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MCS-Sl MACRO ASSEMBLER 'SOK-Sl MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

ISIS-II I«:S-Sl MACRO ASSEMBLER X040 
OBJECT MODULE PLACED IN :F3:SDKMON.HEX 

S,18,81 PAGE 

ASSEMBLER INVOKED BY: :Fl:ASMS1 :Fl:SDKMON.SRC PRINT{:F2:SDKMON.LST) OBJECT{:F3:SDKMON.HEX) DATE{S,18,81) WORKFILES{:F3 
:,:F3:) EP DB SB 

LOC OBJ LINE 

1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 +1 

SOURCE 

$XREF 
$nomacro 
$TITLE('SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0') 
.****************************************************************** , 

SDK-51 MONITOR INTEL PROPRIETARY 
THIS SOFTWARE IS COPYRIGHTED UNDER INTEL PART NUMBER 162787-001 

VERSION 1.0 5-18-81 ; 

NN N 00000 TTTTT EEEEE !! 
NN N 0 0 T E !! 
N N N 0 0 T E !! 
N N N 0 0 T EEEE !! 
N NN 0 0 T E !! 
N NN 0 0 T E !! 
N N 00000 T EEEEE !! 

, 
.****************************************************************** , 

COPYRIGHT (C) 1981 INTEL CORPORATION. 

ALL RIGHTS RESERVED. 

NO PART OF THIS PROGRAM OR PUBLICATION MAY BE REPRODUCED, 
TRANSMITTED, TRANSCRIBED, STORED IN A RETRIEVAL SYSTEM, OR 
TRANSLATED INTO ANY LANGUAGE OR COMPUTER LANGUAGE, IN ANY 
FORM' OR BY ANY MEANS, ELECTRONIC, MECHANICAL, MAGNETIC, 
OPTICAL, CHEMICAL, MANUAL OR OTHERWISE, WITHOUT THE PRIOR 
WRITTEN PERMISSION OF INTEL CORPORATION, 3065 BOWERS AVENUE, 
SANTA CLARA, CALIFORNIA 95051. 

, 
.****************************************************************** 
$EJECT 
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LOC OBJ LINE 
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'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

.****************************************************************** , 

TABLE OF CONTENTS 

PREFACE: HOW TO USE THIS LISTING 

This monftor and the assembler/disassembler are written 
in ASM51 code. These listings may serve the user as 
both debug aids and as an example of how many of the unique 
ASM51 commands may be used in context. 

In general, the organization on this monitor listing is as 
follows. The POWER ON routine is the 'cold start' location, 
that is, it does a hardware reset. START is the main program 
which is the top of the idle loop. It is also the 'warm start' 
location, that is it does software resets and initializations. 

Upon receipt of a command from the user via the console, START 
determines which routine will handle each conmandand branches 
to it. The command handler routines will always have a label 
with the suffi x '_CMD'. 

HEADER BLOCK INFORMATION: 

At the beginning of each subroutine, on a new page, there will 
be a block containing the name of the routine. The name may 
have an '(I)' or a '(U)' as a prefix. The I indicates that 
the routine is internal only, the U indicates that the routine is 
only suitable for use by the user. 

The abstract contains a brief description of what the function 
of that module is and highlights of any subtle cautions or user 
interface notes. There will also be lists of inputs, outputs. 
error exits, variables modified and subroutines called. The 
rules for these lists are strict. 

Input lists contain only explicitly passed global or local variables. 
Information returned by any other procedure (i.e. passed parameters) 
that is called by the procedure whose block you are reading will not 
be included in the input list. 

Output lists contain only variables altered by the procedure for 
the purpose of transmitting necessary information to another procedure. 

The variables modified lists contains only local variables. registers 
or memory locations that are modified and not restored by the end on 
the routine. 

The error exits will contain any error number that is locally 
generated. There is the possibility that an error may be detected 
ina rout; ne with no error exits noted if the error number was set 
in a previous routine and just 'falls through' because the error is 
st ill the same. 

The subroutines called list will contain any other routine that is 

PAGE 2 
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LOC OBJ LINE 
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'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

directly called or jumped to by the procedure in question. 

XREF: 

At the back of the monitor listing and again at the back of the 
assembler/disassembler listing there is a table of cross references. 
Each variable name is listed in alphabetical order along with its 
type (that is in what type of memory does it reside, is it a label 
or a number), the address value it has and all of the line numbers 
where that variable name appears. The line number with the '#' 
designation is the line where the variable is defined. 

CONTENTS: 

This monitor listing contains one source file and five 
include files. Each include file contains a number of functions, 
tables and subroutines which will each have their own header block 
and will begin on a new page. The files are as follows: 

SDKMON.SRC (SOURCE FILE) 

JUMP TABLE FOR USER ACCESSABLE ROUTINES 
CONSTANTS 
VARIABLES 
FLAGS 
TOKEN EQUATES 
TOKEN TABLE 

POWER ON 
SIGN UN 
START 
INIT 10 
(I )W1\IT FOR USER 
CHECK EPROMS 

COMMON. INC (INCLUDE FILE) 

CONSTANTS USED BY ALL MODULES 
GLOBAL VARIABLES USED BY MORE THAT ONE MAIN MOD. 
ARRAYS 
VARIABLES 
FLAGS 
REGISTERS 
JUMP TABLE ENTRY ADDRESSES FOR ALL MODULES 

UTILIT.INC (INCLUDE FILE) 

(I )ERROR 
(I)EOL CHECK 
INC PNT/DEC PNT/SWAP POINTERS 
SPACCO/(I)CO -
ICI 
ICSTS 
(U)CSTS 

PAGE 3 
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LOC OBJ LINE 

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 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

