
FIRMWARE MODULES AND TABLES

C000-C6BF Math, utilities

C6C0-C718 Bank switching

C719-D100 BASIC handler

CBBF-CD8A Strings BASIC commands

CD8B-CF01 Pointers to strings BASIC commands for List

CF02-CF7D Pointers to execution routines BASIC commands

CF86-CF90 Table prefixes unitary operations

CF91-CFD7 Table binary operators

CFD8-CFE5 Table unitary operators

CFE6-D100 Table strings BASIC functions + Data

D101-D194 String handler

D195-D23C Heap handler

D23D-D8FA I/O hand

D8FB-D9F4 Interrupt handler

D9F5-DAD3 Error handler

DA94-DACB Pointers to strings error messages

DC1C-DD19 Strings error messages

DAD4-DDD0 Print routines

DB6F-DC1B Strings machine messages

DDD1-DE01 Encoding service routines

DE02-DEB4 Single/double byte utilities

0DEB5-0ECAA BASIC execution/run-time module

0E9F0-0EA3F Function indirection table

0ECAB-0EFFF List handler

0ECFB-0ED39 Pointers list handling routines

1E000-1EE6D Math package

1EE6E-1EFFF Sound module

2E000-2EBF3 Screen driving package

2E030-2E0C2 Screen constants

2EBF4-2EFFF Editor package

3E000-3E9FF Encoding package

3E8C5-3E934 ASCII tables

3EA00-3EFFF Utility package

MEMORY MAP

0000-003F INTERRUPT VECTOR ROUTINES

0047-006F UTILITY WORK AREA

0072-00CF SCREEN VARIABLES

00D0-00FF MATH. WORKING AREA

0100-02EB BASIC VARIABLES:

02EC-BFFF HEAP, PROGRAM AREA, SCREEN RAM

C000-F8FF ROM AND CPU AREA

F900-FFFF I/O DEVICE ADDRESSES



FREFACE 

Well, the work is done now. After 2 years of investigation and 
typing the DAL personal computer software manual is ready. 
A countless number of hours resulted in about S00 pages of 
Assembler listings. 

Going through the DAI firmware will show you all the good (and 
less good) features of the DAI personal computer. Many routines 
can be used in youwr own machine language programs. Therefore, 
entry and exit conditions are added to the routines. 

Flease don™t blame me if you may find some wrong interpretations 
of parts of the firmware. It is sometimes very difficult to trace 
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MODULES: 

CoBF: Math. utilities. 

€718: Bank switching. 
DL1OO: EASIC handler. 

D1%4: String handler. 

Heap handler. 

1/0 handler. 

Intervupt hand)er. 

Error handle 
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DEO1: Encoding service routines. 

DER4: Sinale/double byte utilities. 
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BASIC V1.0/V1.1 Revision S.1 Date: 18.9.82 

(NTERRUFT VECTOR ROUTINES: 0000 - OO3F 

Q000-07 Interrupt vector routine O: 

Used by Utility (LOOK). 

000B-0F Interrupt vector routine 1: 

Used by Utility and encoding Basic. 

RST 1 + datas Switch to ROM-bank 3. 

OO10-17 Interrupt vector routine 2: 

Used by stack interrupt. 

QO18-1F Interrupt vector routine 3: 

Used by sound interrupt. 

Q02027 Interrupt vector routine 4: 

Used for math. routines. 

RST 4 + data: Switch to ROM-bank 1. 

0028-2F Interrupt vector routine G5: 

Used for screen handling routines. 

RST S + data: Switch to ROM-bank 2. 

OO30~37 Interrupt vector routine 63 

Used for keyboard service routines. 

0038-3IF Interrupt vector routine 7: 

Used to flash the cursor. 

Interrupt vector Q0 NOP 
routines: ES PUSH H 

264  LHLD: 
.« ) vector address location 
e ) see (HOOLZ2-H0071). 

E9? PCHL 

00 NOF 
00 NOF 

BANE SNITCHINB AREA: 0040 -~ Q046 
== 

0040 'POROM: ) Memory of last outputs to output ports. 

'FOR1M: ) Duplicate of (#FDO6&). 

FOROM: ) 

0041/42 RSWK1: Save FSW during ROM bank switching. 

0043/44 RSWK2Z: Save HL during ROM bank switching. 

0045/46 Spare. 

* 

* 

* 
* 

*



UTILITY WORK AREA: 0047 - 0061 
=sasscssc=azazsss=s=acan 

0047 Store EI/DI instructions after using LOOK 

the first time (No clear occurs). 
0048/49 High address trace window. 

004A/4B Low address trace window. 
004C-4F Store current instruction if LOOK is used, 

preceeded by EI. In case of a RST-instruction is 
stored: RSTx/data x: RSTO. In case of an EI instruction 

is stored: EI, NOP, next instruction. 

0050 Flag for Look initialisation: 

#FF: init. Look. else: #00. 

0051/52 1ADR: 1: Address current instruction. 
0053 AFSAV: A: Contents A after execution of 1. 
0054 Idem status flags. 

0055 BCSAV: Idem B register. 
0056 Idem C register. 

0057 DESAV: : Idem D register. 

0058 E: Idem E register. 
0059 HLSAV: H: Idem H register. 

Q0OSA L: Idem L register. 
00SB/SC  SPSAV: S: Idem stackpointer. 

00SD/SE  PCSAV: F: Address next instruction to be 
executed. 

QOSF TICIM: M: Current interrupt mask. 

Duplicate of (#FFF8) 

0060 T: Value TICC control word. 
(#FC after Z2). 

0061 G: Value BIC control word. 
(#1B after Z2). 

0062/63  10USA: Vector address RST O: set by UT (Z2): 3HEESD. 
Q064/65 11USA: Vector address RST 1: utility/encode: #C70E. 

0066/67 12USA: Vector address RST 2: stack interrupt: #D9E2. 

0068769 I3USA: Vector address RST 3: sound interrupt: #D75S. 

006A/6B  14USA: Vector address RST 4: math. restart: #C6CO. 
006C/6D 15USA: Vector address RST S: screen restart: #C6FD. 
QOLE/&6F  16USA: Vector address RST 6: keyb. int. serv: #DS578. 

0070/71 17U8A: Vector address RST 7: clock interrupt: #D9A9. 

By changing the vector addresses. other 

interrupt routines can be used. 

SCREEN VARIABLES: 0072 — QO 
m=== 

CF 

Character mode variables: 

0072/73 CURSOR: Cursor position address. 

0074 CURTY: Cursor type: 

#00: cursor flashes in colour. 
#01: cursor alternates between actual 

character and contents #0075.



Q075 CURIN: Cursor information: 
If type = O: Mask which is EXOR"ed with 

the colour byte for that 
character to flash it. 

If type = 1: Cursor alterates between 

actual character and this 

information. 
Q0076777 CURSV: Contents screen RAM location indicated by 

the cursor: 

#0076 contains the colour byte, 

#0077 contains the data. 
0078/79 LNSTR: Address line mode byte of currently used 

line of the screen RAM. 
0O7A LNEND: Lobyte of end of cursor line. 

Used to check 1§ end of line is reached. 
QO7E LCONT: HNumber of extended lines. 
007C COLMT: ) colours for colour HBO+XI 
007D ) registers COLORT HP0+X2 

OO7E ) HAO+X1 

007F ) H#BO+XO 

Variables set to describe the current state of 

the screen: 

0080/81 GSCREEN: Foints to first byte of screen RAM (#BFFF). 

00B2/8% SCTOF: Foints after header (#BFEF). 
0084/85 FFH: First free byte in this mode. 

0086/87 BGRR: Foints to top of rolled area. Contains the 

line mode byte of the line where split mode starts. 

00B8/99 Foints after end of graphics area. 

00BA/BR Foints to start of character area. 
00sC/8D Unsplit: End archive area. 

Split: After end of character area. 

QOBE/BF End of screen (after trailer). 
0090/91 End area used splitting mode. 

0092/93 Unsplit: start archive area. 

Split: start temporary save area. 

Q074795 Number of blobs horizontally in mode. 

00946 Number of lines of graphics in mode. 

0097 Number saved lines of graphics. 

Q098 Number of bytes/line this mode. 
00PP/9A Frevious end of graphics. 

QOIRB/FC Frevious start characters: 
Was split: previous mode byte of 1st text line. 

Waes graphics: Frevious last COLORT-byte. 

009D BMODE: Current screen mode (updated after mode 

changed) & 

#00 mode 1 #08 mode S 

#01 mode 1A #09 mode S5A 
#0OZ mode 2 #0A mode & 
#03 mode ZA #OB mode 6@ 

#04 mode = 
#05 mode A #10 during init. 

#06 mode 4 

#07 mode 4A #FF mode Q 
bits 4-7 are ignored; 

#0C, 0D, 0E,OF are inhibited.



Graphics mode variables (From #00A2-#00BS also 
used by the EDIT mode): 

0OYE COLMG: ) ceolours for colour #BO+X3 
0O9F ) registers COLORG #F0+X2 

00AQ ) #A0+X1 
Q0AL ) HBO+XO 
Q0AZ SCVR1 
00AZ-AA BCXRUF: Buffer used to hold contents of an 8 bit 

field during 16 colour updates. 

OOAR SEGOU: Flags if ceolour is being carried out to 
next field. 

Q0AC SEGOC: Colour being carried out. 

O0AD-RB4 COLS: Buffer for impossible regquests. 

'Edit variables: 

QOAZ/AZ !'EBUFR: Address start EDIT buffer. 
00A4/AS 'EBUFN: Address end of text in EDIT buffer. 

00AL/A7 'ERUFS: End available space in EDIT buffer. 
00AB 'EWINX: Offset of left side of window. 
QOA/AA 'EWINY: Offset of top of window from start buffer. 

OOAR 'ECURX: X-offset of cursor in document (current 

cursor position in text line). 
O0OAC/AD 'ECURY: Y-offset of cursor in document {count of 

current cursor line). 

OQOAE/AF 'CURFT: Fointer to cursor position in buffer. 

OOBO/E1 'CURLS: Fointer to line mode byte of cursor line on screen. 

QOB2/BR3Z !CURLB: Fointer to start of cursor line in buffer. 

OOR4/BS 'TABTF: Address tab position table. 

Line drawing variables: 

QORS/B&6  DELTA:  Amount to add into count. 
QOR7/B8 RT: Count. 

QOB9/BA  COR: Adjustments for long sectors. 
QORRB/BC  SECT: Lower of 2 possible sector lengths. 

OOBD SECTC: Number of sectors. 
OOBE TRIM: Amount to trim off last sector. 

QORF DIRM1: Set 1+ Y-direction 1s negative. 

00Co DIRN2: Set if swap X,Y directions. 

ooct ANIM: Set i+ animate in 4 colour mode. 
QOC2/C3 FCOLR: Details of colour required. 

00C4/C5 ASMKRM: Address memory management routine (#CA01) . 

Checks available RAM space. 

QOCL/C7 AESTOF: Address emergency stop routine (#CAZD) . 
Return—-routine for "0ut of space for mode’ . 

0oC8-CF Spare. 

MATH. WORKING AREA: 00DO - OQOFF 

00DO/DY  EVECT: Pointer to table with error routines (#C7F2). 

O0DZ/DZ AGETC: Fointer to input routine (#DDEO). 

00D4 MVECA: Math. chip flag: offset of start HW/SW vector: 

(offset for RST 4 restart routines): 

#00 No math. chip. 

H7B  math. chip present.



OODS-D8 

OOnT 
0ODA 

OODR 

Qonc 
0ObD 

QODE 

OODF /EO 

OUF1/E2 

OOEB-EE 

QOEZ-EéS 
O0E7 -EA 

OVEF 

ONEF-F2 

OOET-E6 

QOE3-F1z 

QOE4 

QGOEY 
OOEH-FQ 

OOF 1 

QOF2/F3 

QOF 4~FF 

FFAC: 

OF1: 
EXFDF: 

) Arithmetic FPT/INT accumulator. 
) 

Subtraction flag. 

Operand 4th byte. 

Operand 3rd byte. 

Operand 2nd byte. 

Operand ist byte. 

Difference in exponents for last FFT 

add/sub operations. 

Work area for math. operations: 

FWORK : ) Also used for data save during stack operations. 

FFOLY variables (KAM shared with SORT): 

XNz 

XKz 

SUMz 

Rurnning power of X (X7E). 

Power multiplier (X"J). 
Running suin. 

SORT variables (RAM shared with FFOLY): 

>3 

Mantissa. 

Folynomial approximation. 

EXF variables (RAM shared with TRIG, INVTRIG): 

TRIG variables (RAM shared with EXF, INVIRIG) 

FTWRE: 

Inverse 

FATZX: 

Number 1 

1CBWE : 

Input sian. 

Work location for TAN. 

TRIG variables (KAM shared with EXF, TRIG): 

Z.X. Used by ATAN, ASIN, ACOS. 

nput variables: 

Number to add for each digit. 

Number output variables: 

DECBUF : 

DECES: 

DECRD: 

DECHF 2 

DECEE : 

DECEF: 

Decimal output buffer. 

MAXSIG: #0A: Max. possible significant figures. 

FPTSIG: #06: Number of siagnificant digits for FFT. 

Sign. 

Decimal point. 

Digits, most significant one in OOE6&. 

Exponent. 

Buffer pointer. 

Spare variable space.



BASIC VARIARLES: 0100 - O2EER 

User state: 

Following are saved by soft break: (SFRAME = SYSTOF - SYSBBOT) 

0100/01 SYSBOT: ) Start of current line. Foints to first 

CURRNT: ) byte of line number. 

0102703 BREFT: Start of current command. 

0104/05 LOFVAR: Foints to current loop variable. Foints to 

position of variable in symbol table. 

#00 if no running loop. 

01064 LL8TFF: Flag for integer/fpt loop and 

implicit/explicit step. 

bit ©: O = implicit step. 

1 expicit step. 

bit 7: O = FPT loop variable. 

i = INT loop variable. 

0107-0A LSTEF: Step value if euplicit. 

O10E-0E  LCOUNT: Loop iteration count. 

O1OF-10 LOPFT: Fointer to start address loop. 

0111/12 LOFLN: Fointer to start loop line. 

0113714 STKGDS: Stack level at last GOSUB. 
#00 1f no active call. 

0115 SYSTOF: ) 
(STRFL: ) Trace/step flag together) 

TRAFL: ) Trace flag (#FF if set). 

0116 STEFF: Step flag (HFF 1f set). 

0117 RDIFF: Flag set while running input (set: #FF). 

0118 RUNF = Flag set while running program. 

(Frevious 2 bytes must be consecutive) 

Runtime scratch area: 

0119714 GSNWE: Scratch area for GOSUBR/NEXT (2 bytes). 

Foints to destination address last GOSUR. 
LISW1: Startaddress of listed area. 

COLWK: Scratch area for SCOLG, SCOLT (4 bytes). 

Contains last selected COLORT/COLORG values. 

011K/1C LISW2: End address listed area. 

Save area for restart on error: 

011D/1E ERSSF: Stack pointer. 

011F-21 

0122 ERSFL: Set if encoding a stored line (set: HOL). 

Data/read variables: 

0123 DATAC: Offset of next character to encode. 

0124/25 DATAF: Fointer to address current data line. 
'DATAR: Fointer after current data line. 

0126 CONFL: Set if there is a suspended program (set: #01). 

0127/28 STACK: Current base stack level. 

Scratch location for expression/function evaluatian. 

0129-2C WORKE: Scratch area. Contains also the argument A of 

the last software random RND(A).



Random number kernel: 

0O12D-30  RNUM: Random number kernel. ) 

\RNDLY: Random number delay count (1 byte). 

Output switchings: 

0131 0TSW: #00 output to screen + RS2Z3Z. 

#01 output to screen only. 

#02 output to edit buffer. 

#073  output via DOUTC. 

Encoding input source switching: 

0172/33 EFEFT: Encoding input pointer. Foints to start- 

address of Basic—-line just being encoded. 

0134 EFECT: Encoded input count. Counts length of line. 

01738 EFSW: Encoded input switchings: 

#00 Input from keyboard/DINC. 

#01  Input from strina. 

#02 From edit buffer to program area. 

Variables used during expression encoding 

(could overlap with runtime variables): 

0136 TYFE: Type of latest expression or item: 

#00  FFT 

#10 INT 

#20 BTR 

#70 Boolean 

Q137 RGTOF: Latest priority operator: 

#00 no operation #6A  I0R 

#3I8  AND #6C IXOR 

#39 OR #8D  GHL 

#50 = #BE SHR 

#51 > HAO  + 

X #52 O #n1 - 
#O3 #cz  / 

#54 #CZ % 

#SS #CF  mMOD 

#69 1AND #E4 

0138 OLDOF: 0ld priority operator. 

0139/3 HOPPT: Fointer to place in encoded input buffer 

for next operator. 

O13R/36  KGTPT: Fointer to place in encoded input buffer 

of operand latest operator. 

Mask to select cassette 1 or 2@ 

013D CASSL: #10 Cassette 1 activated. 

#20 Cassette 2 activated. 

Encoded input buffer: 

O1ZE~HD  EBUF: 128 bytes buffer. Also used by 

utility.



Interrupt handler variables: 

Oi1RE/EF TIMER: Timer location. Also used in WAIT TIME. 

01co CTIMR: Cursor clock. Used for cursor flashing. 

CTIMV: #OF: Flash time in 20 ms units. 

I+ #00, cursor flashes. 

01C1 KEXCT: Extend keyboard scan time counter. When #0O, 

keyboard scan will be performed. 

KEXCK: #02: Keyboard scan time (16 ms 

units). Also used by RAND routine. 

Sound control bleck storage: 

01C2-CF: Sound control block O. 

SCBL: Length of a sound block (14 bytes). 

a1c2 SCRO: Elapsed count of current volume: 

#FF: channel off. 

#FE: current volume forever. 

01Cc3/Cae Fointer to required count at this volume 

in envelope table. 

0105706 Fointer to start envelope table being used. 

0167 Sound-volume *8. Multiplier for volume, between 0 and 

16, shifted 3 places left. 

o1c8 Basic valume at this moment, calculated from sound- 

volume and present envelope volume. 

01Ce Counter {for tremolo. O if no tremolo. 

01CA Actual volume, calculated from volume and 

tremolo fluctuations. 

O1CH Glissando flag: 

#00 Endperiod reached. 

#01 Set frequency. 

#02 Endperiod not reached. 

01CC/CD Current period of output. 

Q1CE/CF Required final period of output. 

01DO-DE  SCHEi: Sound control block 1 (see SCBO). 

Q1DE-ER SCE2: Sound control block 2 (idem). 

01EC~F4 NCE: Noise control block. 

NCEL: Length of noise block (9 bytes). 

The noise control block i1s identical to the sound 

control block, but without period-values and 

tremolo. 

Envelope storage: 

01F5— ENVST: Envelope storage (128 bytes). 

-Q274 ENVLL: #40: Number of bytes/envelope 

NUMENV: #02: Number of envelopes. 

Two envelope tables of each 64 bytes: 

BOIFS—H#0234 and HO2IS5-H0274. 

Type storage: 

0275~ IMFTAB: Implicit type table. 

—28E #0275 A #027C H #0283 O #028a V 

#0276 B #0270 1 #0284 F HOXBE W 

#0277 C #O27E J #0285 @ #028C X 

#0278 D #HO27F K #0286 R #028D Y 

#0279 E #0280 L #0287 S #0028 7 

#0274 F #0281 M #0288 T 

#0278 G #0282 N #0289 U



028F 

0290 

0291792 
V29T 

0294 
0295 

0296 

0297-9A 

QR2IE/C 

029D/7E 

029F /A0 
02A1/A2 

0Z2AZ/A4 

Q2AS/A6 

O2A7 /A8 
Q2A9-BO 

02AF 

0ZBO 

Q2B1-E8 

02R9 

OZBA-BD 

O2BE /BF 

02C0/C1 
02C2 

D203 

IMPTYF: 

REQTYF: 

DATAR: 
RNDLY: 
FOROM: 
POR1M: 
INSW: 

Default number type. Selected by IMF command. 

#00  FPT 
#10 INT 
#20 STR 

Required number type for present operation. 

#00  FPT 
#10 INT 
#20 STR 
#30 Variable name argument 

#40 Array without arguments 

Fointer to begin current data line. 

Duplicate of (#FD04). 

Duplicate of (#FDOS). 
Input switchings 

If #00, input from keyboard. 

1f <»#00, input from DINC (Default: RS23I2) 

Spare. 

Heap/text buffer/symbol table pointers: 

HEAF: 
HBIZE: 

TXTEGN: 

TXTUSE: 

STEBGN: 

STBUSE : 

SCRBOT: 

Start address of HEAF, 

Size of HEAF. 

HSIZD: #100: Default size. 
Start address of text buffer. 
End text buffer and. 
Start symbol table. 

End of symbol table. 

Rottom screen RAM area (48K): 
mode O: HEITO 
mode 1/Z(A): HEB7A0 

mode 3/4(A): HALLEC 
mode 5/6(A): #63BB 

Keyboard variables + constants: 

KETPT: 
MAF1: 

RFLOC: 

SHLOC: 

MAF2: 

KENSCAN: 

KLIND: 

KLIIN: 

KLIOU: 

RPCNT: 

SHLK: 

Fointer to table with ASCII-codes. 
LLatest scan of keys (key-codes). 

(row O in #02A9, row 7 in #02BO) 

Byte containinag REFT key. 

RFMSK: #20: Rept key bit. 
BRSEL: #40: Column select mask for EREAK. 
BRMSK: #40: Break key bit. 

Byte containing SHIFT. 

SHMSK: #40: Shift key bit. 
FPrevious scanning of keyboard. 

Set to scan for BREAK only. When (#02B9) 

is #FF: scan for BREAK only. 
4 byte circular buffer to store the ASCII 

values for keys pressed. 

KBLEN/KEYL: #04: length rollover buffer. 

Next position for input to KLIND. 

Next position for output from KLIND. 

Count for REPT. #01 if REPT is not 
pressed. Else it is used as timer for the 

repeat function. 

Set to #FF if CTRL 1s pressed to 

invert SHIFT. Else #00, Used to 
calculate the offset for the ASCII code 
table.



02C4 

Q2CS-EB 

02EC- 
~BFFF 

ROM AND CFU AREA: 
zm=zsss==== 

CO00- 
~EFFF 

FOQO- 

~F7FF 

FBOO- 
-FBFF 

KBRFL: Break flag. #FF indicates BREAK pressed 

(Only if suspended program). If BREAK is pressed, 

#02C4 counts from 00 to #OF before stopping 
the program. 

Data/cassette switching vectors: 

Copy of ROM (#D7A4 - #D7CA) for cassette and RS232. 

Can be loaded with other 1/0 vectors. 

IOVEC: O2CS WOFEN: C3 B8 D2 JMF: D2E8 
02C8 WBLK: CX F1 D2 JMF: D2F1 
OZCE WCLOSE: C3 27 D4 JMP: D427 
0O2CE ROPEN: C3 25 DI JMF: D325 
02D1 RBLK: C3 40 D3 JMFP: D340 
02D4 RCLOSE: C3 45 D4 JMP: D44S 
02D7 MBLK: C3 A2 D3 JMP: D3A2 
Q2DA RESET: C9 00 00 RET 
02DD DOUTC: C9 00 00 RET 
O2ECQ  DINC: C3> B4 DD JMP: DDB4 
Q2EZ C9 00 00 RET 

QZ2E6 TARPSL: 24 24 Tape speed leader. 

O2EB8 TAFSD: 24 ZC Tape speed data. 

O2EA  TAFST: 24 18 Tape speed trailer. 

FROGRAM AREA, SCREEN RAM: OQZEC - BFFF 

(RAM: HEAF (Strings + arrays) - See (#029ER/9C). 

(VAREND: Frogram (compiled Basic) — See (#0Z9F/AQ0). 

(VARLAST: Symbol table - See (#02A1/A2). 

Not used RAM — See (#02AT/A4%). 

Screen RAM ~ See (#02AS/A6). 

CO00 -~ FBFF 

24K ROM: 
#COOO-#DFFF: 8K non-switched ROM. 

VECA: #EOOO-#EFFF: 4 banks of each 4K ROM. 

(switchable). 

Can be used for ROM extension (reading only). 

Is already completely used by Memocom MDCR-D. 

Microcomputer stack. 

Incl. vector for MDS jump instructions. 

#FB00 SREOT Bottom of stack RAM. 
#F900 STTOP Top of stack RAM.



1/0 DEVICE ADDRESSES: F900 - FFFF 
=mme =azsccosssSsssss=ssSss 

FRo00- Spare 1/0 device addresses. 

~FAFF (Not wired on pC board). 

MATH. CHIP AMD 9511: FBOO - FEFF 
srosossssssrssszszss==nnss 

FEROO MTHAD: ) Data math.chip. 

MDATA: ) 
FBO2 MCOMD: ) Command + status. 

MSTATUS:) 

AMD9S11 operator and status bytes: 
0ODADD: #2C Int addition OFADD: #10 Fpt addition 

ODSUEB: #2D Int subtract OFSUR: #11 Fpt subtract 

ODMUL: #2E Int multiply OFMUL: #12 Fpt multaply 

ODDIV: #2F Int daivision OFDIV: #13 Fpt division 

OSORT: #01 Sguare root OFIXD: #1E Fix 

0SIN: #02 Sine OFLTD: #1C Float 
0Cos: #0Z Cosine OCHSD: #34 Change sign int 

OTAN: #04 Tangent OCHSF: #15 Change sign fpt 

OASIN: #0S5 Arc sine OFTOD: #37 Push int/fpt 

OACOS: #06 Arc cosine OFOPD: #38 Fop int/fpt 

OATAN: #07 Arc tangent 
OLOG: #08 Log base 10 

OLN: #09 Log base e MBEUSY : #80 Busy status bit 

OEXF: #OA Expotential MERRE: #1E All error bits 

OFWR: #OB XY MZERO: #20 Top of stack 

FROGRAMMAELE INTERVAL TIMER 8Z FCOO - FCFF 

Used for sound generator. 3 independent 16 bits 

down counters with programmable counter modes. 

FCO0/01 SNDAD: ) 

SNDO: ) Counter 0 (oscillator channel O). 
!FDLCH: Used as counter for paddle operations. 

FCO2/0%  SND1: Counter 1 (oscillator channel 1). 
FCO4/05 SNDZ: Counter 2 (oscillator channel 2). 

(16 bit data; LSB first) 
FCo&6 SNDC: Command B253. To be loaded prior to freq. 

selection with resp. #36, #76 and #Bé&. 

Command word format: 
bit © 1 O binairy counter 16 digits. 

1 BCD counter (4 decades). 
3,2,1: 000 mode O: Interrupt on end count. 

Q01 mode 1: Programmable one shot. 
%10 mode 2: Rate generator. 
%11 mode 3: Sg.wave rate generator. 

100 mode 4: SW trig. strobe. 
101 mode S: HW trig. strobe.



FDOO 

FDO1 

FDO4 

FDOS 

FDO& 

Counter latch operation. 

Read/load MSE only. 
Read/load LSE only. 

Read/load LSE first, then 

MSEB. 

Select counter O. 
Select counter 1. 
Select counter 2. 
Illegal. 

Several control words: 

5,4 : 00 
o1 
10 
11 

7,6 : 0O 
o1 
10 
11 

COFIX: #00 
COMO:  #30 
coMi: #32 
COM3: #36 
CIM3:  #76 
C2M3:  #B6 

Fix count on channel O. 
Chan.0O, mode O, 2 byte op. 

Chan.0, mode 1, 2 byte op. 

Chan.0, mode 3, 2 byte op. 

Chan.1, mode 3, 2 byte op. 
Chan.2, mode 3, 2 byte op. 

DISCRETE I/0 DEVICE ADDRESSES: FDOO - FDFF 

FORI: 

FDLST: 

FORO: 

FOR1: 

FORO: 

IN 

ouT 

ouT 

ouT 

ouT 

1) bit O: 

1: 
o 

H 

72 

Single 

paddle 

bit © - 3: volume osc. channel 

T T T A e T e 

FIFGE: Fage siagnal 

FIDTR: Serial output ready 

FIEBU1: Button on paddle 1§ 

(1 = closed) 

FIRUZ: Button on paddle 2 

(1 = closed) 

FIRFI: Random data 

FICAI: Cassette input data 

pulse used to trigger 

timer circuit. 

o 

7: volume osc. channel 
3: volume osc. channel 
7: volume random noise 

generator. 

FOCAS: Cassette data output 

PDLMSK: Faddle select 
FOFNA: Paddle enable 

FOCM1: Cassette 1 motor 
control. (0 = run) 

POCM2: Cassette 2 motor 

control. (0 = run) 

ROM bank switching: 

00 bank O 
01 bank 1 
10 bank 2 

11 bank 3 

[
N



FEQO 

FEQ1 

FEOZ 

FEQ3 

FFFQ 

FFF1 

FFF2 

FFF3 

PERIFHERAL INTERFACE B25S : FEQO — FEFF 

Used for DCE-bus (BIC Controller). 

GIC: 

4) 

(1) I/0 port A 

(1) 1/0 port B 

(1) I/0 port C 

(6) Command word 8255: 
Contr. FA FCH FCL FE (mode O) 
#ao out out out  out RWMOF 
#81 out out in out 

#82 out  out out in 
#8323 out out- in in 
#88 out  in out  out 
#89 out in in out 
#B8A out an out  an 

#8E out  in in in 
#90 in out out out RWMIF 
#o1 in out  1n out 
#92 in out  out in 
#9932 in out 1n in 
#98 in in out  out 

#99 in in in out 

H9A in in out N 
HTR i in in in 

TIMER + INTERRUFT CONTROLLER 5501: FF 

Serial input buffer. Contains the last 

character received on the R8232 interface. 
Keyboard input port, Bottom 7 bits are data 

input from the keyboard. Eit 7 1s the IN7 

line from the DCE-bus and is attached to 

the page-blanking signal for the TV. Every 

20 ms. an impulse 1s present. 

Interrupt address reqgister: 

bits 5,4,3: Number of pending 
interrupt. 

7.6 3 ) 
2,1,0: ) always 17 

Status register: 
bit O: Frame error. Set by a BREAK on the 

RS2Z2 input. 
1: Overrun error. Set if a character 

has been received but not taken by 
the CFPU. 

2: Serial input. Set if no data is 

received. 
3: Receive buffer loaded. Set if a 

character has been received. 
4: Transmit buffer empty. Set if RS232 

output is ready to accept another 

character. 
S: Interrupt pending. Set if one or more 

of the enabled interrupts has 

occured. 



b6: Full bit detected. Set if the first 
data bit of an incoming character 

has been detected. 
7: Start bit detected. Set if the start 

bit of an incoming character has been 

detected. 

FFF4 {2) Command register: 

bit 0: TICC reset. 
i: Send Break. If set, the serial output 

is high impedance. 

2: Interrupt 7 select. A "1’ selects IN7 

of the DCE-bus, a "0’ selects Timer S. 

3: Interrupt acknowledge enable. 

A "1° enables TICC to accept a INTA 

signal from the CFU. 

4 - 7: Always 0. 

FFFS (&) Communications rate register: 

bit 0: 110 baud 
1: 150 baud 

2: 300 baud 

33 1200 baud 

4: 2400 baud 

S: 4B0O0O baud 

&3 9600 baud 
7: 1 - one stop bit 

O -~ two stop bits 

FFF6&6 (6) Serial output buffer. Write byte to this 

location to send it on the RSZ3IZ output. 

Use only when #FFFI-bit 4 is high. 
FFF7 (7) kKeyboard output port. Data output to scan 

keyboard. > 
FFFB (2) Interrupt mask reqgister: 

bit O: timer 1 has expired (UTIM). 

timer 2 has expired. 

External interrupt (STKIM). 

Timer 3 has expired (SNDIM). 

Serial receiver loaded. 

Serial transmitter empty. 

Timer 4 has expired (KRIM). 

7: Timer S has expired or IN7 (CLKIM). 

(react only on low-high transition) 

P
R
 

AR
 S
 

C
U
D
 

N
 

- 

EFFS: (2) UTIAD: Timer 1 address (UT). 

FFFA (1) Timer 2 address. 
FFFE (2) SNDIAD: Timer 3 address (sound). 
FFFC (2) KBIAD: Timer 4 address (keyboard). 

FFFD 1) Timer S address. 
FFFE . not used. 
FFFF not used.



NOTES: (1) 
(2) 

(3 

4) 

(5) 

(6) 

7 

REMARES: 

Read and write allowed. 
Reading allowed. Writing too, but may be 

overwritten by BASIC program. 

No writing allowed. 

Reading allowed, writing not. 
Should not be accessed. 
Writing allowed, reading not. 

Reading not allowed, writing is harmless 

useless; keyboard scanner will overwrite 

ADDRESSES FEOO —~ FFFF: 

The highest byte of the address is used for the chip 

but 

it. 

select signal CS of the peripheral eguipment 8253, 8255, 

5501 etc. The lowest byte is used to address the several 

reqisters of the peripheral. Its high nibble does not have 

value. 8o addresses in this range can be read as FExO — 

FFxF, 1n which »% 1s a don’t care. 

any



FAGE 01 

Q02 
003 
004 

005 
a0s 

007 

Qo8 
009 
010 

011 
012 
013 
14 
015 
016 
017 
018 
019 
020 

021 
22 
023 
0z4 

025 
026 
027 

028 
029 
Q30 
031 
032 

033 
0z4 
035 

036 
0x7 
038 
39 

040 

041 
042 
043 
044 

045 
046 

047 
048 
049 

050 
051 
052 
053 
054 

055 
056 
057 
s 
059 
Qb0 
0b1 
062 
063 

COOO 

COO3 
Coos 

Coo9 

cooc 
COOF 
co12 

Co15 
cois 
CO1E 
CO1E 

co21 
coz24 
coz27 
coza 

Coz2D 
Coz0 
CO33 

CO35 
co38 

Co39 
Co3C 
CO3ZF 

Co40 

Co42 
CO45 
Co47 
co4A 

DAl FIRMWARE CO0O0O-CI{FA V1.0 Rev.1 

C319C7 

C3I35CO 
C3F3CO 

C3FBCH 

C379CO 
CIBERCO 
C3DSCO 

C3ACCO 

C31EC2 
C3Fac2 
C349C2 

C361C3 
C373C5 
C3B2CS 
C314Ce 
C3S3Cée 
C386C4 
E300 

22D200 
EB 
22D000 
FAOZFR 

B7 

JEQO 
FA47CO 

JE7R 
32D400 
ce 

ORG 1CO00 

X 

X 

X 
X ========z=sa==za== 

**¥% MATH. UTILITIES X¥x 
x s=s======sas= 

X 

X 

KRR FRORRRKRR KKK 

* ENTRYPOINTS X 
KRRKRRRNKKRKKKRR 

X 

BASE JMF 3C719 Reset (entry on hardware 

reset) 

XINIT JMP 1 CO35 Math. package initialisation 

XFINM JMP :COF3 Incr. FFT number in memory 

XFDCM JIMF :CIFE Decr. FPT pumber in memory 

(not used) 

XFCOMFP  JMP 1 CO79 FPT Compare 
XIINM JMP :COBE Incr. INT number in memory 

XI1DCM JMF : CODS Decr. INT number in memory 

(not used) 

XICOMP JMP 1 COAC INT Compare 

XPUSH JMF 1C21E Save MACC on stack 
XPOF IMF 1C234 Retrieve MACC from stack 

XFCB JIMF :C249 Input FFT number to MACC 
XFERC JMF :CI61 Conv. FPT number for output 

XICB JIMP 1CS73 Input INT number to MACC 
XIBC JMP :CSR2 Conv. INT number for output 

XHCB JMF 1Cé14 Input Hex number to MACC 

XHEC JMF 1C653 Conv. MACC to Hex for output 

XPRTY JMP :C486 Pretties up FFT/INT number 

DECERUF DEL 1 O0E3 Location output buffer 
X 

KK 0K 0K KKK KK KK K KK K KK K0KO8 KKK KKK X0k X 
X MATH. PACKAGE INITIALISATION ¥ 
3K KKK KK K 0K KKK OKOKKOK K K KOKOK XOK K X0k K K K X X 

X 

x Entry: HL: Address input encoding routine (DDEQ). 

* DE: Base address error routines (C7F2). 

¥ Exit: AFDEHL corrupted, EC preserved. 

X 

MINIT SHLD :00D2 Init. (00D2/3)=DDEO 
XCHG 

SHLD :00DO Init. (00DQ/1)=C7F2 
LDA 1FRO2 Get math.chip status 

ORA A Check if math.chip present 

MVI Ay 200 Flag = O if not 
JM :C047 
MVI A,:7B Flag = #7B if present 

Lcis sTA 1 00D4 Set math.chip flag 

RET 

x 
KRREXRKRKRKRRKKKOR KKK KKK KKK 
¥ OVERFLOW ERROR ROUTINE ¥ 
L2232 2223322223888 3 3 

(From LC20 common part for various entries). 

Jump to (00DQ/1) = Address ‘overflow error’ 

X 

X 
X 
X 
¥ routine (C7F2).
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064 X 

065 ¥ Entry: If start at LC201 offset in HL. 

066 ¥ Exit: AFBCDEHL preserved. 
067 * On stack original returnaddress. 
068 x 

0469 CO4B ES FPEOV PUSH H 

070 CO4C 210000 LXI H, 10000 Init offset = 0 
071 L3 
072 CO4F FS Lc20 PUSH PSW 
073 COS0 DS PUSH D 
074 COS1 EB XCHG Offset in DE 
075 COS52 2AD0O0OO LHLD 100DO Get addr pointer 

076 COSS 19 DAD D Add offset 

077 COS6 7E MOV A,M 
078 CO57 23 INX H 
079 COS8 66 MOV H,M 
080 COS9 &6F MOV L.A Get addr routine in HL 

081 COSA D1 POP D 
082 COSE F1 POP FSW 
083 COSC E3 XTHL New addr on stack 

084 COSD C9 RET Continu with new address 

0o8S X 

086 FHR KO X X KKK XX 

087 * ARGUMENT ERROR X 
088 HOKROROORKOOR K X KKK KK 

o089 X 

090 * Jump to (00DO/1)+2 = Address “number out of range” 

091 X routine (C7F4). 
092 * 

093 X Entry/exit: See FFEOV. 

094 * 
095 COSE ES FPEAE PUSH H 
096 COSF 210200 LXI H,: 0002 Init. offset 

097 CO&Z C3I4FCO JMP : CO4F Calc. new addr, go to it 

098 * 
099 KKK OO K K KKK R KX 

100 % UNDERFLOW ERROR ¥ 
101 KKK RKKKKKK KRR KKK 

102 X 

103 ¥ Jump to (00DO/1)+4 = Return (C7Fé). 

104 ¥ Underflow gives O as result of operation. 

105 X 
106 ¥ Entry/exit: See FPEOV. 
107 X 

108 CO6S ES FFPEUN PUSH H 

109 CO66 21SECH LXI H, :C45E Addr. FFT(O) 

110 C069 C30CD2 JMP :D20C Copy "0’ into MACC 
111 X 

112 FOKKOK KK KRR KK KOR KKK KR KOK X X 

113 % DIVIDE BY ZERO ERROR X 
114 R RR KO R ROOOR KRR KR KKK 
115 * 
116 ¥ Jump to (00D0O/1)+46 = Address "divide by zero’ 

117 * routine (C7FB). 
118 X 
119 ¥ Entry/exit: See FPEOV. 

120 * 
121 CO4C ES FPEDO PUSH H 
122 CO6D 210600 LXI H, 10006 Init. offset 
123 C0O70 C34FCO JMP 1CO4F Calc. new addr, go to it 
124 X 
125 X
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126 FRRRKIORRORK R KRR KKK KKK KKK KX 

127 % GET CHARACTER FROM LINE X 

128 KKERRKKKEKRKRKKKORRKRKRRKKRKK 

129 * 

130 % Entry: None. 

134 % Exit : All registers preserved. 

132 * Address to continue on stack. 

133 X 

134 CO73 ES LC22 PUSH H 

135 CO74 2AD200 LHLD :00D2 Get addr *Get char’ routine 

136 CO77 E3 XTHL on stack; restore HL 

137 CO78 C9 RET Goto (Q0DO/1)+2 

138 * 

139 FOKOKKOK0K XK KK XK K KK KOKRIOkKOK K KK X 

140 * FLOATING POINT COMPARE X 

141 KKK KK KKK KKK KRR KK KO0 Ok X K XX 

142 L3 

143 % Compares normalised FFT numbers in MACC 

144 ¥ and in M. 
145 x 

146 ¥ Exit: ABCDEHL preserved. 

147 X Flags: CY=1,8=0,Z=1: both nrs. 0 

148 X CyYy=0,8=0,2=1: both nrs. identical 

149 * CY=0,8=0,Z=0: MACC > M 
150 x CY=0,8=1,2=0: MACC < M 

151 X 

152 CO079 CS FCOmMP PUSH B 

153 CO7A FS PUSH FSW 
154 CO7B DS FUSH D 

155 CO7C ES PUSH H 

156 CO7D E7 RST 4 Copy MACC to reg A,E,C,D 

157 CO7E 1S DATA =15 

158 CO7F SF MOV E,A Exp.byte in E 

159 COB0O AE XRA M XOR both exp.bytes 

160 COB1 FAB7CO JM 1COB7 Jump if different signs 

161 
162 * If equal signs: 

163 

164 CO84 C3EBDI1 JIMF :DI1ES Goto D1EB, return to COB7 

165 X 
166 COB7 17 LC23 RAL 
167 COB8 C2A3ICO JINZ 1 COA3 

168 COBR 7B LC24 MoV A,E 

169 COBC 96 SUR M Comp. exp. bytes 

170 COBD C2A2C0 JNZ 1COA2 Jump if not egual 

171 CO%0 23 INX H 
172 CO91 78 MOV AB 

173 CO92 96 SUER M Comp. ist bytes mantissa’s 

174 CO9F C2A2C0O JINZ 1COA2 Jump if not equal 

175 C096 23 INX H 
176 €CO97 79 MOV A.C 

177 CO98 96 SUB ™M Comp. 2nd bytes mantissa’s 

178 CO99 C2A2C0O JINZ 1COA2 Jump if not equal 

179 CO9C 23 INX H 

180 CO9D 7A MoV A,D 

181 CO9E 96 SUR M Comp. 3rd bytes mantissa’s 

182 CO9F CAALLCO LC25 Jz :COAL Jump if not equal 

183 COAZ IF LC26 RAR ) Set flags for output 

184 COA3 AR LC27 XRA E ) 
185 COA4 F&601 Lcze OR1 101 Clear CY-flag 

186 COA6 E1 LE29 POFP H 
187 COA7 D1 POP D
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i88 
189 

190 

191 
192 
193 

194 
195 
196 

197 

198 
199 

200 
201 
202 

203 
204 

205 

206 
207 
208 
209 

210 
211 

212 
213 
214 

215 
216 
217 
218 
219 
220 

221 
222 
223 
224 

225 
226 

227 

228 
229 

230 
231 

232 

233 
234 
235 

236 
237 

238 
239 
240 

241 
242 
243 
244 

245 
246 
247 

248 
249 

coAB 
COA9 
COAA 
COAB 

COAC 
COAD 
CORE 
COAF 

COBO 
COE1 
Cop2 
COEZ 
COE4 

COBR7 

COR8 

COBB 
CORC 
COBD 
COBE 

COBF 
coco 

cocz 
cocs 
coce 
coc7 
cocs 
Ccoce 
cocc 

coco 
COCF 
CoD2 

COD3 
CcoD4 
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cs 

FS 
DS 
ES 
E7 

15 
SF 

AE 
F28BCO 

AE 

C3A4CO 

C2Dp2C0 
2B 
3D 
cz2czco 
34 

7E 
FEBO 

CC4BCO 

El 

F1 
ce 

POP B 
MOV A,B Restore A 

POP B 
RET 

x 
KKKKKKRKERKKRRKKKKKK 

¥ INTEGER COMPARE X 
ERERKKRKXRKKRRKRKKAK 

* 
% Compares INT numbers in MACC and M. 

¥ REMARK: Routine is incorrect when both 

x numbers are negative ! Then result 

* is if MACC > M due to LC26/LC27. 

x 

% Exit: ABCDEHL preserved. CY=0 

X Flags: S=0, Z=1: Both numbers equal 

X S=0, Z=0: MACC > M 
x g8=1, Z=0: MACC < M 
X 

ICOMF PUSH B 

FUSH FPSW 
PUSH D 

FPUSH H 
RST 4 Copy MACC to reg. A,HE,C,D 

DATA 15 
MOV E,A S8ign byte in E 

XRA ™M XOR both sign bytes 

JF 1 CO8EB 1¥ both nrs have same sign: 

compare 

x If different signs: 

LC241 XRA 

JMP 

M Find out which one is neg: 

S=1: MEM pos; MACC neg 

S5=0: MEM negj; MACC pos 

:COA4 Abort 

KKK KKK K KRR KKK KKK KK KKK K KKK K KKK KOKOK KKK KK 

* INCREMENT INTEGER NUMBER IN MEMORY X 

3KOKOK KKK K KR KK KKK KKK K KOK XK 300K K KX R KKK KKK KK 
x 

X Entry: HL points to ist byte of INT number. 

All registers preserved. X Exit: 
x 
IINM 

LC30 

LC31 

PUSH 

PUSH 
INX 

INX 

INX 

MVI 
INR 

PSW 

H 
H 

H 

H HL pnts to last byte 

A, 03 Nr of bytes for INT nr 

M Incr. INT nr. 
:COD2 Ready if no overflow 
H Goto next byte 

A 1st byte reached? 
1 CoC2 Incr. next byte 

M Incr. 1st byte 

AM Get it 
180 msb=17 
1 CO4B Then overflow error 

H Normal return 

FSW
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X 

FH KKK KKK KKK K KKK KKK OO OR KR KKK OK KK K000k K00k 

x DECREMENT INTEGER NUMBER IN MEMORY - (not used) ¥ 

#Ktttt!l#*lt!ltillttlll*#tt*tiil!ttltltl#fitl!*t*tt* 

X 

* Entry: HL points to 1st byte of INT number. 

¥ Exit: All registers preserved. 

X 

258 CODS FS IDecM FUSH FSW 

259 CODé CS FUSH E 

) ES PUSH H 

23 INX H 

23 INX H 

23 INX H HL pnts to last byte 

0603 MVI B, : 03 Nr. of bytes of INT nr. 

265 COoDD 35 LC32 DCR M Decr. INT nr 

266 CODE 7E MoV AM 

267 CODF ZC INR A Check for overflow 

268 COEOQO C2EFCO JINZ : COEF Ready if no overflow 

269 COE3X ZR DCX H Goto next byte 

270 COE4 0S DCR B Decr. byte count 

271 COES CZDDCO JINZ : CODD Next byte if not ready 

272 COE8 35 DCR M Decr. hibyte 

273 COE? 7E MOV AM 

274 COEA FE7F CP1 1 7F Check for overflow 

275 COEC CC4RCO cz :CO4EB Then run overflow error 

276 COEF E1 LCE3 FOF H Normal return 

277 COFO C1 FOP B 

278 COF1 F1 FOF FSW 

279 COF2 C9 RET 

280 ¥ 

281 KK 0K 0K KR KKK 0K KK K0K 3K K K KR 0K K K K KK KK KK KK KOKKK K KO0OKK 

282 % INCREMENT FLOATING FOINT NUMBER IN MEMORY ¥ 

283 KKK KKK K OKOKK K KKK K X0 K 0K KKK KRR KKK OK KK X 

284 * 

285 x 1f number = 0O, or exponent < O, a “17 is added 

286 X to the 1lsb of the mantissa. Else, the position 

287 x of the least significant 1’ 1s looked up, and 

288 ¥ a 1" is added to this position. 

289 % 14 the lsb of the mantissa is already a rounded 

290 * value, no increment occurs. 

291 x 

292 ¥ Entry: HL points to 1st byte of FPT number. 

293 % Exit: All registers preserved. 

294 X 

295 COF3 FS FINM FUSH PSW 

296 COF4 CS FUSH B 

297 COFS DS FUSH D 

298 COFé6 ES PUSH H 

299 COF7 1162C4 LXI D,:C462 Addr FFT(1) 

300 COFA 7E MoV AM Get exp.byte 

301 COFER E&7F ANI s 7F Mask sign bit 

302 COFD CAACCI1 Jz 1C1AC 1§ nr=0: add 1, abort 

303 C100 FE40 CFrI : 40 I1s exponent negative? 

304 C102 D2ACC1 JNC :C1AC Then add 1, abort 

305 C105 FE19 CPI £19 Lsb of mantissa is not lsb 

306 of number 7 

307 C107 D24DCH JNC :C14D Then Popall, ret 

308 C10A EBE CMFP M Check if nr. is negative 

309 C10B 23 INX  H ’ 
T10 CloC C252C1 JINZ tC152 Then jump
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312 
313 
314 

315 

316 
317 
318 
319 

320 

321 

322 
323 
324 

328 

326 
327 

328 
329 

33 

331 
33 
333 
334 

335 
336 
337 

338 

339 
340 
341 
342 
343 
344 

345 
346 
347 
348 
349 
350 

351 
JI52 

353 
354 

355 
356 

357 
358 
359 

360 
361 

362 

363 
364 
365 

366 
367 
368 

369 

370 
371 

372 
373 

C10F 
Ci11 
cCi114 
C117 

cii8 
C11A 

C11D 
€120 

c121 

C123 
€126 
c127 

€128 
C12B 

ci12C 

C12E 
C12F 
C130 
C133 
Ci134 

C136 

C137 
ci38 

C13E 
C13C 

C13D 
C13E 
C13F 
C140 
Cci41 

c142 
C143 
C144 

C145 

C146 
C147 

ci148 

C14A 

C14D 
Ci4E 
C14F 

c150 

€151 

C152 

Ci154 
C157 
Ci15A 

C15B 

C15D 

C160 
C163 
C164 
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D&0OT 
DCEEC1 
DAZ6CT 

CDEEC1 

D24DC1 

2B 
JEO1 

86 
7 
D24DC1 

2B 
3EO01 

86 
77 
D24DC1 

3E0L 

CDEAC1 

% From LC34 also used by XFDCM. 
¥ Find 1sb of mantissa if nr is positive: 

LCZ4 

LC36 

* If overflow 

LC37 
* 

EXIT 

¥ Find 1lsb of 

LC39 

RAR 
MOV 
INX 
MOV 

RAR 
MOV 

INX 

MoV 
RAR 
MOV 
DCX 

DCX 
DCX 

MVI 
CALL 

POF 
FOP 
FOP 
POP 
RET 

109 
tC1EE 
1C136 
H 
108 
:C1EE 
s€12€ 

o 
S
 

» 
o 

o 
= 

P 
E
X
X
P
I
T
I
Z
D
I
 

=3
 

o
=
 

- 
D 

. o 

In 1st byte ? 

Then SHL bit into A (A) time 

and jump 

In 2nd byte ? 
Then SHL bit into A (A) time 

and jump 

In 3rd byte ? 

Then SHL bit into A (A) time 

Add 1 to 3rd byte mantissa 

Ready if no overflow 

Overflow: add 1 to 2nd byte 

Add 1| to 2nd byte mantissa 

Ready if no overflow 

Overflow: add 1 to 1st byte 

Add 1 to 1st byte mantissa 

Ready if no overflow 

into exponent byte: 

Shift all bits in 

mantissa right 
one position 

D
 

R 
S
R
R
 

HL pnts to exp.byte 

Add 1 to exponent 

mantissa if nr is negative: 

In ist byte ? 
Then SHL bit into A (A) time 

and jump 

In 2nd byte ? 
Then SHL bit into A (R) time 

and jump 

In 3rd byte 7
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374 

75 
376 

377 
378 
379 
380 

. 381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
301 
402 
303 
404 
405 
406 
307 
408 
409 
410 
411 
412 
413 
414 

415 
416 
417 
418 
319 
420 
421 

422 
423 
424 

425 
426 
427 
428 
429 

430 
431 
432 
433 
434 
435 

Clé6é6 
C169 

Ci6A 

C16E 

Ci6C 

C16D 

Cci70 

C171 

C173 

C174 

C175 

C176 
c177 
Ci7A 

C17k 

Ci17D 

C17E 
C17F 
c180 

cisi1 

ci84 
cigé 
c187 
cies 
Cc189 
ciBA 
CiBE 
cisc 
ci18D 
C1BE 
C18F 
Cci%0 
C191 
C192 
C193 
C194 
€195 
c198 
c199 
C19C 

C19F 

C1A0 

C1A1 

C1A3 

Cips 

C1A7 
C1A9 

DAI FIRMWARE COOO0-C1FA V1.0 Rev.1 

DCEEC1 
47 
7E 
0 

77 
D24DC1 
2B 
3EO1 

47 

7E 

0 

77 
D24DC1 

2B 

JIEOL 

77 
FA4DC1 

0618 

23 

23 

B7 

7E 

17 

77 

2B 

7E 

17 

77 

2B 
7€ 

17 

77 

B7 

FA9FC1 

as 
CAALCH 

C386C1H 

2B 
78 

D619 

C34AC1 

2B 
3600 
C34DC1 

cc 1CAEE 
MOV  B,A 
MOV AM 
SUE B 
MOV M,A 
JINC  :C14D 
pex M 
MVI  A,101 

LCA0 MOV  B.A 
MOV AM 
SUB B 
MOV M,A 
JNC  :C14D 
pCx  H 
MVI  A,:01 

L.ca1 MOV B,A 
MOV A,M 
SUE B 
MOV M,A 
IM :C14D 

MVI 
INX. H 
INX H 
ORA A 
MOV A,M 
RAL 
MOV M.A 

H 
aM 

1.ca2 

DCX 

MoV 

RAL 

[=]
 

P > 

m
e
 

D
3
I
 

L=
 

N ] - > [ 

:C1B6 

¥ Normalisation done: 

LC4T DCX H 
MOV A,E 
sUlI  :19 

JMP 1C14A 

x If exponent is zeros 

Lcas pcx  H 
MVI M, 100 
JMP  :C14D 

% Simply add 1 (FINM) or add -1 

Then SHL bit into A (A) time 

Subtract 1 from 3rd byte 

Ready if no borrow 

Subtracé 1 from 2nd byte if 

borrow 

Subtract 1 from 2nd byte 

Ready if no borrow 

Subtract 1 from 1st byte if 

borrow 

Subtract 1 from ist byte 

Ready if normalised 

Nr of mantissa bits 

) 

) 

) 

) 

) 

) Shift all bits 
) of mantissa 

left one position ) 

) 

) 

) 
) 

) 

) 

If normalized 
Update exp. count 

If exp. now zero 

Cont. normalisation 

Fnts to exp.byte 

Get exp. count 

Minus nr of bytes in 

mantissa 
Update exponent, quit 

Exp.byte is O 
Popall, ret 

(FDCM) »
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436 
437 
438 
439 
440 
444 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

CiAC 
C1AD 
C1AE 
C1AF 
C1BO 
C1B1 
c1B2 
C1B3 
CiE4 

C1B7 

C1EA 
C1BE 
CiEC 
C1ED 
C1BE 
C1EF 
cict 
cicz 
c1c3 
CiCé 
cic7 
cice 
cice 
cica 
CICE 
cicc 
C1CD 
C1CE 
CI1CF 
C1DO 
Ci1D3 
CiD4 
CiD5 
C1Dé6 
C1D9 
CiDA 
CibC 
C1iDD 
C1iDE 
C1DF 
C1EQ 
C1El 

C1E2 
CI1EX 
CiE4 

DAI FIRMWARE COOO-C1FA V1.0 

OF 
C34DC1 

21DS00 

A2 
FAE2C1 

79 

17 

A9 

FAE2C1 

Rev.1 

LCA4S RST 4 Copy number into MACC 

DATA 0C 
XCHG 
RST 4 Add t or -1 (FPT) 

DATA 00 
XCHG 
RST 4 Copy MACC into memory 

DATA 10OF 
JMF :C14D Fopall, ret 

X 

(2333333323 233331 

% ADD EXPONENTS % 

AEXERRARERRERKNRN 

x 

¥ LC225 for operand in MACC. 

¥ LCA6 for operand in M. 

X 
¥ Entry: Byte to be added to exponent in A. 

% Exit: BCDEHL preserved. 
L Cy=0: 0O.K. 

x Cy=1: Overflow. 

X 

LC22S LXI H, 1 0ODS Addr. MACC 

x 

LC46 PUSH H 
PUSH D 

PUSH B 

MoV C,A Byte to be added in C 

MOV A.M Get exp.byte operand 

ANI 180 S8ign bit mantissa only 

MOV  B,A in B 
MOV AM Get exp.byte 

CALL :CI1ES Sign extend 

PUSH PSW Save sign extended exp.byte 

XRA c XOR with byte to be added 

CcMA 

MOV D,A 
FOF PSW Get sign extended exp.byte 

ADD C Add byte to exponent 

MoV C,A Store result 

RAR 
XRA C 

ANA D 
IaM 1C1E2 If overflow into sign bit 

MOV A,C Get new exp.byte 

RAL 
XRA c 
JmM 1C1E2 1f overflow into sign bit 

MOV A,C Get new exp.byte 

ANI 1 7F Exponent only 

ORA B Add sign bit mantissa 

MoV M, A Store it 

LCA47 POFP B 

POP D 

POP H 

RET Cy=0 

% 1f overflow into sign bit: 

LC48 MoV A,C Get new exp.byte 

RAL 
ORA A
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Abort with Cy=1 

Normalized exp.byte in A: Exp.value in 

bits 7-2, sign mantissa in bit 1, sign 

exponent in bit 0. 

3K KKK KKK KKK K KK KKK KKK KKK KKK KOO KKKk X 

* MOVE A BIT INTO A LEFT (A) TIMES ¥ 
KK KKK 0K KK KK KKK KK KK KK KK KOO OKKOROK K X 

17 in the correct position in 

a byte for adding/subtracting "1 to/from the 

1" of a FPT mantissa. 

A contains a neqg. number indicating 

how often RAL has to be performed. 

FCDEHL preserved. 

Save nr of shifts 

Clear A 
Set CY 

SHL 
Update count 

Continu if not ready 

Save result 

Result in A 

FCOMF CO079 
FFEDV CO4B 

IINM COER 

LC225 Ci1B7 
LC25 CO9F 

LC29 CoAL 

LC33 COEF 
LC37 Ci4A 

FAGE 0% DAI FIRMWARE COO0O-C1FA V1.0 

498 C1ES 37 8TC 

499 C1E& C3IDEC1 JMP tC1DE 

S00 * 
501 (S22 333232338383 

S02 ¥ SIGN EXTEND X 
503 FIRRKRKKKKKKRRKK 

S04 X 

508 ¥ Exponent byte is normalized. 

S506 X 
S07 ¥ Entry: Exp.byte in A. 

508 X Exit: BCDEHL preserved. 

509 x 

510 X 
S11 X 

o512 X 

13 CLE9 07 SEXT RLC 

514 ClEA 07 RLC 

515 C1ER 07 RLC 
516 CI1EC 1F RAR 

S$17 C1ED C9 RET 
518 X 

519 

S20 
521 

522 * 

523 ¥ Used to place a 

524 X 
o925 X least significant 

526 X 

527 ¥ Entry: 

528 X 
529 ¥ Exit: Result in A,B. 

530 X 
531 X 

532 C1EE FS LCSO PUSH PSW 
S33 CI1EF 47 mov RBR,A 

534 CIFO AF XRA A 
535 CiF1 37 sTC 

536 CIF2 17 LCS1 RAL 

537 CIF3 04 INR 
538 C1F4 C2F2C1 JINZ 1C1F2 

539 CI1F7 47 MOV E.A 

540 CIF8 F1 FOF PSW 
541 CiF9 78 MOV AB 

542 C1FA C9 RET 

S43 * 

544 3 
545 X 

546 CI1FE END 

HOKOK KRR KK KKK KO OR KRR KKK KKK KX 

xS YMBOL TABLEH«X 

KKK 0K XOKKOK 5K K KK K K 0K XK 0K KOk KOk 

BASE CO00 DECBUF CO33 EXIT C14D 
FINM COF3 FPEAE COSE FPEDO CO&C 

FFEUN CO&5 ICOMP COAC IDCM CoDns 

Lcis co47 LC20 CO4F Lcz22 Co73 
LC23 cos7 LC24 CoBB LC241 COB7 
LC26 COA2 LC27 CoA3 Lcze COA4 
LC30 cocz LC31 cop2 LC32 CODD 
LC34 C10F LC35 C12E LC36 C136
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LC39 C152 
LCA43 C19F 
LC47 C1DE 
MINIT CO35 
XFCOMP COOC 
XHCB co2A 
XIDCM CO12 
XPRTY Co30 

LC40 
LC44 
LC48 
SEXT 
XFDCM 
XI1BC 
XIINM 
XPUSH 

C173 
Cipé 
C1E2 
C1E® 
Co09 
coz27 
COOF 
co1ise 

DAI FIRMWARE COO0-C1FA 

LC41 
LC4S 
LCSO 
XFBC 
XFINM 
XICB 
XINIT 

Vi.0 

C17D 
C1AC 
C1EE 
co21 
Co06 
Coz24 
Coox 

Rev.1 

LC42 
LCas6 
LCS1 
XFCB 
XHBC 
XI1COMP 
XPOP 

Cisé 
CiBA 
CiF2 
CO1E 
Co2D 
Co1S 
Co1p



FAGE 01 

002 
[duks 

004 

005 
006 
007 
008 
009 

010 

011 
012 
013 
014 
015 

[e3¥-3 

017 
018 
019 
Q20 
021 

022 
023 
024 
025 

026 
027 

028 
029 

030 

031 
032 
033 
034 

Q35 
036 

037 
0z8 

039 
040 

041 
042 

043 

044 

045 
046 

047 

048 
049 

0S50 

051 

052 
053 

054 

0SS 

0S6 
057 

058 
059 
060 

061 
062 
063 

C1FB 
C1iFC 

C1FD 
CI1FE 
C1FF 

Ccz202 
C203 
C205 

c208 
C20A 
C20D 
C20F 

c212 

C213 
C214 
c217 

C21A 
C21H 
cz21C 

C21p 

C21E 
€221 

c222 
C225 
c226 
c229 

DAI FIRMWARE CIFE-C436 V1.0 Rev.l! 

111AC2 

7E 
E&7F 
CAACCYH 
FE4Q 

D2ACC1 
FE18 
D24DC1 

BE 
23 
CAS2C1 
C30FC1 

81 

80 
[ele] 

00 

22E100 
E3 
22DF00 

ES 
210000 
39 

ORG 1CIFRB 

X 
X 
* 

KKK KKK KKK K KKK KOKKOK KKK KK KKK KK KKK K KK KKK 

* DECREMENT FLOATING POINT NUMBER IN MEMORY ¥ 

FAHORK KK KKK KX KRR KKK KOR KKK OK KK KKK KOR KRR KOO KX K 

X 
* Routine is not used. 

* 
% If the number is O, or the exponent < 0, -1 is 

x added to the mantissa. Else, a -1 is added/ 

¥ subtracted to/from the least significant "1° of 

* the mantissa. 

x If the lsb of the mantissa is already a rounded 

x value, no decrement occurs. 
x 

¥ Entry: HL points to FFT number in M. 
% Exit: All registers preserved. 

X 

FDCM FPUSH FPSW 
FUSH B 

PUSH D 

FUSH H 
LXI D, :C21A Addr. FPT(-1) 

MoV AM Get exp.byte 
ANT 1 7F Mask sign bit 
Jz :C1AC If nr=0: add -1, abort 

CP1 140 Is exp. negative ? 

JNC :CiAC Then add -1, abort 

crP1 118 Max. nr of mantissa bits 

JNC :C14D Abort if lsb mantissa is 
not lsb of number 

CMF M Check if nr. is negative 

INX H 

Jz 1C152 Into FINM for neg. nr 

JMF tC10F Idem for pos. nr. 

x 

¥ DATA — (not used): 

X 
FFM1 DATA :B1 FPT (-1) 

DATA :BO 
DATA :00 

DATA :00 

X 
KEKHOK KKK KKK KRR KK IOOROKKK 

¥ SAVE MACC ON STACK X 

FOKK KK KK KKK KKK KKK K KKKk K 

* 

Contents MACC is placed on TOS. Returnaddress 

is saved. 
* 
* 

* 
¥ Entry: None. 

% Exit: All registers preserved. 

X On stack: HL; returnaddress; MACC. 

* 

P USH SHLD 1:100E1 Save HL 
XTHL Get returnaddress 
SHLD :OO0DF Save it 
FUSH H and put it on stack again 

LXI H, 1 0000 
DAD SF SP in HL
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064 

Q65 
066 
067 

068 
069 
070 

071 
072 
073 
074 

075 
a7é6 
077 
o078 

079 
08O 
o081 
082 
083 
084 

085 
086 
087 
o8 

089 
090 
091 

092 

093 
094 
095 
096 
097 
098 

099 
100 

101 

102 
103 

104 

105 
106 
107 

108 
109 

110 
111 
112 

113 
114 

115 

116 
117 

118 
119 

120 
121 

122 
123 
124 

125 

C22A 

C22B 

c22C 
C22F 

C230 
C233 

C234 
C237 
c2z8 

C23B 
C23E 

C23F 
C240 

C241 
C242 
C245 

C246 

C249 
C24nA 
C24R 
c24C 
C24D 
C250 
C253 

C256 

C259 
C25R 

C25E 

C25F 
C260 

C263 
C265 
cz268 

DAl FIRMWARE CiFB-C436 V1.0 Rev.1 

E7 
OF 

2ADFO0 

22E100 

2ADFO0 

E3 
C330C2 

CDAEC2 
CD2FC3 
DCBAC2 

DAS0C2 
FE2E 

CA6LBC2 

1D 

ic 
CARLCZ 
FE4S 
CAB4C2 

C39FC2 

RST 4 Copy MACC to TOS 

DATA :10F 
LHLD :O0ODF Get returnaddr. 
PUSH H on stack 

LCS2 LHLD :00E1 Get original HL 

RET 
X 
EEE ST 22 223322838 
% RETRIEVE MACC FROM STACK ¥ 
KKK KKK KK KOO K KOKKOR KRR KOK KR K K 
* 
¥ Gets data from TOS and place it in MACC. 

x 
X Entry: None. 
¥ Exit: All registers preserved. 

X 
POP SHLD :00E1 Save HL 

POF H Get returnaddress 
SHLD :0Q0DF Save it 
LXI H, : 0000 
DAD SP Get SP in HL 
RST 4 Copy TOS to MACC 
DATA :0C 
FOP H 

LHLD :O0ODF Get returnaddress 

XTHL on stack 
JMP 1 C230 Restore HL, ret 

X 
3O K K 0K K OKOKOK 3K K K K KK 0K K K 3K K X KKK 0K 30K 30K K KKK KOk K 

¥ INFUT A FLOATING POINT NUMBER TO MACC X 
AR K AOKOK KK KK oK 3K 0K KKK KKK KOK K 3KOK 3 OK K K K XK K K 0K K kK ok 

* 
¥ Converts a FPT number to binary into MACC. 
¥ The input string is converted as a integer FPT 

% number, then multiplied/divided by a power of 

¥ 10, corresponding to the explicit exponent and 
¥ placement of the decimal point. 

* 

% Entry: C points to 1st digit of FPT nr in input. 

¥ Exit: CY=1: No error. 
X CY=0: Over/underflow error. 
X C points past FPT string in input. 

X ARBRDEHL, rest of F preserved. 

* 
FCE 8TC Cy=1 

PUSH PSW 

PUSH D 
PUSH H 
CALL 31C2AE Clear MACC+DEH; L=2E 

LLCSE CALL :C32F Get bin.value of input char 
cc :C2BA Value found: Move digit into 

MACC 
Jc 1 C250 and get next digit 

CFPI $2E . R 

Jz 1C26R Then jump 

DCR E 

INR E 
Jz 1C2R6 1f error 

CFrI 145 SR P 
Jz :C284 Then jump 

JMP 1 C29F Convert FPT exp: quit
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126 

127 
128 

129 

130 

131 

132 

133 

134 

135 
136 

137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 

150 
151 

152 
153 
154 

155 

156 
157 

158 

189 
160 

161 
162 
163 
164 
165 

166 

167 

168 

169 
170 

171 
172 

173 
174 

178 

176 

177 

178 
179 

180 

181 
182 

183 

184 
185 

186 

187 

C26R 
C26E 
Cc271 

C274 

c277 

c278 
c279 

c27c 

C27E 
czet 

c284 

c287 
C28A 
C28D 

C290 

C293 
C296 
C299 

Cz29C 

C29F 
c2a2 
c2a3 
c2h4 
C2A5 

Cz2A6 

C2A9 
C2Ah 

C2AB 

C2aC 
C2AD 

C2AE 

C2E1 
C2B2 

C2B3 
C2R& 
C2B9 

DAI FIRMWARE C1FB-C436 V1.0 

€DDSC2 
CD2ZFC3 
DCBACZ 

DALEC2 

iD 

ic 
CAAGLLZ 

FEA4S 
C4p9C2 
C29FC2 

CDD?CZ2 
CDZFC3 
ceoneez 
CC2FCE 

D2A6LC2 

CDDEC2 

CD2FC> 
DCDECZ2 

DC2FC3 

CDEEC2 
E1l 

D1 

El 

21SEC4 

E7 
oc 
110000 

212B00 
ce 

% If digit i s . 

LCS54 CALL :C2DS 
LCSS CALL $C32F 

cc :C2BA 

Jc 1 C26E 

DCR E 
INR E 

Jz :1C2R6 
CFI 145 

CNZ 1 C2D9 
JINZ 1.C29F 

% 1f digit is ’E": 

LCSé CALL :C2D9 
CALL :C32F 
cz 1C2DC 

cz s C32F 

JNC 1C2A6 
CALL :C2DE 
CALL :C32F 

¥ If digit 1 

1 C2DE 
s C32F 

s number: 

LCS7 CALL :C2ER 
LCSB POP H 

FOFP D 
POF =17 

RET 

¥ If error: 

Rev.1 

E=0, H=H+1 
Bet bin.value of input char 
1f found: Move digit into 

MACC 
and get next digit 

If error 
) 

H=0 if not 
I1f not: convert exp, quit 

H=0 
Get bin.value of input char 
If *°+7 or =71 char in L 
Then get bin.value of next 

char 
Error if no char found 
H= 10 x H + A 

Get bin.value of input char 

If found: H = 10 x H + A 

BGet bin.value of input char 

Convert FFT exponent 

Cy=1 

DCR C 

Cy=0 

Addr. FPT(O) 

Copy FPT(0) to MACC 

Clear DE 
Clear H, L="+" 

LCS9 CALL :C32D 

LC6O POF H 
POP D 
FOF FSW 

cMc 
RET 

Xx 

¥ CLEAR MACC AND REGISTERS D, E AND H: 

X 
¥ Exit: ABC preserved. 

X L=2B ("+") 
X 

LC61 LXI H, 1 C4SE 

RST 4 
DATA :0C 
LXI D, :0000 
LXI H,: 002E 
RET 

X 

¥ MOVE A DIGIT INTO THE MACC: 

X 
X MACC = MACC % 10 + A. 

x 
¥ Entry:s A Digit 1 - 9. 

X Exit: AFBCHL preserved.
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i88 x D=D-Hy E=E-1. 
189 x 
190 C2BA FS LC62 PUSH PSW 

191 C2BB ES PUSH H 
192 C2BC 214DC3 LXI H, :C34D Addr FPT (10) 
193 C2BF E7 R8T 4 MACC = MACC % 10 (FFT) 
194 C2C0 06 DATA 106 

195 C2C1 DS PUSH D 
196 C2C2 87 ADD A ) 
197 C2C3 87 ADD A ) DE = 4 x A 
198 C2C4 SF MoV EsA ) (calc offset to startaddr) 
199 C2CS 1600 MV1 D, :00 ) 
200 C2C7 21SEC4 LXI H, : C45E Addr table FFT(1-9) 

201 C2CA 19 DAD D Calc. addr nr to be added 
202 C2CB D1 POP D 
203 Cc2CC E7 RST 4 MACC = MACC + (1-9) (FPT) 

204 C2CD 00 DATA :00 
205 C2CE E1 POF H 
206 C2CF 7A MoV A,D 
207 C2D0 94 SUR H 
208 C2D1 57 MoV D.A D=D-H 
209 C2D2 1D DCR E E=E-1 

210 C2D3 F1 FOP PSW 

211 C2D4 C9 RET 

212 * 

213 C2D5 1EQO LC&63 MVI E, 100 
214 C2D7 24 INR H 

215 C2DB C9 RET 

216 X 
217 C2D9 2600 LC&64 MVI H,: 00 
218 C2DR C9 RET 
219 * 

220 C2DC &F LC6S MoV L.A 
221 C2DD C9 RET 
222 x 

223 X H= 10 x H + Az 
224 3 
225 % Exit: AFBCDEL preserved. 

226 * 
227 C2DE FS LC&6 PUSH PSW 

228 C2DF 7C MoV AH A=H 
229 C2E0 87 ADD A A=2%H 
230 C2E1 87 ADD A A=4%H 

231 C2EZ2 84 ADD H A=5%H 
232 CZ2E3 87 ADD A A=10%xH 

233 C2ZE4 &7 MoV H,A 

234 C2ES F1 FOP PSW 
235 CZEé FS PUSH PSW 
236 C2E7 84 ADD H A=10%H+A 
237 C2E8 67 MOV H,A 
238 C2E9 F1 FOF PSW 

239 C2EA C9 RET 
240 X 
241 * CONVERT A FPT EXPONENT: 
242 X 
243 % The MACC is multiplied/divided by a pocwer of 10 

244 X corresponding to the 'E’-exponent minus the number 

245 ¥ of digits after the decimal point. 

246 X 
247 X Entry: C: FPoints beyond 1st nonuseable char of 

248 X FFT number in input. 
249 * 15y Contains sign of exponent.
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250 X H: Contains "E...." exponent (10). 

251 X MACC: Contains FFT conversion of string of 

252 * digits. 
253 x D: Contains nr of digits after 7.7. 

254 x Exit: BE preserved, AHL corrupted. 

255 X C: Decremented to after FPT nr in input. 

256 X Dz Contains effective exponent. 

257 X 

258 C2EE CD2DC3 LC&7 CALL :C32D Decr C 

259 C2EE 7D MOV AL Get exp. sign 

260 C2EF FE2D CFI1 12D Tt R 

261 C2F1 7C MoV AH Get exponent 

262 C2F2 C2F7C2 JINZ 1C2F7 If exp. positive 

263 C2FS 2F cMA ) Else: make exponent 

264 C2F6 3C INR A ) positive 

265 C2F7 82 LCé68 ADD D Add nr of digits after .’ 

266 C2FB 57 MOV D,A Save result 

267 C2F9 F2FEC2 JF 1C2FE 1f result positive 

268 C2FC 2F CMA ) Else: make it 

269 C2FD 3C INR A ) positive 

270 C2FE CS LC&? PUSH B 

271 C2FF 0605 MVI B,:05 Nr of times of multipl. 

272 C301 214DC3 LXI H, :C34D Addr table powers of 10 

273 C304 B7 LC70 ORA A Flags on result LCé&B 

274 C305 1F RAR 1sb in carry 

275 C306 D217C3 JNC sC317 If bit=0 

276 C309 FS FUSH PSW 

277 C30A 7A MoV AD Check if multipl/div 

278 C30QB B7 ORA A 

279 C3I0C FA11C3 IM 1C311 1f division 

280 C30OF E7 RST 4 MACC = MACC ¥ power of 10 

281 C310 06 DATA :06 

282 C311 CAL16CT LC71 Jz :C316 If multiplication 

283 C314 E7 RST 4 MACC = MACC / power of 10 

284 C315 09 DATA :09 

285 C316 F1 LC72 FOF FSW Restore A 

286 C317 23 LC73 INX H 

287 C318 23 INX H 
288 C319 23 INX H 

289 C31A 23 INX H HL pnts to next 10 

290 CE1B 05 DCR B 

291 C31C CZ04C3 JINZ :C304 Again if not ready 

292 C31F B7 ORA A 

293 C320 CAZRC3 Jz sC32B If result OK 

294 
295 ¥ If error: 

296 

297 €323 7A MoV A,D 

298 C324 B7 ORA A Set flags for error type 

299 C325 F44BCO CF 1CO4R If overflow error 

F00 €328 FC65CO cHM 1CO6S 1f underflow error 

301 C32r C1 LC74 FOP B Normal return 

302 C32C C9 RET 

I03 X 
304 C32D OD LC7S DCR c 

305 C32E C9 RET 

306 X 

307 % GET EBINARY VALUE OF INPUT CHARACTER IN A: 

308 X 

309 % Entry: C points to character in input. 

310 % Exit: C points to next character. 

311 X EDEHL preserved.
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312 
313 

314 
315 

316 
317 
318 

319 

320 
321 

322 
323 
324 

325 

326 
327 

328 
329 

330 
31 

332 
333 

334 
335 
336 
337 

338 

339 
340 

341 
342 

343 
344 

345 

346 
347 
348 

349 

350 

351 

352 
353 
354 

355 

356 
357 

358 
359 

360 
361 

362 

363 
364 

365 

366 
367 

368 
369 

370 

371 
372 
373 

C32F 

C332 
C333 

C335 
C336 

c338 

C339 
C33e 
C33C 

C33D 
C33F 
C342 
C344 

C345 
C346 

Cc347 

C348 
C349 
C34A 

C34B 
C34C 

C34D 
C34E 
C34F 

C350 

C351 

C352 

C353 
C354 

C355 
C356 

C357 

c358 

€359 

C3SA 
C3SR 

C38C 

C35D 

C3SE 

C35F 
CI60 
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CD73CO 

oc 
FE2B 

ce 
FE2D 

ce 
FE30 

3F 

DO 
FEZA 
D24BC3 
D630 

DS 

57 
3C 

L3 Cy=1, Z=0: Value in A. 
x CY=0, Z=1: Char is +/-. 

X CY=0, Z=0: otherwise. 

* 

LC76 CALL :C073 Get char from line 
INR c Update pointer 

CPI 2B 
RZ Abort if "+ 

CPI 12D 
RZ Abort if °-7 

CPI 130 

cMmC 
RNC Abort if < #30 

CPI :3A 
JNC 1 C34B Abort if > #3A 
sul 130 Convert ASCII to binary 

FUSH D - 

MOV D,A 
INR A Set Z-flag correctly for 

reqd output 

MOV A,D 
FOF D 
sTC Cy=11 value in A 

RET 

LC77 ORA A Set flags correctly 

RET 
X 
RORAO0K K KOK KKK K K KK KKK K K KKKk K 
¥ TABLE FPT FPOWERS OF 10 X 

RKOKK KKK KK KK KK K KKK KO KKK K KOk K 

X 
LC233 DATA :04 FFPT 1071 

DATA A0 
DATA :00 

DATA :00 

X 
DATA :07 FPT 1072 

DATA :C8 
DATA :00 
DATA 100 

X 
DATA :0E FPT 1074 

DATA 19C 

DATA :40 
DATA 00 

* 
DATA :1E FPT 1078 

DATA :BE 
DATA :RC 
DATA :20 

* 
DATA :3&6 FFT 1071é& 

DATA :8E 

DATA 1B 
DATA :CA 

X 

3K KKK KKK KKK K KK KK KK KKK XK KK 0K 30K K KKK KKK KKK X KK 

¥ CONVERT A FLOATING FOINT NUMBER FOR OUTFUT X 

FOK K KKK HOK KKK KK KOR K KKK KKK KK KKK KKK KK KOKR X X KKk % % 

X 

¥ A FPT number in MACC is converted to ASCII in 

¥ outputbuffer QOE4-F1., The sign is in 00E4, the
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C361 
C362 

C363 
C364 

C367 
Cz48 
C369 

389 C36A 

390 C36R 
391 C36C 

392 C3I6D 
393 C370 
394 C371 

395 C372 
396 CE74 

397 C376 
398 C3I78 
399 CI7RB 

400 CZ7C 

401 C37D 
402 C3I7F 
403 C380 

404 C381 
405 C382 
406 C38 

407 CI84 

408 CIBS 

409 C386 
410 C389 

411 CIBE 

412 C£C38D 
413 C38BE 

414 CI8BF 
415 C390 

416 C3I91 

418 C3I94 
419 395 

420 C396 

421 CI97 
422 CI98 

423 CI9EB 
424 C3I9C 

425 C39D 
426 CZA0 

427 C3A1 

428 C3AZ 
429 C3AT 

430 C3A4 
431 C3AS 

432 CIA6 
433 C3A7 

434 C3IA8 

35 C3AB 
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CS 
DS 

ES 
CD1EC2 
E7 

15 
FS 

BOQ 

Bi 

B2 
CAD4CE 
i 

FS 
2600 

E&7F 

FE40 
DABOCS 

25 

D2AZCE 

81 
aF 
05 
04 
C29DC3 
E7 
06 
CAAZCS 
E7 
09 
23 
23 
23 
23 
F1 
15 
C28DCS 
05 

X decimal point in OOES. 

* 
X 
¥ signed format. 

X 
X Exit: A=6 
¥ BCDEHL, 
X 

FEC FUSH B 

PUSH D 

PUSH H 
CALL :C21E 
RST 4 

DATA :1S 
FPUSH PSW 

ORA B 
ORA Cc 
ORA D 
Jz :C3D4 

FOP FEW 
PUSH PSW 
MVI H 200 
ANI 1 7F 

CFI 140 
Jc : C380 
DCR H 

CMA 

ANI 1 7F 

INR A 
LC78 FUSH PSW 

XRA A 

RST 4 
DATA :12 

POF Few 
MOV B.H 
LXI H,:C437 
MYI  C,:00 
MVI Dy,:07 

LC79 RRC 

PUSH PSW 

MOV A,M 
INX H 
JNC :C3A2 

ADD c 
MOV C,A 

DCR B 
INR 2] 
JINZ 1 C39D 

RST 4 

DATA :06 

LC8O Jz :C3A2 

RST 4 
DATA :09 

LCB1 INX H 

INX H 

INX H 
INX H 

FOF FSW 
DCR D 

JINZ :C38D 

DCR B 

The normalized value of 

the mantissa is in QOE&-EC (7 digits). In OOF1 
is the 10"s exponent in 2-complement binairy 

(number of significant digits). 
MACC preserved. 

Save MACC on stack 
Copy MACC to reg A,B,C,D 

Save exp.byte 

1f FPT nr is zero 
Get exp.byte 

Mask sign bit mantissa 

If exp is positive 

) Else: convert 
) exponent to 

) positive 

Save value exponent 

Copy mantissa to MACC 

Get exp.value 
B=FF (exp.<0), 00 (exp.>0) 

Addr table powers FPT(2) 

7 digits to be examined 

Shift exp. into carry 

Save rest of exp. 

Get 10’s power byte 
Foints to next 
If n-th power of 2=0: 

go to next 

Total 10’s power in C 

Jump if exp. negative 

Multipl. mantissa by 

(272°n) /10™m 

Divide mantissa by 

(272°n) /10™m 

Pnts to next in table 
Get rest exponent 
Decr digit count 

Again if not 7 digits done
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
348 
449 
450 
451 
452 
453 
454 
455 

456 
457 

458 
459 
460 

461 

462 
463 

464 

465 
466 

467 
468 
469 
470 

471 
472 

473 
474 

475 

476 

477 
478 
479 

480 

481 

482 
483 

484 
485 

486 
487 

488 
489 
490 
491 
492 
493 

494 

495 
496 
497 

C3AC 
C3AD 
C3BO 

C3B3 
C3B4 
C3B7 
C3BA 
C3BE 
C3BE 
C3BF 
C3Co 
C3C1 

C3C4 
Cc3Cs 

C3Cé 
C3C7 

c3c8 
C3CE 
C3CE 
C3CF 

C3DoO 

C3D1 

C3D4 
C3DS 
C3p8 

C3D9 

C3DA 
C3DD 
C3DF 

C3E2 
CIE4 

C3ES 
C3E7 

C3E8 
C3E9 

C3EA 

C3EB 
C3EC 

C3ED 
C3EE 
C3EF 

C3FO 

C3F1 

C3F2 

C3F4 
C3F7 

C3F8 

C3F9 

C3FC 

C3FD 
C400 
C401 

C402 
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04 
215AC4 
c2cacs 

ES 
2162C4 
CD79CO 
El 
FADA4C3 
E7 
06 
oC 
C3IB3C3 

CD79C0O 

E7 

c3c8ca 

79 
JI2F100 

F1 

B7 
21E400 

54 

2120C4 

3D 
FAO2C4 

E7 
72 

F2FCC3 

¥ If exponent 

LCB2 

¥ If exponent 

LCB3 

LC84 

* Load output 

LCBS 

LCB& 

LCces 

INR 

LXI 
JINZ 

PUSH 
LXI 
CALL 
POP 
JaM 
RST 
DATA 
INR 
JMP 

MOV 
CMA 
INR 

MoV 

CALL 
JP 

RST 

DATA 
DCR 
JMFP 

MOV 
8TA 

B 
H, :C45A 
1C3C4 

positive: 

H 
H, 1C462 
1C079 

H 
:C3D4 
4 
106 

c 
:C3R3 

negative: 

A,C 

A 

c,A 
1C079 

:C3D4 
4 

109 

c 
:C3C8 

buffer: 

A,C 
$00F1 
PSW 
A 
H, 1 00E4 
M, : 2B 
1C3ES 
M, :2D 
H 
M, :2E 

H, :C420 
A 

:C402 
4 

172 

31 C3FC 

Addr FPT (0.1) 
If exp. negative 

Addr FPT (1) 
Compare with 1 

Jump if normalized 

MACC = MACC x 0.1 (FFT) 

Update 10°s power 
Cont. normalisation 

) 

) Change 10°s power 

) to neg. value 

) 
Compare with 0,1 

Jump if normalized 
MACC = MACC 7/ 0.1 (FPT) 

Update 10°s power 

Cont. normalisation 

Get 10’s power 

In output buffer 
Get signbyte mantissa 
Set flags on it 

Addr output buffer 
*+7 in buffer 

If mantissa is positive 

Else: "-" in buffer 

*." in QOES 

Copy MACC to reg A,R,C,D 

Save exp.byte 

Copy mantissa to MACC 

Get exp.byte 

) 
) 2-compl. 

Mask sign bit mantissa 

Addr INT(10) 
MACC = MACC % 10 (INT) 

Addr. INT(1) 

If exp. converted 

Shift MACC right 

If not ready
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498 C40%5 EIl POF H 

C406 E7 RST 4 Copy MACC to reg A,B,C,D 

C407 15 DATA 81l 

Cc408 C6ZO ADI 31 30 Exp.byte in ASCII 

C40A 77 MoV M, A Into outputbuffer 

C40R 23 INX H 

C40C 0606 MVI B,:06 6 sign. digits for mantissa 

C40E CD24C4 LC8Y CALL :C424 Convert one digit to ASCII 

cayrt 77 MOV M, A Into output buffer 

ca12 2T INX H 

C413 05 DCR B 

C414 C2OECA JINZ : C40E Next digit if not ready 

C417 CD34C2 CALL :C234 Retrieve MACC from TOS 

C41A E1 } FOF H 

C41B DI FOF o] 

c41C FOF B 

C41D mMVI A, : 06 &6 sign. digits in outputbuf 

Ca1F RET 
* 
x DATA: 

X 

C420 00 I1 DATA INT (1) 

Cc421 00 DATA 

C422 Q0 DATA 

C423 01 DATA 
% 

¥ CONVERT A DIGIT FOR OUTFUT: 

X 

* Highest byte of MACC ¥10 is made ASCII. 

* 

¥ it: A: Converted highest byte MACC. 

* BCHL preserved. DE corrupted. 

. * 

C424 CS . LC7O FUSH B 

Ca425 ES FPUSH H 

Ca26 E7 RST 4 Copy MACC to reg AR,C.D 

Caz27 1S DATA :15 

Ca428 AF XRA A Clear highest byte 

caz9 E7 RST 4 Copy reg A,B,C,D to MACC 

c42A 12 DATA =12 

Ca2|p 2110C6 LXT H, :C&10 Addr INT(10) 

C42E E7 RST 4 MACC = MACC % 10 (INT) 

CA2F S4 DATA :54 

C430 E7 RST 4 Copy MACC to reg A,B,C,D 

C431 15 DATA :15 

C432 Cb630 ADI 230 Make highest byte ASCII 

C434 EI POF H 

C435.C1 FOF K 

C436 C9 RET 

x 

% 

L 3 

Ca37 END 

EARERERNRA AR XK R RR AR RRTRENER 

¥ S YMEOL TABLEH®X 

AKEERXLRXRRRRRRRR AR RLRA KX KR 

FERC C361 FCB €249 FDCM Ci1FB FPM1 c21A 

I c420 LC233 34D LCS2 C230 LCS3 cz50 

LCSa C268 LCSS C26E LCoée c284 LCS57 C29F 

LCcs8 cz2A2 LCS9 C2A6 LC&60 C2A9 LC&1 C2AE
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LC62 
LC&S 

LC70 
L.C74 

LC78 
Lce2 

LC86 
FOF 

C2BA 

C2DE 
C304 

C32e 
C380 
C3B3 
C3E4 

€234 

DAI FIRMWARE CI1FB-C4346 

LC&3 

LC&7 

LC71 
LC73 

LC79 
Leces 

Lces 
PUSH 

C2D5 

C2EB 

C311 

Cc32D 

C3sD 

c3Cca 

€402 

C21E 

LC64 

LCé8 

LC72 

LC76 

LC80C 
LCces 
LCB? 

vi.o 

C2D9 

C2F7 
C316 

C32F 

C39D 
C3Cs 
CA40CE 

Rev. 1 

LC&S 
LC6? 

LC73 

LC77 

LCca1 
Lces 
LC?0O 

c2pC 
C2FE 

C317 

C3I4E 

C3A2 
C3D4 
C424
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Qo2 ORG :1C437 
003 * 

Q04 X 

005 X 

006 HOK R KKK K KKK XK KKK KR KK KK KK 

007 % FPT NUMBER CONSTANTS X 

008 AOKOKKKKOKKOKOKOK KKK KKK KKK KKK X 

009 * 

010 % For the first 7 numbers, the 1st byte is the 

011 ¥ power of 10 for division. 

012 X 
013 C437 00 LC234 DATA :00 

014 C438 02 DATA 102 FPT (271) /1070 

015 C439 B8O DATA :B0 

016 C43A 00 DATA :00 

017 C43EB 00 DATA :00 . 

018 * 
019 C43C 00 DATA :00 

020 C43D 03 DATA :03 FPT (272) /1070 

021 C43E B8O DATA :80 
022 C43F 00 DATA :00 
023 C440 00O DATA :00 

024 * 
025 C441 01 DATA :01 

026 C442 01 DATA :01 FFT (274)/10"1 

027 C443 CC DATA :CC 

028 C444 CC DATA :CC 
029 C445 CD DATA :CD 

030 * 

031 C446 02 DATA :02 

032 C447 02 DATA :02 FRT (298)/10°2 

033 C448 AS DATA :A3 
034 C449 D7 DATA :D7 

035 C44A OA DATA :0A 

036 * 

037 C44B 04 DATA :04 

38 C44C 03 DATA :03 FPT (2716)/1074 

039 C44D DI DATA :D1 

040 C44E B7 DATA :RB7 
041 C44F 17 DATA :17 

042 * 
043 C450 09 DATA :09 

Q44 C451 03 DATA :03 FPT (2732) /1079 

045 C452 89 DATA :89 
046 C453 70 DATA :70 
047 CA454 SF DATA :5F 

048 X 

049 C455 13 DATA :13 

050 C456 01 DATA :01 FFPT (2764) /10719 

051 CA457 EC DATA :EC 

052 (C458 1E DATA :1E 

053 C4572 4A DATA :4A 

054 X 

055 C45A 7D LC238 DATA :7D FFT (0.1) 

056 C45E CC DATA CC 

057 C45C CC DATA :CC 

Q58 C45D CD DATA :CD 

059 * 
060 [C45E 00 FFO DATA :00 FFT (0) 

061 C45F 00 DATA :00 

062 C460 00 DATA :00 
063 €£461 00 DATA :00
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064 * 
065 C462 01 FP1 DATA 101 FPT (1) 
0b& C463 BO DATA 180 
067 C464 00 DATA 300 
068 C465 00 DATA 100 
069 X 
070 C466 02 FF2 DATA :02 FPT (2) 
071 C467 BO DATA 180 
072 C468 00 DATA 100 
073 C449 00 DATA :00 
Q74 X 
075 Ca6A 02 FP3 DATA 102 FPT (3 

076 CA46EB CO DATA 1CO 
077 C46C 00 DATA :00 
078 C46D 00 DATA :00 
079 * 
080 C446E 03 FP4 DATA 13103 FPT ' (3) 
081 CA46F B8O DATA 80 
082 C470 00 DATA 100 
083 C471 00 DATA 100 
084 X 

085 C472 03 FPS DATA 103 FPT (5) 

0B6 C473 AC DATA :R0O 

087 C474 00 DATA 3100 

088 C475 00 DATA :00 
089 X 

090 C476 03 FFé&6 DATA 103 FFT (&) 

091 C477 CO DATA :CO 

092 C478 00 DATA :00 
093 C479 00 DATA 100 

094 X 
095 C47A 03 FF7 DATA 103 FFT «(7) 
096 C47B EO DATA :EO 
097 C47C 00 DATA :00 

098 C47D 00 DATA 100 
099 * 

100 C47E 04 FF8 DATA 104 FPT (8) 

101 C47F 80 DATA :BO 

102 C480 00 DATA :00 

103 C4B1 00 DATA 100 

104 * 
105 €482 04 FF9 DATA 1:04 FFPT (9) 

106 C4B3 90 DATA 190 

107 €484 00 DATA 100 

108 C485 00 DATA :00 

109 X 

110 KK KKK K 30K 30K 30K K K0K 0K KK K KK KKK K KKKk 

111 ¥ PRETTIES UP FPT OR INT NUMBER X 

112 K K0KK KK KOK KK KKK K KKK KKK KKK KKK K KKK KK 
113 * 
114 ¥ Entry: B: Fix/float flag: (O=fix, 1=float). 

115 * Az Nr. of useable digits in string in 

116 x Q0E4-FO (not counting additional 
117 * digit for rounding). 
118 * Q0F1: Nr. of digits before .’ (exponent). 
119 ¥ 00E4: Sign *+’ or -7, 

120 x QOES: Decimal point. 
121 3 E6—-FQO1 Digits. 
122 % Exits All registers preserved. 

123 X O0E3: Length of string. 

124 X E4-FQ: Output strina. 

125 *
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126 
127 
128 
129 

130 

131 
132 

133 
134 
135 

136 
137 
138 
139 
140 

141 

142 
143 
144 

145 
146 
147 
148 
149 
150 

151 
152 
153 
154 

155 
156 

157 

158 
159 

160 
161 
162 
163 

164 

165 

166 
167 

168 
169 

170 
171 

172 
173 

174 

175 
176 
177 
178 

179 

180 
181 

182 
183 
i84 

185 
186 
187 

C486 

c487 
C488 
c489 
c48A 

c48D 
C48E 

CA4BF 
C491 
C492 

C493 
C495 
C498 
€499 
C49A 
c49C 
C49F 
C4A0 

C4AS 

C4AS 
CaA6 
can9 
C4ARB 

C4AE 
Ca4AF 

C4EO 
Cap1 
C4B4 

C4RS 
C4E8 

C4ER 
C4EC 
C4ED 
€4co 

C4Cs 

caca 

C4c7 
cacs 
CAaCE 

c4cc 
C4CD 
C4CE 
C4Do 
C4D3 
C4DS 

C4D8 
C4DR 
C4DD 

C4DE 
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C3AFC4 

3630 

oD 
C298C4 
3631 
21F100 

34 

C1 
oC 
JAF 100 

EB7 
CADBC4 
FAE1C4 

80 

79 

C2D0sC4 
3620 
CZ4DC1 

CD1ACS 
3630 
oC 
C3C3c4e 

Format: Sign in 0OE4 is blank or "-". 
I¥: 

If 

* 
X 
X 

X 

X 
X If 
X 

X In 
X 
Pl RTY PUSH 

PUSH 
PUSH 
PUSH 

LXI 

LC?1 DCX 

LC®2 MVI 

LC?3 FOF 

LC?4 Mov 

LC9S INR 

¥ If format 

LC?7 CALL 
MVI 
INR 
JMP 

exponent is O 

real case: “O.digits’ 
int. case: no final ”. 
real case if INT: .07 

exponent < —-13 E-format 

exponent too large: E-format 

E-format no 7.0" 

PSW 
B 
D 

H 
H, : 00E6 Startaddr digits 
C,A Save nr. useable digits 

B 
B, 100 
B HL pnt to last useable digit 

AM Get last digit 

135 Check for rounding 
: C4AF If <S5 

H 
AM Bet digit before 

:39 
1C4A3 If it is 9 

M Rounding upwards 

1 C4AF Abort rounding 

M, : 30 Make digit before 0 

c Decr. nr of digits 
:C498 Cont. check for rounding 
M,:31 Make nr=1 if all digits 9 

H, 1 QOF 1 
M Incr nr of digits before °.~ 

B 

Cc Incr. nr useable digits 
1 00F1 Get nr of digits before .7 

A 
:C4D8 If O 

1C4EL If too many digits 
B Add fin/float flag 

c 

1C4E1 If too many digits 
1C69C Restore A, insert 7.7 

after number string 

A,C Length string in A 

:CS4R Calc nr of digits for output 

A Add 1 
H, : O0E3 
M,A -8tring length in outbuf 

H 
AM Get sign 

2B e R 
1 C4DS Then abort 
M, 220 Replace ’+” by blank 
:C14D Popall, ret 

*O.digits’: 

:CS1A Move string right 1 pos. 
M, : 30 Insert O in OOES 

C Update nr of digits 
1 CAC3 Update string
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188 
189 ¥ If too many digits: 

190 
191 C4E1 3EO1 LC98 MVI A,101 
192 C4E3 CD31CS CALL :CS531 Move string left 1 pos, 

193 Insert "." after string 

194 C4E6 79 MoV AC Get nr of digits 

195 C4E7 0600 MVI B,100 
196 C4E9 CD4BCS CALL :CS4B Calc nr of digits for output 
197 C4EC 47 MoV B,A in B 
198 C4ED 3AF100 LDA 1 00F1 Get nr of digits before ".7 
199 C4FO0 3D DCR A Minus 1 
200 C4F1 3645 MVI M,:45 E’ in buf after last digit 

201 CA4F3 23 INX H 

202 C4F4 04 INR B Incr. nr of digits 
203 CA4FS B7 ORA A Flags on exponent 
204 CAF& F2FFC4 JF :C4FF If exp. positive 

205 
206 ¥ If exponent negative: 

207 
208 C4F9 362D MVI M, :2D Store -’ in buffer 

209 CA4FB 23 INX H 
210 C4FC 04 INR B Incr nr of digits 

211 CAFD 2F CMA 
212 CA4FE 3C INR A 2-compl of exponent 

213 
214 ¥ Exponent to buffer: 

215 
216 CAFF 110A2ZF LC99 LXI D, : 2F0A 
217 CS02 93 LC100 SUR E Exp.—10 (unit value) 
218 CS0T 14 INR D ASCII-count 10°s-value 

219 CS5S04 D202CS JNC 31C502 If rest exp. still >10 
220 CS07 C63A ADI 13A Convert rest to Ascii 

221 CS09 SF MoV E,A in E 
222 CSO0A 7A MOV A,D Get 10’s value 
223 CSOB FE3O CFI : 30 

224 CS0D CA13CS Jz :C513 If exp. <10 
225 CS10 77 MoV M,A 10’s value exp. in buf 
226 CS511 23 INX H 
227 CS12 04 INR B Incr nr of digits 
228 C513 73 LC101 MOV M. E Unit value exp. in buf 

229 CS514 23 INX H 

230 C51S 04 INR B Incr nr of digits 

231 CS16 78 MoV A,B into A 
232 CS517 C3Cc7C4 JMP :C4C7 Prepare string for output 

233 X 
234 X MOVE STRING IN ODUTPUTBUFFER RIGHT 1 FOS.1 

235 X 
236 X The contents of OOES-EF is moved up one 

237 ¥ position to QOE&-FO. 

238 X 
239 X Entry: No conditions. 

240 % Exit: ABCDEF preserved. 

241 X HL points to QCES. 
242 3 
243 CS1A FS LC102 PUSH FPSW 
244 CS1iB CS PUSH B 

245 CS1C DS FUSH D 
246 CS1D 21F000 LXI H, : OOFO Highest destination address. 

247 CS520 54 MOV DyH - 
248 CS21 5D MoV E.L 
249 CS522 1B DCX D Highest source address.
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250 

251 

252 
253 
254 
255 
256 
257 

258 
259 

260 
261 

262 

263 
264 
265 
266 
267 
268 
269 
270 

271 

272 

273 
274 
275 
276 
277 
278 
279 

280 
281 
282 
283 

284 
285 
286 
287 

288 
289 

270 

291 
292 
293 
294 

295 
296 
297 

298 

299 

300 
301 

302 
303 
304 

308 
06 

307 

308 
309 
310 

311 

CS523 
€525 
Cs526 
cs527 

cS28 
csz29 

CE52A 
CS2D 
CS2E 

C32F 

C530 

CS31 

CS32 
CS33 

C534 

CS535 
CS36 

C539 
CS3C 

CS3D 

CS3E 
CS3F 

CS40 

CS41 

544 
CS546 

CcS47 

C548 
C549 
CS4A 

C54E 
cS4C 
CS4D 

Cs50 
Ce51 
CSSS 

CS 
c::: 
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oS 

21ES00 
11E600 

Cs 
DS 
21E400 
SF 

1600 
19 

74 
FEZO 

LC103 

Exits: 

[~
 

3%
 

3%
 
% 

3%
 
% 

3 
¥ 

% 
% 

% 

C104 

LC10S 

Entry: 

X 
X 
L3 
X 

X 
X 
¥ Exits 
X 

X 

X 
X 

X 

* 
X 

L C106 

LCia7 

MVI 
LDAX 
MOV 
DCX 
DCX 
DCR 
INZ 
FOP 
POF 
POP 
RET 

B, :0B 
D 
M, A 

The string, beginning 

memory location downwards. A ".” is inserted 

after the string. 

.1 

Number of bytes. 

Get byte 
and move it. 

Next byte if not ready 

MOVE STRING IN OUTPUTBUFFER LEFT 1 POS.: 

on 00E6, is moved one 

Entry: A: number of bytes to be transferred. 

All registers preserved. 

FUSH 
PUSH 
FUSH 
FUSH 
MoV 
LX1 
LX1 
LDAX 
MOV 
TNX 
INX 
DCR 
INZ 
MvI 
FOP 
POF 
FOP 
POF 
RET 

PSW 
B 
D 
H 
B.A 
H, 2 OOES 
D, : 00E& 

R 
E 

b 
N m 

T
W
O
U
I
X
 

a 
M
I
D
X
I
O
T
 

o id
 

0 

101
} b4
 

Store number of bytes 

Lowest destination address 

Lowest source address 
Get byte 

and move it 

Next byte if not ready 

Insert *.° after string 

CALCULATE NUMEER OF DIGITS FOR QUTFUT: 

Total nr of string digits in A and C. 

B: Flag for INT (0) or FFT (1). 

Digits in 00E4 to OOE4 + A. 

Az 

HL: 

PUSH 

FUSH 
LXI 
MOV 

MVI 
DAD 
MoV 

CPI 

Nr of bytes 

INT: 
FPT: 

1f last non 

points afte 

Else: INT: 
FFPT: 

R 

D 
H, : O0ES 

E.A 
D,:00 
D 

A,M 
: 30 

for output: 

excl. trailing .07 
incl. trailing 7.0° 

-zero byte is not *.7: 

r last byte. 

points to 7. 

after ".07 

Startaddr string 

Total nr of digits in E 

Calc end of string 

Get digit
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312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 

CS57 
CS5A 
C55B 
CS5C 

CSSF 

CS61 
CS562 

CS65 

CSé6 
CS567 
CSé8 
CSéB 
cSéec 
C56D 
CS6E 
CSéeF 
€570 
CS571 
Cc572 

Ca73 

Cs574 

C575 
C576 
CS77 

CS7A 

CS7D 

CS7F 

csez 

cSe4 
csS87 
CS8A 

CS8D 

€590 
C591 

C592 
CS9S 
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C2SFCS 
2B 

oD 
C354CS 

FEZE 

23 
C26FCS 

2B 

oD 
o5 
C26FCS 

37 

FS 
DS 

ES 
CD9BCS 

CD73C0o 

D&30 

DAR0OCS 
FEOA 

D290CS 
2110C6 

CDASCS 

C37ACS 

15 
14 

C2A2C2 

C3A9C2 

JNZ 1 CS5F If non-zero 
DCX H Points to previous digit 

DCR c Decr nr of digits 

JIMF :C554 

% If non-zero digit found: 

Lcio8 CPI 12E r.r 2 

INX H 
JINZ 31 CS6F 

DCR c Excl. ’.’ 
DCR B 
JINZ tCS6F If INT case 
INX H ) If FPT case: 
INX H ) after .07 
INR C 
INR o} Incl. 7.07 

LC10O9 MoV A,C 

POF D 

POP B 
RET 

X 
KKK K KOK 3OK XK KOK KKK KKK EOKKOK KoK KKKk X 

¥ INPUT INTEGER NUMBER TO MACC x 
FOKKKK KKK KKK KRR KK X R KRR K KKK KK 

X 

Abort if not 
DCX H Pnts after last non-zero, 

non-"." digit 

pnts 

Again till non-zero found 

Nr of digits for output 

* Read string of digits from line and convert 
% it to binary in MACC. 
x 

Entry: BC points to input character. * 
X Exit: BC points after INT number. 

X ADEHL preserved. 
X CY=1: there were digits. 
* CY=0: No digits. 
X 
1 CB 8TC 

PUSH PSW 
PUSH D 

PUSH H 
CALL :C598 

LC110 CALL :C073 

suI 130 
Jc 1 C590 ) 

CFI 10A 

JNC 1C590 ) 
LXI H,:C610 Addr INT(10) 

CALL :C5AS 
JMP :C57A 

LC111 DCR D 

INR D 

JINZ 1C2A2 
JIMP 1 C2A9 

Next digit 

CLEAR MACC AND OQOE3-00E6: 

with the value of FPT (). 

Exit: ARCE preserved. D=0. 

M
W
 

I 
e 

W
 

W
 

If digits: Fop, 
If no digits: 

) Abort if no number 

MACC=MACCX10 + digit 

cy=0, 

Both MACC and registers OOE3-E6 are loaded 

ret 

Clear MACC and QQE3-Eé. 
Get digit from line 

Convert ASCII to binary 

Fop, ret
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LS98 215ECS LCc112 LXI H, :C45SE Addr. FPT (D) 

CE9B E7 RST 4 Copy FPT(0) to MACC 

£Cs9C oc DATA :0C 

CS9D 21EIO0 LXI H, : 00EZ 
SAG E7 RST 4 Copy FFT(0) to Q0E3-E6 

CSA1 OF DATA :0OF 

CEAZ 1600 MYI D, :00 Clear D 

CSA4 C9 RET 

X 

* MACC = MACCX10 + DIGIT FROM LINE: 

* 

¥ Entry: HL: points to INT (10). 

X A: digit to be added. 

x 

388 CSAS E7 LC113 RST 4 MACC=MACC*10 (1WNT) 

389 CSAL 54 DATA :54 

390 CSA7 OC LCi114 INR c 
391 CSA8 15 DCR D 

392 CSA9 3ZE&L0O STA : O0ES Digit in lobyte E3-Eé 

393 CSAC 21E300 LXI H, s DOEZ 
394 CSAF E7 RST 4 Add (E3-E6) to MACC (INT) 

395 CSBRO 4E DATA :4E 

I96 CSB1 C9? RET 
397 X 

398 KK KK KK KK KKK KOK 30K 30K XOK KK 0K KK XK K KKKk K X 

99 ¥ CONVERT INTEGER NUMBER FOR OUTPUT x 
400 30K KKK KK KK K KKK KK K K KKK 0K KK K XK K KK K XK KK Kk 

401 3 

402 ¥ Flaces ASCII string from INT MACC contents in 

403 ¥ output buffer OOQE4-FO. 
404 ¥ OOE4 is sign, OOES i1s .7, O00E6—-FO 1is value, 

405 X O0F1 is nr of digits. 

406 X . 
4Q7 ¥ Exit: A: Number of digits. 

408 * BCDEHL preserved. 

409 X 

410 CSBZ CS5 IBC PUSH B 

411 CSBX DS FUSH D 

412 CSR4 ES FUSH H 
413 CSBS CD1EC2 CALL :C21E Save MACC teo TOS 

414 CSE8 CDEOCTS CALL :CSEQ Abs.value of MACC in reg 
415 A,B,C,D; Frepare OOE4-E6 

416 CSBE CDIECZ2 LC11S CALL :C21E Save MACC to TOS 

417 CSBE 2110C6 LXI H,:C610 Addr INT(10) 

418 CSCY E7 RST 4 MACC = remainder MACC/10 

419 CSC2 SA DATA :5A 

EV RST 4 Copy MACC to regq A.EB.C.D 

15 DATA 1S 
A22 CHCS 7A MOV ALD Lobyte in A 

CDFACS CALL :CSFA Digit into QOES-FO 

CD34C2 CALL :C234 Retrieve MACC from TOS 

E¥. RST 4 MACC = MACC/10 (INT) 

57 DATA 57 

E7 RST 4 Copy MACC to reg A,R.C.D 

15 DATA :15 

RO ORA R 

El ORA [ 
2 ORA D 

C2ERCS JINZ : CSER Again 1€ <20 
£ CDN&ECEH CAL L .7 in O0ES: length in 00F1 

Z} CD24C2 CALL Retrieve MACC +rom T0OS 
AT5 (NDC EL FOF 
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436 
437 
438 
439 
430 
441 
442 
443 
444 
435 
446 
447 
448 
349 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
366 

CSDD 
CSDE 
CSDF 

CSEOQ 

COEL 
CSE4 

CSES 
CSE6 
CSE7 

CSE? 

CSEC 
CSEE 
CSEF 
CSFO 

CSF1 
CSF3 
CEF4 

C5Fé 
CSF8 
C5F9 

467 

468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 

CSFA 

CSFB 
CSFC 
CSFF 
Cé&00 

Ce02 
C603 
Co04 

C605 

DAI FIRMWARE C437-Cé613 V1.0 Rev.l 

D1 
C1 
ce 

ES 
21E400 

E7 

F2FOCS 
362D 
E7 

60 
23 
JI630 

23 

3630 
1EQO 
E1 
c9 

ES 
FS 

CD1ACS 
Fi1 

C&30 
77 

ic 

B 
€9 

495 Co606 CDIACS 
496 
497 Ceo9 3I62E 

POF D 

POFP B 
RET 

FREPARE OOE4-E6: 

Q0E4-Eb is set to +00 or —00, depending on sign 

of contents MACC. In the MACC remains the absolute 
value. The registers A.B,C,D contain the original 
contents of the MACC. 

x 
x 
x 

¥ Exit: E=0. HL preserved. AFBCD corrupted. 

X 
L Ci16 PUSH H 

LXI H, : Q0E4 

RST 4 Copy MACC to reg A,E,C,D 
DATA 115 
ORA A Set flags on sign 

MVI M, :2R *+7 in OOE4 
JFP 1 C5F0 Jump if nr is positive 

MVI M, 32D Else -7 in OOE4 

RST 4 and make contents MACC pos. 
DATA :60 

LC117 INX H 
MVI  M,:30 0 in OOES 
INX H 

MVI M, 230 0 in OOE& 
MVI E,: 00 Digit count is © 
FOF H 

RET 

¥ STORE DIGIT IN OUTPUT BUFFER OOES—-0Q0FO3 

X Entry: Digit in A. 

¥ Exit: Digit in OOES-FO as most sign. digit. 
x E: Count-of digit in buffer. 

x BCDHL preserved. AF corrupted. 
X 

Lc118 FUSH H 
PUSH FPSW 
CALL :CS1A Move contents buffer right 

FOF FSW 
ADI 130 Make digit ASCII 
MOV M, A Digit in OQES inserted. 
INR E Update digit count. 
FOF H 

RET 
* 
¥ ADD A °.” TO A DIGIT STRING IN OUTFUTBUFFER: 
* 

X A 7.7 is placed at the beginning of a digit 

¥ string in the output buffer. The length of the 

¥ string is stored in OOF1. 

x 

X Entry: E: Digit count. 
* HL: Foints to OOES. 

¥ Exit: A: Count. 

* BCDEHL preserved. 
X 
LC119 CALL :CS1A Move contents ocutbuf right 

one position 

MVI M. 3 2E .7 at begin of string
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498 L&UR B MOV AE Get digit count 

499 LCaOC I2F100 STA 1 Q0F 1 Store it in buffer 

Soo CeoF C? RET 
204 X 

502 ¥ DATA: 
GOZ X 

504 o 110 DATA 00 INT (10) 

05 [ele] DATA :00 
506 200 DATA :00 

507 OA DATA :0AR 

S08 X 

509 X 
S10 * 

G911 Cé14 END 

KK KK KO0 KKK JO0OKR KOO R 00K K 

¥ SYMBROL TABLEH«® 
FRKKRFKIRKRRRRN KKK ERKKRRKKK 

FFO CAGE EP1 C462 FFP2 C466 FF3 Ca6A 
FFa CAa6E FPS ca72 FP& C476 FF7 Ca7a 

FFg8 Ca7E FFo ca82 110 Cé610 1BC CSR2 

Ice C573 LC100 C502 LC1OY CS13 LC102 CS1A 
LC10Z  CS25 LC104 (CE31 LC10S CS3C LC106 CS4R 

LC107 C554 LC108 CSS5F LC109 CS&6F LC110 CS7A 

LC111  CS90 LC112 C598 LC113 CSAS LC114 CSA7 

LC115S CSEB LC116 CSEQ LC117 CS5SFO Lci18 CSFA 

LC119 Cb606 LC234 C437 LC2I8 CA4S5A LC91 ca98 

LC92 CaA3 LC93 CaAF LC?4 c4ca LC95 Cac7 
LC96 €405 LC?7 c4p8 Lcos C4E1 LCo9 C4FF 

PRTY c4aB6



PAGE 01 

002 

003 

004 
005 

Qoé 
a7 
008 
009 

010 

011 
012 

013 
014 
015 
o016 
017 
018 
019 
020 

021 
022 
02F 
024 
025 
026 
027 
028 
029 
030 
031 
032 
03X 
034 
035 
036 
037 
oz8 
39 
040 

041 
042 
043 
044 
045 
046 
47 
048 
049 
0S50 
051 
052 
053 
054 
Q0S5 
056 
057 
os8 
059 
060 
061 

062 
Q63 

Cé14 

C615 
Cé16 

Cé617 

céi8 

C61B 
C61E 
C&20 

C623 
Cé625 
ce28 
Ce2a 

cez2C 

C62F 
Cé&631 
Cé&34 
C637 

Ce3A 

C&6ZD 

Cé63E 
C63F 

Co40 

Cé41 

Cé42 
Co43 
Cé44 

Cb45 
Cé46 

Cé4a8 
C64B 
Cé4C 

Cé&4D 
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37 

FS 
DS 

ES 
CD9IBCS 

CD73CO 
D630 
DAROCS 
FEOA 

DA34C6 
D607 

FEOA 

DAF0OCS 
FE10 
D290CS 

213DCé6 
CD41Cé 

C31BCé 

00 
0 

00 
04 

C44BCO 

D1 
c1 
{3 & 

x 
L3 

ORG 1C614 

* 
FOKKKOKKOK KR KOKOK KKK KR KKK KK KKK % K 

* INPUT HEX NUMBER TO MACC X 
HOK 3K KK 3KOK KK KKK KK KK KKK KO KKK KK K 

x 

* Reads 
them i 

Entry: 

Exits: 
I 

2 
3 

% 
3 

% 
% 

* 

LC120 

LC121 

¥ 
¥ DATA: 

x 

14 

ENTER 

Entrys 

Exit: 

9
%
 

3 
% 

% 
3%
 

% 
% 

% 
% 

c122 

a sequence of hex digits and converts 

nto MACC. 

C points to input. 
CY=1: There was a digit. 

Cy=0: No digit. 

C points to next input. 
ABDEHL preserved. 

sTC 
PUSH FPSW 

FUSH D 
PUSH H 
CALL :C598 Clear MACC and OOE3-E6 

CALL :C073 Get digit from line 
suI : 30 ) 
Jc 1CS90 ) 

CFI :0A ) Check if hex number 

Jc 1C634 ) 
suI 107 ) Abort via CS590 if not 
CPI 10A ) 

JC :CS90 ) 
CF1 10 ) 
JINC 1CS90 ) 
LXI H, :C63D Addr INT(4) 

CALL :Cé41 Insert digit at low end 

MACC 
JIMP 1C61B Get next digit 

DATA :00 INT (4) 
DATA :00 
DATA :00 
DATA :04 

HEX DIGIT AT LOW END MACC: 

HL points to a 4-byte number. 

A contains a digit. 

HL = OOE3. 
C is incremented, D decremented. 

ABE preserved. 

FUSH FPSW 

FUSH B 
FUSH D 
RST 4 Copy MACC to reg A,B,C,D 

DATA 115 
ANT :FO Check if value too high 

CNZ 1 CO4ER Then overflow error 

FOF D 

FOP B 
POF FSw
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064 C&AE E7 RST 4 Shift left 

0bLS Ce4AF &F DATA 1 6F 

Qb6 C650 C3A7CS JMF 1 CSA7 Add digit to MACC 

067 * 

068 30K KKK KKK KOR KKK KK KKK KKK KK KKK KKK K XKk K 

Q&9 * CONVERT HEX MACC TO ASCII FOR OUTFUT ¥ 

Q70 30K KK KK 3K 3K K K KK XK K K KK KK K K K 3K K K K KKK K K K KK KKK X 

071 X 

072 % Converts a HEX number in MACC into its ASCII 

Q73 ¥ representation inte the output buffer. 

074 ¥ Not significant leading zeroes are cancelled. 

Q73 X 

a7é6 X Exit: BCDEHL preserved. AF corrupted. 

Q77 x Length output string in QOES3. 

o78 X Output string in OOE4-0O0EE. 

Q7% x 

080 C65% CS HEC FUSH B 

081 Cé654 DS PUSH D 

082 C655 ES PUSH H 

0B3 C6S56 CDBDCE .CALL :0&BD Get startaddr DECEBUF in HL 

084 C659 E7 RST 4 Copy MACC to reg A.B,C,D 
085 C65A 15 DATA :15 

086 CLSR CD6ACE CALL  :C66A Convert A,B to ABCII 

087 into DECRBUF 

088 C6SE 79 MOV A,C 
089 C6EF 42 MOV B,D 

090 Cb&&60 CDLACS CALL :CééA Idem for C,D 

091 C663 CDFICE CALL :Cé71 Get string length in OOE3 

092 Céstb EL FOF H 
09Z Céé&7 DI POF D 

094 Céb&68 C1 FOF B 

095 Cb669 C9 RET 

096 

097 ¥ Convert 2 hex digits: 

098 
099 Cb6LA CDLECS LC123 CALL  :Co6E Convert 1st digit 

100 Cé6D 78 MoV AGE Get 2Znd one 

101 C66E FS LC124 PUSH FSW 
102 Cé66F 1F RAR 

103 C&70 1F RAR 
104 C&71 1IF RAR 

105 C672 1F RAR Shift high nibble in low 

106 C&73 CD77C6 CALL :C&77 Convert it to ASCII 

107 C&76 F1 FOF FSW Restore both nibbles 

108 C&77 E&OF LC125 ANI : OF Low nibble only 

109 C&67% FEOA CPI 1 0A 

110 CA7E DABOCS Jc 1 Cé68BO If 0 < digit < 9 

111 C67E C6O7 ADI 107 Add 7 for A < digit < F 

112 €680 C6&30 LC126 ADI : 30 Convert to ASCII 

113 ce82 77 MoV M,A Inte DECBUF 

114 C68% 23 INX H Incr pointer 

115 CéB4 FE3IO CFI 130 

116 Cée86 CO RNZ Abort if digit <> © 

117 

118 X If 1st digit is zero: 

119 

120 £687 7D MoV AL Get lsbyte buffer pointer 

121 Cé688 FEES CPI tES ist digit in buffer? 

122 Cé68A CO RNZ Abort if not 

123 C68BE 2B DCX H Else: cancel non-sign. 0's 

124 C68C C9 RET
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126 

127 
128 
129 

130 
131 

132 
133 

134 
135 

136 
137 

138 
139 

130 

141 
142 

143 
144 
145 

146 
147 

148 

149 
150 

151 

152 

153 
154 

155 
156 

157 

158 
159 
160 

161 

162 
163 

164 

165 
166 

167 
168 
169 

170 

171 

172 
173 
174 

175 
176 
177 
178 
179 

180 

181 
182 

183 
184 

185 

186 
187 

Cé68D 
C690 

Cé691 

Ce92 
C694 

C696 

C698 

C&9R 

Ce9C 
C&%D 

C6A0 
C6AL 

Co6A4 
C6AS 

CéAb6 
Co6A7 

CéAB 
C6R? 

C6AA 

C6AB 

C6AC 
Cé6AD 

CoAE 
CoAF 

C&6EBO 

Cé6B1 
Cc6B2 
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21E400 

ce 

7D 
D&E4 

FEO1 

CEOOQ 

JI2EI00 

ce 

F0 
C331CS 

CS 
CDLIFDD 

C1 
ce 

FF 
FF 

% BGet startaddress output buffer: 

LC127 LXI H,100E4 Startaddr in HL 

RET 
* 

% CALCULATE LENGTH OF STRING IN OUTFUT BUFFER: 

X 

% Entry: L: lobyte of address last digit in buffer. 

¥ Exit: BCDEHL preserved. AF corrupted. 

X Length is stored in 0O0ES. 

* 
Lci128 MoV AL Get lobyte addr last digit 

sUI 1E4 Minus beginaddr 

CPI 101 
ACI : 00 Length min. 1 

STA 1 00ES Store length in DECEUF 

RET 

X 

0K KK KKK KK KOKOKOK K KKK HKOR KKK KOKKOK JOKOK KKKk K K X 

¥ RESTORE A, ADD °.° AFTER DIGIT STRING * 

KK KKK KR KK KR KK KK KK KK KK 0K KOKXOK X KK X K0k K X X 

X 
¥ Part of PRTY (C4B6). 

X 

LC129 SUR B Restore A 

JIMF :C531 Move string left 1 pos, 

insert .7 

* 

KK KOK KKK KK KR KORKOK KKK OKROK KKK K 3K K K0K KKK Ok Kk K 

¥ FRINT CHARACTER, INFUT A TEXT LINE ¥ 

KKK K KKK KK K KK KKOKOKOK KK KK KK 30K KK KK ¥R KKK K KK 

* 

Fart of Run INFUT® (OE3D&). * 
x* 

¥ Entry: Character in A. 
x Exit: EC preserved. 

* 
P INFLN FUSH E 

CALL :DD1F Print char; input textline 

POP <] 
RET 

x 

DATA :FF 
DATA :FF 

X 
FOK K KKK KKK KKK KKK KKKk KK 

¥ DATA FOR “RANDOM® X 
FOK KKK KKK KKK KKK XK KKK KK 

X 
RNDA DATA :00 Random number constant A 

DATA 100 

DATA :00 

DATA :3B 

* 

RNDE DATA 07 Random number constant E 

DATA 73 
DATA :59 
DATA 141 

X 

IROR DATA :01 OR mask (FPT (1)) 

DATA :80 
DATA :00
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188 C6EZ 00 DATA :00 

189 * 

192G KKK KK K K KK KK K KKK XOKK KKK KKK KOk X 

191 ¥ part of READ BLOCK (D340) X 
192 FOR KKK KKK KKK 0K K KKK KK KK KK KKK X X 

193 * 
194 ¥ Exit if no loading errors. 

195 * 

196 C&E4 ET MFT26 XTHL 

197 CéBS 37 sTC CY=1: no error 

198 Cé6&Es6 EL LBK3IO FOP H 

199 C6R7 DI FOF D 

200 Cé6r8 C1 POF E 

201 C6R9 C9 RET ' 
202 * 

203 KK KOKOK K KKK KK KK XK 

204 ¥ part of 2E8DE X = 

205 KKK KKK KA KEK KK 

206 * 

207 C6BA CDP1CE SFT02 CALL :CE?1 Go and set screen bits for 

208 mode 1 

209 C6RD CIEBEL JMP tE138 (2) Fop all, ret. 

210 * 

211 X 
212 X === = e mem 

213 X¥x BANE SWITCHING XXX 

Z14 X mm== 

215 * 

216 X 

217 0K KK KK HOK KKK KR K KKK K K OK K KKK X 

218 * MATH. RESTART (RST 4) X 

219 KK KK KOK 0K KKK KOKOK K KKK X KoKk 

220 X 

221 ¥ This, and the following routines, switch the 

222 ¥ paged banks of ROM. They are entered via 

223 ¥ RST »x3 DATA xx instructions. 

224 * 

225 C6C0 EL MARST FOF H 

226 CsLY1 F3 DI 

227 C6LC2 224300 SHLD :00473 Save HL 

C6LS FS PUSH FPSW 
CaCs EL FOF H 

C6L7 224100 SHLD :0041 Save FSW 

C6EEA 2640 MVI H,: 40 ROM bank 1 select bits 

2 C6CC IADAOO LDA : 00D4 Offset of start HW/SW vector 

3 ¥ 
4 ¥ ROM BANK SWITCHING: 

) * 

& ¥ This routine is generally used by all Restarts 

7 ¥ using ROM bank switching. 

238 * 

239 C6LF ES MRS10 XTHL 

240 CHDO 86 ADD M Add entry number 

241 CeD1 23 INX H 

742 6D E3 XTHL 

243 L6D3 6F MoV L.A Complete entry point address 

A4 CADE ZA4000 L.DA Q040 0ld bank select port status 

Tla8 C6D7 FS FUSH FSW Save it 
246 CHD8B ELIF ANT : 5F Keep other bits 

247 C&DA BS ORA H Add new select bits 

48 C6EDB Z24000 8TA : 0040 Update memory 

249 CHDE J206FD STA sFDO& Update port
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188 C6EZ 00 DATA :00 

189 * 

192G KKK KK K K KK KK K KKK XOKK KKK KKK KOk X 

191 ¥ part of READ BLOCK (D340) X 
192 FOR KKK KKK KKK 0K K KKK KK KK KK KKK X X 

193 * 
194 ¥ Exit if no loading errors. 

195 * 

196 C&E4 ET MFT26 XTHL 

197 CéBS 37 sTC CY=1: no error 

198 Cé6&Es6 EL LBK3IO FOP H 

199 C6R7 DI FOF D 

200 Cé6r8 C1 POF E 

201 C6R9 C9 RET ' 
202 * 

203 KK KOKOK K KKK KK KK XK 

204 ¥ part of 2E8DE X = 

205 KKK KKK KA KEK KK 

206 * 

207 C6BA CDP1CE SFT02 CALL :CE?1 Go and set screen bits for 

208 mode 1 

209 C6RD CIEBEL JMP tE138 (2) Fop all, ret. 

210 * 

211 X 
212 X === = e mem 

213 X¥x BANE SWITCHING XXX 

Z14 X mm== 

215 * 

216 X 

217 0K KK KK HOK KKK KR K KKK K K OK K KKK X 

218 * MATH. RESTART (RST 4) X 

219 KK KK KOK 0K KKK KOKOK K KKK X KoKk 

220 X 

221 ¥ This, and the following routines, switch the 

222 ¥ paged banks of ROM. They are entered via 

223 ¥ RST »x3 DATA xx instructions. 

224 * 

225 C6C0 EL MARST FOF H 

226 CsLY1 F3 DI 

227 C6LC2 224300 SHLD :00473 Save HL 

C6LS FS PUSH FPSW 
CaCs EL FOF H 

C6L7 224100 SHLD :0041 Save FSW 

C6EEA 2640 MVI H,: 40 ROM bank 1 select bits 

2 C6CC IADAOO LDA : 00D4 Offset of start HW/SW vector 

3 ¥ 
4 ¥ ROM BANK SWITCHING: 

) * 

& ¥ This routine is generally used by all Restarts 

7 ¥ using ROM bank switching. 

238 * 

239 C6LF ES MRS10 XTHL 

240 CHDO 86 ADD M Add entry number 

241 CeD1 23 INX H 

742 6D E3 XTHL 

243 L6D3 6F MoV L.A Complete entry point address 

A4 CADE ZA4000 L.DA Q040 0ld bank select port status 

Tla8 C6D7 FS FUSH FSW Save it 
246 CHD8B ELIF ANT : 5F Keep other bits 

247 C&DA BS ORA H Add new select bits 

48 C6EDB Z24000 8TA : 0040 Update memory 

249 CHDE J206FD STA sFDO& Update port
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250 C&6E1 26E0 MVI H,:EQ 

251 C6E3 CDF2C6 CALL :Cé&F2 Restore HL, PSW3 switch bank 

252 
253 X Return from switched bank: 

254 
255 CéEb E3 XTHL Return to old bank 

256 CHE7 FS PUSH PSW 

257 C4EB 7C MOV AyH Get old bank 

258 C6E? 324000 sTA 1 0040 Reinstate memory 

259 CLEC 3I206FD 8TA 1FDO6 Re—-instate port 

260 C6EF F1 FOF FSW 

261 C&FO EN FOF H 

262 C6F1 C9 RET Return to caller 

263 x 

264 X SWITCH TO ROM BANK: 

265 * 

266 ¥ HL and FSW are restored. On exit, the 

267 % program switches to the selected ROM bank. 

268 * After return from this bank, the program 

269 ¥ continues on C&E6. 

270 x 

271 C6F2 ES MRDCL FUSH H 

272 C&6F3 2A4100 LLHLD :0041 

273 Cé6F6 ES FUSH H 

274 C&6F7 F1 FOF FSW Restore A,F 

275 C6F8 2A4300 LHLD :0043F Restore H,L 

276 C&FR FEB EI 

277 C6FC C9 RET Switch to selected bank 

278 X 

279 FOKK KKK K KKK R KKK KKK KK KKK K XK 

280 ¥ SCREEN RESTART (RST 5) X 

281 KKK HOK KK KK KK KK KKK K KK KKK KKK 

282 ¥ 

283 % From SRS10 also used by RST 1. 

284 X 

285 C6FD E1 SCRST POF H 

286 C6FE F3 DI 

287 C6FF 224300 SHLD :0043 Bave HL 

288 C702 FS FUSH PSW 

289 C703 3EBO MVI A, 380 ROM bank 2 select bits 

290 C705 E1 SRS10 FOF H 

291 C706 224100 SHLD :0041 Save FSW 

292 C709 67 MOV H.A 

293 C70A AF XRA A 

294 C70B C3CFC6 JMP 1 C6CF Switch to new bank 

299 * 

296 FOKKKK KKK KR KKK KRR KKK X K 

297 ¥ UTILITY/ENCODE (RST 1) % 

298 FOK KK KKK KKK K KKK 30K KOKKOKK KKK K 

299 * 
300 C70E E1 UTRST POFP H 

301 C70F F3 DI 

302 C710 224300 SHLD :0043 Save HL 

303 C713 FS FUSH PSW 

304 C714 3ECO MVI A, :CO ROM bank 3 select bits 

305 C716 C308C7 JMF :C708 Switch to ROM bank 3 

306 * 
307 X 

308 * 
Z09 *x% BASIC HANDLER *xX 
310 * ====s=s===== 

311 *
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312 
313 

314 
315 

F1é 
317 
318 
319 

320 
321 
322 
323 
324 

325 
I26 
327 

328 

329 
330 

331 
332 
333 
334 
335 

336 
337 

338 
339 

340 

341 
342 

343 
345 

345 
346 

347 

348 
349 

350 

351 

352 
383 
354 

358 

356 

387 

358 
359 

360 
Ja1 
362 

363 
364 

365 
366 
367 

68 
369 

370 

371 
372 
373 

C719 

C71C 
C71E 

C721 
C724 

C727 
C72A 
c72D 
C72E 
C731 
C732 

C733 

C73& 
c7= 

C73C 
C73F 
C740 

C743 

C744 

c745 
c746 

C74% 

C74C 

C74E 

C751 

C754 

C756 
C759 

C75C 

C75D 
C75F 
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Z100F9 

IEIQ 
JI24000 
3206FD 

CDFED8 
210000 

11F2C7 

21E0ODD 
CDOZICO 

CDFERC7 

2B 
11E0C7 

EF 

0o 

AF 

CD8DEE 

J23501 

JIECO 

I2FSFF 

CDFFDA 

ABCT 

2AAT02 
117809 

19 

J65F 

11DOFF 

BASIC entry point. Entry via hardware reset by 

means of a bootstrap on the addresslines to C000. 

This section is responsible for all “once only” 

initialisation of the hardware and the software 

It initialises pointers to all RAM 

X 

EXXKRRKKK 

¥ RESET * 
EXOKRKK KKK 

* 
x 

X 

* 

* 
X 

¥ environment. 
* 

¥ software modules. 

X 
INIT 
RESET LXI SF, :FR00 

MVI  A,:30 
STA : 0040 

STA 1FDO6 

CALL :D8BFE 

LXI  H, 10000 
SHLD :02AZ 
XRA A 
8TA 30293 
NOP 
NOP 

¥ Init. math.package: 

LXI 

LXI 
CALL 

D,:1C7F2 
H, : DDEO 
10003 

¥ Init. screen RAM: 

cAaLL 
DCX 

LXI 
RST 

DATA 

¥ Init. I1/0: 

XRA 

CALL 

STA 

MVI 

STA 

1C7FR 
H 
D, :C7EQ 

¥ Init. screen: 

CALL 

DEL 

LHLD 
LXI 

DAD 

MVI 
LXxI 

: DAFF 
:C7A8 
1 02A5 
D,:097B 
D 

M, :SF 

D, :FFDO 

areas required, the interrupt system and the 

Init. stackpointer 

) cassette motors offi 

) paddle enable offy 

) select ROM bank O 
Init. interrupt system 

Set for no Rasic 

RNDLY=0 

Addr table error vectors 
Addr routine get char/line 
Fackage initialisation 

Check available RAM space 

Highest RAM address 
Addr screen default data 

Init. screen RAM 

(0) Init. 1/0 switching 
(input keyb: output screen 

+ RS232) 
Input from keyboard for 

encoding 

Init. TICC baud rate 

Frint “DAlI PERSONAL 

COMFUTER” 
Get bottom screen RAM 

Get line mode byte of line 

with *DAI pC’ 
Set for medium resolution
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374 

375 

376 
377 
378 
379 
380 

81 
382 
383 

384 
385 
386 

387 

388 
389 
390 
391 

392 
393 
394 

395 
396 
397 

398 
399 
400 
401 

402 
403 
404 
405 
406 

407 
408 
409 
410 

411 
412 

413 

414 
415 
416 
417 

418 
419 

420 

421 
422 
423 

424 

425 
426 
427 

428 

429 
430 

431 
432 
433 
434 
43S 

C762 

C763 
C766 
C768 
C76E 
C76C 

C76F 

C772 

C77S 
c778 
C77r 
C77D 
c780 
c783 

c786 
c7a9 
Cc78B 
C78E 
C791 
Cc794 

c797 

c798 
C799 

C79A 
C798 
C79E 

C79F 

C7A0 

C7AZ 
C7AS 

C7A8 
C7A%9 

C7AA 
C7AEB 
C7AC 

C7AD 
C7AE 

C7AF 

C7BO 
C7B1 

C7R2 
C7B3 

C7B4 
C7BS 

C7Bé& 
C7R7 
C7E8 

C7B9 
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19 

CDF9CE 

160F 
CDCFCE 
15 
C268C7 

CD2DD7 

210001 

229D02 
CDBSDE 
3E10 
323D01 
21CSE8 
CD&0ODS 

CDO1D1 

3IEQQ 

328F02 
117502 
218F02 

CD7CDE 

FE 
CF 
15 
Qo 
21EEC7 

EF 

06 

CDE4CE 

D3C7 
c3i8ce 

HD1Q 

DAD 

CALL 
MVI 

CALL 
DCR 

JNZ 

D 

1 CEF9 
D, :OF 
: CECF 
D 
1C768 

% Prepare BASIC: 

¥ INITIALISATION SCREEN 
X 

MSGHDR 

CAaLL 

LXI 
SHLD 

CALL 
MVI 

STA 
LXI 
CALL 

CALL 
MVI 
STA 
LXI 
LXxI 

CALL 

EI 
RST 
DATA 
NOF 
LX1 
RST 

DATA 

from 

CALL 

DEL 
JMP 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 

:D72D 

H,: 0100 

: 029D 
1 DEBS 
A,210 

1 013D 

H, tEBCS 
1 D560 

: D101 
A, 100 

: 028F 

D, : 0275 
H, : 028F 
:DE7C 

1 
115 

H,:C7EE 

S 
106 

utility: 

: CEE4 
:C7D3 

:Ce18 

Rev.1 

Create new line mode byte 

for line with “COMPUTER” 
Place °COMPUTER’ on new line 
Nr of blanking lines 

Blank next 15 lines 

Next line 

Init. Soundgen/DCEbus/ 
transfer cassette data/ 
set start HEAFP/get evt. 

DCE-inputs 

HEAF size default value 
Run *NEW” 

Select cassette port 1 

(3) Ptr. to ASCII table 
Init keyboard pointers 

Init string handler 

Default number type FFT 

Begin IMPTAE c 

End IMPTAE 
Init. implicit type table 
with O (= FPT) 

Wait for input keyboard 

or RS232 

Ftr. to mode O colours 
Set text colours 

Select ROM bank O and print 

"BASIC V1.07 
Into BASIC monitor 

DATA: 

Frigged screen header 

~ 
D
O
 

r
T
Z
o
w
a
o
a
m
T
o
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436 

437 

438 
439 
440 
441 
342 
447 

344 
445 

446 

447 
448 

449 

450 

451 

452 
453 

454 
455 

456 

457 
458 
459 
460 
461 
462 
4463 
464 
465 

466 

467 

468 
469 

470 

471 

472 

473 

474 

475 

476 
477 

478 

479 

480 

481 

482 
483 
484 
4895 

486 

487 

488 

489 

420 

491 

492 
49> 

494 
495 

496 

497 

C7BA 
C7BB 
C7BC 
C7BD 

C7BE 
C7BF 
c7co 

c7C1 
c7cz 

C7C3 
c7C4 
C7CS 
C7Cé6 
c7Cc7 

c7ce 
c7ce 

C7CA 
C7CB 
c7ce 
C7CD 
C7CE 

C7CF 
C700 
C7D1 
Cc7D2 

C7D% 
C7D4 
C7D% 
C7D& 
Cc7D7 
c7p8 
C7D9 
C7DA 

C7DR 
c7DC 
C7DD 

C7DE 
C7DF 

C7EQ 
C7E1 

C7E2 
C7E3 
C7E4 

C7ES 

C7E6 
C7E7 

C7e8 
C7E9 

C7EA 

EZEC 

C7EE 
C7€EF 

C7FO 
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4C 
20 
20 

20 
20 

20 

20 

20 
20 
20 

20 
20 

20 
20 
20 

43 

4F 
4D 
S0 
o5 
54 
45 
52 
oD 
00 

31 

30 

oD 

MSGIN 

* 
* SCREEN INITIALISATION 
* 
SIFAR 

* 

STCOL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 

DBL 

DEL 

DATA 
DATA 

DATA 

:4C L 

I
M
-
S
C
T
U
T
X
O
O
 

O
~
u
>
r
m
 

FARAMETERS: 

Default cursor type 

Default cursor ASCII value 

Colours COLORT 
during Reset 

S
 

) 

) Default colours 

) COLORG 
) 

Addr. memory management 

routine 
Addr. emergency stop routine 

) 

) Default colours 

) COLORT
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498 C7F1 
499 
500 
S01 
502 C7F2 
503 C7F4 
504 
505 C7F6 
506 C7F8 
507 

508 
509 C7FA 

510 
511 
512 
513 C7FE 

FOKKOKKOKKKKK KOO K K K KKK OKOK KRR KKK 
TABLEKX 

DAI FIRMWARE C614-C7FA V1.0 Rev.l 

o8 

1FDA 
15DA 

FAC7 

24DA 

ce 

¥ SYMEBOL 
KOO KKK KKK X R KKK KK KX KK 

HBC C653 
INIT C71%9 
LC121 C&634 
LC125 C677 
LC129 Cé9C 
MFT26 C6B4 

MSGIN C7D3 
RNDA CéA8 
SPTO2Z C6BA 

HCE 
IROR 
LC122 
LC126 
MARST 
MRDCL 
FINPLN 
RNDE 
SRS10 

Cé14 
C6RO 
Cé41 
cé6BO 
ceco 
C6F2 
Cé6n0 
C&AC 
C70S 

DATA 108 ) 

ERROR ROUTINE VECTORS: 

DBL 
DBL 

DBL 
DEL 

RET 

END 

HD1O 
LBK3O 
LC123 
LC127 

MERET 
MRS10 

RESET 
SCRST 
s§TCOL 

tDALF 
1DALS 

tC7FA 

1DAZ4 

c768 
CéBé 
Cé66A 

Cé8D 
C7FA 
C6CF 
C719 
C&FD 
C7EE 

Addr. 
Addr. 
error 
Addr. 
Addr. 

Overflow error routine 
Number out of range 

routine 

Return 
Error routine Division 

by zero 

Retur 

14 
Lc120 
LC124 

LCi1z8 
MEVEC 
MSGHDR 

RINIT 
SIFAR 
UTRST 

n 

C&63D 
Cé61B 
C&6E 

Cé621 
C7F2 
Cc7A8 

C7A0 
C7E0 
C70E
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002 
003 

004 

Q0% 
006 

007 

008 
009 

010 
o11 

012 

013 

014 C7FE 

015 C7FE 
016 €801 
@17 €802 

018 CBO3 

019 CB804 

020 CBOS 

021 CBO6 
022 CBO7 
023 CBO8 

0Z4 C8OE 
025 

026 
027 

csoC 
CBOF 
c812 

cB14 

C815 

ceis 
CB1B 
C81E 
C81F 

cB20 

c823 
CB2é 
ce27 
c82A 
€820 
ce830 
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110010 
210000 

CAo1C8 
c? 

FJ100F9 
CDE4CE 

BBDER 

AF 

323501 

2100F9 
222701 

Fa 
AF 
T22601 

2A2701 
F9 

210000 
220001 
220401 
221301 

ORG 1C7FB 
x 

X 
X 
KKK KK KO0 KORR K KOKKOR R KOROOKOKK KKK KKK K 

* CHECK FOR HIGHEST RAM ADDRESS X 

K KO0K K KO0 KRKOROROOCR KRR KR KKK RKRRX 

* 

¥ Entry: No conditions. 
¥ Exit: HL points after RAM. 

* BC preserved, ADEF corrupted. 

X 
MEMCHK  LXI D,:1000 

LXI H, 1 0000 Start at 0000 

MCK10 DAD D Incr. with #1000 

MOV A.M Get what is in memory 

CMA Take its complement 

MOV M.A and store it back 

CMF M Then compare 

CMA 

MoV My A Restore original value 

Jz 10801 Next block if still RAM 

RET 

X 
KIOOKOKKKOKK KK RKX K KRR KKK X 

x START FROM SCRATCH ¥ 

(3322333223333 3 23200 

X 

¥ Entry to Basic monitor. 

* 

¥ If out of a Hard BREAK: 

RSTART LXI 6P, :F900 Reset stackpointer 

CALL :CEE4 Select ROM bank O, 

DEL : DEE8B print 7 Xxxx BREAK’ 

¥ Re-enter BRasic after run-time error, 

¥ except on input: 

START XRA A 

8TA 10135 Input from keyb/DINC 

X Entry on reset, after encoding program line, 

X after END: 

ST10 LXI H,1F900 
SHLD :0127 Reset current base stack 

SFHL Reset stackpointer 

XRA A 

STA 10126 No suspended program 

¥ Restart interpreteri entry after end of program, 

x after direct command, after soft BREAK, after 

% direct command error, after STOF: 

8T20 LHLD :0127 Get saved stackpointer 

SPHL Set it to saved value 

LXI  H,:0000 
SHLD :0100 Reset current line nr. 

SHLD :0104 No running loops 

SHLD 0113 No active subroutine call
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064 CB833 7C Moy AyH 

0465 CB834 322201 8STA 10122 

066 CBI7 00 NOP 

047 CB38 00 NOP 

068 CB39 00 NOP 

069 CB3A 211701 LXI H,:10117 

070 ©83D 77 Mov M, A 

071 CB3E 23 INX H 

Q72 CB83F 77 mov M,A 

073 CB40 CDB8BDY CALL 1D988 

074 €843 CDDBDY CALL :D9DB 

075 CB4& JAISO1 sT23 LDA 10135 

076 CB49 FEO2 CPI 102 

Q77 C84B CC79D8 cz 1D879 

078 CB4E D267C8 JNC 1CB&7 

Q079 CBS51 3IE2A MVI Ay :2A 

080 CB853 CD1ADD CALL :DD1A 

081 

082 
083 
084 

085 

086 C856 DA4LEB Jc 1CB46 

087 €859 CDD2DD CALL :DDD2 

[el=1-] 
089 C8SC FEOD CFrI 1 0D 

090 CBSE CA46CB JzZ :CB46 

091 C861 CDODDE CALL :DEOD 

092 CB&4 D26DCB JNC :CB6D 

093 

094 

095 

096 C867 CD1IBCY ST24 CALL :C918 

a97 

098 C86A CI18CB JMF 1C818 

099 

100 

101 ¥ Encode direct command 

102 

103 CB6D 1680 8T25 MVI D,:80 

104 C8&F ES PUSH H 

105 CB70 213F01 LXI 1 013F 

106 C873 ES FUSH H 
107 €874 CF RST 1 
108 €875 00 DATA 100 
109 CB76 34600 MVI M, 100 
110 €878 CDSEDD CALL :DDSE 

111 C87B C1 POF B 
112 C87C E1 FOF H 
113 CB87D 36FF MVI M, :FF 

114 
115 ¥ Run a Basic line: 

116 
117 CB7F 0A ST30 LDAX B 

118 
119 
120 CB8BO 03 ST3S INX B 

121 C881 B7 ADD A 
122 C882 D2ESC8 JNC 3CBES 

123 CB885 6&F MoV L,A 
124 C886 26CF MVI H,:CF 

125 CB88 7E MoV AM 

Rev.1 

No encoding of stored line 

No running of inputs 

No running of program 
Enable keyboard interrupt 

Enable clock interrupt 

Bet input direction 

EFSW=2: input from editbuf 

EFSWI=21 sncode ENCers TexTLive 
IF BO/TRYF MOT 

empery 

Print %", scan keyboard (E444TV™ 
and display characters CANAmIC 
until Break or car.ret gi“7 
(If no input is given, 2l 
the DAI remains here in a 
endless loop). 

I¥ BREAK: new inputs 

Get char from line, 
TAB and space 

neglect 

1f car.ret: new inputs 

Check if char is number 
I1f no leading nri: encode cmd 

¥ Encode program line (if 1st char is number): 

Encode program line, update 

program 
Get next input linej kill 

any suspended program 

(if 1st char is no number): 

Mask for direct command 
Pointer to RUNF 
Addr EBUF 
Save it on stack 

Encode immediate cmd line 

Dummy end of program 

Print car.ret 

Get EBUF pntr 

Pntr to RUNF 
Set flag running programs 

Get 1ist byte from EBUF: 

< #80: length, 
>= #80: Token. 

Calc offset from CFOO 

Jump if length byte 

Get table address in HL 

) Get addr Basic routine
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- 126 

12 

128 
129 
130 

131 
132 
133 

134 

135 

136 
137 
138 

139 

140 

141 
142 
143 

144 

145 
146 

147 
148 
149 
150 

151 
152 

153 
154 
158 

156 
157 

158 

159 

160 
161 
162 

163 
164 

165 

166 
167 

168 
169 

170 
171 

172 
173 

174 

175 
176 

177 

178 
179 

180 

181 

182 

183 
184 

185 
186 
187 

case 

C88A 

case 

casc 

CasF 

ceez 
c893 
ce%4 

cee7 

C89A 
caoe 

C8%E 
Ca9F 

C8A0 
cent 

C8A3 
CBAL 

C8A% 

CBAA 

C8AC 

CBAF 
C8B2 

CBES 

CBEB 
C8RY9 

CBEA 

caBsD 

c8co 
C8C3 
cacs 

cacs 

Cece 
C8CcE 
C8CF 

c8Dno 

c8Dn1 
c8D4 

123 0k 
cens 

DAI FIRMWARE C7FB-CA00 V1.0 Rev.l 

23 

b6 

6F 
CDAYC8 

DAAACS 

&0 
69 
220201 

3ACA02 

I2C402 
c3cocs 

E? 

FEOZ 

cacocs 

D2E8C8 
EAL1BC8 
C308CY 

&0 
69 

220201 

C3cses 

CDFFDA 
CSDB 

CD7SDA 

CAZ3C8 

21EERFF 
39 
44 
4D 
222701 
F9 

110001 
211501 

INX H 
MoV H 

MOV L, 

CcALL @ 

¥ Commands return here: 

ENDCOM JC 1CBAA 

¥ If suspended: 

MOV H.E 
MOV L,C 
SHLD 10102 
LDA  :02C4 
OrRA A 
az 1CB7F 
NOP 
NOP 
NOP 
MYI A, :FF 
STA  :02C4 
JMP  :C8CO 

¥ Run a BABIC line: 

) from table in HL 

) 

) 
Perform this routine 

Jump if special action 

Remember start next cmd 

BREAK flag set? 

Run Basic line if not 

Set BREAK flag "serviced”’ 

Handle break 

DCALL FCHL Addr Basic routine in FC 

¥ If special end of action: 

ST40 CFI 102 
Jz 1 CBCO If soft break (2) 

JNC : C8E8 If STOF (3) 

JPE :CB1B 1f can’t continu (1) 

JIMP 1Ce08 I+ after LOAD (0) 

¥ If "STOF’: 

ST4S MOV H.B 
MOV L,C . 
SHLD 10102 Remember where next cmd 

JMF :1CBCS Print IN LINE .." and 

handle a break 

% If suspended (soft Break handling): 

STS0 CALL :DAFF Frint car.rety “BREAK™. 

DEL :DBCS 

8TSS CALL :DA7S Print "IN LINE .....~7 

or car.ret 

Jz :C823 Jump if immediate cmd 

¥ Only if ‘break”™ in program: 

LXI H, :FFEB Frame length 

DAD SP New stack level 
MOV B,H 
MOV  C,L 
SHLD :0127 Set new base stack 
SPHL Set stackpointer 

LXI D,:0100 ) Boundaries frame 

LxI »3011S )
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188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 

CB8DB 

CBDE 
CBE1 

CBE2 

CBES 

CBEB 
CBEY? 
CBEA 
CBED 
C8FO 
CBF1 
C8F2 

C8FS 
CBFé 
C8F7 

CBFA 
C8FB 

CB8FC 
C8FD 
Cf00 
C901 

ce02 

C05 

cso8 
CROR 

ceoC 

Ce0D 
C?10 
C?13 
C?15 

co18 
C91B 

c91C 
C?1D 

C920 

C922 

Co25 
co28 

DAI FIRMWARE C7FB-CA00 V1.0 Rev.l 

CD4FDE 

212601 
34 

C323C8 

CA23C8e 

ES 
Cs 

CDA4CE 

oz 

DACECB 
C37FCB 

2A0001 

CA7FC8 
3100F9 

IEB7 
casocs 

213F01 
CF 

o3 
CDD2DD 

FEOD 

CCA2C9 

CA3BC? 

DS 

CALL 31DE4F Save program status 
(FRAME) on stack. 

LXI H, 10126 
INR M Set flag existence saved 

program 
JMP 1CB23 Run again 

¥ Length byte or end flags 

8T&0 Jz 1C823 If end immediate cmd 
line or end program 

MOV  H.B 
MOV  L,C 
SHLD 30100 Store start current line 

LHLD :0115 Get trace + step flag 
MOV  A,H 
ORA L 
Jz :C900 If no step/trace flag 

¥ If step/trace flag set: 

PUSH H 
PUSH R 

CALL :CEA4 List current line 

FOP B 
FOF PSW Get step flag 

ORA A If set: 
CNZ :D&DA Wait for spacebar pressed 

ST&S INX B 
INX B Pnts after linenr 

Jc :CBCB 1 Break 
JIMF 1 CB7F Run next BASIC line 

¥ Special action after LOAD: 

8ST70 LHLD :0100 Get start current line 

MOV A.H 
ORA L Direct cmd? 
Jz :CB7F Then run Basic line 
LXI SP,:F900 Else: reset stackpointer 
MVI A,:87 Simulate Token *RUN? 

JMP 1C880 Pretend RUN cmd 
X 

* FROGRAM INPUT: 

X* 

¥ Encodes a program line and updates the stored 

X program. 

x 

¥ Entrys C: Input count / offset. 
¥ Exit: Ci Offset after line. 
X AFBDEHL preserved. 

X 
PROGI LXI H, s O13F Addr buf for encoded cmds 

RST 1 Get linenr 
DATA 103 
CALL :DDD2 Get char from linej 

neglect TAB + space 

CPI 10D Car.ret ? 
o4 1C9A2 Delete old version if 

only linenr given 
JZ 1 C93R Jump if linenr only 

PUSH D Remember linenr
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250 
251 

252 
253 
254 

255 

256 

257 

258 
259 
260 

261 
262 

263 
264 
265 

266 

267 
268 

269 

270 
271 

272 
273 

274 

275 

276 
277 

278 

279 

280 

281 
282 

283 
284 

285 
286 
287 

288 
289 

2790 

291 

292 
293 

294 

295 
296 

297 
298 

299 

300 

301 

302 

303 
304 
305 C9 
306 
307 

Io8 
309 

310 

311 

€929 
Co2E 
C92E 
C92F 
C931 
C934 
C935 
Co38 
C93EB 

C93C 
C93D 
C93E 
CoIF 
C942 
C943 
C946 
C?47 
C948 
C94A 
C?4D 

CR4E 
C94F 
C950 
C9351 
ce52 
C95S 
C956 

C957 
C9SA 
C9SE 
cesc 
C95D 
C9SE 

SF 
C?60 
CI62 
C63 
C?64 
C6S 
Co6és 

DAI FIRMWARE C7FB-CA00 V1.0 Rev.1 

1640 
CDZCC? 

221D01 
E1 
ES 
3EO1 
322201 

322201 
D1 
ce 

Exit: 

LINA 

ELA10 

X 

MVI 
caLL 
MOV 
su1 
sTA 
POP 

CALL 
CALL 
RET 

D,:40 Mask for “stored cmd” 

1C93C Encode a line 
A,L 
13F Length string in A 

1 013E Length in EBUF 

D Get linenr 
1 C9A2 Delete old line 
1C9EBD Insert new line 

ENCODE A LINE: 

DE restored. 
HL points to 1st free byte in ERUF. 

C points after car.ret in input. 

A=0 

PUSH 
FUSH 
PUSH 
LXT 
DAD 
SHLD 
POP 

FUSH 
MVI 
8TA 
RST 

DATA 
FOF 
FOF 
XRA 
sTA 
FOP 
RET 

. F cor 

D 
B 
H 

rupted. 

H, : 0000 
SF 

: 011D 
H 

H 
A,:01 
10122 
o 

300 

D 

D 

A 

10122 

D 

Stackpointer in HL 

Save stackpointer 

Set encoding a stored line 

Encode inputs 

) Cancel Fush B,H 
) 

No encoding stored line 

KKK KKK XK 0K K K KKK KK 0K K KK K K KKK KKK K 30K KK X 
¥ ERROR WHILE ENCODING A STORED LINE X 
KKK HOK KKK KK KK KK 0K 30K KK 30K X K KKK KKKk K KK K 

* 
¥ Restores stackpointer, adds *X¥X%° to begin of 

* line, adds 2 to place of error. Line is entered 

* into the encoded inputbuffer (EBUF). 

X 

*x Entry: 

* 
X 

X 
* 
El LARS 

ELAZO 

Br Errorco 
C: Place o 
On stack: 

LHLD :011D 

SPHL 

FOF H 
MOV  A,B 
MOV  D,C 
FOF B 

MOV B,A 
MVI My3B1 
INX H 
PUSH H 

INX H 
MOV A,C 
CMP D 

de. 

f error. 
BC points to input. 
HL points to EBUF. 

BGet ERSSP 
Restore stackpointer 
Get buffer pointer 

Errorcode in A 

Place of error in D 
Get input pointer 

Token for “¥%%x° in EBUF 

Save buf pointer 

) Flace of error 
) reached 7
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312 
313 
314 

315 
316 
317 

318 
319 
320 

321 
322 
323 
324 

325 
326 
327 

328 
329 

330 
331 
332 
333 
334 

335 
336 
337 
338 
339 

340 
341 
342 
343 
44 

345 
346 

347 

348 
349 
350 
351 

352 
353 

354 
355 
356 
357 

358 
359 

360 
361 
362 
363 
364 

365 

366 
367 

368 
369 

370 
371 

372 
373 

C967 

C969 

C96C 
CI6F 
C970 

C972 

C975 
c978 
C979 
C97A 
C97B 
c97C 
C97D 

C97F 
co80 
co81 
co82 
Co83 

co84 

c98% 
Co86 
co989 
c98C 
c98D 
C98E 

C971 
co92 

C95 
C996 

Ca97 
C999 

ce9C 
C99D 
C99E 
C99F 

C9A0 
C9A1 

DAI FIRMWARE C7FB-CAQ0O0 V1.0 

JIE3IF 
CC95C9 

CDEODD 

oC 
FEOD 

C495Ce 

C265C9 

CDABEC 

ci 
ES 
CDSODA 

FS 
7D 

FEEC 
CAROCY 

F1 
77 
23 
ce 

£l 
co? 

M 
% 

% 
2 

3%
 

% 
3%
 

% 
% 

% 
% 

cALL 
FOP 
IMP 

A, 1 3F 

1C995 
1 DDEQ 

c 
10D 
1C995 

1C965 
AL 

D
O
W
T
W
O
m
W
I
D
D
M
O
 

Rev.1 

Then insert "7?° 

Get char. from line 
Update inputpointer 

Line done ? 
Insert char in EBUF if not 
Next char if not ready 

Lobyte EBUF pntr in A 

Addr after °Xxxx’ 

Store length in EBUF 

0 after string 

Save errormessage pntr 
) EBUF pntr in BC 

) 

Pnts to begin EBUF 

Print car.ret 
(0) List current line 

Get errormessage pntr 

Print errormessage 

Store O in ERSFL, Fop D, 

and ret. 

INSERT CHARACTER IN ENCODED INPUT BUFFER: 

A character is inserted in the EBUF only if 

there is space available. 

Entry: 

Exit: 

LAIN 

HL: 

Az 
HL updated. 

FUSH 
MOV 
CFI 

Jz 

POF 
MoV 

INX 
RET 

1st free location in EBUF. 

Character to be inserted. 

FSW 
AL 
tBC 

1 CoA0 
PSW 

M.A 
H 

¥ If EBUF full: 

EAILO 

X 

POF 
RET 

2¢=1] 

AFECDE preserved. 

Get lobyte of EBUF pntr 
Buffer full ? 

Then abort 

Char into EBUF 
Update pntr 

No action 

FK KKK KKK KK KR ¥OK 3K XK KRR KKK KKK KK 

¥ DELETE OLD VERSION OF A LINE X 
FRERERRIKKKRKKKKERKKKKRRKRKR KKK K 

b 3 

¥ A textline is deleted by moving the rest of the 

* textbuffer and the symboltable "downwards’. 
X 
* 
L3 
* 

Entry: 

Exit: 
DE: requested linenumber. 

DE points to linenr after deleted line. 

AFECHL preserved.
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374 X 

375 C9RZ FS LDEL PUSH FSW 
376 C9A3 CS FUSH B 
377 C9A4 ES PUSH H 

378 C9AS ER XCHG Linenr in HL 

379 C9A6 CDF6CA CALL :CAFé Addr line in textbuf in HL 

380 CYA9 D2ZEBCT JNC :C9B8 Abort if not found 

IB1 C9AC 7E MoV AM Get line length 

382 C9AD 2F CMA 
3B3 C9AE SF MOV E,A Compl. value in E 

384 C9AF 16FF MVI D,sFF 

385 C9B1 CD3IFDE CALL :DE39 HL=HL-line length 

386 C9BR4 EB XCHG 
387 C9BS CDDIC?® CALL :C9D1 Move program buffers 

388 C9B8 EF LDL1O XCHG 
389 CIE9 E1l FOF H 
390 C9BA C1 FOF B 
391 C9BEB F1 FOP FSUW 
392 C9BC C9 RET 
93 * 

394 KKK oK KOk Ok K K KOk KKK K X XK 

395 % INSERT A NEW LINE X 
396 FOROKOK KKK K KKK KKK KOR KXk 
397 X 
398 ¥ Inserts a encoded line in the textbuffer. 

399 ¥ Required space for the textline is made by 

400 X shifting the rest of the textbuffer and the 

401 ¥ symboltable “upwards’. 

402 * 
403 *¥ Entry: DE: Destination address in textbuffer. 

404 * HL: Points after string in EBUF. 
405 * A: Length string in EBUF. 

406 x 
407 C9BD CS LINS PUSH E 
408 C9BE ES FUSH H 
409 C9BF &F MOV L.A 

410 C9CO 2600 MVI H,: 00 String length in HL 

411 C9C2 23 INX H Required space in HEAF 

412 C9C3 DS FUSH D 
413 C9C4 CDD1CY? CALL :C9D1 Move program buffers 

414 C9C7 C1 FOF B 
415 C9C8 E1 POP H 
416 C9CY 113E01 LXI D,:013E Startaddr. EBUF 

C9CC CD4FDE CALL  :DEA4F Transfer data from EBUF 

into textbuffer 

C9CF C1 FOF B 

CTDO C9 RET 
X 

30K K KOK KOOk K K 3K 50Kk 0K KKK K K K K 
* MOVE PROGRAM BUFFERS X 
KK KK KKK KK KR OK OK K KOk X0k 

Moves a part (or the whole) textbuffer and the 

whole symboltable up or down. 
The startaddress of the textbuffer and the end 
of the symboltable are set depending on the 
heap size. The heap pointers are updated. 

Entry: DE: Address from where to update. 

HL: Length of area to be inserted/deleted. 

Entry if running “NEW’ only: 

BC: O. W
 

e 
W 

W 
W 

H 
M 

W 
W 
¥



PAGE 

436 
437 
438 
439 
440 
441 
442 
443 
444 
445 

446 
447 
448 

449 
450 
451 
452 

453 
454 

455 
456 
457 

458 

459 
460 

461 
462 

463 
464 
465 

466 
467 
468 
469 

470 

471 
472 
473 

474 
475 
476 
477 
478 
479 

FRKKKOKKK KKK R KR KRKKK KKK RKKK 

¥ SYMEOL 
KEKKKKKKXXKIRRKKKKRKR KRR KKK 

o8 

C9D1 
C9D2 
C9D3 
Cc9D4 

C9DS 
C9D& 

C9D? 
C9DA 
C9DE 
ceDC 

C9DD 
C9EOQ 
C9E3 
C?E4 
CoE7 

CEA 
C9ER 

C9EC 
C9EF 
C9FO 

CIF3 
C9F4 
C9FS 
CoF6 
C9F7 
C9FB 
C9F9 
C9FA 

C9FD 
CY9FE 
C9FF 
CAOO 

CAO1 

DAI FIRMWARE C7FB-CAO0 V1.0 Rev.1 

ES 

CD4FDE 

E1l 
D1 
Ci 
ce 

DCALL C8A% 
ELAIN C995 

LDEL C9AZ2 
MEMCHK C7FEB 
PROBM C9D1 

8T23 c846 
ST35 c8s0 
STSS Cc8cs 
START CB814 

TABLEH«X 

EAILO 
ELARS 
LDL1O 

FGI20 
RSTART 

5724 
ST40 
ST&O 

W 
W
 

W 
M 

N 

P 

[ 

* 
% 

% 

Exits 

ROGM 

RGM1 

Cc?a0 
C957 
C9E8 

C93E 

[o1=1e]0) 
c867 
CBAA 

CBES 

DEs 

At entry, 
symtab are as if HEAPsize is zero. 
AFBCDE preserved. 

HL: 

PUSH 
PUSH 
MOV 
MoV 

XCHG 

LHLD 
PUSH 
PUSH 

END 

ELAL1O 

ELINA 
LINS 

PRGM1 
8T10 

8725 
ST45 
8765 

C9S1 
C?3C 

CPEBD 

C9F3 
£s1g 

€Bé&D 
C8E8 
C00 

startaddress Heap. 
HL: Size Heap. 

the pointers for textbuf and 

New startaddress. 

) Addr from where to 
) update in BC 
Length area in DE 
Get end symtab 

New end symtab 

Get bottom screen RAM 

Check for overflow 
End symtab in HL 

Evt. run "0OUT OF MEMORY” 
Store end symbol table 

Get begin symtab 
New begin symtab 
Store begin symbol table 

Startaddr in DE 

New startaddr 

New startaddr in BC 
Get old end symtab 
Move textbuf + symtab 

from old to new addr. 

ELA20 C965 
ENDCOM C88F 

MCK10 C801 
FROGI C918 

sT20 cB23 
ST30 C87F 
STS0 CBCO 
8T70 cs08
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002 ORG 1CAO1 

003 X 

o4 X 

QoS X 
006 ROK KKK KKK KRR KR XK KOK KKK KOKR KKK K 

Qo7 % MEMORY MANAGEMENT ROUTINE X 

008 KK KK KKK KR XOKK KKK 0K 0K K KO0k KKKk 

009 X 

010 X This routine is used to obtain and release 

Q11 X memory for its display, as the mode changes. 

12 x 

013 X Entry: HL: Lowest screen RAM byte required. 

014 X CY=1: Space to this point at least is 

015 X now required. Additional space 

016 X may not be released. 

017 X CY=01 Space is held to or below this 

018 X point. Any space held below this 

019 ] point is no longer required. 

020 X Exit: CvY=1: 0.K. 

021 * CY=0: No space available. 

022 X AFECDE preserved. 

023 X 

024 ASKRM 

025 CAO1 00 SMKRM NOF 
026 CAQZ FS FUSH FPGSW 

027 CAOZ DS FUSH D 

Q28 CAC04 D21BCA JNC :CALER 1f space not reqd anymore 

029 CAO7 ER XCHG Lowest byte in DE 

030 CAOB 2AAS02 LHLD :02A/5 Get bottom screen RAM 

031 CAOB CD14DE CALL :DE14 Check for overflow 

032 CAQE DAIECA Jc :CALE If OK 

033 CAll 2AAT02 LHLD :02A3 Get begin free RAM 

034 CAl14 ER XCHG and store it in DE 

035 CA1S CD14DE CALL :DE14 Still free RAM available? 

036 CA18 DAZ1CA Jc :CA21 If not 

037 CALR 22A502 ASR10 SHLD :02AS Update bottom screen RAM 

038 CA1E C3ADCE ASR20 JMP :CEAD Return, set Cy=1 

039 
040 X If no RAM space available: 

041 
042 CA21 D1 ASRI0 FOF D 

043 CA22 C3RICE JMP :CER1 Return, set CY=0 

044 * 

045 FOKKOK KK KK 3OKOK KK KKK OK XK JOKKOK KK KK KKK K K KOk JORK KK KK 

046 ¥ EMERGENCY STOF ROUTINE (Graphics modes) X 

047 KK KKK KK K 30K KKK KK R KK KK KK K K KK 30K 0K KK K KR KKK XK 

048 * 

049 ¥ This routine is used if no sufficient space for 

050 ¥ a A-mode is available. 
051 * 

052 CA25 CDC6CE EMSTFP CALL :CECé Set up HEAFsize + buffers 

053 to default values 

054 CA28 3EFF MVI Ay FF 

055 CA2A EF RST S Change to mode O 

0546 CAZR 18 DATA 118 

057 CA2C CDEA4ACE CALL :CEE4 Select ROM-bank O; Run error 

058 CAZF 89DB DEL : DE8Y "OUT OF SPACE FOR MODE’ 

059 CA31 C318C8B JMP :1Ce18 Return to BASIC monitor 

060 X 
061 KKK 0K KKK KKK 0K XK KK KOK KKK K R XK KKK KKK KKK K K kK 

062 X FIND STRING BASIC INSTRUCTION IN TABLE X 
(VS s sk kol ok ok Sk KKK Sk KK K KK 30K 30KOK 30K KKK KKK B K KOK KK K
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064 
065 
066 

067 
068 
069 
Q70 
071 
072 
Q73 
074 
075 
076 

077 

078 

079 
080 
081 
082 
083 
084 
085 
086 

087 
088 
08? 
090 

091 

092 
093 
094 

095 

096 

097 

098 

099 
100 
101 
102 
103 
104 

105 

106 
107 
108 
109 
110 
111 

112 
113 

114 
115 

116 

117 

118 

119 

120 
121 
122 
123 
124 

125 
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CDD2DD 

CDEODD 
oc 

BE 

23 
C24ECA 

15 
C23ZDCA 

7 

83 
CD3ODE 

C1 
C337CA 

G
 

W 
W 

e 
I 

I 
W 

W 
N 

I 
W 

W 
W 

I 
W 

M 
W 

W 

Looks for table entry whose name is the initial 
string of input, beginning at C"th position. 
REMARK: Variables, beginning with a reserved 

string are not allowed. 

Entry: HL: Startaddress table. 
C : Position char on current line. 

E : Number of info bytes -1i. 
Exit: If found: CY=1: 

HL: Address in table where string 

can be found. 
C : Position on current line after 

last char. 
A : Last byte of string typed in. 

BE preserved, D=0. 
If not found: CY=0: 

C : Points to next char. 
HL: Points after end of table. 
BE preserved. A,D=0. 

LOOKC CALL :DDD2 Get char from line, 

LKC10 MOV D,M 
INX H Points to 1st stringchar. 
MOV A,D 
ORA A Is length zero? 

RZ Then abort 
FUSH B Save position of 1st char 

LKC20Q CALL :DDEO Get char from line 
INR c Points to next char on line 
CMF M Is it identical to the 

one in table? 
INX H Points to next char in table 
JINZ : CA4E If not identical 

DCR D Else: decr string length 

JINZ : CAZD Get evt. next byte to check 

XTHL cancell PUSH B 

FOF H 
STC Cy=1 

RET 

* If strings not identical: 

LKC30 MoV A,D Get string length 

ADD E Add 2 
CALL :DE30Q Add A to HL: HL points now 

to next string in table. 

FOF B Restore C=1 
JMP 1CAZ7 Start check on next string 

X 
KRKKRKEKR KRR KKKK KK 
¥ TABLE LOOK UF x 
3KKKOKOK K KKK K K K JOK¥OK X 

X 

¥ Finds an entry in a look-up table. 
¥ LOOK used for symboltable, LOOKX for table of 
¥ Basic functions (CFE&). 
X 

¥ Table format: 
¥ [type/lengthllnamelltype/lengthllinfol 

* 

neglect TABR and space 

Get length byte of string
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CAS7 

CASA 3 
CASE 

CASC 

CASD 
CASF 
CALO 
CAb1 
CAs62 

CALS 
CALsL 
CAsLY 

CA&C 

CA6F 
CA70 

CA71 
CA72 
CA73 
ChA74 

CA76 
CA77 
CA78 

CA79 
CA7C 

CA7D 

CABO 
CAB1 
CAB2 

CABS 

CABL 
CAB7 

CABB 
CAB9 

CABA 

CABE 
CAsC 

CABD 
CABE 
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2AA102 

CA&FCA 
CDAECA 
C3SFCA 

oc 
15 

C278CA 

Exit: 

o
 

5 
I
 

M 
W 

W 
W 

W 
W 

I 
W 

K 

o = 

o o A > 

LK10 

LK1S 

EhdaTI~ pRIVAMIC 8317 P T3I) 
Entry: é: oints to start name in input. 

D: Type/length of name in input 
high nibble: type; low nibble: length. 

HL: Startaddress look-up table. 

If not found: Cy=( 
HL points to O byte at table end. 

ABCD preserved, E corrupted. 

If found: Cy=1: 
HL points to T/L of entry found. 
E indicates how manyth entry. 

ABC preserved. 

