FAGE o1

a0z
O0%
004
Q0%
O0s
Q07
08
Q09
Q10
011

012
0173
al4
015
016
o017
018
019
020
021

022
023
024
025
026
Q27
028
029
Q30
031

032
O3
0Z4
O35
0%6
Qx7
0z=8
039
040
041

042
0473
044
045
046
047
049
049
(e
051

052
053
054
0SS5
0Sé
057
0S8
0S99
b0
061

062
063

CO00

CO03
Coos
CO0O9

cooc
COOF
Col12

COo1S
co18
Colb
CO1E
co21
CO24
coz7
Co2A
COZ2D
CO30
CO33

CO35
cozse
CO39
CO3C
CO3F
CO40
Cco42
cO45
co47
co4Aa
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C319C7

CIZ5CO
C3F3ECO
C3FRCI

C379C0
CEBERCO
C3IDSCO

C3ACCO
C31ECZ2
C334C2
C349C2
C361C3
C373CS
C3B2CES
C314Ce
C3S3Ce
C386C4
E300

22D200
ER
22D0O00
SAOZFER
B7
IEQO
FA47CO
JE7R
3I2D4A00
cCe

ORG 1 CO0O0

¥

X

X

x e 1]

xxx MATH. UTILITIES %xxx

* EosooooOESEEERSSESS

%

%

KK OKORRORJOR R O Kk

¥ ENTRYPOINTS %

AR RO R ROK Rk XK RK

X

BASE JMF 4 C719 Reset (entry on hardware
reset)

XINIT JMP 1 CO35 Math. package initialisation

XF INM JMF t COF3 Incr. FFT number in memory

XFDCM JMF :CIiFE Decr. FPT pumber in memory
(not used)

XFCOMF  JMF : C079 FPT Compare

XIINM JMF : COBRBE Incr. INT number in memory

XIDCHM JMF : CODS Decr. INT number in memory
(not used)

XICOMP JMP : COAC INT Compare

XPLUSH JMF sC21E Save MACC on stack

XFPOF JMF 1C234 Retrieve MACC from stack

XFCR JMF 1 C249 Input FFPT number to MACC

XFERC JMF :C361 Conv. FPT number for output

XICE JMP :CS73 Input INT number to MACC

XIBC JMF 1 CSR2 Conv. INT number for output

XHCE JMF 1C614 Input Hex number to MACC

XHEC JMF : C6S3 Conv. MACC to Hex for output

XFRTY JMF :C486 Pretties up FFT/ZINT number

DECEBUF DREL 1 O0E3 Location output buffer

%

30K 300K KK KK 3K 0K 0K %K 0K 0K 0 5 K 00K K0O0K K R OKOk K K K
¥ MATH. PACKAGE INITIALISATION X
XK KR O KRR KRR KRR KRRk XK XK

¥ Entrys HL: Address input encoding routine (DDEOQ).
X DE: Base address error routines (C7F2).
X Exit: AFDEHL corrupted, EBC preserved.
*
MINIT SHLD :00D2 Init. (00D2/3)=DDEO
XCHG
SHLD :00DO Init. (0OODO/1)=C7F2
LDA : FBO2 Get math.chip status
ORA A Check if math.chip present
MVI A, : 00 Flag = 0 if not
JM :CC47
MVI A,: 7R Flag = #7B if present
LCi8 STA : 00D4 Set math.chip flag
RET

¥

ERXEERKRKRRRRKROK KRRk KRKk X
¥ OVERFLOW ERROR ROUTINE *
RARERKRERKE A KK RN KRR R R KKK XK

X

¥ (From LC20 common part for various entries).
X

¥ Jump to (00D0O/1) = Address ‘overflow error’”
¥ routine (C7F2).
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0&64
065
066
067
048
069
070
071
072
073
074
075
076
Q77
078
a79
080
081

082
083
0B84
085
086
Q87
088
089
090
091

092
Q93
094
095
096
Q97
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

C04B
co4Cc

CoarF
COS0
COoS1
cCos52
C0SS
COS6
Cos7
cCOS8
cose
COSA
COSE
cosc
CoOSD

COSE
COSF
Ccos2

CO&5
COs&6
Co69

CO&C
CO6D
Co70
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ES
210000

FS
DS
ER
2ADOO0
19
7E
23
bb
6F
D1
F1
ES
ce

ES
210200
C34FCO

ES
215ECAH
C30CD2

ES
210600
C34FCO

X
X Entry: If start at LC20: offset in HL.
¥ Exit: AFBCDEHL preserved.
X On stack original returnaddress.
X
FPEOV PUSH H

LXI H, 1 0000 Init offset = 0
3
LC20 PUSH FPSW

PUSH D
XCHG Offset in DE
LHLD 100ODQ Get addr pointer
DAD D Add offset
MOV AsM
INX H
MQV H,M
MOV L.A Get addr routine in HL
FOP D
FOFP FPSW
XTHL New addr on stack
RET Continu with new address
X
KRR ROOR R R KRR KKK
¥ ARGUMENT ERROR X%
ARRREEREERERR KR KK
X

¥ Jump to (00DO/1)+2 = Address “number out of range’
¥ routine (C7F4).

®

¥ Entry/exit: See FPEOV.

*

FPEAE PUSH H
LXI  H,:0002 1Init. offset

JMP :CO4F Calc. new addr, go to it
X
O RO OK R OO Kk R KK KRR XX
X UNDERFLOW ERROR ¥
AR RRRKR KRR KKK KK
¥
¥ Jump to (0ODO/1)+4 = Return (C7Fé).
¥ Underflow gives O as result of operation.
X
¥ Entry/exit: See FFEOV.
X

FFEUN FUSH H
LXI H, :C45E Addr. FFT(O)

JMF :D20C Copy "0'" into MACC
X
0K 00k 0 K K KK K R R KOk R KKKk
X DIVIDE BY ZERO ERROR X
L SSESS RSS2SR Y
X
¥ Jump to (00DO/1)+6 = Address "divide by zero’
¥ routine (C7FB).
X
¥ Entry/exit: See FFEOV.
]
FFEDO PUSH H
LXI H, 1 Q006 Init. offset
JMP 1 CO4F Calc. new addr, go to 1t

*
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126 KO IOR R ROk KRR KRR X

127 ¥ GET CHARACTER FROM LINE x

128 AEEERREEERRX KKK AR KRKKRKX

129 X

130 ¥ Entry: None.

131 ¥ Exit : All registers preserved.

132 X Address to continue on stack.

133 X

134 CO73 ES LC22 PUSH H

135 CO74 2AD200 LHMLD :00D2 Get addr “Get char’” routine
136 CO77 E3 XTHL on stacks restore HL

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

138 ¥

139 20KK 30K K K KK Ok K ROk Ok R Rk Rk X

140 * FLOATING POINT COMPARE X

141 3K 33K 300K K KKK K KK KKK KOK XK K0k

142 X

143 X Compares normalised FFT numbers in MACC

144 X and in M.

145 *

146 ¥ Exit: ARCDEHL preserved.

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

148 X CY=0,8=0,2=1: both nrs. identical
149 ® CY=0,5=0,2=03 MACC > M

150 3 CY=0,6=1,2Z=0: MACC < M

151 X

152 C0o79 CS FCOMFP PUSH B

153 CO7A FS PUSH FSUW

154 CO7R 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 1n E

159 COBO AE XRA M XOR both exp.bytes

160 COB1 FAB7CO JM 1 COB7 Jump if different signs
161

162 ¥ If equal signs:

1463

164 COB4 C3EBDI JMF :tDI1IEB Goto DI1EB, return to COB7
165 X

166 COB7 17 LC23 RAL

167 C088 C2AICO JNZ 1 COAZ

168 COBR 7R LC24 MoV AE

169 COBC 96 SUR M Comp. exp. bytes

170 COBD C2A2C0O JNZ t COAZ2 Jump if not equal

171 CoR0 23 INX H

172 CO%1 78 MOV A, B

173 CO92 96 SUE M Comp. ist bytes mantissa’s
174 CO9ZF C2AZ2CO JINZ 1C0A2 Jump if not equal

175 C096 23 INX H

176 CO97 79 MOV A.C

177 CO098 946 SUR M Comp. 2nd bytes mantissa’s
178 CO99 C2A2CO JINZ 1COAZ Jump if not equal

179 CO9C 23 INX H

180 CO9D 7A MOV A,D

181 CORE 96 SUR M Comp. 3rd bytes mantissa’s
182 CO9F CAARLLCO LC25 Jz s COAL Jump if not equal

183 COAZ 1IF LC26 RAR ) Set flags for output
184 COA3 AB LC27 XRA E )

185 COA4 F&601 LC28 OR1 101 Clear CY-flag

186 COASL EIL LC29 POFP H

187 COA7 D1 POP D
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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

coAB
CoA9
COAA
COAB

COAC
COAD
COARE
COAF
COEO
COE1
cop2
COR3
COE4

COR7

COR8

COER
COERC
COBRD
COEBE
COBF
coco
cocz
CoC3
cocé
coc7
cocs
COoCE
cocCC
CoCD
COCF
COD2
COoD3
COD4
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C1
78
C1
ce

cS
FS
DS
ES
E7
15
SF
AE
F28BCO

AE

C3A4CO

FS

ES

23

23

23
3JEO3
34
c2D2C0
2B

3D
C2C2Co
34

7E
FEBO
CC4BCO
El

F1

ce

POP R
MOV AB
POP B
RET
x
AEKEERRRKERRRRKKRRKK
¥ INTEGER COMPARE x
123333323338 2333¢8¢8 8
%
X
X
b
*
X
¥ Exits:
X Flags: S5=0,
X S=0,
X S=1,
X
1COMF PUSH B
FUSH PSW
PUSH D
FUSH H
RST 4
DATA 15
MOV E,.A
XRA ™
JF 1 COBEB

¥ If different signs:

LC241

X

Rev.1

Restore A

Compares INT numbers in MACC and M.
REMARK: Routine is incorrect when both

numbers are negative ! Then result
is if MACC > M due to LC26/LC27.

ABCDEHL preserved. CY=0

XRA

JMP

M

1 COA4

Z=1: Both numbers equal
Z=0: MACC > M
Z=0: MACC < M

Copy MACC to reg. A,H,C,D

Sign byte in E

XOR both sign bytes

I1¥ both nrs have same sign:
compare

Find out which one is neqg:
S=1: MEM pos; MACC neg
S=0: MEM negj MACC pos
ARbort

300K K 3K 00K K 3K 3K oK 3K oK 0k R 3K K R KKK kKK K K OK ROk Ok K Ok
x INCREMENT INTEGER NUMBER IN MEMORY x
KRR AR ROR KRR R RO R KX KRR KX R XK

i

X Entry:
X Exit:

X
IINM

LC3O

LC31

HL points to ist byte of INT number.
All registers preserved.

PUSH
PUSH
INX
INX
INX
MV 1
INR
JNZ
DCX
DCR
INZ
INR
MOV
CPI1
Cz
POP
FOP
RET

PSW

H

H

H

H

A,: 03
M
:COoD2
H

A

1 COC2
M

AM

: 80
:CO4R

FSW

HL pnts to last byte
Nr of bytes for INT nr
Incr. INT nr.