(U)CI 
(I)UPI CMD 
UPI ouf 
UPCIN 
(I)CONTINUATION LINE 
(I)FETCH/(I)STORE 
(I )NEWLINE 
AZTEST/NMTEST/HXTEST/ALFNUM 
LSSEQL 
(I)GET~UM/(I)GETEOL/(I)GET_COMMA 
ISIT DISPLAY 
(I)GET PART 
(I)SAVE AND DISPLAY 
CONVHEC -
(I)LSTWRD/(I)LSTBYT 
PAINTER 
GETCHR 
(I)GETOKE 
NUMBER 
SYMBOL 
STRING SPACE 
(I)PIRNT STRING 
(I)D ISPLAY TOKEN 
ASCII TO HEx 
!TIMe -

DISCHA.INC (INCLUDE FILE) 

DISPLAY 
LODMEM 
FILLMEM 
DISMEM 
BMOVE 
MODBRK 
ACC MOD 
KEYWORD DISPLAY 

XQT.INC (INCLUDE FILE) 

BREAK 
UNBREAK 
READ PC/WRITE PC 
CHECK FROM -
BREACVECTOR 
STEP CMD 
STEP"51 RET 
GO CMD-

MONFUN.INC (INCLUDE FILE) 

LIST CMD 
BAUD-CMD 
TOP CMD 
CAUSE CMD 
SEND_ffi'TE 

5,18,81 PAGE 4 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

LOC OBJ LINE 

206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 +1 

SOURCE 

HEXBIN 
GET TYPE 
LOAD HEX 
STORr HEX 
LOAD CMD 
SAVCCMD 
DOWNLOAD CMD 
UPLOAD CMD 

. 
.******************************************************************* 
$EJECT 

5.18.81 PAGE 5 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 6 

LOC OBJ LINE SOURCE 

218 +1 $INCLUDE(:F1:COMMON.INC) 
EOOO =1 219 BASE EQU OEOOOH 

=1 220 ;***** CONSTANTS USED BY ALL MODULES ***** 
=1 221 

0001 =1 222 NUMBER TOKE EQU 01H ;Constant (GETOKE,number token) 
0003 =1 223 BAR TOKE EQU 03H ;Constant (GETOKE,slash (/) token) 
0006 =1 224 POUND TOKE EQU 06H ;Constant 
0005 =1 225 PLUS fOKE EQU 05H 
0007 =1 226 EOL TOKE EQU 07H ;Constant (GETOKE,end of line token) 
OOOA =1 227 ATAioKE EQU OAH 
005E =1 228 C TOKE EQU 05EH 
0080 =1 229 ClrfTE TOKE EQU 080H 
OOAI =1 230 DPTR TOKE EQU OA1H 
00D4 =1 231 ORG fOKE EQU OD4H 
OOAO =1 232 PC TOKE EQU OAOH 
0040 =1 233 RETI" EQU 40H 
0010 =1 234 OFST EQU 10H 
0018 =1 235 LINMAX EQU 24 
0004 =1 236 TOKSIZ EQU 4 
0080 =1 237 BLINK EQU 80H ;Set the blink bit in bytes to go to the UPI 
0000 =1 238 SELECT_CON EQU OOH ;Set up UPI for on-board console • 

=1 239 
=1 240 ;***** GLOBAL VARIABLES USED BY MORE THAN ONE MAIN MODULE ***** 
=1 241 DSEG 

0024 =1 242 ORG 24H 
=1 243 ;***** ARRAYS ***** 
=1 244 

0024 =1 245 LINBUF: DS LINMAX ;Input line buffer(24 chars) 
003C =1 246 STRGBF: DS TOKSIZ ;Buffer for string 
0040 =1 247 WORKING_SPACE: DS 3 ;Buffer for ASM/DASM 

=1 248 
=1 249 ;***** VARIABLES ***** 
=1 250 

0043 =1 251 ERRNUM: DS 1 
0044 =1 252 PNTHGH: DS 1 
0045 =1 253 PNTLOW: DS 1 
0046 =1 254 SELECT: DS 1 
0047 =1 255 TEMP LOW: DS 1 
0048 =i 256 TOKST'R: DS 1 
0049 =1 257 VALHGH: DS 1 
004A =1 258 VALLOW: DS 1 
004B =1 259 ASM PC HIGH: DS 1 
004C =1 260 ASr1PC"l.OW: OS 1 
004D =1 261 NUMBER-OF BYTES: DS 1 
004E =1 262 OUR COlrE HI GH : DS 1 
004F =1 263 OUR-CODELOW: DS 1 
0050 =1 264 CHARIN: - DS 1 
0051 =1 265 CHRCNT: DS 1 
0052 =1 266 LINE START: DS 1 
0053 =1 267 LINCNT: DS 1 
0054 =1 268 LNLGTH: DS 1 
0055 =1 269 STRGCT: DS 1 
0056 "I 270 TEMPI: OS 1 
0057 =1 271 PARTIT LO HIGH: OS 1 
0058 =1 272 PARTIlJ-OJ-OW: OS 1 
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LOC OBJ LINE SOURCE 

0059 =1 273 PARTIT HI HIGH: OS 1 
005A =1 274 PARTIT:HCLOW: OS 1 

=1 275 
=1 276 j***** FLAGS ***** 
=1 277 BSEG 

0000 =1 278 ORG 0 
=1 279 

0000 =1 280 BOT: OBIT 1 
0001 =1 281 LSlFLG: DBIT 1 

=1 282 CSEG 
=1 283 j***** REGISTERS ***** 

REG =1 284 POINTO EQU RO jRegi ster ~addr pointer) 
REG =1 285 POINTl EQU R1 jRegi ster addr pOinter) 
REG =1 286 PARAM1 EQU R2 jRegi ster (parameter pass ng media #1 ) 
REG =1 287 PARAM2 EQU R3 jREGISTER (Parameter pass ng media #2) 
REG =1 288 PARAM3 EQU R4 jREGISTER (Parameter pass ng media #3) 
REG =1 289 PARAM4 EQU R5 
REG =1 290 PARAM5 EQU R6 
REG =1 291 PARAM6 EQU R7 
REG =1 292 COUNT EQU R7 
REG =1 293 CHECKSUM EQU R6 
REG =1 294 TEMP EQU R5 

