FAGE 01 DAI FIRMWARE D23D-D3F3 V1.0 Rev.l1

002 ORG 1D23D

003 X

004 3

005 ¥

Q04 ¥ =Ssoosoomoomue

007 %% I/0 HANDLER x%XXxx%

008 x SasEoSEsEEEaE

009 L3

o110 X

011 AEEREEKRRRKKKKKEXXREE

a1z * RUN basiccmd SAVE X

013 ISP 2238323232322 208

014 ¥

015 ¥ Valid as direct command and in program.

16 % Clears the Heap, zeroes all variables, evaluate
Q17 ¥ an evt. program name and writes a file of type
018 ¥ O (BASIC) on tape.

019 %

020 ¥ Exit: HL: Foints to end symboltable.

021 ] DE: Length symboltable.

022 X BC: Updated.

Q23 X

024 DZID CD23CE RSAVE CALL :CR23 Empty HEAP + symtab

Q25 D240 2AA102 LHLD :02A1 Get start symtab

026 D243 ER XCHG in DE

027 D244 2ZAA302 LHLD :02A3 End symtab in HL

028 D247 CD1ADE CALL :DE1A Calculate length symtab
029 D24A ES PUSH H Preserve length symtab
030 D24EB ZAFF02 LHLD :029F Get start textbuf

031 D24E EB XCHG in DE

032 D24F CD1ADE CALL :DE1A Calculate length textbuf
033 D252 ES FUSH H Freserve length textbuf
0324 D253 DS FUSH D Preserve start textbuf
035 D254 CDS1E7 CALL :E791 (0) Evaluate program name
Q36 D257 00 NOF

037 D258 OO NOF

038 D259 QO NOF )

039 D25A 3E3Q MV 1 Ay 30 File type byte O

040 D25C 00 NOFP

041 D25D 00 NOF

042 DZSE 00O NOP

043 D25F QO NOF

044 D26C OO NOF

045 D261 00 NOP

046 D262 00 NOF

047 D265 CDCS02 CALL 102CS Write fileleader, flagbyte,
048 file type byte, name length
Q49 and name.

050 D266 EL POP H Start textbuf in HL

051 D267 D1 FOP D Length textbuf in DE

052 D268 CDCBOZ CALL :02C8 Write length and contents
053 textbuf

054 D26B DI POP D Length symtab in DE

055 D26C C3D8D7 JMF :D7D8 Write length and contents
056 symtab + file trailer
057 X

058 D26F FF DATA =:FF

039 *

060 KKK K HOK 30K K KKK KOKIOK KOKOK X

061 ¥ RUN basiccmd LOAD X

Q62 ERRRREREREERRRRRRX KR EK

Q&3 X



FAGE 02

O&4

065
b6
O&H7
068
O&HT
G770
071

072
O73
074
Q75
076
a77
078
079
08O
081

082
083
084
085
086
g7
088
089
Q0
091
Q92
093
094
9%
096
097
098
099
100
101

102
103
104
105
10&
107
108
109
110
111

112
1153
114

115
116
117

118

119

120

121

Y22

123
124

125

D270
D273
D276
D277
D278
D279
D27A
DZ7B
D27D

27E
D281
D28z
D283
DZ85
D288
D289
DZ8A

D28D
D290
D291
D294
D297
D27A
DZ9D

DZA0
D2A1
D2AaZ
D2AS
D2A/7

D2ZAB
DZAT

2AC
DZAD
DZEO
DZRZ
DZRS
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CD23CH
CDR1E7
ES

Q0

0Q

00

(ele)
0630
ES
ZA00C L
7C

BES
QEQOQ
C289D2
QD

E1l
CDCEQZ2

2ZAASOZ2
EB

2R9F02
chpD102
22A102
DCD10OZ
CD1AD7

Ci

FB
D2ABD2
JEOQQ
ce

re
CDRSDE
F1
210000
220001
CoOR
CZFSD9

X Valid as direct command and in program.
Xx Clears Heap and all variables. Evaluates name
* of program, updates EBC. Required file type: O.
¥ C is set to print type/name or not.
¥ A file (type 0: Basic) is read from tape. When
¥ a file has been found, the textbuffer and the
¥ symboltable are loaded and the pointers updated.
¥ When loading during program run: the program
¥ continues with the program just loaded.
X
¥ Exit: No error: BC: Updated.
X DE: Begin screen RAM.
X HL: End symbol table.
X
RLOAD CALL :CER23 Empty HEAF + symtab
CALL :E791 (0) Evaluate programname
FPUSH B
NOF
NOF
NOF
NOF
MVvI B,: 30 File type byte O
FUSH H Freserve length name reqd
LHLD :0100 Get CURRNT
MOV AH
ORA L Load during run program?
MVI C, 200
JINZ : D289 If during runy C=00
. DCR C Else C=FF
RLD10O FOP H
CALL :02CE Switch on cassette motors;
read header + name
LHLD =0245 Get end free RAM
XCHEG Max. RAM in DE
LHLD :029F Start textbuf in HL
CALL  :02D1 Load textbuffer
SHLD :02A1 Store end textbuffer
EC : 02D1 Load symboltable
CALL ::D71A Store end symtabi stop
cassette motors.
FOF B
EI Enable interrupts
JNC : D2AB8 I1f loading error
MVI A, 2 00 No loading error
RET

X

300K K0OK 30K 30K K K K RO KOKOR K K

X

RUN LOADING ERROR X

2K 308 3 KK 0K K K KOk % R 30K KOk K

X
X
X
v

The programbuffers are restored. A error message
is printed.

RLERR FUSH PSW

CALL 3:DEES Run > NEW’
POP  FPSW

LXI  H,:0000

SHLD 310100 Set CURRNT=0

RLEAR ADI : OB

JMF :DIFS Run *LOADING ERROR ..~



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
1735
176
177
178
179
180
181
182
183
184
185
186
187

D2ZEB
D2EBEY
D2ZBC
D2ZED
D2ZCO

D2C3E
D2C6
D2C?
DZCA
D2CR

D2CE
D2ZCF
D2D1

D2D4
D2D%S

D2D8
DZDR
DZ2DE
DZE1
DZEZ

D2E6
DZ2E®?
DZEE
D2EE
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FS
CD20D7
F1
CDOTDS
C3FB8D7

210000
QIFFO0
Q0
Q0
CDCEOZ2

Q0
FE33
D2EERDZ2

ac
CDE&D7

CCD702
CZE&LDZ
CDFFDA
CODE

C3C3D2

CDFFDA
DEDE

CDSEDD
C3C3D2

EEXRKKKRER KRR KKKK XK
¥ OPEN TAPE FILE x
EERRRKERRRKRKKEKRKK
¥

¥ Entry: Az File type.

] HL: Foints to file name.

¥ Exit: HL: Points beyond file name.

X DE: Length of name.

X EC: Preserved.

X A: Checksum on name.

¥

CWOPEN FUSH FSW
CALL D720 Init. write file leader
FOF FSW
CALL :D50% Write file type byte
JMP :D7FB Get name length, write it

on tape, incl. its c.s.
X

AEARKKERE KRR KRR kR Rk x
¥ RUN basiccmd CHECK X%
3K K Kk K 300k 2% 80Ok Ok 0Ok Kk K KOk X

For all files

a checksum on all data is done.

No program name giwven

X
¥ Valid as direct command only.
¥ 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, 1 OOFF Any file type
NOF
NOP

CALL :02CE

NOF
CFI 1 33
JNC : D2ER

¥ Test checksums::

INR C

CALL :D7Eé
Cz :Q2D7
JNZ : D2Eé&
CALL :DAFF
DBL s DBCO
JMP :D2C3

¥ If checksum error:

CHK20 CALL :DAFF
DEL : DEDB
CHK30 CALL 1DDSE
JMF 1 D2C3
X

AXEXRR RO R KRR KKK K
X WRITE BLOCK ON TAFE %
3K OK K 3OK30OK0KOK KO KKOKOK KOKKOKK XX

Read file header, file .
type and namej print
type and name

If file type >=3: no check

on checksum

RC=0

Set A=0, read + check

a data block

Read + check next block
1¥f reading error

Print "OK”, car.ret

Wait for next file
Print "BAD’

Frint car.ret
Wait for next file
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188
189
150
191
192
193
194
195
196
197
198
19%
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

DZF1
D2F2
D2F3
D2F 4

D2F7
D2F%?
D2FA
DZFE
D2FE
D2FF
D300
D301
D304

D307
D308
D3OR
DZoOC
D30OD
D30OE

DIOF
D312
D313
D=14

D31S

D316
D318
D319
D31C
D31D
D320
D321
D324
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cS
DS
o0
CD16D3

Q656
7A

B3
CAO7D=
1B

7E

23
CDOFD3
C3F9D2

78
CDO9DS
00
D1
C1
ce

CDO9DS
AB
o7
47
ce

Q&56
7A
CDOFD3
7B
CDOFD3
78
CDO?DS
ce

X .
¥ Entry: HL: Startaddres block.

X DE: Length block.

% Exit: HL: 1st byte after block.

x A: Checksum on block contents.
* BCDE preserved.

*
c

WBLK PUSH B

PUSH D

NOF :

CALL :D316 Write block length +
c.s. on length

MVI B, 56 Initial checksum value

LDZ4 MOV A, D

ORA =

JZ e DIO7 If all bytes written

DCX D

mMav A M Get byte of block

INX H Foint to next byte

CALL :D30F Write byte, update checksum

JMF : D2F 9 Next byte

¥ If all data written: write c.s. on block:

LDZES MOV A.R
CALL :DS09 Write checksum
NOF
FOF D
FOF R
RET
X

3K K K K K 0K 30K 350KOKOKOKOK R KOOk Ok KOk ROK K KOk
¥ WRITE BYTE, UPDATE CHECKSUM X
30k ok K 33K KK KOK KK KK K K KO K K RO R KK X

X
¥ Entry: Byte to be written in A.
X Checksum in B.
¥ Exit: New checksum in Bi; A corrupted.
X CDEHL preserved.
*
LD36 CALL :DSO9 Write byte
XRA B
RLC
MOV B.A Update checksum
RET
X

K K 0K KK KK 30K K0k 0K 30k 30K K KOIOOK RO R IOEK KKK X
¥ WRITE BLOCK LENGTH, UFDATE CHECKBUM X
383K k30 30 310K 50K 0K 0K 3K K 330Kk K ok K K 0K 0K KK KOKOK KOOk X
3

X Entry: DE: length block.

% Exit: DEHL preserved.