Ready if no overflow
Goto next byte

ist byte reached?
Incr. next byte
Incr. 1st byte

Get it

msb=17

Then overflow error
Normal return
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250 %

291 KK K ROK KK K K KKK K K K KK XK 0K KK K R KO KK X K K OK K OK KOKOKKOK KKK
252 % DECREMENT INTEGER NUMBER IN MEMORY - (not used) ¥
253 3K KK AOK KR KKK 0K XK KKK K OKR OKOK JOK K KO K K KOK KKK K R KKK KR X
25 i

255 ¥ Entry: HL points to 1st byte of INT number .
256 % Exit: All registers preserved.

287 *

258 COoDS FS IDCM PUSH FSW

259 COoDé €S FUSH E

260 COD7 ES FUSH H

261 cob8 23 INX H

262 COoD? 23 INX H

263 CODA 27 INX H HL pnts to last byte

264 CODE 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 3C INR A Check for overflow

268 COEQ C2EFLCO JNZ : COEF Ready 1f no overflow
269 COEZ ZR DCX H Goto next byte

270 COE4 OS DCR k Decr. byte count

271 COES CZDhCo JINZ : CODD Next byte if not ready
272 COEB 35 DCR M Decr. hibyte

273 COE9D 7E MOV AM

274 COEA FET7F CPI1 1 7F Check for overflow

275 COEC CC4RCO Ccz :CO4B Then run overflow error
276 COEF E1 LCZE3 FOF H Normal return

277 COFO C1 FOP B

278 COF1 F1 FOF FSW

279 COF2 C9 RET

280 4

281 FOK K 30K B0 K08 K KK 0K OR300k 0K K oK R KKK R KKK KK KK K K KKK Ok X
282 % INCREMENT FLOATING FOINT NUMBER IN MEMORY X
2873 K K K KK K KK 0K K K K 30K K 08 0K KK KK KKK KOKKOKKOK KRR X
284 X

285 ¥ 1¥ number = 0, or exponent < O, a 17 is added
286 ¥ to the 1lsb of the mantissa. Else, the position
287 x of the least significant 1’ 1s looked up, and
286 ¥ a 17 is added to this position.

289 % 14 the lsb of the mantissa is already a rounded
290 ¥ value, no increment occurs.

291 *

292 X Entry: HL points to 1st byte of FPT number.
293 ¥ Exit: All registers preserved.

294 X

295 COF3X FS FINM FUSH PS5W

296 COF4 CS FUSH B

297 COFS DS FUSH D

298 COFé6 ES PUSH H

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

300 COFA 7E MOV AM Get exp.byte

301 COFE E&T7F ANI s 7F Mask sign bit

202 COFD CAACCI Jz :C1AC 1§ nr=0: add 1, abort
203 C100 FE40 CFrI : 40 Is exponent negative?
304 C102 D2ACC1H JNC :C1AC Then add 1, abort

305 C105 FE19 CPI £ 19 Lsb of mantissa is not lsb
I06 of number 7

307 C107 D24DCH JNC :C14D Then Fopall, ret

208 C10A BE CMF M Check if nr. is negative
309 C1OR 23 INX H '

T10 CloC C252C1 JINZ sC152 Then jump
311
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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
47
348
x49
380
351
52
353
354
355
356
357
3c8
359
360
361
362
JI63
364
365
366
367
368
369
370
371
72
373

C10F
ci11
Ci1i4
c117
cii8
Ci1A
C11iD
C120
ciz1
C123
C126
C127
ci128
Ci2B
ci12C
Ci12E
Ci12F
C130
C133
C134
C136
C137
C138

Ci13B
C13C
C13D
C13E
C13F
C140
Ci141
ci142
C143
Cl44
C145
Cl14¢46
C147
c148
C14A

C14D
Ci4E
C14F
C150
Cc151

C152
C154
C157
Ci5A
C15B
C15D
C160
C163
C1é4
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D&OY
DCEEC1
DAZ&CH
23
D608
DCEEC1
DAZEC1
23
D&0OB8
CDEEC1
B&6

2P
D24DC1
2B
JEQ1
86

77
D24DC1
2B
JEQ1
86

77
D24DC1

iF
77
23
7€
iF
77
23
7E
1F
77
2R
2R
2B
3E01
CDEAC1

El
D1
951
Fi
ce

D&O?
DCEEC1
DA7DC1
23
D&0OB
DCEEC1
DA73C1
23
D608

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

LCE4

LC36

x 1f overflow

LC37

EXIT

¥ Find lsb of

LC39

SuUl
cC
JC
INX
=10 ¢
ccC
JC
INX
SuUT
CALL
ADD
MOV
JNC
DCX
MV1I
ADD
MOV
JNC
DCX
MVI
ADD
MOV
JNC

RAR
MOV
INX
MOV
RAR
MOV
INX
MoV
RAR
MOV
DCX
DCX
DCX
MV1
CALL

POF
FPOF
FOF
POP
RET

SuUIl
cC
JC
INX
SuUI
cc
JC
INX
sSuUIl

309
tC1EE
1IC136
H

1 08

s C1EE
:C12€E
H

1 0B

s C1EE
M
M.A
:1C14D
H
A,201

In 1st byte 7
Then SHL bit into A (A) time
and jump

In 2nd byte 7
Then SHL bit into A (A) time
and jump

In 3rd byte 7
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 1f no overflow

Overflow: add 1 to lst byte

Add 1 to 1st byte mantissa
Ready 1if no overflow

into exponent byte:

Shift all bits in
mantissa right
one position

W At N e e N G N e

HL pnts to exp.byte

Add 1 to exponent

mantissa if nr is negative:

: 09
sCiEE
:C17D
H

: 08
tC1EE
:C173
H

1 08

In ist 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 7
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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
301
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
319
420
421
422
423
4724
425
426
427
428
429
430
a3y
432
433
34
435

Clé6
C169
Cib6A
Cl16E
Ci6C
C14D
Ci70
C171

2175
Ci74
C175
Ci76
c177
Cl7A
C17E

Ci7D
C17E
C17F
cigo
cis1l

ci84
ciBé
ci87
cies
c189
CiBA
CiBE
ciec
c1i8D
C1BE
CiBF
cir0
cCi191
Ci192
C193
cC194
C195
c198
c199
€19

C19F
C1A0
C1A1l

C1AZ

ClAé
C1A7
Ci1A%
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DCEEC1
47

7E

90

77
D24DC1
2B
3EO1

47

7E

Q0

77
D24DC1
2B
JEQ1

47
7,3
0
77
FA4DC1

0618
23
23
B7
7E
17
77
2B
7E
17
77
2B
7E
17
77
E7
FARFC1
Q5
CAALCH
C386C1

2B
78
D619

24AC1H

2B
3600
C34DC1

cC 1C1EE
MOV
MOV
SUR B
MOV M
JNC s
DCX H
MV1 A

MOV
MOV
SUR
MOV
JNC
DCX
MVI

LCA4O

- -
= D I

»
Qo

PI=IITDMWD
ok] :

o

MOV
MoV
SUB
MOV
JM

ELEL
»
o

M-
> XD

¥ I¥f not normalised:

MVI
INX
INX
ORA
MOV
RAL
MOV
DCX
MoV
RAL
MOV
DCX
MoV
RAL
MOV
ORA
JM $
DCR 2
JZ 1C1A6
JMF :C186

B,:18
1.ca2

DI X 5?3'122
X

I'IEZ
X D I D

>3

¥ Normalisation done:

LCAS DCX H
MOV A,R
SUI :19
JMP  1C14A

¥ If exponent

LC44 DCX H
MVI M, 100
JMP  :C14D

#» Simply add 1

(FINM) or add -1

Rev.1

Then SHL bit into A (A) time

Subtract 3§ from 3rd byte

Ready 14+ no borrow

Subtract 1 from 2nd byte if

borrow

Subtract 1 from 2nd byte
Ready 1f 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
I+ exp. now zero
Cont. normalisation

Fnts to exp.byte

Get exp. count

Minus nr of bytes in
mantissa

Update exponent, quit

Exp.byte is 0O
Popall, ret

(FDCM) »
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436
437
438
439
440
441
442
443
444
445
444
447
448
449
450
451
452
453
454
ass
456
457
458
459
460
461
462
447
464
465
446
4467
468
469
470
471
472
47%
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497

C1AC
C1iAD
C1lAE
Cl1AF
C1iBO
CiB1
C1B2
CiR3
CiE4

Ci1B7

CiEA
C1BE
CiEC
C1ED
CiBE
C1EF
cicCi1
cicz
C1C3
Ci1Cé
cic7
cicse
CiC®
cicA
CICE
cicC
CiCD
C1CE
CICF
CiDo
C1D3
CiD4
CiDS
C1iDé
cCiD9
CiDA
ciDC
CiDD
C1DE
C1iDF
C1EO
C1El

C1E2
C1E3
CiE4
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E7
oC
EB
E7
00
EB
E7
OF
C34DC1

21D500

ES
DS
cs
4F
7E
E&BO
47
7€
CDE9C1
FS
A9
2F
57
Fi
81
4F
1F
A9
A2
FAE2C1
79
17
A9
FAE2C1
79
E&7F
EO
77
c1
D1
E1
C9

b
17
B7

LC4S RST 4
DATA 0C
XCHG
RST 4
DATA 100
XCHG
RST &
DATA 10F
JMF :1C14D
|
FEREEKRERRERERKKKE
* ADD EXFONENTS %
FEEERRERERRERKNEY

LC225 for operand
LCA446 for operand in M.

Rev. 1

Copy number into MACC

Add &t or -1 (FPT)

Copy MACC into memory

Fopall, ret

in MACC.

Entry: Byte to be added to exponent in A.

CyY=0:

4

X

4

x

¥k Exit: BCDEHL preserved.
|

X Cy=1:

LC225 LXI

X

LC46 PUSH
PUSH
PUSH
MOV
MOV
ANI
MOV
MOV
CALL
PUSH
XRA
CHMA
MOV
FOF
ADD
MOV
RAR
XRA
ANA
JM
MOV
RAL
XRA
JM
MOV
ANI
ORA
MOV

LC47 FOF
POP
POFP
RET

¥ If overflow
LC48 MOV

RAL
ORA

0.K.

Overflow.