LHLD :02A1 Get startaddr symtab 

8TC Cy=1 

PUSH FSW 

PUSH B 
MVI  E,:FF 
INR E Entry count 

MoV AM Get T/L name in table 

ORA A 
Jz 1 CABE Abort if end table reached 

CMP D Compare with wanted T/L 

Jz : CAGF Jump if found 
CALL :CARE Calc addr next entry 
JMF : CASF Check next entry 

¥ If T/L of name O.K.: 

LK20 

LE30O 

FOF E 
PUSH E 
MOV  C.B 
FUSH D 
MOV A, D Get wanted T/L of name 

ANI : OF Length name only 

MOV D,A in D 
FUSH H Save begin table entry 

INX H 
CALL :DDEO Get char from line 

CMP M Compare char of name 

JINZ :CABF If not correct name 

¥ If char. identical: 

INR c Points to next char 
DCR D Decr length 
JINZ :CA78 Check next char if not 

ready 

INX H Points after name in table 

FOP D 

FOF D 

FOFP B 
FOP FSW CY=1: Entry found 

RET 

¥ If end of look-up table reached: 

LK40 FOF B 

FOF PSW 
o103 CY=0: No entry found 

RET
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188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
i98 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 

CABF 
CA%0 
CA%91 
CA%2 

CA9S 

CA%6 
CA97 

CA98 
CA9R 

CA%C 

CA9F 
CAAZ 

CAAS 
CARL 

CAAR7 
CAAA 

CAAB 
CAAC 
CAAD 

CAAE 
CAB1 
CAB2 
CAB3 
CABS 
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El 
D1 

7R 
C369CA 

2AA102 
ES 

CDAECA 
CD14DE 

D2AACA 
33 

33 
C39BCA 

El 

D1 
F1 
ce 

CDER1CA 

7E 

23 
E&LOF 

C3IS0DE 

¥ If characters not identical: 

LKS0 

X 

FOP 
POP 
MOV 
aMP 

H 

D 
A,D Length in A 

1CALY Look further 

KERKKKRRKRKRRRKRKRRRRKR KRN KRR RRKRRKKK 

¥ FIND A VARIABLE IN THE SYMBOLTABLE X 
KKK KKK OR K KKK K KK Kk KK KK oK K K 30K XK KR KK KKK 

Routine skips through successive symtab entries 

from beginning till past the place pointed by HL. 

L 

X 
X 

X 

X Entry: 
X Exit: 
X 

X 

x 
F NAME 

FNM10O 

FNM20 

* 

HL 
HL 

fou 

AFE 

PUSH 

PUSH 
XCHG 

LHLD 
FPUSH 

CALL 

CALL 
JINC 
INX 

INX 
JIMP 

POP 

POP 
POP 
RET 

points to 1st byte required variable. 
points to (if found) or past (if not 

nd) address required in symbol table. 

CDE preserved. 

PSW 

D 
Reqd addr in DE 

1 02A1 Get startaddr symtab 

H 

: CARE Calc addr next variable 
sDE14 Reqd variable reached ? 

:CARA Quit if true 
SF ) Cancel Push H 
SF ) 
1 CASE Skip next variable 

H 

D 
PSW 

HOK KKK KKK 30K 350K KKK KK KKK KK KK K KK K K KOK KKK IOK KKK OK KK KKK KKk 

¥ CALCULATE ADDRESS NEXT VARIABLE IN SYMBOLTAEBLE X 
KK KOK KK KKK KOK K KKK R OK K KK KK KK K K K KKK KKK KOKOR KKK K KK KK KK X 

DADD: 
DADR: 

Entry: 

Exits 

W 
W 

W 
e 

W 
W 

o 
W 

o 

DADD 

DADR 

X 

vari 
vari 

HL 
HL 

CALL 
MOV 
INX 
ANI 
JMP 

Adds length of name of variable + length of value 
of variable to beginaddress. 

able = length/name/length/value. 
able = length/name. 

points to 1st byte of current variable. 

points to next variable in symtab. 

: CAE1 Add length name to HL 
AM Get info T/L byte 

H Add 1 
1 OF Length only 

: DE30 Add length info to HL 

KKK KKK K KOK XK K KKK 3OK KK KK KK K 3R K KK KK KOKOKK KKK KK KKK K KK 
¥ INSERT A VARIABLE NAME IN THE SYMBOL TABLE X 
300K KKK K K KOK K K 3OK KKK KK KK KKK K KKK KKK KOR KR KR KR KKKk Kk X 

* 

Entry: X 
X 
X 
X 

HL 
B 
E 

D 

points to end symtab. 

points to start of name in input. 

number of bytes of info to reserve. 

T/L byte of name.
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 

297 

298 

299 

200 
301 
I02 

303 
304 
305 
306 
307 

308 
309 
310 

CAES 
CAE? 
CABA 
CABR 
CABC 
CAED 
CABE 
CAEF 
CAC1 
CAC2 
CACS 
CAC4 

CAC7 
CACB 
CACRE 
CACC 
CACF 
CAD1 

CAD4 
CADS6 
CAD7 
CADA 
CADRE 
CADC 

CADD 
CADE 
CADF 
CAREL 
CAEZ 
CRES 
CAE4 
CARES 
CAE7 
CAEA 

CAER 
CAEC 
CAED 
CAEE 

CAF1 
CAF2 
CAF3 
CAF4 
CAFS 
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FS 

23] 
48 
DS 
DS 
ES 

7A 
E&0F 
83 

3C 
3C 
CDIODE 

CDEODD 
77 
oc 
23 
15 
C2E7CA 
73 

D1 
(03§ 

F1 
ce 

311 CAF6 CS 

¥ Exit: 
X 

) 3 

LOOKI 

LKI1O 

3 

HL points to info T/L byte. 
AFBCDE preserved. 

PUSH PSW 

PUSH B 
MoV C,B Input pos. in C 

PUSH D 
PUSH D 
FUSH H 
MOV A,D T/L name in A 

ANI :OF Name length only 

ADD E Add length info 

INR A 
INR A +2 (length new entry) 

CALL :DE3IO Calc new end symtab -1 

XCHG 

LHLD :02A5 Get bottom screen RAM 

XCHG 

CALL :DE14 Compare DE-HL 
MVI A,z 1B 

JNC :D9FS Run *0UT OF MEMORY® if 

not sufficient free RAM 

MVI M, :00 New “end table” flag 

INX H HL is new end symtab 

SHLD :02A3 Store end symtab 
FOP H Get old end symtab 
FOF D Get T/L info 

MOV M, D Into symtab 

INX H 
MOV A.D 
ANI 170 Get type only 

ORA E Set low nibble for length 

MOV E,A 
MOV A.D Get length name 
ANI 3 OF Max. 15 bytes 

MOV D,A Length in D for count 

CALL :DDECQ Get char from line 

MoV M, A Char into symtab 

INR c Fnts to next char on line 

INX H Next pos in symtab 

DCR D Decr length name 

JINZ :CAE7 Next char if not ready 

MoV M.E Info T/L into symtab 

FOP D 
POF B 
FOP PSW 
RET 

KKK KOKOKOKK KKK ORKOR KK KKK K KOk KOK KK KKK K 
¥ FIND LINENUMEER IN TEXTBUFFER X 
FOOK KKK JOK KKK KOK KKK KK OKRO0KORKOOK KKK X X 

Entry: 

Exit: 

X 
X 
X 

x 

X 
X 
X 

X 

* 
X 
F INDL 

HL: requested linenumber. 

ABCDE preserved. F corrupted. 
CY=1: Linenr found: 

HL points to address textline. 

Not found: 
Z=0: HL points to address textline 

with next higher linenumber. 

Z=1: End of textbuffer reached. 

Cy=0: 

FUSH B
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312 
313 
314 

315 
316 
317 

318 

319 
320 
321 

322 

323 
324 

325 
326 
327 
328 

329 
330 

331 
332 

333 
334 

335 
336 

337 
338 
339 

340 
341 
342 

343 
T44 

345 
346 

347 
348 
349 

350 
351 

352 
353 

354 

355 
356 
357 

358 
359 

360 
361 

362 
363 

364 

365 
366 

367 

368 
369 

370 

371 
372 

373 

CAF7 

CAF8 
CAF? 
CAFB 

CAFC 
CAFF 

CROO 

CBO2 
CRO3 
CBO4 
CBOS 

CBRO& 

CBO7 
CBOA 
CEBOB 
CBOC 

CROF 

CB12 

CR13 
CB14 
CE1S 
CE16 

CE19 

Cei1C 

CB1D 
CB1E 

CB1F 
CE20 

Ce21 
CB22 

CB23 
CB24 
CR2S5 
CB26 
CB27 
CB2A 
CB2B 
CB2ZD 
CB30 
CBI3 
CB34 
CE36 
CE38 
CR3B 
CB3C 
CE3E 
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CA1DCR 
7R 

BE 
DALICCE 

C2FFCA 

23 

7B 

BE 
2B 
DA1CCE 

C2FFCA 

D24DCB 

23 

FE20 
CA47CR 

PUSH FPSW 
PUSH D 
MVI B,:00 

XCHG Req. linenr in DE 

LHLD :029F Get startaddr textbuf 

FDLOS MOV cC,B Length prev. instr in C 

MVI  B,:00 
DAD B Add this length to beginaddr 

FDL10O MOV B,M Get length current instr 

MOV A.B in A 
ORA A 
INX H Fnts to hibyte linenr 

Jz :CB1D Abort if at end textbuf 
MoV A,D Get hibyte reqd linenr. 

CHP M Test high order bits 
Jc :CEIC Abort if reqd nr lower than 

current one (nr > reqd) 

JINZ : CAFF Next textline (nr < reqd) 

INX H Fnts to lobyte linenr 

MOV ALE Get lobyte reqd linenr 

CMP M 

DCX H 

Jc :CBIC Abort if reqd nr lower than 

current one (nr > reqd) 

JINZ : CAFF Next textline if not found 
(nr < reqd) 

FDL20 CMC Line found: CY=1 

FDLZO DCX H 

FOP D 
FOF B 
MOV  A,B 
FOF B 
RET 

x 

0K KK 30K 50K 0K K OK K K KK K K KK KK KOk KOk K K K 

X EMPTY SYMBOLTABLE AND HEAP X 
KKK KK KKK K K KKK KKK K KKK K KKK R KK X 

X 

X Zeroces all variables, all pointers in the symtab, 

% kill all arrays, strings or stringarrays (zero the 

X pointers) referenced by the symtab by setting the 

% msb of the sizebit =1. Basic program is moved to a 

% location corresponding to the Heapsize. 

X 

X 
X 

S 

Exit: All registers preserved. 

CRATC FPUBH PSW 

PUSH B 
FUSH D 

PUSH H 
LHLD :02A1 Get startaddr symtab 

SCT10 MoV AM ) get name length 

ANI 1 OF ) 
JzZ 1CBS3 Abort if at end symtab 
CALL :CAB1 HL pnts to info length byte 

MoV AM ) Get type 

ANI :FO ) 

CFI 140 
JNC 1CB4D If array 

INX H 
CFI : 20 
Jz 1CB47 If string
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374 

375 % If numeric variable: 

376 

377 CB41 CDRECE CALL :CB9E Set value is 0 (4 bytes) 

78 CH44 C32ACE JMP :CBZA Next entry 

379 

380 X If string variable: 

381 

382 CB47 CDABCB SCT3O CALL :CBAB Erase string reference in 

383 symbtab and Heap 

384 CB4A C32ACE JMP :CE2A Next entry 

385 
386 x If array: 

387 

388 CE4D CDSECE 8CT40 CALL :CBSRB Erase array 

389 CBSO C32ACE JMP :CB2A Next entry 

390 
391 ¥ If ready: 

392 

393 CRS3 CDCADE SCT?0 CALL :DECA Organise HEAFP + buffers 

394 CBSé6 El Lcies FOP H 

395 CBS7 D1 FOFP D 

396 CBSB C1 FOP B 

397 CBS? F1 POFP FSW 

398 CBSA C9 RET 

399 X* 

400 FORKOK KKK KOO KX 

401 ¥ ERASE ARRAY X 

402 KHOK KRR KOO K KKK 

403 X 

404 ¥ The pointer is zeroed, the array size is erased 

405 ¥ (msb=1). For stringarrays: zeroes all pointers 

406 % in the array and erase the string in the Heap. 

407 X 

408 % Entry: HL points to T/L byte of info after a 

409 * symtab name of an array. 

410 ¥ Exit: HL points to next symtab entry. 

411 X AFECDE preserved. 

412 X 
413 CRSE DS EARRAY FUSH D 
414 CBSC CS FUSH B 

415 CBSD FS FUSH FSW 

416 CBSE 7E MoV AM Get type info 

417 CRBSF E&30 ANI 130 

418 CB61 F5 FUSH PSW Save type only 

419 CB6Z CDSICE CALL :CES1 ) Get addr of array in 

420 CB65 23 INX H ) Heap in DE, 

421 CR&b S6 Mov DM ) Kill pointer in the 

422 CR&7 3600 MVI M, : 00 ) symboltable 

427 CB&9 23 INX H Fnts after symtab entry 

424 CB6A 7A MOV A, D 
425 CB&EB BT ORA E 

426 CB&LC CAT9CE Jz :CB?9 Abort if entry was already O 

427 CB&F ER XCHG Arrayaddr in HL 

428 CR70 2B DCX H 

429 CRB71 2R DCX H Fnts to ist byte Heap entry 

430 CB72 46 MOV B.M Get 1ist byte 

431 CR73 CD36D2 CALL :D236 Clear heap entry by msb=1 

432 CRB76 F1 POF PSW Get type info 

435 CR77 FS FUSH PSW 

434 CB78 FEZO CPI 120 String ? 

435 CE7A DS FUSH D Save stringpointer
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
439 
450 
451 
452 
453 
454 
455 
356 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

CB7B 

CB7E 
CB7F 
cB80 
Ce81 
CRB2 
Ce83 
CBB4 
CBB7 
Ce88 
CBB% 
CEBA 
CBBD 
CEBE 

CRr91 

CB92 
CB93 
Ce94 

CB95 

CB98 
CE?9 
CB9A 
CE9B 
CB9C 
CEYD 

CR9E 
CB9F 

CEAO 

CBAL 

CBAZ 
CBA3 
CBA4 

CBAS 
CBAG 
CBA7 
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C298CB 

CD3IODE 
79 
93 
4F 
D2BECE 
05 
CDASCE 

B1 

JINZ 

x If string 

INX 

Mav 

INX 
MOV 
INR 
MOV 

CALL 
MoV 

SuUB 
MoV 

JNC 
DCR 

EAR10 CALL 

DCX 

ncx 
MOV 
ORA 

JINZ 

* If ready: 

EAR20 FOP 
EAR3IO FPOF 

POF 

POF 

FOF 
RET 

x 

:CB98 

arrays 

Rev.1 

Abort if not string 

Get length Heap entry 

Get dimension 

Calc beginaddr stringpntrs 

Calc length pntr area 

in C 

Erase stringreference in 

symtab and Heap 

Update length pntr area 

Next string if not ready 

Get symtab pntr 

0K HOK K 3K KK KKK KKK KK K KK KK XK K HOK 30K KK KKK R KKK K HOKK K X KOk K 

¥ CLEAR A NUMERIC VARIABLE IN THE SYMBOLTAELE X 
KKK KK KOK KR KKK K KKK KKK KKK KKK R KK KKK KR KKK KRR KX KKK 

x 
Loads *0O7 into 4 consecutive memory locations. 

Entry: Startaddress in HL. 

HL points to next byte. 

KCDEF preserved. 

FFPINT XRA 
MoV 
INX 

MOV 

INX 
MOV 

INX 
MOV 

INX 
RET 

* 

X 

X 

X 

¥ Exit: A=0, 
* 
x 

Z 

- 
* 

> 
D 

I
X
T
I
T
I
I
T
I
D
 

> 
D 

3KOK KKK 50K XK K 3K KOK KK KK KK KKK XK KK KKK K KOK KR KKK K KKk K K 
% ERASE STRINGREFERENCE IN HEAP AND SYMTAE X 
30K K 30K KKK 30K XK K K 0K KK X 30K 30K K 3K K0k 0K 0K K KR KOk K0k K KKk X 

to 1. 

* 
M 
W
 The pointer in the symtab is set to "0°, the 

msb of the sizebyte of the Heap entry is set
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498 

499 
S00 

S01 

502 

S503 
504 

505 
S06 
507 

508 

509 
S10 

S11 
G912 

S13 
514 

515 
516 

517 
518 

519 

520 

521 

522 

KKK KKK KK KK KOK K R KOKKK KR KKK KK K 
TABLEH#X 

3K KKK KK KK KR KK KK KKK K KKK KKK X 
*x 8 

ABSKRM 
DADD 
EAR30 
FDL10O 
FNAME 
LK10O 
LK40Q 
LKC30 
LOOKT 
8CT10 
SMKRM 

CEAB 
CBAY 

CEAE 

CEAC 
CBAD 

CEAF 

CEBO 

CBB1 

CER4 

CBES 

CEB& 

CBE7 

CBEA 
CBED 
CBBE 

CBBF 

YMEOL 
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SE 
3600 

23 

o6 

3600 

23 

ES 
2RF02 

EB 

7C 

BS 

C414DE 

DC87D1 
E1l 
ce 

CAO1L ASR10 
CARE DADR 
CB99 EARRAY 
CBOS FDL2O 
CA9S FNM10O 
CASF LK15 

CABE LKSO 

CA4E LKI1O 

CAEB8 LOOKX 

CE2A SCTIO 
CAO1 ZFPINT 

X Entry: HL points to stringpointer in symtab. 

HL points after this pointer. 

DE stringpointer. 
¥ Exit: 

RSVHL 

* 

CAl1B 

CAE1 

CBSR 

CEiC 

CA9R 

CAL? 
CABF 

CAE7 

CASA 

CB47 

CB9E 

EC preserved, 

MOV 
MVI 
INX 
MoV 
MVI 
INX 
PUSH 
LHLD 
XCHG 
MoV 
ORA 
CNZ 

cc 
FOP 
RET 

END 

ASR20 

EAR10 

EMSTF 
FDL30 

FNMZO 
LK20 
LKC1Q 

LOOK 

RSVHL 

SCT40 

E.M 
M, 200 

H 

DM 
M, 200 

H 
H 
1 O29F 

AyH 

CAI1E 

CEBE 

CAZS 

CB1D 

CAAA 

CA&F 

CA37 

CAS7 

CBAB 

CB4D 

AF corrupted 

Stringpointer 
in DE and then 
erased. 

Get startaddr textbuf 
in DE; stringpntr in HL 

Stringpntr is already 0 ? 

1f not: test if end of 
heap reached 
If not: clear heap entry 

ASRIO  CAZ1 
EAR20 CB98 
FDLOS CAFF 
FINDL CAFé 
LC188 CBSé 
LKZO CA78 
LKC20 CA3D 
LOOKC CAZ4 
SCRATC CB23 
SCT?0 CBSX
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002 
003 

Qo4 
005 

006 
007 

008 
009 

010 
011 

012 

013 
014 
015 

016 

017 
018 
019 

020 

021 
022 
023 

024 

025 

026 
027 
028 

029 
Q30 

031 
032 

033 
034 
035 
036 

037 
038 
039 

040 
041 

042 
043 
Q44 

045 
046 

047 
048 

049 
050 
051 

052 

053 
054 

055 
036 
057 
058 

059 
060 

061 

062 
063 

CBEF 

CECO 
CEC1 
CEBC2 
CBC3 

CEC4 

CBCé& 
CBC7 

CEC8 
CBCY 

CBCA 
CBCE 

CBCC 

CECE 
CBCF 

CEDQ 
CBD1 

CED2 
CBD3 
CBD4 

CBDé& 
CED7 

CEBD8 
CBD9 

CEDA 

CEDE 

CBDD 
CEBDE 
CBDF 

CBEO 

CBE1 
CBE2 

CBEZ 
CEE4 
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ORG : CBRF 
* 

X 

3 

HHOKOK K KKK KKK KKK KK KR KKK K 

*x STRINGS BASIC COMMANDS X 
KK KK KO K KO0OK KK KOKKOK KK KK KKK K 

X 
%X The first byte of each string is a length byte. 

X 
X The first byte after the string is the “type’ 

X byte. It is used to compose the TOKEN of the 

%* particular Basic command: 

X type byte, ANI :3F, ORI :80, gives TOKEN. 

X 

x Commands with type bytes bit 7=1 can be executed 

¥ during a program run. If bit 6=1, commands are 

% valid as direct command. 
X 

% The address given is the location of the encoding 

X routine for this particular command. These 

* routines can be found in ROM bank 3. 

x 

CMDTE 

SNEW DATA :03 
DATA :4E N 
DATA :45 E 

DATA :57 W 

DATA :81 
DBL 1E369 

X 

SCONT DATA 104 
DATA :43 C 

DATA :4F 0 
DATA 14E N 

DATA :54 i 

DATA B2 

DBL 1E369 

* 
SSTOF DATA :04 

DATA :53 8 
DATA :54 T 

DATA 14F 0 
DATA 50 P 

DATA :43 

DEL 1E369 

X 

SEND DATA 03 
DATA :45 E 
DATA :4E N 

DATA :44 D 

DATA :44 

DEL 1ET69 

X 
SREST DATA 107 

DATA 1582 R 
DATA 145 E 

DATA :53 S 

DATA 154 T 
DATA :4F 0 

DATA 152 R 

DATA :45 E
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064 CEBES CS DATA :CS 

065 CBE6 69EZ DBL sE369 

066 X 

067 CBEB 06 SRET DATA :06 

068 CBE9 52 DATA 132 R 

069 CBEA 45 DATA 45 B 

070 CBEER 54 DATA :54 T 

071 CBEC S5 DATA 55 u 

072 CBED 52 DATA 152 R 

073 CEEE 4E DATA :14E N 

074 CBEF 46 DATA :46 

075 CBFO 69E3 DBL 1E369 

076 X 

077 CBF2 03 SRUN DATA 103 

Q78 CBF3 52 DATA 152 R 

079 CBF4 55 DATA 155 u 

080 CEFS 4E DATA :4E N 

081 CEF6 87 DATA 187 

082 CHRF7 9SE2 DBL $E295 

083 X 

084 CEF9 04 860OTO DATA 104 

085 CBFA 47 DATA :47 [c] 

086 CEFB 4F DATA :4F 0 

087 CBFC 5S4 DATA 154 T 

088 CBFD 4F DATA :4F 8] 

089 CBFE 49 DATA 149 

090 CBFF 6ARE3 DBL 1EJ6A 

091 X 

092 CCO1 0S5 SGOSUB DATA :05 

093 CCo2Z 47 DATA 147 ] 

094 CCOX 4F DATA :4F o 

095 CCo4 53 DATA :53 s 

096 CCOS 55 DATA 155 u 

097 CCO6 42 DATA :42 B 

098 CCO7 4A DATA :4A 

099 CCOB &AE3 DBL tE36A 

100 X 

101 CCoOA 03 SIMP DATA 103 

102 CCOB 49 DATA :49 1 

103 CCOC 4D DATA :4D M 

104 CCOD SO DATA :50 {72 

105 CCOE BS DATA :BS 

106 CCOF 9FEZ2 DEL 1 E29F 

107 * 

108 CC11 05 SSAVA DATA :0S 

109 CC12 53 DATA 153 s 

110 CC1Z 41 DATA 141 A 

111 CC14 Sé6 DATA :56 v 

112 CC15 45 DATA :45 E 

113 CC1é6 41 DATA 141 A 

114 CC17 F9 DATA :F9 

115 CC1B AYE4 DBL :E4A7 

116 * 

117 CC1A 05 SLODA DATA 105 

118 CC1R 4C DATA :4C L 

119 CC1C 4F DATA 14F 0 

120 CC1D 41 DATA :41 A 

121 CCI1E 44 DATA :44 D 

122 CC1F 41 DATA :41% A 

123 CC20 FA DATA :FA 

124 CC21 ASE4 DBL 1E4A9 

125 X



PABE 03 

126 
127 
128 
129 
130 

180 

181 

184 

185 

187 

cCc23 
cc24 
Cc25 
cc26 
cc27 
cczs 

cc2Aa 
CC2B 
cczac 
CCc2D 
CC2E 
CC2F 
cCc30 

cc32 
CC33 
CC34 
CC3%5 
CC36 
cCc37 
cc3s 

CC3A 
CC3E 
cc3C 
CC3D 
CC3E 
CC3F 
CC40 

CcC42 
CC43 
CCa4 
CCAS 

CCa6 
cca7 

ccas 

CCaA 

CC4RB 
Ccac 

CC4D 

CC4E 
CCAF 

CCcso 
CCS51 

CCSs3 
CCs4 
CCSS 
CC56 
CCcs7 
Cccse 
CC59 
CCSA 

CCcsC 
CCSD 

CCSE 
CCSF 

CCé0 

DAl FIRMWARE CBBF-CDBA V1.0 

s0UT 

SPOKE 

SWAIT 

SLIST 

SEDIT 

X 
SSOUND 

X 
SNOISE 

SENV 

DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBEL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DEL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 

103 
2 4F 
155 

154 
:CE 
1E302 
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188 CCb1 4C DATA 14C L 
189 CC62 4F DATA 14F o 
190 CC63 50 DATA 150 P 
191 CCé6A 45 DATA 145 E 
192 CC45 D8 DATA :D8 
193 CCbb FEEL DBL  :E1Fé 
194 * 
195 CC6B 06 SCURS  DATA 106 
196 CC69 43 DATA 143 c 
197 CC&6A 55 DATA :55 u 
198 CC6B 52 DATA 152 R 
199 CC6C 53 DATA 153 s 
200 CC6D 4F DATA 14F o 
201 CC&E 52 DATA 152 R 
202 CC6F D9 DATA :D9 
203 CC70 QZE3I DEL  :E302 
204 X 
205 CC72 04 SMODE ~ DATA 104 
206 CC73 4D DATA 34D M 
207 CC74 4F DATA :4F o] 
208 CC75 44 DATA :44 D 
209 CC76 45 DATA 145 E 
210 CC77 DA DATA :DA 
211 CC78 DIE1 DBL  :E1D1 
212 X 
213 CC7A O3 spoT DATA 103 
214 CC7B 44 DATA 144 D 
215 CC7C 4F DATA :4F 0 
216 CC7D 54 DATA :54 T 
217 CC7E DE DATA 1DE 
218 CC7F BFEZ2 DBL  :E28F 
219 X 
220 CCB1 04 SDRAW  DATA :04 
221 CC82 44 DATA 144 D 
222 CCB3 52 DATA 152 R 
223 CC84 41 DATA 141 A 
224 CCBS 57 DATA :57 W 
225 CCB86 DC DATA :DC 
226 CCB7 BCE2 DBL  :1E28C 
227 * 
228 CCBY 04 SFILL  DATA :04 
229 CCBA 46 DATA :46 F 
230 CCBE 49 DATA 149 1 
231 CCBC 4C DATA :4C L 
232 €CBD 4C DATA 14C L 
233 CCBE DD DATA :DD 
234 CCBF BCE2 DEL  :E28C 
235 x 
236 CC91 06 SCOLT  DATA :06 
237 CCY2 43 DATA 43 8 
238 CCO3 4F DATA :4F 0 
239 CC94 4C DATA :4C L 
240 CC95 4F DATA 14F o 
241 CC96 52 DATA 152 R 
242 CC97 5S4 DATA 154 T 
243 CC98 DE DATA :DE 
244 CC99 OBE3 DBL  :E3IOR 
245 X 
246 CC9B 06 SCOLG  DATA 106 . 
247 CC9C 43 DATA 143 c 
248 CC9D 4F DATA :4F o] 
249 CC9E 4C DATA :4C L



PABGE 05 

250 
251 
252 
253 

254 
255 
256 

257 
258 
259 
260 
261 
262 
263 
264 

265 
266 
267 
268 

269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 

298 
299 
300 
301 
302 

303 
304 

305 
306 
307 
308 
309 
310 
311 

CC9F 

CCAO 
CCAl 
CCAZ2 
CCA3 

CCAS 
CCAb 
CCA7 
CCA8 
CCA9 
CCRA 

CCAB 
CCAC 

CCAE 
CCAF 
CCRO 
CCE1 
CCE2 
CCB3 
CCR4 

CCB& 
CCE7 

CCe8s 
CCB? 
CCEA 
CCER 
CcrC 

CCBE 
CCEF 
ccco 
CcC1 

ccez 
CCcC3 

CCCS 
Cccée 
ccc7 
cces 
ccee 

CCCR 
ccce 
cceo 

CCCE 
CCCF 
CCcpo 

cCcbpz2 
CCD3 
CcCD4 

CCDS 
CCDé 
CcCcD7 

CCD? 

CCbA 
CCDB 
ccoc 

DAI FIRMWARE CBBF-CD8A V1.0 

SINPUT 

SDATA 

SREAD 

BLET 

SIF 

SREM 

SFOR 

SNEXT 

DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DBL 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DEL 

DATA 
DATA 
DATA 
DATA 

DATA 
DBL 

DATA 
DATA 
DATA 
DATA 

DBL 

DATA 
DATA 
DATA 
DATA 

DATA 
DEL 

DATA 
DATA 
DATA 
DATA 

DATA 
DBL 

DATA 
DATA 
DATA 
DATA 

14F 
152 
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FAGE Q6 

312 
T 313 
314 
315 
316 
317 
318 
319 
32 
321 
322 
323 
324 
328 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
359 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 

CCDD 

CCDE 
CCDF 

CCE1 

CCEZ2 
CCEZ 

CCE4 

CCES 
CCE&6 
CCE7 

CCES8 

CCEA 
CCER 
CCEC 
CCED 

CCEF 

CCFO 
CCF1 
CCF2 

CCF3 

CCFS 

CCFé& 

CCF7 
CCF8 

CCF? 

CCFA 

CCFC 

CCFD 
CCFE 

CCFF 

CDoO 
CDO1 

CDO3 
CDO4 

CDOS 

CDO6 

CDO7 

CDO9 

CDOoA 

CDOE 

€poc 

CDoD 
CDOE 

CDOF 

CD10O 

€Dp12 
CD13 

CD14 

CD1S 

CD1é 

CD17 

cpis 

CcDh19 

DAl FIRMWARE CEBF-CDBA V1.0 

54 

EB 

AJEO 
L3 

SPRINT 

SDIM 

suT 

SCALM 

X 

SCLEAR 

DATA 
DATA 

DEL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DEL 

DATA 
DATA 
DATA 
DEL 

DATA 
DATA 
DATA 
DATA 
DEL 

DATA 
DATA 

DATA 

DATA 

DATA 

DBL 

DATA 

DATA 
DATA 

DATA 

DATA 

DEL 

DATA 
DATA 
DATA 
DATA 
DEL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DEL 

154 

:EB 
1 EQAT 

105 

150 
152 

149 
1 4E 
154 
1ED 

tF4 

:E314 
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 

CD1B 
cpicC 
CD1D 
CDI1E 
CDiF 
CD20 
CD21 

CcD23 
CD24 
CD2S 
CD26 
cD27 
CcD28 
CD2% 

CD2B 
CDp2C 
CD2D 
CD2E 
CD2F 
CD30 
CD31 
CD32 

CD34 

CD3S 

CD36 
CD37 

CD38 
CD39 

CD3A 

CD3E 

CD3D 

CD3E 
CD3F 

CD40 

Cb41 
CDh42 

CD43 

CD4S 
CD46 
CD47 
Cp48 
CD49 
CD4n 
CDAE 

CD4D 
CD4E 
CDAF 
Cbso 
CD51 
CDS2 
CDS3 
CD54 

CDS6 
CDS7 
cps8 

DAI FIRMWARE CBBF-CDBA V1.0 

SLOAD 

SSAVE 

* 
SCHECK 

SSTEP 

STRON 

STROF 

STALK 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DBL 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 

DBL. 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DEL 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

DBL 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DEL 

DATA 
DATA 
DATA 

104 
14C 
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FAGE 0B 

436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
378 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 

KKK KKK KR KOK 30RO KO KR XORK K KOK K 

TABLEH#$ 

CDS9 
CD5A 
CDSE 
CDSC 

CDSE 
CDSF 
CD&O 

CD&2 
CD&= 

Cbé4 

CD&7 
CDé8 
CD6&67 

CD&6A 
CD&R 
CD&D 
CD70 

CcD72 
Cp7% 

cn78 
CD79 
CD7A 
CD7EB 

Cp7C 
CD7D 
CD7E 
CD7F 
[Sa}=1e] 

Ccp81 

cpez 
cp83 
CDh84 
cDas 

Ccoaé 
cpa7 
cCos8 
cp8? 
CcbBA 

cD8se 

DAI FIRMWARE CEBF-CDBA V1.0 Rev.1 

4C 

4K 
FE 
14E3 

00 
ES 
FEEOQ 

FF 
FF 

CDFBE& 

¥ SYMBOL 
KKK 0K K K KKK KOk 0K K 50K K K X0k Xk X 

CMDTE CBEF 

* 

DATA :4C {5 
DATA :4B K 

DATA :FRE 
DEL tE314 

DATA 300 End of table 

DATA :ES Assignment (= LET) 

DBL. :EOFE 

DATA FF 

DATA :FF 

KKK KKK KOK KKK KOk K OK KX 

¥ RUN basiccmd TALK X 
KKK KKK K KK XK KKK KOk kKK 

X 
RTALK CALL :E6&F8 (Q) Get addr parameter 

block in HL 
RTK10 MOV AM Get code 

INX H 

ORA A 
RM Ready if code = FF (end) 

CFI : 05 
Jc : CE4S Jump if freq. code 
CFI 2OC 

Jc tEE94 (0) Jump if volume code 

IMF s EC6D (0) Continu 

* 
3K KKK KOK KKK K XK 

* STRING DATA ¥ 
AR KKK KK KKK KK KKK 

X 
LC236 DATA 08 

DATA :57 ] 

DATA :41 A 

DATA :49 1 
DATA :54 T 

DATA 120 
DATA :4D M 
DATA 145 E 
DATA :4D M 

X 

LC237 DATA 3109 

DATA 157 W 
DATA :41 A 
DATA 149 1 

DATA :54 T 

DATA :20 
DATA :54 T 
DATA 149 I 
DATA :4D M 

DATA :45 E 

3 

X 

X 

END 

LC236 CD78 LCZ237 CD81 RTALK CD&4
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RTK10 
SCLEAR 
SCURS 
SDRAW 
SFILL 
SIF 
SLIST 
SNEW 
souT 
SREM 
SEAVA 
SSTOP 
suT 

DAI FIRMWARE CBBF-CDBA 

CD&7 87 CCEA SCALM 
CDhi2 SCOLG CC9E SCOLT 
cces SDATA CCAE 8DIM 
cceil SEDIT CC42 SEND 
ccee SFOR CCb2 SGOSUB 
Cccs SIMFP ccoAa SINPUT 
CC3A SLOAD CDIRE SLODA 
CBEBF SNEXT CCD%9 ENOISE 
CC23 SFOKE CC2A SPRINT 
CCCR SREST CEDD SRET 
CcC11 SSAVE CD23 SS0OUND 
CECE STALK CDSé6 STROF 
ChoO3 SWAIT CC32 

V1.0 

CDO%? 
cco1 
CCFS 
CBDé 
CCco1 
CCAS 
CC1A 
CCS3 
CCE1 
CEES 
CC4A 
CD4D 

Rev.1 

SCHECK CD2E 
SCONT 
spoT 
SENV 
8G0OTO 
SLET 
SMODE 
SON 
SREAD 
SRUN 
SSTEP 
STRON 

CBCé& 
CC7A 
CCsC 
CEF9 
CCBE 
cc72 
CCEF 
CCB6& 
CBF2 
CD3D 
CD4S



FAGE 01 

Qo2 

003 

004 

005 
006 

007 

o8 
009 

010 
011 

012 

013 
014 
015 

016 
17 
018 
019 

020 
021 

022 
023 

024 
025 
26 

027 
028 
029 
30 

031 
032 

033 
034 
035 

036 

03 

038 
039 
040 

041 
042 
043 
044 
045 
046 

047 

048 
049 

0S50 
051 

052 

053 
054 

055 
056 
057 

058 

059 
060 

061 

062 

063 

CDBE 
cbBeDn 

CDBE 
CD90 

CD?91 
CD93Z 

CcDhe4 

CD?& 

CD97 

CD99 

CD9A 

CDYC 

CD9D 
CD9F 

CDhAO 

CDAZ 

CDAS 
CDAS 

CDAé& 

CDA8 

CDA? 
CDAB 

CDAC 
CDAE 

CDAF 

DAI FIRMWARE CDBB-CFO1 V1.0 Rev.l 

ORG 1 CD8E 

* 
X 

X 
KR AKKKOORK KKK E RO K ORK KRR K R RR KKK 

x POINTERS TO STRINGS OF BASIC COMMANDS * 

F0KK KR XK KKK X KKK KKK KRR K KKK KR KKK KK KX 

* 

This table, with base at CCO08, is used for 

printing the Basic instructions during a 

listing. 

From the TOKEN, the address in this table can 

be found by: - 

CCOB + 3x TOKEN = address in table 

This is done by a routine on OECCC. 

on which the particular string can be found. 

The data byte after the address is an offset 

with base at OECF8. Therewith the instructions 

can be found about what to print after the 

X 
* 

* 

X 

X 
X 
X 

* 
X 

x The address given points to the memory location 

x 

* 

Xx 
* 
*x 

% Basic statement (when performing LIST). 

* 
C DTAB DBL : CBBF NEW 

DATA :00 

X 
DEL  :CECé6 CONT 
DATA 300 

* 
DEL :CBCE 8TOF 

DATA :00 

* 
DBL :CED& END 

DATA :00 
X 

DBL : CBDD RESTORE 

DATA :00 
X 

DEL  :CBEB RETURN 
DATA :00 

X 
DEL s CBF2 RUN 

DATA :00 
x 

DEL :CBF2 RUN 

DATA :01 

* 
DRL :CBF9 GOTO 

DATA 101 
X 

DBL 1CCO1 GOSUE 

DATA :01 

x 
DEL :CDIR LOAD 
DATA :04 

* 
DBL :CD23 SAVE 

DATA :04 
X 

DBL :CD2R CHECK
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064 
065 
066 
067 
068 
069 
070 
071 
072 
073 
a74 
075 
a76 
077 
78 
a79 
080 
081 
oez2 
083 
084 
085 
086 
087 
o8B 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

CDE1 

CDB2 
CDB4 

CDBS 
CDB7 

CDE8 
CDEA 

CDBB 
CDBD 

CDEE 

Cbco 

CDC1 
CDC= 

CDC4 
CbCé6 

CcpCc7 
[o30]00) 

CpcA 

cpcc 

CDCD 
CDCF 

Cbbo 

CcpD2 

CDD3 
CDDS 

CDD6 

CcbbD8 

CDD? 
CDDE 

CDDC 
CDDE 

CDDF 
CDE1 

CDE2 
CDE4 

CDES 
CDE7 

CDEB 
CDEA 

CDER 
CDED 

DAI FIRMWARE CDBB-CFO1 

00 

23CC 
05 

2ACC 
05 

32CcC 
oA 

78CD 
oA 

81CD 
04 

3ACC 

00 

3ACC 
o1 

3ACC 

OB 

4ACC 

ocC 

53CC 

oD 

scce 

OE 

68CC 

05 

75CC 

OF 

7ACC 
07 

81CC 

08 

89CC 

(el ] 

91CC 

09 

9BCC 

o9 

ASCC 
11 

ASCC 
10 

DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DEL 

DATA 

DEL 
DATA 

DEL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 
DATA 

DBL 

DATA 

DBL 
DATA 

DEL 
DATA 

DBL 

DATA 

Vi.0 

300 

1CC23 
105 

:CC2A 
105 

Rev.1 

ouT 

POKE 

WAIT 

WAIT MEM 

WAIT TIME 

LIST 

LIST 

LIST 

SOUND 

NOISE 

ENVELOPE 

CURSOR 

MODE 

DOT 

DRAW 

FILL 

COLORT 

COLORG 

INFUT 

INFUT
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126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 

CDEE 
CDFO 

CDF1 
CDF3 

CDF4 
CDF6 

CDF7 
CDF?9 

CDFA 
CDFC 

CDFD 
CDFF 

CEOQOQ 
CEOZ 

CEOS 
CEOS 

CEOb& 
CEO8 

CEO9 
CEOB 

CEOC 
CEOE 

CEOF 
CE11 

CE12 
CE14 

CE1S 
CE17 

CE18 
CE1lA 

CE1R 
CE1D 

CE1E 
CE20 

CE21 
CEZ23 

CE24 
CE26 

CE27 
CE29 

CE2A 
CE2C 

DAI 

0000 
00 

3ACC 

00 

FIRMWARE CD8B-CFO1 

DEL 
DATA 

. DBL 
DATA 

DEL 
DATA 

DEL 
DATA 

DBL 
DATA 

DEL 
DATA 

DBL 
DATA 

DBL 
DATA 

DEL 
DATA 

DEL 
DATA 

DBL 
DATA 

DBEL 
DATA 

DEL 
DATA 

DEL 
DATA 

DBL 
DATA 

DEL 
DATA 

DBL 
DATA 

DEL 
DATA 

DBL 
DATA 

DEL 
DATA 

DBL 
DATA 

vi.0 

1CCAE 

03 

:CCB6 
111 

s CCBE 

113 

: 0000 

113 

:CCCS 

114 

1CCCS 
315 

:CCCS 
116 

: CCCE 
103 

:CCD2 
3117 

:CCDY 
1 00 

:CCD9 

3118 

:CCEL 
2 19 

: CCEF 

:1A 

: CCEF 
:1B 

1 CCFS 

11 

:CCFC 
103 

1CDO3 
100 

:CDO? 
:1C 

:CD12 
104 

: 0000 
100 

:CC3A 
100 

Rev.1 

DATA 

READ 

LET 

Assignment 

IF 

IF 

IF 

REM 

FOR 

NEXT 

TREXT 

uT 

CALLM 

CLEAR 

IMP 

LIST 

(= LET)
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188 L3 

189 CE2D 3ACC DBEL 1CC3A LIST 

190 CE2F 01 DATA 101 

191 X 

192 CE30 3ACC DBL 1 CC3A LIST 

193 CE32 OB DATA 10B 

194 b 

195 CE33 11CC DEL 1CC11 SAVEA 

196 CE35 1E DATA :1E 

197 X 

198 CE36 1ACC DBL :CC1A LOADA 

199 CE38 1E DATA 1:1E 

200 X 

201 CE39 S56CD DBL 1CDS6 TALK 

202 CE3B 04 DATA 104 
203 X 
204 CE3C 3DCD DBL 1 CD3D STEF 

205 CE3E 00 DATA 100 

206 3 
207 CE3F 45CD DBL 1CD4S TRON 

208 CE41 00 DATA 100 

209 X 

210 CE42 4DCD DBL :CD4D TROFF 

211 CE44 00 DATA 100 

212 X 

213 KKK KOK KK KK KK KK KKK K K K KKK KK XK KX 

214 ¥ part of Run "TALK® (CD&D) X 

215 HOK KK KK KK KOk KOOKOOKK KK KKK KK KX KX 

216 X 

217 X Set frequencies of channels 0,1 or 2. 

218 X 

219 CEAS SF RTK&0 MoV E.A Code in E (=lobyte 

220 osc. addr) 
221 CE46 16FC MVI D,:FC 

222 CE48B 7E MOV AM Get 1st byte freq.code 

223 CE49 12 STAX D into osc. 

224 CE4A 23 INX H 
225 CE4ER 7E MOV AM Get 2nd byte freq.code 
226 CEA4C 12 STAX D into osc. 
227 CE4D C347EA JMP :EA47 (0) Handle next code 
228 * 

229 CESO FF DATA :FF 
230 x 

_231 KKK KOR KKK KKK XK KK KK KK KKK K 
232 % GET (M+1) IN E, ZERO M+1 X 
233 KK KKK KKK OK K HOK KK KK KKK KR KKK XK 

234 x 

235 x Part of EARRAY (CESB). 

236 x 
237 X Entry: HL points to M. 

238 ¥ Exit: HL points to M+1. (M+1) in E. 

239 X AFBCD preserved. 

240 X 
241 CES1 23 MPTO? INX H 

242 CESZ2 SE MoV E,M 

243 CES3I 3600 MVI M, 3100 

244 CESS C9 RET 
245 3 

246 KK KKK KKK XOOKORK X 

247 ¥ STRING DATA ¥ 
248 30K K KOK KOK Ok XK KK K K K 

249 x
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250 CES6 05 MSFACE DATA :05 
251 CES7 53 DATA :53 s 

252 CESB 50 DATA :50 P 

253 CES9 41 DATA :41 A 
254 CESA 43 DATA :43 c 
255 CESE 4S5 DATA :45 E 

256 * 

257 KKK KKK KKK K KK KK KK KKK KKK Kk 
268 ¥ part of RUN DIM (QE&639) X 
259 KKK KK HOKOK KKK K KK KKK KKK kK X 
260 * 
261 CESC 2B MFPT41 DCX H 
262 CESD C3ISRCE JMP :CRSB Erase array if exists 

263 * . 
264 KR KK KKK 0K K 3K KK K KK K K KKK KOk KKK K KKKk 

265 * GET TAERNUMBER IN L, DOUTC IN A X 
266 KK KKK KK KK 0K KOK K OK K 0K 0K KKK X KOk KKK K KKK K 

267 x 

268 ¥ Fart of Run “TAE". 
269 X 

270 CE&O CDIDE7 MFTSO cALL :E71D (0) Get nr of tabs in A 

271 CE&Z 6&F MOV L.A save it in L 

272 CE64 JAT101 LDA $ 0131 Get output direction 

273 CE67 C9 RET 
274 * 
273 KK HOKOK K KKK K 0K 30K K K K 30K 0K K K KOK K KOK KKK 30K KKKk K 

276 * PRINT EXFRESSION FOLLOWED BY A SPACE * 

277 KKK K OKKOK KK K KOK R HOK KK KK K0k 360K 5Ok KKK JOR KKK K 0K K K 

278 X 
279 ¥ Entry SCHSP frequently used to print a space. 

280 X 

281 CE&8 CDAZEE LCZ30 CALL :EEAZ () Frint expression 

282 CE&H IE20 SCHSF MVI A, 220 
283 CE6D C360DD JMF : DD&O Frint space 

284 * 
285 KKK AR KR K KKK K K 

286 ¥ PRINT *,7 % 

287 XK KKK K KK KK K K K 

288 * 

289 X Entry: None. 

290 ¥ Exit: FECDEHL preserved. 

291 X 

292 CE7¢0 3JIE2C SCHCO MVI A,:2C 

293 CE72 C3I60DD JMF : DD6O Frint 7,7 

294 X 

295 KKK KO0 KKK KOk KKK KK KKK KKK KKK XK K K X 
¥ PRINT A STRING BETWEEN SFACES X 

K KOKKOK K KOK K OK KK 0K K K 38K 30K 0K KK K K KKK KK 

* 

X Entry: Fointer to stringpointer on stack. 

¥ Exit: BC preserved. AFDEHL corrupted. 

X 
CE7S CD&BCE STX88 CALL :CE6E Print space 
CE78 E3 STXTS XTHL Get stringpntr from stack 

CE79 SE MoV E.M ) Store addr string in DE 

CE7A 23 INX H ) 
CE7E S6&6 MOV D.M ) 
CE7C 23 INX H ) 
CE7D E3 XTHL Addr after pntr on stack 

CE7E ER XCHG Addr string in HL 

CE7F CDZ2DE CALL :DR32 Print string pointed by HL 

CEB2 C36BCE JMF : CE6R Frint space 
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312 
313 
314 

315 
316 
317 CEBS 
318 CeEg8 
319 
320 

321 
322 

323 
324 CEBE 

325 CEBC 
326 CESBF 
327 CE9Q 

328 
329 

330 

331 

332 
333 CE?1 
334 CE92 

335 
336 
337 

338 
339 

340 
341 CE9S 

342 CE98 

343 

344 
345 

346 
347 
348 
349 
350 

351 

352 CE9R 
353 CE9E 

354 CE9F 

355 CEA1L 
356 
357 

358 
359 

360 

361 

362 
363 
364 CEA4 

365 CEARS 
366 CEAB 

367 

368 CEAR 
369 CEAC 

370 

371 

DAl FIRMWARE CDBB-CFO1 V1.0 Rev.l1 

CD17EF 

C338E1 

ES 
C32DE? 

FAAZ00 

C37CE? 

cpz2ico 

OR 
CDSSEDD 
C3ABREC 

D1 
ce 

x 

AR KKK KKK XK KKK KKK KKK KKK R KKK 
% EDIT: PRINT TEXT COMPLETE X 
AR FOKOK KK KK X K KK K 30K XK K KK KOK KKK X KK 
x 

LC216 CALL 1EF17 (2) Print text complete 
JMP 1E138 (2) Popall, ret 

* 
KRR KKORKOR KKK KKK OR KKK R KKK KRR KR KKK X 

X LIST ARRAY NAME - (not used) X 
KK KKK KOK R KK KK K KKK KRR R KK KR KKK XK 

Xx 

LC217 FUSH D 
CALL :EEF7 (0) List array name 

FOF D 
RET 

* 
HOK KK KK KKK K0k Kk X KK 

¥ part of C6BA X 

KAKKKKKKKKKRK KR K 

X 

LC196 PUSH H 
JMP :EF2D (2) Now set up screen bits 

for mode 1 

* 
KKK KKK KKK 

¥ (not used) X 
FKKOKHOK KKK KKK KX 

X 

Lc218 LDA 1 00A2 Get startaddr edit buffer 
JMF 1E97C (0) 

X 

KK KK KK KOk XK K K0k 0K KOk X K0OK KKK KOk X 

¥ CONVERT MACC FOR OQUTPUT x 
KK KK K KK KKK KK KK KK KK KKK K KX 

* 

¥ The MACC contents is converted from FPT to ASCII. 
X 
¥ Exit: AF corrupted, BCDEHL preserved. 

X 

FRCFP CALL :CO021 Convert FFT nr for output 

FUSH B 
MVI B,:01 Cannot trim last dec.place 
JMF : DB6S Tidy up into external form 

3 

FOKKOK K KK KO ORKOK K KKKk K X 

¥ LIST CURRENT LINE X 

KKK KKK KK KKK K KKK K 

* 

X Lists a program line if trace flag set. 

¥ Part of CBFS. 

X 
MPTO& bDCXx B 

CALL :DDSS Cursor to begin next line 
JMF :ECAB (0 List current line 

* 

LC219 FOP D (Not used) 

RET 

HOKKOK K KKK XK KKK K KKK 0K XK K 
¥ part of SMKRM (CAO1) X 
OKOKOK KK KKK KKK KKK KK KX KKK X
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374 X 

%75 CEAD D1 MPTO7 FOP D Return, CY=1 

I76 CEAE F1 POP FPSW 

277 CEAF 7 8TC 

378 CEBO C9 RET 

379 x 

380 CEEB1 F1 MFPTOB FOP FSW Return, CY=0 

381 CEB2 37 sTC 

382 CEB3 3F CMC 

83 CEB4 C9 RET 

384 X 

385 KR KRR KKK RN ERK 

386 ¥ CHANGE SCREEN MODE ¥ 

387 KERERKRERRRRKKRRRENERRK 

388 X 

389 % Part of Run "MODE® (OESBE). 

390 x 

391 % Entry: New mode in A. 

392 x 

393 CEBS EF MPT40 R8BT S Change mode 

394 CEB6 18 DATA :18 

39S CEB7 DA10ODA Jac :DAL10O 1f insufficient memoryt 

394 error *OUT OF MEMORY’. 

397 CEBA C9 RET 

398 x 

399 FRRKRRRKRRR KRR KRR KKK KK 

400 x part of RUN CLEAR (OE6BS) * 

401 EXRKKKRKERRERRRREKKRRKRR
 R KKK 

402 x 

403 * Checks if more than 4 bytes are cleared. 

404 x 

405 % Entry: HL: Number of bytes to be cleared. 

406 x F : flags on hibyte HL. 

407 * 

408 CEBE 110400 MFTA43 LXI D, : 0004 Must be at least 4 bytes 

409 CEBE F414DE CP :DE14 Compare HL-DE if not >32k 

410 CECt DA1SDA Jc :DAL1S Run error *NUMBER OUT 

411 OF RANGE™if < 4. 

412 CEC4 C? RET 

413 * 

414 CECS FF DATA FF 

415 x 

416 KRRKRK KKK KKK R KRR KR RN 

417 ¥ SET HEAP SIZE TO DEFAULT VALUE % 

418 ARRR KKK KRR RK RO KOK KX KRR KRR K 

419 x 

420 ¥ Part of emergency stop routine (CAZ5). 

421 ¥ Alsa runs a NEW command. 

422 * 

423 CEC& 210001 HRNEW LXI H,: 0100 

424 CEC9Y 229D02 SHLD 1:1029D Store HEAF default value 

425 CECC C3ESDE JMP : DEBES Run *NEW?® 

426 X 

42 R0 HOKK KKK KKK KK KKK KO0K KKK KK OO KKK KR KK 

428 * RE-ORBANISE SCREEN AFTER "DAI-FPC” X 

429 KK KOKK KK KK KKK KKK KKK KKK KRR KRR KK KX X 

430 X 

431 ¥ Lines after *DAI PERSONAL COMPUTER® are set in 

432 * unit colour mode. 

433 % Set line mode byte to 7F and first char. 

434 * byte to 20, colour 00 during screen init. 

438 *
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 

455 
456 
457 
458 
459 

460 

4561 

462 

463 

464 

465 
466 
4467 

468 
469 

470 
471 

472 
473 
474 
475 

476 
477 
478 
479 

480 
481 
482 
483 
484 

485 
486 
487 
488 
489 
490 
491 
492 
493 
494 

495 
496 
497 

CECF 
CED1 
CED2 
CED3 
CEDS 
CEDé& 

CEDB 
CED? 

CEDA 
CEDB 

CEDE 
CEDF 
CEEZ2 
CEE3 

CEE4 
CEE7 
CEE9 

CEEC 
CEEF 

CEF2 
CEF3 
CEFé6 

DAI FIRMWARE CDBB-CFO1 V1.0 Rev.1 

OB 
C31DE7 

JA4000 

E&3F 
324000 

J206FD 
C3FFDA 

E1 
CD3CES 
C395EF 

% Entry: HL line mode byte of part. line. 

x 
MFTO4 MVI M, 7F Wide char line contr byte 

DCX H 
DCX H 
mMvI M, 320 Load space 

DCX H 

MVI M, 2 00 Colour no change 

DCX H 
RET 

x 
ERERRRRIRR KRR R R KKK R RN KRR AKX KRR KKK 

% part of RUN "WAIT(TIME)® (DFDS/DFF7) ¥ 

fT2332333E I3 3 3323323233332 8 24 

* 
REX1D DCX B 

JMP tE71D (0) Get value of argument 
in A (max. FF) 

X 

FXRREME KRR KKK R KRR R KRR ERKERIERKN 

* EVALUATE ARGUMENTS IN NUMERIC EXFPRESSION X 

(3323333333333 333333333232 223 2823323223033 

x 

% Not used. 

x 

LC231 FUSH PSW 
CALL :EB19 (0) Evaluate arguments 
POP PSW 

RET 

* 
EXRERRNBERKREBERRKERAKKKRRRKKREEEXRXEKK 

% SELECT ROM BANK O3 PRINT MESSAGE ¥ 
EXRORKE BRI R R KRR RAKKRKEKEK 

* 
% When CEE4 is called, the 2 bytes following 

% the CALL-instruction indicate the message to 

¥ be printed by the routine DAFF. 

X 

S ELRC LDA : 0040 Get POROM 
ANI 13F Select ROM bank O 
8TA : 0040 Set POROM 
STA 1FDO6 and PORO 
JIMP 1 DAFF Print message 

x 

EXROORKKKR KR KRR O RO KK KOO R KRR R K 
% EDIT: RETURN FROM ’DELETE CHARACTER® ¥ 
30K KKK KK KK 3K KK KK OK KK KK 00K KR K KOORK KRR K KX K X 

x 

¥ Fart of Z2EFCC. 

X 

LC232 FOF H 

CALL :E330 (2) Put cursor on screen 

JIMF tEF9S (2) Popall, ret, Cy=1 

x 

30K 38K KKK KKK KK KK XK KK KK KK 0K K K K KK KKK KR KKK K K 
* PRINT "COMPUTER® UNDER "DAI PERSONAL® ¥ 
AR FORAOK KKK KKK K KKK HOK K KK KKK K K K KKK KOK KKK KOk KK 

Part of RESET (C731). 
During screen initialisation used to set a 

new line mode byte between both parts of the 

message. Line colour bytes are set for medium * 
K 

% 
M
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498 

499 

S00 

501 
502 

503 
504 
505 CEF 
506 CEF 
%07 CEF 
508 CEF 

509 CEF 

S10 CFO 
511 

512 CFO 

513 

514 

515 
516 CFO. 

KKK K K KKK K KOKOKK KRR KKK KKK OORK K 

TABLEZX 

KKK KK X XK KOKKOK XK K0OK KK KKK KKK K 

DAl FIRMWARE CD8B-CFO1 

9 365F 

B 2B 
C 3640 
E 23 

F 19 

0 C9 

1 FF 

2 

¥ 8 YMBOL 

CDTAE CDBE 

LC216 CE8S 
LC230 CE&8 

MPTO4 CECF 
MFTO? CES1 

MFTS50 CE60 

SCHCO CE70 

STXTS CE78 

FBCP 

LC217 
LC231 
MFTO6 

MFPT40 

MSPACE 
SCHSF 

* 
% 

resolution. 

CE9R 

CEBB 
CEDE 
CEA4 

CEES 

CESé 

CE&RB 

HLsz 

MVI 
DCX 

MVI 
INX 

DAD 

RET 

DATA 

END 

HRNEW 

LCcz18 
LC232 
MFTO7 

MFPT41 

REX1D 
SELEO 

V1.0 Rev.l1 

line mode byte to be changed. 

offset for calculation next 
line mode byte. 
next line mode byte. 

M, :5F Set line mode byte 

H 
M. 40 Set line colour byte 

H 
D Addr. next line mode byte 

tFF 

CECé& LC196 CE?1 
CE9S LC219 CEAR 

CEF2 MPTOZ CEF9 

CEAD MPTO8 CER1 
CESC MPT43 CEEBR 

CEDA RTK&0 CEA4S5 

CEE4 8STXSS CE7S
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002 ORG 1CFO2 

003 X 
004 * 

005 X 

006 (3313338333333 33 3333333333233 3333 333323 

007 * POINTERS TO ROUTINES BASICCOMMANDS X 

008 KRR RR R KRR KKRKRKR KRR KRR R IR KRR KK 

Q09 X 

010 X This table, with base at CF00O, gives the 

011 % addresses of the routines for execution of the 

012 ¥ Basic statements. 

013 ¥ The offset from baseaddress CFOO can be found 

014 ¥ by adding 2x TOKEN to the base address. 

1S5 X Address indicates begin subroutine (ROM bank O). 

016 x 

017 ¥ The number given between brackets is the TOKEN. 

o018 * 

019 CFO2 BSDE CITAE DBL :DEES (81) NEW 

020 CF04 DSDE DBL 1 DEDS (82) CONT 

021 CFO0& O3DF DEL :DFO3 (83) STOP 

022 CFO8 OCDF DBL 1 DFOC (84) END 

023 CFOA 01E4 DEL tE401 (85) RESTORE 

024 CFOC 4CDF DEL :DF4C (B6) RETURN 

025 CFOE 9EDF DEL s DF9E (87) RUN 

026 CF10 BADF DBL 1 DFBA (B8) RUN <linenumber > 

027 CF12 63DF DEL :DF63 (89) GOTO 

028 CF14 2ADF DBL :DF2A (BA) GOSUB 

029 CF16 70D2 DEL 1 D270 (8B) LOAD 

Q30 CF18 3DD2 DEL :D23D (8C) SAVE 

031 CF1A C3D2 DEL 1 D2C3 (BD) CHECK 

032 CF1C C9DF DEL :DFC? (BE) OUT 

033 CF1E CODF DBEL 1 DFCO (8F) POKE 

034 CF20 DSDF DEL :DFDS (90) WAIT 

035 CF22 F7DF DEL 1 DFF7 (91) WAIT MEM 

036 CF24 16E0 DBL 1EQ16 (92) WAIT TIME 

037 CF26 97E1 DEL sE197 (93) LIST <whole program> 

038 CF28 AAEL DEL tE1AA (94) LIST <linenumber > 

039 CF2A B&E1L DEL tE1B6 (95) LIST <part of progr> 

G40 CF2C BCEA4 DEL :E4BC (96) SOUND 

041 CF2E OCES DEL 1 ESOC (97) NOISE 

042 CF30Q 70ES DEL 1ES70 (98) ENVELOPE 

043 CF32 B2ES DBL 1 ESB2 (99) CURSOR 

044 CF34 EBBES DBL :ESBR (9A) MODE 

045 CF36 CI1ES DEL :ESC1 (98) DOT 

046 CF38 CEES DEL 1ESCE (9C) DRAW 

047 CF3A D7ES DBEL :ESD7 (9D) FILL 

048 CF3C QEE6& DBL :E&OE (9E) COLORT 

049 CF3E 15E6 DEL :E61S (9F) COLORG 

050 CF40 02ZE3 DBL 1E302 (AQ) INFUT 

051 CF42 FCEZ2 DEL tE2FC (A1) INPUT <with prompt:> 

052 CF44 BFE1L DBL 1E1BF (A2) DATA 

053 CF46 23E3 DEL tE323 (A3) READ 

054 CF48 SAE4 DBL :E45A (A4) LET 

055 CF4A SAE4 DBL :E4SA (AS) assignment 

0S6 CF4C 20DF DBL +DF20 (Ab) IF THEN <{statement> 

057 CF4E 15DF DBL :DF1S (A7) IF GOTO 

058 CFSO 15DF DEL 1DF15 (AB) IF THEN <linenumber > 

059 CFS2 BFE1 DEL :E1BF (A9) REM 

060 CFS4 2BEO DBL 1EO2B (AR) FOR .. TO 

061 CFS6 ESEOQ DEL tEQES (AB) NEXT 

062 CFS8 CSEQ DEBEL :EOCS (AC) NEXT <variable> 

063 CFSA B3EZ2 DEL :E2ZB3 (AD) PRINT
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064 
065 

066 
Q67 

068 
069 

Q70 
Q71 

072 
073 
074 

075 
076 

077 
o078 
079 

080 

o081 

082 
o83 
084 
085 

086 

087 

088 
089 
090 

091 
092 

093 
094 
095 

096 
097 

098 

099 

100 
101 

102 
103 
104 

105 
106 

107 

108 
109 
110 
111 
112 

113 
114 

115 

116 

117 

118 
119 
120 
121 

122 

123 
124 

CFSC 
CFSE 
CF60 

CFé&2 
CF64 
CF66 
CFé8 
CF6A 
CF&C 
CF&E 
CF70 
CF72 
CF74 
CF76 
CF78 
CF7A 

CF7C 

CF7E 
CF7F 
CF82 
CF83 

CFB6 
CF87 
CFee 

CF89 
CFB8A 

CFBE 

CFBC 

CF8D 
CFBE 

CFBF 
CF90 
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6ADF 
71DF 
2FE6 
33DA 
FEE6 
A4ESL 
BSE6 
FSEL 
FSE1 
SIEZ2 
SCE2 
1DD8 
SEDB 

64CD 
FEDE 

CEE&6 
DSE6 

B7 
CA7CEE 
23 
C3C7EA 

DBL :DF&6A (AE) ON GOTOD 

DEL 1DF71 (AF) ON GOSUR 
DEL s EG2F (RO) DIM 
DBL :DA33 (E1) XXX (error line run) 

DBL 1E6TE (B2) UT 
DEL 1E6AS (B3) CALLM 

DBL :E4BS (B4) CLEAR 
DBL tE195 (BS) IMP 
DBL 1EIFS (B&) EDIT <total> 

DBL 1E253 (B7) EDIT <linenumber > 

DBEL tE25C (B8) EDIT <part> 

DEL 1 DB1D (BY) SAVEA 

DEL : DBSE (BA) LOADA 
DEL 1CD64 (EB) TALK 
DBL 1 DEFE (BC) STEF 
DEL tE6CE (BD) TRON 

DEL 1E6DS (BE) TROFF 

3 
RO KK KOKKNOKOK KK KKK KKKk K KKK KKK KK K 

¥ part of RUN *ASC" (OEACF) X 

KKK KKK KKK K KKK KK KKK KKK R KK kK 

* 

MFTS1 ORA A Nulstring ? 

Jz tER7C (0) Then 0 into MACC 

INX H Else: 

JMP 1EACT () Next byte from MEM 

into MACC 

X 
KKK K KKK KOKK KK KKK KKK K KKK K KKK KKK KR K KKK 

¥ TABLE FREFIXES FOR UNITARY OPERATIONS X 

FOK KKK KKK KKK KKK KKK KK KKK K KRR XK R XXX K X 

x 
¥ Only used by LIST for decoding. 

¥ The prefix gives a code for unitary operators, 

X which on encoding are directly determined, not 

* locked up in a table. 

* 
¥ Format: length of name / name / S-bit opcode 

Xx 

OFTEB 
SERA DATA :01 

DATA 2B ( 

DATA :1A 

X 

DATA :01 
DATA :2D = 

DATA :1D 

* 
DATA :01 
DATA 2B * 
DATA :1C 

X 

DATA :00 Fixed FPT conversion 

DATA :1F 

x 

FEORKKKORR KRR KKK KK KX K KKKk 

* TABLE RINARY OPERATORS X 

KKK IOKKOK KKK KK KKK KK KOOk K KK KK 

X 

% Format: 1 bytes length of name. 

x n bytes: name. 

1 byte: code byte:
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126 
127 
128 
129 

130 
131 

132 

133 
134 
135 

136 
137 
138 
139 

140 

141 

142 

143 
144 

145 
146 
147 

148 
149 

150 
151 
152 

153 
154 

155 
156 
157 

158 
159 

160 
161 

162 

163 

164 
165 
166 
167 

168 

169 
170 

171 

172 
173 
174 

175 
176 

177 

178 

179 
180 
i81 

182 
183 
184 

185 
i86 
187 

CF91 
CF92 
CF93 

CF94 
CF95 
CF96 

CF97 

CF98 

CF99 
CF3A 
CFoR 

CFeC 

CF9D 
CF?E 

CF9F 
CFAO 
CFA1 
CFAZ 
CFAZ 
CFAS 

CFAS 
CFA& 
CFA7 

CFA8 

CFA9 

CFAA 

CFAR 
CFAC 

CFAD 
CFAE 
CFAF 

CFEO 

CFE1 
CFB2 

CFBE3 
CFE4 

CFBS 

CFBé& 
CFB7 

CFE8 
CFE? 

CFBA 
CFEB 

CFBC 
CFBD 

CFBE 

CFBF 
CFCO 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
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highest 3 bitss 

lowest 

U
o
X
 

O
Z
D
w
 

r
x
w
 

D
O
 

X 
- 

n
T
o
m
 

S bite: 
priority. 

opcode.
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188 

189 
190 

193 

192 

193 

194 

195 

196 
197 

198 
199 

200 

201 

202 

203 
204 
205 
z206 

207 
208 

209 
210 

211 

212 
213 
214 
215 

216 
217 
218 
219 

220 

221 
222 
223 

224 

225 

226 

227 

228 
229 

230 
231 

23 
233 

234 
233 

236 

237 

238 
239 
240 

241 

242 

243 
244 

245 

246 
247 

248 
249 

CFC1 
CFC2 
CFC3 
CFC4 

CFCS 
CFCé& 

CFC7 

CFC8 

CFC% 

CFCA 

CFCR 

CFCC 

CFCD 
CFCE 

CFCF 

CFDO 

CFD1 
CFD2 

CFD3 

CFD4 

CFDS 
CFD& 
CFD7 

CFD8 
CFD? 
CFDA 

CFDEB 

CFDC 
CFDD 

CFDE 

CFDF 
CFEQ 

CFE1 

CFEZ2 
CFE3 

CFE4 
CFES 

DAl FIRMWARE CF(02-D100 V1.0 

X 

SAND 

* 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 

102 
3 3C 
s 3E 
152 

302 
13C 

:3D 

153 

101 

13C 

154 

101 

Rev.1 

v 
A 

~ 
[} 

i 
o
c
z
D
 

3K K KK KKK KKK KK KKK KK XK KKK 0K K 

% TABLE UNITARY OFERATORS X 

K KOKKKOK K KK KK KK KKK K KK KK KK X 

x 
% Format: 1 byte: 

* n bytes: 
3 1 byte: 

x 

X 
* 
OFTEM DATA :04 

DATA 149 

DATA t4E 
DATA :4F 

DATA 154 

DATA :1E 

X 

DATA :01 

DATA 2R 

DATA A0 

* 
DATA :01 

DATA :2D 

DATA :A1 

* 

DATA :00 

DATA :00 

X 

Length of name. 

Name. 
Code byte: 

% highest bits: priority. 

S lowest bits: opcode. 

-
0
 

Z 
-
 

End of table 

KKK KKK KKK KOKK KK OKK K KKK KKK KKK KKK K 

X TABLE STRINGS BASIC FUNCTIONS * 

K00 K 30K KRR KK K KKK KK 0K 0K KKK KK K KKK KK 

*
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250 % Format: 1 byte: Length of name. 

251 3 n bytes: Name. 

252 * 1 byte: High nibble: type of info. 

253 * Low nibbler nr of arguments. 

254 1 3 1 byte: High nibbler required type 

255 Xx of variable expected: 

256 X (O=FPT, 1=INT, 2=STR). 

257 X 

258 FUNTB 

259 CFE6 03 SABS DATA 103 

260 CFE7 41 DATA 141 A 

261 CFEB 42 DATA :42 B 

262 CFE9 S3 DATA 153 8 

26X CFEA 01 DATA 101 

264 CFEB 00 DATA :00 

265 X 

266 CFEC 04 SALOG DATA 104 

267 CFED 41 DATA 141 A 

268 CFEE 4C DATA :4C 1= 

269 CFEF 4F DATA :4F 0 

270 CFFO 47 DATA 147 G 

271 CFF1 01 DATA :01 

272 CFF2 00 DATA 100 
273 x 

274 CFF3 03 SASC DATA 1103 

275 CFF4 41 DATA 141 A 

276 CFFS S3 DATA :53 s 

277 CFF6&6 43 DATA :43 C 

278 CFF7 11 DATA =11 

279 CFF8 20 DATA :20 

280 * 

281 CFF9 04 SCHR DATA :04 

282 CFFA 43 DATA :43 c 

283 CFFB 48 DATA :48 H 

284 CFFC 52 DATA 352 R 

285 CFFD 24 DATA 124 $ 

286 CFFE 21 DATA 121 

287 CFFF 10 DATA :10 

288 * 

289 DOOO 04 SCURX DATA :04 

290 D001 43 DATA 143 £ 

291 D002 SS DATA :55 u 

292 DOO3 S2 DATA 52 R 

293 D004 S8 DATA :58 X 

294 DOOS 10 DATA :10 

295 * 

296 DOO6 04 SCURY DATA :04 

297 DOO7 43 DATA 143 o4 

298 D008 S5 DATA :55° u 

299 DO09 52 DATA 352 R 

300 DOOA S9 DATA 159 Y 

301 DOOEB 10 DATA :10 

302 X 

JI0Z DOOC 03 SEXF DATA :03 

304 DOOD 45 DATA 145 E 

305 DOOE S8 DATA :58 X 

306 DOOF S0 DATA 150 P 

307 D010 O1 DATA 101 
308 DO11 OQ DATA :00 

309 x 
310 DO1Z 04 SFRAC DATA 104 

311 DO13 46 DATA :146 F
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312 D014 52 DATA 152 R 

313 DOIS 41 DATA :41 A 

14 DO1& 43 DATA :43 c 

315 DO17 01 DATA :01 

316 DO1B 00 DATA :00 

317 3 

318 DO19 O3 SFRE DATA 103 

319 DO1A 46 DATA :46 F 

320 DOiB 52 DATA 152 R 

321 DOIC 45 DATA :4S E 

322 DOID 10 DATA :10 

323 X 
324 DOLE 04 BFREQ DATA :04 

325 DO1IF 46 DATA :46 F 

326 DO20 52 DATA 52 R 

327 DO21 45 DATA :45 E 

328 D022 S1 DATA :51 °] 

329 D023 11 DATA :11 

I30 D024 QO DATA 00 

331 x 

332 D025 04 SGETC DATA :04 

333 D026 47 DATA :47 G 

334 DO27 45 DATA :45 E 

335 D028 54 DATA 354 T 
336 DOZ9 43 DATA 43 C 

337 D0O2A 10 DATA 10 

338 X 

339 DOZE 04 SHEX DATA :04 

340 DO2C 48 DATA 148 H 
341 DOZD 45 DATA :45 E 
342 DOZE S8 DATA :58 X 

" 343 DOZF 24 DATA :24 ® 
344 DO3IO 21 DATA :21 

345 DO31 10 DATA :10 

346 * 
347 DO32 03 SINF DATA :03 
348 DOZT 49 DATA :49 I 

349 DO34 4E DATA :4E N 
350 DO3S S0 DATA :50 [ 
351 DO36 11 DATA 11 

352 DO37 10 DATA 110 

I53 x 

354 DO38 03 SINT DATA :03 

355 D039 49 DATA :49 I 
356 DO3A 4E DATA :4E N 

357 DOZR 54 DATA 154 T 

358 DO3C 01 DATA 01 

359 DO3D 00 DATA :00 

360 X 
361 DOZE 0S5 SLEFT DATA :05 

362 DOIF 4C DATA :4C (i 

363 DO4O 45 DATA :4%5 E 
364 D041 46 DATA 146 e 

365 D042 54 DATA :54 T 

I66 D043 24 DATA :24 L] 

367 D044 22 DATA :22 
368 DO4S 20 DATA :20 

369 D046 10 DATA :10 
370 * : 

371 D047 03 SLEN DATA :03 
372 DO4B 4C DATA :4C {5 

573 D049 45 DATA 145 E
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374 DO4A 4E DATA t4E N 
375 DO4B 11 DATA 111 
376 DO4AC 20 DATA :20 
377 x 
378 DO4D 06 SVPT DATA 106 
379 DO4E S6 DATA 156 v 
380 DOAF 41 DATA 141 A 
381 DOSO 52 DATA 152 R 
382 DOS1 SO DATA :S0 F 
383 DOS2 54 DATA 154 T 
384 DOS3 52 DATA 152 R 
38% DOS4 11 DATA 111 
386 DOSS 30 DATA 130 
387 x 
388 DOS6 O3 SLOG DATA :03 
389 DOS7 4C DATA :4C L 
390 DOS8 4F DATA :4F o 
391 DOS9 47 DATA 147 G 
392 DOSA Ot DATA :01 
393 DOSE 00 DATA 100 
394 X 
395 DOSC 04 SLOGT DATA :04 
396 DOSD 4C DATA :4C L 
397 DOSE 4F DATA :4F 0 
398 DOSF 47 DATA :47 G 
399 DO&O 54 DATA 154 T 
400 D061 01 DATA :01 
401 D062 00 DATA :00 
402 X 
403 D063 04 SXMAX  DATA 104 
404 D064 S8 DATA 158 X 
405 DO&S 4D DATA 14D M 
406 D066 41 DATA :41 A 
407 D067 S8 DATA :58 X 
408 DO&B 10 DATA :10 
409 * 
410 D09 04 SYMAX  DATA 104 
411 DOGA 59 DATA :59 Y 
412 DO&E 4D DATA :4D M 
413 DOLC 41 DATA :41 A 
414 DO6D S8 DATA :58 X 
415 DOLE 10 DATA :10 
416 x 
417 DO&F 04 SMID DATA :04 
418 DO70 4D DATA :4D M 
419 DO71 49 DATA :49 1 
420 DO72 44 DATA :44 D 
421 DO73 24 DATA :24 s 
422 DO74 23 DATA :23 
423 DO7S 20 DATA :20 
424 DO76 10 DATA :10 
425 DO77 10 DATA 10 
426 X 
427 DO78 03 SPDL DATA 103 
428 D079 SO DATA 150 P 
429 DO7A 44 DATA :44 D 
430 DO7E 4C DATA :4C L 
431 DO7C 11 DATA 111 
432 DO7D 10 DATA :10 
433 X 
434 DOVE 04 SFEEK  DATA :04 
435 DO7F 50 DATA 150 F
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476 DOBO 45 DATA :45 E 
437 D081 45 DATA :45 (= 

438 D082 4B DATA :4B K 
439 DOBT 11 DATA :11 

440 D084 10 DATA :10 

441 x 
442 DOBS 02 SFI DATA :02 
443% DOB& SO DATA 50 P 
444 DOB7 49 DATA 149 1 

445 DO8B 00 DATA :00 

446 * 
447 DOB? 06 SRIGHT DATA 106 
448 DO8BA S2 DATA 152 R 

449 DOBE 4% DATA :49 1 

450 DOBC 47 DATA :47 G 

451 DOBD 48 DATA 148 H 

452 DOBE 54 DATA 54 T 

453 DOBF 24 DATA 124 % 

454 DOR0 22 DATA :22 
455 D091 20 DATA :20 

456 D092 10 DATA :10 
457 X 

458 D093 03 SRND DATA :03 
459 DO94 52 DATA :52 R 

460 DOYS 4E DATA :4E N 
461 DOY6 44 DATA :44 D 

4462 DOY7 01 DATA :01 
463 D098 00 DATA 200 

464 X 

465 D099 04 SBCRN DATA :04 
466 DO9A 53 DATA :53 S 
467 DOYRB 43 DATA :43 c 

468 DOYC 52 DATA 52 R 
469 DOYD 4E DATA :4E N 

470 DOSE 12 DATA 12 

471 DOSF 10 DATA :10 

472 DOAOD 10 DATA :10 

473 X 
474 DOAL O3 SS6N DATA :03 
475 DOAZ 53 DATA :53 8 

4746 DOAT 47 DATA :47 G 

477 DOA4 4E DATA :4E N 

478 DOAS O1 DATA :01 

479 DOAL OO DATA 100 

480 X 
481 DOA7 O3 S8FC DATA :03 

482 DOA8 53 DATA 153 s 
483 DOA? S0 DATA :50 P 

484 DOAA 43 DATA :43 c 

485 DOAE 21 DATA :21 

486 DOAC 10 DATA :10 

487 X 

488 DOAD O3 SSER DATA 303 

489 DOAE 53 DATA :53 8 
490 DOAF 51 DATA 151 e 

491 DORO 52 DATA :52 R 

492 DOERL O1 DATA 101 

493 DOBZ 00 DATA :00 

494 * 

495 DOEBZ 04 SSTR DATA :04 

496 DOB4 S5 DATA :53 S 
497 DOBS 54 DATA :54 T
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498 DOB6 52 DATA 152 R 
499 DOB7 24 DATA 124 % 

S00 DOE8 21 DATA :21 
501 DOB? €O DATA 100 

502 X 
S03 DOBA 03 STAR DATA 1:03 

504 DOBB 5S4 DATA 354 Uy 
S05 DOBC 41 DATA 141 A 

506 DOBD 42 DATA 142 B 
507 DOBE 21 DATA :21 
508 DOBF 10 DATA :10 

509 X 

510 DOCO O3 SVAL DATA 103 
511 DOC1 Sé& DATA :56 v 
512 DOC2 41 DATA :41 A 

513 DOC3 4C DATA :4C L 
514 DOC4 01 DATA 101 

515 DOCS 20 DATA :20 
S16 * 

517 DOCé& 03 S8IN DATA :03 
S18 DOC7 53 DATA :53 =] 
519 DOC8 49 DATA 149 1 

520 DOC? 4E DATA 4E N 

521 DOCA 01 DATA :01 

522 DOCB 00 DATA :00 

523 * 
524 DOCC 03 sScos DATA :03 
525 DOCD 43 DATA :43 c 

526 DOCE 4F DATA :14F e] 
527 DOQCF 53 DATA 53 =) 

528 DODO 01 DATA :01 

529 DOD1 0O DATA 100 
530 * 

531 DODZ 03 STAN DATA :03 
§32 DODZ 54 DATA :54 i 

533 DOD4 41 DATA 341 A 
534 DODS 4E DATA :4E N 

535 DOD6 01 DATA :01 
536 DOD7 00 DATA :00 

537 X 

538 DOD8 04 SASIN DATA :04 
539 DOD9 41 DATA :41 A 
540 DODA 53 DATA 353 8 

S41 DODB 49 DATA :49 1 
542 DODC 4E DATA :4E N 

543 DODD 01 DATA :01 

544 DODE 00 DATA 100 
545 X 

546 DODF 04 SACOS DATA :04 

547 DOEOQ 41 DATA :41 A 

548 DOE1 43 DATA :43 C 

549 DOEZ 4F DATA :4F 0 

550 DOE3 53 DATA 353 =] 

551 DOE4 01 DATA" :01 

552 DOES 00 DATA 300 

353 X 
554 DOE6 03 SATN DATA :03 
555 DOE7 41 DATA 141 ] 

556 DOE8S 54 DATA :54 13 

557 DOE9 4E DATA :14E N 

558 DOEA 01 DATA 01 
559 DOEB 0O DATA :00
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560 
Sé&1 DOEC 00 

562 
563 
564 
565 
566 
567 
568 DOED 15 
569 DOEE F4 

570 DOEF 24 

571 DOFO 00 

572 
573 DOF1 81 

574 DOFZ 80 

575 DOFZ 00 

576 DOF4 00 

S77 
578 DOFS 02 
579 DOFé6 C9 

580 DOF7 OF 

581 DOF8 DE 

82 
583 DOF9 00 
584 DOFA 00 
585 DOFE 00 
586 DOFC 04 
S87 
588 DOFD Q0 
589 DOFE FF 
590 DOFF FF 
‘591 D100 FF 
592 
593 
594 
595 D101 

* 

KKK KKK K KOK KKK KKK KKK XK KK 

¥ S8 YMEOL 
KKK KKK KK KK KKK KKK 0K K 0Kk K00k K 

CITAB 

FRPI 

MFTS1 

SAERS 

SASC 

SCHR 

SDIV 

SFRER 

SINT 

SLOGT 
8Pl 

S5GN 

S8TR 

SVPT 

CFo2 

DOFS 

CF7E 

CFEé& 
CFF3 

CFF9? 

CF91 

DOLE 
DO38 

DOSC 
Do8s 

DOAL 

DOB3Z 

DO4D 

* 
EXKKERAK 
* DATA X 
KREKKK KX 
* 
ENDFT 
FFOSC 

X 

FFM1 

X 

FPPI 

X 

14 

* 
IRAND 

* 
x 
* 

TABLE X 

ENDFT DOED 
FUNTB CFE6 
OFTAB CF91 
SACOS  DODF 
SASIN DOD8 
sCO0S  Doce 
SEXP  DOOC 
SBETC D025 
SLEFT DO3E 
SMID  DO&F 
SRIGHT D089 
SSIN  DOC6 
STAE  DOEA 
SXMAX D063 

DATA 

DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DATA 
DATA 
DATA 

END 

FPM1 
14 
OPTER 
BALOG 
SATN 
SCURX 
SFRAC 
SHEX 
SLEN 
SPDL 
SRND 
SSFC 
STAN 
SYMAX 

: 00 

DOF1 

DOF9 
CF8é 
CFEC 
DOE6 
DOOO 
DO12 
DO2E 
D047 
Do78 
DOF3 
DOA7 
DOD2 
DO&% 

End of table 

Sound constant 

FPT 

FET 

INT 

AND 

FFPOSC 
IRAND. 
OFTEM 
SAND 
SERA 
SCURY 
SFRE 
SINP 
SLOG 
SPEEK 
SSCRN 
SSER 
SVAL 

{—=1) 

(FI) 

4) 

mask 

DOED 

DOFD 

CFD8 

CFCF 

CF86 

D006 

DO19 

D032 
DOSé 

DO7E 
DO9? 

DOAD 

DOCO 

(not used)
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002 
00X 

004 
005 
006 

[elel 
008 
009 
o010 
011 
12 

013 

a14 
015 
016 
017 
018 

019 

020 
021 
022 
023 

024 

025 
026 

027 

028 
029 

Q30 

031 
032 

033 

034 
035 
036 

Q37 

038 

039 

040 
041 
042 

043 

Q44 

045 
046 
047 
048 
049 

S0 

051 
052 

053 
Q5S4 

055 
056 
057 
058 
059 

060 
061 
062 
063 

D101 
D102 

D105 

D106 
D107 

D108 
D109 
Di0OA 

D10OD 
D10OE 

D111 
D112 
D113 
D116 

D117 
D118 
D119 

D11A 
Di1D 
D11E 
D11F 
D120 

DAI FIRMWARE D101-D23C V1.0 Rev.1 

AF 
320000 
ce 

DAZBDA 

ES 
CDBED1 

E3 

CDé6DD1 
El 

D1 

ORG :D101 

s=sooss=ssss=cs== 

%% STRING HANDLER XXX 

M
 

I 
P 

N 
AW
 
W
 

FRREAOKKRNE KRR KRR RRKK 
* INITIALISE STRING HANDLER ¥ 
R AOKKOOKKR KRR R KRR KKK KR AKKK 

X 

¥ Initialises a given size of string area. 

% This routine is used once by RESET (C719), but 
X without purpose. It belongs to another BASIC 

% package of the firm DAI. 

L3 
¥ Entry: None. 

% Exit: A=0, BCDEHL preserved. F corrupted. 

X 
SHINIT XRA A 

STA 1 Q000 Zero 0000 
RET 

* 
KK KKK K ORK KKK KKK KX 
X APPEND TWO STRINGS X 
FOKKOKHOKK KKK KR KKK KKK K 

* 

Appends two strings together to one new string 

by adding the 2nd string to the end of the 1st 

string. 

* 
* 

X 

* 
X Entry: DE: Startaddress 1st string. 

X (ist byte is length byte). 

X HL: Startaddress 2nd string. 

X Exit: AFBCDE preserved. 

X HL: Foints to new string. 
X Error if string too long. 

X 

Sl HAFF PUSH PSW 

FUSH D 
LDAX D Get length 1st string 

ADD M Calc length new string 
Jc :DAZE Run error "STRING TOO LONG™ 

if length >255. 
FUSH H Save pntr 2nd string 

CALL :DIBE Find place in Heap for 

new string 

PUSH H Save pntr to new string 

INX H 
CALL :D16D Move 1st string to new loc. 

FOF D 
XTHL 
XCHG 
XTHL 
CALL. :D16D Move 2nd string to new loc. 

FOF H Get pntr to new string 

POF D 
FOF FSW 
RET
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064 

065 
0bé 
067 
068 
069 

070 
071 

072 
a73 

074 
075 

076 

a77 
078 
a79 

08O 
081 

082 
B3 
084 
085 
086 
087 
088 
089 
090 

091 

Q92 

093 

094 

095 
096 

097 
a98 

099 

100 
101 

102 
103 
104 

105 

106 
107 

108 
109 
110 
111 

112 
113 
114 

115 

116 
117 
118 

119 

120 
121 
12% 

123 

124 

125 

D121 

D122 

D123 
D124 

D125 

D126 
D127 
D128 
D129 

Di12A 
Di2B 

D12D 

D12E 
D131 
D132 
D13 

D135 
D136 
D137 

D13A 
D13B 

D13C 
D13F 
D140 

D141 

D142 

D143 
D144 

D145 

D146 
D147 

D14A 

D14E 
Di4C 

DAI FIRMWARE D101-D23C V1.0 Rev.1 

CS 
FS 

DS 
ES 

1A 

47 

4E 
13 
3 

78 

D601 

47 
DA4SD1 

DA3ZFD1 

1A 
BE 

CA28D1 

79 

B7 
CAZFD1 

AF 

3D 
C33FD1 

KKK HORKKOOK KKK KKK KK KKK KR 
¥ COMPARE TWD STRINGS ¥ 
KROKKOKKROKR KKK KX KKK KKK K 
X 

X 

* 
X 

X 
* 
3 

X 
X 

X 

X 

S 

Compares two string character by character. 

No characters >=#80 are allowed. 

Entry: 

Exite 

HCOMF 

LD 

LD4 

X 

DE: beginaddr. 1st string. 

HL: beginaddr. 2nd string. 
ABCDEHL preserved. 

Flags: Z=1: Both strings ident. 

S=1,7Z=0: 2nd string longer. 

§=0,7=01 1lst string longer. 

PUSH E 

FUSH FPSW 

PUBH D 
PUSH H 

LDAX D Get length 1st string 

MoV B,A Store it in B 
May C.M Length 2nd string in C 

INX D 
INX H 

Mov AB 
suUI 101 Check 1st string empty 

MOV B,A Save rest of bytes 

Jc :D14S I1f 1st string empty 

MOV A.C 
suUI 101 Check 2nd string empty 

MOV C.A Save rest of bytes 

INR A 
INR A 

Jc 3D13F If 2nd string empty 
LDAX D Get byte 1st string 

CMF M and compare it with 2Znd 

Jz : D128 If identical: cont. test 
FOF H 

FOP D 

FOF B 

MoV A.B Restore A 

POF B 
RET 

If 1st string empty: 

LDS 

* 

MoV 

ORA 

Jz 

XRA 

DCR 
JMP 

A,C Get length 2nd string 

A 
:D13F 1f also empty: abort, Z=1 

A 

A =0 
:DI13F Quit 

KKK KKK K KK KKK KK KK KKK KKK K K X % K KK KOK KK K X KKK X K 
¥ EXTRACT A SUBSTRING FROM THE MIDDLE OF X 

¥ ANOTHER STRING  d 
K KKK KKK K KK KK JKOK KOKK JOK 0K 30K 0K K KOK 30K KK KKK KK K0k K K 
x 
* 

* 
X 
X 
x 

Entry: 

Exit: 

HL 

D 
E 

I+ 

Els 

points to string. 

offset substring. 

length substring. 

0.K.: HL points to substring. 

e: Jump to error.
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126 
127 
128 
129 

130 
131 
132 
133 
134 
135 
136 
137 

138 
139 

140 
141 
142 

143 
144 
145 
146 
147 
148 
149 

150 
151 
152 

153 
154 
155 
156 
157 
158 
159 

160 
161 

162 
163 
164 

165 
166 

167 
168 
169 
170 
171 

172 
173 
174 
175 
176 
177 

178 
179 

180 

i81 
182 
183 

184 
185 

186 

187 

D14F 
D150 
D151 
D152 
D153 

D156 
D1S7 

D15A 
D1iSE 

D15SE 
D1SF 
D160 
Di6l 

D164 
D165 
D166 
D169 

D16A 
D16R 
D1&C 

D1&D 
D1&6E 
D16F 

D172 
D173 
D174 
D175 

D176 

D177 
D178 

D17A 
D178 

D17E 
D17F 

D180 
pis1 

Dis2 
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CcS 
DS 
7E 
92 
DA1SDA 

93 

DA1SDA 

7A 

CD30DE 
23 
ES 
7B 
CD8ED1 

D1 
ES 
CD73D1 

iA 
13 

C375D1 

13 
7E 

23 
CcS 
47 

78 
D&O1 

47 

DABSD1 

C377D1 

X AF corrupted. BCDE preserved. 
* 

SHMID PUSH B 
PUSH D 

SHMOS MoV AyM Get length string 

SUR D Minus offset substring 

Jc :1DALS Run error °NUMBER QUT OF 
RANGE" if offset too big 

SUB E Minus length substring 
Jc :DA1S Run error *NUMBER OUT OF 

RANGE®’ if length too big 
SHMO8 MoV A,D Get offset 

CALL :DE30 Calc beginaddr substring 
INX H 
PUSH H Save begin substring 

MoV A.E Get length substring 
CALL :D18BE Find place in Heap for 

substring 

FOP D Get begin substring 
PUSH H 

CALL D173 Move substring into Heap 

FOP H 
POF D 
FOP B 

RET 
X 
KK KKK OR XK KK KKK KKK KKK R KKK XK 
¥ TRANSFER OF STRING DATA X 

KKK K KK KK K 0 K K KK K K K KK KOk X X K X 
* 

¥ Copies strings from one place to another. 
X 

¥ Start at SCOPF: Transfer known string from DE 
X to HL. 

¥ Start at SCOPT: Transfer string into limited 

* space of HL. 
* 

¥ Entry: DE: Startaddr. string to be transferred. 

* HL: Destination address. 
* 1st bytes are length bytes. 

¥ Exit: Both DE + HL point to byte after string. 
X BC preserved; A=FF, CY=1. 
x 
SCOFF LDAX D Get length 

INX D Pnt to 1ist byte 
JMP 1D1735 

X 

SHCOPY  INX D Fnt to 1st byte of string 
SCOPT Moy AM BGet available space 

INX H Fnt to 1st place to store 

LD? PUSH R 

MOV B,A Available space/space reqd 

in B 

LD10O MOV AR Get space still available 

suI 101 Decr. space available 
MOV B,A and save it 
Jc : D185 Jump if ready 

LDAX D Get byte to be transferred 
MoV M.A and transfer it 

INX D Pnt to next byte 

INX H Fnt to next place 

JMP 1D177 Transfer next byte
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188 ¥ 

189 D185 Ci LD11 POP B 

190 Di86 C% RET 

191 X 

192 EKXBKERERRKKRKEXRRRREXAXKEKK 

193 ¥ RELINGUISH HEAF SPACE ¥ 

194 EREERRKERKKRKKKKRRE KRR K 

195 * 

196 % Clears a string in the heap. 

197 X 

198 % Entry: HL points to 2nd length byte of string. 

199 ¥ Exit: HL points to 2nd length byte of cleared 

200 * string. AFBCDE preserved. 

201 * 

202 D187 2R SHREL DCX H 

203 D188 C336D2 JMP 1 D236 Clear Heap entry. 

204 * 

205 ERERRRRRRXERERERRRE XXX ERERARRARRERANRR 

206 ¥ REQUEST SFACE IN HEAF FOR A STRING % 

207 EXKKRERKEERERERRERRRRRKE R KRR RRARKKERKK 

208 X 

209 ¥ Finds a place in the heap for a new string. 

210 * 

211 % Entry: A: Required space. 

212 % Exit: AFBCDE preserved. 

213 * HL points to length of reserved area. 

214 * Error if no space available. 

215 * 

216 D18E DS SHRE@ FUSH D 

217 D1BC 1600 MVI D,:00 ) Required space in DE 

218 DIBE SF Mav E.A ) 

219 D18F CDCSD1 CALL :DICS Run Heap request 

220 D192 23 INX H 

221 D193 D1 FOP D 

222 D194 C9 RET 

223 x 

224 * 
225 * ======== 

226 *x¥ HEAP HANDLER XXX 
227 £ 3 EE T e L 

228 * 

229 * 

230 K KKK KR KKK RO OE KRR KKK KKK R KRR KX KK 

231 ¥ INIT. HEAFP SPACE TO ALL AVAILABLE X 

232 EXEEREREOOOKRRRRRR KRR R KR XXX RRRRRRRRK 

233 * 

234 * The pointers for textbuffer and symboltable 

235 % are updated correctly according to the requested 

236 ¥ Heapsize. The Heap is cleared: It starts with 

237 ¥ HSIZE-4 IOR #BOOO and ends with #7FFF. 

238 x 

239 ¥ Entry: DE: HEAP size (<32K). 

240 X Exit: BC preserved. AFDEHL corrupted. 

241 x Error if insufficient space. 

242 * 

243 D195 2A9F02 HINIT LHLD : 029F Start text buffer in HL 

244 D198 DS PUSH D 

245 D199 ES FUSH H 

246 D19A DS PUSH D 

247 D19B EB XCHG Start textbuf in DE 

238 D19C 2AFE02 LHLD :029B Start Heap in HL 

EB XCHG



PAGE 04 DAI FIRMWARE D101-D23C V1.0 Rev.1 

188 ¥ 

189 D185 Ci LD11 POP B 

190 Di86 C% RET 

191 X 

192 EKXBKERERRKKRKEXRRRREXAXKEKK 

193 ¥ RELINGUISH HEAF SPACE ¥ 

194 EREERRKERKKRKKKKRRE KRR K 

195 * 

196 % Clears a string in the heap. 

197 X 

198 % Entry: HL points to 2nd length byte of string. 

199 ¥ Exit: HL points to 2nd length byte of cleared 

200 * string. AFBCDE preserved. 

201 * 

202 D187 2R SHREL DCX H 

203 D188 C336D2 JMP 1 D236 Clear Heap entry. 

204 * 

205 ERERRRRRRXERERERRRE XXX ERERARRARRERANRR 

206 ¥ REQUEST SFACE IN HEAF FOR A STRING % 

207 EXKKRERKEERERERRERRRRRKE R KRR RRARKKERKK 

208 X 

209 ¥ Finds a place in the heap for a new string. 

210 * 

211 % Entry: A: Required space. 

212 % Exit: AFBCDE preserved. 

213 * HL points to length of reserved area. 

214 * Error if no space available. 

215 * 

216 D18E DS SHRE@ FUSH D 

217 D1BC 1600 MVI D,:00 ) Required space in DE 

218 DIBE SF Mav E.A ) 

219 D18F CDCSD1 CALL :DICS Run Heap request 

220 D192 23 INX H 

221 D193 D1 FOP D 

222 D194 C9 RET 

223 x 

224 * 
225 * ======== 

226 *x¥ HEAP HANDLER XXX 
227 £ 3 EE T e L 

228 * 

229 * 

230 K KKK KR KKK RO OE KRR KKK KKK R KRR KX KK 

231 ¥ INIT. HEAFP SPACE TO ALL AVAILABLE X 

232 EXEEREREOOOKRRRRRR KRR R KR XXX RRRRRRRRK 

233 * 

234 * The pointers for textbuffer and symboltable 

235 % are updated correctly according to the requested 

236 ¥ Heapsize. The Heap is cleared: It starts with 

237 ¥ HSIZE-4 IOR #BOOO and ends with #7FFF. 

238 x 

239 ¥ Entry: DE: HEAP size (<32K). 

240 X Exit: BC preserved. AFDEHL corrupted. 

241 x Error if insufficient space. 

242 * 

243 D195 2A9F02 HINIT LHLD : 029F Start text buffer in HL 

244 D198 DS PUSH D 

245 D199 ES FUSH H 

246 D19A DS PUSH D 

247 D19B EB XCHG Start textbuf in DE 

238 D19C 2AFE02 LHLD :029B Start Heap in HL 

EB XCHG
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250 

251 
252 
253 

254 
255 
256 
257 
258 
259 

260 

261 
262 

263 

264 

265 
266 

267 

268 
269 
270 

271 
272 

273 

274 

275 

276 
277 
278 

279 
280 

281 
282 

283 
284 

285 

286 

287 

288 

289 
290 

291 

292 

293 
294 

295 

2946 
297 
298 

277 

300 
301 
302 
303 
304 
305 
306 
307 
J08 

309 
310 

311 

D1AC 
D1A3 
Di1A4 
D1AS 
D1AB 
D1A9 
D1AC 
Di1AF 
DiEO 
D1B3 
D1B4 
D1BS 
DiB6 
D1B7 
DiB8 
DiBA 
DI1BB 
DiBC 
D1BD 
DIiRE 
D1BF 
Dic1 
DiC2 
DiC4 

DICS 
Dice 
D1C7 

Dics 
D1C9 

D1CA 

DICE 

bicc 

D1CD 

DICE 
DICF 

D1DO 

DiDi1 
DiD4 
D1D7 
Dip8 
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CD1ADE 

CF 
OF 
ce 

FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

CAECEE 
F2DEEE 
23 
C3D2EE 

CALL 1DE1A Calc current heapsize 

XCHG Store it in DE 
POP H Get new HEAP size 
CALL 1DE1A Calculate difference 
POP D Get old start textbuf 
CALL :C9D1 Move textbuf and symtab 

SHLD :029F Update start textbuf 

POP D Get new HEAFP size 
LHLD :029B Get startaddr HEAF 
DCX D 

DCX D 

DCX D 

DCX D HSIZE-4 

MOV A.D 
ORI 180 Free space available 

MOV M, A ) Set start Heap to 

INX H ) HSIZE-4 IOR #BOOO 
MOV M.E ) 
INX H 

DAD D Get end HEAP -2 
MVI My 7F ) Set it to 

INX H ) #7FFF 
MVI M, :FF ) (end marker) 

RET 
X 

KKK KKK KKK K K KKK K 

* HEAP REQUEST x 

ROK KKK AKOKK K K KKK KKK 

X 

HREQU RST 1 Run heap request 
DATA :10F 

RET 

X 
DATA :FF 

DATA FF 

DATA :FF 

DATA :FF 

DATA :FF 

DATA :FF 

DATA :FF 
DATA :FF 

DATA :FF 
3 

KKK 3K KK K K K 30K K KK KK K K Kk KK K 

X part of EDIT (2EECO) X 
KK KKK KOK OK %K KK KK XOKOK K KK KX K 
X 

¥ Prints a text line. 
X 

LD1S Jz 1 EEEC (2) If char=0 

JF :EEDE (2) Cont for char #01-7F 
INX H Next pos in textbuf 

JMP :EED2 (2) Ignore char >= #80 
L3 

3R KKOK KK KK 3K 3K 3K 3K 30K XK K K KK KK K08 XK K KKK K K KKK KKK K 

¥ INPUT SCANNING: CHECK SOURCE AND INFUTS X 
KKK AOKK KRR K KKK K K 30K K KK K 3K 3K 0K 3 K K X K XK KK K X K K K 

X 
¥ Part of D&BE. 
¥ Checks if input from keyboard or from DINC. 
¥ Checks also for any new inputs. 
x
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312 DIDR 3IAF602 MPT29 LDA 10296 Get input direction 

313 DI1DE B7 ORA A 
314 D1DF C2E002 JINZ : O2EQ Jump if input from DINC 

315 
% 1f input from keyboard: 

DIEZ CDASDé& INO CALL 1D6AS Check if new keys pressed 

D1ES C3C1Dé JMP :D6CL Into keyb.scanning 

X 
K ROKK KKK KK HOK KK KKK KKK K KRR K X K K K 

¥ part of FFT COMPARE (CO7%9) X 

K KKK KKK K K KK KKK KKK KKK KKK KK X X K K 

* 
% Entry: Contents MACC in ABCD, exp.byte in E. 

* HL points to exp.byte MEM. 
% 5 

D1E8 78 LD17 MoV A,B 

D1E? 23 INX H 

DIEA A6 ANA M AND 1st bytes both mantissas 

DIER 7E MOV AM 

DI1EC ZB DCX H Fnte to exp.byte MEM 

D1ED FAFSDI1 JamM :DIFS Jump if both 1st mantissa 

bits are "1 

D1FO E8 CMF 3] Comp both 1th mantissa bytes 

D1F1 3F cMe CY=0 if mantissa MACC > 

mantissa MEM 

D1F2 C3I9FCO JMF s CO9F Quit 

* 

DIFS 7B LDi8 MOV AE Get exp.byte MACC 

D1F&6 AE XRA M XOR both exponents 

D1F7 E&40 ANT 140 Check if only 1 exp. neg. 

DIF? 7R MoV ALE Get exp.byte MACC 

D1FA C387CO JME :Co87 Back to main routine 

X 

FOKKOK K KKK KKK K K KKK KRR K KK 

¥ part of EDIT (2EE7B) * 

KK KKK KOKOKOKKOK R XK K IOKXOKK KK K 
X 
% Skip to E’th position on line. 

* 

352 DIFD 7E LD19 MoV AM Bet char in A 

353 DIFE B7 ORA A Set flags on it 

354 DIFF FAY4EE JaM :EE94 (2) Ignore char >= #80 

355 D20z 78 MoV A.B Get pos. required 

356 D203 BY CMF c Reached 7 

357 D204 7E MoV AM Get char 

358 D205 CIBZEE JMP :EEB2 2) 

359 X 

360 KEKKKKKK 

361 X DATA ¥ 

362 KRKKKKKK 

363 X 

F464 D208 0D MSGO1 DATA 10D CR 

365 D209 DB6F DBL : 6FDR *SOME INFUT IGNORED® 

366 DZOE QO DATA :00 

X 

KK KKK XOKOKOK KKK K KOk K K KKK KK K K00K0K X KOk KKK 

* part of UNDERFLOW ERROR (CQ65) X 

AR KKK 3K 3K OK KKK K 0K KKK 0Kk KK K KO KOKOK K KOK K KX 

X 

E7 LD21 RST 4 Copy operand to MACC 

oc DATA :0C 
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374 

375 
376 

377 
378 

379 
380 

381 

382 
383 
384 

385 

386 

387 

388 
389 

390 

391 
392 

393 
394 
395 
396 

397 

398 
399 

400 

401 

402 
403 

404 

405 

406 
407 

408 
409 
410 

411 

412 
413 

414 

415 
416 

417 

418 
419 

420 

421 
422 
423 

424 

425 

426 

427 
428 

D20E 

D211 

D214 
D217 
D21A 
D21E 
D21C 
D21D 
D21E 
D221 
D222 

D225 
D22& 

D227 
D229 

D22c 

D22D 

D22E 

D231 

D233 

DAI FIRMWARE D101-D23C V1.0 Rev.1 

210400 

C34FCO 

229D02 
2A0001 

CDO1E4 
09 
CD2DE9 

B7 

ce 

FE7F 
C2FAE? 

7B 

3C 
C2FAEY 

3EQ7 
C3FSD? 

FS 
7€ 

F&80 
77 

Fi 
ce 

LXI 

JMP 

H, : 0004 
1 CO4F 

X 
KERORKEREXX KKK RRRRRRRK 
% part of RUN *CLEAR’ 
ERRRRKRKRORK KRR R KK 
X 

MPT44  SHLD 1029D 
LHLD :0100 
MOV AH 
ORA L 
POP D 
RZ 
CALL :EA01 
DAD B 
CALL 1E92D 

ORA A 
RET 

X 

KKK KKK KK KOO KK KR KX K 
X part of HEAP REQUEST 
KKK K KKK KKK KK KKK KK KKK K 

X 
¥ Checks if end of Hea 
X 

HR@BO CPI  :7F 
JINZ  3E9FA 
MOV A,E 
INR A 
JINZ  :E9FA 
MVI  A,:07 
JMP :D9FS 

* 

KKK KRR KOKKOK KKK KKK KKK K 
¥ CLEAR A HEAF ENTRY X 

KKK KKK KRRKRKRRRK R KKK 

X 
X A Heap entry is eras 

¥ the first byte to 1. 

x 

*x Entry: HL: Points to 

¥ Exit: All registers 

* 
HREL FUSH PSW 

MOV A.M 
ORI 180 
MOV M.A 
POF PSW 

RET 

* 

* 

X 

END 

FOK KK KK KKK KKK K XK KKK KKK KKK K 

xS YMBOL 

FOROKKOK KKK KK KK KKK KRR KK KKK X ¥ K % 

HINIT D195 

D1E2 INO 
HREL 

LD10O 

TARLEZX 

HREQU D1C5 

LD11 D18 
D236 
D177 

Cont on (O0DO/1)+4 

EE23 2233222332322 2 8 

(cont. of OE&BS) X 
E223 2233222823388 88 

Update HEAF size 

Get start current line 

Check if CURRNT=0 

Abort if immediate cmd 

{0) Run RESTORE 

(0) Calc length of block 

Result in EC 

XERKEKKRKKXK 

(3EFAD) * 
KRKRRKKKKK 

p reached. 

End 
(3 

Get 

marker 7 

Jump if not 

2nd byte in A 

(3) Jump if it was <> FF 

1f end of Heap reached: 

Run error “0OUT OF STRING 

SPACE” 

ed by setting the msb o 

byte. 

preserved. 

Get byte 

Set msb=1 
Store byte 

HRABO 

LD1S 

D227 

DiDi1
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LD17 D1EB 
LD3 D128 
MPTZ29 DIDE 
SCOPT D173 
SHINIT D101 
SHREL D187 

DAI FIRMWARE D101-D23C 

LD18 
LD4 
MFT44 
BHAFP 
BSHMOS 
SHREG 

DIFS 
D13F 
D214 
D106 
D151 
D18B 

LD1% 
LDS 
MSGO1 
SHCOMP 
SHMO8 

V1.0 

D1FD 
D145 
D208 
D121 
D1SA 

Rev.1 

D21 D20C 
LD? D175 
SCOPF D16D 
SHCOPY D172 
SHMID D14F
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002 

003 
004 

005 
006 

007 
008 
009 

010 

011 
012 

013 
014 
015 
016 

017 

018 
019 
020 
021 

022 
023 

024 
Q25 
026 
027 
oz8 

029 
030 
031 
032 

033 
034 

035 
036 

037 
oz8 
039 

040 
041 
042 

043 
044 

045 
046 
047 
048 

049 

oS50 
051 
052 

053 
054 

055 
056 
057 
058 

059 

060 
061 
Q62 

063 

D23D 
D240 
D243 
D244 
D247 
D24A 

D24E 
D24E 
D24F 

D252 
D253 

D254 
D257 

D2s8 
D259 

D2SA 
D25C 

D25D 
D2SE 
D25F 

D260 

D261 
D262 

D263 

D266 
D267 
D268 

D26B 
D26C 

D26F 
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CD23CE 
2AA102 

EE 
2AA302 
CD1ADE 
ES 
2AFF02 

EB 
CD1ADE 

ES 
DS 
CD91E7 
00 

00 

CDCBOZ2 

D1 

c3p8n7 

FF 

ORG 

%% I/0 HANDI 

I
 

M
 

K 
W
 

KRR RRKRK KK KK 

% RUN basicc 
KRERRKKRKR KK 

¥ 

Clears the 

0 (BASID) 

x 
X 
x 

X 
£ 3 

¥ Exit: HL: 
X DE: 
x BC: 

X 
RSAVE CALL 

LHLD 

XCHG 
LHLD 
CALL 

PUSH 
LHLD 

XCHG 

CALL 

FUSH 
FUSH 

CALL 
NOFP 

NOF 
NOFP 

MVI 
NOP 
NOF 

NOP 

NOF 
NOF 

NOP 
NOF 

CALL 

POP 
POP 
CALL 

POP 
JIMP 

X 

DATA 

X 
AXEKRKKKKKKK 
¥ RUN basicc 
L322 22332323 

X 

1D23D 

LER XXX 

KKKKXKKKE 

md SAVE ¥ 
EREKRKRKK 

Valid as direct command and in program. 
Heap, zeroes all variables, evaluate 

on tape. 
an evt. program name and writes a file of type 

FPoints to end symboltable. 

Length symboltable. 

Updated. 

sCR23 
1 02A1 

1 02A3 
:DE1A 

H 
1 029F 

:tDE1A 

H 
D 
sE791 

Ay 230 

102C5 

FF 

KKKIOKKORKK 
md LOAD * 

KERKKK KKK 

Empty HEAFP + symtab 

Get start symtab 

in DE 

End symtab in HL 

Calculate length symtab 

Preserve length symtab 

Get start textbuf 
in DE 

Calculate length textbuf 

Freserve length textbuf 
Preserve start textbuf 

(0) Evaluate program name 

File type byte O 

Write fileleader, flagbyte, 

file type byte, name length 

and name. 
Start textbuf in HL 
Length textbuf in DE 

Write length and contents 

textbuf 
Length symtab in DE 

Write length and contents 

symtab + file trailer
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064 

065 

066 

067 

068 

069 

Q70 
071 

072 

073 
074 

075 

076 

077 

078 
079 

0BO 

gl 

082 

o83 
084 

D270 

D273 

D276 

D277 

D278 
D279 

D27A 

D278 

D27D 
D27E 

Dz81 
D282 
D283 
DZBS 

D288 
D289 

DZ8A 

D28D 
D290 

D291 
D294 
D297 

D2%A 

DZ9D 

D2AC 

D2A1 
D2AZ 
D2AS 

D2A/7 

DZAB 

DZA% 
D2AC 
DZAD 

DZEO 

DZRZ 
DZES 
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CD23CHE 
CD?1E7 

CcS 
[els] 
00 
00 
00 
0630 

ES 
ZA000L 
7C 

E1 
CDCEO2 

2AA502 

ER 
2A9F02 

CDD102 
22RA102 

DCD10OZ 
CD1AD7 

FS 
CDBSDE 

F1 
210000 

220001 

CoOR 
C3IFSD9 

Vi.0 Rev.1 

X Valid as direct command and in program. 

x Clears Heap and all variables. Evaluates name 

x of program, updates BC. Required file type: O. 

x C is set to print type/name or not. 

x A file (type 0: Basic) is read from tape. When 

X a file has been found, the textbuffer and the 

X symboltable are loaded and the pointers updated. 

¥ When loading during program run: the program 

¥ continues with the program just loaded. 

x 

X 

X 

X 

* 

R 

BC: 

DE: 
HL: 

Exit: No error: Updated. 
Begin screen RAM. 

End symbol table. 

_OAD Empty HEAF + symtab CALL :CB23 
CALL :E791 (0) Evaluate programname 

PUSH B 

NOF 

NOF 
NOP 
NOF 
MVI B,:30 File type byte 0 

FPUSH H Freserve length name reqd 

LHLD :0100 Get CURRNT 

MOV AH 

ORA L Load during run program? 

MVI  C,:00 
JINZ : D289 If during runi C=00 

) DCR  C Else C=FF 
RLD1O FOP H 

CALL :02CE Switch on cassette motors: 
read header + name 

LHLD :02A5 Get end free RAM 
XCHG Max. RAM in DE 

LHLD :029F Start textbuf in HL 

CALL  :02D1 Load textbuffer 
SHLD :02A1 Store end textbuffer 

cc 1 02D1 Load symboltable 
CALL :D71A Store end symtabi stop 

cassette motors. 

FOF B 
EI Enable interrupts 

JINC : D2A8 If loading error 

MVI A, 00 No loading error 

RET 
X 
OKOKOKKOKK 30K XK KK KKK KOKOK K K 

¥ RUN LOADING ERROR X% 
FKKK KKK KOKKOK KKK X X ¥k kKX 
s 

¥ The programbuffers are restored. 

X is printed. 

x 

A error message 

RLERR  FPUSH PSW 
CALL  :DEES Run " NEW® 
POP  PSW 
LXI  H,:0000 
SHLD 10100 Set CURRNT=0 

RLEAR  ADI  :0R 
JMF  :D9FS Run *LOADING ERROR ..’ 

*
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126 

127 
128 
129 
130 

131 

132 
133 
134 
135 
136 
137 

138 
139 
140 
141 
142 
143 
144 
145 
146 

147 

148 

149 

150 

151 
152 

153 
154 

155 
156 
157 

158 
159 

160 

161 

162 

163 

164 

165 

166 
167 

168 
169 
170 

171 
172 

173 

174 

175 
176 

177 
178 

179 
180 
181 
182 

183 

184 
185 

i86 
187 

D2ZEB 
D2E? 
D2BC 

D2ED 
D2CO 

D2C3 
D2Cé 
D2C? 
D2CA 
D2CE 

D2CE 
D2CF 
D2D1 

D2D4 
D2DS 

D2D8 
DZDE 
D2DE 
D2E1 
DZEZ 

D2E6 
D2E? 
DZEEB 
D2EE 

DAI FIRMWARE D23D-D3F3 V1.0 Rev.i 

F5 
CD20D7 
Fi 
CDO9DS 
C3FBD7 

210000 
Q1IFFOO 

00 
00 
CDCEOZ 

QO 

FE33 
D2EED2 

ac 
CDE&D7 

CCD702 
C2E6D2 
CDFFDA 

CODRE 
C3C3D2 

CDFFDA 
DEDE 
CDSEDD 
C3C3D2 

EXRRKKEKRRKKKKKKRK 
¥ OPEN TAPE FILE x 
ERKRKKKRKRRRRKKKKKK 

* 
X Entry: A: File type. 

* HL: Points to file name. 
¥ Exit: HL: Points beyond file name. 

X DE: Length of name. 
X BC: Preserved. 
* A: Checksum on name. 

X 
CWOPEN FUSH PSW 

CALL D720 Init. write file leader 

POF PSW 
CALL :DS509 Write file type byte 

JMP :D7F8 Get name length, write it 

on tape, incl. its c.s. 

X 

KRR KKK KFAORRAKR KRR KKK 
% RUN basiccmd CHECK % 
XHOKK KKK XOK KKK KOk KK KX KKK XK 

For all files 
a checksum on all data is done. 

No program name given 

X 

¥ Valid as direct command only. 

X Checks on file type and name. 

¥ with type <3, 

¥ This routine remains in a endless loop and 

¥ can be aborted with BREAK only. 

X 
RCHECK 
CHK10 LXI H, : 0000 

LXI B, : OOFF Any file type 

NOF 

NOF 

CALL :02CE 

NOF 
CPI 
JNC 

133 
: D2ER 

% Test checksums:: 

INR c 
CALL :D7E6 

cz :Q2D7 
JNZ :D2E6 
CALL :DAFF 
DBL s DBCO 
JMP :D2CF 

X If checksum error: 

CHK20 CALL :DAFF 
DEL 1 DEDE 

CHKZO CALL 1DDSE 
JMF 3 D2C3 

X 
XXKORKKOROKORKOKKIORK K XK KKK 
¥ WRITE BLOCK ON TAFE X 
RO KKK KOO0 KKK KKK KKK 

Read file header, file . 

type and namej print 

type and name 

»=3: no check If file type 

on checksum 

EC=0 
Set A=0, read + check 

a data block 
Read + check next block 

1f reading error 

Print "OK”, car.ret 

Wait for next file 

Print "BAD’ 

Frint car.ret 
Wait for next file
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i88 
189 
1590 

191 
192 

193 

194 
195 

196 
197 
198 
199 

200 
201 

202 
203 
204 

205 

206 
207 
208 

209 
210 
211 

212 
213 
214 
215 
216 
217 

218 
219 

220 
221 

222 

223 

224 
225 
226 

227 

228 
229 

230 
231 
232 
233 
234 

235 

236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 

D2F1 
D2F2 

D2F3 
D2F4 

D2F7 

D2F9 
D2FA 

DZFB 
D2FE 

D2FF 

D300 
D301 
D304 

D307 
D308 

D3OB 
DIoOC 

D30D 

D30OE 

D3IOF 

D312 

D313 
D314 

D315 

D316 

D318 
D319 
D31C 

D31D 

D320 
D321 
D324 
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* 

¥ Entrys HL: Startaddres block. 
X DE: Length block. 

% Exit: HL: 1st byte after block. 
* A: Checksum on block contents. 
* BCDE preserved. 

X 

CcS CWELK PUSH B 
DS PUSH D 
o0 NOP . 

CD16D3 CALL :D316 Write block length + 

c.s. on length 

0656 MVI E,:56 Initial checksum value 

7A LD34 MoV A, D 

B3 ORA E 

CAO7D3 Jz : D307 If all bytes written 

1B DCX D 
7€ MoV AyM Get byte of block 

23 INX H Foint to next byte 

CDOFD3 CALL :D30F Write byte, update checksum 

C3F9D2 JIMF :D2F9 Next byte 

¥ If all data written: write c.s. on block: 

78 LD35 MOV AE Get calculated checksum 

CDO9DS CALL :DS09 Write checksum 

00 NOF 

D1 POP D 
ci1 POF B 

ce RET 
* 
KKK K KKK 30K KK 3K KKK KK 0K KK K KK KKK 0K F 

* WRITE BYTE, UFDATE CHECKSUM X 

KKK K KK KKK KKK KKK K KK KOK K K KKK KKK XK 

* 

¥ Entry: Byte to be written in A. 

X Checksum in E. 

¥ Exit: New checksum in B; A corrupted. 

X CDEHL preserved. 

X 

CDOFDS LD36 CALL :DS09 Write byte 

AB XRA B 

o7 RLC 

47 MOV B.A Update checksum 

ce RET 
3 

KK KK 3K 3K XK 3OK H0K KK 30K 30K 5K KKK KKK KKK 0Kk K0k K K 

¥ WRITE BLOCK LENGTH, UFDATE CHECKSUM ¥ 

3K 3K K00 3K 5K KKK 30K 0K 0K 3K K0K K K KK KOk KKK X KKK KK X X 

* 

%X Entry: DE: length block. 

% Exit: DEHL preserved. 
* 

Q656 LD37 MVI B,:56 Init checksum 

7A MoV A, D Get highest length byte, 

CDOFD3 CALL :D3IOF write it, update c.s. 

7B MOV AE Get lowest length byte, 

CDOFD3 CALL :D30F write it, update c.s 

78 MoV A,B Get checksum 

CDO?DS CALL :DS09 Write checksum on length 

c9 RET
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250 ARKKKKEEXERKKKKRKKKRRKK 

251 ¥ START FILE READING ¥ 
252 AREKRKKRKKKKKKKERKKKKKK 

253 X 
254 X Entry: HL: Address length byte of name requested. 

255 X B: File type byte requested. 
256 x C: 00 when reading during run program, 

257 X else FF. 
258 ¥ Exit: A: File type byte. 

259 X HL: Foints to ist byte of name requested. 

260 X DE: Length name requested. 

261 X BC: preserved. 

262 * 

263 D325 FS CROFPEN PUSH PSW 

264 D326 CDFFD7 CALL :D7FF Switch cassette motors on, 

265 init. registers 

266 D329 00 RPN10Q NOP 

267 D3I2A 00 NOF 

268 D3IZ2EB 00 NOF 

269 D3IZC 00 NOP 

270 D32D 00 NOP 
271 D3IZE F1 POP PSW 

272 D32F CDF4D3 CALL 1D3F4 Read file header 

273 D332 FS PUSH FSW 

274 D333 CDBAD7 CALL 1D78BA Display file type byte 
275 D336 90 SUB B 

276 D337 CDAZD3 CALL :D3A2 Read and check header, 

277 program name, file type byte 

278 D3I3A B7 ORA A 0 if everything OK. 

279 D3I3EB C283D7 JINZ 1D783 If failure 

280 DI3ZE F1 POF FSW 

281 DI3F C9 RET 

282 * 
283 FORRRK KRR KK KKK 

284 X READ BLOCK % 
285 KKK KK KKKk KK KK 

286 X 

287 ¥ Read length, contents and checksum of a block 

288 * 
289 ¥ Entry: HL: Addr. where to dump data read. 
290 x DE: End free space. 

291 ¥ Exit: CY=1: No error: 

292 * HL: Next free address. 

293 * BCDE preservedy AF corrupted. 

294 * CY=0: Loading error: 

295 * BCDEHL preserved. 
296 * A: Type of loading error. 

297 * 
298 D340 CS CRBLK FUSH B 
299 D341 DS FUSH D 
300 D342 ES FUSH H 

ZF01 D343 CD9OD7 CALL :D7%90 Calculate free RAM space 

302 D346 EB XCHG Free RAM in DE 

303 D347 CDB8DD3 CALL :D38D Read block length + c.s. 

304 length in HL 

305 D34A DAZED3 Jc : D37E 1f loading error 3 

306 D34D B7 ORA A 

307 D34E 3IEOO MVI A, 100 Loading error O 

308 DIS0O C280D3 JINZ 1 D380 1f checksum error O 

309 D353 ES PUSH H Save length block 

310 D354 19 DAD D Calculate free RAM 

311 DISS D1 FOF D Get length block
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312 D3IS6 3C INR A Loading error 1 

313 D357 El POF H 

314 FUSH H Restore begin addr. 

315 Jc :DI8O If loading error 1 

316 MVI B,:56 Init checksum 

317 LBK1O MOV  A,D 
18 ORA E 

Jz 1 D36F 1f whole block read 

DCX D 

CALL :D3B4 Read next byte, update c.s 

Jc :D3I7E 1 loading error 3 

MoV M. A Store byte in buffer 

INX H 

S D36C C3ISEDI JMF 1 D3ISE Next byte 

¥ 1f whole block read: 

D3Z4F CDD4D4 LEK20 CALL :D4D4 Read checksum block contents 

D372 DA7ED3I Jc 1 D37E If loading error 3 

D375 E8 CMP B Check checksum 

D376 JIEOZ2 MVI A, 02 Loading error 2 

D378 CZ80D3 JNZ 1 D3BO 1f loading error 2 

DI7E C3IB4CSE JMF :C6B4 Cy=1, return: no error 

% If loading error: 

D37E JEO3 LEBK40 MVI A 203 Loading error & 

D380 B7 LOERR ORA A 

D3IB1 C3IB&CH JMP 1 CoRE Return with CY=0: error 

' 
FK KKK AOROKKOK K KKK K K KKK KKK KKK KKK XK X 

¥ READ BYTE, CALCULATE CHECKSUM ¥ 

KKK KKK KOK KR HOK KKK OK KK Ok KK K KKK KKK Kk X 

¥ Entry: E: Checksum. 

¥ Exit: : Byte read. 

X B: Updated checksum. 

* CDEHL. preserved. 

X 

CDD4D4 INSC CALL :D4D4 Read byte 

FS REBUEX FUSH FSW 

AB XRA B Calculate checksum 

a7 RLC 

47 MOV E.A Store new value 

F1 FOP FSW 
ce RET 

X 

FORKOKKK KK KKK KK KKK K K 

¥ READ NAME LENGTH * 

FORROKOKFOKKOKKOK K K00 0K0K KKK 

* 

¥ Entry: No conditions. 

¥ Exit: HL: Length name read. 

3 A: Result checksum check (0 if OK). 

x ECDE: preserved. 

X CY=0: 0.K.3 CY=1: Out of data. 

X 

I D38D CS NLNG FUSH B 

D3IBE 0656 MVI B,:56 Init. checksum 

D390 CDB4D3 CALL :D3B4 Read highest length byte 

and update checksum 

D39Z &7 MOV H, A 
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374 D394 

375 
376 D397 

377 D398 

378 D3I9RB 
379 D39C 
380 D39D 

381 D39E 
382 D39F 

383 D3RO 

384 D3A1 

388 

386 
387 

Ies 
389 
390 

391 

392 
393 
394 

395 
396 

397 

398 

399 
400 
401 

402 

403 

404 D3IAZ 
405 D3EAT 

406 D3IA4 

407 DIAS 

408 D3IAL 

409 DIA7 

410 
411 DIAA 

412 D3AD 

413 D3IAE 

414 D3EB1 

415 D3IBZ2 

416 
417 D3IBS 
418 D3B6 

419 D3IB7 
420 D3E8 

421 DIRB9 
422 D3IBA 

423 D3BC 

424 D3IBD 
425 D3IEBE 

426 D3BF 

427 
428 DIC2 
429 D3C3 
430 

431 D3C6 

432 D3C? 

433 D3CA 

434 DICE 
435 D3CC 

DAI FIRMWARE D23ID-D3IF3 V1.0 

D484D3 

bF 

D4D4D4 

cS 
ES 
47 

DS 

ES 
CD8DD3 

DAEDDZ 

B7 

CZ2EDD3 

ES 

CD1ADE 

B3 

CADBDZ 

1B 
CD84D3 

DAEDD3 

oD 

oc 

FS 
C4EED7 

CNC 

MoV 
CNC 

RHLEX PUSH 
suUB 
MOV 
POP 
MOV 
POP 
RET 

X 

1 D384 

L.A 
1D4D4 
PSW 

B 

B,A 
PSW 
AR 
B 

Rev.1 

Read lowest length byte 

and update checksum 

Read checksum on length 

Check checksum 

KKK KK KOK K K0K K HOK R K KK KK K K KKK KR KKK KKK KK KKK KOO0k % 

% READ + CHECK PROGRAM NAME AND FILE TYFE X 

KR KO K KKKOK K KRR KKK KR KKK K 3K KRR KR KKK K KOk X KKk % 

* 

Routine searches for proper file name by 

reading file name and compare it with name 

requested. 

Entry: A: 

X 
* 
X 

* 
3 
* 
X B: 
X C: 

X DE: 
X HL: 
X 

X 

* 
X 
C 

A=03 
A=1: 

MBLIK FUSH 
FPUSH 
MOV 

MBK 10 PUSH 
FUSH 

CALL 

Jc 
ORA 

JINZ 
PUSH 

CALL 

MOV 
ORA 

MoV 
Mav 

FOF 

MVI 
MEK20 XTHL 

MoV 
ORA 

Jz 

DCX 
CALL 

Jc 

DCR 

INR 

PUSH 
CNZ 

Evt. difference in file type byte 

read and requested. 
Requested file type. 
00 during run program, else FF. 

Length requested. 
Address 1st byte name requested. 

Exit: BCDEHL preserved. 
All OK. 
Loading error 1. 

B 
H 
B,A 
D 
H 
: DEED 

:DIED 
A 

: DIED 

H 

:DE1A 

I 
w
>
D
 

w o 

w
M
»
 

W
O
U
C
-
r
I
C
D
 

o 

Save file type + RUN flag 

Save addr reqd name 

Store deviation file type 
Save req. name length 

Read + check program name 

evt. c.s.failure in A 

1f reading error 

If checksum error 
Save length name on tape 

Calculate difference name 

lengths reqd and on tape 

Difference in H 
Difference file type in L 

Get length name on tape 

Initiate checksum 
Get byte regd name 

3 Length name on tape = Q 

1f length = 0, or whole 

name read. 

Read bytes of name, update 
checksum 

1f reading error 

Load during run? 
Save length name on tape 

Display program name
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
261 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 

FKOK KK KOKKOK0K K KKK KKK KK XK XK X 

¥ S YMBOL 
KK KORIOROK K KOOOKKOOKK KOO KKK K 

D3CF F1 
D3IDO AE 
DID1 23 
D3IDZ EZ 
D3IDZ E4 
D3D4 67 
DZEDS C3BCD3 

D3D8 CDD4D4 

D3DB DAEDDZ 

D3DE A8 
D3DF E1 
D3IEO BS 
DIEL &6F 
D3EZ Di 
DIE3 7A 
D3IE4 B3I 
D3IES CAEFD3 

D3EB 7C 

D3E? BS 

D3IEA E1 

DZEB C1 

D3EC C9 

DIED E1 

D3EE D1 

D3EF 3EO1 
D3F1 C3E9D3 

D3F4 

CHK10 D2C3 

CRBLK D340 

INLNG D38D 

LBK4O D37E 

LD3Z7 D316 

MEK20 DZIEC 

MBKSO DIED 

RLD1O D289 

RFN10O D329 

TABLEHX 

CHK20 
CROFEN 

INSC 

LD34 

LOERR 

MEKIO 

RBUEX 

RLEAR 

RSAVE 

POP 
XRA 
INX 
XTHL 
ORA 
Mov 
IMP 

¥ If whole name read: 

MEKIO 

MBEX 

MBK40 

MEK45 

CALL 
Jc 
XRA 
FOP 
ORA 

* If error: 

MBSO 

DZEé6 
D325 
D384 
D2F9 
D3BO 
D3D8 
D387 
D2B3 
D23D 

FOP 
FOP 
MVI 
JIMP 

END 

CHK30 
CWBLK 
LBK10O 
LD3S 
MBEX 
MBK40 
RCHECK 
RLERR 

: D4D4 

: DZED 

o 
D 

o m Rl
 

» I
 

m
T
 

r
p
e
 

m
‘
P
 
o
r
r
x
m
 

D2ER 
D2F1 
D3I5E 
D307 
D3IDE 
D3IE? 
D2C3 
D2AB 
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Get byte of name on tape 
Compare with name reqgd 

Get "difference flag” 

Update it 

and store it in H 
Next byte 

Read c.s on name contents 
If reading error 

Check checksum 

Check file type 

Get length req. name 

No name reguested 7 
If load without name 

Difference in names? 
Take also other checks in 

account 

Loading error 1 

CMELK  D3AZ 
CWOPEN DZES8 
LBK20 D3I6F 
LD36 D30F 
MBK1O D3IAS 
MBK4S D3IEA 
RHLEX D39E 
RLOAD D270
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002 ORG 1D3F4 

003 * 
004 X 
005 X 
006 KEAKKKKRKKRKKKKRKRKKX 

007 ¥ READ FILE HEADER X 
008 KRR KKK KKIORK KKK KKK 

009 * 
010 X Locates a file on tape and reads leader. 
o011 ¥ Exit: Interrupts are disabled. BCDEHL preserved. 

012 X 
013 D3F4 CDSFD? RHDR CALL 1D98F Disable sound interrupt 
014 D3IF7 CDBOD4 CALL D480 Find sync pattern 

015 D3FA CDD4D4 CALL :D4D4 Read flag type byte 

016 D3IFD DAF4D3 Jc 1 D3F4 Again if reading error 
017 D400 FESS CPI 155 
018 D402 C2F4D3 JINZ 1D3F4 Again if not flag byte 

019 D405 CDD4D4 CALL :D4D4 Read file type byte 
020 D408 DAF4D3 Jc :D3IF4 Again if reading error 

021 D4OB C9 RET 
022 * 
023 3K KK KKK 3OK KKK KO KOk KOk Kk K 

024 X WRITE FILE LEADER x 
025 KKK KK KKK KKK % KX 
026 x 

027 ¥ Writes a leader for program or data block on tape. 
028 ¥ Disables interrupts which could cause problems. 

029 x 

030 X Entry: at WHDR: Entry if not during run program. 
031 * at WHDZO0: If during run of program. 

032 X Exit: BCDEHL preserved. 

033 X 

034 D4OC CDFFDA WHDR CALL :DAFF Frint SET RECORD, START 

035 D4OF 9CDE DBL : DBYC TAFPE, TYFE SFACE” 

036 D411 CDCED7 CALL :D7CE Wait for spacebar pressed 

037 D414 CD2ED4 WHD20 CALL :D4ZE Switch on cassette motors 
038 D417 F3 DI Disable interrupts 
039 D418 00 NOP 
040 D419 00 NOF 

041 D41A CDEDD4 CALL :D4ED Write leader 
042 D41D 3ESS MVI A,:55 Get flag byte 

043 D41F C309DS JIMP : DS09 Write flag byte 
044 X 
045 KKK KOKOKK KK X KKK 

046 ¥ (Not used) X 

047 KERERKKKRKXKRKK 
048 * 

049 D422 CDF1D2 MFPT27 CALL =:D2F1 Write block on tape 
Q50 D425 00 NOF 

051 D426 00 NOF 

Q52 * 
053 KK KRR KKK KO KKK KK KKK KK X 
oS54 ¥ WRITE FILE TRAILER X% 

055 AR KKK XK 0K KKK KK KOk KK X K X 

0Sé 3 
0S7 X Write a trailer for program or datablock. 

os8 X 

059 ¥ Entry: Length of trailer in C. 
Q60 % Exit: A=0, BCDEHL preserved. 

061 X 

062 WTRL 
063 D427 CDSODS CWCLOS CALL :DSS0 Write trailer bytes
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064 D4ZA FE 

065 

066 

067 

068 

069 
Q70 

071 
072 
073 

074 

Q78 

076 
077 

078 

a7z 

080 
081 

082 
085 
084 

0a% 

086 

087 
0gs 
089 

090 
091 

692 
0F3 

094 

095 

096 

097 
098 

099 
100 

101 

102 

103 
104 

105 

106 

107 

108 

109 
110 

111 

132 

143 

114 

115 
116 

117 

g 

119 

120 

Da2B 

D4ZE 
D&ZF 
D432 

D4z4 

D435 
D438 
D4Z9 
D43A 

D443 
D444 

D445 

Daas 
D449 

D4R 
DA4E 

D45l 

D4s2 

D453 

D4%4 

DASS 
DAS6 

C345D4 

FS 
JIAG000 
F6Z0 
ES 
213D01 

AE 
El 
I24000 
Z206FD 

D4 1DE 

F1 
ce 

FS 

FA4000 

F&630 

24000 
Z206FD 

F1 

ce 

AF 

57 

47 

aF 

57 05 
CA7ED4 

EI Enable interrupts 

JMF 1 D445 Stop cassette motors 

X 
KKK K KKK K KOK XK KKK KKK KK I0K0K % 

% START CASSETTE MOTORS ¥ 
KKK KO KOKK KKK KKK KKK KKK KKK K 

* 

X Turns on motor of selected cassettedeck and 

¥ waits &65 msec. 

* 
¥ Exit: All registers preserved. 

X 

CASST FUSH FSW 
LDA 10040 Load FOROM 

ORI 130 Disable cassette motors 

FUSH H 

LXI H, : 013D Addr CASSL - 

XRA M Get selected cassette 

FOF H 

STA 1 Q040 Remember FOROM 

STA :FDOs Switch cassette motor on 

CALL :DE41 Delay 

FOF PSW 

RET 

X 

KKK KRR HOKK KKK KKK KRR X X % 

¥ STOF CASSETTE MOTORS X 
KKK KORKOK KKK KKK KKK K K KK 
* 

¥ Switches off cassettemotors. 
X 

¥ Exit: All registers preserved. 

X 
CRCLOS 
CASSF FUSH FSW 

LDA : 0040 Load FOROM 
ORI § Disable cassette motors 

STA Remember FOROM 

STA Switch cassette motors off 

FOF 

RET 

X 

3K KOROK R KKK K K 

¥ READ BIT * 

HAORK KKK KKK KK 

* 
* Reads one bit from tape. 

X 

% Entry: Address input port in HL. Input low state. 

¥ Exit: CY=0: sign bit of A is bit read. 

¥ CY=1: reading errovr. 

x* EHL preserved. 

X 

REIT XRA A 
MOV D,A 
MoV E.A 

MOV C,A 

¥ 1st 1mpulse: 

RET10 DCR B 
Jz :DATE Too long low
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126 
127 
128 
129 
130 

131 

132 
133 

134 
135 
136 

137 

138 
139 
140 

141 
142 

143 
144 

145 
146 
147 

148 
149 

150 

151 
152 
153 
154 

155 
156 

157 
158 
159 

160 

161 

162 

163 
164 

165 
166 

167 

168 

169 
170 
171 
172 

173 

174 

175 

176 
177 

178 

179 

180 
181 

182 
183 

184 

185 

186 
187 

D4SE 
D4SC 
D4SF 
D4&0 

D463 
D464 

D465 

D468 

D46E 
D46C 
D4&F 

D470 
D473 
D474 

D477 

D478 

D479 
D47C 

D47D 

D47E 
DATF 

D480 
D481 

D482 

DAB3 
D48S 

D488 

D48A 
D4BE 
D4BsC 
D4B8D 

D4SE 
D491 

D492 

D494 

D496 

D497 

D478 
D4YE 
D4SC 
DA4IF 

DEAL 

DAAZ 
D4AS 
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oS 
CA7ED4 

B& 
F26BD4 

oD 
CA7ED4 

14 

Ab 
FA73D4 

7A 

ce 

37 
ce 

(03] 

DS 

ES 
0628 

2100FD 

AL 
FABAD4 

48 
1614 

Q4 

CABBD4 

AL 

RBT30 

¥ 2nd impulse: 

M 

1 D457 
c 
1D47E 
D 

M 
1 DASF 

E, t 0000 

RBT40 DCR B 
Jz 1DA7E 

ORA M 

JFP 1DA6E 

RETS0O DCR Cc 
JZ 1D47E 

INR D 
ANA M 

M 1D473 

MOV A,D 
RET 

¥ If error: 

RBT90 8TC 

RET 

* 
3K HOK KOKKKOKOK KOO K X 

* READ LEADER X 

KKK KKK KK KKK 

X 

Rev.1 

Wait for high 

Too long high 

Wait low 

Too long low 

Wait high again 

Too long high 

Wait low 

Set CY if error 

¥ Finds a section of leader on the tape. 

* 

% Entry: 

% Exit: 

* 
RLEAD 

RDLOS 
RDL1O 

RDLZO 

RDL4O 

RDLS0 

No conditions. 
BCDEHL preserved, interrupts disabled. 

PUSH 
FUSH 

PUSH 

MVI 

LXI 

MVI 

EI 
NOF 
DI 

ANA 

JM 
MoV 

MVI 

B 
D 

H 
B,:28 

H, :FDOO 
A, :FF 

Estimate of impulse length 

address input port 

Enable interrupts 
(here cursor flashes) 
Disable interrupts 

Wait low 

Estimated length in C 
Needs this many cycles for 
synchronisation. Must be 

more than trailer length. 

Too lang low: start again 

Wait high 

Too long high: start again
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188 
189 
190 
191 
192 
193 
194 
195 
196 

D4Ab 
D4AY 
D4AAA 

D4AE 
D4RE 
D4AF 

DARO 

D4E1 
DA4BRZ 
D4R4 
D4BS 

DAB6 
DAE7 
D4ES8 

D4BE 

D4RC 
D4BF 

DA4ACO 

D4C3 
D4C4 

D4C7 
D4cs 

D4C? 
D4CC 

D4CD 
D4DO 

D4D1 
D4D2 

D4DZ 

D4D4 
D4DS 
D4Dé& 
D4D7 

D4DA 
D4DC 
D4DF 

D4EZ 
D4ES 
D4E4 

D4ES 

D4ES 
DAE®? 
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FAA1D4 

78 
91 

F2BOD4 
2F 
3C 

C394D4 

F2CB8D4 

Ab 
FACCD4 

E1 
D1 

c1 

ce 

2100FD 

1EFE 
CDS3D4 

DAESD4 

DADCD4 

El 

JM :1D4AL Wait low 

MOV A,B 
SUB c Compare impulse length 

with estimate 

JFP 31 D4RO 

CcMA ) 
INR A ) 2-complement if <0 

RDL&O MOV E.A Store difference in E 

MOV A.C Calculate margin 

ANT :FO 

RAR 
RAR 
RAR Margin: 1/8th of estimate 

CMFP = Compare with difference 

Jc 1 D4AC3 Not within margin 

X 

X 

RDL70 DCR 

RDLBO ORA 

RDLSO ANA 

* 

If sync archieved: 

DCR D 
JINZ : D494 | Next 

INR D 
JMP : D494 Next 

impulse until D=0 

impulse until out 

of margin 

If out of margin: 

JINZ 1=d
 

£ Q o 

L2
 

-}
 

» 
> 

Qo
 

0o
 

0O
 

o 

Wait 

W
U
I
m
I
w
 
I
D
w
 

XK KRRk K 

* READ BYTE X 
FRRRRRKERKKKXK 

* 

x 
X 

X 

*x 
x 

x 

x 

R 

Reads one byte from tape. 

Entry: No conditions. 

Not synchronised: again 

Wait high 

low 

Exit: CY=0: Byte read in A. 
CY=1: Some error. 

BCDEHL preserved. 

BYTE PUSH B 
PUSH D 
PUSH H 
LXI H, :FDOO Address input port 

MVI  E,:FE 
REBY10 CALL :D453 Read bit 

Jc 1 D4E? If reading errari CY=1 

RAL 
MoV ALE 

RAL 
MOV E.A Shift bit into E 

Jc :D4DC Next bit 

REYZQ FOP H 8 bits read, no error
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250 

251 
252 

253 
254 

255 
256 

257 
258 

259 
260 

261 

262 

263 
264 

265 

266 
267 

268 

269 
270 
271 
272 
273 
274 

275 
276 

277 
278 

279 

280 

281 
282 
283 
284 

285 

286 
287 

288 
289 

290 

291 

292 

293 
294 

295 
296 
297 

298 
299 
300 
301 
302 

303 
304 

305 
306 

307 

308 

309 

310 

311 

D4EA 
DAER 
D4EC 

DAED 
D4EE 

D4EF 
D4FQ 
D4F3 

DAF6 
D4F? 

D4FA 
DAFE 

D4FC 
DAFF 

D502 
DSOS 
D506 

DSO7 
DS08 

DS09 

DSOA 

DSOB 

DSOC 
D30D 

D510 

D511 

D512 
D514 

D515 
D518 

D519 
DS1C 

DS1D 
DS1E 

D321 

DAI FIRMWARE D3F4-D&61F V1.0 Rev.l1 

D1 
c1 
ce 

ele] 

CS 

ES 
2AE602 

01EBO7 

CD24D5 
OB 

C2F6D4 
2AEBO2 

CD24DS 

El 
Ci 

FS 

cS 

DS 

ES 
2AEBO2 

DC24DS 
EB 

D424DS 
EB 

05 

C214D5 
C356CR 

POP D 

POP B 
RET 

x 

L2323 33323 3323383 
¥ WRITE LEADER ¥ 

KKKKKKKKKKKKKKAK 

* 
X Writes a leader on the tape. From WLD1O also used 

%X to write a trailer. 
X 

¥ Entry: No conditions. 
¥ Exit: A=0, BCDEHL preserved. 

x 

WLEAD NOFP 

PUSH B 
PUSH H 

LHLD 02Eé6 Bet leader impulse length 

LXI B,:07E8 Period for synchr. 

WLD1O CALL :DS24 Write bit 
DCX E 
MOV AE 
DRA cC 
JINZ :DAF 6 Write many bits 

LHLD :02E8 Get impulse length data bit 

CALL :D524 Write a data "1’ bit to end 

FOF H 
POP B 

NOP 

RET 

X 

LSS 2222288 

¥ WRITE BYTE X 
K OR K OROKOK KKK KK 

X 
¥ Write a byte to tape. 

X 

¥ Entry: Byte to be written in A. 

X Exit: All registers preserved. 

X 

WERYTE FUSH PSW 

FUSH B 

FUSH D 

FUSH H 
LHLD :02E8 Get impulse length bit “1° 

DE: inpulse length bit "0° 

.08 B8 bits to write 

WBY10 RAL Set/reset CY for kind of bit 
cc :DS24 Write data “1° bit 

CNC : D524 Write data 07 bit 

JINZ 1D514 Next bit 
JMF 1CES6 Pop all, ret 

* 

KK KKRKKOR XK KK X 

X WRITE BIT X 

KK KKK K KKK OK K K K 

L3 
¥ Write 2 impulses on tape, one long, one short.



FPAGE 06 DAI FIRMWARE D3IF4-D61F V1.0 Rev.il 

* 
X Entry: H: Half count first cycle. 

* L: Half count second cycle. 

X Exit: All registers preserved. 

X 

317 D524 FS WERIT PUSH PSW 

318 DE2S DS PUSH D 

319 D526 ES PUSH H 

320 DS27 6C MoV L.H 

I21 D528 1106FD LXI D,:FDO6 Address output port 

322 DS2B CD3CDS CALL :D53C Write 1st impulse 

323 DSZE E1 FOF H 

324 DS2F ES FUSH H 

325 DS30 65 MoV H. L 

X226 DS31 7D MoV AL 

327 D532 D608 SuI 108 Allow for return to WBYTE 

328 DE34 6F MOV LA 

329 DS3IS CD3CDS CALL :DS3C Write 2nd impulse 

330 DSE8 Ed FOF H 

331 DS39 DI POP D 

X32 DS3IA F1 FOF PSW 

DSEB C9 RET 
* 
XK KKK KKK XOK KK KK 

¥ WRITE CYCLE % 
X OROKKOKOK KKK KKK KKK 

X 
% Writes one impulse (hi/lo) on tape. Two cycles 

¥ are required for one bit. 

X 

X Entry: DE: Address output port. 

X HL: Impulse length constants. 

¥ Exit: HL = O. BCDE preserved. 

x 

DS3C 3A4000 wcye LDA 10040 FOROM in A 

DE3F F&601 ORI 101 1sb = 1 

pS41 12 STAX D Output port is made B 44 

nS42 25 WEY10 DCR H 

DSA4A3 C242D5 JINZ 1 D542 Write "1° until H=0 

D546 2D DCR It 

D547 2D DCR i, 

D548 2D DCR L Allow for return to WBIT 

DS49 3D DCR A 

DS4A 12 STAX D Output port is made "0° 

DS4ER 2D WCYZO DCR | & 

DSAC C24BDS JNZ :DS4B Write "0° until L=0 

DS4F C9 RET 

* 
RO KKK K KK KK K K KKK KK XO0K K 
* WRITE TRAILER BITS X 
0K KK KK KK KK KK KKK KKK KK X K 

- 

Writes trailer bits after a block on tape. * 
X 

¥ Entry: Number of trailer bits in C. 

* Exit: A=0, other registers preserved. 

X F corrupted. 

X 
W D550 CS TRLX PUSH R 

DSS1 ES PUSH H 

D552 2AEAOZ LHLD :02EA Trailer impulse length 

DESS 0600 MVI B, 100 
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374 

375 
376 

377 
378 
379 

380 
381 
382 
383 
384 

385 
386 
387 
388 
389 
390 

391 
392 
393 
394 
395 

396 

397 

398 
399 
400 

401 
402 
403 

404 

405 
406 

407 

408 

409 

410 

411 
412 
413 

414 

415 
416 

417 

418 

419 

420 

421 

422 
423 
424 

425 

426 
427 

428 

429 

430 
431 
432 
433 

434 

435 

DSS7 

DSSA 
DSSRB 
DSSC 
DSSD 
DSSE 
DSSF 

D560 
DS63 
DSé4 
D567 
DS6A 
DS6&D 
DS70 
DS73 
D574 
D577 

DE78 
D579 
DS7A 

D57B 
DS7E 
DS7F 

DEB1 
DEB4 

DS87 
pses 
DS8E 

DSBE 
DS8F 

D592 

D594 
DS97 

DAI FIRMWARE D3F4-D&61F V1.0 Rev.i 

C3IF6D4 

FF 
FF 
FF 
FF 
FF 
FF 

32C402 
ce 

FS 
CcS 
DS 
JASFOO 

FS 
3EB4 
32FBFF 
328F00 

FE 
CD9DD? 
21C101 

38 
C2CDD? 

3602 
CD?ADS 
C3CDDY 

JMP 1DAF6 Write trailer bits 

x 

DATA 1FF 
DATA :FF 

DATA FF 
DATA :FF 
DATA 1FF 
DATA FF 

X 

(333333332323 3333 2383333333333 8 88 

x INITIALISE KEYBOARD POINTERS ¥ 

KKK KKK KKK K OK KKK KX KRR KKK KK KRR KK 

* 
% Set all keyboard pointers to default values. 

X 
¥ Entry: Address ASCII-table in HL (3ESCS). 

% Exit: RCDE preserved. 

X 

KLIRS 

KRINIT SHLD :02A7 Load pointer ASCII-table 

KLIRP XRA A 

STA 102B9 Allow complete scan routine 

8TA 1 02C3 CTRL not pressed 

LXI H,: 02EA 
SHLD :02BE Set KLIIN ) Ignore 

SHLD :02C0 Set KLIOU ) previous inputs 

CMA 
STA :02C4 BREAK pointer = FF 

RET 

X 

FOKK KK KKK KK KK KKK KK KKK KKK KKK KKK R X X K KKK K 

¥ KEYBOARD INTERRUFT SERVICE (RST 6) ¥ 

KK KORK KK FOK KKK KKK KKK KK KKK KKK KKK KKK 

X 

X Current interrupt mask is saved. Only stack and 

¥ clock interrupts are allowed. Keyboard timer 4 

X is re-loaded. 

¥ KBXCT is counted down: abort if not O. 

% Else: scan keyboard and store result. 

X 
% Entry: None. 

% Exit: All registers + int. mask preserved. 

* 
KBINT FUSH FSW 

PUSH B 
PUSH D 

LDA 1 QOSF 

FUSH FSW Preserve current int. mask 

MVI  A,:84 ) 
sTA :FFF8 ) Allow stack and clock 
STA 1 Q0SF ) interrupts only 

EI 
CALL :D99D Reload keyboard timer 

LXI - H,:01C1 
DCR M Decr. keyb.scan time count 

JINZ :DICD No scanning if <%0 

% if KBXCT = O: 

MVI M, 302 Set keyb. scan time counter 

CALL :D59A Scan keyboard, store result 

JIMP :D9CD Restore int.mask: ret.
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436 
437 

438 

439 
440 

441 
442 
443 
444 
445 
446 
447 

448 

449 

450 

451 

452 

453 
454 

455 
456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 
469 

470 

471 

472 
473 

474 
475 
476 
477 

478 D! 
479 
380 
481 
482 
483 
484 
285 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

DAI FIRMWARE D3F4-D&61F V1.0 Rev.l 

11F1FF 
21F7FF 
01C402 

CDS0OD7 

D2BEDS 

3AAFO2Z 
E&620 

CADFDS 
3D 
77 
C204Dé& 
3602 
Q6FF 

E1l 
ES 
11R102 
QEOO 
E 

05 

ROK KKK ROK KKK KKK 0K KK K KKK KKK KK KKK K 
* SCAN KEYBOARD, STORE RESULT X 
FOKKOK KKK KKK K KKK KK KKK KKK KKK KKKk 

Input port from keyboard 
Output port to keyboard 

BREAK pointer 

Scan row & 
and get result 

Check for BREAK pressed 

1f BREAK pressed 
Update BREAK pointer 
Get BREAK pointer 

Scan for EBREAK only? 

X 

% Exit: All registers corrupted. 

3 

KEBSCAN LXI D,sFFF1 
LXI H.tFFF7 
LXI B,:02C4 
DI 
MVI M, 3140 
LDAX D 

EI 
ADD A 

JIM 1D&06 

CALL :D750 
LDA 1 Q2B9 

ORA A 

JINZ 1D6OS 

X Scan all rows and 

LXI B, : 02A9 

PUSH B 
INR A 

KEE10 FPUSH FSW 
DI 
MoV M.A 
LDAX D 
EI 
STAX B 
INX B 
POF FSW 
ADD A 
JNC : DSER 

X REFT handling: 

LDA  :02AF 
ANI  :20 
Moy B,A 
LXI  H,:02C2 
MOV AM 
MVI  M,:01 
Iz 1 DSDF 
DER A 
MOV M,A 
INZ  1D604 
MVI  M,:02 
MYI B, :FF 

Then abort 

store result in MAF1: 

MAFP1 for currently 

pressed key 

Preserve MAF1 addr 
Determine row 

Scan row 
Get result 

Store result in MAF1 

Determine next row 
Scan next row if not ready 

Check if REFPT pressed 

Store result 
Addr. REPT counter 

Get contents 
Update it for immediate scan 

If REFT not pressed 

Else 
Decr. REFT counter 
If <>0, abort scan 

Else RPCNT=2 
Set B=FF for REFT pressed 

% ASCII-value of key pressed into KLIND: 

KEB40 FOF H 
FUSH H 
LXI  D,:02E1 
MVI  C,:00 

KEBSO MOV A.M 

DCR B 

Get addr MAF1 
Save addr. MAP1 
Get addr. MAPZ2 

Get result scan current 

row in A
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DSE8 04 
DSE® C2FODS 
DSEC EB 
DSED 
DSEE 
DSEF 
DSFO B7 
D5F1 

498 

499 
500 
501 

502 
S03 

504 

505 
S06 
507 

508 

S09 
S10 

511 

512 
S13 

S14 
S15 
S1é6 

S17 
S18 

519 
520 

521 
S22 

8523 
S24 

525 
S26 
527 

528 

529 
530 
531 

§32 
533 

534 
535 
S36 

537 

538 
539 * 
S40 * 

S41 D620 

KEB&O 

DSF4 13 
DSFS 
DEF& 
DSF7 79 
DEF8 
DSFA 
DSFD D1 
DSFE DS 
DSFF 44 
D&OO 4D 
D601 
D604 D1 
D&6OS 

KEB70 

KEBBO 

KEES1 

D606 KEBSO 

D607 
D&OA C1 

D&OE 

D&0OC 

D&OF 
D610 
Dé611 

CD45D4 

[el2) 

3C 
CAOSD6 

02 
FE20 

C20SD6 

D&14 
D615 

D617 

CD63D5 

czoces 
D&61A 

D&61D 

HEKRRKKKKKAIKKKR KKK KKK KK 

XS YMBOL TABLEX 

KKORK KK KKK KK KOOOKK KOO0 K KR KOk K K 

CASSF 
KBINIT 
KEB40 
KEEBO 
KLIRS 
RBT30 
REY10 
RDL1O 
RDL&0O 
RHDR 
WBYTE 
WHDZO 
WTRL 

D445 
DS60 
DSDF 
D604 
DS60 
D4SF 
D4DC 
D4BA 
D4BO 
D3F4 
DS09 
D314 
D427 

CASST 

KBINT 

KERSO 

KEB81 

MPT27 
REBT40 

REY20 

RDL30O 
RDL70 

RLEAD 

WCY10 

WHDR 

WTRLX 

D42E 
D578 

DSE6 
D6OS 
D422 
D46B 

D4ES 
D494 

DAC3 
D480 

DS42 

D4QC 

D550 

INR 

PUSH 
CALL 
FOP 
NOP 
CALL 
LDAX 
INR 
Jz 

STAX 

CF1 
JNZ 

CALL 

JMF 

END 

CRCLOS 
KBSCAN 
KEB&O 
KEB?0 
REBIT 
RBTSO 
RBYTE 
RDLAO 
RDLBO 
WBIT 
WCYZ0 
WLD1O 

DAl FIRMWARE D3IF4-D&61F V1.0 

B 
1 D5FO 

¥ if BREAK pressed: 

B 
:1DBAL 

:20 
1D6OS 

1DS63 

:CBOC 

D445 

D59A 
DSFO 
D606 
D4S3 
D473 
D4D4 
D497 
D4C8 
D524 
DS4B 
D4F6& 

Rev.1 

REPT pressed 7?7 

If REPT pressed 

) Check if new input 

) 
) 
) 
If new: Get ASCII-code 
and store it in KLIND 

Next row 

All rows checked? 

Next row if not 
Get MAP1 addr in DE 

) Get MARZ addr in HL 

) 

Transfer 
Scrap 

(MAF1) into MAF2 

Save Breakpntr 

All sound off 

Stop cassette motors 

Get KBRFL 

If KBRFL=FF: break acknow-— 

ledged already 

Else: store new KBRFL 

If new KBRFL<>20: wait for 

soft-break to be accepted 

Else: init keyb. pointers 

Print *BREAK", return to 

monitor 

CWCLOS D427 
KEB10 DSBE 

KEB70 DSFD 

KLIRP DSé&3 

RET10 D457 

REBT?0 DA47E 

RDLOS D488 
RDLSO D4A1l 
RDL?0 D4CC 

WBY10 DSi4 

WCYC DS3C 
WLEAD D4ED
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002 

a0z 
Q04 

005 
Q06 

Qa7 

[sle}=] 

009 

010 

011 

Q12 

013 

014 
015 D620 

Q16 D621 
017 D622 
018 D623 
019 D624 
020 D627 

021 D&29 
022 Dé&2A 

023 

024 D&2D 

025 D62E 

026 D&2F 

az27 
028 

az9 
030 

031 
032 

033 
034 
O35 

036 

037 

o038 
OF 
040 

041 

042 
043 D632 
044 DLIZ 

045 D635 

046 D6EZE6 

047 
048 D639 

049 D63A 
050 D63D 

051 D63E 
0as2 
053 

054 
055 D&3IF 
056 D640 

wS7 D641 

0S8 

0s9 
Q6L 

061 

Q62 

(- 

DAI FIRMWARE D&20-D78F V1.0 Rev.1 

FS 
cs 
DS 
ES 
21E902 
3600 
ES 
CD9ADS 

El 

35 
CIS6CE 

cS 
0607 
iF 
DC3FD6 

05 
C2ZSDhé 

c1 
co 

CF 
12 
ce 

ORG 1 D620 

* 
X 

X 
XXKKKKEXKKOKKIRRHFRKRK KK TR Ak 

¥ COMFLETE KEYBOARD SCAN X 

ITTTEE 3SR ES S22 222223222 20 

3 
% Initialises a complete keyboard scan, 

% independent of the KNSCAN flag, and performs it. 

3 
% Exit: All registers preserved. 

X 

KFSCAN FUSH FSW 
FUSH B 
FUSH D 

PUSH H 

LXI H, : O2B9 Addr KNSCAN pointer 

MVI M, 300 Enable complete scan 

PUSH H 

CALL :DS9A Scan keyboard and store 

result in circ.buffer 

POF H 

DCR M Scan for BREAK only 

JMFP :CBS6 Fopall; return 

X 

KKK KK KKK KKK K KKK KK K KKK KR XK KK KKK ¥ K 

% BET ASCII VALUE OF KEY FRESSED ¥ 

3K KKK K KK KKK K K KK 3K KK XK KK KK X KOKK KKK X K 

Calculates address in ASCII table in ROM and gets 

ASCII value of the key pressed. The result is 

stored in the 4-bye circular buffer KLIND. 

X 

X 

X 

* 
X Entry: A: Keycode of scanned row (7 bits only). 

X : FF when REPT pressed: else 00. 

* :  Number of row. 
X DE: Address in MAFZ2. 

X HL: Address in MAF1. 

¥ Exit: BCDEHL preserved; AF corrupted. 

X 
T 
KEY PUSH B 

MVI B,:07 Check which key in row is 

TEY10 RAR pressed; calculate offset 

cc 1 D&3F Get ASCII value; store it 
in KLIND 

DCR B 
JNZ 1 D63S Next column 

FOF B 

RET 
* 
% GET KEY-ASCII VALUE AND STORE IT: 

X 

SINKEY RST 1 Get ASCII-value from ROM- 
DATA 112 table and store it in KLIND 
RET 

* 
KA KKK KKK KKK R KKK K R KKK KKK K 

¥ OUTFUT TO RS232 IF REQUIRED X 

KKK KKK KKK K KO KK KK KR KKK KKK KKK K 

X 

¥ Checks if output is to R8232. If positive,
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064 
065 
066 
067 

068 
069 
o70 

071 
072 

073 
074 

075 
076 

077 

o78 
079 

080 

081 
o2 
083 
084 

085 
fel=1) 
087 
088 D& 
089 
090 

091 
092 
093 
094 

095 
096 
097 
098 
099 
100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 
111 

112 
113 
114 

115 
116 

117 
118 
119 
120 
121 

122 
123 
124 
125 

D642 
D&43 
D646 
D647 
D&64A 
D&4B 

D&4E 
D&51 
D652 
D655 

56 
D657 

D668 
D66R 

D6EE 
D&6F 

D&70 

DAI FIRMWARE D&20-D78F V1.0 Rev.1 

C394DD 

CD3FE? 

3D 
C258D6 
7E 
AR 
ce 

JAC101 

110100 

cpCcao2 

¥ output is performed. 
* 

%X Entry: Byte to be transmitted in A. 

x 

TOUTSE PUSH PSW 
LDA 10131 Get ocutput direction 

ORA A Check if RS232 output 
JINZ 1DDBC Abort if not 

POP PSW 
JMP 1 DD94 Output to RS232 

* 
KKK KOK KK KOKKOK KK KKK KK KO XK KK KKK KKK KRk X KKKk 

¥ GET ASCII-VALUE OF CHARACTER IN BUFFER X 

FOKFOK K KKK KKK KKK KK K KOO KKK KK KR KOOK K KK KOk KOk 

X 
¥ Routine is not used. 
* 

% The Ascii-value of a character is stored in 

¥ KLIND. Afterwards, Bank select is restored. 

x 

LD&67 CALL 1E93F (3) Ascii-value in KLIND 

POF FPSW A contains POROM 

CALL :D8B08 Update PORO and FOROM 

FOF PSW 
FOF H 
RET 

* 
XA KKK KR KKK KRR KRR KKK KRR RRRX KX 

% parts of RUN "RANDOMISE® (OE4QC) % 
KKK KKK KKK KKK KK KOR KK KKK KK RRK KKK K 

* 

RMILS 
MPT39 DCR A 

JINZ :1 D658 Again till A=0 
MoV A,M Get contents FDOO 

XRA £ 
RET 

x 

¥ Entrys L = 0. 

X 

MFT38 LDA 101C1 Get keyb.scan time count 

(0, 1 or 2) 

RRC 
RREC A= 0, #40 or #80 

MoV E.A in E 
MOV B,L ) 
MOV C.L ) BC=0 

RET 

¥ 
R KKORK AR KRR KKK KOR KR KRR KRR KR KRR KX K 
*x WRITE 2 BLOCKS + TRAILER ON TAPE % 
KKK K KOKKK KKK KKK K8 0K KK KKIORK KKK K X K 

x 

¥ Entry: HL: ° Startaddress 1st block. 

X Stack: Length 2nd block. 

* Startaddress 2nd block. 

* 

MPT13 LXI D, 20001 Length 1st block = 1 

CALL :02CB Write 1st block 

FOP D Get length 2nd block 

POP H Get startaddr. 2nd block 

CALL :02C8B Write 2nd block
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126 
127 
128 
129 
130 
131 

132 
133 
134 
135 
136 

137 
138 
139 
140 
141 
142 

143 
144 
145 
146 
147 

148 
149 
150 
151 
152 
153 
154 
155 
186 
is7 
158 
159 
160 
161 
162 

163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

175 
176 
177 

178 
179 
180 
i81 
182 
183 
184 

185 
186 
187 

D673 
D676 
D&77 

D&78 
D67R 

D67E 
D680 

D&81 
D682 
D&BS 
D686 

D687 
D688 

Dé8E 
Dé&BC 

D&8D 
D60 
D691 
D694 

DAI FIRMWARE D&20-D78F V1.0 Rev.1 

CDCEO2Z 

B7 
ce 

CDB7D6 
JA4000 
F&640 
ce 

DS 
CDP1E7 

D1 
ce 

227200 
EB 
227600 
ce 

CALL :02CB Write trailer 
ORA A 
RET 

X 

30KKK K KK 0K KK KK OK K KK KK K KKK IOKK R KOk X KX 

% LDADA: EVALUATE PROGRAM NAME X 
FOOKK KKK KOR KKK KRR KK KKK K KKK KKK KK 
* 
x The program name is evaluated. Selection of 

¥ ROM bank 1 is prepared. 

Xx 

MPT14 CALL :D687 Evaluate program name 

LDA 10040 BGet FOROM 
ORI : 40 Frepare selection ROMbank 

RET 

X 

KK KKK K KOKKOR KOOk K K 

¥ OFEN READ FILE X 
XK KK KKK KR KO KK KX K 

X 
MPT18 FUSH D 

CALL :02CE Open READ file 

POP D 

RET 

X 

KKK K KKK KKK KK KK KOR KKK KK KKK KKK X 

X EVALUATE A STRING EXPRESSSION X 
KK KOKK KK KKK KK KK KK KK KOK KK KK KKK Ok KK X 

A string expression is evaluated. Eventually. 

the Heap entry is cleared if the string was 

temporarily on Heap. 

X 
X 

* 

X 
X Exit: DE preserved, BC updated. 

X HL points after string 

X 

MFT1S FUSH D 

CALL :E791 (0) Eval. string expr. 

evt. clear Heap entry 

FOF D 
RET 

X 

FOKKKAOOKKOKKOK KKK KK KKK 

% CURSOR HANDLING * 
KEKKKKRKRKKKR KKK KKK 

* 

Load the cursor pointers with the address, the 

colour and the contents of a new cursor address. 
X 

X 

X 

% Entry: HL: New cursor address. 

X D: The colour byte of this location. 

X E: The contents of this location. 

% Exit: HL and DE exchanged: ABCF preserved. 

X 
8 FTOO SHLD :0072 Store cursor address 

XCHG 
SHLD 10076 Store cursor addr.contents 

RET 

X . 
FKAOR KK KKK KKK KOO K KKK KKK 
% OUTPUT ONE CHARACTER ¥ 
FOROKKOKK KKK KKK KR KKK AOOR R X 

1
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igs8 

189 
190 

191 

192 

193 

194 

195 
196 
197 

198 

199 

200 
201 
202 
203 
204 

205 

206 
207 
208 

209 
210 

211 
212 
213 
214 

215 
216 

217 
218 

219 
220 

221 

222 
223 
224 
225 

226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 

D695 
D696 
D699 
D&9A 

D&TB 

D&9C 
D6FD 
D&9E 

D&AC 

D6AL 
D6A4 

D6AS 

D&AL 
D&6AT 

D6AA 

D&6AB 
D&6AD 

D6EBO 

D&E3 

D6EBS 
D6R7 

DAI FIRMWARE D620-D78F V1.0 Rev.i 

ES 

21C402 
7E 

3D 

FEFE 

DABYD6 

2AC002 

JABEOZ2 
95 

37 

x 

¥ Output direction depending on OTSW. 

¥ This routine is useable for all data output 

¥ functions in machine language programs. 

* 
% Entry: Character for output in A. 

¥ Exit: All registers preserved. 

X 
MPT31 PUSH PSW 

CALL :DD60O Output character in A. 

POF PSW 
RET 

x 

DATA :FF 

X 
FOKK KKK KKK KK KKK KKK KK KKK 30K IR KK KKK KK KK OK0K KRk K K KKK 

¥ KEYB. SCANNING: UFDATE POINTER OUTFUT BUFFER ¥ 

FOKK K HOK KKK K KKK K KKK K KKK KKK KRR KKK KX KR KKK 

X 

% Updates the pointer to the circular output 

X buffer #O02BA-#O2ED. 

X 
¥ Entry: HL: KLIOU. 
¥ Exit:s HL: Updated KLIOU. 
X AF corrupted. BCDE preserved. 

X 
KFTRU INX H Incr. KLIOU 

MOV AL Lobyte into A 
CF1 :BE Buffer full? 

RNZ Quit if not 

LXI H, : 02BA Else: wrap around 

RET 
* 
R KOK KKK K KKK K IOKIOKKOKOK X K KOK KK K X KKK OO KK KX KX K 

% KEYBOARD SCANNING: CHECK IF NEW INFUTS X% 

30K KKK KK KKK 3K KR JOK KK K 3K0K 0K K KK K KOKRKKK KR KKK K B KK 

X 
Returns a flag if BREAK has been pressed or 

there is a character available. 
3 

X 
X 
¥ Entry: No conditions. 
X Exit: BCDEHL preserved. 

X A: Difference KLIIN and KLIOU. 
X CY=1: Break pressed. 

* Cy=0, Z=1: No inputs. 
X CY=0, Z=0: New input available. 

* 

ASKKEY 
BREAK PUSH H 

% If suspended: 

LXI H,:02C4 Addr break pntr 

MOV  A,M 
DCR A 
CF1 :FE Test if not O or FF 
Jc tD&RY Abort if break: CY=1 

* 
LHLD :02C0 Get KLIOU 

LDA : 02BE Get KLIIN 
SUR L New keys pressed? 

8TC 

14
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250 D&BB 3IF CMC Cy=0 

251 D6E9 E1 OTK10 FOF H 
252 D6EA C9 RET 

253 * 

254 FOKK KKK KKK KOKK KKK KK K 

255 * INPUT SCANNING X 

256 KKK KKK KK KKK KOKKOROK ¥ 

257 x 

288 X Gets input from keyboard or DINC, depending on 

259 * INSW (0296). 

260 X 

261 X FGETC: Gets a character, even if keyboard 

262 X scanning is turned off. 

263 ¥ BETC: Returns a flag if break, and sets break 

264 L 3 accepted. Returns also a flag if a 

265 X character is available. 

266 * 

267 ¥ Exit: CY=1: Break pressed. 

268 X Z=1: No inputs. Then A=0. 

269 * Else: Character in A. 

270 * 

271 D6EE CD20Dé& FGETC CALL :D&20 Complete keyboard scan 

272 D6BE C3DED1 GETC JMF :D1DE Check input keyb/DINC; 

273 scan for new keys pressed 

274 D&C1 DAD4DG MFR29 Jc :D&6DA4 Jump if Break pressed. 

275 D&6C4 CB RZ No new input or buffer full 

276 

277 X If inputs: 

278 

279 D&CS ES FUSH H 

280 D6CH 2ACO02 LHLD :02C0 Get addr pntr output buffer 

281 D6CY 7E Moy AM Get ASCII char in A 

282 D6CA FS PUSH PSW 

283 D6CE CDICD6 CALL :D69C Update pntr 

284 D6CE Fi FOF FSW 

285 D6CF 22C002 SHLD :02C0 Re-instate KLIOU 

286 D&6DZ EN FOP H 

287 D&D3 C? RET Cy=0 

288 

289 ¥ If Break pressed: 

290 

291 D&D4 IEFF GTC10 MVI A eFF Flag ’break accepted” 

292 D&D& 3I2CA0Z STA 1 02C4 Scan for break only 

293 D&D? C9 RET Cy=1 

294 * 

295 FOKKKKOKOR KKK KKK KK KKK XK 

296 ¥ WAIT FOR SPACEBAR X 

297 Ak ROKK KKK KKK XK XK K K K KOk K 

* 

Wait until spacebar (or break) is pressed. X 

X 

X Entry: None. 
% Exit: CY=1: Break pressed. 

* CY=0: Space in A. 
* BCDEHL preserved. 