X

LD37 MV I B,:56 Init checksum
MOV A, D Get highest length byte,
CALL :D30OF write it, update c.s.
MoV AE Get lowest length byte,
CALL :D3OF write it, update c.s
MOV A, B Get checksum
CALL :DS09 Write checksum on length
RET

Get calculated checksum
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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
2791
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
S07
308
309
310
311

D325
D326

D329
D3ZA
DI2ER
D3zC
D32D
DXZE
D3Z2F
D332
D333
D336
D337

D33A
D33E
D3ZE
DI3F

D340
D341
D342
D343
D346
D347

D34A
D34D
D34E
D3SO0
D353
D354
D355
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FS
CDFFD7

Q0
QQ
Q0
Q0
Q0
1
CDF4D3
FS
CD8AD7
0
CDAZD3

B7
C283D7
F1
ce

CS
DS
ES
CD?0D7
EB
CDBDD3

DA7ED3
B7
JEQQ
C280D3
ES

19

D1

EXEKKKEERRRRKKKKEXERE KK
¥ START FILE READING x
EEKRERKEXRRRRKKRERERRKKKK

X
X Entry: HL: Address length byte of name requested.
X B: File type byte requested.
X C: 00 when reading during run program,
kS else FF.
¥ Exit: A: File type byte.
L3 HL: Foints to i1st byte of name requested.
X DE: Length name requested.
X BC: preserved.
L]
CROFEN PUSH PSW
CALL :D7FF Switch cassette motors on,
init. registers
RPN1Q NOP
NOF
NOF
NOF
NOP
POP PSW
CALL 1D3F4 Read file header
FUSH FSW
CALL :D7BA Display file type byte
SUB E
CALL :D3AZ2 Read and check header,
program name, file type byte
ORA A 0 if everything OK.
JNZ 1D783 1f failure
POF FSW
RET
*
KK K KoKk ok Kk K Xk
¥ READ BLOCK X
K 0K K KKK KKk 0K
%
¥ Read length, contents and checksum of a block
X
¥ Entry: HL: Addr. where to dump data read.
X DE: End free space.
¥ Exit: CY=1: No error:
X HL: Next free address.
* BCDE preservedy AF corrupted.
¥ CY=0: Loading error:
X BCDEHL preserved.
X A: Type of loading error.
X
CRELK FUSH B
FUSH D
FUSH H
CALL :D790 Calculate free RAM space
XCHG Free RAM in DE
CALL :D38D Read block length + c.s.
length in HL
JCc : D37E 1f loading error 3
ORA A
MVI A, 100 Loading error O
JNZ : D380 1f checksum error O
PUSH H Save length block
DAD D Calculate free RAM
FOF D Get length block
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312
313
314
315
316
55 i
18
319
320
321
322
323
324

-
N Yigw]

326
327
28
329
330
331
32
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
256
357
35
399
360
361
362
363
364
265
266
367
3468
369
370
371
372

373

DES6
DES7
DZEE8B
D359
DIEC
DESE
D3ISF
D60
D363
D364
D367
DZ&A
DI&B
D36C

DI&F
D372
DE75
D376
D=78
DI7R

D37E
D380
DEB1

D384
D387
D388
Dz8%9
D3BA
D3EBER
DIBC

D3BD
D38E
D390

D393
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3C

El

ES
DABODA
0656
7A

B3
CALFDZ
1B
cD84D3
DAZ7EDZ
77

23
CZEEDT

CDbD4D4
DA7EDZ
B8
IEOQ2
CZ280D3
C3B4CS

JIEOS
B7
CIB&CS

CDD4DA4
FS
AS
a7
47
F1
co

CS
06586
CDB84D=

&7

INR ¥ Loading error 1
FOF H
FUSH H Restore beqgin addr.
JC : DZIBO I¥f loading error 1
MVI B, 256 Init checksum

LBK1O MOV A,D
ORA E
JZ : D36F 1¥ whole block read
DCX D
CALL :D3BA4 Read next byte. update c.s
JC :D37E I+ loading error 3
MOV M. A Store byte in buffer
INX H
JMF 1 D35E Next byte

¥ 1f whole block read:

LEKZ0 CALL :D4D4 Read checksum block contents

JC : D37E If loading error 3
CHMF B Check checksum

MVI A, 202 Loading error 2

JNZ :D3BO I+ loading error 2

JMF : C6&EB4 Cy=1, return: no error

X If loading error:

LEBK40O MV1 A. 203 Loading error 3
LOERR ORA A

JMF : C6RE Return with CY=0: error
X

3K 0K 30K K KK K 2K K KK K K 0K K K OKOK K KRR X
¥ READ BYTE. CALCULATE CHECKSUM ¥
0K K KKK 3K KK K 3K 3K K 10K 30 8 KO OK KOK KK K KOk K KOk X
*

¥ Entry: B: Checksum.

¥ Exit: A: Byte read.

X E: Updated chechksum.

* CDEHL. preserved.

INSC CALL :D4D4 Read byte

REUEX FUSH FSW
XRA B Calculate checksum
RLC
MoV B.A Store new value
FOF FSW
RET

*

30K 50K K KKK 30K KOk K X KOKOKOK K K

X READ NAME LENGTH X

33k oK KK R XOR K OROKOK XOK KOK RO X

k)

¥ Entry: No conditions.

X Exit: HL: Length name read.

X A: Result checksum check (0O if OK).
X BCDE: preserved.

¥ CY=0: 0.K.3; CY=1: Out of data.

%
1

NLNG FUSH B
MVI B, 256 Init. checksum
CALL :D3B4 Read highest length byte
and update checksum
MOV  H.A
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374 D394 D484D3 CNC 1 D384 Read lowest length byte
375 and update checksum

376 D397 &F MOV L.A

377 D398 D4D4D4 CNC 1 D4D4 Read checksum on length
378 D3I9B FS RHLEX PUSH P&SW

379 D3?C 90 SuB B Check checksum

3B0O D39D 47 MOV B,A

381 D39E F1 POP PSW

3B2 D39F 78 MOV AR

383 D3A0 Ct FPOFP B

384 D3A1 C9 RET

385 ¥

386 330K K KK K 20K 3K K 0K 3K K KK 3 3K 0K 5 K K KR KKK J0KOK KOk K K KK KOOk X

287 X READ + CHECK PROGRAM NAME AND FILE TYFE X

388 3802335322133 323333333333 3338333222323 283 8

389 X

390 ¥ Routine searches for proper file name by

391 X reading file name and compare it with name

392 ¥ requested.

393 *

394 ¥ Entry: A: Evt. difference in file type byte
395 ¥ read and requested.

396 X B: Requested file type.

397 L3 C: ©00 during run program, else FF.

398 X DE: Length requested.

399 ¥ HL: Address 1st byte name requested.

400 X Exit: BCDEHL preserved.

401 ¥ A=01 All OK.

402 X A=1: Loading error 1.

403 A

404 D3IAZ CS CMBLK FUSH R Save file type + RUN flag
405 D3AI ES FUSH H Save addr reqd name

406 DIA4 47 MOV B,A Store deviation file type
407 D3IAS DO MBK 10 FUSH D Save req. name length

408 D3TA4 EL FUSH H

409 D3A7 CDBDDZ CALL :D3E8D Read + check program name
410 ' evt. c.s.failure in A

411 D3IAA DAEDDZ Jc : D3ED 1f reading error

412 DZAD B7 ORA £

413 D3IAE CZEDD3 JNZ : D3IED I1¥f checksum error

414 D3ZR1 ES PUSH H Save length name on tape
415 D3EBZ CD1ADE CALL :DE1A Calculate difference name
416 lengths reqd and on tape
417 D3RS 7C MOV AH

418 DZB& ES ORA L

419 DIBR7 &7 MOV H, A Difference in H

420 D3B8 68 MoV L,B Difference file type in L
421 DIR9 D1 FOF D Get length name on tape
422 D3IBA 0656 MVI B, :56 Initiate checksum

423 D3BC E3 MEBKZ20 XTHL Get byte reqd name

424 D3ED 7A MoV A,D

425 D3IBE B3 ORA E Length name on tape = O 7
426 D3BF CADBDZ JZ ~:D3D8 I1f length = 0, or whole
427 name read.

428 D3IC2 1B DCX D

429 D3C3 CDB4D3 CALL :D384 Read bytes of name, update
430 checksum

431 D3Cé& DAEDDZ JC : DIED If reading error

432 D3C? OD DCR Cc

433 D3CA OC INR C Load during run?

434 DICE FS FPUSH FPBW Save length name on tape

435 D3CC C4EBD7 CNZ :D7ER Display program name
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436
437
438
43

440
441
442
443
444
445
346
447
448
449
450
451
452
453
454
455
456
357
458
459
460
461
462
467
464
465
466
467
468
469
470
471
472

300K K 3 K30k ok 0K O KK K OKOK XKk K K
¥x S YMBOL
O HOK 30K KOK KK KK KOK K KK KO Kk KOOk KoKk K

DECF
D3EDO
DED1
D3D2
D3D3
D3D4
DAEDSE

D3D8
D3DB
D3DE
D3DF
D3EO
DZEL
D3IEZ
D3IE3
D3IE4
D3IES
D3ESB
D3E®9

D3IEA
DIER
DIEC

DIED
D3EE
D3EF
D3F1

D3F4

DAI FIRMWARE D23D-D3F3 V1.0

Fi
AE
23
E3
B4
&7

C3RCD3

CDD4D4
DAEDDZ

AB
E1l
BS
&6F
D1
7A
B3

CAEFDS

7C

BS

E1l
C1
ce

El
D1
SEQ1

C3IEFDS

CHKE10 D2C3
CRELK D340
INLNG D3IBD
LEBK4O D37E
LD37 D316
MEK20 DZIEC
MBKSO D3JIED
RLD1Q D2B9
RFN1O D329

TABLEZX

CHK20
CROFEN
INSC
LD34
LOERR
MEKZO
RBUEX
RLEAR
RSAVE

¥ I whole name read:

MEK3I0

MBEX

MBE4Q

MEKA45

POF
XRA
INX
XTHL
ORA
MOV
JMP

CALL
Jc
XRA
POP
DRA
MOV
FOF
MOV
ORA
JZz
MOV
ORA

POP
FOF
RET

¥ If error:

MBSO

D2Eé&
D325
D384
D2F9
D3BO
D3DB
DZ87
D2B3
D23D

FOF
FOF
MVI
JMP

END

CHK30
CWBLEK
LEBK1O
LD3S
MBEX
MBK40
RCHECK
RLERR

: D4D4
s DJED

g P

=
m
0

I A

rp=mpoOrrIW

2 1l

A, 101
: DIEY

DZEE
D2F1
D3ISE
D307
D3DE
DIE®
D2C3
D2ZAB

Rev.1

Get byte of name on tape
Compare with name reqd

Get "difference flag”
Update it

and store it in H
Next byte

Read c.s on name contents
I1f reading error
Check checksum

Check file type
Get length reg. name

No name requested 7

I¥f load without name
Difference in names?
Take also other checks in
account

Loading error 1

CMBLK D3IAZ
CWOPEN D2ZES8
LBK20 D36F
LD36 D3OF
MBK1O D3IAS
MEK45 D3IEA
RHLEX D39E
RLOAD D270
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002 ORG 1 D3F4

003 &

004 X

005 X

006 AXRKKEKRKKR KRR KKK KKK

007 ¥ READ FILE HEADER X

008 (3223333328333 3 33883

009 X

010 ¥ Locates a file on tape and reads leader.

011 ¥ Exit: Interrupts are disabled. BCDEHL preserved.
o1z X

013 D3F4 CD8BFD? RHDR CALL :1D98F Disable sound interrupt
Q14 D3IF7 CD80OD4 CALL D480 Find sync pattern

015 D3FA CDDA4D4 CALL :D4D4 Read flag type byte

016 DIFD DAF4DE JC :D3F4 Again if reading error
017 D400 FESS CPI 155

018 D402 CZF4D3 JNZ 1D3F4 Again if not flag byte
019 D405 CDD4D4 CALL =:D4D4 Read file type byte

020 D408 DAF4D3 JC 1 DIF4 Again if reading error
021 D4OGB C9 RET

022 *

023 205050 K 3 % oK 3k 0Kk k KOk ok kK X0k %k

024 ¥ WRITE FILE LEADER X

023 33K 3K KK KK K K 0K K K oK 50K KOk K K Kk

026 X

027 ¥ Writes a leader for program or data block on tape.
028 ¥ Disables interrupts which could cause problems.
029 X

Q30 ¥ Entry: at WHDR: Entry if not during run program.
031 * at WHDZO: If during run of program.