H, :t OODS Addr. MACC

POWOT
o -

ErIP
m XD
0

OTV> DM =
N =

Byte to be added in C

Get exp.byte operand

Sign bit mantissa only

in B

Get exp.byte

Sign extend

Save sign extended exp.byte
XOR with byte to be added

Get sign extended exp.byte
Add byte to exponent
Store result

1f overflow into sign bit
Get new exp.byte

1f overflow into sign bit
Get new exp.byte

Exponent only
Add sign bit mantissa

Store it

CyYy=0

into sign bit:

A,C

A

Get new exp.byte
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498
499
S00
S01

S02
S03
S04
S0%
S06
S07
508
509
510
511

o912
S13
o914
515
=16
S17
518
519
520
521

922
523
024

WS

=
[ el

5927
524
929
530
531

8532
S33
5934
S35
536
537
538
539
540
541

o42
S43
544
545

546

ng

Cl1ES
Ci1Eé&

CIE®
ClEA
CIlER
C1EC
C1ED

Ci1EE
Cl1EF
CiFOQ
CiF1
CiF2
C1F3
CiF4
CiF7
C1iF8
CIiF?
C1FA

C1FR
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37

CZDEC1

o7
a7
07
1F
ce

FS
47
AF
37
17
04

C2F2C1

47
il
78
ce

Rev. 1

Abort with CY=1

BCDEHL preserved.
Normalized exp.byte in A: Exp.value in
bits 7-2, sign mantissa in bit 1, sign
exponent in bit Q.

sSTC
JMF tC1DE
X
L E3 333823338838
¥ SIGN EXTEND x
000k ok K K K KOk
s
X Exponent byte is normalized.
B
¥ Entry: Exp.byte in A.
X Exits
x
X
X
X
SEXT RLC
RLC
RLC
RAR
RET

X

3K 8K KKK KK KK 3K K KOk K KKK KRR K KRR KRR X

¥ MOVE A BIT INTO A
0K 0K KK 0K KKK ROK K R KK KK OKIOKOKK R K K ¥

Entrys:

Exits

™ 2% 3¢ % 3% % 2 % 2 3% 3

Coo

LCS1

N o N

0K K OR 30K KKK OK KKK OJOR KKK KKK K X
TABLEH®®
308 30K K KKK K K0K KKK KRR O KK X

X S YMBOL

BASE Cooo
FINM COF3
FFEUN CO&S
LCiB cCQ47
LC23 cos7
LC26 COAZ2
LC3O cocz
LC34 C10F

DECBUF CO3I3

FFEARE
1COMP
LC20
LC24
LC27
LC31
LC35

COSE
COAC
CO4F
CoB8B
COA3
coDz2
C12E

Used to place a

A contains
how often RAL has to be performed.
Result in A,B.

FCDEHL preserved.

FUSH
Mmov
XRA
sTC
RAL
INR
JNZ
MOV
FOF
MoV
RET

END

EXIT
FPEDO
IDCM
LC22
LC241
LCz8
LC32
LC36

PEW
R, A
A

C14D
Coé&C
coDsS
CO7X
CoR7
COoR4
COoDD
C13é6

LEFT (A) TIMES %

17 in the correct position in
a byte for adding/subtracting "1° to/from the
least significant

*1" of a FPT mantissa.

a neg. number indicating

Save nr of shifts
Clear A

Set CY

SHL

Update count

Continu if not ready
Save result

Result in A

FCOMF COQ79
FFEOV CO4B
IINM COEB
LC225 CiB7
LC25 CO9F
LC29 COAs
LC33 COEF
LC37 Ci4A
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LC39
LC4Zx
LC47
MINIT
XFCOMP
XHCB
XIDCM
XPRTY

Cc152
C19F
CI1DE
CO35
cooC
COo2A
co12
COo30

DAI FIRMWARE COO00-CIiFA

LC40
LC44
LCA48
SEXT
XFDCM
X1BC
XIINM
XPUSH

C173
CiAasé
ClEZ2
CiE®
Coo9
Co27
COOF
coi1s

LC41
LC4S
LCSO
XFBC
XFINM
XICRB
XINIT

Vi.0

Ci7D
Ci1AC
CilEE
co21
CO06
Coz24
Co03

Rev.1

LC42
LC4&
LCS1
XFCB
XHBC
X ICOMP
XPOP

CiBé
CiBA
CiF2
CO1E
co2D
Co15
CO1BE



FAGE 01
Q02

QO3

Q04

Q05

00k

007

008

(el

010

011

012

01=

014

015

(o} ¥

017

018

019

Q20

021

022 CIFB
023 CI1FC
024 CI1FD
025 CIFE
026 CIFF
027 C202
028 C203
029 C205
Q30 Cc208
021 C20A
032 C20D
033 C20F
034

Q35 C212
036 C213
0%7 C214
=8 C217
039

Q40

041

042 C21A
043 C21KE
044 Cc21C
045 C21D
046

047

048

049

0S0

051

052

053

054

OS5

OS6

0s7

058 C21E
059 C221
060 C222
061 CZ2S
042 C226

063

c229

DAIX

FS

CS

DS

ES
111AC2
7E
E&7F
CAACCI
FE4OQ
D2ACC1
FE18
D24DC1

BE
23
CASZC1
C30OFC1

81
80
QO
(e]4]

22E100
E3
22DF00
ES
210000
39

FIRMWARE CI1FB-C4346 V1.0 Rev.l

ORG tCIFB
L 3
*
X
K K 3K KKK KK K 3K 30K KR 0K K0K 30K J0ORKOK KOk 300K OR KRR XOKKOKK X ORKK

% DECREMENT FLOATING POINT NUMBER IN MEMORY ¥
30K KKK 0K KR K 3K KK KK OK KOK KKK R K KOO KR KX OO XXX K

%
¥ Routine is not used.
%
* If the number is O, or the exponent < O, -1 is
%X added to the mantissa. Else, a -1 is added/
X subtracted to/from the least significant "1’ of
¥ the mantissa.
¥ If the lsb of the mantissa is already a rounded
x value, no decrement occurs.
%
¥ Entry: HL points to FPT number in M.
* Exit: All registers preserved.
¥
FDCHM PUSH PSW
FUSH R
PUSH D
FUSH H
LXI D, :C21A Addr. FPT(=1)
MOV AM Get exp.byte
ANI 1 7F Mask sign bit
JZz :C1AC 1§ nr=0: add -1, abort
CF1 1 40 Is exp. negative 7
JNC :tC1AC Then add -1, abort
CrRT 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 1 C152 Into FINM for neg. nr
JMF :C10F Idem for pos. nr.
X
¥ DATA - (not used):
X
FFM1 DATA :B1 FPT (-1)
DATA :80
DATA :00
DATA :00
x

350K JOKKOK KKK 30K K KOKOK 0K KOKK X

%

SAVE MACC ON STACK *

ROXKROK KRR Xk KRR OR KRR KKK X

X
* Contents MACC is placed on TOS. Returnaddress
¥ is saved.
X
¥ Entry: None.
¥ Exit: All registers preserved.
X On stack: HL3; returnaddress; MACC.
X
FPUSH SHLD :100E1 Save HL
XTHL Get returnaddress
SHLD :O00DF Save it
FUSH H and put it on stack again
LXI H, : Q000
DAD SF SP in HL
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064 C22A E7 RST 4 Copy MACC to TOS

065 C22B OF DATA :10F

066 C22C 2ADFO0Q LHLD :O00DF Get returnaddr.

0467 C22F ES PUSH H on stack

068 C230 2AE100 LCS2 LHLD :00E1 Get original HL

069 C233 C9 RET

Q70 *

071 EXXRRRRRRRRRRKR R R ke R R KKK

072 ¥ RETRIEVE MACC FROM STACK %

073 200 K o 2K ok 3k o 0k ok Ok K0k K KK XKk Xk K

a74 x

075 ¥ Gets data from TOS and place it in MACC.
a7é6 x

077 ¥ Entry: None.

078 ¥ Exit: All registers preserved.

079 *

080 C234 22E100 POP SHLD :00E1 Save HL

081 C237 El POF H Get returnaddress

082 C238 22DFO00 SHLD :00DF Save it

083 C2Z3EB 210000 LXI H, 1 0000

084 C23IE 39 DAD Sk Get SP in HL

085 C23F E7 RST 4 Copy TOS to MACC

086 C240 OC DATA :0C

087 C241 E1 FOF H

088 C242 2ADFOO LHLD :0O0DF Get returnaddress

089 C245 E3 XTHL on stack

0?0 C246 CII0OC2 JMP 1 C230 Restore HL, ret

091 X

092 KK 30 3 K0k KK K K K K K K K 3k 30K Ok ok 30k koK 30K K 0K KK K K

093 ¥ INFPUT A FLOATING PDINT NUMBER TO MACC X%

094 353K KK KK KK K K oK KK KK 3K KKK KK 0K KK KR Ok KK KK K K K K

095 *

096 ¥ Converts a FPT number to binary into MACC.
097 ¥ The input string is converted as a integer FPT
098 X number. then multiplied/divided by a power of
099 ¥ 10, corresponding to the explicit exponent and
100 ¥ placement of the decimal point.

101 X

102 * Entry: C points to 1st digit of FFT nr in input.
103 ¥ Exit: CY=1: No error.

104 LS CY=01 Over/underflow error.

105 X C points past FPT string in input.
106 % ABDEHL, rest of F preserved.

107 x

108 C249 37 FCE sTC Cy=1

109 C24A F5 FPUSH PSW

110 C24ER DS PUSH D

111 C24C ES PUSH H

112 C24D CDAECZ2 CALL :C2AE Clear MACC+DEH; L=2E
113 C250 CD2FC3 LLCSE CALL :C32F Get bin.value of input char
114 C253 DCBAC2 cc :C2BA Value found: Move digit into
115 MACC

116 C256 DASQCZ2 JC : C280 and get next digit
117 C259 FEZE CF1I t 2E at ?

118 C25R CA&BC2 JzZz :C26R Then jump

119 C25E 1D DCR E

120 C25F 1C INR E

121 C260 CARLC2 Jz 1C2A6 If error

122 C26F FEA4S CFI 145 2 TRt

123 C265 CAB4CZ2 Jz 1 C284 Then jump

124 C268 C3I9FC2 JMF 1 C29F Convert FFPT exp: quit

125



FAGE O3

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

C26R
C26E
C271

C274
c277
cz278
C279
cz27C
C2Z7E
cz281

c284
c287
c28A
C28D

C270
C293
C296
C29%9
cCz29C

C29F
C2R2
C2A3
C2A4
C2A5

C2Aé
C2A9
C2AA
C2AB
C2AC
C2AD

C2AE
C2E1
C2R2
C2B3
C2Ré6
C2E9

DAl FIRMWARE CI1FEBE-C436 V1.0

CDDECZ2
CD2FC3
DCBRACZ

DALELCZ2
1D

1C
CARGLLZ
FEA4S
C4D9CZ2
C29FC2

CDD%CZ
CD2FC3
cepeez2
CC2FC3

D2A6LC2
CDDECZ2
CD2ZFC>
DCDECZ2
DC2FCS3

CDEEC2
=
D1
F1
ce

CD2DC3
El
D1
F1
SF
c9

215EC4H
B
oc
110000
212B00
Cco

* If digit is

»
F. T

Rev.1

E=0, H=H+1

Get bin.value of input char
I1f found: Move digit into
MACC

and get next digit

I1f error

‘g2 9

H=0 if not

1 not: convert exp, quit

H=0
Get bin.value of input char
I *+ or "=": 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
1f found:s H = 10 X H + A
Get bin.value of input char

Convert FFT exponent

Cy=1

DCR C

CY=0

¥ CLEAR MACC AND REGISTERS D, E AND H:

LCS4a CALL :C2DS
LCSS CALL 1 C32F
(I :C2BA
JC :C26E
DCR E
INR E
JZ 1C2A6
CFI 145
CNZ s C2D9
JNZ 1. C29F
¥ 1f digit is ’E”:
LCS6 CALL :C2D9
CALL :C32F
Y :C2DC
Cz s C32F
JNC st C2A6
CALL :C2DE
CALL :C32F
ccC 1 C2DE
54 & sC32F
¥ If digit 1s number:
LCS7 cAaLL :$C2EB
LCS8 FOP H
FOF D
POF FSW
RET
¥ If error:
LCSY CALL :C32D
LC&O POF H
POFP D
POF FSW
cMC
RET
X
X
¥ Exit: ABC preserved.
X L= 2B (%)
X
LCA1 LXI H, s C4SE
RST 4
DATA :0C
LXI D, : 0000
LXI H, : 002B
RET

Addr. FFPT(0)
Copy FPT(0) to MACC

Clear DE
Clear Hy, L="+"

MOVE A DIGIT INTO THE MACC:

Entrys A: Digit 1 -
Exit: AFBCHL preserved.