* 

W D&DA CDEEDG SFACE CALL :D6REE Input scanning 

D&DD D8 RC Abort if BREAK pressed 

D&DE FEZO CPI :20 Check if spacebar 

309 DEEO CZDADS JINZ :D6DA Wait for space bar 

10 DGET B7 ORA A 

311 D&E4 C9 RET
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312 
31T 
314 
315 
316 
317 
318 
319 
320 
321 
322 

323 
324 

325 
326 
327 
328 
329 
330 

331 
332 
333 
334 
335 
336 

337 
338 
339 
340 
341 
342 

343 
344 
345 
246 
347 
348 

349 
350 

351 
352 
353 
354 
355 
356 

357 
358 
359 

360 
361 
362 
363 
364 
365 
366 
367 
368 
369 

370 
371 

372 
373 

D&ES 

D&ES 
D&E? 
D&EC 
D&ED 

D&EE 
D&EF 
D&FO 
D6F 1 
D&F2 

D&6FS 
D&F6 

D6FF 
D&FC 

D&FF 

D700 
D703 

D706 
D709 

p7oC 

D70D 
D70E 
D70F 
D712 
D713 
D714 
D717 
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E3 

CD14DE 

C34CEE 

37 
2A/F000 

CDALES 
21A0ES 

ce 

CDFEDé& 
C38SE4 

CDFSDé6 
219AES 

ce 

D1 
F1 
FAFDOO 
B7 

1F 
CD39ES 
C33CE4 

X 
FS333333333338333 333333333 
x part of LOADA (1EEOF) ¥ 
AXRRKKKRRRR K KKEKRR KKK R KR 
X 
MFT20 XTHL Orig. DE in HL, free RAM 

pntr on stack 

CALL :DE14 Compare DE-HL 

JNC tD6ED If DE<=HL 

XCHG 
RLAL1S MoV B,D ) Lowest value in BC 

MOV  C,E ) 
POP D 

FOP H 
XTHL 
JMP tEE4C (1) Continu 

* 

R RKRAORK KK X KK 0K RR K KKK KKK KK AOKRR KK XK XK KK 

¥ CHECK SUFFICIENT SCREEN RAM AVAILABLE X 
¥ PREFARE SELECTION SPLIT MODE X 

RRRKKKKORK KK KKK KRR KKKk KR KKK KKK XKk X 

* 
SFTO1 sTC cy=1 

LHLD :0090 Get end area splitting mode 

CALL :ESA6 (2) Ask for temporary area 

LXI H, :ESAQ (2) Startaddr table screen 
parameters split modes 

RET 

L] 

KKK KK KK KKK KK KK KOKKOKOK KKK KKK R KKK KKK R KKK KKK KKK 

X CHANGE FROM SFLIT TO FULL GRAFHIC MODE X 
KKK KKK K KK K KKK K K 0K K KKK K KK 0K KK KK KOk K K KKK KKK 

* 
85M20 CALL :D6FS Check suff. screen RAM 

JMP :E485 (2) Change split to full 

3 

KK KKK K KK K K K KK KK KKK K K K KKK KK KK K K K K K K Kk kK 

% CHECK SUFFICIENT SCREEN RAM AVAILABLE X 
¥ FREFPARE FULL GRAPHICS MODE x 

XK KKK KK KKK KRR KKK RRRKKRKKKKKKRR R LR KKK 

X 

SFTAZ CALL :D&FS Check suff. screen RAM 
LXI H, :ES9A (2) Startaddr table screen 

parameters full graph.modes 

RET 
x 

FORRKAORK K IORFO0R KKK KK KKK KKK KX 

¥ SET UP CURRENT SCREEN MODE ¥ 
KRR KKKKK K RRRRR KRR RKRKRKRKK KK 
3 

SMAZ0 FOP D 
FOP FSW 

SMATO LDA : 009D Get current screen mode 

ORA A 
RAR 8Split or all-graph mode 7? 

CALL :ES539 (2) Set up screen mode 
JMF 1E43C (2) Pop PSW, ret 

x 

FRROK KKK KKK KKK KK KRR KX 
* STOFP LODADING PROGRAMS X 
FOKRKOKKOKKOKIOK KK KR X K00 0K KRk 

X



PAGE 07 

374 

375 
376 

377 
378 
379 

z80 
381 
382 
383 
384 
385 
386 
387 
d=ic] 
389 
390 

391 
392 
393 

419 
420 
421 
422 
423 
424 

425 
426 

427 
428 

429 
430 
431 

432 
433 

434 
5 

D71A 
D71D 

D720 
D721 
D724 
D725 
D726 
D727 
D72A 

D72D 
D730 
D732 
D736 
D737 
D738 
D73E 

D73C 

D73D 
D740 
D741 

D742 

D743 
D746 
D749 
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22A302 
C3D402 

ES 
2A0001 

CDA&D8 
CD?SD7 
21ECO2 
CF 

oC 
229B02 

c9 

02 

CD&DES 

D1 
ce 

DD 

323501 
CDIDD9 

C3A3DY 

% Entry: HL: New end symbol table. 
¥ Exit: All registers preserved. 
* 

MFT11 SHLD :02A3 Store end symtab 

JIMP 1 02D4 Stop loading 

* 

030K KK OKOKOK KKK KOKOKK KK K KKK K KKK X X 

¥ INIT. WRITING FILE LEADER X 
KK KKK K KK K KK KO KOO OKOKK KR XX K 

X 

¥ Procedure depends on saving in program or not. 

X 

MPT21 FUSH H 

LHLD :0100 Get start current line 

MOV  A.H 
ORA L 0 if not during run 

POFP H 
JINZ :D414 1 SAVE during run 

JMF 1 D40C Write file leader 

x 

AOKOK KK KOKOKOK K XK 30K KK 3K K K K KKK 0K 0K KK KK K0k K K KK X KK ¥ 

* INIT. SDUNDGENERATOR, GIC, START HEAF, X 

% MOVE CASSETTE VECTORS, GET DCE INPUTS X 
KK 30KK KKK KK KK KKK K KK KKK KKK K X KK K X0K0OK KX KK KKk K 
¥ 

MFTOO CALL :D8R6 Init. sound generator 

CALL :D79S Transfer cassette vectors 

LXI H, : 02EC 

RST 1 Init. GIC: get evt. inputs 

DATA :0C from DCE-bus (bootstrap) 

SHLD :029R Set HEAP start 

RET 
X 

DATA :02 (not used) 
x 
FOKKOKOKHOK KK KK KKK OK K KKK K K K KK KK XK K XOKKOR KKK KK X000k X 

*x part of RUN A VARIAELE REFERENCE (0E9SA) X 

KKK KK KK KKK KKK KKK KK KKK KKK KK KKK KK KKK K KRRk X 

x 
MFT49 CALL :E96D (0) Run VARPTR 

POF D 

RET 

* 
DATA :DD (not used) 

X 

KKK K KKK KKK XOKKOK KKK OK K KK 30K KK KK KOk K 0K KKK KK X KKK K 

% SET INPUT DIRECTION, LOAD SOUND + KEYB TIMERS X 

K 33K K 30K KKK 3K K KKK KKK KKK OK KKK KOK KKK K K XK XK KK KOR KKK K KKK 

x 

*x Part of ’“stack interrupt’® (DYEZ). 

X 

MFT30 STA 30135 Set input direction 
CALL :D99D Reload keyboard timer 

JMP 1 D9AZ Reload sound timer, ret 

X 

KKK KK KK KK KKK KKK KKKk KKK KKK KOk K X 
% DATA OUTFUT ROUTINE “DOUTC® X 
FOKOKKO0KKOK KO0 KK KKK KKK K KK KOO KKK X 

X 

% Fart of DD70. 

X On #02DD, an jump to an user determined output 

X routine can be written. As default, a RET is
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436 
437 
438 
439 
440 
441 
342 
443 
443 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 

459 

450 
461 

462 
463 

464 

465 

466 

467 

468 
269 
370 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 

487 
488 
489 
490 
491 
492 
493 
494 
395 
496 
497 

D74C F1 
D74D C3DDOZ2 

D750 OA 
D751 3C 

D752 CO 

D753 02 
D754 C9 

D755 FS 
D756 CS 

D757 DS 
D758 3ASFOO 

D7SE FS 
D75C 3JEB4 

D75E 3I2SF00 

D761 32F8FF 

D764 FB 
D765 CDA3D? 

D768 3A4000 

D76B FS 

D76C E&63F 
D76E F&640 

D770 324000 

D773 3206FD 
D776 CD&EEE 

D779 F1 
D77A 324000 

D77D 3206FD 

D780 C3CDDY 

DAI FIRMWARE D&20-D78F V1.0 Rev.l 

¥ on this address. 
* 

0TC30 POFP PSW Output char in A 
JIMP 1 02DD Goto user DOUTC 

L3 

KRKRKKKKKKKKKRKKERKK 

% CHECK BREAK FLAG X 

KRR ERKKKKKKKKKKKRKKKK 

X 

% Part of ’scan keyboard®™ (D3S9A). 

X 

% Entry: Address ’break’® flag in BC. 

% Exit: BCDEHL preserved, AF corrupted. 

X 
MFPT28 LDAX B Get KBRFL 

INR A 
RNZ Quit if it was <> FF 
STAX B KBRFL=0: No recent break 
RET 

* 
KKK KR KKK KKK KKK OKK KRR KR KKK K 

X SOUND INTERRUPT (RST 3) X 

KKK KKK KK KK KKK KKK K KKK KK KKK X 

* 

Called periodically every few milliseconds. 

Adjust the volume for the sound channels and 
approaches the correct frequency if necessary. 

* 

X 
x 

* 

¥ Saves all registers + interrupt mask. 

X Enables only clock and sound interrupts. 

¥ Sound interrupt timer is re-loaded and sound 

X control blocks are executed. 

X 
x 

* 
X 

x 
S 

Entry: HL must already be saved on stack. 

Exit: All registers preserved. 
Bank select is restored. 

NTMP FUSH FPSW 
FUSH B 

FUSH D 
LDA 1 005SF Get current int. mask 
PUSH PSW and save it 
MVI  A,:84 ) 
STA 3 Q0SF ) Enable clock and sound 
8TA tFFF8 ) interrupts only 

EI 
CALL :D9A3 Reload sound timer 

LDA : 0040 Get FOROM 

FPUSH PSW and save it 
ANI 1 3F 
ORI 140 Select ROM bank 1 
STA 31 0040 Set POROM 

STA 1 FDO6 and FORO 

CALL :EE&E (1) Execute SCE(’s) 

POP PSW 
STA 310040 Re—instate old ROM bank 
8TA :FDO& and save it 
JMP :D9CD Restore int. maski ret 

X 
K KK KKK K KK XK KKK K K K XK KOk K 

¥ FAILURE DURING ROPEN X 

KK KKK KK KK KK KK KOKOK K KK KK X
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498 
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499 D783 0% 

500 D784 04 
S C2DED7 501 D78 

S02 
S03 D788 F1 

504 D787 C%? 

505 

S06 

S07 

508 

509 

S10 
o511 

S1z2 
S13 

514 D78A 0D 
515 D78B OC 
516 D78C C8 
517 D78D C3EED7 
Si8 

519 

520 

$21 D79 Q 

* 

MFTS4 DCR B 
INR B 

JINZ :D7DE If file type byte <>0: 

Run error 

FOP FSW 

RET 

X 

KKK KOKKOK KKK K KK KKK KKK KKK K K K0k KKK KKK 

x CHECK IF LOAD DURING RUN FROGRAM X 

FKOK KKK KKK KK KK KKK KK KKK KKK KOKK KK KK KKK XK 

x 

% Entry: C: 00 if load during run, else it is FF. 

X A: File type byte. 

¥ Exit: ABCDEHL preserved. 

E3 
MFT24 DCR c 

INR Cc Check C 

RZ Abort if during run 

JMF :D7ER Display file type byte 

* 
¥ 

X 
END 

FOK K KKK 30K KX KK KOK KK KOKOKOKKOKK KK XK 

¥ S YMEOL TA BLE X 

KKK K K K KR AOK KKK KKK K KOKOK JOK KK 

ASKKEY 

GTC10 

MPR29 

MPT14 

MFT21 

MPTZ1 

MFTS4 

RMILS 

SNTMF 

SSM20 
WSFACE 

DLAS 

D&D4 

D&6CY 

D&78 

D720 
D&9S 

D783 

D658 
D755 

D700 

D&DA 

BREAK 

KFSCAN 

MPTOO 

MFT1S 
MFT24 

MFT38 

aTeso 

SINKEY 
SPTOO 

TKEY 

D&AS FGETC Dé&BR GETC D&BE 

D620 KFTRU D&9C LD&7 D&4E 

D72D MFT11 D71A MFT13 D668 

D687 MPT18 D681 MPT20 D6ES 

D78A MFT28 D750 MFT30 D743 

D6SF MPT39 D658 MFT49 D73D 

D74C OTK10 DGR RLA1S D&ED 

D63IF SMA20  D70D SMAZ0  D70F 

D&6BD SPTO1 D&FS SFTAZ D706 

D632 TEKY10 D635 TOUTSE D642
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002 
003 
004 
005 
[elel] 

007 

Qo8 
009 

010 
011 
012 

013 
014 
015 
16 

017 

Q18 
019 
020 

021 
022 

023 
024 

025 

026 

027 

028 
029 
030 

031 

032 
033 
034 

035 
036 

037 

038 
039 

040 
041 

042 
043 

044 

045 
046 
047 

048 
049 

050 

051 
052 
Q53 

054 
0SS 

0S6 

as57 
058 
059 

Q60 

061 
062 
Q63 

D790 

D793 

D794 

D795 

D796 
D799 

D79C 
D79F 
D7A2 
D7A3 

D7A4 
D7A7 

D7AA 

D7AD 
D7RO 

D7B3 

D7E& 

D7R9 
D7EBA 

D7EE 
D7BC 

D7BD 

D7BE 
D7BF 

D7C2 
D7C3 

D7C4 

D7CS 
D7C7 
D7C9 
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CD1ADE 

ZB 
c9 

cS 
21CED7 
11A4D7 

01€502 

CD4FDE 

C1 
ce 

C3B8D2 
C3F1D2 

C327D4 
C325D3 

C340D3 
C345D4 

C3A2D3 

c9 
fele] 

Qo 

ce 
00 

00 
C3E4DD 

ORG 1D790 

Xx 
X 
* 
KRKEKKKKKKKRRRKKXREKKKKK 

* CHECK FREE RAM SPACE ¥ 
KKRKKEKKRRRRKRR KKK RRRRKK 
x 

¥ Entry: DE: Startaddress. 

x HL: ist not useable address. 

% Exit: HL: Useable RAM space. 

X ABCDE preserved. 

L3 

MPT25 CALL :DE1A Calculate free space 

DCX H 
RET 

* 
FROK K KKK KKK K ORI K R KKK KR X KKK KRR X 

* TRANSFER DATA/CASSETTE VECTORS ¥ 

KRR KRR KKK KKK XK KON K KKK KRR KRR KKK 

* 

* Transfer data/cassette switching vectors from 

¥ ROM to RAM vector area. 

* 
¥ Exit: AFBC preserved. DEHL corrupted. 

X 

MFTO1 

CASIN PUSH B 

LXI H,:D7CEB Highest source address 

LXI D,:D7A4 Lowest source address 

LXI E, 1 02CS Lowest destination address 

CALL :DEA4F Transfer cassette vectors 

FOF B 
RET 

L 

FOK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK XK 

* DATA/CASSETTE SWITCHING VECTORS X 

XK KKK KKK KKK R KRR KKK KRR KX 

* 
% This data block is moved into the RAM area 

¥ HOZCS-#0ZER during system initialisation. 

X 

CINTR JIMP :D2E8 WOPEN 

JIMP 31D2F1 WBLK 

JMP 1 D427 WCLOSE 

JMP : D325 ROPEN 

JMP : D340 RBLK 

JMFP 1 D445 RCLOSE 

JMF 1 D3A2 MBLK 

RET RESET 

NOF 

NOF 
RET pouTC 

NOP 
NOP 
JIMF :DDB4 DINC 

RET 
NOF 

NOF 
DATA :24,:24 TAPSL 

DATA :24,:3C TAPSD 
DATA :24,:18 TAFST
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064 
065 

0b6 

067 
068 

069 
070 

071 

072 

073 

074 

Q075 
076 

Q77 
078 
079 
080 

o081 
082 
083 
084 

085S 
086 
087 

088 

089 
090 

091 
092 

Q93 

094 

095 
096 

097 
098 
099 
100 
101 

102 

103 
104 

105 
106 

107 

108 
109 

110 

111 

112 
113 

114 

115 

116 

117 
118 
119 
120 
121 

122 

123 

124 

125 

D7CR 
D7CE 

D7D1 

D7D4 
D7DS 

D7Dé&6 
D7D7 

D7D8 
D7DE 

D7DE 

D7DF 
D7EQ 

D7E3 

D7Eé6 

D7E8 

D7ER 
D7EC 
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CDDAD& 
DAOCCB 

C3ISEDD 

CDCBOZ 
C3CBOZ 

CA4SEDD 

C329D3 

JIEQO 
C3D702 

ES 
00 

x 

KR KK KKK KKK KKK KKK R RO KR KRR KKK 

X WAIT FOR SPACEBAR, PRINT CAR.RET X 

K KKK KO KKOKKOK KR KK KKK KR KKK KKK KKK KX 

x 

¥ Exit: BCDEHL preserved. 
X CY=1: Break pressed. 

x 
CINTE 

WFPT CALL :D&DA Wait for spacebar 

Jc 1 C80OC 1f BREAK pressed: into 

Basic monitor 

JMF :DDSE Print car.ret; ret 

X 
DATA :FF 
DATA :FF 
DATA :FF 
DATA :FF 

x 
FOKOK KK KOO K KOKOKOOKIOKK X KKK KKK KKK KX KK 

¥ WRITE BLOCK + TRAILER ON TAFE X 
FOKOKAKIKOKAOK K KKK K KKK KKK KKK KK KOOKK K K K 

X 
¥ Entry: DE: Length block. 

* HL: Startaddress block. 
¥ Exit: A=0, BCDE preserved. 

* HL points past block written. 

X 
MFT10 CALL :02CB Write block 

JMP 1 02CB Write trailer 

X 
KKK KKK KR KRR KOO R KKK 
¥ FAILURE DURING ROPEN x 
HOKKK KKK KKK KK K KKK K KKK K K KK 

¥ 
RPN20O DCR Cc 

INR c Load during program 7 

CNZ : DDSE Print car.ret if not 

JMP 1 D329 Back to read file leader 

X 
30K K KKK KK XK KK KK KOk KKK KKK K K 
* CHECK FILE OF ANY TYPE X 
FOK K FORKOOKKOK X KKK KKK KKK KKK KKK 

x 

MFT12 

AMBLK MVI A,:00 File type correct 

JMP : 02D7 Read and check program name 

X 

FOK K KKK KKK K XK KKK KOK K K KKK 0K KK KKK KKK X KKK KK X 

% WRITE BYTE ON CURSOR POSITION ADDRESS l 

* AND UPDATE CURSOR FOSITION. 

*lt‘xltl!tl!llltlt!lt*tlt#***tt*tll#t#tlt 

This routine is a fast printing routine: 

the data byte is poked directly into the 

screen RAM. 

Entry: Byte to be written on screen in A. 

Exit: All registers preserved. 

O 
% 

3 
% 

3%
 
% 

3%
 

% 
% 

DS PUSH H 
NOF
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126 
127 

128 
129 

130 

131 

132 

133 
134 

135 
136 
137 

138 
139 

140 
141 

142 

143 
144 

145 
146 
147 

148 
149 

150 
151 
152 

153 
15 

155 

156 
157 
158 

159 

160 
161 

162 
163 
164 

165 
166 

167 

168 

169 
170 

171 
172 

173 

174 

175 
176 

177 

178 
179 

180 

181 
182 

183 

184 
185 

186 

187 

D7ED 
D7F0O 
D7F1 
D7F2 
D7F3 
D7F6 
D7F7 

D7F8 
D7F9 

D7FB 
D7FC 

D7FF 

DBOO 
DBO2 

DBOZ 

D80S 

D808 
D8BOR 

DBOE 

DBOF 

DB10O 

DBiZ2 

D815 

DB1é& 
D817 

DAI FIRMWARE D7%0-DBFA V1.0 Rev.1 

2A7200 

227200 
El 
ce 

SE 
1600 
23 
C3F1D2 

SE 
1600 

23 
C32ED4 

E&FO 
324000 

3206FD 

ce 

7A 

FEDO 
DAEFEA 

ES 

CS 
E1 

LHLD 10072 Get cursor position address 
MoV M.A Write byte on screen 
DCX H ) Update cursor addr 

DCX H ) 
SHLD 10072 Save new cursor address 
POP H 
RET 

X 
KKK KKK K KO KK KOO KOKR R KOK KOOk X 
% SAVE: WRITE NAME LENGTH X 
KKK KKK KR KKK K KOOK KK KR OO ORR X 

* 
X Entry: HL: Addr. length byte of name. 

% Exit: DE: Length of name. 

* HL: Points past string. 

X BC: Preserved. 

3 A: Checksum on string. 

X 

M PT22 MoV EsM Get name length 

MVI  D,:00 
INX H HL to 1st byte of name 

JMP 3D2F1 Write name length 

L3 

KKK KR KK KKK KKK K KK KKKk KKK KKk KK KKK 

% INITIALISE LOADING FROM TAFE X 
33K K KKK KKK KOK KK KK KK KK KKK K KKk XK KKKk 

X 

x Entry: HL: Points to length byte of name requested 

% Exit: DE: Length requested name. 

* HL: Points to first byte of name. 

X AFBC preserved. 

* 
MFT23 MOV E,M Get length requested name 

MVI . in DE 

INX H HL points to 1st byte name 

JMP :D4ZE Cassette motors oni ret 

FOKK KK KOK KK KK KKK KKK KKk 

¥ UFDATE FPOROM/PORO X 
KKK KK FAOOK KRR KR KKRK XA K 

X 

X Entry: MPTS2: Byte for ROM/cassette select in A. 

* MPTS3: New FOROM byte. 

X 

MFTS2 ANI :FO Enable ROM/cassette select 

MPTS3 8TA 10040 Load POROM 

STA 1FDO& and FORO 

RET 

X 
(3333333322333 35 84 
* part of 2EAC1 X 
KKK KKK ORK KKK KK 

X 

x If pointer is off top visible screen: 

X 
FCK40 MOV A,D 

CP1 :DO 

Jc :EAEF (2) if <= CF (no overflow 

below @) 

FUSH H ) if > CF: - 

FUSH B ) Exchange BC and HL 

FOP H )
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188 
189 
190 

191 
192 
193 
194 

195 
196 
197 

198 
199 

200 

201 

202 
203 
204 

209 

206 
207 
208 
209 

210 

211 

212 

213 
214 

215 

216 

217 

218 

219 
220 
221 

222 
223 
224 

25 

226 

227 

228 
229 

230 
o 23 
= 
232 
233 

D818 
D817 

p81cC 

DB1D 

DBZO 
D821 

Daz4 
D82S 

Dazé 
D827 

D828 
D827 
D82~ 

D82D 
D82ZF 

D832 
DBIS 

D83& 
DBI7 

DB3A 

DB3EB 

DB3E 
D840 

D841 
D84z 

D843 
DB44 
D84S 
DB4s& 

D847 
DB4A 

DB4E 
D84C 
D8B4AD 

DB4E 

DB4F 
DBSO0 
D851 

D852 

DBSE 
nass 

D8Ss6 
naS7 
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(053 
C3EFEA 

FF 

CDTED8 

FS 

C226D8 

E7 
75 

F1 

ES 
DS 

FS 
CD?1E7 

JIE32 
CcpCcsoz 
EL 

213E01 

77 
C368D6 

00 

CDSAEY 
E&30 

FS 
SE 

23 
Sé 
7B 

B2 
CAT0EY 

ER 
2B 

2B 
56 

23 

7E 
23 
96 
SF 

7R 
DECO 
57 

1B 
CD39DE 

POF 
JIMP 

X 
DATA 

* 

B 
:EAEF 

1FF 

KKK K KKK KKK K K 3KK KKK 

X RUN basiccmd SAVEA X 
F0K KKK K KKK KK 300KI0KK K 

X 
RSAVA CALL 

FPUSH 

JNZ 
RST 

DATA 

LD99 POF 
PUSH 

PUSH 
PUSH 
CALL 
MVI 

CALL 
POF 

LXT 
MOV 
JME 

x 

NOF 

* 

: DB3IE 

FSW 

: D826 
3 

275 
FSW 

H 

D 
PSW 
tE791 

A, 232 
1 02C5 

PSW 
H, 1 O13E 
M. A 
: D668 

) 
2) 

Evaluate array type to be 

saved 

Save type array 

Jump if INT/FFT array 

Move stringarray into one 

string in free RAM 

Bet type array 

(0) Evaluate program name 

File type byte "27 

WOFEN 

Get type array 

Startaddr EBUF 

Type into EBUF 

Write 2 blocks + trailer 

3 3OKKOKOK KKK K K KKK K KKK 3 KKK K K KKK KKK K K K0KR X KK K 

% EVALUATE ARRAY TYPE TO BE SAVED/LOADED X 

FK KKK KKK K K KKK KKK KKK KOO KKK KRR R KK KK KKK K 

x 
¥ Exit: Az 
* DE: 
* HL: 
* Z=1: 
X Z=03 

X 
RLSAS CALL 

ANT 

FUSH 
MoV 

INX 

MOV 
MoV 
ORA 
Jz 
XCHG 
DCX 
DCX 
MoV 

INX 
MoV 
INX 

SUE 
MOV 
™MoV 

SBI 
MOV 

DCX 

CALL 

Array type. 

Length all array elements. 

Beginaddr. 1st array element. 

String array. 

INT/FPT array. 

:E95A 

: 30 

X 
=4
 

- 
o
o
 

;
~
?
‘
P
 
I
T
I
D
I
O
I
X
 

>
O
O
D
 

o m o Rl
 

(0) BGet array addr in HL 

Allow any type array 

Save type 

) 

) Get array pntr in DE 

) 

(0) Undef. array if no addr 

Fointer to array in HL 

Get ist length byte 

Get 2nd length byte 

Minus nr of dim. bytes 

Update hibyte if borrow 

DE is length all array elem. 

HL is beginaddr 1st element
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250 DBSA F1 FOP PSW Get type in A 

251 DBSE FE20 CPI 120 Set Z-flag on type 

252 D8SD C9 RET 

253 x 
254 KHRXRKRKRKRKKKKKKKKKRKK 

255 %X RUN basiccmd LOADA ¥ 

256 KEKKKRAOKKK KK KRR KKK KKK 

257 * 

258 DBSE CD3IEDS RLODA CALL 1D83B Evaluate array type to be 

259 loaded 

260 DB61 ES PUSH H Save startaddr array elem. 

261 DB&Z FS FUSH FPSW Save type 

262 DB&3 CD78Dé& CALL :D678 Evaluate requested program 

263 namej prep. select ROM bank 

264 DB&6 CDOBDS CALL :DBO8 Select ROM bank 1 

2465 DB&Y F1 FOP PSW Get type 

266 DBLA C3I0OFEE JmMP :EEOF (1) Read block from tape anc 

267 store it in array 

268 * 

269 FOKK K KOKK KKK KK 30K KKK K K KKK KKK KK KK ROKK R 

270 x INITIALISE ’EDIT’: EMPTY HEAP, L3 

271 ¥ CLEAR SYMBOL TABLE, MOVE PROGRAM ¥ 

272 KK KOKHOR KKK X KKK KKK XOKXOK KOO X KKK K KKK 

273 * 

274 ¥ Part of “Init. EDIT’ (OE265). 

275 * 

276 % Entry: CY=1: Not sufficient memory available. 

277 X 

278 DB&D DA10ODA MFT33 Jc :DA10O Evt. run error *O0UT OF 

279 MEMORY " 

280 DB70 C323CB JIMF :CB23 Empty heap, move 

281 program, clear symtab 

282 X 

283 KKK KK OKKOKK KKK K XK KKK KKK KK KKK K KKKk KR X KKK K X 

284 % LIST CURRENT LINE IF LINENR IS CORRECT % 

285 KK OKOKK K KKK KK HOK K KKK OO KKK K K K KK KKK KKK KKK KOk 

286 X 

287 X Part of “run LIST <range>’ (OE1B&). 

288 X 

289 X Entry: CY=0 if linenr. <= 0 or > FFFF. 

290 X 

291 D873 D215DA MPT3A JNC 1 DA1S Evt. run error “NUMBER 

292 OUT OF RANGE’ 

293 D876 C3IAREC JMF :ECAB (0) List current line 

294 X 

295 FOK KK KRR OK KKK KKK KKK KKK X X X 

296 X INPUT FROM EDIT BUFFER ¥ 

297 FK K KKK KKK ORKOROOK KK KKK 

298 x 

299 X Part of ’‘restart interpreter”® (C823). 

300 X 

301 D879 ES MFTOS FUSH H 

302 D87A CDY1EZ CALL :E291 (0) Input from editbuffer 

303 D87D E1 POFP - H 

304 DA7E C9 RET 

305 X 

06 KKK KKK K KOKOKXORK KKK KKK KOO R X R KK K 

307 ¥ part of RUN "CLEAR’ (OE&ES) ¥ 

308 FOK KKK OKOKKOK K KKK KOK KKK KK JOROKK K KORK K 

309 X 

310 % Checks for heap too big. 

311 *
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312 DB7F CDFBE6 MPT42 CALL :E&6FB ({0) Get space req. in HL 

313 D882 7C MOV AH 

314 D8B83 B7 ORA A Set flags on hibyte 

315 D884 37 STC Cy=1 if > 32K 

16 DB8S C9 RET . 

317 X 

318 KRR KKK KK KKK KKK KK K 30K KK XK KKK KKKk X XK 

319 ¥ EVT. INITIALISE 4 COLOUR ANIMATE X 

320 3K K KKK KOKOK KKK K KKK XK KKK KRR R X KRR KKK XX 

321 3 

322 ¥ Fart of 2E9C3. 

323 X 
324 D886 FE14 SFTO04 CPI 114 

325 D888 DO RNC Abort if A >= 14 

326 DB8Y 32C100 STA : 00C1 Set for 4-colour animate 

327 DB8C C9 RET 

328 * 

329 HOK KKK KKK 

330 X DATA X 

331 XK KKK 

332 * 
333 D8eD 20 LD221 DATA :20 Space 

334 DBBE BC72 DATA :8C,:72 Pntr. to "MODE® 

335 D870 00 DATA 300 

336 * 

337 3K KKK KKK KK KKK KKK Ok 0K KKK X KK K X K0k 

338 X part of 1EEOB -~ (not used) ¥ 

339 KKK KOKOK KKK KKK XK KO KOK KKK KKK KK K 

340 * 
341 D891 FS LD105 PUSH FPSW 

342 DB9Z CDYI1E7 CALL :E791 (1) 

© 343 DBYS F1 FOF PsSwW 

344 D896 C? RET 

345 x 

346 FHORK KKK KKK K 0K KR KKK KKK KKK KKK K X K K0K0K X KKKk % K 

347 * READ BLOCK FROM TAFE, EVT. ERROR REPORT X 

348 KKK KKK KKK KK KK KKK K K KKK KKK 0K KKK KKK KKK K KKK K 

349 * 
350 ¥ Part of LOADA (1EEOF). 

351 X 
352 D897 CDD1O2 MPT19 CALL :02D1 Read block from tape 

353 DBYA D2B3D2 JNC :D2B3 Evt. run ’LOADING ERROR’ 

354 DB9D C9 RET 

355 3 

356 KKK KK KKK KKK KK KK KKK KK KK K % KKK KKK KKK K 

357 *x LIST ARRAY NAME, SPACE, EXPRESSION ¥ 

358 3K KKK KKK 3K KOKKOR KKK K KK K0K KKK KK 0K KORROR KK K 

359 X 

360 ¥ Used in listing “Savea/Loada’ textlines. 

361 * 

362 DBYE CDF7EE SCN30 CALL :EEF7 (0) List array name 

363 DBA1 C3I6SED JIMF 1ED6S (0) List space, expression 

364 X 

365 DBA4 FF DATA :FF 

366 DBAS FF DATA :FF 

367 X 

368 3OKKKOK 3K HOK 30K KKK KK KKK K X KKK KKKk 
369 % INITIALISE SOUND GENERATOR ¥ 

370 K IORORKOKOK KKK K K KK KK X K HOK KK KKK Kk 

371 * 
372 ¥ All sound channels are switched off. 

373 X
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
311 
412 
413 
414 
415 
416 
417 
318 
319 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 

DBA& 

DBAY 
DBAB 

D8AD 
DBAF 

DBR2 

D8BS 
DBEB 
DBBB 

D8BE 
DBCo 

D8cz2 
DBC3 

nBc4 

DBC7 

nece 
DBCY 

DBCA 

D8CD 
DBCF 
D8DO 
D8D2 
D8D3 

D8bhé& 

D8D7 

neDns 

D8DA 

D8DC 

DBDD 

DBDE 
DBDF 

DBEQ 
DBE1 

DBEZ2 
DBES 

DBE7 
DBEB 
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2106FC 

3636 
3676 

36B6 
210000 

2204FD 
229402 

21C201 
110E00 
QE04 

36FF 

19 

oD 
C2CoD8 

ce 

FS 
€S 
2103FE 
3680 

FS 
ES 
2103FE 
3690 
2B 
J6FE 

* Exit: AB preserved, CDEHLF corrupted. 

x 
SNDINI LXI H, :FCO6 

MVI M, 36 
MVI M,176 
MVI M, 3Bé& 
LXI H, : 0000 

SHLD :FDO4 Volume 4 channels off 
SHLD 10294 and remember it 
LXI H,:01C2 Start 1st SCE 
LXI D, : 0Q0OE Length SCE 

Load 3 timers 

~ 
o
~
~
~
 

MVI C,:04 4 blocks (3 SCB, 1 NCE) 

SNI10 MVI M, sFF FF in 1st byte SCEB (= off) 

DAD D Calc start next block 

DCR c 
JINZ :DBCO Next block if not ready 

RET 

L 3 

KRRKRK IOk KRR KRKKK X 

x OUTPUT TO DCE-BUS % 
KEKKRKORKKK KK KKK KK KKKk 

* 

‘Real World® output. Writes a byte to a given 

Real World address. 
X 
X 
X 
% Entry: D: Busaddress. 
13 E: Data for output. 

X 

R WOF PUSH FPSW 
PUSH H 
LXI H, :FEQ3 GIC control address 
MVI M, :80 All ports output 

DCX H Port C addr. in HL 
MVI M, 3FE Clear bus expand signal 

XCHG Data in L, busaddr. in H 

SHLD :FEOQO Data in FPA, busaddr. in FE 
XCHG Address PC in HL 
INR M Set bus expand signal 

MVI M, :FD Set write strobe true 

(Now data exchange done) 

MVI M, :FF Reset strobe 

DCR M Clear bus expand signal 

FPOF H 

FOFP  FPSW 
RET 

X 
KKK ROK K KKKk KKK KKK KKK 

¥ INFUT FROM DCE-BUS X 
KKK K KKK KKK R KKK KKK K 

X 

¥ "Real World® input. Reads a byte from a given 

¥ Real World address. 

X 
¥ Entry: D: Busaddress. 

¥ Exit: E: Data received. 
X 

RWIP PUSH PSW 
PUSH H 

LXI H, :FEO3 GIC control addr. in HL 

MVI M, :90 PA input, rest output 

DCX H Address FC in HL 

MVI M, :FE Clear bus expand signal
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436 DBEA 7A MoV A,D Busaddress in A 

437 DBEE IZOIFE 8TA 1FEO1 Store busaddress in FB 

438 DBEE 34 INR M Set bus expand signal 

439 DBEF 36FB MVI M, :FE Set read strobe true 

440 (Now data exchange) 

441 DBF1 3AOOFE LDA 1FEQO Data to A 

442 DBF4 SF MOV E.A Data in E 

447 DBFS S6FF MVI M, sFF Reset strobe 

444 D8BF7 39 DCR M 

445 DBFB E1 FOF H 

446 DBF9 F1 FOF PSW 

447 DBFA C9 RET 

448 X 

449 x 
450 X 
451 DBFR END 

KKK OK KK KR KKK K KKK KKK KKK K K 

¥ SYMBOL TABLEH®X 

KKK KOROKOKOKK K KKK KKK KKK K % % KKK X 

AMBLK D7E6 CASIN D795 CINTE D7A4 CINTE D7CBE 

LD10S D871 LD221 D88D LD9S D7EE LD99 D826 

MFTG1 D795 MFTOS D879 MFT10 D7D8 MPT12 D7E6 

MPT19 DB97 MFPT22 D7FB MPT23 D7FF MFT25 D790 

MFT33 DB&D MFTZA DB73 MPT42 D87F MPTSZ DBO6& 

MPTSE  DBO8 FCKA40 DBOF RLODA D8SE RLSAS D83R 

RPN20 D7DE RSAVA  DB1D RWIF DBEQ RWOF D8cs 

SCNZO  DBYE SNDINI DBAR& SNI10  DBCO SFTO4 D886 

WPT D7CE
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002 

00X 
004 
[elo}=] 
Q06 

007 
oo08 

009 
o010 

011 
012 
013 
014 
015 

016 
017 

o1 
019 

020 

021 
022 

023 
0z4 

028 
Q26 
Q27 
0z8 

029 
030 
031 
Q32 

033 
034 
035 

036 
037 

038 
039 

Q40 
041 

042 

043 
Q44 

045 
046 
047 
048 

049 
50 

051 
052 

053 
054 

055 
056 
057 
0S8 
059 
060 

061 

062 
063 

DBFE 
DBFE 
D00 

D01 
D04 

D906 

DeO8 
DI0OT 

DI0A 
DYOE 
D?0OD 

DF10 
D12 

D915 
D918 

D?1E 

D?1E 
D921 
D924 

D927 

D92A 
DIZD 

D30 
D933 
D936 
D39 

D93C 
DI3F 

D942 
D945 
D948 

D949 
D94C 
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21F8FF 

JEO4 
77 
JI25F00 
2EF4 

3EOC 

32C001 

3E02 
I2C101 
CDAZDY 
CD9YDDY 

CD49D%? 

21A%D9 
227000 

2178D5 
226E00 

21FDCé6 
226C00 

21C0oCs 
226A00 
2155D7 
226800 

21E2D9 
226600 
210EC7 
226400 

ce 

010000 
116BD? 

ORG :DBFB 

X% INTERRUPT HANDLER Xx¥X 

I
 

M 
F 

I 
W 

W 
K 

2SS SRR 2322832222222 8 
¥ INITIALISE INTERRUPT SYSTEM X 

KR KR KKK 0K KKK KKK KKK K HOKKOK KK KX K KKK 

X 

¥ Initialises the interrupt system of the machine. 

X 
X Entry: No conditions. 
¥ Exit: All registers corrupted. 
X 
INTINI LXI H,:FFF8 Address int.mask register 

MV1 A, :04 
MOV M, A Only stack interrupt 

STA 1 005SF Remember int. mask 
MVI L,:F4 
MVI  A,10C 
mov M,A Select ext.int. and INTA 

INR A 

mMov M, A Reset 

MVI A, :0C 
8TA 101Co Init. cursor timer 

MVI A, :02 
STA :01C1 Init. keyboard scan counter 

CALL :D9A3 Reload sound timer 
CALL :D99D Reload keyboard timer 

CALL :D949 Set up int. entry points 

¥ Set-up interrupt vectors (also entry from utility) 

INTSU LXI H, : D9AY? 
SHLD 10070 Clock int. vector |7/ 
LX1  H,:D578 g 
SHLD 1006E Keyboard int. vector /£ 
LX1  H,:C6FD 
SHLD :006C Screen restart vector | 
X1 H, :C6CO - 
SHLD :006A Math. restart vector! ¢ 
LXI  H,:D7S5 
SHLD :0068 Sound int. vector ¢ 
LXI H, : D9E2 4 

SHLD :0066 Stack int. vector 
LXI H, :C70E B 
SHLD :0064 Utility/encode vector /' 
RET ) 

SET UP INTERRUFT VECTOR AREA: 

Sets up the vector area 0000-003F. 

Entry: No conditions. 
Exit: All registers corrupted. 

P 
A
 

I 
W 

W 
K 

K 

VECSU LXI B, 1 0000 Start at zero 

VCS10 LXI D, :D9&B Startaddr. int. routine
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064 
065 
Q66 
067 
068 
069 

070 
071 
a7z 
073 
074 

075 

D94F 
D9S2 
D955 
D9S6 
D9S8 
DYSE 
DYSE 
D961 
D963 
D964 
D965 
D966 
D967 
DI6A 

DP6E 

D?6C 
D?6D 
D970 
D971 
D772 

D973 
D974 

DI77 
D978 

D979 
De7C 

D?7D 
DI7E 
D981 
D984 

D98S 
D986 
D987 
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2173D9 
CD4FDE 

2A7000 
E9 

CS 
0100BF 

FS 
F3 
JASFOO 

AD 

Bi 
JI25F00 

32F8FF 

LXI H, : D973 Endaddress 
CALL :DE4F Transfer int. routine 

MoV A,C 
CPI 140 8 routines done? 
JINZ : D94C Next one if not ready 
LXI H, : 003R Addr. highest int.vector 

LXI  B,:FFFB 
MVI  D,:70 

vCs20 MOV M, D Load vector addr. 

DCR D 
DCR D 
DAD B Calculate next addr 

Jc 1 D963 Next one if not ready 

RET 

INTERRUFT VECTOR ROUTINE: 
X 

* 
X 
% During initialisation loaded into RAM on the 

X Restart routine locations of the CFU. 

X The address after LHLD is later changed into 

X the appropriate vector address by #DSFE. 

X 

I TMPL NOF 
FUSH H 
LHLD :0070 

PCHL 
NOP 
NOF 

* 
KKK KKK HOK KK IOKKOKOK 0K K KO K K KK KOk k X 
¥ DISABLE KEYBOARD INTERRUFTS ¥ 
3OK KKK K KKK K HOK KKK OK K KR KKK K KK KKK K K K 

* 
% Disables keyboard interrupts only. 

* 
¥ Entry can be different. From INTCH common part 

% to disable/enable sound, clock and keyboard 

X interrupts. 

* 
¥ Entry: None. 

X Exit: All registers preserved. 

X 

KBDI PUSH B 
LXI B, s BFOO Disable keyboard interrupts 

INTCH FUSH PSW 

DI Disable interrupts 

LDA 1 00SF Get current int.mask 

ANA B ) Calculate new one 

ORA Cc ) 
STA 1 QOSF Remember new mask 
STA :FFFB and set mask 

EX Enable interrupts again 

POF PSW 

POP B 
RET 

Xx 

KRR RKKAORKOR KRR KKK K KKK XXX K X 

% ENABLE KEYBOARD INTERRUFTS X 

FOR R KO0ORKOKOK KO0 KKK K OKOKK K JOKOKOKKK X K X X 

X
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126 
127 
128 
129 

130 
131 

132 
133 
134 

135 
136 
137 

138 

139 
140 

141 

142 
143 
144 
145 
146 
147 

148 
149 

150 
151 

152 
153 

154 
155 
156 
157 

158 
159 
160 

161 
162 

163 
164 

165 
166 

167 

168 
169 
170 

171 
172 

173 
174 

175 

176 
177 

178 

179 
180 

181 

182 

183 
184 

185 

186 
187 

D988 
D989 
D98C 

D9BF 
D0 

D993 

D996 

D997 
D99A 

D99D 
DYIF 
D9AZ 

D?PAZ 

D?AS 
DIAB 

DIAY 

DPAA 
DPAB 
D9AC 
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CcS 
0100F7 
C377D9 

CS 
0108FF 

C3I77D9 

SEFF 
3I2FCFF 
c9 

3ESO 
I2FBFF 
c9 

FS 
CS 
DS 
JASFOO 

1 3 

KBEI PUSH B 
LXI B, 1FF40 Enable keyboard interrupts 
JMP 1 D977 Update int. mask 

I3SE 3332323222232 22328 80 
¥ DISABLE SOUND INTERRUPTS X 

ORKIOROK KK KK IO KK R KRR KK KX 
* 

% Disables sound interrupts only. 

x 
SNDDI PUSH B 

LXI B, :F700 Disable sound interrupts 

JMP : D977 Update int. mask 

X 
KKK RO KRR KRR KKK X 
* ENABLE SOUND INTERRUPTS X 

FORRKHORR KRR KRR KRR KRR KKK 

X 
¥ Enables sound interrupts only. 

X 
SNDEI FUSH B 

LXI B, :FFO8 Enable sound interrupts 

JMF 1 D977 Update int. mask 

X 
KRR AR RKR KRR KKK A KK 

* LOAD KEYBOARD TIMER X 
BB KKK R KKK KRR KR KK KK 

* 

¥ Starts a keyboard interrupt. 

X 
KERIS MVI s :FF Init. 16.32 msec 

STA 1FFFC Load timer 4 (keyboard) 

RET 

X 
KKK KRR KOR KKK KKK KX KK 

% LOAD SOUND TIMER ¥ 

KKK RIOK KRR KKK KKK KKK X 

x 
% Starts a sound interrupt. 

x 

BNDIS MVI A, 150 Init. S5.12 msec 
8TA :FFFB Load timer 3 (sound) 
RET 

% 
KKK KOKOKK KOKK KK K IOKOK KK KOk K KKK 

% CLOCK INTERRUPT (RST 7) X% 
K KOKKOKOK KK KKK KKK KK KK KRk KO0k KOk 

* 
* Triggered every 20 msec by the TV page 

¥ blanking signal. 
¥ Decrements timer QO1BE/BF until O. Checks also 
% the contents of cursor clock timer 01CO. It is 

¥ decrementedy if it becomes 0, the timer is re- 

¥ loaded and the cursor is flashed. 
X 

x 

* 

Ci 

Exit: All registers preserved. 

LKINT FUSH PSW 

FPUSH B 
FUSH D 

LDA : 005F Get current int. mask
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188 DYAF FS FUSH PSW and remember it 

189 DYBO 3IE04 MVI A, 04 

190 DYBZ 3I2F8FF STA :FFFB Set stack interrupt only 

191 D9BS FB EI 

192 D9B&6 2ABEOL LHLD :0Q1BE Get timer contents 

192 D9BRY 7C MoV A H 

194 DIEA BS ORA L 

195 D9RE CAC2DY Jz :DSC2 If timer = Q 

DIBE 2K DCX H Else: 

DYEF 22BEO1 SHLD :01BE decrement timer 

DYC2 21C001 CKI10 LX1 H,:01CO Addr. cursor clock 

DYCS 35 DCR M Decr. clock 

D9Cé6 C2CDDT JINZ : DICD Return if <30 

DFCT I6OF MVI M, : OF Load 20 ms flash time 

D9CE EF RST S Flash cursor 

3 D9CC 12 DATA :12 

X 

X GENERAL INTERRUFT RETURN: S 

3 

¥ Restores interrupt mask and all registers. 

X 

¥ Entry: Interrupt mask and all registers on stack. 

X 

DYCD F1 INTRM FOF FSwW Get old int. mask 

DICE FZX DI 

DYCF 32F8FF STA sFFFB Restore int. mask 

pYDZ I25F00 STA : OOSF and remember it. 

D9DS FE EI 

D9D& D1 FOF D 
DeD7 C1 POF B 

D9D8 F1 FOF FSW 

D9D? E1 POF H 

DDA C% RET 
* 

HOKOKK KKK K KKK KK KK KKK K KOk KK K 

¥ ENAELE CLOCK INTERRUFT ¥ 

KKK K OKK KKK KR KK X0k KKK KKK KKK K 
X 

DYDE CS CLEEX FUSH B 

D9IDC O1BOFF LXI B, :FFBO Enable clock interrupt 

DYDF CZE77D9 JMF : D977 Update int.mask 

X 
3K K KKK K KK KK K K K KOKOKOK 0K KOKOK KK % 

¥ STACK INTERRUFT (RST2) X 

K KKK K K KKK KK KK KKK 30K K KOKK R K 

X 

X This routine handles an interrupt caused by the 

¥ stack overflow hardware logic. 

X 

DFEZ F100F%9 SFINT LXI 5F.,:FR00 Reset stackpointer 

DYES AF XRA A 

DRESL F21701 STA 10117 No running inputs 

DYES 322201 STA 10122 No encoding of stored line 

D?EC CD4ZD7 CALL D743 Input from keyboard, reload 

timers sound/keyb 

D?EF FE EI 

DYFO ZEL16 MVI s 816 

24% D9F2 C3IFSDY JIMP :D9FS Run error *STACK OVERFLOW® 

* 
K 

W 
W 
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250 
251 

252 
253 
254 

255 

256 

257 
258 
259 

260 

261 
262 

263 
264 

265 

266 

267 

268 

269 
270 

271 
272 
273 
274 

275 
276 

277 

278 
279 
280 

281 
282 
283 
284 

285 

286 

287 

288 

289 

290 
291 

292 

293 
294 

295 

296 
297 

298 
299 
300 
301 

302 

303 

304 
305 
306 

307 
308 
309 

310 

311 

DFFS 
D9F 6 

D9F7 
DIFA 

D9FD 

DIFF 

DAOO 

DAOC1 
DAOC4 

DAOS 
DAOB 

DACE 

DAOD 

DAL1O 

DAl12 

DA1S 
DA17 

DA1A 

DAIC 

DA1F 
DAZ1 

DA24 

DAZ& 

DAZ9 

DAZE 

DAZE 
DA30 

DA33 
DAZS 

DAZB 
DA3A 
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47 
AF 
323101 
CDE4CE 

0000 
00 

QO 
3A1801 
B7 

C23DDA 
C364DA 

JE17 
C3F5D9 

JEL13 
C3FSDY 

3E09, 
C3IFSDY 

3E14 

C3FSD9 

JEO3 
C3FSD? 

3E06 
C3IFSD? 

JEOS 
C3FSD? 

SEQO 
C3FSD9 

JE12 
C3FSDY9 

JEOB 

C3FSD? 

X ==ssms=s=I=sERSS 

X%*¥ ERROR HANDLER XXX 
X =====ss=ssz=o==s 

X 
X 
KRRk KKOKK KR KK KKK 

% ERROR HANDLING ¥ 
R KORKOR KKK KKK KKK K KKK 

* 
Froduces an error mess 

about errors. 

X 

3 
3 

% Entry: A: Error messa 

X EC: Latest posi 
¥ Exit: If during input 

X If during encod 

X 
X 

X 
El 

Else: Restart B 

RROR MOV B.A 
XRA A 
STA : 0131 

CALL :CEE4 

DBL 1 Q000 

NOF 

NOF 
LDA 10118 

ORA A 
JINZ : DAZD 

JIMP 1 DALS 

x 
* ENTRYPOINTS TO ERROR R 

* 
ERRSN MVI 117 

JMF :D9FS 
X 
ERROM MVI A 213 

JMP 1DIFS 

x 
ERRRA MVI A, :09 

JMP 1D9FS 

X 
ERRTM MVI A,:14 

JMF 1 D9FS 

* 
ERROV MVI A, 203 

JMF 1D9FS 

* 
ERRDO MVI A 106 

.1 

age and other information 

ge number. 

tion in EBUF or textbuffer. 

: Restart input statement. 

ing: Back to ELINA (CF3C) 

for handling. 

asic (direct mode). 

Save error pointer 

Set output screen/R8232 

Select ROM bank O 

Get RUNF 

If run—time error 
If compile-time error 

OUTINES: 

Run *SYNTAX ERROR” 

Run *OUT OF MEMORY® 

Run *NUMBER OUT OF RANGE~” 

Run *TYPE MISMATCH® 

Run *OVERFLOW® 

JMF tD9FS Run *DIVISION BY ZERD’ 

¥ 
ERRES MVI  A,:0S5 

JMF  1D9FS 
' 

ERRNF  MVI ~ A,:00 
JMF  :D9FS 

X 
ERREL  MVI  A,:12 

JMF  :D9FS 
* 
ERRLS MVI  A,:08 

JMP  :D9FS 

Run ’SUBSCRIFT ERROR” 

Run *NEXT WITHOUT FOR® 

Run *ERROR LINE RUN® 

Run *STRING TOO LONG”
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312 
313 
T14 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 

326 
327 

328 
329 

330 
331 
332 
333 
334 
335 
336 

337 
338 
339 
340 
341 
342 
343 
344 

345 
346 

347 
348 
349 

350 
351 
352 
353 
354 

355 
356 
357 
358 
359 
360 
361 
362 
363 
364 

365 
366 
367 
368 
369 

370 
371 
372 

DAZD 
DA4O 
DA43 
DA44 
bA47 
DA4A 

DA4D 

DASO 
DAS3 
DAS4 
DAS7 
DAS8 
DAS? 
DASE 
DASC 
DASD 
DASE 
DASF 
DALO 
DALZ 

DAL4 
DA&L7 
DAL 

DA&LC 
DALF 
DA72 
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CDS0DA 

C3IS0E3 

CDSSDD 
78 

CDD4DA 

ce 

3IAZ201 

FEO1 
CAS7C? 

CDSODA 
CDSEDD 
C323C8 

x 

FRKKKKKKRKKKKRKK KK 
¥ RUN-TIME ERROR X 
KKK KK KKK KO0OK KKK KK 

] 

ERRRU CALL :DASO Print error message 

LDA 10117 Get RDIPL 

ORA A 
JINZ :DA4D Jump if running inputs 

CALL :DA75 elser Print *IN LINE <nri’ 

JMP :CB14 Re-enter BASIC 

% If error in input: 

ERT10 JMP 1 E350 (0) Back to restart input 

* 

AKOKKOKKOKKOKK K KR KK KKK KKk KX 

¥ PRINT ERROR MESSAGE X 

FRR KKK KKK KKK KOKOK KK R KKK 

* 
% Entry: B: Error message number. 

% Exit: BC preserved, AFDEHL corrupted. 

X 
ERRMS CALL :DDSS Cursor to begin (next) line 

MoV A,B Get error number 

LXI H,:DA94 Base of list error messages 

ADD A Multiply error nr X2 

MOV E.A and save offset 

MVI D,:00 

DAD D Calculate table addr. 

MOV EsM ) Get addr of message 

INX H ) in DE 

MOV D.M ) 
XCHG and in HL 

CALL :DAD4 Print error message 

RET 

x 

R KO0K KKK OK KKK KKK KKK KKK 

% COMPILE-TIME ERROR ¥ 
KKK K KKK KKK KK KKK KO KK K 

X 
Handles errors in direct mode. Only an error 

message is printed. Control is passed back to 

ELINA (C93C) except if it is an error during 

encoding of a stored line. 

C: Points to last read character on 

input line. 

x 

X 

X 

* 
X 

X Entry: A: Error number. 

x 

X 

¥ Exit: To Basic interpreter. 

X 

El RRCO LDA 10122 Bet ERSFL 

CPI1 101 Error during encoding? 

Jz 1 C957 Then handle error 

% Error in direct command: 

CALL :DASOQ Print error message 

CALL :DDSE Print car.ret 

JMF :C823 Restart interpreter
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
308 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 

DA7S 

DA76 
DA77 
DA7A 
DA7B 
DA7C 
DA7D 
DABO 
DAB3 
DABS 
DABSL 
DAB7 
DAB8 
DABY 

DABC 
DABF 
DAFO 
DA%1 
DA92 
DA%S 

DA%R4 
DAR6 
DAY8 
DA%A 
DAYC 
DATE 
DAAQ 
DAAZ 
DAARS 
DARL 
DAARB 
DARA 
DAAC 
DAAE 
DABO 
DAB2 
DAB4 
DAE6 
DAES 
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CDB4EF 

1CDC 
2CcDnC 
33DC 
3EDC 
Sopc 
SCDC 
68DC 
95DC 
9DDC 
D8DC 
B2DC 
FADC 
FEDC 
02DD 
0&DD 
FiDC 
c2pC 
B7DC 
12DD 

KRKKKKERRRRAKRRKKRERRERRKKERRRRKKRRRRRRKKKKR KKK 

¥ PRINT LINE NUMBER IN WHICH ERROR OCCURED * 

EXERKKKKRKRRKRKEEKRRKKKRRRKRKRKRKKRKRRKRRXKRRKKK 

EE
 

R 
R 

R 
R 

R 
B 

R 
SGIL 

MIL10O 

x 

Entry: 

Exit: 

None. 

Prints car.ret if current line is a direct comman 

Else, prints "IN LINE <linenr>’ and car.ret. 

ABCDEHL preserved. F corrupted. 

direct command. =11 

PUSH 
PUSH 

FOF 
RET 

Get start current line 

Check if O 

If direct, print car.ret 

Else, print “IN LINE® 

) Get line nr in HL 

) 
) 

) 

(0) Print line number 
Frint car.ret 

AOKOK KK KKK K KKK X KKK X KK KOOOKK KKK KR KKKk X 
* ERROR MESSAGES INDIRECTION TABLE X 
KKK IR KRR KKK KRR R KRR KR KKK 

* 

¥ The address points to the location where the 

% string with the error messages can be found. 

% Between brackets the error number. 

X 
X Run—-time errors: 

ERITE 
E?NF 
E?RG 

E70OD 
E?0V 
E?US 
E?BS 

E?DO 
E?0S 
E7LS 
E?RA 
E?IN 
E?LOO 
E7LO1 
E?LO2 
E?LO3 
E7UA 
E?NC 
E?OF 
E?EL 

DBL 
DBL 
DBL 
DBL 
DBL 
DEL 
DBL 
DBL 
DBL 
DEL 
DBL 
DEL 
DBL 
DBL 
DBL 
DBL 
DBL 
DBL 
DBL 

:DC1IC 

1 DC2C 

1 DC33 

:DC3E 
:DCSO 
:DCSC 

:DC&8 
:DCIS 
:DC9D 
1DCDB 
1 DCB2 
1 DCFA 

2 DCFE 

1DDO2 
:DD0O& 

:DCF1 

:DCC2 

:DCB7 
:DD12 

(00) NEXT WITHOUT FOR 
¢01) RETURN WITHOUT GOSUB 

(02) OUT OF DATA 
(03) OVERFLOW 
(04) UNDEFINED LINE NUMBER 
(05) SUESCRIFT ERROR 
(06) DIVISION BY ZERO 
(07) DUT OF STRING SFACE 
(08) STRING TOO LONG 
(09) NUMBER OUT OF RANGE 
(0A) INVALID NUMBER 
(OB) LOADING ERROR O 
(OC) LOADING ERROR 1 

(OD) LOADING ERROR 2 

(OE) LOADING ERROR = 

(DOF) UNDEFINED ARRAY 

(10) COLOUR NOT AVAILABLE 

(11) OFF SCREEN 
(12) ERROR LINE RUN
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476 ¥ Compile/Run—time errors: 

437 

438 DARBA 47DC E7OM DEL. 1 DC47 (13) OUT OF MEMORY 

479 DAEC BADC E?TM DBL :DCBA (14) TYPE MISMATCH 

440 DARE D6DC E7LN DBEL :DCDé& (15) LINE NUMBER OUT OF 

441 
. RANGE 

442 DALCO 38DC E?80 DBL :DC3E8 (16) STACK OVERFLOW 

443 

444 % Compile-time errors: 

445 

444 DACZ 23DC E?SN DEL : DC23 (17) SYNTAX ERROR 

447 DAC4 79DC E?ID DEL :DC79 (18) COMMAND INVALID 

443 DACG AIDC E7CN DEL :DCAT (19) CAN"T CONT 

449 DACE EIDC E?TC DBL 1 DCES (1A) LINE TOO COMPLEX 

450 DACA 47DC E?ST DEL :DC47 (1R) OQUT OF MEMORY 

451 * 

452 KKK K K KK KOKOKK KKK KK 30K KK KKK KK K % 

457 ¥ WAIT; part of RTALK (OEC6D) ¥ 

454 KK K 3K K KKK 3K KK KKK KKK K K K KKK KKK K X 

455 X 

456 ¥ Entry: HL: Wait time. 

457 ¥ 
458 DACC 2B RTKZ0 DX H Wait time -1 

459 DACD 7C MOV AH 

460 DACE BS ORA (L 

4461 DACF C2CCDA JINZ :DACC 1f not ready 

462 DADZ ER XCHG Farameter pntr in HL 

463 DADZ C9 RET 

464 X 

465 X 

466 ¥ 

467 DAD4A END 

FOH KKK OKOKKOK KKK KKK KK KKK OOKK X 0K 

¥ SYMEOL TABLEX 

KK KKK KOOIOKIOR K KR K KKK KX XKk X 

CKI10 D9C2 CLKEI D9DE CLEINT D9A9 E7RS DATE 

E?CN DACE E?DO DARO EZEL DAEBB DAC4 

DAAB E7LN DAEBE EZLOO  DAARA E7LL01  DAAC 

DAARE E?LOZ  DABO E7LS DAA4A E?NC DAE4 

DA%4 E?0OD DAF8 E7OF DARS E70OM DABA 

DARZ E?OV DATA E7RA DARL E7RG DAR6 

DACZ E?S0 DACO E?ST bDACA E?TC DACB 

DAERC E7UA DAR2 E?US DAIC ERITE DA94 

DAZY? ERRCO DA&4 ERRDO DARZ4 ERREL DA33 

DAZ8 ERRMS DASO ERRNF DAZE ERROM DA10Q 

DYFS ERROV DA1F ERRRA DALS ERRRU DA3D 

DACE ERRTM DAlA ERT10 DA4D INTCH D977 

INTINI DBFE INTRM D9CD INTSU D?1E ITMFL D96B 

KED1 D73 KBEI D988 KEIS D99D MIL1G DASC 

MBGIL  DAJS RTK20 DACC SNDDI  D98F SNDEI D996 

SNDIS  D9A3 SFINT D9EZ2 vCs10  D94C ves20 D963 

VECSU D949
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0oz 

Q03 
004 
005 
006 

007 
008 
009 
010 

011 
012 
013 
014 

01S 
016 
17 
018 
019 
020 
021 

022 
023 
024 

025 
azé6 

027 

028 

029 
030 
031 
032 

033 
034 
035 

36 
=7 

038 
039 
040 

041 

042 
043 
044 

045 
0456 

047 
048 
049 
050 
051 
052 
053 
054 
ass 

0Sé 
057 
058 
059 
060 
061 
062 
063 

DAD4 

DADS 
DAD& 
DAD7 
DADB 

DADE 
DADE 
DAE1L 

DAE4 
DAES 

DAE6L 
DAES 
DAE? 
DAEA 

DAED 
DAEE 
DAF1 

DAF2 
DAFZ 

DAF& 
DAF8 
DAF? 

DAFC 

DAI FIRMWARE DAD4-DRGE V1.0 

FS 

7E 
23 
B7 
CAE4DA 

FAE&DA 
CD&ODD 

C3DEDA 

2 & 
ce 

FECO 

ES 
bE 
DAF&DA 

&7 
CDD4DA 

E1l 
23 
C3DSDA 

Cé40 

&7 
CD3ZDE 

C3F1DA 

ORG :DAD4 

Rev.1 

(char. terminated by a 0. 

(1 byte length + char.). 

Points to next char. 

1f submessage reference 

Print character in A 

* 
* 

* 
X === ] 

*X* FPRINT ROUTINES *¥% 
x SrsooEmEmEEEESSEE 

X 

x 

R KKK KKK KKK K KKK KK 

* PRINT MESSAGE % 

KK KRR KKK KKK KOKK K 

X 
% Frints a message, which may include internal 

x references to other submessages. 

x 
x Entry: Fointer to message in HL. 

X Exit: Pointer after string in HL. Other 

X registers preserved. 

x 
* Message format: A series of bytes: 

* 00 End of string. 

* 01-7F Frinted character. 
* »= B0 bit 14 set: 

* bits 0-13 are offset in program of 

x a message 

* bit 14 unset: 

X bits 0-13 are offset in program of 

x a string 

X 
FMSG FUSH PSW 

FM810 MoV AM Get character 

INX H 

PMS15 ORA A Check char. 

Jz 1 DAE4 If end message 

JIM : DAES 
CALL :DD&O 
JMF : DADS Nex t 

L3 

PMS20 FOF FSW End message 

RET 

% Submessage reference: 

FPMSI0 CFI :CO 
PUSH H 
MOV LM 
Jc :DAF6 
MOV H,A 
CALL :DAD4 

PMS35 FOF H 

INX H 
JMP : DADS 

¥ String reference: 

FMS40  ADI  :40 
MOV H,A 
CALL :DB32 
JMF  :DAF1 

Lobyte in L 

1f reference to string 
BASE is at location COOQ 
Print submessage 

Next character 

(BASE SHR 8) - #80 

Hibyte in H 

Print substring pntd by HL 

Next character
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064 
065 
066 
067 
068 
069 
070 
071 
72 
073 
Q074 

075 
076 
a77 
078 
079 
080 

. 081 
082 
083 
084 

085 
086 
87 
o088 

089 
090 
091 
092 
Q93 
094 
095 
096 
097 
098 
099 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

DAFF 
DBOO 
DEO1 

DBOZ 
DBOX 
DEO4 
DBROS 
DEO& 
DBO? 
DEOA 
DEOE 

DEOC 

DEOD 
DBOE 
DEOF 

DB10O 
DB1Z 
DE1S 
DE17 

DE1A 
DE1E 

DBIC 
DB1D 
DE1F 
DB22 
DB23 
DE26 

DE27 

DAI FIRMWARE DAD4-DE&4E V1.0 Rev.l 

CDD4DA 

EB 
D1 
E3 
ce 

C3SEDD 

FORORRRK KKK KR KKK KOK KK KKK K KKK KKK KKK XK KKKk KKk ¥ 

x PRINT MESSAGE POINTED TO BY NEXT 2 BYTES % 

KOO KRR K K KKK KKK KR KKK KR X X KRR KRR KRR KKK K 

X 

X Entry: Top of stack points to the address where 

X the address of the message can be found. 

¥ Exit: AFBCDEHL preserved. 

X Returnaddress on stack. 

x 

FMSGR XTHL Get pntr from stack 

PUSH D 
MoV E.M Get lobyte address 

INX H 

MOV D.M Get hibyte address 

INX H 
XCHG Addr message in HL 

CALL :DAD4 Frint message 

XCHG HL pnts after message pntr 

FOF D 
XTHL Restore stack 

RET 

X 

KK KRR R KKK KKK KKK K 

¥ CURSOR TO NEXT FIELD X 

OKK KKK KKK K K KKK K KOKOKK KK X KK 

X 
X Part of “run PRINT’ (QEZE3). 

* Moves the cursor to a new number output field. 

¥ The field size is 12 character positionsy field 

% positions: 0,12,24,36,48. 

x 
PSKF RST S Ask cursor position 

DATA :0C and size character screen 

MoV ALl X—coord in L 

CPI £ 30 Already past last field? 

JNC :DBZ Then print car.ret, abort 

PSK1Q 8suUI :0C ) Minus 12 untill underflow 

JINC :DB1S ) 
PSK1S CMA Restore pos. value 

INR A 

X Entry from *SFC® function: 

FSK20 MOV D,A Store nr of spaces required 

FPSKTO MVI A, 120 
CALL :DDé60O FPrint space 
DCR D Ready? 
JINZ :DB1D Next space if not 

RET 

X 

FPSK40 IMP : DDSE Frint car.ret 
X 
FOK KK KKK KO0OKKOOKKKKOOKK X 

¥ CURSOR TO TAB(8) X 
KRR KORKROK KRR KKK KKK 
E3 

% Part of ’List current line’ (OECE3). 

* Moves cursor to column 8 after linenumber. 

X 

% Exit: BC preserved. AFDEHL corrupted. 

*
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126 SCTAB 

127 DB2A EF PTAB RST S Ask cursor position and 

128 DB2B 0C DATA :0C size character screen 

129 DB2C 7D MOV AL X—coord after linenr in A 

130 DB2D D606 suUI 106 Tab must be 8 

131 DB2F C31ADE JMP 1DB1A Print additional spaces 

132 x 

133 KEXRERXRRKKKKERKK 

134 % PRINT STRING ¥ 

135 KEXRRRKRKKKRKKKEK 

136 X 

137 ¥ Prints a string of characters pointed to by HL. 

138 * 

139 ¥ Entry: HL points to string. 

140 % Exit: HL points after string. 

141 X Other registers preserved. 

142 X 
143 X String format: 

144 X 1 byte length (0 = no data). 

145 X N bytes data. 

146 X 

147 SCSTR 

148 DR3Z FS PSTR PUSH PSW 
149 DB33 CS FUSH B 

150 DE34 46 MOV B,M String length in B 

151 DR35S 23 FST10 INX H 

152 DR36 78 FST20 MOV AB Get length 

153 DB37 D601 suUI 1 01 Minus 1 

154 DE39 47 MoV B,A Nr. char still to be printed 

155 DB3A 7E MOV AM Get char 

156 DE3B D49SD6 CNC : D695 Print character if not ready 

157 DB3E D23SDE JNC : DB3S Next one if not ready 

158 DE41 C1 FOF B 
159 DR42 F1 POP PSW 

160 DB4Z C9 RET 

161 X 
162 KHOOKKK KK KKRRKKR KKK KKK KKK 

163 ¥ PRINT STRING MESSAGE * 
164 FORRKOKKOK KKK ROR X KKK KOROKK KKK 

165 * 
166 X Prints a string of characters, pointed to by 

167 ¥ HL, length in A. 
168 3 
169 ¥ Entry: HL: Points to string. 
170 X A: Number of characters. 

171 ¥ Exit: HL: Points after string. 

172 X AFBCRPE preserved. 

173 X 

174 SCSTM 
175 DB44 FS FSTRM FPUSH PSW 
176 DB4S CS PUSH B 
177 DEB46 47 MoV B.A String length in R 
178 DB47 C3I36DE JMP 1DB3S Print string 

179 3 
180 KRKKKKKKRKKKKKKKKKKKKK 

181 ¥ PRINT A HEX NUMBER X 
182 (333333333333 3333 83838 8 

183 * 
184 % Converts MACC to hex in DECBUF and print it. 

185 X 

186 % Exit: HL points after string in DECBUF. 

187 X BCDE preserved. AF corrupted.
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188 
189 

190 
194 
192 
193 
194 
195 

196 
197 
198 
199 

200 

z01 
202 
203 
204 

205 
206 
207 
208 
209 
210 

211 
212 
213 
214 

215 
216 

217 

218 
219 
20 

221 
222 
223 
224 

225 
226 
227 

228 
229 

230 
231 

232 
233 
234 

235 

236 

DE4A 
DE4D 
DESO 

DHSS 
DESé6 

DBS9 

DBSC 

DESF 
DB62 
DR&Z 

DE6S 
DE&8 
DE6F 

DE6A 
DB&C 

DB&F 
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CD2DCO 
2A33CO 
C332DR 

CDSFDE 

C34DDH 

CDYBCE 
C34DDE 

CDZ7CO 

CcS 
0600 
CD3OCO 

c1 
ce 

0601 
C3464DE 

X 

PHEX CALL :CO2D Convert MACC for hex output 

PGP LHLD :CO33 Get addr DECBUF 

JMP :DB32 Print string in DECBUF 

x 

FOKK KKK KK KKK KK KK KKK KKK KKK X0OK 

¥ FRINT A INTEGER NUMBER X 

FOKK KKK KRR OK KKK OKK KKK KK 

* 

¥ Prints an integer number from MACC. 

X 
FPINT CALL :DBSF Convert MACC for output 

JMP :DB4D Print contents DECBUF 

s . 

KKK KKK KKK KKK KKK KKK KKK KRR KKK 

¥ PRINT A FLOATING POINT NUMBER X 

FK KKK KKK KKK OO OK KOk XK KKK KKOKOKK K 

3 

X Frints a FPT number from MACC. 

x 

FPFPT CALL :CE9E Convert MACC for output 

JMP :DB4D Print contents DECBUF 

* 
FOK R KKK KKK KRR IOKK KK KKK KKK JORK KKK R OR X KX K X 

¥ CONVERT MACC FOR FIXED POINT OUTPUT X 

KKK KKK KKK KK KKK K OKJOKOK R KKK KK KKK KK KKK K 

X 

X Flaces ASCII-equivalent in 0OE4-FO, digits before 

% decimal point in QOF1, length in QOE3. 

X 

¥ Exit: A: Number of digits. 
X EBCDEHL. preserved. 

X 
IBCF CALL :COZ Convert INT for output 

PUSH B 

MVI ] Can trim last dec. place 

BFP CALL :CO30 Tidy up into external form 

FOP B 

RET 

X 

FOK KKK KK KOK KKK KKK KKK KK KKK K KKK KK X 

% (Not used, replaced by CE9B) ¥ 

KK KK KKK KKK KKK K KK K K0k KK KKK K K K K X 

X 

LD21&6 MVI B,:01 ) Fart of a previous version 

JMP 1 DB64 ) 

x 
X 

END 

KKK K K K KK KKK KR KKK KR KR K 

¥ SYMBOL TA 
KKK KKK RO KX KRR X 

EFF 
PGP 
FMS1S 
FMS40 
PSK15 

FSKFP 
FSTRM 
SCTAE 

DB&S IBCF 
DE4D PHEX 
DAD7 PMS20 
DAF6 FMSG 
DB1A PSK20 
DEOD FST10 

DB44 FTAR 

DEZ2A 

BLEX 

DBSF LD216 DB6A PFFT DBS9 

DB4A PINT DES3 PMS10 DADS 
DAE4 PMS30 DAES& FMS35 DAF1 
DAD4 FMSGR DAFF FSK10 DE1S 
DE1C FSK3Q DB1D FSK40 DRB27 

DE3S FPST20 DB36 PSTR DB32 
DE2A SCSTM DB44 SCSTR DB32
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002 
felexd 
004 
[eleis] 

Q06 
007 
008 
009 

010 
011 
012 
013 

014 

015 

016 
017 
o018 

019 
020 

021 

022 
023 

024 

025 

026 

027 
028 
029 
Q30 

031 

032 

033 

034 

038 
036 
037 
038 
039 

Q40 

041 

042 

043 

Q44 

045 
046 
047 

048 

049 

050 
051 

0s2 
053 
054 

055 
aSé6 
057 
oS58 

059 

060 
061 
062 

063 

DB&F 
DB70 
DEB71 
DE72 

DE73 
DE74 

DB76 
DB77 
DE78 
DB79 
DE7A 
DE7EB 
DE7C 
DB7D 
DR7E 

DR7F 
DEBO 

DEB1 
DB8Z2 
DEB3 
DE84 
DE8S 

DE8& 
DE87 
DEB8 

DB89 
DBBE 
DESD 
DEBE 
DE90O 
DE?2 

DRI 
DEB94 
DE9S 
DBI6 
DE98 
DER9A 
DEYE 

DESC 
DE9D 
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X 
X 

X 

ORG 1 DB&F 

AXRKRERRKKKRRRRIKRRRKRKKRRKKRRERK 
* STRINGS FOR MACHINE MESSAGES ¥ 
XX KOORR KOO KRR KRR KKK R X 

W
M
 
M
M
 

I 
P 

F 
W 

X 

RMSO1 
MSGO1 

¥ 
MSGO2 

MLINE 

MSGO3 

The machine messages exist partly from strings, 

partly from subreferences to other strings. 

The subreferences can be: 

- An address where another string can be found. 

- An offset with base at CO00 to the other 

string. 

The messages are ended with 00. 

20 is space, 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

0D is carriage return. 

:DC, : OD 

18E,:56 

20 
:18C,:D2 
:D8,:8D 
100
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064 

065 
066 

067 

068 
069 

070 

071 
072 
073 

074 

Q75 

076 
a77 

078 
079 

080 
081 
82 
083 

084 
08S 

o086 
087 

088 
089 
090 
091 

092 

093 
094 

095 
096 
097 

098 

099 
100 

101 
102 
103 
104 

105 

106 
107 
108 

109 

110 

111 

112 

113 
114 

115 
116 

117 
118 
119 

120 

121 

122 
123 
124 

DRPE 
DE%F 
DBAO 
DBA1 

DBA2 
DBAZ 
DEBA4 

DBAS 
DBA& 
DBA7 
DEAB 
DEAA 

DEAR 
DBAD 
DBAF 

DERO 
DEB1 

DEE2 

DBE3 
DBE4 

DBES 
DBE7 

DEEB 
DBE? 
DERA 

DEEE 
DEEC 
DBBE 

DBEF 

DBCO 
DEC1 

DEC2 
DEC3 
DEBECA 

DECS 
DBC& 

DECB8 

DBC? 
DECE 

DECC 
DBCD 

DBCE 

DECF 

DED1 
DEDZ 
DEDZ 
DED4 

DEDS 
DED& 
DBD7 

DEDS8 
DBED? 

DEDA 

DEDE 
DEDC 
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MSGOS 

MSGO&6 

MSGO7 

MSG17 

M8G11 

MSG14 

DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

145 
154 
120 

152 

: DB, :BO 
:2C 
tDB.3F7 

18BE, 156 
: 00 

153 
154 
141 

152 
154 
:DB, :FD 
1 00 

10D 
1 2A 

:2A 
12A 
:DB, 2 EOQ 
1 OD 

1 00 

188, :CE 
150 

145 
144 

100 

:18B,:D6 

120 

o
c
x
o
O
o
m
x
 

s 
START TAFE 

' 
TYPE 
SPACE 

=
3
 

D
+
4
0
 

APE
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126 DBDD 41 DATA 141 A 

127 DBDE 44 DATA 144 D 

128 DBDF 00 DATA 100 

129 X 

130 DBEO 42 MBREAK DATA :42 B 

131 DBE1 52 DATA :52 R 

132 DBE2 45 DATA 145 E 

133 DBEI 41 DATA :41 A 

134 DBE4 4B DATA 14B K 

135 DBES 00 DATA 00 

136 X 

137 DBE&6 20 MWITHO DATA :20 

138 DBE7 S7 DATA 157 ] 

139 DBE8 49 DATA :49 1 

140 DBEY 5S4 DATA :54 T 

141 DBEA 48 DATA 4B H 

142 DBEB 4F DATA 14F 1] 

143 DBEC S5 DATA :55 u 

144 DBED 5S4 DATA :54 T 

145 DBEE 20 DATA :20 

146 DBEF 00 DATA :00 

147 * 

148 DBFO 53 MSTRIN DATA 153 s 

149 DEF1 S4 DATA :54 T 

150 DBF2 52 DATA :52 R 

151 DBF3 49 MING DATA :49 1 

152 DBF4 4E DATA :4E N 

153 DEFS 47 DATA :47 G 

154 DBF6&6 00 DATA :00 

155 * 

156 DBF7 5S4 MTYFE DATA :54 T 

157 DEFB 59 DATA 159 Y 

158 DBF9 S0 DATA 30 F 

159 DEBFA 45 DATA :45 E 

160 DBFE 20 DATA :20 

161 DEFC 00 DATA :00 

162 X 
163 DBFD 20 MTAFE DATA 320 

164 DBFE 5S4 DATA :54 T 

165 DBFF 41 DATA :41 A 
166 DCOO S50 DATA :50 P 

167 DCO1 45 DATA :45 E 

168 DCO2 00 DATA :00 
169 X 
170 DCOZ 55 MUNDF DATA 1SS u 

171 DCO4 4E DATA :4E N 
172 DCOS 44 DATA :44 D 
173 DCO6 45 DATA 245 E 

174 DCO7 46 DATA :46 F 

175 DCOB 49 DATA 149 1 

176 DCO9 4E DATA 314E N 
177 DCOA 45 DATA :45 E 

178 DCOE 44 DATA :44 D 

179 DCOC 0O DATA 100 

180 X 
181 DCOD 4F MOUTOF DATA :4F o 

182 DCOE 55 DATA 1155 u 

183 DCOF 54 DATA :54 i 
184 DC10 20 DATA :20 

185 DC11 4F DATA 3 4F u] 

186 DC12 46 DATA 146 F 

187 DC13 20 DATA :20
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188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
201 
202 
203 

204 
205 

206 
207 

208 
209 
210 
211 

212 

213 
214 
215 

216 
217 
218 
219 
220 

221 
222 
223 

224 
225 

226 
227 

228 
229, 

230 

231 
232 
233 
234 

235 

237 

238 

239 

240 

241 
242 
243 

244 

245 
246 

247 

248 
249 

DCi4 

DC1S 
DC16 
DC17 

pcis 
DC19 
DC1A 
DC1E 

DCiC 
DC1E 
DC20 

pcz2 

DC23 
DC24 

DC2S 
DC26 
bcza7 
DC28 
pCcz9 
DC2E 

DC2C 
DC2E 
DC30 

DC32 

DC33 
DC3S 
DCX7 

DC38 
DC39 

DC3A 
DC3E 
DC3C 
DC3D 
DC3E 
DC3F 

DC40 

DC41 
DC42 
DC43 
nC4a4 

DCAS 
DCA6 

DC47 
DC4? 

DC4AA 
DC4E 
pCcac 
DC4D 

DC4E 
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* 
MERROR 

X 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

: 00 

D
o
x
z
O
M
 

KKK KKK KKK KK AORKKOR K OKK K XK X 

¥ STRINGS ERROR MESSAGES X 
KK KKK KK KKK K KKK KK K KKK KKK XK 

* 
¥ Comments: 
* 

ERMNF 

ERMSN 

ERMOYV 

ERMOM 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

See strings machine messages (DB&F). 

:8C,:D9 

:DBE, :E6 
:18C,:D2 
100 

153 
: 59 

1 4E 
154 
141 

;158 
:DC,: 15 

: 00 

:BR, :E8 

:DB,:Eb 

18C,:01 
1 00 

:DC,:OD 

:8C, :AE 

: 00 

:DC, : OD 
14D 
:45 
:4D 
1 4F 

152 
159 

RETURN 
WITHOUT 
GOSUE 

DUT OF 
DATA 

E
O
r
F
r
M
I
M
<
O
 

X
O
D
-
W
0
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250 DC4F 00 DATA :00 
251 * 
252 DCSO DCO3 ERMUS DATA :DC,:03 UNDEF INED 
253 DCS52 20 DATA 120 
254 DCS3 DBS3 MLINN DATA 1DB,:S3 LINE 
255 DCSS 4E MNUMBE DATA 14E N 
256 DCS6 55 DATA 55 u 
257 DC57 4D DATA :4D M 
258 DCS8 42 DATA 142 B 
259 DCS59 45 DATA 145 E 
260 DCSA 52 DATA 152 R 
261 DCSR 00 DATA :00 
262 X 
263 DCSC S3 ERMES DATA 53 s 
264 DCED 5SS DATA 55 u 
265 DCSE 42 DATA :42 B 
266 DCSF 53 DATA 153 5 
267 DC&O 43 DATA :43 C 
268 DC61 52 DATA 152 R 
269 DC62 49 DATA :49 1 
270 DC63 S0 DATA :50 F 
271 DCé4 54 DATA :54 T 
272 DC65 DC1S DATA :DC,:15 ERROR 
273 DC&7 QO DATA :00 
274 * 

275 DCé8 44 ERMDO DATA :44 D 
276 DC6? 49 DATA 149 1 
277 DCé&A 56 DATA :56 v 
278 DC&E 49 DATA :49 I 
279 DC6C 53 DATA :53 s 
280 DCé&D 49 DATA :49 1 
281 DC&E 4F DATA :4F (2] 
282 DC&F 4E DATA :4E N 
283 DC70 20 DATA :20 
284 DC71 42 DATA :42 B 
285 DC72 59 DATA :59 ¥ 
286 DC73 20 DATA :120 

287 DC74 SA DATA :15A z 
288 DC7% 495 DATA 145 E 
289 DC76 S2 DATA :52 R 
290 DC77 4F DATA :4F ] 
291 DC78 00 DATA :00 
292 X 
293 DC79 43 ERMID DATA :43 C 
294 DC7A 4F DATA 1 4F 0 
295 DC7R 4D DATA :4D M 
296 DC7C 4D DATA :4D M 
297 DC7D 41 DATA :41 A 
298 DC7E 4E DATA 4E N 

299 DC7F 44 DATA :44 D 
300 DCBO 20 DATA :20 
301 DCB1 49 MINVAL DATA :49 1 
302 DCBZ 4E DATA :4E N 
303 DCB3 Sé6 DATA 156 v 

304 DCB4 41 DATA 141 A 
305 DCBS 4C DATA :4C L 
306 DCBG 49 DATA 149 1 
307 DCB7 44 DATA 144 D 
308 DCB8 20 DATA :20 
309 DCB89 00 DATA :00 
310 * 
311 DC8A DBF7 ERMTM DATA :DB,:F7 TYPE
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312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 

T 330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
Ibb 
367 
368 
369 
370 
371 
372 
=73 

pCcsc 
DC8D 
DCBE 

DCBF 
DC?O 
DC?1 
DC?2 
DCoI> 
DC94 

DC?S 
DC?7 
DC?? 
nCoA 
ncec 

DC?D 
DC9F 
DCAO 
DCAL 
DCAZ 
DCA3 
DCA4 
DCAS 
DCAG6 
DCA7 
DCA8 

DCA? 
DCAA 
DCAR 

DCAC 
DCAD 
DCAE 
DCAF 

DCE1 

DCE2 
DCE4 

DCB& 

DCB7 
DCE8 
DCE? 
DCEA 
DCEER 
DCEC 
DCED 
DCEBE 
DCEBF 
peeo 
DCC1 

pccz 
DCC3 
DCcca 
pces 
DCC6 
Dcc7 
pcce 
bcee 
neca 
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ERMOS 

ERMLS 

ERMCN 

ERMNC 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

: 4D 
149 

:DC,:OD 

:DB, 1FO 
120 
1BE, : 56 

: 00 

1DE, :FO 

120 

I
N
A
D
I
V
-
Z
I
 

OuUT OF 
STRING 

SPACE 

STRING 

@
Z
o
r
 

o
o
+
 

Z
>
0
 

-
 

CONT 

INVALID 
NUMBER 

Z
m
m
M
m
I
o
I
O
o
w
 

T
T
M
O
o
 

x
X
o
r
o
o
 

-
“
0
Z
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374 
375 
376 

377 
378 
379 

380 

381 
382 

383 
384 

385 
386 

387 

388 
389 
390 

391 
392 

393 
394 

395 
396 

397 
398 

399 
400 
401 

402 

403 
404 
405 
406 
307 
408 
309 
410 

411 
412 
413 
414 
315 
416 
417 
318 
419 
420 
421 
422 
423 
424 
425 

426 
427 

428 
429 
430 

431 

432 
433 
434 
435 

DCCB 
DCcc 
DCCD 
DCCE 
DCCF 
DCDO 
DCD1 
DCD2 
DCD3 
DCD4 
DCDS 

DCD& 
DCD8 
DCDA 
DCDB 

DCDD 
DCDE 
DCDF 

DCEQ 
DCE1 
DCE2 

DCE3 
DCES 

DCE6&6 
DCE7 

DCE8 
DCE9 
DCEA 

DCEB 
DCEC 
DCED 
DCEE 

DCEF 
DCFO 

DCF1 
DCF3 

DCF4 

DCFS 

DCFé& 
DCF7 

DCF8 
DCF9 

DCFA 

DCFC 

DCFD 

DCFE 

DDOO 
DDO1 

DDO2 
DDO4 
DDOS 

DDO& 

DDO8 
DDO9 
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ERMTC 

ERMUA 

* 
ERMLO 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
"DATA 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
DATA 

120 
141 
156 

t41 
149 

14C 
141 

142 
14C 
3145 
100 

:DB, :83 

sDC, 355 

120 

:DC, : 0D 
3152 
141 
14E 
147 

145 
1 00 

:DB, :83 

154 

t4F 
1 4F 
120 
143 

14F 
14D 
150 
14C 

145 
158 

1 00 

sDC,:03 

3120 

541 

152 
:52 
141 

: 59 
1 00 

:DD, : 0OA 

T130 
: 00 

:DD, : 0A 

131 
100 

m
M
m
r
o
>
r
=
>
<
>
 

LINE 

NUMBER 

ouUT OF 

m
m
@
Z
>
2
D
 

INE 

X
x
M
r
o
V
I
O
0
O
0
N
0
 

0
0
O
-
A
r
 

UNDEF INED 

<
D
>
1
X
W
D
 

LOADING ERROR 

(o] 

LOADING ERROR 

1 

LOADING ERROR 

2 

LOADING ERROR
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436 
437 
438 

439 

440 
441 
442 
44% 
444 

455 
446 
447 
448 
449 
450 

451 

3OKKOK KOK 30K KKK KKK R KK KK KK KKK ROk X 

TABLE®¥* 

DDOA 
ppoc 

DDOE 
DD10O 

DD11 

DD12 

DD14 

DD1S 

DD17 

DD19 

DD1A 
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8D1EB 

DEF3 

DC1S 

¥ SYMBOL 

AOKORROKOK KK KKK KKK KKK XK R KKK K K X 

ERMBS DCSC 

ERMID DC7%9 

ERML2Z DDO2 
ERMLS DC9D 

ERMOD DC33 

ERMOV DC3E 

ERMTC DCEX 
MBREAK DBEO 

MLINE DE83 

MOUTOF DCOD 

MSG04 DE93 

MSG09 DBCS 

MSG1S5 DRE9C 

MSTRIN DBFO 

MWITHO DBE& 

ERMCN 

ERMIN 

ERMLS 
ERMNA 

ERMOF 

ERMRG 

ERMTM 
MERROR 

ML INN 

MSGO1 

MSGOS 

MSG10 
MSGL7 

MTAFE 

RMSO1 

E RMLO 
MSGL 

* 
* 

DCA? 
DCEZ2 
DDO& 
DCD8 
DCE7 
DC2C 
DC8A 
DC1S 
DCS3 
DER&F 
DBAB 
DRC? 
DBCO 
DEFD 
DE&F 

DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 

DATA 

END 

ERMDO 

ERMLO 

ERMLN 
ERMNC 

ERMOM 

ERMSN 

ERMUA 

MING 
MLINR 

MBGO2 

MSGO& 

MSG11 

MSGL 

MTYFE 

18D, : 1B 
1DE,:F3 

1DC, 115 
120 
100 

1DC,:15 
120 

:DB, :83 

:B8R,:F2 
100 

DC68 

DCFA 

DCD& 
Dcez 

DCa7 

DC23 

DCF1 
DEF3 

DE98 

DE7F 
DEEO 
DRCF 

DDOA 
DRF7 

LOAD 
ING 
ERROR 

ERROR 

LINE 
RUN 

ERMEL DD12 

ERML1 DCFE 

ERMLO DDOA 
ERMNF  DC1C 

ERMOS DC95S 
ERMSO DC38B 

ERMUS DCS0 

MINVAL DCB1 
MNUMBE DCSS 

MSGO3 DB89 
MSGO7 DEEB 

MSG14 DBDB 

MSGOR DCDE 

MUNDF  DCO3



PAGE 01 

002 

003 

004 
005 
006 
007 

008 
009 

010 

011 
012 
013 

014 

015 

016 

017 
ois 
019 

020 

021 
022 
023 DD1A 
024 DDI1E 
025 DDIE 
026 DDIF 

027 DD20 

028 DDZ1 
029 DD22 

030 DD2S 
031 DD2B 
032 DD2A 

033 DD2D 
034 DD3O 

035 DD33 
036 DD3S 
037 DD38 

038 DD3A 
039 DD3D 

040 DD3F 

041 
042 
043 

044 DD42 
045 DD4X 

046 DD4S 
047 DD4& 

048 DD47 
049 DD48 

050 

051 

052 
053 DD49 

054 DD4A 

055 DD4C 
056 DDA4AF 

057 DDSZ2 

058 DDS3 
059 DDS4 

Q60 
061 

&2 
063 

DAI FIRMWARE DD1A-DEB4 V1.0 Rev.1 

FS 
CDSSDD 
F1 

37 
FS 

ES 
CD&ADD 

21B902 
3600 
CDBED6 

DA49DD 
CAZADD 

FE20 
D222DD 

FEOB 
CA22DD 

FEOD 

C22ADD 

35 
OEOQ1 

E1l 
F1 

3F 
ce 

35 
3E21 
CD&0ODD 
CDSEDD 
E1l 
F1 
ce 

ORG :DD1A 

3 

X 

X 

E3333333333233382 333 
% INPUT TEXT LINE ¥ 

RHORKKOOR R R R KKK KKK KK 

X 

% Part of 'restart interpreter’® (C853). 

¥ Scans keyboard and reads in a line on the current 

* screen line, up until car.ret. First prints 

% car.ret and a prompt ("%%). 

% The routine can be aborted on car.ret or Break 

¥ only. 

X 
¥ Entry: A: Contains prompt. 
% Exit: CY=1: Break pressed. 

X CY=0: HL: Address 1st character on line. 

x C=1: Offset 1st significant characte 

X ABDEHL preserved. 

* 
INFLO FPUSH FSW 

CALL :DDSS Cursor to column O 
FOF PSW Get prompt 

INFLN sTC cy=1 
PUSH FSW 

FUSH H Save cursor coord 1st char 

IFL1O CALL :DDé&A Print prompt 

LXI  H,:02B9 
MVI M, : 00 Enable complete keyb.scan 

IFL20 CALL :D6BE Get keyb. input 

Jc :DD49 Ignore line if Break pressec 

Jz :1DD2A Wait for input 
CFI 120 Printable character? 
JNC 1 DD22 Print it and get next one 

CFI : 08 Backspace 
Jz 1 DD22 Print it3 get next char 

CPI 10D Car.ret? 
JNZ 1DD2A Get next char if not 

X 

EXIT1 POP H 

X 

IPL3C DCR M 

X 

Exit on car.ret: 

DCR M Set KBRFL for BREAK only 

MVI  C,:01 
Get cursor coord 1st char 

POF PSW Get prompt 

CMC Cy=0 

RET 

Exit on Break: 

Set KBRFL for BREAK only 

MVI A, 121 
CALL :DDé0O Print *!° 

CALL :DDSE Print car.ret 
POF H 
POP  PSW Get prompt, CY=1 
RET 

KRR KKK KK KR KKK X KKK 

X CURSOR TO COLUMN O X 
KRR KOKKOKXK KR KRR KKK KKK



FPAGE 0Z 

064 
065 

066 

067 

068 
069 
070 
071 

072 

Q73 

074 

075 
076 
077 

078 
a79 

080 
081 

082 
083 

084 
8o 

086 
087 
088 
089 
090 
091 
092 

093 
094 

095 

096 

097 

098 
099 

100 

101 

102 

103 
104 

105 
106 

107 

108 

109 

110 
111 

112 

113 

114 

115 

116 

117 
118 

119 

120 
121 

122 

123 
124 

DDSS 

DDSé 

DDS7 

DDSB 
DDS9 

DDSA 
DDSE 

DDSC 
DDSD 

DDSE 

DD&0 
DD61 

DD&4 

DD&& 

DD&? 

DD6A 
DD&B 

DD6C 

DD&F 

DD70 
DD71 

DD74 

DD75 

DD76 

DD77 

DD78 

DD7B 

np7c 

DD7D 
DDBO 

DD81 

bDpe4 

nDB7 

DD8A 
DDBE 

DAI FIRMWARE DD1A-DEB4 V1.0 Rev.1i 

FS 
3A3101 

FEO2 
D270DD 

Fi 
EF 

03 
D442D6 

ce 

0o 
C24CD7 

F1 
FS 
ES 
DS 
2AR400 
77 
23 
22A400 
EB 
2AARL00 
CD14DE 
DASEDD 
D1 
E1 

X 

% The X—coordinate of the cursor is checked. 

¥ If not O, & car.ret is printed. 

* 

¥ Entry: None. 

% Exit: AF corrupted. BCDEHL preserved. 

X 
coLo PUSH D 

PUSH H 
RST k] Get cursor pos (HL) and size 

DATA :0C char.screen (DE) 

MoV AL X—coord cursor in A 

FPOF H 
POF D 

ORA A 

RZ Abort if cursor in Col.0 

RLF MVI A,:0D Else: print CR 

BENERAL DUTFUT ROUTINE: 

on OTSW (#0131). 

Entry: A: Character to be transmitted. 

Ci 
X 

3 

X 

* Dutputs a character in a direction depending 

* 

* 
x 
X Exit: AF corrupted. 

SCCHR 

ouTc PUSH FSW Preserve char 

LDA : 0131 

CPI 1 02 Check output direction 

JNC :DD70 1f to edit buf/DOUTC 

x To screen/RS232 - OTSW=0/1: 

FOP PSW Get char 

couTC RST S Character to screen 

DATA :03 

CNC 1 D&42 Output to RS232 if reqd 

RET 

¥ To DOUTC — OTSW=3: 

07C10 NOF 

JINZ :D74C Character to DOUTC 

X To editbuffer - OTSW=2: 

FOF FBEW Get char 

OTEIN FUSH PSW 
FPUSH H 

FUSH D 

LHLD :00A4 Get edit input pointer 

MoV M.A Byte in edit buffer 

INX H 
SHLD :00A4 Update edit input pointer 

XCHG in DE 

LHLD 300A6 Get end edit buffer 

CALL :DE14 Calculate free buffer space 

Jc : DDBE 1f edit buffer full 

POFP D 

FOFP H 

oTC99? FOF FPSW
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126 DDBD C9 

127 

128 

129 
130 
131 

132 
133 

134 
135 

136 
137 
138 

139 

140 
141 
142 

145 

146 
147 
148 
149 

150 
151 
152 
153 
154 

155 
156 
157 

158 
159 
160 

161 

162 

163 
164 

165 

166 

167 
168 
169 

170 

171 
172 

173 
174 
175 

176 
177 

178 
179 

180 

181 
182 

183 

184 
185 
186 

187 

DDBE 
DDF1 

DD?4 

DDYS 

DD98 
DD9A 

DD9D T 
DDAC 
DDAZ 

DDAS 
DDAb6 

DDA? 
DDAE 

DDAC 

DDAD 
DDAF 
DDE2 

DDE3 

DDE4 

DDB7 
DDBY 

DDEA 
DDRED 
DDEF 

CDCADE 
C310DA 

FS 
3A00FD 
E608 

3AF3FF 

E608 

cs 
3AFOFF 

E&67F 
ce 

*x If edit buffer fulls 

oTC20 CALL 3:DECA 
JMP :1DA10O 

X 

ARKKKKEKRKKRRKKKKKK 

* OUTPUT TO RS232 % 

F333333333 323333823 

x 
x 

* 
% In case of a car.ret, 

X 

¥ Entry: A: 

X Exit: 

X 
OUTSE FPUSH PSW 

oTs10 LDA 1 FDOO 

ANI 108 
Jz :DDYS 

oTs20 LDA :FFF3 
ANI :10 

Jz 1 DD9D 

POFP FSW 
STA 1FFF& 

CFI : 0D 

RNZ 

x If car.ret: 

FUSH FSW 

MVI A, :0A 
CALL 1DD94 
FOP FSW 

RET 

* 

KKK KKK KOOKK KK KKK X KKK 

* INFUT FROM RS232 X 
HKRK KKK KRR R RKK 

RET 

Heap back to right size 
Run error ~0OUT OF MEMORY® 

Transmits a character to the RS232 interface via 

the TICC if the interface is ready for it. 

also a line feed is send. 

Character to be transmitted. 

ABCDEHL preserved, F corrupted. 

Preserve char 

Check peripheral ready 

Wait untill ready 

Check TICC buffer empty 

Wait untill empty 

Get char 
Load serial output buffer 

Carriage return? 

Ready if not 

Send line feed too 

Gets inputs from RS232 via TICC. Only 7-bit 

Ascii-code is accepted. 

Exits 

CINC 
INSER 

X 

X 
X 

X 
3 

* Entry: 
X 

x 
x 

No conditions. 

A: Character received (0 if nothing). 

BCDEHL preserved. 

:FFF3 
:08 

:FFFO 
1 7F 

Check if something received 

Abort if no reception 

Received char in A 

Mask bit 7 

FOER KRR KKK KRR AR KR KX KKK XX KKK KKK K 

¥ RS232 FRAME ERROR — (not used) * 

KK KK KKK KKK KK KK AR KKK K KKK KKK KO KKK K 

X 

X Break test for serial input line.
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188 X 

189 DDCO 3AF3SFF BRSER LDA 1FFF3 

190 DDC3 1F RAR 

191 DDC4 DO RNC Abort if no break 

192 DDCS 3AF3FF BRS10 LDA 1FFF3 I1f break: check again 

193 DDCB 1F RAR 

194 DDC% DACSDD Jc :DDCS wait until end of break 

195 DDCC 3AFOFF LDA tFFFQ Load received character 

196 DDCF 3F CMC Set CY=1 

197 DDDO C9 RET 

198 X 

199 * 

200 X = = 

201 £x%x ENCODING SERVICE ROUTINES XXX 

202 £ = = === 

203 L3 

204 * i 

205 x The following routines are used both in *main’ 

206 X and “decode’ modules. 

207 X 

208 #*t#*l*t*xt*!*tt***li!l#!*!l*i*tl!itl#l*
l‘#tttt! 

209 ¥ GET CHARACTER FROM LINE, NEGLECT TAB + SPACE ¥ 

210 ‘li#***t*!xtt#fll#i*til***i#l#t*(fi*!#tl#t
l#*tl‘!t 

211 * 

¥ Entry: C: Position on current line. 

¥ Exit: Character in A; tab and space neglected. 

214 X C: Foints to next character. 

* BDEHL preserved. 

212 

DDD1 OC IGNER INR C Fnts to next char 

DDD2 CDEODD 1GNE CALL :DDEO Get char from line 

DDDS FE20 CFP1 :20 Space? 

DDD7 CAD1DD Jz :DDD1 Then get next char 

DDDA FEO9 CFI 109 Tab? 

DDDC CAD1DD Jz :DDD1 Then get next char 

DDDF C% RET 

* 

KKK KKK K KK KK KKK KOROKKOK KKK KK 

* GET CHARACTER TO ENCODE ¥ 

FOK KKK K 0K KK KKK KKK KKK R KOR X % 

X 

¥ Returns a character from some position on the 

¥ current line. The source is determined by EFSW. 

% 

¥ Entry: C: Fosition on current line (max. 219). 

X Exit: EFSW=0 - Keyboard: Char on line pos in A. 

x EFSW>=2 - Edit buf: Char on EFEFT + line 

* pos in A. 

* EFSW=1 - String: Idem. If COUNT=line pos 

X then char is car.ret. 

X F corrupted, BCDEHL preserved. 

X 

DDEC 3A3501 EFETCH LDA 10135 

DDEZ FEO1 CPI :01 Check input direction 

DDES DAFFDD Jc : DDFF 1f from keyb/RS232 

DDE8® C2F4DD JNZ :DDF4 If from edit buffer 

x If from string: 

DDER 3A3401 LDA : 0134 1f string: Get COUNT 

DDEE B9 CMF c COUNT=pos.on curr.line? 

DDEF ZEOD MVI A,:0D Then char is car.ret 



FHGE 04 DAI FIRMWARE DD1A-DEB4 V1.0 Rev.1l 

188 X 

189 DDCO 3AF3SFF BRSER LDA 1FFF3 

190 DDC3 1F RAR 

191 DDC4 DO RNC Abort if no break 

192 DDCS 3AF3FF BRS10 LDA 1FFF3 I1f break: check again 

193 DDCB 1F RAR 

194 DDC% DACSDD Jc :DDCS wait until end of break 

195 DDCC 3AFOFF LDA tFFFQ Load received character 

196 DDCF 3F CMC Set CY=1 

197 DDDO C9 RET 

198 X 

199 * 

200 X = = 

201 £x%x ENCODING SERVICE ROUTINES XXX 

202 £ = = === 

203 L3 

204 * i 

205 x The following routines are used both in *main’ 

206 X and “decode’ modules. 

207 X 

208 #*t#*l*t*xt*!*tt***li!l#!*!l*i*tl!itl#l*
l‘#tttt! 

209 ¥ GET CHARACTER FROM LINE, NEGLECT TAB + SPACE ¥ 

210 ‘li#***t*!xtt#fll#i*til***i#l#t*(fi*!#tl#t
l#*tl‘!t 

211 * 

¥ Entry: C: Position on current line. 

¥ Exit: Character in A; tab and space neglected. 

214 X C: Foints to next character. 

* BDEHL preserved. 

212 

DDD1 OC IGNER INR C Fnts to next char 

DDD2 CDEODD 1GNE CALL :DDEO Get char from line 

DDDS FE20 CFP1 :20 Space? 

DDD7 CAD1DD Jz :DDD1 Then get next char 

DDDA FEO9 CFI 109 Tab? 

DDDC CAD1DD Jz :DDD1 Then get next char 

DDDF C% RET 

* 

KKK KKK K KK KK KKK KOROKKOK KKK KK 

* GET CHARACTER TO ENCODE ¥ 

FOK KKK K 0K KK KKK KKK KKK R KOR X % 

X 

¥ Returns a character from some position on the 

¥ current line. The source is determined by EFSW. 

% 

¥ Entry: C: Fosition on current line (max. 219). 

X Exit: EFSW=0 - Keyboard: Char on line pos in A. 

x EFSW>=2 - Edit buf: Char on EFEFT + line 

* pos in A. 

* EFSW=1 - String: Idem. If COUNT=line pos 

X then char is car.ret. 

X F corrupted, BCDEHL preserved. 

X 

DDEC 3A3501 EFETCH LDA 10135 

DDEZ FEO1 CPI :01 Check input direction 

DDES DAFFDD Jc : DDFF 1f from keyb/RS232 

DDE8® C2F4DD JNZ :DDF4 If from edit buffer 

x If from string: 

DDER 3A3401 LDA : 0134 1f string: Get COUNT 

DDEE B9 CMF c COUNT=pos.on curr.line? 

DDEF ZEOD MVI A,:0D Then char is car.ret 



PABGE 05 

250 
251 

252 
253 
254 
255 

256 

257 
258 

259 

260 
261 

262 
263 
264 

265 

266 
267 
268 
269 

270 
271 
272 
273 

274 

275 
276 
277 
278 
279 

280 
281 
282 

283 
284 

285 
286 

287 

288 

289 
290 
291 
292 

293 
294 
295 
296 
297 

298 

299 

J00 

301 

302 
JI03 
304 
305 

306 
307 

308 

309 

310 
311 

DDF1 

DDF4 
DDFS 
DDF8 
DDF? 
DDFC 
DDFD 
DDFE 

DDFF 
DEQQ 
DEO1 

DEOZ 

DEO4 

DEOS 
DEOL 

DEOB 

DEO? 

DEOC 

DEOD 
DEOF 

DE10 
DE11 

DE13 

DAI FIRMWARE DD1A-DEB4 V1.0 Rev.l 

CAFEDD 

ES 
2A3201 

79 
CD30DE 

7E 

El 
c9 

EF 
15 

ce 

FE41 

3F 
DO 
FESE 

c9 

CDOZDE 

JzZ t DDFE And abort 

¥ Entry if from edit buffer: 

EFC10 FUSH H 
LHLD 10132 Get EFEPT 

MOV A,C 
CALL 1DE30 Add curr.line pos to EFEFT 

MOV AyM Get character 

FOP H 

EFC20 RET 

X If from screen: 

EFC30 RST S Get character from line 

DATA 115 

RET 

X 

x 
* ===s==zo== === 

XXX SINGLE AND DOUELE BYTE UTILITIES XXX 

X P T T T T L e e et it ittt 

X 

FOK KKK KKK KKK K K KKK KRR KKK KK K KKK KK 

¥ CHECK IF UPFER CASE CHARACTER X 

KKK HOKOK K KOO KKK KK KKK KK KR IOKK KR KKK X 

X 

% Entry: A: Character to be checked. 

% Exit: CY=0: Not upper case. 

x CY=1: Upper case. 

X ABCDEHL preserved, F corrupted. 

X 

ALFHA CPI 41 Lowest upper case char 

cMc 
RNC 

CPI 1 SB First lower case char 

RET 

X 
KKK XK KKK K KR KK KKK KOOk K K KKK KK KK KK KKK R X K 

¥ CHECK IF CHARACTER IS NUMBER OR UFFER CASE X 

KKK K K K KOK X KOK KKK KK JOKK KK KKK KKK KKK K KKK KKK XK K KK 

* 

¥ Entry: A: Character to be checked. 

¥ Exit: CY=0: Not number, not upper case. 

X CyY=1: Number or upper case. 

x ABCDEHL preserved. F corrupted. 

X 

ALNUM CALL :DEO2 Check if upper case 

RC 

NUMER CPI 130 Lowest number 

CMC 

RNC 
CPI 13A No number anymore 

RET 
* 

KRR KR HRKRKRRKRKRKRKKK 

*x COMPARE HL AND DE x 

FREKORORK KRR KR KKK XK 

x 
* Compares HL with DE (HL-DE). 

x
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250 
251 

252 
253 
254 
255 

256 

257 
258 

259 

260 
261 

262 
263 
264 

265 

266 
267 
268 
269 

270 
271 
272 
273 

274 

275 
276 
277 
278 
279 

280 
281 
282 

283 
284 

285 
286 

287 

288 

289 
290 
291 
292 

293 
294 
295 
296 
297 

298 

299 

J00 

301 

302 
JI03 
304 
305 

306 
307 

308 

309 

310 
311 

DDF1 

DDF4 
DDFS 
DDF8 
DDF? 
DDFC 
DDFD 
DDFE 

DDFF 
DEQQ 
DEO1 

DEOZ 

DEO4 

DEOS 
DEOL 

DEOB 

DEO? 

DEOC 

DEOD 
DEOF 

DE10 
DE11 

DE13 
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CAFEDD 

ES 
2A3201 

79 
CD30DE 

7E 

El 
c9 

EF 
15 

ce 

FE41 

3F 
DO 
FESE 

c9 

CDOZDE 

JzZ t DDFE And abort 

¥ Entry if from edit buffer: 

EFC10 FUSH H 
LHLD 10132 Get EFEPT 

MOV A,C 
CALL 1DE30 Add curr.line pos to EFEFT 

MOV AyM Get character 

FOP H 

EFC20 RET 

X If from screen: 

EFC30 RST S Get character from line 

DATA 115 

RET 

X 

x 
* ===s==zo== === 

XXX SINGLE AND DOUELE BYTE UTILITIES XXX 

X P T T T T L e e et it ittt 

X 

FOK KKK KKK KKK K K KKK KRR KKK KK K KKK KK 

¥ CHECK IF UPFER CASE CHARACTER X 

KKK HOKOK K KOO KKK KK KKK KK KR IOKK KR KKK X 

X 

% Entry: A: Character to be checked. 

% Exit: CY=0: Not upper case. 

x CY=1: Upper case. 

X ABCDEHL preserved, F corrupted. 

X 

ALFHA CPI 41 Lowest upper case char 

cMc 
RNC 

CPI 1 SB First lower case char 

RET 

X 
KKK XK KKK K KR KK KKK KOOk K K KKK KK KK KK KKK R X K 

¥ CHECK IF CHARACTER IS NUMBER OR UFFER CASE X 

KKK K K K KOK X KOK KKK KK JOKK KK KKK KKK KKK K KKK KKK XK K KK 

* 

¥ Entry: A: Character to be checked. 

¥ Exit: CY=0: Not number, not upper case. 

X CyY=1: Number or upper case. 

x ABCDEHL preserved. F corrupted. 

X 

ALNUM CALL :DEO2 Check if upper case 

RC 

NUMER CPI 130 Lowest number 

CMC 

RNC 
CPI 13A No number anymore 

RET 
* 

KRR KR HRKRKRRKRKRKRKKK 

*x COMPARE HL AND DE x 

FREKORORK KRR KR KKK XK 

x 
* Compares HL with DE (HL-DE). 

x
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312 
313 
314 
315 
16 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 

345 
346 
347 
348 
349 
350 
351 
352 
353 
54 
= 355 
356 
357 

358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
Jée8 
369 

DE14 
DE1S 
DE1S 
DE17 
DE18B 
DE19 

DE1A 
DE1E 
DE1C 
DE1D 
DEIE 
DE1F 
DE20 
DE21 
DE22 
DE23 
DE24 
DE25 

DEZ26 
DE27 
DE28 
DE29 
DE2A 
DE2E 
DE2C 
DEZ2D 
DEZE 
DEZF 

DAT FIRMWARE DDiA-DER4 V1.0 Rev.1 

% Exit: DE=HL: Z=1, CY=0. 

X DE<HL: Z=0, CvY=0. 

X DE>HL: Z=0, CY=1. 

X BCDEHL preserved, AF corrupted. 

* 
COMP MOV A,H 

CMF D 

RNZ 

MOV A,L 
CMP E 

RET 

* 

FRRKKRORRRORR KKK KKK KKK RKKKKR KKK 
% CALCULATE LENGTH OF BLOCK X 
KK KKK OOk XK KKK ROK OO R KKK R R X 

* 

Sets HL=HL-DE. 3 
x 
% Entry: Startaddress in DE, 1st address after 

* block in HL. 

% Exit: Length in HL, startaddress in DE. 

* 1f DE>HL, length in 2-complement. 

L3 ABCDE preserved, F as in COMP. 

X 

8l UBDE FUSH R 

- 
w 

I
 

r
e
E
 

Calc. diff. highest byte 

> 

FOF 
MOV 
FOF 
RET 

= =] < 

T
P
O
D
I
O
D
I
r
M
D
T
 

X 

KKK K KKK K K KKK KK KX XK KKK KKK K K 

¥ DOUBLE BYTE TWO COMPLEMENT X 

KK KK KK KKK KKK KKK KK K KKK KK 

X 

* Sets HL=-HL. 

X 

¥ Entry: Double byte to be converted in HL.. 

X Exit: Two complement in HL. ABCDEF preserved. 

* 
CMFPHL FUSH FSW 

MOV A.H 
CMA Complement H 

MoV H 

MOV A 
CMA 

MOV L 

INX H Add 1 

FOF P! 
RET 

Complement L 

X 
FOK KKK KO KK KOO R R KK KKK 

% ADD OFF-SET TO ADDRESS * 

FOKHOK KK KOKKKOK KKK KKK KKK KKK X 

X 

¥ Adds a given offset to a base address (HL=HL+A) . 

Calc. difference lowest byte
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374 

375 

376 
377 

378 
379 

380 
381 

382 

383 

384 

385 
386 
387 
388 

389 
390 

391 

392 
393 
394 

395 

396 

97 
398 

399 
400 
401 

402 

403 
404 

405 

406 

407 

408 
409 
410 

411 

412 

413 

414 

415 

416 

417 

418 
419 

420 

421 

422 
423 

424 

425 
426 

427 
428 

429 

430 

431 

432 
433 

434 
435 

DE30Q 
DE31 
DE32 
DE33 
DE34 
DE3Z& 
DE37 
DE38 

DE39 
DE3ZA 

DE3E 
DESC 

DEZF 

DE4O 

DE41 

DE4Z2 

DE43 
DE4& 

DE47 

DE48 
DE49? 

DEAC 

DEA4D 

DE4E 
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FS 

85 
6F 

7C 
CEOO 

67 

F1 
ce 

FS 

7E 

23 
CD30DE 

F1 

ce 

21FFFE 

54 

SD 
19 

DA48DE 

D1 

El 

ce 

3 
% Entry: Base in HL, offset in A. 

% Exit: HL=HL+A. ABCDE preserved, F corrupted. 

X 
DADA PUSH PSW 

ADD L 
MOV  L,A L=L+A 
MOV AsH 
ACI : 00 Add carry if overflow 

MOV  H,A 
POP PSW 

RET 

X 

KK KKK KK KOR R A KOK KKK K KKK KKK KKK KKK KK 

* CALCULATE ADDRESS AFTER STRING X 

3K KKK K OKOKOK KKK KK KK KO KOK KK K KK KKK KX K X K 

* 
X% Sets HL=HL+M+1. 
x 

¥ Entry: HL points to 1st byte of string (length 

x byte). 

% Exit: HL points to first byte after string. 

x AFEBCDE preserved. 

X 
DADM FPUSH PSW 

MoV AM Get length of string 

INX H HL: addr. 1st char. byte 

CALL :DEZOQ Calc addr after string 

POP FSuW 

RET 
x 
KKK KKK KKK KK KK X X 

¥ DELAY ROUTINE x 

KKK KKK KKK KK KKK KK 

* 

%X Runs a fixed delay loop of 665 msec. If 

¥ interrupts are enabled, the delay will be 

X approx. 750 msec. 

¥ HL is loaded with FFFF, and then decremented. 

X 

% Exit: AECDEHL preserved: F corrupted. 

X 

DELAY PUSH H 

FUSH D 
LXI H, sFFFF Init. delay value 

MOV D,H 
MOV  E,L 

DLY1O DAD © D 

Jc :DE48 Repeat if not ready 

FOF D 
POF H 

> ReT 

KKK K KKK KK KKK K KKK KKK K XK XK 

¥ DATA BLOCK TRANSFER % 

KK RAORKKOKR KR KKK KKK KRR X 
X 

* Moves a block of data starting at (DE) and 

¥ ending at (HL)-1 to (BC). 

X 

% Entry: DE: Startaddr. source bank. 

X BC: Startaddr. destination bank.



FAGE 08 

439 DE4F 
440 DESO 
441 DES1 
442 DES4 
A4 DESS 

444 DES& 
445 DES7 
446 DES8 

451 DESE 
452 DESC 

453 DESD 
454 DESE 
455 DESF 
456 DE6O 
457 DE&1 
458 DE&4 
459 DE6S 
460 DE&&E 
461 DE&7 
462 DE&8B 
463 DE&? 

467 DE&C 
4468 DE&D 
469 DE6E 
470 DE71 
471 DE72 

472 DE73 
473 DE74 

474 DE75 
475 DE76 

479 DE79 
480 DE7A 
481 DE7E 

495 DE7C 

496 DE7D 
4797 DEVE 

DAl FIRMWARE DD1A-DEE4 

FS 
ES 
CD1ADE 
79 

78 
9A 
DAGCDE 

S4 
SD 
07 
c1 
7A 
B3 
CA7ADE 
iB 
2B 
OB 
(2] 
77 
C3SFDE 

7C 
BS 
CA79DE 

2R 
1A 
02 
13 

03 
C36CDE 

El 

F1 
c9 

CS 
47 
CD14DE 

* HL: 

V1.0 Rev.1 

X Exit: AF preserved, 

x 
MOVE PUSH 

FUSH 
CALL 
MOV 
SUE 

Moy 
SBB 
Jc 

% Destination 

MOV 
MOV 
DAD 
FOF 

MovV1o MoV 
ORA 

Jz 
DCX 
neXx 
DCX 
LDAX 

MOV 
JMF 

¥ Destination 

MOV20 Moy 

¥ If ready: 

MOV3O FOF 

MOV40 FOF 
RET 

X 

PSW 
H 
:DE1A 

A,C 
E 

AE 
D 
:DE&C 

address > 

D,H 

- 

DE7%9 

« 
D
C
W
O
 
I
 

1=
 

m o 0 

PSW 

Foints after end source bank. 

BCDEHL corrupted. 

Calc. length source bank 

1f destination addr. is 
lower than source addr. 

source address: 

Save length in DE 

Highest dest.addr. in HL 

Check if ready 

Then abort 

Get byte to be transferred 

Transfer it 
Next one 

source address: 

Abort 1f ready 

Get byte to be transferred 

Transfer 1t 

Next byte 

FKK K OIOOKK KKK KK KKK KR KOOk X K OKK Kk K 
¥ FILL BANK WITH IDENTICAL DATA X 
FOKKOK KK AOOKKOKKORKKKOKKOKKOK KK KOR K KKKk X X 

Fills an area of memory with a constant. 

Startaddr. 
Foints after bank. 
Data to be loaded into bank. 

of bank. 

Exit: DE: Points after bank. 

¥ 

* 

X 

¥ Entry: DE: 
* HL: 
X Az 

* 

* BCHL 

X 
FILL PUSH 

MOV 
FIL10 CALL 

preserved, 

B 

B.A 
:DE14 

AF corrupted. 

Save data in B 
Check if bank full
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498 

499 

S00 
301 

502 
503 

504 
505 

506 
S07 

508 
509 

510 

511 

512 

S13 

514 

515 

S16 
517 

518 

519 

520 
521 

522 
8523 

52 
525 
526 
527 
528 
529 
530 
531 

533 
534 
535 
S36 
537 
538 
539 
540 
541 
542 
543 
S44 
545 
546 
547 
S48 
549 
S50 

¥ SYMBOL 

ALNUI 

CINC 
CouT! 

09 

DEB1 
DEB4 
DEB7 
DES8 
DEB%? 
DEBA 
DEBD 
DESE 

DESF 

DEOQ 
DE91 

DE®2 
DE93 

DE?& 
DE97 

DE?8 

DEYR 
DE?C 

DE®F 

DEAQ 

DEA3 
DEA4 
DEAS 

DEA& 
DEA®? 

DEAA 

DEAE 

DEAC 
DEAD 

DEAE 

DEAF 

DEEC 

DEE1 

DEB2 

DEE3 

DEE4 

DEBS 
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Abort if ready 

Abort if DE>HL 

Get data 
and store it 

addr. 

result 

Next bit of multiplier 

if bit is O 

Add 1x HL if bit is 1 
Abort if overflow 

Abort 1f ready 

Multiply *2 

Again if no overflow 

Error exit if 

No error exit 

DDCO 
DE14 

DE39 

overflow 

CABDDE Jz 1 DE8D 
DABDDE Jc 1 DESD 

78 MOV A,B 
12 STAX D 

13 INX D 
C37EDE JIMP 1 DE7E Next 

c1 FIL20 POP B 
ce RET 

* 
FOHOKKORKOKKORK KK KKK KKK K 

% MULTIPLY HL BY A X 
KKK KK KKK KK KK KK KR KKK 

X 
% Multiplies a 16-bit value by a B-bit value. 

X 
¥ Entry: HL: 16-bit value. 

X A: B-bit value. 
¥ Exit: CY=0: Result in HL. 
* CyY=1: Overflow. 

X AEBCDE preserved. 

X 
37 HLMUL sTC 
FS PUSH FSW 

DS PUSH D 

EE XCHG 
210000 LXI H, : 0000 Init. 

B7 HLM1O ORA A 

iF RAR 

D29FDE JNC : DE9F Jump 

19 DAD D 
DAADDE Jc 1 DEAD 

B7 HLM20 ORA A 

CAB1DE Jz :DEE1 

EB XCHG 

29 DAD H 
ER XCHG 
D296DE JNC :DEF6 

(e]e] NOF 

00 NOF 

00 NOF 

(e]e] NOF 

Q0 HLM?0 NOF 

Dt POP D 

F FOF PSW 

c9 RET 

D1 HLM?9 FOF D 

F1 FOP FSW 

IF cMC 
ce RET 

X 

X 

X 
END 

FOK KKK KK 0K KK KKK %K KKK XK KK KKK K 
TABLEZX 

X KOKK KK KK OK KKK R0k K K KKK K00 KX 

M DEO9 ALFHA DEO2 BRS10 DDCS BRSER 

DDE4 CMPHL DE26&6 coLo DDSS COMP 

C DD6A CRLF DDSE DADA DE3Q DADM 

DE48 EFC10 DDF4 EFC20 DELA Y DE41 DLY1O DDFE



DAI FAGE 10 

EFC30 

FIL20 

HLM?0 

IGNER 

IPL1O 

MOVZ20 

NUMER 

oTCe? 

QUTSE 

DDFF 
DEBD 
DEAD 
DDD1 
DD22 
DE&C 
DEOD 
DDBC 
DD?4 

FIRMWARE DD1A-DEB4 

EFETCH DDEO 
FILL 
HLM99 
INFLO 
IPL20 
MOV30 
OTEIN 
oTs10 
SCCHR 

DE7C 
DEE1 
DD1A 
DD2A 
DE79 
DD75 
DD9S 
DD&O 

EXIT1 
HLM1O 
HLMUL 
INPLN 
IPL30O 
MOV4O 
0TC10 
oT820 
SUERDE 

vi.0o 

DD4S 
DE96 
DEBF 
DDIF 
DD49 
DE7A 
bD70 
DDYD 
DE1A 

Rev.1 

FIL1O 
HLMZ20 
IGNE 
INSER 
MOV1O 
MOVE 
oTCc20 
ouTe 

DE7E 
DESF 
DDD2 
DDB4 
DESF 
DEAF 
DDBE 
DD&O



FAGE 01 DAI FIRMWARE DEBS—OE01S V1.0 Rev.1 

002 ORG 1 DEBS 

003 X 
004 X 
005 ¥ 
006 1 3 PP T i P P Rt et 2 2 2 s g 2 

007 XXX BASIC EXECUTION / RUN-TIME MODULE XXX 
008 3 e S D e D P b it 

009 3 
010 ¥ BGenerally, BC is used as entry pointer to the 

011 ¥ textbuffer. 
012 3 

013 EREKRXRKEKRRKKKKKAXE 

014 ¥ RUN basiccmd NEW % 

1S KRR KKK OR KK KRR 0K KK 

016 X 

017 % Sets up heap, empty textbuffer and symboltable, 

018 ¥ sets pointers of textbuffer and symboltable 

019 X correctly. 0ld buffer contents is not destroyed, 

020 * (except 4 locations), but not useable. 

021 ¥ Valid as direct command only. 

022 X 

023 ¥ Exit: A=1, Cvy=1. 

024 * 

025 DEERS 00 RNEW NOP 
026 DEB& 00 NOF 

027 DER7 00 NOP 

028 DEB8 2A7B0O2 LHLD :029B Get startaddr heap 

029 DEBE 229F02 SHLD :1029F Set start textbuf=start heap 

030 DEBE 3600 MVI M, : 00 Store 00 in ist addr. 

031 DECO 23 INX H 

032 DEC1 22A102 SHLD :02A1 Set start symtab 

033 DEC4 3600 MVI M, 300 00 in 1ist addr. 

O34 DEC6 23 INX H 

Q35 DEC7 22A302 SHLD :02A3 Set end symtab 

036 

037 X Entry from scratch/edit: 

038 

039 DECA 2AFD0O2 HRINIT LHLD :029D Bet heap size 

040 DECD EB XCHG in DE 

041 DECE CD95D1 CALL :D195 Init heap to all available 

042 DED1 3EO1 MVI A, 301 Code for “buffer crunched® 

043 DED3 37 sTC 
044 DED4 C9 RET 

04s 3 
046 HKRK KK KKK KK KRR KK KKK X 
047 ¥ RUN basiccmd CONT % 

048 KKK IOOOROOKK KKK KKK K 

049 3 

050 ¥ Resets step flag, decr. CONFL (error if it was 

051 X 0), restores FRAME from stack, restores stack- 

052 ¥ pointer and continues program execution. 

053 % Valid as direct command only. 

0S4 x 
055 DEDS AF RCONT XRA A 

0S6 DED6 321601 RCN1O STA 10116 Reset step flag 

057 DEDY 212601 LXI H,:0126 Get pntr suspended program 

058 DEDC 35 DCR M Update it 

059 DEDD 3E19 MVI A,219 

060 DEDF FAFSD? JM :D9FS Evt. run error "CAN"T CONT" 

061 DEE2 2A2701 LHLD :0127 Get current base stack level 

062 DEES EB XCHG in DE 

063 DEE&6 211500 LXI H,: 0015 FRAME length



FAGE 02 

064 

065 

066 

067 

08 
069 
070 

071 
072 
073 

074 
Q7% 

076 

077 

78 

079 
0BO 
081 

082 

083 
084 
08% 
086 
087 
08 

08y 

090 
091 
92 
Q93 
094 
095 

096 
097 

0eg 
099 
100 
101 

102 
103 

104 
105 

106 

107 

108 

109 

110 
111 

112 
113 

114 
115 

116 

117 

118 

149 

120 
129 

122 
123 

124 
128 

DEE? 
DEEA 
DEEE 
DEEE 
DEF1 
DEFZ2 

DEFS 
DEF& 
DEF? 

DEFA 
DEFER 

DEFE 
DF OO 

DFO3 

DFO& 

DFO8 
DFGA 
DFCE 

DFOC 
DFOF 
DF11 
DF13 
DF 14 

DF1S 
DF18 
DF19 

DF1C 
DF1D 
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19 

ES 
Q10001 
CD4FDE 

E1l 
222701 

F7 
2R0201 
44 
4p 
c37FCE 

SEFF 
C3D&DE 

CDFFDA 
CSDE 
JEOX 
37 

ce 

CDFFDA 

CFDE 

IEO1 
37 
c9 

CD&3E7 

3C 
CALZDF 

DAD D Top of FRAME in stack 

PUSH H Save it 

LXI B,: 0100 Addr SYSBOT 

CALL :DEA4F Load FRAME from stack 

FOFR H Get addr FRAME top in stack 

SHLD :0127 Update current base stack 

level 

SPHL. Update stackpointer 

LHLD :0102 Bet start current command 

MOV B.H 
MoV C.L Store it in BC 

JMF :C87F Run BASIC line 

* 

KKK KKK AR KKK KKK KKK 

¥ RUN basiccmd STEF X 

KRR KK KKK KK KK KKK KKK 

x 

RSTEF MVI A, sFF Init value STEF flag 

JMF : DED6& Set STEFP flag and continu 

* 

KKK KOKROKKOK KKK KRR KRR KK 

* RUN basiccmd STOF ¥ 

FRHKOK KKK KKK K KORK KX K K 

* 

¥ Entry: No conditions. 

x Exit: A=03, CY=1. HL points after string. 

X 
RSTOF CALL :DAFF Frint "STOFFED” 

DBL : DRC? 

MVI 3103 Code for “susp. execution” 

sTC 

RET 

x 

AR KKK KOK KKK FORK KKK K K 

¥ RUN basiccmd END #* 

XK KK KKORKOKKK KK 0K 0K KK 

X 
% Entry: No conditions. 

x Exit: A=01, CY=1. HL points after string. 

X 

REND CALL :DAFF Frint “END PROGRAM’ 

DBL : DBRCF 

MVI A, 201 Code for ‘stop execution’ 

STC 

RET 

* 

FORKKR KK K K KKK KKK KRR K 

¥ RUN basiccmd IF ¥ 

FOKK KKK KRR KR KKK KKK 

X 

X Used for IF .. GOTO <linenr: and for 

% IF .. THEN <linenr . 

X 
RIFG 
RIFTL CALL 3$E763 (0) Run logical expression 

INR A 

Jz 1DF63 Run GOTO if condition true 

¥ 1f condition false: 

INX B 
INX B Skip linenr
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126 DF1E RB7 ORA A No special action 

127 DF1IF C9 RET 

128 X 

129 FOOR KKK K IORKR R KKK KKK KKK KKK RRR KKK KKK 

130 % RUN basiccmd IF .. THEN <statement> ¥ 

131 FORAOK K K KKK K K KKK KKK KRR KK KOK KK KX KK KK KKK KKK 

132 * 

133 DF20 CD&63E7 RIFTC CALL 11E763 (0) Run logical expression 

134 DF23 3C INR A 

135 DF24 C28FE1 JINZ :E1BF (0) Ignore rest if false 

136 

137 ¥ If condition true: 

138 

139 DF27 03 INX B Skip length line 

140 DF28 E7 ORA A No special action 

141 DF29 C9 RET Execute rest of line 

142 X 

143 FORK K KR KKK KK KOKK K KOk 

144 ¥ basiccmd GOSUB X 

145 KKK KKK KK KK KKK KKKk 

146 X 

147 % Saves current program state on the interpreter 

148 % stack and branches to a named line. The running 

149 X FOR loop (if any) is saved in order to avoid 

150 ¥ problems if any unpaired NEXT is encountered. 

151 X The stackpointer at the subroutine-—entry is held 

152 ¥ to enable breaking out of a FOR-NEXT loop. 

153 * 

154 DF2A CDEDEé& RGOSUBR CALL 3E6ED (0) Get linenr and find it 

155 

156 ¥ Entry from ON - GOSUB: 

157 

158 DF2D D1 RGS10 POF D Kill return addr 

159 DF2E 221901 SHLD :0119 Save new PC 

160 DF31 CD3CE1 CALL :E13C (0) Save FOR loop contents 

161 DF34 CS FUSH E Save program position 

162 DF3S 2A1901 LHLD :0119 Get new FC 

163 DF3B 44 MoV B.H ) Is new text position 

164 DF39 4D MOV Cc,L ) 

165 DF3A 2A1301 LHLD :0113 Get stack level last GOSUR 

166 DF3D ES FUSH H Save evt link to previous 

167 subroutine entry 

168 DF3IE 210000 LXI H, : 0000 

169 DF41 220401 SHLD :0104 No running loop 

170 DF44 39 DAD SP SP in HL 

171 DF45 221301 SHLD :0113 SP in STKBOS for return 

172 

173 ¥ Entry on return: 

174 

175 DF48 B7 RGS20 ORA A No special action 

176 DF49 C38FCB JMP :C88F Into Basic monitor 

177 x 

178 EEKKOKKKKKKKKRKIORRKK X KKK 

179 ¥ RUN basiccmd RETURN X 

180 ARKKRKKIOORR KX KKK KK KKK 

181 X 

182 % Reverses the effect of a previous *GOSUR’. 

183 * 

184 DF4C D1 RRET POF D Kill returnaddr 

185 DF4D 2A1301 LHLD 30113 Get stack level last GOSUE 

186 DF50 7C MOV AH 

187 DFS1 BS ORA L 0 if no active call



FPAGE 04 

188 
189 
190 

191 

192 
193 

194 
195 

196 

197 

198 
199 

200 
201 
202 

203 

204 

205 
206 
207 
208 

209 
210 
211 

212 
213 
214 

215 
216 
217 
218 
219 
220 
221 
222 

223 

224 

225 
226 
227 

228 
229 

230 
231 

232 
233 
234 
235 
236 
237 

238 
239 
240 
241 
242 
243 
244 

245 

246 
247 

248 
249 

DFS2 
DFS4 

DFS57 
DFS58 
DF59 

DFSC 

DFSD 
DF&60 

DF63 

DF 66 
DF6&67 
DFé&8 

DF 6% 

DF6A 
DF&D 
DF70 

DF71 
DF74 
DF77 

DF78 
DF7E 
DF7C 
DF7D 
DF7E 
DF7F 
DF81 

DFB2 
DF83 
DFB84 
DFBS 
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JEO1 
CAFSDY 

F9 
E1l 
221301 

C1 
CD&7E1 
C348DF 

CDEDE6& 

CD78DF 
DA&LLDF 
ceo 

CD78DF 
DAZDDF 
ce 

CD1DE7 

MVI 
Jz 

SPHL 
POF 
SHLD 

FOF 
CALL 
JMF 

X 

A, 101 
1D9FS Then run error "RETURN 

WITHOUT GOSUB” 

Else: re-instate old stack 
H 
:0113 Link back to previous 

GOSUB 
E Restore text pntr 

1E167 (0) Pop FRAME 

:DF48 Back to Basic monitor 

FOKOK KKK XK XK KKK K KKK KK X 

¥ RUN basiccmd GOTO X 
FORRKKKKKRIKKK KK KK KKK X 
X 
X Simply transfers control to a named line. 

* 
¥ Entry from IF - GOTO: 

X 

RGOTO CALL :EGED (0) Get linenr and find it 

¥ Entry from ON — GOTO: 

RGT10O MOV 
MoV 

ORA 
RET 

x 

B, ) Set textpointer to line 
C,L ) 

A No special action 

FOKKK KKK KKK KKK KKK KK KKK KK X ¥ 

* RUN basiccmd ON .. GOTO ¥ 
3K KOKKOK KKK KK K K KKK K K XK KKK K K K 

X 
RONGT CALL 

Jc 
RET 

X 

:DF78 Process command 
sDF &6 Use GOTO if OK 

If outside list 

30K 50K KK 0K K OK K OK 30K 30K XKOK K KK KKK K K X 

¥ RUN basiccmd ON .. GOSUE X 
KKK KKK K 30K K 0K KOK KK KKK OK KKK K K K 
£ 

RONGS CALL 
Jc 
RET 

x 

:DF78 Process command 
1DF2D Use GOSUE if OK 

If outside list 

KK KK KKK KK KKK KKK XK KX %K 
¥ COMMON "ON .." CODE X 

ROK0KKK KKK K KKK K 
* 
¥ Exit: CY=1: OK. 
X CY=0: Outside list. 
x 

RONFN CALL 
MoV 
LDAX 
INX 
MoV 
MVI 
DAD 
DAD 

PUSH 
DCR 
INR 

sE71D ) (0) Get index of number 
E,A ) in list in E 

Get nr of linenrs in list 

P
y
 

- 
D 

Pointer after list 

Save pointer 

M
M
I
W
I
I
r
o
m
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277, 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 

DF86 
DFB9 
DFBA 
DFBD 
DFEBF 
DF90 
DF91 
DF92 
DF93 
DF94 
DF95 
DF98 
DF99 
DF9A 

DF9E 
DF9C 

DF9D 

DF9E 
DFA1 
DFA4 

DFA7 

DFAB 
DFAY 

DFAC 
DFAF 
DFBO 

DFB3 

DFB& 

DFE7 

DFEA 

DFEBED 

DFCO 

DFC3 
DFCé& 
DFC7 
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CA9BDF 

210000 
221501 
2A9F02 
44 
4D 
CDO1E4 

J100F9 

AF 
322601 

CD2ZCEB 
B7 

C38FCe 

CDEDE6 

C3A7DF 

CDFBES 

CD1DE7 
77 
B7 

Jz 1DF9B 
CMP  E 
ac 1DF9B 
MVI  D,:00 
DcX D 
XCHB 
DAD H 
DAD B 
MOV B,H 
MOV C,L 
CALL :E&ED 
POP B 
sTC 
RET 

* If outside list: 

Rev.1 

Index of O 

If index too large 

Pntr to reqd linenr 

) in BC 

) 
(0) Find reqd line 

Cy=1: OK 

CY=0: outside list 

Reset trace/step flag 

Get start textbuf 
) 

) Store it in BC 

(0) Run RESTORE; Set data 

pntr to start program 

Reset stackpointer 

No suspended program 

Empty HEAFP + symtab 

No special action 

ROF10 FOF B 

ROF11 ORA A 

RET 

X 

KKK KR KKK KKK KKK KK X 
¥ RUN basiccmd RUN % 
FOKOKOOKKOKKOR KK K KKK OEK K K 

X 
¥ No linenumber is given. 
* 

RRUN LXI H,y 2 0000 
SHLD 1310115 

LHLD :029F 
RRN10O MOV B,H 

MOV C,L 
CALL :E401 

LXI 8P, :FP00 

XRA A 

8TA 10126 
CALL :CB23 

ORA A 

JMP : C8BF 
% 

Run program 

KK 30K 30K K 30K XK KK K K K 3K K 0K K KO K K KOk K 

% RUN basiccmd RUN <linenr> X 
KKK KKK K KOKOKKOOK KK KR KR KKK R KKK X 

X 

¥ After RUN. 

* 
RRUNN CALL :E6ED 

JMP :DFA7 

* 
KHOKIORKKIORRKK KR REKKK KK 

¥ RUN basiccmd POKE X 
R RRKOK KKK KKK KK KRR X X 
X 

RPOKE CALL :E&6F8B 

a line number is given. 

(0) Read linenr and find 

it in textbuf 
Frocess RUN 

(G) Get addr in HL 

¥ Entry for other modules: 

RFPEN CALL :E71D 
MOV M, A 
ORA A 

(0) Get argument in A 

Store it 
No special action 

outside list



FAGE 0& 

312 
313 
314 
315 
316 
17 

318 
319 
320 

321 
322 

DFC8 

DFC? 

DFCC 

DFCD 
DFDO 

DFD1 
DFDZ 

DFDS 
DFD8 

S DFD? 
DFDC 

DFDD 

DFDE 

DFDF 

DFE1 
DFEZ2 

2 DFES 
DFE& 

DFE? 
DFEA 

DFEE 
DFEC 

DFED 
DFEE 

DFF1 

DFF4 

DFF7 

DFFA 
DFFD 

DFFE 
DFFF 

E0OOQ 

EQ02 

EQO3 
EOQ0& 
EOO7 

EOOB 

I EQQO9 
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ce 

CD1DE7 

57 
CD1DE7 

SF 

B7 
C3Cens 

CD1DE7 

S7 
CD1DE7 

67 
(2] 

03 
D&FF 

00 
CA4DACE 
bF 
CDECDS 

7E 

CDASD6 

CDFBE& 

CD1IDE7 

RET 

X 

OK K KK K K KKK KX OKK KKK KX 

¥ RUN basiccmd OUT X 
KK KK K KK KK K KKK KK KK X K 

* 

ROUT CALL :E71D {0) Get portnr in A 

MOV D,A and in D 

CALL :E71D (0) Get data in A 

MoV E.A and in E 

ORA A 

JMP :DBC8 Output to DCE-bus 

X 

HOKKOK KK KKK KR KKK KK 

* RUN basiccmd WAIT X 

KKK KOK KKK KKK K R KOk KKKk X 

X 

% WAIT 1,J,K reads the status of Real World port 

% I, EXOR’s it with K and AND’s it with J until 

X a result equal to J is obtained. 

* 
RWAIT CALL :E71D (0) Get portnr 

MOV D.A in D 
CALL :E71D {0) Get bits needed high 

MOV H.A in H 
LDAX R Get next byte from text 

INX B 

SuUT sFF Check if ony 2 arguments 

NOF 

CNZ : CEDA If 3 arg: Get XOR mask 

MoV L.A in L 
RWT20 CALL :DBEOQ Input from DCE-bus 

mov ALE into A 

XRA L XOR with mask 

ANA H AND with bits needed high 

CMF H Correct value reached? 

RZ Thern abort 

CALL :D6AS Check keyb for new inputs 

JNC :DFE& Nesxt DCE-input if no Break 

¥ If suspended: 

JMP 1EO12 (0) Quit: “cmd broken in” 

X 

RFOKKKOK R KK KOKOR O K KO KK X KK 
¥ RUN basiccmd WAIT MEM X 
FORR KKK HOOK KOO0 K K OKK KKK 
X 

X As WAIT, but with I is a memory location. 

X 

RWTEM CALL :E&6FB (0) Get memory addr in HL 

CALL :E71D (0) Get bit mask 
MOV D.A in D 
LDAX B Get next byte from text 

TNX B 
SuUI sFF Check if only 2 arguments 

NOF 

CNZ :CEDA If 3 arg: Get XOR mask 

MOV E,A in E 
RWMZ20 MoV A.E XOR mask in A 

XRA M XOR with memory 

ANA D AND with bit mask
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374 EOOA BA CHMP D Correct value reached? 

375 EOOR C8 RZ Then abort 

376 EQOC CDASD6 CALL :D&AS Check keyb for inputs 

377 EOQOF D207EQ JINC 1 EQ07 Cont if no Break pressed 

378 
379 X If suspended: 

380 

381 E012 3E02 RWT30 MVI A, 202 Code *command broken in” 

382 EO14 37 8sTC 

383 EO1S C9 RET 
384 * 
385 X 

386 * 
387 EQ16 END 

KKK KK KK KK KK KK XK KKK KK KKK KK X 

* SYMEDOL TABLEKX 

KKK K KKK KK OK KKK KR KKK KKK & 

HRINIT DECA RCN1O DEDé& RCONT DEDS REND DFoOC 

RGOSUE DF2A RGOTO DF&3 RGS10  DF2D RGS20 DF48 

RGT10 DFé&é RIFG DF1S RIFTC DF20 RIFTL DF1S 

RNEW DEES ROF10 DF9EB ROF11 DF9C RONFN DF78B 

RONGS DF71 RONGT DF6A ROUT DFC? RFEN DFC3 

RFOKE DFCO RRET DF4C RRN1O DFA7 RRUN DFYE 

RRUNN  DFEA RSTEF DEFE RSTOP DFO3 RWAIT DFDS 

RWMZ20 EOQO7 RWT20 DFEé& RWT30 EO012 RWTEM DFF7



FPAGE ©1 

002 
Q03 
Q04 
005 
006 

007 

oog 

007 

010 
011 

012 
013 

014 

015 
(373 
017 

o8 
019 
020 
021 

022 
023 
024 

025 
026 

027 
028 
029 
030 
031 
032 
033 
034 

035 
036 
037 
038 
039 

040 
041 

042 
043 

044 
045 
046 

047 

048 
049 
QS0 
0351 

052 
083 

0S4 

0S5 

056 

057 
058 
059 
060 

061 

062 

06T 

EOZE 
EO2C 
EOQZF 
EOQ32 

EO3S 
EO37 

EO39 
EO3C 

EQ3F 
EQ40 
EO41 
EO044 

EOQ46 
E047 

EO48 
EO4A 

EO4D 
EQS0 

EOS1 
EQS2 
EOSS 
E0S8 
EOS9 

E0SA 
EOSD 
EOSE 
EQSF 
EO&0 
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CDFBE& 
22BEO1 

CDASDé 

D21CEOQ 

C312E0 

D1 
CD3CE1 
CDSAE4 

220401 
E&30 

D&1C 
CDOBES 
CARZEO 

E7 
[ 
210601 
3600 

FEFF 
CASFEO 

cD18CO 

34 

[Q):] 
CDOBES 
210701 

E7 
OF 
CD1BCO 

E7Z 
09 
E7 
48 

ORG tEQLS 

X 
3 
X 
AROROKKKKK KKK KK KRRK KRR KRR KKK 

x RUN basiccmd WAIT TIME ¥ 

KKK KKOKKOKK K KKK KKK KKK KR KKK X 

X 

% Timer O1BE/BF is decremented by clock 

% interrupt RST7. 

X 
RWTET CALL :E&FB Get time to wait 

SHLD :01BE Load timer 

RWT40 LHLD :01BE Get timer 

MOV A,H 
ORA L. 

RZ Abort if (timer)=0 

CALL :D&AS Check keyb for new inputs 

JNC 1EOLC Again if no break pressed 

¥ If suspended: 

JMP $E012 _ Abort, ’command broken in’ 

X 

FOHOKAOK KK K KK KKK R KK 30K KKK KR KKK K KKK KKK R XX KK 

* RUN basiccmd FOR .. TO .. (STEF ..) ¥ 

KK KKK KKK KKK KKK KKK KKK KKK KRR ROK KKK KR K 

* 

RFOR FOP D Kill return addr 

CALL :EL13C Save old FRAME on stack 

CALL :E45A Init variable 

SHLD :0104 Remember location variable 

ANI 130 

suUl :10 Set flags for var.type 

CALL :EBO08 Eval TD expr, result in MACC 

Jz tEOAZ If INT variable 

¥ If FPT variable: 

RST 4 Subtract "FROM® 

DATA :03 

LXI H,:0106 Get addr. LSTPF 

MVI M, : 00 Default STEP implicit 

LDAX B Get evt. STEF val. from text 

INX B 

CPI 1FF 

Jz 3 EOSF Jump if no STEP 

x If STEF: 

CALL :C018 Save ’to-from’ on stack 

INR M Stepflag explicit 

DCX B 

CALL :EB0B Stepvalue in MACC 

LXI H,:0107 Addr. LSTEP 

RST 4 Stepvalue in LSTEF 

DATA :0F 

CALL :COLE *to-from’ range in MACC 

RST 4 Find nr of iterations 

DATA :09 
RFR10 RST 4 Make it INT 

DATA :48
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064 
065 
066 

Q67 

068 
069 
070 
071 

072 
073 
074 
075 
076 
077 
078 

079 
08O 
081 
082 
083 
084 

0B8S 
086 
o087 

088 
08? 
090 

091 

092 

093 
094 

095 

096 

097 

098 
099 

100 

101 

102 

103 
104 

105 
106 
107 

108 
109 
110 

111 
112 
113 

114 

115 

116 
117 

118 

119 
120 

121 
122 
123 
124 
125 

EO61 
EO64 

E0&6S 
EQ6L 
E0&67 
EQ6B 

EQ6BR 
EO&C 
EQ&D 

EO70 
EO73 
EQ76 
EO77 

EQ7A 
EO7B 

EO7E 
EQ7F 

E080 
EOB1 

EO082 

EQ8S 
EOB6 
EOB7 
EOB8 

EOBE 

EOBC 

EOBD 
EOR0 
EQ091 
E094 

E095 

E096 

EQ97 

E0O98 
E099 
EO9A 

EQ9K 
EO9E 

EQ%F 

EOAZ 
EOAZ 
EOA4 
EQOA7 

EOA9 
EOAA 
EOAE 

EOAD 

EOBO 
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210B0O1 
E7 

&0 
&9 
220F01 

011000 

C37FEO 

09 
7€ 
23 
B6 
CAFFEQ 
7E 

C27EEOQ 
7E 

93 
C27EEQ 

ES 
210200 

E1 
CD4FDE 
Fo 
C314E1 

E7 
S1 

210601 
3680 
0A 

03 
FEFF 
CAGL1EQ 

Cp18Co 

RFR20  LXI  H,:010B 
RST 4 
DATA 10F 
MOV A,M 
ORA A 
oM 1CBYE 

MOV H,B 
MOV L,C 
SHLD 1010F 

X Now delete 

LXI B, :0010 
LHLD :0104 
XCHG 
LXI H, : 0000 
DAD SFP 

JIMF 1EQ7F 

X Loop: 

RFRZ0 DAD E 
RFR40 MOV  A.M 

INX H 
ORA M 
Jz tEO9F 
MoV A.M 
DCX H 
CMF D 

JINZ 1EO7E 
MoV AM 

SUR E 
JINZ $EQ7E 

PUSH H 
LXI H, : 0002 
DAD SF 
MoV D,H 
MoV Eyl 
DAD B 

MoV B,H 
MOV c,L 
FOF H 
CALL :DE4F 
SPHL 

RFRS0 JIMP s1E114 

¥ If INT variable: 

RFR70 RST 4 
DATA :51 
LXI  H,:0106 
MVI M, :80 
LDAX B 
INX B 
CRI  :FF 
Jz 1E061 

* 1f STEF: 

CALL :CO18 

Rev.1 

Addr. LCOUNT 

Iterations in LCOUNT 

Clear LCOUNT if loop in 

wrong direction 

) Current pos in start of 

) loop in HL 

Set pointer to start loop 

any previous use of the loop: 

Size of 1| FOR" stackframe 
Get current loop variable 

in DE 

Stack start 
Into loop 

Up 1 frame 

Jump if top of stack 

Comp top byte variable addr 

Again if not the same 

Cont if bottombyte different 

Frame bottom to be removed 

Update stackpointer 

) DE is bottom of area to be 

) moved 
Add 1 frame 
) Flace to move area to 

) 

Top area to move 
Remave old frame 

New stack position 

Use common mode to re-— 

instate textpointer 

Subtract *from’ 

Get addr. LSTPF 
Default step implicit 

Get evt STEP value 

If no step given 

Save 'to—from’ on stack



FAGE O3 

126 

127 
128 

129 

130 

EORZ 
EOB4 

EQERS 
EOE8 

EOEB 

EORC 

EORD 
EOCO 

EOC1 

EOC2 

EOCS 

EOQOCé 
EOCY 
EOCA 
EOCD 

EOCE 
EOCF 

EOD2 

EODS 

EOD8 
EOD? 
EODC 
EODF 
EQE2 

EOES 

EQES& 
EOE? 
EQEA 

EOER 

EQEE 

EOF1 
EOF2 

EOFS 

EQOF6& 
EOF9 
EOFC 
EQFF 
E100 
E102 
E103 

E106 
E107 

E108 
E10AR 
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34 

OB 
CDOBES 
210701 
E7 
OF 
CD1RCO 

E7 
57 
C3I61E0 

D1 
CD&ZER 

EB 
2A0401 
7D 

B4 
CAZEDA 

CD14DE 

CAEEEO 

EE 
221901 
CD&7EL 

2A1901 
ICFEQ 

D1 
2A0401 

7D 
B4 
CAZEDA 

JA0601 
B7 
FA33EL 

1F 

DA1DE1L 

CDGECO 
210E01 
7E 

D601 
77 
D214E1 

C2FFEO 

* 

INR 
DCX 

CALL 

LXI 
RST 
DATA 
CALL 
RST 

DATA 
JMP 

M 
B 
:EB08 
H,: 0107 
4 

1 OF 
:CO1R 
4 

157 
tEO61 

Rev.1 

Stepflag explicit 

Get stepvalue in MACC 
Addr. stepvalue if explicit 

Stepvalue in LSTEP 

*to-from® range in MACC 
Find nr of iterations 

Handle loop 

OK KKK KK K KK KKK KK K KKK KKK K KKK KKKk K KKk K 

* RUN basiccmd NEXT <named variable> ¥ 

KKK KOKO0K K OKROKOIOKOKOKK KKK KKK KK KKK R KR XK K 

* 
RNEX1I 

RNX10 

* 

FOP 

CALL 
XCHG 

LHLD 
MOV 

ORA 

Jz 

CALL 

Jz 
XCHG 
SHLD 
CALL 

LHLD 
JMP 

D 

1EQ63 

10104 

FRAORK KK KR XK KK KOOOORKK 

¥ RUN basiccmd NEXT % 
FAHRKK KKK KKK KRR KK XK 

X 

Returnaddr 

Get varptr in HL 

Get current loop variable 

Loopvariable 07 
Then run error *NEXT 

WITHOUT FOR’ 
Compare loop and named 

variable pntrs 

Perform NEXT if identical 

Store in scratch area 

Re—-instate next loopvariable 

Get it back 
Try for a match 

¥ No variable name is given. 

x 
RNEXT 

RNX20 

¥ If FFT loop 

RNX30 

RNX40 

FOF 
LHLD 
MOV 
ORA 
Jz 

LDA 
ORA 

am 

RAR 

Jc 

CALL 
LXI 
mMav 

suUl 
Mov 

JNC 
DCX 
MOV 
CPI1 
JNZ 

D 
10104 
AL 
H 
1DAZ 

10106 

A 
tE133 

variable: 

:E11D 

1 CO06 

H,:010E 

A,M 
101 

Returnaddr 

Get current loop variable 

Loopvar is Q7 

Then run error “NEXT 

WITHOUT FOR’ 
Bet LSTFF 

Jump if INT loop variable 

Jump if explicit step 

Incr. variable in memory 

Addr lobyte LCOUNT 

Get lobyte 

Decr it 
Continu if no overflow 
Fnts to next byte LCOUNT 

Hibyte done? 

More bytes if not
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188 
189 

190 
191 

192 

193 
194 

195 

196 
197 

198 
199 

200 
201 
202 

203 

204 
205 
206 

207 
208 

209 

210 
211 

212 
213 
214 

215 

216 

217 

218 
219 
220 

221 

222 
223 

224 
225 
226 
227 

228 
229 
230 
231 
232 

233 
234 
235 
236 

237 
238 
239 

240 
241 

242 
243 

244 
245 
246 
247 

248 
249 

E10D 
E110 

E111 

E114 

E117 
E118 

E119 
E11A 

E11D 
E11E 
E11F 
E120 
E123 
E126 
E127 

E128 
E12R 

E12C 
E12D 
E12E 
E12F 

E130 

E133 
E136 
E139 

E13C 
E13D 
E140 
E141 
E142 
E14S5S 

E148 
E149 
E14C 
E14D 
E150 
E151 
E154 

E155 
E1SB 
E159 
E1SC 
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CD&7E1 
B7 
C38FC8 

2A0F01 

E7 
oc 
ES 
210701 

D22BE1 
E¢ 
(e1¢] 
DA2DE1 
E7 

OF 
C3FCEQ 

EALIDE1 
CDOFCO 

C3FCEO 

D1 
2A0401 

2A0F01 
ES 
2A1101 

ES 
2A0R01 

ES 
2A0DO1 
ES 
2A0701 

ES 
2A0901 

ES 

¥ Loop finished: 

CALL 3E167 
ORA A 
JMP 1C88F 

X More time round 

RNXSO  LHLD :010F 
MOV B,H 
MOV C,L 
ORA A 
JMP  1CB8F 

¥ Explicit step: 

RNX6O RST 4 
DATA :0C 
FPUSH H 
LXI  H,:0107 
INC  :E128 
RST 4 
DATA 100 

LOE19  JC 1E12D 
RST 4 
DATA :4E 

LOEZ20  POF H 
RST 4 
DATA 30F 
JMP  :EOFC 

% If INT loopvariable: 

JFE 
CALL 

JMF 

:E11D 

: COOF 
:EOFC 

RNX70 

X 
KKK KKK KOK K KKK K 
¥ PUSH FRAME X 
ERKKKKIOKK KKK KK 

* 

Pop frame 

No special action 

Exit to Basic monitor 

(entry from *FOR"): 

Get pntr to start loop 

) in BC 
) 
No special action 

Exit to Basic monitor 

Get value loopvar in MACC 

Addr. 
I+ INT 
FPT: add stepvalue 

LSTEF 

If FPT 

INT: add stepvalue 

Store new value in 

variable 
Test end of. loop 

Jump if explicit step 

Incr. variable in memory 

Test end of loop 

¥ Several pointers are save on stack during 

¥ execution of FOR-NEXT loops. 

X 
FUSHF ~ POF D 

LHLD :0104 
MOV ALH 
OrRA L 
Jz :E164 
LHLD :010F 
PUSH H 
LHLD :0111 
PUSH H 
LHLD :010B 
PUSH H 
LHLD :010D 
PUSH H 
LHLD :0107 
PUSH H 
LHLD :0109 
FUSH H 

Get addr. where to continue 
Get current loop variable 

Check if © 
Then abort routine 

Save pntr to start loop 

Save pntr to start loop line 

) Save loop iteration count 

) (4 bytes) 

) Save step value 

) (4 bytes) 

)



FAGE 0S 

250 
251 

252 

253 

254 

255 
256 
257 

258 

259 
260 
261 
262 

263 
264 
265 

266 

267 

268 
269 

270 

271 

272 
273 
274 

275 
276 

277 

278 
279 

280 
281 
282 

283 
284 
285 
286 
287 

288 
289 
290 

291 
292 
293 
294 

294 
296 
297 

298 
299 

300 
301 

3J02 

303 
304 

305 

306 

307 

308 

309 

310 

E15D 
E160 
El161 
E164 
E165 

E166 

E167 

El68 
E169 
E16C 

E16D 
E16E 
E171 
E172 

E175 
E176 
B39, 

E17A 
E17D 
E17E 

E181 
E182 
E185 

E186 
E189 
E18A 
E18D 

E1BE 

E18F 

E190 

E191 
E192 
E193 
E194 

E195 
E196 
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JA0601 

FS 
2A0401 

ES 

EB 
E? 

CABDE1 

£ 
320601 

E1l 
220901 

0A 

B7 
ce 

LDA 
FUSH 
LHLD 

PUL FPUSH 
XCHG 

PCHL 

* 
FOKK KKK KR XK 
¥ FPOP FRAME 
KRR RKKORKK KKK 

X 

¥ Restores looppointers 

x 
POPF FOP 

PF1 PUSH 

X 

10106 
PSW 
10104 

H 

X 

b 3 

X 

H 
: 0104 
AH 
L 

:E18D 

PSW 
: 0106 

H 
10109 

H 

10107 

H 
1010D 

H 
1010B 

H 
10111 

H 
1 010F 

D 

Save LSTFF 

Save current loop variable 

Addr. to continue in HL 
Set program counter 

in RAM. 

Restore LOFVAR 

LOFVAR=07? 
Then abort routine 

Restore LSTFF 

) 

) Restore LSTEP 
) (4 bytes) 

) 

) Restore LCOUNT 

) (4 bytes) 

Restore LOFLN 

Restore LOFPT 

FOROKKOK KKK K KK K KKK KK KKK K KKK XK X KHOKR 0K 

* RUN basiccmds DATA — REM — IMP X 

FOK KKK K KOKKOK KKK KOKK KKK K KOK0KOK KKK KKK R KKK 

RREM/RDATA 

Entry: E: Points to length byte of string. 

DEHL preserved. AF corrupted. 

RIMF: 

X 

X 

X 
X Exit: 

X 

X No acti 

X 

RDATA LDAX 

on. 

B 

% Entry for REXPS: 

RRM10 INX 
ADD 
MOV 
RNC 
INR 

B 
€ 
c,A 

B 

¥ Entry for RUN IMP: 

RIMP ORA 
RET 

A 

Get length of string 

BC points to 1st char 

BC points to end of string 

1§ overflow: correct B 

No special action
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312 EERKRKKERRRKKRKKRKKKKKKKXK 

313 ¥ RUN basiccmd LIST ¥ 
314 AERKRREKKRRKKKRKRRKKK 

315 X 

316 % The whole textbuffer contents is listed. 

317 x 

318 RLIST 

319 E197 3EFF RLISO MVI A, tFF Init. mode O 

320 E199 EF RST S Change mode 

321 E19A 1B DATA :18 

322 E19B 3EOC MVI A,:0C 

323 E19D EF RST S Clear screen 

324 E19E 03 DATA :03 

325 E19F 2A9F02 RLESOS LHLD :029F Get startaddr. textbuf 

326 E1A2 ER XCHG in DE 

327 E1A3 2AA10Z2 LHLD :02A1 Get start symtab 

328 E1A6 2B DCX H End textbuf in HL 

329 E1A7 C3CFE1 JIMP 1E1ICF Perform listing 

330 x 

331 FORKKOKOK KKK K K K K KOKKOR R K KKK K KRR KKK K KKK 

332 X RUN basiccmd LIST <linenumber> ¥ 

333 FRR KRR KKK KKK OO R KR KX K 

334 * 

335 x Entry: BC points to linenumber. 

336 % Exit: BC updated. AFDEHL corrupted. 

337 * 

338 E1AA CDE7E6& RLIS1 CALL :E6E7 Read linenr and find 

339 it in textbuf 

340 E1AD 0O NOF 

341 E1RAE 54 MOV D,H ) Linenr in DE 

342 E1AF 5D MoV E.L ) 

343 E1BO DC3I9FDE cc :DE39 If linenr found: calc addr 

344 after string in HL 

345 E1E3 C3CFE1 JIMF sELICF Perform listing 

346 X 

347 KKK KKK KKK KKK KR KKK K KKK KX 

348 * RUN basiccmd LIST <range> X 

349 KRR KKK OK K KKK K KKK KKK 

350 X 

351 ¥ Entry: BC points to 1st linenumber. 

352 ¥ Exit: BEC updated. AFDEHL corrupted. 

353 3 
354 E1Bb6 2A9F02 RLISZ2 LHLD :029F Bet start textbuf 

355 E1B9 CDD9E6 CALL :E&D9 Read 1st linenr 

356 E1BRC C4F6CA CNZ :CAFS I1f given: Find it in textbuf 

357 E1BF EB XCHG Addr in DE 

358 E1CO 2AAR102 LHLD :02A1 Get start symtab 

359 EIC3 2B DCX H End textbuf in HL 

360 E1C4 CDDES CALL :E&D9 Read 1st linenr 

361 EIC7 37 8sTC 

362 EICB 3F CMC 

363 EICY CAF6CA CNZ :CAFS 1f 1st nr found: find 2nd 

364 EICC DC3IFDE cc :DE39 1§ found: Calc addr after 

365 string in HL 

66 

367 X Perform listing: 

368 

369 EICF CS RLS10 FUSH B 

370 ELDO 42 MOV B,D ) Start listed area in BC 

371 E1D1 4B MOV C,E ) 

372 E1D2 221B0O1 SHLD :011E Store end listed area 

373 E1DS EB XCHG also in DE



FAGE 07 

374 Ei1Dé 221901 SHL.D 

375 E1D9 60 RLS20 MOV 

376 E1DA 69 MOV 

377 EIDE CD14DE CALL 

378 EL1DE CAFZ2EL Jz 

379 E1E1 CD73D8 CALL 

Z80 

381 E1E4 CDBRED& CALL 

382 E1E7 DAFZ2E1L Jc 

383 E1EA QU NOF 

384 ELER 00 NOF 

385 E1EC C4DAD6 CNZ 

386 
387 E1EF DZD9E1 JNC 

388 
389 ¥ If ready: 

390 

391 EIF2 B7 RLS30 ORA 

392 EIFZ C1 FOFP 

393 E1F4 C9 RET 

394 L3 

95 X 
396 X 

397 EIFS END 

0K KKK 3K K KKK K KKKk 30K K KKK KKK K 

* S YMEOL TAEBLEHX 

FOKK K K KKK H0OK KKK 30K K K KKK KKK 

LOE19 E128 LOE20 E12D FOFF 

FU1 E164 FUSHF E13C RDATA 

RFR10 EOSF RFR20 EOb61 RFR30 

RFRSO EO9F RFR70 EOAZ2 RIMF 

RLIS1 E1AA RLISZ2 E1R6 RLIST 

RLS10 EICF RLS20 E1D9 RLE3O 

RNEXT EOES RNX10 EOC? RNXZ0 

RNX40 EOFF RNXSO E114 RNX&0 

RREM E18F RRM1O E190 RWT40 

30119 

H.B 
Ly 
:DE14 
tE1F2 
1 D873 

: D6EBR 

tEIF2 

:D6DA 

:E1D9 

E167 

E18F 

EQO7E 
E195 

E197 

ElF2 
EOQEE 

E11D 

EO1C 
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Store start listed area 
) Startaddr in HL 
) 

Check if all lines listed 

Abort if ready 

List curent line if linenr 

correct 

Scan keyboard 

Break pressed: stop listing 

If a key is pressed: 
Wait for spacebar 

No break: list further 

No special action 

FF1 E18D 
RFOR EOZB 

RFR40 EO7F 
RLISO E197 

RLSOS E19F 

RNEXI EOQCS 
RNX30 EOFC 

RNX70 E133 

RWTET EO16



FAGE 01 

002 
003 

004 
005 

felel) 
Q07 

008 
009 
010 
011 

012 
013 
014 

015 
016 
017 
o1 

019 

020 
021 

Q22 
023 
024 

025 
026 

027 
028 

029 

a3o 
031 

032 

033 
034 

035 
36 
037 
038 

E1FS 

E1F8 
E1FE 
E1FC 

E1FF 
EZ202 

E205 
E208 
EZOB 

E20C 
E20D 
E210 

E213 
E216 
E217 

E218 

EZ1R 
E21D 

E21E 
E21F 

E222 

EZ25 

EZ28 
E22A 

E22D 
E230 

2 E231 

E234 
E237 

E238 
E23ER 
E23E 

E23F 
E242 

E245 
E246 
E247 

E248 
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CD6SEZ 

CD9FE1 

AF 
323101 
328902 
CD7SDD 
210000 

228400 
EF 

2A 
CDBED6 
DA1REZ2 
CAODEZ 

Ef 
2D 
C30DEZ 

JEOQC 
EF 

a3 
CDEED6 
DA4DEZ 

CAIFEZ 

IEO2 
323801 

2A1BOL 

CD1ADE 
00 

CcDDiCY 
2A9BO2 

ER 
2AA400 

CD1ADE 

23 

23 
ER 
CD?5D1 

ORG :E1FS 

x 

¥ 
x 
KXRKKKKRRRKKRKEKRKRKKK 
¥ RUN basiccmd EDIT ¥ 
EREKRKEKKERRKKKKKKAKKK 

X 

¥ The editbuffer is set up by moving the program 

¥ to the end of the free RAM space. All memory 

% between heapstart and textbegin is used as 

¥ editbuffer. 

% On break + space: The edited area is deleted 

* from the textbuffer and the program is moved 

¥ to just after the end of the edited text by 

¥ changing the heapsize. 

% EFSW is set for input from editbuffer. 

X 

REDIT CALL :E265 Init. edit buffer 

CALL :E19F List into edit buffer 

REDOS XRA A 
8TA 10131 Set output to screen 

STA 1 02B9 Enable complete keyb.scan 

CALL :DD75 0 on end of buffer 
LXI H, 1 0000 

SHLD :00B4 Clear tab table pntr 

RST S Init screen editor 

DATA 1:12A 

RED10O CALL :Dé&BE Get char from keyboard 

Jc 1E21B 1f break pressed 
Jz :E20D Wait for inputs 

RST S Obey character 
DATA :2D 
JIMP :E20D Get next input 

% If Break pressed: 

RED19 MVI A,:0C 
RST S Clear screen 
DATA :03 

REDZ0 CALL :D6BE Get char from keyboard 

Jc :E24D 1f again Break 

% RBreak followed by any character: 

Jz tE21F Wait for a char typed in 

MVI A, :02 
8TA 10135 EFSW: input from buffer 

LHLD :011B Get end listed area 

XCHG in DE 
LHLD :0119 Get start listed area 

CALL :DE1A Calc. length listed area 

NOP 
CALL :C9D1 Delete edited area in txtbuf 

LHLD :029B Get start HEAP 

XCHG in DE 
LHLD :00A4 Get input pntr editbuf 

CALL :DE1A Calc length used edit area 

INX H 

INX H 
XCHG DE: length edit area +2 

CALL :D195 Frogram to end of editbuf
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044 EZ4E R7 ORA A No special conditions 

065 E24C C9 RET 

066 
067 ¥ Break followed by 2nd break: 

068 
069 E24D CDCADE RED30 CALL :DECA Restore original Heap + 

070 program buffers 

071 E250 B7 ORA A No special conditions 

072 E251 C9 RET 

073 E2852 00 NOP 

074 * 

Q78 KK KK K K 0K KKK KKK OK KK K KKK KKK R KOk 

076 ¥ RUN basiccmd EDIT <linenr> X 

077 30K KKK KK KKK KK K KK KK K K KK HOK KKK K K XK 

078 * 

079 EZ53 CD6SEZ2 REDI1 CALL :E265 Init edit buffer 

0BO E254& CDAAEL CALL :E1AA List ope line 

081 E259 CIFBE1 JIMP :EIFB | Into Run edit 

082 X 

083 3K KKK K KK KK KKK KK XK KK X KKKk K KX 

0B84 %X RUN basiccmd EDIT <range’> ¥ 

085 KKK KK 30K K K KK KK KKK K KKK KK KOK K K KK 

086 X ~ 

087 E25C CD6SEZ REDI2 CALL :E265 Iinit edit buffer 

088 E2SF CDRGE!L CALL :E1BRé& List part of program 

089 E262 CIFEBE1 JMP tE1FB Into Run edit 

070 * 

091 KKK KKK KK KKK KK KKK K KKK KKK K 

092 * INITIALISE SCREEN EDITOR * 

093 KKK K KKK KKK KK KKK KK KR XK KKK ¥ ¥ 

094 X 

095 ¥ Sets up a mode O screen, clears all variables 

096 X and arrays. Moves Basic program to top of free 

097 x memory, initialises edit pointers. 

098 * 

099 X Exit: BC preserved. AFDEHL corrupted. 

100 * 

101 EZ65 3EFF REDIN MVI A, :FF 

102 E267 EF RST S Change screen to mode O 

103 E268 18 DATA :18 

104 E269 CD6DD8 CALL :DB&D Run “OUT OF MEMORY’ error 

if insufficient space. Else 105 
106 empty HEAP + variables 

107 E26C CDSI1EER CALL :EBS1 Calc free RAM space 

108 E26F ER XCHG in DE 

109 E270 2A%D0O2 LHLD :029D Get HEAPsize 

110 E273 19 DAD D 

111 E274 ER XCHG Total *free” RAM in DE 

112 E275 CD95D1 CALL D195 Frogram to end free RAM 

113 EZ278 2A9F02 LHLD :029F Get startaddr. textbuf 

114 E27R 2B DCX H 

115 E27C 2B DCX H Minus 2 

116 E27D 22A&00 SHLD :00R&6 Store end available space 

117 E280 2AFB0Z2 LHLD :029E Get startaddr HEAP 

118 EZ283F 23 INX H 

119 E284 23 INX H Plus 2 

120 EZ285 22R200 SHLD :00AZ2 Store startaddr. editbuf 

121 E288 22A400 SHLD :00A4 Set input pntr editbuf 

122 E2Z8R 213101 LXI H, 131 

123 E28E 3602 mMVI M,:02 Set output to editbuf 

124 €290 C9 RET
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126 
127 
128 
129 

130 
131 

132 
133 
134 

135 
136 

137 
138 
139 
140 

141 

142 

143 
144 
145 

146 
147 

148 
149 

150 

151 

152 

153 

154 
155 
156 
157 

158 
159 

160 
161 

162 

163 
164 

165 

166 

167 
168 

169 
170 
171 
172 

173 
174 

175 

176 
177 

178 
179 

180 
181 
182 

183 

184 

185 
186 
187 

E291 

E292 
E295 
E298 
E299 

E29A 
E29D 
E29E 
E2A0 

EZAS 

E2A6 

E2AB" 
E2A9 

EZAA 

E2AD 
EZRO 
E2B1 
E2B2 

E2B3I 
E2B4 

E2BS 
E2B& 
E2B7 
EZEBA 

E2ERB 
E2EC 
E2BD 

E2BF 

E2C2 
E2C4 
E2C7 
E2C8 
E2CB 
E2CC 
E2CF 

E2D2 

E2D5 
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FS 
2AA200 
223201 

22A200 

OEQO 

F1 
ce 

323501 

CDCADE 

F1 
37 
ce 

CAF7EZ2 

DS 

oA 
o3 

FE20 
CAD2EZ 

FEOO 

CDOBSES 

FS 
C453DB 

F1 
CCS9DB 

C3E3EZ2 

CD?1E7 

ES 

AKEARKEKKKKKRKKRRKKKKRKRKKKR 
¥ INPUT FROM EDIT BUFFER % 
E3E3 3333232323323 22333338383 
X 

¥ Entry: A=0, CY=0. 
X 
IFBNL PUSH PSW 

LHLD :00A2 
SHLD :0132 

IFR10 MoV AM 
ORA A 

az 1E2AA 
INX H 
CPI : 0D 
JINZ 1E298 

X If char is car.ret: 

SHLD :00A2 
MVI  C,:00 
FOF  PSW 
RET 

¥ If buffer empty: 

IFBZ0O STA 10135 

CALL :DECA 
POF PSW 

STC 
RET 

x 
FOKORKKOKK KK KOKKOK KKK KK X KK 

¥ RUN basiccmd PRINT ¥ 
FOK R KOK KK KK KOK K KOKROOOK KKK K 

x 

Get startaddr. editbuf 
Store it in EFEPT 
Get char from editbuf 

Char is 07 
Then editbuf empty 

Car.ret? 
Get next char if not 

Update startaddr. editbuf 

ist pos on line 

No special action 

Set input from keyboard 

Organise HEAF + buffers 

special action 

Cy=1 

% Entry: BC: Fosition in textbuffer. 
* 
RFRINT LDAX R 

INX B 

MOV D.A 
ORA A 
Jz tE2F7 

RFR10 FPUSH D 
LDAX B 
INX B 

CFI 120 

*x If INT/FPT numbers 

CPI 100 
CALL 1EB0B 

FUSH FPSW 
CNZ :DBS3 

FOP FSW 
cz 1 DB5? 