032 X Exit: BCDEHL preserved.

033 *

034 D4OC CDFFDA WHDR CALL :DAFF Frint *SET RECORD. START
035 D4OF 9CDB DBEL : DBYC TAFPE, TYFE SFACE®

036 D411 CDCRD7 CALL :D7CH Wait for spacebar pressed
037 D414 CD2ED4 WHDZ20 CALL :D4ZE Switch on cassette motors
Q38 D417 F3 DI Disable interrupts

039 D418 00 NOF

040 D419 00 NOF

041 D41A CDEDD4 CALL :D4ED Write leader

042 D41D 3IESS MVI A, 1S5 Get flag byte

043 D41F C3I09DS JMP : D509 Write flag byte

044 *

Q45 (8333383883838

0446 ¥ (Not used) %

047 KEEKRKKKRXKXKK

a48 X

049 D422 CDF1D2 MPT27 CALL =:D2F1 Write block on tape

QS0 D425 Q0 NOF

051 D426 00 NOF

Q52 X

053 K 33 ok ok ok ok K O K 3K K K kK X Kk K X

Q54 X WRITE FILE TRAILER ¥

055 3k 3k Ok ok koK K 3k ok KOK o 3k K K X

QS6 %

0S7 ¥ Write a trailer for program or datablock.

0S8 ¥

059 ¥ Entry: Length of trailer in C.

Q60 X Exit: A=0, BCDEHL preserved.

061 X

062 WTRL

Q63 D427 CDSODS CWCLOS CALL :DS50 Write trailer bytes
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064
G6S
0bé
&7
68
069
Q70
071
072
073
074
075
076
077
078
a7
Qgo
081
082
0ga
0g4
0a%
086
o87
nEe
0a9
00
091
092
wI3s
W4
Q95
0OF &
Q97
08
099
100
101
102
103
104
105
Lb
107
108
109
110
111
132
113
114
115
1146
117
118
119
120
1214
122
123
124

l e

aend

D4ZA
D4AZ2R

D42E
042K
D432
D44
D4Z5
D4:8
D43

D4SA
D43D
D440
D4AE
D444

D445
D446
D449
D44AR
D44E
D45l
D4s2

D455
D4ta
DA4E5
DAS6

D47
D458

DAI FIRMWARE D3IF4-D&1F V1.0 Rev.l

FE
C345D4

FS
SA4000
F&Z0
ES
2135D01
AE

E1l
I24000
Z206FD
CD4 1DE
F1

[

FS
ZA4000
F&30
224000
R206FD
F1

ce

AF
7
47
4F

0S5
CA7ED4

EI Enable interrupts
JMF 1 D445 Stop cassette motors
X
3K K % K KOk K K 50K K KOK KOk Ok XK KOk K X
X START CASSETTE MOTORS X%
K 0K K KOK 0K K 0K KOk KKK KR Kok Kk
3
X Turns on motor of selected cassettedeck and
X waits &6T msec.

%
¥ Exit: All registers preserved.
X
CASST FLSH FSW
LLDA 30040 Load FOROM
OR1 s 30 Disable cassette motors
FUSH H
LXI H, : 013D Addr CASSL
XRA M Get selected cassette
FOF H
85T4 : Q040 Remember FOROM
STH :FDOs Switch cassette motor on
CALL :DE41 Delay
FOF FSW
RET
X

K 0K K K KKK K KKK KKK KKK KK K R
¥ STOF CASSETTE MOTORS X
A0 K OK 0K KKK K KK KK KKK X K

X
¥ Switches off cassettemotors.
*
¥ Exit: All registers preserved.
*
CRCLOS
CASSF FUSH FSW®W
LLDA : Q040 Load FOROM
ORI 3 30 Disable cassette motors
STA : Q040 FKemember FORUOM
STA :FDO& Switch cassette motors off
FOF FSW
RET
*
FoR AR RO KKK KX
¥ READ BIT X
ARAKERKKRKKK
¥
¥ Reads one bit from tape.
|
% Entry: Address input port in HL. Input low state.
X Exit: CY=0: sign bit of A is bit read.
¥ CY¥=1: reading error.
* EHL preserved.
X
RBIT XRA i
Moy D.A
MOV B, A
Moy C.A

¥ l=t 1mpulse:

RET10 DCK 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
D45SF
D4&0
D463
D464
D465
D468

D44&B
D46C
D4 &F
D470
D473
D474
D477
D478
D479
D47C
D47D

D47E
DA47F

D480
D48l
D482
D483
D485
D488
D48A
D4BE
D48C
D48D
D4BE
D491
D492

D494
D476
D497
D498
D4AYR
D49C
D49F
DEAL
DAAZ2
D4AS

DAl FIRMWARE D3F4-D&61F V1.0 Rev.1

Bb6
F2Z57D4
oD
CA7ED4
15
Ab
FASFD4
010000

oS
CA7ED4
B&
F26BD4
QD
CA7ED4
14
A&
FA73D4
7A
Cce

37
ce

CS

DS

ES
0628
2100FD
3EFF

FR
Q0

-
Y

AL
FABAD4
48
1614

1E0Q
AF

iD
CABBD4
H6
F297D4
0600
4
CABBD4
Ab

ORA M

JF 1 D457 Wait for high
RBT30 DCR c ,

JZ :D47E Too long high

DCR D

ANA M

JM : DASF Wait low

LXI B, :t 0000

¥ 2nd impulse:

RBT40 DCR E

JZ :DA7E Too long low

ORA M

JFP 1D46E Wait high again
RERTSO DCR C

JZ 1D47E Too long high

INR D

ANA M

JM :D473 Wait low

MoV A,D

RET

¥ If error:

REBT20 8STC Set CY if error
RET

*

kK 30KOK XOKOKOKOR KK X

* READ LEADER X

ARRKE R KRR RKKRRXKE

L §

¥ Finde a section of leader on the tape.

X

¥ Entry: No conditions.

% Exit: PBRCDEHL preserved, interrupts disabled.

%

RLEAD FUSH R
FUSH D
FPUSH H
MVI B, : 28 Estimate of impulse length

LXI H, :t FDOO address input port
RDLOS MVI A, : FF

RDL1O EI Enable interrupts
NOP (here cursor flashes)
DI Disable interrupts
ANA M
JM :D4ABA Wait low
MOV C.B Estimated length in C
MVI 214 Needs this many cycles for

synchronisation. Must be
more than trailer length.
RDLZO MVI E.: 00

XRA " A
RDLA4O DCR E
Jz : D488 Too long low: start again
ORA M
JF : D497 Wait high

MVI B, : 00

RDLSO INR B
JZ : D488 Too long high: start again
ANA M
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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
2473
244
245
246
247
248
249

D4AL
D4A9
D4AA

D4AEB
D4AE
D4AF
D4RO
D4E1
D4B2Z
D4ER4
D4RS
DABS
DAER7
D4E8

D4BE
D4ARC
D4RF
D4CO

DAC>
D4C4
D4Cc7
D4cs
D4ce
D4CC
D4CD
D4DO
D4D1
D4D2
D4DZ

D4D4
D4DS
D4D6
D4AD7
D4DA
D4DC
D4DF
D4EZ2
D4ES
D4E4
D4ES
D4ES
D4E®

DAI FIRMWARE D3F4-D&61F V1.0

FAA1DA4
78
91

F2BOD4
2F

3C

SF

79
E6FO
iF

iF

1F

BB
DAC3IDA4

15
C294D4
14
C394D4

15
c288D04
AF
Bé&
F2C8D4
A6
FACCDA4
El
Di
C1
ce

CS

DS

ES
2100FD
1EFE
CDS3D4
DAETD4
17

7B

17

SF
DADCD4
El

RDL&O

JM
MoV
SUB

JFP

CMA
INR
MOV
MOV
ANI
RAR
RAR
RAR
CMF
JC

1 D4AL
A.B _

: DAC3

X If sync archieved:

Rev.1

Wait low

Compare impulse length
with estimate

)
) 2-complement if <O

Store difference in E
Calculate margin

Margin: 1/8th of estimate
Compare with difference
Not within margin

Next impulse until D=0

Next impulse until out
of margin
Not synchronised: again

Wait high

Wait low

Q: Byte read in A.

Address input port

Read bit
If reading errarg CY=1

Shift bit into E
Next bit

DCR D
JINZ : D474
INR D
JMP : D494
¥ If out of margin:
RDL70 DCR D
JINZ : D488
XRA 2]
RDLBC ORA M
JFP : D4ACB
RDLSO ANA M
JM : D4ACC
FOF H
FOP D
POP B
RET
X
EXXEEERXRRRRX
* READ BYTE x
308k Kk K K KOk K K K
%
* Reads one byte from tape.
X
¥ Entry: No conditions.
¥ Exit: C¥Y=
% CY=1: Some error.
X HCDEHL preserved.
%
RBYTE FUSH B
FPUSH D
PUSH H
LXI H, :FDOO
MVI E,:FE
REY10 CALL D453
JC : D4E®
RAL
MoV ALE
RAL
MOV E.A
JC : D4DC
REYZ20 FOP H

B 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
2B6
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

D4EA
DAER
D4EC

D4ED
D4EE
D4EF
D4FQ
D4F3
DAFé&6
D4F?
D4FA
D4FB
DAFC
D4FF
D502
DSOS
DS0&
DSO7
D508

DS09
DSO0A
DSOR
DSOC
DS0D
D510
D511
D512
D514
D515
D518
D519
DS1C
DS1D
DS1E
D521

D1
Ci
ce

Q0
CS
ES
2AESL0Z
01EBO7
CD24D5
OB
78
B1
C2F6D4
2AEBOZ
CD24DS
E1l
C1
ele]
ce

DAI FIRMWARE D3F4-D&61F V1.0

POP D
POP B
RET

X

EEKREERRKRRKKXKXK

¥ WRITE LEADER %

1333883380388 ¢83 33

¥

X to write a trailer.

X

¥ Entry: No conditions.

¥ Exits A=0,

%

WLEAD NOFP
PUSH B
PUSH H
LHLD :02Eé6
LXI B, : O7EB

WLD10O CALL D524
DCX B
MOV AEB
DRA C
JNZ :D4AF 6
LHLD :02E8
CALL :D524
FOF H
POP B
NOP
RET

X

3000k Kk OK KOk KKK

¥ WRITE BYTE X

3K KKK OKOK KOk KOk K

FS

cS

DS

ES
ZAEBO2
SC

1]
0608
17
DC24D5
ER
D424D5
ER

05
C214DG
C356CB

X

¥ Write a byte to tape.

X

Rev.1

Writes a leader on the tape. From WLDIC also used

BECDEHL preserved.

Get leader impulse length
Feriod for synchr.
Write bit

Write many bits
Get impulse length data bit
Write a data "1” bit to end

¥ Entry: Byte to be written in A.
¥ Exit: All registers preserved.

X

WERYTE FUSH
FUSH
FUBH
FUSH
LHLD
MOV
MoV
MV1

WEBY10 RAL
cc
XCHG
CNC
XCHG
DCR
JNZ
JMF

*

RO KR X R X

¥ WRITE BIT X%

o K o ok K Ok Ok X0k X

¥

Get impulse length bit "1°

DE: inpulse length bBit "0O°

8 bits to write

Set/reset CY for kind of bit
Write data "1° bit

Write data 707 bit

Next bit
Fop all, ret

X Write 2 impulses on tape, one long, one short.
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312
313
314
315
ERY-
317
318
319
32

221
322
323
324
325
26
327
328
329
30
331
332
333
334
335
336
337
338

=
o

340
341
342
3437
344
345
346
>47
348
F49
350
351
352

-
A-'Fdz

354
3895
356
397
358
359
360
e |
362
363
364
265
2b66
3467
268
J69
270
371
372

373

D524
DE2S
D526
nosa7
D528
DS2B
DSZE
DS2F
DSX0
DE31
DEEZ
DEZ4

DSE5

DE3E8
DEE9
DS3A
DS5R

DS3C
DE3F
DNS41
DS4Z2
DSA43
DG46
D547
DS48
D549
DE4A
DS4R
DSAC
DS4F

DssO
DSS1
D552

DSSS

DAI FIRMWARE D3IF4-D&IF V1.0 Rev.l

FS

DS

ES

&Cc
1106FD
CD3CDS
El

ES

&5

7D
D&OA
&F
CDZCDS
El

D1

70

()

ZA4000
F&601
12

25
C242D5
2D

2D

2D

3D

12

2D
CZ24RDS
co

co

ES
ZAEAOZ
O&00

X
¥ Entry: H: Half count first cycle.
x L: Hal¥ count second cycle.
¥ Exit: All registers preserved.
X
WERIT PUSH PSW
PUSH D
FUSH H
Moy L.H
LX1 D,:FDOS& Address output port
CALL :DS3C Write 1st impulse
FOF H
FUSH H
MOV Hs L
MOV Ayl
SuUI : 08 Allow for return to WBYTE
MOV L.A
CALL :DS3C Write 2nd impulse
FOF H
POP D
FOF FSW
RET
X
(2322228232028 "
* WRITE CYCLE %
K KKK K KOk KR Ok XK X
X

Writes one impulse (hi/lo) on tape. Two cycles
are required for one bit.