X
X
X
* MACC = MACC % 10 + A.
E
¥
X

?-
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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
kg |
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
234
245
246
247
248
249

C2BA
C2BB
C2BC
C2BF
c2co
C2C1
c2C2
C2C3
C2C4
C2CS
c2Cc7
c2CA
C2CB
c2cC
Cc2CD
C2CE
C2CF
C2D0
C2D1
C2D2
C2D3
C2D4

C2D5
C2D7
C2DB

C2D9
CZ2DE

cz2DC
C2DD

C2DE
C2DF
C2E0
C2E1l
C2E2
C2E3
C2E4
C2ES
CZES
C2E7
C2ES8
CZE?
C2EA

DAI FIRMWARE CI1FB-C436 V1.0 Rev.l

X D=D-Hy E=E-1.
X
FS LC&2 PUSH PSHW
ES PUSH H
214DC3 LXI H, :C34D Addr FPT (10)
E7 RST 4 MACC = MACC x 10 (FFT)
06 DATA 106
DS PUSH D
87 ADD A )
87 ADD (2] ) DE = 4 x A
SF MoV E,A ) (calc offset to startaddr)
1600 MV1I  D,:0Q0 )
215EC4 LXI H, : C45E Addr table FFT(1-9)
19 DAD D Calc. addr nr to be added
D1 POP D
E7 RST 4 MACC = MACC + (1-9) (FPT)
Q0 DATA :100
El POF H
7A MOV  A,D
94 SUR H
57 MOV D.A D=D-H
1D DCR E E=E-1
F1l FOP PSW
ce RET
*
1EQQ LC&3 MV1 E, 100
24 INR H
ce RET
X
2600 LC&4 MV1 H, 100
ce RET
X
&F LC&S MOV L.A
ce RET

H= 10 x H + A:

x
b
X
% Exit: AFBCDEL preserved.
¥
L

FS Coé PUSH PSW

7C MOV  A,H A=H

a7 ADD A A=2%H
87 ADD A A=4%H
84 ADD H A=SKH
87 ADD A A=10%H
&7 MOV  H,A

Fi1 FOP  PSW

FS PUSH PSW

84 ADD H A=10KH+A
&7 MOV  H,A

F1 POP  PSW

C9 RET

CONVERT A& FPT EXPONENT:

The MACC is multiplied/divided by a power of 10
corresponding to the "E'-exponent minus the number
of digits after the decimal point.

Entry: C: Points beyond 1st nonuseable char of
FFT number in input.
Le Contains sign of exponent.

e W W W W M W M M
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250
251

252
253
254
255
256
257
258
259
260
261

2462
2673
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
00
301

302
203
304
305
306
307
308
309
310
311

CZER
C2EE
C2EF
C2F1

C2F2
C2FS
C2Fé6
C2F7
C2F8
C2F9
C2FC
CZ2FD
C2FE
C2FF
C301
cC304
C305
CI06
C3I09
C30A
C30R
C3oC
C3OF
C310
E311
C314
C315
C316
5
c318
C31%9
C31A
CZ=1B
cC31C
C31F
C320

€323
Cx24
C325
Cc328
C32E
C32C

C32D
C32E

DAl FIRMWARE CI1FB-C436

CD2DC3
7D
FE2D
7C
C2F7CZ2
2F

3C

82

57
F2FEC2
2F

3C

CS
0605
214DC3
R7

1F
D217C3
FS

76

B7
FA11CE
E7

Q6
CAL16CE
E7

09

F1

23

23

23

—
-t

QS
C204C3
B7
CAZRBCTE

7A
E7
F44BCO
FC&SCO
c1

C9

D
c?

He
MACC:

D:
Exit:
C:
D:

™ 3% 3 3% % % 3% % %

Coe7 CALL
MOV
CP1
MOV
JNZ
CHMA
INR
ADD
MoV
JF
CHMA
INR
PUSH
MV1I
LXI
ORA
RAR
JNC
FUSH
MoV
ORA
JdM
RST
DATA
LC71 Jz
RET
DATA
FOF
INX
INX
INX
INX
DCR
JNZ
ORA
JZ

LC&8

LC&9

LC70

LC72
LC73

error:

MOV
ORA
cP
CM
POP
RET

LC74

X
LC7S DCR
RET

X

BE preserved,

Vi.0 Rev.l

Containse "E...." exponent (10).
Contains FFT conversion of string of
digits.

Contains nr of digits after ".7.

AHL corrupted.

Decremented to after FPT nr in input.
Contains effective exponent.

: C32D Decr C
A, L Get exp. sign
12D Vies® @
AH Get exponent
sC2F7 1f exp. positive
) Else: make exponent
A ) positive
D Add nr of digits after .’
D.A Save result
1 C2FE 1f result positive
) Else: make it
A ) positive
B
B,:05 Nr of times of multipl.
H, :tC34D Addr table powers of 10
A Flags on result LC&8B
l1sb in carry
sC317 If bit=0
FSW
A,D Check if multipl/div
)
tC311 If division
4 MACC = MACC X power of 10
1 06
:C316 I1f multiplication
4 MACC = MACC / power of 10
: 09
FSW Restore A
H
H
H
H HL pnts to next 710
=]
: C304 Again if not ready
A
:C3ZR If result OK
A,D
“ Set flags for error type
:CO4R If overflow error
: COBS I1f underflow error
B Normal return
(™

% GET BINARY VALUE OF INFUT CHARACTER IN A:

X

* Entry: C points to character in input.

X Exit:

C points to next character.

X EDEHL preserved.
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312
313
314
315
316
317
3i8
319
320
321
322
323
324
325
326
327
328
329
330
I31
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
3468
369
370
371
372
373

C3I2F
C332
C333
C335
C336
c338
C339
C33E
C33C
C3Z3D
C33F
C342
C344
C345
C346

C347
c348
C349
C34A
C34B
C34C

C34D
C34E
C34F
C350

C351
C3ISZ2
C3E53
C354

C3SS
C356
C357
C358

C359
C35A
C3SR
C35C

C3SD
C3SE
C35F
C360

DAI FIRMWARE C1FB-C43&6& V1.0 Rev.l

CD73CO
oC
FE2ZB
ce
FE2D
ce
FEXO
SF

DO
FEZA
D24BC3
D&30
DS

S7

3C

7A
D1
37
ce
B7
ce

04
AO
Q0
Q0

o7
ce
00
Qo0

OE
9C
40
00

1B
BE
BC
20

36
8E
1B
CA

X Cy=1, Z=03 Value in A.
X Cy=0, Z=1: Char is +/-.
X CY=0, Z=0: otherwise.
3
LC76 CALL :C073 Get char from line
INR C Update pointer
CF1 3 2B
RZ Abort i1+ "+7
CPI 22D
RZ Abort if *-°
CPI : 30
CcMC
RNC Abort if < #30
CPI 1 3A
JNC 1 C34E Abort 1f > #3A
SuUI 3 30 Convert ASCII to binary
FUSH D :
MOV D,A
INR A Set Z-flag correctly for
reqd output
MOV A,D
FOF D
sSTC Cy=13 value in A
RET
LC77 ORA &) Set flags correctly
RET

3
2K 0K K 0K KOK K K KKK KOKOK K XK X0k K
¥ TABLE FPT FOWERS OF 10 X
30K KK K KKK KK KKK KOk Kk K kK K K
¥

LC233 DATA :04 FPT 1071
DATA :AQ
DATA :00
DATA :00
X
DATA :07 FPT 1072
DATA :C8
DATA :00
DATA 100
X
DATA :0E FPT 1074
DATA 1:19C
DATA :40
DATA 00
%X
DATA :1E FFPT 1078
DATA :BE
DATA :RC
DATA :20
X
DATA :36 FFT 10716
DATA :8BE
DATA 1B
DATA :CA

%

3 K K K 3K K 3K K KK K K 3K K K 0K K K 30K K 0K 308 K K KK KK 0OKOK XK KK K KK

¥ CONVERT A FLOATING POINT NUMBER FOR OUTFUT X
3K 03K 3 00 K K K K K K K K 0K % 0K K K K 0K K K KK K K K OK JOK K K X kKK K X

x

¥ A FPT number in MACC is converted to ASCII in
¥ outputbuffer QOE4-F1, The sign is in 00E4, the
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374 X decimal point in OOES. The normalized value of

375 ¥ the mantissa is in OOE&-EC (7 digits). In QOF1

x76 ¥ is the 10°s exponent in 2-complement binairy

27 ¥ signed format.

378 X

379 ¥ Exit: A=6 (number of significant digits).

380 i BCDEHL, MACC preserved.

381 X

382 €361 CG FEC FUSH B

383 0362 DS PUSH D

384 C363 ES PUSH H

385 C364 CDI1ECR2 CALL :C21E Save MACC on stack

386 C3&67 E7 RST 4 Copy MACC to reg A,B,C,D

387 C3&B 15 DATA :15

3B8 C3&9 FO FUSH PSW Save exp.byte

289 C36A RO ORA B

390 C34R Bl ORA C

294 C36C B2 ORA D

292 C3I6D CAD4CTE JZ :C3D4 1¥f FPT nr is zero

39% C370 F1 FOF FSW Get exp.byte

394 C371 FS FPUSH FPSW

395 C372 2600 MVI H, : 00

396 C374 E&7F ANI s 7F Mask sign bit mantissa
297 C376 FE40 CF1 : 40

398 C3I78 DABOCS JC : C380 I1f exp is positive

399 C3I7B 25 DCR H

400 C37C 2F CMA ) Else: convert

401 C37D E&7F ANI 1 7F ) exponent to

402 C3I7F 3C INR A ) positive

403 C3BO FS LC78B FUSH PGSW .Save value exponent

404 C3B1 AF XRA ()

405 C382 E7 RST 4 Copy mantissa to MACC
406 C3BZ= 12 DATA :12

407 CZ84 F1 FOF FSW Get exp.value

408 (385 44 MoV BR.H B=FF (exp.<0), 00 (exp.2>0)
409 C386 2137C4 LXI H,:C437 Addr table powers FPT(2)
410 C389 OEOQ MVI C,:00

411 CIEIBR 1607 MV1 D,:07 7 digits to be examined
412 C38D OF LC79 RRC Shift exp. into carry
413 C3BE FS FUSH FBW Save rest of exp.