=1 295 j***** END OF VARIABLE EQUATES ***** 
=1 296 .****************************************************************** , 
=1 297 j JUMP TABLE ENTRY ADDRESSES FOR ALL MODULES 
=1 298 .****************************************************************** , 

E006 =1 299 CO EQU 6 + BASE 
E009 =1 300 CI EQU 9 + BASE 
EOOC =1 301 CSTS EQU OCH + BASE 
EOOF =1 302 NEWLINE EQU OFH + BASE 
E012 =1 303 TIME EQU 12H + BASE 
E015 =1 304 LSTBYT EQU 15H + BASE 
E018 =1 305 LSTWRD EQU 18H + BASE 
E01E =1 306 PRINT STRING EQU 1EH + BASE 

=1 307 
E04A =1 308 FETCH EQU 4AH + BASE 
E04D =1 309 STORE EQU 4DH + BASE 
E050 =1 310 GETNUM EQU 50H + BASE 
E053 =1 311 GETEOL EQU 53H + BASE 
E056 =1 312 GETOKE EQU 56H + BASE 
E059 =1 313 DISPLAY TOKEN EQU 59H + BASE 
E05C =1 314 SAVE AND DISPLAY EQU 5CH + BASE 
E05F =1 315 ERROR - EQU 5FH + BASE 
E062 =1 316 WAIT FOR USER EQU 62H + BASE 
E065 =1 317 GET PART- EQU 65H + BASE 
E068 =1 318 CONTINUATION LINE EQU 68H + BASE 
E06B =1 319 GET COMMA EQU 6BH + BASE 
E06E =1 320 EOCCHECK EQU 6EH + BASE 

321 +1 $EJtcT 
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LOC OBJ 

EOOO 

EOOO 02E267 

E003 02ED94 

E006 02E5CE 
E009 02E5FF 
EOOC 02E5F9 
EOOF 02E6FD 
E012 02EA14 
E015 02E7DF 
E018 02E7DA 
E01B 02EAOB 
E01E 02E9CO 
E021 02E267 
E024 02E267 
E027 02E267 
E02A 02E267 
E02D 02E267 

E030 

E030 20284329 
E034 20313938 
E038 3120494E 
E03C 54454C20 
E040 434F5250 
E044 2E20 
E046 05 
E047 16 
E048 81 
E049 05 
E04A 18 
E04B 81 
E04C 02E651 
E04F 02E658 
E052 02E74F 
E055 02E759 
E058 02E8AO 
E05B 02E9EO 
E05E 02E7C3 
E061 02E3CA 
E064 02E396 
E067 02E788 
E06A 02E643 
E06D 02E760 

LINE 

322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 

354 

355 

356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 
ORG BASE 

JMP POWER ON ; Initialize and start monitor. 
, 
.****************************************************************** , 

JUMP TABLE FOR USER ACCESSABLE ROUTINES 

5,18,81 

BREAK: LJMP IBREAK ;00 not access this vector except through 
; norma 1 SDK system interrupts, 

LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 

ORG 

COPYRIGHT: 

DATECODE: 

ICO 
UCI 
UCSTS 
INEWLINE 
ITIME 
ILSTBYT 
ILSTWRD 
IASCII TO HEX 
IPRINT-STRING 
POWER ON 
POWER-ON 
POWER-ON 
POWER-ON 
POWER-ON 

BASE+30H 

;breaks and keyclosures 

;The rest of the jump table reserved 
;for future expansion. 

OB • (C) 1981 INTEL CORP. • 

DB 5H,16H,81H; 

STORED CHECK SUM: DB 5H,18H,81H 

LJMP IFETCH 
LJMP ISTORE 
LJMP IGETNUM 
LJMP IGETEOL 
LJMP IGETOKE 
LJMP IDISPLAY TOKEN 
LJMP ISAVE AND DISPLAY 
LJMP IERROR -
LJMP IWAIT FOR USER 
LJMP IGET PART-
LJMP ICONTINUATION LINE 
LJMP IGET COMMA 

PAGE 8 
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LOC OBJ 

E070 02E5A1 

0004 
0002 
0008 
OOOD 
OOOA 
0009 
007F 
001S 
0007 
0004 
0008 
0083 
0003 
0009 
0002 
0082 
0001 
0001 
DODD 
OOOB 
A001 
AOOO 
BODO 
COOO 
B800 
0005 
0040 
OOCO 
DOFF 
OOlF 
OOFl 
00F2 
00F3 
00F4 
00F5 
00F6 
00F7 
00F8 
00F9 
OOFA 
OOFB 
OOFC 
OOFB 
OOFE 
OOFF 

005B 

LINE 

368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

LJMP IEOL CHECK 

;***** CONSTANTS ***** 

EQUAL TOKE 
COMMA-TOKE 
BACKSP EQU 
CR EQU 
LF EQU 
HORIZONTAL TAB EQU 
RBOUT - EQU 
ESC EQU 
STACK EQU 
RESET CMD EQU 
CLR BRK LATCHES EQU 
TOP-PORT EQU 
GR PORT EQU 
NO-BREAK EQU 
CA~SETTE READ EQU 
CASSETTE-WRITE EQU 
USART MODE EQU 
SINGLE BREAK EQU 
DATA BREAK EQU 
PROGRAM BREAK EQU 
UPI CONTROL EQU 
UPCDATA EQU 
RAMOFF EQU 
BRKOFF EQU 
RAMIO EQU 
TIMER HIGH EQU 
CONTINUOUS MODE EQU 
START 16 TIMER EQU 
MAX LOW - EQU 
MAXHGH EQU 
UPI DATA IMAGE EQU 
SAVE SEL- EQU 
ADDR-SAVE HIGH EQU 
ADDR-SAVE-LOW EQU 
DELAY - EQU 
GR EQU 
BAUD HIGH EQU 

