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250 
251 

252 
253 
254 
255 

256 

257 
258 

259 

260 
261 

262 
263 
264 

265 

266 
267 
268 
269 

270 
271 
272 
273 

274 

275 
276 
277 
278 
279 

280 
281 
282 

283 
284 

285 
286 

287 

288 

289 
290 
291 
292 

293 
294 
295 
296 
297 

298 

299 

J00 

301 

302 
JI03 
304 
305 

306 
307 

308 

309 

310 
311 

DDF1 

DDF4 
DDFS 
DDF8 
DDF? 
DDFC 
DDFD 
DDFE 

DDFF 
DEQQ 
DEO1 

DEOZ 

DEO4 

DEOS 
DEOL 

DEOB 

DEO? 

DEOC 

DEOD 
DEOF 

DE10 
DE11 

DE13 

DAI FIRMWARE DD1A-DEB4 V1.0 Rev.l 

CAFEDD 

ES 
2A3201 

79 
CD30DE 

7E 

El 
c9 

EF 
15 

ce 

FE41 

3F 
DO 
FESE 

c9 

CDOZDE 

JzZ t DDFE And abort 

¥ Entry if from edit buffer: 

EFC10 FUSH H 
LHLD 10132 Get EFEPT 

MOV A,C 
CALL 1DE30 Add curr.line pos to EFEFT 

MOV AyM Get character 

FOP H 

EFC20 RET 

X If from screen: 

EFC30 RST S Get character from line 

DATA 115 

RET 

X 

x 
* ===s==zo== === 

XXX SINGLE AND DOUELE BYTE UTILITIES XXX 

X P T T T T L e e et it ittt 

X 

FOK KKK KKK KKK K K KKK KRR KKK KK K KKK KK 

¥ CHECK IF UPFER CASE CHARACTER X 

KKK HOKOK K KOO KKK KK KKK KK KR IOKK KR KKK X 

X 

% Entry: A: Character to be checked. 

% Exit: CY=0: Not upper case. 

x CY=1: Upper case. 

X ABCDEHL preserved, F corrupted. 

X 

ALFHA CPI 41 Lowest upper case char 

cMc 
RNC 

CPI 1 SB First lower case char 

RET 

X 
KKK XK KKK K KR KK KKK KOOk K K KKK KK KK KK KKK R X K 

¥ CHECK IF CHARACTER IS NUMBER OR UFFER CASE X 

KKK K K K KOK X KOK KKK KK JOKK KK KKK KKK KKK K KKK KKK XK K KK 

* 

¥ Entry: A: Character to be checked. 

¥ Exit: CY=0: Not number, not upper case. 

X CyY=1: Number or upper case. 

x ABCDEHL preserved. F corrupted. 

X 

ALNUM CALL :DEO2 Check if upper case 

RC 

NUMER CPI 130 Lowest number 

CMC 

RNC 
CPI 13A No number anymore 

RET 
* 

KRR KR HRKRKRRKRKRKRKKK 

*x COMPARE HL AND DE x 

FREKORORK KRR KR KKK XK 

x 
* Compares HL with DE (HL-DE). 

x
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312 
313 
314 
315 
16 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 

345 
346 
347 
348 
349 
350 
351 
352 
353 
54 
= 355 
356 
357 

358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
Jée8 
369 

DE14 
DE1S 
DE1S 
DE17 
DE18B 
DE19 

DE1A 
DE1E 
DE1C 
DE1D 
DEIE 
DE1F 
DE20 
DE21 
DE22 
DE23 
DE24 
DE25 

DEZ26 
DE27 
DE28 
DE29 
DE2A 
DE2E 
DE2C 
DEZ2D 
DEZE 
DEZF 

DAT FIRMWARE DDiA-DER4 V1.0 Rev.1 

% Exit: DE=HL: Z=1, CY=0. 

X DE<HL: Z=0, CvY=0. 

X DE>HL: Z=0, CY=1. 

X BCDEHL preserved, AF corrupted. 