JMP 1E2E3 

x If string: 

RFPR40 CALL :E791 
FUSH H 

Get length 

Count of expr in D 

Jump if only car.ret 

Save nr of expressions 

Get expr type 

Jump if string 

Eval expr. Result in MACC 

Save flags on expr.type 
If INT: print INT number 

1f FPT: print FFT number 

Evaluate string expr
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188 E2D& EF RST S Ask cursor pos and size 

189 E2ZD7 OC DATA :0C char screen 

190 E2D8 7R MOV AE X-size of screen in A 

191 E2D9 95 SUB L Minus X—coord cursor pos 

192 E2DA 3C INR A +1 

193 E2DE E1 FOF H 

194 EZDC BE CMF M (not used further: off 

195 E2DD 00 NOF screen printing possible) 

196 EZDE 00 NOF (should be: CC :DDSE) 

197 EZDF 00 NOF 

198 EZEO CDIZDE CALL :DR32 Print string pntd by HL 

199 X 

200 EZE3 0OA RFRSO LDAX B Get byte after string 

201 EZE4 03 INX B. 

202 EZES FEFF CF1 FF End marker? 

203 E2E7 CAF6EZ2 Jz 1E2F6 Then quit with car.ret 

204 E2EA FESE CFIX : 3R g ? 

205 EZEC CAO0DDE CNZ : DROD Cursor to next column if B 

206 not (must be *,7) 

207 EZEF D1 POF D Get nr of expr to print 

208 EZFO0 15 DCR D Update expr count 

209 EZF1 C2ZBAEZ JNZ :E2BA Loop if more expressions 

210 E2ZF4 B7 ORA A No special action 

211 E2FS C9 RET 

212 

213 x 1+ end of print statement: 

214 

215 E2F6 D1 RFR70 FOF D 

216 EZ2F7 CDSEDD RFR8O CALL :DDSE Print "CR” 

217 E2FA EB7 ORA A 

218 EZFR C9 RET 

219 * 
220 FOKOKK K KKK K KKK KOO KOK KK KKK 

22 * RUN basiccmd INFUT X 

222 FH0K KKK KKK OKOK K KKK KOK KKK KK 

223 * 
224 *¥ Rune an input statement with a prompt (G485 440 25 

225 *x RINFOz Input with a string. - 

226 ¥ RINPUT: Input without a string. 

227 3 

228 E2FC CD91E7 RINFQ CALL :E791 Evaluate stringexpression 

229 E2FF CD32DE CALL :DB32 Frint string pntd by HL 

230 E302 210200 RINFUT LXI H, : 0002 

231 E305 39 DAD SP 

232 E306 CD47E4 CALL :E447 Update ERSSF, print 77 and 

233 ask for inputs 

EZ0? D4&L4ES CNC tE364 If no break: store inputs 

E3QC FS FUSH FSW Save last input 

E30D AF XRA A 

EZ0E 321701 STA 10117 Reset flag rumning inputs 

E311 F1 FOP FSW Get last input 

E312 DAZOE3 Jc 1E320 Abort if break 

E315 1C INR E 

E316 CALEED JZ sEI1E Quit if correct nr of inputs 

242 E319 CDFFDA CALL :DAFF Else: Print 

243 E31C 08D2 DEL 1 D208 *SOME INFUT IGNORED” 

244 E3ZLE B7 RIF10 ORA A No special action 

245 EIZLIF C9 RET 

246 

247 x I suspended: 

248 
249 E320 3EOZ RIFPZ0 MVI A, 202 Code “cmd broken in”
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250 
251 

252 
253 

254 
255 

256 
257 
258 

259 
260 

261 
262 
263 

264 

265 

266 
267 
268 

269 
270 
271 

272 
273 

274 

275 

276 
277 

278 
279 

280 

281 
282 
283 

284 
285 

286 
287 

288 
289 

290 

291 

292 
293 

294 
295 

296 
297 
298 

299 
J00 

301 
302 
303 
304 

305 
306 

307 

308 
309 

310 
311 

E322 

E323 

E325 
E328 

E32B 

E32C 
E32F 
E330 
E333 

E334 
E3Z37 

E33A 
E33R 
E33E 

E341 
E342 

E345 

E346 
E349 

E34A 
E3Z4B 

E34C 
E34D 

EJ4E 
ES4F 

E350 
E353 

E354 

E3S7 
EZS8 
E359 
E3SC 

E3SE 
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ce 

3EO1 

323501 
JIA2301 

SF 
2A9102 

7E 
323401 

23 

223201 

322301 
2A3201 

2B 

229102 

AF 
323501 
ce 

2 

06 
60 

69 
22 
iF 

2A1D01 
F9 
2A0201 
44 
4D 
CDFFDA 
93DR 
c37FC8 

RET 

X 
KARKEKKKKKIOKKRRRRRKRKKK 
* RUN basiccmd READ X 
ARRKRKKRRKRKRKRRRNR K 

X 
RREAD MVI 

8TA 
LDA 

MoV 
LHLD 

MoV 
STA 
INX 

SHLD 

CALL 
Mav 
STA 
LHLD 
DCX 

SHLD 

XRA 

STA 
RET 

* 

A,:01 
10135 Set input from string 

10123 Get offset next char to en- 

E.A code and store it in E 

10291 Get DATAR addr 

AM Get length of string 

10134 Store it in EFECT 
H Pnts to 1ist char 

10132 Addr 1st char in EFEPT 

1E364 Store data 
AE Get offset next char 

: 0123 Store it 
10132 Get EFEPT 
H Fnts to next dataline 

10291 Store it in DATAR 

A 
10135 Set input from keyboard 

AR KOK KKK KKK KKKOR KRR KKK 

* DATA - (not used) ¥ 

XK K KKK KOK KKK OK KK KKK R KK 

X 
LOE351 DATA 21 

DATA :06 
DATA 160 
DATA 169 

DATA 22 

DATA :1F 

X 
KEKRKKK KK KK KKKOKK K 

* RESTART INFUT X 
XROKKKK KKK KKK KKK KK 

X 
% Error handling if running inputs. 

* 
INPRS LHLD 

SFHL 

LHLD 

MOV 
MoV 
CALL 

DBL 
JMP 

* 

: 011D Get saved stackpntr 
Reload stackpntr 

10102 Get start current command 
B,H ) Store it in BC 

C,L ) 
: DAFF Frint *RETYPE LINE’ 

1 DB93 
1 C87F Re-execute input statement 

KKK KKK KK KKK KOO KKK KRR R KKKk KKK 

¥ STORE DATA IN CORRECT LOCATION X 
KK KKK KKK KKK KX XK KKK X KR KOO KR HORXOR K 

Entry: E 3 

I 
3 

M 
K 

M 
K 

W 
N 

Entry LOES6 not used. 

Stores data read from datastatements or gotten 
from an input line on the correct location. 

Offset next character to encode 

(#0291) .
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312 
313 
F14 
315 
316 
317 
318 
319 

320 
321 

322 
323 
324 

325 
326 
327 

328 
329 

350 
31 

332 
333 

334 
335 
336 
337 

338 
339 
340 
341 

342 
343 
344 

345 

T46 
347 

348 
349 

350 

351 
352 

353 
354 

355 
356 
357 

358 
359 
360 

361 

362 

363 

364 
365 
366 
367 

368 
369 
370 

371 
372 

E361 

E364 
E365 
E3&66 

E367 
E368 
E36B 

E36C 
E3&F 
E370 
E373 

E374 
E375 

E376 
E377 

E37A 
EZ7B 
E37D 

EIZ7E 
E37F 
E3B0O 
EZ81 

E3B2 
E384 
E385 
E388 

EZ8E 

E38C 

E38F 

E390 
E392 

E395S 
E397 

E399 

E39A 
E39B 

E39C 

E39F 

E3A2 

EZAS 

E3AB 

ETAR 
E3AC 
E3AF 
E3ZB2 
E3ES 
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CD36E4 

CAAZES 

C2C3E3 

C367E3 

CDEBE4 

C38BES 

3A1701 

EB7 
CABBEZ 
CD5SDD 
CDDOE3 
DACZEZ 

* HL: Startaddress data line. 

X 
LOES6 CALL :E436 (not used) 

X 

RRDIF LDAX B Get nr of data reqd 

INX B 
MoV DA Into D 

RRI1O DCR D 

JM sE3C1 Jump if ready 

RRIZO INR E Offset nex char 

Jz :E3AB Jump if at end of line 

DCR E 
RRIZO CALL :E963 Get varptr in HL 

PUSH B 
PUSH D 
MOV C,E Dffset in C 
PUSH H Save varptr 

LXI H, :013E Startaddr EBUF 

PUSH H Save it on stack 

ANI 130 
RST 1 Encode a constant 

DATA 106 
MoV E,C Offset in E 

POP B 
POP H Get varptr 

CFI 120 String type 7 

MoV AE Dffset in A 

Jz :E3A2 Jump if string type 

CALL :E4R4 Perform LET (INT/FPT) 

% Check separator/terminator: 

RRI40 MoV C,A Offset in C 

CALL :DDD2 Get char from line, neglect 

tab and space 

INR c Offset +1 

CPI 1 2C *y' 2 

Jz 1E399 
CFI : 0D CR ? 

MV1 CyeFF Dummy offset for end of 

line 

RRISO POP D 
MoV E,C Offset in E 

POF B 
JINZ 1 E3C3 Error if char not 7,° or 

car.ret 

JMP sES67 Read next data line 

¥ If string type: 

RR160 CALL :E4EB Ferform LET (STR) 

JMF :E3BR Check terminator/separator 

x If end of line reached ('CR7): 

RRI70 LDA 10117 Get flag for running inputs 

ORA A 

Jz 1EZER Quit if not running inputs 

CALL :DDSS Cursor to begin next line 

CALL :EZDO Print *?°, read input line 

Jc 1E3C2 Abort if break pressed 

JMP tEZ70 Cont reading
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374 

375 
376 
377 
378 

379 
380 

381 

382 
383 
384 
385 

386 
387 

388 
389 
390 

391 
392 
393 
394 
395 

396 

397 

398 
399 

400 
401 

402 
403 

E3BE 
EZBE 

E3C1 
E3C2 

E3C3 
E3Cé 
EZC? 

E3CA 
E3CD 

E3DO 

E3D1 

E3D2 

E3D3 
E3D4 

E3D6 

EJD? 
E3DA 

EJDE 

E3DC 
E3DD 
E3JDE 
E3DF 
E3EZ 
E3ES 
E3E4 
E3ES 

E3E? 

E3EA 
E3ER 
E3EE 

E3F1 
E3F2 
EJF3 
E3F4 
E3FS 
E3F6&6 
E3FB 

DAI FIRMWARE OE1FS-0E400 V1.0 Rev.1 

¥ If whole line read: 

CDDCE3 RRIBO CALL :E3DC Find next dataline in txtbuf 

C370E3 JMF 1E370 Cont reading 

¥ If reading done: 

B7 RRISO ORA A No special action 

ce RRI99 RET 

x If error: 

2A3201 RRISN LHLD :0132 Get EFEPT 

11FCFF LXI D, :FFFC 

19 DAD D EFEPT-4 

220001 SHLD :0100 Store start current line 

C3OBDA JMP : DAOB Run “SYNTAX ERROR? 

* 

3OK KK KK KKK K KKK KKK KOOk KKK XK 

X PREPARE GETTING INFUTS X 

KKK KRR R KKK KRR KK KRR KKK KK 

* 

* Continuation of OE447. 

% Prints a prompt (*?7) on the screen and gets a 

¥ textline from input. 

X 
DS INFGT FUSH D 

EF RST S Ask cursor pos. and size 

oc DATA :0C char. screen 
D1 POF D 

JE3F MVI Ay 3F 

CDAOCSH CALL :Cé6AQ Print 7?73 input a textline 

sD MOV E,L 
ic INR E E pnts after last char of 

input 

c9 RET 

X 

30K KKK OK KK KKK KK KR KKK KOK R KK KKK K XK KKK X X 

¥ FIND NEXT DATALINE IN TEXTEUFFER ¥ 
FOKKROROKK KRR KK KKK KK KKK KKK KKK KR KKK KKK 

X 

FS DATAF PUSH PSW 

DS FUSH D 

ES FUSH H 

2A2401 LHLD :0124 BGet addr current dataline 

7E DTF10 MoV AM Get length data string 

B7 ORA A 
JEQ2 MVI A 02 

CAFSD9 JZ :D9FS Run error *0OUT OF DATA® if 

no data available 

54 MoV D,H ) Addr dataline in DE 

sD MOV E,L ) 
CD39DE CALL :DE39 Calc end dataline 
222401 SHLD :0124 Store it in DATAF 

EB XCHG End in DE, start in HL 

23 INX H 

23 INX H 

23 INX H Fnts to token 
7E MOV AM Get token 
FEAZ2 CFI 1A2 Is it DATA? 

EEB XCHB
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436 EIF9 C2EZEZ JINZ  :E3E2 Check next textline if not 
437 EZIFC EB XCHG 
438 E3FD C336E4 JMP :E436 Continu 
439 * 
340 E400 FF DATA :FF 
441 ¥ 
442 x 
443 * 
444 E401 END 

FOK KK R KK KOk K KKK KK KKK K KKK OOK KK 

¥ SYMBOL TABLEX 

KK IOR KK KK KKK K KKK KKK KO KKK KK 

DATAF E3DC DTF10 EJEZ2 IFB1O0 E298 IFB20 E2AA 

IFBNL E291 INFGT E3DO INFRS E3S0 LOE3S!1 E34A 

LOES6 E361 REDOS EIFB RED10 EZ20D RED19 E21B 

REDZ0 EZ21F REDZC  E24D REDI1 E253 REDIZ E25C 

REDIN EZ265 REDIT EIFS RINF@ EZ2FC RINPUT ET02 

RIFP1Q  EJIE RIF20 EJ20 RFR10 E2BA RPR40O E2D2 

RFRS0 EZES RPR70 E2ZF6 RPRBO EZF7 RPRINT E2B3 

RRDIF E364 RREAD E323 RRI1O E3&67 RRI1I20 EJZ&B 

RRI3Z0O EI70 RRI40 E3I8E RRISO E399 RRI&0 E3A2 

RRI70 E3A8 RRIBO EJEE RRI®O E3C1 RRI99 E3IC2 

RRISN EIC3



FAGE 01 

002 
003 
004 
00S 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 

016 

017 
o18 
019 
020 
021 
022 
023 

024 
025 
026 

27 

028 
029 
030 
031 
032 

033 
0Z4 
035 
036 
037 
038 

39 
040 
041 
042 
043 
044 
045 
046 
047 
48 
049 

aso 

051 
052 
053 
054 
0SS 
056 
057 
o058 

059 
060 

061 
062 
063 

E401 

E404 
E4Q7 

E408 
E409 

E40C 
E40D 

E410 

E413 

E415 
E418 
E41B 

E41C 

E41D 
E41E 

E41F 

E420 
E421 

E422 
E423 

E424 

E425 

E426 
E427 

E42A 

E42C 
E42D 

E42E 
E431 
E432 

E433 
E434 

E435 
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2A9F02 
222401 
AF 

3D 
C352E4 

CcSs 
2100FD 
CDSFD& 

1601 

SAP302 
CDS8D6 
07 

07 

B7 
F215E4 

35 
21F1DO 
E7 

e]e] 

c1 
B7 
ce 

ORG :E401 
X 
X 
x 

KEKKRKKKMORR KKK RKKKRKRKK 

¥ RUN basiccmd RESTORE * 
KEKKRKKKKKRKKKKKRKKKKKKK 
* 

RREST LHLD :029F Get startaddr. textbuf 
SHLD 10124 Store it in DATAP 

XRA A 
DCR A 
JMP tE452 Set DATAQ=FF 

X 

AKKKKKRKKRRRKKKKKK 

¥ RUN RANDOMISE X 
KRKRRK KRR KRKKKK 
X 

¥ Returns a hardware random number 0 < R < 1. 
X 

¥ Exit: BC preserved. AFDEHL corrupted. 

L3 Result in MACC. 

X 
RRAND FUSH B 

LXI H, :FDOO Addr PORI 

CALL  :D&SF BC=0, E=0, #40 or #80 
MVI D,:01 

RMI1O LDA 30293 Get RNDLY (O by C72E) 
CALL :Dé65S8 Delay, A=M XOR E 
RLC 

RLC 

X Now CY is O if E=#40 and CY = bit & of FDOO 
¥ (hardware random) if E=0 or E=#80. 

RMIZO MoV A,D 

RAL RAL D 
MoV 

MoV 
RAL C 

RAL B 

E415 Again if B<#BO (must be 

normalised FFT nr) 

¥ Result in MACC: 

MVI A, 01 Set exp.byte for 1 < R < 2 

RST 4 Copy A,B,C,D to MACC 
DATA 12 

LXI H, : DOF1 Addr FPT(-1) 

RST 4 Add -1 to MACC 
DATA :00 Now: 0 < R < 1 

FOF B 

ORA A No special action 
RET
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064 
065 

066 

067 
068 
069 

070 
071 
a72 
073 
074 

075 
a76 
77 
o078 
079 

080 

081 
082 
o83 

084 

085S 
086 

087 
[a]=1=] 

089 

090 

091 

092 
Q93 
o094 
095 

096 
097 

098 
099 
100 
101 
102 

103 
104 

105 
106 

107 
108 

109 
110 

111 

112 

113 

114 

115 

116 

117 

118 

119, 

120 
121 

122 
123 
124 

125 

E436 
E437 
E438 
EA3B 
E43C 
E43F 
E440 
E441 
E442 
E443 
E445 
E446 

E447 
E44A 
E44C 
E44F 

EA452 
E455S 

E456 
E457 
E458 
E459 

E45A 
E45D 
E4SF 

E460 
E462 

E465 
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23 
7E 
323401 

23 
223201 

221D01 

3EFF 
321701 
C3DOES 

22301 

CD&3E9 
E&30 
FS 
FE20 

C294E4 

ES 

KKKRKERK KR KKK KKK KX 

¥ cont. of OE3IDC X 
KKK KK KKK KR KKK KKK K 

X 
MPTIS INX H 

mMav AM Get length dataline 
STA 10134 Store it in EFECT 
INX H Pnts to start data bytes 

SHLD :0132 Startaddr string in EFEPT 

NOF 
NOF 
FOF H 

FOF D 
MVI  E,:00 
POP FSW 
RET 

x 
AR KK KKK KK KKK KOKKOK KK KKK KKk 

¥ PREFPARE GETTING INPUTS x 
REKKKKIOK KKK KKK KKK KKK KR KKK 

x 
MPTSA SHLD :031D Store SF+2 in ERSSF 

MVI A, :FF 
STA 10117 Set flag for running inputs 

JMP :E3DO Print >77, input a textline 
X 
KK KK K OK KK K %K KK K KKK 

¥ cont. of OE401 X 
3K KKK KKK K K KKK KO KK 
X 

MPT32 sTA 10123 Save offset next char to 
RET encode 

* 
DATA FF 

DATA :FF 
DATA :FF 

DATA :FF 
* 
30K K KK KKK KK XK KKOK KKKk X 

¥ RUN basiccmd LET ¥ 
KRRRRKKRRRKKKKKRRKK K 

X 

¥ Valid as direct command or in program. Computes 

¥ variable pointer or variable reference and 

¥ checks type. "LET’ can be explicitly or 

¥ implicitly given. 
x 
¥ Entry: BC: Foints to program line. 

¥ Exit: BC: Updated. 

* At  Type of variable. 

X FDEHL corrupted. 

X 
RLETX 

RLETI CALL :E963 BGet varptr in HL, T/L in A 

ANI 130 Type only 
FUSH FSW Save type 

CF1 120 String type? 
JINZ :E494 Jump if INT/FFT 

X If string type: 

RLT10O PUSH H Save varptr
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126 
127 

128 
129 
130 
131 
132 
133 
134 

135 
136 
137 

138 
139 
140 

141 

142 
143 
144 
145 
146 

147 

E466 
E467 

E468 
E469 
E46A 
E46E 
E46C 
E46F 
E470 

E472 

E475 
E476 
E477 

E47A 
E47B 

E47E 
E47F 

E480 
E481 
£482 
E483 

E484 

E487 
E488 
E489 

E48A 
E48B 
E4BE 
E491 

E494 

E495 
E498 
E499 

E49A 

E49D 
E4%E 
E49F 
E4A0 

E4AZ 
E4R4 

E4AS 
E4As 

E4AB 

E4A9 
E4AA 

E4AB 
E4AC 

E4AD 
E4RO 

E4EB1 

DAI FIRMWARE OE4Q01-0E&O1 

EB 

C3B2E4 

ES 
CD19EB 

7C 

05 

MoV 
INX 
Moy 
MoV 
XTHL 
PUSH 
CALL 
MoV 
CPI 

Jz 
MoV 
XCHG 
CALL 
PUSH 

cALL 

FPOF 
RLT20 XCHG 

FOF 
Mov 
INX 
MoV 

¥ Entry from 

RLT25 LHLD 
XCHG 
FOF 
MOV 

ORA 
CNZ 

cc 
JMP 

¥ If FPT/INT 

RLT30O FPUSH 
CALL 

MoV 
ORA 

JNZ 
FOF 

RST 
DATA 
JIMF 

scratch: 

1 029F 

H 

Ay H 
ik 

:DE14 

:D1B7 

tE4ARBZ2 

type: 

H 
1EB19 
AH 

V1.0 Rev.1 

) 

) 

) Addr string in HL 

) Save stringaddr 

) and varptr 
Get value being assigned 
Get status 

Jump if temp on heap 
Get string length 

Get place in heap for string 

Transfer string into heap 

Pntr to string in DE 
Pntr to variable in HL 
) Stringpntr in variable 
) 
) 

Get startaddr. textbuf 
in DE 
Get pntr old value 

If <>0: Test if on heap 

Then clear string in heap 

Ready 

Eval numeric arguments 

Copy num expr if not in MACC 

Copy MACC to variable 

Ready 

* If just constant or variable: 

RLTSO  FOP 
PUSH 
FUSH 
MV I 

RLT&O MOV 
STAX 
INX 
INX 
DCR 
INZ 
FOP 
POP 

X Ready: 

D 

D 
B 
B, 204 

AM 

D 
H 

D 
B 

1E4AB 
B 
H 

Get pntr to variable 

Nr of bytes 

Get byte 
Store it in variable 

Decr byte count 

Next byte if not ready



FAGE 04 

188 
189 
190 
191 
192 
193 

194 

195 
196 

197 

198 

199 
200 

201 

202 
203 
204 

205 
206 
207 

208 
209 
210 

211 
212 

213 
214 

215 

216 
217 
218 
219 
220 
221 
222 

223 

224 
225 
226 

227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 

238 
239 
230 

241 

E4BZ 
E4BZ 

E4E4 

E4ES 

E4B8 
E4B9 

E4EC 
E4BD 
E4EF 
EACZ 
E4C4 
EACT 
E4CA 
EA4CD 
EACE 
EA4CF 
£4D2 
E4D3 
E4D& 
E4D7 
E4DA 
E4DD 
E4DF 
E4EZ 
E4EZ 
E4ES 
E4EL 
E4E7 
E4E8 
E4E? 
E4EA 
E4EC 
E4ED 
E4EE 
E4EF 
EAFO 
E4F1 
E4F2 
E4F3 
E4F4 
E4F7 
E4FE 
E4F9 
E4FA 
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i RLTR0 FOF FSW 
ce RET 

*x Entry from READ/INFUT for FPT/INT: 

FS RLT70 PUSH FSW 

C3I94E4 JMP 1E494 Value to variable 

% Entry from READ/INFUT for STR: 

FS RLT8BO PUSH FSW 

CI6SE4 JMF 1E465 Stringvalue to variable 

¥ 
AR KKK KKK KOK K KK KKK KOk kKX 

¥ RUN basiccmd SOUND X 
FOKOKKOK KK KK KK KKK KKK KKK X 

X 
¥ Formats: SOUND <CHANZ><ENV><VOL ><{TG><FREG>. 

X SOUND <CHAN> OFF. 

* SOUND OFF. 

* 
* Entry: BC: Foints to program line. 

% Exit: BRC updated, AFDEHML corrupted. 

¥ 

(2} RSOUND LDAX B Get 1st expr. 

FEFF CP1 :FF Is it sound OFF? 

CAROIES Jz 1ESOL Then turn all sound off 

JEOZ MVI A, 02 

CD43ZE7 CALL :E743 Get channelnr (0,1,2) 

21C201 LXI H,:01C2 Startaddr SCRO 

110E00 LXI D, : 000E Length SCE 

FS FUSH FSW Save channelnr 

3D SND10O DCR A 

FADGLES JM 1E4D6 If chan.O or ready 

19 DAD D Absolute addr SCEB in HL 

C3CEE4 JMF 1 E4CE If chan.2 

D1 SND2O POF D Channelnr in D 

CDIFES CALL :ESI1F Set up SCB <ENV><VOL > 

DAFCE4 Jc 1 E4FC If channel to be OFF 

IEQ3 MVI 4203 

CD4ZE7 CALL :E743 Get <TG> 

FS FPUSH FSW 

E&6O01 ANI 101 Tremoloflag only 

I7 MoV M.A Into SCEB 

23 INX H 

00 NOF 

00 NOF 
F1 FOFP PSW Restore <TG> 

E602 ANI 102 Glissandoflag only 

1F RAR 
3C INR A 

23 INX H 1 free byte 

77 MOV M.A Glissandoflag in SCH 

23 INX H ) 

23 INX H ) Ignore current period 

= INX H ) 

ES FUSH H Save pntr to reqd period 

CDFBE& CALL :E&FB Get <period> 

EE XCHG in DE 

Ed POF H 

73 MOV M.E ) Reqd period in SCB 

23 INX H )
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250 

251 
252 
253 

254 
255 

256 
257 
258 
259 

260 
261 

262 
263 

264 

265 
266 

267 
268 

269 

270 

271 
272 

273 

274 

275 
276 

277 
278 

279 

280 

281 
282 

283 

284 
285 

286 

287 

288 

289 
290 

291 
292 
293 

294 
295 

296 
297 

298 

299 

300 
301 

302 
303 
304 
305 
306 
307 

308 
309 

310 

E4FB 
E4FC 
E4FF 
ES00 

ES01 

ES02 
ES0S 
ES06 
ES09 
ESOA 
ESOB 

ESOC 
ESOF 

ES11 
£514 
ES17 
ES19 

ES1A 
ESI1C 

ES1F 

ES22 
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72 
CD?6D9 
B7 
ce 

o3 
CDBFD9 

03] 
CDA&DB 

21ECO1 
1603 
CDIFES 
DAFCE4 
3600 

23 
3600 
C3FCE4 

CD8FD9 

3600 

311 ES24 OA 

MOV M,D ) 
SND70 CALL :D99é Enable sound interrupts 

ORA A No special action 

RET 

¥ If SOUND OFF: 

SNDBO INX B 
CALL :D98BF Disable sound interrupts 

PUSH B 

CALL :1DBAS& Stop oscillators 

POP B 
ORA A No special action 

RET 
X 

EROKKKOKR KKK KRR KRR KKK 

X RUN basiccmd NOISE ¥ 
EREKKKRRIORRRKKKKRRRRKKK 

- 

Sets up a noise control block. 

Formats: NOISE <ENV><VOL>. 

NOISE OFF. 

* 

X 

* 
X 

% Entry:s BC: Points to expression. 
¥ Exit: Noise off: BC updated, DE preserved, 

X AFHL corrupted. 

* Noise on: BC updated, AFDEHL corrupted. 

x 

R NDISE LXI H,:01EC Startaddr NCB 
MVI D,: 03 Channelnr.3 

CALL :ESIF Set up NCR 
Jc :E4FC If channel to be off 
MVI M, : 00 No tremolo 

INX H 
MVI M, : 00 Current volume = 0O 

JMF sE4FC Enable sound interrupts 

* 

KKK KKK KKK KKK KKKk 
¥ SET ENVELOFE X 
FOK KKK K K KKK KOk K KKK 

* 
% Sets up a sound or noise control block for 

¥ a channel. 
x 
% Entry: D: Channelnumber (0,1,2 or 3). 
X BC: Points to programline. 

3 HL: Points to startaddr SCE/NCB. 

X Exit: If sound/noise off (CY=1): 

X FF in 1st byte of SCB/NCE. 

X HL: points to 1st byte SCB/NCE. 
X BC: points to 2nd byte SCB/NCE. 

3 DE preserved, AF corrupted. 

X If sound/noise on (CY=0): 
* 00 in 1st byte SCB/NCB. 

x HL: Points after free byte. 

X DE: Envelopeaddr +1. 

X BC: Points beyond volume. 

X AF: corrupted. 

X 

Sl NGEV CALL :D98F Disable sound interrupts 

MVI My 2 00 00 in ist byte SCEB/NCR 
LDAX B Get 1st byte from progr.line
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312 ES25 FEFF CFI sFF 

313 ES27 CAS2ES Jz 1ESS2 Jump if channel to be off 

314 

315 * If channel on: 

316 

317 ES2A 23 INX H Fntr to next byte of block 

318 ES2B ES PUSH H Save pntr 

319 ES2C 3EO01 MVI A, 201 

320 ES2E CD43E7 CALL :E743 Get envelopenr in A (0,1) 

321 ES31 21FS01 LXI H, s 01FS Addr envelope area 

322 ES34 OF RRC 

323 ES35 OF RRC 

324 ES36 SF MoV E.A DE=64%A 

325 ES37 1600 MVI D,:00 

326 ES39 19 DAD D Add offset for env area 

327 ES3A EB XCHG Pntr to envelope in DE 

328 ES3B E1 FOF H Get input pntr SCE/NCEB 

329 ES3IC 73 MOV M,E ) Envelope addr in block 

330 ES3D 23 INX H ) 

331 ESIE 72 MOV M,D ) 

332 ES3F 23 INX H 

333 ES40 13 INX D 

334 ES41 73 mMov M,E ) Env addr +1 in block 

335 ES42 23 INX H ) 

336 ES43 72 MoV M,D ) 

237 ES44 23 INX H 

338 ES45 JEOF MVI A1 0F 

339 ES47 CDA3ZE7 CALL :E743 Get volume multiplier in 

340 A (0-15) 

341 ES4A 07 RLC ) 

342 ES4E 07 RLC ) ¥8 

343 ES4AC 07 RLC ) 

344 ES4D 77 MOV M. A Vol.*B in block 

345 ES4E 23 INX H Pntr to basic volume 

346 ES4F 23 INX H Pntr to tremoloflag 

347 ESS50 B7 ORA A Return *channel on” 

348 ESS1 C9 RET 

349 

350 ¥ If channel to be off: 

351 
352 ESSZ2 03 SNG10O INX B 

353 ESS3 38 DCR M FF in 1st byte SCE/NCE 

354 ES54 7R MoV AD Get channelnr 

355 ESSS FEO3 CPI 3103 : 

356 ESS7 CALIES Jz $ES6T Jump if noisechannel 

357 ESSA OF RRC ) Find disable data for 

358 ESSEB OF RRC ) chan. 0-2 

359 ESSC F&636 ORI 136 ) 

360 ESSE 3I206FC STA :FCO6 Load sound cmd word 

I61 ES61 37 8Tc Return ’channel off” 

62 ESLZ C9 RET 

363 
364 X If noise to be off: 

I65 

366 EGLI TA9S0Z BNG20 LDA 10295 Get volume osc.2 + noise 

367 ES&SL E6OF ANI 1 OF Vol. noise = @ 

368 ES6B 329502 STA 10295 Update FOR1IM 

369 ES6B 3I205FD STA :1FDOS and FOR1 

370 ES&E 37 sTC Return “channel off” 

371 ES6F C9 RET 

372 * 
373 X
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374 
375 

376 
377 
378 
379 

380 
381 
382 

383 

384 
385 
386 
387 
388 

389 
390 

391 
392 
393 
394 

395 
396 

397 
398 
399 
400 

401 
402 
403 
404 

405 
406 

407 

408 
409 
410 

411 
412 

413 
414 

415 
416 
417 
418 

419 

420 
421 

422 

423 
424 
425 

426 

427 
428 
429 

430 

431 
432 

433 
434 
435 

ES70 

ES72 

€575 
ES76 
ES77 

ES78 
ES7A 

ES7D 
ES7E 

ESB0 
ES81 
ES82 

ES83 
ES84 

ES85 

ES86 
ES89 

ES8E 
ESSE 
ES8F 
ES90 

ES93 
ES9S 

ES98 
ES99 
ES9A 

ES9D 
ES9F 

ESAO0 

ESA1 
ESAT 
ESAL 
E5A7 
ESAT? 

ESAC 
ESAD 

ESAE 
ESBO 

ESE1 

ESB2 
ESBS 
ESEB& 

ESR7 

ESEB 
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15 
CAFDES 
JE10 
CD43E7 
77 

23 
CD1DE7 
D601 
DA1SDA 

C3C9ES 

KXRRKKKRKKRRKKKKKKKRKRRKXK 
¥ RUN basiccmd ENVELOPE X% 
(22332333333 233333338338334 

X 
X Load envelope table O or 1 with data. 

X Formats: ENVELOPE <ENV> (<V>,<{T>3) <V>,<T> FF. 
L 3 ENVELOFE <ENV> (<V3>,<T>;) <V>. 
x 
RENV MVI A01 

CALL :E743 Get envelope number (0,1) 

RRC 

RRC 
MOV E.A ) Offset for env addr 

MVI D, 00 ) 
LXI H,:101FS Addr env storage area 

DAD D Startaddr table in HL 
MVI M, : 00 00 in 1st field 

INX H 
LDAX B BGet length of expr 

INX B 
INR A 

MOV D,A Nr of complete entries in D 

REN1Q DCR D 
Jz :ES9D If all entries done 
MVI A,:10 

CALL :E743 Get volume (0-16) 

MoV M.A Into env table 

INX H 

CALL :E71D Get time 
sSuUI :01 Min. value is 1 
Jc :DALS Run error “NUMBER OUT OF 

RANGE” if time=0 
MOV M. A Time into env table 

INX H 
JMP tESBS Next <V>,<T> 

REN1S MVI M, sFF FF as last in env table 

LDAX B Get last expr 

INX B 
CPI 3FF End marker? 

Jz :E4RO Then quit 

DCX B 

MVI  A,:10 
CALL :E743 Get final volume <V> 
MoV M. A <V> into env table 

INX H 

MVI M, :FF Time = forever 

REN20O ORA A No special action 

RET - 
X 

AKOK KK KK KK ¥OKOK KK KKK KK X0k K X 
¥ RUN basiccmd CURSOR * 
KKK ORKOKORKORR KK XK KKK KX 

X 
RCURS CALL :ESF3 Evaluate coordinate 

MoV H,A Y-coord in H 
RST S Set cursor position 

DATA :09 
JMP $ESC? Evt run screen error 

* 
AR KKK KK XK KKK KKK KKK 

¥ RUN basiccmd MODE % 
30K KK KK KKK K KKK KKk KK KK
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436 
437 

438 

439 

440 

441 
442 
443 
444 
445 

446 
347 
448 
449 

450 
451 
452 
453 

454 
455 
456 
457 

458 

459 

460 

461 

462 

463 
464 

465 
466 

467 
468 

469 
470 

471 

472 
473 
474 
475 
476 
477 

478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 

491 

492 

493 
494 
495 
496 

/497 

ESC1 

ESC4 

ESCS 

ESC6 
ESC7 

ESC8 

ESCY? 

ESCC 

ESCD 

ESD7 

ESDA 

ESDE 
ESDC 

ESDD 

ESEQ 
ESE3 
EGES 

ESES 

ESE& 

ESE? 

ESEA 

ESED 

ESEE 

ESEF 
ESFO 

ESF1 

ESF2 

DAI FIRMWARE OE401-0E&601 

oA 

a3 
CIRSCE 

Cc? 

CDFYES 

(o) 
4B 

ER: 

1E 

Cc1 
DAOZESL 

B7 
ce 

CDEOES 

E3 
EF 

21 
C3CBES 

CDEOES 

E3 
EF 
24 

C3CBES 

CDF3ES 
EZ 

ES 

SF 

CDFZES 

S7 
CDFDES 

Vi.0 Rev.1 

BC: Points to program line. 
X 
X Entrys 

X 
RMODE LDAX B 

INX B 
JIMP 1 CERS 

L3 

LOES? RET 

* 
KKK ROK KO R KKK KoKk Rk ok 

¥ RUN basiccmd DOT ¥ 
FOK KKK KKK K KK K KK XK KKKk 

X 

RDOT CALL +ESF9 

FUSH B 

MOV C,E 
RST S 
DATA :1E 

RDT10 FOP B 
RDTZ0O Jc sE60Z2 

ORA A 

RET 

* 
A KK KKK KOKOKOKOK KKK XORK K 

* RUN basiccmd DRAW X 
FOKOKOKKOK KKK KOK KK KK XK KK KX 

X 
RDRAW 

X 

CALL :ESEO 

XTHL 

RST S 
DATA 21 

JMP :ESC8 

KKK K KKK 30K K KOk KKK K ¥k 

¥ RUN basicemd FILL % 
AR KK KK KK KKK K KKK K % K X 
* 
RFILL 

* 

CALL :ESEOQ 

XTHL 
RST g 
DATA :24 

JMF tESC8 

Get reqd mode in A 

Change screen mode 

Eval dot addr + colour 

Ceolouwr in C 
Draw dot on screen 

Jump if screen error 

No special action 

Eval begin/end addr + 

colour 

Draw a line on screen 

Evt. run screen error 

Eval coordinates, colour 

Fill a rectangular area 

Evt run screen error 

KKK AOK K KK KK KK KKK KK K KK KKK KKK K K KKKk Kk 

* EVALUATE 2 COORDINATES + COLOUR X 
KKK KKK KKK KK R KOKIOK KK OKK KRR KK KKK KKK X 

X 
R2COC CALL 

XTHL 
PUSH H 

MoV E 

CALL = 

ESF3 

MoV D 
CALL @ 

PUSH B 

FUSH D 

XCHG 
FOF B 

FOF H 

RET 

Get 1st coordinate 
X-coord on stack 

Y-coord in E 

Get 2nd coordinate, 

»-coord in HL 
Y-coord in D 
Get colour in A
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498 X 
499 KXRKRKKRRRRKKRRKKEXRRRERX 
500 % EVALUATE COORDINATE X 
501 (222333332223 22 33883288 
502 X 
503 ESF3 CDFBE6 RCOOR CALL :E&F8 Get x-coord in HL 

504 ESF6 C31DE7 JMP :E71D Bet y-coord in A 

505 X 
506 E33333 3SR 2323233382222 28 3 

507 ¥ EVALUATE COORDINATE + COLOUR x 

508 3K KKK KKK K KK K0KK KK KKK KK KK KORR KKKk X 

S09 X 

$10 ESF? CDF3ES RCOCO CALL ESF3 Get x-coord in HL 

S11 ESFC SF MOV E A Y-coord in E 

S12 ESFD 3JE17 RCOL MVI A,217 

513 ESFF C343E7 JMP 1E743 Bet colour (0-23) in A 

514 * 
515 * 
S16 x 
517 E&02 END 

RAOKKFOCKOKK KO OROR KX KKK KK KX 

¥ 8 YMEBOL TAEBLE KX 

FOKKOKKOK KKK KK XK X KKK KXOKOOOKK KX K 

LOE®9 ESCO MFT32 E452 MFT36 E436 MPTSA E447 

R2COC ESEC RCOCO ESF9 RCOL ESFD RCOOR ESF3 

RCURS ESB2 RDOT ESC1 RDRAW ESCE RDT10 ESC8 
RDT20 ESC? REN10O ESBS REN1S ES9D REN2O ESBO 

RENV ES70 RFILL ESD7 RLETI E45A RLETX EA45A 

RLT10 E465 RLT20 EA47F RLT25 E484 RLT30 EA494 

RLTSO E4A3 RLT6C E4AB RLT70 EA4B4 RLTBO EA4BR8 

RLT9C EA4E2 RMILO E415 RM120 E41D RMODE ESBB 

RNOISE ESOC RRAND E40C RREST E401 RSOUND E4EC 

SND1CO  E4CE SND20 E4Dé SND70  E4FC SNDBO  ESO01 

SNG10  ESS2 SNG20 ES63 SNGEY ESIF



FPAGE 01 

002 

003 

004 

005 

006 
007 

o8 

009 

010 
011 

012 
013 
014 
015 

016 
17 
018 

019 
020 

021 
022 
023 
024 

025 
026 

027 

oz8 
029 

030 
031 

032 
033 
034 

035 

036 
037 
038 

039 
040 

041 

042 

043 

044 

045 
046 

047 
048 
049 

QS0 

051 

52 

Q083 

054 
0SS 
056 
0s57 

058 
059 

Q60 
061 

E602 
E604 
E&O06 
E609 

E&OB 

E&0E 

Eb611 
E&12 
E613 

E&614 

E615 

E61B 
E619 

E&1A 

E61E 

E&1IC 
E6IF 

E620 3 
E622 

E&25 

E&26 
E&627 

E&628 
E62A 
E&62D 
E&62E 
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FEO1 
JE11 
CAFSD? 

3E10 
C3FSD? 

CDICE6 

CDICEé& 
EF 

iR 
B7 

ce 

211901 

ORG 1E602 
X 
X 

X 
KRR KERRRRK K KRR KKOKKK 

* RUN SCREEN ERROR X 
KRR KORORRRROR KRR RKK 
X 

X Entry: A: Error code: 01: Dff screen. 

* 02: Colour not available. 
SCRER CPI 101 Code is 17 

MVI A, :11 
Jz :D9FS Then run error °“OFF SCREEN® 
MVI Ae210 Else: run error 

JIMP :D9FS *COLOUR NOT AVAILAELE” 

x 
FAOKKK R KRR KKK K KKK X 
¥ RUN basiccmd COLORT X 
HORKOKKK KK EKORR KKK KK KKK K 
X 

RCOLT CALL :E61C Get colours in scratch area 

RST S Set text colours 

DATA :06 

ORA A No special action 

RET 

* 

AR OK K OKOK KKK K KKK K KX K KKK K ¥ 

* RUN basiccmd COLORG * 
30K KKK K KKK KKK K KR KK X K KKK 

s 
RCOLG CALL :E61C Get colours in scratch area 

RST S Set graphic colours 

DATA :1iE 
ORA A No special action 

RET 

x 

KKK KK KKK KK KK KK KKK K K KK 30K K 0K KOROKOK KKK ¥ 

¥ GET 4 COLOURS INTO SCRATCH AREA X 
330K K oK 30K A0KOK KK KKK HOK KK KKK K KK XK K KRk X K X 

X 

X Colour data from a program line are stored in 
X scratch area SCOLT/SCOLG (#0119-011C). 
X 
X Exit: HL: Foints to start scratch area. 

* 
R4COL LXI H,e:0119 Startaddr SCOLT/SCOLG area 

PUSH H 

R4C10 MVI A, 0F 
CALL :E743 Get one colour (0-15) 

MoV M,A Store it in scratch area 

INX H 
MOV AL 
CFI :1D 4 colours done? 
JINZ 1E620 Next if not 
POF H 

RET 

X 

HOKOKXOK KKK K KK K KKK KKK KK 
¥ RUN basiccmd DIM X 
FORK R RHORROR KKK RKKIOK R K 

Entry: EBC: points to program line.
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064 

065 

(=1-) 
067 
a68 
069 

070 
071 

072 

a73 
074 
075 
076 
a77 

o78 

a79 
080 
081 

082 

083 
084 

08S 

[¢=1) 
o87 

088 
o089 
090 
091 

092 
093 
094 
095 

096 
097 

098 
099 
100 
101 

102 

103 
104 
105 

106 
107 

108 

109 

i10 
111 

112 
113 
114 

115 
116 

117 

118 
119 

120 

121 

122 
123 
124 
125 

E&2F 

E&630 

E&631 
E&632 
E&33 
E&634 

E&35 

E&38 

E&39 
E&3C 
E&63E 

E641 

E643 
Eb646 
E&648 

E649 
E&4A 
E64R 
E&4C 

E&4D 
E&S0 

E&651 

E&652 
E6S5S 

E&658 
E&S9 

E6SC 
E&SD 

E&SE 

Ebb1 
E662 

Eb663 
EbbS 

E&65 
E&66B 
E669 

E&66A 

E&6E 
E&6C 

E&6D 

E&66E 

E&66F 

E&72 
E673 
E&74 
E67S 
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CDSAE? 

ES 
CDSCCE 
E630 
110400 

FE20 
C24BE6 

CDAFE7 
FS 
3C 

CDFOED 
DA1SDA 

15 
C24DES6 

25 

24 
FA1SDA 

19 

23 

DS 

EB 
CDBBE6 

D1 
73 
19 

iD 

C26BES 

ER 
E1l 
73 
23 

L 3 

RDIM 

RDMOS 

RDM10O 

Rev.1 

Get nr of items 

Abort if no items or ready 

Item count 
Preserve count 

Get pnr to array in HLj; 
type in A 

Preserve pntr 

Erase array if existing 
Get type only 

Length array element if 

FPT/INT 
String type? 
Jump if not 

Length STR array element 
Get number of elements 

) In H and in L 

) 

¥ Calculate total required length: 

RDMZ0O CALL 

FUSH 
INR 

CALL 
Jc 

DCR 
JINZ 

¥ Find space 

DCR 

INR 
IM 

DAD 
INX 

FUSH 

XCHG 
CALL 

POP 

sE74F 

PSW 
A 

:EDFO 
:DALS 

D 
:E64D 

in heap: 

:E6BH 

X Elements into heap: 

RDMIO POP 
MOV 
DeX 
DCR 
INZ 

XCHB 
POF 
MoV 

PSW 
M, A 
H 

E 
:E66B 

H 
M,E 
H 

Get length next dimension 

Remember it 

Length +1 

Calc reqd space 
Run error *NUMBER OUT 

OF RANBE” if total space 
> 64K 

nr of elements -1 
Next element if not ready 

Run error “NUMBER OUT OF 
RANGE’ if > 32K reserved 

Size of space reqd in HL 

Get space of size needed 

Store nr of elements 

Last element 

Get length 1 element 
Store it in memory 

Next element to memory 

Get pntr to array 

) 
) Set pointer
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126 
127 

128 

129 

130 
131 
132 
133 

134 
135 

136 

137 

138 
139 

140 

141 
142 

143 
144 
145 
146 

147 

148 
149 
150 
151 
152 
153 
154 
155 

156 
157 
158 
159 
160 
161 
162 
163 
164 

165 

166 
167 
168 

169 
170 
171 
172 
173 

174 
175 
176 
177 

178 
179 

180 
181 
182 
18Z 
184 

185 
186 

187 

E&76 
E&T7 
E&78 

E&L7E 
E67C 
E&7F 
E&681 

E&B2 

E&83 
E&84 
E&685 

E&BE 

E687 
E688 

E&8E 

E&8C 
E&68D 

E&0 

E&93 

E&694 

EL9S 
E696 
E&F7 

E&98 
E&99 

E&SC 

E&69D 

E69E 
E69F 
E6AZ 
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72 
F1 
C331ES 

29 
119402 
E601 
83 
SF 

7C 
2F 
EB 

Ab 

B3 
C340EA 

15 
14 
FA15SDA 

CDCSD1 

23 
23 

ES 
EB 
19 
AF 
CD7CDE 

E1l 
c? 

AF 
32B902 

CF 

MOV mM,D ) 

FOF FSW Get item count in A 

JMFP 1E6T1 Next item 

X 

FOXK K KKK K KAORKKORKORK KRR KKK Xk K XK 

¥ part of RUN TALK (OEE94) ¥ 

FO0K K KKK KKK KO KKK KKK KKK KK 

* 
¥ Entry: A: Code for osc.channel SHR 1. 

* 

MFPTA7 DAD H 
RTKSO LXI D, : 0294 Addr volumes osc. 0,1 

ANI :01 Code SHR 1 only 

ADD E 

Moy E.A DE=#0294 for osc.0,1j 

DE=#0295 for osc.2.N 

MoV AsH Get mask 

CMA Complement it 

XCHG Mask + vol in DE, addr 

POROM/PORIM in HL 

ANA M Part to be preserved from 

old FOROM/FOR1M 

ORA E Add new volume 

JMF :EA40 Continu 

* 
KKK KKK KK KKK KKK KKK KK ¥ 
¥ REQUEST HEAF SFACE X 
FOKORKAOK K K KK KKK K KOK KR KKk X 

Fart of Run “DIM’ (OE&6D) . 

Requests space from Heap and fills it with 

zeroes. 

X 
* 
X 

* 

% Entry: DE: Size needed. 

% Exit: HL: Points to data area (after length 

X 

X 

* 

74 

bytes) . 

AFDE corrupted. 

HREQ DCR D 
INR D 

amM :DALS Run error “NUMBER OUT OF 

RANGE® if »>32K reqd 

CALL :DICS Run Heap reguest 

INX H 

INX H HL pnts after length byte 

PUSH H 

XCHG Start data area in DE 
DAD D End area in HL 

XRA A 

CALL :DE7C Load bank with 07 

FOF H 

RET 

X 
FOK KK KOKOKK K IOKK KKK KK X 

¥ RUN basiccmd UT % 
KK KK K KOKOKOK KKK K KK K K X 

X 
¥ Valid as direct command only. 

X 

RUT XRA A 
STA : 02B9 Enable complete keyb scan 

RST 1 Go to utility
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188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 

E&6AT 

E6AS 
E6A7 
E&AB 
E6AB 
E&6AC 
E&6AD 
E&AF 

E&6B2 

E&B3 

E&6R4 

E6BS 

EGLEB 

E6ER 
E&BC 

E6BF 
E6C2 

E&6C3 
E&6CE 
E6C7 
E&CA 

E6CE 

E&LCE 

E&6DO 
E&D3 

E&D4 

E6DS 

E&6D6 
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09 

21B3E6 

C263E9 

o3 

B7 

ce 

CD7FDB 

CDBBCE 

EB 
229D02 

2A9F02 
ES 

CD23CE 
DS 
CD?5D1 
E1l 

C314D2 

AF 

C3DOE6 

DATA 
X 

109 

KHKKERKKKKRK KKK KKKKK KKK 
¥ RUN basiccmd CALLM % 
KHOERKKRRKERRKRKRKR KKK 
3 

RCALM LXI 

PUSH 

CALL 
PUSH 

LDAX 
CPI 
JINZ 

INX 
RCM10 ORA 

RET 

X 

H, :E6B3 
H 

1E&FB 
H 

B 
1FF 
1E963 

B 

A 

KRKRKKRKKRKKKKK KRR K K 

X RUN basiccmd CLEAR X 
ERRRKERKKKKKRKKKRK KKK 

L3 

RCLEAR CALL 

CALL 

XCHB 
SHLD 
LHLD 
PUSH 
CALL 
PUSH 
CALL 
FOP 
IMP 

X 

1 DB7F 

:CEBB 

1 029D 

1 O29F 
H 

1CB23 

D 
:D19S 
H 
: D214 

Rev.1 

Returnaddr from Utility 

on stack 

Get UT addr in HL 
UT addr on stack 

Get next expr 
End marker? 
If not: Get varptr of given 

variable in HL, T/L in A 

No special action 

On entry: Goto UT addr 

On exit: Back to Rasic 

monitor 

Get space reqd in HL 
(Cy=1 if > 32K) 

Must be >=4 bytes, else run 
error "NUMBER OUT OF RANGE® 

Set Heap size 

Get startaddr. textbuf 

Empty Heap + symtab 

Set Heap to all available 

Continu 

AR ROKK KKK KK KKK IOK KO0KK K KKK HOK KRR KX X 
* Run basiccmds TRON — TROFF % 
P2 2223222232223 23383 333333 

W 
W 

W 
M 

K 
M 

W 
K 

RTRON MVI 
RTR10 STA 

ORA 
RET 

X 

RTROF XRA 
JMP 

* 

Entry: none. 

Exit: Z=1: 
=03 

RTRON: Set trace flag. 

RTROF: Reset trace flag. 

Sets or resets the trace flag. 

Flag reset. 

Flag set. 

Ay s FF 
10115 
A 

A 

1E&DO 

KEERRKKKKERKKKKKKKKX 

* READ LINENUMBER X 

KRKKKKKKKRKKRKKKRKKK 

Bet trace flag 

No special action 

Reset trace flag
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250 
251 

252 
253 
254 
255 
256 
257 
258 
259 
260 
261 

262 
263 
264 
265 
266 
267 
268 
269 
270 

271 
272 
273 

274 
275 
276 
277 
278 

279 
280 

281 
282 
283 
284 
285 
286 
287 
288 

289 
290 
291 
292 
293 

294 
295 
296 
297 

298 
299 

300 
301 
302 
303 
304 
309 
306 

307 

308 

309 
310 

E&D? 
E&DA 

E&DE 
E&DC 

E&DD 
E&DE 
E&DF 

E&6EO 

E6E1 
E&E4 
E&6ES 
E&E6 

E&E7 
E6EA 

E&6ED 
E&EE 

E&6F1 
E&6F3 

E&6F&6 
E&F7 

E&6F8 
E&FF 

E&FA 

E&FD 
E&FE 
E&FF 
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CAESES 

E3 
E1l 
ce 

CDD?ES 
C3F&CA 

FS 
CDE7Eé6 

JEO04 
D2F5D9 

F1 
ce 

FS 
DS 
CD19E8 

7C 

BS 
CA10E7 

X 

X Entry: BC: Points to linenumber. 

x Exit: Z=0: Linenumber in HL. 
X Z=1: HL preserved. 
3 BC updated, DE preserved, AF corrupted. 

X 
RLN PUSH H 

LDAX B 

INX B 
MoV H.A ) 
LDAX B ) Get linenr in HL 
INX B ) 

MOV LyA ) 
ORA H 
Jz 1E6ES Abort if linenr is © 
XTHL Linenr on stack 

RLN1O POF 0ld HL or linenr in HL I 

* 
KK KOKK K KOIOKK K K KKK KKK KOKOKKOK KR KX KRR KKK R RKKRR KKK KK 

* READ LINENUMBER AND FIND IT IN TEXTBUFFER X 

KKK KK KK KR KKK KK KKK KK XK K K K KKK K KKK KKK KKK K K 

X 
X Entry: BC: Points to linenumber. 

% Exit: BC updated, DE preserved, AF corrupted 

X (RLNF) or preserved (RLNFI). 

* HL: Foints to 1st linenr >= reqgd. number. 

X Cy=1: Linenumber found. 

* CY=0: Not found. 
X 

Ri LNF CALL :E6D9 Bet lipenr in HL 
JMP 1CAFé Find it in textbuffer 

¥ Idem as RLNF, but with error reporting: 

RLNFI FUSH PSW 
CALL :E6E7 Read linenr and find it 

MVI A, 204 
JNC 1DIFS Run error “UNDEFINED NUMBER® 

if not found 

POP PSW 
RET 

X 
FOKOKKRKOKKKOK KKK KK K K ¥0KOK K XK K0k K KK KKK R K KKKk X KKK K 

¥ RUN A INT EXPRESSION WITH 2-RYTE RESULT X 
KK KKK KKK K KKK 0K KK KKK K 50K KKK KK KK K K KK KK KK KK X 

* 
% Evaluates a 16-bit INT expression (in range 0- 

X FFFF). The result is in HL. 
* 

X Entry: BC: Foints to expression. 

¥ Exit: HL: Result. 
X BC updated, AFDE corrupted. 
X 

REX12 PUSH FPSW 

FUSH D 
CALL :EB19 Eval arguments in num expr 

Result in MACC or in WORKE 
MoV AyH 
ORA L 
Jz 1E710 Jump if result in MACC
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312 
313 
314 
315 

316 

E702 
E703 
E704 
E705 

E708 
E709 
E70A 
E7OR 
E70C 
E70D 

E70E 
E70F 

E710 
E711 
E712 
E713 
E714 

E717 
E718 
E719 
E71A 

E71R 
E71C 

E71D 
E71E 
E71F 

E722 
E723 
E724 

E727 
E728 
E729 

E72A 
E72B 
E72C 

E72F 
E730 
E731 
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CS 
E7 

15 
BO 

C215DA 

DS 
ES 
CD19EB 

B&6 
C215DA 

23 
7E 
E1l 

% If result in WORKE: 

POP 
RET 

¥ If result in MACC: 

RX210 PUSH 
RST 
DATA 
ORA 

JINZ 

MOV 
MOV 
FOP 
POP 
FOF 
RET 

x 

B 
4 

315 

PSW 

Rev.1 

) 

) Check if > 2 bytes 
) 

Then run error “NUMBER OUT 
OF RANGE” 

Get result in HL 

—-
—v

 
o
~
 

Copy MACC to reg A,B,C,D 

Check if > 2 bytes 

Then run error “NUMBER OUT 
OF RANGE~™ 

) Result in HL 

) 

KRR KOK KKK KKK IOR KRR KRR R KRR R KKK 
¥ RUN A 1-BYTE INT EXFRESSION ¥ 
KKK KK KK KK 50K K JOK JOK HOKKOK X K K OK0K 0K X K KK 

¥ Evaluates a B-bit INT expression (range 0O- 

¥ FF). Result in A. 

X Entry: BC: Points to expression. 
¥ Exit: A: Result. 
X BC updated, DEHL preserved. 

X 
REXI1 FPUSH D 

PUSH H 
CALL 3:EB19 Eval arguments in num expr 

Result in MACC or WORKE 

MOV  A,H 
ORA [ 
Jz tE736 If HL=0: Get result frm MACC 

¥ Result in WORKE: 

Mov 
INX 
ORA 
INX 
ORA 
JINZ 

INX 
MOV 
POF 

AM 

Check if > 1 byte 

) 
Then run error “NUMBER DUT 
OF RANGE” 

Get result in A
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374 E732 
375 E733 
376 
377 
378 
379 E734 
380 E73S 

E743 
E744 
E745 
E748B 

E749 
E74A 
E74D 

E74E 

E74F 
E7S0 

E751 
E753 

E756 

E758 

E75B 

E7SE 
E7SF 
E760 
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D1 

DS 
ES 

El 
cs 
E7 
15 
RO 

B1 
> CZ215DA 

7A 
c1 
D1 
ce 

DS 
57 
CD1DE7 

14 
BA 
D215DA 
D1 

ce 

0A 
03 
FE20 
CA1ADA 

FE10 
CA1DE7 

CDOBES 

E7 
48 

C334E7 

POF D 
RET 

X If result in MACC (also entry from REXF1): 

RX110 FUSH 

PUSH 
RX120 POF 

FUSH 

RST 
DATA 
ORA 

ORA 
JINZ 

Copy MACC to reg A,E,C,D 

) Check if > 1 byte 

) 

DA1S Then run error “NUMEBER OUT 

OF RANGE~ 

«D Get result in A 

“
O
@
W
e
 

3O
 

I 
I
O
 

MOV A 
POF B 

FOF D 
RET 

* 

*##*#*#**#i#*lti**‘tlt‘it*l#*ltit*llt**t!#tllt## 

¥ RUN 1-BRYTE INT EXFRESSION WITH LIMITED RANGE X 

FOK K KKK 3 3K KK K K K AOKOK KKK KOK KKK K KKK KKK KK KKK KK KKK X K 

x 

X Entry: BC: Foints to expression. 

* A: Range of arguments (<{=FE). 

% Exit: BC updated, DEHL preserved, F corrupted. 

¥ A: Result. 

* 
REXIL FUSH D 

MoV D,A Argument range in D 

CALL :E71D Get value of argument in A 

INR D 
CMF D Out of range 7 Then run 

JNC :DALS error *NUMBER OUT OF RANGE” 

FOFP D 
RET 

x 

KKK KK KKK K KKK KKK K KKK KRR K KK KKK X KKK R X KX XX 

¥ CHECK VARIABLE TYFE AND GET ITS INT VALUE X 

FKO0OKKOKK KK K K KKK KKK K KKK KKK K H0OKR KK KKK X K KKK KX 

X 

¥ Entry: BC: Foints to expression. 

% Exit: Error: If string type. 

X I1f OK: Value in A (FPT: converted to INT). 

* BC updated, DEHL preserved. 

* 
REX1 LDAX B Get var. type byte 

INX B 

CF1 : 20 String type? 

Jz :DAL1A Then run error “TYFE 

MISMATCH” 

CPI 110 INT type? 
Jz :E71D Then get value in A 

x If FFT: 

REXF1 CALL :EBOB Get value in MACC 

RST 4 Change it to INT 

DATA :4B 
JMP 1E734 Get value in A
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436 
437 
438 
439 
450 
441 
442 
443 
444 
435 
436 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 

467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

E763 
E765 
E766 
E768 
E76A 
E76D 
E76E 
E770 
E772 

E775 
E776 
E778 

E77E 
E77C 

E77F 
E780 
E783 
E78B4 
E785 

E786 

E787 
E788 
E789 

E78A 

E78E 
E78C 

E78F 
E790 
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1600 
oA 
E660 
FE40 
CABDE7 
oA 
E6LIF 
FE18 
DASCQEB 

o3 
FE1A 
CAL3E7 

FS 
CD&3E7 

FS 
CD&63E7 

77 
EAFOET7 

7B 
ce 

f==cez=zsasssossasssossssszasssssssssss K 
* RUN EXPRESSIONS WITH OPERATOR PREFIX ¥ 
f=mmssss=ssoosssssssssssssssasssssSS==s=s 

* 
X 
X 
* 
* 

X 
X 
X 
X 

X 
X 
* 

* 

#E763-EBED evaluate logical, FPT, INT or STR 

expressions in “operator prefix’ format. 

Register allocation during operation: 

INT/FPT: 

STR: 

D=0: MACC empty. 

Operator. 
Result in MACC. 
HL points to result. 
Foints to string. 
Type of string (constant [O3], 

variable [1], temporary [2]1). 

BRI KR KRR KR KRR KR KRR KX 

* EVALUATE A LOGICAL EXPRESSION ¥ 

KRR KRR KRR KK KKRRRKKRRKE R KX 

X 
REXPL MVI 

LDAX 

ANI 
CP1 

Jz 
LDAX 
ANI 
CPI 

Jc 

INX 

CPI 
Jz 

D, :00 
B 

160 
140 

1E7BD 
B 
t1F 
118 
1EBS0 

B 

1A 
$E763 

X Logical AND or OR: 

FUSH 
cAaLL 
FUSH 
CALL 
FOF 
PUSH 

ANA 
MoV 
FOFP 

ORA 
MOV 

POF 
Mov 
JPE 
MoV 

RXL1O RET 

FSW 
1E763 
PSW 
1E763 
D 
PSW 
D 
E,A 
PSW 
D 
D,A 
FSW 
A,D 
1E790 
AE 

MACC free 
Get byte 

String ? 
Then jump 

Get byte 

Relational operator? 

1f not: eval expr which 

begins with num operator 

Bracket? 
Then ignore it 

Freserve type of operation 

Get 1st operand 

Preserve it 
Get 2nd operand 

ist operand in D 

Preserve 2nd operand 
AND operation 
Result in E 

2nd operand in A 

OR operation 

Result in D 
Type of operation in F 

Result OR in A 
Quit if OR 
Result AND in A 

X 
KKK K ROROK KK KOO KR KK KO XR K K 

* EVALUATE STRING EXPRESSION ¥ 

FRRKIKKKAKK R KRR KRR RRKKRRRRRERK 

* 

x 
X 
X 
X 
X 

This routine returns temporary strings before 

they are really free. 

The heap is cleared if it is a temporary string. 

Entry: BC: Points to expression.



FABGE 09 

498 
499 

S00 
501 

502 
503 
S04 

S05 

506 
507 

508 
509 

510 
S11 

S12 

FHORKK KK KOO OO KRR KKK XK 

TABLEKX 

FOKK KK KKK K KKK KKK KKK KRRk KK 
X S 

E791 CD9YDE7 

E794 7B 
E795 FEOZ2 

E797 ES 
E798 CC87D1 

E79E E1 
E79C C9 

E79D 

YMBOL 

MFT47 EG7E 

RCLEAR E6BS 

RDIM E&62F 

RDM30 E66R 
REXI2Z E6&FB 

RLN E6D? 
RTKS0O E&7C 

RUT E&9E 

RXL10 E790 

R4C10 
RCM10 

RDMOS 
REX1 

REXIL 

RLN1O 
RTR10 

RX110 

SCRER 

% Exit: 

R 

* 
e 

EXSR 

E&620 

E&6RT 

E&631 
E74F 
E743 

ELES 

E&DO 

E734 

E602 

BC updated, 
HL: 

E: 

END 

R4COL 

RCOLG 
RDM10O 

REXF1 
REXFL 

RLNF 

RTROF 

RX120 

ZHREQ 

DAl FIRMWARE OE&02-QE79C V1.0 Rev.1 

AFD corrupted. 

Points to string. 

Status. 

: 
A 
: 
H 
: 
H 

E79D 
.E 
02 

D187 

E&LIC 

E615 
E&648 
E7SE 

E763 

E6E7 
E&DS 

E736 
E&BE 

Evaluate string expr 

Get status 
Temporary 7 

Then clear heap entry 

RCALM E6&R4 

RCOLT E&6OE 
RDMZO  E64D 

REXI1 E71D 
REXSR E791 

RLNFI E6ED 
RTRON E6&CE 

RX210 E710



FAGE 01 

002 
003 
004 

005 
006 
007 
008 
009 
010 

011 
012 
013 
a14 
015 
016 
017 
018 
019 
020 
021 
Q22 

023 
024 

025 
026 

027 
028 

029 

030 
031 

032 

033 

034 

035 

036 
037 

038 
039 

040 
041 
042 
043 

044 

045 

046 
047 

048 
049 

050 

051 
052 
053 
054 
055 

056 
057 

058 
as9 

060 
061 

062 
063 

E79D 
E79E 

E79F 
E7A2 

E7A3 
E7A6 
E7A7 

E7AA 
E7AC 
E7AD 
E7AE 
E7AF 
E7BO 

E7R3X 
E7B& 
E7R7 
E7B8 
E7B9 
E7BA 
E7BRC 

E7ED 
E7BE 
E7BF 
E7CC 
E7C1 
E7C4 

E7CS 
E7Cé6 
E7C7 
E7C8 
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0A 
07 
DAEBDE7 
07 
DAB3IE7 
07 
DADYES 

1EQO 
03 
oA 
&0 
&9 
C390E1 

CD&3ET 

SE 
23 
o6 
ER 
1EO1 
c9 

0A 
03 
FS 
DS 
CD9DE7 

X 
x 

£ 3 

ORG tE79D 

AXRKRORRKRRIRRRRRRRRRERER KRR KRR KRR KRR RRK N K 
* EVALUATE ARGUMENTS IN STRING EXPRESSION X 
EXKKKKKRRRKKRRRRRKE KRR KKK KRR KRR RRRRRKKKKKK 

3 
X Only "+’ or compare with logical result is 

% allowed. The right-hand side of a string expres-— 

% sion is evaluated. If it is not status 02, it is 

% moved into the Heap. The stringpointer is saved 

*x at the varptr location. 

% If the variable had already an old value on the 

% heap, it is cleared, see further exit conditions. 

X 

% Entry:s (BC): 1..... Expr. begins with operator. 

* Variable reference. 

x 001... Function call. 

* else Constant. 

% Exit: BC updated, DEHL corrupted. 

* A: Type (#20). 
* 

REXFS LDAX B get 1ist byte 

RLC 

Jc :E7BD Jump if 1st byte is operator 

RLC 

Jc :E7E3 Jump if string variable 

RLC 
Jc 1E9D9 Jump if string function 

* If string constant: 

MVI E,:00 Status: constant 

INX B 
LDAX B Get string length 

MoV H.,B ) Stringpntr in HL 

MoV L.C ) 
JMF 1E190 Abort with BC pnts after STR 

% I1f string variable: 

RXS10 CALL :E963 Get varptr in HL, T/L in A 

MOV E.M ) 

INX H ) Stringaddr in DE 

MoV D,M ) 
XCHG and in HL 

MVI E,:01 Status: variable 

RET 

If string operation: 

ROSTR LDAX B Get 1st byte 
INX B 
PUSH FSW 
PUSH D 
CALL :E79D Evaluate string expression 

FOP PSW 
MOV D.A 
FOF FPSW 
PUSH H Remember it 

MoV D.E Type in D



FAGE 

064 

065 

Q&b 

067 

Q68 
067 

070 
071 
072 

073 
074 

075 
076 

077 
078 

079 

08O 

o8l 
o082 
083 

o84 

085 
086 

087 
B8 

089 
090 

091 
092 
093 

094 
095 

096 

07 

098 
099 
100 

101 
102 
103 
104 

105 
106 
107 
108 

109 

110 
111 
11z 
113 

114 

115 

116 
117 
i1B 

119 
120 

121 

122 
123 

124 

125 

0z 

E7C% 
E7CA 

E7CE 
E7CE 
E7CF 
E7DO 
E7D1 
E7D2 

E7D3 
E7D4 

E7DS 
E7Dé& 
E7D7 
E7D8 

E7D9 

E7DA 
E7DE 
E7DD 

E7EQ 
E7EZ 
E7EL 
E7E7 

E7EB 

E7ER 
E7EC 
E7EF 

E7FO 

E7F3 
E7F4 
E7FS 
E7F7 

E7F8 
E7F9 

E7FA 
E7FC 

E7FF 
EBOQO 

EBO1 
EBOZ 

EBOG6 
EBO7 
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FS 
DS 
CD9DE7 

El 
FECO 
CAERE7 

€CD21D1 
CDFBE7 

(o3 
SF 
C333E? 

ES 
CDO&DY 

E3 

CDFBE7 

E1l 

FS 

79 
FEO2 
cca7nt 

ER 

78 
FEOZ2 
£c87n1 

F1 
ce 

FUSH 
FUSH 
CALL 
FOF 
MoV 
FOF 
PUSH 
MoV 
MoV 
FOP 
XTHL 

FUSH 
MOV 

MoV 
XCHG 

POF 
CF1 

Jz 

CALL 
CALL 
FOF 

MOV 

JMP 

*x If operator 

ROS10 FUSH 
CALL 
XTHL 

CALL 
POP 
POF 
MYI 
RET 

ER 

H 
:D10& 

tE7F8 

H 
B 
Ey202 

Eval 2nd string expr 

Save it 

Save program pointer 

Re-arrange registers 

) 
Operator is *+"7 
Then append 2 strings 

Compare 2 strings 

Returns operands if temp 

restore 

Opcode in E 
Evaluate the compare 

Make 1 string out of 2 
Save pntr to result/store 

pntr to operand 

Clean up heap 

Pntr to result in HL 
Program pntr in EC 
Status: temporary 

CLEAR UFP HEAF AFTER STRING OPERATION: 

Entry: B.C: 

Exit: DEHL 

ROFS PUSH 

Code for 1ist resp. 2Znd operand. 

(O=const, 
Foints to 
Points to 
corrupted, 

PSW 
A,C 
102 
1D187 

A,B 
102 
: D187 

PSW 

i=var, 2=temp). 

1st operand. 

2nd operand. 

AFBC preserved. 

Get code 2nd operand 

Temporary? 
Then clear string in heap 

Get code 1st operand 

Temporary? 
Then clear string in heap 

FKR KKK O0K KKK KK KKK K KKK KKK KO KOk X KX 

* EVALUATE A NUMERIC EXPRESSION X 

KKK K AOKOKK KKK AR KK KOk K KR KKK X 

¥
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126 

127 

128 
129 

130 
131 
132 

133 

134 

135 

136 
137 
138 

139 

140 

141 

142 

143 
144 

145 

146 

147 

148 
149 

150 
151 

152 
153 

154 

155 

156 
157 

158 

159 

160 
161 

162 

163 
164 

165 
166 

167 
168 

169 

170 

171 

172 
173 
174 

175 

176 
177 

178 
179 

18O 

181 

182 

183 
184 

185 

186 

187 

EBS08 
EBO? 
EBOA 
EBOR 
EBOE 
EBOF 
EB10 
EB13 
EB814 
EB1S 
EB16 
EB17 
EB18B 

EB19 
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FS 
DS 
ES 
CD19E8 
7C 
BS 
CA1SEB 
E7 
oc 
El 
D1 
F1 
ce 

1600 

DAJQES 

DS 

% Entry: BCi: Points to a numeric function argument 

X or a numeric expression in program. 

¥ Exit: BC updated, AFDEHL preserved. 

x Result in MACC. 

* 

REXNA PUSH FSW P 

FPUSH D 
PUSH H 

CALL :1EB19 Eval arguments in num expr 

MOV  A,H 
ORA L 
Jz sEB1S5 Abort if result in MACC 
RST 4 Else: copy operand to MACC 

DATA :0C 

LOE146 POP H 
POF D 

POP PSW 
RET 

X 

KK KK FOKHORR KKK KK KKK KK IR KKK KKK KK KKK K KKK KKK 

% EVALUATE ARGUMENTS IN NUMERIC EXPRESSION ¥ 

KKK KK KK 0K KKK KK KK K K KKK K KKK KKK KK KK KKK KKK KKK 

Checks for constants, functions, variables and 

operators. The right-hand side of the expression 

is therefore evaluated. The value of the variable 

is stored at its varptr location. 

Entry: BC: Foints to expression in program. 

(BC): 1.... Expr begins with operator. 

0l... Variable reference. 

001.. Function calll. 
Else Constant. 

D¢ >0: MACC must be preserved. 

W 
W 

I 
W 

I 
K 

W 
M 

X 
W 

W 
W 

N 

REXFN MVI D,:00 Set MACC free 

% Called by lower levels: 

RXN10O LDAX B Get 1st byte 

RLC 

Jc :EBSO Jump if expr starts with 

operator 

RLC 
Jc :E96B Jump if var reference 

RLC 
Jc 1EB30 Jump if function call 

¥ If numeric constant: 

INX 
MOV 
MoV 
INX 
INX 
INX 
INX 
RET 

Fast flag byte 

) HL pnts to constant 

) 

o
o
 

w 
m
[
fl
;
 

w 

(
o
}
 

Program pntr pnts beyond 

¥ If numeric function: 

RFUNN FUSH D
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188 

189 
190 

191 

192 

193 

194 
195 
196 

157 

198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 

212 
213 

214 

215 
216 

217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

229 

230 

231 
232 
233 
234 
235 
236 
237 
238 
239 

240 
241 
242 

243 
244 
245 

246 
247 

248 

EB31 
EB32 
EBZZ 

EB36 
EB3? 

E8SZC 
EB3F 

EB40 
E841 
EB44 
EB45 
EB46L 

EB49 
EB4A 
EB4C 
EB4F 

EB350 
EBS1 
EBSZ 
EBS4 

EBS6 
EBS? 

EB5A 
EBSB 
EBSE 
EB5F 
EB60 

EB&T 

EB64 
EB6&7 
EB68 

EB&A 

EB6C 

EB6F 
EB70 

EB73 

EB74 

EB7S 

EB78 
EB7E 
EB7C 
EB7D 

EB7E 
EG7F 

EBBO 

EBBT 
EB8B4 

EB8S 
EB86 

EG88 
EB8BA 
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CDD?ES 

D1 
16FF 
210000 

ce 

FE1C 
D29FES® 

ES 
CD1BEB 

7C 

BS 
C27DEB 

RFN10O CALL 

A.D 
A 
1E846 
10018 
1E9D9 

H, 10129 
4 

: OF 

:CO1B 

D 

1 E9DY 

D 

D, :FF 
H, 100 

Jump if MACC free 
Save MACC on stack 
Evaluate function call 
result in MACC 

Addr WORKE 
Copy result to WORKE 

Restore MACC from stack 

Evaluate function call, 

result in MACC 

Set MACC to be preserved 

Flag ’result in MACC” 

¥ If expr begins with numeric operator: 

RONUM LDAX 
ANI 
INX 
CFI 

JzZ 
DCR 

INR 
CNZ 
PUSH 
MOV 
LXI 

FUSH 

CALL 
MoV 
ANI 

CFI 
JNC 

¥ If boolean 

PUSH 

CALL 
MoV 

ORA 
JINZ 

LXI 
RST 
DATA 

RON10O XTHL 

MoV 
ORA 

Jz 
R8T 

DATA 

LOE1S3 MOV 
ANI 

CP1 
JNC 

B 
s 7F 

B 
1 1A 
1EBIK 
D 
D 
:1C018 
D 
E.A 
H, s ESDC 
H 

1EB19 
AE 
:IF 
11C 

s EB9F 

operator: 

H 
:EBIR 

AH 
= 
$EB7D 
H,:0129 
4 

1 OF 

Get operator 
Clip operator bit 

Bracket? 

Then ignore it 

Check if D<>0 

Then save MACC on stack 

Opcode in E 

Returnaddr on stack 

Get 1st operand 

Opcode in A 

Jump if unitary operation 

Save pntr to 1st operand 

Get -2nd operand 

Jump if HL pnts to WORKE 

Addr WORKE 
Copy 2nd operand to WORKE 

Jump if 1st operand in MACC 

Else copy it from WORKE 

to MACC 

Get opcode 

1f relational operation 

x If arithmetic operation:
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250 
251 

252 

253 
254 
255 

256 
257 

258 
259 
260 
261 
262 

263 
264 

265 
266 

267 
268 
269 
270 

271 
272 
273 
274 
275 
276 

277 
278 
279 
280 
281 

282 

283 
284 
285 
286 
287 

288 
289 

290 

291 
292 

293 
294 

295 
296 
297 

298 
299 

300 

301 
02 
303 

304 
305 

306 

307 
308 

309 
310 
311 

ESBD 

ES8E 
EB91 

EB94 
ES97 
EB99 

EB9A 
EB9B 
EB9C 

EB?D 

EB%E 

EB9F 
EBAO 

EBAL 
EBAZ 
EBAS 
EBAL 
EBR7 

EBAB 
EBAY 
EBAA 

EBAD 
EBAF 

EBBZ 
EBES 
E8SE& 

EBR7 

EBES8 
EBES 

EBEA 

EBBEB 
EBBC 

EBBD 

EBBE 
EBCO 

EBC3 

EBC4 
EBCS 

EBCé 
EBC7 

EBCB 
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BB 
21FDEB 

C297E8 

21EEES 
1600 
SF 

19 

19 
19 

E3 

ce 

FS 
7C 

BS 
CAA7EB 
E7 

oc 
F1 

cs 
BE 
CABEES 

FE1E 
DAREES 

C2BBES 

RON20O 

If an 

Entry: 

LOE1S6 

x 

LOE1S7 

Entry: 

W 
I 

e 
MK
 

CMP E 

LXI H, 1EBFD Addr table INT routines 

JINZ 1EB97 Jump if INT 

LXI H,1EBEE Addr table FPT routines 
MVI D, 100 Set MACC free 
MOV E,A Opcode in E 

DAD D 
DAD D 
DAD D Find routine in table 

XTHL Addr routine on stackj; pntr 

to 2nd operand in HL 
RET Perform routine 

unitary operation: 

HL: Points to operand (O if in MACC). 

Et Full opcode. 
A1 Lower S bits opcode. 
Returnaddr on stack (EBDC). 

Result in MACC. 
ABCDEHL preserved 

PUSH PSW 
MOV AyH 
ORA L 
Jz :EBA7 1f operand in MACC 

RST 4 Else: operand in MACC 
DATA :0C 

FOF PSW 
RZ Ready if unitary “+° 
CMFP E Bits 6,7 opcode 07 

Jz 1 EBBE Then change MACC to INT 
CPI t1E INOT? 

Jc : ESEER Then change sign MACC (INT) 
JINZ :EBE8 Then convert MACC to FPT 
RST 4 Ferform INOT 
DATA :6C 
RET 

RST 4 Convert MACC to FFT 
DATA :4E 

RET 

RST 4 Change sign MACC (INT) 
DATA 160 

RET 

CFr1 :1D 
Jz 1EBC6 Then change sign MACC (FFT) 
RST 4 Convert MACC to INT 

DATA :48 

RET 

RST 4 Change sign MACC (FFT) 
DATA :1B 
RET 

If relational numeric operation: 

ist operand in MACC, 2nd operand on stack. 

E: Full opcode. 

A: Lowest S bits opcode.
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312 
313 
314 
315 
316 
317 
318 
19 

320 
321 

322 
323 
324 
325 

326 
327 
328 
329 

33 
331 
332 
333 
334 
335 
336 

337 

338 
339 
340 
341 

342 
343 
344 

345 

346 
347 

348 
349 

350 

351 
352 
353 
354 

355 
356 
357 

358 
359 

360 

361 

362 
JI63 

364 
365 

366 
367 

368 

369 
370 
371 

372 
373 

EBCY 
EBCA 
E8SCRE 

EBCE 
EBD1 
EBD2 

EBD3 
EBD& 
EBD? 

ESDC 
EBDD 

EBDE 
EBDF 

EBE1 
EBE4 

EBES 
EBEB 
EBE? 
EBEA 
EBED 

EBEE 
EBEF 
EBFO 

EBF1 
EBF2 
EBF3 

EBF4 

EBFS 

EBF& 

EBF7 
EBSF8 
EBF9 

EBFA 

EBFB 

EBFC 

E8BFD 

EBFE 
EBFF 

E?00 
E701 

E?02 
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El 
BE 
CAD&LES 
CD1SCo 
El 
E1l 
C333e9 
£poccao 
C3ZD1EB 

D1 
15 
14 
16FF 
210000 

ce 
212901 

E7 
OF 
CD1RCO 

ce 

¥ Exit: BC preserved, 

* 
RONSO POF H 

CMP E 
Jz 1EBD& 
CALL :CO1S 

RONSS FOFP H 
POP H 

JMP 1E933 

RON&GO CALL :CoO0C 
JIMP sEBD1 

X 

* MOVE OFERAND: 

* 
¥ REX.. 

X 

X 

X Entry: 

% Exit: ABC preserved. 

X 

RONZO FOF D 
DCR D 
INR D 
MVI  D,:FF 
LXI H.: 0000 

RZ 
LXI H,:0129 
RST 4 

DATA :0F 

CALL :CO1B 

RET 

X 
* TABLE OF JUMFS TO 

3 

ROFTAE RST 4 
DATA :00 

RET 

X 
RST 4 

DATA :03T 
RET 

3 

RST 4 
DATA :09 

RET 

X 

RST 4 
DATA 106 
RET 

L 3 

RST 4 
DATA :24 

RET 
X 

ROITAE RST 4 
DATA ::4E 

RET 
X 

RST 4 
DATA :51 

RET 

DEHL corrupted. 

Get pntr 2nd operand 

Jump if FPT 
Compare 2 INT numbers 

Kill returnaddr 
Kill saved DE 
Return logical result 

Compare 2 FPT numbers 

routines return here after operation. 

Moves operand to proper location after computing. 

DE and returnaddress on stack. 

Check D=0 (MACC free) 

Flag "result in MACC”® 

Abort if operand in MACC 
Addr WORKE 

Copy MACC to WORKE 

Restore old MACC from stack 

INT/FPT OPERATOR ROUTINES: 

MFADD; + 

MFSUB; - 

MFDIV; / 

MEMUL3 

MPWR 3§ ~ 

MIADD; + 

MISUB} —
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374 E903 E7 RST 4 
375 E904 57 DATA 157 MIDIVy / 

376 E905 C9 RET 

377 X 
378 EF06 E7 RST 4 
379 E907 54 DATA 134 MIMUL3 X 

380 EF08 C9 RET 

381 X 
382 ET0% 00 DATA 100 

383 E90A 00 DATA :00 
384 ETOB 00 DATA 100 
385 E90C 00 DATA 13100 
386 EF0D 00 DATA :00 
387 E90E 00 DATA 100 

388 ET0F 00 DATA 100 

389 E?10 00 DATA 100 

390 E911 00 DATA 100 
391 E?12 00 DATA 100 
392 E?13 00 DATA 108 

393 E?14 00 DATA 100 

394 E915 00 DATA :00 

395 E?16 00 DATA 100 
396 E?17 00 DATA :00 

397 X 
398 E918 E7 RST 4 MIAND 
399 E919 63 DATA 163 

400 E91A C9 RET 

401 X 
402 E91B E7 RST 4 MIDR 

403 EF1C &6 DATA 166 
404 E91D C9 RET 

405 * 
406 E?1E 00 DATA 100 

407 E?1F 00 DATA :00 
408 E920 00 DATA :00 

409 * 
410 E921 E7 RST 4 MIXOR 

411 E922 69 DATA :69 

412 E923 C9 RET 

413 X 
414 E924 E7 RST 4 MSHL 

415 E925 6F DATA :6F 

416 EF26 C9 RET 

417 L] 

418 E927 E7 RST 4 MSHR 

419 E928 72 DATA 172 

420 E929 C9 RET 
421 x 

422 E92A E7 RST 4 MIREM 

423 E92B SA DATA 15A 

424 E92C C9 RET 

425 * 
426 x 
427 X 

428 E92D END 

KEKKKKRKKRKKERKKRKKKRRKRKKKRK 
* SYMBOL TABLEZ«X 

EXXRRKKRRRRERIRRRKRRKRKRKERK 

DROFS E7F8B LOE146 EBIS LOE1S3 EBBS LOE1S6&6 EBA7 
LOE157 EBBS REXNA EBOB REXPN EB19 REXFS E79D
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RFN10O 
RON1O 

RON44 

RONSS 

ROSTR 

EB46& 

ES7D 

EBEE 
EBSD1 

E7BD 

RFUNN 
RON20Q 

RON4S 

RON&O 

RXN1O 

EB30 
EB97 
ESEE 
EBDé& 
E81E 

ROFTAR 
RON3O 
RON49 
RONUM 
RXS10 

EBEE 

EBDC 

EBCS 

EBS0 

E7B3 

DAl FIRMWARE OE79D-0E92C V1.0 Rev.l 

ROITAB EBFD 
RON4O ES9F 
RONSO EBC9 
ROS10 E7EB
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002 

003 
Q04 

005 
[elel] 

007 
ele]:] 
009 
010 

011 

012 
013 
014 
015 

016 
017 

018 
019 

020 
021 

022 

023 
024 
025 
026 
027 

028 

029 
030 
031 

032 
033 
034 

035 
036 

037 
038 

039 

040 

041 
042 
043 

044 

045 

046 
047 
048 

049 
050 

051 

052 

053 
054 

055 

056 
057 

0S8 

059 

060 
061 
062 
063 

E92D 
EF30 
E931 
E932 

E933 

E934 
E935 

E937 
E938 

E939 

E93C 
E93F 

EF40 

E942 

E943 
E944 

E947 

E?4A 

E94B 
E?4C 

E94F 
E950 
E951 
E9S2 

E9S3 
E954 

E957 

E958 
E959 
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CD1ADE 

2143E9 

FoO 
C35BE? 

FASBE? 

Q0 

co 
C358E9 

cs 

00 

00 

00 

F8 
C35BE? 

cs 

2F 
ce 

ORG 1E92D 

x 
x 
x 
KREKKKKKKRKKRERKERKKKKREKX 

% LENGTH OF BLOCK IN BC X 
EEKKKKKKKRKKKKKKRKKRKKKKK 

X 
¥ Part of Run *CLEAR’ (D214). 

X 

MFT4S CALL :DE1A Calc. length of block 

MOV B,H ) 
MOV C,L ) Length in BC 

RET 

* 

133333333 3333833 2223283 

¥ EVALUATE A COMPARE ¥ 
XAOKOKK KKK KKK KKK KKK K KKK 

X 

Decodes flags and opcode to a truthtable. 

Following a XFCOMP or a XICOMF by a jump to 

E933 leaves FF (true) or 00 (false) in A as 

result. 

F: Flags. 

Exit: RBCDEF preserved, HL corrupted. 

X 

* 
X 

3 
X 

% Entry: E: Opcode. 

X 
X 
X Ar Truth value. 

X 
R OREL PUSH FPSW Bave flags 

MOV AE ) 
ANI 10F ) Calc offset 

ADD A ) 
ADD A ) 
LXI H, :E943 Base addr 
CALL :DE30 Add offset to base 
POFP PSW Restore flags 

MVI AL :FF Init truth value 

PCHL Goto routine 

X 

ROGEQ RP FF if MACC >= M 
JMP 1E958 (8=0) 

X 
ROGT JM :E95S8 FF if MACC > M 

NOF (S=0 and Z=0) 
L3 

RONEQ RNZ . FF if MACC <> M 

JMF tEFS8 (Z=0) 

X 

ROLER RZ FF if MACC <=M 

NOP (5=1 or Z=1) 

NOP 

NOP 

X 

ROLT RM FF if MACC < M 

JMP tEFS8 (5=1) 

* 

ROE@ RZ FF if MACC = M 

(Z=1) 

X 
RFALSE CMA 00 if condition false 

RET
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064 

065 

066 
067 
068 

069 

070 

071 

072 
073 

074 
a75 

076 
077 

078 
Q79 

0go 

081 
082 

083 
084 

08s 

086 
087 

088 
089 
090 

091 

092 
093 
094 

095 
096 

097 

098 
099 

100 
101 

102 
103 
104 

105 

106 

107 

108 

109 

110 
111 

112 
113 

114 

115 

116 
117 

118 

119 

120 

121 
122 

123 
124 

125 

E95A 

E?SEB 

EQSC 

E9SE 

E961 
E962 

E963 
EF64 

EF66 

ER69 

E?6A 

E96E 

E96D 
EF6E 

E96F 
E?70 
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DS 
AF 

1600 
C33DD7 

FF 
FF 

DS 
3EFF 

CISCE? 

FF 
FF 

JEFF 

FS 
DS 

0A 
03 

* 
KK KKKKOKK KK KKK R KOKK KR IOK KX RKK 

¥ RUN A VARIAELE REFERENCE X 

AR IOKK KR KKK KKK KK KOOR KK KKK KK KK 

X 
X Produces a pointer to the value of a variable. 
% The variable may be simple or subscripted and 

%X of any type. If subscripted, subscripts are 

* evaluated and checked for range. 

* 
¥ Entry: BC: Points to encoded variable. 

X D: O if MACC free. 
% Exit: BC updated, DE preserved, F corrupted. 

X HL: Pgints to variable storage. 

X A: Type of variable from symbol table. 

x 

RARRN PUSH D 
XRA A Array name only 

X 

RVREN MVI  D,:00 
JIMF :D73D Run varptr 

* 

DATA FF 

DATA FF 

K KKK KKK KKK OKOKIOK KKK XK 3OKK KR KK KKK K K K 

¥ RUN VARFTR (ARRAY WITH ARGUMENTS) X 

KKK KKK KKK KOOK KKK K KOKK KKK KR KKK KX 

X 

X Runs a varptr with A=FF, D=0. 

X 

¥ Exit: BC updated, DE preserved, MACC corrupted. 

x HL: Varptr. 

X A: T/L byte. 

X 

RVAR FUSH D 
MVI A :FF Set mask for arrays (not 

name only) 

JMFP :E9SC Run varptr 

X 

DATA :FF 
DATA :FF 

E3 

KEKKRKERRKKKRRRKKKKKKKKKKK 

¥ RUN A VARIABLE FOINTER X 
OK KK KKK KKK K K K KKKk K KK KOOk K 
x 
X RVARE: Entry for arrays. 

X RVROS: “Normal”™ entry. 

X 
¥ Entry: BC: Points to var.reference in program. 

* A:r  Mask. 
x D: 0 if MACC free. 
¥ Exit: HL: Varptr (for strings: stringpntr). 

X As  T/L of symtab. 
X BC updated, DE preserved. 

X 
RVARE MVI Ay 1FF Not array name only 

RVROS PUSH FSW 

FUSH D 

LDAX B 
INX B )
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126 
127 
128 
3129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 

E971 
E973 
E974 

E975 
E®?76 
E977 

E97A 

E97B 
E®7C 
E97D 
E97E 
E980 
E981 
E982 

E983 

E984 

E985 
E988 

E98%9 
E98A 

E98E 

EF8C 

E98D 
E9BE 

E98F 
E990 
E992 

E995 

EF96 
E999 
EF9A 

E99B 

E99C 

E99D 

E99E 
E99F 

E9AZ 

ERAS 
E9AL6 

E9AT 
E9AC 

E9RE 

E9E1 
E9B2 
E9BS 
E9B&6 
E9B7 
E9E8 
E9BE 
E9BC 
E9RD 
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E&3F 
57 
oA 
03 
SF 
2AA102 
19 

D1 
F1 
Ab 
E&40 
7E 
23 
ce 

BZ 
JEOF 
CAFSD9 
DS 
210000 

23 
C229DA 

CD4FE7 

C3FSD? 

E3 
CD30DE 
15 
E3 
23 
CACSE®? 
7E 
3C 
E3 

ANI 
MOV 
LDAX 
INX 
MoV 
LHLD 
DAD 

POP 
FOP 
ANA 
ANI 
MOV 
INX 
RZ 

Rev.1 

) Get offset in symtab 
) in DE 
) 

) 
) 
Get start symtab 
HL pnts to actual addr 

in symtab 

Restore mask 

And with T/L byte 
Bit 6 only 

Abort if simple variable or 

array name only 

X Compute actual position in array: 

DCR 
INR 

CNZ 
PUSH 

PUSH 
Mav 

INX 
MoV 

INX 
mMov 

ORA 
ERRUA MVI 

Jz 
PUSH 

LXI 
XTHL 

LDAX 
INX 

MOV 

CMF 

INX 

INZ 

RVR10 CALL 
RVR1S CMP 

Jc 
Jz 
MVI 
JMFP 

D 
D Check D=0: MACC free 

Save MACC on stack if not 

) Get pntr from symtab 

) in DE 
) 

) Check if undimensioned 

) 
Then run error 

"UNDEFINED ARRAY” 

Init index 

Pntr to array in HL 
Get nr of subscripts 

in D 
Comp. with nr of dimensions 

Run "SUBSCRIFT ERROR’> if 

not identical 
Get variable type in A 

If value in A is offset 

If subscript <0 or >FF: 
Run *SUBSCRIPT ERROR’ 

X Calc reference to Nth array element 

X via (al¥(d2+1)+aZx(d3+1)+..+aN). aN 

dN is dimension: ¥ is argument, 

RVR20 XTHL 

tDE30 
Restore HL=00 

Add offset to index 

decr nr of arguments 

If no more subscipts 
Next dimension
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188 E9EE CbBFDE CALL :DEBF Multiply index by it 

189 E9C1 E3 XTHL 

190 E9C2 CIAZES JMP tE9AZ Process next subscript 

191 * 

192 E9CS ER RVR30 XCHG 

193 E9C6 El POP H Get index to array from 

194 symtab 

195 E9C7 F1 POFP  PSW Get type byte 
196 E9CB FS PUSH FSW 

197 E9CY E&30 ANI 130 Bits 5,6 only 

198 E9CER FE20 CFI 120 

199 E9CD 29 DAD H Add offset to element 
200 EQCE CAD2EYF JzZ 1 E9D2 
201 E9D1 29 DAD H 

202 E9DZ 19 RVR40 DAD D Abs addr of element in HL 

203 (8TR: pntr to string) 

204 E9D3 F1 POP FSW 

205 E9D4 Di POF D 

206 E?DS C41BCO CNZ :COLR Evt retrieve MACC from stack 

207 E9D8 C9 RET 
208 X 

209 KK KKK KK 3K KKK K KKK KKK KK K KKK K X 

210 ¥ EVALUATE A FUNCTION CALL x 

211 KKK KKK KKK KOk KKK KKK KOO KOKK KKK K 

212 X 

213 ¥ Finds address of function routine in 

214 % indirection table (#E9F0) and performs the 

215 ¥ function routine. 
216 * 

217 ¥ Entry: BC: Foints to function label (#20) 

218 X in program line. 

219 ¥ Exit: MACC: Numeric result. 

220 X BC updated, AFDEHL corrupted. 

221 X 

222 E9D9 03 RFUN INX E Pnte past label 

223 EFDA OA LDAX B Bet function code 

224 ESDB 03 INX B 

225 E9DC &F MoV LA Code in HL 

226 E9DD 2600 MVI H.: 00 

227 E9DF 11F0E? LXI D, :ERFO Get startaddr. table 

228 E9EZ 29 DAD H Code %2 

229 E9ET 19 DAD D Add offset to startaddr 

230 E9E4 SE MOV E,M lobyte addr in E 

231 E9ES 23 INX H 

232 EFE6 7E MoV AM hibyte addr in A 

233 EYE7 Fé&8BO ORI 180 Set msb = 1 

234 E9E9 57 MoV D,A hibyte in D 

235 ESEA BE CMP M Was it already E...? 

236 EFEE DS FPUSH D Addr function on stack 

237 E9EC CCOBES cz 1EBO8 Then evaluate 1st num 

238 expr, result in MACC 

239 E9EF C9 RET Go to function routine 

240 3 

241 KK KKK KOKOK KRR KK OKOR KK KKK KKK K XK K 

242 ¥ FUNCTION INDIRECTION TABLE ¥ 

243 KKK KKK KK KK K OKOK KKK OK K KKK KOk KKK 

244 E 

245 % Startaddress table is E9F0. The function code 

246 ¥ is given between brackets. 

247 % If the msb of the address is set, the first 

»an % argument is a numeric one.
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 

268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 

E9FO 
E9F2 
E9F4 
E9F& 
E9F8 
E9FA 
E9FC 
EPFE 
EAOO 
EAQ2 
EAO4 
ERQG 
EAOB 
EAOA 
EAOC 
EACE 
EAL1O 

EA12 
EAL14 

EAl6 
EALB 
EALA 
EALIC 
EALE 

EAZO 

EAZ2 

EA24 
EA26 

EAZ8 

EA2A 

EA2C 

EAZE 

EA30 
EA3Z2 

EA34 
EAZS 

EA38 
EAZA 

EA3C 
EAZE 

EA40 

KKK OOKKKOR XOKKOKROK KK 0K KKK K 
TABLEZX 
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SO0EA 
S3EA 
CB6A 
D26A 
BB6A 
BE&6A 
S6EA 
S9EA 
436R 
SCEB 
796R 
836A 
B2ER 
BDEB 
E26A 
C46A 
A16R 
SCEA 
SFEA 
A76E 
AELE 
OE6R 
C16E 
166C 
1D6C 
FF6A 
27€EC 
FDLC 
7BEC 
BC&A 
b2EA 
77EA 
AZ6A 
256E 
&5EA 
6BEA 
&BEA 
6EEA 
71EA 
74EA 

¥xSYMBOL 
KKK KKK KKK KKK K K KKK KK K KKK K KK X 

ERRUA E990 
RFALSE E958 
ROGT EF47 
ROREL E933 
RVR10 E9AZ 
RVR40 E9D2 

FUNIT 
RFUN 
ROLE® 
RVAR 
RVR1S 
RVREN 

X In the textbuffer, 

% indicated by 20 xx, 
L 3 

FUNIT 

* 

E9FO 
E9D9 
E94F 
EF63 
E9AS 
E9SC 

DBL 
DBL 
DBL 
DBL 
DBL 
DEL 
DBL 
DBL 
DBEL 
DBL 
DBL 
DBL 
DBL 
DBL 
DBL 
DBL 
DEL 
DBL 
DBL 
DBL 
DBEL 
DEL 
DERL 
DBL 
DEL 
DBEL 
DEL 
DEL 
DBL 
DBL 
DEL 
DBL 
DBL 
DEL 
DEL 
DEL 
DBL 
DEL 
DBL 
DEL 

END 

MPT4S 
ROEQ 
ROLT 
RVARE 
RVR20 

1EASO 

1EAS3 
1 6ACB 
1 6AD2 
1 6AEB 
1 6ABE 
sEASS 
1 EASY9 

: 6B43 
3EBSC 
: 6B79 
1 6AB3 

:EB82 
:EBBD 
1 6AE2 
: 6AC4 

1 6BA1 

sEASC 
1EASF 
1 6BA7 

: 6BAE 

: 6BOE 

1 6BC1 

146C16 

:6C1D 
1 6AFF 
3EC27 

1 6C9D 
:EC7E 

: 6ABC 
:EAGL2 

tEA77 
s bAAZ 
3 6B25 

tEALS 
1EALB 
:EALE 

:EALE 
:EA71 
tEA74 

E92D 
E957 
E?S3 
EP6R 
E9B1 

the Basic fuctions are 

(xx is function code). 

{00) 
(01) 
(02) 
(03) 
(04) 
{05) 
(06) 
(07) 
(08) 
(09) 
(0A) 
(OB) 
oc) 
(OD) 
(0OE) 
(QF) 
(10) 
(11) 
(12) 
(13) 
(14) 
15 
(16) 
17) 
(18) 
19 
(1A) 
) 
(1C) 
(1D) 
(1E) 
(1F) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 

RARRN 
ROGEQ 
RONEQ 
RVROS 
RVR30 

ABS 
ALOG 
ASC 
CHR$ 
CURY 
CURX 
EXP 
FRAC 
FRE 
FREQ 
GETC 
HEX$ 
INP 
INT 
LEFTs 
LEN 
VARFTR 
LOG 
LOGT 
XMAX 
YMAX 
MID% 
PDL 
PEEK 
PI 
RIGHT$ 
RND 
SCRN 
B6N 
SPC 
SAR 
STR$ 
TAB 
VAL 
SIN 
cos 
TAN 
ASIN 
ACOS 
ATN 

E9SA 
E?43 
E74E 
E96D 
E9CS



FAGE 01 

002 

003 
Q04 

Q05 
Q06 
007 
008 

009 

10 

11 
012 

013 

014 
015 

Q1é 

017 

18 

019 
Q20 
021 

022 

023 

024 
025 

026 

027 

028 
029 

030 

031 
032 

033 
0z4 

035 

036 
037 

038 

039 
040 
041 

042 
043 

044 
045 
046 
047 
048 

049 

050 
051 
052 

053 
054 

0S5 

056 
057 

058 
059 

060 
061 

062 

063 

EAS0 

EA41 

EA44 

EA4S 

EA4& 
EA47 

EA48 

EA4E 

EA4C 
EA4D 

EARAE 

EAR4F 

EASO 

EAS1 
EAS2 

EAS3 
EAS4 

EASS 

EATSE 
EAST7 

EAS8 

EAS? 

EASA 

EASE 

DAI FIRMWARE OEA40-0EC1S V1.0 Rev.l 

77 
1170FA 

19 

77 

El 
23 
C367CD 

FF 
FF 
FF 
FF 
FF 

E7 

18 

ce 

E7 
.l 

c9 

EZ 

2A 

ce 

E7 
o 
2 

co 

ORG :EA40 
X 

X 

X 
KKK KOKOKOK R KK K 0K KK K KK KKK KR KKK X 
x part of RUN TALK (OE&7B) X 

KK KK KOR KK 0K KKK KKK KK OOK X KK KKK X 

2*
 

* Sets oscillator volumes. 

x 

¥ Entry: A: New volume. 
X HL: Address POROM/FOR1M. 

X 

MFTA48 MOV M. A Update FOROM/FPOR1M 

LXI  D,:FA70 
DAD D HL= FORO/POR1 

Mov M.A Update osc.volume 

FOP H Get parameter pntr 

RTKSS INX H Pnts to next code 

JIMFP :CD&7 Handle next code 

X 
DATA :FF 
DATA :FF 
DATA FF 

DATA :FF 

DATA :FF 
X 
KKK K KKK KKK KK KKK KKK KOk X kK 
¥ RUN basicfunction AES X 
KK KOKOK K K KK K KK K KK X KK KoK % kK 

* 

RAES RST 4 MFARS 
DATA :18 

RET 

X 
KK KKK KKK KK KKK KOOk KOO0 K KX 

* RUN basicfunction ALOG * 
KKK KKK K KKK KKK KKK K KKK K KKK 

* 
RALOG RST 4 MALOG 

DATA 130 

RET 

X 
HOK KKK KKK K KKK KKK KK KKK KK X 

X RUN basicfunction EXP X 
KK KKK K KKK KK KKK KOK KKK K KK KK K 

X 

REXF RST 4 MEXF 

DATA :2A 

RET 
X 
KKK KK KKK K K KKK KK KKK K XK KKK 

¥ RUN basicfunction FRAC * 
KK KKK KKK KK KKK KOKRKOEK K KK KKk 

X 

RFRAC RST 4 MFRAC 

DATA :21 

RET 

X 

3K KK KOR KKK OR KK KK KK R KKK KKK KK 

¥ RUN basicfunction LOG X 
KKK KKK OKR KKK KKK KKK KX KKK
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064 
065 

0b6b6 
067 

048 
069 

070 
071 

072 
073 

074 
075 
a76 
077 

078 

79 

080 

081 
0B2 
083 
084 

085 

o8& 
087 

088 
089 

090 

091 

092 
a93 
094 

Q95 

096 

097 
098 
099 

100 

101 

102 

103 
104 

105 
106 

107 

108 

109 
110 

111 

112 
113 

114 

115 

116 
117 

118 
119 
120 

121 

122 
123 
124 

125 

EASC 
EASD 
EASE 

EASF 
ERLD 
EALL 

EAL2 
EALS 

ER64 

EALS 

EALL 
EAL7 

EALB 

EAL? 
EALA 

EAGE 
EALC 

EA6D 

EAGE 

ERGF 

EA70 

EA71 
EA72 
EA73 
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E7 
27 

ce 

E7 

2D 

E7 
33 
ce 

E7 

36 

ce 

E7 

39 
ce 

E7 

3C 

ce 

E7 

3F 

ce 

E7 

42 
ce 

x 

RLOG RST 4 MLOG 
DATA 127 
RET 

x 
HRXEKKRRRKRRX KR KKK R KKK KK 

¥ RUN basicfunction LOGT % 
KRKRKIORRE KKK KKK KR RKKKKKRK 

* 
RLOGT RST 4 MLOGT 

DATA :2D 
RET 

% 
KRKRRKKKERRKRRKRKRKRKR KRR 

* RUN basicfunction SGR X 
KRR KKK X RK KKK 

* 
RSER RST 4 MSER 

DATA 133 
RET 

X 
XK KKK KKK K KKK R KK KKK X K 
* RUN basicfunction SIN ¥ 
KKK KKK KX KR KKK R KKK KR 

x 

RSIN RST 4 MSIN 

DATA :36 

RET 

X 
FKKORK K KKK KRR KK KRR kKX 

% RUN basicfunction COS X 
KOOKK KKK KR KKK KRR KKK KKK 

X 

RCOS R8T 4 MCOS 
DATA 139 
RET 

* 

FRKKKKKKOOOKKOKKIOKK KKK KKK K 

¥ RUN basicfunction TAN X 

KKK KKK RO KKK KKKKKKR KKK K 

3 

RTAN R8T 4 MTAN 

DATA 13C 

RET 

X 

P13 233 3333338232338 280 

% RUN basicfunction ASIN X 

Ft21232333333383333 2222888 4 

* 

RASIN RST 4 MASIN 

DATA :3F 

RET 

x 
[33332333233333333 33323338 3 

¥ RUN basicfunction ACOS X 
EEXKKKRRKERRRKRRKXERRKRK 

X 
RACOS R8T 4 MACOS 

DATA 142 
RET 

X
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126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 

173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 

EA74 
EA7S 
EA7S 

EA77 

EA7A 
EA7E 

EA7C 
EA7D 
EABO 
EABZ2 

EABX 
EABG 
EABY 

EABC 

EABF 

EA92 
EA93 
EA94 
EA97 

EAF8 
EA%A 
EA9R 
EATE 
EASF 
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E7 
45 
co 

CDYERCE 

00 
00 
00 
2A33CO 
1EO1L 
ce 

CDOBESB 
CD2DCO 

C37DEA 

CD1DE7 

CD8ED1 

CAEEA 
23 
3620 
3D 
C393EA 
El 
C3DFEA 

KRR KKK KIOKKORKKRRORK IOk R KKK 
¥ RUN basicfunction ATAN x 

KKRKKKIORKKKKRR KK KK KKK KKK 

X 
RATN RST 4 MATAN 

DATA :45 
RET 

X 

KRR KKK R KKK KKK KR KKK K KKK 
¥ RUN basicfunction STR$ X 
30K KKK K K K XKk KK KKK KK KKK KoKk ok 

* 

¥ Converts a FFT number into a string. 
x 
RSTR CALL :CE9R Convert MACC for FPT output 

string in DECEUF 

NOF 

NOF 
NOF 

RSTZ20 LHLD :CO33 Get addr DECBUF 
MVI E,:01 Fretend it is a variable 

RET 

* 

KK KKK KK KOK KK KOK KKK KKK KK KKK K 
¥ RUN basicfunction HEX$ % 
KKK 30K KKK K KKK K KK KKK KK KOk KKK X 

* 
¥ Converts a INT number into an equivalent string. 

* 
RHEX CALL :EBOB Eval expr, result in MACC 

CALL :CO02D Conv. MACC to HEX for output 
JIMF :EA7D Get addr DECBUF, pretend it 

is a variable 

X 

K KAOKR KKK KKK KKK AOR XK X 
¥ RUN basicfunction SFC X 
KKK K KK KK KK KKK KKK K KKK I0KOKK K 

X 

¥ Returns a string of a number of spaces. 
¥ From SPC10 used by TAR if DOUTC<>O. 

* 

RSFC CALL :E71D Get nr of spaces in A 

% Entry from RTAB: 

SFC10 CALL :Di8E Get place in heap for string 

of spaces 

FUSH H Save pntr to heap 

SPC20 ORA A 
Jz tEATE Jump if ready 

INX H 
MVI M,:20 Space into heap 

DCR A 
JMP 1EA93 Next space 

SFC30 FOF H HL pnts to start string 
JMP 1 EADF Pretend it is a temp string 

X 
RRKR KRR ROKR KO KR KKK KX 

¥ RUN basicfunction TAB X 
KKK KKK KOR KR KRR KKK R KKK KKK 

X 

Returns a string of spaces to move cursor to a
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188 
189 
190 

191 

192 
193 
194 

195 

196 
197 

198 
199 

200 
201 
202 
203 

204 
205 
206 
207 

208 

209 
210 
211 
212 
213 
214 

215 
216 
217 

218 
219 

220 
221 

222 
223 

224 
225 

226 

227 

228 
229 

230 
231 
232 

233 
234 

235 
236 

237 

238 

239 

240 

241 

242 

243 
244 

245 

246 
247 

248 
249 

EAAZ 

EAAS 
ERARL 

EAAB 

EAARB 
EAAC 

EAAD 
EARE 
EAAF 

EABO 
EAE1 
EAB4 

EABS 

EAR8 
EABY 

EABA 
EABR 

EAEE 

EABF 
EACO 

EAC1 

EAC4 

EAC7 

EAC8 

EACE 
EACE 
EACF 
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CD&60CE 

EF 

oc 

7D 
C37CER 

EF 
oc 

7C 
C37CER 

CD?1E7 

7E 

C37CER 

CD91E7 
7€ 
C3I7ECF 

% given character position (only to the right). 

¥ Works only if output switch DOUTC=0, else it 

¥ returns one space only. 

X 
RTAB CALL 

ORA 
MVI 
JINZ 
Mov 
NOP 
NOFP 
RST 
DATA 
BUE 
JNC 

XRA 
JMP 

X 

:CE&O 

A 
A, 101 
1 EABF 
AL 

S 
10C 

& 
:EABF 
A 
1EABF 

Get nr of tabs in L, 

DDUTC in A 
Check output direction 

Init 1 space 

Jump if DOUTCL >0 
Get nr of tabs 

Ask cursor pos and size 

char screen 

Calc nr of spaces reqd 

Run SFC if not past tab pos 
1f past TAE: 
Run SPC for no spaces 

KEXKKKKKKRKKKKKKKRRRKKRKKKK 

% RUN basicfunction CURX X% 
KKERKKRKKKKKRRKKKRKKRKKK KK 

X 
RCURX RST 

DATA 

MOV 

JMF 

* 

S 
1 0C 
A, L 
$EB7C 

Ask cursor pos and size 

char screen 

X-coord in A 
and into MACC 

RO KOO KKK RORK KKK KKK K 

¥ RUN basicfunction CURY X 
AOK K KKK KK KR KKK KK KK K KKK KK XK 

* 
RCURY RST 

DATA 
MOV 
JMF 

X 

S 
1 0C 

A.H 
:EB7C 

Ask cursor pos and size 

char screen 
Y~coord in A 

and in MACC 

KKK KKK KRR KK KKK KK KOKOK KKK X 

¥ RUN basicfunction LEN X 

FRRKKKIORKOOK KK KEKR KKK KKK K 

* 
¥ Given a string, 

X 
RLEN CALL 

RLE1Q MoV 
JMP 

X 

tE791 
A, M 
:ER7C 

returns length of the string. 

Eval string expr 
Get length in A 

and into MACC 

KKK KRR KKK KK KKK KKK 

¥ RUN basicfunction ASC * 
KK KK XK X KOKKORKOK KKK KRR KK 

x 
X Given a string. 

3 
RASC CALL 

MoV 

JIMP 

x 

1E791 
A,M 
1CF7E 

returns ASCII value of 1st char. 

Eval string expr 

Get length in A 

Check if length is 03 get 

i1st char in MACC if not 

KK KKNKK KKK IORKKKR KX KK KKKK K 

* RUN basicfunction CHR$ X 
KKK K KKK KK KKK KKK K KX KKK KK KK 

*



FAGE 0% 

250 

2351 
nen 262 
253 

254 

255 

256 
28 

258 
259 

260 
261 

262 
263 

264 

265 

266 
267 

268 
269 

270 

271 

272 
273 
274 

275 

276 

277 

278 

279" 

280 

281 

282 

283 
284 

285 

286 

287 

288 

289 
290 
291 

292 
293 

294 

295 
296 

297 
298 

299 

300 

301 

302 
303 
304 

305 

306 

307 

308 
309 

310 

311 

EAD2 

EADS 
EAD& 

EADB 

EADE 
EADC 
EADD 

EADE 

EADF 
EAE1 

ERE2 
EAES 
EAES 
EAE7 

EAEA 
ERAEC 

EAED 
EAFO 

EAFZ 

EAF4 
EAFS 

EAF& 

EAFB 

EAFB 
EAFC 

EAFE 

EAFF 

EBOZ 

ERO3 

ERBO4 

ERO7 
EROB 

ERO9? 
EBOA 
EBOR 

EBOE 
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CD1DE7 

FS 
JEO1 

CDBED1 

F1 
23 
77 

2B 

1EOQZ 
c? 

CDYDE7 

ES 

DS 
CD1DEER 

1600 
SF 
CD4FD1 
D215DA 

D1 

E3 

7B 

FEO2 
CCc87D1 

£1 

1E02 
ce 

CDYDE7 

ES 
DS 

CD1DER 

SF 
7E 

57 
C3EDEA 

CDYDE7 

RCHR cALL :E71D 
FUSH PSW 
MVI  A,:01 
CALL :D1BE 

FOF FSW 
INX H 
MoV M. A 

DeX H 

* Entry from “SFC™: 

RCR10 MVI E,:02 
RET : 

* 

Rev.1 

Get argument value in A 

Save it 

Find place in heap for 

a 1-byte string 

Get argument 

Store it in Heap 

Pnts to length byte 

Status: temporary 

0K KOKR K KKK KKK KKK KKK KKK KX X 

X RUN basicfunction LEFT$ % 

KR KKK KK KKK KKK KK KKK KK X K 

X 
¥ Given a string, returns a number of characters 

¥ from the left end. 

X 

RLEFT CALL :E79D 
PUSH H 
FPUSH D 

CALL :EBI1D 

MVI D,: 00 

RLF10 MOV E,A 
RLF20 CALL :D14F 

JINC :DALS 

FOF D 
XTHL 
MOV ALE 
CPI  :02 
cz D187 
POF H 
MVI  E,:02 
RET 

X 

Eval string expr 
Save string pntr 

Reqd length in A 

Length in DE 

Extract substring 

Evt. run error “NUMBER OUT 

OF RANGE” 

Get status 

Temporary? 
Then clear heap entry 

Status temporary 

30K XK KKK KK KK KKK K XK KOK K K0K R 0K Ok 

X RUN basicfunction RIGHT$ ¥ 

KK K 3K KKK K K 3K K K KKK KKK KKKk K KK K K 

X 
¥ Extracts a number of 

¥ right end of a given 

X 

RRIGHT CALL :E79D 
PUSH H 
FUSH D 
CALL :EB1D 
MOV E.A 
MOV ALM 
SUB E 
MOV  D,A 
JMF  sEAED 

X 

characters from the 

string. 

Eval string expr 

Save string pntr 

Get length substring 

in E 

Get total string length 

Startposition in D 
Extract substring 

FORR KKK KOO XX KKK KX 
¥ RUN basicfunction MID$ X 
KRR OKNOR KKK KKK K KR K KKK KKK 

X 
RMID CALL :1E79D Eval string expr
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312 
313 

314 
315 
316 
317 
318 
319 

320 
321 
322 
323 
324 
325 

326 
327 

328 
329 

330 
331 
332 
333 
334 
335 

33 
337 

338 
339 

340 
341 

342 
F43 

344 
345 

346 
347 

348 

349 
350 

351 

352 
353 

354 
355 

356 
357 
358 

359 
360 
361 
362 

363 
364 

365 
366 

367 
368 
369 

370 
371 
372 

373 

EB11 
EB12 

EB13 
EB16 
EB17 
EB1A 

EB1D 

ER1E 
EBI1F 

EB22 
EB2Z3 
EB24 

EB25 
EB28 

EB29 
EB2A 
EE2D 
EBZ2E 

EE31 

EB33 
EB36 
EB38 

EB3B 
EB3IC 

EBJE 
EB41 

EB42 

ER43 
EB46 
EB47 

EB48 
ER49 
EB4A 

ER4B 
EB4C 

EB4D 

EB4E 
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CD1DE7 
C3ECEA 

ES 

DS 
CD1IDE7 

D1 
E1 

c9 

CD?1E7 

CcS 

7E 
323401 

23 
223201 

OEOQO 

213501 

3601 
CD1ECO 

35 
3E0A 

D2FSD9 

Cc1 
c9 

CDS1ER 

AF 

PUSH 

PUSH 

CALL 
MoV 
CaLL 
JMP 

X 

H 
D 
1EB1D 
D.A 
+E71D 
1EREC 

Save string pntr 

Get startposition 

in D 
Get length in A 
Extract substring 

EXRRRRKKRRRRRRRIORRERXXKKRKKKKK 

¥ GET VALUE OF ARGUMENT IN A ¥ 
L2232 233 33338 22222 

X Exit: DEHL preserved. 

* 
REXIK PUSH 

PUSH 

CALL 

POF 
POP 
RET 

L 

H 
D 

1E71D 

D 
H 

Get value of argument in A 

KR KKK KRR K KRR KRR KR XX 

X RUN basicfunction VAL X 
AOKK KKK K KKK KK KKK K KKK KKOK R X 

X 
% Takes a string and converts it to a FPT number. 

X 
RVAL CALL 

PUSH 

SUEPT MoV 
STA 
INX 

SHLD 

MVI 

LXI 
MVI 
cAaLL 
DCR 

MVI 
JNC 

POP 
RET 

X 

1E791 

M 
113 Y 

B 
As 

H 

Eval string expr 

Length of string in A 

and in EFECT 
HL pnts to 1st string byte 
Addr into EFEPT 
Char count 

Input from string 

encode FPT number into MACC 
Input from keyboard 

1f over/underflow: run 
error *INVALID NUMBER® 

KK KKK KK KKK KKK KKK KK K KKKk XK 

% RUN basicfunction FRE ¥ 

KRR KK KRR KKK KKK KKK KRR KK 

* 

¥ Returns a INT given size of free RAM space. 

% Result in MACC. 

% FRZBY: Also used to copy HL into MACC. 

X 

3 

x 

Exit: BC preserved, 

RFRE CALL 

FR2BY XRA 
FUSH 
PUSH 

MOV 
MOV 

MoV 
RST 

DATA 
POP 

1EBS1 

o
=
 
s
P
O
U
O
O
W
D
 

AFDEHL corrupted. 

Calc free RAM space in HL 

) Free space in CD 

) 

A,B=0 
Copy reg A,B,C,D into MACC
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374 EBAF C1 
375 ERS0 C9 
376 
377 

378 
379 
380 

381 
382 
383 

384 
385 

386 
387 

388 
389 
390 

391 
392 
393 

394 

395 

396 
397 

398 

399 

400 

401 

402 

403 

404 
405 

406 
407 
408 
409 

410 

411 

412 

413 
414 

415 

416 

417 
418 

419 

420 
421 
422 

423 

424 
425 
426 
427 
428 
429 
430 
431 
432 

433 

434 

43 

EBS1 
EBS4 

EBSS 
ERS8 
EBSE 

ER7S 
ER76 
ER77 
EER78 

2AAS0Z 
EB 
2AAS02 
CD1ADE 
ce 

212901 

E7 
OF 
ES 
21EDDO 

E7 

C21SDA 

c1 
ce 

15 
Fa 
24 
00 

FOF B 
RET 

* 

KRR KKK KKK MO KK KK KKK KKK KKK 

* CALCULATE FREE RAM SPACE X 
KKK KKK KK KKK KK KKK KRR Rk K 

X 

* Exit: HL: Free RAM space. 
X DE: STBUSE. 
X AEC preserved, F corrupted. 

X 
SIZE LHLD :02A3 Get end symtab 

XCHG in DE 
LHLD 1:102AS Get bottom screen RAM 

CALL :DE1A Calc. free space in HL 

RET 
X 

KKK KR KOR KKK KR KK OKKOK R KK KKK KOk X K 

¥ RUN basicfunction FRE@ X 
KKK KOKK K KKK K KOOk X KRRk KKKk 

Toscillator cycles”™ (INT). 

W 
K 

W 
X 

H 
W 

Entry: MACC: Value for freq. 

Exit: BC preserved, AFDEHL corrupted. 

Given a frequency in Hz, returns a period in 

RFREQ@ LXI H,:0129 Startaddr scratch area for 
expression evaluation 

RST 4 Copy reqd freq to scratch 

DATA :OF area 
FUSH H Save startaddr scratch area 
LXI H, : DOED Addr sound constant 

R8T 4 Sound constant into MACC 

DATA :10C 
FOP H Get start scratch area 
RST 4 Calc sound const/reqd freq 

DATA :09 
RST 4 Change it to INT 

DATA :48 
PUSH B 
RST 4 Copy result to reg A,B,C,D 

DATA :15 
ORA B > 64K ? Then run error 
JNZ :DA15 *NUMBER OUT OF RANGE”® 

FOP B 

RET 

X 

KK KOKOK KKK K KOk KKk KKk Kk K 

¥ DATA - (not used) X 
KKK KK X KOKKOROK KOK KKK KK 

X 
LOE235 DATA :15 

DATA :F4 

DATA :24 
DATA 100 

* 
KRR XK KOO KKK KKK KKKKK K 
¥ RUN basicfunction GETC % 
KKK KKK KOR O KOKKIOKK KK K 0K Kk K K 

* 

Sound constant 

¥ Gets one character from keyboard. Returns its



PABE 08 

436 
437 
438 
439 ER79 
440 EB7C 
441 EB7D 
442 EB7F 
443 
444 
445 
446 
447 
448 
449 
450 EB82 
451 EBBS 
452 EEB86 
453 EE89 
454 EBBA 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 EBBD 
466 EBBE 
467 EBBF 
468 EB90 
469 EB91 
470 EE92 
471 EB93 
472 EB96 
473 EB97 
474 EEB9A 
475 EB9B 
476 EB9SC 
477 
478 
479 
480 
481 
482 EB9D 
483 ER9E 
484 EB9F 
485 EBAC 
486 
487 
488 
489 
490 
491 EBA1 
492 EEAS4 
493 
494 
495 
496 
497 
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CDBBEDé& 

&F 
2600 
C344EB 

CD1DE7 

57 
CDEOD8 
7B 
C37CEBR 

CSs 
E7 
15 

C1 
E7 
1E 
21F1D0O 
B7 
F29CEB 

CD&3ES 
C34&EB 

¥ ASCII value in MACCy O if no inputs. 
¥ FR1BY: Also used to copy 1 byte inte MACC. 

X 
RGETC CALL :D&EB Scan keyboard, result in A 

FR1BY MoV L,A Result in L 
MVI  H,3100 
JMP tEB4S Result into MACC 

X 

(2222222222333 33222223 
¥ RUN basicfunction INP X 

EE2ES 2333323833333 382388 
X 

¥ Reads a byte from a Real World address (DCE-bus). 
x 
RINP CALL :E71D Get RW addr in A 

MoV D,A and in D 

CALL :DBEO Get input from DCE-bus 

MOV AE Result in A 
JMP sEB7C Result into MACC 

X 
KKK KKK KKK KKK KK KKK KKKk X 
¥ RUN basicfunction INT X 

KKK KKK RKOK KKK KKK KKK kKR K kX 
* 

¥ Returns a integer FPT value, just less than the 

% FPT argument given. 

¥ REMARK: Routine is wrong if -1 < nr < 0. Then 
* the result is -1 ! 
X 

RINT FUSH B 
RST 4 Copy MACC to reg A,B,C,D 

DATA :15 
FOF B 
RST 4 Change MACC to INT, and then 
DATA :1E to FFT 
LXI H, :DOF1 Addr FPT(-1) 

ORA A 

JFP 1ER9C Abort if positive 

RST 4 Add -1 if MACC negative 
DATA 100 

LOE239 RET 
X 
KRARAKRKAKR KR KK KR KR KR KK 
* DATA ~ (not used) X 
KK KKK KOKOKK K ORKOK KKK KK X K 

X 

LOE240 DATA :81 FPT (-1) 
DATA 180 
DATA :00 

DATA 1100 
x 

KKK KK OKKOKOK K K OKKKK KKK KKK K KKK KK 
¥ RUN basicfunction VARPTR X 
KRRRK KRR K KKK R KRR KKK KK 
X 
RVFT CALL 1E963 Get varptr in HL, T/L in A 

JIMP 1EB46 Varptr into MACC 
X 

KRR KRR KKK KR KKK KR O KK KK K 
X RUN basicfunction XMAX % 
KK KK KKK KKK KK KK KO KKK KOO XK 
X
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498 

499 

S00 

S01 
S02 

S03 
S04 

505 

506 

507 

So8 
509 
S10 

511 

512 

S13 

514 

515 
S16 
517 

518 

519 
520 

521 
522 
523 

524 
525 
526 
527 

528 
529 

5930 

531 

532 
533 
534 

538 
536 

537 

538 
539 

540 
541 

542 

543 

544 
545 
546 
547 

S48 

549 
550 

o951 

552 
553 

554 

§55 
S5S6 

557 
558 
559 

EBA7 
EBAA 

EBAB 

EBAE 
EBBE1 

EBB4 

EBB7 

EBE8 
EERBY9 

EBEA 
EBEB 

EBBE 
EBEF 

EBCO 

EEC1 
EBC3 
EECé 

EBC7 
EECA 

EBCC 

EBCD 

EBCF 
EBD2 

EBD3 
EBDS 
EBD8B 

EBD9 
EEDC 

EBDF 

EBEZ2 
EBEZ 
EBES 

EBES 
EBEY 
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CDER4EE 

ER 
C346EB 

CDB4EF 
C37CER 

210000 

CS 

4C 
EF 
27 
DAOZESL 

78 

C1 
ce 

JEOS 
CD43E7 

57 
JA4000 

E&6F8B 

B2 

F&08 
CDo8D8 

cs 
3E30 
0106FC 

02 
21FFFF 
2200FC 

SA0LIFD 

EB 
JIEOO 

02 

2A00FC 

CD14DE 

RXMAX CALL :EEE4 Get 

XCHG Max 
JIMP 1EB46 and 

X 

KRKKRKKKRKOKIORKKRRE KR KKK KK A 

¥ RUN basicfunction YMAX ¥ 
FOKK KK AOOK KKK KK KK XK KK KKK KKK K 

X 

RYMAX Get 

Max 

:EER4 

1ER7C 
CALL 

JIMP 

X 

max Y, X—coord graph area 

X-coord in HL 
inta MACC 

max Y,X-coord graph area 

Y-coord into MACC 

FOK KK KKK KK KOK KK KKK KR K KKK KRR K KKK KK KKK KKK KK KK 

* GET MAX. Y,X-CODRDINATES GRAPHICS AREA X 

AR R KKK ROKOK KKK K KKK KOKOR K KKK XK KK 

X 

KKK KKK KKK KK KKK 

) Coord dot 0,0 

Ask colour of point and 

size graphics screen 
Evt run screen error 

Max Y-coord in A 

% Exit: DE: Max. X-coordinate. 
* A: Max. Y-coordinate. 
X BC preserved. 
* 

LOE245 LXI H, 2 0000 
FPUSH B ) 

mMov C,H ) 

RST S 
DATA :27 

Jc 1ELO2 

MOV AR 
POF B 

RET 

X 
3K OKKOK K K KKK KKK KKK KR XK KX K X 

¥ RUN basicfunction PDL X 
3K K K 3OK K K K K 3K KK K K K KK KK KK K K X 

* 

* A given paddle channel is enabled. Counter O is 

* set to FFFF. The counter is read over and over 

¥ until it is counted out. 
X 
¥ Exit: BC updated, AFDEHL corrupted. 

* 
RFDL MVI A, 205 

CALL :E743 Get paddle select (0-5) 

MOV  D.A into D 
LDA 10040 Get FOROM 

ANI iFB ROM/cass.select only 

ORA D OR with paddle select 

ORI 108 Faddle enable 

CALL :D8¢8 Load FORO/FOROM 

FUSH R 

MVI A, :30 
LXI B,:FCO& Addr 8253 cmd word 

STAX B Select ch.0, mode O, 2 byte 

LXI  H,:FFFF 
SHLD :FCoO Load counter ch.0 
LDA :FDO1 Get pdl timer trig impulse 

(Useless: A is cleared in 
OEBEJ) 

PDL10O XCHG DE = FFFF 

MVI  A,:00 
STAX B (FCO6)=00: counter 0, latch 

operation 
LHLD :FCOO Get contents counter O 
CALL :DE14 Compare HL-DE
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560 
561 
S62 
563 
Sé4 
565 
Séb6 
567 
568 
569 
570 
571 
572 
S573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 

30K K ROR K RO K KR KKKK KKK KKK KKK K 

¥ S YMBOL 
FOKKORKOKK KKK KKK 0K XK R KKK K KKK XK 

FR1BY 

LOE240 

PDL20O 

RALOG 

RCHR 
RCURY 

RFRE 

RINP 

RLEN 
RLOGT 

RSIN 

RSTR 

RVAL 
SIZE 

SUEFT 

EBEC 
EBEF 
EBF2 
EBFS 
EEBF6 
EBF9 
EBFC 
EBFD 
EEFE 
ECO1 
ECO3 
ECO4 
ECOS 
ECO6 
ECO8 
ECO9 
ECOC 
ECOE 
EC11 
EC12 

EC13 

EC16 

DAI FIRMWARE OEA40-0OEC15 V1.0 Rev.1 

DAEZEB 

CD26DE 
11CEFF 

19 

DAFCER 
210000 

E&6FO 
CDO6D8 
3§ 
7D 

C37CER 

EB7C FR2ZBY 
EB9D LOE245 
EBFC FDL30 
EAS3 RASC 
EADZ2 RCOS 
EABE REXIK 
ER43 RFREQ 

EE82 RINT 

EAC4 RLF10 

EASF RMID 
EA6S RSFC 
EA77 RTARB 
EB2S RVFT 
EBS1 SPC10 
EB29 

PDL20 

PDL3O 

TABLEZX 

EB46 

EBE4 
ECO&6 

EACR 
EALB 

EE1D 

EBSC 

EBBD 
EAEC 

EBOE 
EABC 

EARZ 
EBA1L 

EABF 

END 

LOE235 

MFPT48 

RABS 

RASIN 
RCR10Q 

REXF 

RGETC 

RLE10O 

RLF20 

RFPDL 
RSER 

RTAN 

RXMAX 

SPC20 

1EBE2 
1DE26 
D,:FFCE 
D 
1EBFC 

H, 1 0000 
AH 
A 

1 ECO6 
L, sFF 

EB7S 

EA40 

EASO 

EALE 
EADF 

EASH 

EB79 

EAC7 

EAED 
EBC1 

EAL2 

EAGLB 
EBA7 

EA93 

Again if DE > HL 
HL = 2-compl. of HL 

) Substract 49 
) 
If result negative 

(FCO6)=#361 Chan 0, mode 3 

Get PORO/POROM 
Disable paddle operation 

Load PORD/FOROM 

A=0 if result negative, 

else FF 
Move A into MACC 

LOE239 EB9C 
PDL1O EBEZ2 
RACOS EA71 
RATN EA74 
RCURX EAEB 
RFRAC EAS9 
RHEX EAB3 
RLEFT EARE2 
RLOG EASC 
RRIGHT EAFF 
RST20 EA7D 
RTKSS EA47 
RYMAX EBAE 
SFC30 EAYE



FAGE 01 

002 
003 

004 
0% 
006 

007 
008 
009 

010 
011 

012 
013 
014 

015 

016 
017 
018 
019 

020 
021 

022 

023 
024 
025 
026 

027 

028 

029 
030 
031 
032 

033 
034 

035 

036 
037 

038 

039 

040 
041 
042 

043 
044 

045 
046 
047 

48 
049 

50 

051 
052 

053 
0S54 

055 
056 

057 

0S8 
059 
060 
061 
&2 

EC16 
EC19 
EC1A 

EC1D 
EC20 

EC21 
EC22 

EC23 
EC24 

EC25 

EC26 

EC27 
EC2A 

ECZD 

EC30 
EC33 

EC34 
EC35S 

EC36 
EC39 

EC3A 
EC3B 
EC3C 
EC3D 
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CDFBE& 

7E 
C37CER 

21FSDO 
E7 

oc 
ce 

0z 
ce 

OF 

DB 

CD8AEC 

ORG 1EC16 

X 

* 
X 
KXKKRKKIKIOKK KRR KKK K KKK X 
¥ RUN basicfunction PEEK X 
FOHOK KK KK KK KK KK KKK KKK KX X 

x 
* Returns the contents of a memory location 

¥ with an address given as INT argument. 

3 
RFEEK CALL E&6FB Get addr in HL 

Mov AM Get its contents 

JMP 1EB7C Move it into MACC 
* 
KR KOOKKOOOOKOCK KKK R KKK KR X 

¥ RUN basicfunction PI X 
ROKR KKK K KOK K KK KOK K KKK KKK KKK 
X 

¥ Returns a value of 3.14159. 
X 
RFI LXI H, 2 DOFS Addr FPT (FI) 

RST 4 FPT (PI) into MACC 

DATA :10C 
RET 

X 
KKK KOO KK KO KKK KKKk 

¥ DATA - (not used) % 
3K KOKKOKOK 30K X KKK K KKK K K X K 

* 
LOE252 DATA 3102 FFT (FI) 

DATA :C9 

DATA :0F 
DATA :DB 

X 
30K KK OKOK KK KKK K K KKK OK KOk K KK X K 

% RUN basicfunction RND ¥ 
FOKOKK KK 20K 0K KK K KOK KOk K0k Ok X k% ok 

* 
X Returns a random or pseudo-random number. 

¥ If argument » O: Returns a pseudo-random number 

* in the range 0 <= R < argument. 
¥ If argument 0: Returns a hardware random number 

X 0 <R 1. 
¥ If argument < O: Number replaces the kernel for 

3 calculating further pseudo- 

X random numbers. 
X 
RRND CALL :EC8A Test if arg is O 

Jz :1E40C Then hardware random 
LXI H,:012D Addr randdom number kernel 

JF $EC35 1f pseudo random number 

RST 4 Copy MACC to kernel 

DATA :OF 
XCHG 
LXI H,: 0129 Addr scratch area WORKE 
RST 4 Copy MACC to WORKE 

DATA :0F 
FUSH H Saveaddr WORKE 

XCHG 
FPUSH H Save addr RNUM 
MVI M,:01 Limit range 1-2
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064 
065 
066 
067 

068 
069 
070 

071 
072 

Q73 
074 
075 
076 

077 
078 
079 

080 
oB1 

082 
083 
084 

08s 
086 
087 
o088 
0BY 
090 
091 

092 
93 
094 
095 

096 

097 
098 
099 
100 

101 

102 
103 

104 
105 
106 

107 
108 

109 

110 
111 

112 
113 
114 

115 

116 
117 

118 
119 

120 

121 
122 
123 
124 

125 

EC40 

EC41 
EC42 

EC44 

EC47 
EC48 
EC49 
ECA4C 

ECA4D 

EC4E 
ECA4F 
ECS0 

ECS1 
ECS2 

ECSZ 
ECSé 
ECS57 

ECS8 
ECSB 

ECSC 
ECSD 

ECSE 
EC61 
EC62 

EC63 
EC64 

EC&67 
ECé&8 

EC69 
EC6A 
EC6ER 

EC6C 

EC6D 

EC6E 
EC6F 

EC70 
EC71 

EC72 

EC7S 
EC7B 

EC7EB 

EC7E 
EC7F 

ECB2 
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E7 

21FDDO 
E7 

63 
21BOCE 

E7 

&6 
15 
C244eC 

SE 

23 
o6 

23 
EB 
CCCCDA 

caA9Cs8 
C367CD 

CDBAEC 
c8 
21F1D0O 
E7 

RST 4 Copy last nr from RNUM 

DATA :0C into MACC 
MVI  D,:05 

RRD10O LXI H,:C6AB Addr RNDA 

RST 4 Multiply ROXRNDA 
DATA 154 
LXI H, :C6AC Addr RNDB 
RBT 4 Add RNDB to ROXRNDA 

DATA :4E 
NOP 
NOP 
NOF 

NOF 
NOF 
LXI H, : DOFD Addr AND mask 

RST 4 IAND: pick out mantissa 

DATA 163 
LXI H, :C6BO Addr OR mask 
RST 4 I0R: set mantissa top 

DATA 166 bit, + range 1-2 

DCR D 
JINZ 1EC44 Again if DO 
FPOP H Get addr RNUM 
RST 4 Copy MACC to RNUM 
DATA :0F 
LXI H, : DOF1 Addr FPT (~-1) 

RST 4 Add -1 to MACC (range 

DATA :Q0 o-1) 
POFP H Get addr WORKE 
RST 4 Frig range: multiply 

DATA :06 MACCX (WORKE) 

RET 

X 
KK KKR KK KKK KRR K KKK X R ROk X 
¥ part of RUN TALK (CDé&4) x 
FOKK KKK KKK KKK KKK KOORRKKK K 

X 
X Entry: Z=1: Code OC (delay). 
3 Z=0: Code oD (ML call) 

X 

MFPT46 MoV E.,M ) 
INX H ) Wait-time/ML address 

MoV D,M ) in HL 

INX H ) 

XCHG ) 
cz 1 DACC If to be waited 

CNZ .:CBAY Else: Run ML routine 

JMP :CD&7 Return: Handle next code 

x 

EXXXRRKIOKOKKKKRR KK KK KKK 
¥ RUN basicfunction SGN ¥ 

KEKEKRKKIOROKKKKRARRRKKK KKK 

X 

¥ Takes a FPT value and returns: 

* +1 if value is positive. 

X O if value is zero. 

X -1 if value is negative. 

3 

R SGN CALL :ECBA Test if variable is zero 

RZ Then ready 

LXI H,:DOF1 Addr FPT(-1) 

RST 4 Copy —1 into MACC



PABGE O3 

126 
127 

128 
129 

130 
131 

133 
124 
135 

136 
137 

128 
139 

140 

141 
142 
143 
144 

145 
146 
147 

148 
149 
150 
151 
152 

153 

154 
155 
156 
157 
158 

159 
160 
161 

162 
163 

164 
165 

166 
167 

168 
167 
170 

171 

172 
173 
174 
175 

176 
177 

178 
179 

180 

181 
182 

183 
184 

185 
186 
187 

ECBZ 
ECB4 

ECB7 
ECB8 
EC87 

EC8A 
ECBER 

EC8C 

EC8D 
ECBE 
EC8F 
EC?0 
EC?1 
EC?2 

EC93 
EC96 

EC97 

EC98 
EC?9 
EC?A 
EC9R 

EC9C 

EC?D 
ECAQ 
ECA1L 
ECAZ 

ECAZ 
ECA4 

ECAS 
ECAB 
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oc 
FABYEC 

E7 
1B 
ce 

CA98EC 
7B 

B7 

D1 
7A 
D1 
(03 
ce 

c1 
DAOZES 
C37CER 

DATA :0C 

JM 1EC89 Ready if already negative 

RST 4 Else change sign MACC 

DATA 11B (make MACC +1) 

LOE257 RET 
X 
FRRRKKRKRERRKKXREKKKKKK 
% TEST A FFT VARIABLE % 
KRRKKIORK R KRR KT IR RN KK K 
* 
¥ Entry: Variable in MACC. 

¥ Exit: Z=1: Variable is zero. 

3 Z=0: Other flags set on exponent byte 

¥ of variable. 
* ABCDEHL preserved. 

x 
F TEST PUSH R = 

FUSH D 
FPUSH FSW 

RST 4 Copy MACC to reg A,E,C,D 

DATA :15 
> Exp byte in E 

) 

) Check if nr is zero 

) 

98 Then quit 

Get exp byte 

Set flaags on it 

m 
m
a
o
 

FTS10 FOF 

=4
 

=]
 

< 

o 
U
;
>
U
 
D
r
e
o
c
O
w
o
m
 

o 

X 

FROKK KKK KKK KOO KK KORR KKK KX 

¥ RUN basicfunction SCRN ¥ 

FOKROKKKK KKK KK KOOI K ORK KKK K K 

x 

RSCRN CALL :ESF3 Eval given coord 

FUSH B 

MOV C.A Y-coord in C 
RST S Ask colouwr of dot on screen 

DATA :27 + size graphics screen 

FOP B 
Jc tE6O2 Evt run screen error 

JMF :ER7C Contents screen loc in MACC 

% This module lists a program from the textbuffer 

¥ onto the screen (or into other required direction) 

X 
30K KKK R KKK KR KKK KKK K K K KOk X 

¥ LIST A FROGRAM LINE * 
FORK KK KR KOKKOR KHOKK KR KR KKK X 

X 

¥ Entry: EBC: Points to start of textline. 

¥ Exit: BC: Foints to start of next line. 

X DEHL preserved, AF corrupted.



PABGE O3 

126 
127 

128 
129 

130 
131 

133 
124 
135 

136 
137 

128 
139 

140 

141 
142 
143 
144 

145 
146 
147 

148 
149 
150 
151 
152 

153 

154 
155 
156 
157 
158 

159 
160 
161 

162 
163 

164 
165 

166 
167 

168 
167 
170 

171 

172 
173 
174 
175 

176 
177 

178 
179 

180 

181 
182 

183 
184 

185 
186 
187 

ECBZ 
ECB4 

ECB7 
ECB8 
EC87 

EC8A 
ECBER 

EC8C 

EC8D 
ECBE 
EC8F 
EC?0 
EC?1 
EC?2 

EC93 
EC96 

EC97 

EC98 
EC?9 
EC?A 
EC9R 

EC9C 

EC?D 
ECAQ 
ECA1L 
ECAZ 

ECAZ 
ECA4 

ECAS 
ECAB 
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oc 
FABYEC 

E7 
1B 
ce 

CA98EC 
7B 

B7 

D1 
7A 
D1 
(03 
ce 

c1 
DAOZES 
C37CER 

DATA :0C 

JM 1EC89 Ready if already negative 

RST 4 Else change sign MACC 

DATA 11B (make MACC +1) 

LOE257 RET 
X 
FRRRKKRKRERRKKXREKKKKKK 
% TEST A FFT VARIABLE % 
KRRKKIORK R KRR KT IR RN KK K 
* 
¥ Entry: Variable in MACC. 

¥ Exit: Z=1: Variable is zero. 

3 Z=0: Other flags set on exponent byte 

¥ of variable. 
* ABCDEHL preserved. 

x 
F TEST PUSH R = 

FUSH D 
FPUSH FSW 

RST 4 Copy MACC to reg A,E,C,D 

DATA :15 
> Exp byte in E 

) 

) Check if nr is zero 

) 

98 Then quit 

Get exp byte 

Set flaags on it 

m 
m
a
o
 

FTS10 FOF 

=4
 

=]
 

< 

o 
U
;
>
U
 
D
r
e
o
c
O
w
o
m
 

o 

X 

FROKK KKK KKK KOO KK KORR KKK KX 

¥ RUN basicfunction SCRN ¥ 

FOKROKKKK KKK KK KOOI K ORK KKK K K 

x 

RSCRN CALL :ESF3 Eval given coord 

FUSH B 

MOV C.A Y-coord in C 
RST S Ask colouwr of dot on screen 

DATA :27 + size graphics screen 

FOP B 
Jc tE6O2 Evt run screen error 

JMF :ER7C Contents screen loc in MACC 

% This module lists a program from the textbuffer 

¥ onto the screen (or into other required direction) 

X 
30K KKK R KKK KR KKK KKK K K K KOk X 

¥ LIST A FROGRAM LINE * 
FORK KK KR KOKKOR KHOKK KR KR KKK X 

X 

¥ Entry: EBC: Points to start of textline. 

¥ Exit: BC: Foints to start of next line. 

X DEHL preserved, AF corrupted.
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i88 X 
189 ECARB DS SLINE PUSH D 
190 ECAC ES PUSH H 

191 ECAD 03 INX B Pnts to line nr 

192 ECAE CDAEEF CALL :EFAE List line nr 

193 ECB1 3EO0B MVI A, 108 

194 ECB3 CD2ADE CALL :DB2A Cursor to tab 8 

195 ECB& CDCCEC LOE242 CALL :ECCC List statement 

196 ECB? 0A LDAX B Get next byte 

197 ECBA B7 ORA A 

198 ECBR F2CSEC JpP tECCS If no more statements 

199 ECBE CDFSEF CALL :EFFS Else: print "1’ 

200 ECC1 3A DATA 13A 

201 ECC2 C3IB&EC JIMP :ECBé List next statement 

202 ECCS CDFSEF LOE263 CALL 1EFFS print car.ret 

203 ECC8 0D DATA :QD 

204 ECC9 E1 FOFP H 

205 ECCA D1 POP D 
206 ECCE C9 RET 

207 3 
208 KKK KKK KKK KKK KKK Rk K K 

209 % LIST A STATEMENT X 

210 AERKKRKKRRRKKKRKRKKK 

211 X 

212 % Based on the token in the textbuffer, a particular 

213 % statement will be printed. 

214 X At first, the Basiccommand will be printed. The 

2158 X pointers to the particular strings are in a table 

216 % starting at CD8E. The base for the table is CCO08j3 

217 ¥ the offset is calculated by TOKEN %3. 

218 X 

219 X The databyte after the stringaddress pointer 

220 ¥ indicates which list-routine has to be used for 

221 ¥ the rest of the statement. This byte is a offset 

222 % for table ECF8. 

223 L3 

221 % Entry: BC: Foints to token. 

225 % Exit: BC: Foints to next statement. 

226 X AFDEHL corrupted. 

227 X On stack: Returnaddress from this sub-— 

228 * routine. 

229 * 

230 ECCC OA SCOM LDAX B Get token 

231 ECCD 03 INX E Update pointer 

232 ECCE SF MoV E.A token in E 

233 ECCF 1600 MVI D,:00 

234 ECD1 2108CC LXI H,:CCOB Startaddr stringtable 

235 ECD4 19 DAD D ) Add 3% token 

236 ECDS 19 DAD D ) 

237 ECDé 19 DAD D ) 

238 ECD7 SE MoV E.M BGet lobyte stringaddr 

239 ECDB 23 INX H 

240 ECD9 Sé Mov D.M Get hibyte stringaddr 

241 ECDA 23 INX H Point to data after addr 

242 ECDE EB XCHG Stringaddr in HL 

243 ECDC 7E MoV AM Get length byte of string 

244 ECDD B7 ORA A Length=07? 

245 ECDE CD32DE CALL :DB32 List Basiccmd string 

246 ECE1 1A LDAX D Get data byte after string- 

247 address 

248 ECE2 CAEAREC Jz 1ECEA If length string =0 

249 ECES FEOQOQ CFI 100
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250 ECE7 C46BCE CNZ :CE6R Print space if byte after 

251 stringaddr <>0 

252 ECEA 1A SCM10 LDAX D Get data byte (= offset) 

253 ECER 87 ADD A Offset %2 

254 ECEC SF MOV E,A in E 
255 ECED 1600 MVI D,:00 

256 ECEF 21FBEC LXI H, 1ECF8 Startaddr table Listroutines 

257 ECF2 19 DAD D Add offset 

288 ECFI SE MOV EM Get addr in DE 

259 ECF4 23 INX H 
260 ECFS Sé6 MoV D,M 

261 ECF6 EB XCHG Addr routine in HL 

262 ECF7 E9 PCHL Go to this adress 

263 x 

264 KKK KKK 3K K KKK K K KKK K K OK KKK K K KOO K K K 

265 ¥ POINTERS LIST HANDLING ROUTINES X 

266 FOK KK KK KKK KK KKK K KK K KK ROR KK KKK KKK K 

267 X 

268 X Table with addresses of listroutines for the 

269 ¥ part of a statement after a token. 

270 * 

271 % Startaddress table is ECFB. The offset (given 

272 % between brackets) is identical to the data 

273 % byte after the addresses in the table on CDS8BE. 

274 X 

275 ECFB JAED LOEZSS DEL :EDZA (00) nothing more 

276 ECFA 41ED DBL. :ED41 (01) linenr 

277 ECFC 3BED DBL :ED3B (02) linenr linenr 

278 B (not used) 

279 ECFE 44ED DEL :ED44 (03) unguoted string 

280 EDOQO 4DED DBL 1EDAD (04) E (E=expr) 

281 EDO2 47ED DBL 3ED47 (05) ELE 

282 EDO4 S&ED DEL 1EDS6 (06) E E 

283 EDO6 62ED DEBL tED62 (07) ELE E 

284 EDOB SCED DEL. 1EDSC (08) E,E E.E E 

285 EDOA SOED DBL 1 EDSO (09) E E E E 

286 EDOC &BED DEL :ED6B (0A) E 

287 EDOE 7AED DBL :ED7A (OB) liner-linenr 

288 ED10 B4ED DEL :EDB4 (0C) sound 

289 ED12 9BED DEL 1ED9B (OD) noise 

290 ED14 A4ED DEL tEDAS (OE) envelope 

291 ED16 C1ED DBL :EDC1 (OF) mode 

292 ED18 D9ED DBL :EDD? (10)  input <string> 

293 ED1A EOED DBL :EDEQ (11) input/read/dim 

294 EDIC FOED DBL tEDFO {12) (not used [x1) 

295 ED1E FFED DEL t EDFF (13) let 

296 ED20 QFEE DEL tEEQ9 (14) if then <E> 

297 EDZ2 1AEE DBL sEE1A (18) if goto <linenr:> 

298 EDZ24 2SEE DBL $EE25 (16) if then <linenr’ 

299 ED26 3I0EE DBL :EE30 (17) for to step 

300 ED28 4FEE DBL :EE4F (18) next 

301 EDZA S2EE DRL " :EES2 (19) print 

302 ED2C 6&EE DBL 1EE66 (1A) on goto 

303 EDZE 71EE DBL $EE71 (1B) on gosub 

304 ED3I0 B7EE DEL tEEG7 (1) callm 

305 ED32 94EE DEL 1EE94 (1D) {not used [%1) 

306 EDI4 PEDS DEL 1 DBYE (1E) savea/loada 

307 * 

308 ¥ The vectors marked with [X] are no pointers to 

09 ¥ LIST routines. 

310 b3 

DATA :FF
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312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
68 
369 
370 
371 
372 
373 

ED37 

ED38 
ED39 

ED3A 

ED3B 
EDJE 

ED41 

ED44 

ED47 
ED4A 

ED4D 

EDSO 
EDS3 
EDSé 
EDS9 

EDSC 
EDSF 
EDé62 
ED&S 

ED6B 
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FF 
FF 
FF 

co 

CDAEEF 

CD6BCE 
C3AEEF 

C3EDEF 

CDAZEE 
CD70CE 

C3AZEE 

CDFCEF 
CDFCEF 

CDFCEF 

C3AZEE 

CD47ED 
CD6BCE 
CD47ED 
CD6BCE 
C3IAZEE 

DATA 1FF 

DATA FF 

DATA :FF 
X 
LSS 2RSS 2SS 222323222238 83 
* LIST NO FURTHER EXPRESSIONS X 

KERERRRKRRKKKKRRR KRR KKK AR KRR KKK 
X 

SCN1 RET 

* 
KRR K KRR KRR RKOKRKKOKRRRREKR KKK X 
% LIST 1 OR 2 LINENUMBERS X 
KKK RORRK KRR KKK KRR KK KRR KKK 

X SCN2: List 1 line number. 
X SCN3: List 2 line numbers, separated by space. 

X (This last entry is not used). 
X 
%X Exit: BC updated, DE preserved, AFHL corrupted. 

X 

S8CN3 CALL :EFAE List linenr 
CALL :CE&B Print space 

SCN2 JIMF :EFAE List linenr 

X 
XK KK KKK KKK KKK KKK KKK KKK 

¥ LIST UNQUOTED STRING X 

KRRORNOKK R KKK RKKKRRKERRKKK 

X 

SCNS JIMF :EFED List unquoted string 

* 
KK RKRKKOK KKK KK KK KKK KKKk 

¥ LIST <EXFR>,<EXPR> X 
KK KOKOK KK KKK KOk KKKK KK KKK 

X 

¥ Exit: BC updated, DE preserved, AFHL corrupted. 

X 
SCN7 CALL :EEAZ List <expr> 

SCOEX CALL :CE70 Print *,° 
SCNé& JMP :EEA2 List <expr> 
X 
3K J0K KK KKK R OKOK KK KK KKK KKK KRR KK KKK KK KK X 

¥ LIST <EXPR> <EXPR> <EXFR> <EXPR> X 

KK KK AOK K KK KKK KOK KK 5 KKK KKK XK R XKk K KK KOk K 
x 

¥ Exit: BC updated, DE preserved. AFHL corrupted. 
* 
SCNii CALL EFFC List <expr>jy print space 

S3IEXP CALL :EFFC Idem 
SCNB CALL :EFFC Idem 

JMF 1EEAZ List <expr> 

x 
KKK KKK KK R 0K KKK KKK KK KK K K0k K K KKK XK KKk KKk X K 

X LIST <EXPR>,<EXPR> <{EXPR>,<EXPR> <EXFR> X 
KK KK KKK KK KK 3K KK KK 30K K K K 0K XK K K KKK KK KR K Kk KOk K X 
X 

X Exit: BC updated, DE preserved, AFHL corrupted. 

* 
SCN10 CALL :ED47 List <{exprr,<expr> 

CALL :CE&R Frint space 

SCN9 CALL :EDA47 List <expr>,<{expri 

SCSEX CALL :CE6B Print space 

LOEZ43 JMP 1EEAZ2 List <expr>



FAGE 07 

374 
375 

376 
377 

ED&GR 
ED&E 

ED6&F 

ED71 
ED72 

ED73 
ED74 

ED77 

ED7A 
ED7D 

EDBO 
ED81 

EDB4 

EDBS 
EDB7 

EDBA 

EDBE 

ED8D 

ED?0 

ED93 
ED9S 

ED96&6 

ED?7 
ED98 

ED99 
ED9A 

ED9R 
ED?C 

EDYE 
EDAL 
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CD47ED 

oA 
FEFF 

03 

c8 

QR 
CD7GCE 

CZAZEE 

CDAEEF 
CDFSEF 
2D 
CZAEEF 

0A 
FEFF 
CAFCEF 

OA 
FEFF 
C2S0ED 

CD78CE 
F7ED 
03 

ce 

03 
aF 
46 
46 

oA 
FEFF 
CA90ED 
C3S6ED 

X 
KK K KKK KK K KKK KK K KK K0K KKK KOk K KKK KK 

x LIST <EXPR>,<EXPR>(,<EXPR>) X 
KRR KKK K ORI KKK KKK KKK K 
* 
B8CN1Z2 CALL :EDA47 List <expr>,<expr> 
51210 LDAX R Get next byte 

CFI :FF Terminator? 
INX B 

RZ Then abort 

DCX B 
CALL :CE70 Print =," 
JIMP tEEAZ List <expr> 

x 

KRR ROOKKROK KO K KKK KK KKK X K 

% LIST <LINENR>-<LINENR> X 

FOKKOKKK 0K KKK KKK KKK KK KOk X KKK X 

* 
¥ Exit: BC updated, DE preserved, AFHL corrupted. 
x 
SCN1Z CALL :EFPAE List linenr 

CALL :EFFS Print -7 

DATA :2D 
JMF s EFAE List linenr 

* 

KKK KK KK KKK KKK KKK KK KKK KK R KK KK K K 

¥ LIST EXFRESSION AFTER “SOUND” X 

3K KKK KKK OHOR K KKK FOKKOK KRR KKK KR KX R KK 
X 

* Exit: BC updated. AFHL corrupted. 
¥ DE: preserved if ON, corrupted if OFF. 
X 
SCN14 LDAX R Get byte 

CF1I :FF OFF sign? 

CNZ :EFFC 1f not: List <expr>, print 

space 
LDAX B Get next byte 
CFI :FF OFF sign? 

JNZ :EDSO If not: List <expr> <e)pr. 

<expr> <expr>3j abort 

S1410 CALL :CE78 Else: print °OFF7 

DEL 1ED97 

INX B 

RET 
X 
*x DATA: 

X 
LOEZS4 DATA 3103 

DATA :4F o 

DATA :46 F 

DATA :46 F 

KR XOKK KK K 0K K K K 3K KK KKK K KKKk KKKk 

¥ LIST EXFRESSION AFTER *NOISE™ X 

30K KK KKK K KK KKK KK K K KK KKK KK KKK KKKk 

X 

X Exit: BC updated, E preserved, AFDHL corrupted. 
% . 

sC14A LDAX B Get 1st byte NCB 
CPI :FF OFF sign? 
Jz :EDS0 Then print ’0OFF’, abort 

JMFP :EDS6 Else: List <expr> <expr>
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436 
437 
438 
439 
340 
441 
342 
443 
444 
445 
446 
447 
448 
349 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
863 
464 
465 
466 
467 
468 
369 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

EDA4 

EDA7 

EDAB 
EDAY 

EDAA 
EDAE 

EDAE 
EDE1 

EDB4 
EDES 

EDE8 
EDES 
EDEA 

EDEC 
EDEBD 

EDEE 

EDC1 
EDC2 
EDC3 

EDCS 

EDCé& 
EDC? 

EDCA 
EDCR 

EDCC 

EDCD 
EDDO 

EDD1 

EDD2 

EDD4 

EDDS 

EDDB 

EDD? 

EDDC 
EDDF 

EDEO 
EDE1 
EDE2 
EDE3 
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CDFCEF 

oA 

03 
57 

15 
FABBED 

CD47ED 
CDFSEF 

3K 
C3AAED 

oA 

o3 
FEFF 

c8 

OFE 
C3AZEE 

OA 
o3 
1630 

B7 

FAD4ED 

1F 

3C 
FS 

82 
CD&ODD 

F1 
3F 
1641 

7A 

D4&60DD 
ce 

CDAZEE 

CDFSEF 

3B 

X 
1323333332823 333 2323333233333 33333233 
¥ LIST EXPRESSION AFTER *ENVELOFE™ X 

ARREEKKIKKERERKKKRRREKRREKRR KKK KKK KK 

X* 

% Exit: BC updated, E preserved, AFDHL corrupted. 

X 

SCN1S CALL :EFFC List <expr>, print 
space 

LDAX B Get length of expr 

INX B 
MOV D,A into D 

81510 DCR D 
JM :EDE8 I+ ready 

CALL :ED47 List <V>,<T> 

CALL :EFFS Print 737 

DATA :3B 
JMP tEDAA Next <V>,<T> 

81520 LDAX B Get last byte of expr 

INX B 
CF1 :FF Terminator? 
RZ Then abort 

DCX B 
JMP 1EEA2 List <expr> 

X 
FKK KK KKK KK KK KKK KK K X KO KOK R KK KK XK 

¥ LIST EXPRESSION AFTER “MODE® X 

KKK KOK KKK KK KKK KOK K R K KOk KOk X0k K %K Kk K 

* 

SCN16 LDAX E Get mode byte 

INX B 
MVI D,:30 
ORA A Mode O (FF) ? 
JM :EDD4 Then print 07 

RAR Cy=1 if A-mode 

RSAL10 INR A 
FUSH FSW 
ADD D Convert to ASCII 
CALL :DD6&6O Frint modenr 
POF FEW 

cMC 
MVI D,:41 Frepare print “A° 

51610 MOV A,D 
CNC :DD&O Print A" if A-mode 

RET 

X 

XK KKK R ROKKOK KK KOO R KR KKK KOK KKK KRR KRR KRR KKK KKK 

% LIST EXPRESSION AFTER *INPUT’-"READ’-"DIM" X 

FOK K KKK KKK KKK KKK KKK KKK KKK KK R R KRR KRR R KKK R KKK 

X 

¥ Input with string: 

SCN17 CALL 3EEAZ List string 
CALL :EFFS Print ™37 

DATA 3R 

X Rest: 

SCN18 LDAX B Get nr of variables 
INX B 
MOV D,A into D 

51810 PUSH D
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498 EDE4 CDFCEE CALL :EEFC List variable reference 

499 EDE7 D1 FOP D 

500 EDEB 15 DCR D Decr nr of variables 

501 EDE? C8 RZ Abort if ready 

502 EDEA CD70CE CALL :CE70 Print *," 

503 EDED C3E3ED JMP sEDEX List next variable 

504 3 

505 KKK XK KKK KKK KRR KKK R KRR K RKR KX KRR KK 

506 ¥ part of RUN *DIM*: CALC. RE@D. SPACE ¥ 

507 AKX KKK KKK 0K KKK K KKK KKK KKK K KKK KKK X Kk KK K 

508 X 

509 EDFOQ C28FDE RDM40O JINZ : DEBF If length element <= 254: 

510 then HL=HLXA 

511 EDF3 7C MOV ALH Else: 

512 EDF4 B7 ORA A Set flags on hibyte 

513 EDFS &5 MoV H.L 

514 EDF& ZEQO MVI L,:00 

515 EDFB CB RZ Abort if H=0 

516 EDF9 37 B8TC Else: CY=1, L into H 

517 EDFA C9 RET 

G518 L3 

519 KKK KK OKOR KKK KOK KKK KR KKK X 

520 * RUBBISH — (not used) X 

521 KKK KKK KOK KK KK KKK KK KRR KK X 

522 * 

523 EDFR CE LOEZS2 DATA :CE 

524 EDFC C3 DATA :C3 

525 EDFD F4 DATA :F4 

526 EDFE ED DATA :ED 

527 X 

528 30KOK KKK K K KK KK KK KKK 30K X0k K KK KKK KKK K 

529 * LIST EXPRESSION AFTER 'LET” X 

530 KKK KK KK KKK KKK K KKK KOk KRR KOk K K KKK 

531 *x 

532 ¥ Entry: BC: Points to assign statement. 

S33 X Exit: BC updated, AFDEHL corrupted. 

S534 * 

535 EDFF CDFCEE SCN20 CALL :=EEFC List lefthand variable 

536 reference 

537 EE02Z CDFSEF CALL :EFFS Print *=7 

538 EEQOS 3D DATA :3D 

S39 EEQ6 C3AZEE JMP :EEAZ List righthand expr 

540 X 

S41 EEOQ9 END 

KKK KK KKK K KK KK KKK K KK K KKK KK K 
¥ S YMEBOL TABLEX 

KK KK KKK KKK KKK KKK KK X KKK 

FTEST ECBA FT810 EC9?8 LOE252 EC23 LOE257 ECB? 

LOE262 ECB6 LOEZ26F ECCS LLOE343 ED6B LOE352 EDFB 

LOEZS54 ED97 LOE3SS ECFB MPT46 EC6D RDM40O EDFO 

RFEEK EC16 RFI EC1D RRD10 EC44 RRND EC27 

RSA10  EDCA RSCRN EC9D RSGN EC7RB 51210 ED&E 

51410 ED90 S1510 EDAA 51520 EDEB 51610 EDD4 

51810 EDE3 S3EXP EDS3 SC14A ED9YB SCM10 ECEA 

BCN1 ED3A SCN10Q EDSC SCN11  EDSO SCN12 ED&B 

SCN1Z  ED7A SCN14 ED84 SCNiS EDA4 SCN1é6 EDC1 

SCN17 EDD? SCN18 EDEO SCN2 ED41 SCN20 EDFF 

SCN3 EDZR SCNS ED44 SCNé6 ED4D BCN7 ED47 

SCNB EDS6 SCNF ED62 SCOEX ED4A SCOM ECCC



PAGE 01 

002 
003 

004 
005 

006 
007 
008 
009 
010 

011 
012 EEO? 
013 EEOC 
014 EEOF 
015 EE11 

016 EE12 
017 

018 
019 
020 EE1S 
021 EE1é6 
022 EE17 

023 EE18 
024 EE19 

025 
026 
027 
028 
029 

030 
031 
032 EELA 
033 EE1D 
034 EE20 

035 EE22 

036 
037 

03 
039 

040 
041 
042 
043 EE2S 

044 EE28 
045 EE2B 
046 EEZD 

047 
048 
049 
aso 

031 

052 
053 

054 EE30 
055 EE3T 
056 EE36 

057 EE39 

058 EE3E 
059 EE3E 

060 EEIF 
061 EE40 
062 EEAZ 

063 EE43 
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CDFCEF 
CD78CE 
15EE 
o3 
C3CCEC 

04 
54 
48 

45 
4E 

CDFCEF 
CD78CE 
FICRE 
C3AEEF 

CDFCEF 
CD78CE 

15EE 
C3AEEF 

CDFFED 
CD6ECE 
CD78CE 

4CEE 
CDAZEE 

QA 

ORG 
X 
X 

X 

1EEQ09 

ERRKKERKRKR KRR KRR KRR KRR KKK 

x LIST EXPRESSION AFTER TIFT (1) X 

EERRXRXRRERE KRR KRR RRRORR KRR XK KX 

¥ Lists “<expr> THEN <expr>’. 
x 

X 
SCN21 CALL 

CALL 

MFT17 DBL 
INX 
JMP 

X 
* DATA : 
X 

LOEIS0 DATA 
DATA 

DATA 
DATA 
DATA 

% 

:EFFC 
1CE78 
1EE1S 
B 
:ECCC 

104 
154 

: 48 
3145 

14E 

List <expr>3; print space 

Print *THEN” 

List statement 

Z
m
I
 

- 

FOKK KKK KK KKK KKK KOK KKK K KK KKK KKK KRk 

* LIST EXFPRESSION AFTER TIFT (2) X% 

FOKKOKKOROK KRR KKK KKK KR K KKK KRR KKK K K KKK 

* 
¥ Lists “<expr> GOTO <linenr>’. 

* 
SCNZ22 CALL 

CALL 

DEL 
JMP 

X 

1EFFC 
1CE78B 

1CBF? 
tEFRE 

List <expr>; print space 

Print ’>GOTO’ 

List linenr 

KKK KKK KRR KK RKR R KRR KRR KR KK KKK K 

* LIST EXPRESSION AFTER TIFT (3) X 

KKK K KORKOK KK KK KRR XK XK KOOKKOKK KR KOOKK K 

3 

X Lists *<expr> THEN <linenr>’. 

X 
SC22A CALL 

CALL 
DEL 

JMP 

X 

tEFFC 

:CE78 
tEE1S 
tEFAE 

List <expr>: print space 

Print *THEN® 

List linenr 

KRR KRR K KKK R KOO O X X KKK 

X LIST EXPRESSION AFTER *FOR® % 

KRR KK KKK KK KKK KK KK KO OKOKOOR KOk X 

* 
% Lists "<LET statement> TO <expr> (STEF 

* 
SCN23 CALL 

CALL 
CALL 

1 EDFF 

1CE6B 
1CE78 
tEE4C 

1EEA2 

B 
B 

tFF 

B 

List expr of LET 

Print space 

Frint ~TO" 

List <expr> 
Get next byte 

Terminator? 
Then abort 
Else: 

<expr>)’. 

statement
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064 

065 

066 

Q&7 

068 

069 

070 

071 

072 
Q73 
074 
075 
076 

77 
078 

079 

080 

081 
082 
083 
084 
085 
08ée 

087 
038 
089 

090 

091 

092 
093 
094 
095 
096 

097 
098 
099 
100 
101 
102 
103 
104 
105 
106 

107 
108 

109 
110 
111 

112 
113 
114 
115 
116 

117 
118 
119 

120 
121 
122 

123 
124 
125 

EE44 

EE47 
EE49 

EE4C 

EE4D 

EE4E 

EE4F 

EESZ 
EESX 

EES4 
EESS 

EES6 
EES7 

EESB 
EESE 

EESC 
EESD 
EESF 

EE6O 
EE&Z 

EE&6E 
EE&9 

EE&C 
EE6E 

EE71 

EE74 

EE77 
EE79 

EE7A 

EE7E 
EE7C 

EE7F 

EEBO 

EEB1 
EEB4 
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CD75CE 

3DCD 

CIAZEE 

02 
s4 
aF 

C3FCEE 

oA 
03 

57 
15 
F8 
03 
CDAZEE 

OA 

03 
FEFF 

cg 
CD&ODD 
C3SSEE 

CDFCEF 
CDh78CE 

F9CE 
C379EE 

CDFCEF 
CD78CE 

oicc 
OA 

03 
57 

CDAEEF 

15 
cs 

CD70CE 
C37CEE 

X 
X DATA: 
* 
RLAZO 

X 

CALL 

DBL 
JIMF 

DATA 

DATA 
DATA 

:CE7S 
:CD3D 

:EEAZ 

3Q2 

154 

: 4F 

vVi.0 Rev.1 

Frint *STEF’ 

List <expr> 

T 

o 

KKK KR K OK KK 30K OK KK KK ¥R KOK KKK K Kk X 

* LIST EXPRESSION AFTER *NEXT” X 

HO0OK KKK K00K KKK KK KKK 0K KK KOKK KKK X X X % 

* 

SCN24 

X 

JMF 1EEFC List var.ref. 

KK KKK K KOKK KK KKK KKK KOO K KKK KKK K K KKK KX 
¥ LIST EXPRESSIONS AFTER *FRINT® * 

KKK K KOK0OK0OK KKK KKK KKK XK K KKK R XOK KK KOk X % 

* 
SCN2S 

82510 

* 

LDAX 
INX 

MOV 
DCR 
RM 
INX 

CALL 
LDAX 

INX 
CFI 

RZ 
CALL 
JMF 

B 
E 
D 
D 

sEEAZ2 
B 
B 
tFF 

1 DD&O 

:EEGS 

Get nr of expr 

into D 

Abort 1 ready 

List <expr > 

Get next byte 

Terminator? 

Then abort 
Else: print this byte 

List next expr 

KKK K K K KK KK K KKK K 0K K KOk KX OKOKR KKK KK X 

¥ LIST EXFRESSION AFTER TON® (1) X% 

K KKK KKK KKK KKK KK KKK K KK K KOO K KK 

* 
X Lists 

* 
SCN26&6 

* 

Tlenpr > 

CALL :EFFC 
CALL :CE78 
DEL 1 CRF9 
JMP $EE79 

GOTO <linenrs>™. 