. BAUD-LOW EQU 
TOP STORE EQU 
MON-FLAGS EQU 
BREAK STATUS EQU 
BAUDKtv EQU 
NOT STEP EQU 
SINGLESTEP EQU 
MULTISTEP EQU 

EQU 
EQU 
08H 
ODH 
OAH 
09H 
7FH 
1BH 
07H 
04H 
08H 
83H 
03H 
09H 
02H 
82H 
01H 
01H 
ODH 
OBH 
OAOOIH 
OAOOOH 
OBOOOH 
OCOOOH 
OB800H 
05H 
40H 
OCOH 
OFFH 
01FH 
OFlH 
OF2H 
OF3H 
OF4H 
OF5H 
OF6H 
OF7H 
OF8H 
OF9H 
OFAH 
OFBH 
OFCH 
OFBH 
OFEH 
OFFH 

4 ;Constant (GETOKE,EQUAL TOKEN) 
02H ;Constant(Comma token) 
;Constant (GETCHR,LITERAL 'BACK SPACE') 
;Constant (NEWLIN,LITERAL 'CARRAGE RETURN') 
;Constant (NEWLIN,LITERAL 'LINE FEED') 
;Constant (TAB KEY) 
;Constant (GETCHR,LITERAL 'DELETE') 
;Constant (EXECUT,LISTER 'ESCAPE') 

;UPI reset command 

;UPI top port 
;UPI hardware GO register port 
;Disables break logic 
;UPI select cassette read mode 
;UPI select cassette write mode 
;UPI serial port select for up/down load 
;Enables single step breaks. 
;Enables data memory breaks 
;Enables program memory breaks 

;Constant 
;Constant 
;Constant 
;Constant 
;Constant 
;Constant 
;Constant 
;Constant 

(STORE,16-BIT INTERNAL RAM OFFSET) 
(STORE,16-BIT,BREAK RAM OFFSET) 
(STORE,16-BIT INTERNAL RAM I/O OFFSET) 
(ADDRESS OF 8155 TIMER HIGH BYTE) 
(COMMAND MODE FOR TIMER) 
(COMMAND TO LOAD AND START TIMER) 

;Software version of UPI input data. 
;Used to store the token during emulation. 
;Saves display address during emulation. 

;Stores multi-step delay count. 
;GO register 

;Stores baud rate information. 
;Stores the user TOP value 
;Stores monitor flags 
;Used to store the step flag during emulation. 
;Stores coded baud info in one byte 
;Stored in BREAK STATUS to indicate not stepping 
;Stored in BREAK-STATUS to indicate single step 
;Stored to indicate multiple single steps. 

;********** VARIABLES ********** 

PAGE 9 



MCS-Sl MACRO ASSEMBLER 'SDK-Sl MONITOR CODE INTEL PROPRIETARY VERSo #1.0' S,18,81 PAGE 10 

LOC OBJ LINE SOURCE 

OOSB 423 TOKSAV: DS 1 ;DATA ADDR 
OOSC 424 DLYCNT: DS 1 ;DATA ADDR 
OOSD 42S COUNTR: DS 1 
OOSE 426 VPC LOW: DS 1 
OOSF 427 VPCHIGH: DS 1 
0060 428 CAUSE IMAGE: DS 1 
0061 429 PCNTHT: DS 1 
0062 430 PCNTLO: DS 1 
0063 431 LENGTH HIGH: DS 1 
0064 432 LENGTH=LOW: DS 1 
006S 433 TYPE: DS 1 

434 
43S ;***** FLAGS ***** 
436 
437 BSEG 

0002 438 ORG (LSTFLG+1) 
0002 439 ANY BR FLAG: DBIT 1 
0003 440 FI R"ST FLAG: DBIT 1 
0004 441 MAXNUM FLAG: DBIT 1 
OOOS 442 BINARY-FLG: DBIT 1 

443 CSEG 
444 +1 $EJECT 
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LOC OBJ LINE SOURCE 

445 .****************************************************************** , 
446 ; TOKEN EQUATES 
447 ;****************************************************************** 
448 

005F 449 ATDPTR TOKE EQU 15+REG+OFST 
0052 450 ATRO TIrKE EQU 2+REG+OFST 
0053 451 ATRliOKE EQU 3+REG+OFST 
0051 452 A TOKE EQU 051H 
005C 453 As TOKE EQU 12+REG+OFST 
0088 454 AB"[ TOKE EQU 088H 
0012 455 ACALL TOKE EQU 2+0FST 
0098 456 ACC TOKE EQU 098H 
0024 457 ADDiOKE EQU 20+0FST 
0023 458 ADDC TOKE EQU 19+0FST 
0013 459 AJMP-TOKE EQU 3+0FST 
0021 460 ANL TOKE EQU 17+0FST 
OOBO 461 ASM-TOKE EQU OBOH 
009B 462 B TOKE EQU 09BH 
0000 463 B7\UD TOKE EQU ODOH 
0089 464 BR TOKE EQU 089H 
0002 465 CAUSE TOKE EQU OD2H 
0019 466 CJNE TOKE EQU 9+0FST 
002A 467 CLR TOKE EQU 26+0FST 
002B 468 CPL-TOKE EQU 27+0FST 
002C 469 DA TOKE EQU 28+0FST 
00B8 470 DASM TOKE EQU OB8H 
0003 471 DATA-TOKE EQU OD3H 
0082 472 DBYTE TOKE EQU 082H 
0035 473 DEC TokE EQU 37+0FST 
0031 474 DIV-TOKE EQU 33+0FST 
0025 475 DJNZ TOKE EQU 21+0FST 
OOEO 476 DOWNLOAD TOKE EQU OEOH 
0008 477 FOREVER TOKE EQU 008H 
0009 478 FROM TOKE EQU 009H 
00C2 479 GO TOKE EQU OC2H 
0037 480 INC" TOKE EQU 39+0FST 
0027 481 JB TOKE EQU 23+0FST 
0028 482 JBC TOKE EQU 24+0FST 
0018 483 JC TOKE EQU 8+0FST 
0032 484 JMP TOKE EQU 34+0FST 
0026" 485 JNB-TOKE EQU 22+0FST 
0017 486 JNC-TOKE EQU 7+0FST 
0015 487 JNCTOKE EQU 5+0FST 
0016 488 JZ TOKE EQU 6+0FST 
0010 489 LCALL TOKE EQU O+OFST 
0007 490 LIST TOKE EQU OD7H 
0011 491 LJ MP-TO KE EQU 1+0FST 
ooE2 492 LOAD-TOKE EQU OE2H 
oolF 493 MOV TOKE EQU 15+0FST 
OOlA 494 MOVC TOKE EQU 10+OFST 
001B 495 MOVCTOKE EQU 11+0FST 
0030 496 MUL TOKE EQU 32+0FST 
0038 497 NOP-TOKE EQU 43+0FST 
ooOF 498 ON TOKE EQU OOFH 
OOOB 499 OR:rOKE EQU OBH 