* 
COMP MOV A,H 

CMF D 

RNZ 

MOV A,L 
CMP E 

RET 

* 

FRRKKRORRRORR KKK KKK KKK RKKKKR KKK 
% CALCULATE LENGTH OF BLOCK X 
KK KKK OOk XK KKK ROK OO R KKK R R X 

* 

Sets HL=HL-DE. 3 
x 
% Entry: Startaddress in DE, 1st address after 

* block in HL. 

% Exit: Length in HL, startaddress in DE. 

* 1f DE>HL, length in 2-complement. 

L3 ABCDE preserved, F as in COMP. 

X 

8l UBDE FUSH R 

- 
w 

I
 

r
e
E
 

Calc. diff. highest byte 

> 

FOF 
MOV 
FOF 
RET 

= =] < 

T
P
O
D
I
O
D
I
r
M
D
T
 

X 

KKK K KKK K K KKK KK KX XK KKK KKK K K 

¥ DOUBLE BYTE TWO COMPLEMENT X 

KK KK KK KKK KKK KKK KK K KKK KK 

X 

* Sets HL=-HL. 

X 

¥ Entry: Double byte to be converted in HL.. 

X Exit: Two complement in HL. ABCDEF preserved. 

* 
CMFPHL FUSH FSW 

MOV A.H 
CMA Complement H 

MoV H 

MOV A 
CMA 

MOV L 

INX H Add 1 

FOF P! 
RET 

Complement L 

X 
FOK KKK KO KK KOO R R KK KKK 

% ADD OFF-SET TO ADDRESS * 

FOKHOK KK KOKKKOK KKK KKK KKK KKK X 

X 

¥ Adds a given offset to a base address (HL=HL+A) . 

Calc. difference lowest byte



FAGE 07 

374 

375 

376 
377 

378 
379 

380 
381 

382 

383 

384 

385 
386 
387 
388 

389 
390 

391 

392 
393 
394 

395 

396 

97 
398 

399 
400 
401 

402 

403 
404 

405 

406 

407 

408 
409 
410 

411 

412 

413 

414 

415 

416 

417 

418 
419 

420 

421 

422 
423 

424 

425 
426 

427 
428 

429 

430 

431 

432 
433 

434 
435 

DE30Q 
DE31 
DE32 
DE33 
DE34 
DE3Z& 
DE37 
DE38 

DE39 
DE3ZA 

DE3E 
DESC 

DEZF 

DE4O 

DE41 

DE4Z2 

DE43 
DE4& 

DE47 

DE48 
DE49? 

DEAC 

DEA4D 

DE4E 

DAI FIRMWARE DD1A-DEE4 V1.0 Rev.1 

FS 

85 
6F 

7C 
CEOO 

67 

F1 
ce 

FS 

7E 

23 
CD30DE 

F1 

ce 

21FFFE 

54 

SD 
19 

DA48DE 

D1 

El 

ce 

3 
% Entry: Base in HL, offset in A. 

% Exit: HL=HL+A. ABCDE preserved, F corrupted. 

X 
DADA PUSH PSW 

ADD L 
MOV  L,A L=L+A 
MOV AsH 
ACI : 00 Add carry if overflow 

MOV  H,A 
POP PSW 

RET 

X 

KK KKK KK KOR R A KOK KKK K KKK KKK KKK KKK KK 

* CALCULATE ADDRESS AFTER STRING X 

3K KKK K OKOKOK KKK KK KK KO KOK KK K KK KKK KX K X K 

* 
X% Sets HL=HL+M+1. 
x 

¥ Entry: HL points to 1st byte of string (length 

x byte). 

% Exit: HL points to first byte after string. 

x AFEBCDE preserved. 

X 
DADM FPUSH PSW 

MoV AM Get length of string 

INX H HL: addr. 1st char. byte 

CALL :DEZOQ Calc addr after string 

POP FSuW 

RET 
x 
KKK KKK KKK KK KK X X 

¥ DELAY ROUTINE x 

KKK KKK KKK KK KKK KK 

* 

%X Runs a fixed delay loop of 665 msec. If 

¥ interrupts are enabled, the delay will be 

X approx. 750 msec. 

¥ HL is loaded with FFFF, and then decremented. 

X 

% Exit: AECDEHL preserved: F corrupted. 