414 CZBF 7E MOV Ay M Get 10's power byte

4135 C390 23 INX H Foints to next

416 C391 DZAZLCS JNC s C3A2 If n—-th power of 2=0:
417 go to next

418 C394 B1 ADD C

419 CE95 4F MOV C.A Total 10’s power in C
420 C394 05 DCR B

421 CE27 04 INR 2

422 CZ98 C29DC3E JNZ :C39D Jump if exp. negative
423 C3I9B E7 RST 4 Multipl. mantissa by
424 CZ9C 06 DATA :106 (272"n) /10"m

425 C39D CAAZCT LC8o JZ :C3A2

426 CZA0 E7 RST 4 Divide mantissa by

427 C3A1 09 DATA ::09 (27°27n) /10"m

428 C3IAZ2 23 LCB1 INX H

429 C3IAZ 23 INX H

430 C3A4 23 INX H

431 C3AS 2= INX H Pnts to next in table
32 CZRé F1 FODF FSW Get rest exponent

435 C3A7 15 DCR D Decr digit count

434 C3AB C28DCE JINZ : C38D Again if not 7 digits done
35 C3AR 05 DCR B
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436 C3AC 04 INR B

437 C3IAD 215AC4 LXI H, : C45A Addr FPT (0.1)

438 C3BO C2CA4C3 JINZ 1 C3CA4 If exp. negative

439

440 ¥ If exponent positive:

441

442 C3B3 ES LCBe2 PUBH H

443 C3B4 2162C4 LXI H,1C462 Addr FPT (1)

444 C3IB7 CD79CO CALL 210079 Compare with 1

445 C3BA E1 POP H

446 C3IBB FADACS JM :C3D4 Jump if normalized
447 C3IBE E7 RST 4 MACC = MACC x 0.1 (FPT)
448 C3BF 06 DATA 106

449 C3ICO oC INR c Update 107s pawer

450 C3C1 C3IB3C3 JMP : CIRB3 Cont. normalisation
451

452 ¥ If exponent negative:

453

454 C3C4 79 LCB3 MOV AC )

455 CICS 2F CHMA ) Change 10°s power
456 C3C6 3C INR A ) to neg. value

457 C3C7 4F MoV c,A )

458 C3C8B CD79CO LC84 CALL 3:C079 Compare with 0,1

459 C3CR F2D4C3 JF :C3D4 Jump if normalized
460 CZICE E7 RST 5 MACC = MACC 7/ 0.1 (FPT)
461 C3CF 09 DATA :09

462 C3IDO OD DCR c Update 10°s power

4463 C3D1 C3CBCE JMF : C3C8 Cont. normalisation
464

465 * Load output buffer:

4466

467 C3D4 79 LCBS MDV A C Get 10’s power

468 C3DS 32F100 STA : 00F1 In output buffer

469 C3DB F1 FPOF FSW Get signbyte mantissa
470 C3ID9 HB7 ORA A Set flags on it

471 C3DA Z1E400 LXI H, 1 O0E4 Addr output buffer
472 C3IDD 362E MV1 M, : 2B +7 in buffer

473 C3DF F2EA4CS JP : C3E4 If mantissa is positive
474 C3IEZ 362D MVI M, :2D Else: "-" in buffer
475 CIE4 23 LCB6 INX H

476 C3ES 362E MVI M. 31 2E *." in OOES

477 C3IE7 23 INX H

478 C3EB ES PUSH H

479 C3E9 E7 RBT 4 Copy MACC to reg A,B,C,D
480 C3IEA 15 DATA :15

481 C3ERB FS FUSH PSW Save exp.byte

482 C3EC AF XRA 3

483 C3ED E7 RST 4 Copy mantissa to MACC
484 C3EE 12 DATA :12

485 C3IEF F1i POF PSW Get exp.byte

486 C3FO 2F CMA )

487 C3F1 3C INR A ) Z2—campl.

488 C3IF2 E&7F ANI 1 7F Mask sign bit mantissa
489 C3F4 2110Cé6 LXI Hy :C610 Addr INT(10)

490 C3IF7 E7 RST 4 MACC = MACC % 10 (INT)
491 C3IF8 5S4 DATA :54

492 C3IF9 2120C4 LXI H.: C420 Addr., INT(1)

493 C3IFC 3D DCR A

494 C3FD FAO2CA JM :C402 I1f exp. converted

495 C400 E7 RST 4 Shift MACC right

496 C401 72 DATA :72

497 C402 F2FCCS LCBS8 JF :C3FC If not ready



FAGE

494
499
SO0
S04
502
S
=04
S00
S0b
S07
508
509
510
=14
il 2
513
S514
S5
S1é
S17
518
519
S20
e
S2Z
S23

=
i ¥

AoLh LA
}\.

A LA G L S 0 e LR R R R

oo m~ T

LI 0 0L o o o O 0, o ) M L

un
£
COR N0 &) -

8]
2

242
543
544
S45
946
=47
548
549

=
ol

09

Ca05
Cans
Ca07
C408
Ca40aA
C40OHR
Caal
Ca4ankE
c4a11
Cca12
Ca13
cC414
ca17
Ca414
Ca41R
C41C
C41D
C41F

€420
C421
C422

Cazx

Ca24
cazs
Caz26
CAZ7
ca78
C429
Ca2A
Ca4zE
C4ZE
CA42F
C430
C431

C432
Ca74
C43S
C436

C4Z=7

DAT FIRMWARE CIFE-CA3E

El
E7

=
=

Co6Z0
77
0608
CD24C4
A

23

0
CZOECA
CDZ4C2
EA

D1

g%
SEDS
G

LC8%?

Q0
Q0
o0
01

End ks

oM M O oM oM W X

LET0

-

CS
ES
E7
15
AaF
ET
12
2110C6
E7
o4
E7
15
C6Z0
E!

5 25

Cce

=

I ES S ST ST SERSTR SRS SRR R 8

kS Y M BOLE
ERE XA TR RN KRR AR AR RN MR RE R

FEC
I1

LCS4
LCEB

C361 FCE C249
c420 LC233 C34D
C26E LESS C26E
C2A2 LC39 C2Aa6

TABLEH®®

POF
RST
DATA
ADI
MOV
INX
MVI
CALL
MOV
INX
DCR
JINZ
CALL
FOF
FOF
FeP
MWV I
RET

DATA
DATA
DATA
DATA

Ax
BECHL

FUSH
FUSH
RST
DATA
XRA
RST
DATA
LXI
RST
DATA
RST
DATA
ADI
FOF
FOF
RET

END

FDCHM
LCS2
LESSE
LC&0O

V1.0

[
po el d]

-

e
Db

k) i

&

-

me" mI:x“ a-b:

: C40E

e
- oy

DI -

= Q)
1 Q0
= OO
: 01

Converted highest

preserved.

Rev.l

Copy MACC to reg A,B,C,D

Exp.byte in ASCII
Into outputbuffer

6 sign. digits for mantissa
Convert one digit to ASCII
Into output buffer

Ne»t digit if not ready
rRetrieve MACC from TOS

& sign. digits in outputbuf

INT 1)

CONVERT A DIGIT FOR OUTEUT:

Highest byte of MACC %10 is made ASCIT.

byte MACC.
DE corrupted.

B

H

4 Copy MACC to reg A,R,C.D
115

A Clear highest byte

&4 Copy reg A,R,C,D to MACC
212

H,2C&10 Addr INT(10)

4 MACC = MACC % 10 (INT)

: 54

3 Copy MACC to reg A,R,C.D
115

1 20 Make highest byte ASCII
H

K

CiFB FPM1 cC21iAa

CZ30 LCS3 CZS

c284 LCS?7 C29F

C2AS LC&L C2AE
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LC62 C2BRA LC&3 C2bS5 LCH4 cC2D9 LC&S 2DC
LC&SE C2DE LC&7 CZEB LCé&8 C2F7 LC&? C2FE
LC70 C304 LC71 C311 LE72 C316 LC73 Cx17
LC74 32 LEZS C32D LC76& C32F LC77 C34H
LC78 C3BO LC79 C38D LC8O CXeD LC81 Ciaz
LC82 CIB3 LCBX C3C4 LCB4 C3C8 LCBS C3D4
LCB& CIEA4 LCes 402 LCB? C4CE LC?O C424
FOF C224 FUSH C21E



FAGE Q1

Q02
QO3
Q04
Q0%
006
QQ7

008
009
010
011

012
013
014
015
Olé
17
018
019
020
021
022
023
024
Q25
026
027
0zZ8
az9
030
031

032
033
034
Q35
Q36
037
38
039
040
041

042
043
Q44
045
046
047
048
049
QS0
051

052
053
054
055
0546
as7
Q58
059
Q&0
a61

062
063

C43%7
cC4738
C439
C43A
CA43R

C43C
C43D
CAZE
C435F
C440

cCa41
C442
C443%
C444
C445

C446
Ca47
C448
C449
C44A

C44B
C44C
C44D
C44E
C44F

C450
C451
Cc452
C453
cas4

455
C456
Cas7
c45d
C45%

C45A
C45E
C4SC
c45D

C45E
C45F
C460
Ca61

DAI FIRMWARE C437-Cé613 V1.0 Rev.l

QO
02
80
a0
Q0

00
3

80
00
Q0

01
ol
cc
cC
CD

Qz
0z
A3
D7
0A

04
03
D1
B7
17

o9
0
89
70
SF

13
01
EC
1E
A

7D
cC
cC
CD

00
Q0
Q0
00

ORG
*
X
X

3K KKK R OR KK KKK KRR KR KR kKK X
* FPT NUMBER CONSTANTS *
AKX RO R KR KRRk kR K KKKX

¥

¥ For the first 7 numbers,

1 C437

X power of 10 for division.