MCS-~l MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 12 

LOC OBJ LINE SOURCE 

0022 500 ORL TOKE EQU 18+0FST 
0020 501 POP-TOKE EQU 29+0FST 
0005 502 PROGRAM TOKE EQU 005H 
0099 503 PSW TOK't EQU 099H 
002F 504 PUSH TOKE EQU 31+0FST 
0090 505 RO TOKE EQU 090H 
0091 506 RlioKE EQU 091H 
0092 507 R2-TOKE EQU 092H 
0093 508 R3-TOKE EQU 093H 
0094 509 ReTOKE EQU 094H 
0095 510 R5-TOKE EQU 095H 
0096 511 R6-TOKE EQU 096H 
0097 512 RITOKE EQU 097H 
0084 513 RBIT TOKE EQU 084H 
0000 514 RBS TOKE EQU 000 
0081 515 RBYTE TOKE EQU 081H 
OOOE 516 RESET-TOKE EQU OOEH 
003A 517 RET TOKE EQU 42+0FST 
0039 518 RET! TOKE EQU 41+0FST 
0034 519 RL TOKE EQU 36+0FST 
0033 520 RLC TOKE EQU 35+0FST 
0038 521 RR TOKE EQU 40+0FST 
0036 522 RRC TOKE EQU 38+0FST 
OOE3 523 SAVr TOKE EQU OE3H 
0029 524 SETBiOKE EQU 25+OFST 
0014 525 SJMP-TOKE EQU 4+0FST 
009A 526 SP TOKE EQU 09AH 
OOCI 527 STtP TOKE EQU OC1H 
OOlE 528 SUBB-TOKE EQU 14+0FST 
002E 529 SWAP-TOKE EQU 30+0FST 
oooe 530 TILLiOKE EQU OOCH 
OOA2 531 TMO TOKE EQU OA2H 
OOA3 532 TMCTOKE EQU OA3H 
0000 533 TO TOKE EQU OOOH 
0006 534 TOP TOKE EQU 006H 
00E1 535 UPLOAD TOKE EQU OE1H 
0086 536 XBYTE TOKE EQU 086H 
0010 537 XCH TOKE EQU 13+0FST 
001C 538 XCHD TOKE EQU 12+0FST 
0020 539 XRL TOKE EQU 16+OFST 

540 
541 ; 
542 ;***** TOKEN TABLE ***** 
543 ; 
544 TOKTBL: 

E073 OA 545 DB ATA TOKE 
E074 5F 546 DB ATOPTR TOKE 
E075 52 547 DB ATRO TOKE 
E076 53 548 DB ATRliOKE 
E077 51 549 DB A TOKE 
E078 5C 550 DB AS TOKE 
E079 88 551 DB ABR TOKE 
E07A 12 552 DB ACAD.. TOKE 
E07B 98 553 DB ACC TOKE 
E07C 24 554 DB AOO:rOKE 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 13 

LOC OBJ LINE SOURCE" 

E07D 23 555 DB ADDC TOKE 
E07E 13 556 DB AJMP-TOKE 
E07F 21 557 DB ANL TOKE 
E080 BO 558 DB ASM-TOKE 
E081 9B 559 DB B TOKE 
E082 DO 560 DB BAUD TOKE 
E083 89 561 DB BR TOkE 
E084 5E 562 DB C TOKE 
E085 D2 563 DB C1\USE TOKE 
E086 80 564 DB CBYTCi"OKE 
E087 19 565 DB CJNE TOKE 
E088 2A 566 DB CLR TOKE 
E089 2B 567 DB CPCTOKE 
E08A B8 568 DB DASM TOKE 
E08B 2C 569 DB DA TOKE 
E08C B8 570 DB DASM TOKE 
E08D D3 571 DB DATA-TOKE 
E08E 82 572 DB DByrr TOKE 
E08F 35 573 DB DEC TOKE 
E090 31 574 DB DIV-TOKE 
E091 25 575 DB DJNZ TOKE 
E092 EO 576 DB DOWNLOAD TOKE 
E093 Al 577 DB DPTR TOKE 
E094 09 578 DB FROM-TOKE 
E095 08 579 DB FOREVER TOKE 
E096 09 580 DB FROM TOKE 
E097 C2 581 DB GO TOKE 
E098 37 582 DB INC TOKE 
E099 27 583 DB JB TOKE 
E09A 28 584 DB JB"C" TOKE 
E09B 18 585 DB JC TOKE 
E09C 32 586 DB JMP TOKE 
E09D 26 587 DB JNB-TOKE 
E09E 17 588 DB JNCTOKE 
E09F 15 589 DB JNZ-TOKE 
EOAO 16 590 DB JZ TOKE 
EOAI 10 591 DB LCALL TOKE 
EOA2 07 592 DB LIST TOKE 
EOA3 11 593 DB LJMP-TOKE 
EOM E2 594 DB LOAD-TOKE 
EOA5 IF 595 DB MOV TOKE 
EOA6 1A 596 DB MOve TOKE 
EOA? 1B 597 DB MOVCTOKE 
EOA8 30 598 DB MUL TOKE 
EOA9 3B 599 DB NOP-TOKE 
EOM OF 600 DB ON TOKE 
EOAB OB 601 DB OR-TOKE 
EOAC 04 602 DB ORG TOKE 
EOAD 22 603 DB ORCTOKE 
EOAE AO 604 DB PC TOKE 
EOAF 2D 605 DB POP TOKE 
EOBO D5 606 DB PROGRAM TOKE 
EOB1 99 607 DB PSW TOKE 
EOB2 2F 608 DB pusH TOKE 
EOB3 90 609 DB RO TOKE 
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LOC OBJ 