X 

DELAY PUSH H 

FUSH D 
LXI H, sFFFF Init. delay value 

MOV D,H 
MOV  E,L 

DLY1O DAD © D 

Jc :DE48 Repeat if not ready 

FOF D 
POF H 

> ReT 

KKK K KKK KK KKK K KKK KKK K XK XK 

¥ DATA BLOCK TRANSFER % 

KK RAORKKOKR KR KKK KKK KRR X 
X 

* Moves a block of data starting at (DE) and 

¥ ending at (HL)-1 to (BC). 

X 

% Entry: DE: Startaddr. source bank. 

X BC: Startaddr. destination bank.
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439 DE4F 
440 DESO 
441 DES1 
442 DES4 
A4 DESS 

444 DES& 
445 DES7 
446 DES8 

451 DESE 
452 DESC 

453 DESD 
454 DESE 
455 DESF 
456 DE6O 
457 DE&1 
458 DE&4 
459 DE6S 
460 DE&&E 
461 DE&7 
462 DE&8B 
463 DE&? 

467 DE&C 
4468 DE&D 
469 DE6E 
470 DE71 
471 DE72 

472 DE73 
473 DE74 

474 DE75 
475 DE76 

479 DE79 
480 DE7A 
481 DE7E 

495 DE7C 

496 DE7D 
4797 DEVE 

DAl FIRMWARE DD1A-DEE4 

FS 
ES 
CD1ADE 
79 

78 
9A 
DAGCDE 

S4 
SD 
07 
c1 
7A 
B3 
CA7ADE 
iB 
2B 
OB 
(2] 
77 
C3SFDE 

7C 
BS 
CA79DE 

2R 
1A 
02 
13 

03 
C36CDE 

El 

F1 
c9 

CS 
47 
CD14DE 

* HL: 

V1.0 Rev.1 

X Exit: AF preserved, 

x 
MOVE PUSH 

FUSH 
CALL 
MOV 
SUE 

Moy 
SBB 
Jc 

% Destination 

MOV 
MOV 
DAD 
FOF 

MovV1o MoV 
ORA 

Jz 
DCX 
neXx 
DCX 
LDAX 

MOV 
JMF 

¥ Destination 

MOV20 Moy 

¥ If ready: 

MOV3O FOF 

MOV40 FOF 
RET 

X 

PSW 
H 
:DE1A 

A,C 
E 

AE 
D 
:DE&C 

address > 

D,H 

- 

DE7%9 

« 
D
C
W
O
 
I
 

1=
 

m o 0 

PSW 

Foints after end source bank. 

BCDEHL corrupted. 

Calc. length source bank 

1f destination addr. is 
lower than source addr. 

source address: 

Save length in DE 

Highest dest.addr. in HL 

Check if ready 

Then abort 

Get byte to be transferred 

Transfer it 
Next one 

source address: 

Abort 1f ready 

Get byte to be transferred 

Transfer 1t 

Next byte 

FKK K OIOOKK KKK KK KKK KR KOOk X K OKK Kk K 
¥ FILL BANK WITH IDENTICAL DATA X 
FOKKOK KK AOOKKOKKORKKKOKKOKKOK KK KOR K KKKk X X 

Fills an area of memory with a constant. 

Startaddr. 
Foints after bank. 
Data to be loaded into bank. 

of bank. 

Exit: DE: Points after bank. 

¥ 

* 

X 

¥ Entry: DE: 
* HL: 
X Az 

* 

* BCHL 

X 
FILL PUSH 

MOV 
FIL10 CALL 

preserved, 

B 

B.A 
:DE14 

AF corrupted. 

Save data in B 
Check if bank full
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498 

499 

S00 
301 

502 
503 

504 
505 

506 
S07 

508 
509 

510 

511 

512 

S13 

514 

515 

S16 
517 

518 

519 

520 
521 

522 
8523 

52 
525 
526 
527 
528 
529 
530 
531 

533 
534 
535 
S36 
537 
538 
539 
540 
541 
542 
543 
S44 
545 
546 
547 
S48 
549 
S50 

¥ SYMBOL 

ALNUI 

CINC 
CouT! 