List <expr>; print space 

Frint ’GOTO" 

List linenrs 

KKK KK KK KO0 IOKKOK K K KKK KK KK KR KKKk XK X 

¥ LIST EXFPRESSION AFTER TONT (2) % 

K KOKKK KK IOKKORKOR KKK ORKOKOK K K KKK K K X KKKk K 

X 
* Lists 
X 

SCN27 

S2710 

S2720 

T{expr> GOSUE <linenrs>". 

CALL 

CALL 
DEL 

List <expr>; print space 

Print *GOSUR’ 

Get nr of linenrs 

into D 
List linenr 

Abort if ready 

Print 7,° 
List next linenr
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126 x 
127 ERKKKKERKRRRERKRRRKXERRRENRRRRRRKX 
128 X LIST EXPRESSION AFTER “CALLM® X 

129 HRKKKKKKOKOKKKOK KKK KK KR KOOK XK KKK KR X 

130 X 
131 EE87 CDAZEE SCN28 CALL EEA2 List <expr> 

132 EEBA C3I&6EED JMP 1ED&E Print *,73; List next expr 

133 x 
134 KKK KKK AR R KKK KRR RKK K 

135 % SET 1/0 DIRECTION ¥ 
136 KKK ERKIKRKRRKRKK R KKK K 
137 X 

138 % Part of RESET (C719). Only used for A = 0. 

139 ¥ Depending on A, the input switch #0296 and 

140 ¥ the output switch #0131 are set. 

141 ¥ Default DINC is RE232. 
142 x 
143 * INSW: DTSW: 

144 X A=0: keyboard screen/R8232 

145 * A=1: DINC screen 

146 X* A=2: DINC editbuffer 

147 X A=3: DINC pouTc 

148 * 

149 EEBD 329602 MFTOZ STA 1 0296 Select keyb or DINC 

150 EERO 323101 8TA 10131 Select screen/RS232/edit/ 

151 DOUTC 
152 EE93 C9 RET 

153 X 
154 FOKK K K KOKOKK K KKKk K 
1585 ¥ SET VOLUMES % 

156 KKKOR KKK KKKOR KKK K 

157 x 
158 ¥ Part of RUN TALK (CDé&4). 

159 * 
160 ¥ Entry: A: Farameter code. 

161 * HL: Fointer to volume byte. 

162 X 

163 EE94 ES RTK40 FUSH H Save pntr to volume 

164 EE9S 6E MOov LM Volume in L 

165 EE96 260F MVI H,: OF 

166 EE98 1F RAR Check parameter code 

167 EE99 D27CEé JNC :E67C Jump if channel 0/2 

168 

169 ¥ If channel 1/Nz 

170 

171 EE9C 29 . DAD H 

172 EE9D 29 DAD H 

173 EE9E 29 DAD H 

174 EE9F C3I7BE& JMP 1E67B Continu 

175 x 

176 FOHORKOKK KKK K KKK KKK KK KKK 

177 ¥ LIST AN EXPRESSION X 

178 FRKERKKIKKRRKKKKKKKKKK 

179 X 

180 X Entry: BEC: Foints to expression in program. 

181 * (BC): 1.... Expr starts with operator. 

182 X 01... Variable reference. 

183 X 001.. Function call. 

184 X Else Constant. 

185 X Exit: BC points after expression. 

186 x DE preserved, AFHL corrupted. 

187 *
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188 EEA2 DS SCEXP FUSH D 

189 EEA3Z OA LDAX B Get opcode 

190 EEAR4 B7 ORA A 

191 EEAS FZDFEE JrP 1 EEDF If no starting operator 

192 

193 ¥ If starting with operator: 

194 

195 EEAB 03 INX B 

196 EEA? E61F ANI :1F Only S bits of opcode 

197 EEAE FE1A CFI 11A g 2 

198 EEAD FS FUSH PSW Save opcode 

199 EEAE DCAZEE cc :EEAZ List expr if binary 

200 operation 

201 EEER1 Z21B6CF LXI H, :CF86 Addr table opcode strings 

202 EEB4 54 LOE300 MOV D.H ) in DE 

203 EEBS SD MOV E,L ) 

204 EEBé CD3I9DE CALL :DE39 HL points after table 

205 EEB? F1 POP PSW Get opcode 

206 EEBA FS PUSH PSW 

207 EEBB AE XRA M Comp it with table 

208 EEBC 23 INX H 

209 EEBD Eb&1F ANI 1 1F 

210 EEBF CZB4EE JNZ :EEB4 Check next opcode if not 

211 found 

212 EEC2 ERBR XCHG 1f found: addr string in HL 

213 EEC3 23 INX H 

214 EEC4 7E MoV AM Get 1st char 

215 EECS 2B DneXx H Fnts to length 

216 EECé CDOZDE CALL :DEO2 Check if upper case char 

217 EEC? FS PUSH PSW 

218 EECA DC&ECE cc :CE6R Frint space if 1st char is 

219 a letter 

220 EECD CD3I2DE CALL :DE32 Print string from table 

221 EEDO F1 FOF PSW 

222 EED1 DC6BCE cc :CEGR Print space if 1st char was 

223 a letter 

224 EED4 CDAZEE CALL :EEAZ List remaining operand 

225 EED7 F1 FOF FSW Get orig. opcode 

226 EED8 FE1A CPI 1A Was it " (" 7 

227 EEDA CCSSEF cz tEFSS Then print *)° 

228 EEDD Di FOF D 
229 EEDE C9 RET 

230 

231 % Not starting with operator: 

232 
233 EEDF 07 LOE3I01 RLC 

234 EEEQ 07 RLC 

235 EEE1 DAFZEE Jc sEEF2 Jump 1f var.ref 

236 EEE4 07 RLC 

237 EEES DAEDEE Jc s EEED Jump if function call 

238 
239 ¥ If constant: 

240 
241 EEEB CDB4EF CALL :EFB4 List constant 

242 EEER D1 POF D 

243 EEEC C9 RET 

244 

245 ¥ If function call: 
246 

247 EEED CDSAEF LOEZ02 CALL :EF5SA List function reference 

248 EEFO D1 FOF D 
249 EEF1 C% RET
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250 
251 ¥ If variable reference: 
252 
253 EEF2 CDFCEE LOEZ03 CALL 3EEFC List a var.reference 
254 {array with arguments) 

255 EEFS D1 FOP D 
256 EEF6 C9 RET 

257 X 
258 FRXRRRR KKK RN R KRR KK 
259 ¥ LIST A VARIABLE REFERENCE X 
260 AR HRIORK KRR K KKK KOR KKK KK KKKk KX 

261 * 
262 ¥ SCARN: Entry for arrays without arguments (name 

263 X only). 

264 ¥ LOE30S: Entry for arrays with arguments. 

265 X 

266 % Entry: BC points to variable reference in program. 

267 X 

268 EEF7 16BF SCARN MVI D.:BF Set mask "no arg’ 

269 EEF9 C3IFEEE JMP tEEFE 

270 * 
271 EEFC 16FF LOE30S MVI D, sFF Set mask ‘with arg’ 
272 EEFE DS LOE306 FPUSH D Save mask 

273 EEFF 0A LDAX R Get byte 

274 EFQ0O 03 INX B 
275 EF01 E3GF ANI 3 3F Skip bit 6,7 

276 EFO3 57 MoV D.A Rest in D 
277 EF04 0A LDAX B Get next byte 

278 EFOS 03 INX B 
279 EF06 SF mMov E.A in E (Now DE is offset 

280 of start of symtab) 
281 EFO7 2AA102 LHLD :02A1 Get start symtab 

282 EF0A 19 DAD D Add offset from start 

283 EFOR D1 FOF D Get mask 
284 EFQC ES FUSH H Save var.addr in symtab 
285 EFOD CD95CA CALL :CASS Find name in symtab 
286 EF10 7E MOV AyM Get T/L byte 

287 EF11 A2 ANA D AND with mask 
288 EF12 F5 PUSH FPSW 

289 EF13 23 INX H 
290 EF14 E&0F ANI 1 OF Get length 
291 EF16 SE Mov E.M Get 1st byte of name in E 

292 EF17 CD44DE CALL :DE44 List name; addr in HL, 

293 length in A 

294 EF1A 1600 MVI D, : 00 

295 EFIC 213402 LXI H, : 0234 Startaddr for IMFTAR 

296 EF1F 19 DAD D Addr var.type in IMPTAB 

297 EF20 F1 POF FSW Get mask 

298 EF21 FS PUSH FSW 
299 EF22 E630 ANI :30 Rits 4,5 only 
300 EF24 BE CMP M Comp with IMPTAE 

301 EF25 CA3CEF Jz tEF3C Jump if identical 

302 EF28 FEOOQ CPI 100 FPT ? 
303 EF2A 1621 MVI D,:21 Then D: *!° 

304 EF2C CA3BEF Jz 1EF38 
305 EFZF FE10 CPI 110 INT ? 

306 EF31 1625 MVI D,:25 Then D: %47 

307 EF33 CA3BEF Jz :EF3B 

308 EF36 1624 MVI D,:24 Else: D: "%° 

309 EF38 7A LOE307 MOV A.D 

310 EF39 CD&ODD CALL :DD&Q Print type sign 

311 EF3C F1 LOE308 FPOFP PSW Get mask
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312 EF3D Eb&40 ANT 140 Bit 6 only 

313 EFIF El FOP H Get addr of string 

314 EF40 C8B RZ 

315 

16 ¥ Bit 6=1 (array with arguments): 
317 

318 EF41 OA LDAX B Get nr of expressions 
319 EF42 OF INX B 
320 EF43 57 MoV D.A in D 
321 EF44 CDFSEF CALL :EFFS Print ? (2 
322 EFA47 28 DATA :28 

323 EF48 03 LOE309  INX B 

324 EF49 DS FUSH D 

225 EF4A CDAZEE CALL rEEARZ List expression 

26 EF4D D1 FOF D 

327 EF4E 15 DCR D Ready 7 

328 EF4F CA470CE CNZ 1 CE70 If not: print 7,7 = 
329 EFS2 C248EF JINZ :EF48 and list next expr 
330 EFS5 CDFSEF LOEZ10 CALL :EFFS I1f ready: Frint ")~ 

331 EFS8 29 DATA 129 

332 EFS9 C9 RET 

333 * 
334 KK KK KK KKK K KK K KK KK 3K OK K KKK ¥ K X 
335 ¥ LIST A FUNCTION REFERENCE X 

336 3K 30K KK KK KK K K 30K 0K K K K KOk KK KKK K % X 
337 X 

338 ¥ Finds functionname in table with startaddress 

339 ¥ #CFE6 and prints it. Eventual arguments are 

340 ¥ printed between brackets. 

341 X 

J42 ¥ Entry: BC points to function code (#20). ' 
243 ¥ Exit: BC updated, AFEHL preserved, D=0. 

344 X 

TI45 EFSA 03 SFUN INX B 

446 EFSE 0A LDAX B 
347 EFSC 03 INX B 
348 EFSD 57 MoV D,A 
349 EFSE 21E6CF LXI H,:CFE& Startaddr function table 

350 EFé1 15 LOEZ12 DCR D 
351 EF6Z FAGLEREF JM :EF6B If found 
352 EF&S CDAECA CALL :CAAE Calc addr next string in tab 

353 EFé&8 CI61EF JMF tEF61 Test next function name 
354 EF6R CDI2DR LOE3Z13 CALL :DB3Z List function name 

355 EFGE 7E MOV AM Get byte after string 
356 EF6F E&OF ANI 2 OF Only nr of following args 

357 EF71 57 MOV D.A in D 

358 EF72 CB RZ Abort if no arguments 

359 EF73 CDFSEF CALL :EFFS Print ~ (¢ 

360 EF76 28 DATA :28 
261 EF77 CDAZEE LOEZ14 CALL :EEAZ List expression 

362 EF7A 15 DCR D Decr nr of arg 

363 EF7B C470CE CNZ  :CE70 If <30, print *,° 
64 EF7E C277EF JINZ tEF77 and list next expr 
365 EFB1 C3SSEF JMP tEFSS If ready: print ")° 

366 X 

367 KKK KKK IR KKK KOk 

368 ¥ LIST A CONSTANT X 

369 LSS 23223 233333833 

370 * 
371 ¥ The constant is decoded to ASCII, prettied and 

372 X printed. 

37 X
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
314 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 

EF84 
EF85 
EF86 
EFB7 

EFB8 

EFBA 
EF8D 

EFBF 

EF92 
EF93 
EF94 
EF96 
EF99 
EF9R 
EF9C 
EF9F 
EFAQ 
EFAZ 
EFA4 
EFAS 
EFAL 
EFA7 
EFA8 
EFAE 

EFAE 
EFAF 
EFBO 
EFB1 
EFBZ 
EFB3 
EFE4 
EFB7 
EFB8 
EFEB? 
EFBC 

DAI FIRMWARE OEEO9-OEFFF 

FE1B 
CAE1EF 

FE19 

CAEDEF 

CAABEF 

FE14 
FS 

CCEDEF 

ce 

CDD4EF 

C3AZEF 

oA 
03 

&7 

oA 

03 

&F 
CD44ER 
7C 

BS 

C4ARDEF 
ce 

Codes: #10: FPT 
#14: INT 

#15: HEX 

Exit: BC updated, 

V1.0 Rev.1 

#18: Buoted string 
#19: Unquoted string 

DE preserved, AF corrupted. 
HL: points after end of printed string. 

X 
X 

X 
x 

¥ Entry: BC: Points to constant in program. 
* 

x 

X 

Si CON LDAX B 
INX B 
MOV H.B 
MoV L,C 

X If string: 

CF1 118 

Jz tEFE1 
CFI 19 

Jz :EFED 

¥ 1f number: 

RST 4 

DATA :0C 
CFI 110 
Jz tEFAB 

CFI 114 
PUSH FSW 

cz :EFED 
FOF FSW 

CNZ :EFDA 
8Co10 INX B 

INX B 

INX B 
INX B 

RET 

SCO20 CALL :EFD4 

X 

AR AR KKK KKK K K OKOKK KK KKk K 
¥ LIST A LINENUMBER X 
HKK K K KKK KKK R KOk K KKk Kk X 
* 

Get type of constant 

) Addr constant in HL 
) 

Quoted string 7 

Then list it 
Ungquoted string ? 

Then list it 

Copy constant value to MACC 

FPT ? 
Then 1ist FFT value 
INT ? 

List INT value 

Elses list HEX value 

BC points after constant 

List FPT value 

¥ Entry: BC: Points to linenumber. 

¥ Exit: BC updated, 
X 

LOE318 LDAX B 
INX B 
MOV H,A 
LDAX B 

INX B 

MOV L.A 
SLN1O CALL :EB4&6 

MoV AH 
ORA L 

CNZ H] 
RET 

X 

DE preserved, AFHL corrupted. 

Get hibyte linenr 

in H 
Get lobyte linenr 

in L 

Linenr into MACC 

Linenr <>0 7? 

Then list linenr 

FOKKOKKOK KK KKK KK KK KK KK Kk KKK KK X K KKK KKK Kk X 
¥ LIST A INT VALUE OF MACC CONTENTS x 

KK KKRKKIOR KKK R KR KK OO R KKK KK KKK KX Rk X 

*
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436 % The value is the contents of the MACC, prepared 

437 ¥ for output, and moved into the outputbuffer 

43 ¥ DECBUF (#00OE3). A Leading space is omitted. 

439 X 
440 %X Exit: ECDE preserved. A corrupted. 

441 X HL: Points after string in DECBUF. 

442 X 

443 EFBED CDSFDE SCINT CALL :DBSF Convert MACC for INT 
444 output into DECBUF 

445 EFCO 2A33CO S8SFC LHLD :CO33 Get addr DECBUF 

446 EFCE DS FUSH D 
447 EFC4 Sé6 MoV D.M String length in D 

448 EFCS 23 INX H 
449 EFC6 7E MoV AyM 1st char in A 

450 EFC7 FEZ20 CFI 120 Space ? 

451 EFCS CZ2CEEF JNZ tEFCE Jump if no leading space 

452 EFCC 23 INX H ) Omit leading space 

453 EFCD 15 DCR D ) 

454 EFCE 7A 86610 MOV A.D Get nr of char in A 

455 EFCF D1 FOF D 

456 EFDO CD44DE CALL :DE44 Print contents DECBUF 

457 EFD3 C9 RET 

458 X 
459 0K KKK KKK K KOK 30K 350K KKK 30K 0K 30K XK K K0k 0K KKK 

460 X LIST FPT VALUE DOF CONTENTS MACC X 

461 KK KKOK 30K 0K KK KOk KK KK K KK KO0k HOKKOK K XK KOk KOk 

462 X 

463 % Exit: ECDE preserved. AF corrupted. 

464 X HL points after string in DECBUF. 

465 X 

4466 EFD4 CD9YEBCE SCFFT CALL :CE9B Convert MACC for FPT output 

467 EFD7 C3ICOEF JMP tEFCO List its contents 

468 * 

469 KK KKK KR KOK K 3 KK KOk KKK KKK K XK KKK XX X KKK X 

470 % LIST HEX VALUE OF CONTENTS MACC X 

471 KK KKK KOK KKK KKK K K KKK KK KK KKK Kk X KO 0Kk X 

472 * 
473 ¥ Exit: BCDE preserved. AF corrupted. 

474 X HL points after string in DECBUF. 

475 X 
476 EFDA CDFSEF SCHEX CALL :EFFS Frint “#° 

477 EFDD 23 DATA 123 

478 EFDE C34ADE JMF 1 DB4A List in hex 

479 X 

480 XK KKK K0KK K KKK 0KKK K XKk KK 

481 X LIST A QUOTED STRING ¥ 
482 AR K KK KKK KR KOOKKOKK KX KKK K X 
483 X 

484 ¥ Entry: BC: Foints to string. 
485 ¥ Exit: BC and HL point after string. 

486 X AF corrupted. DE preserved. 

487 * 
488 EFE1 CDFSEF 8T8 CALL :EFFS Print * 
489 EFE4 22 DATA :22 
490 EFES CDEDEF CALL :EFED List string 

491 EFE@ CDFSEF CALL :EFFS Print " 

492 EFER 22 DATA :22 

493 EFEC C%9 RET 
494 X 
495 FORKK KK JOKK KKK KK KOKOK KOk Kk kK 
496 ¥ LIST UNQUOTED STRING * 

497 AR JOKK X KK KKK X O KK Rk KK
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498 X 
499 X Entrys BC points to string. 

S00 X Exit: BC annd HL point after string. 

501 x AFDE preserved. 

502 X 
503 EFED 60 sSuURTS MOV H,B ) Stringaddr in HL 

504 EFEE 69 MoV L,C ) 

505 EFEF CD32DE CALL 1DB32 List string 

506 EFF2 44 MOV B,H ) 
S07 EFF3 4D MOV c,L ) Addr after string in BC 
508 EFF4 C9 RET 
509 * 
510 HRKKIREKRKRRRKKKRK 

511 ¥ LIST CHARACTER X 

512 XHORKKKRKRKRKK KKK KK 

513 X 
514 ¥ Entry: On stack: The address of the character to 
515 * be printed. 

S16 ¥ Exit: BCDEHL preserved. F corrupted. 

517 X A: Character printed. 

518 * 

519 EFFS E3 SCHRI XTHL Get addr from stack 
520 EFF&4 7E MOV AM Get char 

8521 EFF7 23 INX H HL pnts after char 

522 EFF8 E3 XTHL Returnaddr on stack 
S23 EFF9 C360DD JMP 1 DD&O List char. 

524 * 
525 3K K OK K OK K OK 30K KKK JOKOKOK OO KOO X KKK K 

526 ¥ LIST EXPRESSION; PRINT SFACE ¥ 
527 0K 3R KOK 30K KK K KKK KK KR KKK R KK KKK KKK K 

528 * 
529 EFFC C368CE SEXFS JMF 1 CE&68 List expr, print space 

S30 X 
531 EFFF 3E DATA :3E 

532 * 
533 * 
534 ¥ 
S35 FO00 END 

AKX KK KOO KOO KK KK KKK KKK X 

¥ SYMBOL TABLE X 
FAOKK K KKK KKK KKK KK KK KK KRR KK 

LOE3Z00 EEB4 LOE301 EEDF LOEZ02 EEED LOE303 EEF2 

LOEZO0S EEFC LOE306 EEFE LOE307 EF38 LOE308 EF3C 
LOE309 EF48 LOE310 EFSS LOEZ12 EF61 LOE313 EF6B 
LOE314 EF77 LOE31B EFAE LOE3S0 EE15 MPTO2 EEBD 
MPT17 EEOF RLA20 EEA4C RTK40 = EE94 82510 EESS 
82710 EE79 82720 EE7C SCO10 EFA3 SC0O20 EFAB 

SC22A EE2S SCARN EEF7 SCEXF EEAZ2 SCFPT EFD4 
SCHEX EFDA SCHRI EFFS SCINT EFBD SCN21  EEQ9 

8CN22 EE1A SCN23  EEJ0 SCN24 EE4F SCN25 EESZ2 
SCN26  EE6&6 SCN27 EE71 SCN28 EE87 SCON EF84 

SEXPS EFFC SFUN EFSA SLN10 EFR4 8aTS EFE1L 

§8810 EFCE 8SSSPC  EFCO SURTS EFED



FAGE 

002 
003 
Q04 
005 

006 

Q07 
[elaj=] 

O50 
051 
052 
053 
0S4 
055 
0S6 
057 
0S8 
059 
060 
061 
062 
063 

01 

EOQO 

EQO3 
EQO& 

EQO9 
EOQOC 

EQOF 

E012 
E01S 
EO018 

EOLIR 

EOL1E 

EO021 
E024 

EO0Z27 
EO2A 

EQ2D 

EOZ0 

EO33 

EO036 

EQO39 
EOZC 

EOQZF 

EQ42 

EQ45 
E048 
EO4R 

EOQ4E 
EOQTL 
E0OS4 
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C3ARED 

CIB4ED 
C3FEEO 
C308E1 

C312E1 
C31CE1l 

C326E1 
C3I33EL 

C340E1 
C34AE1 

C343E4 

CIS4E1 

C3E5EB 
C345E7 

CI67E6L 

I70E8 
C3IBOEB 

CIFBES 

C3ID2E7 

C3IDYE7 

C394E8 
C36CE? 

C3CIES 

C3ACEB 
C314E4 

C3DEE3 

C36DEL 

C38DE1 
C3ACEL 

ORG 1EQOO 

== SEss=soozzsz== 

** MATH./SOUND PACKAGE XXX 

The sound~package starts at 1EE&E. 

Sxonsss=s=ss= 

X* MATH. PACKAGE XXX 

Called by RST 4: DATA XX. XX indicates the 
offset from HEOOOQ for the different entrypoints. 

The routines jumped to by RST 4: DATA 7B-F3 are 

identical to RST 4; DATA 00-78, but for use with 

the AMD?511A Math.chip. 
Which routines are used, depends on the offset 

in RAM address #00D4. 

The accumulator is the MACC (00DS-00D8B) or the 

math.chip accu MTOS. 

I
 

N 
I 

W 
I 

W 
M 

I 
W 

W 
I 

I 
I 

W 
M 

W 
N 

W 
N 

M
W
 

30K K HOK KKK KKK KK KKK OKOK K KKK K 

¥ SOFTWARE ENTRYPOINTS X 
KKK K HOK KK KKK KKK K XOKOK K KK KK 

* 

X #00D4 contains offset 00. 

X 
SVECA 
MFADD JMF :EDAA FFT addition 

MFSUR JMP :EDE4 FPT subtraction 
MFMUL. JMP :EOFE FFT multiplication 
MFDIV JMP :E108 FPT division 
MLOAD JMP tE112 Copy operand to accu 

MSAVE JMP sEL1iC Copy accu to operand 

MFUT JMF tEL126 Copy reg A.B.C.D to accu 

MGET JMP :E133 Copy accu to reg A.B,C,D 

MFAES JMP :E140 FFT ARS 

MFCHS JMF tE14A FFT change sign accu 

MFINT JMF :E443 FPT INT(X) 

MFRAC JME :E1S4 FFT FRAC 

MPWR JMF :EB85SS FFT power 

MLN JMF :E745 LOG 
MEXF JMF 1E&6L7 EXF 

MLOG JMF sEB70 LOGT 

MALOG JMF :E8BO ALOG 
MSORT JMF tESFB8 SAR 

MSIN JMF :E7DZ2 SIN 

MCOS JMP :E7D9 cos 
MTAN JMP :EB94 TAN 
MASIN JMF 1E96C ASIN 
MACOS JMF 1E9CH ACOS 

MATAN JMF :EBAC ATN 

MFIX JMF tE414 Change accu to INT 

MFLT JMF :EJDE Change accu to FFPT 
MIADD JIMP tE16D INT addition 

MISUB JMP :E18D INT subtraction 
MIMUL JMF tE1AC INT multiplication



FABE 02 

064 

065 
066 

067 
068 
069 

070 

071 
072 

Q73 
074 

Q75 

076 
077 

78 

EQS7 
EOQSA 

EOSD 
EQ6Q 
EQ&3 
EQb6L 

E069 
EOQ&C 

EQ&LF 
EQO72 

EQ75S 
EQ78 

EO7R 
EQ7E 
EOB1 
EO0B4 

E087 

EOBA 

EOBD 
EQ90 

E0F3 
EOR6 
E099 

EQ9C 
EQ9F 

EOAZ 
EOAS 
EOAB 
EOAR 

EQAE 

EOE1 
EOB4 

EOR7 

EORA 

EOED 
EQCO 

EOCT 

EOC6 
EOC? 

EOCC 

EOQCF 
EOD2 

EODS 

EQDB 
EODE 
EOQDE 

EQE1L 

ECE4 
EQE7 

EOQEA 

EQED 
EQFQ 

EQFZ 
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C32BE2 
C33BEZ2 

C30BE3 

C315E3 
C32EEX 
C345E3 

C3SCES 
C373E3 

C3ASES 

C398E3 
C3COED 
CIA&EF 

374E4 
C379E4 
C37EE4 
C383E4 

C3BBES 

C3I99ES 

C3EFES 
C36FES 

C3B8BE4 
C393E4 
C39BE4 

C3A0E4 
C3AL1ED 

C3B1E4 
C3IR&6ES 
C3BBE4 
C3COE4 

C3CCE4 
C3D1E4 

C3D&E4 
C3ZDBE4 

C3EQE4 
C3ESE4 

C3EARE4S 

C3EFE4 

C39BE4 
C3F4E4 

C3FIE4 

C3FEE4 
C303ES 

C30BES 
C317ES 

C322ES 
C319ED 

C3Z26ED 
C333ED 

C343ED 

C36CED 
C355ED 

C3COED 
C3ALEF 

MIDIV JIMP 1E22R INT division 
MIREM JMP 1E238 INT divide remainder 
MIARS JMP tEZOR INT ABS 
MICHS JMP tE315 INT change sign accu 

MIAND JMF 1E32E IAND 
MIOR JIMP 1E345 10R 

MIXOR JIMP 1E3SC IXOR 
MINOT JIMP tE373 INOT 
MSHL JMP :E3AS SHL 

MSHR JMP :E398 SHR 
MSA0O JMP tEDCO Part of SAVEA 
L1E274 JMP 1EFAL Bank return 

X 

KKK KKK EOKOK KK KRR KKK R KKK KKK 

¥ HARDWARE ENTRYFOINTS x 

KKK K KRR KKK KKK KKKk R KKK KK 

L3 

¥ #00D4 contains offset #7B from #EOOO as base 

% for HVECA. 
X 

HVECA JMP tE474 FPT addition 

JMF 1E479 FPT subtraction 

JIMF 1E47E FFPT multiplication 

JMF 1E483 FPT division 

JMP :ESE8 Copy operand to accu 

JIMF 1ES99 Copy accu to operand 

JMF sESSF Copy reg A,B,C,D to accu 

JMF 1ES6F Copy accu to reg A,B,C,D 

JMF :E488 FFT ABS 
JIMF 1E493 FPT change sign accu 

JMP :EA98 FFT INT(X) 

JMP 1E4A0 FFT FRAC 

JMFP :EDAIL FPT power 

JIMF 1E4B1 LOG 

JMP :E4RS EXF 

JMF :E4BR LOGT 

JMF :E4CO ALOG 

JMF 1E4CC S@R 

JMF :E4D1 SIN 

JMF 1E4DS cos 
JIMF :E4DE TAN 

JMF 1E4EQ ASIN 

JMF 1E4ES ACOS 

JMF :E4EA ATN 
JIMF s E4EF Change accu to INT 

JMP tE49E Change accu to FFT 

JMP 1E4F4 INT addition 
JMF 1 E4F9 INT subtraction 

JMP 1 E4FE INT multiplicatien 

JIMP tESO3 INT division 

JMF 1ESO08 INT divide remainder 

JMF tES17 INT ARS 

JMP 1ES22 INT change sian accu 

JMF :ED19 IAND 

JMF 1tED26 I0R 
JMP :ED33 IX0OR 

JMP :ED43 INOT 

JMP :ED6C SHL 
JMFP 1EDSS SHR 

JMF :EDCO Part of SAVEA ) Not via 

JIMP tEFAL Rank return ) AMD9S11
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126 

127 
128 

129 
130 

131 
132 
133 
134 

135 
13 
137 

138 
139 

140 

141 

142 
143 
144 

145 
146 

147 
148 
149 

150 

151 

152 

153 
154 

155 
156 

157 
158 
159 

160 
161 

162 
163 

164 

165 
166 

167 
168 
169 

170 
171 
172 

173 
174 

175 
176 

177 
178 

179 
180 

181 

182 

182 
184 
185 
186 

EOQOF6 

EOF7 
EQF8 
EOF9 

EOFA 
EOFE 

EOFC 
EOFD 

EOFE 
EOFF 
E100 

E101 

E102 
E105 

E108 

E109 
E10A 

E10R 
E10C 
E10F 

E112 

E113 
E114 

E115 
El16 
E119 

DAl FIRMWARE 1E000-1E22A V1.0 Rev.l 

FS 
[83<) 
D5 

ES 
CD5%EA 
C34DpC1 

FS 

CcS 
DS 
ES 

CDZOEA 
CZ4DC1 

FS 

CcS 

DS 

ES 
CDFBE? 
CI4DC1 

DATA :FF 

DATA :FF 
DATA :FF 

DATA FF 
DATA :FF 
DATA :FF 

DATA :FF 
DATA FF 

X 

FOK KK KK KKK R K0K K XK K KKK Kk 
* FFT MULTIFLICATION X 

KKK OKOR KKK K K KKK K KK KKK K 

X 
¥ MACC = MACC * MEM. 

* 
¥ Entry: HL: Foints to multiplier. 
¥ Exit: All registers preserved. 

X 
XFMUL FUSH FsW 

PUSH B 
PUSH D 
FUSH H 
CALL :EASY9 FFPT multiplication 
JMF 1 C14D Fopall, ret 

* 
FOK KRR K KK KK X KKK K 

¥ FPT DIVISION X 
HOK KKK KOKOKK KRR K 

x 
¥ MACC = MACC / MEM. 
* 
¥ Entry: HL: Points to divisor. 

¥ Exit: All registers preserved. 
* 
XFDIV FUSH FSW 

FUSH B 

FUSH D 
FUSH H 
CALL :EAR20 FPT division 
JIMP :C14D Fopall. ret 

X 
FOKROKKOK KKK KK KKK KK KO K KR KKK K 
¥ COPY OFERAND INTO MACC * 

30Kk 30K 0K KK 30K 50K KKK XOK0KKOK KO0k X 

X 

X Entry: HL: Points to operand. 

% Exit: All registers preserved. 

L] 

XLOAD FUSH PSW 
FUSH B 

PUSH D 

FPUSH H 

CALL :E9FE Copy operand in MACC 

JIMF :C14D Fopall, ret 

X 

X AOKKKKOK KKK KKK 30K KR 3Ok KK Kok 
X COPY MACC TO OPERAND X 
FOK KKK KKK K K KKK K K KKK KR K X 

X 

¥ Entry: HL: Foints to operand. 
¥ Exit: All registers preserved.
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188 E11C FS XBAVE FUSH PSW 
189 E11D CS FUSH B 
190 E11E DS PUSH D 
191 E11F ES PUSH H 
192 E120 CDD&E? CALL 1E9D& Copy MACC to operand 
193 E123 C34DC1 JMP 1C14D Popall, ret 
194 x 
195 AR KOK KK KKK KKK KKK KK KKK X KKK K KKK KKK K KX 
196 * COPY REGISTERS A,B,C,D INTO MACC X 
197 0K KK 0K K KOK KK KK K 3K KK K KK KK KOK KK XK KKk Kk X 

198 3 
199 X Entry: None. 

200 X Exit: All registers preserved. 
201 X 
202 E126 ES XPUT PUSH H 
203 E127 62 MoV H,D ) 
204 E128 69 MOV L,C ) DC in HL 
205 E129 22D700 SHLD :00D7 Copy D,C into 00D8/7 
206 E12C &0 MOV H.B ) 
207 EL12D &F MoV LA ) BA in HL 
208 E12E 22D500 SHLD :00DS Copy B,A into 00D&/5 
209 E131 El POF H 
210 E132 C9 RET 
211 X 
212 KK 30K 0K KKK KKK KK KK KK KKK KK KKK KKK KKK K X X 
213 * COFY MACC INTO REGISTERS A,B,C,D X 
214 AKKOR KK KK K K K K KOK 0K 30K 30K KK X X K KKK K KX KKK KKK 

218 X 
216 X Entry: None. 

217 ¥ Exit: EHLF preserved. 

218 * 
219 E133 ES XGET FUSH H 
220 E134 2AD700 LHLD :00D7 Get lobytes MACC 
221 E137 4D MoV C,L ) 
222 E138 S4 MOV D,H ) Into registers C,D 
223 E139 2ADS00 LHLD :00DS Get hibytes MACC 
224 E13C 7D MOV AL ) 
225 E13D 44 MOV B,H ) Into registers A,B 
226 EVJE E1 FOP H 
227 E13F C9 RET 
228 * 
229 KRR KKK KKK X 

230 * FFT AES X 
231 KRKKKKKKKKEK 

232 X 
233 X For FPT values: MACC = Absolute value 
234 ¥ of MACC. 
235 x 
236 X Entry: None. 

237 ¥ Exit: All registers preserved. 

238 X 
239 E140 FS XFABS FUSH PSW 
240 E141 CS FUSH R 
241 E142 DS FPUSH D 
242 E143 ES PUSH H 
243 E144 CDEEEY CALL :E9EE Take abs.value of MACC 
244 E147 C34DC1 JMP tC14D Fopall, ret 

245 X 
246 KKK KKK KKK K KKK KKK KK KKK K KK 
247 X FFT: CHANGE SIGN MACC X 
248 30K 30K KK 0K KKK KK KKK K K K KKK KKk 

249 X
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250 

251 

252 
253 

254 

255 
256 
257 

258 

259 
260 

261 

262 
263 

264 

265 
266 

267 

268 
269 

270 

271 
272 

273 
274 
275 
276 

277 
278 

279 
280 

281 
282 

283 

284 

285 

286 
287 

288 

289 
290 
291} 

292 
293 

294 

295 

296 
297 

298 
299 
300 

301 

302 
303 

04 

305 

306 
307 
309 

309 

310 

311 

E14A 
E14B 

E14C 
E14D 
E14E 

E151 

E154 

E15S 
E156 
E159 

E15C 
E1SF 

E160 

E163 
E166 
E167 

El68 
E169 

E16A 

E16B 
E16C 

E16D 
E16E 

E16F 
E170 

E171 

EL174 

E175 

E176 
E177 

E178 
E179 

E17A 

E17E 

DAI 

FS 
CS 

DS 
ES 
CDEA4E® 
C34DC1 

FS 

ES 
CD1EC2 
CD43E4 
210000 

39 
CDB4ED 

CD4AEL 
33 

33 

33 
33 

E1 
F1 

C? 

FS 

cS 
DS 

ES 
CDBCEZS 

* For FPT values: MACC 

X 
X Entry: None. 

% Exit: All registers preserved. 

X 
XFCHS PUSH 

FUSH 
PUSH 

PUSH 
CALL 
JMP 

* 
KKK KKKk 

* FFT FRAC ¥ 
FORKOKK KKK KKK 

* 

FSW 

FIRMWARE 1EOQO—-1E22A V1.0 Rev.1 

= — MACC 

Change sign MACC 

FPopall, ret 

The FPT number in the MACC is replaced by its 

fractional part. 

Exit: All registers preserved. 

X 

X 
L3 
¥ Entry: None. 

X 

* 

X FRAC FUSH FSW 

FUSH H 
CALL :C21E 
CALL :E44% 
LXI H, : 0000 

DAD SP 
CALL :EDE4 

CALL :E14A 
INX SP 

INX SP 
INX SP 

INX 8P 

POF H 
FOF FSW 

RET 

¥ 
FRKEKE KRR KKK KKK 

¥ INTEGER ADDITION X 
KKK KK KRN KRR KKK XK 
* 

¥ Signed 32-bit addition: 

Save MACC on stack 
Take INT value of MACC 

Pnts to orig MACC on stack 

Subtract INT(MACC)-MACC 

Make result positive again 

Correct SP 

MACC = MACC + MEM. 

X Evt. overflow handling via CO4B. 

X 

¥ Entry: HL: 

X 

XIADD FUSH 
FUBH 
FUSH 

FUSH 

CALL 

FUSH 
ADD 

MoV 

DCX 
MOV 

ADC 
MoV 

DCX 

Foints to 1st byte of operand. 

¥ Exit: All registers preserved. 

FSwW 

- 
T
o
w
 

- 
m i o (3]

 

I
N
I
P
I
D
I
D
 

> 
0o 

> 

MACC into reg E,B,C.A 
D = 

) 
) 

) 

) 
) 

) 

) 

compl 00ODS EXOR M 

Add contents MEM to ERCA 
Result in EBCD
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312 
313 
314 

315 
316 
317 
318 

319 
320 
321 

E17C 

E17D 
E17E 
E17F 

E180 
E181 
E182 
E183 
E184 

E185 

E186 

E187 

E18A 

E18D 

E1BE 

E18F 
2 E190 
3 E191 

E194 

E195 
E196 
E197 

E198 

E199 

E19A 

E19K 

E19C 
E19D 

E19E 
E19F 

E1A0 

E1A1 
E1A2 
E1AT 

E1A4 
E1AS 

E1AL 

E1A7 
E1A8 

E1A9 

DAI FIRMWARE 1EOCO-1E22A V1.0 Rev.1l 

FC4BCO 

C384E3 

FS 

CS 

DS 
ES 
CD8CEZ 

DS 

Qb 

57 
2B 

79 

9E 
aF 
2B 
78 
9E 
47 

MOV AB ) 
ADC M ) 
MOV  B.A ) 
DCX H ) 
MOV AE ) 
ADC M ) 
MOV E,A ) 
RAR Evt carry in msb 

XRA E Msb=1 if overflow 
POP H Get compl 0ODS EXOR M 

(0 if different signbits) 

ANA H Overflow only if different 
signbits 

LiE11 [oy] :CO4B Then run overflow error 
JMP 1E384 Copy E into A: Then reg 

ABCD into MACC 

L3 

KERKKRKKKRKKKKKRRKKKRKEKX 
¥ INTEGER SUBTRACTION X 

(3222323322333 322833388 ) 

X Signed 32-bit subtraction: MACC = MACC - MEM. 
%X Evt. overflow handling via CO4B. 

¥ Entry: HL: Foints to 1st byte of operand. 

X Exit: All registers preserved. 

X 
XISUE PUSH PSW 

FUSH B 

PUSH D 

FUSH H 

CALL :E38BC Copy MACC into reg EBCA 
D = compl OOD5 EXOR M 

FUSH 
SUB 

MoV 

DCX 

mMov 

SBE 
MOV 

DCX 
MoV 

SEB 
MDV 

DCX 

MOV 
SEER 
MoV ) 
RAR Evt carry in msb 

XRA E Msb=1 if overflow 
FOF H Get compl OO0ODS EXOR M 

DORA H 

A 

H 

b 
0 

Subtract EBCA - MEM 
Result in EBCD 

W 
D 

M
I
P
I
W
I
P
I
O
C
I
D
I
O
I
D
 

P
 

R
 

s
 

> 
m 

D 

CcMA 
ORA 

JMP 

Msb=1 ? 
E187 Evt run overflow errorj 

Copy result into MACC 

AR KKK KKK XK XK K K KK KKKk K KKK KX 

¥ INTEGER MULTIPLICATION X 

KRKKKKKKRKKRREERKRKRRRK KKK 
x 

¥ Signed 32-bit multiplication: MACC = MACC % MEM.
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374 % The overflow exit is taken if both factors are 

375 % more than Z bytes or the product is longer than 

X the signbit of the 4th byte. 

X If MEM > 2 bytes, than MACC into DE and MEM into 

¥ MACC, assuming that MACC is max. 2 bytes. 

X 

X Entry: HL: Foints to multiplier. 

X Exit: All registers preserved. 

X 

3 EIAC FS XIMUL PUSH FSW 
E1AD CS FUSH E 
E1AE DS FUSH D 

E1AF ES PUSH H 

E1BO 3ADS0O LDA : 00DS Get sign byte 

E1E3 B7 ORA A 

E1B4 FCISES CM tE31S If nr <0: change sign 

E1B7 DAZSEZ Jc 1E225 (Don’t work: E315 preserves 

flags: ORA A clears CY) 

E1BA AE XRA M Final sign bit in S-flag 

ELBE FS PUSH FsSW Save it 

E1RC 7E MOV AM )/ 

E1BD 23 INX H ) 

E1BE R7 OR#A A ) Get MEM into ECDE 

E1BF 47 MOV B, A ) Set flags on sign byte 

EL1CO 4E MOV CoM ) 
E1C1 23 INX H ) 

E1C2 56 MoV D,M ) 

EI1C3T 23 INX H ) 

E1C4 SE MoV E,M ) 

E1CS FCC9E3 cH :EZCY I1f MEM <0: negate BCDE 

E1C8 DAZSEZ2 Jc 1E225 Error exit if overflow 

E1CE Bi ORA c 

E1CC CADFE1 Jz :E1DF Jump if MEM <= 2 bytes 

¥ MEM > 2 bytes: exchange MACC with BCDE: 

E1CF 2ADS00 LHLD :00DS Get hibytes MACC 

E1D2 7C MoV AH 

E1D3 RS ORA i 

E1D4 C225E2 JINZ 1 E225 Overflow exit if MACC > 

2 bytes 

E1D7 2AD700 LHLD :00D7 Get lobytes MACC in HL 

E1DA CDCFE3 CALL :E3CF Copy reg BCDE (=MEM) into 

MACC 

ELIDD 55 MoV DL ) 

E1DE SC MoV E.H ) Orig. MACC into DE 

* Now 4-byte nr in MACC and 2 byte mr in DE: 

X E1DF 210000 L1E14 LXI H, 2 0000 

E1E2 ES PUSH H 0000 on stack 

E1EZ 21DBOO LXI H,:00D8 Addr lobyte MACC 

E1E6 4E MOV €M lobyte in C 
E1E7 EZ L1E1S XTHL On stack: addr current MACC 

byte 

E1E8 79 MOV A.C Current byte in A 

E1E9 EB7 ORA A 
E1EA CALEEZ2 4 iE2 Jump if byte=0 

EI1ED 0680 MVI B, :80 

E1EF 79 L1E16 MoV A,C ) Current MACC byte in A 

E1FO 1F RAK 

FiFi 4F MOV C.A ) 
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436 E1F2 D2F6E1 JNC tE1F6 
437 

438 EIFS 19 DAD D 
439 E1F&6 7C L1E17 MoV AH 

440 EIF7 1F RAR 
441 E1F8 67 MOV H,A 
442 E1F9 7D MoV AL 

443 EIFA IF RAR 
444 EIFB &6F MoV L,A 
445 EIFC 78 MoV AB 
444 ELIFD 1IF RAR 
447 EIFE 47 MoV B.A 
448 E1FF D2EFE1 JNC tE1EF 
449 E202 E3 XTHL 
450 E203 70 MOV M.B 

451 E204 2B DCX H 
452 E205 7D MOV AL 
453 E206 FEO4 CFI 104 
454 E208 4E MOV c.M 

455 E209 C2E7E1 JNZ :E1E7 

456 
457 ¥ Muwltiplication done: 

458 

459 E20C EI1 FOF H 
460 E20D 78 MoV A.B 
461 E20E B7 ORA A 
462 EZOF FAZSEZ JM 1ER225 
463 E212 7C MoV AH 

464 E2137 BS ORA [ 
465 E214 C225E2 JINZ 1E225 

466 E217 F1 L1E19 FOF FSW 
447 E218 FCISES CM sE31S 

468 

469 E21B C34DCI1 JMP :C14D 

470 
471 ¥ If MACC byte = 03 

472 
473 E21E 4% L1E20 MOV B,L 

474 E21F &C MoV L.H 
475 E2Z20 2600 MV1 H,:00 
476 E222 CI0ZEZ JMF 1E202 

477 

478 ¥ If overflow error: 

479 

480 E225 CD4BCO L1E21 CALL :CO4E 

481 E228 C3I17E2 JIMP sE217 

482 X 

483 ¥ 
484 * 
485 E22ZR END 

0K 30K KKK KKK K k0K KK K K K KKK KOk K K 

xS YMEOL TAEBLEKX 

KKK KKK KKK KKK KOK 0K K KK KR XK 0K X X 

HVECA EO7E L1E11 E187 L1E14 EILDF 

LiE1&6 EILEF LI1E17 EI1Fé L1EL® E217 
L1E21 E225 L1E274 EQ78B MACOS EO042 

MASIN EO3F MATAN EO045 MCOS EQ3Z9 

MFABS EO018 MFADD EOOQG MFCHS EOILR 
MFINT EOILE MFIX E048 MFLT EO4R 

MFRAC EO21 MFSUE  EQOZ MGET EOQOLS 

Rev.1 

) SHR reg H,L and B as long 

) no carry from C 

) Else: Add other nr to HL 
) 
) 

) 

)—— Effect: Multiply MACC by 
DE, result in E 

) Do LIE1é max 8 times 

HL pnts to current MACC byte 

Result in MACC byte 

Fnts to next lower MACC byte 

Get lobyte of addr 

Ready? 

Get next lower byte in C 
Not ready: mult. next byte 

Get last result 

Error exit if overflow 

) 

) Check if HL<>Q 
Then overflow exit 
Get final sign in S-flag 

Change sign MACC if nr must 

be negative 

FPopall, ret 

) Move bytes in HLE one byte 

) down 

) 

Go to next MACC byte 

Run overfow error 

Quit 

L1E1S EI1E7 
LiE20 EZ21E 

MALOG EOZ0 

MEXF EOZA 
MFDIV EQO9 

MFMUL  EQO& 

MIARS EOSD
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MIADD EO4E MIAND EO063 MICHS EQ&0 MIDIV EOS7 

MIMUL E0S4 MINOT EO0&C MIDR EO0&6 MIREM EOSA 

MISUE EOS! MIXOR E06&9 MLN E027 MLOAD EOQOC 

MLOG E02ZD MFUT EO12 MFPWR EO24 MSAOO EO7S 

MBAVE EOQOF MSHL EO&F MSHR EOQ72 MSIN EOZ6& 

MSORT EO33 MTAN EOZC SVECA EOQQO XFAERS E140 

XFCHS E14A XFDIV E108 XFMUL EOFE XFRAC E154 

XGET E133 XIADD E16D XIMUL E1AC XISUBR E18D 

XLDAD E112 XFUT E126 XSAVE E11C



FPAGE O1 

002 
003 
Q04 
005 

006 
007 

ele]=) 
009 

010 
011 

012 
013 

014 

E22B 
E22C 

E22D 

E22E 
E22F 

E232 
EZ235 

> E238 
E239 

S E23A 
E23 

E23C 

9 E23F 

E242 

E245 

E246 
E247 
E24A 

E24E 

E24C 

2 E24D 

3 E24E 

DAI FIRMWARE 1E22E-1E413 V1.0 Rev.i 

FS 
CcS 

DS 
ES 
CD42E2 

CDCFE3 
C34DC1 

FS 
cS 

DS 
ES 
CD42E2 

C34DC1 

CDBFED 

78 

FS 
CDOEEA 

78 

B1 

B2 

B3 
CAE4E2 

ORG 1E22R 
x 

X 

x 
KK KKK KKK RKKRKKK 

% INTEGER DIVISION ¥ 
AR KKK KKK K KKK K KKK KKK X 

* 
% Signed 32-bit fixed point divisiom: 

X MACC = MACC / MEM. 
L3 

¥ Entry: HL: 

¥ Exit: All 
X 

Points to divisor. 
registers preserved. 

XIDIV PUSH PSW 

FUSH B 
PUSH D 

PUSH H 
CALL :1E242 Signed division 
CALL :EJCF Buotient intoc MACC 
JMP :C14D Popall, ret 

X 
FORKK KK OO KKK KIOROKKK XX KK 

¥ INT DIVIDE REMAINDER X 

KKK KKK IOKK KR KKK KKK RK KK 

* 
* For INT values: MACC 
* 

¥ Entrys: HL: 
¥ Exit: All 

Remainder of (MACC / MEM). ] 

Foints to divisor. 
registers preserved. 

* 
XIREM FUSH FSW 

FUSH B 

FUSH D 
FUSH H 
CALL :1E242 Signed division: 

Remainder in MACC 

JIMF :C14D Fopall, ret 

* 
0K 0K K KK K KK K KK XK 30K KOK XK K OKOK K K X 
¥ SIGNED INTEGER DIVISION x 

KKK K KKK K KK 5K K KOk K K K KKK KKK KOk X 

X 
Divides MACC / MEM:; quotient is left in registers 

E,C,D,E and the remainder in MACC. 

Entry: HL: Foints to divisor. 
MACC: Dividend. 

S—flag: Set for result. 

AHL: 

1E24 CALL 

Corrupted, CY=0. 

X 

X 

* 

* 
X 

X Exit: BCDE: Quotient; remainder in MACC. 

X 

X 
x* 

1= : EDBF Get signbyte dividend in A, 
compare it with sign divisor 

MoV AR Get signbyte dividend 

PUSH FSW Save result compare 
CALL :EACE Copy divisor into BCDE 

MOV  A,B ) 
ORA c ) Check if divisor = 0 

ORA D ) 
ORA E ) 

Jz :E2E4 Then error “divide by zero’
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064 

065 

0&é 

067 

068 

069 

070 

71 

72 

Q73 

074 
a75 
a7é 

077 

078 
079 

080 

081 

082 

083 

084 

08s 

086 
087 

088 

oge 
090 
091 

092 

093 

094 
095 

096 

097 

098 
099 

100 

104 

102 

103 
104 

105 

106 
107 
108 

109 
110 

111 

112 

113 
114 

115 

116 

£ 7 

118 

E251 
ERS2 
E253 
E256 
E2E9 
E25A 
E20K 
EZ5E 
E25F 
EZ60 
E261 
E264 

EZ65 
E268 
E26K 
E26C 
E26D 
EZ6E 

E271 

E274 
E275 
E276 

EZ277 

E27A 
E27D 

E27E 
E27F 
Ezaz2 
E285 
E288 
EZ289 
E28A 
E28K 

E28C 

EZ8D 
EZBE 
E291 
E292 
293 

E294 
E295 
E296 
E297 

E29A 
E29D 
E29E 
EZ29F 
E2A0 

DAT FIRMWARE 1E2ZB-1E413 V1.0 

78 
B7 
FCCPEZ 
DAE4E2 
CS 
DS 
CDECEZ2 
2F 
¢ 
&7 
SADS00 
EB7 
FCISES 

B3 
CAEOEZ 

CDECEZ 

D1 
[o51 
84 

FACYEZ2 

CD3I9ER 

DS 
CS 
010080 

110000 
CDSSEE 
60 
69 
C1 
E3 

ER 

ES 
2AD700 

7C 

= 

&7 

7D 

A 

&F 

22D700 

2ADS00 
7C 

Z2DS00 

E1 

sz 

L1E25 

LIEZ26 

MoV 

ORA 
cm 
Jc 
FUSH 
FPUSH 
CALL 
CMA 
INR 
MOV 
LDA 
ORA 
CM 
CALL 
ORA 
ORA 
ORA 

Jz 

CALL 

POF 
FOF 
ADD 

JamM 

CALL 
PUSH 
PUSH 
LXI 
LXT 
CALL 
MoV 
MOV 
FOF 

XTHL 

XCHG 

FUSH 
LHLD 
MOV 
SUER 
MoV 

MoV 
SBE 
MOV 
SHLD 
LHLD 
MOV 

SEBE 
MoV 
MOV 

SEER 
MOV 
SHLD 
FOF 
RAL 
CMe 
MOV 
RAL 

AR 

B, 28000 
D, : 0000 

1 EBSS 

o 
e
 =}

 
~N
 

I
T
=
r
e
>
I
O
D
P
e
«
r
O
D
I
M
P
~
 T
 

X 
-
 

3 
pd

 - 

Rev.1 

Get signbyte divisor 
Is it negative ? 

Then negate divisor 
Error exit if overflow 
) Save divisor on stack 

) 

Normalize divisor 
) H = pos. value of nr of 

) times shifted for norma- 
) lisation 
Get signbyte dividend 

Is dividend negative 7 

Then change sign dividend 

Copy dividend in reqg ECDE 

) 

) Check if dividend zero 

) 

Then abort, leaving 0000 in 

MACC and reg BCDE 

Normalize dividends: nrs of 

shifts in A 
) Restore divisor in BCDE 
) 

Add nr of shifts for divisor 
H is total nrs of shifts 
If resulting nrs of shifts 

< 0 then result = 0000 
Shift divisor left (A) times 
) Save shifted divisor on 

)} stack 
Init BCDE for max neg number 

Shift BCDE right (A) times 

) Shifted BC in HL 

) 

Get hibytes shifted divisor 

HL: lobytes shifted divisorj 

shifted BC on stack 
DE: lobytes shifted divisor: 

HL: shifted DE 

Shifted DE on stack 
Get lobytes dividend 

) 

) 

) (OOD7/8)=(00D7/8)-lobytes 

) shifted divisor 

) 
) 
Get hibytes dividend 

) 

(QODS/6)=(00DS/6) —hibytes 

shifted divisor 

) 
) 
) 

) 
) 
) 
G et shifted DE
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126 

127 
128 
129 
130 
131 

132 

133 
134 
135 
136 

137 

138 

139 
140 
141 

142 

143 
144 

145 
146 
147 

148 
149 

150 

151 
152 

153 
154 

155 
156 

157 
158 
159 

160 
161 

162 

163 
164 

165 

166 

167 
168 

169 

170 
171 

172 
173 

174 

175 

176 

177 

178 

179 

180 

181 
isz 

183 

184 

185 
186 
187 

E2AB 

E2AC 
E2AD 
E2AE 

E2AF 

E2EO 

E2B1 
E2R2 

E2B3 

E2E4 
E2BS 

E2R6 
E2B7 

EZEA 
E2BD 

E2EBE 
EZBF 
E2C0 

E2CE 

E2Cé6 

E2C? 

E2CC 

E2CD 

EZDO 
E2D1 

E2D2 
EZ2D3 

E2D6&6 

E2D7 
E2D8 

E2ZDY9 

EZDC 

E2DF 

EZEOQ 

EZE1 
EZE2 
E2E3 

E2E4 

EZE7 

E2EA 

EZER 

EZEC 

EZED 

DAI FIRMWARE 1E22B~1E413 

DABEEZ2 

CDF2ZE2 
C3ALER 

110000 

DS 

C3D7EZ2 

7D 
1F 

ES 
D4FZE2 

D1 

c1i 
F1 

CD8BED 

FC15E3 
ce 

ES 

CDACER 

MoV 
MoV 
RAL 

MOV 
XTHL 

MoV 

RAL 
MoV 
MoV 

RAL 

Mav 

XTHL 

V1.0 Rev.1 

Get shifted "BC” in HL 

New *EC® back on stack 

Rotate BCDE right 1 bit 

New "DE’ back on stack 
CY=1: again 

MACC = MACC + BCDE 
Again 

¥ If resulting nr of shifts is negative: 

L1EZ7 LXI 

PUSH 

JMF 

¥ If ready: 

L1E28 MoV 
RAR 
PUSH 

CNC 
FOF 

L1E29 FOF 
FOF 

CALL 

M 
RET 

¥ If dividend 

L1E30  POF 
FOF 
FOP 
RET 

¥ If errors: 

L1E3L cc 

cz 

FOF 

RET 

* 

D, 200 

D 
:E2D7 

:EDB8 

$E3LS 

is zero: 

PSW 

:CO4R 

:COsC 
FSW 

BCDE = 00003 abort 

Cy=0: MACC n MACC + BCDE 

Get result sign compare 

Evt negate ECDE 

Evt change sign MACC 

) Save BCDE = 0000 

) 

CY=1: Run overflow error 
Z=1: Run divide by O error 

KKK KKK XK KK KK K K K 3K K K KK KK 3K K K K KKK K K KR K KKK KKK K X K 

¥ INT: NORMALIZE CONTENTS REGISTERS EB,C.D.E % 
30K KK KKK KK 0K KK K K K K K K KK KK 5 K KOK X 30K KOK KK X 00K KKK X KK X 
X 
¥ Exit: HL preserved. 

* 
L1E32 PUSH 

CALL 

H 

:EBAO Normalize BCDE (INT)
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188 E2FC E1 FOF H 

189 E2F1 C9 RET 

190 3 
191 K K KKK K KR KK 30K KKK KK 3 KOK KOK K K0OK XK K 0K 0Kk K K KKK K X X 

192 ¥ ADD CONTENTS REGISTERS E,C,D,E TOD MACC X 

193 3K K 3K 30K K KK 5K 3K K KK 3K K 3K 3 K K 3K 3K 0K K KKK KKK KKK K KKK KK K 

194 X 

195 % Exit: BCDE preserved, AHL corrupted. 

196 ¥ F set on hibyte of result. 

197 X 

198 E2F2 2AD700 L1EZS LHLD :00D7 ) 

199 E2FS 7C MOV AH ) 
200 E2F6 B3 ADD E ) Add DE to 00D7/8 
201 E2F7 &7 MoV H:A ) 

202 EZF8 7D MOV AL ) 
3 E2F9 8A ADC D ) 

204 EZFA 6F MoV L.A 

205 EZFB 22D700 SHLD :00D7 
206 E2FE 2ADS0O0 LHLD :00DS 

207 E301 7C MoV AH ) 
208 E3I02 89 ADC c ) 
209 E303 67 Mov H,A ) Add BC to 0O0DS/é 

210 E304 7D MOV A.L ) 

211 E305 88 ADC B ) 
212 E306 6F MOV LA ) 
213 E307 22DS500 SHLD :00DS 

214 E3O0A C9 RET 
215 X 

216 KRAKKK KKK KX 

217 ¥ INT AES X 
218 FOKKOK KKKk X X X 

219 X 
220 ¥ For INT values: MACC = absoclute value of MACC. 
221 X 

222 ¥ Exit: All registers preserved. 

223 L3 

224 E3OR F3S XIAES FUSH FSW 
225 E3JOC ZADSOO LDA : 0ODS Get sign byte 
26 E3ZOF B7 ORA A 

227 EZ10 FC1SEX CM tE315 If <0: change sign 
228 E313 F1 FOF FSW 

229 EZ14 C? RET 
230 * 

231 KK KK K 0K KK KK K K0KOK K K K 0K XOK 0K 3 50Kk K KKk X 

¥ INT: CHANGE SIGN MACC CONTENTS X 

KKK KK R KOR K0k KKK K0k KOk K KKK K KKK K K K KX KKK 
X 

232 

233 
234 

235 

236 

3 

X For INT values: MACC = - MACC. 

* 

¥ Exit: All reagisters preserved. 
X 

3 FS XICHS FUSH FSW 

cCS PUSH B 
DS FUSH D 

242 E318 ES FUSH H 

243 E319 CDD6GETD CALL :E3Dé& Copy MACC into reg ECDE 

244 E31C CDCYES CALL :E3C9 Negate BCDE 
245 EZ1F D22BETZ JNC :E328 Jump if no error 

246 

247 ¥ If overfow error: 

248 
249 EZ22 CDA4RCO L1EZE CALL :CO4E Run overflow error
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250 E325 C34DC1 

251 
252 
253 

254 E328 CDCFE3 
255 E32R C34DC1 

256 

257 
258 
259 

260 
261 
262 

263 
264 

265 

266 E32E FS 

267 E32F CS 
268 EI30 DS 

269 E3I31 ES 
270 E332 C3ELEC 
271 
272 

273 

274 

275 
276 

277 
278 

279 

280 

2B1 
282 
2B3 E335 A6 

284 EIZ6 57 

285 E3I37 2B 
286 E3IB 79 

287 E339 A6 
288 E3IA 4F 

289 EIIE 2B 

290 E33C 78 

291 E33D A6 
292 EI3E 47 

293 E33F 2B 
294 EZ40 7B 

295 ET41 A6 

296 E342 C9 

297 
298 EI43 BSES 

299 
300 

301 

302 
303 

304 

305 
306 

307 

308 

309 EI4S FS 
310 EJ46 CS 

311 E347 DS 

DAI FIRMWARE 1E22B-1E413 V1.0 Rev.1 

JMP :C14D Popall, ret 

¥ If D.K.:2 

L1E37 CALL :E3CF 

JMP 1C14D 
Copy reg BCDE into MACC 
Popall, ret 

X 
KXRKRKXK 
X IAND ¥ 
KXRRRKKK 
* 

% Logical “AND’: MACC = MACC IAND MEM. 

X 

¥ Entry: HL points to operand in memory. 
X% Exit: All registers preserved. 

X 

XIAND PUSH PBSW 

PUSH B 
PUSH D 

FUSH H 
JMP :ECE1 FPrepare IAND and perform 

X 

KKK K RIOKKKOK KK KKK X 

X FERFORM IAND X 
KK OKOKKOKOKOK K KOK K KK K 

X 

X Ferforms: MEM IAND EBCA, result in ABCD. 

X 

X Entry: HL points to last byte of MEM, 

X Fixed point number in EBCA. 

¥ Exit: HL points to 1st byte of MEM. 

3 E preserved. 
X 

SIAND ANA M 
MOV D.A 
DCX H 

MOV A,C 
ANA M 
MOV  C,A 
DCX H 

MOV  A,B 
ANA M 

MOV  B,A 
DCX H 
MOV  A,E 
ANA M 

RET 
X 

L1E40 DBL :E38S 

* 
KKRKK KK 

x IDR % 

FOKXK KKK 
X 

¥ Logical "OR”: MACC = MACC IOR MEM. 
x 

¥ Entry: HL points to operand in memory. 
¥ Exit: All registers preserved. 

* 

XI0R PUSH PSW 

PUSH B 
FUSH D 

(not used)
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312 EZ48 ES PUSH H 

313 E349 C3EAEC JMP :ECEA Prepare IOR and perfarm 

314 * 
315 KRR KAOKKKK KKK K 

216 * FERFORM IOR X 
317 HOKRKHORKOR KKK K KKK 

318 X 

319 ¥ Performs MEM IOR EEBCA. Result in AECD. 
JI20 * 
321 * Entry: HL points to last byte of MEM. 

322 * Fised point nr in EBCA. 
322 ¥ Exit: HL points to 1st byte of MEM. 

324 X E preserved. 
325 * 
326 EZ4C B6 SIDR ORA M 

327 EJ4D 57 MOV D.A 
328 E3J4E 2B DCX H 

329 E34F 79 MoV A,C 
330 E350 Bé ORA ™M 

331 E3S1 4F Mov C,A 
332 E352 2B DCX H 

333 E3583 78 mMov AE 
334 E3G4 B6 ORA M 

335 ETSS 47 MoV B, A 

336 E3S6 2B DCX H 

337 E3S7 7B MOV ALE 
338 E358 BS ORA M 

339 E359 C9 RET 

340 x 

341 E3SA BSEX L1E43 DEL sEZ8S (not used) 

342 * 

S43 KR RKK KKK 
244 X IXOR X 

345 KK KRKKK % 
346 X 

347 * Logical "XDR": MACC = MACC IXOR MEM. 

348 * 

349 X Entry: HL points to operand in memory. 
350 ¥ Exit: All registers preserved. 

351 X 

352 E3S5C FS XIXOR PUSH FSW 

353 E3SD CS FUSH R 

354 E DS FUSH D 

385 E35F ES FUSH H 

356 EZ60 C3FIEC JMF sECF3 Frepare IXOR and perform 

I57 * 

358 KK KKK KOKOK K K Ok KOk X 

309 * FERFORM IXOR X 

360 KKK 3OK ¥OKOKKOKOR KK KOK 

* 

Ferforms MEM IXOR EBCA, result in ABCD. * 
* 

¥ Entry: HL points last byte of MEM. 

* Fixed point number in EBCA. 

¥ Exit: HL points to 1st byte of MEM. 

X E preserved. 

X 

S AE 

57 MOV 
IXOR XRA M 

D 
S 2B DCX H 

A 

M 

A 

79 MOV . C
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 

402 
403 
404 
405 
406 
407 
408 
409 
410 

411 

412 
413 
414 
415 

416 

417 
418 
419 

420 
421 

422 
423 
424 
425 
426 
42 
428 
429 
430 
431 
32 

433 
434 
435 

07 

E368 
E369 
E36A 
E36B 
E36C 
E36D 
E36E 
E3&F 
E370 

E371 

E373 

E374 
E375 

EZ76 
E377 

E37A 
E37B 

E37C 

E37D 

E37E 

E37F 

E380 
E3B1 

EZB2 

E3B3 

E3B4 

E38S 

388 

E3BR 

E38C 

E38F 
E390 

E391 

E392 

E393 
E3Z94 

EX9S 
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FS 

CS 
DS 

ES 
CDFCEC 
SF 

CD26E1 

34DC1 

ce 

C301ED 

AE 

2F 

23 

23 

23 

DS 
S7 

MOV  C,A 
DCX H 
MOV AR 
XRA M 
MOV B,A 

DeX H 
MoV AE 
XRA M 
RET 

X 
L1E46 DEL 1E385 (not used) 
* 

KXRKKKK 

*x INOT x 

KERKKKKK 
X 
¥ Logical “INOT®: MACC = INGT (MACC). 
X 

¥ Exit: All registers preserved. 

X 

XINOT FUSH FSW 

FUSH B 
FUSH D 

FUSH H 

CALL :ECFC Copy MACC intoc ABCD: CMA 

MOV E,A Save hibyte 
MOV A,D 

CMA INOT D 

MOV D.A 

MOV AC 
CMA INOT C 

MOV C,A 
MOV A.E 

CMA INOT E 

MOV B.A 

L1E4B MOV AE Get back hibyte 

L1E49 CALL :E126 Copy ABCD into MACC 

JMF :C14D Fopall, ret 

X 

L1ESO RET (not used) 
x 
KKK K KKK KKK K K KK OKKOK 30K K0KOK0OK K K ROk KKK KOk X 

X COPY MACC INTO REG. E,B.C.A X 

¥ D = compl. 00DS EXOR hibyte MEM X 

30K KK KOK K 0K KK KK KK K 0K XK 30K KK K K0k K KKK X X0k K 
x 

X Entry: HL points to 1st byte MEM. 

¥ Exit: HL points to last byte MEM. 

x D = complement EXOR hibytes MACC and MEM. 

X Msb D l: sign bits identical. 

X Msb D 0: sign bits different. 

X 

(L 1ES1 JMF :EDO1 Copy MACC into ABCD, A 1n F: 

jump to EI8F 

= L1ES2 XRA EXOR sign bytes 

CMA Complement result 

INX 
INX 

INX 
FUSH 

MOV S
T
 

I 

hod
 A = compl EYOF sigubvtes
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436 E396 F1 FOF FSW Get D in A 

437 E3R7 C9 RET 

438 X 

43 XKKRXXKK 

440 ¥ SHR * 
441 KKK KK 

442 x 
443 ¥ MACC = MACC SHR MEM. 

444 X Shifts contents MACC right (MEM) places. 

445 x 
446 * Entry: HL points to operand in memory. 

447 % Exit: All registers preserved. 

448 X Result is O 1f MEM < 0 or > 31. 

449 X . 

450 E398 FG XSHR FUSH FSW 
451 E399 CS FPUSH B 

452 E39A DS FUSH D 

A45Z E3I9B ES FUSH H 
454 E39C CDOBED CALL :EDOB Check MEM. If <=31: 

455 MACC into BCDE, shift in A 

456 Else: clear ABCDE 
457 EI9F CDSSER CALL :ERSS Shift BCDE right A places 

458 E3A2 C32BETS JMF tE328 BCDE into MACC: quit 

459 X 

460 KKK KKK 

461 % SHL ¥ 

462 KAk X KKK 

463 X 

464 ¥ MACC = MACC SHL MEM. 

465 %X Shifts contents MACC left (MEM) places. 

466 X 

467 ¥ Entry/esit: See XSHR. 

468 X 
469 E3AS FS XSHL FUSH FSW 

470 EZAL CS FUSH E 

471 E3A7 DS PUSH D 

472 E3AB ES FUSH H 
473 E3A? CDOBED CALL :EDOH Check MEM. If <= 31: MACC 

474 into BCDE, shift in A 
875 Else: clear ABCDE 
476 EZAC CDI9ER CALL :EB39 Shift BCDE left A places 

477 EZAF C328EZ JMF 1E328 BCDE into MACC: quit 

478 X 

479 FOKKORKOKOK KKK KK KK KK KK K Ok 0K KK KOk K X0k K 

480 % TEST VALUE OF AN INT NUMBER X 

481 3K KKK KKK OKOK KR KOKK KKK KKK KR KKK KRR K 

482 * 
483 ¥ Tests if an INT has a value between O and 31. 

484 ¥ If true: Number into A, else: Clear ABCDE. 

485 ¥ 
486 ¥ Entry: HL points to a 4-byte number. 

487 ¥ Exit: Nr <= #1F: Number in A. 

488 X Nr > #1F: ABCDE cleared. 
489 X HL points to 4th byte in memory. 

490 X 

491 EIBZ 7E XSTST MOV AM Get 1st byte 
492 EZB3I 23 INX H 

493 ETE4 R6 ORA M OR with 2nd 
494 EZBS 23 INX H 

495 EIB&6 E6 ORA M OR with 3rd 

496 E3IBT7 23 INX H 

: 497 E3B8 C2CZEZ JNZ E3C2 Jump if highest bytes (>0
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498 E3BB 7E MOV AM Bet 4th byte 

499 E3IBC E6ECQ ANI 1EQ Test 3 highest bits 
S00 E3BE 00 NOFP 

S01 E3EF 00 NOP 
502 E3CO 7E MoV AN Get 4th byte in A 

503 E3C1 C8 RZ Abort if 4th byte <= #1F 

504 
S05 ¥ If nr > #1F: 
506 

507 E3C2 3JEO0O L1ESé MVI A,:00 ) 
508 E3C4 47 MoV B,A ) 
S09 E3CS 4F MoV C.A ) Clear AECDE 

S10 E3C6 57 MoV D.,A ) 
S11 E3C7 SF MOV E.A ) 

512 E3C8B C9 RET 
513 * 
514 KKK KKK KOK 30K OKK K K 3K K KKK KKK KOKOKOK KR KOKK K KK KKKk K 

515 * INT: NEGATE CONTENTS REGISTERS B,C,D,E X 
516 KKK KKK KKK KKK KKK K KKK KK KKK IR KKK KKK KKK K 

S17 X 
518 ¥ Exit: HL preserved. 

519 * Cy=1: Overflow into msb. 

520 X 

521 E3CY ES L1ES7 PUSH H 

S22 E3CA CDB2ER CALL :EEB2 Negate BCDE (INT) 

523 E3CD E1 FOF H 
524 E3CE C9 RET 
525 X 

526 FORK KOO KKK KK KKK KRR X KKK KKK KKK KKK KKK X 

527 ¥ COFPY REGISTERS B,C,D,E INTO MACC X 

528 KK KKK KK KKK K KKK KOK K K K KK K XOK KK X0k KOk KK KK K 

529 * 
8530 ¥ Entry: none. 

531 X Exit: ABCD corrupted, FHL preserved. 

532 x 
533 EXCF 78 L1ES8 Mov AB 

534 E3DO 41 MOV B,C 

35 EZD1 4A MOV €,D 
$536 E3IDZ S3 MOV D,E 

537 E3D3 C326E1 JMF tE126 Copy ABCD into MACC 
538 * 

539 KK KKK KK KKK KK 2K K K 50K 0K 0K 30K KK XK K KKK KOk X KK X 
540 X COPY MACC INTO REGISTERS B,C,D,E X 
S41 KKK K K KK KK K K KK KKK K KK KR KKK K KR KKK K KR KK X 

542 X 
543 ¥ Entry: None. 

544 ¥ Exit: AFHL preserved. 

545 * 

546 E3ID6 FS L1ES9 FUSH PSW 

547 E3ZD7 CD3IZEL CALL :E133 Copy MACC into ABCD 

548 E3DA C313ED JMF tED13 Copy ABCD into BCDE 
549 * 
550 E3DD C9 L1E6O RET 

551 X 

552 30K 3 20K K KK XK KK 30K K K K K KK K KOk KKK XKk X 
8553 ¥ CHANGE CONTENTS MACC TO FPT % 

554 20K KOK KKK KK KKK KKK KKK KKK KRR KKK KX 

555 X 

556 ¥ Result is incorrect if MACC = 80 00 00 00. 
857 X Then exponent is 1 too high (E3FC should be 
558 X a NOF instruction). 

559 X
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S60 

S61 
562 
563 E3DE FS 

S64 E3DF CS 

565 EZEO DS 

566 JE1 ES 

S67 E3JEZ 

568 EIES 
S69 E3E8 

570 EZER 

S71 E3ZED 78 

572 E3EE E7 

573 ESEF 
874 
575 
S76 
577 E3IF2 

578 E3F4 

579 E3F7 
580 E3FA 
581 E3FC 24 
oS82 

583 

584 

585 ESFD 7C 
586 ESFE 

887 E401 77 
588 E402 ES 

589 EA403 

590 E406 E1 

591 E407 7E 

992 E408 
593 E40R 

594 
595 
596 
597 E40E 

598 E411 
599 

&O00 
601 

602 E414 

26A0 
CDCREZ 

D2FDEX 
0680 

CDD&EZ 

CD8IED 
CAOEE4 
2620 

F2FDEZ 

21D500 

CDY&ER 

CDDEE® 

C34DC1 

CD16EA 

C34DC1 

DAI FIRMWARE 1EZ2BR-1E413 V1.0 Rev.l 

¥ Entry: None. 

¥ Exit: All registers preserved. 
X 

XFLT FUSH FPSW 
FUSH B 
FUSH D 

FUSH H 

CALL :E3D6 Copy MACC into BCDE 

CALL :ED83 Check if BCDE is O. 
Jz :E40E Then clear MACC + EBCDE 

MVI H,: 20 Init exp.byte for pos.nr 
MOV AR ) 
ORA A ) Check sign bit 

JF :E3FD Jump if nr is positive 

¥ If INT nr is negative: 

MVI H, : A0 Init exp.byte for neg.nr 

CALL :E3C9 Negate BCDE 

JNC :E3FD Jump if no overflow 
MVI E,:B0 
INR H 

*x Convert to FFT: 

L1E&2 MOV ALH Get init.exp.byte 

LXI 4 2 00DS Addr MACC 

MOV M, A Init.exp.byte in MACC 
FUSH H 

CALL :EE%96 Normalize HECDE 

FPOF H 

MOV AM Get i1nit.exp.byte 

CALL :ESDE Copy ABCD into MACC 
JMF :C14D Fopall, ret 

¥ If INT number is O: 

L1E&E CALL :ER16& Clear MACC + reqg ABCD 

JdMP 114D Fopall;y ret 
X 

¥ 

x 

END 

KKK KOK KKK KKK KKK KO KOKK KK XK KKK 

¥ S YMBOL TA BLEKX 
B AORKOOCK IO R X RO X KKK 

L1E24 

L1E28 

LIE32 
L1E40 

L1E4S 

L1ESS 

L1E&O 

SIOR 

XIAND 
XI0R 

XSHR 

E242 
E2DO 

E2EC 

E343 

E38S 

E3C2 

EZDD 

E3Z4C 

E32E 

E345 

E398 

L1E25 

L1E2 
LIE33 

L1E4Z 

L1ESO 

L1ES7 

L1E62 

SIXOR 

XICHS 
XIREM 

XSTST 

EZ8E L1E2&6 EZARE L1E27 E2C9 
E2D7 L1E3Z0 EZEOQ L1E31 2E4 
E2F2 L1E36 E322 L1E3Z7 E328 
E35A L1E46 E371 L1E4B E384 
E3BB L1ES1 E38C L1ES2 E38F 
E3C? L1ESB E3CF L1ES? E3ID& 
E3FD L1E63 E40E SIAND 335 
E363 XFLT EZDE XIABS EIOB 
E31S XIDIV E22B XINOT E373 
E238 XIXOR E3SC XSHL E3AS 
E3B2
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002 

003 
004 

E414 

E415 
E416 
E417 
E418 
E41B 
E41C 

E41E 
E421 

E423 
E426 
E428 

E42E 
E42C 
E42D 

E430 
E431 

E432 
E435 

E438 

E43R 
E43ZC 

E43F 
E440 

E443 
£444 
E445 
E446 
E447 
E44A 
E44B 
E44D 
EAS0 
E452 
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E67F 
CASBE4 

FE40 
D23BE4 

D620 
D23FE4 

2F 
3C 
CDSSER 
F1i 
B7 
FCC9EZ 

DAZZES 
C32BE3 

FA 
C30EE4 

F1 
S22E3 

FS 
cs 

DS 

ES 
21D500 

75 
E&7F 

CAOEE4 
FE40 

D20EE4 

ORG sE414 
X 
X 
* 

FORKKOKK KK 3OK K KRR KK R KRR KK XK KKK X 

¥ CHANGE CONTENTS MACC TO INTEGER X 
KK KKK KOKKOKOK 30K 30K BOK KKK KKK KKK KK KKK KOk X 
X 

¥ Entry: None. 
X Exit: All registers preserved. 

X 
XFIX FUSH PSW 

PUSH B 
FUSH D 
FUSH H 
CALL :E133 Copy MACC to ABCD 
PUSH FPSW Save exp.byte 

ANI 2 7F Exponent only 
Jz 1E43R Exp=0: Clear MACC., abort 

CPI 140 Exp negative ? 

JNC tE43E Then clear MACC, abort 

suUI 120 Exp »= 32 7 
JNC tE43F Then run overflow error 
CMA ) 2-complement of exp 
INR A ) 

CALL :EESS Shift BCDE right A times 

POF FSW Get exp byte 

ORA A 
cM 1E3CY Nrr <0: negate BCDE 
Jc sE322 Jump if overflow 

JMP $E328 Copy BCDE into MACC, abort 

¥ If number 1s O or exponent negative: 

L1E&S FOF FSwW 

JMF 1E40E Clear MACC, abort 

¥ if overflow: 

L1E&S FOF FSW 
JMF 1E322 Run overflow error, abort 

* 
FRRKRIOKKKK KKK X 
¥ FPT INT(X) X 
FORK K KKKOK KK KKK X 
X 

¥ The contents of the MACC is replaced by its 

X FFT integer part. The fractional bits of the 

¥ mantissa are masked off. 
X 

¥ Exit: All registers preserved. 

* 

X FINT FUSH PSuW 

PUSH E 

FPUSH D 

FPUSH H 
LXI H, : 00ODS Addr MACC 

MOV A,M Get exp.byte 
ANI s 7F Exponent only 

Jz :E40E 1f exp=0: Clear MACC, abort 
CFI 140 Exp negative ? 
JNC 1E40E Then clear MACC, abort
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064 E4355 D619 SuI1 t19 Exp - nr of mantissa bits 

045 E457 21D80O0 LX1 H, : 00D8 Addr lobyte MACC 

066 E4SA 1EO3 MVI E,:03 3 bytes in mantissa 

067 E4SC 57 MoV D.A Rest exp in D 

068 E4SD OEOB L1E6B MVI C.:08 8 bits pro byte 
069 E4SF 14 L1E&9? INR D Rest exp + 1 

070 E460 37 8TC Mask *1° for bits reqd 
071 EA461 F26GE4S JF 1E465 1f rest exp >=0 
072 E4L4 3F cMC Mask “0° for bits not reqd 

O73 E46T 1IF L1E70 RAR Shift CY into A to make mask 

074 E466 0D DCR C 

075 E4&67 C2SFE4 JINZ s EASF Next bit if not ready 
076 E46A Ab ANA M Mask MACC byte with mask 
077 E46R 77 mMov M, A Result back in MACC 

078 E46C ZR DCX H Addr next MACC byte 

079 E46D 1D DCR E 
080 E46E C25DE4 JINZ :E4SD Next byte if not ready . 

081 E471 C34DC1 JMF :C14D Fopall, ret 

082 X 
083 KERRKKIKKKKKKKIORK KR KK 

084 % AMD: FFPT ADDITION X 
085 3K KK KKK KKK K KKK KKK KKK X 

086 X 
087 ¥ MTOS = MTOS + MEM. 

088 * 
089 X Entry: HL points to operand in memory. 

090 % Exit: All registers preserved. 
091 X 

092 E474 CD27ES ZFADD CALL :ES27 wWait, load, operate imm. 

093 E477 10 DATA :10 FFT addition 

094 E478 C9 RET 

095 * 
096 30K 0K 0K KK KOK KK XK KK 0K 0K ¥OKK 0K 

097 X AMD: FPT SUBTRACTION X 
098 KKK KK OK KK KK K K KOk KKK KK KKK 

099 * 

100 * MTOS = MTDS - MEM. 
101 * 
102 ¥ Entry: HL points to operand in memory. 

103 ¥ Exit: All registers preserved. 
104 * 

105 E479 CD2Z7ES ZFSURB CALL :ES27 Wait, load, coperate imm. 

106 E47C 11 DATA :11 FFT subtraction 
107 E47D C% RET 

108 X 

109 KRR KKK KKK KKK KK K KKK KKk X 

110 % AMD: FPT MULTIFLICATION x 
111 KKK KK OKK K K KK KOk KK KKK KR KKK 

112 X 

113 X MTOS = MTOS X MEM. 

114 X 
115 ¥ Entry: HL points to multiplier in memory. 
116 X Exit: All registers preserved. 

117 * 

118 E47E CD27ES ZFMUL  CALL :ES27 Wait, load, operate imm. 
119 E481 12 DATA :12 FPT multiplication 
20 E482 C9 RET 

12 X 

122 KK KKK KK K KKK KOk K K KK K 
123 %X AMD: FPT DIVISION X 

124 KK KKK OKOKOK K K K KOk KK KOk XKk 
125 *
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126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 

158 
159 
160 

161 
162 
163 
164 
165 
166 

167 
168 
169 
170 

171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 

E4B3 
E486 
E4B7 

E488 

E489 
EABC 

E48D 

E4BE 

E491 

E492 

E493 
E496 
E497 

E498 

E49B 
E49E 

E49F 

E4A0 
£4A3 
E4A4 
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CD27ES 
13 
ce 

FS 

CD9SED 
(<] 

87 
FCI3E4 

F1 

c? 

CD3SES 

15 
ce 

CDEFE4 

CD3ISES 

12 
ce 

CD35ES 

37 
CD98E4 

X MTOS = MTOS / MEM. 

X 
X Entry: HL points to divisor in memory. 

¥ Exit: All registers preserved. 

X 
ZFDIV CALL 1ES27 Wait, load, operate imm. 

DATA 113 FPT division 
RET 

* 
KKRRKKRRKKRRKRKRK 

¥ AMD: FPT ABS X 
FOKRK KR KK KKK KR XKk XK 

X 

¥ MTOS is replaced by its absoclute value (FFT). 

* 
¥ Entry: None. 
¥ Exit: All registers preserved. 

* 

ZFABS PUSH PSW 

CALL :ED9S Get status bits 
NOP 

ADD A Test bit &6 (sign) 
CM tE493 Change sign if reqd (FPT) 

POP PSW 

RET 

x 
KKK KKK KK R KK KK KKK KK KKK R XK KRR KRR K E R KKK K 

% AMD: CHANGE SIGN MTOS CONTENTS (FFT) X 

KK KKK OR3OK KK XK KKK KKK KKK KKK KKK KRR K KKK KKK 

X 

* MTOS = — MTOS. 
X 
¥ Entry: None. 
¥ Exit: All registers preserved. 

X 

ZFCHS CALL :ES3S Wait, operate immediate 
DATA :15 FPT change sign MTOS 

RET 

x 
AR KOKHOK KK KKK KOk KK KOK X 

¥ AMD: FPT INT(X) X 

K KOKKOK KKK KK KK KK K KKK X 

x 
¥ MTOS is replaced by its integer part. 

X 

ZFINT CALL :E4EF Convert MTOS to INT 

% Entry for AMD: Change MTOS to FFT: 

ZFLT CALL :ES3S Wait, load, operate imm. 

DATA :12 Convert MTOS to FPT 
RET 

3 

EES SR SRS 2RSS S0 

¥ AMD: FPT FRAC X 
AR KKK K KK KKK K KKK K K 
3 

¥ MTOS is replaced by its fractional part. 

X 

ZFRAC CALL :ES3S Wait, load, operate imm. 

DATA 137 Push MTOS 
CALL :E498 MTOS = INT(MTOS)
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188 

189 
190 

191 
192 
193 

194 

195 
196 

197 

198 
199 

200 
201 

202 

203 
204 

205 
206 
207 

208 
209 
210 
211 

212 
213 

214 
215 

216 

217 
218 
219 

220 
221 

222 

223 

224 

225 
226 

227 

228 
229 
230 

23 
232 

233 

234 
235 

236 

237 

238 
239 
240 

241 

242 

243 
2445 

245 
2446 

247 

248 

E4A7 

E4RA 
E4AB 

E4AC 

E4AF 
E4BO 

E4B1 
E4E4 

E4BS 

E4R6 
E4B? 

E4EBA 

E4BE 
E4BE 
E4EF 

E4CO 
E4C1 
E4C4 

E4C7 

E4C8 

E4CE 

E4CC 

E4CF 
E4DC 
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CDISES 

11 
ce 

CD27ES 
OB 
c9 

CDISES 
09 

c9 

o CD3SE 

0A 
ce 

CD3SE 
08 
ce 

o 

ES 
2190E8 

CD83E4 

E1l 

CDE&EA4 

ce 

CD3GES 

iC 
co 

CALL :ES3S Wait, load, operate imm. 

DATA :11 Subtract whole number 

RET 

X 
30K KKK KK KOK K KK KKK KO KOKOKKOK X K KK X 

¥ part of AMD: POWER (1EDA1) X 

KK 0K 0K K K K3 0K K KK K K K K K K K K ¥0K X0k X 
* 
¥ Entry: HL points to operand in memory. 

¥ Exit: All registers preserved. 

X 
MFR14 CALL :ES27 Wait, load, operate imm. 

DATA :0B MTOS = MTOS ~ MEM 

RET 

* 

KORRK KKK KKK 

¥ AMD: LOG X% 
AORREXRRRKOKK X 

Xx 
ZLN CALL :ES3ES Wait, operate immediate 

DATA :09 MTOS = LN (MTOS) 

RET 

* 

RARRRKK KRR KK 

¥ AMD: EXF X 

AOK KKK KOKKOK KK X 

* 
ZEXF CALL :EG3S5 Wait, operate immediate 

DATA :0A MTOS = E ~ MTOS 

RET 

* 
ERRRKKKRKKKRK K 

¥ AMD: LOGT % 

ESESSSESS LSS 
X 

ZLOG CALL :ES3S Wait, operate immediate 

DATA :08 MTOS = LOG (MTOS) 

RET 
£ 

AR KKK KK K KX XK 

¥ AMD: ALOG x 
AR FOKK KKK K K X XK 

X 

ZALOG FUSH H 
LXI H, : E890 Addr 1/logn(10) 

CALL :E483 MTOS = MTOS/MEM 

FOFP H 
CALL :E4B6 MT0S = e ~ MTOS 

RET 
* 
FOK K KHORK KRR X X 

X AMD: SOR X 
KK KK KK K KK X K 

* 
ZSQRT CALL 3ES3S Wait, operate immediate 

DATA :1C MTOS = SE@RT (MTOS) 

RET 
* 

KK OK KK KK Kk X X 

* AMD: SIN X 
KKK KK K K K K K K
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

267 
268 
269 

270 

271 
272 
273 
274 
275 
276 

277 
278 
279 

280 
281 
282 
283 
284 

285 
286 

287 

288 

289 
290 
291 
292 
293 
294 

295 
296 
297 
298 
299 
300 

301 

302 
303 
304 

305 

306 

307 
308 
309 
310 

E4D1 
E4D4 
E4DS 

E4D6 
E4D? 
E4DA 

E4DE 
E4DE 
E4DF 

E4EOQ 
E4ET 
E4E4 

E4ES 
E4E8 
E4E9 

E4EA 

E4ED 

E4EE 

E4EF 

E4F2 
E4F3 
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CD3SES 

02 
ce 

CD3SES 
03 
ce 

CD3SES 

04 
ce 

CD3SES 

06 
ce 

CD3ISES 

1E 
ce 

311 E4F4 CDZ7ES 

ZS8IN CALL :ES35 Wait, operate immediate 

DATA :02 MTOS = SIN (MTOS) 

RET 
* 
KEKKRKKKKKKK 
¥ AMD: COS X 
XXKXKKKKRK KK 
X 
2C08 CALL :ES3S Wait, operate immediate 

DATA :03 MTDS = COS (MTOS) 
RET 

* 
KR ERKKNKRKK 
X AMD: TAN X 
KKK X RKKKRKK 
* 
ZTAN CALL :ES3S Wait, operate immediate 

DATA 104 MTOS = TAN (MTOS) 
RET 

X 

KEKXKRKKKRKRKK 

¥ AMD: ASIN X 
KRR RXOKKK KKK 

X 

ZASIN CALL :ESZS Wait, operate immediate 

DATA 105 MTOS = ASIN (MTOS) 
RET 

: 3 
HEKKRKEKK X KKK 
* AMD: ACOS X 
KKK RKRKKK KKK 
X 

ZACOS CALL :ES35 Wait, operate immediate 
DATA :0&6 MTOS = ACOS (MTOS) 

RET 

X 

KKK KKK KK X 

X AMD: ATN X 
JOK KK KK KK KK KK 

X 
ZATAN CALL :ES3S Wait, operate immediate 

DATA :07 MTOS = ATAN (MTOS) 

RET 

X 
KK 0K K 3K K K KK KKK K K K XK K KKK 0K 80K KOK KK KKK K R KOk 0K K 

X AMD: CHANGE CONTENTS MTOS TO INTEGER 
OKK KK KKK KR K KKK OK 3K K K K K 3 KK K K KK K KK K K ¥OR KOk Kk K 

X 
ZFIX CALL :ESES Wait, operate immediate 

DATA :1E MTOS = INT(MTOS) 

RET 
X 

KK KKK K KKk X K KK K X K K XK X 

* AMD: INT ADDITION X 
3K K KKK 3OK K K K KOKOK KKK K X K 

X 

X MTOS = MTOS + MEM. 
X 
¥ Entry: HL points to number in memory. 

X Exit: All registers reserved. 

x 

ZIADD CALL :ES27 Wait, load. operate imm.
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312 E4F7 2C DATA :2C INT addition 

213 E4FB C7? RET 
214 X 

315 KKKOK KKK K K KKK KKK X KKK KOk X 

316 % AMD: INT SUBTRACTION X 

KERKKKK KKK R KRRK KRR KK KKK 

X 
¥ MTOS = MTOS — MEM. 

X 

X Entry: HL points to number in memory. 

¥ Exit: All registers preserved. 

' X 

324 EAF? CD2VES ZISUR CALL :ES27 Wait, load, operate imm. 

325 E4FC 2D DATA :2D INT subtraction 

326 EA4AFD C9 RET 

327 * 

328 3K KK AOK K K KK K KK KKK KR KOK KKK OR KX 

329 * AMD: INT MULTIFLICATION X 

330 FKOK KKK KK KKK OKOKK KR KR XK X KX X 

I3 3 
332 X MTOS = MTOS % MEM. 

IE3 X 

334 ¥ Entry: HL points to number in memory. 

335 ¥ Exits All registers preserved. 

336 X 

337 E4FE CD27ES ZIMUL CALL :ES27 Wait, load, operate imm. 

338 ESOL1 2E DATA :2E INT multiplication 

339 ESOZ C9 RET 

340 X 

341 KK R KKK KKK 0K KOKOK KKK R K 
342 X AMD: INT DIVISION % 
343 0K R OK KKK KK KOk XK XK K KOk X K K 

344 x 
345 ¥ MTOS = MTOS / MEM. 

46 X 

347 ¥ Entry: HL points to number in memory. 

348 ¥ Exit: All registers preserved. 

349 * 

350 ES03 CD27ES ZI1DIV CALL :ESZ wWait, load, operate imm. 

351 ESO6 2F DATA :2 INT division 

52 ES07 C? RET 

353 * 

354 30K OK FOKKOK K KKK K XK 0K K KOk 3Ok K KKK K K K 

355 ¥ AMD: INT DIVIDE REMAINDER X 
35 KKK OK KK KKK KK XK KK K OKOK KK KK KK KK 

357 * 

358 ¥ MTOS = INT remainder of MTOS / MEM. 

359 X 
360 ¥ Entry: HL points to number in memory. 

361 % Exit: All registers preserved. 

362 * 

363 ES08 CD3ISES ZIREM CALL 3EGS3IS wait, operate immediate 

364 ESOR 3 DATA :37 Push MTOS 

365 ESOC CDOTZES CALL :ESO03 © INT divide 

S66& ESOF CDFEE4 CALL :E4FE INT multiply back 

3467 ES12 CD3ISES CALL :ES3S Wait, operate immediate 

Z68 ES15 2D DATA :2D Subtract: difference = 
369 remainder 

I70 ES16 C9 RET 

* 
% 

% 
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374 

375 
376 

377 

378 
379 
380 
381 

382 
383 

384 
385 

386 

387 

388 
389 

390 

391 

392 

393 

394 
395 

396 
397 

398 

399 

400 
401 

402 

403 
404 

405 E 

406 

407 
408 

409 

410 

411 
412 

413 

414 

415 

416 
417 

418 
419 
420 

421 

422 

423 
424 

425 

426 

427 

428 
429 

430 

431 

432 

433 

434 
435 

ES17 
ES18 

ES1B 

ESIC 

ES1D 
ES20 

ES21 

ES22 

ES2S 
ES26 

ESIR 

ES3C 
ES3F 

ES40 

ES43 
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Fg 
CD95SED 

CD3SES 

34 
ce 

CD3BES 

CD8BES 

E3 
FS 

CDCCEC 

F1 

E3 

co 

CD3BES 

C32DES 

FS 
JA0ZFE 

B7 
FASCES 

E61E 

P2 23 223332323333 

* AMD: INT ABS ¥ 
KRARRKKKORRRK K KKK 
X 

* MTOS = absolute value of MTOS (INT). 
x 
ZIAES FUSH FSW 

CALL :ED9S Get status bits 

NOP 
ADD A Test bit & (sign) 

CM 1ES22 Change sign MTOS if reqd 

FOP FSW 
RET 

X 

KKK K KKK KKK K KK KKK KKK KOk KK KKK KKK K 

X AMD: CHANGE SIGN MTOS (INT) x 

KKK K KKK ROK KKK KKK KK KKKk KKKk KKK X K 
X 

ZICHS CALL :ES3S Wait, operate immediate 

DATA :34 MTOS = - MTO0S 
RET 

£ 3 

KRKKKKRKKKKRKKKRKRREKRKKRKKRRKRKKKKKKKKK 

¥ AMD: WAIT, LOAD, OFPERATE IMMEDIATE X 

30K KK 30K KOk K K K KK KK K 30K K 0K KKK KK K0K K K KKK K X X K 

X 
¥ Call has to be followed by a 1 byte AMD command. 

* 

WLOFI CALL :ES3R Wait for ready, evt. error 

indications 
CALL :ESB8 Load 2nd operand in MTOS 

OFI XTHL HL pnts to command byte 

FUSH PSW 
CALL :ECCC Issue command to AMD 
FOP PSW 

XTHL Restore returnaddr 
RET 

x 
KKK K KOK HOK KKK XK KOK K KK K K K0K XK KKK KK X X 
* AMD: WAIT, OFERATE IMMEDIATE X 
0K KKK K KKK K K K 30K K0OK K KO KKK KK KK X KKK X 

X 

¥ Call has to be followed by a 1 byte AMD command. 

* 
WOFI CALL :ES3B Wait ready, evt. error 

indications 

JMP tES2D Issue command to AMD 
X 

KKK K 5 K K K KK 3 K KKK KK K KKK K K K K KKK KKKk X 

% AMD: WAIT FOR MATH.CHIP READY X 
KK KK KK KK 3K 0K KKK K 3 0K0K XK K 3 K 3OK0K XK K K K K 
X 
¥ Waits for math.chip ready. Handles eventual 

¥ errors if found. 
X 
¥ Exit: If no errors: All registers preserved. 
3 
WMATH FUSH PSW 

WMT10 LDA :FBO2 Get status math.chip 

ORA A 

JM sES3C If busy: wait for ready 
ANI s 1E Error codes only
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
4446 
447 
448 
449 
450 
451 

452 

453 
454 

455 
456 

AS7 

458 

459 
460 

461 
462 

463 

464 

465 

466 
467 

468 

469 

470 

471 

472 

473 
474 

475 

476 

477 

478 
479 

480 

481 

482 

483 
484 
485 
486 

487 
488 

489 

430 

491 
492 

493 
494 

495 
496 

08 

ES45 
ES48 
ES49 
ES4C 
ES4D 

ES4E 
ESS1 

ESS2 
ESSS 
ESS6 
ESS9 

ESSA 
ESSD 
ESSE 

ESSF 

ES60 
ES61 
ESé4 
ES67 
ES68 
ES6R 
ES6C 

ES6F 
ES72 

ES7S 
ES76 
ES79 
ES7A 
ES7D 
ES7E 
ESB1 
ES82 

ES8T 
ES86 
ES87 

ES8s 
ES89 
ES8A 
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CASDES 

[ele] 
CDDZEC 
1F 
1F 
DC4EBCO 
1F 

FS 
7A 
CD3IRES 

J200FB 
79 
I200FE 
78 
C3DIEC 

CD3IEES 
SAOOFE 
FS 
3A0OFE 

55 
El 
ce 

F5 
cs 
DS 

Jz 1ESSD Abort if no errors 
NOP 

CALL ECD2 Reset AMD status 
RAR 

RAR 

cc :CO4B Evt. run overflow error 
RAR 
cc 1 CO&S Evt. run underflow error 
RAR 

cc : COSE Evt. run argument error 
RAR 

ce 1 CO&C Evt. run divide by 0O error 

WMT20 FOP PSW Normal return 
RET 

* 
KKK K KK KKK K K K 3K 3K KK oKk KK 30K KK 30K 0K K KOk K X KKk K K 
¥ AMD: COFY REGISTERS A,B,C,D INTO MTOS X 

AR KOKOK KR KKK KKK KK KKK XK 40K K KK K KK KK KK KKK KKK X X 

* 
ZFUT FPUSH PSW 

MOV A,D D into A 

CALL :ES3R Wait ready 

IFT10 STA 1 FBOO Copy (D) into MTOS 

MOV AC C into A 

STA 1 FROO Copy (C) into MTOS 

MOV ALE 
JMF :ECD9 Copy (E)+(A) into MTOS 

X 
AR KKK KKK K K 3K K KK KK KK KK Xk oK K K ok KKK KK KK KKK XX K K 
X AMD: COFY MTOS INTO REGISTERS A.E,C,D X% 
KKK KK KK K KKK K KK KK KK KKK 0K K KK 0K KK K K K K OK Xk KOk 

X 
ZIGET CALL :ESZB Wait ready 

LDA 1 FBOO Get hibyte from MTOS 

FUSH FSW Save it on stack 

LDA : FROO Get 2Znd byte from MTOS 

MOV H,A Store it in B 

LDA 1 FBOO Get 3Ird byte from MTOS 

MOov C,A Store it in C 

LDA : FBOO Get lobyte from MTOS 

MOy D.A Store it in D 

JMF 1ES6S Restore MTOS 
* 
FOKK KK KK KKK KKKk 

¥ (not used) * 

FOKKOR AR KK K KKK KX 

X 

L1E109 MOV  D,L 
FOF H 
RET 

X 

KKK KK KKK K K K KK 3R K 30K KOk X KK K K K KKK KK 

¥ AMD: COPY OFERAND INTO MTOS X 
KKK KKK KK K K OK 0K K OK K OK K K K K K KK K X K XK K 

x 

% Entry: HL points to 1st byte of operand. 

¥ Exit: All registers preserved. 
x 

ZLOAD FUSH PSW 
FUSH B 
FUSH D 
FUSH H
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498 
499 
500 
501 

502 
S03 
504 
505 
506 
507 
508 
509 
S10 

S11 
512 
513 
S14 

515 
516 
517 
S18 
519 
520 

521 
522 
523 
524 
525 
526 

527 
528 
529 
830 
531 
532 
533 
534 

535 
536 
837 
538 
539 

540 
541 
o542 
543 
544 
545 
546 
S47 
548 
549 

S50 
551 

552 
553 
554 

555 
S56 
557 
558 
559 

ESBC 
ESBD 
ESBE 
ES8F 

ES90 
ES91 

ES92 
ES93 
ES96 

ES99 
ES9A 
ES9R 
ES9C 
ES9D 
ESAC 

ESAL 
ESAZ 
ESAZ 
ESA4 

ESAS 
ESAR6 
ESA7 

ESAA 
ESAR 
ESAE 

ESE1 
ESB4 
ESE7 
ESE8 

ESBY CD! 

ESEC 
ESBF 

ESCO 
ESC3 
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CDSFES 
C34DC1 

FS 

[#+] 
DS 
ES 
CD&FES 
7 
23 

70 
s 

71 

23 
72 
C34DC1 

ES 
21EBOO 

CDD&E®? 
21E300 
CDFERE? 

E1l 
ES 

STEA 

21EROO 
ES 
CD72EA 
El 

X 

MoV 
INX 
MoV 
INX 

MoV 
INX 
MoV 
CALL 
JMFP 

1st byte in A 

2nd byte in B 

3rd byte in C 

4th byte in D 
Copy ABCD into MTOS 

Popall, ret 

KK RO K KKK KOROKOOKRKOKK KK KKK XXk X 

¥ AMD: COPY MTOS TO OFERAND X 
FKOKR KKK XK KKK KK KK KOKIOK K KK KK X K K X 
* 

X Entry: 

¥ Exit: 
* 
ZSAVE 

X 

HL points to 1st byte of operand. 

All registers preserved. 

FUSH 
FUSH 

PUSH 
FUSH 
CALL 
MoV 

INX 
MOV 
INX 
MOV 
INX 
MoV 

JMF 

FSW 

S
I
I
I
T
I
T
I
I
~
T
o
O
W
 

= 
o 

o 
m 

£ 
> 

o 

Copy MTOS into AECD 

) 

) 

) 
) Copy ABCD into operand 

) 

) 

) 
P opall, ret 

FORKOK KKK K KK KKK KK K X KOk X X X 
* CALCULATE TAYLOR SUM x 
AR OK KKK KK KR XK KKK X XK KK X K 

Entry: 

W 
W 

M 
W 

X 
W 

K 
2 

Sum = 
X 

¥ Exit: 
X 

X 

* 
X 
X 

L 1E112 

LIEL13 

HL points to a list with FFT constants 

(Mi with i = 
MACC: Const. 
QOE3-E6: Ini 
Q0E7-EA: Arg 

Routine computes: 

0414240.) 
term of Taylor series (S50). 

tial power of argument (P). 

ument X. 

SO + MOXP + MIXPXX + M2APXX"2 + ...... 

of series. 
FxX™i added in. 

erved. 
Sum of series. 

Save table pntr 

Copy MACC (S0) into OOER-EE 

Copy OOEZ-E& (F) into MACC 

) 

) Get and save table pntr 

MACC = F % Mi 

MACC = sum + F % Mi 

OOEB-EE: Sum 
OCE3~E6: Last 
QOE7-EA: Pres 

MACC + ABCD: 
FEHL corrupted. 

FUSH H 
LXI  H,:O00ER 
CALL :E9D6 
LXI H, : O0EZ 

CALL :E9FE 
FOF H 
PUSH H 

CALL :EAS9 
LXI H, : OOER 
FUSH H 
CALL :EA72 

POP H
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560 ESC4 CDDEEF CALL :EJDB Result in OOEB-EE 

561 ESC7 3IADEOQ LDA 1 OODE Get difference in exp 

562 ESCA B7 ORA A 

563 ESCB FZD3ES JFP :ESD3 

564 ESCE FEEB CFI :E8 

S565 ESDO DAF3ES Jc sESF3 

566 ESDI EA L1E114 FOF H Get table pntr 

567 ESD4 23 INX H 
568 ESDS 23 INX H 

56% ESD6 23 INX H 

570 ESD7 23 INX H HL pnts to next table entry 

571 ESD8 ES FUSH H Save table pntr 

572 ESDY 23 INX H 

573 ESDA 7E MOV AM 
574 ESDB B7 ORA A 

575 ESDC F2F3ES JFP tESF3 Jump if ready 
576 ESDF 21E300 LXI H, : O0E3 

577 ESEZ ES FUSH H 

578 ESEZ CDFBE9 CALL :E9FE Copy QOQE3-E6 into MACC 
579 and reg ABCD 

580 ESE& Z21E700 LXI H,: 00E7 
581 EGE? CDS9EA CALL :1EAS9 Multiply with OOE7-EA 

582 EGEC E1 FOF H HL=00EZ3 

583 ESED CDDRE? CALL E9DE Copy ABCD into QOEI-E& 

S84 ESFO CZR7ES JMF :ESE7 Calc next sum 

oS85 X 
586 EGF3 E1 L1E11S POF H 
587 ESF4 CDFBE® CALL sE9F8 Copy result into MACC 

S88 and reg ABCD 
589 ESF7 C9 RET 

590 * 

591 * 
592 X 

593 ESF8 END 

KK 30K 30K KK K K OK KK K 3OK KKK KKK Kk Xk 

XS YMBOL TABLEHZX 

3K KKK K KKK R KK K K OK KK KK KOk K K K % 

L1E109 ESB8S L1E112 ESAA L1E113 ESE7 L1E114 ESD3 

L1E115S ESF3 L1E6S E4ZE L1E6S E4TF L1E&B EA4SD 

L1E&69 EASF L1E70 E465 MPR14 EA4AC OFI ESZ2D 

WLOFI ES27 WMATH ES3R WMT10 ESEC WMT20 ESSD 
WOFI ES35 XFINT E443 XFIX E414 ZACDS E4ES 

ZALOG E4CO ZASIN E4EQ ZATAN E4EA 2C0s EA4Dé& 

ZEXF E4B& ZFARS E488 ZFADD E474 ZFCHS EA493 
ZFDIV E483 ZFINT E498 ZFIX E4EF ZFLT E49E 

ZFMUL  E47E ZFRAC E4A0 ZFSUB E47%9 IGET ES6F 

ZIABS ES17 Z1ADD EA4F4 ZICHS ES22 Z1DIV ESO3 
ZIMUL EA4FE ZIREM ES08 ZISUR E4F9 ZLN E4B1 

ZLOAD ES88 710G E4BE ZFT10 ES&4 ZrPUT ESSF 
ISAVE ES99 ZISIN E4D1 ZSERT E4CC ZTAN E4DE



PAGE O1 

002 

003 
004 

Q05 

006 
007 
008 
009 
010 

011 
012 

013 
014 

015 
016 
017 

018 

19 

020 
021 

022 

023 
024 

025 

026 
027 

028 
029 

0% 

031 

Q32 

033 

034 
035 
036 

037 
038 

039 
Q40 

041 

042 

043 
044 

045 
046 

047 

048 

049 

Q50 
051 

052 

053 
0S54 

0S5 

056 

0S7 
058 
059 
060 

061 

062 

063 

ESF8 
ESF9 

ESFA 

ESFR 

ESFC 

ESFF 
E6O2 

E603 

E&606 

E&607 

E&OB 
E&09 

E&0A 

E&OKR 

E&QC 
E&OE 

E611 

E&14 

E615 

E618 
E&619 

E61A 

E&61D 
E620 
E621 
E&622 

E&625 

E&26 

E&627 
E&628 

E629 

E62A 

E&2D 
E630 
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FS 

CcS 
DS 

ES 

CDF1ER 

CAZAES 
7 

DADOET 

115SFE6& 

D21BE& 

3C 
1157E6 

77 

ES 
21E300 

CDICE1 

EE 

ES 
CDS9EA 

E1l 

23 

23 

23 

23 
CD72EA 

CD3DE& 

CD3DES& 

ORG 1ESF8 

* 
3 

3 
KEKRKKRKKKKK 

x FPT S@RT x 
KRKKKKKRKKKK 

X 
* MACC = SE@RT (MACC). 

* 
¥ Method: approximation followed by Newton 

¥ iterations. 
X 

* Let X= 27(2K)%F. Then 27(2K) is exponent and F 

¥ is mantissa. 
X 
X Then SORT(X)=2"KXSORT(F). 2°K is exp/2. 

X SART(F)=P(i): 

X 1st approx: P(1)=akF+b. 
X 0.5<=F<1: values al and bl. 
X 1<{=F<2:1 values a2 and b2. 
* Iterations: P(i+1)=(P(i)+F/F(i))/2. 
X Final SORT(F): F(3). 

X 
% Exit: All registers preserved. 
* . 

XS@RT PUSH FSW 
PUSH R 

FUSH D 
FUSH H 

CALL :EBF1 Exp.byte MACC in A (2K) 

Jz 1E&TZA Abort if MACC=0 

RLC 
Jac 1E9DO Run argument error if nr 

in MACC is negative 

. RLC 

RRC 

RAR 
ORA A 

RAR A is exp/2 (K) 

PUSH FPSW Save it 
MVI A, 100 Set A=0 if 1lsb exp =0 

LXI D, :E6SF Addr 

INR A Set 

LXI D, :E657 Addr 

L1E117 MOV M.A Init 
PUSH H Save 

LXI  H,:00E3 
CALL :E11C Copy 

XCHG 
PUSH H Save 
CALL :EASY9 Calc 
FOF H 
INX H 

INX H 
INX H 
INX H Pnts 
CALL :EA72 Calc 

CALL :E&3D Calc 

CALL :E&3D Calc 

al,bl for 0.5<=F<1 

A=1 if 1sb exp =1 

az.b2 for 1<=F<2 

exp byte MACC 

addr MACC 

MACC (F) into OQOE3-E6& 

addr a/b 
axF 

to b 
F(1)=axF+b 

P(2) 
F(3)3 result in MACC 

and reg ABCD
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064 EL33 E1 FOF H Get addr MACC 

065 E634 C1 POFP B Get exp/2 (K) in B 

0bb ELEIS 80 ADD B Add it to exp S@RT(F) 

047 E&3L ELTF ANI 3 7F Result must be positive 

068 EL38 77 MoV M. A Final exp.byte into MACC 

069 EL3F 0O NOP 

070 E&3A C34DCH L1E118 JMP :C14D Fopall, ret 

071 

072 ¥ Calculate F(i+1): 

073 

074 EL3D Z21E700 L1E119 LXI H, : O0E7 

075 E640 ES PUSH H 

076 E641 CDDBEY CALL :E9DE Copy P(i) into OQE7-EA 

077 E644 Z1E300 LXI H, 1 00E3 

078 E&47 CDFBEY CALL G:E9FE Copy F from QOE3—-Eé6 into 

a7e9 MACC 

080 EL4A E1 POP H 

0B1 E&4B ES PUSH H 

082 E&4C CD20OEA CALL :ERZ20 Calc F/P(i) 

0B3 E6AF E1 POP H 

084 E&LS0 CD72EA CALL :ER72 Calc PGi)+F/P (i) 

085 E653 3D DCR A exp minus 1: divide by 2 

086 E&LS54 E67F ANI 1 7F Skip sign bit 

087 E&S6 C? RET 

088 
089 ¥ CONSTANTS FOR *XSORT": 

090 
091 ELS7 7F L1E27S DATA :7F al: 0.578125 

092 E6S8 D2 DATA :D2 

093 E&LS? DO DATA :DO 

094 E6SA 1IC DATA :1C 

095 X 

096 E6SE 00 DATA :00 bil: 0.421875 

Q97 ELSC 99 DATA :99 

098 E65D EE DATA :EE 

099 E&SE 14 DATA :14 

100 * 

101 E6SF 00 L1E277 DATA :00 a2: 0.411744 

102 E6LO 94 DATA 194 

103 Eé61 00 DATA :00 

104 E662 00 DATA :00 

105 X 

106 E&LLE 7F DATA :7F b2: 0.601289 

107 Eb664 DB DATA :D8 
108 E66S QO DATA :00 

109 Ebbs 00 DATA :00 

110 * 
111 KRR KKK KKK 

112 ¥ FFT EXP X 

113 KK KKK KKK KK 

114 X 

115 ¥ MACC = E ~ MACC. 

116 X 

117 ¥ Method: Folynomial approximation. 

118 L3 
119 X Let E*X = 2"n x 2°d ¥ 2"z: 
120 X Then X/1n2 = n + d + z. 

121 3 n: integral portion of the real number. 

122 x d: a discrete fraction (1/8, 3/8, &/8 

123 * or 7/8) of the fractional part. 

124 x z: remainder: —-1/8 <= z <= 1/8. 

Approximation for 27z:
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126 X 27z = a0 + al¥z + a2xz”™2 + .... + aSxz"GS. 

127 * 

128 E&667 FS XEXF PUSH PSW 

129 E&68 C5 PUSH B 

130 E669 DS PUSH D 

131 EbbLA ES PUSH H 

132 E&6B 3IADS00 LDA 100DS Get exp.byte 

133 E&LE 3I2EF00 sTA 1 OOEF Save it 

134 E&71 CDEEE® CALL :E9EE MACC= ABS (MACC) 

135 E&74 212BE7 LXI H, :E72B Addr 1/1n2 

136 E&677 CDS9PEA CALL :EAS9 Calc X/1n2 

137 E&7A CD1EC2 CALL :C21E Result (n+d+z) on stack 

138 E&7D CD14E4 CALL :1E414 Convert MACC to INT (n) 

139 E&80 CD3IZE1L CALL :E133 n in ABCD 

140 E6B3 CD34C2 CALL :C234 Get (n+d+z) from stack 

141 E&6B& BO ORA B 

142 E&4B7 Bl ORA [ 

143 E&688 CAF4ESL Jz 1E694 Jump if n <= 255 

144 

145 ¥ If X too big: 

146 
147 E&BE JIAEF00 LDA 1 O0EF Get exp.byte 

148 E6BE 2F CMA Take complement 

149 E68F B7 ORA A Set flags for error 

150 E690 37 sSTC Init error exit 

151 E691 C3FSE6 JMF tE6FS Run error, abort 

152 
153 % Find d: 

154 

155 E&94 DS L1E121 FUSH D Save n 

156 E695 CDS4E1L CALL E154 MACC = FRAC (MACC) 

157 E&698 11FBE6 LXI D, sE&FR Addr FPT(1/8) 

158 E&6FB 2ADS00 LHLD :00DS 

159 E&49E BS ORA i 
160 E&9F CAF9EF Jz 1EFF9 
161 E6A2 FE7F CFI 1 7F 

162 E6A4 DABBES Jc tE&E8 
163 E6A7 11FFE6 LXI D, :E&FF Addr FFT(3/8) 

164 E6LAA C3BBES JMF 1E6E8 

165 E&LAD 07 L1E122 RLC 
166 ELAE 07 RLC 
167 E6AF 1103E7 LXI D,:E703 Addr FPT(S/8) 

168 E&6BZ D2ZBEBE6 JNC 1E&EB 
169 E6BS 1107E7 LXI D,:E707 Addr FFT(7/8) 

170 L3 

171 E&EB EB L1E123 XCHG Addr d in HL 

172 E6RY ES PUSH H Save it 

173 E&4BA CD&DEA CALL :EA&D MACC= MACC-d (z) 
174 E6BD SF MoV E.A Exp. z in E 

175 E&6BE 3JAEF00 LDA 1 00EF Get exp. X 

176 E6C1 07 RLC Sign into carry 

177 E6C2 F5 PUSH FPSW Bave sign 

178 E6C3 7B MOV AE Get exp. z 
179 E&C4 DCE4E9 cc :EQE4 Evt. change sign 

180 E&C7 Z1E300 LXI H, 1 00E3 

181 E&CA CDDBE9 CALL :E9YDE Copy z into OQE3I-Eé& 

182 E&4CD CDDBE® CALL :ESDE and in QOE7-EA 

183 E&DO 2162C4 LXI H,:C462 Addr a0 (FFT(1)) 

184 E&D3 CDFBE®? CALL :E9FB Copy a0 into MACC 

185 E6D6 212FE7 LXI H,3:E72F Addr table ail-aS 

186 E&4D9 CDAAES CALL :ESAA Calc Taylor sum 27z 

187 E&DC F1 FOF PSW Get exp.byte X SHL 1
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188 

189 
190 
191 

1792 
193 

194 
195 

196 

127 

198 
199 

200 

201 

202 
203 

204 

205 
206 
207 

208 
209 

210 
211 

212 

213 

214 

215 

216 
217 

218 

219 

220 
221 

23 
224 

225 
226 

227 

228 
229 

230 

231 
232 

233 
234 

235 

23 
237 

238 
239 
240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

E&DD 
E6DE 
EG6DF 

E&EZ2 
E&ES 

E6ES 
E&E7 
E&EA 

E6EE 
E&EC 
EGED 
E&FO 

E&6F1 
E&6F2 
E&6FS 

E&F8 

EGFB 

E6FC 
E&FD 

E&FE 

E6FF 
E700 

E701 

E702 

E703 

E704 

E70S 
E706 

E707 

E708 
E709 

E70A 

E70R 

E70C 

E70D 
E70E 

E70F 
E710 
£711 

E712 

E713 
E714 

E715 

E716 

E717 

E718 
E719 
E71A 

E71B 
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D1 
FS 
211000 
D2ELES 

29 
19 
CDS9EA 
F1 

El 
7c 
D2F2E6 

2F 
3C 
CDR7C1 
DCABEA 
C34DC1 

7E 
80 
00 

00 

7F 
co 

Qo 
QO 

fele] 

AO 

o0 

Q0 

Qo 

EQ 

(ele) 

[eld] 

o1 

BH 
95 
cz 

o1 
AS 

FE 
D7 

01 
CcS 
&7 

2A 

01 

EA 
co 
c7 

00 

L1E124 

L1E125 
L1IE126 
L1E127 

¥ CONSTANTS FOR 

L1E279 

* 
L1E2B0 

X 
LIEZB1 

x 

L1E282 

* 

¥ 

L1E283 

X 
L1E287 

FOP 
FUSH 
LXI 
JNC 
DAD 
DAD 
caLL 
FOP 
FOF 
MoV 
JNC 
CMA 
INR 
CALL 
cc 
JMP 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

DATA 
DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

D 
PSW 
H, 10010 
1EGES 
H 
D 
1EASY 
PSW 
H 
AH 
1E6F2 

A 

:C1B7 

:EA4B 
:C14D 

TXEXFT 2 

Rev.1 

sign in CY 

Get addr FPT(n/8) 

Init offset for table L1E283 

Jump if X was positive 

Offset is #0020 for neg.nr. 

Calc addr in L1E283 
Calc 27z x 2~d 
Bet CY on sign of X 

Get n in H 

Jump if X was positive 

) Else: complement n 

) 

Add exponents (n+d+z) 

Evt error handling 

Fopall, ret - 

FFPT(1/8) 

FFT(3/8) 

FFT(S/8) 

FRT{(7/8) 

2°(1/8) 

27(3/8) 

2~(5/8) 

27(7/8) 

2~(-1/8)
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
274 
272 
273 
274 
275 

276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 

E71C 
E71D 
E71E 

E71F 

E720 

E721 
E722 

E723 
E724 

E725 

E726 

E727 
E728 
E729 
E72A 

E72B 

E72C 
E72D 

E72E 

E72F 

E730 
E731 

E732 

E723 

E734 

E735 

E736 

E737 

E738 
E739 

E73A 

E73B 
E73 

E73D 

E73 

E73F 

E740 

E741 

E742 

E743 
E744 
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DATA EA 

DATA :CO 

DATA :C7 

X 
DATA :00 2~(-3/8) 

DATA :CS 

DATA 167 

DATA :2A 
X 

DATA :00 2~¢-5/8) 

DATA :AS 

DATA :FE 

DATA :D7 

X 
DATA :00 2°(=7/8) 

DATA 8B 

DATA :95 
DATA :C2 

X 
X 

L1E291 DATA :01 1/LN2 

DATA :BB 

DATA :AA 
DATA :3B 

* 
x : 

L1E292 DATA :00 al:s LNZ 

DATA :EBI1 0.69314718057 

DATA 72 

DATA :18B 

X 

DATA :7E a2: ((LN2)"2)/2! 
DATA 3:FS 0.24022648580 

DATA :FD 

DATA :EF 
* 

DATA :7C al: ((LN2)"3) /3! 
DATA :EZ Q. 055504105406 

DATA :58 

DATA :46 

X 
DATA :7A ad: ((LN2)7"4)/4! 
DATA :9D 0.0096217389747 

DATA :A4 
DATA :81 

X 

DATA :77 aS: ((LN2)"5) /5! 

DATA :AE 0.0013337729375 

DATA D1 

DATA :FE 
* 

DATA :00 End of table 
DATA 100 

x 

KXKKERK 

X LDG * 
XKKKKKX 

X 

X MACC = LN (MACD). 

X 
* Method: Folynomial approximation. 

x
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312 ¥ Write X = 27K X F (normalized written), with 

313 X 0.5<= F 1. 
314 x If F < S@R(2)/2: J=K-1, BG=2%F. 

315 X If F > 8RQR(2)/2: J=K, G=F. 

316 X Now X = 2°J x G. 

317 X 

218 ¥ Assume B=(1+v)/(1-v), then: 

319 x In(X) = JKIn(2) + 1n((1+v)/(1=v)). 
320 X 

321 X InC(1+v) /7 (1-v) ) =2(v+Vv"3/3+v"5/5+...+v"9/9) . 

322 ¥ Only terms up to v*9 are used. The term constants 

323 ¥ are adjusted for minimum error. 
324 * 

325 X Exit: QOE3~Eé6: Last significant summand. 

326 X Q0E7-EA: v~2. 
327 * QOEB-EE: Entry MACC (X). 
328 X MACC: Result. 
329 X All registers preserved. 

330 X 
331 E745 FS XLN PUSH FPSW 

332 E746 C5 PUSH B 
333 E747 DS FUSH D 
334 E748 ES PUSH H 
335 E749 CDF1EB CALL :EBF1 Check contents MACC 

336 E74C CADOES Jz 1 E9DO Run arqument error if 
337 MACC = O 
338 E74F B7 ORA A 
339 E750 FADOES? JM 1EFDO Error if nr is negative 
340 E753 CDE9C1 CALL :C1E® Sign extend exp (=k) 
I41 E756 FS PUSH FSW Save sign extended exp 

342 E7S7 3600 MVI M3 00 Frig exponent 
343 E759 3AD&L0OO LDA 100D6 Get hibyte mantissa 

344 E7SC FEBS CFI ¢BS Compare with SER(2)/2 

345 E7SE D26AE7 JINC 1E76A if F < SAR(2)/2 

346 
347 ¥ If F > SOR(2)/2: 

348 

349 E761 2166C4 LX1 H,:C466 Addr FPT(2) 
350 E764 CDS9PEA CALL :EAS? Calc MACC = 2%F (=BG) 
351 E767 F1 FOF FSW Get K 
352 E768 3D DCR A J=K-1 
353 E769 FS FUSH PSW Save J 
35 * 
355 E76A 2162C4 FLNA LXI H,2C462 Addr FFT(1) 

356 E76D CD7Z2EA CALL :EA72 MACC = G+1 
357 E770 CDIECZ2 CALL :C21E save G+1 on stack 

358 E773 2166C4 LXI H, :C466 Addr FPT(2) 
359 E7746 CDGDEA CALL :EA&D MACC = G-1 
360 E779 210000 LXI Hy 2 0000 
361 E77C 39 DAD SP HL=SF 

362 E77D CDZ0EA CALL :EAR20 MACC = (G-1)/(G+1) (=v) 

363 E780 33 INX SF ) 

364 E781 33 INX 8P ) Suppress 4 bytes 

365 E782 33 INX SP ) on stack 

366 E783 33 INX SP ) 

367 E784 21E300 LXI H, : 00E3 
368 E787 CDDBE®? CALL :ESDB Copy v into OOE3-E6 
369 E78A ES PUSH H Pnts to OCE7 

370 E78R CD1EC2 CALL :C21E Bave v on stack 
371 E78E 210000 LXI H, 1 Q000 

372 E791 39 L1E273 DAD SF HL=SF 

373 E792 CDS9EA CALL :EASY MACC = v~2
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374 E795 33 INX SP 
375 E796 33 INX SP 
376 E797 33 INX SP 
377 E798 33 INX SF 
378 E799 E1 POP H 

379 E79A CDDBE® CALL :E9DE 

380 E79D D1 POP 
381 E79E 7A mMov A.D 
382 E79F 17 RAL 
383 E7A0 9F SER A 
384 E7A1 47 MoV B, A 

3IB8S E7AZ 4F MOV C.A 
386 E7AT CD26E1 CALL :E126 

387 E7A& CDDEE3 CALL :E3DE 
388 E7A9 21BBE7 LXI H,:E7EB 
389 E7AC CDS9EA CALL :EAS9 

390 E7AF 21BCE7 LXI H,3E7BC 
391 E7B2 CDAAES CALL :ESAA 
392 E7BS C34DC1 JMP :C14D 

393 
394 ¥ CONSTANTS FOR " XLN”: 

395 
396 E7BB 00 L1E298 DATA :00 
397 E7B? Bl DATA 1Bl 
398 E7BA 72 DATA :72 
399 E7EB 18 DATA :18 
300 * 
401 E7BC 02 L1E299 DATA :02 
402 E7BD 80 DATA :80 

403 E7BE 00 DATA :00 
404 E7BF Q0 DATA :00 

405 X 
406 E7CO 00 DATA :00 
407 E7C1 AA DATA :AA 
408 E7C2 AA DATA :AA 
409 E7C3 A9 DATA A9 
410 * 
411 E7C4 7F DATA :7F 

412 E7CS CC DATA :CC 
413 E7Cé6 CF DATA :CF 

414 E7C7 45 DATA :45 

415 * 
416 E7C8 7F DATA :7F 
417 E7C9 91 DATA :191 
418 E7CA AE DATA :AE 

419 E7CE AB DATA 1AB 

420 X 
421 E7CC 7E DATA :7E 
422 E7CD 80 DATA 180 
423 E7CE 00 DATA :00 
424 E7CF 00 DATA :00 
425 x 
426 E7DO 00 DATA :00 

427 E7D1 QO DATA :00 

428 X 

429 ¥ 
430 X 

431 E7D2 END 

FOKXKOKOR KK KOO XK KK 30K KR 3OKOK KK % 
XS YMBOL TAEBLEHZX 
ROKROKORKOROKKOKKOKK KK KK KK XK KKKk X 

Rev.1 

) 

) Suppress 4 bytes 
) on stack 

) 
HL=00E7 
Copy v~2 into OOE7-EA 

Get J in D 
) 

) 
) Convert J from 1 byte 

) into 4 byte into ABCD 
) 
Copy ABCD into MACC 
MACC = INT(MACC) 

Addr 1n(2) 
MACC=MACCX*1n{2) (=JX1n(2)) 

Addr Taylor sum constants 

Calc Taylor sum (= 1n(X) 

Popall, ret 

LN(2) 

bi: FPT (2) 

b3: about 2/3 
0.666666564181 

bS: about 2/S5 
0.400018840613 

b7: about 2/7 
0.2845357266 

b?: about 2/9 

0.125 

End of table
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FLNA E76A 
L1E121 E&694 

LIEL12S E6F2 

L1EZ7S E&S7 

L1E281 E703 

L1E291 E72R 
XEXP E&L7 

LIE117 
L1EL122 

L1E126 

L1E277 

L1E282 
L1E292 

XLN 

E&618 
E&AD 

E&FS 
E&SF 

E7Q07 

E72F 

E745 

LiE118 
L1E123 
L1E127 
L1E279 
L1EZ283 
L1E298 
XSERT 

V1.0 

E&3A 
E&E8 
E&4FB 
E&6FE 
E70B 
E7E8 
ESF8 

Rev.1 

L1E119 E63D 
L1E124 E&E6 
L1E273 E791 
L1E280 E&FF 
L1E287 E71B 
L1EZ299 E7BC



PAGE 01 

002 

003 
004 

005 
006 

Q07 

008 
009 

010 
011 

012 

013 
014 

015 
016 

017 

018 
019 

©20 
021 

022 

023 
024 

025 

026 
027 
028 

029 

030 

031 

032 
033 
034 
a3s 
036 
037 
Q38 

039 
040 

041 
042 
043 
044 
045 

046 
047 

048 

049 

050 

051 

052 

asS3 
054 

0S5 

056 
057 

058 
059 

Q60 

061 

062 

063 

E7D2 
E7D3 
E7D4 
E7DS 
E7D6&6 

E7D9 
E7DA 
E7DE 
E7DC 
E7DD 
E7EQ 

E7E3 
E7E6 
E7E? 
E7EC 
E7EF 
E7FO 
E7F2 
E7FS 
E7F7 
E7FA 
E7FRE 
E7FE 

DAI FIRMWARE 1E7D2-1EAOD V1.0 Rev.l1 

FS 

CcS 
DS 
ES 

C3E3E7 

FS 

CS 
DS 

ES 

2133E8 
CD7ZEA 

213FE8 

CD20EA 

DA1BESB 
BE 
2162C4 
CA472EA 

ORG 1E7D2 

X 
* 

x 

XKKRKKK 

¥ SIN x 

KK KKK 

X 
¥ MACC = SIN (MACC) (Angle expressed in radians). 

* 
¥ See XCO8 for explanation. 

X 

XSIN FUSH PSW 

FUSH B 
PUSH D 
FPUSH H 

JIMP :EVEX To common part XSIN/XCODS 

* 

KKK K KKK 
*x COS x 

KRR K KKK 

MACC = COS (MACC) {Angle expressed in radians). 

Method: Folynomial approximation. 

Cos(X) is converted: cos(X) = sin(X+FI1/2). 

Given X, N and Y are defined for: 

X/(2%PI) = N + Y3 N is integer part. 

All arguments are converted to a range -PI/2 to 

+P1/2: 

sin (NX2XPI+K) 

sin(PI/2+K) 

sin(FIX3/2+K) 
sin(-PI/2+K) 

sin(K) 
sin(P1/2-K) 

sin(PI*3/2-K) 

sin(-FI/2-K). o
o
 

Folynomial approx. F(Y) for sin(2%FIXY) is: 
F(Y) = alxy + a2xy"3 + ... + aSxY"9. 

K 
M 

I 
W 

I 
W 

M 
W 

M 
WK
 

W 
W 

M 
I 

W 
W 

N 
W 

caos FUSH P&SW 

PUSH B 
FUSH D 

PUSH H 

LXI H, :EB33 Addr FI/2 

CALL :EA72 X =X + PI/2 

X Entry from XSIN: 

L1E132 LXI H, s EB3F Addr FIX2 
CALL :EAZ20 MACC = X/ (2%PI) = N+Y 

CALL :E154 Get FRAC(MACC) =Y 

LXI H, : 00DS Addr MACC 

MOV AM Get exp.byte 

ANI 1 7F Exp only 

Jz tE7FA Jump if exp is 0O 

CPI :7E 
Jc :EB1B Jump if exp < 7E 

L1E133 CMF M Comp masked/non—masked exp 

LXI H, :C462 Addr FPT (1) 

CNZ 1EA72 Add 1 to Y if X negative
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064 EBO01 2137E8 LXI H, :EB37 Addr FPT (0.25) 

065 EBO4 ES PUSH H Save pntr 

066 EBOS CDLDEA CALL :EA&D MACC = MACC - 0.25 

047 EB0B CDEEEY? CALL :E9EE Take abs. value 

068 EBOE 213BEB LxI H, :EBGH Addr FPT (0.5) 

069 EBOE CD&DEA CALL :EA&6D MACC = MACC - 0.5 

070 E811 CDEEEY9 CALL :E9EE Take abs. value 

071 EB14 E1l FOP H Get addr FPT (0.25) 

072 EB15 CD&DEA CALL :EA6D MACC = MACC - 0.25 

073 EB18 21E300 L1E134 LXI H, s QOE3 

074 EB1B ES PUSH H 

075 EB1C CDD&E? CALL :E9D& Copy MACC into OOE3-Eé 

076 EBIF ET XTHL HL=00EZ; stack: OOCE7 

077 EB820 CDS9EA CALL :EASY MACC = 2 x MACC 

078 EB23 E1 POF H HL=00E7 

079 EB24 CDDEE? CALL :E9DRE Copy 2¥MACC into OOE7-EA 

080 EB27 CD1&6EA CALL :EAl6 Clear MACC + reg ARCD 

081 EB2A 213FES LXI H, :EB3F Addr Taylor sum constants 

082 EB2D CDARES CALL :ESAA Calc Taylor sum 

083 EB83I0 C34DC1 JMF :C14D Popall, ret 

084 

085 % CONSTANTS FOR *XSIN® AND *XCOS”: 

086 

087 EB3Z 01 FFPHFI DATA :01 FPT (PI/2) 

088 EB34 C9 DATA :C9 

089 EB35 OF DATA :0F 

090 EB3I46 DE DATA :DE 

091 X 

092 EB837 7F L1E304 DATA :7F FPT (0.25) 

093 EB3B 80 DATA :80 

094 EBI? 00 DATA :00 

095 EB83A 00 DATA :00 

096 X 

097 EB3IB 00 L1E30S DATA :00 FFT (0.5 

098 EB3IC 80 DATA 180 

099 EB3D 00 DATA :00 

100 E83E 00 DATA :00 

101 X 

102 EB3F 03 L1E306 DATA :03 al: about FIX2 

103 EB40 C9 DATA :CY9 6.2831853 

104 EB41 OF DATA :0F 

105 E842 DR DATA :DRE 

106 * 

107 EB43 Bé& DATA :86 a2: about -(PIX2)"EF/3! 

108 EB44 AS DATA :AS -41.341681 

109 E845 SD DATA :SD 

110 EB46 E2 DATA :E2 

111 3 

11Z EB47 07 DATA :07 a3: about (PI%2)"5/5! 

113 EB48 A3 DATA A3 81.602481 

114 EB49 34 DATA :34 
115 EB4A 78 DATA 1178 

116 X 

117 E8B4B 87 DATA :87 as4: about —(FIX2)"~7/7! 

118 E84C 99 DATA :99 ~76.581285 

119 EB4D 29 DATA :29 

120 EB4E 9E DATA :9E 

121 X 

122 EB4F 06 DATA :06 aS: about (FI%2)"°9/9! 

123 EBSOQ 9F DATA :19F 39.760722 

124 EBS1 OA DATA :0A 

DATA :FE
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126 

127 
128 
129 
130 

131 
132 

133 
134 

135 
136 
137 
138 

139 
140 

141 
142 
143 
144 

145 
146 
147 

148 
149 
150 
151 
152 

153 
154 

155 
156 
157 
158 
159 

160 
161 

162 

163 
164 

165 
166 

167 
168 
169 

170 
171 

172 

173 
174 

175 
176 
177 

178 
179 

180 

iB1 
182 

183 

184 

185 
186 
187 

EBS3 
EBS4 

E8SS 
EBSé& 
EBS7 
EBS8 
EBS9 

EBSA 
E8SD 

EBSE 
EB61 
EB&4 

E867 

EB6A 
EB&6D 

EB70 

EB71 
E872 

EB73 
EB74 

EB77 
E87A 

EB7D 
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00 
00 

FS5 

CcS 
DS 
ES 

ES 
CDFBE? 

CDA4SE7 

CDS9EA 
CD&7ES 
C34DC1 

CD4SE7 

2190E8 
CDS9EA 
C34DC1 

* 
DATA :00 End of table 
DATA 100 

X 
KRKKKKKKE 
¥ FPOWER ¥ 

KRKEKRKKKK 

X 
X MACC = MACC ~ MEM. 

X 

X Entry: HL points to power in memory. 

¥ Exit: All registers preserved. 

X 

% Conditions for a“X: 

X a > 0. 
X ABS (xxln(a)) in valid range. 

3 
* Method: a”™X = e™(X¥ln(a)). 

X 

XPWR PUSH PSW 
PUSH B 
PUSH D 
FUSH H 
PUSH H Save addr X 

CALL :E9FB Get a in reg ABCD 

POP H Restore addr X 

Jz 1 EB6D Abort if a = 0O 
JM 1EFDO Argument error if nr 

CALL :E745 MACC = 1n(a) 

CALL :EAS9 MACC = Xx1n(a) 
CALL :E667 MACC = e™(X¥1n(a)) 

XFW10 JMF :C14D FPopall, ret 

L3 

HOKXKK KKK 

*x LOGT x 

KRKRKE KK 

* 
X MACC = LOG (MACC). 

X 

X Method: log{(X) = lInGi) / In(10). 

* 
¥ Exit: All registers preserved. 

* 
XLOG FPUSH FSW 

PUSH B 
FUSH D 

PUSH “H 
CALL :E745 MACC = 1n(AES(X)) 

LXI H, : EB?0 Addr 1/1n(10) 
CALL :EAS9 MACC = 1In(x)/1n(10) 

JMP 1C14D Fopall, ret 

X 
KXKKKKKK 

¥ ALOG * 

AXKKRRKXK 

X 
x MACC = ALOG (MACC). 

X 
¥ Method: 107X = e™(X¥1n(10)). 

X 

X Exit: All registers preserved. 

X 

~
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188 EB8O FS XALOG FUSH FSW 

189 EBB1 CS FUSH B 

190 EB8B82 DS FUSH D 

193 EB8F ES PUSH H 

192 EBB4 2190E8B LXI H, :EBF0 Addr 1/1n(10) 

193 EB87 CD20EA CALL :EAZ20 MACC = XX1n(10) 

194 EBBA CDL7ESL CALL :E667 MACC = e” (X¥1n(10)) 

195 EBBD C34DC1 JMFP :C14D Fopall, ret 

196 
197 ¥ CONSTANT FOR "XLOG” AND ’*XALOG": 

1378 

199 EB8%0 7F FLGTI DATA :7F 1/1n(10) 

200 £891 DE DATA :DE 
201 EB7Z GR DATA 5K 

202 E8B93 D9 DATA :D9 

203 * 
20 KEKRKKK 

205 X TAN X 
206 AHKKKKK 
207 * 

208 X MACC = TAN (MACC) (Angle in radians). 

209 * 
210 X Method: tan(X) = sin(X)/cos(X). 

211 * In-accurate for X close to O or close 

212 * to n¥FI/2. 
213 * 
214 X Exit: All reqgisters preserved. 

215 X 

216 EB84 ES XTAN FUSH H 
217 E895 CDIECZ2 CALL :C21E Save X on stack 

218 E898 CDDYE7 CALL. :E7D9 MACC = cos(X) 

219 E89B 21EF00 LXI « 2 Q0EF 
220 EBYE CDICE1 CALL :E11C Store cos(X) in OOEF-F2 

221 EBA1 CD34C2 CALL :C2Z4 Get X from stack 

222 EBA4 CDDZE7 CALL :E7D2 MACC = sin(X) 
223 EBA7 CDOBE1 CALL :E108 MACC = sin(X)/cos(X) 

224 EBAA EI FOF H 

225 E8AP C9? RET 
22 X 
227 XK K 

228 X ATAN * 

229 HOOKKHOK KK 

230 X 

231 ¥ MACC = ATAN (MACC) (Angle expressed in radians). 

232 3 
233 %X Method: Folynomial approximation. 

23 X 

235 ¥ ATAN(Z) for —-0.25 <= Z <= 0.25 approximated by: 

236 * F(X) = X¥(1 — RD1%X"2 + D2XX"4 — Q3IkX"6). 

237 * 

238 ¥ To cope with range: 

239 * ATAN(-Z) = — ATAN(Z). 

240 * ATAN(Z) = alk) + ATAN((Z-b(k))/(Zxb(k)+1)), 

241 ¥ with k¥ = 1, 2 or 3, 

242 L3 a(k) = k¥PI1/7, 

243 X b (k) = TAN(a(k)) 
244 X 

245 ¥ Values for k: 

246 * if ABS(Z) < 0.25 

247 x if 0.25 < ABS(Z) < 0.75 

248 x if 0.75 < ABS(Z) < 2 

249 X if ABS(Z) > 2. 
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250 

251 
252 

253 
254 

255 

256 
257 
258 

259 
260 

261 
262 

263 
264 

265 
266 

267 

268 
269 

270 
271 

272 

273 
274 

275 

276 
277 

278 
279 

280 

281 
282 
283 
284 

285 

286 
287 

288 
289 
290 

291 
292 

293 
294 

295 
296 

297 
298 

259 
00 

301 

302 

303 

304 

305 
306 
307 

308 

309 
310 
311 

EBAC 

EBAD 
EBAE 
EBAF 

EBBO 
EBB3 

EBR6 
EBB7 

EBEA 
EBED 

EBCO 

EBCZ2 
EBCS 
EBC7 

EBC? 
EBCC 

EBCF 

EBDO 
EBDZ 

EBDS 
EBD7 

EBDA 

ESDD 

EBDE 
EBDF 
ESEQ 

EBE2 T 

EBET 3 

EBE4 

EBE& 
EBE7 

EBES 
EBE? 

EBEC 
EBED 
EBEF 

ESFOQ 

EBF1 

EBF4 

EBFS 
E8F& 

EBF9 

ESFC 

EBFF 
ES02 

E0S 
ES08 
E9OQR 

EF0C 

EFOF 
E912 
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CD71EB 
CA43E9 
FS 
CDEEE® 

21EF00 
CDDERE®? 

FE4O 
DAD3EB 
FE7F 
3E01 
CAEGEB 
215EC4 
ES 
C315E9 
FEO1 
3E02 
CAEGES 
DZE3ZEB 

78 

07 
07 
3EO0L 

87 

213EE? 

SF 
1600 
19 

ES 
110400 

19 

ES 
CDS9EA 

2162C4 

CD72EA 

21DF00 
CDDEE®? 

21EF00 
CDFBE®? 

El 
CD6DEA 

Z21DFO0 
CD20EA 

3 

X Then X = (Z-b(k))/(Z*xb(k)+1), and 
X 

X 

X 

XATAN 

L1E141 

L1E142 

* 
L1E143 

ATAN(Z) 
ATAN(Z) 

= atk) 
= —a(k) 

PSW 
B 

: 40 

tEBD3 
s 7F 

A, =01 

1EBES 
H, : C45E 

1 Q0 

H, : OOEF 
1E9FB 
H 
1EAGD 
H, : OODF 
:EA20 

+ F(X), if Z >= 0 
- F(X), if Z < O. 

Check if Z=0 

Then abort 
Save exp byte 

reg ABCD = ABS(Z) 

Copy ABS(Z} into OOEF-F2 

Jump if exp < #40 

k=1 if exp=#7F 

Addr FPT(O) 

Cont with k=1, a(k)=0 

k=2 if exp=1 

k=3 if exp >1 

Get hibyte mantissa 

1 if (B)= 10... 

2 if (B)= 11... 

Final k in A 

X8 
Startaddr for a.b table 

) 

) offset in DE 

Addr afk) 

Addr b (k) 
MACC = Zxb(k) 

Addr FPT(1) 

MACC = Zxb(k)+1 

(Zxb(k)+1) into OODF-E2 

ABS(Z) in MACC 
Addr b (k) 

MACC = Z-b (k) 

MACC = X = 
= (Z-b(K))/(Zxb(k)+1)
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312 E915 21EF00 L1E144 LXI Ha 2 OCEF 

313 E918 ES FUSH H 

314 EF19 ES PUSH H 

315 E91A CDD&E? CALL :E9Dé& Copy X into OOEF-F2 

316 E91D E1l FOF H 

317 E91E CDS9EA CALL :EASY? MACC = X2 

318 E921 21E3I00 LX1 Hy 2 O0E3 

319 E924 CDDEBE? CALL :E9DB Copy X~2 intoc OOE3-Eé 

320 E927 CDDEE? CALL :E9DB ~ Copy X2 into OOE7-EA 

F21 E92A 2162C4 LXI H,:C462 Addr FPT(1) 

322 E92D CDFEE®? CALL :E9FE Copy FFT(1) into MACC 

323 EF30 215EEQ LXI H, :E9SE Start table Taylor constants 

324 E933 CDAAES CALL :ESAA Calc Taylor sum 

325 E936 El FOF H 

326 E937 CDS9EA CALL :=EAS9 Taylor sum X X (=F (X)) 

327 E93A EI PDP H 

328 E93B CD72EA CALL :EA72 Add atk) (= ATAN(Z)) 

329 ES3E F1 FOF FSW Get orig. exp byte 

330 E93F B7 ORA A Was Z negative 7 

331 E940 FCE4E? cCM tE9E4 Then MACC = - ATAN(Z) 

332 E943 C34DC1 L1E145 JMP :C14D Fopall, ret 

333 
334 ¥ CONSTANTS FOR “XATN™: 

335 
336 ER46 7F FATC1 DATA 17F a(i): FI/7 

337 E947 ES DATA :ES 0.4487989506 

338 E948 C8 DATA :CB 
339 EP49 FA DATA :FA 
340 * 

341 E94A T7F DATA :7F b¢i1r: TAN(a(1)) 

342 E94AR Fb6 DATA :F6 0.4815746188 

343 E94C 90 DATA :90 
344 E94D F3 DATA :F3 

345 X 

346 ES4E 00 DATA :00 al(2): 2%F1/7 

347 E94F ES DATA :ES 0.8975979011 

348 E950 C8 DATA :CB 

349 E9S1 FA DATA :FA 

350 X 

351 E952 01 DATA :01 b(2): TAN(a(1)) 

352 EF93 A0 DATA :A0 1.253960337 

353 E954 B1 DATA :81 

354 E99SS C6 DATA :Cé& 

355 * 

356 E9S6 01 DATA 01 a(3): 3xP1/7 

357 E957 AC DATA :AC 1.346396852 

358 E9SB 56 DATA :56 
359 E?S% EB DATA BB 

J60 x 

61 EFSA 03 DATA :03 b(3): TAN(a(3)) 

362 EYSE BC DATA :8C 4.381286272 

36T EQSC 33 DATA 33 
E?5D 7F DATA :7F 

X 
Ib66 EQSE FF FATFL DATA :FF @1: about -1/3 
367 EFSF AA DATA :AA -0.333329573 

368 EF60 AA DATA :AA 

369 E961 ZD DATA :2D 

I70 X 

371 ER62 7E DATA :7E 02: about 1/5 
372 E963 CC DATA :CC 0.199641035 

373 ER64 6E DATA :6E
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374 E96S B3 DATA :B3 

375 X 
376 E966 FE DATA :FE @3: about -1/7 

377 E9&7 B6 DATA :86 -0.131779888 

378 E968B F1 DATA :F1 

379 E969 4F DATA :4F 

380 x 

381 E?6A 00 DATA :00 End of table 

382 EP6B 00 DATA :00 

83 * 
384 TRRKKKKK 

385 X ASIN X 
386 XREXKRKK 

387 X 
388 ¥ MACC = ASIN (MACC). Result in radians. 

389 X 

390 X Range: -PI/2 < X < PI/2. 

391 * 

392 X Method: ASIN(X) = ATAN(X/SOR{1-x"2)). 

393 * 
394 % Exit: All registers preserved. 

395 * 
396 E?6C FS XASIN PUSH FSW 

397 E96D CS FUSH R 
398 E96E DS PUSH D 
399 E9&F ES PUSH H 
400 E970 CDFBE®? CALL :E9FB Get X in reg AERCD 

401 E973 SF MOV E,A Exp byte in E 
402 E974 E67F ANI 2 7F Mask sign 

403 E976 FEO1 CFI : 01 

404 E978 DAIIE? Jac 1E999 Jump if in range 

405 E97EB C294E9 JINZ 1E994 If 2 or <1 
406 E97E 78 MOV AB ) 

407 E97F E67F ANI s 7F ) Check if mantissa 
408 E981 Bl ORA c ) = BO 00 00 (= +/—- 1) 

409 E982 B2 ORA D ¥ 

410 E98F C2ZDOE® JINZ :EFDO Error if not 

411 E986 7B MoV ALE Get exp 
412 E98B7 B7 ORA A Set flags on it 

413 E988 2133E8 LXI H,:EB33 Addr PI1/2 
414 E98E CD12E1 CALL :E112 Copy FI1/2 into MACC 

415 E9BE FCE4E9 CM 1EQE4 If nr <0: MACC = -PI/2 

416 E991 C34DC1 FASRET JMF :C14D Fopall, ret 

417 * 
418 E994 FE40 FAS10 CPI 140 
419 E996 DADOES Jc :ESDO Error if exp <#40 

420 E999 CDI1ECZ FAS20 CALL :C21E Save X on stack 

421 E99C 210000 LXI H, 2 0000 

422 E99F 39 DAD SP HL=8F 
423 E9A0 CDS9EA CALL :EAS9 MACC = X2 

424 E9A3 CDE4E? CALL :E9E4 MACC = —-X"2 
425 E9AL 2162C4 LXI H,:C462 Addr FPT(1) 

426 E9A? CD72EA CALL :EA72 MACC = 1-X"2 

427 E9AC CDFBES CALL :ESF8 MACC = SOR(1-X"2) 

428 E9AF 21EFOQOQ LXTI H, : 0O0EF 
429 E9BZ2 CDICE1 CALL :E11C SER(1-X"2) in QOEF-F2 
430 E9BS CD34C2 CALL :C234 Bet X from stack in MACC 

431 EYEB8 CDOBE1 CALL :E108 MACC = X/ (S@R(1-X"2)) 

432 E9BB CDACEB CALL :EBAC MACC = ATAN (MACC) 

433 E9RE C3I91E9 JMP 1E991 Ready 

434 x 

435 *



FAGE OB 

436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
360 
361 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
450 
491 
492 
493 
394 
495 
496 
497 

E9C1 
E?C4 
EQC7 

ETC8 

E9CE 
EFCE 

E9CF 

E9DOG 

E9DZ 

E?D& 

EFD7 
E7DA 

E9DE 
E?DC 

E9DD 
ESDE 

E9DF 
EREQ 

EFE1 

EFEZ2 

EFEZ 

E?E4 

E7E7 

EPEB 
ESEB 
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CD&6CET 

CD4AE1 
ES 
21338 

CDAAED 

El 

ce 

CDSECO 

C391E9 

ES 
CDF8E? 

El 
77 

23 
70 

23 
71 

23 
72 
Pl 
23 

ce 

CDF1ER 

ce 
Q1BOFF 

C3IFL1E? 

XXX KKK 
¥ ACOS X 
AR KKK OK 
X 
¥ MACC = ACOS (MACC). Result in radians. 

* 

¥ Range: O < X < FI. 

X 

¥ Method: ACOS(X) = FI/2 — ASIN(X). 
X 

¥ Exit: All registers preserved. 

X 
XACOS CALL :E96C MACC = ASIN(X) 

CALL :El14A MACC = —-ASIN(X) 
FUSH H 

LXI H, :EB33 Addr PI/2 
CALL :EDAA MACC = FI/2-ASIN(X) 

FOP H 

RET 

¥ Error exit: 

FASER CALL :COSE Run argument error 

JMF 1E991 Abort 
* 
KKK KCKK KK KKK K 0K K K0K K K K K K KK K K 3 K0k 50K K K K K K K K KK X X 

* COFY MACC INTO OFERAND AND INTO A.E.C,D ¥ 
A0 KOK KOK KK KKK K 30K OR KKK KKK HOKOK XK 30K KKK KK KKK OO0k K 
X 

X 

X 

X 

X 

¥ From ASTORE 

¥ an operand, 

X 

ASAVE FUSH 

CALL 
FOF 

ASTORE MOV 

INX 

MOV 

INX 
MoV 
INX 

MOV 
INX 

RET 

* 

used to 
pointed 

H 
1E9F8 
H 
My A 

T
I
T
I
T
X
T
 

o 

Entry: HL points to operand. 

Exits HL points past operand. 

AFECD set as for ATEST. 

store reg A,B,C,D into 

at by HL. 

Copy MEM into MACC and AECD 

) 

) 

) Copy req AB,C.D into MEM 

) 
) 

) 

) 

3KO0K KK KK 30K KK 3K KK KK 30K KK K K0k K KOk KK Xk X 
* SUBROUTINE CHANGE SIGN MACC X 
HRHORACKAOROK KKK KKK KKK KKK KKK KKK K 
* 

ACHGS CALL 

X 

:EBF1 

B, :FF80 
1E9F 1 

Check if MACC empty 

Then ready 

Set mask 
Change sign bit 

KKK OK KKK KK K 0K K 50K KK KK XOK K XK K K K 
¥ SUBRODUTINE F| PT ABS (MACC) x* 
KRRKHKKKRKRRKKKRK KKK KKK KKK K 
*
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¥ From ATEST also used to copy MACC into AECD. 
X From L1E158 used to copy operand (pointed at 

X into ABCD and into MACC. 

FABE 09 

498 
499 
500 by HL) 
501 x 
502 E9EE 01007F L1E1SS LXI 
503 E9F1 21DS00 L1E1S6 LXI 
504 E9F4 78 MOV 
505 E9FS Ab ANA 
506 E9F6 A9 XRA 
507 E9F7 77 Moy 
508 X 
509 E9F8 21D500 ATEST  LXI 
510 E9FE CDF4EE L1E1SB CALL 
511 
512 E9FE CA16EA az 
513 EAO1 SF MOV 
514 EAO2 23 INX 
S1S EAOS 46 MoV 
516 EAO4 23 INX 
517 EAOS 4E MOV 
518 EALL 23 INX 

519 EAO7 S6 Mov 
520 EAOB 21DS00 LXI 
521 EAOB C3I17EB JMP 
522 
523 

524 X 
825 * 
526 * 
527 EACE END 

ERRRRR KR HRK KK HRR KKK KKK KKK 
XSYMBOL TABLEG®X 
KKK K K K KK K K 3 K KK K KK KOKOK K X Ok K K K 

ACHGS E9E4 ASAVE E9Dé& ASTORE 

FAS10 E994 FAS20 E999  FASER 
FATC1 E946 FATPL E9SE  FLGTI 
L1E132 E7E3 L1E133 E7FA  L1E134 
L1E142 EBEZ L1E143 ESE6  L1E144 
L1E1SS E9EE  L1E156 E9F1  L1E158 
L1E30S E@3B  L1E306 EB3F  XACOS 
XASIN E96C  XATAN EBAC  XCOS 
XPW10 EB&D XFWR EBSS  XSIN 

B, : 7F00 
H, :00DS 
A,B 
M 
c 
M, A 

H, 200D5 
:EBF4 

:EAl16 

E.A 

- 

0DS 

R
I
P
I
O
I
M
T
 

m
e
z
 

2 
X 

-0
 

~N
 

E9DE 

EFDO 

EBY0 

EB18 

E?15 
E9FE 

ESC1 

E7D9 
E7D2 

Set mask 
Addr MACC 

Mask in A 

AND exp byte with mask 

Set sign bit = 0O 

Update exp byte MACC 

Addr MACC 

Check if MEM = 0, get 

exp byte in A 

Then clear MACC + ABCD 
exp byte in E 

Mantissa from MEM 

into BCD 

- 
o
o
~
 

Addr MACC 
Copy ABCD into MACC; 

exp from E in A, flags 

set on exp ORI 0Ot 

ATEST E9FB 

FASRET E991 

FFHFI EB33 

L1E141 EBD3 

L1E145 E943 

L1E304 EB3F7 
XALOG EBBO 

XLOG EB70 
XTAN EB94



FAGE 01 

EAOE 

EAOF 
EALO 
EAl1L 

EALZ 

EALZ 

EALl4 

EALS 

EAl6 
EALY 
EALA 
EALE 
EALIC 

22 EALD 

EAZA 
EAZD 

' EA4Q 
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46 
23 
4E 
23 
Sé6 
23 
SE 
ce 

21DS00 
AF 
47 
aF 
57 
C3IDEBE? 

CDFAER 
CAS4EA 
FS 

E&80 
47 

F1 
E&7F 

DA4BEA 

CA16EA 

CD4AEC 

ORG 
* 
X 
* 

1EAQE 

KK KK KK KK KK KK KOK KK KKK KK KKK KOKOK KK KKK K K0k K K 
% COPY OFERAND INTO REGISTERS B,C,D.E ¥ 
FOKK KKK R XK KKK KK K KK KK KK KK 30K K K KKK KKK KKK KKK 
X 
X Entry: HL points to operand. 

¥ Exit: HL points to last byte of operand. 

X AF preserved. 

X 
L1E1S9 MOV 

INX 
MOV 
INX 
MOV 
INX 
MoV 

RET 
X 

B.M 

T 

M 

M 

c 
H 

D, 
H 
E =4

 

. 

FKKOK KKK K OR K 30K oK K KK XK KKK K R 0K KK X K XK KK K 
¥ CLEAR MACC AND REGISTERS A,B,C,D ¥ 
F0K KKK KK KR KKK KK KKK KK K K KKK K K KKK KKK X K 
X 

AZERO LXI 
XRA 
Moy 
Moy 
Moy 
JMF 

x 

H.:00DS Addr MACC 

A ) 

B.A ) Clear ABCD 
(o7l ) 
D.A ) 

:E9DR Clear MACC 

FOKK KKK KKOKKOK K K KKKk Ok Kk Kk Kok X 
* FPT DIVIDE SUBROUTINE X 
FHOKK KKK RO OOK OO KK Kok kK 
X 

* MACC = MACC / MEM. Rounded quotient in MACC 

¥ and registers ABCD, exponent in E. 

¥ Entry: HL points to operand. 

¥ Exit: Cy=1: 

* Cy=0: 

ADIV CALL 

Overflow, result invalid. 

Result in ABCD, EHL corrupted. 

1ERF4 Test 1f MEM=0: exp byte in A 

1EAS4S Then run divide by O error 

FSW Save exp MEM 

180 Sign bit only 

B,A Freserve sign 

PSW Get exp MEM 
:7F Skip sign bit 

) 2-compl of exponent 

A ) 

:1CO Overflow in sign bit ? 
1EA4L Then run overflow error 
37F Only compl. exp MEM 

B Add sign 

:EB1D Subtract exponents 
:EA4R Evt. run overflow error 
1EALL 1f zero result: clear MACC + 

ABCD 

:EC4A Run fixed division 
:ERO& Round up if no overflow
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064 
065 ¥ If overflow: 
066 

067 EA46 CDARCO OVERF CALL :CO4E Run overflow error 
068 EA49 37 8TC Flag error 

069 EA4A C9 RET 
070 X 

071 KKKRKKKKRRKKKKKKKK 
072 ¥ ERROR HANDLING X 
073 KEKKKKKKKKRRKKKKKKX 

074 X 

Q75 ¥ Entry: S=1: Overflow error. 

076 X 6=0: Underflow error. 
077 * Z=1: Divide by zero error. 

078 X 

Q79 EA4EB FAR4LEA OVUNF JM 1EAR4S Evt run overflow error 
08B0 EA4E CD6SCO UNDRF CALL :C06&5 Run underflow error 
081 EAS1 C3I16EA JMP tEALS Clear MACC + ABCD 

082 EAS4 CDh&CCO DIVO CALL :Co06&C Run divide by 0 error 
083 EAS7 37 8s7C Flag error 

084 EASB C9 RET 
085 X 
086 KKK KKK KKK R K KKK K KR XOKOKKOR KKK KKK KX K% 

o087 ¥ FPT MULTIFLICATION SUBROUTINE x 

og8 0K 3K KKK K KOk K K 30K KKK KOK KK K XOK KOOk KOk K XK 

o089 X 

090 ¥ MACC = MACC x MEM. Result in MACC and in 
091 ¥ registers A,B,C,D. 

092 x 

093 ¥ Entry: HL points to operand in memory. 

094 ¥ Exit: CY=1: Overflow: result invalid. 
095 * CY=0: Result in ABCD. EHL corrupted. 
096 * 

097 EASY CDF4ER AMUL CALL :EEF4 Test if MEM=0; exp byte in A 

098 EASC C41DER CNZ tER1D Add exponents 1+ not 

099 EASF DA4EBEA Jc :EA4E Evt run error 

100 EALZ CALGEA Jz 1EALS Result O0: Clear MACC + ABCD 
101 EALS CDOOEC CALL :ECOO Multiply mantissa’s 
102 

103 * Normalise if necessary: 
104 

105 ER6B 78 MoV AB ist product 

106 ERLY B7 ORA A 

107 EAGLA CIOOEB JIMF : EBOO Common exit with MUL/DIV 
108 * 

109 KKK KKK 30K R KOKOK KR OK KKK KKK KKK X 

110 ¥ FFT BUBTRACT SUEBROUTINE X 

111 FHOKAOK 0K KOKOK OO KKK KORKOK KK XX X 
112 * 

113 ¥ MACC = MACC - MEM. 
114 X 

115 ¥ Entry: HL points to operand in memory. 

116 ¥ Exit: CY=1: Overflow. 

117 X CY=0: Result in ABRCD. EHL corrupted. 

118 3 

119 EALD 0680 ASUB MVI B, 180 Mask to change sign of 
120 operand 
121 EA6F C3I74EA JMF tEA74 Into AADD 

122 x 

123 KKK OKKOK K KK KKK KKK R KOk KK KK 

124 X FFT ADD SUBROUTINE X 
125 KXKKAREK KRR XK KRR KKK



EA72 
EAR74 

EATL 

ER7Y 

EA7C 
EATF 

EABO 

EABY 
EABZ 

EABT 
EARB4 

EABS 
EABSL 
EAB7 

ERB8 

EABE 

EABC 
EABD 
EABF 
EA92 
EA9S 

EA98 
EA99 

EA9A 
EAFD 
EASE 
ER9F 

EAAZ 

EAAZ 
EARS 
EARAT7 

EARA 

EAAC 

ERAF 

EAERZ 

EAEB4 
EAR7 

EAEB 
EARY 

EARA 
EARE 

EARC 

EAED 
T EAEBE 

EABF 

EACO 

DAT FIRMWARE 1EACE-1EEBFF V1.0 

0600 

3E7F 

32DECO 

CDF4EE 
CAFBEY 
78 

AE 

23 
46 

23 

4E 
23 

o6 
SF 

210500 

7E 
AR 

E&680 
32D900 
CDFAEE 

CAl11ER 

DS 
7B 

CDE?C1 

D1 
32DECO 
FARZEA 

FE19 

DACLEA 

C3FBEY 

FEE7 

DAL6ER 
73 

2F 

3C 

23 
SE 
70 

23 

MACC = 

Entry: 

Exit: 

3 
MK
 

3 
W 

M 
3 

AARDD 
AD1O 

¥ Exchange MACC and 

L1E169 

Rev.1 

MACC - MEM. 

HL points to operand in memory. 

CY=1: Dver+flow. 

CY=0: Result in ABCD. EHL corrupted. 

MVI B,:00 Zero mask 
MVI A, :7F Most possible value 

STA : OODE Set MACC >> MEM 
CALL :EEF4 Test if MEM =03 exp in A 
Jz :E9FB8 Then clear MACC + ARCD 
MoV AR Get mask 

XRA M XOR with exp (ADD: gives 

exp; SUBR: gives —-exp) 
INX H 
MoV BeM ) 
INX H ) 
MOV CyM ) Copy mantissa MEM into B 

INX H ) 

MOV DM ) 
MoV E,A Exp in E 
LXI H, : OODS Addr MACC 
MoV AM Get exp MACC 
XRA E XOR with exp MEM 

ANI 180 Sign only 

STA 1 00D Store #80 1f different siagns 

CALL :EEF4 Test if MACC=03 exp in A 

Jz 1EB11 Jump if true 

FUSH D 
mov AE Get exp MEM 

CALL :C1E9 Sign extend 
MOV E.A Ext exp MEM in E 
MOV AM Get exp MACC 
CALL :C1E9 Sign extend 

SUR & Calc difference 

FOF D 
STA : 0ODE Save it 
JM :EAR2 If exp MACC < exp MEM: 

exchange ABCD and MACC 
CPI 119 Total bits in mantissa 

Jc 1EACE OK 1f difference between 

both nrs <#19 in exp 

JMF :E9FB Else: Result is zero in 

MACC and AEBCD 

ABCD: 

CFP1I sE7 Total bits in mantissa 
Jc tEB16 If difference not too big 
MoV M.E Ext exp MEM in MACC 
cMA ) 
INR A ) A = ext exp uld MACC 

INX H 
MoV E.M ) Exchange 1st byte MACC 

MOV M.B ) mantissa and byte in E 

MOV B,E ) 
INX H 
MOV E.M ) E.change ond byte MACC 

MOV M. C ) mantissa and byte 1n C 

MOV C,E ) 
INX H



FAGE 04 

188 

189 
190 

191 

192 
193 

194 
195 
196 

197 

198 
199 

200 

201 
202 

203 
204 

205 
206 

207 
208 

209 
210 

211 
212 
213 
214 

215 

216 

217 
218 

219 
220 

221 
222 
223 

224 

225 
226 
227 
228 

229 

230 

231 
232 

233 
234 

235 

236 
237 

238 

239 
240 

241 
242 

243 
244 

245 

246 

247 
248 
249 

EAC3 

EAC4 
EACS 

EACS 
EACB 
EACE 
EACE 
EACF 
EAD2 

EADS 
EAD6 
EAD7 

EADB 
EADY 

EADA 
EADE 
EADC 
EADD 

EADE 
EADF 

EAEOQ 

EAES 

EAE6 
EAE? 

EAEC 

EAEF 
EAFO 
EAF1 

EAF2 

EAF3 
EAF4 

EAFS 

EAF6 
EAF7 

EAF8 

EAF9 
EAFA 

EAFE 

EAFC 
EAFD 
EBOO 

ERO3 

ERO6& 

ERO9 
ERGC 
EBOD 

EROF 

ERB1O 

SE 

2 

DAl FIRMWARE 1EACE-1EBFF V1.0 

MOV E.M 
MOV M,D 
MOV D,E 53 

1E00 

CDSSER 
3ADF0OO 
B7 

21D800 
FAEFEA 

DZOLER 
CD70ER 
CDDER 

DA4GEA 

CI0O6ERB 

AF 

3 

SF 
7E 

9A 
S7 

2B 
7€ 
99 
aF 
2B 
7E 
98 

47 
DC7DEK 
FA96ER 
F216EA 

CDC3ER 

DA4LEA 
7B 

F&601 

7B 
c9 

L1E170 MVI E, 100 

ORA A 

LXI H, : 00D8 
JM tEAEF 

¥ If both signs equal: 

MOV A.M 
ADD D 
MOV D,A 
DEX H 
MOV A,M 
aDC  C 
MOV C,A 
DCX H 
MOV A,M 
ADC R 
MOV B,A 
JNC tEBOS 

CALL :EB70 
CALL :EBD9 

Jc tEA4L 
JMF 1EBO6 

Rev.1 

) Exchange 3rd byte MACC 

) mantissa and byte in D 
) 

Now orig MACC in ABCD and 
orig MEM in MACC 

Shift BCDE right A places 

Get result XOR sign bits 

Addr lobyte MACC 

Jump if different signbits 

Add mantissa MACC to ECD 
Result in BCD. 

P
 

RO
 
R
O
 

) 

) 

Jump 1 no overflow 

Else: shift BCDE right 1 bit 
Incr exponent 

Evt run overflow error 
Round up 

X If both signs not equal: 

LIE171 XRA A 
SUB E 
MOV E,A 
MOV A,M 
SEE D 
MOV D,A 
DCX H 
MOV A,M 
SBE C 
MOV C,A 
DCX  H 
MOV A,M 
SEE B 
MOV B,A 
GE :EB7D 

AD1OA  CF tEB96 
JP 1EALL 

* Normal exit: 

ADD11 CALL :EBCZ 

Jc 1EA4L 
LIE174 MOV  A.E 

ORI :01 
MOV A,E 
RET 

¥ If operand = O: 

Compl exp in E 

Subtract BCD from mantissa 
MACC. Result in BCD. 

B 
R
 
R
 

)
 

) 

Correct if overflow 
Evt normalize RCDE 
and clear MACC + AEBCD 

Round up KECD, result in MACC 

exp in E 

Evt run overflow error 
Get exponent 

Set flags on exp OR 1 

Exp in &



FAGE 

250 

251 
29 

253 
254 
259 
256 
257 

258 

259 

260 

261 

262 
263 

264 
265 
266 
267 
268 
269 
270 
271 

272 

273 

274 
275 
276 
277 

278 

279 
280 
281 
282 
283 
284 

285 
286 
287 
288 
289 
290 

291 
292 

293 
294 
2935 

296 
297 
298 
299 

200 

301 
Iz 

303 

304 
305 
306 

Q7 

08 

09 

31a 

05 

EE11 
EB13 

EB16 
EEL7 

EB1A 

EE1D 

EE1E 
EB1F 
EB20 

EB21 
ER22 

ER23 
ER24 

EE27 

EB28 
ER29 
EB2C 

EB2F 

ER30 

EB31 
ERZ3Z 
ER34 

EBR3S 

EB37 
EES8 

ER39 
EESA 

EEZE 

EB3C 
ER3F 

EE40 
EB43 
EB4& 
ERB47 

DAI FIRMWARE 1EACE-1EBFF V1.0 Rev.l 

ZEBO 
F2DEOO 

78 
CDDEE®? 

CZOCER 

47 

23 
4E 
23 

56 
2T 

SE 
CDF1ERB 

c8 
78 

CDEZC1 
CDBAC1 

D8 

FS 
6F 

2D 

FRALER 
B7 

CD48ER 
CIZ3BER 
F1 

c? 

L1E175 MVI A,:B80 
sSTA 1 OODE 

L1E176 MOV AE 
L1E177 CALL :E9DRE 

JMP 1 EBOC 
X 

FOK KKK OKKORKOK KK KOK KKK X KKk 

(OODE) =#80 

Get exponent 
Copy ABCD into MACC 
Take normal exit 

X FPT: ADD EXFONENTS X 
AR K FOKOK KK KKK KK KRR KK X K K K 
X 
¥ Adds the exponent of the MACC to the exponent 
X of & operand in memory. 

X 
¥ Entry: HL points to FPT number in memory. 

X A contains its exponent. 

* Other number in MACC. 
X Exit: Z=1: MACC=03; HL=00DS5 
X Cy=1: Overflow: HL=00DS; MACC pres. 

X A: Sum of signed exponents SHL 1 
Xx Z=0, CY=0: 0.K.: HL=00DS; sum of exponents 

* in MACC. 
X 

MDEX MOV B.A Exp MEM in B 

INX H 
MOV C«M ) 
INX H ) Copy mantissa MEM in CDE 

MOV  D.M ) 
INX H ) 

MOV E.M ) 

CALL :EEF1 Test MACC=0:; Exp MACC in A 

RZ Abort if MACC=0, Z=1 
MoV AB Get exp MEM in A 

CALL :C1E9 Sign extend 

CALL :C1BA Add exponents, result i1n MAC 

RC Abort if overflow, CY=1 

MoV AR Get oriag exp MEM 

ANT 180 sign bit only 
XRA M Evt correct sign 
mov M,A Exp back inte MACC 

MVI A, :01 
ORA A 
RET 

KK 3K KK K OK 0K 0K KK K K K XOK oK K KK K KKK KOk K KK 

*X SHIFT BCDE LEFT (A) FOSITIONS ¥ 

0K K 3 KK KKK KK JOK KKK OK KK KK K KO K KKK X K 

X 

¥ Exit: AF preserved. 

X 

LSHN PUSH FSW 

Moy L.A 

L1E180 DCR |5 
JM :ER44 

ORA A 

CALL :EE48 
JMF :EBIER 

L1E182 FOF [2=10) 
RET 

Nr of shifts in L 

Abort if ready 

Clear CY 
Shift BCDE left 1 position 
Next shift
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312 KKK KKK KKK XK KKK K0k X XK 

313 ¥ MULTIFLY BCDE X% 2 X 

314 FORKOKRK KK KKK KRR KKK KKK X 

315 X 
316 ¥ Shifts BCDE left 1 position. Entry CY goes to 
317 ¥ 1sb of E. 

318 * 
319 X Exit: A corrupted, HL preserved. 