X

LC234 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

LC238 DATA
DATA
DATA
DATA

FFO DATA
DATA
DATA
DATA

: 00
1 02
: 80
1 00
: 00

1 Q0
: 03
: BO
: 00
: 00O

101
101
t CC
:CC
3 0D

: 02
102
1 A3
s D7
:t VA

104
1 Q3
¢ D1
s B7
3117

: 09
103
: 89
: 70

: 00
: 00
1 00
: OO

FPT

FPT

FPT

FPT

FET

FPT

FRT

FFT

FET

the 1st byte is the

(271) /71070

(272) /71070

(274) /101

(2+8) /710°2

(2716) /1074

(2732) 71079

(2°64) /710719

0.1

(Q)



PAGE 02 DAI FIRMWARE C437-Cé413 V1.0 Rev.l

064 X

065 C462 01 FP1 DATA 101 FPT (1)
064 C4463 BO DATA 1BO

067 C464 Q0 DATA :00

068 C4465 00 DATA 100

069 X

Q70 C466 02 FFP2 DATA 02 FPT (2)
Q71 C467 BO DATA 180

072 C468 00 DATA 100

0732 C449 00 DATA :00

Q74 X

Q75 Ca4b6A 02 FP3 DATA 102 FPT (3)
076 C46B CO DATA 11CO

Q077 C46C 00 DATA :00

078 C446D 00 DATA :00

079 X

080 C46E 03 FF4 DATA 310X FPT - (3)
081 CA46F B8O DATA :80

082 C470 00 DATA :00

Q83 C471 QO DATA 00

084 ¥

085 C472 03 FPS DATA 1103 FPT (5)
0B& C473 ACQ DATA :RAO0

087 CA474 00 DATA 3100

088 C47% 00 DATA :00

089 X

00 C476 03 FFé&6 DATA 103 FPT (&)
091 C477 CO DATA :C0O

092 C478 00 DATA :00

093 C479 00 DATA 100

094 X

095 C47A 03 FF7 DATA 103 FPT <7
0946 C47B EO DATA :EO

097 C47C 00 DATA :00

09g C47D 00 DATA 100

099 X

100 C47E 04 FFB DATA 104 FRPT (8)
101 C47F B8O DATA :180

102 C480 00 DATA =00

103 C4B81 00 DATA 100

104 L]

105 C482 04 T DATA : 04 FFT (9)
106 C4B3 20 DATA 190

107 CA484 00 DATA :00Q

10B C485 00O DATA :00

109 X

110 33K 63K K K K 0K KK oK 0K K K K K K 3k Ok k0K K K KOk K K X
111 ¥ PRETTIES UP FPT OR INT NUMBER X
112 ERRRKERKKE R KR KRR KRR R R KRR R AR KRR R KKKk
113 *

Entry: B: Fix/float flag: (O=fix, 1=float).

A Nr. of useable digits in string in
QOE4-FO (not counting additional
digit for rounding).

118 00F1: Nr. of digits before "." (exponent).
119 O0E4: Sign “+° or -7,

114 L3
*
X
¥
X
X

120 L QOES: Decimal point.
X
X
4
+
X

115
116
117

121 E6—F01 Digits.

122 Exites All registers preserved.
123 O0E3I: Length of string.
124 E4-F0: QOutput strinag.
129
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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
1S3
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

C486
cag7
c488
C489
CA48A
c4a8D
C48E
C48F
Cc491
C492
C493
C495
C498
C499
C49A
c49C
C49F
C4A0
C4A3
C4AS
C4Ab
C4A%
C4AR
C4AE
CA4AF
C4EQ
CaB1l
C4B4
C4ES
cC4E8
C4BER
C4EC
C4RD
C4C0O

C4C3
c4c4a
C4C7
c4ce
C4CH
C4CC
C4CD
C4CE
C4D0O
C4D3
CA4DS

C4D8
C4DB
C4DD
C4DE
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FS
CS

DS

ES
21E600
4F

CS
QLOO
09

7E
FEIS
DAAFCA
28

7E
FES9
CAAZCA
34
C3AFC4
3630
oD
C298C4
3631
21F100
34

c1

oc

3AF 100
B7
CADSCA4
FAE1CA
80

B9
DZE1C4
CD9CCé

79
CDARCS
3C
21E300
77

23

7E
FEZB
C2DSC4
3620
CZ4DC1

CD1ACS
F630
oC
C3C3C4

X
4
X
X
X
*
¥
X
X
F

RTY

LC?1
LC?2

LC?3

LC?4

LC?S

LC?6

Format:

Sign in 00OE4 ie blank or "~".

If exponent is O:

If
In

PUSH
PUSH
PUSH
PUSH
LXI
MOV
FPUSH
MVI
DAD
MOV
CF1
JC
DCX
MOV
CPI
Jz
INR
JMF
MVI
DCR
JINZ
MVI
LXI
INR
FOF
INR
LDA
ORA
JZ
JM
ADD
CMF
JNC
CALL

MOV
CALL
INR
LXI
MOV
INX
MOV
CPI
JNZ
MVI
JMP

¥ I+ format

LC?7

CALL
MVI
INR
JMP

real case:
case:
real case if INT:
I1f exponent <
exponent too large:
E-format no

int.

PSW

B

D

H
H, : OOE&
C.A

B
B,:00
B

AM
135

: C4AF
H

1 39
:C4A3
M

: CAAF
M, : 30
E

: C498
M, 31
H, 1 00F 1
M

B

| &

: O0F 1
A
:C4D8
1 C4E1L

:C4E1
1 C69C

: Co4R

QOES

- .
D w»

2 LI XD

M
1 2B
1 C4DS
M, :20
:C14D

*O.digits”:

1CS1A
M, £ X0
C

: CAC3

-String length

Q.digits’

no final *.°
’.0!
E-format
E-format

-113

?.0’

Startaddr digits
Save nr. useable digits

HL pnt to last useable digit
Get last digit

Check for rounding

I+ <G

Get digit before

If it 1is 9

Rounding upwards

Abort rounding

Make digit before O

Decr. nr of digits

Cont. check faor rounding
Make nr=1 if all digits 9

» r

Incr nr of digits before °.

Incr. nr useable digits
Get nr of digits before ".°

If O
If too many digits
Add fin/float flag

If too many digits

Restore A, insert 7.7

after number string

Length string in A

Calc nr of digits for output
Add 1

in outbuf

Get sign
!+’ ?

Then abort
Replace *+7
Popall, ret

by blank

Move string right 1 pos.
Insert O in QOQOES

Update nr of digits
Update string
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188

189 ¥ If too many digits:

190

191 C4E1 3EQ1 LCo8 MVI A,101

192 C4E3 CD31C5 CAaLL :C531 Move string left 1 pos,
193 Insert *.° after string
194 C4ES6 79 MOV A,C Get nr of digits

195 C4E7 0600 MVI B,:100

196 C4E9S CD4BCS CALL :1CS4E Calc nr of digits for output
197 C4EC 47 MoV B, A in B

198 C4ED 3AF100 LDA : 0O0F 1 Get nr of digits before .’
199 C4FO0 3D DCR A Minus 1

200 C4F1 3645 MVI M, 45 *E' in buf after last digit
201 C4F3 23 INX H

202 C4F4 04 INR B Incr. nr of digits

203 C4FS B7 ORA & Flags on exponent

204 C4Fé& F2FFC4 JF : C4FF 1f exp. positive

208

206 ¥ If exponent negative:

207

208 C4F9 362D MvVI M, : 2D Store "-’ in buffer

209 CAFER 23 INX H

210 C4FC 04 INR B Incr nr of digits

211 CA4FD 2F CMA

212 CAFE 3C INR A Z2-compl of exponent

213

214 ¥ Exponent to buffer:

215

216 CAFF 110AZF LC?? LXI D, : 2F0A

217 CS502 93 LC1OG SUR E Exp.—10 (unit value)
218 CS503 14 INR D ASCII-count 10 "s-=value
219 C504 D202CS JNC 1 C502 1f rest exp. still >10
220 C507 C&63A ADI 1 3A Convert rest to Ascii
221 CS09 SF MoV E,A in E

222 CSOA 7A MOV A.D Get 10’s value

223 CS0B FE3O CFPI : 30

224 CS0D CA13CS Jz :CS13X If exp. <10

225 C510 77 MOV M, A 10°s value exp. in buf
226 CS511 23 INX H

227 C512 04 INR B Incr nr of digits

228 CS513 73 LC101 MOV M.E Unit value exp. in buf
229 CS14 23 INX H

230 C515 04 INR B Incr nr of digits

231 CS5146 78 MoV A.E into A

232 CS17 C3C7C4 JMFP :C4C7 Prepare string for output
233 X

234 X MOVE STRING IN OUTPUTBUFFER RIGHT 1 FPOS.:1

235 x

236 X The contents of O0ES—-EF is moved up one

237 X position to 00OE&L-FO.

238 ¥

239 ¥ Entry: No conditions.

240 X Exit: ABCDEF preserved.

241 X HL points to QOES.

242 ¥

243 C51A FS LC102 PUSH FSW

244 CS51R CS PUSH B

245 CS51C DS FUSH D

246 CS51D 21F000 LXI H, : O0FO Highest destination address.
247 C520 54 MOV DyH -
248 C521 5D MOV E.L

249 CS22 1B DCX D Highest source address.
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250 CS23 060B MVI B, : 0B Number of bytes.

251 €525 1A LC103 LDAX D Get byte

282 Cs526 77 MoV M,A and move it.

253 C827 1B DCX D

254 CSZB8 2B DCX H

255 CS29 05 DCR B

256 CS52A C225CS JNZ 1C525 Next byte if not ready
257 CS2D D1 FOF D

258 CS2E C1 POF <]

259 CS2F F1 FOF FSW

260 CS530 C9 RET

261 *

262 ¥ MOVE STRING IN OUTPUTBUFFER LEFT 1 POS.:

263 * “

264 ¥ The string, beginning on O0OE46, is moved one
265 x memory location downwards. A "." is inserted
266 ¥ after the string.

267 X

268 X Entry: A: number of bytes to be transferred.
269 ¥ Exit: All registers preserved.

270 X

271 CS31 FS LC104 FUSH PSW

272 C532 CS PUSH R

273 CS33 DS FUSH D

274 CS534 ET FUSH H

275 CS35 47 MOV B.A Store number of bytes
276 CS536 21ESO00 LX1 H, : OOES Lowest destination address
277 CS39 11E60Q0 LX1 D, : 00E& Lowest source address
278 CS3C 1A LC10S LDAX D Get byte

279 CS3D 77 MQav M.H and move 1t

280 CS3E 13 TNX D

281 CS3F 23 INX H

282 CS40 05 DCR B

283 (541 C23CCS JNZ s COH3C Next byte if not ready
284 (0544 362E MVI M, :2E Insert .7 after string
285 CS546 E1 FOF H

286 CS47 D1 POF D

287 CS48 C1 FOF B

288 CS49 F1 POF FSW

289 CS4A C9 RET

270 X

291 ¥ CALCULATE NUMBER OF DIGITS FOR QUTFUT:

292 L]

293 ¥ Entry: Total nr of string digits in A and C.