EOB4 91 
EOB5 92 
EOB6 93 
EOB7 94 
EOB8 95 
EOB9 96 
EOBA 97 
EOBB 84 
EOBC 00 
EOBD 81 
EOBE OE 
EOBF 3A 
EOCO 39 
EOC1 34 
EOC2 33 
EOC3 38 
EOC4 36 
EOC5 E3 
EOC6 29 
EOC7 14 
EOC8 9A 
EOC9 C1 
EOCA IE 
EOCB 2E 
EOCC OC 
EOCD OC 
EOCE A2 
EOCF A3 
EODO 00 
EOD1 06 
EOD2 E1 
EOD3 86 
EOD4 10 
EOD5 1C 
EOD6 20 

LINE 

610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 +1 

SOURCE 

DB R1 TOKE 
DB R2-TOKE 
DB R3-TOKE 
DB ReTOKE 
DB R5-TOKE 
DB R6~OKE 
DB R7-TOKE 
DB RBIT TOKE 
DB RBS TOKE 
DB RBYTE TOKE 
DB RESET-TOKE 
DB RET rITKE 
DB RETI TOKE 
DB RL TOKE 
DB RLC TOKE 
DB RR TOKE 
DB RRC TOKE 
DB SAVE TOKE 
DB SETB_TOKE 
DB SJMP-TOKE 
DB SP TOKE 
DB STEP TOKE 
DB SUBB-TOKE 
DB SWAP-rOKE 
DB TILL-TOKE 
DB TILL-TOKE 
DB TMO TOKE 
DB TM1-TOKE 
DB TO TOKE 
DB TOP TOKE 
DB UPLOAD TOKE 
DB XBYTE TOKE 
DB XCH TOKE 
DB XCHD TOKE 
DB XRL TOKE 

;***** END OF TOKTBL ***** 
$EJECT 

5,18,81 PAGE 14 
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LOC OBJ LINE SOURCE 

647 
648 
649 ;***** KEY WORD TABLE ***** 
650 

EOD7 40412020 651 KEYTAB: DB '@A , 
EODB 40445054 652 DB '@DPT' 
EODF 40523020 653 DB '@RO ' 
EOE3 40523120 654 DB '@R1 ' 
EOE7 41202020 655 DB 'A ;5 
EOEB 41422020 656 DB 'AB , 
EOEF 41425220 657 DB 'ABR ' 
EOF3 4143414C 658 DB 'ACAL' 
EOF7 41434320 659 DB 'ACC ' 
EOFB 41444420 660 DB 'ADD' ;10 
EOFF 41444443 661 DB 'ADDC' 
E103 414A4D50 662 DB 'AJMP' 
El07 414E4C20 663 DB 'ANL ' 
ElOB 41534020 664 DB 'ASM ' 
E10F 42202020 665 DB 'B , ;15 
E1l3 42415544 666 DB 'BAUD' 
E1l7 42522020 667 DB 'BR , 
EllB 43202020 668 DB 'c , 
EllF 43415553 669 DB 'CAUS' 
El23 43425954 670 DB 'CBYT' ;20 
El27 434A4E45 671 DB 'CJNE' 
El2B 434C5220 672 DB 'CLR ' 
E12F 43504C20 673 DB 'CPL ' 
E133 44202020 674 DB '0 , 
E137 44412020 675 DB 'DA , ;25 
El3B 44415340 676 DB 'DASM' 
E13F 44415441 677 DB 'DATA' 
El43 44425954 678 DB 'DBYT' 
El47 44454320 679 DB 'DEC ' 
E14B 44495620 680 DB 'DIV ' ;30 
El4F 444A4E5A 681 DB 'DJNZ' 
El53 444F574E 682 DB 'DOWN' 
El57 44505452 683 DB 'DPTR' 
El5B 46202020 684 DB 'F , 
El5F 464F5245 685 DB 'FORE' ;35 
El63 46524F4D 686 DB 'FROM' 
El67 474F2020 687 DB 'GO , 
El6B.494E4320 688 DB 'INC ' 
El6F 4A422020 689 DB 'JB , 
El73 4A424320 690 DB 'JBC ' ;40 
El77 4A432020 691 DB 'JC , 
El7B 4A4D5020 692 DB 'JMP , 
E17F 4A4E4220 693 DB 'JNB ' 
E183 4A4E4320 694 DB 'JNC ' 
El87 4A4E5A20 695 DB 'JNZ ' ;45 
El8B 4A5A2020 696 DB 'JZ , 
E18F 4C43414C 697 DB 'LCAL' 
El93 4C495354 698 DB 'LIST' 
El97 4C4A4D50 699 DB 'LJMP' 
El9B 4C4F4144 700 DB 'LOAD' ;50 
El9F 4D4F5620 701 DB 'MOV ' 
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LOC OBJ LINE SOURCE 