320 X F set on result. 
321 X 
322 ER48B 7B L1E183 MOV AE 
323 EB49 17 RAL Shift left E 
324 EB4A SF MOV E.A 
325 EB4AB 7A MOV A.D 

326 EB4C 17 RAL Shift left D 
327 EB4D 57 MoV D,A 
328 ER4E 79 MOV A, C 
329 EB4F 17 RAL Shift left C 

330 ERS0 4F MOV C,A 
331 EBS1 78 MOV AWB 

332 ERS2 BF ADC A B=2XR+CY 
333 EBSZ 47 MOV B.A 

334 ERS4 C9 RET 
335 X 

336 KKK KK KKK KK 3K 3K K K K K K K 30K KOK K KKK KK KOk KOk K 

337 ¥ SHIFT BCDE RIGHT (A) FOSITIONS X 

338 KK 0K 3K K 3K 3K K K 3K 3K K K K K K K KK K KK KOK XK JOK K K K K 

339 * 

340 ERSS 2E0B RSHN MVI L,3:0008 Nr of shifts for 1 byte 

41 EBS7 BD L1E18S CMF { 

342 EBSB FAGLAER JM :EB&S Jump if A<KB 

343 

344 X Shift 8 bits right: 

345 
346 EBSE SA MOV E.D ) 
347 EBRSC 51 MOV D,C ) Shift B pos in one 

348 EBSD 48 MOV C.B ) time 

349 EBSE 0600 MYI B, : Q0 ) 

350 ER&O 95 SUE IS Update nr of shifts left 

351 ER61 C257EB JINZ :EBS7 Again i1f not ready 

352 
353 ¥ Shift 1 bit: 

354 

355 EB&4 EB7 L1E186 ORA A 

356 EB6S C8B RZ Abort if ready 

357 EB&6 6F MoV LA L is nr of shifts 

358 ERG7 B7 L1E187 ORA A 

359 ER&68 CD70QER CALL :EB70 Shift BCDE right one bit 

360 ERGE 2D DCR IS Update shift count 

361 EB&U C267ER JNZ 1EBG7 Again if not ready 

362 ERGF C9 RET 

363 X 

364 KKK KKK K 30K XK K0k K KOk K X X 

365 * DIVIDE BCDE BY 2 X 

366 KKK KOKOKHOK KK K KK KO XK X X 

367 ¥ 

368 ¥ Shifts contents BCDE right 1 position. 

367 * 
370 X Exit: AF corrupted, HL preserved. 

371 3 

372 ER70 78 L1E188 MOV AE 

373 ER71 1IF RAR Shift right E
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EB72 47 MOV E,A 
EE73 79 MOV A,C 
EEB74 1F RAR Shift right C 
EB7S 4F MOV  C.A 
EE76 7A MOV A,D 
EE77 1F RAR Shift right D 
EE78 57 MOV DA 
EE79 7B MOV ALE 
ER7A 1F RAR shift right E 

. ER7B SF MOV E,A 
EB7C C9 RET 

L3 

KRR KOK KKK OKROKIOKOK KO KKK KK KKK IR KKK KKK X 

¥ CHANGE SIGN OF A NUMBER IN MEMORY # 
X NEGATE CONTENTS REGISTERS H,C.D.E X 
KR K IORXOKOKK KKK KK K K KKK KK ¥ ROk KO KKk X 
¥ 

¥ Entry: HL points to ist byte mantissa. 

X 

EB7D 2R L1E187 DCX H Fnts to exp 
EB7E 7E mov AM Get exp 

ER7F EEBC XRI : 80 Change sign bit 

EE81 77 MoV M, A 

EERBZ AF LIE190  XRA A 
EB8Z &F Moy L.A L=0 

EEBB4 93 SUK E 
EBBS SF MoV E.A Negate E 

EBBS 7D MoV A, L 

ER87 9A SEB D 
EEB8 57 MoV D.A MNegate D 

EEB? 7D MOV AL 
EB8BA 99 SEE c 

EEBE 4F MOV C.A Negate C 

EBS8C 7D Moy ALl 

EEB8D 98 SEB E 

409 EBBE 6&6F Mov L.A Negated B in L 

410 EBBF AO ANA B 

411 EB90 17 RAL meb into CY 

412 EB91 45 MOov B, L B = negated E 
41% EE92 7D MOV ALl 
414 EB?3 1F RAR restore msb 

415 EB94 8F ADC A A=2XA+CY 
416 EB9S C9 RET 
417 X 

418 KKK AORHOK K KK KKK K K KK K 350K KK 0K XK XK 8 OK KKK K KK KK KK K K XK 

419 ¥ NORMALIZE CONTENTS ECDE, CORRECT EXPONENT X 

420 KK KKK KK KOK K K K KK KKK KK K KK K 3K K KKK KKKk K K KK K K K K KX 

421 * 
22 ¥ Entry: FFT mantissa in BCDE, exponent in MACC. 

23 * 

424 ¥ Mantissa is normalized and the exponent is 

25 ¥ adiusted correctly. 

426 * 

427 ER96 CDAOEER L1E191 CALL :EERAO Normalize BCDE 

428 EE9% DARB7C1 CNC :C1R7 Add exponents if BCDE< >0 
429 EB9YC 3F cMC 

470 EB9D IF RAR 

431 ER9E R7 ORA A 
32 EB9F C9 RET 

A3 X 

& 
G
 b
l
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 

449 

450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 

461 
462 

463 

464 
465 

466 
467 
468 
469 

470 

471 

472 
473 

474 

475 

476 
477 

478 
479 
480 
481 

482 

483 
484 

485 

486 
487 
488 
489 
490 
491 
492 
493 
394 
495 

496 
497 

EBAO 

EEBAL 
EBAZ 
EBA4 

EBAS 

EEAB 

EBA9 
EBAA 
EBAB 
EBAC 

EBAD 
ERAF 

EBEBO 

EBE3 
EBER4 

EERES 

EEB& 
EBB7 

EERA 

EEED 

EBBE 
EBCO 

EERC1 

EBC2 

EBCZ 

EBC4 

EERCS 

ERC8 

EBCS 

DAI FIRMWARE 1EAOCE-1EBFF V1.0 Rev.1 

ES 

2E20 

78 
u7 
C2RAER 

41 

4A 
53 
SF 

7D 
D&e08 

6F 
C2A3ER 

E1 
37 

ce 

2D 
CD4BER 

2B&GEE 

7 

D&2O 
B7 

E1l 

c9 

7B 

B7 
FCD1ER 

b8 

210500 

KKKKEKKKKHRK KKK KKK KKK KK KKK KKK 
% NORMALIZE CONTENTS B,C,D,E X 
FREEE KR RXKRKKRKKKKEKKKKKKKKAKK 

* 

Shifts contents BCDE left until the msb = 1. 

Exit: Ar Minus number of shifts. 

Cy=1: BCDE was zero. 

X 
X 

x 

3 HL restored, S+Z-flag set on result. 
* 
X 

L 1E192 PUSH H 

MVI  L,:20 
L1E193 MOV  A,B 

ORA A 
JNZ 1EBBA 

¥ Shift 8 bits at once: 

MoV 
MoV 

MOV 
Moy 
MOV 

suUI 

Moy 
JINZ 

FOF 
sTC 

Q
@
 
e
 

w
e
 

D
r
P
o
T
r
r
m
M
o
O
 

A 

I
=
r
e
>
m
M
m
o
O
D
 

RET 

¥ Shift 1 bit: 

L1E194 DCR = 

CALL :EB48 
LIE19S JF :EBES 

¥ If ready: 

MoV AL 
suU1 120 

ORA A 
FOF H 

RET 
* 

HOKK KKK KKK 

¥ ROUND x 
KHKRRKA R 

Max I2 bits to shift 

Get 1st byte 

If "1°-bits in it 

Shift 1 byte 

Count minus 8 bits 

Continu 1f not ready 

If 4x 8 bits shifted and no 

1" found: BCDE was 0: CY=1 

Update count 

Shift BCDE 1 bit left 
Again if msb <> O 

Get nr of shifts left 

Calc neg nr of shifts done 

Rounds up a FFT mantissa in BCD(E). Result in 
MACC, exponent also in E. 

Exit: CY=1: overflow. 

All registers corrupted. 

* 

* 
* 
X 

X Entry: FFT mantissa in BCDE. 
3 

X 

* 
15 1E196 MOV AE 

ORA A 

CM :ERD1 

RC 

LXI H, : 00DS 

Get lobyte mantissa 

Round up EBCD if (E) 
= #80O 

Abort if overflow 
Addr MACC
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498 

499 
500 

501 

802 

503 

S04 
505 
S06& 
S07 

S08 
509 

8510 
o911 

512 
513 
514 

515 

S16 
517 
518 
519 

520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
G530 

531 
532 
533 
534 
535 
536 
537 
538 
539 

540 
541 
542 

543 
544 

545 
546 
547 
548 
549 
S50 

551 
5o 552 

553 
S54 

a55 
586 

&5 
o588 

EBCC 

EECD 
EBCE 

EBD1 
EBDZ2 
ERDZ 

EBRD4 

EEDS 
EBD& 

EED7 

EED9 

EBDA 
EEDE 

EEDC 
EBDE 

EEEL 
EBE4 

ERES 

EBES 
EBE7 

EBEB 

EBE9 

EBEA 

EBEE 

EEEC 

EREE 

DAI FIRMWARE 1EAOE-1EBFF V1.0 Rev.1 

SE 
7E 
CIDBE? 

14 
co 

oc 

co 
04 
co 

0680 

CS 
FS 

ES 

3EO1 
21D500 

CDBAC1 

CS 
FS 

ES 
SEFF 

CSDEER 

MoV E.M Get exp in E 
MoV AM and in A 
JIMF : E9DE Copy ABCD into MACC 

ROUND UP CONTENTS B,C.D: 
* 
X 

X 
¥ Increments a FFT mantissa in BCD with 1 in 
% the 1sb. If required, the normalized exponent 

X is adjusted. 
X 

* 
X 

X 

| 

Exit: CY=1: Overflow. 

AEHL preserved. . 

1E197 INR D Add 1 to lobyte 

RNZ 
INR Cc ) Add 1 to other bits to 

RNZ ) if overflow 
INR B > 

RNZ 
MVI B,:80 If overflow from B: Set B 

for smallest mantissa and 

increment exponent 

X 
KKK KK KK KKK K K KK K K K K KK 0K 303K KK K K KOk KK X 
¥ INCREMENT A FPT EXFONENT OF MACC * 

SOKKOKAOKHOK 3K KK 30K KK KK K K KKK KK KK JOR O KKK % 
* 
% Exit: ABCDEHL preserved. CY=1: overflow. 

X 

L1E198 FPUSH B 
PUSH PSW 

PUSH H 

MYI A,201 1 to be added to exponent 

L1E199 LXI H, : 00DS Addr MACC 

CALL :C1BA Add 1 to exponent 

FOF H 

POF B 
MOV AR 
FOF B 

RET 
X 

K KKK KKK R KK K K KK KK KKK K KR KKK KOK KK KK KKK K K KO X KKk 

* DECREMENT FFT EXPONENT OF MACC - (not used) X 

KKK KKK K K KKK KK K KOK XK KK K KKK OKOK KKK OK 3OKOK KKK KK XK R Kk X 

X 
L1E274 FUSH B 

FUSH FPSW 

FUSH H 
MVI A, :FF -1 to be added to exponent 

JIMFP : EBDE Add it to MACC exp 

X 

FOK K KKK KKK KK KR OK K KKK KKK KKk K % 

* TEST IF OFERAND IS ZERO x 
KK KKK K KKK KKK KK KKK K KK KK X KKK 

»*
 

¥ TSTZA: Test if contents MACC is zero. 
¥ T5TZ: Test if operand, peointed at by HL, is 

* zero. 
* 

X Exit: A: hibyte operand. 

X BCDE preserved. 
HL points to ist byte of operand.
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560 X Z=13 Operand = 0. 

S61 * 
$62 EBF1 21DS00 TSTZA LXI H, : 00DS Operand = MACC 
563 EBF4 7E TSTZ MOV AM 
564 EBFS 23 INX H 
565 EBF&6 B6 ORA M 

566 EBF7 23 INX H 
567 EBFB B6 ORA ] 

568 EEF9? 23 INX H 
569 EBFA B& ORA M Flags set on result OR 

570 on all bytes of operand 

§71 EEFE 2B DCX H 
572 EBFC 2B DCXx H 
573 EBFD 2B DeXx H 

574 EBFE 7E MoV AM Hibyte operand in A 

575 EBFF C9 RET 
576 x 

577 * 
578 X 

579 ECQO END 

3K OKOK XOKOKOK XKOK XK KOKK KOK0OK K OKOKOK XK K 

¥ S YMBOL TAERLE X 

30K KKK KK KK KK K XOK K K KK HOK KKK XK 0K % 

AADD EA72 AD10 EA74 AD10A EBOO ADD11 EBO& 
ADIV EA20 AMUL EASY ASUR EA6D AZERD EA16 

DIVO EAS4 L1E159 EAQE L1E169 EABZ2 L1E170 EAC6 
L1E171 EAEF L1E174 EBOC L1E17S EB11 L1E176 ER16 
L1E177 ER17 L1E180O EB3E L1E182 EB46 L1E183 EB48 
L1E18S EBS7 L1E186 EB64 L1E187 EB67 L1E188 EB70 
L1E1B? EE7D L1E190 EER82 L1E191 EB9é&6 L1E192 EBAO 
L1E193 EBA3 L1E194 EBR& L1E195 EBBA L1E196 EBC3 
L1E197 EED1 L1E198 EBD9 L1E199 EEDE L1E274 EBE9 
LSHN EB39 MDEX ER1D OVERF EA46 OVUNF  EA4B 
RSHN ERBSS T8TZ EBF4 TSTZA EBF1 UNDRF EA4E



FAGE 

a0z 

QOZ 

Q04 

005 
a0s6 
Qa7 

Q08 
Q0% 
alo 

o1t 

a1z 

013 

014 
015 
016 

017 
o018 
Q19 

020 
021 

022 

023 
024 
025 

026 

027 

0z8 

029 

Q30 

031 

032 
033 

054 

025 

036 

037 

038 

039 
040 
041 

042 
043 

044 

045 

046 
047 

048 

049 
[ehle] 

051 

OS2 

053 

054 

055 

056 

057 

058 

059 

060 

G611 

062 

0L 

01 

ECOO 
ECO1 
ECO4 
ECOS 
ECO6 
ECO9 
ECOA 
ECOR 
ECOC 
ECOD 
EC10 
EC13 
EC16 
EC1S 

DAI FIRMWARE 1ECOO-1EEOA V1.0 Rev.1 

79 
32DDO0 

b2 
6B 
22DEBOO 

ZIADBOO 

CDICEC 
ZAD700 
CD1CEC 
JAD&0O 

DAZ9EC 
4a 
53 
ce 

7D 

8F 
c8 

6F 
CD4BER 

D229EC 

» 3ADEOO 

83 
SF 
3IADCOO 

8A 

S7 

JADDOO 
89 

ORG 

* 
X 
* 

1 ECO0 

KKK FRKRKKKRKKKKKRERRRK KK 
% FIXED MULTIFPLICATION X 
KEERKERKERKRK KRR KKRRK KK 

Multiplies a mantissa in registers C,D,E with 

the mantissa of a number in the MACC. The result 

(binary point left of R). 

Used for multiplication of mantissa’s in a 

Mantissa from CDE into 
©oDD, 00ODC, OODE 

) Clear ABCD 

Get lobyte MACC mantissa 

Multiply 

Get next byte MACC mantissa 

Multiply 

X 

* 

* 
¥ is in B,C,D,E 

X 

X 

* FPT multiplication. 

X 

¥ Exit: AFHL corrupted. 

x 

MULX MOV A,C 
STA : 0ODD 
MOV H,D 
MOV L.E 
SHLD :0Q0DE 
XRA A 
MOV  D.A 
MoV C.A 

MOV B.A 
LDA : QOD8 

CALL :ECI1C 

LDA 1 Q0OD7 

CALL :ECI1C 

LDA 1 QOD& Get hibyte MACC mantissa 

¥ Frepare multiplication: 

L1E203 MOV 
MOV 

MoV 

MOV 
XRA 

MOV 
SUR 

Jc 
MOV 
MOV 
RET 

¥ Multiply (product 

L1E204 MOV Al 

Byte from MACC in B 

Then multiply 

in BDCE): 

Abort if 2XL+CY=0 
Else update L 

Shift BCDE 1 bit left 
Again if no overflow 

E=E+ (OODE) 

D=D+(00DC) +CY
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Q64 
Q65 
066 
067 
068 

Q69 
070 

071 

72 
Q73 
074 

075 
076 
077 

o078 

079 
080 

081 

082 

083 
084 

085S 
086 

087 

088 
089 
090 

091 
092 

093 
094 

095 
096 
097 

098 

099 
100 

101 

102 
103 
104 

105 
106 

107 
108 

109 
110 

111 

112 
113 

114 

115 
116 
117 

118 
119 

120 

121 
122 

123 

124 

125 

EC41 
EC42 
ECAS 
EC46 
EC47 

ECA4A 
EC4D 

EC4E 

EC4F 
ECS0 
ECS1 
ECS2 

ECS3 

ECS4 
ECSS 
ECS6 
ECS7 

ECS8 

ECSE 

ECSC 
ECSD 

ECSE 
ECSF 
EC60 

EC61 

EC62 
EC6E 

EC&4 

EC65 
EC&6 

EC67 

EC68 

EC6A 
EC6E 

EC6C 

EC6D 

EC70 

EC71 
EC72 

EC73 
EC74 

EC7S5 

EC76&6 

EC79 
EC7C 

DAI FIRMWARE 1ECOO-1EEOA V1.0 Rev.1 

aF 
D229EC 
04 
B7 
C329EC 

21D800 
7E 
93 
Fo4 

2R 
7€ 

A 
77 
2B 
7E 

99 

77 

21DD0O0 

21D&00 

7E 

23 

56 
23 

SE 
R7 

FAC4EC 

CDDYER 

D8 

MOV C,A C=C+(00DD) +CY 
JNC s EC29 Again if no overflow 
INR B If overflow: B=B+1 

ORA A Clear CY 

JIMF sEC29 Again 
X 

KKK KERK KRR R KRR KRK 
¥ FIXED DIVISION x 

KKK K XX KKK KKK KKK K 

X 
¥ Divides a mantissa in registers C,D.E by the 

¥ mantissa of the number in the MACC. The result 
¥ is in B,C,D and the msb of E. The remainder is 

¥ in the rest of E and in HL. 
X 

¥ Used to divide mantissa®s in a FFT division. 
X 

X Exit: AF corrupted. 

x CY=1: Overflow in adjusting exponents. 

X CY=0: 0.K. 

X 

DIVX LXI H,200D8 Addr lobyte MACC 
MOV AM ) 

SUB E ) 

MOV M,A ) 
DCX H ) Mantissa MACC = 

MOV AM ) CDE - mantissa MACC 

SBE D ) 
MOV M,A ) 
DCX H ) 
MOV A.M ) 

SBE c ) 
MOV M.A ) 

LXI H, : 00DD Addr save area 

STC 

MOV A,C ) 
RAR ) 
MoV M. A ) 

DCX H ) 
MOV A,D ) QODD,QODC, OODE = 

RAR ) CDE SHR 1 with msb C=1 
MoV M, A ) 

DCX H ) 

MOV ALE ) 
RAR ) 
MOV M,A ) 
DCX H 

MVI B, :00 
MOV AWB ) 
RAR ) 
MoV M.A ) O0DA =00 or 80, depending 

) on result RAR 

LXI H, : 00D&6 

MOV A.M ) 
INX H ) Get mantissa MACC in ADE 
MOV DM ) 
INX H ) 

MOV E,M ) 
ORA A 

IM 1ECC4 Jump if normalised 

CALL :EERD? Incr FPT esponent 

RC Abort if overflow



FAGE O3 

126 

127 
128 

129 
130 

131 
32 

EC7D 
EC7E 
EC7F 
ECB0O 

ECB2 

EC83 
ECB4 

EC8S 
ECB6& 

S5 ECBY 

ECBA 
EC8ER 

ECBC 

EC8D 
ECBE 

ECBF 
EC?0 

EC?1 
EC92 

EC9Z 
EC?4 

EC95 
ECP6 

EC?7 

EC98 
EC?9 
EC?A 

EC%D 

ECSE 

S EC9F 

ECAO 

ECAL 
ECAZ 

ECAZ 
ECR4 

ECAS 

ECA& 
ECA7 

ECAB 
ECA? 

ECAC 

ECAD 

ECAE 

ECE1 
ECE2 

ECES 

ECE4 
ECB7 

ECE8 

ECEE 
ECRC 

ECED 
ECBE 

ECC1 

ECC4 

ECCS 
ECC6 
ECC7 

ECCB 
ECC? 
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bR 
b2 
oF 
1601 

69 

&0 
ci 
IADAOO 

07 

CD48EB 
74 
OF 
DABZEC 
cs 
44 
4D 
2ADEOO 
09 
3ADDOO 
BB 
SF 
c1 
ZADA0O 
C39DEC 
6B 
62 
sF 
50 
48 
C3ZBIEC 

L1E206 

L1E2O7 

L1E208 

L1E209 

Mav 
MoV 
MOV 

MV1 

MoV 
FUSH 
MoV 

MoV 
LXI 

m
o
>
 

m 
> 

m 
B 

O 
*
“
D
I
M
F
T
M
I
P
I
P
I
P
I
O
I
D
P
D
I
I
D
I
O
N
D
 

< =}
 

o >
 

ECB3 

o
r
z
T
 

Q 
O
 

e 
=]
 

g 
o 

o 
m 

M 
M 

D
 

E,A 

) 

) Remainder in EHL 

Shift BCDE left 1 bit
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188 FOK 0K K HOKAOK K 0K KK KKK KR KOKOK KKK X KKK KKKk 
189 X AMD: ISSUE COMMAND TO MATH.CHIP x 
190 KKK KOK KKK XK KKK KK K 3K KKK K K oK K kK KK KKK K K 
191 X 

192 ¥ Entry: HL points to command. 

193 ¥ Exit: HL updated, A corrupted, BCDEF preserved. 

194 x 

195 ECCC 7E MPT1S MoV AM Get command 
196 ECCD 23 INX H 

197 ECCE 3J202FE 8TA 1FROZ Issue cmd to math.chip 
198 ECD1 C9 RET 

199 x 

200 KKK KOK K KKK KKK K KKK KK KK KKK K K KKk 

201 ¥ AMD: TURN OFF ERROR STATUS % 
202 KR KOKOK KKK KKK KKK KRR K KKK KKKk KKK 

203 X 
204 ¥ Exit: All registers preserved. 

205 * 

206 ECDZ FS MFT16 FPUSH PSW 
207 ECDI AF XRA A 

208 ECD4 IZ202FR 8TA :FROZ Cmd math.chip = 0O 
209 ECD7 F1 FOP PSW 
210 ECD8 C9 RET 

211 X 
212 3K KK K K K KKK K K KK K KK K K 303K K KK 3K K KOKOK HOK KK K K Kk K 

213 % AMD: LOAD 16-BIT DATA INTO MATH.CHIF X% 

214 352K 20K KK K K K K K K K 3 30K K 0K K 3K K KK K 5 3 K KK K KK K K K K % % 

215 X 

216 %X Entry: 1st byte in A, 2nd on stack. 

217 * 

218 ECD9? 3200FR MFT17 STA : FROO Load 1ist byte in math.chip 
219 ECDC F1 FOF PSW 

220 ECDD 3200FB STA : FBOO Load data in math.chip 

221 ECEO C9 RET 
222 X 

223 XK OO IOKOKOKIOK KRR XK KKK KK KKKk 

224 ¥ part of “IAND” (1E32C) % 

225 KR AOKK KKK KKK KO K KRR KK KKK K 

226 X 

227 ECE1 CDBCEZ L1E213 CALL :E38C Copy MACC into ERCA 
228 ECE4 CD3S5E3 CALL :E335 Run IAND 

229 ECE7 C38SE3 JMP tE3B8S Copy ABCD into MACC 

230 X 
231 KK KKK KOK KK KKK KKK K KKK X KK X 

232 %X part of “IOR” (1E345) X 

233 KK KOKOKOKOK K K OK KK K XOK K K K KKK KK K X 

234 X . 

235 ECEA CDS8CE3 L1E214 CALL :E3BC Copy MACC into EECA 
236 ECED CDA4CES CALL :E34C Run IOR 

237 ECFO C385E3 JMF 1E385 Copy AECD into MACC 
238 X 

239 3K KOKK KK KO KKK KK KOO KOK KRk K 

240 X part of *IXOR®™ (1E3SC) X 
241 HKOK KKK K KK KOK KK KKK KK K K X XK K K 

242 * 
243 ECF3 CDBCEZ L1E21S CALL :E38BC Copy MACC into EBCA 

244 ECF& CD6IE3Z CALL :E363 Run IXOR 
245 ECF9 C385E3 JMP :E385 Capy ABCD into MACC 
246 X 
247 KKK KK KK KOK 0K KKK 0K K 3K K KK KOk 30K K KK KOk KOk K XK KX KK X 

248 % COPY MACC INTD REGISTERS A,B,C,D: CMA X 
249 KKK KK KK KK 0K 3K KK 0K XOKOK K KKK K KK KKK KK KOK K KKK X
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250 
251 

ECFC 
ECFF 

S EDOO 

* EDO1 
EDO4 

S EDOS 

EDO8 

EDOE 

EDOE 

EDOF 
ED1G 

ED13 

ED14 

EDLS 

ED16 
ED17 

ED18 
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CDZZE1 
2F 

ce 

CDIZEL 
5F 
CIBFEZ 

CDRZEZ 

CCD&ER 

c7 

FS 

CD&FES 

SA 

o1 

48 

47 
(724 
ce 

X 

¥ Part of 1E3Z73. 
* 

L1E216 CALL :E133 Copy MACC into ABCD 

CMA Compl exponent byte 
RET 

* 
KKK KRR KK KOk 3K 0K oK KK 5 40K K KK 0K K K K K K Ok K X X 
¥ COPY MACC INTO REGISTERS E,B,C,A X 
KK KK KKK K KKK KKK KKK KK K KK KK 0K K % K KoK K K % X 
X 

¥ Fart of 1E38C. 
X 

L1E217 CALL :E133 Copy MACC into ABCD 
IGF10 mov E.A Exp in E 

JMF : EZBF Copy BCDE into EECA 
* 

HORKOKOK ORI OR K KKK XK K 08 KK K 3 KK KK KR XK KK X K K 
* COFY MACC INTO REGISTERS R,C,D,E X 
KKK HOKK KKK K KK K HOK KK KK 0K KKK KKK KOk KK KK K 

* 

¥ Fart of SHR (1E398) and SHL (1E3AS). 
¥ Tests if the value of a INT operand in memory is 
¥ bigger than 32 (nr of bits for a mantissa). 
¥ If not., the contents of the MACC is copied 
¥ into the registers BCDE. If the number is too 
* big, the registers BCDE are cleared. 
X 
* 
x 

L 

Entry: HL points to INT operand in memory. 

1E219 CALL :E3B2 Test if operand > 313 if 
true: clear ABCDE 

Cz sE3ZD6 I+ OK: nr in A, contents 
MACC into BCDE 

RET 

¥ 

KKK KKK KK 30K KK KKK K K 3K 0K 5 30K KK 3K K KK KK K K KK KK K KKK X X 

¥ COFY CONTENTS MACC INTO REGISTERS E,C,D.E X 
KK KK OKKOKOK KK KKK XOK K KK K KKK KKK 30K 3 KK XOK KKK KO KK KKK K X 
* 

¥ Entry L1E220: Not used. 
¥ Entry GBC10 : Copy ABCD into BCDE. 

* 
L1E220 FUSH PSW 

CALL :ES&F Copy MACC into ABCD 
X 

BEC1O MOV E,D ) 
MOV D,C ) Copy ABCD into ECDE 
MOV C,B ) 
MOV B,A ) 
FOF  FSW 
RET 

* 

R KRR AR KK 
* AMD: IAND ¥ 
ERRKKKHAKAKKKK 

MTOS = MTOS IAND MEM. 

Entry: HL points to operand in memory. 
Exit: All registers preserved. 

W 
M 

W 
K 
W
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312 

313 
314 
315 

316 

317 

318 
319 
320 

321 

322 
323 

324 

325 
326 
327 

328 

329 

330 

331 

332 
333 
334 

335 

336 

337 
338 

339 

340 

341 

342 

343 
344 

345 

346 
347 

348 
349 

350 
351 

352 

383 

354 
355 

356 

357 
358 

359 

360 

361 

362 
363 
364 

365 

366 
367 

368 

369 

370 
371 

372 

373 

ED19 

ED1A 
ED1B 

ED1C 
EDID 

ED20 

ED23 

ED26&6 
ED27 

ED28 

ED29 

ED2A 
ED2D 

EDIO 

ED3IE 

ED34 
ED3IS 

ED36 
ED37 

ED3A 

ED3D 
ED4Q 

ED4Z= 

ED46& 

ED47 

ED4A 

ED4D 

ED4E 
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CD4FED 

CD3ISES 

C3ZDED 

FS 

CS 
DS 

ES 

CD4FED 
CD4CEZ 

C33DED 

FS 

cs 

DS 
ES 
CD4FED 

CD&3EX 

CDSFES 

C34DC1 

CD22ES 

ES 

2120C4 

CDF4E4 

E1l 

ce 

ZIAND PUSH PSW 
PUSH B 
FUSH D 

FPUSH H 

CALL :ED4F Copy MTOS into EECA 

CALL E33S Run IAND 

JMF :ED3D Result into MTOS 
X 

FRXIRKKK KKK K 
¥ AMD: IOR * 

HOR KKK KKK KKK K 
X 

¥ MTOS = MTOS I0OR MEM. 
X 

¥ Entry: HL points to operand in memory. 
¥ Exit: All registers preserved. 
X 

ZI10R FUSH FSW 
FUSH R 

FUSH D 

FUSH H 

CALL :ED4F Copy MTOS into EBCA 
CALL :E34C Run IOR 
JIMF :ED3D Result into MTOS 

* 

KERKKKKRXXKK K 

¥ AMD: IXOR X 
F KO KOOK KK KKK K 

X 

¥ MTOS = MTOS IXOR MEM. 
* 

¥ Entry: HL points to operand in memory. 
¥ Exit: All registers preserved. 

X 

ZIXOR FUSH FSW 

PUSH B 

FUSH D 

PUSH H 

CALL :ED4F Copy MTOS into EECA 
CALL :E363 Run IXOR; result in ABCD 

ZORT1 CALL :ESSF Copy ABCD into MTOS 
JMF :C14D Fopall, ret 

X 

AR K AOKK KKK KKK K 

X AMD: INOT x 
KKK K KOK KKK KK X K 
X 

¥ MTOS = INOT (MTOS). 
X 
¥ Exit: All registers preserved. 
X 

¥ REMARK: Wrong routine: MTOS is made —-MTOS, 
X and then 1 is added. So result is 
X INOT (MTOS)+2. 
X Correct would be: Add -1. 
X 

ZINOT CALL :1E522 Change sign MTOS (INT) 
PUSH H 

LXI H, : C420 Addr INT (1) 
CALL :E4F4 MTOS = - MTOS + 1 
FOF H 
RET
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374 X 

379 30K KK KOk 0K 50K 30K 30K K KK K 3 30K K 3K K KK K KKK KKKk K KKKk 

376 X AMD: COFY MTOS INTO REGISTERS E,B,C,A X 
377 KK K KKK KK K 3 K K K K KK 3K K KKK KK K K KKK KKK K X KKk Kk 

378 * 

379 EDAF CD&FES Z1GTP CALL :ES6&F Cc~y MTOS into ARCD 
380 EDS2 CI04ED JMP 1 EDO4 Copy ABCD into EBCA 

381 x 

I82 XK KKK KKK XK X X 

383 * AMD: SHR X 
384 KERXKRKKKKRKKK 

85 * 

86 ¥ Shifts MTOS right MEM positions. 

387 * 

388 ¥ Entry: HL points to INT number in memory. 

89 ¥ Exit: All registers preserved. 

390 * 

391 EDSS FS ZSHR FUSH FSW 
392 EDS6 C5 FUSH B 
393 EDS7 DS FUSH D 

394 EDS8 ES FUSH H 
395 EDSS CDE2ZEZ CALL :E3B2 Check value of MEM. Value in 
396 A. Clear ABCDE if too big 

397 EDSC CC7CED cz sED7C Else: Copy MTOS in BCDE 

398 EDSF CDSSER CALL :$EBSS Shift BCDE right A positions 

399 EDLZ 78 ZRREG Moy AE ) 

400 ED&6T 41 Moy B.C ) 
401 ED&64 4A MOV C.D ) Copy ECDE into AECD 

402 ED&S 53 MOV D,E ) 
40% EDb& CDSFES CALL :ESSF Copy ABCD into MTOS 

404 ED&Y C34DCH JMF :C14D Fopall, ret 

405 X 
406 KEXXKKRRAKK K 

407 ¥ AMD: SHL X 

408 FRFHORK KKK K 

409 * 
410 ¥ 8hifts MTIDS left MEM positions. 

411 * 
412 ¥ Entry: HL points to INT number in memory. 

413 ¥ Exit: All registers preserved. 

414 * 

415 ED6C FS ZSHL FUSH FSW 
416 ED&D CS FUSH B 

417 ED&E DS FUSH D 
418 ED&F ES PUSH H 
419 ED70 CDR2ZE3 CALL :E3B2 Test value of MEM. Value in 
420 A. Clear ABCDE if too big 

421 ED73 CC7CED cz :ED7C 1f OK: Copy MTOS into ECDE 
422 ED76 CD3I9ER CALL :ER39 Shift BCDE left A positions 
423 ED79 L36ZED JMF 1ED6Z Copy BCDE into MTOS 

424 X 
425 KKK KKK 33K K K KK 30K 0K KK K K K K 3 KOR 50K KK 0K %OK KK KKK K 

426 X AMD: COFY MTOS INTO REGISTERS B,C,D,E X 

827 KKK KKK KK K 3K 3K K K oK KK K K K K K KK 350K 0K 0K 0K KOk K K Kk kK KK 

428 * ’ 
429 % Exit: AHL preserved. 
430 X 

431 ED7C FS ZGBCDE PUSH PSW 

432 ED7D CD&FES CALL :ES&F Copy MTOS into ABCD 

433 EDBO C3I13IED JMP :ED13 Copy ABCD into BCDE 
434 * 
435 X
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436 KAKRKK KRR K KRN KKK KX ER KKK KR KK KK KRRR KKK KKK KR KKK K KK 

437 ¥ CHECK IF CONTENTS REGISTERS B,C,D.E IS ZERD X 
438 RERIOOKKIOROORR K KKK KKK KKK KKK KKK KOk KKK KKK K KK K XK K 
439 * 

440 ¥ Exit: Z=1: Contents BCDE is zero. 
441 X BCDEHL preserved. 
442 3 

443 EDBT 78 L1E232 MOV A.B 
444 EDB4 Bi ORA c 

445 EDBS B2 ORA D 

446 EDB6 EZ ORA E 

447 EDB7 C9 RET 

448 x 
449 30K 0K 30K 20K KK K K KOk KK XK 36 30K KK 3K K K KKK XOK KKK XK KK K K X 

450 X EVT. NEGATE CONTENTS REGISTERS B,.C,D,E X 

451 KKK K 0K K K KK 50K 30Kk K K 3 K 3 % 0K 3K K K K KK 3K K K 0K K KK KKK X 
452 X 

453 ¥ If S=1: Contents BCDE is negated. Overflow 
454 X exit if negation not possible. 

455 ¥ On exit, flags are set on contents entry A. 

456 3 

457 ED88 FS L1E233 FUSH FPSW 

458 EDBY FCCYEZ Cm tE3C9 Evt negate BCDE 

459 EDBC F1 FPOF FSW 
460 EDBD R7 ORA A 

461 EDSBE C9 RET 
462 X 

463 KKK KKK K KKK X K K KK 

464 X SIGN COMFARE X 

465 FOK KKK KK KKK KKK K K 

466 * 

467 ¥ Entry: HL: Foints to divisor. 

468 ¥ Exit: B: Exponent MACC. 

469 ¥ F: Set on XOR of exp bytes MACC and MEM. 
470 X S=1 if difference in sign. 

471 * 
472 EDSF 3IADS0O0 L1E234 LDA 1 00DS Get exp byte MACC 
473 ED92 47 MOV B,A in B 

474 ED93 RE XRA M XOR with exp byte MEM 

475 ED94 C9 RET 
476 * 

477 KKK KKK XK 0K 3OK KK K KKK KK XOKKOK R KKK KK XK ¥ 

478 X AMD: GET STATUS BITS MATH.CHIF X 

479 30K KKK KK KK 30Kk XK KK KK 0K KK XOKOK XK KKK KKK X 

480 X 

481 ¥ Exit: A: Status. 
482 X FRCDEHL preserved. 

483 X : 

484 ED9S CD2DES MASTAT CALL ES2 Operate immediate 

485 ED98 I7 DATA 37 Fush MTOS 
486 ED99 CDZDES CALL :E5ZD Operate immediate 

487 ED?C 38 DATA :3B Fop MTOS 

488 EDYD 3A02FE LDA :FROZ2 Get status math.chip 

489 EDAC €9 RET 
490 * 

491 30K K KKK K KKK K K K 
492 %X AMD: FOWER X 
493 KK KOKKOKKOKR X K XK 

494 3 

495 x MTOS = MTOS = MEM. 
494 x 
497 X Entry: HL points to power in memory.



FAGE 

498 

499 

500 
S0l 

S02 

09 

EDAL 

EDA4 

EDAS 

EDA7 

EDAA 

EDAE 
EDAC 
EDAD 
EDAE 
EDE1 

EDR4 
EDEG 
EDB& 

EDE7 
EDE8 
EDEBE 

EDBE 
EDEF 

EDCO 

EDC1 

EDCZ 
EDCS 

DAI FIRMWARE 1ECCO-1EEOA V1.0 Rev.1 

CDFSED 
E&620 
co 
CZALCE4 

FS 

CS 
DS 

ES 
CD72EA 
C34DC1 

F5 

cSs 
DS 
ES 
CD&DEA 
C=4DC1 

FF 
FF 

CcS 

42 
4B 
EE 

% Exits AF corrupted, BCDEHL preserved. 

X 

ZFWR CALL :ED95 Get status math.chip 
ANI 120 MTOS empty 7 

RNZ Abort if not 
JMP tE4AC Run PWR routine 

X 
FHRRKRRKKK KKK KK 

* FFT ADDITION X 

FROORRIOOOOOK KR KKk 
* 
¥ For FFT values: MACC = MACC + MEM. 
X 

¥ Entry: HL points to FFT number in memory. 

¥ Exit: All registers preserved. 

* 
XFADD  FUSH PSW B 

FUSH B 
FUSH D 
FPUSH H 
CALL :EA72 MACC = MACC + MEM 
JMF :C14D Fopall, ret 

X 

HOOOKKK K KKK KK KKK 
* FPT SUBTRACTION * 
KIOKK KKK KKK KKK K 
¥ 

For FPT values: MACC = MACC - MEM. x 

X 

¥ Entry: HL points to FPT number in memory. 

* Exit: All registers preserved. 
X 

X FSUB FUSH FPSW 
PUSH B 
FUSH D 

FUSH H 

CALL :EA6D MACC = MACC - MEM 

JIMP 1C14D Fopall, ret 
X 

DATA :FF 

DATA :FF 

¥ 
KKK KKK KOK KKK KK KK KK K K KKK KK K XK KK KK KK 
¥ SAVEA: FREPARE SAVING STRING ARRAYS X 
R KOKOR KK KK KKK KK KKK KK K K K K K K KK KK KOk KOk KKK % 
* 

¥ Reserves space in free RAM for a string. composed 

¥ from all string elements of a string array. 
¥ The array elements are moved into this area. 

¥ If not sufficient free RAM available, “0OUT OF 
¥ MEMORY’ error occurs. 
* 

¥ Entry: DE: Length array to be saved. 

X HL: Pointer to array. 

¥ Exit: DE: Length of block in free RAM. 

X HL: SBtartaddress block in free RAM. 
X AF corrupted, BC preserved. 
* 
MSA FUSH R 

MOV B,D ) Length array in BC 

MoV C.E ) 
XCHG Varptr in DE
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560 

S61 

562 
563 
564 

565 

S66 

567 
568 

569 

570 
571 

572 

573 
574 

575 
576 

S77 
578 

579 

580 

o981 

o582 
83 

S84 

585 

o586 
587 

S88 
589 

590 
891 
592 

593 

594 

595 

596 

597 

598 
599 

600 

601 

602 

603 
604 
&05 

&0& 

&07 

608 

609 
610 

611 

612 
613 

614 

615 

616 
617 

618 

619 

620 
621 

EDC4 

EDC7 
EDC8 

EDC9 
EDCA 
EDCD 

EDCE 

EDD1 
EDDZ 

EDD3 

EDD6& 

EDD7 

EDD8 

EDD? 

EDDA 

EDDE 
EDDE 

EDDF 

EDEO 

EDE1 
EDEZ 

EDES 

EDES 
EDE7 

EDEA 

EDEE 

EDEC 

EDED 

EDEE 

EDEF 

EDFO 
EDF1 

EDF4 

EDFS 
EDF7 

EDF8 

EDFE 

EDFC 

EDFD 
EDFE 
EDFF 
EEQQ 
EEQ3 
EEQ& 

EEO09 

DAI FIRMWARE 1ECOO-1EEOA V1.0 Rev.1 

2AA302 

CAESED 
7E 

23 
ES 
b6 

&F 

CDEDED 
E1 

23 
OB 

OR 

C3D1ED 

E1 

EB 

CD1ADE 

78 

D2EFED 

Ci 
ce 

12 
13 
ES 
2AAS0Z 
CD14DE 
DA10DA 

E1l 

1 

X 

IS 

X 

* 
* 

L 

L, 

T~
 

% 
3%
 
3 

% 
% 

3 
% 

3%
 
% 

3%
 

LHLD :02A3 Get startaddr free RAM spac 
PUSH H and save it on stack 
XCHG and in DE; HL is array pntr 
MOV  A.B ) 
CALL :EDFD ) Save length array in lst 
MoV A,C ) location free RAM 
CALL :EDFD ) 

1E240 MOV AB 
ORA c 

Jz :EDES Abort if ready 

MOV A,M 
INX H 

FUSH H Addr array pntr on stack 
MOV HyM ) Addr string element in HL 
MOV LA ) 
CALL :EDED Store element in free RAM 
POP H Get array pntr back 
INX H Pnts to next element 
DeX B ) Decr length still to be 
DCX B ) done 
JMP :EDD1 Continu 

If ready: 

1E241 FPOP H Get startaddr new string 
XCHG in DE; HL is end used area 
CALL :DE1A Calc length of string 
XCHG in DE 
FOF B 

RET 

COPY STRING ELEMENT INTO FREE RAM: 

1E242 PUSH B 

MOV B.M Get length of string in B 
1E243 MOV A, M Byte in A 

INX H Pnts to next byte 
CALL :EDFD Copy byte into free RAM 
MOV  A,B ) 
suI : 01 ) Update length 
MOV  B,A ) 
JNC : EDEF Next byte if not ready 
FOP B 
RET 

STORE STRINGDATA IN FREE RAM SFACE: 

Moves 1 byte of a string array element into the 
free RAM space and checks for “0UT OF MEMORY’ . 

Entry: DE: Foints to 1st free address in RAM. 
A: Byte to be moved. 

Exit: DE updated, BCHL preserved. 

1E244 STAX D Store byte in free RAM 
INX D Update RAM pntr 
PUSH H 
LHLD :02A5 Get addr bottom screen RAM 
CALL :DE14 End free RAM reached 7 
Jc :DALQ Then run error *0OUT OF 

MEMORY * 
FOF H
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622 EEOA C9 
623 
b&z24 
625 
626 EEOR 

3ORK KKK KKK K0K KK K K 30K KR 0KK K0k X K 
x5 Y MEBOL 
KKK KKK KKOK K KKK ROK KO KK XK KX 

DIVX 
L1E204 
L1EZ0% 
L1IEZ16 
LI1E232 
L1EZ241 
MASTAT 
MSA 
ZGERCDE 
ZI10R 
ZRREG 

EC4A 
EC29 
ECC4 
ECFC 
EDBZ 
EDES 
ED9S 
EDCO 
ED7C 
ED26 
ED62 

TABLEX 

GEC10 
L1EZ06 
L1E213 
L1EZ217 
L1E23Z 
L1E242 
MPT1S 
MULX 
ZIAND 
ZIX0R 
ZSHL 

* 
% 

% 
ED13 
ECBZ 
ECE1 
EDO1 
ED88 
EDED 
ECCC 
ECOO 
ED19 
EDZ3 
ED&C 

RET 

END 

IGF10 
L1E207 
LIE214 
L1E219 
L1E234 
L1E243 
MPT16 
XFADD 
ZIGTF 
ZORT1 
ZSHR 

DAI FIRMWARE 1ECOO-1EECA V1.0 

EDO4 
EC?A 
ECEA 
EDOB 
EDBF 
EDEF 
ECD2 
EDAA 
ED4F 
ED3D 
EDSS 

Rev.1 

L1E203 
L1E208B 
L1E21S 
L1EZ220 
L1E240 
L1E244 
MFT17 
XFSUR 
ZINOT 
ZPUWR 

ECiC 
ECB1 
ECF3 
EDOF 
EDD1 
EDFD 
ECD? 
EDE4 
ED4Z 
EDA1



FABGE 01 

Q02 

003 

004 

0s 

Q06 
007 
008 

009 

010 
011 
012 
013 
014 
o158 

016 
017 

o018 

019 

020 

021 

022 

023 
oz 

028 
026 
027 
028 

029 

030 
Q31 

032 

Q33 
0Z4 

035 

036 

03 

038 

039 

040 

041 

042 

043 

044 

045 
046 
047 

048 

049 

050 

051 

052 

053 

as54 

055 

056 
057 
0S8 
059 
060 
061 

062 
063 

EEOB 
EECC 

EEOF 
EE10 
EE11 

EE14 
EE17 
EE18 
EE1E 
EE1IC 

EELF 

EE21 

EE24 
EE2S 
EE26 
EE27 
EE28 
EE29 
EE2C 
EE2F 
EE32 
EEXS 

EEZ8 
EE39 
EEZC 

EE3D 
EE40 
EE41 

EEA44 
EE4S 
EE46 
EE47 
EE48 

DAl FIRMWARE 1EEOB-1EFFF V1.0 Rev.1 

ES 
CD91D8 

(857 
FS 
Q10032 

CD81D6 

21ADA 

FE20 
CA3BEE 

El 
E3 
ER 
19 
EER 
copio2 
D2E3D2 
€DD402 
3A4000 
CIALEF 

DS 
2AAS02 

ORG 
x 

X 
* 

:EEOR 

AREKKKKKKKK KKK 

¥ (not used) X 
EXOOOOKOKKOK KKK X 
X 
L1E245 PUSH 

CALL 
X 

H 
;D871 

KKK KK OKK KKK K OK K KKK KKK JOK KK KKK KKK KKK KKK KRR KKKk % 
¥ LOADA: READ ARRAY DATA FROM TAFE INTO ARRAY X 
KK KK KKK K KK KK KKK KK KK 0K K K 3K KK K KKK KKK KOK KKK KK KOk 

Reads block(s) from tape into the free RAM space 

and move it afterwards into the array. 

Variable type. H 

On stack: 

1E273 FUSH B 

PUSH FSW 
LXI B, :3200 

CALL :D681 

FOF H 

CALL :EFRS 

CMF H 

JNZ :DA1A 

CFI 320 

Jz :EE3B 

% If INT/FPY arrays: 

FOF H 

XTHL 

XCHG 

DAD D 
XCHB 
CALL :02D1 

JNC : D2E3 

L1E246 CALL :02D4 

LDA 1 0040 

JMF 2EFAL 

¥ If string arrays: 

L1E247 FUSH 
LHLD 
XCHG 
LHLD 
FUSH 
CALL 

FOF 
MOV 
INX 
MOY 
INX 

D 
1 O2A5 

1 02A3 

H 
1 D897 

. 

H 
D 
H 
E 
H 

X 
x 
* 
* 

¥ Entry: HL: Length of name requested. 

* 

X Address where to dump data. 

* 

L 

Save var.type 

File type in B, C for load 

during program 

Open read file 

Get var.type in H 

Read var.type from tape 

Correct type ? 

Run error “TYPE MISMATCH® 
if not 

Jump 1f string arrays 

Get dumpaddr in HL 

Get length in HL 

HL is end dump area 

in DE: HL is start dump 
Read block from tape 

Evt run “LOADING ERROR ..~ 

Stop reading 

Get POROM 

Select ROM bank O, abort 

Get bottom screen RAM 

in DE 
Get begin free RAM space 

Read block from tape into 

free RAM area: evt.run error 
Get begin free RAM 
) 

) Length of array in DE 

)
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064 
065 
Q&6 
as7 

068 

069 

070 

071 

072 

073 
074 

0735 

Q76 
077 

078 
079 

080 
081 

082 

083 
0B84 

aBS 

086 

o087 

088 
089 

090 
091 
092 

093 

094 

095 
096 
097 

098 

099 
100 

101 
102 

103 
104 

105 

106 
107 
108 

109 
110 

15 

112 

113 

114 

115 
116 
117 

118 
119 

120 

121 

322 

123 
124 

125 

EE49 

EEAC 
EE4D 
EE4E 

EES1 
EESZ 

EESE 
EES4 

EESS 
EES6 
EES9 

EESA 
EESD 

EESE 
EESF 

EE6Q 

EE6&61 

EEGZ 
EE&S 
EE&LS 

EEGS 
EELE 

EE&67 
EE6S 
EE&E 

EESE 

EE70 
EE73 
EE74 
EE7S 
EE77 

EE7A 

EE7D 
EE7E 

EE7F 
EEBC 

EE81 

EEBZ 
EEBZ 
EEB4 

EEBS 
EEB6 
EEB7 

EEBA 

EE8SE 

EEBC 

DAI FIRMWARE 1EEOB-1EFFF V1.0 

C3IESD6 

cs 
DS 
CDABCE 

2B 
pa ] 

D1 
ES 
1A 
CD8ED1 

ES 
CD72D1 

EB1 
24CEE 

C32FEE 

OEOO 

21C201 
ES 
7E 
FEFE 
CA7EEE 

D29DEF 

DZEBEE 

* 
L1E248 

JMP 

FUSH 
FUSH 
CALL 

DCX 
DCX 
FOP 

FUSH 
LDAX 
CALL 
FUSH 

CALL 
POF 
POF 

Mav 

INX 
MoV 

INX 
FOF 

DCX 

DCX 
Mav 

ORA 
JNZ 
JME 

»
o
m
 

[2) [ > o 

D18B 

e
 

O
Q
D
P
D
O
D
E
R
P
I
I
T
I
T
I
T
W
s
 

T
+
«
O
0
O
T
O
I
T
T
I
 

o]
 

L1E250 

L1E251 

¥ Envelope counted out: 

INX 
MoV 
INX 
MOV 

LDAX 
CMF 
JNC 

XCHG 
XTHL 

MVI 

+ 300 
H,:01C2 
H 
AM 
I1FE 
tEE7E 

:EF?D 

- 
- 

X 
D 

w 
C
{
p
 
I
M
I
W
I
D
I
 

: EEE8 

M, 300 

Rev.1 

Via D&6ES to 1EE4C 

Save length array 

Erase stringreference 

in heap and symtab 

Get place in heap for string 

Transfer string into heap 

) 
) Length into heap at 
) begin of string 

) 

Get length array 

) Update 1t 

) 

Next string if not ready 

Stop reading, select ROM 
bank 03 abort 

Count SCE 
Addr sound control block O 
Freserve addr SCE 
Get value of volume counter 

If FE: No increment (sound 

forever) 
If FF: Goto next block 

(sound off) 
) Incr duration count volume 

) 
Freserve addr SCE 

Save incr duration count 

) Get pntr envelope count 

) in DE 

) 

Get envelope duration count 

Comp with volume count 
Jump if env. not counted out 

Addr env.duration on stack; 

addr SCB in HL 
Fresent duration count is O
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064 
065 
Q&6 
as7 

068 

069 

070 

071 

072 

073 
074 

0735 

Q76 
077 

078 
079 

080 
081 

082 

083 
0B84 

aBS 

086 

o087 

088 
089 

090 
091 
092 

093 

094 

095 
096 
097 

098 

099 
100 

101 
102 

103 
104 

105 

106 
107 
108 

109 
110 

15 

112 

113 

114 

115 
116 
117 

118 
119 

120 

121 

322 

123 
124 

125 

EE49 

EEAC 
EE4D 
EE4E 

EES1 
EESZ 

EESE 
EES4 

EESS 
EES6 
EES9 

EESA 
EESD 

EESE 
EESF 

EE6Q 

EE6&61 

EEGZ 
EE&S 
EE&LS 

EEGS 
EELE 

EE&67 
EE6S 
EE&E 

EESE 

EE70 
EE73 
EE74 
EE7S 
EE77 

EE7A 

EE7D 
EE7E 

EE7F 
EEBC 

EE81 

EEBZ 
EEBZ 
EEB4 

EEBS 
EEB6 
EEB7 

EEBA 

EE8SE 

EEBC 

DAI FIRMWARE 1EEOB-1EFFF V1.0 

C3IESD6 

cs 
DS 
CDABCE 

2B 
pa ] 

D1 
ES 
1A 
CD8ED1 

ES 
CD72D1 

EB1 
24CEE 

C32FEE 

OEOO 

21C201 
ES 
7E 
FEFE 
CA7EEE 

D29DEF 

DZEBEE 

* 
L1E248 

JMP 

FUSH 
FUSH 
CALL 

DCX 
DCX 
FOP 

FUSH 
LDAX 
CALL 
FUSH 

CALL 
POF 
POF 

Mav 

INX 
MoV 

INX 
FOF 

DCX 

DCX 
Mav 

ORA 
JNZ 
JME 

»
o
m
 

[2) [ > o 

D18B 

e
 

O
Q
D
P
D
O
D
E
R
P
I
I
T
I
T
I
T
W
s
 

T
+
«
O
0
O
T
O
I
T
T
I
 

o]
 

L1E250 

L1E251 

¥ Envelope counted out: 

INX 
MoV 
INX 
MOV 

LDAX 
CMF 
JNC 

XCHG 
XTHL 

MVI 

+ 300 
H,:01C2 
H 
AM 
I1FE 
tEE7E 

:EF?D 

- 
- 

X 
D 

w 
C
{
p
 
I
M
I
W
I
D
I
 

: EEE8 

M, 300 

Rev.1 

Via D&6ES to 1EE4C 

Save length array 

Erase stringreference 

in heap and symtab 

Get place in heap for string 

Transfer string into heap 

) 
) Length into heap at 
) begin of string 

) 

Get length array 

) Update 1t 

) 

Next string if not ready 

Stop reading, select ROM 
bank 03 abort 

Count SCE 
Addr sound control block O 
Freserve addr SCE 
Get value of volume counter 

If FE: No increment (sound 

forever) 
If FF: Goto next block 

(sound off) 
) Incr duration count volume 

) 
Freserve addr SCE 

Save incr duration count 

) Get pntr envelope count 

) in DE 

) 

Get envelope duration count 

Comp with volume count 
Jump if env. not counted out 

Addr env.duration on stack; 

addr SCB in HL 
Fresent duration count is O
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126 EEBE E1 POP H Get pntr to env.table 

127 EEBF 23 INX H +1 
128 EE90 7E MOV AM Get next env. duration 

129 EE91 B7 ORA A Is it FF ? 

130 EE92 FC93EF CcM 1EF93 Then restart envelope 
131 EE95 47 MoV B.A Env duration in B 

132 EE96 23 INX H Pnts to next pos env table 
133 EE97 7E MOV AM Value in A 
134 EE98 EB XCHG 
135 EE99 72 MOV M,D ) Set env pointer in SCE 

136 EE9A 2B DCX H ) to new time field 
137 EE9R 73 MOV M,E ) 

138 EE9C 23 INX H 

139 EE9D 23 INX H 
140 EE9E 23 INX H 
141 EE9F 23 INX H HL pnts to vol.multiplier 

142 EERO ES PUSH H 
143 EEA1 6&E MoV L.M Sound volume *8 in L 

144 EEA2 2600 MVI Hy:00 
145 EER4 29 DAD H X146 in HL 
146 EEAS EB XCHG Multiplier in DE 

147 EEA6 218000 LXI H, : 0080 Init.value 
148 EEA9 05 L1E252 DCR B Decr. envelope duration 

149 EEAA FABIEE JM :EEB1 Jump if ready 

150 EEAD 19 DAD D Add multiplier 
151 EEAE CIA%EE JMP 1 EEAT Again 
152 EEB1 44 L1E2SZ MOV ByH New eff. volume in B 

153 EEB2 E1 FOFP H 

154 EEB3I 23 INX H 

155 EEB4 70 MOV 1 Set new basic volume 

156 EEBS C3BDEE JMF 1 EEBD 

157 
158 ¥ If envelope not counted out: 

159 
160 EERB D1 L1E254 FOF D 

161 EEB9 23 INX H 

162 EEERA 23 INX H 
163 EEBB 23 INX H 

164 EEBC 23 INX H 

165 
166 * Handle tremolo: 
167 

168 EEED 46 L1E255 MOV BE,M Get basic volume in B 

169 EEBE 23 INX H 
170 EEBF 7E MoV AyM Get tremolo count 

171 EECO B7 ORA A 

172 EEC1 CAEREE Jz sEEER Jump if no tremolo adj. 

173 EEC4 Cé01 ADI 101 ) 

174 EECé CEOQQ ACI 100 ) Incr tremolo count 
175 EEC8B 77 MOV M, A ) 
176 EEC9 1IF RAR 

177 EECA IF RAR 
178 EECE 1F RAR 

179 EECC D2DCEE JNC s EEDC No adj. if bit 2 of 

180 <T> is © 
181 EECF 04 INR B ) 

182 EEDO 04 INR B ) Else add 4 units to 
183 EED1 04 INR B ) basic volume 
184 EED2 04 INR B ) 

185 EED3 1F RAR 
186 EED4 00 NOF 

187 EEDS DADCEE Jc :EEDC No adjust if bit 2 of
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188 
189 
190 

191 

192 
193 
194 

195 
196 

197 
198 

199 

200 

201 
202 

203 
204 

205 
206 
207 

208 
209 

210 

211 
212 

213 

214 
215 

216 
237 

218 

219 
220 

221 

222 
o 223 
224 

225 

226 

227 

228 
229 

230 
31 

232 
233 
234 

235 

236 

237 
258 

240 

241 

242 

24% 
244 

245 
246 
247 
248 

EED8 
EED? 

EEDE 

EEDC 

EEDD 
EEDE 
EEECQ 

EEE1 

EEE4 

EEES 
EEE7 

EEEA 

EEEER 
EEEC 

EEED 

EEEE 
EEEF 
EEFO 3 

EEF1 

EEFZ 
EEF4 

EEFS 

EEF& 
EEF7 

EEF8 
EEF9 

EEFA 

EEFE 
EEFE 
EFO1 

EF02 
EF04 
EF05 

EFO08 

EFOA 
EFOB 

EFOC 

EFOD 

EFOE 

EFOF 
EF10 

EF11 
EF12 
EF13 

EF16 
EF17 

EF18 
EF1% 

EF1A 

EF1EB 

EF1C 

EF1D 

EF1E 
EF1F 

EFZ0 
EF21 
EF23 

DAI FIRMWARE 1EEOB-1EFFF V1.0 Rev.1 

78 
D&0O8 
47 

X 
Qo L1EZS6 

78 
Q600 
B7 

FAEEBEE 

23 L1EZS7 

119402 

2104FD 

79 
QEFQ 

OF 

D212EF 

QEOF 
FS 

78 

1F L1E258 

1A L1E259 

FEOQ4 

CARGEF 

MoV 
=103 

MoV 

NOF 

MoV 

MVI 
ORA 

Jam 

MVI 

CMF 

100 

»
*
D
P
O
I
W
I
O
D
W
O
U
I
D
"
 

> 
m
c
a
 

m
e
0
 

> > 

<T> =0 

Else: basic vol. -2 units 

Get updated basic volume 

Jump i€ B1-FF 

Jump if >=0F (max.value) 

Fnts to actual volume 
et new basic volume 
Minus actual veolume 

) 

New actual volume is 

old one + 0.5 
(difference +/—- 1) 

) 
Store in SCE 
and in B 

Addr POROM 
Addr PORO 
Get SCE count 
Mask for vol. SCBO.SCEZ 

Jump if SCBO,SCB2 
Mask for vol. SCE1,NCB 

) 
) Actual volume into 

) hinibble for SCE1 
) and NCE 

Jump if SCERO,SCBE1 

) POROM+1,FORO+1 

) for SCBZ,NCB 
Get FOROM,FOR1M 
Only reqd volume 

Update it 

Back in FOROM,FOR1M 

and in FORO,FOR1 

SCE count +1 

Ready if block was NCE
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250 
251 

252 
253 
254 
255 
256 

257 
258 

259 
260 

261 
262 
263 
264 

265 
266 

267 
268 

269 

270 
271 

272 

273 
274 

275 
276 

277 

278 
279 

280 

281 
282 
283 

284 

285 
286 

287 

288 

289 
290 

291 
292 

293 
294 

295 
296 
297 

298 

299 
300 

301 

302 
303 
304 

305 

306 
307 

308 

309 
310 
311 

EF26 
EF27 
EF28 
EF29 

EF2C 
EF2D 

EF2E 
EF2F 

EF30 

EF31 
EF32 
EF33 

EF34 
EF35 
EF36 

EF39 

EF3A 

EF3 
EF3E 
EF3F 
EF40 

EF4% 
EF44 

EF47 
EF48 

EF49 

EF4A 
EF4E 

EF4D 
EF4E 
EF4F 

EFS0 

EFS1 
EFS2 
EFS3 

EFS4 

EFSS 

EFSé 
EFS9 

EFSA 
EFSE 

EFSC 

EFSD 

EF60 

EFé61 

EF&2 
EF&S 

EF67 
EF&A 

EF6C 

EF&D 

EF&E 
EF&F 

EF72 

EF75 
EF76 

EF77 
EF78 

DAI FIRMWARE 1EEOB-1EFFF V1.0 Rev.1 

23 
7E 

3D 
FASBEF 

C23BEF 

S4 
SD 
CD14DE 
FS 

DS 
DZ244EF 

&C 

C261EF 

23 

D1 

CD14DE 

0602 
DA&LDEF 

0600 

EE 

D1 

F1 
D27SEF 
CD26DE 

L1E260 

L1E261 

L1E262 

L1E263 

L1E264 

L1E265S 

INX 
MoV 

DCR 

JM 

INX 
MoV 

INX 
MoV 

FUSH 

INX 

X 
m
>
 

EF61 

Get glissando flag 

Ready if end period 

reached 

) Get current period of 
) output in DE 

) 

) BGet reqd final period 

) in HL 

) 

Jump if end period not 

reached 

) HL=DE if ’set freq’ 

bl 

Compare HL-DE 

Jump if final period >= 

current period 

Else exchange values 

Calc difference in HL 

HL = HL SHL 6 

) HL = 1/64 orig. value 

Compare HL-DE 

Jump if DE > HL 

HL is its 2-compl. 

) Set new current period
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EF79 2B DCX H ) 

EF 76 73 MOV M,E ) 

EF7B 2R DCX H 
EF7C 70 MoV M., B Set glissando flag 

EF7D CS FUSH B 
EF7E 79 MoV AC ) 

EF7F 3D DCR A ) Calc offset for oscill. 
EF80 87 ADD A ) address 
EF81 4F MoV C.A ) 

EF82 0600 MVI B,:00 
2 EF84 2100FC LXI H.:FCOO Addr osc. channel © 

EFg7 09 DAD B HL = addr current osc 
EF88 73 MOV M.E ) Load oscillator 

EF89 72 MOV M, D ) 
EF8A C1 FOF B 

¥ Block done: = 

EFBE 110E0O L1E266  LXI D, : OO0OE 
EFBE E1 FOP H Get startadr prev. block 

EF8F 19 DAD D HL pnts to next block 

EF90 C373EE JMP 1EE73 Rurn next block 

RESTART ENVELOFE: 

Gets 1st volume of envelope. 

x 

X 

¥ 

* 

X 

¥ Entry: DE: Foints to 2Znd byte of envelope pointer 

X of a BCE. 
¥ Exit: A:r Volume. 

* HL: Address volume field in envelope. 

X BCDEF preserved. 

L 

= EF93 DS 1E267 FUSH D Bave pntr 
EF94 13 INX D 

EF9S 1A LDAX D Get lobyte env pntr 

EF96 &F MoV L.A in L 
EF97 13 INX D 
EF98 1A LDAX D Get hibyte env pntr 

EF99 67 MoV H.A in H 
EF9A DI POP D Restore pntr 

EF9B 7E MoV AM Get volume in A 

EF9C C9 RET 
* 
¥ IF SOUND OF BLOCK IS "OFF’: GOTO NEXT BLOCK: 
X 

EF9D @C L1E268 INR € Update SCE count 

EF9E 79 MOV  A,C 
EF9F FEO4 CFI 104 All blocks done ? 
EFA1 C28BEF JNZ :EF8R Next block if not 
EFA4 E1 L1E269 FOP H 
EFAS C9 RET 

* 

KKK K KKK KKK K 

* BANK RETURN X 
KAORKKK KKK KKK KKK 
X 

¥ Goto ROM bank O. 
X 

¥ Entry: A: Current FOROM. 

3 

EFA& C1 BRET FOF B 
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
3Bs 
387 
388 
389 

390 
391 

392 
393 
394 

395 
396 
397 
398 
399 

400 
401 

402 

403 

404 
405 
406 
407 
408 
409 
410 
411 

412 
413 

414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 

431 
432 
433 
434 
435 

EFA7 

EFA9 

EFAC 
EFAD 

EFAE 
EFAF 
EFBRO 
EFE1 

EFB2 
EFE3 
EFB4 

EFES 
EFE& 

EFB7 
EFBA 

EFBD 
EFCO 
EFC3 

EFC6 

EFC7 
EFC8 

EFC? 
EFCA 

EFCE 

EFCC 
EFCD 

EFCE 
EFCF 

EFDO 
EFD1 

EFD2 
EFD3 
EFD4 
EFDS 

EFD& 
EFD7 

EFD8 

EFD? 
EFDA 
EFDE 

EFDC 

EFDD 
EFDE 

EFDF 
EFEQ 

EFE1 
EFE2 

EFEZ 

EFE4 

EFES 

DAI FIRMWARE 1EEOB-1EFFF V1.0 Rev.1 

E&3F 

C3o8D8 

FF 
FF 

ES 
DS 

213E01 
113F01 

CbD102 
D2B3D2 
JAJEOL 

3 

ANI 

JMF 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 

: 3F Select ROM bank O 

:DBO8B Load PORO/FOROM 

iFF 
1FF 
:FF 
sFF 

iFF 
tFF 
:FF 
iFF 

:FF 

KKK KKK XK KK KKK KK XK KK K K XK K KK KKK R KX KKK X 
READ VARIABLE TYPE FROM TAFE X 

FKKNOR KKK KKK KK OKOKOK K KK ORK K KKK KK KOO OK KK 

* LOADA: 

X 

¥ Reads 1 byte from tape. 
X 

X Exit: 
X 

X 

R1EBE 

A: Variable type. 

DEHL. preserved. 

PUSH 
FUSH 
LX1 
LXI 
CALL 
JINC 
LDA 
FOF 
FOF 
RET 

DATA 

DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 
DATA 

DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

H 
D 

H, : 013E Startaddr EBUF 

D,3013F Next addr 
:02D1 Read type from tape 

1 D2B3 Evt run "LOADING ERROR ..> 
1 013E Get var.type in A
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TO(1E6LT7) X 

L1E247 

L1E252 
L1E2G6 

L1E260 

L1E264 

L1E268 

FAGE 08 DAI FIRMWARE 1EEOB-1EFFF 

436 EFE6 FF DATA :FF 

427 EFE7 FF DATA :FF 

438 EFEB FF DATA :FF 

439 EFE9 FF DATA :FF 

440 EFEA FF DATA :FF 

441 EFEBR FF DATA FF 

442 EFEC FF DATA :FF 

44% EFED FF DATA :FF 

444 EFEE FF DATA :FF 

445 EFEF FF DATA :FF 

446 EFFO FF DATA :FF 

447 EFF1 FF DATA :FF 

448 EFF2 FF DATA :FF 

449 EFF3 FF DATA 1FF 

450 EFF4 FF DATA :FF 

451 EFFS FF DATA :FF 
452 EFF6 FF DATA :FF 

453 EFF7 FF DATA :FF 

454 EFFB FF DATA :FF 

4855 L3 

456 KK KKK KK KK KK K KK 0K K K K K K K Kk 

457 ¥ part of EXF 

458 KK KKK KKK K K K 3K K K K KK K XK XK K X 
459 * 

460 EFF9? B4 L1E272 ORA H 

461 EFFA F2BBEG JP :E6BB8 

462 EFFD CIADES JMF :EAAD 
A6S X 

464 ¥ 

465 X 
466 FOOO END 

308 HOKOK 0K 0K 30K KK KK 0K K H0K0K0K 0Kk K0k X 

¥ 8 YMEBOL TABLEX 

FHKRORKOR KOO ROROKR KRR KKk X KX 

ERET EFAL L1E24% EEOE L1E246 EEZ2F 

L1E248 EEA4C L1E250 EE73 L1E251 EE7E 

L1E25Z EEB1 L1E254 EEEB L1E255 EEED 
L1E2S7 EEER L1E258 EF12 L1E259 EF18 

L1E261 EF44 L1E262 EF4D L1E263 EF&1 

L1E265 EF7S L1E266 EFBE L1E267 EF93 

L1E269 EFA4 L1E272 EFF9 L1E273 EEOF 
TEMP 0 EE&E 

R1EB 

EE38 

EEA9 
EEDC 

EF3E 

EF&D 

EF?D 

EFBS
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ORG : EOQO 
* 

X 
QOGS £ 

Q0hk X = === = 

o7 ¥%X% SCREEN DRIVING PACKAGE XXX 
008 * ===mm B = 

009 x 

a1 % Called by RST 53 DATA XX. XX indicates the 

(3B % offset of EO0O for the different entrypoints. 

012 X 

013 ERKRKKKRKKRR KKK 

014 * ENTRYFOINTS % 
015 R KOKORXOK KKK K KKK Kk 

016 X 
017 ¥ Screen functions: 

018 

019 EOOO C3ICIEO ZSINIT JMF tEOCT Initialise screen 

020 E0OZ C3I02E1L ZS0UTC  JMP 1E102 Output one character 

021 EO06 CIZ7EZ2 Z8CLT JMF tE237 Set text colours 

022 EQO9 C3I79EZ2 Z5CuUs JMF IE279 Set cursor position 

023 EOOC C3CCEZ2 Z8CUA JMP tE2CC Ask cursor position and 
0z24 size character screen 

025 EOOF C316EZ Z5CuM JMF tEZ16 Set cursor mode 
0Z6 EOL12 C344ETX ZsCur JMF sET44 Flash cursor 

027 EO15 C3BBES ZSFETC JMP :EZBER Get character from line 
028 EO18 C3DIEZ ZSMODE  JMFP :E3D9? Change mode 

0279 EOIE C3A4E6 18CLG JMF :EbA4 Set graphics colours 

030 EOLE C310E7 ZspoT JMP tE710 Draw a dot on the screen 

031 EO21 C31BE7 ZSDRAW  JMF tE71IR Draw a line on the screen 

032 EO24 C318ES ZSFILL JMP tEBIB Fill a rectangular area 
O3Z E027 C3B4EB ZSCRN JMF 1EB884 Ask colour of a point on the 
034 screen and the size of the 

035 graphics screen 

36 ¥ Edit functions: 
037 
038 EO2A CIF4ER ZEDIT JMF :EEF4 Initialise editor 

039 E02D C3I1EEC ZEDOE JIMF :ECI1E Run edit command 

040 X 
041 30K K H K KKK IO K KKK JOKKOK KKK KK KX 

042 ¥ CONSTANT TABLE MODE O X 

043 KKK KKK KKK KOR K K OKOK KOk X0k 0K X K X 

044 X 

045 * These constant tables are moved into the screen 
046 ¥ variables in RAM (0084-0098) when the appropriate 
047 ¥ mode is entered. 
048 X 

049 ¥ Except the last 4 data blocks, all values 

050 ¥ are offset from the screen top address (BFFF for 

051 ¥ a 4BK machine). This is valid for all modes. 
052 X 

Q53 EOZ0 BOOC CONO DBL : OCRO First free RAM byte 
054 EQ32 0000 DBEL 10000 Top of rolled area 
055 EOZ4 Q000 DBL : 0000 End graphics area 

056 EO036 1000 DBEL 10010 Start character area 

057 8 AQOC DBL : 0CAO End character area 
058 EO3IA EBOOC DEL 1 OCBO End screen 
059 EOZC 0000 DBL : 0000 End area used splitting mode 
060 EOTE 0000 DBL 1 0000 Start archive save area 

061 X 

062 0000 DEL 20000 Number of blobs horizontally 

0L (ela) DATA :00 Number of lines of graphics 
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064 EO043 00 DATA 00 Number saved graphics lines 
065 E044 00 DATA :00 Number of bytes/line 
066 * 

067 KRR AORRNOOK KKK KKK K KKK KKK X KKK X 
068 ¥ CONSTANT TABLE MODES 1/2 % 
069 AR K K AOK KKK K K XK K KOK 30K KK 0K K K X KK KOk 
070 3 
071 E045 3806 CONt DBL 10638 First free RAM byte 
072 E047 3001 DBL 10130 Top area rolled up for mode 
073 EO049 2806 DBL 10628 End graphics area 
074 EO4R 2806 DBL 10628 CHS (dummy) 
075 EO4D 6008 DEL : 0B&6O End character area 
076 EO4F 380G DEL 1 0638 End screen 
Q77 EOS1 4807 DBL : 0748 End area used splitting mode 
078 EOS3 4007 DBL : 0740 Start graphic archive area 
079 x 
080 EOS55 4800 DEL 10048 Number of blobs horizontally 
081 EOS7 41 DATA :41 Number of lines of graphics 
082 EOS8 OC DATA :0C Number archive area lines 
083 E0S9 18 DATA 118 Number of bytes/line 
084 X 
085 KKK 0K 3K K 0K K K K KOK K 3K K K Kk K KK X K K K X 

086 ¥ CONSTANT TAEBLE MODES 1A/2A ¥ 

o087 KK KKK 0K K 3K K K K K KK K KKK K KK K KKK Kk 

=i} X 

089 EOSA 6008 CON1A DEL : 0B6O First free RAM byte 

090 EQSC 3001 DBL : 0130 Top of rolled area 

091 EOSE 0805 DEL 1 0508 End graphics area 

092 EQ60 1805 DEL 10518 Start character area 
093 E062 3007 DEL 1073 End character area 
094 EO064 4007 DBL 10740 End screen 
095 EOLL 4807 DBL :0748 End area used splitting mode 
096 E068 2806 DEL 10628 Start graph temp save area 

097 * 

098 E06A 4800 DEL 10048 Number of blobs horizontally 
099 EO&C 41 DATA :41 Number of lines of graphics 

100 EO6D OC DATA :0C Number saved graphics lines 
101 EO&E 18 DATA 118 Number of bytes/line 

102 ¥ 
103 30K KKK 3K K K K K 3k K K K K KK Ok KK KKK X X 

104 ¥ CONSTANT TABLE MODES 3/4 % 

105 3K KK KK KKK KK K K KKK KKK KKK KKK X % 

106 X 

107 EO&6F 7C17 CON3 DEL :177C First free RAM byte 
108 EO71 6004 DBEL 10460 Top area rolled up 

109 EO73 6C17 DEL 1176C End graphics area 
110 EQ7S 6C17 DEL 1176C CHS (dummy) 

111 EO77 A419 DEL 11984 End character area 
112 EO79 7C17 DEL 31177C End screen 
113 EO7R BC1EB DEL : 1BBC End area used splitting mode 

114 EO7D S41S DBL 311554 Start graph archive area 
115 X 

116 EO7F AOOO DEL : 00A0 Number of blobs horizontally 
117 EOB1 B2 DATA :82 Number of lines of graphics 
118 EOB2 18 DATA :18 Number archive area lines 
119 EOB3 2E DATA :2E Number of bytes/line 

120 * 
121 30K KKKKOK K KKK K KKK KO KOR KKK XK KK KKK K 

122 % CONSTANT TABLE MODES 3A/4A X 
123 K H0OKKOK K KK KK KK KKK K K KK X KKK KK KOk X 
124 X 

125 EOB4 A419 CON3A DBL 119A4 First free RAM byte
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126 EOB6 6004 DBL 10460 Top of rolled area 

127 EO088 1C13 DEL 1131C End graphics area 

128 EOBA 2C13 DBL £132C Start character area 
129 EO8SC 4415 DEL 11544 End character area 

130 EOBE 5415 DBL : 1554 End screen 

131 EO90 BCIR DBL 1 1BRC End area used splitting mode 

132 E092 6C17 DEL :176C Start graph temp save area 

133 X 

134 E094 AOOO DEL : 0O0A0 Number of blobs horizontally 

135 EQ96 82 DATA :B2 Number of lines of graphics 

136 EO97 18 DATA :18 Number saved graphics lines 

137 E098 ZE DATA :Z2E Number of bytes/line 

138 X 
139 KKK KK KKK KKK K K KOK KKK KKK KKk Ok X 

140 ¥ CONSTANT TAEBLE MODES 5/6 * 

141 HORK KKK KKK K KKK KKK K R KKK K K Kok K X 
142 * 
143 EQ99 205A CONS DBL 1 SA20 First free RAM byte 

144 EO9E 88B0F DBL 1 OFB88 Top area rolled up 
145 EO9D 105A DEL :5A10 End graphics area 

146 EO9F 10S5A DBL :5A10 CHS  (dummy) 

147 EOA1 485SC DBL 1 5C48 End character area 

148 EOAZ 205A DEL : SAZ0 End screen 

149 EOAS 8867 DEL 1 6988 End area used splitting mode 

150 EOA7 DOAC DBL :4CDO Start graph archive area 

151 * 

152 EOA9 S001 DEL $ 0150 Number of blobs horizontally 

153 EOAR 00 DATA 00 Number of lines of graphics 

154 EOAC 2C DATA :2C Number saved graphics lines 

155 EOAD S DATA :5A Number of bytes/line 

186 -X 
157 KK KKK K KK K KOK XK 30K 5 30K XK K K R KOK KOk KOk 

158 ¥ CONSTANT TABLE MODES SA/6A X 

159 SHHOKOKOKOR KK KKK KKK KK KKK KK K KKK KR K 

160 * 

161 EOAE 488SC CONSA DBL :5C48 First free RAM byte 

162 EOROQ 880OF DEL : OF88 Top of rolled area 

163 EOBZ 984A DEL. 14A98 End graphics area 

164 EOB4 AB4A DEL 1 4AAB 8tart character area 

165 EOB6 CO4C DBL 14CCO End character area 

166 EOHB DO4C DEL 1 4CDO End screen 

167 EOEA 8869 DEL 16988 End area used splitting mode 

168 EOEC 10GA DEL 1 5A10 Start graph temp save area 

167 * 
170 EQBE S001 DEL : 0150 Number of blobs horizontally 

171 EOQCO 00 DATA :00 Number of lines of araphics 

172 EOC1 2C DATA :2C Number saved graphics lines 

173 EOCZ S5A DATA :5A Number of bytes/line 

174 * 

175 FOKR KK JOK KKK OK KKK KKK XK KK 

176 * INITIALISE SCREEN X 
177 FOKOKAOK KKK KKK KK KKK X 
178 X 

1729 ¥ The screen is initialised into all character 

180 ¥ format (mode 0), and the cursor mode is set 

181 % and it is positioned in the top left corner. 

182 ¥ The normal mode set routine is used (memory 

183 ¥ management routine). 

184 X 

185 ¥ This is the only time the package is told the 

186 * startaddress of the screen. The colour format 
¥ is as for SCOLT, SCOLG. The cursor format is
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188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 

207 
208 
209 
210 

211 

212 
213 
214 

215 

216 

217 

218 
219 
220 
221 

222 

223 
224 

225 
226 
227 

228 
229 
230 

231 
232 

233 

34 
235 
236 

237 
238 
239 
240 

241 
242 

243 
244 

245 

246 

247 
248 
249 

EQC3 
EQCé 
EOQOC7 
EOCA 

EOCE 
EOCE 

EOCF 
EODO 
EOD3 
EOD& 
EOD7 
EODS8 
EODE 

EODC 
EODF 
EQEZ 

EOEZ 
EQE6 

EOE7 

EOEB 
EQES 

EOEA 
EQEK 

EOEC 
EQEF 

EOFO 
EOF1 
EOF2 
EOQOF3 

EQOF4 

EQOF7 
EQF? 

EOQOFC 

EOFE 
E101 

E102 
E103 

E104 

E105 
E106 

E107 
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228000 
DS 
11FOFF 
19 
228200 
El 
AF 
F29D00 
CD16EZ 
23 
23 
CD37E2 
3D 

I29D0O0C 

110400 

19 

CDA4ES 

19 

SE 

23 
S6 
23 

EE 
22C400 
EB 
SE 
23 

S6 
EB 

22C600 

JELQ 
329D00 

JEFF 

CDDREZ 
ce 

37 

FS 

CS 

DS 
S 

CDICEZ 

¥ as for SCURM. 

X Entry: HL: Top location screen RAM. 

X DE: Points to list with initialisation 

X parameters (start at C7EO). 

¥ Exit: All registers maybe corrupted. 

X 

SINIT SHLD :0080 Store startaddr screen 
FUSH D 
LXI D,:FFFO 
DAD D 
SHLD :0082 Set top of screen 

POF H 
XRA A 
STA 1 009D Select mode 1 

CALL :E316 Set cursor type + info 

INX H 
INX H 

CALL :E237 Init. colowrs COLORT 
DCR A 
STA : 009D Select mode O 
LXI D, : 0004 
DAD D Get addr COLORG parameters 

CALL :E&R4 Init. colours COLORG 
DAD D Get addr screen management 

parameters 
MOV EysM ) 
INX H ) Bet addr screen management 

MOV D,M ) routine 

INX H 
XCHG 
SHLD :00C4 Store addr SMKRM 

XCHG 
MOV E.M ) Get addr emergency 

INX H ) stop routine 

MOV D,M ) 
XCHG 
SHLD :00C6 Store addr em.stop routine 

MVI A 10 
8TA 1 009D Select 1nit. screen mode 

(no text, no graphics) 

MVI A FF 
CALL :E3D9 Set up screen for mode O 

RET 

X 
KKK K KKK KK KKK K K K KK 3 KK HOK K K K K K KKk 

¥ OUTFUT A CHARACTER TO SCREEN * 
KKK K KKK KKK KKK KK R K KKK KK K K KKK 

X 
¥ Displays one character on the screen. 

X 

¥ Entry: A: Character to be displaved. 

¥ Exit: ARCDEHL preserved. 

* CY=1: Character ignored. 

X 

souTC sTC cy=1 
FUSH PSW 
FUSH B 
FUSH D 

FUSH H 
CALL :EZ1C Change to char mode 

not yet done 

1§
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250 E10A 2A/7200 LHLD :0072 Get cursor position 

251 E10D CD6BEZ CALL :E3J6B Delete cursor 
252 E110 FEOD CFI : 0D Car.ret ? 
252 E112 CA3SDE1L Jz :E13D Then print it 

254 E115 FEOC CFI1 :0C Form feed 7 
255 E117 CAS9E1 Jz 1E159 Then clear screen 
256 E11A FEOB CPI 08 Backspace ? 

257 E11C CARLLEL Jz 1E166 Then cancell last character 
258 E11F FS5 FUSH FPSW 

259 E120 3A7A00 LDA 10074 Get addr last byte on line 
260 E123 BD CMF {1 Reached 7 
261 E124 CAATEL JZ tE1A9 Then extend lines 
262 E127 F1 0TCOS FOF FSwW 

263 E128 77 Mav MA Fut char on screen 
264 E129 2R DCX H 
265 E12A 2B DCX H Foints to next screen loc 
266 E12B CD3IO0OEZ oTcio CALL :E3Z0 Fut cursor on screen 
267 * 

268 oTczo 

269 E12E El XRCC FPOF H 
270 E12F D1 FOF D 

271 E13Z0 C1 FOF B 

272 E131 F1 FOF FSW 

cHMC CY=0: char accepted 

RET 

¥ If character not accepted: 

oTCc2s FOF FSW 

CDZOEZ 0TC26 CALL  :E330 Fut cursor on screen 
£ XRET FOFP H 
D1 FOF D 

ci1 FOF B 

=1 FOFP FSW CY¥=1: char ignored 

ce RET 

¥ If carriage return: 

2A7800 aoTcso LHLD :0078 Bet startaddr current line 
EE XCHBG in DE 
217AFF LXT H,:FF7A 

19 DAD D Get startaddr next line 
EB XCHG in DE 

2ABC00 LHLD :008C Get end char area 

CDFBE& CALL :E&FE Check if end is reached 
ER XCHG Next line mode byte in HL 

CCCEE!1 cz :EICB If end reached: scroll up 

one line 
CCFDE1 cz :E1FD and init. this line with 

blanks 
CDB7E6 OTC3S CAaLL :E687 Cursor on begin next line 

C32EE1 JIMF sE12E Quit; char accepted 

¥ If form feed: 

05 E1S9 2ABCO0 oTcs0 LHLD :008C Get end character area 
306 E1SC ER XCHG in DE 

307 E15D 2ABR00 LHLD :008A Get star't character area 

308 E160 CDFDE1 CALL :EI1FD Init screen with spaces 

09 E163 C353E1 JMF :E153 Cursor top left corner of 

char area: popall: ret 
311



FPAGE 06 

312 
313 
314 
315 
316 
317 

318 

319 
320 
321 

322 
323 
324 
325 
326 
327 
328 
329 

330 
331 
332 
333 

334 
335 

336 
337 
338 

340 
341 
342 
343 

344 
345 
346 
347 

348 
349 
350 
351 
352 
353 

354 

355 
356 
357 
358 

359 

360 
361 

362 

363 
364 
365 

366 
367 
368 
369 

370 
371 

372 

373 

El166 
E167 
El16A 
E16D 

E16E 
E171 
E172 
E175 

E176 
E177 

E179 
E17C 
E17D 

E180 

E183 

E184 

E185 
Ei88 
E189 

E18C 
E18D 
E18E 

E191 
E192 
E194 
E197 
E198 

E19E 
E1%E 
E19F 

E1A2 

E1AS 

El1Ab 

E1A% 
E1AC 

E1RE 

E1BR1 
E1B2 

E1B3 

E1BS 
E1EB 
E1EB9 

E1BC 
E1EF 

E1C2 

E1C4 
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EEB 
2A7800 
Q1F8BFF 
09 

CDFBREé& 

CAZBE1 

FAZBE1 

DS 

EB 

Q1F2FF 

3620 
217800 
35 
2A7800 
118600 

+ ) 
CD9BESL 

1180FF 

19 

C32BE1 

SA7BOO 
FEO3 

DZ3I4E1 

3EOD 

CDOZE1 
78 
327800 

2A7200 
CD&6BEZ 

3643 

11F2FF 

* If backspa 

oTCso XCHG 
LHLD 

ces 

10078 
B, :FFF8 
B 

1E6FE 

1tE135 
H 

H 
M, : 20 
1 QO7HE 
A 
1E1ZE 

tE12B 

Cursor position in DE 

Get startaddr current line 
Left border width 

Get addr 1st char on line 
Cursor at begin of line? 

Then ignore charj; abort 
) Cursor one location 
) backwards 

Load space in this location 
Get number of extended line 

I1f no cont line: put cursor 
on screen 
1f char accepted: put 
cursor on screen 

¥ Backspace on a continuation line: 

FUSH 

XCHG 

LXI 
DAD 
CALL 
XCHG 
FOP 

JINZ 

XCHG 

MVI 
LXI 
DCR 

LHLD 
LXI 
DAD 
CALL 

LXI 
DAD 
JIMF 

¥ If end of 

oT1CcBO LDA 
CFPI 

D 

B, :FFF2 
B 
1E6FE 

D 
:E12B 

M,:20 
H,y : OO7B 
M 
10078 

D, : 0086 
D 
1E698 

D,:FFBO 
D 

1E12B 

A% 

: 007R 
103 
tE134 

Save addr 1st byte on line 

on stack 

HL is cursor position 

HL = end indent area 
Compare DE-HL 

1f not there: put cursor on 
screen; quit, char accepted 

Else cancel cont char (€) 

Decr. number extended lines 

Get startaddr current line 

Fnts to start previous line 

Store addr line mode byte as 
current one and set last 
byte on that line 

Put cursor on screen: quit, 
char accepted 

ne is reached: 

Get number extended lines 
Masx (3) reached ? 

Then put cursor on screen, 
ret 
Incr. number ext. lines 
Store it in B 

Output car.ret 

Update nr ext. lines 

Get cursor position addr 

Delete cursor 

Print "C” at left of line
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374 EIC7 19 DAD D Indent & pos 

375 E1C8 C3I27E1 JIMF 1E127 Store char on new pos:i put 

376 cursor on screen 

377 X 

378 AR KOK 0K K K XK KOk K 

379 % SCROLLING 

380 KKK KKK KKKk XK 
381 X 

82 % Scrolls up text area. Moves the character area of 

383 % the screen up one line. 

84 X Only the characters are moved, not the control and 

385 ¥ colour bytes. 

386 * 
387 ¥ Entry: None. 

=88 ¥ Exit: AF preserved, BC corrupted. 

89 * DE: End of bottom line. 

390 X HL: Start of bottom line. 

391 X 

392 E1CER O17AFF SCROLL  LXI B.,:FF7A -86 (length one line) 

392 

394 ¥ Entry from Edit: 

393 % Scroll screen for number of positions given in 

396 X BC (-2 = 1 position left): 

397 
398 EICE FS 8CR10 FUSH PSW 

399 E1CF 2ABAOQ LHLD :00BA Get startaddr character area 

400 E1DZ S4 MoV D,H ) and store it in DE 

401 E1D3 SD MOV Egls ) 

402 E1D4 09 DAD B Get addr line mode byte 

403 next line 

404 E1DS ER XCHG in DE 
405 E1Dé& OLF8FF SCR20 LXI B, :FFF8 

406 E1D9 09 DAD B Get 1st useable location 

407 on 1ist line 

408 E1DA EE XCHG in DE 

409 E1DE 09 DAD B Get 1st useable location 

410 on 2nd line 

411 E1DC EER XCHG in DE; 1st line in HL 

412 E1DD 063C MVI B,:3C max &0 characters 

413 E1DF 1A SCRI0 LbAaX D Get char from 2nd line 

414 E1EOQ 77 MoV M. A and move it to 1st line 

415 ELEL1 1B DCX D 

416 E1EZ 1R DCX D Next char 2nd line 

417 EL1ET ZB DCX H 

418 E1E4 2B DCX H Next loc 1st line 

419 E1ES OS5 DCR B 

420 E1E6 CZ2DFE1L JNZ :E1DF Next char to be moved 1 line 

421 E1E9? OLFAFF LXI R, :FFFA 

422 E1EC 09 DAD E Get addr line mode byte 

423 2nd line 

424 EIED EB XCHG in DE 

425 ELEE 09 DAD E Get addr line mode byte 

426 3rd line 

427 E1EF ER XCHG in DE; 2nd line in HL 

428 E1F0 ES FUSH H 

429 E1F1 ZABCOO LHLD :008C Get addr end character area 

430 E1F4 CDFBEé& CALL :E&FE Check if end reached 
POF H 
Jc :E1D6 If not at end: scroll next 

line 

FOF FSW 
RET
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436 
A37 
438 
439 E1FD 

KK KKK KK K KK K KOK KKK KKK KK K KOk K K X 
*x 8 YMBOL 
KKK KOk KK 30K KKK KO R KOOk XK KKK 

CONO 
CONZA 
oTC10 
oTC30 
aTeBoO 
SCROLL 
XRET 
Z8CLT 
ZSCUM 
ZSFETC 
zsouTc 

EQOX 
EOB4 

E12E 
E13D 
E1A9 
EICB 
E13 
EOQO0& 
EOOF 

EO1S 
EQO3 

TABLEX 

CON1 
CONS 
oTc20 
OTC35 
SCR10 
SINIT 
ZEDIT 
Z8CRN 
ZS5Cus 

* 
o 

EO45 

EQF9 

EL1ZE 

E1S3 

E1CE 
EOQOC3 
EO2A 

EQO27 

EQO9 

ZSFILL EOZ24 

DAI FIRMWARE 2E000-ZE1FC 

END 

CON1A 
CONSA 
OTCZS 
0TC40 
SCR20 
s0UTC 
ZEDOE 
Z5CUA 
ZsDoT 
ZSINIT 

V1.0 

EOSA 
EOQOAE 
EL134 

E159 

E1D& 

E102 

EOQZD 

EOOC 
EOLE 
EOQOOQ 

Rev.1 

CONZ 
oTCOoS 
oTC26 
OTCSO 

SCR30Q 
XRCC 
Z8CLG 
Z8CuUI 
ZSDRAW 
ZSMODE 

EO6F 
E127 
E135 
E166 
E1DF 
E12E 
EO1E 
EQ12 
EO21 
E018



FAGE 01 

0oz 

Q03 

004 

00S 
004 

0O7 

008 
009 

Lo 

G111 
(63 B 

o1z 

014 

018 
016 

017 
Q18 
019 
020 

021 
022 
023 

024 
025 

026 

027 
028 
029 
Q30 

031 
O3 
033 

0x4 
Q35 

036 
037 

oz8 

039 
040 
041 
042 
043 

044 

045G 
046 

047 

048 

049 
050 
051 

052 
053 
054 

055 

0S6 
057 

as8 
057 
060 

061 

062 
063 

E1FD 

EIFE 
E1FF 
E200 

E201 

E203 

EZ04 

EZ206 
EZ207 
E209 

EZ0OB 

EZ0C 
EZ0E 

E20F 

E210 
E213 

E216 
E219 
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FS 

CS 

DS 
£5 
I6TA 

2B 
3640 
2B 
0642 
3620 

28 
J600 

2B 

0S 

C209E2 
CDFBE& 

C201E2 
C33BEL 

FS 
JAFDOO 

QF 

DAZIEZ 
37 

ORG 
X 

* 

* 

:E1FD 

30K 30K 3K KK 3K K 3K 3K 3K 0K 33K 3K K 3K K 3K K 3K KK KK K K KK K KK X XK 

¥ INITIALISE SCREEN CHARACTER AREA X 
KK HOKK KK KK XK K 0K 0K 0K KK 30K K 0K K % %Ok K KOk Kk X 

* 

Fills screen with spaces (clears screen). 
The line mode byte is set #7A, the line colour 

byte to #40, all colour bytes to #00 (4-colour 

text), all 

* 
X 

X 

X 
* 

¥ Entry: HL: 
* DE: 

¥ Exit: All 

X 

FILLS FUSH 
FUSH 

FUSH 

FUSH 
FIS10 MVI 

DCX 
MVI 

DCX 
FI820 MVI 
FIS30 MVI 

DCX 

MVI 

DCX 

DCR 
JINZ 

CALL 
JNZ 
JMF 

* 

character bytes to #20. 

ist byte after header. 
end character area. 

registers preserved. 

FSW 
B 
D 
H 

M,:7A Set control byte for char 

mode 
H 

M, 40 Set line colour byte 

H 
B,:42 Number of bytes/line 

My 220 Data byte is space 

H 

My 200 Colour byte is 00 

H 
B 
tE209 Next screen addr 

TEGFE All lines done 7 
sE201 Next line if not 
1E138 Popall, ret 

KKK K KKK KK K KK KOk 0K K KK KK K X K Kk 
¥ CHANGE TO CHARACTER MODE X 
30K KKK KOK HOK 0K 3 KK KK K K % K KKK KOk X K 

* 

If a character is output when the screen 1s in 

all—-graphic mode, the mode is changed to the 

corresponding split-mode. 

tried. If still insufficient space, the emergenc 

stop routine is used. 

MODE FUSH 
LDA 

TMD1O FOP 

X 

X 

X 

¥ If not sufficient space available, mode O is 
x 

X 
* 
¥ FSW 

: 009D Get current screen mode 

Already character mode 7 

Abort if true 

Cy=1 
Set for split mode 

Change mode 

Change to mode O if not 

sufficient space 
1E23F Emergency stop if still 

insufficient space
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064 

065 ¥ If no space for A-mode or mode Q: 
066 
067 E23FF 2ACL00 TMD20 LHLD :00Cé6 Get addr emergency stop 

068 routine 

069 E2T6 E9 PCHL Go to this routine 
070 ¥ 
071 KK EOKK KKK KKK KKK KKKk K 

a72 X SET TEXT COLOURS X 
073 KRR KKK KK KKK KKK KK 

074 X 

075 ¥ The COLORT parameters are set: the header 

076 ¥ and trailer of the character area are 
077 ¥ initialised. 
azs ¥ The colour values are between O and F. The 
079 X top 4 bits are ignored. 

080 ¥ The colour change is immediate. 

o081 *x 

082 ¥ The 1st 2 colours are the default background 

083 X and foreground colours for characters. The last 

084 % 2 are alternative, and may be used for (e.g.) 

085 ¥ the cursor. Colours may be repeated. 

086 X 

087 ¥ Entryv: HL points to o vector of 4 bytes containinc 
088 * the colours to be set. 
089 ¥ Exit: All registers preserved. 
090 * 
091 E237 FS SCOLT PUSH FSW 

092 E238 CS FUSH B 
093 E239 DS FUSH D 
094 E23A ES FUSH H 

095 E23E 117C00 LXI D, : 00O7C Addr 1st byte colour 

096 register memory 
097 EZ2IE CDS4EZ CALL  :C2S4 init. COLORT reg memary 
098 E241 3IAIDOO LDA : 009D Get current screen mode 
099 E244 1F RAR Char mode? 

100 E245 2ABAQ0 LHLD :008A Get startaddr char area 

101 EZ248 DC&7EZ cc tE26467 If char mode: set colours 
102 header area 

103 EZ4E ZABEQO LHLD :00BE Get addr end of screen 

104 EZ4E DC6H7EZ2 cc 1E267 If char mode: set colours 
105 trailer area 
106 E251 C338E1 JMF :E138 Fopall, ret 
107 X 

108 AR KKK KKK KK K KOK K KK KK KK KKK K K 

109 ¥ SET COLOUR PARAMETERS X% 
110 KKK 30K 5K K 50K K 0K K KKK KK XK 0K X K 

111 * 

112 ¥ Loads colour datsa from ROM into the RAM pointers. 
113 ¥ The high nibbles are 8x, 9%, Ax, BEx. 
114 ¥ Used for both COLORT and COLORG. 
115 X 

116 ¥ Entry: HL: Points to colour parameters. 

117 * DE: Address colour memory in RAM. 

118 ¥ Exit: DE: Foints after colour memory. 

119 X Other registers corrupted. 

120 * 

121 E254 018010 VCOFY LXI B, : 1080 
122 E257 7E VCF10 MOV AM Get colour from ROM 
123 E258 E&LOF ANI 3 OF 

124 E2GA B1 ORA c Add bits 4-7 
125 E25R 12 STAX D Store in RAM



FAGE O3 

126 
127 
128 
129 
130 
131 
132 
133 
134 

138 
136 
137 
138 

139 
140 

141 
142 
143 
144 
145 
146 
147 
148 

149 
150 
151 
152 

153 
154 

155 
156 
157 
158 
159 
160 
161 
162 

163 
164 
165 
166 
167 

168 
169 
170 
171 
172 
173 
174 
175 
176 

177 
178 

E25C 

E25D 
EZSE 
E25F 

E260 
E261 
EZ63 
E2b6 

E267 
E268 
E269 

E260C 

EZ6D 
E26E 

EZ26F 
EZ70 
E271 
E273 

E276 
E277 
E278 

179 . 

180 
181 
182 

182 
184 

185 
184 

E279 

EZ7A 
E27R 
E27C 
E27D 
E27E 
E27F 
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FECO 
CZ57E2 
ce 

FS 

DS 
010400 
2B 

C26DEZ 

D1 
F1 
ce 

B7 

ES 
DS 
CS 
FS 

7D 
FEZC 

INX H Next colour 
INX D Next RAM location 
MoV A.C ) 
ADD B ) Add #10 to C 
MOV C,A ) 
CFI :CO Check if finished 
JNZ 1E257 Next one if not 
RET 

X 
SOKK KKK K KKK K K 30K KR KK KKK KR KKK X KK KKK K KKK R X 
¥ LOAD COLOURS IN HEADER/TRAILER AREA X 
KKK K KK KKK K KO K KKK K K KKK ORI OR X KRR KRR KR K 

¥ 
¥ Sets blanking area colour bytes according to 

¥ information given. 

¥ The colourbytes for the character area are 

X loaded into the screen header and trailer area. 

X 

¥ Entry: HL: Points to 1st control byte after 

X blanking area. 

X DE: Points after table with colours 

X in RAM. 
% Exit: AFDE preserved, BCHL corrupted. 

X 

BCOLS FUSH PSW 

FUSH D 
LXI + 20004 Distance between colour byte 

DCX H Addr 1st colour byte of 

screen RAM 

BCS10 DCX D Addr colour table 

LDAX D Get colour byte 

DAD B HL = addr in screen RAM 

mov M, A Load byte into screen RAM 

ANI :30 Finished 7 
JNZ tE26D Next colourbyte if not 

FPOF D 

FOP FSW 

RET 

X 

KKK KKK KRR KKK KR KKKk 
¥ SET CURSOR POSITION X 
XK KKK KK XOKK KO 30K K KKK K KRRk 

* 

Moves the cursor from its current position to 

any requested position. 

Fosition 0,0 is the bottom left corner. 

x 
X 

X 

X 
¥ Entry: HL contains the y,» position required 

* for the cursor. 

¥ Exit: BCDEHL preserved. 

* CY=0: OK. F corrupted, A preserved. 

* CY=1: Request off screen. 

* A=01 (error code “off screen’). 

* 

S| CURS ORA 

PUSH 
FUSH 

FUSH 
PUSH 
MoV 

CcP1 
JNC 

After end of line 7 
CcS Then reguest off screen *

«
D
N
M
W
O
I
D
 

W 
L X—coord in A 

C 

2
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i88 
189 

190 
191 

192 
193 

194 
195 
196 
197 
198 
199 

200 

201 
202 
203 
204 

205 

206 
207 
208 
209 
210 
211 

212 

213 
214 

215 
216 
217 

218 

219 
220 
221 

222 
223 

224 
225 
226 

227 
28 

229 
230 

231 

232 
233 

234 

235 
236 

237 
238 
239 

240 
241 

242 

243 

244 

245 

246 
247 

248 
249 

EZ28B4 

EZBS 
E286 
EZ88 

E28B 

E28C 
E28F 

E291 
E292 
EZ295 
E296 

E297 
EZ29A 

E29D 
E29E 
E2A1 

EZA4 

EZAS 
EZ2AB 
E2A9 

EZAC 
2AF 

E2B2 
EZE3 
EZ2ES 

E2EBB 
EZBE 

EZEBD 

E2C0 
E2C1 

E2C2 
E2C3 
E2C4 

EZCS 
E2C6 

EZC8 
E2C9 C 

EZCC 
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3IAFDOO 

B7 

FA9SE2 
0604 

1F 
D2CSEZ2 

7C 

E8 
D2CSEZ 

CD&BEX 

3C 
218600 
CD4&EE 

EB 
2ABCO0O 

19 
CD98E6 

110800 

CDF2E6 
S9 
1600 

CDF2E6 

CD3IOES 
JEOOQ 

327B0OO 

FS 

ADD A X—-coord %2 
MOV  C,A in C 
MvI B,: 18 Nr of lines in mode O 
LDA : 009D Get current screen mode 

ORA A 

JaM 1E295 Jump if mode O 
MVI B,:04 Nr of lines in A-modes 
RAR : 
JINC tE2CS Error if all-graphics mode 

SCSs10 MOV A,H Y-coord in A 
CMP B More than max value 
JNC :E2CS Then request off screen 

CALL :E36R Delete old cursor 
INR A 
LXI H, : 0086 Length 1 char line 

CALL :ER46 Calc length reqd number of 
lines (HL=AXHL) 

XCHG in DE 

LHLD :008C Store end archive area 
DAD D Start of reqd line 
CALL :E&698 Store addr line mode byte 

current line and store last 

byte on that line 

LX1 D, : 0008 
CALL :E&F2 HL=start of right border 

MoV E,C 

MVI D, : 00 R 
CALL 3E6&F2 Subtract char offset 
CALL :E330 Put cursor on screen 

MVI A, 100 
STA 1 007R No extended lines 
FOF FSW No-error return 

SC820 FOF B 
FOF D 
FOF H 
RET 

¥ 1If error ‘off screen’: 

SCS30 POF FSwW 
MVI A,z 01 Set error code 

cMe Change CY to 1 

JMF tE2C1 Fop, ret 

* 

KKK KKK K K K KKK KKK KK XK K 3K 3K KK XK 3 K KK KK K K XK K KKK X KK ¥ KK K0k 

¥ ASK CURSOR FOSITION AND SIZE CHARACTER SCREEN X% 
3K KK KKK KK KKK KOKOK KK K 0K 303K K K 0K K K KKK KKK KK K KK 0K K K X KK K K 

X 

Returns the position of the cursor and the 

range of possible values. 

Values given in DE are maximum values of 

coordinates. 
If the mode is all graphics: DE=HL=0. 

X 

* 

X 
* 

X 

* 

¥ Entry: None. 
¥ Exit: HL gives y,x cursor position. 

X DE gives y,x size of character part of 

X the screen (mode O: #17,#3B: A-mnodes: 

4 #0O3,#35R) . 

* AFBC preserved. 

* 

S CURA FUSH FSW



CS 
210000 
S4 
SD 
IAFDOO 

2A7800 

ES 
11F8FF 

EZE1 19 

EE 
247200 

SCA10 

CDFBE& 
CAOZES 

E2FE F1 
3C 

CIF6E2 
SCAZ0 

1617 

SCA30 

SCA40 

293 x 
294 * 
295 ¥ 
296 E316 

AEXEXSIXIXAERNERRERRRIRNEY 
¥ SYMBOL TABLETZ«® 
IXEAIISFIRRNERRAREREEARAREES 

BCOLS E267 BCS10 E26D 

F1S20 E207 FIS30 E209 
SCA3C E311 SCA40 E313 

SCs20 E2C1 SCS30 E2CS 
TMD1IO EZ231 ™D20 E233 
VCF10 E257 

PUSH 
LXI 
Moy 

END 

FILLS 

SCA10 
SCOLT 
SCURA 
TMODE 
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B 
H, 10000 
D,H 
E.L 
1 009D 

1EZLT 
10078 
H 
D, :FFFB 
D 

10072 

1E6F2 

D 
A,L 

E1FD 
E2F& 
E237 
E2CC 
E21C 

Rev.1 

DE=HL=0 
Get current screen mode 
Char mode 7 
Abort if not 

Get startaddr cursor line 
Save it on stack 
Size left border 
Get addr 1st char byte 

in DE 
Get cursor pos addr 

Calc difference of cursor 
pos from begin of line 

Get startaddr current line 

{x—coord cursor)%2 in A 

Now x—coord cursor in A 
Save it on stack 
Bet addr end char area 
Length 1 char line 

Init Y-pos 

Save it on stack 
Get line mode byte next line 
Is current line this line? 
Then jump 
Get Y-coord 
Incr it 
Check if on next line 

Y-coord cursor in H 
X-coord cursor in A 
and now in L 
Nr of lines for mode O -1 
Get current screen mode 

Jump if mode O 
Nr of lines for A-modes -1 
Nr of char/line -1 

FI1510 
SCA20 

SCs10 
SCURS 
VCOPY 

E201 

E303 
E29S 
E279 
E254
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002 ORG 1E316 
003 x 
Q04 X 

005 X 

Q06 KEEKKKKKRKRKKKKK KKK 
007 % SET CURSOR MODE x 
008 KAKKK KKK KKK KKK KKK 
009 x 
010 * The format of cursor info is 1 byte cursor type 
011 ¥ and 1 byte of information. 
012 % 1f the type = 0, the cursor flashes in colour. 
013 X The info is a mask which is exored with the 
014 ¥ colour byte for that character to flash it. 

015 ¥ If the type = 1, the cursor alternates between 
016 ¥ the actuwal character and the one in the info. 
017 * 

018 ¥ If flash entry is never called, cursor will be 
019 * steady in the alternate colour (type 0) or per-— 

020 ¥ manently the alternate character (type 1). 
021 X 

022 ¥ Entry: HL points to new cursor info. 
023 ¥ Exit: All registers preserved. 
024 X 

025 E316 FS SCURM FUSH PSW 
026 E317 CS FUSH B 

027 E318 DS FUSH D 
028 E319 ES PUSH H 

029 E31A 3A9DO0 LDA 1 009D Get current screen mode 
030 E31D IF RAR Char mode ? 

31 EZ1E DCGBEZ cc 1 EZ6R Then delete current cursor 
Q32 E321 7E mMov AM Get new cursor type 

033 E322 327400 STA : 0074 Store it in pointer 

034 E325 23 INX H 

035 E326 7E MoV AM Get new cursor info 
036 E3IZ7 327500 STA 10075 Store it in pointer 

037 

e ¥ Entry from CURSET: 

039 

040 E32A DC44ED SCM10 cc tE344 Flash cursor once if in 
041 char mode 
042 E32D C33BE1 JMP :tE138 Popall, ret 

043 X 

044 XXKKKRKKKOKR KKK 
045 ¥ SET CURSOR X 

046 KEKEKKKKKKRKRKKK 

047 X 

048 ¥ Sets some cursor on the screen. Does not delete 
049 ¥ a previous cursor. The screen must already be 

S0 ¥ in a character mode. 
051 * BGets the contents of the cursor position address 
0s2 ¥ and stores it in the pointers. 

053 X 
0S4 ¥ Entry: HL: Address new cursor position. 

055 X Exit: All registers preserved. 

0S6 X 

057 E330 FS CURSET PUSH PSW 
058 E331 CS PUSH B 
059 E332 DS FUSH D 

060 E333 ES PUSH H 
061 E334 ES FUSH H 
062 E335 S6 MoV D,M Get contents addr pointed at 
063 by new cursor
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064 
065 
0bb 
067 
068 E3 

069 
070 

071 
Q72 
073 

074 
075 

076 

077 

o7g 

079 

080 

081 

082 
083 

084 

08S 
086 
087 

088 

08?2 
Q%0 
091 

092 
Q93 
094 
095 
096 

097 
098 
099 
100 

101 

102 

103 

104 
105 
106 

107 
108 
109 

110 
111 

12 

113 

114 

1135 

116 

237 

118 

119 

120 

121 

122 
123 
12 
125 

E336 
E337 
EZ38 
E3Z39 

A 
EXSHE 

EZ3E 
E33F 
EZ40 
341 

EZ44 
EZ45 
E346 
EX49 
EZ4A 

EZ4E 
E34E 
E351 
E352 
EZSS 

E358 
EZ59 
EZISA 
EZSE 
E3SC 
EZSD 
E3SE 
ESSF 

E360 
EZ61 
EX62 

ET6S 
=348 

Rev.1 

Get colour byte of this addr 

Store contents and colour 
byte in cursor pointers 

Cy=1 
Flash cursor. popall, ret 

Flashes the cursor orice if in char mode, 

Get cursor pos addr 

Check 14 addr is 0000 

Abort if no cursor 
Get cursor type 

Check type 

Get cursor info 
Jump if char type 

) 

) Get addr colour byte 

) 

Exor mask with colour byte 
And reload colour byte 

Check contents screen loc 
Move cursor info in loc 
Abort if contents screen 
loc is changed now 

Else: get contents scrn loc 
Store it in this loc 

DAI FIRMWARE 2EZ16-2E406 V1.0 

2B DCX H 
2B DCX H 

2B DCX H 

SE MOV E.M 
El FOF H 

CD8DD6 CALL :D&68D 

00 NOFP 
00 NOF 
37 5TC 
C32AET JMP 1E32A 

Xx 

FOK K KO0OK R XOKK KKK KKk 
* FLASH CURSOR X 
KA KKK KR KKK KK KK 
X 
X 

¥ otherwise does nothing. 

* 
¥ Entry: None. 

¥ Exit: All registers preserved. 

* 

BCURI 

FS CURFL FUSH PSW 
ES FUSH H 

2A7200 LHLD :0072 

7C MOV AH 
ES ORA e 

CASDEZ Jz sE3SD 
JA7400 LDA 0074 
B7 ORA A 
JIA7S00 LDA 10075 
C260EZ JINZ 1EZ60 

¥ If "colour’® type: 

2B DCX H 

2B DCX H 

2B DCX H 
AE XRA ™ 
77 CFLOS MOV M, A 
El CFL10 FOF H 

Fi FOP FSW 
ce RET 

¥ If “char’® type: 

BE CFLZO CMF M 

77 CFLZO MOV M. A 

C2SDEZ JINZ :E35D 

IATT700 LDA : 0077 

CISCES JMP $E3SC 
X 
FORKK KKK XOOK KKK KK 

¥ DELETE CURSOR X 
KKK KKK KKK KKK KKK 
X 

% Deletes the current curscor. Loads the address 
¥ pointed at by the cursor with the data stored 
X in RAM (0076/77). 
% Routine valid for character modes only.
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126 
127 
128 
129 

130 
131 

132 
133 
134 

135 
136 
137 

138 

139 
140 

141 
142 

143 
144 

145 
146 
147 
148 

149 

150 
151 
152 

153 
154 
155 
156 
157 

158 
159 

160 
161 

162 

163 
164 

165 

166 
167 

168 
169 

170 
171 

172 

173 

174 
175 

176 
177 

178 
179 

180 

181 
i82 
183 

184 

185 
186 
187 

EJ6E 
E36C 

E36D 

EJ6E 
E36F 
E372 

E373 

E376 
E377 

E37A 
E37D 

EI7E 
E37F 

E3B0 
E383 

E384 
EZBS 
E386 

ES87 

E388 

E3ZBE 
E38C 

E38D 
E3BE 
EZ8F 

E392 
E39S 

E398 
E399 

EZ9C 
E39D 
EZAOC 
E3AL 
E3AZ 

E3A4 

E3AS 
E3A6 
EZAB 

DAI FIRMWARE 2E316-2E406 V1.0 Rev.1 

CS 
DS 

ES 
FS 

218600 
3A7ROO 
CD44EE 

EEB 
2A78B0O0 

19 

11EAFF 
19 

EB 
3EF9 

81 

FS 
0600 
D2R2EZ 

x 

X Entry: None. 

¥ Exit: All registers preserved. 
* 

CURDEL PUSH PSW 
PUSH B 

PUSH D 
PUSH H 

LHLD :0076 Get contents cursor loc 
XCHG in DE 
LHLD :0072 Get cursor pos addr 

PUSH H Save it on stack 
LXI  H,:0000 
SHLD :0072 Move cursor to addr 0000 
FOF H Restore cursor pos addr 

MoV AH 
ORA (L. Check if addr is 0000 
Jz :E3B8 Abort if no cursor 
MoV M,D Load data into screen loc 

pointed at by cursor 

DCX H 
DCX H 
DCX H 

Mov M,E Load colourbyte into loc 

pointed at 

CDL10O JMF tE138 Fopall, ret 

* 
HOK K KK 30K KK K 5 KKK 0K 0K XOK XK K K KK K 

¥ GET CHARACTER FROM LINE ¥ 
KK KKK KKK KKK K K KOk KK KKK K KKKk 
* 

¥ Returns a character from some position on 
X the current line. 

X 

¥ Entry: C: Line position of required character. 

X (max. legal value = 219). 

¥ Exit: A: Required character (car.ret if at 

* or, past cursor). 
* BCDEHLF preserved. 
* 
SFETC FUSH B 

FUSH D 

FUSH H 
FUSH FSW 
LXI H, : 00B& Total nr. of bytes/line 

LDA 1 007K Get number extended lines 

CALL :EB46 Calc total nr of bytes 

. (HL=AXHL) 
XCHG in DE 
LHLD :0078 Get addr line mode byte 

current line 
DAD D Calc start of line on screen 

LXI D, :FFEA 
DAD D End indent area 

XCHG in DE 
MVI A :F9 1st bytes on line not 

useable 
ADD (6] Add pos of required char on 

line 
FUSH 
MYI 

JNC Jump if in 1st 7 positions 
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188 DCR B 

189 SFC10 suI 135 60 useable positions/line 

190 INR B Count nr of extended lines 

191 JINC :E3AC Jump if not on this line 

192 E 8FC20 MOV A.B Nr of extensions in A 

193 LXT H, :FFE4 Nr of not used bytes/line 

194 CALL :EB46 ) Add-ons for line ends 
195 DAD D ) 
176 FOF PSW Restore pos of char on line 
197 MOV E.A into E 
198 CMC 
199 SEBE A 
200 MOV D,A D=char.count - nr of idents 

XCHG 
DAD H Fos %2 due to colour bytes 
XCHG 
CALL :E&F2 Calc pos of reqd char 

EB XCHG Addr in DE - 

2A7200 LHLD :0072 Bet cursor pos addr 
CDFBE& CALL :E&FRE Compare it with addr of char 

JEOD MVI A, 20D Car.ret in A 
DZD2EZ JNC 1E3D2 If on or after cursor 
1A LDAX D Get character from line 
&7 SFC30 MoV H.A Save it temporarily 

5 F1 FOP FSW Restore flags 

7C MoV AsH Get character in A 
E1l FOF H 
D1 FOF D 
ci POP B 

ce RET 
X 

K KKK KK KK KKK KOk X 

¥ CHANGE MODE X 

K OKKOK KKK KKK KKK 

»*
 

Change the mode of the screen. X 

3 
* Entry: A: Code new mode. 

¥ Exit: ABCDEHL preserved. 
X Cy=0: OK. 
* Cy=1: Insufficient room for mode. 
* 

S 37 SETM sSTC €y=1 

FS FUSH FSW 

CS PUSH B 
DS FUSH D 
ES FUSH H 

=. FEFF CFPI :FF Mode O ? 
CCO7E4 cz 1E407 Then set up mode O screen 

» CA3EE4 CNZ 1E4GE Else: Set up screen for 

other modes 
DAOAES Jc 1E404 Jump if no room available 

2ABE0O LHLD :008E Get end of screen 
jos) FUSH D 

111000 LXI D,: 0010 Nr of bytes in trailer 

19 DAD D Get 1st addr trailer area 
D1 FOFP D Get addr 1ist colour 
QLOF MVI B,:0F Depth of blank 

CDFCES CALL :ESFC Init trailer area 

2AB400 LHLD :0084 Get 1st free byte 

B7 ORA A Set flags on scrn mode byte 
CDALES CALL :ESAb6 Ferform mem. management
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250 EJFE 329D00 
251 E401 C32EE1Q 
252 
253 
254 

sSTA 
JMP 

¥ If error: 

255 E404 C33BE1 STM10 
256 
257 
258 
259 EA407 

30K KKK KK KOK XK 30K 0K KKK KOOk KK R KKK 
xS YMBOL 
KKK KOOI KK KKK KRR KKK 

€bL10 
CFL30 
SCM10 
SFC20 
8TM10 

EZ88 
E361 
E32A 
EJE2 
E404 

* 

x 

X 

TABLEZX 

CFLOS E3SC 
CURDEL E3I&B 
SCURI E344 
SFC30 E3ID2 

JIMP 

END 

CFL10O 
CURFL 
SCURM 
SFETC 

: 009D 
1E12€ 

1E138 

E3SD 
E344 
E316 
E3BB 

DAI FIRMWARE 2E316-2E406 V1.0 Rev.l1 

Store current screen ~ 
Fopall (CY=0), 

Popall (Cv=1) 

CFL20 E3J&0 
CURSET E330 
SFC10 E3AC 
SSETM E3ID9 

ret 

et
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002 
00z 
004 

[ 

[RIR7-) 

007 
0og 
009 

010 
o1l 
012 

013 

014 
015 

alé 
017 
018 

019 

020 

021 
022 

023 

024 

025 
0zé 

Q27 
0z8 
029 

030 

031 

032 

033 
0% 
035 

036 
037 

038 

039 
040 

041 

042 
04z 

044 

045 
046 

Q47 

a4R 

049 
050 

051 

052 

053 

054 

055 

05s 

057 
058 
059 

060 
061 

062 

E407 

E403 

E409 
E40C 

E40F 
€412 

E415 
E416 

E419 
E41B 

E41E 
E421 

E42% 
EA426 

E427 
E42A CD 

E42D 

E42E 
E431 

E432 
E435 

E438 

E439 
E43A 
E43B 

E4ZC 

E43ZD 

DAl FIRMWARE 2E407-2ESFE V1.0 Rev.l 

37 
FS 

2130EQ 
CD45ES 
DAZCE4 

117C00 
DS 
2ABOO0 

0606 
CDFCES 
FATDOO 
FEL10 

CAZDES 

iF 
22DE4 

IGE6 

ER 
Z2ABCOO0 

ER 

CDFDE1 
D487E6 

ce 

ORG 1E407 

X 
* 

X 
KKK KKK KKK K KOk XK KKK K HOK KK KOk KK 

¥ SET UF SCREEN FOR MODE O X 
FOK KKK KKK K KKK KKK KKK KR KKK Kk 

»*
 

Sets up a mode O screen, whatever the current mode 
is. If already a character area exists, 
moved to the top of the new screen. 

it is 

Entry: None. 

X 

* 
X 
X 

x 
¥ Exit: All registers corrupted. 

X 

X 

* 

=} 

Cy=0: OK. 
CY=1: No room. 

SMO 8TC cy=1 
FUSH PSW 
LXI H, :EOZO Startaddr mode © table 
CALL :ES45 Load pointers with parameter 

Jc 1E43 If no room available 

LXI D, :007C Addr text colour table 

FUSH D Save addr 
LHLD :0080 Get 1st byte screen RAM 

MVI 
CALL Set up header 

LDA : 009D Get old screen mode 
CFI 110 During initialisation ? 

az :E42D Then jump 

RAR Split screen 7 

JNC 1E42 Jump if not 
CALL :E&3S I1¥ split mode: move old 

text, cursor. etc 

88010 XCHG Addr after header in DE 

LHLD :008C Get addr end char area 
XCHG 

CALL  EIFD Elank char area 
CNC 1E6B7 Set cursor at begin ist line 

¥ Entry from SSMG: 

85015 FOF D 
FOF FSu 
CMC CYy=0 
RET 

¥ If no room available: 
¥ Entry from 55MG, SSM, SSMA: 

88020 POFP FSW Ccy=1 
RET 

* 
AR KK HOK KK KKK HOK KKK KK KK HOK XK KK K KK K K K K 
¥ SET UFP SCREEN FOR GRAFPHIC MODE X 

FKRKKOK KKK KK OKKOK K OR K KKK K KKK KK KR KOOk K 

* 
¥ Entry: A: Screen mode (split if odd). 

¥ Enit: CY=0: 0.K.: 
X Split made: DE: Addr text colours. 

colours. * All graphic mode: DE: Addr graph 

AF preserved. BCHL corrupted.
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064 
065 
066 
067 

068 
069 

070 
071 
072 
073 

074 
Q75 
076 
Q77 
078 

Q79 

080 
081 
082 
083 
o84 

085 
086 
o7 
088 
089 

090 
091 

092 

093 
094 

095 

096 
097 E4 

098 
099 

100 
101 
102 

103 
104 

105 

106 
107 

108 
109 

110 

111 
112 

113 
114 

115 
116 

137 

118 
119 

120 

121 

122 
123 
124 

125 

SF 
E460 

E461 

E464 
E467 

E46A 
E46D 

E46E 
E46F 

E472 

E475 

E478 
E47% 

E47C 
E47F 
E482 

E483% 
E484 

E485 
E488 

E48E 
E48E 
E48F 

DAI 

37 
FS 
57 

E601 
7A 

iF 
CAB&E4 
CCSFE4 
DA3CE4 

F1 

FS 
DS 
119€00 
2AB000 
Q606 

CDFCES 

C3I3BE4 

37 
FS 
219AES 

CD39ES 
DASCE4 
IAFDOO 
L] 

3D 
CAQOD7 

CD&BES 
FAT600 
aF 
2AB200 
CDADES 
119E00 
F1 

3F 
co 

D20FD7 
CD&EES 
2ABB0O0 
44 
4D 

FIRMWARE 2E407-2ESFB V1.0 Rev.1 

SSMG 

U)
 

% 
3 

3 
3 

M 
FH
 

H 
FH
 

H 
¥ 

K 
* 

0 =i
 

SSM10 

S8M21 

Entry: 

Exit: 

Cy= 

8TC 
PUSH 
MOV 

JMP 

1: Insufficient room. 

PSW 

D.A Screen mode in D 

101 Z=1 if full colour mode 
A.D 

Disable split mode bit in A 
:E4BS If split mode: set up screen 

:E4ASF If full colouwr mode: idem 
1E43C Abort if no room 
FSW Get mode code 

PSW 
D 
D, : 0O%E Addr COLORG table 

: Q0B0O Get addr 1st byte screen RAM 

B,:06 Depth each blanking line 

in header -1 
sESFC Set up header with COLORG 

colours 
1E438 Quit, all OK 

SET UFP A FULL GRAFPHIC SCREEN: 

Sets up a screen RAM for an all-graphics mode. 

A: Mode code /2. 
D: Mode code. 
Cy=0: O.K.: 

DE points to table graphic colours. 

AF preserved. BCHL corrupted. 

Cy=1:1 Insufficient space. 

sSTC 

FUSH FSW 
LXI H. sES9A Addr table vectors full 

graphic mode 
CALL :ES39 Set up screen mode 

JC 1E43C Jump if no room 

LDA 31 Q09D Get current screen mode 
SUR D ) Check if change split 

DCR A ) to all graphics 

Jz : D700 Then check if sufficient 

RAM available and change 

mode 
CALL :E36E Delete cursor 

LDA .1 0096 Get nr of graphics lines 

MoV C.A in C 
LHLD :0082 Get addr top graph area 

CALL :ESAD Blank whole screen 

LXI D, : 009E Addr COLORG table 
FOF FSW 
CMC Cy=0: 0.K. 
RET 

* Change from split to all-graphic mode: 

JNC :D70F Set up screen mode 

CALL :E36E Delete cursor 
LHLD :0088 Get addr temp save area 

Mov B,H ) in EC 

MoV C.,L )
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126 

127 

128 

129 

130 

131 

132 

133 
134 

138 

136 

137 

138 

139 
140 

141 

142 

143 
144 
145 
146 

147 
148 

149 

150 

151 

152 
153 
154 
155 
156 
157 
158 
159 
160 

161 

162 
163 
164 

165 

166 

167 

168 
169 
170 
171 
172 
173 
174 

175 
176 

177 

178 

179 

180 

181 

182 

183 
184 
185 

186 
187 

E470 
E491 

E494 
E495 
E498 

E49H 
E49E 
E49F 
E4A0 
E4AZ 
E4R4 

E4A7 

E4AA 
EAAER 
E4AC 

E4AD 
E4BO 

E4BZ 

E4B&6 

E4B7 
E4E8 

E4BE 
E4BE 
E4C1 

E4C4 
E4CS 
E4C6 
E4C7 
E4CS8 

EACR 

EACE 
E4CF 

E4D2 

EA4DS 
E4Dé& 
E4D7 

E4DA 

E4DE 
E4DE 

E4E1 

DAI FIRMWARE 2E407-2ESFEB V1.0 Rev.1 

Cs 
2A7200 

EE 
2A8C00 
CDC2ES 

2A8600 
44 
4D 
268200 
EE 
2A9900 
CDCZE6 

42 

4B 

D1 
2AR7000 

CDC2E6 

C37FE4 

CD39ES 
DA3CE4 
3AFDOO 

92 
3C 
FS 

DS 
C2ZF9E4 

CDO&D7 

00 
D20DD7 

2A9200 
44 
4D 
2AB200 
EE 
2AB600 
CDC2E6 

42 

()
 

36
 

% 
3 

3 
3 

M 
H 

I 
H 

W 
M 

W 
N 

FUSH B Save it on stack 
LHLD :0092 Get startaddr archive 

area 
XCHGB in DE 
LHLD :008C Get addr end archive area 
CALL :E6C2 Move archive area into 

temp save area 

LHLD :0086 Get addr top of rolled area 

MOV ByH ) in BC 
MOV C,L ) 
LHLD :0082 Get addr top old graphics 

XCHG in DE 
LHLD :0099 Get end old screen 

CALL :Eé6C2 Move lower part screen 
downwards 

MoV B,D ) BC is addr where to put 

MoV C,E ) archive area = 

FOF D Get startaddr temp save area 

LHLD :0090 Get end temp save area 

CALL :E&C2 Move temp save area to 

top of screen 

JMF :E47F Ruit 

SET UF SCREEN FOR SFLIT MODE: 

Sets up & split screen for a given mode in the 

lower RAM. 

Entry: A: Mode code /2. 

D: Mode code. 
Exit: CY=0: 0O.K.: 

DE: Address text colour table. 
AF preserved, BCHL corrupted. 

Cy¥=1: Insufficient space. 

SMA sTC 

FUSH FSW 
LXI H,.:ESAQ Startaddr table vectors 

split modes 
CALL :ES39 Set up screen mode 

Jc tE43C Abort if insufficient space 
LDA : 009D Get old screen mode 

sup D ) Check if change from 

INR A ) all—graph to split 

PUSH FPSW FPreserve flags 
FUSH D and new mode code 

JINZ 1E4F9 If not splitting old mode: 

clear graph and moved areas 

CALL :D70& Check suff RAM available: 

prepare full graphic mode 
NOF 
JNC :D70D Set up current mode if 

not O.K. 
LHLD :0092 Get start temp save area 

MOV B,H ) in BC 
MOV c,L ) 
LHLD :0082 Get addr after header 
XCHB in DE 
LHLD :0086 Get addr top of screen 

CALL :E6C2 Move top of screen into 

temp save area 
Mav B,D ) BC is addr top of screen
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i88 
189 
190 
191 
192 
193 

194 
195 
196 
197 

198 
199 

200 

201 
202 
203 

204 
205 
206 
207 
208 
209 

210 
211 

212 
213 
214 

215 
216 
217 

218 
219 
220 
221 
222 
223 

224 

225 
226 
227 

228 
229 
230 
231 

232 
233 
234 
235 

236 
237 
238 
239 

240 
241 

242 
243 
244 

245 
246 

247 

248 
249 

E4E2 

E4E3 
E4E4 
E4E7 
E4EA 

E4ED 
E4EE 
E4EF 

E4F2 
EA4F3 

E4F6 

E4F9 

E4FC 
E4FD 
ESO00 

ES03 
ES04 
ES06 
ESO07 
ES0A 
ESOD 
ES10 
ES11 
ES14 
ES17 
ES18 
ESIER 

ES1C 
ES1D 
ES1E 
ES21 
ES24 
ES27 
ES28 
ES2E 
ES2E 
ES30 

ES33 
ES34 

ES37 
ES38 

ES39 

ES3E 

ES3E 
ES3F 
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4B 

EB 
2A9900 
CDC2E6 
2ABEOO 

2AR9200 

EB 
2A9000 

CDC2E6 

2ABA0O 
EB 
2ABCOO 

JAPDOO 
1F 

DC3SE6 
D1 
2AB200 

3A9700 
4F 
3A600 

2ABECQO 
3IAF700 

117C00 
0600 
2ABBOO 

F1 

CDFCES 

3F 
co 

E&OE 

CDOLE7 

00 
(e]e] 

o 
B 

3 
M 

M 
I 

M 
M 

W 
W 

MoV 

XCHG 
LHLD 
CALL 
LHLD 

MoV 
MoV 
LHLD 

XCHG 
LHLD 
CALL 

SMA10 LHLD 

XCHG 
LHLD 
LDA 
RAR 
MVI 

XCHG 
CNC 
CNC 

cc 
POP 
LHLD 
LDA 
MoV 

LDA 
SUE 

MOV 
FOF 
CNZ 
LHLD 
LDA 

MOV 

CNZ 

LXI 
MVI 
LHLD 
FOF 

CALL 

CMC 
RET 

C,E 

10099 
1E6C2 

1 00BE 

B,H 
Gyl 
310092 

1 0090 
:E6C2 

:008A 

1 008C 
: 009D 

C,:04 

tE1FD 
1E&6B7 

1E635 
D 
10082 
10097 
C.A 
10096 

c 

C,A 
FSW 

tESAD 
: Q0BE 
10097 

C,A 
1 ESAD 
D,:007C 
B,:00 

10088 

FSW 

1ESFC 

) 

Addr top rolled up area 
Get previous end of graphics 
Move lower part of screen 
Get final place for archive 
code 
) in BC 

) 
Get addr start temp. save 
area 
in DE 
Get addr end split mode 

Move temp save area into 

archive area 
Get start addr char area 
in DE 
Get addr end char area 
Bet current screen mode 
Check mode 
Nr of char lines in A-mode 

Blank char area 

Cursor on begin of line 
Find old text and move it 

Get addr after header 
Get nr saved graphics lines 
in € 

Get nr of graphics lines 
minus saved ones 

stored in C 

Blank visible graph area 

Get addr end of screen 
Get nr saved graphics lines 

in C 

Blank saved graph area 

Addr text colour table 
Middle as narrow as possible 

Get addr middle area 
Get mode code 

Set up middle area 

(blanking) 

SET UF SCREEN FOR MODE: 

Selects the right table according to the mode 
number and sets the screen variables. 

Entry: A: Mode code /2. 
HL: Points to screen parameter vectors 

Exit: CY=0: 

Cy=1: 

ABF ANI 

CALL 

NOF 

NOF 

for each pair of modes. 

0.K.3 
AFHL corrupted, BCDE preserved. 

Insufficient space. 

:0E 
1tE701 

Bits 1,2.3 only 
Add offset to start table
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250 
251 
252 
253 
254 

255 
256 

257 
258 
259 
260 

261 
262 

263 
264 

ES4Q 
ES41 
E542 
ES43 

ES44 

s ES7E 

ES7F 
ESBO 

ES81 
ES82 

ES83 
ES84 
ESBS 
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Qo 

7E 
23 
bb& 

&F 

37 
FS 
cs 
DS 
ES 
ES 
ES 
2ABOOO 
44 

o7 
210000 
DALOES 

ER 
37 
CDAGES 

D296ES 

2AB8800 

229900 
2ABA0OO 

229800 

118400 

2E08 

EZ 
79 

6 
12 

23 
13 
78 

FE 

2 
23 

13 
E3 

2D 
C278ES 

NOF 

MoV 
INX 
MOV 

MOV 

%
 

% 
X 

X 
K 

W 

ARS STC 

PUSH 
FPUSH 

FUSH 
FUSH 

FUSH 
PUSH 
LHLD 
MoV 

MoV 
FOF 

VRSOS STC 

X Set up area 

LXI 

MVI 

VREL1O XTHL 
MoYv 

SUE 
STAX 
INX 

INX 
MoV 

SBE 
STAX 
INX 

INX 
XTHL 
DCR 
INZ 

Get addr from table in HL 

LOAD FOINTERS WITH SCREEN FARAMETERS: 

Set up vector area 0084-0098 with variables 

describing the current state of the screen 
in the current mode. 

FSW 
B 
D 
H 
H 
H 
1 0080 Get addr 1st byte screen RAM 

B, H in BC 

C.,L 
H Get startaddr table 
A.C ) 

M ) 
E.A ) Calc end area used in new 
H ) mode. Store it in DE. 
A.B ) 
M ) 

D.,A ) 
Hy 2 GOOO 
1ES60 Jump 1 1nsufficient space 

1ESAbL Make room for new mode 

1ES96 Jump if no room available 

10088 Get old addr after end 

araphics area 

10099 and save it 
10084 Get old startaddr char area 

1 009R and save it 

00B4-0093: 

D, : 0084 Start of variables which 
need offsets 

+208 Nr of pointers to be set 

Get addr screen parameters 

o 

Calc lobyte 
And store it in pointer 
Next byte 

bd
 

Calc hibyte 
And store it in pointer 

T
I
D
I
X
I
D
P
U
I
U
I
D
 

L Decr counter 
:ES78 Next parameter
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312 ¥ Bet up area 0094-0098: 

313 

314 ES88 E1 FOF H Bet addr 1st parameter 

315 ES89 0605 MVI B,:05 Nr unadjusted constant bytes 

316 ES8BE 7E VRS20 MoV AM Get parameter 
ESBC 12 8TAX D and store it in pointer 
ESBD 23 INX H 
ESBE 13 INX D 
ES8F 05 DCR B Decr counter 
ES90 C28BES JINZ 1 EGBB Next parameter 
ES93 C32EEL JMF :E12E Fopall, CY=0, ret 

¥ If no room available: 

ES96 E1 VREIO FOF H 
ES97 C338E1 JMP tE138 Popall (CY=1), ret 

X 
* VECTDRS TO TABLES SCREEN FARAMETERS: 
X 

¥ The startaddresses of the tables with para-— 

X meters for the graphic modes are given. 

X 
ES9A 45EO TABM DEL :E045 mode 1/2 

S ES9C &FEQ DEL tEOQ6F mode 3/4 

ES9E 99EOQ DBL :E099 mode 5/6 
X 

ESAO0 SAEOQ TAERMA DEL 1 EOSA mode 1A/2A 
ESAZ B84E0Q DEL 1EOB4 mode 3A/4A 
ESA4 AEEO DEL 1 EORE mode SA/6A 

KKK 30K 0K K KK KK 0K K KK XK KK KK X0k 0K XK KK KOk K X K K 

¥ PERFORM MEMORY MANAGEMENT ROUTINE X 

3K KOK KK JOK KK KK K KK KK KK K KK XK K KK KKK KK KK X X K 
X 

X Entry: HL points to last free byte in RAM. 
X 

23 SMKRM INX H 

349 EGA7 ES FUSH H 

350 ESAB 2AC400 LHLD :00C4 Get addr mem.management 
351 routine 
352 ESAR EZ XTHL Fut it on stack 

353 ESAC C9 RET Ferform this routine and 
254 return afterwards to origin. 
355 returnaddress. 
35 * 
357 R OKOK KK OK 50K KK 3 0K K K K K K K K XK K K0k K X0k XK X 

58 ¥ BET UP AN EMFTY GRAFHICS AREA X 
359 3K OK KK KK KKK 0K 0K KK KKK KK KK KK KKK K K X K 

I60 L3 

361 ¥ Initialises an area of the screen into graphic 

362 ¥ state and blanks it. In 1é6-colouw modes, all 
363 %X pixels are set “on’. The foreground colow is 

364 X the first COLORG colour, the background is black. 

365 X 
366 X Entry: D: Mode code. 
367 * C: Number of graphic lines (1-256). 

368 * HL: Start of area. 
369 ¥ Exit: All registers preserved. 

370 X 
371 ESAD FS SGINIT FUSH FPSW 

372 ESAE CS FUSH B 
373 ESAF DS FUSH D
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374 ESBO ES FUSH H 
375 EBKL 7A MOV A,D Mode in A 

376 ESE2 ES FUSH H 

377 ESEZ 110000 LXI D, : 0000 8 blobs 1ist graph colour 

378 ESRG 2E0Q0Q MVI L., :00 Control byte: graph, low 

379 def, 4-colour 

380 1F RAR 

381 1F RAR 
82 ESRA DACBES Jc :ESCE Jump if 4-colour mode 
8% 
RESTS ¥ 1é6-colour mode only: 

8% 

386 ESBD FS FUSH FSW 
287 ESBE 3APE00 LDA 1 00%E Get 1st colour 

388 ESC1 87 ADD A ) 
389 ESC2 87 ADD A ) Move lonibble into 
390 ESC3E 87 ADD A ) hinibble - 

391 ESC4 87 ADD A ) 
392 ESCS S MOV D.A Result in D 

393 ESC6 1EFF MVI E, sFF B8 blobs foreground 

394 ESCB F1 FOF FSW 

395 ESC? 2E80 MVI L2800 Control byte: graph, low 

396 def, lé-colour 
397 EGCE 1F B8GI10 RAR 

398 ESCC DADEES Jo 1 ESDE Jump if mode 3/4 
399 

400 ¥ Mode 1/2 and 5/6 only: 

401 
402 ESCF 1F RAR 
403 EGDQ 260B MVI H,: OR Low def fields/line 

404 ESDZ2 JEOZ MVI A, 303 Low def bit mask 
405 ESD4 D2EZES JINC :ECE2 Jump if mode 1/2 

406 

407 X Mode 5/6 only: 
408 

409 ESD7 262C MVI H,:2C Super def fields/line 
410 ESDY IEZ0 MVI A, 220 BSuper def bit mask 

411 ESDE CIEZES JMP sESE2 
412 

413 X Mode 3/4 only: 

414 

415 ESDE 2616 SGIZ20 MVI H,216 High def fields/line 

416 ESEQ ZE11 MVI A1l High def bit mask 
417 X 
418 ESEZ BS S61Z0 ORA L Add def bits to get mode 

419 code 
420 ESEX 47 MoV B.A 

421 ESE4 7C MoV AH Line length in A 
22 ESES El FOF H Get top of area 

423 ESESH FS 8GIS0 FUSH PSW Save line length 

424 ESE7 70 Mav M.B Load line control byte 

425 ESES 2B DCX H 

MVI M. 340 Null line colour byte 
DCX H 

SGI6Q MOV M,E ) Load screen data locations 

DCX H ) with 1 blank field 
= 72 MOV M.D ) 
- 2B DCX H 

D DCR A Next screen location 
C2ECES JNZ :ESEC Jump if line not ready 

F1 FOF FswW Restore nr of locations in A 
uD DCR C Next screen line
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436 ESF6 C2EGES JINZ tESEL Jump if not ready 
437 ESF9 C33BE1 JMP tE138 Popall, ret 
438 * 
439 x 
340 x 
441 ESFC END 

KRR KK KKK OKKOK K KK X 0Kk KR X X KK KK 

¥ SYMBOL TABLE X 
OK KR KOKKOOK KR KR XK KK KKK KK XK XK 

SGI1OG  ESCE SGIZ20 ESDE SGIZ0 ESE2 SGIS0 ESE6 
86160 ESEC SGINIT ESAD 8MA10  E4F9 SMKRM ESA6 
88010 E42D S8015 E438 85020 E43C SSM E45F 
85SMO E407 SSM10  E47F SSM21 E485S S8MA E4B6 
8SMG E43E TAEM ES?A TABMA ESAQ TABP ES39 
VARS ES45 VRSOS ES&0 VRS10 ES78 VRS20 ESBE 
VRS30 ES96



FAGE 01 

Q02 

003 

004 

[ele}a) 
006 

007 

008 
0097 

Q10 
011 

012 
013 
014 

015 

016 
017 

018 

019 

020 
021 

022 
023 
024 
025 
026 
027 

0z8 

029 
030 
031 
032 

033 
034 

035 
036 
%7 
03 
039 
040 

041 
042 
043 
044 

045 
046 
047 

048 

049 
050 
051 

052 
053 
054 

055 
Q56 

057 
05 

059 

060 

061 

062 

ESFC 
ESFD 
ESFE 
ESFF 
E&QO 

E&601 

E603 
E&604 

E&O6 
E&607 
E&09 
E&OC 

E60D 
E6OE 
E6OF 

E610 

E613 
E&414 

E616 

E617 

E&6L8 
E619 

E61A 

E6LR 

E&61C 
E&LE 

E61F 
E620 
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X 

* 

X 

ORG tESFC 

FOX KKK KOKOKK R 0K KKK KKK KK KK XK KKK KOk X 

* INITIALISE HEADER / TRAILER % 

A6 R K KKK KKK KK K KK OKK KR K KOKKK KKk X 

Sets up 4 background celour lines which can act 

as header/trailer. Sets up colours in colour RAM. 

The header/trailer area consists of 4 groups of 

00 00 sy 3, 

and 3% the mode word: 

in which x» is the colour 

Header . 
Trailer. 
Middle area (split mode). 

ist byte header/trailer area. 

Address table with required colours. 

Screen mode. 
Depth —1 in scans of each blanking 

line: 06 (header). OF (trailer), 

Q0 (middle). 
Foints after header/trailer area. 

AFECDE preserved. 

FSW 

B 
D 
CyA Store screen mode in C 

AR 
3 30 Set 4 colour to make mode 

word + rept.count 

FSW Save mode word on stack 

4200 

ALE Get lobyte addr colours 

:7C 
sEGLE 1f char mode then 4 colours 

A, C Get screen mode 

C,B 
1E6LF Jump if 4-colour mode 

¥ 16-colow modes only: 

PSW Restore header/trailer info 

180 Set 16-colour (msb=1) 

FSW 
D Get colour 

A ) 
A ) Move lonibble into 
A ) hinibble 

A ) 
B,:FF Set all foreground 
C.A Colour in € 

¥ Load header/trailer: 

* 
* 

X 
X 

% 4 bytes: 

* 
* n=b1 
* » =] 
¥ n=0z 

* 
¥ Entry: HL: 

* DE: 
X Az 

X B : 
X 

* 
¥ Exit: HL: 
* 
* 

FS SSUBL FUSH 
cS FUSH 
DS FUSH 

4F MoV 
78 MOV 
F&Z0 ORI 

FS FUSH 
0600 MVI 

7B May 

D&7C suUI 

CAIEESL Jz 

79 MOV 
iF RAR 

iF RAR 
48 MOV 
DALFE& Jc 

F1 FOF 
F&80 ORI 

FS PUSH 
1A LDAX 
87 ADD 

87 ADD 
a7 ADD 

87 ADD 
Q&6FF mMv1 

4F SBL1O MOV 

F1 BEL20 FOP 
FS FUSH 

mMov 

PSW Get mode word 

PSW 

M.A Load 1st byte pointer
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064 E622 2B DCX H Next addr in block 
065 E623 1A LDAX D Get colour info 
066 E624 13 INX D 
067 E&25 77 MoV M. A Load 2nd byte 

068 E626 2B DCX H Next addr in block 

069 E627 70 MoV M, B Load 3rd byte 

070 E&L28 2B DCX H 
071 E&629 71 MoV M,C Load 4th byte 

072 E&2A 2B DCX H 

073 E42B FEBO CPI :BO All blocks done ? 

074 E&62D DAIFES Jc 1E61F Next one if not 

075 E&630 F1 POF FSW 

076 E6ZF1 D1 FOF D 

077 E&3Z2 C1 FOF B 

078 E&33 F1 FOF FSW 

079 E&34 C7? RET 
080 X 

081 KKK KOR KK KOK XK KKK 0KKOR KKK KKK KOk KK 

082 % SET UP A 4-LINE TEXT AREA X 

083 KKK KKK KKK KK KKK KKK KKK KK KOk R KKK K 

0B84 X 
085 ¥ Locates the last few lines of text on the 

086 ¥ screen. If the screen was in split mode, the 

087 ¥ whole contents of the old screen is located. 

088 *x If it was mode O, the last few lines above 

oB? ¥ and the cursor line are located. 

a90 X The text is then moved to a required position, 

091 ¥ including the cursor, etc. 

092 * 

093 * Entry: HL: Foints to address where the text to 

094 * be put. 

095 ¥ Exit: HL: Foints to new top of text. 

096 * AFHBCDE preserved. 

097 X 

098 E63L FS SMVTXT FPUSH FSW 

099 Eb636 CS FUSH E 
100 E&37 DS FUSH D 
101 E638B 44 MoV B.H ) New top of text in EC 

102 E&39 4D MoV C,L ) 

103 E&3A 2AFBOC LHLD :009E Get previous start char 

104 E&L3D ES FUSH H on stack 

105 E63E ERB XCHG and in DE 
106 E&LZF 21E8FD LXI H, :FDEB Length split screen char 

107 area 

108 Eb4Z 19 DAD D Calc 1ist line mode byte 

109 outside screen frame 

110 E643 EB XCHG . in DE 
111 E644 2A7200 LHLD :0072 Get cursor pos addr 

112 E647 CDFEES CALL :E6FR Check if cursor is still 

113 inside frame 

114 Eb64A DA7SES Jc 1E675 Jump if not 
115 E&4D EB XCHG HL is addr 1st line mode 

116 outside screen frame 

117 E&4E D1 POF D DE is prev start char 

118 E&4F ES SMV10 FUSH H Save end preserved text area 

119 E&S50 2A7200 LHLD :0072 Get cursor pos addr 

120 E653 CD&BE3 CALL :E36R Delete cursor 

121 E&S6 EZ XTHL Frevious start char in HL 

122 E&S7 CDCZES CALL :E&CZ2 Roll screen area to new top 

123 of text: cursor on last line 

124 E&5A EZ XTHL Cursor pos in HL 

125 E&SE CDFZE6 CALL :E&F2 Calc cursor pos against new
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E&SE 
E&6SF 

E6bZ 

E665 

E&68 

E&6T 

E&H6C 
E&ED 
E&70 
E&71 
E672 
E&73 
E&74 

E&7S 
E&76 
E679 
E&7C 
E&7D 
E67E 
E&81 
E&6BZ 
E6B3 
E&68B4 

E&B7 
EsB8 
E&8T 
E&BA 

E68D 

E&BE 
E&91 
E&692 
E&L?S 

E&96 
E&R7 
E&L78 
E&R9 

DAI FIRMWARE ZESF 

09 

CDI0ES 

2A7800 

CDFZE6 

a9 

CD98E& 

E1l 
CDF2E& 

* Scroll 

El 8MV20 
2A7800 
117A/FF 
19 
ES 
111802 
19 
ER 
E1 

C34FES 
X 

C-2E7FB V1.0 Rev.1 

frame start 
DAD B Calc new cursor pos addr 

CALL :E330 Keep cursor on same pos on 

line 
LHLD :0078 Get old start line pointer 

CALL :E&F2 HL=HL-DE 
DAD B Calc new cursor pos 
CALL :E&698 Store addr line mode byte 

current line and last addr 
on that line 

POF H Get end preserved text area 

CALL :E&F2 HL=HL-DE 
DAD B 
FOF 2} 

POP B 
FOF FSW 
RET 

frame 1 line if cursor outside frame: 

FOP H 
LHLD :0078 Get startaddr cursor line 

LXI D,:FF7A 
DAD D HL: start line after cursor 
FUSH H 

Lx1 D,:0218 

DAD D Subtract 4 lines and get 

XCHG line mode byte in DE 

FOF H BGet end reqd area 

JMF s E64F 

AR ROKOK KK KK KK K K KKK 30K KK K OK KKK KKK K % 
* FLACE CURSOR AT BEGIN OF LINE * 
FKKOK KKK K KKK KK KK KK KKK K AOKK R kKK X % 

* 

SSETC: 

SSETL: 

* 
* 

¥ 
* 

X 
* 

3 
* 
x 
* Entry: 
¥ Exit: 

* 

S FS SETC 

DS 
ES 
11F8FF 

19 

CDZOES 

AF 

327B0O0O 

El 

D1 

F1 

FS SSETL 

227800 

Sets the cursor at the beginning of a line. 

Several pointers are updated. 

Given a pointer to the start of line, 

sets start and end line variables and 
places the cursor at the beginning of 

the line. 
Sets only start and end line positions. 

HL: Address line mode byte current line. 

ABCDEHL preserved. 

PUSH PSW 
FUSH D 

FUSH H 

LXI  D,:FFFR 
DAD D Get addr 1st data byte 

on current line 

CALL :E330 Fut cursor on screen 
XRA A 

STA : 007R No extended lines 
FOF H 
FOF D 
FOF FSW 
FUSH FSW 

SHLD :0078 Store addr line mode byte 

current line
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188 
189 

190 
191 

192 

193 
194 

195 
196 

197 
198 
192 

200 
201 

202 
203 

204 

205 

206 
207 

208 
209 

210 

211 

212 
213 

214 

215 

216 
217 

218 
219 

220 
221 

222 
223 
224 

225 
226 
227 

228 
229 

230 

31 

232 
233 
234 

235 

236 
237 
238 
239 

240 

241 

242 

243 
244 

245 

2446 

247 

248 

249 

E&9C 
E&9E 
E&69F 

E&6AZ 

E&6AS 

E&6RS 

E6AS 

E6AL 
E&6A7 

E&6AB 
EGAR 

E&6AE 
E6E1 

E6RZ 

E&6RS 

E6E8 
E6R9 

E&BC 

E&BF 

E6C2 

E&CS 
E&C4 

E&CS 
E&CE 

E6C? 
E&CA 

E6CE 

E&CC 

E&6CD 

E&DO 

E&DY 

E&D2 
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JSEB0 
85 

327A00 
F1 

ce 

FS 

[555) 

DS 
ES 

119E00 
CDS4EZ2 

3AFDOO 
B7 

2AB200 
F467E2 

1F 

2ABEOO 
D4L7EZ 

C33BEL 

FS 

cs 
DS 

ES 
CDF2E& 

7B 

91 

7A 

98 
DAEZES 

54 

SD 

09 

MVI A, :80 ) Calc laobyte last addr 

ADD L ) on this line 
STA 1007A Store it in LNEND 

POP PSW 

RET 
X 

KKK KK KKK KKK KKK KKK KKK KKK 
X SET GRAPHICS COLOURS % 
RORKKIOK KKK KK K HOK KKK KR KK KKK 
x 
¥ Sets the colours available in a 4 colour mode 
¥ and the initial background in a 16 colour mode. 

X 
¥ Entry: HL: Points to colours vector. 
¥ Exit: All registers preserved. 

1 3 

SCOLG PUSH PSW 

PUSH R 

PUSH D 

PUSH H 

LXI D, : QO%E Addr 1st COLORG byte 
CALL :EZ254 Set COLORG parameters 
LDA 1 009D Get current screen mode 

ORA A Check mode type 

LHLD :0082 Get addr after header 

CP 1E267 If not mode O: Load COLORG 

parameters in header 

RAR Check if char mode 
LHLD :008E Get addr after trailer 
CNC 1E267 If all graphics mode: 

Load colours in trailer 
8GC10 JMF :E138 Popall, ret 
* 
0KOK KKK KK OKOKK KK KK KOk Kk 

¥ MOVE SCREEN AREA X 
FORKKOKROK KKK KKK KK KK KKK 

* 

Moves a block of screen data from any position 

to any other. 

DE: Points to highaddress source area. 

HL: Foints to lowaddress -1 source area. 
¥ Exit: All registers preserved. 
X 

* 

X 

X 

¥ Entry: BC: Foints to highaddress target area. 
X 
* 

MOVES PUSH FSW 

FUSH B 

FUSH D 
PUSH H 

CALL :E&6FZ2 Calc length of block 

(neqg.value) 
MOV  A,E 
SUB c 

MOV  A,D 
SBE B 

Jc 1E6E2 Jump if move up 

¥ Move down: 

MOV D,H ) Length in DE 
MOV E,L ) 
DAD B HL = lowest targetaddr -1
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250 

251 

252 

253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 

265 
266 
267 

268 
269 
270 
271 
272 
273 
274 
275 
276 
277 

278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
293 
296 
297 

298 
299 

J00 

301 
302 
203 

304 
2085 

206 
307 
308 
J09 
310 
11 

E&DT 
E&D4 
E6DS 
E6D6 
E&D7 
E&DA 
E6DE 
E&DC 
E&DD 
E&DE 
E&DF 

E&EZ 
E&ET 
E&E4 
EGE7 

E6ES 
E&6E? 
E&EA 
E&EE 
E6EC 

E&EF 

E6F2 
E6F3 
E6F4 

E&6FS 
E4F6 
E&6F7 

E6F8 
E&F9 

E&FA 

E&FE 
E&FC 
E&FD 
E&FE 
E6FF 
E700 
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ci 
cS 
78 
BZ 
CAEFE& 
13 
23 
03 
OA 
E44 
C3DSES 

7C 
BS 
CAEFES 

C3E2EL 

C3Z8E1 

7€ 
92 
co 
7D 
93 
ce 

POF B BC = lowest sourceaddr -1 

FUSH B 
MVS10 MoV AD 

ORA = 
Jz s EGEF Abort if ready 

INX D 
INX H 

INX B 

LDAX B Get byte from source area 
MOV M.A and move it into target area 

JMF 1E6DS Next one 

* Move up: 

MVSZ20 MOV A H 
ORA {18 

Jz 1E6EF Quit if ready 

INX H 

LDAX D Get byte from source area 

STAX K Move it into target area 

DCX B 
DCX D 

JMF tE6ER Next one 
X 
MVS40 JMF 1E138 Fopall. ret 

* 
AHOR KR XOKAOK KKKk K X 

¥ HL = HL - DE X% 

FOHOK K KO K KOROR XKk KK X 

* 

- % Entry: None. 

% Exit: HL=HL-DE. 
* Other registers preserved. 
* 
SUEDE PUSH FSW 

MOV AL 
SUB E 
MOV LA L=L-E 
MOV ALH 
BEB D 
MOV H.A H=H-D 
FOF  PSW 
RET 

x 
KKK OKA KK KKK KK X X 
¥ COMPARE HL — DE X 
FRRXXKK KKK KIRK KK 
* 

Compares HL with DE (HL-DE). * 

* 

% Exit: Z=0: Not identical: 
X Cy=0: DE < HL. 

X CY=1: DE > HL. 
X Z=1: Identical. 
* AF corrupted., BCDEHL preserved. 

X 

C oMP MOV A.H 
SUE D 
RNZ 
MOV AL 
SUE E 
RET
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312 * 

F13 KKK RKKKKRKKR KR KK KRR KK KKK 
314 x ADD OFFSET TO ADDRESS X 
315 30K KKK K KK K K KKK KK K KK KO K K X 

316 X 
317 ¥ Sets HL = HL + A. 

318 X 
319 ¥ Entry: HL: baseaddress. 

320 X A 1 offset. 
321 ¥ Exit: HL = HL + A. 

322 * BCDE preserved. 

323 X 
324 E701 85 DADA ADD L Add lobyte addr to offset 
325 E702 &F MoV L.A and store it in L 

326 E703 DO RNC 
327 E704 24 INR H Incr hibyte if overflow 

328 E705 C9 RET 

329 X 
330 KR KKK K KK KK 30K 30K K 0K 30 KK K K K KK KKK KK % K X 
331 ¥ TWO COMFLEMENT OF 16-BITS DATA X 
332 KKK K KKK 30K K 0K 00K K KOk 0Kk 0K 0K 30K KKK K K0k K 

333 * 
Sets HL = - HL. X 

X 
¥ Entry: Data to be complemented in HL. 
¥ Exit: HL contains two-complement. 

X AFECDE preserved. 

X 
C 340 E706 FS MFHL FPUSH FSW 

341 E707 7D MOV AL 
342 E70B ZF cMA Compl. L 
I43 E709 6F MOV L.A and store it 

344 E70A 7C MOV AH 

345 E70B 2F CMA Compl. H 

346 E70C &7 MOV HeA and store it 

347 E70D 23 INX H Add 1 
348 E70E F1 FOP FPSW 
349 E70F C9 RET 
350 * 
351 K KOKKKOK XK KKK K XOKOK K 0K K0KK KOK KK KK X X 

352 ¥ DRAW A DOT ON THE SCREEN X 
353 30K K KKK K OK 30K 0K K 3 30K K K KK K K KKK X X 

354 x 

355 ¥ Draws a single blob of & celour anywhere 

356 ¥ on the screen. 
357 * 

358 ¥ Entry: C,HL: Y,X coordinate of the dot. 

359 * A:  Colour of the dot. 
360 ¥ Exit: CyY=0: 0O.K. 

61 X Cy=1: Error code in A. 
362 X ABCDEHL preserved. 

363 * 
364 E710 B7 SDOT ORA A 
365 E711 FS FUSH FSW 
366 E712 €S PUSH R 

3467 E713 DS FUSH D 

368 E714 ES FUSH H 
369 E715 41 MOV B,.C Y-coord in B 
370 E716 5S4 mMav D.H ) X—-coord in DE 

371 E717 SD Moy E.L ) 
372 E718 C31DEB IMF :EBID Into *SFILL’
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374 

375 

376 
377 
78 

379 
380 

E71ER 
E71C 
E71D 

E71E 
E71F 

E720 
E723 
E724 
E727 
E729 

E72C 
E72D 

E72E 
E731 

E732 
E734 § 
E7325 

E7Z6 
E7Z7 

E73A 

E73B 
E73C 

E73D 
E740 
E741 

£742 
E743 
E745 

E74&6 

E749 
E74A 

E74D 
E74E 

2 E751 
E754 

E75% 
E756 

DAI FIRMWARE ZESFC-2E7FB V1.0 Rev.1 

B7 

FS 
cS 
DS 

ES 
CDZAREB 
FS 

CDFEE6& 
JIEOO 
D22EE7 

ER 
2F 

B2C000 

CDBYER 

EZ 

DS 
ES 
CDOLE7 

E3 
ES 
bB 
2600 

29 
22B700 

7B 
32BDOO 

El 
CDEOVER 

22BBOO 

C1 

ES 
7B 

FOKKK KK KKK K KKK KK KOR X XK KK KK 

¥ DRAW A LINE ON THE SCREEN X 
KKK KK KK HOK KKK KK 0K KK KOKKOR KKK KKk X 

X 
X 

£ 

X 

X 

* 

X 

X 

X Entry: E,DE: 

X 

X 

* 

X 

X 

X 

X 

S, DRAW ORA 
FUSH 

FUSH 
PUSH 
FPUSH 
CALL 
FUSH 

CALL 
MVI 
JNC 

¥ Swop X.Y: 

XCHG 
CMA 

DRL30O 8TA 
MoV 

ANT 
MoV 
FOF 

FUSH 
CALL 

XTHL 
PUSH 

FUSH 
CALL 
XTHL 

PUSH 
MoV 
MVI 
DAD 
SHLD 

MOV 

STA 
FOF 
CALL 

SHL.D 

FOF 
FUSH 
MOV 

Draws a line in a given colour between two 

arbitrary points on the screen. 

The coordinates are given inclusively. The 

line will be drawn starting at the left end, 

whichever order the parameters are given in. 

Y.X coordinate of one end of the 
line. 
Idemn of the other end. 
Colour of the line. 

0. K. 

Errorcode in A, 

A 
FsW 

2 00CO 

A, C 
107 

D.A 
FSW 

H 
:EBRY 

ABCDEHL preserved. 

Check arguments, set colour 

Check direction of line 

Set "no X.,Y swop’ 

Jump 1§ X > Y 

Exchanage X coordinates 

FF if X.Y swop, else 00 

Offset in field in D 
Get Y-pos left end 

Save X length 
Fntr to start of line in 

screen RAM 

Save offset 

Save DX 
HL = - DX 

Save DX 

Store 2%DY f(adj long 

sectors) 
DY in A 
Set count of sectors 

HL = DX 7 DY 
SECT is INT(DX/DY) 

Get -DX 
Save SECT 

(1-256)
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436 E757 CD4&EE CALL :1EB46 HL = SECT*DY 
437 E75A 09 DAD B HL = SECTXDY-DX 
438 E75B 29 DAD H HL = 2% (SECT¥DY-DX) 
439 E7SC 22BS00 SHLD :00BS Store amount to add into 

440 count 
441 E7S5F E1 POF H Get SECT 

442 E760 7C MOV AH 
443 E761 1F RAR 
444 E762 7D MoV AL 

445 E763 1IF RAR A=INT(SECT/2) 

446 E764 IZBEOO STA : OOBE Store amount to trim off 
447 last sector 

448 E767 3C INR A 
449 E768 &F MoV L,A 
450 E76%9 2600 MVI H, : 00 HL = INIT 
451 E76B ES FUSH H 
452 E76C 29 DAD H HL = 2X%INIT 

453 E76D 7B MoV AE 
454 E76E CD4&ER CALL :EB46 HL = ZXINITXDY 

455 E771 09 DAD B HL = 2XINITXDY-DX 

456 E772 22B700 SHLD :00E7 Set INIT running total 

457 E77S Et FOP H Get length 1st sector 
458 E776 F1 FOFP FSW 
459 E777 4F MoV C,A C is initial offset 

460 E778 7B MOV AE 
461 E779 EB7 ORA A 

462 E77A C2B4E7 INZ 1E784 If more than 1 sector 
463 E77D 32BECQO 8TA : 0OBE Store amount to trim off 
464 last sector 
465 E780 Z2ARBROO LHLD :00BB Get lower of 2 possible 

466 sectors 
467 E7BEF 23 INX H Frig length if only 1 sector 
468 E784 11EDOO DRL4O LXI D, :00ED Addr of nr of sectors 
469 E787 1A LDAX D Get count of sectors 
470 E788 D6OL suUI 101 =1 
471 E78BA 12 STAX D Store it again 

472 E78R D297E7 JINC 1E797 Jump if not last sector 

473 

474 ¥ Trim off last sector: 

475 

476 E7BE IABEOO LDA : OORE Get amount to trim off 

477 last sector 
478 E791 2F CMA 

479 E792 SF MoV E,A 

480 E793 16FF MVI D,:FF 
481 E795 13 INX D 

482 E796 19 DAD D 

483 * 
484 E797 110100 DRLSO LXI D,:0001 Init Y-size is 1 

485 E79A IACO00 LDA : 00CO ) Check if swop X.Y dir. 
486 E79D EB7 ORA A ) (line > 45 degrees) 
487 E79E CAAZE7 Jz 1E7A2 Jump if not 

488 E7A1 ER XCHG Swop X,Y direction 
489 E7RZ 43 DRL&O MoV B,E Get Y-size in B 

490 E7AT EB XCHG X-size in DE 

491 E7R4 E1 FOP H Get memory pointer 
492 E7AS 05 DCR B 

493 E7A6 JIABFOO LDA : QOBF ) Check for Y-invert 
494 E7A9 B7 ORA A ) 
495 E7AA FS PUSH FPSW Save condition 

496 E7AR C4FCE7 CNZ 1E7FC Move pntr to bottom of 

497 sector
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498 
499 
S0a 
501 
S02 
SOZ 
S04 
05 

S06 
507 
508 
509 

S10 
S11 
S12 
S13 
514 
o158 

S1é6 
S17 

518 
519 
SZ20 

S21 
522 
523 
524 
525 
826 
527 
528 
529 
S30 
o931 
532 
533 
534 
535 
S3b 
837 
538 
539 
540 
541 
S42 
543 

544 
545 
S46 
547 
S48 
549 

8550 
581 
552 
L83 

8554 

555 
B56 

S57 

peatal 

E7AE 

E7AF 
E7H2 
E7B3 
E7E4 

E7BS 

E7E8 
E7BA 

E7EBD 
E7BE 

E7BF 

E7CO 
E7C1 

E7C3 
E7C4 

E7C7 
E7C8 

E7C9 
E7CA 

E7CE 

E7CC 

E7CD 

E7CE 
E7DO 

E7DI1 

E7D2 
E7D3 
E7Dé& 
E7D7 
E7DA 
E7DB 
E7DC 

E7DF 

E7EOQ 
E7E1 

E7E2 

E7ES 

E7ES 
E7E7 

E7E8 

E7ER 
E7EC 

E7ED 

E7FQ 

E7F1 

E7F4 
E7FS 

E7F8 
E7F9 

DA1 FIRMWARE 2ESFC-2E7FB V1.0 

1R 
CDF7EA 
13 
04 

F1. 
CABAET7 

0601 

CDFCE7 
79 

CAD2E7 

2ARS00 

ER 

2AB700 

19 
ER 
2ABBOO 

F2EDE7 

13 

DS 
EEb 

2ABF00 

19 

D1 
22B700 

EB 

JAKDOO 

aC 

CZB4E7 

E1 

C338E1L 

DRL8O CALL 

D 

sEAF7 

D 

B 
FSW 

tE7BA 
B,:01 
:E7FC 

¥ If new field: 

Mav 
MoV 

XRA 

RAR 
RAR 

cMA 

mMayv 
MVI 

INX 
DAD 

DRL8Z FUSH 
LHLD 
XCHG 

LHLD 
DAD 
XCHG 
LHLD 

1 QOBS 

1 OOR7 

D 

: QORE 

AyH 

A 
tE7ED 

X If long sector: 

INX 

FUSH 

XCHG 

LHLD 

DAD 
POP 

DRLB& SHLD 

XCHG 

LDA 

INR 

JINZ 

¥ I+ ready: 

FOP 
IMF 

D 
D 

1 QOR? 

D 

D 

: OOR7 

: OOBD 
A 
tE784 

1E138 

Rev.1 

Interfacing 
Draw next sector of line 
) Re-instate real values 

) 
Get earlier condition 
Jump if no Y-invert 

Init 1 blob down only 

Move ptr up/down 

Get offset 
Add X-movement 
) Save result 
) 

Jump if not new field 

Update offset 

Get complement new offset 

Clip bits 0,1,2 off 
) 

) 

) Update pointer 

) to new field 
) 

) 
) 

Save memory pointer 

Get amount to add into count 
in DE 
Bet count running total 

Add up 

Result in DE 

Get lowest of 2 possible 

sectors 
in DE (distance to go) 

Jump if short sector 

Go one blob further 

Get adjustment for long 

sectors 

Adjust error term 

Update running total 

Get nr of sectors 

Next sector if not ready 

Fopall, ret
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560 * 
S61 X 
S62 E7FC END 

KK KKK KK K KKK KKK K KK KKK KKK Kok k 
* SYMBOL TABLEH®X 
KRKKAK XK KKKRR KKK KK KKK RKK 

CMPHL E706 COmF E6FER DADA E701 DRL3C E72E 
DRL4O E784 DRLSO E797 DRL&G  E7AZ DRLBO E7BA 
DRL83 E7D2 DRLB6 E7ED MOVES E&C2 MVS10 E&DS 
MVS20 E&EZ2 MVE40 E&EF SBL10 E61E SBL20 E61F 
SCOLG E&6A4 SDOT E710 SDRAW E71E SGC10 E&EF 
SMV10 E&4F BMV20  E&7S SMVTXT E&35 8SETC E&87 
SSETL E&98 SSUBL ESFC SUBDE E&F2
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a02 ORG sE7FC 

Qo3 X 

Qo4 X 
aos * 

Q06 KKK K KKK KOK KKK KOO KKK KKKk KX 

0a7 * MOVE FOINTER UF / DOWN x 

ooy FORRKOKK KR KKK KKK RKIKR KKK 

aoe : X 

0o ¥ Subroutine of SDRAW (2E71B). 

11 % Takes a pointer to screen and moves it up or 

Q12 ¥ down the screen & number of lines. The move 

013 ¥ direction depends on DIRN1 (OOEF). 
wi4 * 

a1s X Entry: HL: Pointer. 

Gle 3 E: Number of lines. 
017 X Exit: HL: updated. 

018 X AFBCDE preserved. . 

Q19 * 
020 E7FC FS5 UFDTF PUSH FSW 
021 E7FD DS FUSH D 

022 E7FE ES FUSH H 
023 E7FF 3A9800 LDA 10098 Get number bytes/line 

024 EBO2 6F MOV LsA ) Store it in HL 

025 EBOT 2600 MVI H,:00 ) 

026 EBOS 78 MDY AB Get nr of lines 

027 EBO& CDA4GLER CALL :EB46 Calec total length in HL 

028 EBOG9 ZABFOO LDA : OOBF Get Y-direction 

029 EB80C B7 ORA A Test if up or down 

020 EBOD C406E7 CNZ 1E706 If down: Calc 2-compl of HL 

031 E810 D1 FOF D 
032 EB11 19 DAD D Update pntr 

03T EB12 CDC7EA CALL :EACT Into or out archive area 

Q34 E®15 DI FOF D 

035 E816 F1 FOF FSW 
036 EB17 C9 RET 
037 * 

0s8 KKK KKK 3KOK 3K 3K K KKK K KK 0K 0K K K KK K K K ok KK X K KKK K K K 

0z9 ¥ FILL A RECTANGULAR AREA ON THE SCREEN X 
040 SOKOK KK HOKKOKKOK HOK KOK K K KOk 30K K K 30K KK 30K K KKK K 0K K X K K 

041 * 

042 % Fills an arbitrary rectangle with a given colour. 