B: Flag for INT (0) or FFT (1).
Digits in QCE4 to OOE4 + A.
Exit: A: Nr of bytes for output:
297 INT: excl. trailing 7.0’
298 FPT: incl. trailing 7.0°

294 X
X
X
X
X

299 X HL: 1f last non-zero byte is not ".7:
X
X
X
X
L

295

296

300 points after last byte.
01 S

Else: INT: points to ~.
202 FFT: after ".07
03

304 CS4R CS Cloé PUSH R

305 CS4C DS FUSH D

306 CS4D Z1E400Q LXI H, : OOES Startaddr string

307 CESES0 5F MOV E.A Total nr of digits in E
J0B C551 1600 MVI D,:00

F09 08538 19 DAD D Calc end of string

Z10 CS54 7E LCla7 MoV AWM Get digit

J11 CES5 FESO CPI : 30
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312
313
314
315
316
317
318
319
320
321

322
323
324
325
X246
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
397
358
359
360
361
362
363
364
365
366
367
368
369
370
371

372
373

CS57
CS5A
CS5RB
CSSC

CSSF
C361
CS62
CS65

CSé66
cCS67
CSéeB
CSé6B
CS56C
CSéD
CS6E
CS6eF
€570
CcS71
c572

CS73
CS74
CS75
C576
Sz
CS7A
C&7D
CS7F
caBZ2
cS84

cS87
CE8A
cS8D
C590
CS91

c392
CS9S
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C25FCS
2B
oD
C354CS

FEZE
23
C26FCS
2B

oD
QS
C26FCS
23
23
ocC
oC
79
D1
cC1
ce

37

FS

DS

ES
CD98CS
CD73C0
D&30
DAQOCS
FEOA
D2F0CS
2110Cé6
CDASCS
C3I7ACS
15

14
C2A2C2
C3A9C2

JNZ
DCX
DCR
JMF

s CSSF
H
c
1554

Rev. 1

If non-zero

Points to previous digit
Decr nr of digits

Again till non-zero found

¥ If non—-zero digit found:

LC108 CPI 1 2E Ya® 2
INX H
JNZ : CS6F Abort if not
DCX H Pnts after last non—-zero,
non—"," digit
DCR C Excl. ’.°’
DCR B
JNZ t CS6F If INT case
INX H ) If FPT case: pnts
INX H ) after .07
INR Cc
INR Incl. .07
LC10O9 MOV A,C Nr of digits for output
FOF D
FOF B
RET

X

1323333333233 2382233238238 23221

¥ INPUT INTEGER NUMBER TO MACC x

3% 0 %k o 0 0k K oKk K K K0k K K K K ok K0k XK XK X K

X

¥ Read string of digits from line and convert
¥ it to binary in MACC.

X

¥ Entry: BC points to input character.

¥ Exit: BC points after INT number.

X ADEHL preserved.
X CY¥=1: there were digits.
X CY=0: No digits.
X
ICE STC
PUSH PSW
FUSH D
FPUSH H
CALL :1£598 Clear MACC and OQE3~Eé6.
LC110O CALL :CO73 Bet digit from line
SuUIl t 30 Convert ASCII to binary
JC 1 CS90 )
CFI 1 0A ) Abort if no number
JNC 1 C590 )
LXI H, :C610 Addr INT(10)
CALL :CSAS MACC=MACCx10 + digit
JMF :C57A Next digit
LC111 DCR D
INR D
JNZ 1C2AZ2 If digits: Pop, ret
JMP 1 C2A9 If no digits: CY=0, Pop, ret
X
¥ CLEAR MACC AND QOE3Z-00E6&:
%X
¥ Both MACC and registers OOE3-Eé6 are loaded
¥ with the value of FPT (Q).
X
¥ Exit: ABCE preserved. D=0.
¥
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w74
=]
276
=54
378
379
g0
381
182
383
B4
8%
86
387
588
3BY
390
391
292
93
x94
295
396
397
398
299
400
401
402
403
3404
405
406
407
{408
409
410
411
412
413
414
415
416
417
418
4179
{420
421
422
423
424
425
426
427
428
429
450
431
84 37
a5
4 %4
A5

W7

LS98
CE9R
cseC
Co9D
CEAG
CSA1
CHAZ
CSA4

CSAS
CSAé
Co5A7
CSA8
CSAY9
CSAC
CSAF
CSRO
CSE1

C5B2
CSR3
CSE4
CSRS
C5ea

CSRE
CSRE
B B
csc2
BESEs
Cosca
Cals
CECée
Coey
CSCE
_SCD
CaCE
CSCF
CSDO
oD
CSh2
| B i O
CoDe
CoDs
[BSe 51N
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21SECH
E7

Qoc
21E300
E7

OF
1600
Ce

E7
54
oC
15
IZELO0
21E300
E7
4E
ce

CS
DS
ES
CDI1EC2
CDEOCS

CDIECZ
2110C6
E7
SA
E7
15
7A
CDFACS
Ch34C2
E?
57
E7
15
RO
Bl
S
CZERCS
CDNACE
CDE4C2
(S8 |

LC112 LXI H, : C4SE Addr. FPT(O)

RET 4 Copy FPT(0) to MACC
DATA :0C
LXI H, : OOE3
RST 4 Copy FFT{0) to 0Q0QEZ-ES6
DATA :0OF
MY I D,:00 Clear D
RET

X

¥ MACC = MACCx10 + DIGIT FROM LINE:

X

¥ Entry: HL: points to INT (10).

X A: digit to be added.

*

LC11X RST 4 MACC=MACC*10 (1iNT
DATA :54

LC114 INR C
DCR D
STA : VOES Digit in lobyte EZ-E6
LXI H, : OOEZ
RST 4 Add (EZ-E&) to MACC (INT)
DATA :4E
RET

*

KK KR K KKK KR FOK O KR O R R ROk KR Rk Kok Kk KX
¥ CONVERT INTEGER NUMBER FOR OUTPUT x
300 0K 20K K 3K 0K 5 KK K 8 08 K 8 0K K K K K K X K X0K KOk K K

b 3
¥ Flaces ASCII string from INT MACC contents in
¥ output buffer OQE4-FO,
¥ O0OE4 is sign, O0ES 1s *.7, QO0ELE~FO 1s value,
¥ O0OF1 is nr of digits.
X .
¥ Exit: A: Number of digits.
X BCDEHL preserved.
X
IBC PUSH B
FUSH D
FUSH H
CALL :CZ21E Save MACC to TOS
CALL :CSEOQ Abs.value of MACC in reg
A,B,C,D; Frepare OOE4-E6
LC115 CALL :C21E Save MACC to TOS

LX1I H,:C610 Addr INT(10)

RST 4 MACC = remainder MACC/10
DATA :5A

RST 4 Copy MACC to req A,B.C.D
DATA 1S

MOV Ay D Lobyte in A

CALL :CS5FA Digit into 0QES-FO

CALL :C234 Retrieve MACC from TOS
RST 34 MACC = MACC/10 (INT)
DATA =57

RST 4 Copy MACC to reg A,B.C.D
DATA :15

ORA B

ORA C

ORA D

JINZ : CSRE Again 1€ < -0

CALL :CL06 *L.7 in QUES: length in 00F1
CALL :CZ23 Retrieve MACC +rom TOS
FOF H
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476 CSDD D1 POF D

437 CSDE C1 POF B

438 CSDF C9 RET

439 *

440 ¥ FREPARE OOE4-E6:

441 X

442 ¥ O0E4-E6 is set to +00 or -00, depending on sign
4473 X of contents MACC. In the MACC remains the absolute
444 ¥ value. The registers A.B,C,D contain the original
44% ¥ contents of the MACC.

446 X

447 ¥ Exit: E=0. HL preserved. AFBCD corrupted.

448 X

449 CSEQ ES LC116 PUBH H

450 CSE1 21E400 LXI H, : Q0E4

451 CSE4 E7 RST 4 Copy MACC to reg A,E,C,D
452 CSES 1S DATA 115

453 CSE6 R7 ORA A Set flags on sign

454 CSE7 362B MV1 M., 32RB +? in OOE4

455 CSEY F2ZFOCS JF :CS5FO Jump if nr is positive
456 CSEC 362D MV1 M,:2D Else *-=* in O0OE4

457 CSEE E7 RST 4 and make contents MACC pos.
458 CBEF 60 DATA :60

459 CSFO 23 LC117 INX H

460 CSF1 3630 MVI M, 330 0O in OCES

461 CSF3 23 INX H

462 CSF4 36350 MVI My s 30 O in OOCE&

463 CS5F6 1EQO MVI E,: 00 Digit count is O

464 CGSFB EI FOF H

4465 CSF? C9 RET

46646 ¥ '

467 ¥ STORE DIGIT IN OUTFUT BUFFER OOES-Q0FOQ3

4468 X

469 ¥ Entry: Digit in A.

470 ¥ Exit: Digit in 00ES-FO as most sign. dibit.
471 3 E: Count:-of digit in buffer.

4772 X BCDHL preserved. AF corrupted.

473 *

474 CSFA ES LCi118 FUSH H

475 CSFB FS PUSH PSW

476 CSFC CD1ACS CALL :CE51A Move contents buffer right
477 CSFF F1 FOF PSW

478 C&00 C&30 ADI 130 Make digit ASBCII

479 C&02 77 MOV M,A Digit in OQOO0ES inserted.
480 C60Z 1C INK E Update digit count.

481 CHO4 E1 FOF H

482 C&605 C9 RET

483 X

484 ¥ ADD A 7.7 TO A DIGIT STRING IN OUTFPUTBUFFER:
485 *

486 X A .7 is placed at the beginning of a digit
487 ¥ string in the output buffer. The length of the
488 ¥ string is stored in OOF1.

489 X

490 X Entry: E: Digit count.

491 ¥ HL: Ppoints to OOQES.

4392 ¥ Exit: A: Count.

4973 * BCDEHL preserved.

494 X

495 C&6046 CDLIACS LC11@ cCaLL tCS1A Move contents outbuf right
496 one position

497 C&O? 262E MV I M. 3 2E .7 at begin of string
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498 C&UR TH MOV AE Get digit count
499 CaO0 I2F100 STA : QOF 1 Store 1t in buffer
S0 CeOF C9 RET

20 X

507 X DATA:

O X

S04 Cela o 110 DATA 00 INT (1Q»)

508 Cé11 OO DATA 100

206 CalZ2 00 DATA :00

S07 CAL1T OA DATA :0A”

=308 X

S09 X

S10 ¥

o911 Cél4 END

TSI SRS RSS2 2R T
X8 YMBOL TABLE KX
EXEXERRERERERRRRKKKRFRRKRKAKS

FFO CAGE FF1 C462 FPZ C466 FF3 c46A
FF4 Ca46E FrS Cca72 FFP& C4a76 FF7 Ca7a
FF8 C47E FF9 c482 110 Cé610 1BC coR2
I1CEB C573 LC100 C502 LC10Y CS13 LC102 CSl1A

LC10Z CS25 LC104 C(CE531 LC10S CE3C LC10&6& CS4R
LC107 C554 LCi1o8 C55F LC109 CS&F LC110 CS7A
LC111 CS90 LC112 C598 LC113 C3SAS LC114 CSA7
LC115 CO5EB LC116 CSEO LC117 C5FO Lci118 CSFA
LC119 Cboé LC234 C437 LC23IB C45A LC91 ca98
LE92 CaAas LC?3 C4AF LC?4 C4C3 LC9S CAaCc7
LC9S C4D5 LE?7 C4D8 LC98 C4E1 LCo? CAFF
PRTY cags



FPAGE O1

002
Q03X
Q04
Q05
QOb6
QQ7
008
Q09
010
011

012
013
Q14
015
Q16
017
018
Q19
0Z0
021

022
023
024
Q25
026
Q27
028
029
030
031

032
Q33X
034
035
036
037
0Z8
Q39
040
041

042
043
044
045
046
Q047
048
049
oS0
0S1

052
053
0S4
0SS
056
QS7
058
059
Q&0
061

062
Q63

Cé614
C615
Cé1é6
C617
CéiB
Cé1B
C&1E
Cé620
C&23
Cé&25
c&28
Cée2a
C62C
C62F
Cé631
Cé&x4
Cé637

C&6=

C&63E
C63F
Coe40

Cé&41
Cé642
C643
Cé644
Cé45
Cb46
Cé48
C&4ER
C640
Cé4D
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37

FS

DS

ES
CD9B8CS
CD73C0O
D630
DAOCS
FEOA
DAZ4CSH
D607
FEOA
DAROCS
FE10
D290CS
213DCé
CD41Cé

C31BCé

Q0
QO
00
04

FS

CS

DS

ET

15
E&FO
C44BCO
D1

) |

F1

ORG
X
3
X

1C&14

30K K 30K KOK 30K KOK0K0R KKK OK0K KK R R OKOK K X

* INPUT HEX

NUMBER TO MACC X

300 3 0K 30K K 3K K KK K K K 3OK JOK K X0k 0K KOK X X

X

¥ Reads a sequence of hex digits and converts

There was a digit.