*
%
*
¥ Entry: DE: Address output port.

X HL: Impulse length constants.
X Exit: HL = O. BCDE preserved.

¥

W

cYC LDA 1 0040 FOROM in A
ORI 10l lsb = 1
STAX D Output port is made "1°
WCY10 DCR H
JNZ :DSAZ Write "1 until H=0
DCR L
DCR L
DCR L Allow for return to WBIT
DCR A
STAX D Dutput port 1s made 07
WCYZO DCR L
JNZ : DS4R Write "0° until L=0
RET
%

KK 00K 30K KK K K KK KOK KK 0K X

¥ WRITE TRAILER BRITS X

20k ok ok ok 2k O K ok K KK K K OKOK K ¥ X

X

* 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.
*
WTRLX FUSH R
PUSH H
LHLD :02EA Trailer impulse length

MVI B, : 00
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374
375
376
377
378
379
380
381
382
383
384
385
386
387
B8
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
427
428
429
430
431
432
433
434
435

DES7

DSS5A
DS5B
DSSC
DSSD
DSSE
DESF

D560
DS63
DS&e4
DS&7
DS6A
DE&D
DS70
DS73
D574
D577

DE78
DS79
DS7A
DS7E
DS7E
DS7F
DEB1
DSB84
DS87
DEes
D58B
DSBE
DS8F

psSe2
D524
DE97

DAl FIRMWARE D3F4-D&61F V1.0 Rev.l

C3IF&D4

FF
FF
FF
FF
FF
FF

22A702
AF

JI2B902
320302
21BA02
22BEO2
22C002
2F

J2C402
ce

FS

ES

DS
IASFOO
FS
3ES4
3I2FBFF
32SF00
FE
CD9DD%
21C101
39
C2CDD%

3602
CD?ADS
C3CDDY

JMP 1 D4F & Write trailer bits
*
DATA FF
DATA :FF
DATA FF
DATA :FF
DATA 1FF
DATA FF

x

T332 3333333323833 2 2338 %

x INITIALISE KEYBOARD FOINTERS

XK K KOKOKOKOROKOR R KOR RO KR KRR KRR KX XX

*

¥ Set all keyboard pointers to default values.
X

¥ Entrys Address ASCII-table in HL (3E8CS).

¥ Exit: RCDE preserved.

X

KLIRS
KRINIT SHLD :02A7 Load pointer ASCII-table
KLIRF XRA A
STA 102R9 Allow complete scan routine
STA 1 02C3 CTRL not pressed
LXI H,: 02EA
SHLD :0ZBE Set KLIIN ) Ignore
SHLD :02C0 Set KLIOU ) previous inputs
CMA
STA 1 02C4 BREAK pointer = FF
RET
X

K KKK K KOO R X KRR KR R KRR KRR RN R R KK KKK X
¥ KEYBOARD INTERRUPT SERVICE (RST 6) X
KKK KO0K R OR 0K KKK KR KRR OR KO RO R KRR R XX

¥
¥ Current interrupt mask is saved. Only stack and
¥ clock interrupts are allowed. Keyboard timer 4
¥ is re—-loaded.
X KBXCT is counted down: abort if not O.
¥ Elce: scan keyboard and store result.
X
¥ Entry: None.
X Exit: All registers + int. mask preserved.
b
KBRINT FUSH PSW
FUSH B
PUSH D
LLDA 1 O0SF
FUSH FSWKW Preserve current int. mask
MVI A,:B4 )
STA :FFF8 ) Allow stack and clock
STA 1 005F ) interrupts only
EI
CALL :D9?D Reload keyboard timer
LXI  H,:01C1
DCR M Decr. keyb.scan time count
JNZ : DFCD Ne scanning if <30

¥ if KBXCT = 0O:

MVI M,:02 Set keyb. scan time counter
CALL :D39A Scan keyboard., store result
JMP : D9CD Restore int.mask: ret.
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436
437
438
439
440
441
442
443
444
445
456
447
448
449
450
451
452
453
454
455
456
457
358
459
4460
461
4462
463
464
465
466
467
368
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

DS9A
DS%D
DSA0
DEAZ
DSR4
DSA6
DSA7
DSAB
DSAY
DSAC
DSAF
DSR2
DEERZ

DEBY
DSBA
DSER
DSEC
DSED
DSBE
DSEF
DSCO
DSC1
DSC2
DSC3
D5C4

DSC7
DSCA
DSCC
D5CD
DEDO
DSD1
DED3
D5SD&
D&D7
DSD8
DSDRE
DEDD

DEDF
DSEQ
DSE1L
DSES
DSE&
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11F1FF
21F7FF
Q1C402
F3
3640
1A

FE

87
FAQLDS6
CDSOD7
3ABFOZ
R7
C205Dé&

01AR02

CS
2C
FS
F3
77
1A
FB
0z
03
F1
87
D2BEDS

JAAFOZ
E&L20
47
21C202
7E
3601
CADFDS
2D

77
C204Dé&
3602
Q6FF

El

ES
11102
OEQOQ
7E

05

3K 0K K KKK KOK KR KOK K K KKK KO ROk K X

¥ SCAN KEYBOARD,

STORE RESULT x

30K 0K 50K 3K 2K K K K KK KK KK 0K K 30K KOk Kk K X Kok ok

X Scan all rows and

LXI  EB,:02A9

PUSH B

INK A
KEE10  PUSH FSW

DI

MOV M,A

LDAX D

EI

STAX B

INX B

POP  FSW

ADD A

JNC  :DSEE

¥ REFT handling:

LDA s O2AF
ANI 120
MoV B.A
LXI H, : 02C2
MOV AM
MVI My 01
JZ : DSDF
DCR A

MoV M. A
JNZ 1D604
MVI M, 202
MVI B, :FF

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 BREAK only?
Then abort

X

¥ Exit: All registers corrupted.

X

KBSCAN LXI D.sFFF1
LXI Hy,sFFF7
LXI B, : 02C4
DI
MVI M. 140
LDAX D
EI
ADD A
JM 1t D&OG
CALL :D7S0
LDA : Q2B9
ORA A
JINZ 1 D6OG

store result in MAF1:

MAF1 for currently
pressed key
Freserve MAF1 addr
Determine row

Scan row
Get result

Store result in MAF1

Determine next row
Scan next row if not ready

Check if REPT 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 RFPCNT=Z
Set B=FF for REFT pressed

¥ ASCII-value of key pressed into KLIND:

KEB4O POF H
FUSH H
LXI  D,:02E1
MVI  C,:00
KEBSO MOV  A,M
DCR B

Get addr MAF1
Save addr. MAFP1
Get addr. MAPZ2

Get result scan current
row in A
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DSES 04
DSE? C2FODS
DSEC EB
DSED AE
DSEE EB
DSEF Abé
DSFO B7
DSF1 C432Dé6

498
499
500
S01
S02
S03
S04
805
S06
507
S08
S09
S10
S11
o912
o913
Si4
o195
alé
o917
Si8
ol9
520
521
S22
923
524
5925
o926
S27
528
5929
oS30
531
532
5933
534
939
S36
S37
38
539 ¥
540 X
541 D&ZO

KEB&O

DSF4 13
DSFS 23
DEF6 OC
DSF7 79
DSF8 FEOB
DSFA C2E6DS
DSFD D1
DSFE DS
DSFF 44
D&OO 4D
D&O1 CDAFDE
D604 D1
D605 C9

KEB70

KEBBO
KEEB1

D&OS6 CS KEBYO
D607 CDALDB

D&OA C1i

D&OE OO

D&OC CD4ASD4

D&OF OA

D610 3C

Dé11 CAOSDéG

D&14 02
D615 FEZO
D&17 C205D6

CD&63D5
c30CCs8

D&1A
D&1D

HOKOK KRR KK KRR ROR KRR X KRR X KK KK X
¥ SYMBOL TAEBLEHZX
(3323332338232 3333323 30883

CASSFP D445 CASET D4ZE
KBINIT D560 KBINT D578
KEEB40Q DSDF KERSO DSE6
KEBBO D604 KEBB81 D605
KLIRS DS&0 MPT27 D422
RBT30 DA4SF RBT40 D46B
REBY10 DA4DC RBY20 D4E9
RDL1O D48A RDL3O D494
RDL&60O D4BO RDL70 D4CS3
RHDR D3F4 RLEAD D480
WBYTE DS09 WCY10 D542
WHD2O D414 WHDR D4OC
WTRL D427 WTRLX DSS0

INR
JINZ
XCHG
XRA
XCHG
ANA
ORA
CNZ

INX
INX
INR
MoV
CFI
oNZ
FOF
PUSH
MOV
MOV
CALL
FOF
RET

FUSH
CALL
FOF
NOF
CALL
LDAX
INR
JZ

STAX
CF1
JNZ

CALL
JMF

END

CRCLOS
KBSCAN
KEB&O
KEBZ0Q
RBIT
RBTSO
RBYTE
RDL 4O
RDL B8O
WEIT
WCYZ0
WLD1O

DAl FIRMWARE D3F4-D&61F V1.0

B
: DSFO

M

M
A
1 D632

OO
moo
m

1

mrXI
P
=

Dy DWMODUO== D OITO
O a

¥ if BREAK pressed:

R
1 DBASG
B

1 D445
B
A
: D&OS

E
3 20
1 D&OS

1 DS63
:CBOC

D445
DE9A
DEFO
D&0O6
D453
D473
D4D4
D497
D4C8
D524
DS4B
D4F 6

Rev.1

REPT pressed 7
I1f REPT pressed

) Check if new input

)

)

)

I1f new: Get ASCII-code
and store it in KLIND

Next row

All rows checked?
Next row if not
Get MAP1 addr in DE

) Get MAFRZ addr in HL
)
Transfer
Scrap

(MAF1) into MAF2

Save Breakpntr
All sound off

Stop cassette motors
Get KBRFL

1¥f KBRFL=FF: break acknow-
ledged already
Else: store new KBRFL

1¥f new KBRFL<>20: wait for
soft-break to be accepted
Else: init keyb. pointers
FPrint "BREAK", return to
monitor

CWCLOS Daz7

KEB10O DSBE
KEB70 DSFD
KLIRF DS63
RBT10 D457
REBT?0Q D47E
RDLOS D488
RDLS0 D4Al
RDL?0 D4CC
WBY10 DSi4
WCYC DS3C
WLEAD D4ED
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o2
aOs
Q04
005
Q0Ob6
Q07
Qog
QO
010
011

Q12
013
014
015
Qlé
017
018
019
Q20
Q21
Q22
023
0zZ4
Q25
026
027
028
Q29
030
031
032
a33
034
Q335
036
Q37
Q38
(8
Q40
041
a42
043
Q44
Q45
Q46
Q47
048
049
Q50
051
052
oS3
54
Q5SS
nsé
Q%7
o8
0nse
(RT-1a
0s1

Q&2
G6

D620
D&21
D622
D623
D&24
D&27
D629
D&ZA

D&2D
D&ZE
D&2F

D632
D&33
D635
D&E6

D639
D&ZA
D&ED
D&E3E

D&EF
D&E40
D641
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Fa

cS

DS

ES
21B902
I600
ES
CD9ADS

E1l
35

CI56CH

cS
0607
iF
DC3FD6&

05
C235Dé
c1
ce

CF
12

ce

ORG 1 D620
4
%
%
XX KKXEEIONRERR R KRR KRR KK KK
¥ COMFLETE KEYBOARD SCAN *
KK KK 30KOKOKOK XOK KK KOK KKK R R 0Kk K
X
¥ Initialises a complete keyboard scan,
x independent of the KNSCAN flag, and performs it.