043 X 
44 X The middle of the rectangle is filled first, then 

045 ¥ the left and then the right edge vertical strips. 

046 X The coocrdinates are given inclusively. 

047 X The rectangle is filled in the same order, which 

048 %X ever order the parameters are given in. 

049 * 

050 ¥ Entry: E,DE: Y,X coordinate of one corner. 

051 X C.HL: Idem of the opposite corner. 

Qg2 * A Colour. 
053 ¥ Exit: ABCDEHL preserved. 
054 * OK. 

055 X A contains error code. 

0S6 * 

057 ES18 EB7 SFILL ORA A 

058 EB19 FS FUSH FPSW 

057 EB1A CS FUSH B 
060 E®1EB DS FUSH D 

061 EBIC ES FUSH H 
062 EBLD CDIRESB FIL1O CALL :EB3A Check arguments., get colour 

043 EAQ20 §7 Mov D.A Get Y-coord left corner
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064 EB21 3IABFOO LDA : QOBF ) Check if Y invert 
Q&5 EB24 B7 ORA A ) 
066 EB2E 7A MOV A,D 
067 EB26 CAZAEB Jz 1EB2A Jump if no Y-inversion 
068 EB29 93 SUB E Y-pos bottom left 

069 EB2A ES FIL20 PUSH H Save X-size 
070 EB2ZB CDEYER CALL :EBB9 Get memory address 

071 EB2E 79 MOV A,C 
072 EB2F E&07 ANT 107 
073 EB31 4F MOV C,A Offset in C 

074 EB32 43 MoV B,E Height in E 

075 EB3Z D1 FOP D width in DE 

076 EB834 CDF7EA CALL :EAF7 Fill block 

077 EB37 C33BE1 JMP tE138 Fopall, ret 

078 * 
079 KKK KKK K KKK K K KKK KKK KK XK KKK KK KKKk 
080 ¥ CHECK ARGUMENTS, GET COLOUR X 

081 KKK KKK AROONORKKOK KKK K KR KKK X KKK KK 

082 X 
083 ¥ Checks the arguments given to a entry point and 

084 ¥ sets up the colour variables. Swops order of two 

085 ¥ points given if necessary. 

086 * 

087 ¥ Entry: ABCDEHL: See SFILL. 

088 X All registers and a returnaddr on stack. 

089 ¥ Exit: CY=0: O.K.: 
090 * A,BC: Set to left corner. 

091 X DE,HL: Set to Y,X lengths of line. 

092 * DIRNi: <>0 if Y-direction negative. 
093 x CY=1: Error report: 

094 /) X A=1: Off screen. 
095 X A=2: Colour not available. 

096 x . 
097 EB83ZA CDCIE? ARGCHK  CALL  :E9C3 Set up colour variables 
098 EB3D DA7SES , dJc Y :EB7S Jump if colour not av. 

099 E840 CD7AER CALL :EER7A Check if room available 

100 EB4Z DA7FEB Jc 1 EB7F Jump if not 
101 EB46 CS FUSH B 

102 EB47 48 MOV C.E Y-coord one point in C 
103 EB48 EB XCHG 
104 EB49 CD7AER CALL :EB7A Check if room available 

105 EBAC ER XCHG 

106 E84D C1 FOF B 
107 EB4E DA7FES Jc :EB7F Jump if not 

108 EBS1 CDFBEéS CALL :E6FB Compare HL-DE 

109 EBS4 D2SDESB JNC :EBSD Right most point to C,HL 

110 

111 X Swop Y-coord.: 

112 
113 EBS7 ER XCHG 
114 EBS8B FS PUSH PSW 

115 EB59 78 Mav AVE 
116 EBSA 41 MoV B,C ) Swop 2 points 

117 E8SE 4F Moy c,A 

118 EBSC F1 FOF FPSW 

115 X 
120 EBSD CDF2E6 ARC1O CALL  :E6F2 Calc horizontal lenath 

121 EB6O DS PUSH D Save X-pos left corner 

122 E861 79 MOV AC 
123 EBLZ 90 SUR E 

124 EB&Z 1600 MVI D,:00 Clear Y-invert flaag 
125 EB6S D26RES JNC 1EB6LR Jump if end above start



E884 
EB85 

E8B& 

5 E8BY 
EBEC 

E88D 

EBBF 

E890 

E871 

EB92 
EB93 

E89& 
E899 

EB%A 
EB7E 
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2F 
3C 
15 

SF 
7A 
JZ2BF OO0 
1600 

78 
Cc1 

SEO01 
CI77E8 

ES 
CS 

CD7REE 
DADBER 

3A7DOO 
iF 

iF 
DABBES 

CMA 
INR 
DCR 

* 

ARCZ20 MoV 
Moy 
s5TA 

MVI 
MoV 

FOF 
RET 

¥ 1f colour er 

ARCFO MVI 
ARLCY8 FOP 

FOFP 

FOF 
FOP 

INX 
INX 

sSTC 
RET 

A 

D 

E.fA Get vertical length 

A D 
: QORF Set Y-invert flag 

D, : 00 
AR Bet Y-pos left corner 

= Get X-pos left corner 

A, 02 Error colour not 

Return error 

¥ 1f off screen error: 

ARCYT MVI 
JMP 

* 

201 Error off screen 
:EB77 Abort 

available 

K KKK KKK KKK 3K KKK KOK KKK KK KK 30K K 30K 00K KK K 10K % % 

% ASK COLOUR DOF A FOINT ON THE SCREEN AND ¥ 

* ASK SIZE OF THE GRAFHICS SCREEN 

F KK KOK KK KKK KKK HOK KK KO K OKOKOKOK KK KK KOO RO KOOk K 

Es
 

Entry: C.HL: 

Exit: Cy=0: 

X 

* 

X 

* 
X 
X 
* 

X 
* 
X 
x 
X 

ot SCRN FUSH 

X 

Aks the colour of a given point on the screen 

and the size of the graphics area of the screen. 

Y.X coordinate of the dot required. 

O.K.: 
A Colour at reguested point. 

E.DE: Max. coordinates of the 
graphics area. 

CHL preserved. 

Az Error code. 

ECDEHL preserved. 

H 

B 
tERB7A Check if room available 
:EBDZ Jump if not 

AL 
107 
PSUW Remember field offset 

AC ) 
B,H ) Coord in A,E,C 

C.L ) 
:EBE9Y Get address of point 

: 009D Get current screen mode 

:EBRE Jump if 4-colour mode



FAGE 04 DAI FIRMWARE ZE7FC-ZEACA V1.0 Rev.1 

188 ¥ If 16-colour mode: 

189 
190 EBFE CDF&ES CALL :EBF6 Colours to buffer 
191 EBA1 21A300 LXI H, : 00AT Addr SCXBUF 

192 EBA4 F1 FOF FSW 
193 EBAS CDOLE7 CALL :E701 Calc addr in buffer 

194 EBAB 7E MOV AM Get colow for reqd blob 
195 EBAY 2AF600 SSC10 LHLD :0096 Get nr of graphics lines 

196 EBAC 45 MOV B,L 
197 EBAD 05 DCR B lobyte -1 in B 

198 EBAE 2A%400 LHLD :0094 Get nr of hor. blobs 
199 EBE1 ZB DCX H =1 

200 EBE2 EB XCHG in DE 

201 EBRX E1l FOF H 

202 E8B8E4 4D Mov C,L Y-coord in C 

203 EBES E1l FOF H X—coord in HL 

204 EBE& B7 ORA A CY=0 

205 EBB7 C9 RET 

206 
207 ¥ If 4-colour mode: 
208 
209 EBB8 Sb& S8CT0 MoV D.M ) 

210 EBB9 2B DCX H ) Get screen data of 

211 EBBA SE MoV E.M ) point in DE 

212 EBBB F1 FOF FSw 
217 EBBC 4F MoV C,A Field offset in C 

214 ESBD 0601 MVI B,:01 
215 EBEF CDEI1EE CALL :EEBE1 Set mask for bits 
216 EBCZ Z19E00 LXI H, 1 OOFE Prntr to COLORG colours 
217 E8CS 78 Mav AR 
218 EBCS AZ ANA D Test top bit result 

219 E8C7 CACCES = Jz :E8CC Skip if O 

220 EBCA 23 INX H 
221 EBCB 23 - INX H 
222 EBCC 78 88C40 MOV AR 

223 E8SCD AT ANA E Test bottom bit result 

224 EBCE CADZES Jz :EBD2 Skip 1f 0 

225 E8D1 23 INX H 

226 EBDZ 7E SSCE0 MoV AM Get result from table 

227 EB8D3I E&60F ANT s OF Colour bits only 

228 EBDS CIATEB JMF :EBAY 

229 

230 *x If off screen: 

231 

232 E8D8B E1l 88C99 FOF H 
233 EBDY C1 FOF B 
234 E8DA IEO1 MVI A0 Error “off screen’ 

235 EBDC 37 8TC 

2346 E8DD C9 RET 

237 X 
238 0K KKK KKK 0K KKK KOKK K 

239 X UPDATE A FIELD X% 
240 KKK KKK IOK KK KOKK KK X K 

241 * 
242 ¥ Biven a mask of bits to be changed, a colour to 

243 ¥ set them to and a memory address where the field 
244 ¥ starts. This routine reads, updates and replaces 

245 X a field. 

246 * 
247 ¥ Entry: HL: Memory address of start of field. 

248 X E: Mask of bits to be chanaed. 

249 * C: Colour to change to (himibble).
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250 

251 
e 252 
253 
254 

255 

256 

257 

25 

259 

260 

261 

262 

263 

264 

265 

266 
267 
268 

269 
270 

271 

272 

273 

274 

275 

276 

277 
278 

275 

280 
2381 

282 

283 

284 

2895 
286 
287 

288 

289 

290 

291 
292 

293 
294 

295 

296 

297 

298 

29% 

300 
301 

302 
JI0E 

204 

305 
306 

307 

308 

09 

310 

F11 

EBDE 

EBDF 
EBEQ 

EBE1 

EBE2 
EBE3 

EBE4 
EBES 
EBE6 
EBE7 

EBES 
EBES 

EBEC 

ESED 
EBFQ 
EBF1 
EBF2 

EBFS 

EBF& 

EBF7 
EQF8 
EBFA 
EBFB 
EBFC 
EBFD 

EBFE 
EBFF 
EFO0O 

E?01 

ES02 

E?04 

E90S 

ER06 
EQO7 

£708 
E709 

EF0C 
EF0D 

EQUF 

E910 

E?11 

E914 
E91S 

EF16 
E917 
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FS 

CcS 

DS 

ES 
79 

OF 

OF 

OF 

OF 

4F 
<] 
CDF&EB 

c1 

CDEBZE®? 

El 
ES 

C3IBACG 

FF 

71 

D21EEY 

70 

FS 

7B 

E6OF 

* Exit: All registers preserved. 

* 
SUFDTE FUSH FPSW 

* 

X 

* 

X 

X 

0]
 

% 
% 

% 
% 

K 
R 

K 
X 

FUSH E 

FUSH D 
FUSH H 

MOV A.C ) 
RRC ) 
RRC ) Move hinibble C into 
RRC ) lonibble 
RRC ) 

MOV CsA ) 
FUSH B 

CALL :EBFé& Get current state of screen 
FOF B 
CALL :E9B2 Change as required 
FOF H 

FUSH H 

JMP :C6EBA Set up screen bits for 

mode 1 

DATA :FF 

K KKK K K KKK KKK K K K K KKK KK KK K KOKK KK X 
LDOAD BUFFER SCXBUF FROM SCREEN * 
KKK KR AOKOK K KK KKK K K K KK KKK K KK K0k KOk K K 

Takes 2 bytes of screen info in 1é-colouwr mode 

and places them in SCXBUF (Q0A3-AB) in "standard 

form” . 

Entry: HL: Foints to 1st byte of info on screen. 

Exit: All registers corrupted. 

B5FM INX H 

MoV A Get previous colour byte 

ANT 1 OF Background only 

MOV C.A Frevious background in C 

DCX H 

MoV D.M HSelect byte in D 

DCX H 
MOV E.M Colour byte in E 

DCX H 

FUSH H Save pntr to next field 

select byte 

MoV AE Colour byte in A 
ANT :FO ) 

RRC ) Foreground colour 

RRC ) in lonibble 
RRC ) 

RRC ) 

MOoY B.A Foreground colour in B 

LXI H, 1 00AZ Addr SCXBUF 

MoV A.D Get bit mask 

MVI D,:08 8 bytes to set 

88F10 RLLC 

MoV M.C Set background 
JNC tEQLE Jump if background 
MOV M. B Else: set foreground 
FUSH FSW 
MOV AE Get colour byte 

ANI s OF Background colour only
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312 

313 
314 

315 
316 
317 
318 

319 
320 

321 
322 

323 
324 

325 
326 
327 

328 
329 
330 

331 
332 
333 

334 

I35 
336 

337 
338 
339 

340 
341 

342 

343 
344 

345 

346 
347 

348 

349. 
350 
351 
352 
353 
354 
358 
356 
357 
358 
359 

360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 

372 
373 

E?19 
E?1A 

E91D 
E91E 

E91F 
E9Z20 

E923 

E924 
E926 
E927 
E928 
E929 
E?2C 

E92D 
E92E 
E92F 
E?31 
E932 
E934 
E937 
E938 
E939 

E?3C 
E93D 
E?40 
E743 
E94S5 
EF46 
E947 
E?48 
E949 
E?4A 
E94E 
E?4C 
E94D 
EQ4E 
E94F 
E9S0 
E951 
E954 
E9S6 

DAI FIRMWARE 2E7FC-2EA0OA V1.0 Rev.1 

aF 
32AC00 

F1 
23 

15 
C20FE® 

C1 

36FF 
0A 
34 
07 
D227E9 
c9 

23 
7E 
F680 
SF 
1600 
Z21AT00 

B7 
CA4SET 
3AACOO 

CALIE? 
F&80 
B9 

MoV C,A Background is current EG 

sTA 1 00AC Store it as colour carried 
out to next field 

FOP FSW 

B8F20 INX H Next pos in SCXBUF 
DCR D Count -1 
JINZ 1E90F Loop if more bits 

FOP B Get pntr to next field 

select byte 

MVI M. :FF Flag no carry out in SEBGOU 

LDAX B BGet next select byte 

SSFI0 INR M Set ‘carry out’ flag 

RLC 
JNC s E927 Loop counting carry out 

RET 

X 
30K KKK KKK KR XK KKK 0K KK KK KO0 KK KKK KKk kK 
¥ SET UP SCREEN BITS FOR MODE 1 ¥ 
KKK KK R KKK KKK KKK KKK KOR KKK X K KKK Kk 
X 

% Takes the 8 blobs represented in standard form 

¥ in SCXBUF, and tries to represent them in a way 

¥ which the screen requires for mode 1. 

X Up to 2 colours is easy. 3 require to attempt 

¥ to carry in the ist colour from the previous 

X byte. 

X 

¥ Entry: HL: Foints to ist of the 2 screen bytes. 

¥ Exit: Screen will be updated as well as 

X possible. 

* All registers preserved. 

* 

SEFOQ 

SEFM INX H 

MoV AM 
ORI : 80 

MOV E.A Prev background in E 

MVI D, : 00 Init bit map 

LXI H, : 00AZ Addr SCXBUF 

NOF 

NOF 
SEFOS LDA : 00AR Get flag for colour carried 

out 
ORA A 

Jz :E945 Jump if no carry out 

LDA : 00AC Get colour carried out 
ORI 180 Set msb=1 

SBF10 MOV C,A Background celour in C 

MOV A,M 
INX H 

MoV B,A Set 1st blob as FG colour 

MOV A.D bl 

8sTC ) 1 bit in right end bit 

RAL ) mask 
MOV D,A ) 

SBF30 MoV AN 
INX H 

CMF B Is next blob FG colour 7 
sTC 
Jz 1E961 Jump if true 

ORI 180 

CMP c Test if same as BG 7
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374 

79 

376 
377 

378 

379 

380 

381 
82 

83 

384 
385 

386 

87 

388 

389 

390 
391 

392 

393 
394 

E95 

396 

397 

398 

399 

400 

401 
402 
403 
404 
405 
A06 

407 

408 

409 
410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

23 
424 
425 
426 
427 

428 
429 
430 
431 
32 

434 
435 

E957 
E?5A 
E95SE 
EQSC 

E?SF 
EF&60 

E961 
E962 
E963 
E764 
EQ65 
E9&7 

E96A 
E96B 
E96C 
E96D 
EF6E 
EF70 
E971 
E972 
E974 

E97S 
E?76 
E?77 
E978 
E?79 
E?7A 
E97H 
E97C 
E?7D 
E97E 
EFB0 
E981 
E9?B2 
E?83 
E?84 
E985 

E98B6 
ES87 

E988 
E98E 
E98D 
EQ3E 
E?8F 
E990 
E?71 
E992 
E993 
E?94 

EF95 
E978 

E99E 

E99C 

E99F 
E9AQ 

DAI FIRMWARE ZE7FC-2EACA V1.0 

¥ Backaground not in use: 

CALOET Jz 

oD DCR 
oc INR 

FABLE? JM 

4F MoV 
B7 SBF40 ORA 
7A SBF45 MoV 

17 RAL 

o7 Mov 

7D SBFS0 MOV 
FEAR CFPI 

C24DE® INZ 

E1l FOF 

ES FUSH 

2% INX 

7B MOV 

E60F ANI 
SF MOV 

7€ MOV 
E&FO ANI 
BZ ORrA 

77 MoV 

2B DCX 
78 MoV 

87 ADD 

87 ADD 

87 ADD 
87 ADD 

47 MOV 
79 MOV 

E60F ANI 
EBO ORA 

72 MoV 

2] DCX 

77 MOV 
El SBF0 FOF 

ce RET 

¥ 3 colours 

7B SEFB0 MoV 

B7 ORA 
F284E9 JF 
E6OF ANI 
B8 CMF 

El FOP 
ES FUSH 
23 INX 
23 INX 
7E MOV 
37 SEF83 8TC 

17 RAL 

D29ZFET JNC 
CAALED Jz 

3C INR 
CZB4E7 JINZ 

o8 Moy 

00 NOF 

m 0 o o 

m 
Y
W
r
>
 

O 
D
9
 [+:}

 
o 

m
p
s
 

> =]
 

“
P
M
=
D
I
I
I
w
*
D
d
D
U
 

D
D
O
=
N
O
™
 

3 
I 

e
 

. 
O
a
 

m 
D 

P
E
Z
D
P
P
D
P
P
P
I
I
M
 

o
 

. 

needed: 

AE 
A 
1 E984 
1 OF 

D
T
I
T
T
w
 

1E993 
1E9AL 

A 
1E984 

E.B 

Rev.1 

Jump if true 

No luck if BB used already 

Else set it to BG 

) 
) New bit in bottom of mask 
) 

End of buffer reached 7 
Loop until all set up 

Only lonibble of E 

Only hinibble of M 

Add both nibbles together 

FG colouwr to top bits 

lLLow nibble only 

Bit map from D 

Colours from E 

Jump 1f tried BG carried in 

FPrevious BG 
Test against 1st blob colour 

Get bit map 

Ignore leading EG 
Jump if colour matches 

anyway 

No good if BG used 

Set previous BG
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
369 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
382 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 

495 
496 
497 

EFAL 
E9A4 
EFA& 
E9A7 
E9AB 
E9A9 
E9AR 

EFAD 
E9AE 
E9AF 

E9B2 
E9RS 
E9B& 
E7E8 
E9BY 
EFRC 
E?ED 
E9BE 
EFBF 
E9C2 

E9C3 
E9C4 
E9CS 
E9C& 
E9C7 
E9C8 
E9CE 
E9CE 
E9CF 
E9DO 

E9DZ 
E9D4 
E9D& 
E9DY 

EFDC 
ESDE 
ESE1 

DAI FIRMWARE 2E7FC-2ERCA V1.0 Rev.l! 

21A300 

C239e9 

00 
23 
C3ABEY? 

21AZ00 
78 
0608 
o7 
D2BDE? 
71 

05 

C2EBE? 
co 

J2C100 

3A9DOO 
1F 
iF 
D2FDE? 

79 

FE10 
DAE1E9 
CD86D8 

E6OF 
C3E7E? 
CDIBER 

SBF85 LXI H, : 00A3 Addr SCXBUF 
MVI D,:00 Init D 

NOF 

MoV c,b and C (BG free) 
SEFB88 MoV AM Get byte from SCXBUF 

CMF B 
JNZ 1E939 Jump if blob not old BG 

colour 
NOF 

INX H 

JIMP 1E9AB Next blob 
X 

KKORKKOK KK KR KKK KKK KKK KK KKK 

X UFDATE BUFFER SCXBUF X 

KK KK KKK KKK KOK K KKK K KKK K K X 

X 

% Takes a set of “update instructions® in BC and 

% sets various bytes in SCXBUF accordingly. 

X 

¥ Entry: RC: Instructions. 

¥ Exit: All registers corrupted. 

* 

SUDCH LXI H, : O0AZ Addr SCXBUF 

MOV AB Mask in A 

MVI B,:08 8 byte to be done 

SUD1O RLC Bit from mask into CY 
JNC tE9BD Jump if bit = 0 

MOV M.C Else: C into SCXEUF 

sSuUDzZ0 INX H 

DCR E 

JINZ :EFRB Next byte if not ready 
RET 

X 
KK KK KKK KOK KKK R K0k K 0K K K K KOk X 
¥ SET UF COLOUR VARIABLES * 
KKK KKK X KK K K K KKK KKk KK K K K KK 
X 
¥ Entry: A: Colour. 
¥ Exit: : Colouwr not available. 
X : O.K.: ABCDEHL preserved. 
X 

coLsu ORA A 

FUSH FSW 

FUSH R 

MOV C.A Colour in C 

XRA A 

STA 100C1 Reset animate flag 

LDA : 009D Bet current screen mode 
RAR 
RAR 

JNC :E9FD Jump if 1é6-colour 

MOV AC Get colour 
CF1I : 10 

Jc :E9EL Jump if < 16 
CALL :D886 Check if >= 20, Set 00C1 

for 4-colour animate if not 

Csuong ANI 103 

JMF sEFE7 Bottom 3 bits only 
Ccsuos CALL :ER9B Find colour in COLORG reaq



FAGE 09 

498 

499 

500 
501 

GOZ 

S0= 

S04 

505 
506 

SO7 
L08 
509 
S10 

511 

512 
513 

514 

o158 

Slé6 

S17 
Si8 
519 
520 
52 
52 
523 
g2 
525 
G526 
S27 

528 
o2 

oS30 
531 
532 
B33 

534 

FOKKOK KK KKK KK OO R OKOK KOO OR K K K 

¥SYMBOL 
KKOKAOKE KK KKK KKK ROk kKX & 

ARCLO 

ARCYY 

Csuos 
Csu40 

SEF OO 

SEF 40 

SBF83 
SEFM 

SEL40 
S5F10 

SUDIO 

UFDTF 

E9E4 
EFEZ 
EFE? 
EFEE 
ke 
EYEF 
E9F 1 

E9F2 
E9FZ 
E9Fé& 
EFF7 

E9FA 
EZFR 
E9FC 

E9FD 
ERFE 
E9FF 

EAOQ 

EAOL 
EAOZ 
EAD4 

EAOY 
EAOB 
EAOY 
EAOA 

EAOE 

DAI FIRMWARE ZE7FC-2EAO0A V1.0 

D207EA 
0600 
FEO2 
DAEFE? 

o5 
E&O1 
2F 

3C 
J2C200 
78 
32CT00 
Ci 
F1 
c9 

Q&6FF 

C3FSE? 

c1 

Fi 

co 

EBTD ARCZO 
E|7F ARGCHE 
E9E1 csuos 
E9FD Ccsu99 

E?2D SEFOS 
EF60 SEF45 

E?93 SBFB8S 
EF2D SFILL 

EBCC 8SCH0 
ESOF S5F20 
EYR8 sSuDzo 

E7FC 

csuos 

csuio 

CsUz0 
MoV 

sSTA 
FOP 
POF 
RET 

tEAOT7 

¥ If lé—colour: 

Cs5U40 

* I+ colour 

csuse 

* 

TAERLEX 

EB&R 
E®3A 
ESE7 
EAQ7 
E939 

E961 

E9AL 
EB18 

EBD2 
E?1E 

EFED 

MoV 

ADD 
ADD 
ADD 
ADD 

MVI 
JMFP 

FOF 
FOF 
cMC 
RET 

END 

ARCI0 
coLsu 
csuio 
FIL1O 

SEF10 

SBFS0 
SEFB8 
88C10 

SSC99 
SSFI0 

SUDCH 

“
w
>
D
P
D
D
 (9]

 
me
a 
g
 -
 

n “ 

not found: 

B 
FSW 

EB7S 

E?C3 
EQEF 
EB1ID 
E945 

E964 

E9AB 
EBAY 
EBDB 
E927 

E9B2 

Rev.1 

(2 bit code) 
Jump if colour not av. 

Jump if top bit © 

Set OO/FF on top bit 

Set 00/FF on bottom bit 
) 
) Store details for colour 

) reqd 

Get colour 
) 

) SHL 8 
) 

) 

Store details for colour 
reqd 

Quit; “colouwr not available’ 

ARCY8 EB77 

Csuo4  E9DC 
CSU30  E9F3 
FIL20 EB2A 

SEF30  E94D 
SBFBO  E986 

SBF90 E984 

88C30 EBBEB 
SSCRN  E884 
SSFM EBF6 
SUFDTE EBDE
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002 
003 
004 
005 
Qo6 

007 
008 
009 
010 

011 

012 
013 
014 

015 
016 
017 
o018 

019 
020 
021 
022 

023 

024 
025 
026 

027 
028 
029 

Q30 

031 

032 
033 
Q%4 

035 
0Z6 

037 

038 
039 
040 

041 
042 
043 

044 

045 

046 

047 

048 
049 
as50 

051 
052 

053 
054 

055 

0S6 

057 
058 

059 

Q&0 

061 
062 
063 

EAOR 
EAQC 

EAOD 
EAOCE 
EA11 
EAL1Z 
EALS 

EAl6 
EAL7 
EALB 
EA19 

EALC 
EALD 

ERA20 
EAZ3 
EAZ24 
EA2S 
EA26 
EAZ7 

EAZA 

EA2ZE 
EA2ZC 
EAZD 
EAZC 
EA3L 
EAZZ 

EA3S 
EAT4 
EAZ7 
EAZB 
EAZE 

EATE 
EASF 
EA41 
EA42 

EA4T 

DAI FIRMWARE Z2EAOB-2EBF3 V1.0 

cs 
DS 
ES 
IACZ00 
4F 
IACI00 
47 
ic 
DS 
ES 
3AC100 
B7 
C246EA 
IAFDOO 
1F 
1F 
70 
2B 
DZ3EEA 

14 
CAS3IEA 

15 
CDC1EA 
C317EA 

C32BEA 

Rev.1 

Fills a rectangular block of whole fields with 

bottom left corner. 
Y,X-counts of size of block (E in 

ORG :EAORB 
X 
X 
X 
KEKRKKKRKKKKKKKR 
¥ FILL BLOCK X 
XRKKKKKKKKKKKK 
X 
X 

X one colour. 
* 
X Entry: HL: Address 
X DE: 
X fields). 

X FCOLR: Colour i 

¥ Exit: BCDEHL 
X 

FILEK PUSH B 
FUSH D 
FUSH H 
LDA :00C2 
MoV C.A 
LDA 100CE 
MoV B,A 
INR E 

FEK10 PUSH D 

FUSH H 
FEK20 LDA 1 00C1 

ORA A 
JNZ 1EA4L 
LDA : 009D 

RAR 
RAR 
MOV MR 
DCX H 

JNC :EASE 

¥ 1f 4-colour mode: 

MOV M, C 
X 

FREZO DCX H 

DCR E 
JINZ 1EALY 
FOF H 

FOFP D 
DCR D 

INR D 
Jz :EAS3 

DCR D 
CALL :EACI 
JMP tEALT 

¥ If 1é6-colour mode: 

FRK40 

¥ If animate: 

MOV 
ANI 

ORA 
MoV 

JMP 

AM 
1 OF 
c 
M. A 
tEAZR 

nfo. 
preserved. AF corrupted. 

) Get details for colour 
) required in EC 

) 

) 

Count range up by 1 

Get animate flag 

Jump if set 

Get current screen mode 

Colour details in screen RAM 

Jump if 1é6-colour mode 

Colour details in screen RAM 

Loop to do all fields 

HL pnts to left of rectangle 

Get Y-size count 

Abort if ready 
Update Y-count 
Update pntr to next line 

Next line 

Get data from screen RAM 
Lonibble only (old EG) 

Add details 
FPreserve old background
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064 

065 EA46 ES FBESO FUSH H 

0b6 EAAT 05 DCR B 

067 EA48 04 INR B 

068 EA49 CZ4DEA JNZ 1EA4D 

069 EA4C 2B DCX H 

070 EA4D 71 FBK&0O MoV M,C Change whole field 

071 EA4E EL FOF H 

072 EA4F ZRB DCX H 

073 EASO C3Z2BEA JIMP tEAZE Next field 

074 X 

078 EASS EL FEKS0 FOF H 

076 EAS4A DI FOF D 

077 EASS C1 POF E 

078 ERSS6 C7 RET 

a7%9 * 

080 XK KK KKK K KKK X0k K 

081 ¥ FILL STRIF X 
08z KRR KOKKOK KKK K 

083 X 
084 ¥ Fills a vertical strip on the screen with one 

08S ¥ colour. 
086 * 
087 ¥ Entry: HL: Foints to bottom field of strip. 

[€=i2] X H: Mask bits to change. 

089 * D: Heigth -1 of strip. 

090 % Exit: AF currupted. BCDEHL preserved. 

091 * 

092 EAG7 CS5 FILST FUSH B 

093 EASH DS FPUSH D 
094 EARSY ES FUSH H 

095 EASA TAYDOO LbA : 0OFD Get current screen mode 

0?6 EASD IF RAR 

097 EAGE 1F RAR 
098 EASF DZAYEA JNC :ERAT Jump if lé-colour mode 

099 

100 ¥ I+ 4-colour mode: 

101 

102 EALZ DS FUSH D 

103 ERLS ER XCHG 

104 EAL4 2ACZ0Q LHLD Get details for colour reaqgd 
105 EAL7 TACLOO LDA Get animate flag 

106 EAGA B7 ORA 

107 EALR C291EA JNZ Jump if set 

108 EALE 78 MOV ) 

109 EALF A4 ANA H ) 

110 EA70 4F MOV C.A ) Mask for bits to be update 

111 EA71 78 Mov AB ) 

112 EA72 AS ANA L ) 

11Z EA73E &F MOV L.A ) 

114 EA74 78 MOV AR 

115 EA7S 2F CMA Bits to be preserved 

116 EA76 47 Moy B.A 

117 EA7T7 &7 mov H, A 

118 EA78 ERBR FSTOS XCHG 

119 EA79 78 FST10 Moy AR 

120 EA7A AL ANA M Fick up old colours 

121 EA7R E1 ORA C 

122 ER7C 77 MoV M. A Update top bits 

123 EA7D 2 DCX H 
124 EA7E 7A MOV A.D 

125 EATF A6 ANA M
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126 
127 
128 
129 
130 
131 
132 
133 
134 

135 
136 
137 
138 

139 
140 
141 

142 

143 

144 
145 
146 

147 
148 
149 
150 

151 
152 
153 

154 
155 

156 

157 

158 

159 

160 

161 

162 
163 

164 
165 

166 
167 

168 
169 
170 

171 
172 
173 
174 
175 
176 
177 

178 
179 
180 
181 
182 
183 

184 
i85 

186 
187 

EABO 
EAB1 
EAB2 
EABT 
EAB4 

EABS 

EABS 

EAB7 
EABA 

EABE 
EABE 

EAF1 

EAR92 
EA9Z 
EA%4 

EA9S 

EA%6 
EAT7 

EAR98 
EA99 
EASER 

EATD 

EAYE 
EAFF 

EAAZ 
EAATS 
EAAR4 
EAAS 

EARL 

EART 

ERAC 
EAAD 

EARO 

EAEL 

EARZ 
EARZ 
EABSL 

EAET 

EAEC 

EARD 
EAEBE 

EABF 
EACO 

DAI FIRMWARE 2EAOB-2ERFI V1.0 Rev.l1 

B7 

CABCEA 

E3 
CDC1EA 
C379EA 

ES 
78 
AS 
4F 
78 
2F 
BS 
47 
2E00 
26FF 
F1 
B7 
C2AGEA 

ZAC200 

4F 
CDDEESB 

76 
15 

B7 
CABDEA 

CDC1EA 
CIADEA 

El 
E1l 

D1 

C1 
ce 

ORA 

X If animate: 

FST1S FPUSH 

MOV 
ANA 
MoV 

MOV 

CMA 
ORA 
MOv 
MVI 

MVI 
FOF 

ORA 
INZ 
FUSH 

FUSH 
FOF 
FOF 

FS8T18 JMP 

*x If 1é-colour mode: 

FST20 LDA 

FSTI0 CALL 

¥ If ready: 

FST90  FOF 
FST91  FOP 

FOF 
FOP 
RET 

* 

EA78 

1 00C2 

W
O
 

IT
 
T 

Update bottom bits 

Jump if ready 

Update pointer 
Next line 

Preserve colour details 

Eits to be set in C 

To be set 

For other byte 

Get colour details 

Get 1 byte of details colour 

reguired 

Set colour as reqgd 

Update 

Next line 

Next field 

KKK OK K K KOKOK KK KK KK K KKK KKK K 

¥ MOVE AND CHECK FOINTER * 
KKK O K KKK K KOk K K KOk Kok KKk X 
* 
¥ DADCK: Moves a pointer 1 line up screen and 

X offsets to alternate area 1§ necessary. 

¥ FTRCK: Checks a menury peinter and moves it 

X into or out of the archive area if
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188 

189 

1?0 

191 
192 
193 

194 

195 

196 

197 

198 
199 
200 

201 

202 

203 

204 

2085 
206 

207 

208 
209 

210 
211 

212 

213 

214 

215 

216 

217 
218 

219 

220 

221 
222 
223 

224 

225 

226 

L7 

228 
229 

230 
231 

232 

233 
234 

235 
226 
237 
23 

239 
Z240 

241 

242 

243 

244 

245 

256 
247 

248 
249 

EAC1 

EAC4 
EACT 

EAC8 
EACY 

EACA 

EACD 
EADO 
EADX 
EAD4 

EADS 
EADE 

EADE 

EADE 

EAEL 
EAEZ 

EAET 
EAE4 

EARES 

ERES6 
EAE7 
EAEB 
EAEY 

EAEC 
EAEF 
ERAFO 
EAFZ 
EAF 4 

EAF7 
EAF8 

EAFT 
EAFA 

EAFE 
EAFC 

EAFD 
EAFE 

EAFF 

ERG1 
ERBO2 

EBOZ 
EBO4 

DAI FIRMWARE ZEAOE-ZEBF3Z V1.0 Rev.l 

3A9B00 
CDO1E7 

CcS 
DS 
EER 
2AB800 

CDFEES& 

ZAB400 
44 
4D 

2ZAB200 
DZESEA 

CDFEE& 

DAOFDE8 

ER 

D1 
C1 

c9 

ES 
cs 
E1l 

C1 
CDFBE6 
DAE1EA 

a9 

CIEZEA 

necessary. X 

X 

% Exit: HL: New pointer. 

X 

D ADCK LDA 10098 Get nr bytes/line 

CALL :E701 Add 1 line length 

FTRCK FUSH B 

FUSH D 
XCHG 

LHLD :0088 Get addr after end graphics 

area 

CALL :E&FB Compare HL-DE 

LHLD :0084 Get bottom archive area 

MOV B,H ) in BC 
MOV C,L ) 
LHLD :0082 Get top visible area 

JNC :EAES Jump if pntr is below 

visible screen 

CALL :E&FE Compare HL-DE 

Jac : DBOF Jump if pntr is off top 

visible screen 

FCE10 XCHG 
PCK1S FOF D 

¥ If pntr is below visible screen: 

FCK20 PUSH H ) 

FUSH B ) Swop BC and HL 

POFP H ) 
FOF B ) 

CALL :E&FB Compare HL-DE 

Jc tEAEL Jump if within archive area 

PCK30 XCHG 
CALL :E&F2 Subtract nearest boundary 

DAD E Add other 
JMF 1EAE2 

* 

KK KKK K OKOKOK KKK KOK KK KK KK KK X KK 
* FILL A RECTANGULAR AREA X 
KR KOKKOK KKK K KKK KKK K K K KOk OK X K K 

* 

¥ Entry: DE: Width. 

* B : Height. 

X C : Offset. 

X HL: Address. 
¥ Exit: All registers preserved. 

* 
FILRT FUSH FSW 

FUSH B 

PUSH D 
FPUSH H 

PUSH H 
MOV AC 
ADD E 
MOV H.A H=C+E 
MVI A 200 
ADC D 

MoV D.B 
RAR 
MOV AH
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250 EROS DAODER Jc 1 EBOD 
251 EBOB FEO8 CPI 108 
252 EROA DA4OEB Jc 1EB4C If > B8: Fill only one strip 
253 EBOD 1F L2E152 RAR 
254 EBOE OF RRC 
255 EBOF E&7E ANI 7€ 
256 EB11 E3 XTHL 
257 EB12 FS PUSH FSW 
258 EB13 OF RRC 
259 EB14 D602 suUI 102 
260 EB16 SF MOV E.A 
261 EB17 2B DCX H 
262 EB18 2B DCX H 
263 EB19 D4OBEA CNC :EACR Fill block 
264 ERIC 23 INX H 
265 EB1D 23 INX H 
266 EBLE 79 MOV A,C 
267 EB1F D609 SuUI - :09 
268 EB21 2F CMA 

269 EB22 47 MOV B.A 
270 EB23 CDE1EE CALL :EBE1 Set mask for bits 

271 EB26 CDS7EA CALL :EAS7 Fill strip 
272 EB29 F1 FOP FSW 
273 EB2A 2F CMA 
274 EB2EB 4F MoV c,A 

275 EB2C 06FF MVI B,:FF 
276 EB2E O3 INX E 
277 ER2F 09 DAD B 
278 EB3I0 F1 FOP PSW 
279 ER31 E&07 ANI 107 

280 EBR33Z 3C INR A 
281 ER34 47 MoV B,A 
282 EB3S OEOQ MVI C,:00 

283 EE37 CDELEE LZE153 CALL :EEBE1 Set mask for bits 
284 EB3ZA CDS7EA CALL :EARS7 Fill strip 
285 EB3ID C33BE1 JMP 1E138 Fopall, ret 
286 
287 ¥ If < 1 field: 
288 

289 EE40 43 LZE154 MOV B, E 
290 ER41 04 INR B 
291 EB42Z E1 FOF H 

292 EB43 C3I37EB JMF 1EB37 Fill a strip only 

293 X 
294 FOKRK KK KR XOKKOR KKK OK KKK K KKK KK 

295 ¥ CALCULATE HL = A ¥ HL X 
296 FORK KKK KKK KR KR KKK KKK KKK K 

297 X 
298 %X Exit: AFECDE preserved. 

299 * 
300 EB46 FS HLMUL PUSH PSW 
301 EB47 DS FUSH D 
302 EB48 EB XCHG Original HL in DE 
303 ER49 210000 LXI H, : 0000 Init result 
204 ERAC B7 L2E156 ORA A 
305 ER4D CASDEE Jz : EBSD Abort if ready 
306 ERSO IF RAR ) 

307 EBS1 FS FUSH PSW ) 

308 EBS2 D2S6EE JNC :EBS6 ) Calc HL = A x HL 
309 EBSS 19 DAD D ) 
310 EBS6 ER L2E1S7 XCHG ) 

) 311 EBS7 29 DAD H
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312 
313 
314 
315 ER 
31é 
317 

318 
319 
320 
321 
322 
323 
24 
328 
326 
32 
228 

EBS8 
ERGS 
ERSA 

5D 
EBSE 
EBSF 

EE&60 

EB&1 
EBLZ 

ER&6S 
ER66 

ER&7 

ERLA 

ER6ER 

ER&C 

ER&E 
EB&F 

EE70 

ER71 

ER74 
ER7S 
EB7& 
ER77 

ER78 
3 EB79 

DAI FIRMWARE ZEAOB-2EBF3 V1.0 Rev.l 

D1 
F1 
ce 

O1FFFF 
2F 
GF 
16FF 
13 
19 
03 

DALFEHE 

cs 
FS 
D& 
JIAFDOO 
C601 
DATLER 

i EB 
ZAF400 

2B 
CDFEBE& 
EB 
DATEER 

JAFE00 
3D 

L2E1S8 

X 

XCHG 
FOP 
IMP 
FOP 
FOF 
RET 

) 

PSW ) 

tER4C Cont multiplication 

D 

FSW 

KKK KOKKOKK KKK KK XK KKK K X 

¥ CALCULATE HL = HL /7 A X 
FX KRR KRR KOKKOK KOk K koK K0k 
X 

¥ Exit: 
X 

HLDIV 

L2E160 

L2E161 

* 

AFBCDE preserved. 

FOF 
FOP 
RET 

PSW 

A 

:ER78 Abort if A=0 

B 
D 
B, s FFFF 

) Result in HL 

FOKFOKKOKOK KKK K OKKOKK KKK K KK K KKK K 3K KK KKK KRR K KK K K X 

¥ CHECK IF SUFFICIENT ROOM FOR GRAFHIC MODE X 
0K 0K KKK KK KK 30Kk XK K KK KOK K K KOk 0K K 0K KK K0k 30K K KR KKK XK 

* 

Exit: * 
X 

* 
X 
T 
FOSN 

LZ2E163 

Insufficient room for mode. 
0.K. 

ARCDEHL preserved. 

B 
FSuW 
D 
009D Get current screen mode 
101 

:ER96 1f mode O: Abort CY=1 

10094 Get nr of hor. blobs 
H minus 1 
1E6FER Compare HL-DE 

:ER96 Abort CY=1 if insufficient 
room 

10096 Get nr of graphics lines 

A minus 1 
C Set flags on difference 

D 
B 
AR 
B
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374 * 
375 30K KK KK KK KK KKK KK 3K 3K 0K 30K K K K K 3K 3K K K K K K X 
376 ¥ FIND COLOUR IN COLORG REGISTERS X 
377 30K K KKK 3K KK K KKK KKK 3K KKK KKK KK K K KO KKK Kk 
378 * 
379 ¥ Entry: C: Requested colour. 
380 ¥ Exit: CY=1: "Serialnr’ of colour in A. 

381 x Cy=0: Colour not available. 

382 * BCDEHL preserved. 

383 * 
384 EBYE CS STR164 FUSH B 
385 EB9C ES PUSH H 
386 ERYD Z217EQ0 LXI H, : 009E Addr 1st colour byte aqraph 

387 EBAO 0603 MVI E,:03 Total 4 colour data 
BB EBAZ 7E L2E16S MOV AM Get colour 
389 EBAZ E60F ANT : OF Colour nibble only 
390 EBAS B9 CMF C Ident to reqd one 7 

391 EBA6 CABZEER Jz :EBE2 Then colour found 

392 ERA? 23 INX H Pnts to next one 
393 EBAA 05 DCR B 
394 EEAB F2AZER JF :EBAZ Get next colour 
395 ERAE B7 ORA A Cy=0 
I96 EBAF E1 L2E1&6  FOP H 

397 EBEBO C1 FOF B 

398 EBR1 (9 RET 
399 
400 ¥ If colour found: 

401 
402 EBB2 IEOT L2E167 MVI A, 203 
403 EBB4 90 SUR B Colour’nr’ in A 

404 EBBS I7 sTC 
405 EBB&6 C3AFER JMF 1 EBAF Quit, Cvy=1 

406 X 
407 KKK KKK KK KKK KKK K K KR Xk X 

408 ¥ GET MEMORY FOINTER X 
409 KKK KK XK KK K KK 30K KK KKk Kk 

410 * 
411 EBR9 DS SMEMMK.  FUSH D 
412 EBBA F5 FUSH PSW 
417 EEER 78 MoV AR 
414 EBBC OF RRC 
415 EBED 79 MoV AC 
416 EBBE 1F RAR 
417 EBEF 1IF RAR 
418 EBCO E67E ANI :7E 
419 EBRCZ C604 ADI 04 
420 EBC4 SF MoV E.A 
421 EBCS 1600 MVI G 
422 EBC7 E1 FOF H 
427 EBCB ES FUSH H 
424 EBCY 6C MoV L,H Entry A in L 

425 EBCA 2600 MVI H, 300 
426 EBCC 23 INX H +1 
427 ERCD 3IA9800 LDA 10098 Get nr bytes/line 
428 EBDO CD44ER CALL :ER46 Calc HL=AXHL 
429 ERD3Z CDFZE& CALL :E&F2 HL=HL-DE 
430 EBD6 EB XCHG Result in DE 
431 EERD7 2ABB0O0O LHLD :0088 Get addr after end araph 

432 area 
433 EBRDA 19 DAD D Add of fset 
434 EBDE CDC7EA CALL :EAC7 Check and move pntr 

435 EBDE F1 FOP FSW
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436 EBDF D1 POF D 
437 EBEO C9 RET 
478 * 
439 30K 30K KK K 0K K K K %K OK KOK Kk X % 

440 ¥ SET MASK FOR BITS x 

441 KKK K KKK R KKK KKK KK KKK 
442 * 
443 ¥ Entry: B and C are data for mask. 

444 ¥ Exit: B: Result. 
445 * AFCDEHL preserved. 
444 X 

447 EBEL FS SMKMSK  FUSH FPSW 
448 EBEZ CS FUSH B 
449 EBEZ AF XRA A A=0 
450 EBE4 37 L2E170 STC Cy=1 

451 EBES 1F RAR 
452 ERE6 0OS DCR B 
453 EBE7 CZE4ER INZ :EBE4 RAR (B) times 
454 EBEA 1F LZE171 RAR 
455 EBEE OD DCR c 
456 EBEC F2EAEER Jr :EBEA RAR until € <= 7F 
457 EBEF 17 RAL 

458 EBFO C1 FOF E 
459 EBF1 47 MOV B.A Result in B 

460 ERF2 F1 FOF FSW 

461 ERBFZ C9 RET 

462 x 

46T * 
464 * 
465 EEF4 END 

FERXREKEKRKRKRKKKKIKKK K KKK 
¥ SYMEBOL TAERLE X 
A KOKOK KKK KKK KK OK KKK R K XK KKK K K 

DADCK  EAC1 FEK10 EAL7 FBK20 EAL19 FBK3IO EAZB 
FEK4O EAZE FBKSO EAR46 FBEA&O  EA4D FEK9O EAS3 
FILEK EAOR FILRT EAF7 FILST EAS7 F8TOS EA78 
FS&T10 ER79 FST1S EA?1 FST18 EAA& FST20 EAAY 
FSTZ0 EAAD FST920 EABC FST?1 EARBD HLDIV EB&O 
HLMUL EBR46 LZ2E152 EBOD L2E1S3 EB37 L2ZE154 EB4Q 
L2E156 EB4C L2EL1S7 EBS6 LZ2E158 EBSD LZE160 ER6F 
L2E161 ER78 LZ2E163 ERB96 LZE16S EBAZ L2E1&66 EBAF 
LZE167 EEBZ L2E170 EBE4 L2E171 EBEA FCK10 EAE1L 
FCK15  EAE2 FCK20 EAES FCK30 EAEF FTRCK EAC7 
SMEMME. EEBRY BMEMSK EBE1 S8TR164 ER9B TFOSN  EB7A



PAGE 01 

0oz 

003 
004 
005 

Qob6 
007 

oo8 
009 
010 

011 
012 

013 

014 
015 
016 
017 
oie 
019 
020 

021 
022 

023 
024 

025 

026 
027 

028 
029 
030 
031 
032 

033 
Q34 
Q35 

036 
037 

0328 
039 

a40 

041 

042 
043 
044 

045 
046 

047 

048 
049 

oS0 

051 
052 

053 
054 
055 

0Sé6 

057 
058 
059 
060 

061 
062 
063 

EEF4 
EBF& 
EEF9 
EBFE 
EBFE 
ECO1 
ECO4 
ECQ7 

ECOB 
ECOE 

ECOE 

EC11 

EC14 
EC17 

EC1A 
ECID 

EC1E 
ECZ20 

EC23 
EC25 
EC28 
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3EFF 
CDDYE3 

3E0C 
CDO2E1 
210000 

22AF900 

22AC00 
7C 

32A800 
32ABO0 

JI2AF00 

ZAT7Z00 

CD&EBET 
CD3AEF 

CDIO0EZ 
ce 

FEOB 
CACCEF 

FE1Q 
DA4BEF 
CABBED 

ORG 1EBF4 

%% SCREEN EDITOR PACKAGE XXX 

N
 

W 
K 

N 

FRERRROORRKRRRRRKKK XK 
¥ INITIALISE EDITOR % 

A0 KKK KKK OO0 KKOKR KK 
X 

% Sets up a mode O screen, clears OOAB-00AD, OOAF. 

¥ Frints text from 00A2 onwards; cursor at top left. 

* 
¥ Exit: HL: Cursor position (top left). 
X AF corrupted. BCDE preserved. 

X 

EINIT MVI A,:FF Init mode © 
CALL :E3ID9 Change to mode O 
MVI  A,:0C 
CALL :E102 Clear screen 
LXI H, : 0000 ) 

SHLD :00A% 
SHLD :00AC 
MoV AH Clear edit pointers 
STA 1 00AB 

STA : OOAR 
STA : O0OAF ) 

LHLD :0072 Get cursor pos addr 

CALL :E36BE Delete cursor 
CALL :EFZA Frint full screen from 

start of edit buffer 
CALL :E330 Put cursor on screen 
RET 

x 
AOK KKK KK X K% K Kk 

% OBEY EDIT x 

ES2 2222323382 

X 

¥ A given character is inserted in the buffer, 
X except: #08 deletes a character 

* #10 moves cursor up 
* #11 moves cursor down 
X #12 moves cursor left 
X #13 moves cursor right 
* #14 moves window up 

X #15 moves window down 
* #16 moves window left 
x #17 moves window right 

X 

X 
X 
X 
* 

* 

Entry: A: Character given. 

Exit: CY=1: If done. 
CY=0: Not done. 

ABCDEHL + rest of F preserved. 

EOBEY CPI 108 

Jz :EFCC Delete character 
CFI 10 
Jac :EF4R Insert character 

Jz :ED88 Cursor up
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064 

065 

066 
0b7 

068 

069 

070 
071 
072 

073 

074 

ECZE 
EC2D 
EC30 
EC33 
EC35 
EC38 
EC3B 
EC3ZD 
EC40 
ECAT 
EC45 
ECA8 

EC4E 
EC4C 
EC4D 
EC4E 
ECS1 
ECS2 

3 ECS3 

ECSé& 
ECS7 
ECSA 

ECSD 

ECSE 
EC&6Q 

EC6T 
ECb6E 
EC&67 

EC6A 
EC&D 
EC&E 
EC71 

EC74 
EC7S 
EC78 

EC7H 
EC7C 

2 EC7F 
ECBO 
EC83 

DAI FIRMWARE 2EBF4-2EDFS 

FE12 
DAABED 
CAD3ED 
FE14 
DAFGED 
CAABEC 
FE16 
DAB3EC 
CASOED 
FEL17 
CAFBEC 
C34BEF 

DS 
ES 
FS 
2AAR00 
7C 

BS 
CADAEC 

AF 
I2AF00 
IAARCOO 

95 
FEL7 
CCBBED 

2AR7200 

117AFF 
C3DSEC 

cS 
Q18600 
CDB&EC 

DS 
2AARF00 
2R 
22A%00 

C3IEFEC 

x 

FXKIK KKK KKK 
* WINDOW UF % 
KKK KKK KKK X 

* 

12 
:EDAR 

:EDD3 

114 
:1EDF6 
:EC4ER 
116 
:ECB3I 
:EDSO 
117 
:ECF8 
1EF4E 

V1.0 Rev.l1 

Cursor down 
Cursor left 

Cursor right 

Window up 

Window down 
Window left 

Window right 
Insert character 

Moves window up one line. 

Exit: All registers preserved. 

Window unchanged. 

Window changed. 

¥ 

X 

* 
* CY=0: 
X Cy=1: 

* 

El WUP FUSH 
FUSH 

L2E172 LXI 

3 

¥ SCROLL EDIT 
X 

1 Q072 
H 
1ET6R 

:EC74 

H 

D, :FF7A 
:ECDS 

Get offset of top of window 

Window unchanged 1f 

offset = 03 CY=0 

Clear curscr pos in buffer 
Get Y-offset cursor in 

in document 

Minus offset top of window 

Nr of lines in window -1 
Cursor up if at 

bottom of window 
Get cursor pos addr 

Delete cursor 
Move window. correct pntrs 

Length one line 

Put cursor on next line, 

quit with CyY=1 

DISFLAY DOWN ONE LINE: 

X Exit: BC preserved. AFDEHL corrupted. 

* 

L2E173  FUSH 
LX1 
cALL 

FUSH 
LHLD 
DCX 
SHLD 
JMF 

B 
B, 10086 
$EC86 

D 
: Q0AT 
H 
: 00A9 
: ECEF 

Length one screen line 

Move window up in text 

1 line 

Get offset of top of window 

=4 
And preserve it 

Frint new line of text at 
window bottom
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126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

145 
146 
147 
148 
149 

150 
151 
152 
153 
154 
155 
156 

157 
158 
159 
160 
161 

162 
163 
164 
165 
166 
167 

168 
169 
170 

171 
172 
173 

174 
175 

176 
177 

178 
179 

180 

181 
182 
183 
184 
185 
186 
187 

ECB6 
ECB? 
ECBA 
EC8E 
ECBC 

ECBD 

EC?0 

EC?1 
EC92 
EC93 
EC?4 

EC76 
EC97 

ECo8 
ECY9 
ECoA 
ECYRB 
EC?C 

EC?D 

ECAO 

ECAZ 

ECA4 
ECAS 

ECAB 
ECA9 
ECAA 
ECAD 

ECAE 
ECAF 

ECB2 

DAI FIRMWARE Z2EBF4-2EDFS 

2ABCOO 
54 

010800 

09 

ES 
2ABA0O 

EB 
09 

CDFBE& 
EE 

E1l 
DABDEC 
ce 

* 
KKK 0K 3K KK KOKKOK K KOK KKK KK K 
* MOVE WINDOW IN TEXT ¥ 
FOR KKK K FOKXOR KKK 0K KKK KKKk 

V1.0 Rev.1 

X 

¥ Moves window up or left. 

* 

¥ Entry: BC: Offset (#86 for 1 line, #02 for 

x 1 position). 
% Exit: All registers corrupted. 

X 

L2E174 LHLD :008C Get addr after end char area 
MOV D.H ) in DE 
MOV E,L ) 
DAD B Add offset 

XCHG HL: end char area; 
) DE: end char area + offset 

¥ Move full screen: 

L2E175 LXI B, :0006 

DAD B 
XCHG 
DAD B 

XCHG 
mMVI B,:3C 

¥ Move one line: 

LZE176  INX H 

INX H 

INX D 
INX D 

LDAX D 
MOV M. A 
DCR B 

JNZ tECP6 
x 

LX1 B, :0008 

DAD B 

FPUSH H 
LHLD :008A 
XCHG 

DAD B 

CALL :E&FB 

XCHG 
FOP H 

JC :ECB8D 
RET 

* 
HOK KK R 3KOKOKOK KKK KK 

X WINDOW DOWN X 
HOK KK KK KKK K KKk Ok 

3 not used locations 
at line end 
b 

) Add it to both HL and DE 

) and exchange DE and HL 

) 
60 char/line visible 

New destination pntr 

New origin pntr 

Get one char 
Move 1t to new screen loc 
char count -1 
Next char if not ready 

4 not-useable pos at line 

boundary 

HL pnts to end previous line 

(destination) 

Get addr start char area 
in DE 
Update origin too 

Compare HL-DE 

New origin in DE 

Destination in HL 
Evt another line 

* Moves window down one line. 
X 

¥ Exit: ABCDEHL preserved. 

x CY=0: Window unchanged. 

X CyY=1: Window changed. 

*
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188 ECBZ DS EWDN FUSH D 

189 ECB4 ES FUSH H 

190 ECBS FO FUSH FPSW 

191 ECE6 2ZAACOO LHLD :QO0AC Get Y-offset cursor in 

192 document 

193 ECEY 3AAP00 LDA : Q0A9 Get offset of top of window 

194 ECERC BD CMF L Cursor at top of screen 7 

195 ECEBD CCABED cz :EDAR Then cursor down 

196 ELCO D2DAEC JNC :ECDA Quit with CY=0 i+f 

197 window unchanged 

198 ECCE AF XRA A 

199 ECC4 32AF00 STA 1 Q0AF Clear cursor pos in buffer 

200 ECC7 2A7200 LHLD :0072 Get cursor pos addr 

201 ECCA ES PUSH H 

202 ECCE CD6BEZ CALL :ET6E Delete cursor 

203 ECCE CDDFEC CALL :ECDF Scroll edit display up 

204 one line 

208 ECD1 E1l FOP H - 

206 ECD2 118600 L2E177 LXI D.: 0086 Length one screen line 

207 ECDS 19 LZE178 DAD D One line further 

208 ECDé CD30ED L2E17%9 CALL :E330 Fut new cursor on screen 

209 ECDY 37 8TC Exit CY=1 if cursor moved 

210 ECDA E1 L2EIBO  FOF H 
211 ECDE 7C MOV AH 

212 ECDC E1 FOF H 
213 ECDD D1 FOP D 

214 ECDE C9 RET 

219 X 

216 ¥ SCROLL EDIT DISFLAY UF ONE LINE: 

217 X 

218 ¥ Exit: BC preserved, AFDEHL corrupted. 

219 * 
220 ECDF CS LZE181 FUSH E 

221 ECECO CDCEE1 CALL :EICE Scroll window up 1 line 

222 ECEZ ES FUSH H 

22T ECE4 2ZAAR00O LHLD  :00A9 Get offset of top of window 

224 ECE7 23 INX H +1 

225 ECE® 22A%00 SHLD 1 00A% Freserve it 

226 ECEE 111700 LXI D,: 0017 Nr of lines for window 

227 ECEE 19 DAD D HL pnts to new line at 

228 window bottom 

229 ECEF CDICEE LZE182 CALL :EE1LIC Skip lines 

230 ECF2 D1 FOF D 

231 ECF3 CDCOEE CALL :EECO Frint new line of text 

232 ECFé6 C1 FOFP ] 
ECF7 C9 RET 

X 

KKK KK XK KKK AR K kKK 

¥ WINDOW RIGHT % 

FRKFRKKRIOKR KKK KK 
X 
* Moves window right one position. 

* 

¥ Exit: ABCDEHL preserved. 

* Window unchanged. 

x CY=1: Window changed. 

X 

245 ECF8 DS EWRT PUSH D 
246 ECF? ES FUSH H 

247 ECFA FS FUSH FSW 

248 ECFE ZAABOO LDA : 00AB Get offset of left side 
of window
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250 
251 
252 
253 
294 
255 
256 
257 
258 
259 

260 
261 
262 
263 
264 

265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 ED 
277 

278 

279 

280 
281 
282 

283 

284 

285 
286 

287 

288 

289 

290 

2591 
292 
293 

294 

295 

296 
297 
298 

299 

J00 

301 
302 

303 

204 

305 
I06 

307 

308 

09 

310 

311 

ECFE 
EDOO 

EDO3 
EDO4 

EDO7 

EDOS 
EDOE 

EDOE 
EDOF 
ED12 
ED1S 
ED16&6 
ED17 
ED18 

EDIE 
ED1C 
EDIF 

22 

ED2S 
ED26&6 
ED29 

ED2ZE 
ED2E 

ED2F 
EDZ1 
ED34 
ED3IS 
ED36& 
EDI9 

ED3C 
ED3F 
ED4O 

ED43 
ED44 
ED47 

ED48 
ED4%9 
ED4A 
ED4E 

ED4E 
ED4F 

DAI FIRMWARE 2EBF4-2EDF5 V1.0 

FEC4 
CADAEC 

6F 
JIAABOO 

ED 

CCF&ED 
2A7200 

ES 
CD&RE3 
CD1BED 
£ 
23 

23 
C3D&EC 

[ 
QIFEFF 
CDCEE1 
FAABOO 

3C 
JI2AB00 
C63K 

1182FF 
47 

OE18 
2ABAOO 
19 
EB 

2AAT00 

CDICEE 

CD7EEE 
12 
CD3BEE 

CPI  :C4 
az 1ECDA 

MOV L,A 
LDA  :QOAB 

cMP L 

cz :EDF6 
LHLD :0072 
PUSH H 
CALL :E36E 
CALL :EDIE 
POP H 

LZE184  INX H 
INX H 
JMP :ECD6 

X 

Rev.1 

256-60 ? 
Abort i1f window at right en( 
of text 
Offset in L 
Get X-offset cursor in 
document 
Cursor at left side of 
window ? 
Then move cursor right 

Get cursor pos addr 

Delete cursor 
Scroll display left 1 pos 

Put cursor on screen: 

quit with Cy=1 

¥ SCROLL EDIT DISPAY LEFT ONE POSITION: 
X 

¥ Exit: BC preserved, 
X 

L2E1B5 FUSH B 

LXI B, : FFFE 

CALL :EICE 
LDA 1 00A8 

INR A 
STA : 00AB 
ADI 1 3B 

LX1  D,:FF82 
L2E186 MOV  B,A 

MVI 218 
LHLD :00BA 
DAD D 
XCHG 
LHLD :00A% 
CALL :EE1C 

AFDEHL corrupted. 

=2 
Scroll window 
Get offset of left side 
of window 
+1 

Freserve it 
+60 (offset right side 

of window) 
~7E 
Offset right side of 

window in E 
Nr of lines in window 
Get pntr to start char area 

Pos 60th char on screen 
in DE 
Get offset of top of window 

Skip lines 

¥ Put newly visible 60th character on screen: 

L2E187 CALL :EE7E 
STAX D 
CALL :EE38 
FUSH H 
LXI  H,:FF7A 
DAD D 

XCHB 
POF H 
DCR € 

L2E188 JNZ  :ED3C 

FOF R 
RET 

* 

FRORKK KKK KKK KKK 
* WINDOW LEFT % 
FRR RO KKK KKK 

Skip to Bth pos on line 

Next visible char in window 
Next line 

-86 (length one line) 
Fnts to &0th char on 
next line 

Update line count 

Scroll next line 1 not 
ready



FAGE 0& DAT FIRMWARE ZEBF4-2EDFS V1.0 Rev.l 
312 X 

313 ¥ Moves window left one position. 

“14 * 
315 ¥ Exit: ABCDEHL preserved. 

16 * CY=0: Window unchanged. 

317 X CY=1: Window changed. 

318 X 

319 EDS0 DS EWLF FUSH D 

320 EDS1 ES FPUSH H 
321 EDSZ FS PUSH FSW 
322 EDSZ IAAB00 LDA 1 00A8 Get offset of left side 

323 of window 
324 EDS6 B7 ORA A 

325 EDS7 CADAEC Jz :ECDA Abort if offset = O 

326 EDSA &F MOV L.A Offset in L 

327 EDER 3AABOO LDA 1 OOAR Get X-offset of cursor 

328 in document 

329 EDSE 95 SUR i 
330 EDSF FE3B CF1 : 3R Cursor at right side of 
31 window 7 
332 ED&1 CCD3ED cz tEDDT Then cursor left 

I33 EDé&4 2A7200 LHLD :0072 Get cursor pos addr 
334 ED67 ES FUSH H 

ED&8 CDEBET CALL :E36E Delete cursor 
ED&E CD74ED CALL :ED74 Move window, correct pntrs 

EDGE EL FOF H 
ED&F 2R L2E189 DCX H 
ED70 2R DCX H New cursor pos 

ED71 C3D&EC JMF :ECDé& Fut cursor on screens 
quit with Cy=1 

X 

-¥% SCROLL EDIT DISFLAY RIGHT ONE FOSITION: 

X 

¥ Exit: BC preserved: AFDEHL corrupted. 

X 

ED74 CS ZE190 FUSH & 

ED7S 010200 LXI E,: 0002 
ED78 CDB6EC CALL :EC8B6 Move window in text 
ED7E JAABOO LDA 1 Q0AR Get offset of left side 

of window 

2 ED7E 3D DCR A —1 

3 ED7F 32AB00 STA : 00A8 Freserve it 

EDB2 11F8FF LXI D,:FFF8 Gives in ED2E 1st pos 
on lst screen line 

EDBS CEZEED JIMP :EDZE Scroll display left 

¥ 
FOROKOKXOIOOK K KK X 

¥ CURSOR UF X 

KKK KKK KKK 

Moves cursor up one position. 

X 

* 

* 
¥ Exit: ABCDEHL preserved. 

X CY=0: Cursor not moved. 
X 

X 

El 

Cursor moved. 

368 EDBB DT 
349 ED8B9 ES FPUSH H 

370 EDBA FS FUSH FSW 

371 EDBE ZAACOO LHLD :00AC Get Y-offset cursor in 
372 document 

373 EDBE 7C MOV ALH
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Guit if cursor at top 

left; CY=0 

Clear cursor pos in buffer 

Get offset of top of window 

Cursor at top of window 7 

Then window up 

Store Y-offset cursor in 
document 
Get cursor pos addr 

Delete cursor 
Fut cursor on new posj 

qQuit with Cy=1 

Get Y-offset cursor in 
in document 

Preserve it 
Skip lines 

No move if cursor at last 
line of text: CY=0 

Clear cursor pos in buffer 

Get offset of top of window 

24 lines in window 
Cursor at window bottom 7 
Then window down 
Store Y-offset cursor in 
document 
Get cursor pos addr 

Delete cursor 
Put cursor on new pos; 
quit with Cy=1 

PAGE 07 DA1 FIRMWARE 2EBF4-2EDFS V1.0 

374 EDSBF BS ORA L 

375 ED9Q CADAEC Jz :ECDA 

376 

377 ED93 AF XRA A 

378 ED74 32AF00 STA : O0AF 
379 ED97 3AAF00 LDA :00A9 

380 ED?9A BD CMFP L 

381 EDYB CC4BEC cz 1EC4B 
382 ED9E ZR DCX H 
383 ED9F 22AC00 SHLD :00AC 
384 
385 EDAZ 2A7200 LHLD :0072 
3846 EDAS CDLEBEZ CALL :E36B 

387 EDA8 C3DZEC JMP tECD2 
388 
389 X, 
390 AOK KKK KKK XK KKK K ¥ 

391 ¥ CURSOR DOWN ¥ 
392 FKOK KR KOR KKK KKK X X 

393 * 
394 ¥ Moves cursor down one position. 

395 X 

396 % Exit: ABCDEHL preserved. 

397 X Cursor not moved. 
398 X Cursor moved. 
399 X 

400 EDAE DS ECDN FUSH D 

401 EDAC ES FUSH H 

402 EDAD FS FUSH FPSW 

403 EDARE 2AACOO LHLD :00AC 

404 
405 EDE1 23 INX H +1 

406 EDBZ ES FUSH H 

407 EDBEZ CDICEE CALL :EEILC 

408 EDE6 EL FOF H 

409 EDRB7 DZDAEC JNC tECDA 

410 

411 EDBA AF XRA A 

412 EDBB 32AF00 sTA : Q0OAF 

413 EDBE 3IAAZ00 LDA 1 Q0AY 

414 EDC1 Cé618 ADI1 318 

415 EDC3 ED CMP L 

416 EDC4 CCEBIEC cz sECB3 
417 EDC7 22ACO0 SHLD :00AC 
418 

419 EDCA 2A7200 LHLD :0072 

420 EDCD CD6BE3 CALL :EZ6B 
421 EDDO C3I&EEC JMP :ECGE 

422 
423 * 
424 RKK KK KKK KKK KK KK 

425 % CURSOR LEFT X 
426 HOK KK KKK KKK KK X K 

427 * 
428 ¥ Moves cursor left one position. 

429 * 
430 * Exit: ARCDEHL preserved. 

431 X CY=0: Cursor not moved. 
432 X CY=1: Cursor moved. 
433 X 
434 EDD3 DS ECLF FUSH D 

435 EDD4 ES FUSH H
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36 EDDS FS PUSH FSW 

437 EDD& IAABOO LDA : 00A8 Get offset of left side 
428 of window 
43% EDDY &F MOV L.A in L 

440 EDDA ZAABOO LDA : 00AR Bet X-offset cursor in 
441 document 
442 EDDD E7 ORA A 

443 EDDE CADAEC Jz tECDA Abort if X-offset = O 

444 EDE1 ED CMF L Cursor at left side of 
445 window ? 
446 EDEZ CCSOED Ccz :EDSO Then window left 
447 EDES D DCR A X-offset -1 
448 EDE& ZZABOO STA 1 O0AB Preserve it 
449 EDE? AF XRA o 
450 EDEA 3IZAFOO0 8TA : O0AF Clear cursor pos in buffer 
451 EDED 2A/7200 LHLD :0072 Get cursor pos addr 

52 EDFO CDGBET CALL :E36FR Delete cursor 
453 EDF3 CZ16ED JMP :ED1&6 Fut cursor on new pos: 

454 quit with CY=1 
455 * 

456 * 

457 X 

458 EDFé& END 

KK KRR K XOK KK K KKK KKK KK KK KKK K K 

¥ SYMEROL TAEBLEX 
AORKOK K KK KK KOK KK KK 0K KK KK KKK K K 

ECDN EDARB ECLF EDD3 ECUF EDB8 EINIT EBF4 

EOBEY ECILE EWDN ECB3 EWLF EDSO EWRT ECF8 

EWUF ECARB LZEL172 EC6E L2E173 EC74 LZE174 ECB6 

LZE175 EC8D LL2ZE176 EC96 LZE177 ECDZ LZE178 ECDS 

L2E179 ECDé& LZE180 ECDA LZE181 ECDF L2E182 ECEF 

LZE184 ED16& L2E18S EDIR LZE186 EDZE L2E187 ED3C 
L2E188 ED4E LZE189 ED&F L2E190 ED74



PAGE 01 

002 
003 
004 
[elels] 

Q06 
Q07 
008 
009 
010 

011 
012 

013 

014 

015 
a6 
017 

018 

019 
020 

021 
022 
023 
024 
025 

026 

027 
028 
029 

030 
031 

032 
Q33 

034 

035 
036 

037 

038 
039 

Q40 

041 

042 

0473 
044 

045 
046 
047 
048 
049 
050 

051 
052 

0S5 
054 

055 

0S6 

057 

0S8 
059 
060 

061 

062 

063 

EDF& 

EDF7 
EDFB 
EDF9 

EDFC 
EDFE 
EDFF 

EEOZ2 
EEQ4 

EEQO7 
EEO8 
EEOR 

EEQOC 

EEOF 
EE10 

EE13 

EEL1& 
EE19 

EE1IC 

EE1D 
EELE 
EELF 
EE22 

EEZ3 
EE24 
EE27 
EEZA 
EEZB 
EE2C 

EE2F 
EE30 
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JAABOO 

C&63R 
&F 
JAABOO 

FEFF 
CADAEC 
ED 
CCFBEC 
3C 
3I2AB00 

AF 
JI2AF00 

2AR7200 
CD&BET 
C34FED 

CA34EE 

1B 

C322EE 

ORG 1EDF6 
X 

L3 

X 
FORKORKK KKK KKK KKK X 
* CURSOR RIGHT ¥ 
KKK KKK KKKk KKKk K 
X 

¥ Moves cursor right one position. 

3 

X Exit: ABCDEHL preserved. 
X Cy=0: Cursor not moved. 

X Cy=1: Cursor moved. 

X 
ECRT PUSH D 

FUSH H 

PUSH PSW 
LDA 1 00A8 Get offset of left side 

of window 
ADI : 3B Calc end of window 
MOV L.A Result in L 

LDA 1 00AR Get X-offset of cursor 

in document 
CPI 2 FF Max nr char/line reached ? 
Jz $ECDA Then quit with CY=0 

CMF L End of window reached 7 
cz sECF8 Then window right 
INR A Incr cursor pos on line 

STA : 00AR Store X-offset of cursor 
in document 

XRA A 

STA : 00AF Clear cursor pos in buffer 

LHLD :0072 Get cursor pos addr 

CALL  :E36B Delete old cursor 
JMF sED&F Fut new cursor an screeng 

quit with Cy=1 

* 
KK KKK XK KOk XK 5K K KK K K K K 3Ok XOK KK X KOk X 
¥ SKIF LINES IN EDIT BUFFER X 
KK KKK KK K 0K 3 K KKK KK XK K KKK KK K K K X 

Entry: 

Exit: 

X 
* 
x 
3 
x 
X 

X 

¥ 
L2E191 

L2E192 

HL: Number of lines to be skipped. 

HL: Points to 1st not skipped line. 

Cy=1: 0O.K. 

Cy=0: End of text reached before count 
is zero. 

ARCDE preserved. 

FUSH D 
PUSH FPSW 

XCHG Count in DE 

LHLD :00A2 Get startaddr editbuf 
MOV A,D ) 
ORA E ) Abort with CY=1 if ready 

Jz 1EE33 ) 

CALL :EE38 Next line 
NOF 

ORA A 

Jz :EE34 Abort with CY=0 if end of 

buffer reached before DE=0 
DCX D Count -1 

JMP $EE22 Skip next line
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Q&4 
Q&5 
066 

a&7 

068 

069 

070 

a71 

072 

Q73 

074 

075 

076 
Q77 

078 
079 
080 

081 

082 

[e]=5:3 

084 

085 

08é 

087 
088 
09 

090 
091 

092 

Q93 

094 

a9S 

096 

097 

098 

099 
100 
101 

102 
103 

104 

105 

106 

107 

108 

109 

110 EE 

111 
112 

EE38 

EE3Z? 

EE3A 

EE3D 

EEJE 

EE40 

EE43 

1135 EE 
114 

115 EES 
116 

117 

118 

119 

120 

121 

22 

123 

124 
125 

DAI FIRMWARE 

7E 

B7 
CA4ZEE 
23 
FEOD 
C238EE 

ce 

2AACO0 

o4 
SD 
CD1CEE 
22R200 

ES 
2RAF00 

2ABAOO 

19 

2ZRO0O0 

E1 

L2E193 S8TC 
L2E194 POF 

MOV 

POF 

RET 
¥ 
KKK KK KOROK KKKk XK 
¥ NEXT LINE x 

OK KK KKK KO KK KK 

x 

Entry: HL: X 

X 

¥ Exit: HL: 
* Az 
X BCDE 

* 
(% 2E195 MOV 

L2E196 RET 
X 

2EDF6-2EFFF V1.0 Rev.1 

D 
AD 
D 

points to text, each line ended by 

& car.ret, last line followed by O. 

Foints to next line. 
0 if end of text reached, else CR. 

preserved. 

AM Get char from text 

?EE43 Ready if end of text reached 

?OD Car.ret ? 
tEEZB Loop till end of line found 

FOK KKK KKK KK KKK KKK K K KK KKK KKK KKK KK KKKk X 

¥ FIND CURRENT FOSITION IN EDIT BUFFER * 
KKK KK KKK KK 30K 30K K KK KK XK K KKK KOk K $OK XK K KKKk X 

3 

% Exite CY=1: 

X 

* Cy=0: 

* 
* ABCDE 

X 
L E197 LHLD N 

DCR 
INK 
8s7C 
RNZ 
FUSH 
FUSH 
FUSH 
LHLD 

MoV 
MOV 

CALL 
SHL.D 

PUSH 
LHLD 
CALL 
MYI 
CALL 
XCHB 
LHLD 
DAD 
SHLD 

POF 

HL: (OOAF/AE) = cursor position in 

buffer. 
HL: Foints to cursor line in the 

edit buffer. 
preserved. 

: OOAE Get pntr to cursor pos 

in buffer 

H 

H 

Quit (CY=1) if (AF) Q 

D 

B 

PSW 

1 00AC Get Y-offset of cursor 
in document (no lines to 
be skipped) 

D.H ) in DE 
E,L ) 

¢EEIC 8kip lines 

1 00B2 Store pntr to start cursor 

line in buffer 

H and preserve it 

: 00AT Get offset of top of window 

1E6F2 Calc difference 

A, 286 Length one line 
:EB46 Calc total length 

Result in DE 
: 008A Get startaddr char area 
D Add offset 
1 OORO Preserve pntr to start 

cursor line on screen 
H Get pntr to start cursor
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126 
127 
128 
129 
130 
131 
132 

133 
134 

135 
136 
137 
138 
139 
140 

141 

142 

143 
144 

145 
146 
147 

148 
149 

150 

151 

152 
153 
154 

155 
156 
157 

158 

159 

160 

161 

162 

163 

164 

165 
1686 

167 

168 

169 

170 
171 
172 
173 
174 

175 
176 

177 
178 

179 

180 

181 

182 
183 
184 
185 
186 

187 

EE&E 

EE71 
EE72 

EE7S 
EE76 
EE77 
EE78 
EE7% 

EE7A 

EE7H 

EE7C 

EE7D 

EEZF 

EEBZ 

EEBS 
EE8& 
EES? 
EEBE 

EEBE 

EE?0 

EE93 

EE94 

EE?S 

EE®8 
EE9E 
EESC 

EEFD 

EEAO 

EEAZ 
EEAT 
EEA4 
EEAS 

DAl FIRMWARE ZEDF6-2EFFF V1.0 Rev.1 

3AABOO 

47 
CD7BEE 

C1 
78 
c1 
D1 
3F 
c9 

CS 
DS 
OEOO 

C3IFDD1 
CAASEE 
B7 
CAAROEE 
FEOD 
CAAOEE 
FEO9 

CA98EE 
oc 
23 
C37FEE 

CDALEE 
78 

B9 
D294EE 

3E20 

37 
Di 

ct 
ce 

line in buffer 
LDA : OOAR Get X-offset of cursor 

in document 
MOY B.A in B 
CALL :EE7B Skip to Eth pos on line 

exit: HL pnts to cursor pos 

POF B 
MOV ALK 
FOFP B 
FOF D 
CcMC Abort with CY=0 

RET 
x 

30K KKK HOK KKK KK KKK KK KKK KK KK KKK X KKK KK KX 
% SKIF 7O Bth POSITION ON TEXT LINE ¥ 
KR KKK K KKK OK 0K KK KK KKK K KO KFOKKRR K X XK K K 

= 

% Looks through a textline until Bth position is 

% found. On exit, character on this position 1s 

X in A. 

X 

¥ Entry: HL: Start text line. 
X E Number of position in line. 

X Exit: CY=0: Fosition found: 
* A: Character on that position. 
* HL: Foints to Bth position. 

¥ BCDE preserved. 

X CY=1: Bth position 1s beyond car.ret. 

* tab or end of text. 

* HL: Foints to CR, tab or O. 
* A: Space. 
L3 

LZE198 FUSH B 

FUSH D 
MVI 2e 300 Init count 

L2E199 JMF s DIFD Evaluate character 

L2E200 JZ sEEAS Abort if Bth pos reached 

ORrRA A Set flags on char 

Jz :EEAQ Jump if end of text reached 

CFI 1 0D 

Jz tEEAQ Jump 1f char i1s car.ret 

CF1 109 

JzZ 1 EE9S Jump if char is tab 

INR c Incr count 
L2E201  INX H Fnts to next pos on line 

JMF sEE7F Loop untill ready 

X If character is tab: 

L2E202 CALL :EER6& Tabulate 
MoV A.B Reqd pos in A 
CMF C Compare with tab stops 

JNC 1EE94 Continu if not past tab 

¥ 1f end of line or end of text reached or 14 

X past tab: 

L2EZ03 MVI AL 220 Set char is space 
STC Abort with Cy=1 

L2E204 FOF D 
FOF B 

RET
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188 * 

189 KEKKKKKKKKK K 

190 ¥ TABULATE ¥ 

171 KKK KKK KKK 

192 * 

193 % Routine goes through tab-table for 1st 

194 ¥ tab—-stop > C. 

195 * 
194 X Entry: OOR4/BS5: Pointer to tab—-table. 

197 X C: Line position. 

198 ¥ Exit: If found: Tab in C. 

199 * Else: C=C+ 1. 

200 X AFBDEHL preserved. 

201 * B 

202 EEAL FS L2E205 PUSH FSW 

203 EEAR7 €5 FUBH 
204 EEAB ES PUSH H 

2085 EEAT 2AB400 LHLD :00B4 Get addr tab table ) 
206 EEAC 41 L2E206 MOV B,C Line pos in E 

EEAD 04 INR B +1 

EEAE 7E MoV AM Get tab from table 

EEAF RB7 ORA A 

EERO CABAEE Jz :EEBA 1f end tab table reached 

EER3 23 INX H Pnts to next tab 

EEER4 47 MOV B.A Tab in E 
EEBS 79 MoV A,C Line pos in A 

EER&6 B8 CMF B 
EER7 D2ACEE JINC 1EEAC Get next tab if line 

pos » tab stop 

EEBA 48 LZEZ07 MOV C.RB Replace line pos by tab stop 

or by line pos +1 1f no tab 

found 

EEEBE E1 FOF H 

EERC F1 FOF PSW 
EEBD 47 MoV B.A 

EEBE F1 POF FSW 
EEBF C% RET 

¥ 
KKK KK KK K KKK K KOK KK KKK K K OO K K X K K KK 
* FRINT LINE OF TEXT IN WINDOW ¢ 
KKK KOK KKK KKK K 3OKKOKOK K KOKKOK0K 30Kk KK K 

* 

¥ Entrys: HL: Address of textline in buffer. 

X DE: Line control byte of screen line 

¥ to print text on. 
* 00AB: Number of non-printing positions. 

* 
¥ During execution loop: 
* H Nr of non-printing pos left +1. 

X Nr of screen line pos left. 

* Current text line position. 

* Count of blanks inserted. 

* Foints to text. 
* FPoints to screen. 

* 
EECO CS L2E208 B 
EEC1 ER 

EECZ O1F8FF B,:FFF8 

EECS 09 B ist printable pos on screen 

EECS ER in DE 

EEC7 3AABOO : 00AB Get offset of left side 
of window 



PAGE 035 

250 
251 
282 
253 
254 

255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

267 
268 

EECA 
EECE 
EECC 
EECE 
EECF 

EED1 
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3C INR A 

47 MOV  B,A 
QE3C MVI C,:3C 

DS FUSH D 
1600 MVI D,:00 

SA MOV E,D 

X Loop: 

3IE20 L2E209 MVI A2 20 
1D DCR E 
ic INR E 
C2ECEE JINZ :EEEC 
7E MOV AM 
B7 ORA A 
C3D1D1 JMF :DID1 
FEOD L2E210 CFPI1 : 0D 

CAECEE Jz :EEEC 
1EQO MVI E, : 00 

23 INX H 
FEO9 CPI 109 

CAOBEF Jz tEFO8 
iC L2E211  INR E 
iD L2E212 DCR E 

14 INR D 

oS DCR B 

C2DZEE JINZ 1 EEDZ2 

04 INR B 

EZ XTHL 

77 MOV M. A 

2B DCX H 
2B DCX H 

E3 XTHL 
oD DCR C 

CZD2ZEE JINZ :EEDZ 
CD3BEE CALL :EE3B 

E3 XTHL 

11FAFF LXIX D.:FFFA 

19 DAD D 

EB XCHG 

El FOP H 

C1 FOF B 

€9 RET 

¥ Tab—handling: 

CS L2E213 FUSH B 

A MOV  C,D 
CDALEE CALL :EERé& 

79 MOV A,C 

92 SUER D 

3D DCR A 
SF MOV E.A 
c1 POP B 
3E09 MVI A, 09 
C3EEBEE JMP : EEEE 

X 

Rev.1 

B is offset +1 
60 visible characters 
Freserve start screen line 
) Init current text pos 

) and blanks count 

Space 

E<>0: Update screen pos pntr 

Else: Get char from buffer 
Set flags on char 

Test character 

Skip tab-handling if CR 

Reset blanks count 
Pnts to mext char in text 

Tab ? 
Then tab-handling 

Update blanks count 

Update line position 
and nr of pos left in window 

No printing, cont with 

next char 

Screen pos in HL 

Display char on screen 

Next screen pos 

Freserve it 
End of screen line reached 7 

Next char if not 
Else: next line 
HL is screen pos 

HL is 1st useable pos 

on next line 
into DE 

C is pos on current line 

Tabulate 
Next tab stop in A 
) Calc blanks to be inserted 
) 

Update blanks count 

Restore tab char in A 

KK KK KKK KKK KKK KKK K KKK K X KK K K 

% FRINT A COMPLETE WINDOW X 
KKK KKK KOK KOK K KKK 0K K KOKOKKOK KRk K
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EF17 
EF13 
EF1R 
EF1E 
EF1F 

EF22 
EF25 
EF28 

EF29 
EF2A 
EF2ZB 

EF2C 
EF2D 

EFZ0 
EF31 

EF34 
EF37 

EFZA 

EF3R 
EF3C 

EF3ID 
EF3 

EF41 
EF42 

EF45 
EF48 
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ES 
2ABCO0O 

CDFEE& 
El 

CAZ8EF 
CDCOEE 
C317EF 

ce 

FS 
cs 
DS 

ES 
2ZABOOO 

EE 
2AB200 

CDCOEE 
C338E1 

FS 

cS 
DS 

ES 
2ABAOO 

EB 
2AAF00 

CD1CEE 
C3I8SCE 

Text is printed in window from (DE) to bottom 

text screen if text ends. A ASCII © (vertical 
bar) is printed at the beginning of all 

following lines. 

DE: 
Exit: HL: 

Points 
Foints 
Points 
Bottom 

to text. 
to line control byte screen line 
to next line to print. 

text screen. 

AF corrupted, EC preserved. 

X 

3 

* 

X 

* 
x 

¥ Entry: HL: 

X 

* 
X 

* 
* 
L2E214 PUSH 

L2E215 RET 
x 

H 
1 Q08C 
: E6FB 
H 
:EF28 

:EECO 
tEF17 

Get bottom text screen 
Compare HL-DE 

Quit if window full 
Frint a textline 

Loop until ready 

KKK K K KK KK KK KKK KOK K KK KK K K K XK KK KKK K X %0k X K K 
* PRINT A TEXT LINE FOINTED BY (0OOB2) X 
¥ ON SCREEN POSITION (OOBO) IN WINDOW X 
KKK KKK KKK KOKOKK KK KKK K KKK K OKOK KRR KKK KKK 

X 
¥ Exit: All reqisters preserved. 

* 

LZEZ16 PUSH 
FUSH 
FUSH 

PUSH 
LHLD 

XCHG 
LHLD 

CALL 
JMP 

* 

FPSW 
B 

D 
H 
3 QORO 

1 00B2 

1EECO 
:E138 

Get pntr to start cursor 

line on screen 

in DE 
Get pntr to start cursor 

line in buffer 
Print a text line 
Fopall, ret 

KKORKOK KKK KKK KK KK KK X 0K 
* PRINT FULL SCREEN X 
AR OK KKK KKK KK KKK K K K 

3
%
 

9%
 

3 
3%
 

3%
 
% 

¥ 

2EZ17 FUSH 
FPUSH 

FUSH 
FUSH 

LHLD 
XCHG 
LLHLD 

CALL 
JMF 

FSW 

B 
D 

H 
1 008A 

1 00A9 

tEELC 
:CEBS 

Prints from Nth line in full screen window. 
N is the offset of the top of the window from 
the start of the edit buffer. 

Exit: All registers preserved. 

Get startaddr char area 

in DE 
Get offset of top of window 

Skip lines 

Print complete window
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374 

375 
376 
377 
378 

379 
80 

381 
382 
383 
z84 

385 
386 

387 
388 

389 

390 
391 

392 

393 

394 
395 

396 
397 

398 
399 

400 
401 

402 

403 

404 

405 
406 

407 
408 

409 

410 
411 

412 

413 

414 

415 

416 

417 
418 
419 

420 
421 

422 

423 

424 
425 
426 

427 

428 

429 
430 

431 
432 

433 
434 
435 

EF4RB 
EF4C 

EF4D 
EF4E 

EF4F 
EFS0 
EFS3 
EFS4 

EFS7 
EFSA 
EFSE 
EFSC 

EFSF 

EF&62 
EF&63 

EF&66 
EF&67 
EF&8 

EF6E 
EF6C 

EF6D 
EF&E 
EF71 

EF72 
EF73 

EF74 
EF7S 
EF76 
EF77 
EF78 

EF7E 
EF7C 
EF7D 

EF7E 

EF81 
EF82 
EFB4 
EF87 

EFBA 
EF8D 
EF8F 

EF92 
EF9S 

EF96 

EF97 
EF98 

EF99 
EF%A 
EF9B 

DAI FIRMWARE 2EDF&6-2EFFF V1.0 Rev.l 

CS 
FS 

DS 
ES 
47 
ZARLOO 

EE 
2AARZ00 
CDFBE& 

EB 
78 
DC44EE 

D296EF 

ES 
2A7200 

2B 
CDCZE& 
23 

77 
23 
22AE00 

E1l 

FEOD 
CAZCEF 
CD29EF 

CD30EX 
FEQ9? 
CABYEF 

CDF&6ED 

KERKKKKKKRKRKKKEKKRKKKKRKKKKKKK 
¥ INSERT CHARACTER IN BUFFER X 
AKXKKKKKKKKIRRERKKR KKK KK KARR KRR 

X 
X Entry: Character in A. 

X Exit: ABCDEHL preserved. 
Buffer full, no action. 

Character inserted. 
X CY=0: 

X Cy=1: 

EINCH PUSH 
PUSH 
FUSH 
PUSH 
Moy 
LHLD 

XCHG 

L2E218 STC 

L2E219 POP 

X If car.ret: 

B 
FSW 
D 
H 
B.A 
1 00A6 

1 00A4 

:E6FR 

AB 
:EE44 

tEF96 

H 

10072 

H 
1ETOR 

Char in B 
Get end available space 

in DE 
Get input pointer 

Compare HL-DE 

Input pntr in E 

Char in A 
Space available: Find 

current pos in buffer 

Buffer full: quit, char in A 

FPreserve end available space 

Get cursor pos addr 

Put it on stack 

Delete cursor 

0ld input pntr in HL 

+1 

Update input pointer 

) 01d input pntr in BC 

) 

0l1d input pntr -1 in DE 

Get end available space 

=1 

Move screen area 1 pos 

Insert char in buffer 

Freserve pntr to cursor 

in buffer 
Get end available space 

Jump if char is car.ret 

Reprint text line in window 
Fut cursor on screen 

Jump if char 1s tab 
Move cursor right 1 pos



FAGE Od 

436 
4%7 
438 
439 
440 
441 
442 
343 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 

EF?C 
EF9D 
EFAO 
EFAZ 

EFA6 
EFA%? 

EFAC 
EFAF 
EFBO 

EFBE 
EFR&6 

EFB9 

EFBC 

EFBF 

EFCO 

EFCZ 
EFCé 
EFC? 

EFCC 
EFCD 
EFCE 

EFCF 
EFDO 

EFD3 

EFD& 
EFD7 

EFDB 

EFDE 
EFDC 

EFDD 
EFDE 

EFDF 
EFEZ 

EFE3 
EFES& 
EFE7 
EFEA 

EFEB 

EFEE 
EFEF 

DAI FIRMWARE Z2EDF6-Z2EFFF V1.0 Rev.l 

AF 
3I2AB00 
32AB00O 
I2AF00 

CDZAEF 
ZABOOO 

CD3I0ES 

CDABED 
CI95EF 

CDF&ED 
JAAROD 

47 
2ABZ00 

CD7BEE 

DABTFEF 
C395EF 

CcS 
FS 

DS 
ES 
CD44EE 
DZ96EF 

CAFGEF 

Qo0 

0O 

Qo 

ES 
2A7200 

CD&BET 
ER 
2AA400 
2B 
22A400 
44 

4D 

L2E220 XRA 
STA 
sTA 
8TA 

CcALL 
LHLD 

LXI 

DAD 
cALL 

CALL 
JMP 

* If tabe 

L2E230 CALL 

LDA 

MoV 
LHLD 

CALL 
Jc 
JMF 

* 

A 

:Q0A8 

:00AR 
1 00AF 

:EDFé6 

1 Q0AR 

B, A 
1 00R2 

sEE7R 

1EFBY 

1EF9S 

) 

) Reset pointers 

) 

Reprint full screen 
Get pntr to start cursor 

line on screen 

New cursor addr 
Put cursor on screen 

Move cursor down 
Quit with Cy=1 

Move cursor right 5 
Get X-offset of cursor 

in document 

in B 
Get pntr to start cursor 

line in buffer 
Skip to Bth pos on line 

Again 

Abort with CY=1 

KKK KK KKK KKK OK AKX K R KK KK K K X kKK 

¥ DELETE CHARACTER IN BUFFER ¥ 
RO KKK KKK KKK KK K K K XK KK X KK kKKK 
X 

¥ Deletes character at cursor position and moves 

* the text above this position. No action if past 

¥ car.ret, tab or at or beyond end of text. 

Exit: ABCDEHL preserved. 

* 

* 

X Cy=1: 
X CY=0: 

* 
EDLCH PUSH 

PUSH 

PUSH 
PUSH 
CALL 

JNC 

MOV 
ORA 
Jz 

NOF 

NOF 
NOF 
FUSH 

LHLD 
XTHL 
CALL 
XCHG 

LHLD 
DCX 

SHLD 

MoV 
MOV 

0. K. 
1f past car.ret, tab or beyond O. 

B 
PSW 

D 
H 
:EE44 

1EF96 

AM 
A 

:EF96 

H 

10072 

1ES6E 

1 00AR4 

H 

: 00A4 

B.H 
c.L 

Find current pos in buffer 

Quit if past CR, tab 

or O with CY=0 

Get char 

If at end of text: 

quit with CY=0 

Get cursor pos addr 

preserve it on stack 

Delete cursor 
Original HL in DE 
Get input pointer 

Decrement it 
And store update input pntr 

) Move updated pointer 

) into EC
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498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 

FOKOK KKK KKK K KKK KKK KKK KK XK K K 

¥ 8YMBOL 
RO KRR KO0KK K KKK KRRk KKKk KKK K 

ECRT 
L2E192 
L2E196 
L2E200 
L2E204 

L2E208 

L2E212 
L2E216 
L2E220 EF9C 

EFFO 

EFF1 
EFF2 

EFFS 
EFF7 
EFFA 
EFFD 

FOO0 

DAI FIRMWARE 2EDF6-2EFFF V1.0 

OB 
EB 
CDC2Eé6 

FEOD 

C429EF 
CC3AEF 

C3F2CE 

EDF& EDLCH 
EE22 L2E193 

EE43 L2E197 
EEBZ2 L2E201 
EEAS L2E20S5 

EECO L2E209 
EEEC L2E213 

EF29 L2E217 
L2E230 

* 
% 

w*
 

TABLEZX 

EFCC 

EE3S 
EE44 
EE94 
EERS 

EED2 
EF08 
EF3A 
EFE? 

DCX 
XCHG 
CALL 

END 

EINCH 
L2E194 
LZE198 
L2E202 
L2E206 

L2E210 
L2E214 

L2E218 

B 

1E6C2 

10D 
1EF29 
tEF3A 
:CEF2 

EF4EB 
EE34 
EE7B 
EE98 
EEAC 
EEDE 
EF17 
EF9S 

Rev.1 

Decrement it once again 
restore original HL 
Move screen area above 
downwards 
Deleted car.ret ? 
If not: reprint text line 

reprint full screen Else: 
Put cursor on screen, 

with 

L2E191 
L2E195 
LZE199 
L2E203 
L2E207 
L2E211 
L2E215 
L2E219 

Ccy=1 

EE1C 
EE38 
EE7F 

EEAO 
EEBA 
EEEE 
EF28 
EF96 

abort



FAGE O1 

002 

003 

004 

005 

00b6 
007 

008 

009 

010 

011 

012 

013 

Q14 

015 
016 

17 
018 
019 
020 

021 
022 
023 
0z4 

025 

026 
027 
028 

029 
030 

031 

032 
033 
034 

03% 

036 
Q37 

038 
039 
040 

041 

04z 

043 

044 

45 
046 
047 

048 
049 

050 
051 
052 

053 

054 

0S5 

aSé6 
057 
oS58 
059 

060 

061 
062 

EQOQ 
EOOT 
EQO& 
EOQ9 

EOOC 
EOOF 

E012 
EOLS 

EO18 

EQ19 
EQ1A 

EOLB 

EO1D 

EOLF 

E022 
EO023 

DAI FIRMWARE JIEQOO-3IELIFS V1.0 Rev.1 

C324E0 
C32RE7 
C345E1 
C374EA 

C390EF 
C39CET 

C3I3FE? 
C338E? 

23 
FS 

7D 
FEERE 

JE1A 

D2FSD? 

F1 

c? 

ORG $EQQO 

X 

* 

X 
* === == ===== 

X¥% ENCODING / UTILITY PACKAGES XXX 
* =z====== mmmsmmsssossmm==== 

X 

X Called by RST 13 DATA XX. XX indicates the 

* offset of E000 for the different entrypoints. 

* 

% Contains also the key encoding routines and the 

¥ Heap organisation routines. 
* 

KKK KKK K KK KO KK 

¥ ENTRYFOINTS X 
KHOKOKK KK 0K KR ¥Rk X 

* 

ELINE JMF :E024 Encode a BASIC line 
ELN JIMP tE72A Encode a linenr 
ETCON JMF :E145 Encode a constant 
USTART JMF tEAT74 Start Utility packaage 

DBOOT JMF sEF?0 Disc bootstrap 

MHREQ JMF 1EQ9C Heap request 

MINKEY JMP 1E93F Encode a key input 

L3IEZ?4 JMF 1ER3S Get inputs from keyb 

or DINC 

* 
X  assmsm——os —ia 

*¥% ENCODING PACFAG (22 
ES = 

¥ 
% Generally in the encoding routines, HL points to 

¥ the first free location in the EBUF. C points to 

¥ the input text line. 

* 
KR KKK KKK K KKK KKK KK K KOk K 

¥ UFDATE EBUF FOINTER % 

KK 30K K K KK KK KK KK K K KOk KK 

* 
¥ Increments the input pointer and checks 1f the 

¥ encoded input buffer (EBUF) is full. 

X 

¥ Entry: HL: input pointer EBUF. 

¥ Exit: HL: updated pointer. 

* Other registers preserved. 

* 

INXCH INX H Incr pointer 

FUSH FSW 
mMov Al Get lobyte in A 

CFI :BE Max value reached? 

MVI A 1A Buffer full ? 

JNC :D9FS Then run error “LINE TOOD 

COMFLEX? 

FOF FSW 

RET 
* 

FOK KK KKK K KK K KK K KKK KK KKK KKK X 

% ENCODE A BASIC COMMAND X 

AR K KKK KKK KR HORKKOK K R OK KKK X 

* 
¥ Locks for a match between input on line and the
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064 
065 
066 
067 

068 
069 
070 
071 

072 
073 
074 
075 
076 
077 

078 
079 

080 
081 
082 

B3 

084 

085 

086 
087 

088 

089 
090 

071 

092 

093 
094 

Q9% 

096 

07 

098 
099 

100 

101 

102 

103 

104 

105 

106 

107 
108 
109 
110 
111 

112 

113 

114 

115 
116 

117 

118 

119 
120 
121 
122 
123 

124 
25 

E024 

EOZS 
E026 

E029 
EO02ZA 

EOZER 

EO2D 

EQ30 
EO31 
E0Z4 

EO3S 
EOZ6 
EO38 
EOT 
EOZE 
EOZE 
EQZF 

EO40 
E042 
E044 

EQ4S 
EO46 
E047 
E048 

EO49 
EO4A 
EO4E 
EO4E 

EO4F 
EOSO 

DAI FIRMWARE 3IEOQQO0-3EIFS V1.0 Rev.l 

DS 
ES 
214FEOQ 

ES 

ES 

1EO2 

21BFCR 

DS 
CD34CA 

JE18 
CAFSD? 
7E 

23 
E&TF 
F&80 
SF 
7E 
23 

b6 
&F 
E3 

73 
CD18EOQ 

c9 

D1 
CDD2DD 

are stored 

Entry: HL: 

C: 
Exit: HL3s 

C 

E : 
7 

3 
3 

3%
 

3 
% 

3 
3 

W 
I 

W 
M 

W 
K 

K 
H 

F 
W 

N 

3E2 FUSH 
PUSH 
LX1 

XTHL 
FUSH 

MVI 

LXI 

FUSH 
CALL 
FOF 

MOV 
ANI 
ANA 
MVI 
Jz 

MOV 
INX 

ANIT 
ORI 
MoV 

MOV 
INX 
MOV 

MOV 
XTHL 
MOV 
CaLL 
RET 

o
M
 

W 
W 

W 
N 

W 
W 

L3IES FOF 
CALL 

On stack: 

in EBUF. 

BASIC command table #CBBF. Error exit ~COMMAND 
INVALID® if the 2 high order bits of the code in 
the table don’t match the mask in D. Else the 
code (#80 + low order 6 bits from code in table) 

1st free position in EBUF. 

Mask for direct command (#80) or 
program input (#40Q). 

Position on current line. 

Updated. 

Points to 1st not used input in line. 

Code just stored. 
ED preserved, 

Exit with jump to address found in table. 

#EO4F is on stack as next returnaddress, 

entry DE is next on stack. 

D 
H 
H, : EO4F 

H 

E,:02 

H, : CBEF 

D 
:DDD2 

AF corrupted. 

Returnaddr after finishing 
encoding 

Save it on stack 

Save HL again 

Addit. offset for finding 

instruction in table 
Startaddr table with strings 

Basiccommands 

Find instr in table 

Get mask for direct/program 

Get instr code from table 
) Check 'if it 
) is a valid command 
If not: Run error 

COMMAND INVALID”? 

Get instr code from table 

) Make it a token 
) 

Store token in E 
) 

) Get addr of encading 

) instruction in HL 

) 
and save it on stack 
Store token in EBRUF 

Update EBUF pointer 

Go to encoding instruction 

return afterwards to EQ4F 

End of encoding of an input line (after running 

the command specific processing). 

Checks if character after BASIC command is CR or 

Entry: C : points to position on current line. 

Original DE. 

Get type of command in D 

Get char from line, neglect 

tab + space



FAGE O3 

126 
127 
128 
129 
130 

131 

132 
33 

134 

138 

126 

137 

=8 

139 

140 

141 

142 

143 

144 
145 

146 
147 

148 

149 

150 
151 

152 
153 

154 

155 

156 

157 
158 

159 

160 
161 
162 

163 
164 

165 

166 
167 

168 
169 

170 
171 
172 

173 

174 

175 
176 
177 

178 
172 

180 
181 

182 
185 

184 

185 

186 
187 

EOS3 
EOS4 
E0S6 

E0SS 
EOSE 
EOSE 

EOSF 
EO62 

E064 

E0&7 
E0LT 

E0LL 

EO&F 

EO72 

EO7S 

EO78 

EO7E 
EQ7E 
EOg1 

E0O82 
E084 

E087 

E088 
EOB89 

EOBA 

EOBE 

EOBD 

EOBE 

EO90 

E091 
EOR2 

EO 

EO?4 

EQYS 

E0?7 

E098 

DAl FIRMWARE JEQOO-3ELFS 

oc 
FEZA 

CAZ4EOD 

FEOD 

CZORDA 
co 

CDFEEQ 
FE20 

CALADA 

FE10 

1188EQ 
CERED 

CC&DES 

C476EZ 
1190E0 
CI9AEQ 

CC6DES 
CA476EZ 
c? 

36FF 

CDI8EQ 

c? 

02 
54 
4F 
&FED 

0o 
OBDA 

04 

o3 

54 
45 

S0 
THEO 

00 
B2EQ 

INR c 
CPI 13A 
Jz 1E024 
CFI : 0D 
JNZ 1 DAOR 

RET 
* 

V1.0 Rev.l 

Pntr to next char 
Ty 2 

Then encode next instr 
*CR? ? 
Run “SYNTAX ERROR” 

KKK KOKOK KK XK KKK 0K KKK KKK KKK KKK X 

¥ ENCODE "FOR - TO - (STEF)* % 

K KOKK K KKK KKK 0K KK KKK KKK KKK K ko 

* 
% Valid for all specific encoding routines: 

¥ HL points to 1st free EBUF location. 

* 
EFOR CALL :EOFE 

CFI1 120 
JZ :DALA 

CPI 

LXI 
JMP tEO94A 

¥ Encode "TO": 

L3ES cz :E36D 
CNZ tE3764 

LX1  D,:E090 
JMP 1EO9A 

* Encode “STEP®: 

L3IESL cz :E36D 
CNZ tE376 
RET 

¥ End encoding: 

LIEZ6E MVI M, s FF 

CALL :E01B 

RET 

¥ Table: 

L3E39S DATA :02 

DATA 354 
DATA  :4F 

DBL tEQO6F 
X 

DATA 00 
DBL. 1 DAOER 

X 

LIEZF6 DATA :04 
DATA 53 

DATA :54 
DATA :45 
DATA :S50 

DRL TEO7R 

X 

DATA :00 

DEL 1E0B2 

Encode "LET” 

String type 7 
Then run error 

MISMATCH” 

INT type 7 

Addr “TO" table 
Get addr encoding instr 

go to it 

TTYPE 

Encode a INT expr 

Encode a FFPT expr 

Addr “STEF” table 
Get addr encoding 

go to it 

instr 

Encode a INT expr 
Encode a FFT expr 

FF 1n EBUF as separator 

Update EBUF pointer 

T 

[u] 
Addr encode *TO’ 

1O 

Run 

not found: 
TSYNTAX ERROR” 

8 

il 

E 
£ 3 
Addr encode *STEP? 

T8TEF” not found: 

End command 

if not 

and 

and
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188 * 
189 300K KKK KK ok 20K 30K K 0K KKK KK 30K KK K 3K 2K 0K K K K 3K 3 K K KOk KK K K KK KKK ¥ % 

190 * GET ADDRESS ENCODING INSTRUCTION AND GO TO IT x 

191 KKK K K K K 3K KK 30K 3K KK KK KK K KK K 5 0K KK K K oK K K 3K KK KKK K R K Kk kK 

192 X 
193 ¥ Entry: DE : Points to table of format: 

194 X < length name / name / jumpaddr » ar 
195 3 < 00 / jumpaddr >. 
1946 X C : Points to input. 
197 ¥ Exit: C : Updated. 

198 * AFEHL preserved. D=0, E=1. 

199 * 
200 EQ9A ES L3E7 PUSH H 
201 EQ9B FS PUSH FSW 
202 EO9C ER XCHG Addr table in HL 
203 EO9D 1EO1 MVI E,:01 

204 EQ9F CD34CA CALL :CA34 Find instruction in table. 
205 On exit, HL points to addr 

206 of encoding routine 

207 EOA2 7E MoV AM ) 
208 EOAZ 23 INX H )} Get addr encoding instr 
209 EOR4 &6 MoV H,M ) in HL 

210 EOAS 6F MOV LA ) 

211 EOAS F1 FOFP PSW 

212 EOA7 E3 XTHL Addr encoding instr on stac} 

213 EQOAB C9 RET Go to it 

214 X 

215 KK KK KKK OK KK 3K KK 3K KK 30K 3K KK XKOK JOK K KKK KKK K XKk 

216 ¥ ENCODE "NEXT® AND *NEXT <VARIABLE:>" X% 

217 30K KK KOk KK KKK K OK K OK K KR KK KKK K KKK KKK KKK KX 

218 * 
219 EOA9 CDS9ES ENEXT CALL :EBS9 Next char ":’ or "CR™ 7 
220 EOAC C8 RZ Then ready 

22 ¥ If NEXT <variable’: 

223 

224 EOAD 2ZE nex 

225 EORE 34 INR Token +1 (#AC) 
226 EOAF 23 INX 

227 EOBO CDECES CALL Encode variable or array ref 

228 EORZ 3AT601 LDA Get type latest expression 

229 EOB&6 FEZ20 CFI String type ? 

230 EOB8 CAlADA Jz Then run error “TYPE 

231 MISMATCH” 
232 EOBER C9 RET 
233 * 
234 3OKK KKK KKK K KOK K OK KK XK IOKK KKK KKK KKK KK KX KK X 

235 ¥ ENCODE °IF - THEN® AND " IF - GOTO® x 

236 30K KK KOK KKK KKK K KK KKK K K KOK KOK K KK KKK KX Kk X 

237 * 
238 EOBC ES EIF FUSH H 

239 EOBD DS FUSH D 

240 EOBE CD?CEZ CALL :E3®C Encode boolean expr (type 

241 #30) 

242 EOC1 11EDEO LXI D, :ECED Addr "THEN® table 

243 EOC4 C3IFAEQ JMF 1EQ9A Get addr encoding instr 

244 and go to it 

245 
2446 ¥ Encode "THEN": 

247 

248 EOC7 CD31E7 L3IEL1Q CALL :E731 Read a linenr into EBUF 
249 EOCA D1 FOF D
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250 EOCER DZD4EO JNC 1EOD4 Jump if no linenr given 

251 

282 X If linenr: 

253 

254 EOCE EZ XTHL 
25% EQOCF 2 DCX H 

256 EODO 34 INR M 

57 EOGD1 34 INR M Token +2 (#AB) 

258 EODZ E1 FOF H 

259 EODI C9 RET 
260 

261 ¥ If statement: 

262 

263 EOD4 F1 L3IELL FOF FSW 
264 EODS ES FUSH H Freserve EBUF pntr 

265 EOD6 CDiBEO CALL :EO018 Update EBUF pointer 

266 EOD9 CD24EQ CALL :E024 Encocde BASIC command 

267 EODC 7D MoV ALl Lobyte new EBUF pntr in A 

24648 EODD E3 XTHL 0ld EBUF pntr in HL 

269 EODE 95 SUR 3 
270 EODF 3D DCR A 

271 EOECQ 77 MOV My A Length string in ERUF entry 

272 EOELl E1l FPOF H 

273 EOEZ 0D DCR C 

274 EQEZX C? RET 
279 
276 ¥ Encode “GOTO™: 

277 
278 EQE4 F1i L3EL1Z FOF FSW 
279 EQES E3X XTHL 

280 EQES6 2B . DCX H 
281 EQE7 34 INR M Token +1 (#A7) 

282 EOE8 E1 FOF H 
283 EQE? CD2AE7 CALL :E72A Get linenr 

284 EOEC C9 RET 

285 
286 ¥ Table: 

287 

288 EOED 04 JE3P7 DATA 
289 EQEE S4 DATA T 
290 EQEF 48 DATA H 

291 EQFO 45 DATA E 
292 EOF1 4E DATA N 

293 EOF2 C7E0 DEL Addr encode ’THEN® 

294 * 

295 EOF4 04 DATA :04 

2946 EOFS 47 DATA :47 G 
297 EQF& 4F DATA :4F 0 

298 EOF7 54 DATA :54 T 
29% EOF8 4F DATA :4F o 

300 EOF9 E4EQ DEL 1EOE4 Addr encode "GOTO" 

201 * 

302 ECFE 00 DATA 00 1f no *THEN® or *GOTD® found 

303 EOFC OBDA DEL : DAOR Run *SYNTAX ERROR’ 
F04 * 
305 KKK K KKK KKK KKk X X 
306 ¥ ENCODE *LET” X 
a7 KKK KK KK KKK KK 
o8 L3 
309 ¥ Encodes & variable or array with arguments. Then 

310 ¥ finds =" in input (error if not). Then encodes 

311 ¥ an expression, depending on variable type (error
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312 X if type non—existing). 

313 x 
314 ¥ Exit: DE: Offset of left-side variable. 
315 X A and B: Left-side type. 
316 X C, HL updated. F corrupted. 

317 L3 
318 EOFE CDBCES ELET CALL :ESEBEC Encode var or array ref 

319 E101 CD&7EB CALL :EB67 Check next char is *=7 
320 E104 3D DATA 3D 
321 E10S5 3A3601 LDA 10136 Get type latest expression 

322 E108 FEOO CPI : 00 FPT ? 
323 E10A CA76EX Jz tET76 Then encode FFT expr 

324 E10D FE10 CPI :10 INT 7 

325 E10F CA6DEX Jz :E36D Then encode INT expr 

326 E112 C3ALEX 5 JMF :E3AL Else encode STR expr 

327 * 
. KK KK KKK K KK KKK K KK KK KKK KKK 30K KKK K Xk K K KKk X 

% ENCODE *INFUT™ AND "INPUT <STRING:>" X 

30K 30K KKK KKK 0K KK K KK KOK KKK KK 0K KK K KOKKOK KR KKKk 

* 
E115 CDDZDD EINFUT CALL :DDD2 Get char from line, neglect 

tab + space 

€118 FE22 CFI 322 . 2 
E11A C227E1 JINZ tE127 Encode READ’ if no string 

in INFUT statement 

¥ If TINPUT <string:": 

E11D 2R DCX H 
E11E 34 INR M Token +1 (#A1) 

E11F 23 INX H 

E120 CDALET CALL :EZAL Encode STR expr 

E123 CD&7E8 CALL :EB&7 Check if next char is "7 

E126 3B DATA 3B 

Into EREAD 
* 

KKK KKK K K KK KOk X K K Kk 

¥ ENCODE "READ® X 
KKK KKK K KKK KKK KOk X 

* 

¥ From L3E16 used by several routines, with ancther 

X address in LXI D, ...., pointing to various kinds 

¥ of encoding/get routines. 

X 
El E127 11BCES READ LXI D, :ESEC Addr routine encode variable 

or array reference 

X 

E12A ES LIELGL FUSH H 
E12B 3600 MVI «200 00 into EBUF (count) 
E12D CD1BEO CALL :EOQ18B Update EBUF pointer 

E130 DS LIEL7 FUSH D 
E131 CD&4EL CALL :E164 Go to encoding routine 

¥ Return here after encoding: 

E134 D1 FOF D 

E135 E3 XTHL 
E136 34 INR M Count in EBUF +1 
E137 E3 XTHL 
E138 CDDZDD CALL =DDDZ Get char from line, neglect 

tab + space 

3 E13B OC INR c Foints to next char on line 



FAGE 

74 
376 

376 

07 

E13C 
E1ZE 

El141 
E142 
E143 

E144 

E145 
- E146 
E147 
El4A 

E14C 

E14F 

E152 
E154 
E15S 

E158 
E159 

E1SC 

E15D 

E15E 
El61 

El164 

E165 

El6se 

E169 

E16C 
E16F 

E170 

E172 
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FE2C 
CAZDEL 

OD 

FS 
B7 

CASEEL 
FELO 

CABBES 

COD2DD 

FE22 
FS 
cceoEs 

F1 
C4ALEL 

Fl 

ce 

CDOLES 
C393EH 

co 

116CED 

C32AE1L 

CDECES 
78 

E&640 

CAZ29DA 

CP1 12C " 7 

Jz :E130 Again if more items 

DCR (v Correct line pointer 

INX SF 

INX SP SP to returnaddr 
RET 

* 

KKK KKK K K KKK KKK OK 30K 3K K KK XK 0K KKK KK 0K XK KX XK 
¥ ENCODE A NUMBER OR STRING CONSTANT X 

KK KK KKK KK 3OK K K KOK KK KK KK K KK KKK Kk K Xk R X KKk 

* 
¥ Entry: A: Type. 

X 
LIELIB PUSH PSW Freserve type 

ORA A 

Jz tEISE Jump if FPT type 

CFI 310 = 

Jz :EBB88 Jump if INT type 

*x If STR type: 

CALL :DDD2 Get char from line, neglect 

tab + space 

CF1 322 “n* (quoted string) ? 

PUSH FSW 
CcZ :EB80 Then store quoted string 

in EBUF 
FOF FEW 
CNZ tE6ARL Else store unquoted string 

in EBUF 
L3E19 FOF FEW 

¥ If FFT type: 

L3IE2O CALL :ES01 Encode FFT nr into EBUF 
JMF 1EB93 BGuit with evt “SYNTAX ERROR” 

KK KKK KOKOK KKK XK KKK KKK K KKK KK 

¥ part of EREAD (ZE12A) X 
KA KKK AR KKK IO KKK R KK 
* 
L3IE21 FUSH D Addr encoding routine on 

stack 
RET Go to it 

X 
FOKK KOO KX K XK KK Kok 

* ENCODE *DIM’ % 
KHOKKKOKR KX KKK XK 

X 
EDIM LXI D, :E16C Addr routine "encoding array 

reference” 
JMF tE12A Continu encoding 

X 
KKK KKK K KK KK KOk K KK K KK K K K % KOk XK % X 
¥ ENCODE AN ARRAY REFERENCE X 
KK OK KKK KK KKK K KKK KKK KK KK X XK X 
X 

L3IEZ3 CALL :ESEC Encode var or array ref 
Mav AEB Type in A 

ANT 40 Array type 7 

Jz : DAZY Run *SUBSCRIFT ERROR® if not



FPAGE 08 

436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
246 
447 
448 
249 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

E175 

E176 
E177 
E17A 
E17D 

E180 
E181 
E182 
E183 
E184 
E185 
E186 
E187 
E18A 

E18D 
E18E 
E18F 
E190 

E191 
E192 

E194 
E195 

E196 
E197 
E198 
E19%9 
E194 

E19C 

E19D 

E19F 
E1AO 
E1A2 
E1AS 

E1AB 
E1AB 

E1AC 
E1AD 

E1AE 

E1B1 
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ce 

ES 
CD&DES 

118DE1 
C39AEQ 

112AE7 
C32AE1 

ES 
3600 
CDS9E8 
CACBE1 

CD18EOQ 

34 
E3 
CDBZE3 

36FF 

RET 

X 
KK KK KK KKK ROK KK KKK KK KKK KK KKK K K K K KKK KK X K 
¥ ENCODE "ON - GOTO" AND "ON — GOSUB® % 

KKK HOK KKK KK XK KKK 50K KKK K XK OK 30K KK 0K XK KKK K X K 
* 
EON PUSH H 

CALL :E36&D Encode INT expr 
LXI D,:E18D Addr table 
JIMP :EQ9A Get addr encoding instr 

and go to it 

¥ Encode linenr in GOSUB (L3E25) and GOTO (L3E411): 

L3E2S XTHL 
DCX H 
INR ™M Token +1 (#AF) 
INX H 

XTHL 

L3E411  XTHL 

FOP H 
LXI D,:E72A Addr routine “get linenr? 

JMF tE12A Continu encoding 

¥ Table: 

L3IE3Z99 DATA :04 

DATA 147 G 
DATA :14F o 
DATA :54 T 

DATA :4F 0 
DEL tE189 Addr encode ’GOTO® 

X 

DATA :05 

DATA :47 G 

DATA  :4F ] 
DATA :53 S 
DATA :S5 u 

DATA :42 B 
DBL tE180 Addr encode °~GOSUBR’ 

X 

DATA :00 If no BOTO or GOSUE found: 
DEL tDACR Run *SYNTAX ERROR® 

* 

ARRKKKKKRRR KKK K K 
% ENCODE °“FRINT® X 

KK KK KKK K K KK KOk K K K K K 

X 

EFRINT FUSH H 

MVI M, : 00 00 into EBUF (init length) 

CALL :EBS9 Next char ":° or "CR* ? 
Jz :EICR Then ready 

¥ If statement after PRINT: 

L3IE27 CALL :EO018 Update ERUF pointer 
XTHL 
INR M Length +1 
XTHL 
CALL :EZRZ2 Encode non-boolean expr 

preceeded by its type 

MVI M. :FF FF into EBUF
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498 E1BZ CDS9ES CALL :EBS9 Next char *:" or "CR”™ 7 

499 E1B&6 CACBEL Jz tE1CB Then ready 

800 : 
501 *x If more statements: 

02 
S0Z E1R? 77 MOV MeA Char into EBUF 

S04 E1BA FEZ2C CFI 32C *at @ 

505 E1BC CAC4EL Jz tE1C4 Then continu 
S0& E1RF FEIR CFPI 1 2B g’ ? 

507 E1C1 CZ20BDA JNZ :DACE Run ’SYNTAX ERROR™ if not 
S08 E1C4 OC LIE28 INR c Update line pntr 
509 E1CS5 CDS9E8 CALL :EBSY9 Next char “:" or “CR* ? 

S10 E1C8 C2ABE] JINZ :E1AB Continu if not 

o511 * 

S12 EICB E3 L3E29 XTHL 
513 E1CC E1 FOF H 

514 E1CD CD18EQ CALL :E018 Update ERUF painter 

515 E1DO C9 RET 
516 * 

517 KEKXEKKKXEKRRK KK 

518 * ENCODE “MODE® X 

519 K AOKOK KOO KK KK 

520 * 

521 E1D1 16FF EMODE MVI D, sFF Default mode O 

522 E1D3 CDD2ZDD CALL  :DDDZ2 Get char from line, neglect 

823 tab + space 

524 E1D6 OC INR Cc Points to next char 
525 E1D7 D630 SUT 130 
26 E1D9 CAFI1E1L JZ tELFL If char 1s "07: FF 1in ERUF 

527 E1DC DAOGEDA Jc 1 DAOKE Rur *SYNTAX ERROR’ if not 

528 number or printable char 

929 E1DF FEO7 CFI 307 Between O and 77 
S30 E1E1 DZ215DA JNC :DALS Run error "NUMBER OUT OF 

531 RANGE"if not 
532 E1E4 3D DCR A ) 

533 ELES 87 ADD A ) Calc code for mode 

534 EL1E6 S7 MOV D.A in D 

S35 E1E7 CDEODD CALL  :DDEO Get next char from line 
536 E1EA FE41 CFI 141 A’ 7 
$37 E1EC C2ZFLE1 JINZ sE1F1 Jump if not 
538 E1EF 0OC INR c Foints to next char 
839 E1FO 14 INR D Set D for A-mode 
540 E1F1 72 L3E31 MoV M. D Mode code in EBUF 

541 E1F2 CDIBEO CALL  :EQ18 Update EBUF pointer 

S42 EIFS C9 RET 

543 X 
544 ¥ 

G545 * 
546 EIF6 END 

HORAOK AR OK OO KKK HOK KK XK KKKk K 

¥S5 ¥YMBOL TAEBLEKX 
FRACOR KOO ORI KK KR XK 

DBEDOT EOOC EDIM El166 EFOR EOGF EIF EOBC 
EINFUT E115 ELET EOFE ELINE EOQOO ELN EQO3 

E1D1 ENEXT EOA? EON E176 EFRINT E19F 
E127 ETCON  EQO06 INXCH EO018 L3E10 EOC7 

EOD4 LIE1Z2 EOE4 L3IE16 E12A L3IE17 E130 
E145 L3E1? EISC L3EZ E024 L3EZ20 EI1SE 
E164 L3IE23 E16C L3EZS E180 LIEZ7 E1AB 
E1C4 L3EZ9 EICE LIEZ EOQ4F LIE31L E1F1 



FPAGE 10 

L3IEZ&E E0BZ 
L3E3F7 EOED 
L3ES& EO7B 
USTART E0QO09 

DAI FIRMWARE 3EQOQO-3ELIFS 

LIEZI?4 EO1S 
L3IE399 E18D 
L3IE7 EO%A 

LIEZFS EOB8 
L3IE411 E185 
MHRE® EOOQF 

V1.0 Rev.1 

L3IE3?6 EOC90 
L3ES EOQ6F 
MINKEY EQ12
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02 ORG tE1F6 

003 X 
[SIAT:Y * 

QOS * 

Q0L KKK KR KKK KK KK KK KKK R K X 

a7 ¥ ENCODE *ENVELOPE® X 
008 HRRK KKK K KKIORK KKK KKK 

009 * 
010 ¥ Encodes <ENV> (dV3i,<{T>3) <V>,{T> or 

(G381 ¥ <ENV> (V> <Txz) <V>. 
o012 * 

013 ¥ Exit: HL points beyond expression in EBUF. 

014 x AFECDE corrupted. 

Q15 X : 
016 E1F& CD&DES EENY CALL :E36&D Encode ENV nr 
017 E1F9 ES FUSH H Freserve EBUF pntr 

018 E1FA CDiBEO CALL :EO018 Update EBUF pointer 
019 ELIFD 1600 MVI D,: 00 Init length 

020 E1FF CD2ZE2 L3IEZS CALL :E222 Encode <V> 

021 EZ202 CDS9E8 CALL :EBS? Next char ’:’ or "CR" 7 
022 E205 CALIEEZ Jz sE21E Then ready 

023 E208 CD62ES CALL :EB6Z Check if next char is *,~ 
0z4 run error if not 
025 EZ0B CD22E2 CALL :EZ222 Encode <T> 

026 E20E CD&VEB CALL :E867 Check if next char is "3’ 
027 E211 3B DATA :3B 
028 E212 14 INR D Lenath +1 

029 E213 3Z6FF MVI M, 3FF FF into EBUF 

030 E215 CDI9ESB CALL :EBSY Next char ":7 or "CR™ 7 

031 E218 C2ZFFE1 JINZ tE1FF Again 1f not 

032 EZ1E CD18EO CALL :EO018 Update EBUF pointer 
033 E21E ET LIE34 XTHL 
0X4 E21F 72 MOV M.D Length 1n EBUF after token 

035 E220 El FOF H 
036 E221 C9 RET 
037 X 

038 % ENCODE A <V> OR <T» ELEMENT: 
039 * 
Q40 ¥ Exit: DE preserved. 
041 X 

042 E222 DS L3IE2S FUSH D 

047 E227 CD6DEZ CALL 6D Encode INT expr 

044 E226 D1 FOF D 
045 E227 C9 RET 

046 X 

047 KRR KKK K K KOKKOKKOR KK KKK KKK X kXK 

048 ¥ ENCODE "LIST® AND "EDIT® % 

049 KKK KKK OK KKK K KKK KK XK KKK KKK X K 
OS50 X 

051 X Checks the expression after the token and updates 

as2 ¥ the token on it. 
0S3 ¥ On exit, the taoken is: 

054 X EDIT LIST 

055 ¥ Without linenr: Bb 93 
056 ¥ One line: B7 94 
057 ¥ Fart of program: E8 Lt 

0S8 * 

059 ¥ Entry: HL : Foints after token in EERUF. 
060 ¥ Exit: C, HL: Updated. 

06l * D : Token. 
062 X AF corrupted, BE preserved. 

D63 x
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0464 ELIST 

065 E228 2B EEDIT DCX H Pnts to token 
066 EZ229 56 MoV D,M Token in D 
067 E22A ES PUSH H Freserve EBUF pntr 
068 E22B 23 INX H 

049 E22C CDS9E8 CALL :EBS9 Next char *:” or "CR® ? 
070 E22F CAA44E2 Jz :E244 Then ready 

071 E232 CDABE2 CALL :E248 Read linenr into EBUF 
072 E235 14 INR D Token +1 

073 E236 CDS9ES CALL :EBS59 Next char °:" or "CR® ? 
074 E239 CA44E2 Jz 1E244 Then ready 
075 E23C CD&7ES CALL :EB&7 Next char °-° ? 

076 E23F 2D DATA :2D 

077 EZ240 CDABEZ2 CALL :E248 Read linenr into EBRUF 
078 E243 14 INR D Again token +1 
079 E244 E3 L3IE37 XTHL 

080 E245 72 Mav M.D Token into EBUF 
081 E246 Ei FOFP H 

082 E247 C9 RET 
083 * 

084 % READ LINENUMBER INTO EBUF: 
085 ¥ 

086 ¥ Reads a linenumber from the input line into 
087 ¥ the EBUF. If no linenumber is given, 0000 is 
o088 ¥ inserted. 
089 X 
20 ¥ Entry: HL: Foints to 1st free location in EBUF. 
091 * C : Foints to input line. 

092 ¥ Exit: C, HL: Updated. 
093 * AF corrupted, BDE preserved. 

094 X 
095 E248 DS LIEZB FUSH D 

096 E249 CD3I1E7 CALL :E731 Read linenr into EBUF 
097 E24C D1 FOF D 

098 E24D D8 RC Ready if nr given 

099 ER24E 2600 MVI My 200 Q0 into EBUF 
100 E250 CD18EO CALL :EO01B Update EBUF pointer 

101 E2S53 3600 MVI M, 2 Q0 00 into EBUF 
102 E255 CD18EO CALL :EO18 Update EBUF pointer 
103 E258 C9 RET 
104 * 

105 0K KKK 30K 3K K 0K 30K KK 3K K KK 30K 3 0K K0k K KK KKK KK K KOk KOOk KK X 

106 X ENCODE °"WAIT?, “WAIT TIME® AND "WAIT MEM® X 
107 KK 0K HOR 3KK KKK oK KK 3K K K 3 KK 50K K oK 3 K K K K KK K XK KK K K KKK K K X 

108 X 

109 E259 11SFE2 EWAIT LXI D, :E25F Addr table 

110 E25C C3I9AED JMF :E09A Get addr encoding instr 

111 and go to it 
112 
113 X Table: 
114 

115 E25F 04 L3E401 DATA :04 

116 E260 54 DATA :54 T 

117 E261 49 DATA :49 1 

118 E262 4D DATA :4D M 
119 E263 45 DATA 45 E: 

120 E264 BSEZ DBEL :E285 Addr encode *TIME® 
121 X 

122 E266 0OZ DATA :03 
123 E267 4D DATA :4D M 

124 E268 45 DATA :45 E 
125 E269 4D DATA :4D M



FAGE O 

126 

127 
128 
29 

130 

131 
132 
133 

134 
135 
136 

137 
138 

139 

140 
141 

142 

143 

144 

145 
146 
147 
148 
149 

150 
151 
152 

153 
154 
155 

156 

157 

158 
159 

160 

161 

162 
163 

164 
165 

166 
167 

168 

169 
170 

171 

172 

173 
174 

175 

176 
177 

178 

179 

180 

181 
182 
18% 

184 

185 
186 

E28F 
E292 

E295 

E298 

E299 
E29A 

E29B 
E29C 
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6FE2 

[ele] 

72E2 

2B 

34 

CDOZEZ 
J6FF 
CD18BEO 
CDDZDD 

C3I6DES 

2R 
34 
34 
= 23 

C3I6DED 

CDOZED 

CDOZEZ 
CI14ES 

CDE7E8 

ce 

ZR 
34 
x 
23 

C3IZRAE7 

DEL 1 E26F Addr encode *MEM® 

£ 

DATA :00 
DBL sE272 Addr encode “port” 

¥ Encode “MEM™: 

L3E40 DCX H 
INR M Token +1 (#91) 

INX H 
L3E412 CALL :E3O02 Encode <INT expr>,<INT expr> 

MVI M, :FF FF into EBUF 
CALL :EO018 Update EBUF pointer 

CALL :DDDZ2 Get char from line, neaglect 
tab + space 

CPI  :2C e o 
RNZ Ready if not 

DX H 

INX B 
JMF s E36D Encode INT expr 

¥ Encode "TIME”: 

L3E41 DCX H 
INR ™ 
INR M Token +2 (#92) 

INX H 
JMF s E3Z6D Encode INT expr 

X 

KK KK KKK KK R KK KK 8K K K KR KR KK KK X 
“x ENCODE °"DRAW", "FILL®, "DOT" % 
KKK KK KR KKK 30K K X0k K KKK KKK KOO K R X 

* 
EFILL 
EDRAW CALL :E302 Encode <INT expr >, <INT expr> 

X Entry for encode "DOT: 

EDOT CALL :E3Z0Z Idem 
JMF tET14 Encode INT expr ¥ 4 

KKK HOK K KOKK K KK 30K KK KK 0K K HOKHOK K KOk ¥ KKK % % 

¥ ENCODE “RUN® AND “RUN <LINENR>" X 

AKKOKKOKOK KK KKK K KK KK KK K KKK K K0k X0OK0K XK KKKk 

X 
ERUN CALL :EBS? Next char *:° or "CR™ 7 

RZ Then ready 

¥ If "RUN <linenr:": 

DCX H 
INR M Token +1 (#88) 

INX H 
JMP tE72A Get linenr into EBUF 

% f 

FOKOK K KOO0 KKK X K 

% ENCODE ° IMF" X 
FORK KKK KKK R KK KX kK 

* 

¥ Note: This command is not encoded., but has 

¥ immediate effect.
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188 E29F ES EIMP FUSH H 
189 E2A0 21F1E2 LXI H, :E2F1 Startaddr table var.types 
190 E2A3 1E0O MVI E,:00 1 info byte 
191 E2AS CD34CA CALL :CA34 Find type in table 
192 E2A8 7E MoV AM Get IMP type from table 

193 E2A9 B7 ORA A 
194 E2AA FAOBDA IM : DACE *SYNTAX ERROR® if not found 
195 E2AD FS FUSH FPSW Freserve IMF type 

196 EZ2AE FE20 CFI 120 STR type ? 

197 E2BO CABYEZ Jz 1 E2BY9 Then jump 

198 EZ2B3 CDS9ES CALL :EB59 IMF INT/FFT alone 7 
199 E2B& CADYEZ JZ :E2DY Then ready 

200 E2RY CDE&EZ2 EIM1O CALL :EZE6 Get char from line: check if 

201 upper case; INR C 

202 E2BC FS PUSH FPSW Save char in IMP instruction 

203 EZBD CD&7ESB CALL :EB&7 Next char is - 2 

204 E2CO 2D DATA :2D 
205 E2C1 CDE&EZ CALL :EZ2E6 Get next char from linej 
206 check if upper case;s INR C 

207 E2C4 213402 LXT H,: 0234 Base addr IMF table 
208 E2C7 5S4 MOV D.H ) into DE 
209 E2C8 SD MOV E,L ) 
210 E2C9 CDIODE CALL :DE3O Calc offset end addr in HL 
211 E2CC 23 INX H +1 
212 E2ZCD ER XCHG In DE 
213 E2CE F1 FOF FSW Get char 
214 E2CF CD3IODE CALL :DEZ0 Calc offset beqin addr 

215 E2D2 ER XCHG 

216 E2ZD3 F1 FOF FSW Get IMF type 
217 EZ2D4 CD7CDE EIM20 CALL :DE7C Load given range with IMP 

218 type 

219 E2D7 E1 FOF H Re—instate “encoded” pntr 

220 EZDB C9 RET 
24 

222 ¥ If no range given: 

223 
224 EZ2D? F1 LZE47 FOF FswW Get IMF type 

225 EZDA 32BF02 8TA 1 028F Store default number type 
226 EZDD 117502 LXI s 20275 Startaddr impl. type table 

227 EZECQ Z18FOZ LXI H, : 028F Addr after end table 
228 EZETZ C3D4EZ JMF :E2D4 Fill A-Z with reqd type 
22 
30 ¥ Get character from line and check if it is a 

231 X upper case character: 

232 
233 EZE6 CDDZDD EALFHA CALL :DDD2 Get char from line, neglect 
234 . tab + space 

235 EZE? CDOZDE CALL :DEOZ2 Check if upper case char 

236 EZEC D20BDA JNC 1 DAOE Run *SYNTAX ERROR” 1f not 
237 E2EF OC INR  od Update textline pntr 

238 E2F0 C9 RET 
239 * 
240 * STRINGS VARIAELE TYFES TABLE: 
241 * 
242 X The first byte is a length byte. The byte 

243 ¥ after the string is the variable type byte. 

244 X 
245 E2F1 O3 IMFTT DATA :03 
246 E2F2 46 DATA :46 F 
247 E2FZ 50 DATA 150 F 

248 E2F4 S4 DATA :54 T 
249 E2ZFS 00 DATA :00 type is #O0O



FAGE 

E2F9 S4 

05 

EZF6 03 
E2F7 

2F8 

E2FA 

2FB 
E2FC 
E2FD S 
2FE 

EZ2FF 

EZ00 

EZ01 

EZ0Z CDEDEZ 

T CDe2ESR 

DAT FIRMWARE 3E1F6-3E3F0O V1.0 

X 
DATA :03 
DATA :49 
DATA :4E 
DATA :54 

DATA :10 

X 
DATA :03 
DATA :53 
DATA :54 

DATA 5 
DATA :20 

* 

DATA =00 
DATA :80 

X 

Rev.1 

1 
N 
T 

type is #10 

8 
T 

R 
type is #20 

End of table 

AR KK OKK K AOK KK KK KKK K K KKK 0K0K KK KOk R K K XX 

* ENCODE “FOKE™, SOuTT, "CURSOR™ % 
KKK KKK KKK KK KK KOK KK KK KOK KK K K0k X0k KK Kk X 
* 

¥ Also used by: Encode 

X 

EFOKE 
EQUT 
ECURS 
ENC3 CALL :E3&D 

CALL :E862 

JIMF tEZ6D 

"DRAW’ and TFILLT . 

Encode INT expr 

Check if next char is 7, 
run ervor if not 
Encode INT expression 

279 * 

280 KKK KK KOK KKK K KOK K AOR O KK R X K KK X 

281 ¥ ENCODE “COLORG®, "COLORT® X 

282 3KOK KKK KKK KKK KK K KR 0K XOKKOK Ok X KO0k 

283 * 
284 ¥ Partly also used to encode "CLEAR™ and "TALK™. 
285 X 
286 X Exit: C, HL: updated. 
z87 * AFDE preserved, B corrupted. 
288 X 
289 ECOLT 
290 EZOE CD6DEZ ECOLG CALL  :E36D Encode INT expr 
291 EZQE CD&DEZ CALL :EZ6D Idem 
292 E3Z11 CD&6DES ENC6 CALL :E36D Idem 

293 

% Entry for encode CLEAR/TALK: 

ETALK 
ET14 C3I6DEX ECLEAR  JMFP :E36D Idem 

x 
KK KKK KO KOKOK KK K KK 20K K 3K KK XK K K 0K 30K K K K K K K KOk 

¥ ENCODE “SOUND® WITH FOSSIBLE "OFF” % 
KKK KKK KK KK KKK XK 3K KK K 0K 0K XK 0K XK KKK KOR KOk % 

* 

¥ Encodes SOUND <CHAN><ENV><VOL><TG»<FRE®>, or 
¥ SOUND <CHAN> OFF or SOUND OFF. 
X 

¥ Exit: C, HL: Updated. 

X A preserved, B corrupted, D=0, E=1. 

* CY=1: Sound off. 

£ * 
310 EZ17 CD2CES ESOUND CALL :E32C Encode a possible °“OFF’ 

11 ES1A DB RC Ready 1f “OFF° given
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312 E31B CD&DEZ CALL :E36D Encode <CHAN> 

313 EJ1E CD2SE3 CALL :E325 Encode "OFF” or <ENV><VOL> 
314 E321 D8 RC Ready if “OFF’ given 
315 E322 C311E3 JMP 1E311 Encode <TG><FRER> 
316 X 

317 KK KOR KKK OROKK KKK KKK KK KKK KOOOK KKK KKK KKK X 
318 * ENCODE "NDISE” WITH POSSIBLE °OFF> x 

319 HOKK R KKK KRR K KKKKKKKRKKK KRR K RKKR R KKK KKK 
320 X 

321 X Encodes NOISE <ENV><VOL> or NDISE OFF. 
322 * 
323 ¥ Exit: C, HL: Updated. 
324 * CyY=1 : Noise off. 

x 

x 
El 

325 A preserved, B corrupted, D=0, E=1. 
326 
327 E325 CD2CE3 NOISE CALL :E32C Encode possible “OFF~ 
328 ES28 D411EZ CNC tE3L1 Encode <ENV><VOL> if no 
329 *OFF” given 
330 E3IZE C? RET 
331 X 

332 KOK KKK KK OK KK KKK K K X KKK K X K X K 
333 * ENCODE A POSSIBLE “OFF° X 

334 KKK K KKK KK KK KKK K KOKKK K K KKK X 

335 * 
336 ¥ Exit: Cy=1: °“OFF’ in input; FF in EBUF. 
337 X CY=0: No *OFF” given. 
338 * C, HL: Updated. 

339 * AB preserved, D=0, E=1. 
340 X 
341 E32C 1132E3 L3IESS LXI D, :E332 Startaddr table 
342 E3IZF C39AEOQ JME 1E09A Get addr encoding instr 
343 and go to it 

344 

345 ¥ Table: 
46 

347 E332 03 LZE404 DATA :103 

348 EXE3 4F DATA :4F 0 

349 EIZ4 46 DATA :46 F 
3I50 E3I3S 46 DATA :46 F 

351 EZ36 3BEG DBL sEZZR addr encode *OFF* 
352 * 

353 E33B 00 DATA :00 
354 E3I3? 42E3 DEL tE342 encoding addr if no °OFF’ 
355 
356 ¥ Encode “OFF”: 
357 

358 EIZB 36FF LIEIELS MVI FF into EBUF 

359 E33D CDIBEO CALL :EO1B Update EBUF pointer 
360 E340 37 STC Cy=1 
361 E341 C9 RET 
362 
363 ¥ If no "OFF”: 

364 

365 E342 B7 L3IET6E6  ORA A Cy=0 
366 EI43 C9 RET 

367 X 

368 KKK KK IR KKK KK X 

369 ¥ ENCODE "CALLM® x 

370 HOKOKK K KK KOKKOK KO KKK K K 
371 X 
372 E344 CD6DEZ ECALM CALL :E3&D Encode memory addr (INT) 
373 EJ47 J6FF MVI M, :FF FF into EBRUF 
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374 

375 
376 

377 
378 

379 

80 

81 
382 
383 

84 

385 

386 

387 
I88 
89 
390 

391 
392 
293 

394 

399 
396 

397 
398 

399 

400 
401 

402 

403 

404 
405 
406 
407 
408 
409 

410 

411 
412 
413Z 

414 

415 

416 

417 
418 

419 

420 

421 

EZ49 
EZ4A 
EZ4D 
E34E 
T4F 

E252 

E35S 
58 

E3SE 
E3SD 
ET60 
E362 
E365 

ET&66 

EZ69 

E3Z6A 

EZ6D 

DAI FIRMWARE JIE1F6-3EIFO V1.0 Rev.l 

23 

CDS9ES8 
ce 
2B 
CD&Z2ES8 

C3BCES 

CDE9ESB 
C2AL1EZ 
3619 

CD18EO 
3600 

CD18EO 
c9 

C3BOES 

ce 

C32AE7 

DS 

INX H 
CALL :EBS9 Next char *:” or "CR> ? 
RZ Then ready 

DCX H 
CALL :EB62 Check if next char is 7,73 

run error if not 
JMP :ESBC Encode var.pntr 

* 

KK KK KK OKOK 3 K KKK KKK K KOK XK KK X 
» ENCODE °SAVE', "LOAD” X 
30Kk KKK KKK KKK KK KKK KK KKK K Kk 

* 
¥ Checks if a name is given after "SAVE/LOAD’, 

¥ then encodes a string. Else #19,#00 (empty 

* ungquoted string) is added to code. 
X 

¥ Exit: C.HL updated, AFB corrupted, DE preserved. 

X 

ELOAD 

ESAVE CALL :EBS9 Next char ":° or "CR™ ? 
JINZ tEZAL Encode string i+ not 

MVI Myz19 #19 in next loc EBUF 

CALL :E018 Update EBUF pointer 

MVI M, :00 #00 1n next loc EBUF 

CALL :EO018 Update EBUF pointer 

RET 
X 

0K KK KOK 0K 0K K 30K K 0K 20K 0K 30K KOk X 0K KKKk K 
¥ ENCODE *REM® AND " X¥%x° (ERROR) X 

KK KKK KK 30K 30K 30K K KK K KKK K 3OK KKK K XK XOK 0K % 
X 

‘EERR 
EREM JMF :EGRO Encode text 
* 

KKK KKK KKK KKK KK KKK KK KKK KK KX 
% ENCODE SINGLE ROUTINES % 

30K KK KK KK KK KK KK K KK KK 0K K K KKK 

X - 

EREST 
EEND 
ENEW 
ERET 

ECHECK 
ECONT 
ESTEF 

ETROF 
ESTOF 
ETRON 
EUT RET No further handling 

* 

HKR KK KK KKK KKK KOKKOK K KKK K Kk X % 
* ENCODE *GOTO®, *GOSUB™ * 
3OKK KKK KK KOk 30K K 3 K 50K 0K XK K K K K 

* 

EGOTO 
EGOSUB  JIMF tE72A Get linenr 
X 

FOR KKK OKKOKOK K KOK KKK KKK KKK KKK KK KOKKOK KRR K X X KK KK KKKk KK % 
X ENCODE AN EXFRESSION IF VARIABLE TYFE IS INT X 
AR K KKK KK KKK K 3O K KK 3K KK KK 3K K KKK K KK X X KOKKK K KKK kK K 
* 

LIEZ71 PUSH D
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436 EILE 110001 LXI D,:0100 Set D=#01 (conversion) and 

437 E=#00 (FPT var type) 

438 E371 0610° MVI B, 10 Reqd type is INT 

439 E373 C37CE3 JMF tE37C Encode expression 
440 * 
441 AKOR KKK HOK KK XK KK KK KK KK K K K0k K XK KK KKK KK KOk K KKK KKK KK KK X 
442 %X ENCODE AN EXPRESSION IF VARIABLE TYFE IS FPT ¥ 

443 KR KK KKK KR KKK KK K KK 2K 30K KK K K K K 30K 30K 30K 0K KKK X KKK KK Kk k. 

444 x 
445 E376 DS L3E372 PUSH D 
4446 ET77 111002 LXI D,:0210 Set D for evt conversion 
447 and E=#10 (INT var type) 

448 EI7A 0600 MVI B,:00 Reqd type is FPT 

449 E3I7C FS L3EZ73 FUSH FPSW 
450 E3I7D 78 MoV AR 

451 EI7E 329002 STA : 0290 Set reqd number type 
452 E3B1 ES FUSH H 
453 E3B2 DS FUSH D 

454 E3I83 CDCYES CALL :E3C? Encode expr 
455 E386 D1 POF D 
456 E3ZIB7 3A3LO1L LDA 10136 Get type latest expression 

457 EZBA BB CMF B Was it as reqd 7 

458 E38BR CAR9BED Jz 3IE398 Then ready 

459 

460 ¥ Type not as expected: 

461 
462 E3IBE BB CMF E Was it alternative type 

4463 E3IBF C21ADA JNZ :DALA Run error "TYFE MISMATCH® 
464 if not 

465 ET92 7A MOY AD Get conversion byte in A 
466 EZ93 DI FOF D 
4467 E394 DS FUSH D 

468 EZ95 CD70E7 CALL :E770 Add conversion byte to expr 

469 EZ98 D1 LZE3Z74  POF D 

470 E3I99 F1 LIEZ7S POF FSW 

471 E39A DI FOP D 

472 E3I9R C9 RET 
473 X 

474 0K 0K K K 3K KK KK K KK KK XK KKK KOK XKk X Kk K 

475 ¥ ENCODE A BDOLEAN EXFRESSION X 

476 AR KOKK KKK KKK KR XK KK KK KKK Kk XK KKk % 
477 X 

478 % Variable type is #30. 

479 X 

480 EIFC 0630 LIEZ76 MVI Var type is #30 
481 EI9E C3IAZEZ JMF Encode expression 
482 X 

483 30K K0K K KKK KK KK K K K 0K K K K K K ¥ 0KOK K XK K 

484 ¥ ENCODE A STRING EXFRESSION X 

485 KK KKK KK KOk 0K KK K K 3K K K K K oK K KK K K K X 

486 * 
487 ¥ Variable type is #20. 

488 X 
489 E3A1 0620 L3IEZ77 mMVI B,:20 Var type is #20 

490 

491 X Entry for “encode Boolean expression’: 

492 

493 E3AT DS L3IEZ78 PFUSH D 
494 EZA4 FS PUSH FSW 

495 E3AS CDCYEZ CALL :E3CY Encode expr 

496 ETAB 3AZL01 LDA 10136 Get type latest expression 

497 EZAE BB CMF B Compare with reqd type
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498 EIAC CZ1ADA JNZ :DALA Run error *TYFE MISMATCH® 

499 if not identical 
S00 EZAF C3I9PED JMF 1E399 Quit 

501 X 
KK KK KKK OK 0K XK KK 0K XK K KOKKOKXOK X K KK K00k X0k X 

¥ ENCODE A NON-BOOLEAN EXPRESSION X 
FOKK KKK KKK KKK KKK KK KK K KOK KKK KK %K kKK X X 

X 

¥ Encodes an entire expression, preceeded by its 

* type, into the EBUF. °“TYPE MISMATCH® error occurs 

¥ if expression is boolean. 

* 

X Exit: C,HL updated:; R preserved. 

X At Type. Type in TYPE. 
* D: Orig. B OLDOF,RGTFT,HOFPT preserved. 

X E: OLDOF. 

* 

ES EEXFI FUSH H 

CD18EO CALL :E018 Update EBUF pointer 

AF XRA A 

JI29002 5TA 1 0290 Req. number type is #00 

CDC9EZ CALL :E3C? Encode expr 

JAZ601 LDA 10136 Get type latest expression 

Fi CFI Boolean ? 

? CA1ADA Jz Then run error “TYFE 

MISMATCH" 

E3 XTHL Get old EBUF pntr 

77 MOY M, A Type into EBUF 

El FOF H New EBUF pntr 

ce RET 

ES 

FRRKERARRK R KRR RRK R KRR R KKK 

¥ ENCODE AN EXFRESSION % 

KKK 0K HORKOR KKK KK KOO KOk X XK 

X 

Routine encodes an entire expression until no 

operator (or INOT) is found. The expression may 

begin with an unitary operator (highest priority). 

* 

x 

* 

* 

¥ Exit: C,HL updated, B preserved. 

¥ A E: OLDOF: D: Entry B. 

* OLDOF, RGBTFT, HOFFT preserved. 

X Type of expr in TYFE. 

* RGTOF: #00 or #1E. 

x* 

ER L3IEZ80  XCHG Save HL in DE 

[=Xe} Moy H,B Yar type in H 

3AZ801 LDA $0138 Get old priority operator 

&F MOV L.A in L 

ES PUSH H Save it on stack 
2AZ501 LHLD :0139 Get pntr place for operator 
ES FUSH H Save it on stack 
2ATROL LHLD :01ZE Get pntr to RGT operand of 

last operator 

ES FUSH H Save it on stack 

ER XCHG 

AF XRA A 

F2I801 STA 10138 Reset old prio operator 

CDF1E3 CALL :EZF1 Encode a term with possible 

unitary operator 

ER XCHG 

FOF  H



FAGE 10 DAI FIRMWARE 3JE1F6-3EJFO V1.0 

560 E3JE2 223E01 
561 EIE 
562 E3E 
563 EJE 
564 E3E 
S65 ESE 

S E1 
& 223901 
9 E1 
A 44 
B 7D 

S&6 E3EC 323801 
567 E3E 
568 E3F 
569 
S70 

571 
572 E3F 

3Kk K KK KK K 0K KK 3 K K KOKOK K KOk X KOk XOK 
X SYMEOL 
KKK KKK 3K K 0K K K K K K 3K K KK K KK XK K K 

EALPHA 
ECOLG 
EDOT 
EENV 
EGOSUR 
EIMP 
ENC6& 
EPOKE 
ERUN 
ESTOF 

EUT 
L3IE34 
LIES7 

LIE374 
L3EZ78 
L3IE4C1 
L3IE47 

F EB 
o Cc9 

1 

E2ES 
EZOB 

E28F 

ELFé& 

E36A 
E29F 
=311 

ETOZ2 
E295 

EZ69 

ET69 

EZ1E 

E244 

EZ98 

EZAZ 

29 

E2D? 

TABLEHX* 

ECALM 
ECOLT 
EDRAW 
EERR 
EGOTO 
ELIST 
ENEW 
EREM 
ESAVE 
ETALK 
EWAIT 
LIESS 
L3E371 

JE37S 
L3IE38 
L3ZE404 
L3IESS 

e
 

E344 

EZOR 
E28C 
E366 
E3&6A 
E228 
E369 

E366 
E3IS5S 
EZ14 
E259 

E222 
E3Z6D 
E399 
E248 
E332 
E3Z2C 

SHLD 1013B 
FOP  H 
SHLD :0139 
FOP H 
MOV B,H 
MOV AL 
STA 10138 
XCHG 
RET 

END 

ECHECK E369 
ECONT E369 
EEDIT E228 
EEXPI E3B2 
EIM10 EZ2E9 
ELOAD E3SS 
ENOISE E325 
EREST E369 
ESOUND E317 
ETROF E369 
IMPTT E2F1 
L3IEDLS EITE 
LIEZ72 E376 
LIEI76 EIGC 
LIE3B0 EICY 
L3E41 E28S 

Rev.1 

Restore RGTFT 

Restore HOPFT 

Restore B 

Restore OLDOF 

ECLEAR 

ECURS 
EEND 
EFILL 
EIM20 

ENC3 
EOUT 
ERET 
ESTEP 
ETRON 
[ 

L3IE366 
L3E373 
L3IEZ77 
L3IE40 

L3IES12 

ES14 

E302 
E369 
E28C 
E2D4 
E302 
E302 
E369 
E369 
EZ69 
E1FF 

E342 
E37C 
ESAL 
E26F 
E272
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002 

QO3 
004 

Q0S5 

Q06 

Qa7 

008 
[Wal] 
oto 
011 
012 

013 

14 

015 

016 

17 

018 
019 

Q20 

021 
Q22 

023 

024 

Q25 

026 

027 
0z8 

029 

0I0 

031 

032 
03% 
034 

035 
36 

Q037 

028 

039 

040 

041 
042 

043 

044 

045 
046 
047 
048 
049 
050 

Q51 

052 
53 
Q5S4 

055 

0S6 

QS7 

058 

059 

Q60 

061 
062 

EZF1 

E3F4 

E3FS 

EIFB 
EIFER 
EJFE 

E401 

E404 
E407 

E409 

E40/ 

E40D 
EAQF 

E410 

E411 
E412 
E415 

E416 
E419 
E41A 

E41R 
E41E 
E41F 
E420 
E42Z 
E426 

Fa»9 
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CDF&ES 

B7 
C244E4 

223901 
CD55ES 
CDEAES 

323701 
TAS701 
E6EO 
87 
IAZBOL 

ER 

2A3601 
ES 

JAZBOL 
FS 
DS 
2A37901 

ES 
ER 
JIAZ701 
323801 
CDFBEZ 

FE 

ORG :ETF1 
X 

X 
* 
KRR 0KK K KK KKK K KKK 30K 0K K K KKK KK KK KK KK % K K K KKK R KKKk Kk 

% ENCODE A TERM WITH A POSSIBLE UNITARY OPERATOR * 

FOR KKK KK K KKK KK KK KK 0K 3K KKK KKK KO0 KKK K K KKK KKK K0k K X KKK 

* 

LIEZ81: 

LIEZ82: 

* 
* 

X 

X 
* 
* 

* 

X 

* 
X 
X 
¥ 
* 

X 

* 

X 
* 
£ 

* 

First operand may be preceeded by unitary 

operator +, - or INOT. 

Then code byte preceeding 1st operand is: 

+ - INOT 

INT: BC ED BE 
FPT: ?C 9D * 

Encodes a sequence of higher priority 
operations and their operands. 

Encodes all terms after OLDOP in input 

which form a succession of higher priority 

operators until next lower or equal 

operator is found. This will be in RGTOF. 

The type of this collection will be in 

TYPE. 

Exit: C.HL updated. BE corrupted. CY=0. 

Az bits S,6,7 OLDOF: D: bits S5,6,7 new RGTOF 

L3IETB1 CALL :E&F6 Find unitary operator 

ORA 

JNZ 
X 
L3 382 SHLD 

CALL 
L3IEZB3 CALL 

in table 

Jump if found 

Set pntr place for operator 

Encode 1st operand 

Find binary or unitary 

operator in table 

8TA Store latest pric operator 

L3IEZB4 LDA Get latest prio operator 

ANI Frio in bits 5.6,7 

Moy RGTOF in D 
LDA 10138 Get old prio operator 

ANI tEOQ Prio only 

CMP D Compare both operators 

RNC Ready 1f RGTOF <= OLDOF 

X RGTOF > OLDOF: 

XCHG 
LHLD :0136 Get type latest expression 

PUSH H Freserve type left operand 

and RGTOP 

LDA 10138 Get old prio operator 

FUSH PSW Preserve it 
FUSH D Freserve EBUF pntr 

LHLD :0139 Get pntr place for operator 
FUSH H Freserve HOFFT 

XCHG New EBUF pntr in HL 

LDA 0137 Get latest pric operator 

STA 10138 and store it as old one 

CALL G:EZF8 Encode right hand operand 
until higher prio operators 

XCHE
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064 
Q65 
066 
067 
068 
Q69 

070 
Q71 

072 
a73 

074 
a7s 

076 
77 

078 
Q79 

080 

081 
082 

083 

084 
085 
aBé 

087 
sy 

089 
090 

091 

092 
Q93 

094 

9% 

096 

Q97 

098 

99 

100 

101 

102 
103 
104 

105 
106 

107 

108 
109 
110 

111 

112 

113 
114 

115 

116 
117 

118 

119 

120 
121 

122 

123 
124 
125 

E42A 
E42B 
E42E 
E42F 

E432 
E433 

E436 
E437 

E438 
E439 

E4ZE 

E43E 

E441 

£444 
E447 
£448 
E44B 

E44E 
E44F 
E452 

E455 

E456 

E459 
E4SB 

E4SE 
E460 

E463 

E466 
E469 

E46B 
E46E 
E471 
E474 

E477 
E47A 

E47D 

EA7E 
E480 

E483 

E486 
E4B8B 
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E1l 
223901 
E1l 
223B01 

F1 
323801 

CDS7E7 

C3I04E4 

223901 

ES 
CDSSE4 

CD97E7 

D1 
CDB3IE7 

C3FEEX 

FS 

CDD2DD 

FE22 
CA9BE4 

FE28 
CABGES 

CDOZDE 

DA77E4 
FEZ2D 
CAROBDA 
CDCBE4 
DZOEDA 

C3AR4E4S 

CD22ES 
DAA4ES 

48 

1600 
CDBCES 
C3A7E4 

369A 
CD1BEO 

FOP H 
SHLD 10139 
POP H 
SHLD :013B 
POP  FPSW 
STA  :0138 
XCHG 
FOF D 

MOV A,D 
ANI  :1F 
CALL :E7CF 

CALL :E7S7 

JMP  :E404 

X Unitary operator: 

L3IESSE SHLD :0139 
PUSH H 
CALL :E455 

CALL :E797 

FOF D 
CALL :E783 
JMF :EZFE 

X 

* ENCODE A TERM: 
X 

X Non-error exit: C.HL: 
* 

* 

L3IES7 PUSH PSW 

CALL :DDDZ 

CFI 122 

3z 1E49B 
CPI 228 

Jz :E486 

CALL :DEOZ 
Jc 1E477 

CFI 32D 
Jz : DAOE 

CALL :E4C8B 
JNC :DAOR 
JIMF .:E4A4 

BCDE corrupted, 

Restore HOFFT 

Restore RGTPT 

Restore OLDOP 

New EBUF pntr in HL 

Restore type left operand 

(E) and orig RGTOF (D) 

0Old RGTOFP in A 
Op.code only 
Obtain type info for 

binary operation 

Encode binary operation 

into EBUF 
Check again if prios correct 

Set pntr place for operator 

Encode a term 

Encode unitary operator 

for a term 

Byte in A into EBUF 
Encode sequence with prio’s 

updated. 

AF preserved. 

Get char from line, 

tab + space 

neglect 

Jump if char is "7 

Jump 1f char is " (° 

Check if char 1s upper case 

Then jump 

Run “SYNTAX ERROR® if -7 

Encode a number 
Evt run "SYNTAX ERROR" 

Store type and quit 

¥ If upper case character: 

L3IESB  CALL :ES522 
ac 1E4A4 

MOV C,E 
MVI  D,:00 
CALL :ESEC 
JMF :EAAT 

% If opening bracket: 

MVI 
CALL 

M1 9A 
:EQ1B 

Encode function 
1f ready: store type 

and gquit 

(#30) 

Encode var/array reference 

Quit 

Load #9A in EBUF 
Update ERUF pointer
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126 
127 
128 

E4HE 
E48C 
E4BF 
E492 
E494 
E497 

2 E498 

498 

E49C 
E45F 

E4A1 

E4A4 
E4A7 
E4AB 

E4/% 

E4aC 

E4AF 

E4RO 
E4R1 
E4B2 

E4B3 
E4B4 

E4ES 

E4R& 
E4B7 

E4B8 
E4B9 

E4EA 
E4BE 

E4BC 
E4BD 

E4RE 
E4BF 
E4CO 

E4C1 
E4C2 

E4CE 
E4C4 
EACS 
E4Cs 

E4C7 
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oc 
CDCOE= 
CDEODD 
FE29 
C20EBDA 
oCc 

C3A7ES 

00 

CDBOES 
JEZ20 
CIAAES 

323601 
F1 

ce 

CD78E6 
CISSED 

INR c 
CALL :E3C9 
CALL :DDEO 
CFI 129 
JINZ : DACE 
INR C 
JMP sE4A7 

¥ If opening Ta 

L3E&O  NOF 
CALL :EBB0 
MYI A, 220 
JMF :E4A4 

* Ready: 

L3IESLL STA 10136 
LIELZ FOP FSw 

RET 
X 

Rev.1 

Next pos in textline 

Encode expression 

Get char from line 

"SYNTAX ERROR™ if not )7 

Next pos in textline 
Quit 

Store quoted text in EBUF 

Type is STR 

Store type and quit 

Set type latest expression 

AR AOK KK KKK KKK KKK KK KKK KK ¥ % 

¥ ENCODE *SAVEA™, “LOADA" X 
KKK KK KKK KK FOKOK KKK K K K X 
* 

ELODA 

ESAVA CALL :E&78 

JME 1EIES 
x 

DATA  :FF 

DATA :FF 
DATA  :FF 
DATA  :FF 

DATA  :FF 
DATA :FF 

DATA :FF 

DATA :FF 
DATA :FF 

DATA :FF 
DATA  :FF 

DATA :FF 
DATA :FF 

DATA :FF 
DATA :FF 
DATA :FF 
DATA :FF 
DATA :FF 

DATA :FF 

DATA :FF 
DATA :FF 
DATA :FF 
DATA :FF 
DATA :FF 

DATA :FF 
* 

R KKK KK KKK %K K KKK K 
* ENCODE A NUMBER X 
KR ROR KR K KKK KKK K K K % 
ES 

Enc. array without arguments 
Into encode "SAVE/LOAD? 

* Encodes a INT or a FFT number. 
X 

¥ Entry: C : Offset of start of number.
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188 
189 
190 
191 
192 
193 
194 
195 
196 
197 

198 
199 
200 

201 
202 

203 
204 

205 
206 

207 
208 

209 
210 

211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
o 223 
o, 22 
s 225 

226 

227 
228 

229 
230 

231 

232 
233 

234 

235 
236 
237 

238 
239 
240 

241 
242 

243 
244 

245 

246 
247 

248 
249 

E4C8 
E4C9 

E4CA 

E4CD 

E4CF 

E4D2 
E4DS 

E4D& 
E4D9 

E4DC 
E4DE 

E4E1 

E4EZ 

E4E6 
E4E9 

E4EC 
E4EF 
E4F1 

E4F4 
E4F6 
E4F9 
E4FE 
EAFC 
E4FD 
E4FE 

E4FF 
ES00 

ESO1 
ES02 

ESOZ 
ESOS 

ES08 
ESOB 
ESOD 
ES10 

ES11 

ES12 
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CcS 
ES 

CDD2DD 

FE23 

CA1ZES 

JAP002 
B7 

C2DCE4 
JABFO2 
FEOO 

CAFFE4 

3614 
CD18EG 
CD7BES 
D2FFE4 
CDEODD 
FEZE 
CAFFE4 

FEA4S 

CAFFE4 
3E10 
D1 

D1 

37 
ce 

E1 
c1 

CcS 
ES 
3610 

CD1BEO 
CD&LES 
JEQO 
DAFEBE4 

E1l 

C1 
Cce 

X HL: Points to EBUF. 
X 
¥ On exit: In Az #00 FPT: #10 INT: #10 HEX. 
* In EBUF: #10 FPT: #14 INT; #15 HEX. 
X 

* On exit, non-hex numbers will only be INT if reqd 
* type or IMP type is INT, and there is no *.° or 
¥ "E” in the input string. 
X 

¥ Non-error exit: CY=1: C,HL updated, B preserved. 
X A: Type-code, DE: entry EC. 
X Error exit: CyY=0, BCDEHL preserved. 
* 

ENUM FUSH B 
PUSH H 
CALL :DDD2 Get char from line. nealect 

tab + space 
CF1 123 

Jz 1ES13 Hex if char is “#° 
LDA : 0290 Get required number type 
ORA A 

JNZ :E4DC Jump if reqd type is not FPT 
LDA : 028F Get default number type 

ENMOZ CFI : 00 

Jz :E4FF Jump if type is not FPT 

X If INT: 

MVI M.:14 Load #14 in EBUF 
CALL :EQ18 Update EBUF pointer 
CALL :ES7E INT nr into EBUF 
JNC 1 E4FF Then handle as FPT 
CALL :DDEOQ Get char from line 
CFI 22| 

Jz tE4FF Try FPT if no digits before 
the .7 

CFI 145 

Jz :E4FF Handle as FFT if "E’ 
ENMOS MVI A,310 Type is INT 

ENM1O FOF D 
FOFP D 

STC Cy=1 

RET 

* If FFT: 

ENM20 FPOF H 

FOF B 

X Entry from ETCON: 

ENM25 FUSH R ) Save pointers 
PUSH H ) 
MVI M,:10 Load #10 in EBUF 
CALL :EQ1B Update EBUF pointer 
CALL :ES96 FFPT nr into EBUF 
MVI A,:00 Type is FFT 
Jc :EAFRB Jump if no errors 
POP H 
FOFP E 

RET Error exit (no number)
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250 
251 

252 
253 
254 
nee 255 E 

256 

257 
268 

259 
260 

261 

262 
263 

264 

265 
266 
267 

268 

269 
270 

271 
272 

273 
274 

275 
276 

277 
278 

279 
280 

10 
311 

ES22 
ES23 
ES24 

ES2 

ES2A 

ES2D 

ES2ZE 

ES2F 

ES30 

ES33 
ES3S 

ES38 

ES3? 

ES3C 

ES3D 
ES3E 

ESSF 

ES41 

ES44 

ES45 

ES48 

ES49 
ESAA 
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3615 

CD1BED 
o0 

CD84EB 

DZ2OEDA 

CIF9E4 

ES 
37 
CDFDES 

21E6CF 

CDSACA 

7H 

EE 

El 

D27AES 

JI620 
CD1BEOQ 

yird 

CD1BEO 

1A 

13 
FS 

E&OF 
CAT6ES 

FS 
CD67E8 

28 

EER 
7E 

D
I
 

M 
3 

M 
M 

M 
M 

M 
K 

W 
M
W
 

K 
N 

M 
W 

M 

X 1f HEX: 

ENM30 MVI 

CALL 
NOF 

CALL 

JINC 

JMF 
* 

M,:15 Load #15 in EBUF 

tE018 Update EBUF pointer 

:EBB4 Hex nr into EBUF 
: DAOR Run *SYNTAX ERROR™ if no 

digits 
s E4F9 BQuit 

KKK KKK KKK KOKK X KK KK KKK 

¥ ENCODE A FUNCTION X 

AR KKK OK KK KKK KOk KKK K X KK 

arguments) i 

Entry: HL3 
C: 

H 

A: 

FUN FUSH 

¥ If found in 

MVI 

CALL 
MoV 

CALL 

LDAX 

INX 
FUSH 

ANT 

Jz 

Reads a system function (both function and 

nto EBUF. Error exit if syntax or 

type mismatch errors are found. 

FPoints to 1st free pos. in EBRUF. 

Foints to input. 
Exit: If found: Cy=1i: 

Type info of result. 

C,HL updated: BDE corrupted. 

If not found: CY=0: 

End of table count. 

Start of name in input. 

Foints beyond. 

foints to O T/L byte at table end. 

Foints to ERUF. 

H 

Set “include type letter” 

:E6FD Find variable name in input, 

allow ', %.%. 
H, :CFE6 Addr table BASIC functions 

:CASA Find function in table 

AE Get serialnr of entry in 

table in A 

H 
sES7A Abort 14 not found (CY=0) 

table: 

My 320 Load fn.code (#20) in ERUF 

sEOL18 Update EBUF pointer 

M, A Load how manyth function 

in EBUF 

tE018 Update ERUF pointer 

D Get T/L byte of function 

D 

FSW Freserve it 

3 OF Le ngth only 

1ES76 Jump if no arguments reqd 

¥ If arguments required: 

FUSH 
CALL 

DATA 

L3E72 XCHG 

MOV 

FSW Preserve lenath fuction 
1 E867 Check if next char is ° (7, 

:28 run *SYNTAX ERROR® if not 

AM Get T/L byte
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312 ES4R 23 INX H 
313 ES4C EB XCHG 

314 ES4D FE3IO CPI : 30 Boolean type ? 
315 ES4F CCECES cz :ESBC Then encode var/array ref. 
316 ESS2 CALSES Jz $ES6S and jump 

317 ESSS FE20 CPI : 20 STR type 7 

318 ESS7 CCAI1EZ cz :E3AL Then encode STR expr 
319 ESSA CALSES Jz tESLS and jump 
320 ESSD FE10 CFI 10 INT type 7 

321 ESSF CC6DE3 cz :E36D Then encode INT expr 

322 ES6Z2 C476E3 CNZ TE376 Else: encode FFPT expr 
323 x 

324 ES6S F1 L3E73 FOF PSW Get length function 
325 ES66 ID DCR A Check if all arguments done 

326 ES67 CA72ES Jz tES72 Jump 1if ready 
327 ES6A FS FUSH FSW Freserve T/L function 

328 ES6B CD67EB CALL :EB&7 Check if next char is °,° 
329 ESEE 2C DATA :2C run *SYNTAX ERROR” if not 

330 ESLF C3I49ES JMF :ES49 Encode next argument 

ES72 CD&7EB L3IE74 CALL :EB&7 Check if next char is ")", 
ES7S 29 DATA 329 run "SYNTAX ERROR® i+ not 

ES76 F1 L3E7S FOF FSW Get T/L function 
ES77 E6Z0 ANT 3130 Type only 

ES79 37 STC Cy=1 
ES7A C9 LIE76 RET 

X 

30K KK 3K KKK 30K 0K K0K KKK K KKK K OK X 

¥ INT NUMBER INTO EBUF X 
0K 5 3K K KK ok K K K K KK XK K X0k K K0k X 
* 
¥ Entry: C : Foints to input. 

* HL: Points to EBUF. 

* 

ES7R CDD2DD EINT CALL :DDD2 Get char from line, neglect 
tab + space 

ES7E FE2 CFI 12D 
ES80 C285ES JINZ 1 ES8S Jump 1f char is not ~-7 

ES83 OC INR c 

ES84 AF XRA A Else: clear sign bit 

ESB8S CDZ4C0 LIE78 CALL :CoZ Input INT number to MACC 

ESB8 CZ8DES JINZ :ESBD Jump 1f nr was = 0 

EG8E E7 RST 4 Chanage sign MACC 
ES8C 60 DATA  :60 
ES8D C3IAZES LIE79 JMF tESAT Move MACC into EBUF 

* 
KK KKK 0K KK K K 30K KOk KK XOK ¥ X K ¥ 

¥ HEX NUMBER INTO EBUF X 

KK KKK KK KK 0K KK HOK KK KO0k KKK 
X 

361 ES90 CDZACO LIEBO CALL :C02A Input HEX number to MACC 
362 ESYE C3IA3ES JMF :ESATS Move MACC into EBUF 
363 * 
64 FORKK R KK KOK K KKK K00 K KK X X0k % 
365 ¥ FPT NUMBER INTO EBUF X 
366 AR OK KK KKK KKK KKK KKK KKK 
367 X 

¥ Entry: C : Foints to input. 
* HL: Foints to EBUF. 

370 ¥ Non-error esxit: CY=1: 
X C.HL updated. B preserved. A corrupted. 