C points to next input.

Clear MACC and OOE3I-Eb6
Get digit from line

)

)

) Check if hex number

Abort via CS90 i not

Tt N S NP

)

Addr INT(4)

Insert digit at low end
MACC

Get next digit

INT (4)

Entry:s HL ppoints to a 4-byte number.

C is incremented., D decremented.

Copy MACC to reg A,B,C,D

Check 1f value too high
Then overflow error

* them into MACC.
X
¥ Entry: C points to input.
X Exit: CY=1:
X CY=0; No digit.
b
X ABDEHL preserved.
%
HCR sTC
PUSH FPSW
FUSH D
PUSH H
CALL :C598
LC120 CALL :C073
SuUI 1 30
JC 1 CS90
CFI : 0A
JC 1C634
Sul 107
CP1I : OA
JC :CS90
CPI i 10
JNC 1CS90
LC121 LXI H, : C&43D
CALL :Cé41
JMP :C61B
X
¥ DATA:
L ]
14 DATA :00
DATA :00
DATA :00
DATA :04
X
X ENTER HEX DIGIT AT LOW END MACC:
X
*
X A contains & digit.
¥ Exit: HL = 00ESZ.
3
X ABE preserved.
4
Lc122 FUSH FPSW
FUSH B
FUSH D
RST 4
DATA 1115
ANI :FO
CNZ : CO4E
FOF D
FOP B
FOF FSwW
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064
LS
066
Q&7
&8
0&69
Q70
071
Q72
073
074
Q75
76
Q77
078
Q79
080
Of1
082
083
084
085
086
087
088
08e
090
091
Q92
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

Cée4E
Co64F
Co&E0

CoEa
Cée54
Co65h
Cée56
CoLE9
CeSA
C6ER

C65E
C6SF
Co60
Co63
Cé&bb
Coe7
C&68
ChHL?

Co6A
Céb6D
Ch6E
Co6F
C&70
Ce71
Co72
C&E73
C&76
C&77
C679
COTE
C&TE
C&80
C&82
Ce8=
CaB4
Co8b

c687
co88
Cé&BA
Co&8k
Ce8C
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EZ
&F
C3A7CS

CS
DS
ES
CD8DC&
EZ
15
CD&6ACS

79
42
CDLACH
CD?1Cé6
El
D1
C1
Cc?

CD&ECS
78

FS

iF

1F

iF

iF
CD77Cé6
F1
E&OF
FEOA
DABOCSE
Ce607
C&30
77

23
FE30
co

7D
FEES
Co
2B
co

RST 4 Shift left
DATA 1&6F
JMF : CSA7 Add digit to MACC

X

3OK K % 0K K 3K 30KOK KOK 3 OKOK 0K K08 0K KKK 30K AOK KOO K R KOk ¥
x CONVERT HEX MACC TO ASCII FOR OUTFUT X%
3K 30K K KK K K K K K KK K KK K 3 KK K K KK K 0K K KK 0K K KO X

¥
X Converts a HEX number in MACC into its ABCII
X representation into the output buffer.
¥ Not significant leading zeroes are cancelled.
*
X Exit: BCDEHL preserved. AF corrupted.
X Length output string in QOES.
X Output string in 00E4-00EE.
X
HEC FUSH B
FUsH D
FUSH H
.CALL :C&BD Get startaddr DECBUF in HL
R8T 4 Copy MACC to reg A,B,C,D
DATA 15
CALL :C66A Convert A,B to ABCII
into DECRUF
MoV A.C
MoV B,D
CALL :C&4A Idem far C,D
CALLL :C6&71 Get string length in OOES
FOF H
FOF D
FOF 2]
RET

¥ Convert 2 hex digits:

LC123 CALL :Co66E Convert 1st digit

MOV AE Get 2nd one
LC124 PUSH FSW

RAR

RAR

RAR

RAR Shift high nibble in low

CALL :C&677 Convert it to ASCII

FOP FEW Restore both nibbles
LC12S ANI : OF Low nibble only

CFI 31 OA

Je : CHBO If 0 < digit < 9

ADI 107 Add 7 for A < digit < F
LC126 ADI : 30 Convert to ASCII

MOV M, A Into DECBUF

INX H Incr pointer

Cr1 1 30

RNZ Abort 1 digit <> O

¥ If 1st digit is zero:

MoV AL Get lsbyte buffer pointer
CFI tES ist digit in buffer?

RNZ Abort i+ not

DCX H ' Else: cancel non-sign. 0°s
RET
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126
127
128
129
120
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
184
187

Cé&8D
C&e90

Cé691
Ce92
C694
Co696
Cé698
C&9R

C67C
C&e9D

C6A0
C6Al
Co6AS
CHAS

CéAb
C6A7

C&AB
C6EAT
C6AA
C&AB

Co6AC
Cé&AD
C6AE
Co6AF

C&ERO
C6R1
CoeR2
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21E400
ce

7D
D&E4
FEO1
CEQO
I2E300
ce

0
C331C5

CS
CDIFDD
C1
B,

FF
FF

QO
Q0
00
3B

o7
73
59
41

o1
80
Q0

X Get startaddress output buffer:

LC127 LXI H, 1 O0E4 Startaddr in HL
RET
3
* CALCULATE LENGTH OF STRING IN OUTFUT BUFFER:
X
¥ Entry: L: lobyte of address last digit in buffer.
X Exit: BCDEHL preserved. AF corrupted.

* Length is stored in OOEZS.

*

LC128 MOV AL Get lobyte addr last digit
SuUI 1E4 Minus beginaddr
CPI : 01
ACI : 00 Length min. 1
STA 1 QOES Store length in DECEUF
RET

X*
3% 3K 3% K K 3 KK KO K KK K K K 3K K 0K 080K K K 0K K 0K KOk XK XKk OR X

¥ RESTORE A, ADD *.” AFTER DIGIT STRING X
3% 3K 0K 3 % K0k 3 K KK K 0K KOk K0KOK 30K KOk KK K KoK K oK Kok K
*

¥ Fart of PRTY (C486).

%

LC129 SUE B Restore A
JMP s CS531 Move string left 1 pos,
insert ".°7
X

SR 8 300K 40K R K K KK 0K KOK OK K KOKOKOK KR KOO KKK K kXK
¥ FRINT CHARACTER, INFUT A TEXT LINE ¥
3K 3 K oK K oK K o KOk 1k oK K 3 K ok 3K ok ok 0% K K K KOk R ROk KOk X
X

¥ Part of Run “INFUT® (OE3Dé).

*

¥ Entry: Character in A.

* Exit: BEC preserved.

FINFLN FUSH BE

CALL :DDIF Print chars: input textline
FOF E
RET
%
DATA :FF
DATA :FF
*

FOK BOKK R K 30K XOKOKOOK R R ROk R K
¥ DATA FOR “RANDOM™ X
30K K 0K XK KK KK KKK XK KK XK XK

X
RNDA DATA :00 Random number constant A
DATA 100
DATA :00
DATA 3B
X
RNDE DATA 107 Random number constant R
DATA :73
DATA 3159
DATA 141
X
IROR DATA : 01 OR mask (FFT (1))
DATA :80
DATA :00
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188 C&BE QO DATA :00
189 *
179G K 2 KK K 3K K K K XK K0k 30K 0 30K OKOK0KOK K K
124 ¥ part of READ BLOCK (D3I40)
{92 3K % K 0K K K K 3K K K 80K 30K KK 30K kK K X0k K K Ok
192 X
194 ¥ Exit if no loading errors.
195 *
196 C&B4 ES MFT26 XTHL
197 CeBS 37 sSTC CY=1: no error
198 [Cé&ks EL LEK30 FOF H
199 C&6&R7 DI FOF D
200 C6RB C1 FOF £
201 C6R9 C9 RET '
202 X
203 8K K KK KK KKK X X
204 ¥ part of ZE8DE x >
205 L SRS SRR LR RS
206 *
207 C6BA CD?1CE SFT02 CALL :CE91 Go and set screen bits for
208 mode 1
209 C&6RD C3EBEL JMF :E138 (2) Fop all, ret.
210 X
211 ¥
>332 * St se s S s Syan s s E s
213 Xk%x BANE SWITCHING XXX
214 * PR e S S T L F
215 *
216 ¥
217 K 30K 3Kk o kK KK AR K K OK KK KKK 0K K X
218 ¥ MATH. RESTART (RST 4) x*
219 KK 0K K OK KK K KOROKOK R K kKO KOk ok K
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.
X

224

225 CeCO EI MARST FOF H

226 C6LY1 F3 DI

227 CbLC2 224300 SHLD :00473 Save HL

228 C6LCS FO PUSH FSW

229 LC&Cs EIL FOF H

230 Ce6L7 224100 SHLD :0041 Save FBW

2721 C6EA 2640 MV I He 240 ROM bank 1 select bits

232 CLCC IADA4AOO LDA : 0OD4 Dffset of start: HW/SW vector
233 X

234 ¥ ROM BANK SWITCHING:

255 ¥

236 ¥ This routine is generally used by all Restarts
237 ¥ using ROM bank switching.

2.8 E 3

209 C6LCF EZ MRS10 X THL

240 24HDO 86 ADD M Add entry number

24y Ceby 2% INX H

742 LC6D2 ES XTHL

243 26D 6F MOV L.A Complete entry point address
va4d4 CaD4 3a4000 .DA 10040 Dld bank select port status
245 CeD7 FS FUSH FSW Save 1t

246 CHDB EALSF AN t S5F Keep other bits

247 CADA B4 ORA H Add new select bits

248 CeDB 224000 5TA : 0040 Update memory

249 CEDE A20A6FD STA s FDO& Update port