X
¥ Exit: All registers preserved.

X

KFSCAN FUSH FSW
FPUSH FE
FUSH D
PUSH H
LXI H, : 02R9 Addr KNSCAN pointer
MVI M, 2 00 Enable complete scan
PUSH H
CALL :DS?A Scan kevboard and store

result in circ.buffer

FOF H
DCR M Scan for BREAK only
JMF :CBS6 Fopall: return

X

303K K K K KK K K KK K K K K XK KKK JOK K K KR XX KX X
¥ GET ASCII1 VALUE OF KEY FRESGBED X
303K 3 KK K KK KKK OK KRR KKK KR KKK R R KRR KR XK ¥

X
% Calculates address in ASCII table in ROM and gets
X ASCII value of the key pressed. The result is
% stored in the 4-bye circular buffer KLIND.
X
¥ Entry: A: Keycode of scanned row (7 bits only).
X B: FF when REFPT pressed: else 00.
% C: Number of row.
X DE: Address in MAFZ.
X HL: Address in MAF1l.
¥ Exit: BCDEHL preserved; AF corrupted.
X
TKEY PUSH R
MVI B, :07 Check which key in row is
TEY10 RAR pressed; calculate offset
cc : D&3F Get ASCII values store it
in KELIND
DCR B
JNZ s DEIE Next column
FOF B
RET
*
¥ GET KEY-ASCII VALUE AND STORE IT:
X
SINKEY RST 1 Get ASCII-value from RDOM-
DATA :12 table and store it in KLIND
RET
*

3KKOK K K K 3K 5K 0K R OK 0K KK K K K R R ORJOK Kk X

x QUTFUT TO RS232 IF REQUIRED x

3 KKK K K 3 % k0K ok 3Kk ok o Kk K Ok K kK K KR KKK KOK

X

¥ Checks i1f output is to RE232. If positive.
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064 ¥ output is performed.

065 *

0bb6 X Entry: Byte to be transmitted in A.

Q&7 X

068 D&42 FS TOUTSE PUSH PSW

0469 D&AT 3A3101 LDA : 0131 Get output direction
070 D&46& B7 ORA A Check if RS232 output
071 D647 C28CDD JINZ :DDB8C Abort if not

072 D&4A F1 FOF PSW

073 D&4B C3E94DD JMP 1 DD94 Output to RS232

074 *

075 2383223233823 3333333333333333322 3832228881
076 ¥ GET ASCII~-VALUE OF CHARACTER IN BUFFER ¥
077 20K 30K 5 JOK ORI K K KK 0K KK 0K K KK K K KR ROKOK K K K KK KOk Ok X
Q78 L

Q79 ¥ Routine is not used.

080 X

Q81 % The Ascii-value of a character is stored in
082 X KLIND. Afterwards, Bank select is restored.
o83 X

084 D&4E CDIFE®? LD&67 CALL E93F (3) Ascii-value in KLIND
085 D&S1 F1 FOF FSW A contains POROM

086 D652 CDOBDE CALL :D808 Update PORO and FOROM
087 D&SS F1 FOF PSW

088 D&Ss EI FOF H

089 D&57 C9 RET

Q90 X

091 EAERERE KRR KRR RN R KRR KRR KX KX

092 ¥ parts of RUN “RANDOMISE®™ (OE40QC) *

093 T2 121E2t2233333222 2332333223302 ¢ 003

a94 *

095 RMIL1S

096 D&58 TD MPT3? DCR &l

097 D&S? C258D6 JNZ : D658 Again till A=0

098 D&SC 7E MoV A.M Get contents FDOO
099 D&SD AR XRA E

100 D&SE C9 RET

101 X

102 ¥ Entry: L = 0.

103 X

104 D&SEF FACL101 MFT38 LDA :01C1 Get keyb.scan time count
105 (O, 1 or 2)

106 D662 OF RRC

107 D&6T OF RRC A= 0, #40 or #80

108 D&&4 SF Mav E.A in E

109 D&6S 45 MOV B, L )

110 D&&6 4D MOV C.L Y BC=0

111 D&&7 C9 RET

112 ¥

113 AR KR KRR AR R KRR RO R KRR KRRk R KRR kX

114 ¥ WRITE 2 BLOCKS + TRAILER ON TAPE x

115 3K 0 K 3 OK 0K K 30K K K KOK K K 0K ORI R KKK K K

116 X

117 ¥ Entry: HL: Startaddress 1st block.

118 X Stack: Length 2nd block.

11% X Startaddress 2nd block.

120 X

121 D&68 110100 MFT13 LXI D, 30001 Length 1st block = 1
122 D&6ER CDCBOZ2 CALL :02CB Write 1st block

123 D&LE DI FOF D Get length 2nd block
124 D&6F EIL FOP H Get startaddr. 2nd block

125 D670 CDCBOZ 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
136
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

D673 CDCBROZ
D676 B7
D&77 C9

D&78 CDB7Dé
D67B JA4000
D67E F640
D680 C9

D&8B1 DS
D682 CDCEOZ
D685 DI
D686 C9

D687 DG
D688 CDFIE7

D68E DI
D&aC C?

D&8BD 227200
D&F0 EB
D691 227600
D694 C9
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CALL :02CB Write trailer
ORA A
RET

b

30 23 3 KK 3K K 0k ok ok K K KOR K K 30K JOKOK X ROk K KK
¥ LDADA: EVALUATE PROGRAM NAME ¥
HOKORK KRR KRR KRR R R KRR KRR KKK KK

¥
% The program name is evaluated. Selection of

* ROM bank 1 is prepared.

%

MFT14 CALL :Dé&B7 Evaluate program name
LDA 10040 Get FORDOM
ORI : 40 Frepare selection ROMbank 1
RET

*

%0k 3K K 3OKOKOKOK ROIOK KOk KK

¥ OFEN READ FILE *

3 3K 3K X 30K K K % Ok X K K K KK X

X

MFPT18 FUSH D
CALL :02CE Open READ file
POP D
RET

X

30K 3K % 3 K 3K 2K K 3 ok 350k oK K KK K K K K K K K K 0K KK K K X

¥ EVALUATE A STRING EXFRESSSION X

3K 30K K 30K K 3K oK KK 30K K KK 0K 0K K K HOK KR 0K K R X

*

A string expression is evaluated. Eventually,
the Heap entry is cleared if the string was
temporarily on Heap.

X
*
X
X
¥ Exit: DE preserved, BC updated.
* HL points after string
b
MFT1S FUSH D
CALL :E791 (Q) Eval. string expr.
evt. clear Heap entry
FOF D
RET
*
3K K 03K KK KK K K KKK KK K
¥ CURSOR HANDLING *
AR K 0K K K KOk K XK KOk K OK K Ok KOk
]
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.
b E: The contents of this location.

¥ Exit: HL and DE exchanged; ABCF preserved.
¥
=

FTOO SHLD :0072 Store cursor address
XCHG
SHLD 10076 Store cursor addr.contents
RET

% ,
3K 0K KOK XX0K R0k K0k KO KOK K KOk kK K
¥ OUTPUT ONE CHARACTER %
30K HOKOK KKK K KK KK K K0K0K R KOK KOk X X
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188 *

189 ¥ Output direction depending on OTSW.

190 X This routine is useable for all data output
191 ¥ functions in machine language programs.
192 X

193 ¥ Entry: Character for output in A.

194 ¥ Exit: All registers preserved.

195 *

196 D&9S FS MPT31 PUSH PSW

197 D696 CD&ODD CALL :DD&0O Output character in A.
198 D699 F1 FOF PSW

199 D&9A C9 RET

200 *

201 D&9E FF DATA :FF

202 %

203 1283332332333 ¢82 2122 32322222222y
204 ¥ KEYB, SCANNING: UFDATE FOINTER OUTFUT BUFFER X%
205 30k ok OK 3ROk K K 3K K K K K K K K K K KKK KRR ROR KR R R OO K KKK
206 X

207 ¥ Updates the pointer to the circular output
208 X buffer #OZBA-WOZED.

209 X

210 ¥ Entry: HL: KLIOU.

211 X Exit: HL: Updated KLIOU.

212 X AF corrupted. BCDE preserved.

213 X

214 D&9C 25 KFTRU INX H Incr. KLIOU

215 D&YD 7D MOV AL Lobyte into A

216 D&L9E FEBE CF1 : BE Buffer full?

217 D6ARO CO RNZ Quit if not

218 Db6A1 Z21BAROZ LXI H, : O2BA Else: wrap around
219 D6A4 C9 RET

220 X

221 EERKERE R E KRR R KRR KRR R KKK RN AR R KKK
222 ¥ KEYBOARD SCANNING: CHECK IF NEW INFUTS X
223 XOKOKOK R OOR XK RO K R KRR X R KRR KR KRR KR KK
224 *

225 ¥ Returns a flag if BREAK has been pressed or i+
226 ¥ there is a character available.

227 X

228 ¥ Entry: No conditions.

229 ¥ Exit: BCDEHL preserved.

230 * A: Difference KLIIN and KLIOU.

231 X CY=1: Break pressed.

232 * Cy=0, Z=1: No inputs.

233 X Cy=0, Z=0: New input available.

234 x

235 ASKKEY

236 D6AS ES BREAK PUSH H

237

238 ¥ If suspended:

239

240 D&ASL 21C402 LXI H.:02C4 Addr break pntr

241 D6AY 7E MOV A.M

242 D6AA 3D DCR &

243 D6AB FEFE CFI sFE Test if not O or FF
244 D6HAD DABYD6 JC : D6BY Abort if break: CY=1
245 X

2446 D6EBO 2AC002Z LHLD :02C0 Get KLIOU

247 D6B3I TABEOZ2 LDA : 02BE Get KLIIN

248 D&6&EBé& 95 SUR 15 New keys pressed?

249 D&R7 37 STC
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250 D&EB IF cMC CY=0

251 .D&E? E1 OTK10 FOF H

252 D6EBA C9 RET

253 X

254 30K K K KK KK OKK KOO KOk X

255 ¥ INFPUT SCANNING *

256 XK KKK KRR KRR K K

257 %

258 x Gets input from keyboard or DINC, depending on
259 X INSW (0296).

260 X

261 X FGETC: Gets a character, even if keyboard
262 X scanning is turned off.

263 X BETC: Returns a flag if break, and sets break
264 X accepted. Returns also a flag if a
265 X character is available.

266 X

267 ¥ Exit: CY=1: Break pressed.

268 X Z=1: No inputs. Then A=0.

269 * Else: Character in A.