E1A3 4D4F5643 702 DB 'MOVC' 
ElA7 4D4F5658 703 DB 'MOVX' 
E1AB 4D554C20 704 DB 'MUL ' 
ElAF 4E4F5020 705 DB 'NOP , ;55 
E1B3 4F4E2020 706 DB 'ON , 
ElB7 4F522020 707 DB 'OR , 
ElBB 4F524720 708 DB 'ORG ' 
ElBF 4F524C20 709 DB 'ORL ' 
ElC3 50432020 710 DB 'PC , ;60 
E1C7 504F5020 711 DB 'POP , 
E1CB 50524F47 712 DB 'PROG' 
E1CF 50535720 713 DB 'PSW ' 
E1D3 50555348 714 DB 'PUSH' 
E1D7 52302020 715 DB 'RO , ;65 
ElDB 52312020 716 DB 'R1 , 
E1DF 52322020 717 DB 'R2 , 
E1E3 52332020 718 DB 'R3 , 
E1E7 52342020 719 DB 'R4 , 
ElEB 52352020 720 DB 'R5 , 

;70 
E1EF 52362020 721 DB 'R6 , 
ElF3 52372020 722 DB 'R7 , 
ElF? 52424954 723 DB 'RBIT' 
E1FB 52425320 724 DB 'RBS ' 
E1FF 52425954 725 DB 'RBYT' ;75 
E203 52455345 726 DB 'RESE' 
E207 52455420 727 DB 'RET ' 
E20B 52455449 728 DB 'RETI ' 
E20F 524C2020 729 DB 'RL , 
E213 524C4320 730 DB 'RLC ' ;80 
E217 52522020 731 DB 'RR , 
E21B 52524320 732 DB 'RRC ' 
E21F 53415645 733 DB 'SAVE' 
E223 53455442 734 DB 'SETB' 
E227 534A4D50 735 DB 'SJMP' ;85 
E22B 53502020 736 DB 'SP , 
E22F 53544550 737 DB 'STEP' 
E233 53554242 738 DB 'SUBB' 
E237 53574150 739 DB 'SWAP' 
E23B 54202020 740 DB 'T , 

;90 
E23F 54494C4C 741 DB 'TILL' 
E243 54403020 742 DB 'TMO ' 
E247 54403120 743 DB 'TM1 ' 
E24B 544F2020 744 DB 'TO , 
E24F 544F5020 745 DB 'TOP , ;95 
E253 55504C4F 746 DB 'UPLO' 
E257 58425954 747 DB 'XBYT' 
E25B 58434820 748 DB 'XCH ' 
E25F 58434844 749 DB 'XCHD' 
E263 58524C20 750 DB 'XRL ' ;100 

751 ;***** END OF KEYTAB ***** 
752 +1 $EJECT 
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LOC OBJ 

E267 12ECAF 

E26A 758107 
E26D C201 
E26F 12E3AO 
E272 12E36C 
E275 90AOOO 
E278 EO 
E279 90BOF6 
E27C 7409 
E27E FO 

E27F 90BOFl 
E282 E4 
E283 FO 
E284 7A83 
E286 12E60B 
E289 12E632 
E28C 7AOO 
E28E 12E61E 
E291 7582FC 
E294 7404 
E296 FO 

-E297 12FlEA 

LINE 

753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo '1.0' 5,18,81 

SOURCE 

.****************************************************************** , 

; 

NAME: POWER ON 

ABSTRACT: This routine initializes the breakpoint RAM, I/O 
channels, output buffer flag, TOP value, break status, user 
DPTR, B register and user PC. It sets the baud rate to 2400 
and the GO condition to forever. At the end, it jumps to 
BREAK which sets up the user area and jumps to SIGN ON 
since the step flag has been cleared. -

INPUTS: None 

OUTPUTS: LSTFLG, GR, UPI DATA IMAGE, BAUDKEY, BAUD HIGH, BAUD LOW, 
ERRNUM, TOP STORE, MON FLAG, BREAK STATUS, CAUSE IMAGE, ASH PC LOW, 
ASM PC HIGH: DPTR, B, I stack locations, CHRCNT,-LNLGTH, CHAR IN, 
MAXNUM-FLG 

VARIABLES MODIFIED: SP, LSTFLG, DPTR, A, PARAM1, DPL, ERRNUM, 
ASM_PC_HIGH, ASM_PC_LOW, CAUSE_IMAGE, DPH, B 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: CHECK EPROMS, INIT 10, UPI CMD, 
UPI_IN, UPI_OUT, SET_BAUD, BREAK - --

.****************************************************************** 
POWER ON: 

- CALL 

MOV 
CLR 
CALL 
CALL 
MOV 
MOVX 
MOV 
MOV 
MOVX 

CLRBRK 

SP,,07H 
LSTFLG 
CHECK EPROMS 
INIT To 
DPTR:,UPI DATA 
A,@OPTR -
DPTR,I(RAMOFF+GR) 
A,INO BREAK 
@DPTR:A 

;Clear breakpoint RAM and 
;remove Monitor from over
;laying user Config. Memory 

;Verify integrity of Monitor code. 

;Initialize the 10 channel and 
;copy break enable image 
;into hardware 

;Sets GO FOREVER as the power up 
;Default condition 

PAGE 17 

;Clear the users output buffer flag. 
MOV 
CLR 
MOVX 
MOV 
CALL 
CALL 
MOV 
CALL 
MOV 
MOV 
MOVX 
CALL 

DPTR,I(RAMOFF+UPI DATA IMAGE) 
A - -
@OPTR,A 
PARAM1,'TOP PORT 
UPI CMD -
UPI-IN 
PARAM1,I00H 
UPI OUT 
DPL:'BAUDKEY 
A,I04H 
@OPTR,A 
SET_BAUD 

;Initialize TOP port. 

;Ignore current port value. 
;Reselect the console. 