* DE: Location of number in ERUF. 
X Error exit: CY=0:
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374 X 
375 * 
376 ES96 CDD2DD EFFT 

377 

378 
379 
380 

81 
382 
a3 

84 

RS 
386 
87 

88 
89 

390 
391 

392 
393 
94 
395 

396 
397 

398 
399 

FEZD 
C2A0ES 

o 
AF 
CD79E8 

ES99 

ES9E 
ES9E 
ES9F 
ESAO LIEBZ 

X Entry 

ESAT LZEBZ 
ESAL 
ESA7 
ESAE 
ESA? 
ESAC 
ESAF 

ESB2 
ESBES 
ESB& 
ESE7 
ESE8 
ESBY 

400 ESBA 37 
401 ESEBE C7 L 
402 X 

X 

X 

D2RBES 

cs 
54 
5D 

CD1BEO 

CD1BEO 

CD18EQ 
CD1BEQ 

EER 
E7 

OF 

EE 

c1 

403 
404 

405 ESBC 

HOK KKK KKK KKK KK KKK KK KK 0ROk ¥ 

¥ 8 YMEBOL TABLEKX 
KK KKK KK KOKKOK X OK KKK KKK KKK KOk K 

EFPT ES96 EFUN ES22 

ENMOS  E4DC ENMOS EA4F9 
ENMZ25 ESO01 ENM30  ES13 

L3EZ81 EJF1 LIEZB2 E3F8 

LIESS6 E444 L3ES7 EASS 
L3E6GC EA49E LIES61  E4A4 

L3IE73 ES6S L3E74 ES72 
L3IE78 EGSBS L3E79 ES8D 
LIEET ESAZ L3EB4 ESBE 

BDEHL preserved, 

CALL 

CFI 

JINZ 
INR 
XRA 
CALL 

for HE 

JNC 
FUSH 

MOV 
MoV 

CALL 

CALL 

CALL 

CALL 
XCHG 
RST 

DATA 
XCHG 
FOP 

sTC 
RET 

END 

EINT 
ENML1O 

ENUM 
LIE383 

L3ESS 

L3ESD 

L3E7S 
L3IEBO 

DAI FIRMWARE 3ZE3F1-3ESBE Vi.0 

:DDD2 

: 2D 

$ESAOQ 
c 
A 
1EB79 

X/7INT 

ES7B 

E4FEB 
E4C8 

EZFE 

E477 

E4A7 

ES76 
ES90 

Rev.1 

A corrupted, C updated. 

Get char from line, neglect 

tab + space 

Jump if char is not -7 

Else: clear sign bit 
FFT nr into MACC, evt 

change sign 

numbers: 

Abort if there are no digits 

0ld EBUF pntr in DE 

) Update EBUF pointer - 

) to after new input 

) 

) 

Copy MACC into EBUF 

cy=1 

ELODA E4AY9 

ENM20  E4FF 
ESAVA E4A7 

L3IEZ84 E404 

L3IES? E486 

L3E72 ES49 
L3E76 ES7A 

LIEB2 ESAQ
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02 
003 
004 
005 

006 
007 

008 
009 
010 

011 
012 
01= 

014 
015 

016 
017 
018 
019 

020 
021 

022 
023 ESBC 
024 ESEE 

025 ESEF 
026 ESCO 

027 
028 ESC3 

029 ESCé 
030 ESC? 
031 ESCA 

Q32 
033 

az4 
035 ESCE 

036 ESCD 
037 ESDO 

038 

039 
040 ESDI 
041 ESD4 
042 ESDE 

043 ESDB 

044 
045 ESDE 

046 
047 
048 
049 ESDC 
050 ESDF 
051 ESE2 

052 ESES 
053 

054 
0SS 

056 
057 ESEB 
058 ESET 

059 ESEBR 
060 ESED 
061 ESEF 

062 ESF2 

063 ESF4 
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1600 
FS 
DS 
CDD2DD 

CDO2DE 
D20BDA 

ES 
FS 

1EO2 
21EFCE 
CD34CA 

7E 
E&IF 
FE25 

C20BDA 

B7 

CDFDE& 
21E6CF 
CDSACA 

DAOBDA 

ocC 

1EQZ 

2620 
FE24 
CACEES 

1E04 

2610 

ORG sESEC 
* 
X 

X 

30KK 30K KKK KK 0K KKK KR OK KKK XK KKK XK KKK KKK K K 
% ENCODE VARIABLE OR ARRAY REFERENCE X 

30K KKK K KKK KK KK K KK 3K KK KK K KKK 3K K K K KK KR K KK K K 
X 

% L3EBS: Reference to a variable or an array with 

X arguments. 

% L3IEBL: Reference to an array without arguments. 

X 

x Entry: D : Code: 00: Reference to a value (array 

X with arguments or variable). 

3 FF: Array name without arguments. 

X C : Next position in input. 

X HL: 1st free position in EBUF. 

¥ Exit: C,HL updated, AF preserved. 

X DE: Offset to symbol table (to T/L byte). 

X B : T/L byte of name. 

X 
L3IEBS MVI D, : 00 
EVR10Q FUSH FSW 

FUSH D 
CALL :DDD2 Get 1st char from line, 

neglect tab + space 

CALL :DEOZ2 Check if char is upper case 
JNC : DAOE Run *SYNTAX ERRDR® if not 

PUSH H 

FUSH FSW Save 1st char 

% Check if name is a BASIC command: 

MVI E,:02 Nr of info bytes -1 

LXI H, : CBBF Addr command table 
CALL :CA34 Find instr in table. On 

exit, HL points to string 

or after it if not found 

MOV ALM ) 
ANI : 3F ) Check if end table reached 

CPI 125 ) 
JINZ : DAORB Run *SYNTAX ERROR™ if name 

is a command 

ORrRA A 

x Check if name is a BASIC function: 

CALL :E6FD Find var.name in input 

LXI H, :CFE&6 Addr function table 

CALL :CASA Find function in table 
Jc :DAOB Run "SYNTAX ERROR® if name 

is a function 

¥ Check type marker in input: 

INR c Foints to next char in input 
MVI E,202 2 bytes in symtab for STR 

MVI H,3120 String type byte 

CP1 124 
Jz tE6OE Jump if STR ("$7) 

MVI E,: 04 4 byte in symtab for INT/FFT 

MVI Hez10 INT type byte
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064 

063 

066 
067 

0e8 
067 

070 

071 

072 
073 
074 

075 
076 
077 

o7g 
Q79 

[uj=le} 

081 

082 
083 
084 
085 

086 
o087 
088 

089 

090 

091 

092 
093 

094 
095 

096 
097 

098 
099 

100 
101 
102 
103 

104 

105 
106 
107 

108 

ESFé 
ESF8 
ESFE 
ESFD 
ESFF 

E602 
E&LOZ 

E606 

E&607 
E&60A 
E&OR 

E6OE 
E&OF 
E&10 

E&611 
E612 
E&613 
E&L4 
E&15 
E618 
E&LE 

E&IC 

E&61IF 
E&20 
E&22 
E6ZT 

E626 
E&29 

E&ZE 

E&2E 
E&ZF 

E&30 
E&6T1 

E&T3 
E&Z6 
E&T 
E&63A 

E&63E 

E&63E 
E&3F 

E&40 

E643 
E&44 

E&47 

E&4B 
E649 
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FE2S 
CAOEES 
2600 
FE21 
CAQEES 

ki 
213402 
CDIODE 
bb 
aD 
CIOFE& 

F1 

7C 
B2 

57 
El 
F1 

ES 
CD18EO 
CD18EO 
E7 
CAZGEEL 

7A 
F640 
57 
CI2EE6 

CDEODD 
FEZ8 
CCS3ES 

EX 
ES 
7/ 
E&30 

F23601 

DS 
CDS7CA 

D1 
D47DE6 

42 
EB 
2AA102 
EB 
CD1ADE 

x If no 

¥ Handle type 

LIEB7 

L3IEBS 

128 
:E6OE 
H, 2 Q0 
121 
sE6OE 

Jump if INT %7) 

FPT type byte 

Jump if FRT (717) 

type marker given: 

FOP 
LXI 
CALL 
MOV 
DCR 
IMF 

FOP 
MOV 
ORA 

MOV 
FOF 

FOF 
FUSH 
CALL 
CALL 
DRA 

Jz 

¥ If name: 

MOV 

ORY 
Mav 

JMF 

¥ If value: 

LIEB? 

L3IEFO 

CALL 

CF1I 
cz 

XTHL 
PUSH 
MOY 
ANI 
8TA 

FUSH 
CALL 
FOF 

CNC 

MOV 

XCHG 
LHLD 

XCHG 
CALL 

XCHE 
FOF 

PSW 

H, : 0234 
:DEZ0 
HyM 
e 

tEGOF 

marker: 

F8W 

AGH 
D 

D.A 
H 

Fsu 
H 
:E018 
sEOIB 
A 

1E626 

Get 1st byte var.name 

EBaseaddr IMPTAB 
Calc offset addr in HL 
Get type marker in H 

Get 1st byte of name 
type in A 

OR type (high nibble) with 

length (low nibble) 

T/L on name in D 

Get code QO/FF in A 

) Update EBUF pointer 

) 2 positions 

Flags on code 
Jump if value 

Get T/L byte of name 

Set bit 6 (array) 
Freserve it 

Get char from line 
sqr 2 

Then encode arguments 

Get T/L byte on name 

Type only 

Set type latest expression 

Preserve T/L name 

Find variable in symtab 

Get T/L name 
Insert variable in symtab 

if it 15 a new one 

T/L name in B 
Var.addr in symtab in DE 

Get startaddr symtab 

in DE3; var.addr in HL 
Calc offset from begin 

symtab in HL 

Offset in DE 
Retrieve EEBUF pntr 
Hibyte offset in A
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126 E&4A Fb640 OR1 140 Set bit & (array) 
127 Eb4C 77 MoV M.A Hibyte offset in ERUF 
128 E64D 23 INX H 

129 E64E 73 MOV M.E Lobyte offset in ERUF 
130 E&4F 23 INX H 

131 E&650 ER FOP H 

132 E651 F1 POP PSW 

133 E&5Z C9 RET 
134 Xx 

135 * ENCODE ARRAY ARGUMENTS: 
136 x 
137 ¥ An arguments list is encoded into EBUF. 

138 * Format: 
139 X nr of arg / type of arg / code for expr/ 
140 X < type of arg / code for expr >. 

141 * 
142 % Entry: D : T/L byte of variable name. 

143 * C : Foints to " (° of argument list for 

144 * array in input. 
145 X HL: 1st free position EBUF. 

146 ¥ Exit: D : "Subscripted” flag. 
147 * E : Nr of bytes in symtab (02). 

148 X C,HL updated. B preserved. A=D. 

149 * 

150 E653 1E0O EVRS0 MVI E.: 00 Farameter count 

151 E6SS ES PUSH H 
152 E656 CDIBEO CALL :EO018 Update EBUF pointer 

1S3 E659 1C EVRSS INR E FParameter count +1 
154 E&SA OC INR C Skip *C” or .7 

155 E&SE DS PUSH D 

156 E&SC CDB2E3Z CALL :EZR2 Encode non-boolean expr 

157 preceeded by its type 

158 E&ESF D1 FOF D 
159 E660 CDDZDD CALL :DDDZ2 Get char from line, neglect 

160 tab + space 

161 E66F FEZC CPI 2 

162 E&6S CASIESL Jz Get next parameter if it 

163 is 7,7 
164 ELLB FEZ9 CF1l 29 

165 E6LA C20BDA JINZ : DAOHE Run ~SYNTAX ERROR™ if 

166 not ")’ 

167 E&&D OC INR c Bkip *)* 

168 E&GLE ET XTHL Get old EBUF pntr 

169 E&6F 73 MOV ME Farameter count into EBUF 

170 ELT70O EL POF H 

171 E&71 LEO2 MVI E,:02 2 bytes space in symtab 

172 E&73 7A MOV A D 
173 E&74 F640 ORI 40 Set type is array 

174 E&76 57 MoV D.A Set flag “subscripted’ 

175 E&77 C9 RET 

176 * 

177 KKK KK K KK 3OK K K KK KOk KK KK K K 

178 % ENCODE AN ARRAY NAME X 

179 KK KOK XOKK KR KOK KK KKK KK X KR KKK 

18O X 
181 E&78 16FF EARRN MVI Code for name only 

182 E&7A C3BEES JMP Encode array name 
187 X 

184 KKK K K 3K K 30K K K K K K 0K K 3K K K K K K KOk XK K K KK X 0Kk X0k X 

185 ¥ INSERT A NEW VARIABLE IN SYMEROL TABLE X 
186 3K KKK K 30K KK KOK K K K KK K 3 KK XK K OK 0K OK KK KOK XK XK KK K 

187 *
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188 

189 

190 

191 

192 

193 
194 

195 

1926 

197 

198 

199 

200 
201 
202 

203 
204 
205 

206 

E&7D 

E&HBO 

E681 

E682 
E683 
E6RS 

E688 

E68% 

E6BR 
E&68D 
E&T0 

E69% 
E&94 

E&FS 
E&?7 
E698 
EGTA 
E69R 

E67C 

E&6FE 
EbAL 
E6AT 

E&nb 

E&RE 

E&AA 

E&AD 

E&RO 
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CDEBCA 

E640 

CZ95Eé6 

7A 

E&630 

FEZO 
CAPSEL 
CDYECKE 

El 

ce 

2618 

CD18EO 
1EFF 
CIBSES 

CD1BED 
CEBSES 

CDDZDD 

¥ The variable name is inserted in the symbol table 

¥ and the value is cleared. 
X 
X Entry: See CABB. 

¥ Exit: HL: Points to 2nd T/L byte of entry. 

X AF corrupted, BCDE preserved. 

* 

EVARI CALL :CAEB Insert var.name in symtab 

FUSH H 
INX H HL pnts after 2nd T/L byte 

of entry 

MOV AD Get T/L of name 
ANI 140 
JINZ 1E695 Jump if array type 

¥ 1f number type: 

MOV AD Get T/L of name 

ANT 330 
CFI 120 

JZ 1E695 Jump if string type 

CALL :CER9E Clear value in symtab 
FOF H 

RET 

¥ 1f string/array type: 

EVI10 MVI M,: 00 ) Clear pointer in symbtab 
INX H ) 

MV1 +200 ) 

FOF H 

RET 
¥ 
KR KK KOKHOK 0K 0K KK KKK KOk 0K 0Kk ok 

¥ BTORE QUOTED TEXT IN EBUF ¥ 
K KKK KOR KK KR XOK XOK KK XK KK HOK K 30K K KK 

x 

LIET6 MVI M.218 Code for quoted string (#18) 

into EBUF 

CALL :E018 Update EBUF pointer 

MYI E,sFF Text must end with *"° 

JMF 1EGBD Into common end 
X 

K8 0K KK KK KKK 30K K 0K KK 30K KOk K 0K 0K K KKK K 
¥ STORE UNRUOTED STRING IN EBUF * 
KKK O KROK KK KK 3OK0K XK K K OKOKOK K0k K K KKK KK 

* 

LIEF7 MVI E,201 Text must end with *,7 
MVI M.219 Code for unguoted string 

(#19) into EBUF 
CALL :E018 Update EBUF pointer 

JMF 1E6BS Into common end 
X 

AR KOKOKOK KR KOK K KKK KK XOK KK K 

¥ STORE TEXT INTO EBUF X 
FRRK KKK KKKk KKKk 
x 

¥ Text in DATA, REM and ’¥x¥° statements is moved 

¥ into the EBUF. 
* 

L3IEY8 CALL :DDDZ2 Get char from line, neglect 

tab + space
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250 E6BI 1E0O2 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 
262 
263 
264 
265 
266 
267 
268 
2569 
270 

271 
272 
273 

274 
275 
276 
277 
278 
279 

280 
281 
282 
282 
284 

285 

286 
287 
288 
289 

290 
291 
292 
293 
294 

295 
296 
297 

298 
299 

300 
301 
302 
303 
304 
305 
J06 
307 
308 
309 
310 
311 

E&BS 
E6B6 
E&B? 
E6EBR 
E&6RE 
E&CO 
E6CE 
E&CS 

E&C8 
E6CT 
E&4CE 
E&6CE 
E&CF 

E6D2 

E&DT 
E&6D4 
E&D7 
E&D8 

E&DE 
E&DC 

E&DF 
E&EQ 
E6E1 
E6E2 

E&ES 
E&E4 

E&E7 

ES 
CD18BEO 

1600 
CDECQDD 
FEOD 
CADEE& 
FE2C 
CAEZESL 

oc 
FE22 
C2D3Eé 
iD 
FADFE& 

1c 

77 

CD1BEQ 
14 
CEBBES 

iD 
FAORBDA 

iD 
CADFE6& 

C3IAREB 

X 

MVI E,:02 Text must end with CR 

Into common end 

KKK KKK KOKOK 0K 0K KK K KKK 0K K 30K K K KKK KOKK KK X kX 
¥ COMMON END TEXT ENCODING RDUTINES % 
KKK KKK KK KK KK KK K X KK KKK K K K KK K KOk KK K 
X 

¥ Entry: 

Exit: 

[~
 

% 
3 

3%
 

36 
3 

3 
M 

3 
I 

M 
W 

M 
N 

% 
i m £ 0 

LIE100 

LIE1O01 

C: 

HL: 
E : 

Cc 
H 
D 

A 
B 

FUSH 

CALL 
MVI 
CALL 
CFI 
Jz 
CPI 
J2 

INR 
CFI 
JINZ 
DCR 
aM 

INR 

¥ Character 

L3IEL102 MoV 
CALL 
INR 

JMP 

¥ If “CR”: 

L3E103 

L3E104 

¥ If 7,7 

L3EL105 

DCR 

amM 

XTHL 
MOY 
FOF 
RET 

DCR 
Jz 

JMF 

Points to 1st actual character to be 
stored. 
Points to place for length byte in ERUF 

Handling switch: 

> 13 (but <#80): Text must end with CR 
= 1: Text will end with *," (°,” is no 

inserted into EBUF). 
<= 0: Text will end at *"* (""* is not 

inserted into the EBUF). 
Foints beyond text in input. 
Foints beyond stored text in EBUF. 

Length of stored text. 

Character which marks end of text. 
preserved, E corrupted. 

H 

:E018 Update EBUF pointer 

D,:00 Set length is O 
:DDEQ Get char from line 
1 0D 

:E6DB Jump if char is "CR’ 
:2C 
:EGEX Jump if char is 7," 

c 
122 

:E&DT Jump if char is not *"° 

E 
1 E6DF 1f done: store length in 

EBUF, quit 

(= 

into EBUF: 

M.A Load char in EBUF 

:E018 Update EBUF pointer 

D 

1 EGBB Get next char 

E 

1 DAOE If E »>= #80: Run ~SYNTAX 

ERROR? 

M,D Length in EBUF entry 

H 

E 
1 E6DF If E=0: Store length in 

EBUF, quit 

:EBAB incr E, get next char
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312 

313 
314 

x 

X 

EGEA ES L3IEL106 

EGEB 2191CF 
EGEE 1EOQO LIE107 
E&FO CDZF4CA 

E6FF 7E 
3 E&F4 EL 

E&FS C9 

* 

x 
X 

* 
* 
* Entry: 

¥ Exit: 
* 
* 

* 

X 

* 

* 
¢ 

Xx 

3 * 
344 E6F6 ES LIEL108 
345 E&F7 21DBCF 

346 E6FA C3EEES 
347 * 

348 X 

349 X 

350 E6&FD 

KKK KKK FOKRKOIK K XK KOO K X 

X SYMEDOL TAELEX 

KKK KK KK K KK 0K KKK K OK KK KOk KOk XKk X 

EARRRN E&678 EVARI E&67D 

EVRSO E6GT EVRSS E&59 
E&D3 L3IE103 E6DB 

E&EA L3E107 E6EE 

E&OE L3EB8 Eb&OF 

E&6RC L3IEF7 Eé&ARL 

X Entry/exit: 

FUSH 
LXI 
MVI 
CALL 

MoV 

FOF 

RET 

Routine looks for a init. 

Cin table. 

(o3 ] 

Cy 

P 

Cy=1: 

FUSH 

LXI 

JMF 

END 

EVI10 

L3IE100 
LIE104 

L3IEL108 

L3EBY 
LIEFS 
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KKK KKK KKK IOKOK KK KKK KKK KKK XK KK K KK KO K KKK OKK KKK X 
¥ FIND BINARY OR UNITARY OFERATOR IN TABLE X 
KKK KKK KKK KK KK KKK KKK KKK K KKK KKK KKK KKK K KKK KKK 

See #3E&F6. 

H 
H,:CF91 Startaddr table 

E.:00 
:CAZ4 Find instr in table 
AM Get code from table 

H 

KKK K KKK 3K KKK K KK 0K 5 KK K 300K 30K KOk KK K KO Xk X 

¥ FIND AN UNITARY OFERATOR IN TABLE X 
KKK KK KKK KOK KK K 9K KKK KK 30K 3K K K K KKK 0K KKK X 

string beginning at 

oints to input. 

Not found: 
C ¢ Points to 1st valid character 

after entry address. 
A @ Contains code info O. 

DE = O, BHL preserved. 

Found: 
C : Points beyond string found. 

A = Code byte from table. 

PE 0, BHL preserved. 

H 

H, : CFD8 

: EGEE 
Startaddr table 
Into previous routine 

ESBE 

E&CB 
E6ED 

ESEC 

E6ZE 

E6BS 

E&695 

E6ER 
E&DF 

E&F6 

E&2 
E&RO 

EVR10 

L3IE101 
L3IEL105 

L3IEBS 
LIEFO 

L3E®?



FAGE 01 

002 
003 
004 
005 
006 
Q07 
008 
009 
010 
o011 

012 
013 
014 

015 
016 
017 

018 
019 
Q20 

021 
022 
023 

024 

E&FD 

E6&FE 

E&FF 

E701 

E702 

E703 

E704 

E7G6 
3 E709 

E70A/ 

E70D 

EFaoy 

E713 

E716 

E717 

E718 
E719 

E71R 

E71C 

E7IF 
E721 

E724 FE. 

E726 
A2 

E728 

E729 
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FS 

41 

1600 

14 
oc 

78 

FEOF 
DAOAET7 

15 
CDEODD 

CDOSDE 

DAOIE7 
CDEVDD 

SF 
Fi1 
7R 
Do 

FE25 
CAZ7E7 

FE21 
CAZ7E7 

24 

co 
oc 

14 

ce 

ORG :E&FD 
X 
x 

X 
KR KKK KOKOKIORK KKK KOO KK CROROK K KX KK X 
¥ FIND VARIABLE NAME IN INFUT X 

30OK KKK 0K K KKK 3K K KKK KKK KKK KKK KX XK XX 
X 

X Checks if 1st character is a upper case one. 

¥ Reads the input (starting with character after 

¥ C) till it finds & non—alphanumeric character 

X (number or upper case). On a carry CALL, it also 

¥ accepts %Z. ! or $ at the end. Blanks are not 

% ignored and not accepted. 

* 
X Entry: C 3 Input position. 

X* Exite B Entry C. 

X C : Points to 1st character not accepted. 

* D : Count of 1st character not accepted. 

X (1st character read has count 1). 

X A.E: 1st non—alphanumeric character read. 

X HL preserved. F corrupted. 

X 

RDID FUSH PSW Freserve CY-flag 

MOV B,C 
MVI D,:00 Init count 

L3E110  INR D Count +1 
INR c Line pos +1 

MoV A,D Count in A 

CFI1 1 OF Max 14 char for a name 

ac tE70A 
DCR D Skip last char if > 14 

L3IE111 CALL :DDEOQ Get char from line 

CALL :DEO9 Check 1§ nr or upper case 

Jc tE701 Get next char 1f O.k. 

CALLL  :DDEO Get 1st non-alphanum.char 

from line 
MOV E.f Store 1t 1n E 
FOF FSW Get CY-flag back 

MOV ALE Get char back in A 
RNC Abort 1f non-carry CALL 

¥ On carry CALL only: accept !',%.%: 

CF1 

Jz Jump 1§ char 1s 47 

CPI 

Jz Jump if char 1s " !'” 

CF1 
RNZ Abort 1f char is not %7 

L3E112 INR c Update laine pos 

INR D Update count 

RET 
* 
FOKAOKK KKK KKK RO KKK KK 

¥ GET LINE NUMBER X 
3K030K K K 3OKKKOK KOKOKOK O8I0k X 

* 

X Exit: C,HL: Updated. 
* R preserved, AFDE corrupted. 

X TAYNTAX ERROR® if no linenr aiven.
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064 E72A CDI1E7 ELN CALL :E731 Read linenr into ERUF 

065 E7ZD D20EBDA JNC :DAOE Run *8YNTAX ERROR® if no 

066 number given 

067 E7E0 C9 RET 

068 * 

069 AR KORBOK K KKK KOKKOKOR KK KK KOk KK X KKk 

Q070 * READ LINE NUMBER INTO EBUF X 
071 3K K0OKOK K K K KK X K KK 0K 30K X K KK KOO X K K X % 

Q72 * 

073 * Exit: CY=0: No linenumber given. Error exit if 
074 * linenumber is O or > #FFFF. 

07% X Cy=1: DO.K. 
76 Xx CyHL: Updated. 

Q77 Xx B preserved, AFDE corrupted. 
o078 * 

079 E731 CDDZDD LIE114 CALL :DDD2 Get char from line, neglect 
QB0 tab + space - 
08t E734 CD24CO CALL :Co24 Input INT number to MACC 
082 E737 DO RNC Abort if no linemr given 
083 E738 C5 FUSH B 

084 E737 E7 RST 4 Copy MACC into reg ARCD 
085 E73A 15 DATA :18 

086 E73E BO ORA B 

087 E73ZC C2G1E7 JNZ sE751 Error exit if > #FFFF 

088 E7IF Bl ORA C 

08y E740 R2 ORA D 

090 E741 CASIE7 Jz tE7S51 Error exit if nr = 0 
091 E744 SA Moy E.D ) Linenr in DE 

092 E74% S1 MOV n,C ) 

093 E746 72 mov M.D Hibyte linenr into EBUF 

094 E747 CD18BEO CALL :E01R8 Update EBUF pointer 
095 E74A 73 MOV M.E Lebyte linenr into EBUF 

096 E74E CDI18BEQ CALL :EQ18 Update EBUF pointer 

037 E74E C1 FOF B 
098 E74F 37 sTC CY=1 (0.K.) 

099 E750 C9 RET 
100 

101 ¥ Error exit: 
102 

103 E751 C1 L3EL11S  POF B 

104 E752 3E15 MVI A, 215 

105 E754 C3FSDY JMF :D9FS Run error “NUMEBER OUT OF 
106 RANGE* 
107 X 

108 KKK HOKHOKKOK KK KK KOK K XK K KKK K R KKK Kk Kk K K 

109 ¥ ENCODE BINARY OFPERATION INTO ERUF X 
110 AR KKOR KK KR KKK KKK K 30K KKK KOk HOK KKK XK KKK X 
113 X 

112 ¥ Entry: A : Result of 3E7CF: 

113 X L3t s @ compute type / opcode. 
114 * E : Table code byte. 
115 * HL: 1st free location EBUF. 
116 * 

117 E757 FS L3E116 PUSH FSW 

118 E758 7B MoV AE Get conversion code byte 
119 E759 ER XCHG 

120 E75A 2A3RO1 LHLD :0Q13E Get addr last operator in 

124 EBUF 

22 E7SD EB XCHG in DE 

127 E7SE CD70E7 CALL :E770 Add conversion byte for 
12 2nd operand 

25 E7&61 OF RRC
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126 
127 
128 
129 
130 

131 

132 
133 

134 
135 
136 
137 

138 

139 
140 

141 
142 
143 
144 

145 
146 
147 
148 

149 
150 

151 
152 
153 
154 

185 
156 
157 
158 

159 
160 

161 
162 

163 
164 

165 
166 

167 

168 
169 
170 

171 
172 

173 
174 
175 

176 
177 

178 
179 

180 
181 
182 
183 
184 
185 

186 
187 

E762 
E763 
E764 

E767 
E768 

E76B 
E76C 
E76F 

E77Q 
E771 
E773 
E776 

E777 
E779 

E77C 
E77E 

E781 
E782 

E783 
E784 
E785 

E786 
E787 
E788 
E78% 

E78C 
E7BD 
E78E 

E791 

E792 
E793 
E794 

E795 
E796 
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OF 

EB 
2A3901 

EB 
CD70E7 

F1 
CD83E7 
c9 

FS 
E&03 
CABLE7 
1F 

JE9F 

DA7EE7 
SEBF 
CDBZE7 

F1 
(834 

CS 
42 
4R 

03 
FS 
DS 
CD1BEO 

ES 
2B 
CD4FDE 

* 

RRC 
XCHG 
LHLD 

XCHG 
CALL 

POF 
CALL 
RET 

10139 

tE770 

FSW 
tE783 

Get addr in EBUF for next 
operator 

Add conversion byte for 
1st operand 

Restore compute/opcode in A 

Insert it into EBUF 

KRR KKK K KKK 30K R KK K K KKK KKK K KKK KK KKK K Kk X K K K X 
% ADD INT/FPT CONVERSION BYTE TO EXFRESSION ¥ 
KK KKK KK KKK K KKK KK K 3K 3K KKK K KK KKK 3 KKK K KKK X KKK X KK 
X 
¥ Entry: 

* 

* 

* 
is JEL117 

L3IEL18 
L3E119 

* 

A s 

FUSH 
ANI 
Jz 

RAR 
MYI 

Jc 
MVI 
CALL 
POF 

RET 

Conversion byte: 

#01: Convert FFT to INT. 
#02: Convert INT to FFT. 

PSW 
103 
tE781 

AL 9F 

tE77E 

A, :BF 

$E783 

PSW 

Conversion only 

Jump if no conversion reqd 
CY=1 if FPT to INT 

Conv.byte FFT to INT 

Conv.byte INT to FFT 

Insert conv.byte into EBUF 

AKX KKK KK KK K KK K K KK KK K KOk % K 
* INSERT BYTE INTO ERBUF x 

K KKK OKOKKOKOK KKK KOKOKOKOKK KKK K K K 

[T
 

36
 

3%
 

3 
3 

3% 
% 

% 
% 

% 
% 

i 
* 

Data is moved 1 byte to create space for byte 
to be inserted. 

Entry: 

Exits 

E120 

Az 

DE: 
HL: 
HL= 

Eyte to be inserted. 

Startaddress source bank. 
Endaddress source bank +1. 

HL + 1. 
AECDE preserved. 

FUSH 
MOV 
MOV 
INX 
FUSH 
FUSH 
CALL 
FUSH 
DCX 
CALL 
FOF 
POP 
FOF 
STAX 
FOF 
RET 

m
o
 

I
I
v
o
M
W
o
O
m
m
 

m 
@ 

o 
£ 

- w 

(=}
 

m > T 

W
O
 

V
Y
O
I
 

u E 

) Start source in BC 
) 
Destination 1 byte higher 

Update EBUF pointer 

Move EBUF contents 1 byte 

Store byte into EBUF



PABGE 04 

188 

189 

1920 
191 

192 

193 

194 

125 

196 

157 

198 

199 

200 

zZ01 
202 
203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

247 

218 

219 
220 

221 
sma 
222 

223 
224 
225 
226 

E797 
E798 
E79ER 
E79D 
E79F 
E7A1 
E7A4 
E7R6 
E7A8B 
E7AB 
E7AD 

E7EO 
E7E1 
E7ED 

E7Ré& 
E7E8 
E7RY 

E7BA 

E7HE 
E7BD 
E7EBF 
E7C2 
E7C3 

E7CS 
E7C7 

Z E7CA 

3 E7CE 
E7CC 
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FOKK K K KKK KK 3OKOK IO K KKK KKK KKK K KKK KKK KKK KKK K 

¥ ENCODE AN UNITARY OFERATOR FOR A TERM X 

FORK K K KCKORO0IOOKIOOKK K KKK KX KOOk K X KRR XK K KRR KX 

X 

X Entry: A : Code according to table CFD8. 

¥ Exit: BCHL preserved. DE corrupted. 

X A : Code byte: 

* + = INOT 

X INT BC BD EBE 
X FFT 9C 9D X 

X 

F3 L3E121 PUSH PSW 

213601 LXI H,: 0136 Addr type last expression 

E61F ANI :1F Opcode only 

FEOO CPI 100 rax 

161C MVI +21C 

CABARE7 JzZ tE7BA Then jump 

FEO1 CF1 301 et R 

161D MVI  D,:1D 
CABRAE7 Jz :E7BA Then jump 

FELE CFI 11E TINOT® 7 

CZ0BDA JNZ :DAOR Run "SYNTAX ERROR” if not 

* If TINOT?: 

7E MOV AM Get type last expression 

FE10Q CFI 110 Must be INT 

C21ADA JNZ :DALA Run error *TYFE MISMATCH' 

if not 

ZERE MVI A, 2 BE Code "INOT’ in A 

El L3E122 POP H 

ce RET 

% It 24t or ?-%a 

7E LZELZ23 MOV Get type last expression 

FE10 CPI 

1EAO MVI 

CACAET7 Jz Jump if INT 

7E Mov Get type last expression 

FEQO CPI 

1E80 MvI 

C21ADA JINZ Run error “TYFE MISMATCH® 

if not FFT 

78 L3IEL124 MOV A.D ) Set up code in A 

B3 ORA E ) 

C3BBE7 JMF 1E7EB8 

X 

FORKK KK KOK KK 30K 50K KO K KOK KKK KKK K KKK K JOK KKK K 

% OBTAIN TYPE INFO FOR BINARY OFPERATION X 

KKK HOK KK 0K 30K KKK KK KKK KK KKK R K KKK KKK KKK KK KK 

Entry: A 3 

E : 
TYPE: 

X 

Xx 

* 

X 

* 
X 

X 

X error. 

X 

* 

Routine compares both types. 

must be INT and the other FPT, 

(lower S Code for binary operation 

bits). 
Type 1st operand. 

Type 2nd operand. 

If different, one 

else type mismatch 

Type conversion and operation type are obtained 

from table on 3EB35. Type mismatch if illegal
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250 
251 

252 
253 

254 
255 
256 
257 
258 
259 

260 
261 
262 

263 
264 

265 
266 

267 

268 

269 

270 
271 
272 
273 

275 
275 

276 
277 

278 
279 
280 

281 

282 
283 
284 
285 

286 
287 

288 
289 

290 

291 

292 
293 
294 

295 
296 

297 
298 

299 
300 

301 
302 

303 

304 
305 

306 
307 
308 

309 

310 
311 

E7CF 
E7DO 
E7D1 

E7DZ 

E7D4 
E7D7 

E7DA 
E7DE 

E7DE 

E7DF 
E7EC 

E7E1 

E7E2 

E7E4 
E7ES 

E7E6 

E7E7 
E7EB 

E7E9 

E7EA 
E7EE 

E7EE 

E7F1 

E7F2 
E7F3 

E7F6 
E7F7 
E7F9 
E7FC 

E7FD 
E7FE 

E7FF 
EBOCQ 

EBOZ 

EBOZ 
EBOS 
EBO& 
EBO7 

EB08 

EBOY 

EBOB 
ES0D 
EBL1Q 
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X type. 
% Type of result is stored in TYFE. 

X 
X Exit: E : Type code from table. 
X A : Code for EBUF: 1y >oniin: 

X bits S,61 type of compute required: 

X s FPT 
X 1 = INT 
* 2 @ STR 

X 3 : Boolean 

X bits 0-4: Opcode. 

3 BCDHL preserved. 

X 

ES L3IE125 FUSH H 

DS FUSH D 

E&61F ANI 1 1F Opcode only 

FS FUSH FSW 

CDIFES CALL :EBI1F Set D according to opcode 

J3A3601L LDA 10136 Get type latest expression 

EE CMP E Compare both types 

C209E8 JINZ 1EBO9 Jump if not identical 

o7 RLC ) 

o7 RLC ) Type code from TYPE in 

o7 RLC ) lonibble 

a7 RLC ) 

E603 ANI 103 Only lower 2 bits 

&F MoV L.A in L 

T7A L3E126 MOV A, D Get opcode group (0-5) 

87 ADD A X2 

74 MOV DA in D 
a7 ADD A x4 

82 ADD D x4 (find group in table) 

89 ADD L Find pos in grouptable 

213SE8 LXI H, :EBZ5 Startaddr result table 

CDZODE CALL :DE30 Find addr resultcode in 

table 

7E mMav AM Get resultcode 

3 INR A Check if code is FF 

CA1ADA Jz :DALA Then run error "TYFE 

MISMATCH” 

3D DCR A 

E&Z0 ANI 130 Get type of result only 

323601 STA 10136 Store type latest expression 

Dt FOF D Get code for binary 

operation in D 

SE MOV E.M ) Get resultcode from table 

7E MOV AM ) in E and in A 

iF RAR 

E&60 ANI 160 Reqd computing in bits S.6 

B2 ORA D Add opcode in bits 0-4 

F680 ORI : 80 Set bit 7 

El POF H 
54 MoV D.H Restore D 

El POF H 

ce RET 

¥ If both types not identical: 

2E04 L3E127 MVI L,:04 

FEOQ CFI 1 00 TYPE is FPT 2 

CA1LES Jz tEB16 Then jump 
2c INR L
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: E&11 FE10 CcPI 310 TYFE is INT ? 

. ES13 C21ADA JINZ :DAL1A Run error *TYPE MISMATCH® 

if not 

EB816 83 LIE128 ADD E Add other type 

E817 FE10 CPI 110 Result must be #10 

E819 D21ADA JdNZ :DA1A Run error *TYPE MISMATCH® 

if not 

EB1C CIESE7 IMF tE7ES Calc conversion 

* 

¥ SET D DEFENDING ON OFCODE BINARY OFERATOR: 

ES 

X Entry: A : Opcode binary operator (table #CF91) . 

¥ Exit: AHCEHL preserved. 

X 

ES1IF 1600 L3E129 MVI D,z 00 D=0 

EB21 FEO1 CPI 101 

EB2E DB RC Ready if opcode is O (+) 

E824 14 INR D D=1 

EBZ5 FEO4 CFI 104 

EB27 D8 RC Ready if opcode is 1,2 or 

3 (=574 %) 
EBZ8 1602 MVI D,:02 D=2 

EB2A C8 RZ Ready if opcode is 4 (%) 

E8ZE 14 INR D n=3 

EB2C FEL1O CPI 110 

EBZE D8 RC Ready if opcode is S-F 

(10K, TAND, I XOR. SHL , SHRMOD) 

EBZF 14 INR D D=4 

EB30 FEI8 CF1I 118 

E83%Z D8 RC Ready if opcade 1s 10-17 

¢ =, ¥y, €, =, &¥) 

EQIZ 14 INR O D 

EGBX4 C9 RET 1¢ oprcode = 18 (AND,OR) 

TABLE WITH TYFE RESULTS: 

The table gives the relation between input 

operands, the binary operator and the result 

for different agroups of binary operations. 

The groupnumber 1s calculated in ZEBIF. 

Format each group: & bytes. Sequence: 

FPTZFPT 
INT/ZINT 

STR/STR 

LOBIC/LOGIC 

INT/FFT 

FFT/INT 

Format each byte: 

bit 7,6: type arithmetic ) 0: FFT 1z 

bit S,4: Type result ) 2: STR 31 

Conversion left cperand. 

Conversion right operand. 

O : No conversion. 

1 : Convert to INT. 
2 3 Convert to FFT. 

FF : Not possible. 

[ 
% 

3 
3 

3%
 

3% 
35
 

% 
3 

¥ 
M 

R 
I 

M 
I 

M 
F 

M 
I 

F 
X 

¥ 
H 

N 
N 

X 

00 IEZBS  DATA 00 Group D=0: 

SO DATA :50 + 

AC DATA RO 

FFE DATA  :FF
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374 EB39 08 DATA :08 

375 EB3A 02 DATA 3102 

376 * 

377 EB3B 00 DATA :00 Group D=1: 

378 EB3C S0 DATA 350 /s X 

379 EB3D FF DATA :FF 

380 EB3E FF DATA :FF 

381 EB3F 08 DATA :08 

382 EB4C 02 DATA :02 

383 3 

384 EB41 00 DATA :00 Group D=2: 

385 EB42 OA DATA :0A » 

386 EB4Z FF DATA :FF 

387 EB44 FF DATA :FF 

388 EB4S 08 DATA :08 

389 EB4L 02 DATA :02 

390 x 

391 EB47 S5 DATA 55 Group D=3: 

392 EB4B S0 DATA :50 1AND, I0R, IXDR,MOD, SHL, SHR 

393 EB49 FF DATA :=FF 

394 EB4A FF DATA :FF 

395 EB4ER 51 DATA :51 

396 EBAC 5S4 DATA :54 

397 * 

398 EB4D 0 DATA 30 Group D=4: 

399 ES84E 70 DATA 70 L PR P {=,2= 

400 EB4F BO DATA 1BO 

401 EBGO FF DATA :FF 

402 EB8S1 I8 DATA 38 

A403 EBSZ2 32 DATA 132 

404 * 
405 EBSI FF DATA :FF Group D=5: 

406 EBS4 FF DATA :FF AND, OR 

407 EBSS FF DATA :FF 

408 EB56 FO DATA :FO 

409 EBS7 FF DATA :FF 

410 EBS8 FF DATA =FF 

411 X 
412 * 
413 X 
414 EBSY END 

FOKK KKK K KOR KKK KK 3OK0OKK0K0K KKK KKk X 

¥ SYMEBOL TARLE®X 

KK KKK KKK KKK KO HORROKK 

ELN E72A LZEL110 E701 L3E111 E70A L3IEL112 E727 

L3E114 E731 L3E115 E751 L3E116 E7S7 L3IE117 E770 

L3IEL18 E77E L3E119 E781 L3IE120 E783 L3E121 E797 

L3IE122 E7E8 LIE123 E7BA L3EL1Z24 E7CA L3EL125 E7CF 

L3E126 E7ES L3IEL127 EBO9 L3E128 EBlé L3E129 EBIF 

LIE3BS EBF RDID E&FD
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002 
003 
004 
005 
006 
Qo7 

008 
009 
010 
011 

a2 
013 
014 
o015 
O1é 
017 
018 
019 ES8 

Q20 
021 
022 
023 
024 

025 
026 

027 

028 
029 

030 
031 

u32 
033 

034 

Q35 
OZ& 

037 

038 

039 

040 
041 
04z 
047z 

044 

045 
046 
047 
048 
049 
OS50 

051 
052 
053 

054 

0S5 

056 

057 

(=] 

059 

G&O 
061 

062 

063 

EB6Z 
EBLS 

EB6L 

EB67 
EB6E 

EQ&R 

EB6C 
EB&F 
EB70 
E871 
EB72 

E873 
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CDD2ZDD 

CD&7EB 

2C 
c? 

CDDZ2DD 

BE 
CZOEDA 
oC 

= 
23 
EZ 
ce 

1178E6 

x 
* 
x 

ORG tEBSY 

FOKK KKK K FORAOK K KKK XKOIOK K K K KOK KKK KKK 
% CHECK STATEMENT TERMINATOR X 

FOKK KKK K FOK KK KKK KKK KO KRR KK 

X 

x 

X 

* 
X Exits 
* 

X 

X 
T 
SEOC 

* 

Get character from line and checks if it is 

a correct terminator (":’ or car.ret). 

Z=1: correct terminator. 

Z=0: incorrect. 

BCDEHL preserved. A corrupted. 

CALL :DDDZ Get char from line, neglect 

tab + space 

CFPI s 3A Is it "2 ? 

RZ 
CFr1 : 0D Is it "CR" 7 

RET 

KKK XK KKK KK KKK KKK KK KK KKK K KKK KR X0k % 

% CHECK IF NEXT CHARACTER I8 °,° % 

KKK KK HOR KK KOKKOK KKK KKK KK KKK K KKK X X % 

X 

¥ Exit: 

* 
LIE1S1 

X 

C updated, AF corrupted, EDEHL preserved. 

CALL :=EB&7 Check 14 next char is ",° 

DATA :2C 

RET 

FHORR KKK FOK KK KKK KKK KKK KK 

¥ CHECK NEXT CHARACTER X% 
FKAOK KR KKK KKK R KKK KK KR X Kok 

* 

* 
X 
x 
* 
* 
* 
X Exits 
* 
X 
E CHR1 

* 

Entry: 

Routine finds next valid character in input. If 

it is not the character expected: syntax error. 

C : Points to input. 

ASCII-value of character to compare with 

on stack. 
1f correct: C updated, AF corrupted, 

EBDEHL preserved. 

XTHL HL pnts to expected char 

CALL  :DDDZ et char from line, neglect 

tab + space 

CMF M Is it expected one 7 

JNZ :DAOR Run *SYNTAX ERROR® if not 

- INR C Pnts to next input 

INX H ) 
XTHL ) Update SF 

RET 

0K KKK KKK KKK KKK KK KKK KKK KKK KK XK X 

* ENCODE PERASE" — (not used) X 

30K 4K KOKKOK K KKK K KK KKK KKK K K KKK X KKK 

* 
* The BASIC command “ERASE® is cancelled. 

* 
LIELIZE3 LXI D,:E&678 Addr routine encode array
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064 without arguments 

065 E876 C32AEL JIMF 1E12A Encode 

Qb6 3 
067 KKK 5K KK K 0K K KK 3 K K %K K KK KK X X XK K 
068 ¥ INPUT FPT NUMBER INTO MACC x 
069 KKK K HOK KK KKK KKK KKK KOROKKOK KK KKKk K 

070 X 

071 X Entry: Z=1: Change sign too. 

072 X Exit: C updated, ABDEHL preserved. 

073 X Cy=0: Error. 

074 X 

075 E87% CDI1ECO LIE1Z4 CALL :COLE Input FFT number to MACC 

076 EB7C CO RNZ Ready if Z=0 

077 E87D E7 RST 4 Else change sign MACC 

078 EB7E 1B DATA :1iB 

079 EB7F C9 RET 

080 x 
081 . KKK ROK KK KKK KO XK K KKK KX KX KKK 

082 ¥ STORE QUOTED TEXT INTO EBUF X 

083 0K 0K KK K KK KKK KK KOK K KK XK KK X XKk K % 

084 X ' 
08s ¥ Entrys C points to 1st ""7. 

08é L3 
087 EB8BO OC L3IE1ZS  INR C 
088 E881 CI9CESL JMF tE6SC Store text in EBUF 

089 * 

020 KK KK KKK KK KK KKK KKK KK K K K KOk XK KK KK 

091 * STORE A HEX NUMBER INTO EEBUF ¥ 

092 KR KKK KKK KK KK KOK KKK KKK KK K KKK X K KK 

093 X 

094 ¥ Entry: C pointe to "#° of hex number. 

029 X 

096 EBB4 0OC EHEX INR Cc 

097 EB85 CIF0ES JMP tES?0 Hex nr into EBUF 

098 X 

099 KK 3K 30K KK KK K KK KK 30K K KK KOK KOKOK K 0K ¥OKK K K 

100 * ENCODE AN INT NUMBER INTO EBUF X 

101 HOK K KKK KKK KK K KKK KKK JOKKOKOK KO KIOKK K XK ¥ 

102 L3 

103 EBB8 CDAFES L3EL1Z7 CALL :EBAF #14 into EBUF 
104 EB8E FEZT CPI $23 THT7 

105 EBB8D CA99EB JZ 1 EB99 Then jump 

106 EB90 CD7RES CALL :ES7B INT nr into EBUF 
107 EB93 D2ZB7EB L3IE139 JNC $EBH7 Evt run “SYNTAX ERROR® 

108 EB96 C3ISCEL JMP $E1SC Quit 

109 
110 ¥ If hex number: 
21:3 . 

112 EB99 CDB4EB L3E1Z8 CALL :EB884 Hex nr into ERUF 

113 EB9C C3I93EB JMF :EB93 
114 ES 
115 EB9F FF DATA :FF 

116 EBAO FF DATA :FF 

117 EBAl1l FF DATA :FF 

118 X 

119 KRXKX KKK R KR KKK K 

120 ¥ ENCODE °DATA” X 
121 KKK KKK OKKOK K K K K KKK X 

Y22 * 
123 EBAZ 7D EDATA MoV AL 

124 EBAZ FE42 . CPI 142 

125 EBAS C20BDA JINZ : DAOR Rur "SYNTAX ERROR™ 1f not
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126 
127 

128 
129 
1730 

121 

C
R
N
T
T
 
B
 

(e 

ESng 

ESAR 

E8AC 

EanF 

E@E1 
EBR4 

EBEY 
EBBA 
ESED 
EBEE 
Eail 

EBCA 

EBCS 
EBCo 
EBC7 

DA1 FIRMWARE JEBS9-3EZFF V1.0 Rev.l 

CIH6ES 

1c 
CZCBES 

3614 

CDRIBEQ 
CED2DD 

2AT201 

11FCFF 

19, 
220001 

YBDA 

£8Cc8 33 
E8Ce? 3 
Eaca 
ESCE 
EBCC 3 
ESCD X 

E8CE 
EBCF 
E8D0 3 
E8D1 

EaDpz 
EBD3 
E8D4 

EBDS 
E8D6 
ERD?7 
E8DR8 
E8D? 
EBDA 
EBDER 
EBDC 

EBDD 
EGDE 

JMF 1E36S Encode text 

X 

FOKOKKOOK IR KK KKK KKK KKK KKOKKOK KR K KK 

% part of END ENCODING (3E6ES) X 

FOK AR K KOKKOR KK KORKOKOK KK KKK X 0K K KKKk K 

X 

L3E140  INR E 

JME 1E6C8 

* 

SOKOKOKOKK KK OKOK K KKK K KOK K K KKK XK K KKK FOKK K 

* CODE FOR INT NUMEER INTO EEUF X 

KKK XK KOKK XX R KOR R XK 

* 

¥ Gets alsc next character to encode. 

¥ 

LZEL141 MVI M,:14 INT code (#14) in EBUF 

CcAlL  :EOLB Update EBUF pointer N 

JMF : DDD2 Get char from line, neglect 

tab + space 

* 

FOHORROF KK KK KKK KK KKK ROR XOKOK KKK K KKK K K KKk AR KOKK K X KKk X 

¥ ERROR EXIT OF ENCODE INT NR INTO EBUF (3E888) * 

KKK KOO K K KOKKOK KKK KOK K KKK KKK K KOK KK IOK KKK HOOKK R X kKX X % 

* 

LIEL4Z LHLD 0132 Get EFEFT 

LXY D, sFFFC 

DAD D Set back linepntr 

SHLD 0100 Store start current line 

JME 1 DALE Run “SYNTAX ERROR? 

¥ 
DATA  zFF 

X 

KRR KOOOKK K KKK OKKOIOK KKK OOOK KX K KKK 

¥ ASCII TABLE WFPER CASE (UNSHIFTED) X 

FOOK KA AR AR XK KKK 8 6300 KOR A KKOR ¥ X ¥ X 

* 
KEYTU DATA 130 Q 

DATA 31 1 

DATA 2 2 

DATA 335 3 

DATA  :34 4 

DATA 35 S 

DATA 136 =) 

DATA 37 7 
DATA 38 8 

DATA 139 2 

DATA :3A : 
DATA 3R H 
DATA :2C . 
DATA 2D = 
DATA :ZE . 
DATA :2F / 
DATA :0D car ret 
DATA :41 A 

DATA :42 B 

DATA :43 C 

DATA :44 D 

DATA :45 E 
DATA :46 F 

DATA :47 G 

DATA :48 H 

DATA :49 1
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188 

189 
1590 

191 

192 

193 
194 
195 
196 
197 

198 

199 

200 

201 

202 

203 
204 

205 
206 

207 
208 
209 

210 

211 

212 

213 

214 

215 
216 

217 

218 
219 

220 

221 

222 
223 
224 
225 
226 
227 
228 
229 
230 

231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

241 
242 
243 
244 
245 

246 
247 

248 
249 

E8DF 

EBEO 
EBE1 

EBEZ2 

EBE3 

EBE4 
EBES 
ESE6 
EBE7 

EBES 

EBE®? 

EBEA 
EBEE 
EBEC 

EBED 
EBEE 
EBEF 

EBFC 
EBF1 
EBF2 
EBFZ 
EBF4 

EBFS 

EBF& 

EBF7 
EBFB 

EBF9 
EBFA 

EBFER 

EBFC 

EBFD 
ESFE 

EBFF 

ERQO 

E?01 
EQ02 

EQ03T 

E?04 

ER0S 
ES06 
ER07 
EF08 

ER09 

EF0A = 
EYOR 
EF0C 
ESOD 
EQOE 
EQOF 
E?10 

E?11 
E912 
E?13 
E?14 
E915 

E916 
E917 

DAI FIRMWARE 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

* 
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P
 

P
A
N
K
X
E
S
C
C
H
O
D
I
T
I
R
U
V
O
Z
I
C
 

space 
(rept) 

char del 
cursor up 
cursor down 
cursor left 
cursor right 

tab 

ctrl 
(break) 
(shift) 

AKX KK KKK K KKK KOKR XOKOK K K KK KK K KKK KOOk X 
¥ ASCII TABLE LOWER CASE (SHIFTED) % 
KKK KKK KKK KKK KKK KK KKK KK KKK KKK KOk K KKK 

* 
KEYTS DATA 

DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

B
t
 

e 
W 

oae 
v 

e 
o 

e 
e 

M
S
C
O
T
D
>
I
9
T
N
T
U
 
D
 

A
W
H
W
A
N
N
R
N
I
E
N
N
N
N
N
 

+ 
%
~
 

o~
 

ar ret 

L
H
E
T
O
S
B
a
A
n
N
 

o
L
 

D
Y
 
I
~
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250 
25 

282 

253 

254 
265 
266 
287 
258 

259 

260 

261 
262 

263 

264 
265 

266 

267 
268 
269 
270 

271 

272 
273 
274 

275 

276 
277 

278 

279 
280 
281 
282 
283 
284 

285 
286 

287 
ze8 
289 

290 
291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

J03 
304 

305 

E?18 
E919 
E?1A 
E?1B 
E?1C 
E91D 

EF1E 
E91F 

EF20 
E921 

E922 
E923 
E924 

E925 
E?26 
E927 

E928 
EFRT 
E92A 
E9ZR 
E®2C 
E92D 
E9ZE 
E72F 
EF30 

E931 
EF32 
EST3 

E934 

ESZ5 
E?3 
E?39 

E93A 

E?Z! 
E?3E 

E93F 
E?40 

E?41 

E942 
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CDERED6& 

na 
co 

C3F4EF 

FF 
FF 

FS 
cs 

ES 
JIEQ7 

DATA 6B k 
DATA :6C 1 

DATA :6D m 

DATA :16E n 

DATA :6F o 
DATA :70 p 
DATA :71 q 
DATA :72 r 

DATA 373 3 
DATA 174 t 
DATA :75 u 
DATA :76 v 
DATA 77 w 
DATA :78 % 
DATA :79 y 

DATA :7A z 
DATA :SD 1 
DATA :7E ~ 
DATA 20 space 

DATA :00 (rept) 

DATA :08 char del 

DATA :14 window up 
DATA 15 window down 

DATA :16 window left 
DATA =17 window right 

DATA :09 tab 
DATA :80 ctrl 
DATA :00 (break) 

DATA :00 (shift) 
* 

R K KKK KK 3K KKK KKK KKK KKK 0K K KOK K KOROK K HOK KR X 
X GET INFUTS FROM KEYBOARD OR DINC X 
KK AOK KKK KK KK KKK KK KK KK oK K K O K KKK K XK KK 

* 

* Part of RESET (C719). Determines input source 

¥ depending on 1lst input done. 

X 

LZE14Z CALL :D6EE Scan keyb: char in A 
RC Ready if break pressed 
RNZ Ready if key input done 

JMF :EFF4 Else: Get input from DINC 

X 

DATA :FF 

DATA :FF 
* 
KKK KKK K 3Ok 30K KOK K K 3K OKOK K KKK 30K XK K0KK KKK KK KOK KRR KK KK 
* LOAD ASCII VALUE FOR KEY PRESSED IN BUFFER X 
OKKCKOK K KKK KK KKK X 3KOK 30K 3K 3K K0k K 3K 3K KR Ok K KKK KK K 0K % 

* 
% From the key pressed, the offset to the start- 

¥ address of the ASCII table is calculated. The 
¥ ASCII value for the pressed key is stored in 

¥ the circular buffer KLIND. 

* 
¥ Entry: B : Column number. 
* C : Row number. 
¥ Exit: All registers preserved. 

X 

INKEY FUSH FSW 
FUSH B 

PUSH H 
MVI A,:07 )
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312 

313 
314 
315 
316 
317 

318 

319 
320 
321 

322 
323 
324 

325 
326 
327 

328 
329 
330 

331 
332 
333 

334 
335 
336 
337 

338 
339 

340 
341 
342 
343 
344 
T45 

346 
347 

348 
347 

350 
351 

352 
353 

354 

355 
356 
357 

358 

359 

360 

361 
362 
363 
364 

365 

366 

367 
368 

369 

370 
371 

372 

373 

E944 

E945 
E946 
E947 

E?48 
E949 

E94A 
E94D 
E94F 

E951 
E?54 
E?S6 
E959 

E9SC 
E9SD 
E960 

E961 

E963 
E966 
E9&67 

EF6A 

E96E 

E96C 

EP&E 

E96F 
E?7Q 
E®71 

E974 

E?76 
E979 

E?7A 
ES7D 

ER7E 
E?81 

E?84 

E985 
ES88 

E9BR 
E?8C 
E98D 

E9BE 
E98F 

EF90 

E991 

E992 
E995 
E996 
E999 
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4F 
2AAR702 
0600 

FE11 
DASDE®? 

JABOOZ 
AB 
E640 
CA6BE? 

DS 
113800 

B7 

CABEES 

FEBO 

CAPZET 
47 

2ABEO2 

ES 

CDICD& 
JACOOZ 

BD 
CABDE? 

22BE02 

3ACI02 
2F 

JI2C302 
C3BEE? 

SUR B 

ADD A 
ADD A 
ADD A 

ADD c 

MoV C,A 
LHLD :02A7 
MVI B, :00 
CFI 11 
Jc 1EF5D 

CPI 1 2B 
JNC 1E9SD 
LDA 1 02C3 

MOV B,A 

L3E145 LDA : 0280 
XRA B 
ANT 3140 

32 1E96ER 

FUSH D 

LXI D, : Q038 

DAD D 

FOF D 

L3E146 MVI B,:00 

DAD B 

MoV A,M 

ORA A 

Jz :E98E 

CPI 180 
Jz tEF92 

MoV B, A 
LHLD :02BE 

FUSH H 

CALL :D69C 

LDA 

CMF L 
JzZ :E98D 
SHLD :0OZERE 

XTHL 
MOV M, B 

L3IE147 FPOF H 
LIE148 POP H 

FOF B 
POF  PSW 
RET 

¥ Update CTRL flagq: 

L3IE149 LDA 1 02C3 
CMA 

8TA :102C3 
JMP :E98E 

* 
KRRKKKKKRRKK KKK KK 

¥ HEAP REQUEST X 

KRARKKKKRKKKKKRK 
X 

V1.0 Rev.1 

) 

) Calc offset of startaddr 
) for key pressed. 

Store it in C ) 

) 

) 
Get startaddr ASCII table 

) 
) Check if key is a char 

) A-Z 
) 
Get shift lock value 

in B 
Get ’shift’ byte 
Take CTRL into account 
A=#40 if shift., 00 when not 
Jump if no shift 

Add. offset for lower case 

table 
Startaddr lower case table 

now in HL 

Add offset to startaddr 
Get ASCII value from table 
Check if Break, Rept. Shift 

Then Fop. ret 

Check if CTRL 

Then update CTRL flag 

Store ASCII value in B 
Get addr next pos in KLIND 

Store KLIIN on stack 
Update KLIND pointer 
Get 1sbyte next output pos 

of KLIND 
Compare with KLIIN 

Abort if buffer full 
Update KLIIN 
Get old KLIIN from stack 

Store ASCII char in KLIND 

Get shiftlock value 
Invert it 
And store it again 

Fop, ret 

¥ The routine checks the heap for free areas. Evt. 

¥ consecutive free areas are conselidated. If this 
¥ procedure finds a free area min. 2 bytes larger
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X 

¥ the length bytes (msb=0). An evt. resting free 

¥ area is set with length bytes and msb=1 (this 

* area must be »= 2 bytes). 

% The heap contents is never moved to obtain one 

¥ larae consolidated area of free bytes!'! 

3 
¥ Entry: DE: Length requested heap space. 

¥ Exit: AFBCDE preserved. 
A HL: Polonls to a 2-byte length of the re- 

X quested gap. If no space available, 

* 1t points to an error routine. 

% 
EG9C FS HRED FUSH FSW 
E99D CO FUSH B 

E?9E DS FUSH D 
E99F 42 MOy B, D ) Reqgd lenagth in RC 

E9AG 4k MOV C,E ) 

? EFAL 2ATROZ LHLD 029k Get startaddr Heap 

E7A4 S6 HRE 10 MOV D.M ) 
EFAS 23 INX H ) Contents 1st 2 bytes of 
E9A”é& SE MOV E.M ) Heap in DE (length) 
EYA7 23 INX H ) 

E?A8 7/ Moy AD let byte in A 

EFAT E&TF ANT t7F Mask bit *free/used”’ 

EYAER BA crE D 

E7AC 57 MO D.A D is lenath without msb 

E?AD CAZ7D2 JzZ :D227 If area not free: check if 
end of heap reached. JMP 

#EFFA 1§ not 

k% If free area found: Check all next heap entries 

¥ and accumulate all free areas 1n succession: 

ERRO ES HROZ0 FUSH H Save startaddr area +2 
E9B1 19 DAD D Begin next area in HL 

E9BZ 7E MOV A, 

ESEZT B7 ORA A Check msb of this area 

E9B4 JF sEFET7 Jump 1f area occupied 

EFR7 23 INX H 
EYEB 7R MOy ALk 

ETRY 86 ADD M Add lobyte length next area 

lenath previous areaq 

E9BA SF MOV E.A 

E?BB 7 Moy ALD 

 EFEC 2B DCX H 
E9HD @& ADC M Add hibvte length next area 

length previous area 

! ERHE ANT s 7F Shap bat free;orcupled’ 

mnoy Dy# 

INY o 

E9CZ INX% D Add 2 edta bvtes 

ESCT FOF H Festore start tree area +2 

EI04 JME s ETRO Check nest area 

X Next «rea 1s net {vee: 

ERC7 El HRQ IO FOF H Restore start free area +2 

ESCE ES FUSH H 
E90C% B Lex H 

EFCA 72 MOy M. E ) 
40 EQCR 2B DCx H . Store total dree lenglh oan 

than requested, then it is reserved by setting
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 

466 

467 
468 
469 
470 
471 

472 
473 

474 
475 
476 
477 

478 
479 
480 
481 
ag2 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 

E9CC 
E9CD 
E9CF 

ESDO 
E9D1 
E9D2 
EFD3 
E9D4 
E9DS 

EFDé 

EFD? 

E9DC 
E9DD 
EFEQ 
E9E1 

E9E4 
E9ES 
EFEL 
EFE7 
EYEB 
EFES 

E9EA 
ETER 
EJED 
ESEE 
E9EF 

E9FO 

E9F 1 

EACO 

DAI FIRMWARE 

7R 
F&80 
77 

&7 
FAF9ES 

C2E4E9 

BS 
CAFOE® 
D 
CAF9ES 

<R 

ce 

El 
19 
CHRAET 

FF 
FF 

IEBS9-IEGFF 

MOV A.D 
ORI  :BO 
MOV M.A 

MOV AE 
SUE C 
MOV L.A 
MOV A.D 
SBE B 
Moy H.A 

aM 1E9F9 

JINZ  :E9EA 
ORA L 
Jz tE9FO 
DCR A 
Jz :E9F9 

vi.o Rev.1 

) 1st 2 bytes of free area 

Space available here: HL pnt 

to start free area +2: DE is 

size free area; BC size reqgd 

) 

) 
) Calc free length - reqd. 

) lengths result in HL 

) 

) 

Space not sufficient: Leave 
consolidated area as free 
Jump if sufficient space 

Jump if just enough 

Not useable if 1 free byte 
left 

% Set not used part of free area to free: 

HRQ40 XCHG 
DCX D 
DCX D 
FOF H 
FUSH H 

DAD B 

mMav A 

ORI : 
MOV M. 
INX H 

MOV M 

Addr free area in DE 

Reserve 2 bytes for length 

Restore start free area +2 

Add reqd length to find 

start of resting free area 

Set free flaag 

) 

) Length free area into heap 

) 

¥ Reserve area for requested entry: 

HROSO FOP H 
DCX  H 
MOV M 
DEX  H 
MOV M 
FOF D 
FOF B 
FOF  FSW 
RET 

X Area too small: 

HRQ70 

HRE7S 

* 

* 
o 

e 

FOF H 
DAD D 
JMP sE9A4 

DATA :FF 
DATA :FF 

Restore start free area +2 

) 

) Reqd length in 1st 

) 
2 bytes 

Restore start free area 

HL pnts to next area 

Check next area
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FOKKOKOKK KKK KOKHOR 0K 30K X K KOk X KK KKK 

x SYMBOL TABLEZX 

FORK K KKK X KRR KKK KKK KRR KOO K 

ECHRI E867 EDATA EBAZ EHEX E884 HREQ E99C 

HRE10  E9A4 HRR20 E9BO HRE30 E9C7 HR@40 E9E4 

HRQSO  E9FO HRE70 E9F9 HRE7S EFFA INKEY E93F 

KEYTS EBFD KEYTU EBCS L3E131 EB62 L3IE133 EB73 

LIEL34 EB79 L3IE135 EBBO LIE137 EBB8 L3IE138 EBY9 

L3IEL1Z? EBIT L3E140 EBAE L3E141 EBAF L3E142 EBE7 

L3E143 E935 L3E145 EPSD LIE146 ETF6C JE147 E98D 

L3IE148 E98E L3E149 EF92 TSEOC EBSY
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Q02 
003 
004 

Q05 
006 

Q07 
008 

[elels 

10 

011 
012 

013 
014 

015 

16 
017 

18 

019 
020 

021 

022 

023 

024 
025 

026 
027 

az8 

029 

Q30 

031 

Q32 

033 

034 

QIS 

036 
0z7 

038 

039 
040 
041 

Q42 

043 

044 
045 
086 
047 
048 
049 
050 
051 
052 

053 
0S4 

0S5 

056 

057 
058 

059 

060 
061 

062 

063 

EAOO 

EAO1L 

EAC4H 

EAOS 

EAOB 
EAOY 

EACC 

EAOCD 

EALO 

EAlLL 

EAL1Z 

EALS 

EA1B 

EAL1? 

EALC 
EALD 

EA20 

EAZ21 

EA22 

EA2T 

EAZE 

EAZE 

EAZC 

EA2D 

EAZO 
EAZL 

EAZZ2 
EAZ4 

DAI FIRMWARE 3EAOO-IER25 V1.0 Rev.1 

El 

CZO9EA 

ES 
21DCEA 

E3 
225900 

El 

225D00 

FS 
(=l 

225300 

210000 
39 

225B00 
EB 

223900 

&0 

&9 

225500 

CDE7ED 

2ASDOO 

7C 

BES 

CAZCEA 

2B 
7E 

E&C7 

FEC7 

ORG tEAOO 

I
 

W 
W 

N 
K 

KR AHOOKKK KKK KKK 

¥ (not used) X 
KKK KO K KKK K X 
* 
L3IEL1SB FOF H 

JMF 1EAOT 
* 
ROKOK KK KK KK K KKK KKK KK K K K 

* RETURN AFTER ~GO” 

FOKKFKOKK KKK KOKK KKK KKK K 

X 
L3IE1S? PUSH H 

LXI H. : BADC 

XTHL 

L3IE160  SHLD 

FOF H 

X 

AOK 0K 30K KKK KK KOOI KKK X KK 

¥ INITIALISE UTILITY X 

FOKAOK 3OO0 O K K 
X 

20059 

Returnaddr after "GO’ 
Dummy *saved FC’® to prevent 

continuation "6 with start 
address 
Returnaddr in HL 

Save HL 
in HL: #BADC 
Into initialisation 

CFU registers are saved in the utility work 

area. Input from the keyboard is awaited. 

for all Utility commands. 

ALRX  SHLD :00SD 
PUSH FSW 
FOF  H 
SHLD  :00 
LXT 4 £ 0000 
DAD  SF 
SHLD :00SE 
XCHG 
SHLD 0057 
MOV CH,EB 
MOV L,C 
SHLD 100! 
CALL :EDE7 

LHLD :00SD 
MOV AH 
ORA L 
az 1EASC 

DEX H 
MOV AM 
ANT  :C7 
CF1  :C7 

X 
* 
* 
* The address EA42 is the ageneral return address 

* 

* 
Ci Save FC (next instr) 

Save FSW 

Save SP 

Save DE 

Save BC 
Invert nibbles in CFU 

reg save area 
Get addr next instr 

If 1t is 0000 (entry from 

BASIC) 

Else: 
HL on addr current instr 

Get opcode in A
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C23CEA 
P 225D00 
. 217DER 
CD2FED 

76 EASO ES 
Z18DEA 

23 

EAS 

HE 
DAGZERA 

Ef62 CDEAED 

EALS OQE3F 

EAGL7 CDBAEE 

EAGA 2A5R0O0 

EALD F9 

EAGE 00 
EAGF 0O 
EA7OQ QO 
EATL CE42ER 

EA74 

2 EAYT 

L EA7A CTODEA 

E#7D < 

JINZ 
SHLD 
LXI 
CALL 

L3E162 

* UT command 

LTE16S  CALL 

MVI 

CALL 
CALL 
LXI 
FUSH 

LXI 
L3IE164 INX 

CMF 

Jc 
INX 
MOV 
INX 
Moy 

INZ 
XCHBG 

FCHL 

* 

KKK KKK KRk 

¥ ERROR % 

EESEEEE RS S 

x 

¥ The only error 
ES 

¥ Exits 
* 
ERROR CALL 

MvI 

AL 

ERRST LHLD 

SPHL 

NOF 

NOF 
NOF 

JME 
B 

DAL FIRMWARE JEAQO-ZEBZ2S V1.0 

1EAZC 
:00SD 
H, :EA7D 
tEDZF 

look-up: 

tEDTA 
C,s3E 
:tEER4 
1EDOA 
H, :EA4Z 
H 
H. s EABD 

B preserved, 

El 

C 
sEE 

1 QO5R 

tEASZ 

KK KKK KKK KR KOO0 

* ENTRY FROM BASIC * 
HKKOKR KK KK KKK IO K K XK 

¥ 
RESE | SHLD 

LXT 
JMF 

* 

sEAOCD 

Rev.1 

Jump 1if instr is a R8T 
Save addr next instr 
Startaddr string table 

Frint "FC UTILITY V3.3 

Fraint car.ret 

Frint * 37 
Get keyb input, 
Returnaddr in HL 

Save it on stack 
Startaddr table commands 

print char 

Compare input with table 
Error it invalid input 

> 
) Get pointer to address 

) of part. routine in DE 

) 

Check with next command 
Startaddr routine in HL 

Go to this routine 

message in ubtility 1s "9, 

AFCDEHL corrupted. 

Frint car.ret 

Print 

Get saved SF 
Restore stackpointer 

Start again for new input 

Bave HL 
Addr next instr  (dommy) 

Init ubility 

KK KO KKK X KORK K KKK KKK KKK K 
¥ UTILITY SCREEN HEADER X 
KKK ROKKCK KKK K 3OIOK K KK KKK 
¥ 
¥ OC is clear 
x 

M&EGES0 LATA 
DATA 
DATA 

DATA 

DATA 

sCreent 

H e 

20 1s space.
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126 EABZ 54 DATA :54 T 
127 EABI 49 DATA :49 I 
128 EAB4 4C DATA :4C L 
129 EABS 49 DATA :49 I 
130 EABL S4 DATA :54 T 
131 EAB7 59 DATA :59 Y 
132 EABB 20 DATA :20 
133 EABY? Sé6 DATA :56 v 
134 EABA I3 DATA :33 3 
135 EABR 2ZE DATA :2E . 
136 EABC 33 DATA :33 3 
137 ¥ 
138 EABD 0O DATA :00 End table 

139 Xx 

140 KKK KKK KK KKK KOK KO K KOk KK KKK K K KKk 

141 ¥ TABLE WITH UTILITY COMMANDS X 
142 Ok K KKK K KKK K KK KK KK KK KK K KKK KK KKK K 
143 * 
144 EABE 42 CMDTR DATA :42 B 
145 EABF AOC7 DEL :C7A0 return addr to Basic 

146 X 

147 EA91 44 DATA :44 D 
148 EA92 B3EA DEL :EARS startaddr Display 

149 * 

150 EA94 44 DATA :46 F 

151 EA?S 4B8ED DEL :ED48 startaddr Fill 

152 * 
153 EAT7 47 DATA 47 G 

154 EAT8 BAED DEL :EDBA startaddr Go 
158 * 

156 EAYA 4C DATA :4C i 

157 EA7R 26ER DEL tEB2 startaddr Look 

158 x 

159 EAYD 4D DATA 4D M 

160 EATE B3EC DEL 1EC83 startaddr Move 
161 * 

162 EAARD 52 DATA 52 R 

163 EABL OFEF DEL :EFOF startaddr Read 
164 * 

165 EAAT 53 DATA :53 8 
166 EAA4 TCED DEL. s ED! startaddr Substitute 

167 * 

168 ERAL T6 DATA :56 v 

169 EAAR7 77ED DEL sED77 startaddr Vector Examine 

170 X 

171 EAAY 57 DATA :57 W 

172 EARA EA4EE DEL :EEE4 startaddr Write 

172 * 
174 EAAC S8 DATA :58 X 

175 EAAD &EED DEL :ED6E startaddr Examine 
176 * 

177 EAAF SA DATA :5A z 

178 EABO BAREC DRL :ECEA startaddr Reset 

179 ¥ 

180 EABRZ FF DATA :FF End table 
181 X 
182 KRXKAR KKK KKK KKK 
183 ¥ D - DISFLAY X 
184 KKK KK K KKK X K K KOk K 

185 * 
186 ¥ Displays contents of memory. Two address values 

187 ¥ are required which specify the ranage of memory
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188 

189 

120 
191 

192 

193 

194 

195 

196 

197 
198 

199 

200 
201 

202 
203 

204 

203 

206 

207 
208 
209 
210 

211 
212 

213 
214 

215 

216 

217 

218 

219 

220 

221 
222 

223 
e 22 
] 22 

226 

EAEZ 
EABS 

EAESB 
EART 
EABC 
EARBD 

EARE 
EACL 
EACH 
EACT 

EACB 
EACE 
EACE 
EACF 

EADZ 

EADZ 
EADS 
EAD8 

EADEB 

EADC 
EADD 
EADE 

EAE1 
EAE4S 

EAES 

EAEB 

5 EAER 

EAEC 
EAED 
EAEE 
EAEF 

DA1 FIRMWARE 3IEAQO-JEB2S V1.0 Rev.l1 

QEOZ2 
CDDEEA 

oD 
F24Z2EA 
D1 
El 

CD3AED 
CD18ED 
CDO1ED 

7E 
CD1DED 
CDBOED 
D8 
CDCZEE 

7D 

E&OF 
CABEEA 
C3C4EA 

AF 
B? 
ca 
210000 
CDO&ED 
47 

CDISER 

DAF4EA 

29 
29 
29 
29 
as 

to be displayed. Break will abort the print out. X 
X 

% Exit: CY=1, All registers corrupted. 

X 
D ISPK MVI C,202 Nr of addr inputs required 

CALL :EADE Get laddr and haddr on stack 

DCR c 

JF tERGL2 Error if only 1 addr given 

POF D Haddr in DE 
FOP H Laddr in HL 

¥ Direct call entry: 

DISL1 
DISF CALL :ED3A Frint car.ret 

CALL :ED18 Print laddr in ASCII 

DISL2 CALL :EDOY Print space 

MOV ALM Get contents laddr 

CALL :EDID Print it in ASCII 
CALL :ED8O INX H; check if ready 

RC Quit if ready 

CALL :EECZ Secan for Break pressed, 

abort if pressed. 

MOV AL 
ANI : OF Last instr on line? 

J2 :EABE Then car.ret and continue 

dMP :EACA Next addr 

* 

FORKOK KKK KKK KKK KKK JOK KKK KOk K 

¥ ADDRESS ARGUMENT INFUT X 
KKK 0K K KKK XOKXOR KKK KKK KOO0k 

> 

% The keyboard is scanned and the inputs are 

¥ evaluated. 

% (C) address arguments will be input and put on 

¥ stack (LIFO). On return, C contains the 

¥ difference between number entered and number 

% desired. At least one argument is returned. 

¥ Dnly the last 4 hex characters are used for the 

¥ address value. Arguments are delimited by a 

% space. The entry is terminated by CR, ESC, last 

% argument or an invalid character (then error 

¥ exit). Escape returns with CY set. 

X 

X 

L3 

* 
X 

A 

Entry: C: max. nr of datablocks/addresses. 

Exit: B: Last character typed in (terminator). 

AFHL corrupted, DE preserved. 

DALT XRA A A=0 
CMP c Max nr of inputs reached? 

RZ Then return 

ADARG LXI + 30000 
ADACL CALL :EDO& Scan keyb, print char 

mov BE,A Store char in B 

CALL :EB1S Convert it to hex 

Jc :EAF4 1f char not O-F: check if 

delimiter 

ADACE DAD H ) 

DAD H ) Move bits 1 nibble 

DAD H ) (compose addr from inputs) 

DAD H ) 

ADD L Add hex char to L
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250 EAFO &F MOV L.A and store it 

251 EAF1 C3ELIEA JMF :EAEL Next char 

252 

253 ¥ Check for delimiter/terminator: 

254 
255 EAF4 EZ ADADC XTHL Save given addr on stack 

256 EAFS ES PUSH H Save returnaddr again 

257 EAF& OD DCR c decr input counter 

258 EAF7 78 MoV A.B Get char last input 

259 EAFB FE20 CPI 120 Space 7 

260 EAFA CADBEA Jz :EADE Then get next addr 

261 EAFD FEOD CPI 10D Car.ret 7 

262 EAFF CB RZ Then ready 

263 EROO FE12 CFI 112 Escape? 

264 EBO2Z 37 sTC Then CY=1 

265 EBOZ CB Rz and return 

266 EBO4 C3I62EA JMF 1EAL2 Else goto Error 

267 

268 * As ADARG, but carry return if 1st character is 

269 ¥ not a legal hex digit: 

270 

271 EBO7 210000 ADART LXI H, : 0000 Immediate delimiter 

@72 EBOA CDOGED CALL  :EDO& Scan keyb, print char 

27 EBOD 47 MOV B.A Store char in B 

274 EBCE CDISER CALL :ER1S Convert it to hex 

275 EE11 D8 RC Return if no hex char 

276 EB1Z CIEBEA JMP :EREER Into previous routine 

277 L3 

278 % CONVERT NUMBER FROM ASCII TO HEX-VALUE: 

279 X 

280 % Entry: Character in A (bit 7 must be 0). 

281 ¥ Exit: CY=0: Hex-value in A. 

282 x CY=1: Input was not 0-F; (A) useless. 

283 ¥ BCDEHL preserved. 

284 X 

285 EB1S D&3I0 ASHEX suUI : 30 

286 EE17 D8 RC Error if #O0-#2F 

287 EB18 FEOA CFI 1 0A 

288 EBR1A DAZAEE Jc sEBZ2 0.K. if number 0-9 

289 EB1D D607 SuUl 107 

290 EBIF FEOA CFI 1 0A 

291 ERZ1 D8 RC Error if #3A-#3F 

292 EB22 FE10 CFI 110 

293 EB24 TF ASHCC CMC 0.K. if 0-9, A-F 

294 EB25 C9 RET 

295 x* 

296 X 

297 X 

298 EB26 END 

30KOK KO OKOKK KKK KK KK K KK ¥OK KKK K 0K 

¥ S YMEBOL TAEBLEHZX 

30K KO KKK KK 30K KK K K KKK KKK KK KK X 

ADACE EAEB ADACL EAE1 ADADC EAF4 ADALT EARDE 
ADARG EADE ADART ERO7 ASHCC ERB24 ASHEX EB1S 
CALRX EAOD CMDTE EASBE DISL.1 EABE DISLZ EARC4 

DISP EABE DISFK EAR3 ERROR EA&2 ERRST ERbLA 

LIEL1S8 EAQO L3E1S9 EAQ4 L3IE160 EAOT L3E1462 EARZC 

L3E163 ER42 ZE164 EAS4 MSGSO EA7D RESET EA74
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ORG :ER26 
* 

[RINFY * 
DO * 

OGié ESSSS SRS S 28 

007 ¥ L - LOOK x 
008 (22323282282 

009 * 
ato ERZé6 OEOZ L O0kEK MVI 2.203 Nr datablocks allowed 

CDO7ER CALL :ERO7 Scan keyb. display char, 
get addresses on stack 

ZASDOO LHLD = 005D Get addr next instr 
EB XCHG in DE 
79 MoV AL Get nr of inputs done 

FEOZ CFI 3 No addr given? 
> JEOQ MVI 

CCS6ER cz No addr: Check CR given 

C44 LER CNZ :ER41 Else: store windows and 

start program 

JI25000 8TA : 0050 Set Look flaag 

ER XCHG Addr next instr in HL 
(e EF JMF :EF3S Init RST O 

* 
¥ SET LOOK WINDOWS. START LOOK: 

* 
¥ Entry: A=0, T minus number of fields read. 
% Enit: Input 2 fields: A,C = 0. 

X nput 3 fields: A,C FF. DE corrupted. 

* B preserved, HL corrupted. 

X 

oD L3E178 DCR C 
oD DCR o 
CALZEA Jz tEALZ Error 1f only 1 addr given 

El FOF H Get returnaddr from stack 
E3 XTHL haddr window in HL 
224800 SHLD :0048 Save haddr 

% FOF H Return addr from stack 

E3 XTHL laddr window 1n HL 

224A00 BHLD 1004/ Save laddr 
oe INR C 

cB RZ Ready 1f only window aiven 

¥ If startaddress agiven: 

ERSZ2 3D DCR A A=FF 
ERGE EI FOF H Get returnaddr from stack 
EES4 DI FOF D Get startaddr program in DE 

EEBSS EY FCHL Return 
* 

F K HOKKOKOKK KKK KKK KK K KKK KKK X KKK 
¥ GO/L0O0OK: CHECK FOR CAR.RET % 

KOKHOKOR KK KK KKK KKK XOK KKK KOKHOKOR XKk X 

X 

X Entry: B: Character to be checked. 

¥ Exit: AF corrupted, BCDEHL preserved. 

X 
ERS6 78 LIEL79 MOV AR Get last char typed in 

ERS7 D&OD SUI 10D 

ERS? C262EA JNZ tEAL2 Error if not CR 
EBSC €9 RET 

x
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Q&4 FEEKKKIKKKKRKKRKKK KKK 
065 * RESBTART O (RST 0) x 
Qb6 FRKKKREKEKKKKKRRKKKKR 
067 X 
068 ¥ The RST O function is used to operate *LOOK’. 
069 X Via a timer 1 interrupt, RST 0 is called. 

070 ¥ The vectoraddress #EBSD must have been 
071 X initialised by a Z2 or Z3 command. 

072 X 

073 ¥ On entry, HL and PC are on stack (see 0000 

074 * —0007) . 
a75 X 
076 EHSD FS LIEIBO  PUSH FSW 
077 EBSE 00 NOF 

078 EBSF 3A4700 LDA 10047 Get stored EI/DI 

079 EB62 D6FE SuUI FR 
080 EB&4 CALCER Jz tERGC Jump 1f EI stored 

081 ER67 3IEO1 MVI A, 201 Else: Set int. mask 

082 EB69 32FBFF STA :FFF8 for timer 1 only 

083 
084 ¥ Save all registers in RAM area: 

085 

086 EBGC FR LIE181 EI 
087 EBR6D F1 POF =1 Restore FSW 
0B8 EBR&E E1 FOF H Restore HL 
089 EB6F 225900 SHLD 10059 Save HL 
090 EB72 FS FUSH FSW 

091 EB73 CS FUSH B 

092 EB74 DS FUSH D 
092 EE7S EL FOP H 
094 ER76 225700 SHLD :0057 Save DE 

095 EB7% E1 FOF H 

096 ER7A 225500 SHLD :0088 Save BC 
097 EE7D E1 FOF H 

098 ER7E 225300 SHLD :0083 Save FPSW 
097 EB81 El FOF H 

100 ERB2 225D00 SHLD  :QOSD Save FC 

101 

102 * Check 1f FC points to OU4D-4E: 

103 
104 EBBS 11B3FF LXI D, :FFB3 

105 ERB88B 19 DAD D 

106 EB89 EER XCHG DE=FC+FFE3Z (=FC-004D) 
107 EEBA 2A5100 LHLD :0051 Get addr where to continue 
108 EBBD 7A MoV AD 

109 EEBE B7 ORA A 
110 ER8F C298ER JINZ :ER98 Jump 1§ out of interrupt 
111 routine 
112 EB?2 B3 ORA E 
113 ER93 FEO4 CPI 104 
114 EB9S DAZEEC Jc $EC3E Jump if FC = 004D-4E 

115 

116 ¥ Fut returnaddress on stack if current instruction 
117 ¥ is & RST or a CALL instruction: 
118 

119 EB98 06C7 LIE182 MVI B,:C7 
120 EB9A 7E MOV AM Get instr code of next instr 

121 EB9R FECD CFPI :CD 
122 EBYD CAACEE Jz 1EBAC Jump if it is a CALL 
123 EBAC A0 ANA E ) Check if i1t is a RST 

124 EBAl1 B8 CMP B ) 

125 ERAZ CAAREEER Jz 1 ERAE Then jump
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126 EBAS 7E MOV AM Get instr code 

ERAL AO ANA E ) Check if it is a 

EBA7 FEC4 CFI1 1C4 ) conditional CALL 

EBA? C2EOER JINZ : ERRO Jump if not 

EBAC 23 LIFEL183  INX H 

ERBAD 23 INX H 

EBAE 23 L3E184 INX H 

EBAF EZ XTHL Addr next instr on stack 

if it was a RST or CALL 

¥ Check if current instruction is inside window: 

EERO 210000 LIEIBS LXI Hy 2 0000 

EBEZ 39 DAD SF 

EBB4 225B00 SHLD :0Q0SB Save SF 

EER7 CDE7ED CALL :EDE7 Exchange bytes in reg. save 

area 

EERBA 2AS100 LHLD 0051 Get addr current instr 

EBED EB XCHB in DE 

EBBE 2A4A00 LHLD Get laddr window 

EEC1 CDASEC CALL Compare DE-HL 

EBC4 FADCER JM Jump if addr outside window 

EBC7 2A4800 LHLD Get haddr window 

EECA CD4SEC CALL Compare DE-HL 

EBCD D2ZDCEB JNC Jump if addr outside window 

¥ Print registers contents if address inside window: 

EBDO CD3AED CALL :ED3A Frint car.ret 

EBD3 115100 i LXI D, : 0051 Startaddr reg. save area 

ERD& 219CEE LXI H, sEE?C Gtartaddr symbol table 

EBD9 CD44EE CALL :EE44 Print reg. contents 

EEDC CDCZEE L3IE186 CALL :EEC2 Scan for Break pressed: 

evt run Break 

EEDF 2ASDO0O LHLD :00SD Get addr next instr 

% Disable UT to trace itself: 

¥ Entry from init, RSTO. 
¥ HL is address where to continu. 

EREZ 2EEA LIEL187 MVI A EA 

ERE4 EC CMP H Check if hibyte = EA 

EBES C2EEEE JNZ :EBEE Jump if not 

EBE8 JEOD MVI A, : 0D 

EBEA ED CMF . Check if lobyte = 0D 

EBER CALZEA JZ tERL2 Then go to Error 

X Check if next opcode is RST or EI/DI: 

EREE F3 L3E188 DI 

EBEF 225100 BHLD :00351 Save addr current instr 

EEBF2 114C00 LXI D, : 004C 

EBFS EE XCHG 

EBF& 225D00 SHLD 005D Set addr next instr = 004C 

EEBF9 EE XCHG 

EBFA 7E MOV AM Get opcode of instr 

ERFE E&C7 ANT :C7 
EBFD FEC7 CFI sC7 

EBFF CAZIEC ) Jz $EC33 Jump 1f RST 

ECOZ ZASFOO LDA : QOSF Get int. mask 

ECOS CD3EEF CALL :EF3E Store it in TIC: set A=0 

8TA :FFF9 Reset timer 1 (trap



PAGE 04 

188 
189 

190 

191 

192 
193 
194 

195 
196 
197 

198 
199 

200 

201 

202 
203 

204 
205 

206 

207 
208 
209 

210 
211 

212 
213 

214 

215 

216 
217 

218 

219 
220 
221 

222 

223 

224 

225 
226 

227 

228 
229 

230 

271 
232 

233 
234 

235 

236 
237 

238 
239 

240 

241 

242 
243 
244 
245 

246 
247 

248 
249 

ECORE 
ECOC 

ECOE 
EC10 

EC11 

EC12 
EC14 

EC16 

EC19 

EC1A 

EC1E 
ECIC 
EC1D 

EC1E 

EC2C 
ECZ2F 
EC30 

EC33 
ECZ4 

EC36 

EC38 

EC3B 

DAl FIRMWARE 3EB26-3EC44 V1.0 Rev.1 

7E 

E&6F7 
D&F3 

7E 
EB 

J6FE 
QEQ3 

CA2CEC 

1A 
23 

77 

13 
oD 
C219€EC 

CD: 
BE 
77 

CAGLIEC 

CIFCED 

324700 

AF 

C31AEC 

EE 

QEO2 
JEC7 

324E00 
C344EF 

MOV AM 
ANI  :F7 
SUI  :F3 
MOV ALM 
XCHB 
MVI M, :FR 
MVl , 203 

Jz 1EC2C 

¥ Load next instruction 

L3E1B9 LDAX D 
L3IEL190 INX H 

MOV M,A 
D 
(o] 

INX 

DCR 
JNZ EC19 

X 

* Run LOOK: Register co 
X 

* If “normal instr®: 

X 

* 
¥ If RST X: 
* 
* 
¥ If EI/DI: 
¥ 
X 

x 

* 

3 
x 

CALL :EF30 

CMF M 

MoV M. A 

Jz 1EC63 

JMF tEDYC 

¥ If instruction is EI 

L3EL191 STA 10047 
XRA A 
JIMF sEC1A 

¥ If a RST instruction: 

L3E192 XCHG 

MVI ~ C,:02 
MVI A, :C7 
STA  :004E 
IJMF :EF44 

¥ If PC points to 004D 

immediate) 

Get opcode of instr 

) Check if EI or DI 

) 

Get inst code 
HL = #004C 

Load EI in #004C 
3 instr bytes to be loaded 

into #004D-F 
Jump if instr is EI/DI 

into Q04D-4F: 

Get instr code 

Store it in #004D-F 

Next byte of instr 

ntents: 

Q04C: El. 
0O4D-4F: Next instruction. 

004C-4D: RBT %/ data X*. 

Q04E: RST ©O. 

QO4C: EI. 
004D: NOF . 
QQ4E-50: Next instruction. 

This may cause problems, 
because 0050 is LOOK init 
flag. 

XRA A: LXI H,#0050 

Check look flag 

Reset flag 

If not Look init: restore 
CFU reags cont on (QOSD/E)= 

004C 
Else: Restore TIC/GICC/ 

CFU reg/int.mask and “GO~° 

to (QOSD/E)=004C 

or DI: 

Store EI/DI instr 

Load Q0 in #004D, next instr 

in Q04E-0050 

HL=004C 
Only 2-byte instruction 

Set (Q04E)=#C7 (=RSTO) 

RSTx/data %X in 0G4C/D 

004E:
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ECIE 19 LLZE193  DAD D Set HL=0000-0001. This may 

cause re-entry problems due 

to stack manipulation 

225D00 SHLD : 005D Save addr next instr (pnts 

to RSTOH) 

CEROER JMP : EEBO 
* 

* 

* 

259 EC4T5 END 

K AOKFOKRORK R OK K OK KKK K KKk KR KOk K 

¥ SYMEOL TARBLE % 

FRAKFEKKKFXFRRK KRR R KRR 

LIEL78 ER41 LZE179 ERG6& LIE18Q EBSD L3IE181 EB&C 

LIE182 ER98 IL3E183 EBAC L3IE184 ERAE LIEL18S5 EBRO 
LZE186 EEDC L3E187 EBEZ L3E188 EBEE LIE1B? EC19 

L3E190 EC1A L3E191 EC2C LZEL192 EC3E3 L3EL193 ECIE 

LOOKK ER26



FPAGE 

Qo2 
Q03 

004 
005 
006 
007 

008 
009 
010 
011 

012 

13 

014 

015 
Q16 
17 

018 
019 

020 

021 

022 

023 

024 
025 

026 

027 

028 
029 

Q30 

031 

032 
033 

034 

025 
036 
037 

[es 

039 

040 

041 
042 
Q4% 

044 

045 
046 

047 

048 
049 

QS0 

051 
052 
053 

054 
055 
056 

057 
058 

059 
060 

Q61 
062 

063 

01 

EC4S 

EC46 
EC47 

EC48 
EC49 
EC4A 
EC4E 
ECAC 
EC4D 
EC4E 
EC4F 
ECS0 
ECS1 
ECS2 
ECS3 
ECS4 
ECSS 
ECS6 
ECS7 

ECS8 
ECS9 

ECSA 
ECSE 
ECSD 
ECSE 
ECSF 
EC60 
EC61 
EC&2 

DAI FIRMWARE JEC45-3EDF8 V1.0 Rev.1 

7B 
95 
7A 

9¢ 
9F 
F8 

7B 
AD 

DS 

SF 
7A 

AC 

53 

D1 
37 
ce 
AF 

3C 
€9 

ORG 
X 
X 
X 

tEC4S 

KAOK KKK KKK K AOR KO OKK Kk X 
* COMFARE DE WITH HL x 

ARKKKKKKKKKKKKKKKKKKKK 

HL 

L
R
 

L3IE194 MOV 

* 

Exit: AF corrupted, 

> DE 3 
HL = DE 

HL < DE 

D
I
D
r
>
 

m 
o 

m 

c
m
I
r
m
o
r
>
 

o
>
 

>
 

BCDEHL preserved. 

A=-1, CY=1, 2=0, S=1. 
A= 0, CY=0, Z 
A= 1, CY=0, Z=0, 

If HL>DE: A=1, S=1 

If HL=DE: A=0, Z=CY=1 

If HL<DE: A=1, CY=0 

KKK KK KK K KK Kk KK K KK KK K KKK KK K K KK KK KX ¥ 
¥ DECREMENT HL, COMPARE HL WITH DE X 
KRR KOK K KOKKORKKOOK KOO CRKOKOK X KX KX Rk KK X 

¥ HL = HL - 1. 

Else: 

I~
 

% 
% 

3%
 

% 
% 

% 
% 

IE195 DCX 

Moy 
ANA 
ADI 
RC 
MoV 
SUB 
mMav 
SEB 
RET 

X 

Exit: AF corrupted, 

HL was Oz Cy=1, 7 
New HL 

New HL 

BCDEHL preserved. 

1. 

Ready if o0ld HL was O 

) 
) 

) 
) 

KRKKORKRKRIOR KKK KKK KX KKRKKK 

* RESTORE CFU REGISTERS X 
3K KKK KKK KKK X KOK K KKK K KKKk Kok 

X 

Compare HL - DE 

X Restores CFU registers AFECDEHL and FC. 

* Coritinues at FC address.



FPAGE 02 

064 

065 

066 

067 

068 

069 
070 

Q71 
072 

073 
074 

7% 

076 

Q77 

078 
079 

080 
081 
08z 
B3 

084 
08S 
086 
w87 

088 

089 
090 
091 

092 
093 

094 

95 

096 
097 

078 
099 
100 
101 
102 
103 
104 

105 

106 

107 

108 

107 

110 

111 

112 
113 

114 

115 

116 
117 
118 
119 

120 
121 
22 22 

124 

1725 

EC6Z 

ECé6 

EC&67? 

ECéA 

EC6E 
ECHE 

EC&F 

EC70 
EC73 
EC74 
EC77 

EC78 
EC7E 

EC7C 
EC7D 

EC7E 
EC7F 

ECBO 
EC81 

ECB2 

ECB3 

ECBS 
ECB8 

EC89 
ECBC 

EC8D 
ECBE 
EC8F 

EC90 

EC93 

EC?&6 
EC?7 

ECo8 
EC9? 
EC%A 
ECPB 

DAI FIRMWARE 

CDE7ED 

2AS300 
ES 
F1 
2ASS00 
44 
4D 
2AS700 
EB 
2ASDOO 
ES 
2ASF00 
c9 

OEOZ 
CDDEEA 

oD 

F262EA 
251 

CD7CEC 

DA&LZEA 

EZ 
79 
95 
78 
C 
DAAEEL 

ZFECA4S-ZEDF8 V1.0 

% Stackpointer, 

* 

LIEL196 CALL :EDE7 

LIE197 LHLD :0053 
PUSH H 
FOP PSW 
LHLD :00SS 

Mov B.H 

MOV C.L 
LHLD :0057 
XCHG 

LHLD :005D 
PUSH H 

LHLD :0059 
RET 

* 
KK KK KORKOK K OK KKKk KR X X 

% CALCULATE DE - HL X% 
FKK KOO KRR KOO0k K 

* 
¥ Exit: HL = DE - HL. 

X BCDE preserved, 

* 
L3IE198 MOV AE 

SUR e 

MoV LA 

MOV A,D 
SBE H 

MOV H.A 
RET 

X 

KKK K KKK KKOKK K 
¥ M - MOVE X 
KRR KOOK KKK KKK 
* 
* Moves a block of data 
¥ a given destination address 

X 

¥ Exit: EC: 
X DE: 

X movement. 

* HL: 
X AF: Corrupted. 

X 

MOVEK MVI Cy 803 
CALL :EADE 
DCR c 
JF tERL2 
FOFP B 
FOF D 
FOP H 
FUSH H 
CALL :EC7C 

Jc tEALZ 
XTHL 

Mov A, C 
SUR & 
Moy AR 
SER H 
Jc :ECAE 

Rev.1 

TICC and GIC are not restored ! 

Exchange bytes in reg. 

save area 
Get stored PSW 

Restore FSW 

Restore BC 

Restore DE 

Addr next instr on stack 

Restore HL 
Goto addr in (O0SD/E) 

AF corrupted. 

L=E-L 

H=D-H-CY 

(laddr - haddr) aiven to 
(daddr) . 

ist unused destination address. 

Last source address for direction of 

1st unused source address. 

Nr of addr allowed 

Get addr on stack 
3 addr given 7 

Error if not 
daddr in BC 
haddr in DE 
laddr in HL 
Save laddr on stack 
Calc length of block to 

be moved 
Error if wrong inputs 

laddr in HL. length on stack 

) 
) Check if daddr < laddr 

) 

) 

Then jump



FAGE 03 

126 

127 

128 
129 
130 

131 

132 
133 
134 
135 
136 

137 

138 

139 
140 
141 

142 

143 
144 

145 

146 

147 

148 

149 

150 

151 

152 
153 

154 

155 

156 
157 

158 

159 

160 

161 

162 

163 

164 

165 
166 

167 

168 

169 

170 
171 
172 

173 
174 

175 

176 
177 

178 
179 
18O 

181 
182 
183 

184 
185 

186 

187 

EC9E 
EC9F 
ECAO 
ECA1 
ECAZ 
ECA3 
ECA4 

ECAS 
ECAbL 
ECA7 
ECAA 
ECAR 

ECAE 
ECAF 

ECBO 
ECE1 
ECE2 
ECE3 
ECER& 

ECE7 

ECEA 
ECEC 

ECBF 
ECCO 
ECC1 

ECC2 
ECC4 

ECC7 

ECC9 

ECCC 
ECCE 
ECCF 
ECDO 

DAI FIRMWARE 3JIEC45-3EDF8 V1.0 Rev.l1 

CDSBEC 

D8 
C3A4EC 

o3 
CDRBOED 
D8 
C3RBOEC 

QEO1 
CDDEEA 

El 
7D 

FS 
E&02 
CAETEC 

JECS 

JI25F00 
JEF4 

00 
Qo 
00 

x If d 

LIEZ00 

¥ If d 

LIEZOL 

* 
KRR RKXK 

X Z = 
KKK KKK 

* 
Z1: 

N N 

* 

* 
X 

X 

* 
* 
* 
X 
* 

X 

X 

* 
X 
Z 

¥ I+ Z 

addr > laddr: 

XTHL length in HL, laddr on stack 

DAD B ' daddr of highest byte 

MOV B.H ) Store it in BC 

MOV c,L ) 
FOF H laddr in HL 

XCHG DE: laddr, HL: haddr 

MoV A.M Get byte to be moved 

8TAX B Move it 
DCX B Decr pntr daddr 

CALL :ECS8 Check if ready 

RC Then quit 

JMF tECA4 Next byte 

addr < laddr: 

XTHL Length in HL, laddr on stack 
FOF H laddr in HL 

MOV AM Get byte 

STAX B And move it 
INX E Incr pntr daddr 
CALL :EDBO INX H: check if ready 

RC Then quit 

JIMF : ECBO Next byte 

XKOEX KKK K 

RESET X 
FOKK K Kk K 

Reset CPU save area 0051-008SE. Initialise 
stackpointer to F?00 and save it in OOSE/C. 

Sets: current interrupt mask (0Q0SF) = #CS, 

TICC control word (0060) = #FC, 

GIC control word (0061) = #1RB. 
Initialises interrupt vector area #0062-#0071. 

Sets interrupt vector RST O to HEBSD. 

Z1 + 22 

1 All registers corrupted. 

MVI Cy301 Nr of databytes allowed 

CALL :EADE Get hexnr and store it 

: on stack 
FOF H Get hexnr from stack 

MoV AL into A 

FUSH FSW Save it again 

ANT 102 
Jz :ECE9 Jump if Z1 only 

2 or I3: 

MVI A:CS Set interrupt mask for 

clock, keyb, ext, timer 1 

STA : 00SF Preserve int.mask 

MVI A,:F4 
NOF 

NOP 

NOF



FAGE 

188 
189 

190 

191 
172 

194 
194 

196 

1946 

L597 

128 
199 

200 

201 

202 
203 
204 

209 
206 

207 

208 

209 
210 

211 
212 
213 
214 

215 
216 

217 

218 
219 

220 

04 

ECD1 
ECD3 
ECD& 

EDO1 

i EDOZ 

EDO& 
EDOY 

EDOR 

EDOE 

ED10O 

ED11 
ED12 
ED1S 

ED1& 

7 EDL7 

DAl FIRMWARE 3EC45-3EDF8 V1.0 

F&O8s 

216000 

77 

23 
J61EB 
CDiebY 

21SDEE 
2R6E200Q 
0o 

Q0 

00 
QO 

a0 

0o 

Fi 

1F 

Do 

QEOO 

11GEQQ 
215100 

CDS3ED 

2100F9 
F9 
225H00 
C2AZEA 

OEZ0 - 
CIBAEE 

CDEBEE 
E&7F 

CAROLED 

FE12 
(&< 
4F 
CABAEE 
79 
c1 
cs 

ORI 08 
LXI H, : 0060 

Mov M.A 
INX H 
MVI M,:iB 
CALL :DF1LE 
LXI H, t EBSD 
SHLD 0062 

NOF 
NOF 

NOF 
NOF 

NOF 

LIE204 NOF 
ZERO1 FOF FEW 

RAR 
RNC 

x I 21 or ZI3: 

MvI C,:00 

LXI D, : 00SE 
LXT » £ QOS1 

CALL :EDS4 
LXI H, 1 F900 

SFHL 
SHLD :O0QGE 
JIMF tEA4R 

X 

R KOO KO K 
¥ FRINT SFPACE * 

AR AR KX KKK KKK 

* 

¥ Exit: AFC corrupted, 

* 
TSR 
L.SF MVI Ca220 

JMF :EERS 

¥ 

Rev.1 

Set TICC contr.word = 

Set BIC contr.word = 

Init int.vector addr 

Set RSTO vector = EBS 

Get nr 7 instr back 

Check for Z2 only 

Ready if 72 only 

) 

) Imit reqg. 
) 

) Fill (0051-00SE) 

Set SF=FF00 
Save SF 
Return for new inputs 

BDEHL preserved. 

Frint space 

FOKOKOK KKK KR KK AOK KKK KK KKK KO R KKK K R X 

¥ SCAN KEYBUARD, FRINT CHARACTER ¥ 

KKK FOK K KKK KKK KOO KKK OO OO KR XK 

* 
¥ Gets a keybeoard input. Zeroes are ignored. 

* The character is printed (1f not "ESC’). 

* 

¥ Exit: A : Character typed in. 

¥ Other registers preserved. 

* 

CIE CALL :EEE8 Scan keyboard 

ANT 1 7F Skip bit 7 
Jz tEDOS lgnore zeroes (await an 

input) 

CFI 212 PESC” 7 

FUSH B 

MoV C,A Char in C 

CNZ :EER4 Frint char if not "ESC’ 

MoV A,C Char in A 
FOF B 

RET 

save area:s 

with 

FC 

0o
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250 KKK KOKKOK KK KK KK K 3K 0K K 30K K K % 
251 % PRINT ADDRESS IN ASCII x 
252 KRR KKK KKK KRR KKK K 
253 * 
254 % LADDR: An address in HL is converted to ASCII and 

255 x printed (4 nibbles). 

256 ¥ LEYTE: A i-byte value is printed in ASCII. 

257 * 
258 ¥ Entry: LADDR: Address in HL. 

259 * LBYTE: Value in A. 

260 X Exit: AFC corrupted, BDEHL preserved. 

261 ¥ 

262 ED18 7C LADDR Mov AH Hibyte in A. 

263 ED19 CD1DED CALL :EDID Print both nibbles in ASCII 

264 EDIC 7D MOV AL Lobyte in A 

265 EDID FS LEYTE FUSH FSW Preserve hex value 2 char 

266 EDIE 07 RLC ) 

267 EDIF 07 RLC ) Move hinibble 

268 ED20 07 RLC ) into lonibble 

269 ED21 07 RLC ) 

270 ED22 CDZ6&ED CALL :ED26 FPrint lonibble 

271 ED25 F1 FOP FPSW Restore byte 

272 ED26 E60OF LZEZ210  ANI 1 OF Lonibble only 

273 ED28 CD4OED CALL :ED4O Convert it to ASCII 

274 EDZ2B 4F MOV C.A And store it in C 

275 ED2C CIE4EE JMF sEER4 Print char in C 

276 X 

277 AR KKK K K KKK K KR X 

278 ¥ PRINT STRING X 
279 FOK KKK K XK K KOk XXXk 

280 * 
281 ¥ Entry: HL points to string. End of string is 00 

282 X Exit: HL points to 00 at end of string. 

283 * AFC corrupted, BDE preserved. 

284 X 
285 7€ LIEZ211 MOV AM Get byte from string 

286 4F MOV C.A into C 

287 B7 ORA A Eyte = 00 7 

288 ce RZ Then ready 

289 EDZZ CDE4EE CALL :EER4 Frint char in C 

290 ED3I&6 23 INX H Fnts to next char 

291 ED37 C3I2FED JMF s ED2F Frint next char 

292 X 
293 0K XK KOK KKK K K 3K K OKK KK KK KK KOk X 

294 ¥ PRINT CARRIAGE RETURN X 
295 FOKK KKK KKK KO0OKKOK KK KK KKK KKK K 

2796 * 

297 % Exit: AFC corrupted, BDEHL preserved. 

298 x 
299 EDZA OEOD LERLF MVI C,:0D 

300 EDIEC CDRAEE CALL :EER4 Print *CR” 

301 ED3IF C9 RET 
302 X 

303 KKK OK KKK KK K KKK KK XKk K KOk KKKk Rk 
304 ¥ CONVERT HEX NIBBLE TO ASCII x 
305 KRR AORKKOK KK KKK KKK R XK R XX 
306 % 
307 ¥ Entry: Hex value in A. 

308 ¥ Exit: ABCII value in A. 

J09 * BCDEHL preserved. F corrupted. 

Z10 * 

311 ED40 C630 LZEZ1T  ADI : 30 Convert



FAGE 0& 

312 
13 
14 
315 
I1é 
317 
E382) 
319 
220 
321 
322 
2o 323 
324 

325 
326 
327 
328 
329 

ED4Z 
ED44 
ED4S 
ED47 

ED48 
ED4A 
ED4D 
ED4E 
EDG1 
EDS2 
EDSZ 
EDS4 
EDSS 
EDS8 
EDS9 

2 EDSC 

64 

I65 

366 

367 

368 

369 
370 
371 

372 
77T 

EDSE 
ED61 
ED62 
ED&S 
ED&& 

ED&7 
ED&A 
ED&D 

EDGE 
ED71 
ED74 

ED77 
ED74A 
ER7D 
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FE3A 
D8 
C607 
ce 

QEOZ 
CDDEEA 

CDBOED 
D8 
C3S54ED 

OEO1 
CDDEEA 
El 
7E 
CD1DED 
AF 
CD&AEE 
D262ED 
ce 

219DEE 
115300 
C339EE 

Z1ABEE 
115F00 
C3IZ9EE 

Rev.1 

CFI :3A Number 0-97 
RC Then ready 

ADI 107 Convert A-F 

RET 
X 

HRKKEKRKRKKX 

¥ F - FILL * 
KRKKKKKKA KKK 
X 

X Fills a memory area between given boundaries 

* with given data. 

X 

X Exit: CY=1. All registers corrupted. 
X 
FILLK MVI C,203 Nr of addr/data allowed 

CALL :EADE Get addr/data on stack 
DCR Cc 3 blocks given? 
JF 1EALZ Error if not 
FOFP B Data in C 
FOP D haddr in DE 

POP H laddr in HL 

FILL MOV M, C Data into memory 
CALL :EDBO INX H:i check if ready 

RC Then guit 

JMF :EDS4 Fill next addr 

* 

KK KKK KKK KKOR K KR K 

X 8 — SURSTITUTE X 

KKK KKK OO KK KKKk 

* 
SURSK Nr of addr allowed 

Get addr on stack 
Addr in HL 
Get contents of addr 
Frint it in ASCII 

Evt. modify contents 

JNC tED6Z Next addr 

RET 
* 

KKK KKK KKK RO R XK 

* X — EXAMINE X 

FOR KKK KKK R KKK 

* 

EXAMK LX1 H, :EEYD Startaddr register table 

LXI 4 20053 Startaddr CFU save area 

JMP s EEZ9 Go to display routine 

LS 

FOR KKK KKK KK KKK KKKk K R KKK 
¥ V - VECTOR EXAMINE X 
KR KKK KR KKK KO KK KX KKK 

X 

VECXK LXI :EEAB Startaddr vector table 

LXI D, : QOSF Startaddr vector area 

JMF 1EET9 Go to display routine 
* 
KKK KK KOK KK KKK KKK K 3K KK K KKK KK K KK KOKOK R 

% INCREMENT HL AND COMFARE WITH DE X 
FORK KK AOKOK KKK KOK K KK K KK ¥R KK KKOKKK KKK 

X 

¥ Exit: HL was FFFF: Cy=1, Z=1. 
* Else: New HL < DE : CY=0.
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374 
375 
376 
377 
378 

379 
380 
381 
382 
383 
384 
385 
386 

387 
Ie8 
389 
390 

391 
392 

393 
394 
395 
396 

397 

398 

399 

400 

401 

402 

4032 
404 
405 
406 

407 

408 
409 

410 
411 

412 
413 

414 

415 

416 

417 

418 
419 
420 
421 

422 

423 

424 

425 
426 

427 
428 
429 
430 
431 
432 
433 
434 
435 

EDBQ 

ED81 
ED82 

ED83 
ED84 

ED85 
EDB& 
ED87 
ED88 

ED87 

ED8A 

EDBC 

EDBF 
ED?0O 
ED?1 
ED94 

EDYS 

ED98 
ED99 
ED?C 
ED9F 

EDAO 
EDAZ 

EDA4 
EDA7 

EDAA 
EDAD 

EDRQ 

EDE3 
EDE4 

EDE7 

EDE8 

EDE9 
EDBA 
EDEB 

EDEC 
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QEO1 

CDO7ER 

oD 
FS 
CCS6EER 
F1 
CALZEC 

E1l 
225D00 
2A6000 

32FBFF 
CDE7ED 
2104EA 
ES 
CI6LEC 

3 New HL = DE : Z=1. 
x New HL > DE : CY=1. 
X BCDE preserved, HL=HL+1, AF corrupted. 

* 

I NXCK  INX H 
sTC cy=1 
MOV A 
ORA L 
RZ 
MOV ALE 

L 
A,D 
H 

Abort if new HL is 0000 

SUE 
MoV 
SBE 

RET 
x 
FRRKKK KX KK 

* G - GO % 
AKX KKK KK XK 

Reads one field if given. 
If no field given: Restores CFU reaisters., goes 

to FC address. Returnaddress is #EA42 (into 
command loop). 

field given: Saves it as FC, initialises TICC 

and GIC. Returnaddress is #EAO4. Goes to the 

given address. 
REMARK: The stackpointer is never restored ! 

)
%
 

M 
% 

N 
W 

K 
W 

K 
WK 

* 

- -+ 

Ok MVI C,:01 
CALL :ERO7 Scan keyb: addr on stack 
DCR c No addr given? 

FUSH FSW 

cz tERS6 Then check if ’CR’ 

FOP FSW 
J2 tEC6T No addr: restore CFU reg 

(but not SF/TICC/GIC !) and 
go to addr in 0QOSD/E 

FOF H "GO’ addr in HL 
SHLD :00SD Save it 

LIEZ21  LHLD :0060 Get. GIC/TICC init values 
MOV AH GIC init value in A 

CALL :<EDDS Init GIC 
MOV AL TICC init value in A 

CALL :EDE7 Init TICC 
- LDA : OOSF Get current int mask 

STA :FFF8 Set int mask 
CALL . :EDE7 exch. bytes in 0051-SE 

LXI H. :EAC4 Returnaddr for ~GO° 

FUSH H Save EAO4 on stack 

JIMP tECb66 Restore CFU reg and *GO° 

* 
¥ INITIALISE TICC: 

X 
¥ Entry: A: Initial value TICC command word (H#FC). 

X Exit: AFBC corrupted, DEHL preserved. 

* 

LIE222 MOV B,A Init.value in B 

RLC A=F9 

PUSH FPSW On stack: A=F9. CY=1 
RLC A=F3 
RLC A=E7 
RLC A=CF
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436 

437 

438 

439 

440 
441 

442 
443 
444 
4475 
446 
447 
448 
449 
450 

451 
452 
453 
454 

455 

456 

457 
458 
459 

460 
461 
462 
463 
464 

465 
4bb 
467 

468 
467 
470 

471 

472 
473 
474 
47% 

476 

477 
478 
479 
480 
481 

482 

4835 

484 

485 

486 
487 
488 
489 

490 

491 
452 
497 
494 
455 

496 
497 

EDED 
EDBF 
EDCO 
EDECL 
EDCZ 

EDC3 
EDC4 

EDC7 
EDC8 
EDC? 
EDCA 

EDCE 

EDCE 
EDCF 

EDD1 

EDD4 

EDDS 
EDD& 

EDD® 
EDDE 

EDDC 

EDDD 

EDDE 
EDDF 

EDEQ 
EDE1 

EDEZ 
EDEZ 

EDE& 

EDE7 
EDE# 

EDEC 

EDED 

EDEE 

DAI FIRMWARE 3IEC45-3EDF8 V1.0 Rev.1 

E&OQ7 

4F 

1F 
I2FSFF 

78 
E6OF 
I2FAFF 

co 

FS 
Q1O3FE 
F6B80 
0z 
oD 
Fl 
o7 
9F 
OB 
oz 
ap 
F2EOED 

co 

215300 

ZEO4 

46 
23 

4E 

ANI 1 07 A=07 

MOV C,A =07 

XRA A A=0 
8STC Cy=1 

L3IE223 RAL ) On exit: A=BO, 

DCR  C ) C=FF, CY=0 
JFE :EDC2 

MOV  C,A 
FOF FSW 

MoV AC 
RAR A=CO 

STA SFFFS Set comm.rate reg for 9600 

baud, 1 stop bit 

MOV  A,B A=FC 
ANI 1 OF A=0C 

STA :FFF4 Set emd reg for IN7, INTA 

enable 

RET 

* 
¥ INITIALISE GIC: 

Xx 
¥ This initialisation cancels the initial setting 

¥ done during “power-on’ by IEF90. Only used during 

*x T60T. 

¥ There seems to be some bug in the routine. All 

¥ ports are set to input. and then data is written 

% into one of this ports (FB - FEO1). The function 

¥ of L3E225 is nonsense (7!). 
¥ 

¥ Entry: A: Initial value BIC command word (#1E). 

X Exit: AFBC corrupted, DEHL preserved. 

X 
LZE224 FUSH PSW Init value on stack, CY=0 

LXI H,:FEOZ Addr command word 

ORI : 80 A=K 

STAX B Set all ports to input 

DCR c BC=FEOZ 
FOF FawW A=1B, CY=0 

RLC A=36, LCY=0 

SBE A A=0 
L3E2256 DCX B BC=FEO1 

STAX B (FEO1)=00 (?!) 

DCR C BC=FEQO 

JP :EDEO Writes 00 in non—-existing 

address FDFE (7!) 
RET 

x 
KKK KO0ORKOR0OKOKKOOK . FOOKOKOKOR KK XK KOk K00k XK XK KKK 

¥ EXCHANGE BYTES IN REGISTER SAVE AREA X 

FHOKKOK KKK K KKK K KOKOK KKK 30KOK 00K 0K KKK K K 300K KKK K 

X 

¥ The hibytes and the lobytes of the addresses 

¥ 00S3/0054 thru 0059/5A are exchanged which 

¥ each other. 
* 
¥ Ewit: AFBCHL corrupted. DE preserved. 

X 

LFEZ23I8  LXI H, : 0053 Startaddr 
MVI A,:04 Nr of addr to be exchanged 

LIEZ26 MOV B.M ist byte in B 
INX H Pnts to next location 
MOV C.M 2nd byte in C
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498 EDEF 70 MoV M, B 1st byte in Tna 

499 EDFO 2B DeXx H 
S00 EDF1 71 MOV Mot 2nd byte in 1 

501 EDF2 23 INX H 
502 EDF3 23 INX H FPoints to next =addr 

503 EDF4 3D DCR A Update counter 

504 EDFS CZ2ECED JINZ :EDEC Next addr if not ready 

S0S EDF8 €9 RET 

506 * 

S07 X 
S08 X 

509 EDF9 END 

FOK KKK KKK OKKKOKKROK XXX KRRk Kk 

*SYMEBOL TARBLEH#* 

KK FOKAOKKOR KKK KKK Ok K KKK K kKK Kk X 

CIE EDO& EXAMK ED6E FILL EDS4 FILLK EDA4B 

GOK EDBA INXCK EDBO LIE194 EC435 L3E19S ECS8 

L3IE196 EC63 LIE197 EC66 LIEL98 EC7C LIE200 ECA4 

L3IE201 ECAE L3E202 ECEBO L3E204 ECEB L3IE210 ED26& 

L3E211 ED2F L3IE213 ED4C L3E221 ED9C L3E222 EDB7 

L3E223 EDC2 L3IEZ24 EDDS LIE225 EDEO L3IE226 EDEC 

L3IE238 EDE7 LADDR ED18 LEYTE ED1D LCRLF EDZ 

LSF EDO1 MOVEK EC83 SUBRSK EDSC TSP EDO1 

VECXK ED77 ZERO1 ECE9 ZEROK ECEA



FAGE 01 

002 
003 
Q04 
[elel=) 
Q06 
Qo7 

008 
Q09 
010 
011 
012 
01z 

014 
Q1S 
016 
017 
018 
019 

020 
021 
022 

023 
0z4 
025 

026 
027 
028 
029 

030 
031 

032 
033 
034 
038 
036 

0z7 

058 
039 
040 

041 

Q42 
043 

044 
045 
046 
047 

048 
049 
QS0 

051 
052 

053 

054 

055 
as5é6 
057 

058 
059 
Q60 

061 
062 
[S1o%3 

EDF% 
EDFA 
EDFE 

EDFE 
EDFF 
EEOO 

EEO1 
EEO2 
EEOD 
EEO4 

EEOQ7 
EEO8 

DAT FIRMWARE 3EDF9-3EFFF V1.0 Rev.1 

B7 
7E 
F21DED 

SE 

23 
S6 

2B 
ES 
EB 
CD18ED 
El 
ce 

47 
CDOLED 

74 

E&7F 
CALZEA 

3 BB 
CAZZEE 

7E 
o7 

23 
13 
D20DEE 
13 

CZODEE 

* 
* 
X 

ORG 1EDF9 

FOKKKOK KK KKK K KKK K KK KOKKKOKROKKOK K XKk 

¥ PRINT CONTENTS CFU SAVE AREA X 
FOKOKKOKK K KK KK KKK KK K 30K K KK KKK K KOKK KK % 

3 

X Entry: 

x 
* 

¥ Exits 

X 

* 
L= IE227 

¥ If 2 bytes: 

* 

HL: 
msb 
msb 

msb 
msh 

ORA 
MOV 
aF 

MO 
INX 
MOY 
DCX 
PUSH 
XCHG 
CALL 
FOF 
RET 

Points to register save area. 

A O: 1 byte to be printed. 
A 1: 2 bytes to be printed. 
A O: AFC corrupted, BDEHL preserved. 

A : AFCDE corrupted, BHL preserved. W 
ow
n 

Test flaas 

M Bet contents save area 
ED1D 1 byte: print it in ASCII 

E.M Get contents in E 
H Next addr 
D.M Its contents in D 

H Restore HL 
H Save it on stack 

Contents addr in HL 
:ED18B Frint 2 bytes in ABCII 

H Restore HL 

!t*l**X***#*!tit*#X*t**t**!***l#lt#*#*** 

¥ V+X: PRINT ROUTINE IF REGISTER GIVEN X 
KKK KKK K K K 3K KKK KKK KKK OK KKK KK K KOR O KOK X R K 
x 

Entry: X 

* 

X 

* Exits 
* 
L3 

L3IE229 

HL: 

DE: 

A2 
All 

MoV 
CALL 

MOV 
ANI 

Jz 
CMF 

Jz 

MOV 
RLC 

INX 
INX 

JNC 
INX 

JMP 

Startaddress symbol table. 
Startaddress CFU save area 

Last input character. 

registers corrupted. 

E.A Last input in B 

:EDO1L Print space 
AM Get symbol from table 

z7F Skip bit 7 

tEALR Error if symbol=0 
E Compare input with symbol 

yEEZZ Jump if identical 

AM Get symbol 
Check for msb set 

H Next symbol 

D Next memory area 

1EEOQD Try next symbol 

D Next mem. area for "2 byte’ 

symbols 

:EEGD Try again 

¥ If symbol found: 

L3IE2T0 

L3IE231 

FUSH 
Mov 

XTHL 

FUSH 

D Save addr in mem.area 

AM Get symbol 

HL: addr mem.area; 

stack: addr symbol 

FSW Save symbol
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Q&4 

065 
066 

067 

&8 
069 
Q70 
071 

072 
073 
074 

Q75 
076 

a77 

a78 
a79 
080 

081 
082 
083 
o4 

085 
086 

087 

088 

089 

090 

091 

092 
093 

094 

095 

096 

097 

098 
099 

100 

101 

102 
103 

104 

105 

106 
107 

108 

109 

110 

111 

112 

113 

114 

115 

116 
117 

118 

119 

120 

121 

122 
123 

124 

125 

EE26 
EE29 
EE2A 

EEZD 

EE30 

EE31 
EE32 
EE33 

EE34 

EE37 
EE38 

EEZ9 

EEZC 

EE3E 

EE41 
EE42 
EE4Z 
EE44 

EE4S 

EE4& 
EEA49 

EE4E 
EE4E 
EE4F 

EESO 

EES1 

EES2 

EESS 
EES& 

EESY 

EESA 

EEDE 

EESC 
EESD 

EESE 

EESF 
EE&Q 

EE&1 
EE62 
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CDF9ED 
F1 
CD&AEE 

DAZ7EE 

E3 

23 
7E 

B7 
C223EE 

D1 

c9 

CDO&ED 
FEOD 

C20%9EE 

(e]e) 

Q0 

[e]e] 
DS 
4E 

CDEB4EE 

OEZD 
CDE4EE 
ZE 

B7 
E3 

FS 
CDFPED 
Fi 

F2SBEE 

CALL 
POP 
CALL 

Jc 
XTHL 

INX 
MoV 
ORA 

JNZ 
X 

L3IE232 FOF 
RET 

* 
KKK KKK K KKK KKK KK X KKKk K 

¥ V+X: DISPLAY ROUTINE X 
HEERRK KRR X R KKKk 

* 
X 
X 

¥ Entry: DE: 
X 

x HL s 

x 

X 

LIE233 CALL 
CFI 

JNZ 

L3IE234 PUSH 

:EDF9 
PSW 
:EE6A 

rEE37 

Frint contents mem.area 
Retrieve symbol 
Exchange mem.contents, 
go to next one 
Jump if "ESC’ 
HL: addr symbol, 

stack: next mem.area 
addr next symbol 

Get symbol 
Set flags 

Not all symbols done 

Retrieve next mem.area 

Displays registers at succesive memory locations. 

startaddress memory area to be 

displayed. 

Startaddress symbol table. 

:EDOS 
10D 

:EEO9 

or X"z 

X If 2-byte symbol: 

INX 

LLZEZ3S  NOF 
NOF 

NOF 

XTHL 

INX 
FOP 
MOV 
ORA 

H 

>
P
o
I
 

Exit: All registers corrupted. 

Scan keyb, print char 

*CR” ? 

Jump if also byte given 

Save startaddr mem area 

Get symbol in C 

Frint symbol 

Print *=* 

Get symbol in A 

Check flags 
HL: startaddr mem.area 

stack: startaddr symboltable 

Save symbol + flags 

Print contents mem.area 

Retrieve symbol and flags 

Jump if 1 byte’ symbol 

HL: addr symbol 

stack: addr next mem.area 

Next symbol 

Get addr next mem.area 

Get symbol
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126 
127 
128 
129 
130 

EESC 
EERD 
EETE 
EE9F 

EEAQ 

EEAL 
EEAZ 

DAT FIRMWARE 3EDF9-3EFFF V1.0 Rev.1 

c8 
CDOLED 
CE44EE 

R7 

F& 
OEZD 
CDBA4EE 
ES 

2 OEC1 
CDO7ER 

on 
CAB7EE 

cs 
CI62EA 

c9 
41 
46 

44 
a5 

RZ Buit if ready 

CALL  :EDO1 Frint space 
JMF 1EE44 Next one 

X 
KKK KK KRR KKK KOK K KKK KKK KKK 

¥ V+X: EVT. MODIFY CONTENTS * 
KKK OKK KR KK H0OK KKK KR KOKIOK XK XK X K 

X 

¥ Entry: HL: Memory address. 

X A : Bymbol. 

X 

Lz ORA A Set flags on symbol 

FUSH FSW and save it 
MVI Cy22D 
CALL :EER4 Print *=° 

FUSH H Save addr mem.area 

MV G201 Nr of datablocks allowed 

CALL  :ERO7 Get input on stack; last 

byte typed in in B 

DCR & 

Jz s EES7 Jump if incorrect input 

FOF D Pata typed in in DE 

FOF H Get addr mem.area 
POF PsW Get symbol and flaas 

Moy M.E Change memory contents 

JP 1 EESD Jump 14+ 1 byte’ symbol 

¥ 1§ 2-byte symbol: 

X H 

MOV M. D Change 2nd byte 

JMF s EESD 

% 
L3EZZ27 POF H Retrieve addr mem.area 

FOF (=171 Retrieve symbol + flags 

JF tEEBD If "1 byte® symbol 

INX H Add. INX H 1+ 2-byte symbol 

LIEZ28  INX H Next mem.area 

MOV AGE Get last inpubl 

CFPI 10D 
RZ Ready if "CR” 

CFI £ 20 
RZ Ready if "SF° 
CFPI 812 
sTC Abort with Cy=1 if "ESC’ 

RZ 
JMF FEALZ El=se: wrong input: Error 

X* 
KKK KKK K KK KK KK KOk K0KOXOKOK XK KOk K 

¥ SYMBOL TABLE EXAMINE (X) ¥ 
A AORKOK KKK KK KOK KK KK 0K KKK R KKK K0k 

X 

¥ The msh is *1" for symbols of two-byte 

¥ registers. 

3 

LTE40S DATA :C9 1 (addr current instr) 
DATA 41 A 

DATA :46 F (flags) 

DATA 152 B 
DATA :43 Cc 

DATA :44 D 

DATA :45 E
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188 EEAZ 48 DATA :48 H 

189 EEA4 4C DATA :4C (= 

190 EEAS D3 DATA :D3 S (stackpointer) 

191 EEA&6 DO DATA :DO P (program counter) 

192 EEA7 00 DATA :00 

193 * 

194 KKK KOK KKK KKK KK KK HOK KOK KKK X XK KKK X KK 

195 % SYMBOL TABLE VECTOR EXAMINE X 

196 KK K KOK K KK KKK K KK KKK oK K Kok K KO KOk K kXK 

197 X 

198 X The msb is 1’ for symbols of two-byte 

199 ¥ registers. 

200 X 
201 EEA8 4D L3E406 DATA :4D M (TICC int mask) 

202 EEAR? S4 DATA :54 T (TICC cmd + comm.reg) 

203 EEAA 47 DATA :47 G (GIC cmd word) 

204 EEAB BO DATA :BO o ) 

205 EEAC B1 DATA :B1 1) 

206 EEAD BZ DATA :B2 2 3 

207 EERE B3 DATA :B3 3 ) Interrupt vectors 

208 EEAF B4 DATA :EB4 4 ) addresses 

209 EEBO BS DATA :BS S ) 

210 EEB1 R6&6 DATA :B&6 & ) 

211 EEBZ B7 DATA :B7 7 ) 

212 EEB3I 00 DATA :00 

213 . X 

214 KK KKK KK KKK KKK K KR X K 

215 ¥ FPRINT CHARACTER X 

216 K KKK K KK K KKKk KK KOk KX 

217 * 

218 ¥ Entry: C: Character to be printed. 

219 ¥ Exit: AF corrupted, BCDEHL preserved. 

220 * 

221 EEB4 79 co MoV A, C Char in A 

222 EERS C3I60DD JMF : DD&O Frint char 

223 * 

224 KKK KK K KKK XK KKk KKK KK IO KKK R Xk X 

225 * SCAN KEYBOARD; IGNORE BREAK X 

226 FOK KKK KK KKK KKK KR 0K KKK JOKK R KKK KK X K 

227 ¥ 
228 ¥ Exit: Character in A. 

X BCDEHL preserved. 

X 

EER8 CDBZEF er CALL :EF83 Scan keyboard 

2 EEER DAEBEE Jc :EER8 Ignore break 

EERE CAEBEE ? JZ :EER8 Wait for input 

EEC1 C9 RET 
X 

KK KKK KKK KKK KOK KKK KOK KKK KKK K KK JOKK XK X 

X SCAN KEYBOARD FOR EBREAK FRESSED X 

KKK KKK KKK K K ORK KK KK KK KKK KK XK K KK X Kk % 
* 

¥ Exit: CY=0: No break. 
X CY=1: Break pressed. 

X A corrupted, BCDEHL preserved. 

* 

EEC2 CDASDé RREAK CALL :Dé&RS Scan keyb for new inputs 

EECS DO RNC abort if Break not pressed 

EEC6 C3I6AEA JMP :EAGA Restore SF, wait for 

new inputs 
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250 KKK K KKKK KKK KKK KKK KKK 

251 % CASSETTE ROUTINES ¥ 

252 KKK KKK HOKKOKOKKK KKK KKK XK 

283 * 

254 EEC? C3C502 L3E3ZZS JMP 1 02CS WOFEN 

255 

256 EECC FF DATA :FF 

257 EECD FF DATA :FF 

258 EECE FF DATA :FF 

259 X 
260 EECF C3C80Z L3IE3Z6  JIMF 10208 WELK 

261 X 
262 EEDZ FF DATA :FF 

263 EEDI FF DATA :FF 

264 EED4 FF DATA :FF 
265 x 

266 EEDS C3ICBOZ L3IEZZ7  JMP 1 02CHE WCLOSE 

267 ¥ 

268 EEDB C3ICEOZ2 L3IE3ZZB  JMF 1 02CE ROFPEN 

269 * 
270 EEDB FF DATA :FF 

271 EEDC FF DATA :FF 
272 EEDD FF DATA :FF 

273 X* 

274 EEDE C3D102 L3EZ39  JMF :02D1 RELK 

275 * 
276 EEE1 C3ID40Z L3E340 JMF 1 02D4 RCLOSE 

277 X 
278 KKK KKK KOO K K 

279 ¥ W - WRITE X 

280 CORKKRKKRKKKKKKXK 

281 * 
¥ Requires 2 address fields + evt. name. 

¥ Filetype is "1°. Writes startaddress of datablock 

¥ + data + trailer on tape. 
* 

EEE4 QEOZ2 LIE3I4L MVI c,102 Nr of addr allowed 

EEE& CDDEEA CALL :EADE Scan keyb, addr on stack 

EEES 0D DCR C 2 addr given 7 

EEEA F262EA JP 1EALZ Error if not 

EEED CD4BEF CALL :EF48 Evt. name in input buffer 

EEFO 3E31 MVI A, 31 File type byte 

EEFZ 00O NOF 
EEF3 00 NOF 

EEF4 0O ‘NOF 
EEFS 00 NOP 

EEF& 0O NOF 
EEF7 00 NOF 

EEF8 CDCYEE CALL :EECY Write file header on tape 

EEFE D1 POF D Get haddr from stack 

EEFC 13 INX D Incr it 
EEFD E1 POF H Get laddr from stack 

202 EEFE CD&ZEF CALL :EF63 Write startaddr on tape 

X EFO1 7B MOV ALE ) 

EFQ2 95 SUR 8 ) 
EFO3 5F MoV E.,A ) Calc length of data 
EF04 7A MoV A,D ) block, result in DE 

EF0OS 9C SEE H ) 

EF0O& 57 MOV D.A ) 

EFO7 00 NOF 

EFO8 CDCFEE CALL :EECF Write datablock on tape 

EFOR CDDSEE CALL :EEDS Write file trailer
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312 EFOE C9 

313 
314 
318 
316 
317 

318 
319 

320 
321 

322 
323 

324 

325 
326 
327 

3z8 
329 
330 
331 

332 
333 

334 
335 

336 
337 
338 

339 
340 
341 

342 

344 
345 
346 
347 

348 

349 
350 
351 

352 

353 
354 

355 
356 

357 
358 
359 

360 
361 

362 

363 
364 

365 

366 
367 

368 
369 

370 
71 

372 
73 

EF30 

EF31 

EF34 

EF3IS 

EF37 
EF3A 

EF3SE 

0EO1 
CDDEEA 
CD4BEF 
0631 
00 
00 
00 

QEOO 
CDDBEE 
1100F9 
Ci 

S CD74EF 

09 
CDBAEF 
D262ER 

ce 

AF 
215000 

ce 

JEFR 
324700 

D1 
C3EZEB 

RET 

X 

KRKEKKKKKKKRKK 

" % R — READ X 
KKK KKK KKK KK 

X 

% One address is allowed. An evt. name is stored 
¥ in the EBUF. Reads header, startaddress and data 
¥ from tape. Errorcheck only on data. 

X 
¥ Exit: HL: 1st address above file loaded. 

* BC: Evt. offset. 
X AFDE corrupted. 

* 

RHEXK MVI C,:01 Nr of addr allowed 
CALL :EADE Scan keyb; addr on stack 

CALL :=EF48B Evt name in input buffer 

MVI B, 331 File type byte 

NOP 
NOF 
NOF 
MVI C,:00 
CALL :EEDB Read file header 
LXI D, :FRQO0 Max addr to write data int 

FOF B Get evt offset from stack 
CALL :EF74 Read startaddr from tape 

DAD B Add offset 
CALL :EFBA Read data block + trailer 
JINC :EALZ Print ’error’ if reading 

error 
RET 

* 

3K K KK KK K 3K K K K 3K KK KK K K K K K K KK KK K K KK KK KKK X K K X 

* RST O: POINTER TOD "LOOK™-FLAG IN HL X% 
3KK 30K KK 0K KK KK K 3 KKK 3K 50K KKK KK 30K KOK KK KKK 0Kk K 

* 
¥ FPart of ZEC21. 
* 

% Exit: A=0, RCDE preserved. 

X 

LIE343  XRA A 
LXI H, : 0050 
RET 

X 
KKK X OKOK KKK KK KK HOK KX KK 

¥ INITIALISE RST O ¥ 
KRR KRR KON KKK KKK 
X 
¥ Entry: On stack: Returnaddress #EAR42. 

X 

L3IEZI44 MVI A,:FE Instr code for EI in A 

STA 10047 Save it 
FOP D Get EA42 in DE 

JMF :EBE2 Into RST O 
* 

FOKKK KKK KKK 0K K K 0K KK KKK 

¥ SET INTERRUPT MASK ¥ 
KKKKRKKERKKKKRKKRRKK KKK K 
¥ 
¥ Part of RSTO (3ECOS). 
X 

¥ Entry: A: Value for TICC interrupt mask.
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376 EFZE 22F8FF 
A77 EFA41 AF 

768 EF42 C9 

EF43 FF 

EF44 
EF4S I9EC 

400 EFA48 Z1JEOL 

401 EF4B 1EFF 

402 EF4D 78 

403 EF4E D&OD 
404 EFS0 77 
405 EFSL 08 

ES 
2Cc 
1C 
CDOGED 
77 

FEOD 
C253EF 

EF&L1 EL 

EF&Z [ 9 

EF&E DG 

FF&A LD 

DAI FIRMWARE 3EDF9-ZEFFF V1.0 Rev.l 

¥ Exit: A=0, F corrupted, BCDEHL preserved. 

* 

LIEZ4S BTA tFFFB Set TICC int mask 

XRA A A=0 

RET 
¥ 

DATA :FF 
* 

KK KKK KKK KKK KOK KOK KR KKK K K X 

¥ part of RST O (3IEC3IR) X% 

FOK K KKK K 30K 3OKK KK 0K K KKK K % 

* 
L3ET46  DCX H 

JME tEC19 Into RET O 
X 
FE KKK KK XK KKK ROROK KKk K KOKKORKOK K K XK 

¥ W+R: NAME IN INFUT BUFFER X 

KKK KK KR KK AOK XK KKK K KK KK KR IOR KOk 

¥ 
Names 126 characters destroy BASIC pointers. * 

* 

¥ Entry: Last character typed in, in B. 

X Exit: RCD preserved. HL points to EBUF. 

* A= O: No file name given. 
X A File name given. 

* 

LIE347 X1 H,t O13E Startaddr EBUF 

MVI E.zFF 

Moy AR Last char 1n A 

SuUl :OD TCRT 7 

MOV M.A (13E) 1s 0 if CR 

RZ Quit 1f no name qgiven 

X If npame qiven: 

FUSH H Save startaddr EBUF 

INR It FPoints to next loc 

INR E Calc length 

caLL tEDOL Scan keyb, print char 

Moy M. A Char into EBUF 

CF1I 0D 

JINZ 1EFS3 Next char if not "CR7 

FOF H Retrieve startaddr EBUF 

MOV M. E Store lenath name in O13E 

RET 

X 
LSS SRS RS S 

¥ (Not used) x 
EHERK KRR KKK KK 

X 

LIEZ48 FOF H 

RET 

X 

FOROKKK HOKK K %K KK KOE KRR K000k K 

¥ WKITE STARTADDRESS ON TAFE X 

KKK K 3K K K K K R OKOKOK HOK K KK 30K KK K K K KOk X 

¥ 
¥ Entry: HL: Startaddress. 
% Exits AF corrupted., BCDEHL preserved. 

* 

LIET4Y FUSH D 

FUSH H
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
439 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 

465 

EF&5 
EF&8 
EF&RB 
EF6E 
EF71 
EF72 
EF73 

EF74 

EF75 
EF78 
EF7E 
EF7E 
EF7F 

EFB2 

EFB3 
EFB4 
EF87 

EF8A 
EFBD 

EF9Q 
EF92 
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223E01 
213E01 
110200 
CDCFEE 

DS 
213E01 
114101 
CDDEEE 
D1 
2ATEOL 
ce 

CTRED& 

CDDEEE 
C3ELEE 

JE8 
T203IFE 

SHLD :013E Startaddr in EBUF 
LXI H, 2 O13E Startaddr to write from 

LXI D, : 0002 Length 

CALL :EECF Write addr on tape 

POP H 
FOFP D 

RET 
* 
FOKK KK KKK KKK KKK K XK KK KKK KO KK K KK 
% READ STARTADDRESS FRGOM TAFE % 
AR KKK KKK OK X KK K0k K K K 30K Kk K Kk KOk KK kKK 

Exit: HL: Startaddress. 
CY=1: No reading error. 

CY=0: Reading error, errorcode in A. 

BCDE preserved. 

™
%
 

% 
% 

% 
% 

% 

JE3IS0 PUSH D 
LXI Hy 2 013E Addr EBUF 
LXI D,:0141 Addr after addr in EBUF 
CALL :EEDE Read block from tape 

FOF D 

LHLD :0O13E Startaddr in HL 

RET 

X 

KKK KO R KOK KKK XKk K 

¥ SCAN KEYEOARD X 

KKK KK KK KKK KOO K 

* 

*x FPart of 3EEE8. Scans keyboard. Returns 

* any key received. 

¥ Exit: A: Key received. 
X HCDEHL preserved. 

* CY=1: Break pressed. 

* 
XRA A 

STA 1 O2R9 Enable complete keyb scan 

JMP : DEBE Scan keyboard 

K OR K OK KKK ORI KKK K KKK KK 

¥ READ DATA FROM TAFPE X 

FOKR KK KKK KKK KKK K KXk XKk K X 

* 

¥ Fart of READ (JEFZ29). 

X 

_3E352 CALL :EEDE Read block from tape 

JMP sEEE1L Stop reading 

X 

KKK KK KK KKK KK K K OK K KKK K KKKk KKK 

¥ DCE INITIALISATION ROUTINE X 

KKK KK KKK K KKK KKK HOK KK KOOI KR KR XK K 

Fart of RESET (C719). Rootstrap for disc drive. 

Sets GIC in initialisation status. Checks if any 
input is received from the DCE-bus and performs 

the received instructions. 

Exit: A=#EE if no DCE-inputs available. 

o
3
 

% 
% 

% 
% 

% 
% 

* 

353 MVI 378 

5TA tFEOS FA+PCH in, FE+FCL out 
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498 EF9S 3EQ7 MVI A, 07 

499 EF97 3203FE STA IFEOZ PC3=1 —> 

S00 EF9A 3E01 MVI A 201 

501 EFSC 3201FE STA :FEO1 Output FB: 01 

502 EF9F 3E01 MVI A,:01 

503 EFA1 Z203FE STA :FEO3 FCO=1 

S04 EFA4 010010 LXI 1000 

508 EFA7 3A0ZFE LIEZSS LDA sFEOQ2 Get input from PCH 

506 EFAA E6Z0 ANT $20 BRit 5 only 

507 EFAC CZBBEF JNZ 1EFE8 Jump if inputs received 

08 
509 % If no inputs: 

510 
511 EFAF OB DCX B ) 

512 EFBO 78 MoV AR ) Wait loop until C=#10Q 

513 EFE1 Bl ORA c ) 

514 EFE2 C2AR7EF JINZ tEFA7 ) 

515 EFBS 3SEEE MVI Ay EE A=EE if no inputs 

516 EFB7 C9 RET 

517 * 

518 % DCE BOOTSTRAF INFUT ROUTINE: 

S19 * 
S20 % Loads MLF inputs from the DCE-bus into the 

521 ¥ stackbottom and goes to it. 

522 * 
523 EFB8 1100F8 LIE3S4  LXI D, sFBOO Addr stackbottom 

524 EFBE TEOS LIESIS7 MVI A, 208 

525 EFBD J203FE STA 1 FEOZ FC2=1 

526 EFCO FA0ZFE L3E3S8  LDA sFEO2 Get input from FC 

527 EFC3 E680 ANL : 80 Bit 7 only 

528 EFCS CACOEF : Jz tEFCO Wait for change to high 

529 EFC8 3A00FE LDA FEQO Get input from FA 

530 EFCE 12 B8TAX D Save input in stack area 

531 EFCC 13 INX D Foint to next loc 

532 EFCD JEO4 MVI A, 04 

533 EFCF 3203FE STA :FEO3 FC2=0 

534 EFD2 JAOZFE LIE3S? LDA 1FEORZ Get input from FC 

35 EFDS E680 ANT : 80 Bit 7 only 

536 EFD7 C2DZEF JINZ :EFD2 Wait for change to low 

537 EFDA SA02ZFE LDA tFEQ2 Get input from FC 

538 EFDD E&20 ANT 120 Bit 5 only 

539 EFDF CZBBEF JNZ :EFER Again if high 

540 EFE2 JEO6 MVI 06 

541 EFE4 ZZ3EFE 8TA tFESE (FEZE hardwarewise read as 

542 FEO2). FC=06 

543 EFE7 3ZA0ZFE LIEZ60  LDA :FEO2 Get input from FC 

544 EFEA E&6Z20 ANT £ 20 Bit § only 

545 EFEC CAE7EF Jz tEFE7 Wait for change to high 

546 EFEF C300FB JMF :FB00 Go to stackbottom 

547 * 

548 EFF2 FF DATA :FF 

549 EFF3Z FF DATA FF 

S50 * 
551 FOK KKK OKKOKKOK KK K HOKKKOK K X K 

§52 * SCAN “DINC® INFUT ¥ 

953 FOROR KKK JOIOK KRR KKK XK K KK 

554 * 

S55 X Part of 3E935. Default °DINC’ is RS23Z input. 

556 * 
557 EFF4 CDE4DD L3IE361  CALL  :DDE4 Get input from DINC 

558 EFF7 CAZSEY? Jz s E935 Scan keyb if no DINC input
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S60 ¥ If inputs from DINC: 

561 
562 EFFA 3EO1 MVI A,:01 

563 EFFC 329602 8TA 10296 Set INSW for DINC input 

564 EFFF C9 RET 

565 ¥ 
566 L3 
567 * 

568 FOOO END 

XK KKK A KOKKOK K KR KO KKK KKK K ROk KKK 

¥ SYMBOL TABLEH®% 

KKK KOKK KKK KKK KOK R KK XK KXOROR KKKk 

BREAK EEC2 CI EEE8 co EEE4 L3IE227 EDF9 

LIE228 EEO? L3IE229 EEOD L3E230 EE22 L3E231 EE23 

LIE232 EEZ7 L3IEZ233 EE39 L3IEZ234 EE44 L3IE23ZS EESE 

LIE326 EE6A L3E327 EEB7 L3IEZZ28 EESD L3IEZES EECY 

LIEZ36 EECF L3IE3Z7 EEDS LIE3Z8 EED8 L3E339 EEDE 

L3IE340 EEE1 LL3EZ41 EEE4 LIET4T EF30 L3E344 EF3D 

L3E3AS EF3E L3IE346 EF44 L3EZ47 EF48 LZEZ48 EFb1 

L3EZ49 EF63 L3IEZS0O EF74 L3E3S1 EF83 L3IETSZ EFBA 

L3E3ZS3 EF90 LIEZS4 EFB8 L3IE3ES EFA7 L3IE3SS EFS3 

L3IE3S7 EFBB L3EZS8 EFCO LLIEZS9? EFD2 L3IE360 EFE7 

L3IE361 EFF4 L3IE40S EESC LL3E406 EEARB RHEXK EFOF
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X 
* 
* 
X = === ] 

¥¥% UFDATES in BASIC version V1.1 ¥x¥ 
X ==azms=sSs==s 

Qo8 X 
009 ¥ The differences in BASIC V1.1 from V1.0 are given. 

010 ¥ 

atll * ] : Indicates a total change of instruction 

012 ¥ J : Indicates only a corrected jumpaddress 

013 * due to a move of the original routine. 

014 * No mark: Instructions only moved to other 

15 * memory addresses (Mostly to obtain 

Olé X space for new routines). 

017 * 
018 * 

019 KRR K KK 3OKK R X 

Q20 * INTEGER COMFARE X 

021 K00 KKK KKK KKK KKK KK KX 

022 L3 

023 ¥ The temporary storage register E (sign byte) is 

024 X cleared to avoid problems when using the combined 

025 % FET/INT exit LC27. This is done to remove a bug in 

G26 X comparing 2 relational numeric operations. The 

027 ¥ unitary operator -7 is now recognised correctly. 

028 ¥ 

029 ORG : COB4 

O30 COE4 CIC8D1 JMF :DICB i 

a3 * 

032 ORG :Di1C8 

& Diceg 7B MOV AE ] Get signbyte in A 

024 DICY 1EQQ MVI E,:00 1l Clear E 

035 DICE F28CCO JFP : COBC 1 Compare if both nrs same 

036 sian 

037 DICE C3A4CO JMF : CORA4 1 Else: abort 

038 * 
039 KKK KK KKk 

Q40 ¥ RESET X 

041 KRR KK O KK 

042 * 
043 ¥ - Now switches off the volume of sound channel 2 

044 X during initialisation. This seems useless, 

Q45 X because in C76C all sound is already switched 

046 * off. 

047 ¥ — The header is changed to *BASIC Vi.17 

048 X 

047 ORG 10789 

080 C789 I2E401 STA 101E4 1 Volume SCB2 = O 

051 C78C 328F02 sTA 1 028F 

052 C78F 117502 LXI D, :0275 

0S3 €792 218F02 LXI H,: 028F 

054 C795 CD7CDE CALL :DE7C 

055 £798 FB EI 

056 C799 CF RST 1 

057 C79A 15 DATA 15 

0s8 x 

059 ORG 1C7DD 

060 C7DD 31 DATA :31 1 Header changed to V1.1 

061 * 
062 * 

063 3
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064 FOK KKK KK KOK KO KKK KKK KKK K 

0465 ¥ START FROM SCRATCH X 

Q&6 RO KKK KK KKK KK KKK KOK KK XK 

067 x 

068 % Added is the reset of all keyboard pointers at 

069 ¥ various moments: 

070 * - When restarting the Basic interpreter. 

071 X - After command execution. Then alsc the output 

072 * direction is reset to screen (to avoid a not 

073 * useable keyboard). 

074 % — Idem before executing ‘break”. 

075 * Resetting the keyboard pointers clears the key 

076 % input buffer in order to avoid keybounce. 

077 * 

078 ORG :CB27 

079 CB27 CD63DS CALL :D563 1 Keyb. pntrs to default 

080 C82A 210000 LXI Hy 20000 

081 €C82D 220001 SHLD :0100 

082 C830 220401 SHLD 1:0104 

083 C833 221301 SHLD :0113 

084 CB36 7C MOV AyH 

085 £837 322201 STA 10122 

08& X 

087 ORG €897 

088 C897 21CA402 LXI H,:02C4 e} 

089 C89A 7E MoV AyM 1 Get break flag 

090 C89B B7 ORA A 

091 £89C CA7FC8 JZ 1C87F 

092 C89F CD&3DS CALL :DS63 1 Keyb.pntrs to default 

093 CBAZ AF XRA A &) 

094 CBAZ 323101 STA 10131 J Output to screen 

a9s5 X 

096 ORG :CBAC 

097 CBAC CAYFCHE Jz 1CB9F 1 Keyb.pntrs to default, 

098 output to screen 

099 * 

100 KKK KKK KKK KKK KRR KKK KKK 

101 ¥ EMERGENCY STOFP ROUTINE X 

102 KKK KKK R K KKK KKK OR KKK KKK X KK 

103 X 

104 * No change in execution, only using a new entry on 

105 ¥ "Run NEW" . 

106 X 

107 ORG 1CAZS 

108 CA25 CDRODE CALL :DEBO Run NEW with default heap 

109 X 
110 KERRK KRR KKK 

111 * RUN NEW X 

112 KERRAORR KRR K 

113 X 

114 X — An additional entry is made for run NEW with 

115 X returning the heapsize to its default value. 

116 x In BASIC V1.0, this entry was available on 

117 x #CEC6. 

118 * — All jumps/calls to RNEW with other heapsizes 

119 X are updated. 

120 X 

121 ORG 1 DERO 

122 DERO 210001 LXI H, 10100 ] 

123 DEBR3I 229D02 SHLD :029D 1 Set heap to default size 

124 DEB6 00 NOF 

125 DEB7 00 NOP Into RNEW
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126 3 

127 ORG :C778 

128 C778 CDESDE CALL :DERS 

129 x 

130 ORG 1CFO2 

131 CFOZ B8DE DEL : DEEB H 

132 * 

133 ORG :D2A9 

134 D2AY CDEBDE CALL :DEES 

135 * 
136 KEORKR KRR KKK K 
137 ¥ RUN SAVE X 
138 HOKK KKKk K KK K 
139 X 
140 ¥ Instructions only moved. 

141 X 
142 ORG s D257 
143 D257 JEIO MVI A, 230 

144 D259 CDCSOZ CALL :02CS 
145 D2SC E1 FOF H 

1446 D2SD D1 FOP D 

147 D2SE CDCBOZ2 CALL :02C8B 

148 D261 DI FOF D 
149 D262 C3IDBD7 JMP :D7D8 

150 X 
151 FERRKORR R KKK K 
152 ¥ RUN LOAD % 

153 HOOKROKR KRR KKK 

154 * 
155 ¥ Instructions only moved. 

156 X 
157 ORG s D274 
158 D274 CD23CB CALL  :CB23 

159 D277 CD91E7 CALL :E791 

160 D27A CS PUSH B 
161 X 
162 ORG tCF16 

163 CF1é6 74D2 DEL : D274 g 

164 * 

165 FAIORRKK KRR KK KK 
166 ¥ RUN CHECKE x 

167 KKK KKK KKK Kk X 

168 * 

169 % CALL :D7E6 is replaced by the contents of D7Eé6. 

170 ¥ No change in execution. 

171 3 

172 ORG :D2C9 
173 DZ2CY CDCEOZ2 CALL :02CE 

174 D2CC FE33 CFI 233 

175 D2CE D2EEDZ2 JINC : D2ER 

176 D2D1 OC INR c 
177 DZDZ 3E0OQ MVI A, 00 J 0ld contents 

178 D2D4 CDD702 CALL :02D7 1 D7E&6 

179 D2ZD7 0O NOF 

180 X 

181 3K KKK K K K KK KOK 0K 0K K % 30K 30K XOIOKK R XK 

182 ¥ PRINT MESSAGE ON NEW LINE X% 

183 FOKK KKK KKK KKK K KK KK KK KKK KOk X % K 

184 * 

185 ¥ New routine. It moves the cursor to a new line 

186 ¥ before a message is printed. Used for printing 

¥ "STOFFED IN LINE ...° and “END PROGRAM’ .
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i88 
189 
190 

191 
192 
193 

194 
195 

196 

197 
198 

D7E6 
D7E9 

DFO3 

DFOC 

D7EC 

D3cC 

D78D 

DB9A 

D265 

D268 

DD2D 

CD3&6 
CD37 

CD3A 
CD3EB 
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CDSSDD 
C3FFDA 

CDE&D7 

CDE6D7 

C4ECD7 

C3ECD7 

C365D2 

D2B3D2 

C3D402 

DA36CD 

AF 
C3SADS 
FF 
FF 

X 

ORG 1D7ES 
CALL :DDSS J Cursor to column © 
JMP 1 DAFF ] Print message 

¥ RSTOP: 

ORG 1 DFO3 

CALL :D7Eé al 

¥ REND: 

ORG :DFOC 

CALL :D7Eé6 S 

X 
KHOKK KKK RKK KRR KX 

¥ FAST FRINTING * 

RRRKKKKIKKKKKKKKK 

X 

¥ Instruction only moved. 

* 
ORG 1D7EC 

FUSH H 

ORG 1 D3CC 
CNZ :D7EC 0 

ORG :D78D 
JMF :D7EC : 

* 
KKK K OK KKK KK XK KK JOK KOk KKK X0k 

¥ READ BLOCK FROM TAFE X 
KK KKK K KKK K KK KKK K K KKK XK 
* 5 

¥ Now cassette motors are switched off directly 

¥ after reading is finished. 
¥ Especially in LOADA. switching off the cassette 

¥ motors after re-—-arranging all data was very 

X annoying. 

x* 
ORG : DBYA 

JIMP : D265 7] 
* 

ORG 1 D265 
JNC : D2RB3 1 Evt run loading error 

JIMP : 02D4 1 Stop cassette motors 
X c 

HOK KKK KKK KKK K KKKk KX K 

x INFUT TEXT LINE x 

FOOKR R KKK KR XK KKK KX 
* 
¥ Added: Output back to screen if break pressed. 
¥ This avoids a not-useable keyboard on return. 

X 
ORG :DD2D 
Jc :CD36 J Jump if bresk pressed 

* 

ORG :CD36 
XRA A 1 A=0 
JIMP :DSSA 1 

DATA FF ] 
DATA :FF 2



FAGE 05 

250 

251 

= 

253 
254 
255 
256 

I10 
311 

DESA 
DSED 

DESC 
DEFF 

DEAO 
DEAZ 
DEA4 
DEAS 
DEAR& 
DEAR? 
DEAA 
DEAE 

5 DEAC 
DEAD 
DEAE 
DEAF 

DF9E 
DFA1 
DFA4 
DFAS 
DFA6 
DFA% 
DFAC 
DFAF 
DF RO 

DFEZX 

DFRBD 

E385 
EZ88 
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323101 
C349DD 

DAAYDE 
B7 
CAACDE 

CD23CB 

2AFF02 

44 
4D 
CDO1E4 

210000 
221501 

AF 

322601 

3100F? 

C3A4DF 

CCEBE4 
C4B4E4 

X 

ORG : DSSA 

8TA 10131 1 Output to screen 

JIMP :DD49 1 Ignore line if break 

pressed 

X 

FOKKK KKK KKK KK KRRk X 

¥ MULTIFLY HL * A X 

KRR KK KRR KRRk KK 

X 

¥ Routine only moved. 

* 

ORG : DE9C 

Jc 1 DEAT ! 
ORA A 
Jz : DEAC ! 
XCHG 
DAD H 
XCHG 
JNC : DE96 
FOF D 
FOF FSW 
RET 
FOFP D 
FOF FSwW 
cMC 
RET 

X 

KERKKKKKKRK 
¥ RUN RUN X 
AROK KKK X 
X 

X The sequence of the instructions is modified. 

¥ This enables RUN <linenr> to be used without 

¥ destroying the contents of heap and symtab. 

X 

ORG :DFE 

CALL :CB23 Empty heap and symtab 

LHLD :029F Get start textbuf 

MoV B.H ) in EC 

MOV C,L ) 
CALL :E401 Run RESTORE 

LXI  H,:0000 
SHLD :0115 Reset step/trace flag 

XRA A 

STA 10126 No suspended program 

LXI SP,:F900 Reset SF 

¥ RUN <linenr> : 

ORG 1 DFBD 

JMP :DFA4 ! Process RUN 

X 

FK R KKK RORR K KRR KO K KKK KRR KKK 

X STORE DATA (READ, INFUT) X 

KKK KKK KKK OKKOROK KRR KR ORK R 

X 

X Handle string inputs (no charge): 

ORG $E385 

cz :E4E8 1 Only JZ :EFA2 replaced 

by its contents CNZ :E4B4 ]
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312 
313 
314 

315 
316 
317 
318 
319 

320 

321 

322 
323 
324 
325 

326 
327 

328 
329 

330 
331 

332 
333 
334 

335 
336 

337 

338 
339 
340 

341 
342 
343 
344 

345 
46 

47 

348 
349 

350 
351 

352 
353 

354 

355 

356 
357 
358 
359 

360 
361 

362 

363 
364 
365 

366 
367 

368 

369 
370 

371 

372 

E39C 

E39F 

E3A2 
EZAS 

E3C3 

E3C4 
EZCS 

E3C8 
E3CB 

3Cce 
E3CF 

E447 

E44A 

E44D 

E44F 
E4S52 

E455 
E4S8 

EA4S9 

E409 
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CAL7ES 

3A1701 

CDC3E3 

C30EDA 

221D01 

CD&3DS 

JEFF 
321701 

C3DOE3 

322301 
c9 
FF 

C3SSE4 

373 E6BS CDFBE& 

X Error exit changed: Now checks if end of input 

% is reached. EFEPT is only updated if not running 

¥ inputs (anymore). 

ORG 1E39C 

Jz 1E367 ] Read next data if no error 

LDA :0117 I error: Get ‘run—input” 

flag 

CALL :E3C3 3 

JIMP :DAOB 1 Run ’SYNTAX ERROR’ 

X 

ORG :E3C3 
ANA A 1 Set flags 

RNZ 31 Abort if running inputs 

LHLD :0Q132 Get EFEPT 

LXI D,:FFFC 
DAD D -4 

SHLD :0100 Set start current line 

RET 

X 
KRR KK 3OKKK00KK 000K KK KKK IO X 

¥ PREFARE GETTING INPUTS X 
KEKKKKKRKKKRKKRKKKRRRRKKKKK 

* 

The keyboard pointers are set to their default 

This avoids 

1 Init keyb pntrs 

X 

¥ values before inputs are asked. 

X keybounce. 

X 

ORG 1E447 

SHLD :011D 
CALL :DS63 

MVI A, :FF 
STA 10117 

JMF :E3DO 

X 
KERKKK KRR RKKAK R KK 

¥ cont. of OE401 % 

HOK KKK KR KKK K K KKK KKK 

* 
¥ Instruction only moved. 

* 
STA 10123 

RET 

DATA :FF 

X 

ORG :E409 
JMP tE4S5 S 

¥ 
EREKKKKKKKKKXK 

¥ RUN CLEAR X 

KKKKKKKKRKRKK 

x 
¥ Routine is completely modified. 

X Max. useable heap space in V1.0 was #7FFF-4. 

X Now it is #7FFF. 

X Doesnot set up anymore a complete new heap, but 

% just empties heap and symboltable entries and 

x shifts the program to after the new heap. 

X 
ORG :E6RS 

CALL :E&F8B 1 Get reqd space in HL
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374 
375 
376 
377 
78 
379 
38O 
81 
382 
383 
84 
85 
386 
387 

388 
389 
390 
391 
392 
393 
394 

95 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 

419 
420 

421 

422 
423 
424 
425 
426 

E&EB 
E6BY 
E&EA 
E6EE 
E&BC 
EGED 
E&6BE 
E&BF 

E&6C2 
E&CS 
E&6CE 
E&CT 
E6CA 

E&CD 

D214 
D217 
D218 

D21B 

D21E 

D21F 
D220 

D221 
D222 

D223 
D226 

CEBE 

CEBE 
CEC1 
CEC2 

DB7F 

Daso 
pes1 
DBa2 
DB83 
D884 

nees 

E9BE 
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B4 

CDiADE 
ES 
CD2ZCER 

2A0001 
7C 

C3BBCE 
FF 

220001 
CDO1E4 

DS 
C3I7FD8 

CDFOED 

PUSH H J Prwserve 1t 
MOV AH ] Get hibyte in A 
DCX H ] 
DCX H 3l 

DCX H 1 

DCX H J Reqd space -4 

ORA H ] 

JaM :DALS J Run *NUMBER OUT OF RANGE" 
error if < 4 or > 32K. 

FOF D ] Get reqd space in DE 

LHLD :029D 1 Get old heapsize 

XCHB ] 
SHLD :029D 1 Store new heapsize 

JMF :1D214 h] 
DATA :FF k| 

X 
ORG :1D214 
CALL :DE1A 1 Calc difference old/new 
PUSH H 1 Preserve result 
CALL :CB23 ] Empty heap and symtab. 

move program to after heap 

LHLD :0100 Get pntr to current line 

MoV AH 

ORA L 
FOP D Get difference 
RZ Abort if direct cmd 

DAD D 1 Add difference to pntr 

current line 

JMF 1 CEERR 3 

DATA :FF ] 

X 

ORG : CEER 

SHLD :0100 1 Update pntr 

CALL :E401 1 Run RESTORE 

FUSH D 1 Preserve difference 

JMP : DB7F 3 

L3 

DRG 1 DB7F 
FOP H 1 Get difference 
DAD B 1 Add textpntr 

MoV B,H 1 New textpntr in EC 

MOV c,L 3 
ORA A 1 No special action 

RET 1 
DATA :FF 1 

* 

KKK KK HOK KKK KKK KKK KK XK KKK KK 

X RUN A VARIABLE FOINTER ¥ 

KKK KK KOK KK XK XORKKOK KOK K KKK KKK 

x 
¥ This enables the use of DIM (255,255). In V1.0, 

X the max. dimension was 254. 

X 

ORG :E9BE 

CALL :EDFOQ 1 Another calculation 
routine is used 

X 

FOKOK KKK KKK X 

¥ RUN GETC * 

FKOK KKK KK KKK 

x 

¥ Better entry to keyboard scan routine to
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
351 
452 
453 
454 
ass 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
266 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

EB75 
EB76 
EB79 

EAOS 

ERAAS 

EB9C 

EE93 

EER94 

EEB9S 

EB?& 
EB?7 

EBR98 
ER?Y 

EE9A 

CECS 

CEC8 

CECB 
CECC 

CECD 
CECE 
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AF 

32B902 
CDBEDé& 

7568 

1F 

212901 

E7 

FO 

C3CSCE 

CDoOCCO 

21F1DO 

cs 
E7 

ele] 
c? 

X avoid keybounce. 

X 
ORG 1EB75 
XRA A p ] 
8TA 1 02B9 ] Clear breakflag 
CALL :D6&BE J Run GETC 

* 

ORG 1EAC4 
DBL 1 6B75 $ 

] 

KKRKRKRKAKKR 
¥ RUN TAB X 
KERRKKRKKKK 

X 
X The old routine worked only for DOUTC=0. Now 

¥ DOUTC is not checked anymore, but the Z-flag 

¥ set by CE&O is evaluated. If Z=1 (all 0O.K.), 
¥ the TAB-instruction is executed. If Z=0, then 

¥ the number of tab’s is not correct. Then only 
¥ one space is printed. 

L3 

ORG 1EAAS 

RAR J Dummy to preserve Z-flag 

Xx 

KK KKK K KKK K 
¥ RUN INT X 

KKKk KKK X 
X 

* 
X 
X 

Running INT on a number with value O gave as 

result: —~1. Now this failure is corrected. 

ORG :EB0O 
LXI H,:0129 J 

RST 4 1 Copy MACC to WORKE 
DATA :OF J 
FOF B J 
RST 4 J MACC = INT (MACC) 
DATA :1E 1 for FPT number 

ORA A ] Set flags on exp byte 

RP 1 Ready if nr positive 

JIMF : CECS ] 

ORG : CECS 
CALL :Co0C 1 FFT compare nrs in MACC 

and in WORKE 
Addr FPT (-1) [ LXI H,:DOF1 

RZ . J Ready 1§ nr = O 
RST 4 ] Add (-1) to MACC if nr <0 

DATA :00 at 
RET 1 

X 
FOOKR KR RO OR KR RO KKK X 

X part of RUN TALK x 
KKKKKRK KKK KKK KKK AR KK 

%*
 

X 
X 

X 
X 
* 

X 
X 

A bug is removed, caused by XCHG in #EC71. The 

return from #EC78 (JMP CD67) cnuld not be executed 

correctly, because of a wrong address stored in 

the HL-registers. This problem existed only for 

the *TALK’-codes #OC (wait) and #0D (ML call). 

Entry: DE: Wait time or address ML-routine.
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498 

499 
500 

H01 

502 
503 
S04 

509 

GS06 

S07 

508 
509 

510 

511 

512 

S13 

514 

S15 

S16 

917 

518 

519 

S20 

S21 

522 

823 

524 

525 
S26 
527 

528 
529 

530 
531 
570 532 

533 

534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
S45 
546 
547 
548 
549 
550 
551 
552 
553 
554 

555 
556 
557 

558 
559 

EC71 
EC74 
EC77 
EC74A 

DACC 
DACD 
DACE 

DACF 
DADZ 
DADZ 

CDé&z 
CD63 

EC91 
EC94 
EC95 
EC97 

£688 

EFCY 
EFCA 
EFCC 
EFCF 
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CCCCDA 
C462CD 
C3I67CD 
FF 

1B 
74 
B3 
C2CCDA 
c9 
FF 

DS 
ce 

CA98EC 
7B 

F&601 

Q0 

CACYEF 

7A 
E&CO 

C28BE6 

CI94E6 

X 

ORG 1EC71 
(e¥4 1 DACC 1 If to be waited 

CNZ 1CD62 1 Goto MLF address 
JMP 1CD67 Handle next code 

DATA FF 

¥ If wait: 
X As old routine, but HL replaced by DE. 

ORG 1 DACC 
DCX D 1 
MOV A, D 1] 
ORA E 1 
JNZ : DACC J Wait for DE=0 

RET ) 
DATA :FF ] 

¥ To enable ML call: 

ORG :CD62 
PUSH D 1 Address MLF on stack 

RET ] Go to it 

X 

KK KKK KK KKK KKK K KR KKK K KKK 
¥ TEST A FPT VARIAEBLE % 
FOKKOK KKK KKK IO KKK KKK X 

X 

% The old routine tested all bytes of the FFT nr. 

X Now only the exponent byte and the hibyte of the 

% mantissa is tested. In this way, very small FFT 

¥ numbers are considered to be zero. 

X 

ORG 1EC91 

Jz 1EC98 1 Abort if A and B are © 

MOV AE J Exp byte in A 

ORI 301 1 Clear CY-flag 

NOF 7| 

* 

X 

% ===z 
kXkkkk ROM BANK 1 ¥XXXX 
X = = 
X 
£ 3 

KR KKRKK KKK 

¥ FPT EXP X 

FRRRORK K KOk 

X 

¥ Test for overflow is modified. Overflow occurs 

% for "X when —45 < X < 43.6. 

X This is checked now before exponent routine is 

¥ entered. 
x 

ORG :E688 
Jz tEFC? ] 

ORG  :EFC9 
MOV A,D 
ANI  :CO 
INZ  :E6BE 
JMFP :E694 

Get lobyte MACC 
Check for max. value 

Jump if nr too big 

I¥ 0.K. [
T
y
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560 
561 
562 

563 
564 
56S 

Se6 
567 

568 

S69 
570 
571 
572 

S73 

574 

S75 
576 
77 
578 

579 
580 

S81 

582 
583 
584 

585 

o86 
587 

588 
589 

590 
591 

592 

593 

594 
595 
996 

897 
598 

599 
600 

601 

602 
603 

&04 

605 

&06 
607 
608 
609 

610 

611 

612 
613 
614 

615 

616 
617 

618 
619 

620 
621 

EE&E 

ECEé6 

ECB9 
ECBEA 

ECED 

D26R 

26E 
D271 

D272 

D273 

E8B7 

EBBA 

EBRB 

EBBE 
EBCO 
EBSC1 

EBC4 
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C332EE 

2AAT00 

EB 
CD&BD2 

FCABED 

2ZAACOO 

CDFZE6 

2D 
37 
ce 

219FE3 

ES 

3A4000 

C3E6CE 

* 
KXXRKKKKK 

* LOADA X 
KXKKKKKXK 

* 

¥ Switching off the cassette motors is now part of 

¥ D897. Sv the cassette motors are switched off 

% directy after the reading from tape is done. 

X 

ORG :EE6RB 

JIMP tEE32 1 Adapted to new situation 

X 

X 
X 

X 

X 

X 

£ 3 
KKK KOKK KKK X KKK 

¥ WINDOW DOWN ¥ 

KKK KOKKOK KK KKK K - 

X 

A bug which let the cursor disappear sometimes is X 
¥ removed. 

X 

ORG 1ECB6 

LHLD :00A%9 ] Get offset top of window 

from start buffer 

XCHG J in DE 

CALL :D26RE ] 

cM :EDARB Then cursor down 

X 
ORG :D26E 

LHLD :00AC ] Get Y-offset cursor in 

document 

CALL :E6F2 J HL=HL-DE 
DCR {5 3 =1 

STC ] Set "window changed’ flag 

RET b 

H 
3 

M 
W 

W 
M 

X 

KKK K KKK KKK KORKOK KOK XK KOK 0K K 30K XK KKK KKK K 

X ERROR EXIT °ENCODE INT NR INTO EBUF X 

KKK KK KKK KK KO OR K K KKK KKKk KKK IOOKKR KKk K 

X 
ORG 1 EBR7 

LXI H, :E39F 1 (Q) Addr routine *STORE 

DATA” 

FUSH H 1 Preserve it as returnaddr 

LDA 10040 ] Get POROM - 

ANT 3 3F 3] Select bank 0 

FUSH FSW 3 

JMP 1C6ES 1 Bank return 

* 
% 

% 

END