270 %

271 D&EE CD20D6 FGETC CALL ::D&20 Complete keyboard scan
272 D&BE C3DEDI1 GETC JMF :D1DE Check input keyb/DINC:
273 scan for new keys pressed
274 D&C1 DAD4DE MFR29 JC :D&D4 Jump if Break pressed.
275 D&CA CB RZ No new input or buffer full
276

277 ¥ I 1nputs:

278

279 D&CS ES FUSH H

280 D6CH 2ZACQOZ LHLD :02C0 Get addr pntr output buffer
281 D&CT 7E MOV AM Get ASCII char in A
282 D&CA FS FUSH PSW

283 D&6&CE CDPCD6 CALL :D&9C Update pntr

284 D&CE F1 FOF FSW

285 D6CF 22C002 SHLD :02C0 Re-instate KLIOU

286 D&D2 EAL FOP H

287 D&DE C9 RET Cy=0

288

289 x If Break pressed:

290

291 Dé&D4 3IEFF GTC10 MVI At FF Flag 'break accepted’
292 D&D& F2C402 STA 1 O2C4 Scan for break only
293 bs6D7? C9? RET Cy=1

294 %

295 30K K 3Kk K KK K o 0k ¢ K K Xk K K

296 ¥ WAIT FOR SPACEBAR X

297 30K 30Kk OK KOKOKOK HOKK 0K K X KKK

298 X

299 Wait until spacebar (or break) is pressed.
300

301 Entry: None.

X
X
02 ¥ Exit: CY=1: Break pressed.
J03 * CY=0: Space in A.
*
X
W

204 BCDEHL preserved.

05

=06 D&DA CDBED6 SFACE CALL :D6RE Input scanning

=07 D&DD DB RC Abort if BREAK pressed
308 D6EDE FEZ2O CFPI s 20 Check if spacebar

209 DL&EO CZDAD6 JNZ : D&EDA Wait for space bar

210 D6EE R7 ORA A

11 D&E4A C9 RET
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312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
|
332
333
234
oo
336
337
338
339
240
341
342
343
344
345
244
347
248
349
350
391
352
353
354
355
356
257
358
359
360
361
362
363
364
265
366
367
368
3469
370
a7l
372
373

D6ES

D&ES
D&E?
D&EC
D&6ED
D&6EE
D&EF
D&6FO
D6&6F 1
D&F2

D6FS
D&F 6
D&6FT
D&FC

D&FF

D700
D70=

D706
D709

D70C

D70D
D70E
D70F
D712
D713
D714
b717
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E3

CD14DE
DZ2EDDé&
ER
42
4R
D1
El
E3
C34CEE

37

2AF000
CDAGES
21A0ES

c?

CDFSDé6
CIBTES

CDFSDé
219AES

ce

D1
F1
JATDOO
B7
1F
CD39ES
C33CE4

x
EXERKKKRERRRRRKRKKRRKKKKKX
¥ part of LOADA (1EEOF) ¥
EXRKEKKRKERRKEKERKKRKKKKERE
X

MFT20 XTHL Orig. DE in HL, free RAM
pntr on stack
CALL :DE14 Compare DE-HL
JNC 1t D6ED I1f DE<=HL
XCHG
RLALS MOV B,D ) Lowest value in EBC
MOV C,E )
FOF D
FOF H
XTHL
JMF tEE4C (1) Continu
X

3K KKK R KOKOK KK KKK OO0 KO R X KK ORK KRR XXX kXX
¥ CHECK SUFFICIENT SCREEN RAM AVAILABLE X
¥ PREFARE SELECTION SPLIT MODE X
KKK KRR KKK KKK RO OR KKk KRR R KRR KKKk X
*

SFTO1 STC Cy=1
LHLD :00%0 Get end area splitting mode
CALL ::ESAR6 (2) Ask for temporary area

LXI H, : ESAQ (2) Startaddr table screen
parameters split modes
RET
¥
3K KKK K KK KO ROK K KOO KRR R XX KRR R R R KRR X K
x CHANGE FROM SFLIT TO FULL GRAFHIC MODE X
353 K KK KKK KOK 0K 3K 0K 0K R R K 0K K R KKK KK KKK KOOk K
X
56M20 CALL :D6&FS Check suff. screen RAM
JMF :E485 (2) Change split to full
X
3K 0K 3K 20K K 300K K 3K 0K KK K KK KK K K 0K 0 Ok KKK OK Ok K K K
¥ CHECK SUFFICIENT SCREEN RAM AVAILABLE X
¥ FREFARE FULL GRAFHICS MODE X
EEEKKKRKRERRKRRRRR KRR KRR R R KRR R R RR KK X
*
SFTAZ CALL :D&FS Check suff. screen RAM
LXI H, :ES9A (2) Startaddr table screen
parameters full graph.modes
RET
X
KKK ROKK K RORKOROR R RO R R R R R E KKK
¥ SET UP CURRENT SCREEN MODE x
S22 23EREESSAES SRS 222222 8 )

X

SMAZO FOP D
FOP FSW

SMAZ0 LDA : 009D Get current screen mode
ORA (2]
RAR Split or all-graph mode 7
CALL :ES39 (2) Set up screen mode
JMF tE4ZC (2) Pop PSW, ret

*
(SRS RS2SRSS 222222222 2022
x STOF LOADING PRDGRAMS X
EXERXRRRERRRRKERERRRRKR KR XK
4
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374
375
376
377
378
379
zZ80
381
282
383
384
3B8S
386
z87
388
389
390
391
392
393
394
395
396
397
98
399
400
401
402
403
404
305
406
307
408
409
410
411
412
313
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
a=s

D71A
D71D

D720
D721
D724
D725
D726
D727
D72A

D72D
D730
D735
D736
D737
D738
D738

D73C

D73D
D740
D741

D742

D743
D746
D749
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22A302
C3b402

ES
2A0001
7C
BS
El
C214D4
C30CDh4

CDALD8
CD95SD7
21ECO2
CF
oC
229B0%2
ce

02

CD&DES
D1
ce

DD

323501
CD?DDY
C3A3DY

¥ Entry: HL: New end symbol table.

* Exit: All registers preserved.

3

MFT11 SHLD :02A3 Btore end symtab
JMP : 02D4 Stop loading

3

03 0K 2K 000K 53 3 K08 K k3 Ok K K 80Kk K KK X K K

¥ INIT. WRITING FILE LEADER X

K3 K KR KKk R O RORKOR RO KKK R X K

%

% FProcedure 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
FPOP H
JNZ :D414 I¥f SAVE during run
JMF : D4OC Write file leader

30K 30K K KK 3K 0K 338K K oK 3 3K KK 380K K K K K 50K K 0K 0K KK KOk KKK R
x INIT. SDUNDGENERATDR, GIC, START HEAF, X
¥ MOVE CASSETTE VECTORS, GET DCE INFUTS X
380K 300K 2K 0K K K 3 3K K oK K K K K K KKK KOK RO R KR XK R X K KRRk K X
¥

MFTOO CAaLL :DBAb& Init. sound generator
CALL D795 Transfer cassette vectors
LXI H, £t OZEC
RST 1 Init. GIC: get evt. inputs
DATA :0C from DCE-bus (bootstrap)
SHILD :029R Set HEAP start
RET

£
DATA :02 {not used)

¥
3 KK 3K K 30K 3K K oK KK K K K R KRR K R OO R R R R ROk K X
¥ part of RUN A VARIABLE REFERENCE (DE9SA) X
0K O 6 oK K 3 K K K o KK K 3k K 0 ok 0k K 30K 3 K K K KOK 0K ROk K X

X

MFT49 CALL :E96D (0) Run VARPTR
FPOF D
RET

b 4
DATA :DD (not used)

X

30K K 303K K 3K K KKK KKK K KKK KKK KK KRR R KKK KR KR KRR KK KKK X
* SET INPUT DIRECTION, LOAD SOUND + KEYEB TIMERS X
K 3K K 3 30K 3K K K K 3K KK K K K 0K K KKK KK JOK KKKk R X R OR X ROR X KK X
£l

X Part of ’stack interrupt” (DYEZ2).

X

MFPT30 STA s 0135 Set input direction
CALL :D99D Reload keyboard timer
JMF 1DIAS Reload sound timer, ret

X

3K KKK 0 K K 3% oK 3K 3 K K K Kk R KKK KOk XK K K X

¥ DATA OUTFUT ROUTINE “DOUTC” %

3300880k 0K 30K 30K K KKK R OICKIOR KOKR KR K X

X

X Part of DD70.

* On #02DD, an jump to an user determined output
X routine can be written. As default, a RET is
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436 ¥ on this address.

437 X

438 D74C F1 0TC30 POF PSW Dutput char in A

439 D74D C3DDOZ JMP : O2DD Goto user DOUTC

440 X

441 (3333333333223 388

442 X CHECK BREAK FLAG X

443 (2323333333333 33 8933

444 ki

445 ¥ Part of ’scan keyboard”™ (D39R).

446 X

447 % Entry: Address ‘break® flag in BC.

448 ¥ Exit: BCDEHL preserved, AF corrupted.

449 ®

450 D750 OA MFT28 LDAX B Get KBRFL

451 D751 3C INR A

452 D752 CO RNZ Quit 1f 1t was <> FF
453 D753 02 STAX B KBRFL=0: No recent break
454 D754 C9 RET

455 *

456 KEXKEERRRRKRKRIORRRRKRRRRKK

457 X SOUND INTERRUFT (R8T 3) X

458 3K 0K K %k 3K 0K 0K K oK K K K KO XK K K KK KOk K K

459 X

4460 % Called periodically every few milliseconds.
461 ¥ Adjust the volume for the sound channels and
462 ¥ approaches the correct frequency if necessary.
463 *

464 ¥ Saves all registers + interrupt mask.

465 ¥ Enables only clock and sound interrupts.

466 ¥ Sound interrupt timer is re—loaded and sound
467 X control blocks are executed.

468 x

4469 ¥ Entry: HL must already be saved on stack.
470 X Exit: All registers preserved.

471 X Bank select 1s restored.

472 X

473 D755 FS SNTMP FUSH FBW

474 D756 CS FUSH B

475 D757 DS FUSH D

476 D758 3AGFOO LDA 1 OOSF Get current int. mask
477 D7SR FS PUSH FPSW and save it

478 D75C 3EB4 MVI A,: 84 )

479 D75SE 3I25F00 STA 31 QOSF ) Enable clock and sound
480 D761 32F8BFF STA :FFFB ) interrupts only

481 D764 FB EI

482 D745 CDA3DY CALL :D9A3 Reload sound timer

483 D768 3A4000 LDA : 0040 Get FOROM

484 D76B FS FUSH FSW and save it

485 D76C E63F ANI : 3F

486 D76E F&40 ORI t 40 Select ROM bank 1

487 D770 324000 STA : 0040 Set FPOROM

488 D773 3I206FD STA sFDO6 and FORO

489 D776 CD&EEE CALL :EE&E (1) Execute SCE(’s)
490 D779 F1 POP PSW

491 D77A 324000 STA : 0040 Re—instate old ROM bank
492 D77D 3206FD STA :FDO6 and save it

493 D780 C3CDD9 JMP : D9CD Restore int. masks ret
494 X

495 33K 3 3 08K Ok kK K K0k 0k KOk 50k X0k K0k K

496 ¥ FAILURE DURING ROPEN X

497 KK 5K K 30K 2K K K K KK XOKOKOK KK KOk K
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498 X

499 D783 QS MFTS4 DCR B

500 D784 04 INR B

501 D785 C2ZDED7 JNZ : D7DE If file type byte <{>01
502 Run error

503 D788 F1 FPOF FSW

504 D/B9 C7 RET

005 X

S06 0K KK 30K OK KK K0K KK K KOK X KOOK KR R kKKK KKKk X

507 ¥ CHECK IF LDOAD DURING RUN FROGRAM ¥

508 30K K KK XK OKOK O 35 0K 3R KORROIOK K X0 XK K ROKK X

SO9 X

510 X Entry: C: 00 if load during run, else it is FF.
511 X A: File type byte.

212 ¥ Exit: ABCDEHL preserved.