09 

DEB1 
DEB4 
DEB7 
DES8 
DEB%? 
DEBA 
DEBD 
DESE 

DESF 

DEOQ 
DE91 

DE®2 
DE93 

DE?& 
DE97 

DE?8 

DEYR 
DE?C 

DE®F 

DEAQ 

DEA3 
DEA4 
DEAS 

DEA& 
DEA®? 

DEAA 

DEAE 

DEAC 
DEAD 

DEAE 

DEAF 

DEEC 

DEE1 

DEB2 

DEE3 

DEE4 

DEBS 

DAI FIRMWARE DD1A-DEB4 V1.0 Rev.1 

Abort if ready 

Abort if DE>HL 

Get data 
and store it 

addr. 

result 

Next bit of multiplier 

if bit is O 

Add 1x HL if bit is 1 
Abort if overflow 

Abort 1f ready 

Multiply *2 

Again if no overflow 

Error exit if 

No error exit 

DDCO 
DE14 

DE39 

overflow 

CABDDE Jz 1 DE8D 
DABDDE Jc 1 DESD 

78 MOV A,B 
12 STAX D 

13 INX D 
C37EDE JIMP 1 DE7E Next 

c1 FIL20 POP B 
ce RET 

* 
FOHOKKORKOKKORK KK KKK KKK K 

% MULTIPLY HL BY A X 
KKK KK KKK KK KK KK KR KKK 

X 
% Multiplies a 16-bit value by a B-bit value. 

X 
¥ Entry: HL: 16-bit value. 

X A: B-bit value. 
¥ Exit: CY=0: Result in HL. 
* CyY=1: Overflow. 

X AEBCDE preserved. 

X 
37 HLMUL sTC 
FS PUSH FSW 

DS PUSH D 

EE XCHG 
210000 LXI H, : 0000 Init. 

B7 HLM1O ORA A 

iF RAR 

D29FDE JNC : DE9F Jump 

19 DAD D 
DAADDE Jc 1 DEAD 

B7 HLM20 ORA A 

CAB1DE Jz :DEE1 

EB XCHG 

29 DAD H 
ER XCHG 
D296DE JNC :DEF6 

(e]e] NOF 

00 NOF 

00 NOF 

(e]e] NOF 

Q0 HLM?0 NOF 

Dt POP D 

F FOF PSW 

c9 RET 

D1 HLM?9 FOF D 

F1 FOP FSW 

IF cMC 
ce RET 

X 

X 

X 
END 

FOK KKK KK 0K KK KKK %K KKK XK KK KKK K 
TABLEZX 

X KOKK KK KK OK KKK R0k K K KKK K00 KX 

M DEO9 ALFHA DEO2 BRS10 DDCS BRSER 

DDE4 CMPHL DE26&6 coLo DDSS COMP 

C DD6A CRLF DDSE DADA DE3Q DADM 

DE48 EFC10 DDF4 EFC20 DELA Y DE41 DLY1O DDFE
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EFC30 

FIL20 

HLM?0 

IGNER 

IPL1O 

MOVZ20 

NUMER 

oTCe? 

QUTSE 

DDFF 
DEBD 
DEAD 
DDD1 
DD22 
DE&C 
DEOD 
DDBC 
DD?4 

FIRMWARE DD1A-DEB4 

EFETCH DDEO 
FILL 
HLM99 
INFLO 
IPL20 
MOV30 
OTEIN 
oTs10 
SCCHR 

DE7C 
DEE1 
DD1A 
DD2A 
DE79 
DD75 
DD9S 
DD&O 

EXIT1 
HLM1O 
HLMUL 
INPLN 
IPL30O 
MOV4O 
0TC10 
oT820 
SUERDE 

vi.0o 

DD4S 
DE96 
DEBF 
DDIF 
DD49 
DE7A 
bD70 
DDYD 
DE1A 

Rev.1 

FIL1O 
HLMZ20 
IGNE 
INSER 
MOV1O 
MOVE 
oTCc20 
ouTe 

DE7E 
DESF 
DDD2 
DDB4 
DESF 
DEAF 
DDBE 
DD&O