o913 X

514 D7BA 0D MFTZ24 DCR c

515 D78EB ©C INR C Check C

S16 D78C C8 RZ Abort i+ during run
517 D78D C3EED7 JMF :D7ER Display file type byte
518 *

219 *

S20 L3

$21 D790 END

FOKOKK KKK KO0 KKK KKK X
¥SYMBEOL TABLEHX
K AOKKR K E KKK KOO KRR KKK X

ASKKEY D&AS EREAK D&AD FGETC D&BE GETC D&BE
GTC10 D&D4A KFSCAN D&Z20 KFTRU Dé&%C LD&7 D64E
MFR29 Dé&C1 MFPTOO D72D MFT11 D71A MFT13 Dé&6B
MFT14 D&78 MFT1S Dé&B7 MFT18 Dé&81 MPT20 D6ED
MFT21 D720 MFT24 D78A MFT28 D750 MFT130 D743
MPT31 D695 MFT38 D6GF MFT39 D&58 MPT49 D73D
MFTS4 D783 OTC30 D74C OTKIO D6R9 RLA1S D6ED
RMI1S D&5B SINKEY D6&3F SMA20 D70D SMA30 D70F
SNTMF D755 SPTOO D68D SPTO1 D&FS SFTAZ D706
SSM20 D700 TKEY D632 TEKY1G D635 TOUTSE D&4Z2
WSFACE D&DA



PAGE O1

Q02
003
004
005
004
Q07
Q8
009
010
011

Q12
013
014
015
Q16
017
18
019
Q20
021

022
Q23
024
025
026
Q27
028
029
Q20
031
Q32
033
034
035
Q36
Q37
0Z8
039
040
041

042
0473
044
Q45
044
Q47
048
049
050
051

as2
QS3=
054
oSS
056
Qs7
0S8
059
Q&0
061

Q62
Q63

D790
D793
D794

D795
D796
D799
D77C
D79F
D7A2
D7AS

D7A4
D7A7
D7AA
D7AD
D7EO
D7B3
D7Ré&
D7R9
D7BA
D7EB
D7BC
D7ED
D7BRE
D7EF
D7C2
D7C3
D7C4
D7CS
D7C7
D7C?
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CD1ADE
ZB
ce

CS
21CEBD7
11A4D7
o1C502
CD4FDE
c1
ce

C3ZB8D2
C3F1D2
C327D4
C328D3
C340D3
CX45D4
C3IAZD3
c9

Q0

QO

C?

00

00
C3B4DD
ce

el

00
2424
243C
2418

ORG 1 D790
*
X
'Y
AR A REKKKEKK

x CHECK FREE RAM SFPACE ¥
KRR KRKRKERRRRKKKKRERKKKK

X

¥ Entry: DE: Startaddress.

X HL: ist not useable address.

¥ Exit: HL: Useable RAM space.

X ABCDE preserved.

x

MFPT2S CALL :DE1A Calculate free space
DCX H
RET

*

3K 3 0K KK KK K 0K KK KK 0K RO0R 0K CKOR KOO X

¥ TRANSFER DATA/CASSETTE VECTORS X

3K K K KKK KK K 0K Kk KK OR JORIOK KKK KOk X

*

% Transfer data/cassette switching vectors from

¥ ROM to RAM vector area.

x

¥ Exit: AFBC preserved. DEHL corrupted.

X

MFTO1

CASIN PUSH B
LXI H, : D7CB Highest source address
LXI D,:D7A4 Lowest source address
LXI B, 1 02C5 Lowest destination address

CALL :DEA4F Transfer cassette vectors
FOF B
RET

%

ERRRIORK KRR R KRR ER KRR KRR R KRR RX

¥ DATA/CASSETTE SWITCHING VECTORS *
EREXKRKRRRRAKRRRKRRAREERRRRRRERKEKRRER

X

% This data block is moved into the RAM area
X #O2CS-#0ZER during system initialisation.
*

CINTR JMP : D2EB WOFEN
JMF 1D2F 1 WBLK
JMP 1 D427 WCLOSE
JMF : D325 ROFPEN
JMP : D340 RELK
JMF : D445 RCLOSE
JMP : D3AZ MBLK
RET RESET
NOF
NOF
RET DouTeC
NOF -

NOP
JMF :t DDE4 DINC
RET
NOF
NOF

DATA :24,:24  TAPSL
DATA :24,:3C  TAPSD
DATA :24,:18  TAFST
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064
06S
0&sé6
Q&7
068
069
070
071

072
073
074
Q75
076
Q77
078
079
080
0B1

082
083
084
085
086
oB7
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 CDDAD&
D7CE DAOCCSB

D7D1 C3ISEDD

D7D4 FF
D7DS FF
D7D6 FF
D7D7 FF

D7D8 CDCB8OZ
D7DB C3ICBOZ

D7DE OD
D7DF oC
D7EC C45SEDD
D7E3 C329D3

D7E6 3JEQO
D7E8 C3ID702

D7ER ES
D7EC 00

DAI FIRMWARE D790-DBFA V1.0 Rev.l

b 3
%K 0K R KOK KK KK KK K KK KRR KR RO RKR KR XK KX

x WAIT FOR SPACEBAR, PRINT CAR.RET X
K 30K KKK KK 0K KK K K K K KKK KOR XOKOK KK XK RO X X

X
¥ Exit: BCDEHL preserved.
L3 CY=1: Break pressed.
x
CINTE
WPT CALL :D&DA Wait for spacebar
JC : CBOC 1f BREAK pressed: into
Basic monitor
JMF : DDSE FPrint car.ret; ret
X
DATA :FF
DATA =FF
DATA :FF
DATA :FF
3

30 30K ROKOK KKK KK KK KO K KK K KK OK K KX KKK KK
X WRITE BLOCK + TRAILER ON TAFE ¥
3K 30K K KK K K K 0K K K K KK R K OK KO OR OO0 KK

X

¥ Entrys DE: Length block.

X HL: Startaddress block.

x Exit: A=0, BCDE preserved.

L3 HL points past block written.
X

MFT10 CALL :02C8B Write block

JMF 1 Q2CE Write trailer
4
P41 33223828 8383338838
¥ FAILURE DURING ROFEN x
30K K K 80K %000k KOk K 5 K K R KKK K K K X

X

RPNZO DCR 0/
INR C Load during program 7
CNZ : DDSE Print car.ret if not
JMP : D329 Back to read file leader

X

30K 3 30K K 3 kK K 3 6k K0k Kk 3 oK ok ok ok ok ok Rk
¥ CHECK FILE OF ANY TYPE X
KK 30K KOOKOKOK X XOR XK O K Kk KKk KKK

%
MFT12
AMBLK MVI A, 100 File type correct
JMF 1 02D7 Read and check program name
%

KK 0K 0K 0K K 0K K KK 30K K K KKK KK KK R KK KR X K KKKk K X
* WRITE BYTE ON CURSOR POSITION ADDRESS X
* AND UPDATE CURSOR FOSITION. X
XOKOK KK ORI KOKOKOK KK RO KRR R R R KRR R KKK KK KX X

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.

[T 3 3¢ 3% % 3% % % »

D95 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
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

D7ED 2A7200
D7FQ 77
D7F1 2B
D7F2 2B
D7F3 227200
D7Fé6 E1
D7F7 C9

D7F8 SE
D7F9 1600
D7FEB 23
D7FC C3F1DZ2

D7FF SE
DBOO 1600
D802 23
D80S C32ED4

DBO& E&FOQ
DBOB 324000
DBOR 320&6FD
DBOE C9

DBOF 7A
DB1O FEDO
DB12 DAEFEA

D815 ES
DB16 CS
D817 E1

LHLD

MoV
DCX
DCX

SHLD

POP
RET
X

DAl FIRMWARE D7%0-DBFA V1.0

10072
M. A

H

H
10072
H

Rev.1

Get cursor position address
Write byte on screen

) Update cursor addr

)

Save new cursor address

XAORR KKK KRRk RO R KORIOOK R X

X SAVE:

WRITE NAME LENGTH X

XK KR 3OK KKK KOK R R R KRR RO Xk R X

X

¥ Entry: HL3
X Exit: DE:
X HLs
X BC:
X At

%

M MOV
MVI

INX
JMF

FPT22

4

Addr.

length byte of name.

Length of name.
Points past string.

Preserved.

Checksum on string.

E,M
D, 100
3

:D2F1

Get name length

HL to 1st byte of name
Write name length

K K K K K K 0K KK 0K 3K K K 0k oK K K KOk K KOk XK
¥ INITIALISE LOADING FROM TAFE ¥
EERKRRRRRRRRRRRKRERRXRRKXRRRRKRR

. 4
¥ Entry: HL:

¥ Exits DE:

L3 HL:
L3 AFRC preserved.
X
MFT23 MOV E,M
MVI D,:00
INX H
JMF : D4ZE

X

Points to length byte of name requested
Length requested name.
Foints to first byte of name.

53K K KOK 3KOR K 0K KOO K KO K Ok %
x UFDATE FOROM/FORO ¥
XX ERRRAORERR KRR KRR RNk

X

¥ Entry: MPTS2:

X MPTS31

X

MFTS2 ANI :FO

MPTS3 STA : 0040
STA 1FDO&
RET

X

KRR KRR XK KKK XKK

* part of 2EACIL *

OO KK KK XK

X

¥ If pointer is off top

X

FCK40 MOV AD
CP1 : DO
JC 1 EAEF
FUSH H
FUSH B
FOP H

Get length requested name
in DE

HL points to l1st byte name
Cassette motors oni ret

Byte for ROM/cassette select in A.
New FOROM byte.

Enable ROM/cassette select
Load POROM
and FPORO

visible screen:

(2) if <= CF (no over+flow
below Q)

) if > CF:

) Exchange EBC and HL

)
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1688
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
2173
214
219
216
217
218
219
220
221
222
223
224

~Se
2‘-:.1

226
227
228
229
230
23

232
233
234
235
236

~r
L

258
239
240
241
242
243
244
245
246
247
248
249

peie
Da1?

DE1Cc

D81D

D8zo
DR21
D824
D8zZS
Dazé
D827
Dazs8
paz’
DBZ2A
D82D
DB2F
pasz
D835
pa3é
DBZE7

DB3A

D83EB
DB3E
D840
D841
DB4z
D843
DBa4g
DB4%
D846
D847
DB4A
DB4R
D84cC
DB4D
DB4E
DE4F
DGO
DS
pDas2
D8EZ
nass
D856
nas7

DAI FIRMWARE D790-D8FA V1.0 Rev.l

c1
C3EFEA

FF

CDZED8B

FS
c226D8
E7

75

F1

ES

DS

FS
CD?1E7
IE3Z2
CDCS0Z
F1
213E01
2ol
C368Dé

OO0

CDSAEY
E&3OQ
FS

SE

23

Sé6

7H

Bz
CAZOEY
ER

73 )

2B

S6

23

7E

23

26

SF

7A
DEOO
ol

1E
CD39DE

POF
IMP
X
DATA
X

B
: EAEF

sFF

3K 3K K K K0k KK K KKK K X KKK X
¥ RUN basiccmd SAVEA X
0K KKK ok K K ok 0K K KKK KOk KOk X

X
RSAVA CALL

FUSH
JINZ
RST
DATA
LD9? FOF
FPUSH
PUSH
FUSH
CALL
MVI
CALL
FOF
LXI
Mov
JMF
¥
NOF
*¥

: DB3R

FSW

: DB26
4

279
FSW

H

D

FSW
sE791
A, 32
1 Q2C5
FPSW
H, : Q13E
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

Get type array

(0) Evaluate program name
File type byte 27

WOPEN

Get type array

Startaddr EBUF

Type into EBUF

Write 2 blocks + trailer

3K K KK KKK K 3 K K K KK X 30K 0K KK 3KOR 0K KK JOK KR 3OOk X
x EVALUATE ARRAY TYPE TO BE SAVED/LOADED X
K K KO KKK KKK KKK R ORI K XX R R KKK KKK

X

¥ Exit: A:

X DE:

3 HL:

X I=1:

3 =02

X

RLSAS CAlLL
ANI
FUSH
MOV
INX
MOV
MoV
ORA
JZ
XCHG
DCX
DCX
Moy
INX
MoV
INX
SUR
MOV
MoV
SRI
MOV
DCX
CALL

Array type.

Length all array elements.

Beginaddr.

ist array element.

String array.
INT/FPT array.

tE9GA
: 30
FSW
E,M

H
D.M
AE
D
:

E9?0

e ?

2

- Dw
DOOT

“«Do=DPMITDPICOIX

2
m

9

(0) Get 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 1st 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 FEZ0 CP1 : 20 Set Z-flag on type

252 D8SD C9 RET

253 x

254 KRR RKRRRRRRR KRR KKK

255 ¥ RUN basiccmd LOADA ¥

256 KKKEERKRERRRRKKRFRKKKK

257 1

258 DBSHE CDSEDB RLODA CALL 1DB3B Evaluate array type to be
259 loaded

260 DB&1 ES PUSH H Save startaddr array elem.
261 DB&2 FS FUSH FSW Save type

262 DB&3 CD78BDé& CALL :D678 Evaluate requested program
263 name; prep. select ROM bank
264 DB&& CDOBDSB CALL :DBOB Select ROM bank 1

265 DB&9 FI FOP PSW Get type

266 DB6A C3IOFEE JMF :EEOF {1) Read block from tape anc
267 store it in array

268 X

269 3822233323333t 3333 22333222888}

270 ¥ INITIALISE "EDIT": EMPTY HEAF, K

271 ¥ CLEAR SYMBOL TABLE, MOVE PROGRAM ¥

272 3383233233223 23333333323 383883

273 *

274 ¥ Part of "Init. EDIT’ (OE263).

275 *

276 ¥ Entry: CY=1: Not sufficient memory available.
277 3

278 DB&D DA10DA MFT33 JC 1 DAL1O Evt. run error "0UT OF
279 MEMORY "

280 DB70 C3E2ECE JMF : CB23 Empty heap, move

281 program, clear symtab
282 X

283 R R RO KRR KRR R KRR KRR KRR R R RN KX

284 ¥ LIST CURRENT LINE IF LINENR IS CORRECT X

285 30K K K K 3K K K K 0K KK KK KK K K KK K K R KR R K KR OR R KO KK

286 *

287 x Part of "run LIST <range>’ (OE1Bé6).

288 X

289 ¥ Entry: CY=0 if linenr. <= 0 or 2> FFFF.

290 X

291 D873 D215DA MFT3IA JNC :DA1S Evt. run error “NUMBER
292 OUT OF RANGE’

293 D876 CIABEC JMF tECAR (0) List current line
294 X

295 FOK KKK K R KOK X KKK KK KRR KRR R kR XX

294 ¥ INPUT FROM EDIT BUFFER X

297 KKK KK KRR KOO OO R X XKk

298 X

299 ¥ Part of ’restart interpreter” (CBZ3).

300 X

301 DB79 ES MFTOS FUSH H

302 DB87A CD?1EZ2 CALL ::E291 (0) Input from editbuffer
303 DB7D E1 FOF - H

304 DB7E C9 RET

305 X

I06 T332 2228333333333333333332828 381

307 ¥ part of RUN *CLEAR’ (OE&6EBES) ¥

308 1223222323833 3233333233383 8 8

309 ¥

310 X Checks for heap toc big.

311 L3
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312 DB87F CDFBE6 MPT42 CALL ::E&FB (0) Get space req. in HL
=13 Dpas2 7C MOV A.H

314 DB8B3 B7 ORA A Set flags on hibyte
315 D884 37 sTC Cy=1 if » 32K

%16 DBBS C9 RET :

317 X

18 3K oK 3K KK K ok 20K 3 30K K0k KK K KKK 0K KoK R R KRk X X

319 ¥ EVT. INITIALISE 4 COLOUR ANIMATE X%

320 3 o % ok 30KK KK 3 3K ok KK K KOKKOR K R R KKk R X kX X

321 *

322 ¥ Fart of ZE9C3.

323 *

324 DBBSL FELA4 SFTO4 CFrI 114

325 DBB8 DO RNC Abort if A >= 14
326 DAY 32C100 STA : 00C1 Set for 4-colour animate
327 DBBC C9? RET

328 A

329 30K K K0k Kk X

330 X DATA %

331 KkRkkkkk

332 #

333 D8EeD 20 LD221 DATA :20 Space

334 DBBE 8C72 ' DATA :8BC,:72 Pntr. to "MODE’

335 DBYO 00 DATA :00

336 X

337 % 3 3 3K K K 3K K oK 30K 3K K KOK 30K K KOK K KKK R KK

338 % part of 1EEOB - (not used) ¥

339 33K 3K 3 0 KK oK K R KKK KK R OK K K KKK K K

340 *

341 DB?1 FS LD10S FUSH FSW

42 DBY2 CDYIE7 CALL ::E791 (1)
* 343 DBYS F1 FOF FSW

344 DB96 C? RET

345 X

346 533K K 0K o 0K KK oK 0K K K K 0K XK K K K KK KKK KR Rk K Ok KOOk K
347 * READ BLOCK FROM TAFE, EVT. ERROR REFORT X
348 3K K K KK 3K K K 30K 3 0K K KKK KKK KKK KKK KR K OK KR KO KKK K
349 *

350 ¥ Fart of LOADA (1EEOF).

351 ¥

352 D897 CDDloZ2 MPT19 CALL :02D1 Read block from tape
352 D8YA D2RB3ID2 JNC : D2B3 Evt. run *LOADING ERROR”
354 DBSD C9 RET

355 £

356 33K 30K 50K 530K KK 30K 50K 30K K 0K 3K K KKK 50K KOk KOk KOK K K KK

337 * LIST ARRAY NAME, SPACE, EXPRESSION X

358 30K 3K % 30 30K 3K 0K K0 30K K OK K K0k 30K 3Kk K K 50K 30K K0k X0k KK

359 1

360 ¥ Used in listing “Savea/Loada’ textlines.
361 ¥

362 DBYE CDF7EE SCN30 CALL :EEF7 (Q) List array name
363 DBAL1 C3I6SED JMF 1ED6S (0) List space, expression
364 X

365 DBA4 FF DATA :FF

366 DBAS FF DATA :FF

367 'y

368 3K %K 3 K 50K 380K 3030K K 0K K0k K 0RO KKK R K

369 ¥ INITIALISE SOUND GENERATOR X

370 200K K KKK O 50K oK K 30K 20K % K 30K KKk K KOk K %

371 *

372 X All sound channels are switched off.

373 x



PABGE 07

374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
399
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
311
412
413
414
415
416
417
418
4179
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435

DBAL
DBAY
DBAB
DBAD
DBAF
DBR2
D8BS
DBEB8
DB8BE
D8BE
DBCO
D8cz
DBC3
DBC4
DBC7

DeCcs
DBC?
DBCA
D8CD
DBCF
D8DO
D8D2
DBD3
D8D&
DBD7
DeDe

D8DA
D8DC
DBDD
D8DE
DBDF

DBEQ
DBE1
DBEZ
DBES
DBE7
DBES8
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2106FC
3636
3676
36B6
210000
2204FD
229402
21C201
110E00
0EOQ4
36FF
19

oD
C2C0DB
c9

FS
ES
2103FE
3680
2B
36FE
EB
2200FE
EB

24
36FD

36FF
35
El
F1
Cc?

FS

ES
2103FE
3690
2B
J6FE

* Exita

3
SNDINI

SNI10

X

AB preserved, CDEHLF corrupted.

LXI
MVI
MVI
MVI
LXI
SHLD
SHLD
LXI
LXI
MVI
MVI
DAD
DCR
JNZ
RET

H, :FCO&
M, 36
M,176
M, :Bb
H, : 0000
tFDO4
10294
H,:01C2
D, : O00E
C,:104
M, tFF

D

c

: D8CcCo

EXRKRKERR KRR KRR KKK
¥ OUTPUT TO DCE-BUS *%
3K KKK OKOK K K K KOK XK kKO KOk K K

x

¥ "Real World’

output.

¥ Real World address.

¥

¥ Entry: D:

4
X
RWOF

X

E:

FUSH
PUSH
LXI
MVI
DCX
MVI
XCHG
SHLD
XCHG
INR
MVI

MVI
DCR
FOF
FOF
RET

Busaddress.
Data for output.

FSW

H
H, : FEQ3
M. : 80

H

M,:FE

:FEOO

M
M, :FD

M, :FF
M

H
FSW

XK K 0K OK KKK XK KK KOk KOk X K
x INFUT FROM DCE-BUS X
FOKOKKOK K KOKR R X XK KR X KKK XX

A e ¥ M MW M

WIF

Entrys
Exit:

*Real World®
Real World address.

D:
E:

PUSH
PUSH
LXI
MVI
DCX
MV 1

input.

Pusaddress.
Data received.

FSW

H
H, s FEO3
M.:90

H

M, :FE

)
) Load 3 timers
)
)

Volume 4 channels off

and remember it

Start 1st SCE

Length SCB

4 blocks (3 SCEB, 1 NCR)

FF in 1st byte SCE (= off)
Calc start next block

Next block if not ready

Writes a byte to a given

GIC control address

All ports output

FPort C addr. in HL

Clear bus expand signal
Data in L, busaddr. in H
Data in PA. busaddr. in FB
Address PC in HU

Set bus expand signal
Set write strobe true
(Now data exchange done)
Reset strobe

Clear bus expand signal

Reads a byte from a given

GIC control addr. in HL
FPA input., rest output
Address FC in HL

Clear bus expand signal
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336
437
438
439
440
441
442
443
444
445
446
447
438
449
450
451

3K K30 K K K K K KR 0K K K KK K K K R KK KOk X
¥ SYMBOL
3K K 3K KOKKOK K K K KK K 30 KKK K K KK KK X

DBEA
DBEE
DBEE
DBEF

DBF i
D8F 4
DBFS
D8F7
DBFB8
DBF9
DBFA

DBFE

DAI FIRMWARE D790-D8FA V1.0

7A
JZ01FE
34
36FB

ZA0VOFE
SF
Z&6FF
35

E1

F1

co

AMBLK D7E6 CASIN
LD10S D891 LD221
MFTO1L D795 MFTOS
MFT19 DB97 MPT22
MFT3S D86D MFT3IA
MFTSE D808 FCKA40
RPN20 D7DE REAVA

SCNSO

WFT

D8YE SNDINI

D7CH

¥ I

TABLEH®

D795
D88D
D879
D7F8B
DB73
DBOF
DB1D
DBAL

MOV
STA
INR
MVI

LDA
MOV
MV I
DCR
FOF
FOF
RET

END

CINTHE
LD9S

MFT1O
MPT23
MPT42
RLODA
RWIF

SNI1O

A,D
:FEO1L
M
M,:FRE

1 FEQO
M, :FF
M

H

FSW

D7A4
D7ER
D/D8
D7FF
DB7F
DBSE
DBEQ
DBCO

Rev.1

Busaddress in A
Store busaddress

in FB

Set bus expand signal
Set read strobe true
(Now data exchange)

Data to A
Data in E

Reset strobe

CINTE
LD?9

MPT12
MFPT25S
MPTS2
RLSAS
RWOF

SFTO4

D7CE
D826
D7Eé6
D720
DBO6
D83EB
pacs
D886