;Set up the initial baud rate 

;for 2400. 
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LOC OBJ LINE SOURCE 

E29A 90BOF7 808 MOV DPTR,#(RAMOFF+BAUD HIGH) 
E29D 7424 809 MOV A,#24H -
E29F FO 810 MOVX @DPTR,A 
E2AO E4 811 CLR A 
E2A1 F543 812 MOV ERRNUM,A ;Firmware checksum error 
E2A3 A3 813 INC DPTR ;Point to BAUD_LOW 
E2A4 FO 814 MOVX @[)PTR,A 
E2A5 A3 815 INC DPTR ;Point to TOP_STORE and zero. 
E2A6 FO 816 MOVX @DPTR,A 
E2A7 A3 817 INC DPTR ;Point to MON-YLAGS and zero 
E2A8 FO 818 MOVX @[)PTR,A 
E2A9 A3 819 INC DPTR ;Point to BREAK STATUS 
E2AA FO 820 MOVX @[)PTR,A ;Set it to .the power on flag 
E2AB F54B 821 MOV ASM PC HIGH,A ;Zero out the asm PC 
E2AD F54C 822 MOV ASM-PCLOW,A 
E2AF F560 823 MOV CAUSE]MAGE, A 
E2B1 F582 824 MOV DPL,A 
E2B3 F583 825 MOV DPH,A ;Clear DPTR and B so that 
E2B5 F5DO 826 MOV PSW,A ;break will report them correctly 
E2B7 F5FO 827 MOV B,A 
E2B9 COEO 828 PUSH ACC ;Simulate the user PC in the.stack 
E2BB COEO 829 PUSH ACC 
E2BD 0103 830 JMP BREAK 

831 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo 11.0' 

LOC OBJ 

E2BF 7AE3 
E2C1 7B52 
E2C3 12E9CD 
E2C6 12E396 

LINE 

832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 +1 

SOURCE 

.****************************************************************** , 

NAME: SIGN_ON 

ABSTRACT: Puts sign on message on the displ~ and waits for 
a character to be input. 

INPUTS: None 

OUTPUTS: None 

VARIABLES MODIFIED: PARAM1, PARAM2 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IPRINT_STRING, IWAIT-F0R_USER 
, 
.****************************************************************** 
SIGN ON: 

- MOV 

$EJECT 

MOV 
CALL 
CALL 

PARAM1,IHIGH(SIGN ON MSG) 
PARAM2,ILOW(SIGN UN ~G) 
IPRINT STRING -
IWAITJOR_USER 

5,18,-81 PAGE 19 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

E2C9 758107 
E2CC 755200 
E2CF 12E36C 
E2D2 12E8AO 
E2D5 B40702 
E2D8 80EF 

E2DA 90E301 
E2DD 7A1B 
E2DF 12E2E4 
E2E2 80E5 
E2E4 E4 
E2E5 93 
E2E6 B5480D 
E2E9 E4 
E2EA A3 
E2EB 93 
E2EC F5FO 
E2EE E4 
E2EF A3 
E2FO 93 
E2F1 COEO 
E2F3 COFO 
E2F5 22 

E2F6 A3 
E2F7 A3 
E2F8 A3 
E2F9 DAE9 
E2FB 754302 
E2FE 02E3CA 

E301 88 
E302 EB96 
E304 98 
E305 ECF8 

LINE 

856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: START 

A8STRACT: This routine initializes the stack and gets tokens 

5,18,81 

until an EOL is encountered. It then decodes the first token and 
branches to appropriate command routine. 

INPUTS: None 

OUTPUTS: LINE_START, SP, TOKSTR 

VARIABLES MODIFIED: PARAM1, PARAM2, DPTR, A, SP, B, 

ERROR EXITS: 02H (INVALID COMMAND) 

SUBROUTINE ACCESSED DIRECTLY: IGETOKE, INIT_IO, IERROR 
, 
.****************************************************************** , 
START: MOV 

MOV 
CALL 
CALL 
CJNE 
JMP 

DECODE CALL: 

SP,#STACK 
LINE START ,#OOH 
IN IT-I 0 
IGETOKE 
A,#EOL TOKE,DECODE CALL 
START - -

DPTR,#CMDTAB 

;Default beginning of line 
;Reset UPI 

;If EOL, branch to cmd routine 

- MOV 
MOV 
CALL 
JMP 

PARAM1,#((SIGN ON MSG-CMDTAB)/3);Length 
DECODE - -

of command table 

DECODE: CLR 
MOVC 
CJNE 
CLR 
INC 
MOVC 
MOV 
CLR 
INC 
MOVC 
PUSH 
PUSH 
RET 

NEXT ENTRY: 
- INC 

CMDTAB: 

INC 
INC 
DJNZ 
MOV 
JMP 

START 
A 
A,@A+DPTR 
A,TOKSTR,NEXT ENTRY 
A -
DPTR 
A,@A+DPTR 
B,A 
A 
DPTR 
A,@A+DPTR 
ACC 
B 

DPTR 
DPTR 
DPTR 
PARAM1,DECODE 
ERRNUM,#02H 
IERROR 

DB ABR TOKE 
OW 8R CMD 
DB ACC TOKE 
DW ACCCMD 

;Check next entry if no match 

;Get high byte of cmd addr 

;Get low byte of cmd addr 

;'Return' to cmd addr 

Skip over 3 byte entries 
Check for end of table 
Invalid command 

PAGE 20 
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LOC OBJ LINE SOURCE 

E307 BO 911 DB ASM TOKE 
E308 F523 912 DW ASMBASE ;Assemble command. 
E30A 9B 913 DB B TOKE 
E30B EOOA 914 DW B-CMD 
E30D DO 915 DB BAUD TOKE 
E30E F1BE 916 DW BAUD-CMD 
E310 89 917 DB BR roKE 
E311 EB96 918 OW BR-CMD 
E313 D2 919 DB CAUSE TOKE 
E314 F279 920 OW CAUSCCMD 
E316 80 921 DB CBYTnOKE 
E317 EA2A 922 OW MEMORY CMD 
E319 B8 923 DB DASM roKE 
E31A F526 924 DW (ASMBASE + 3) ;Disassemble command. 
E31C 82 925 DB DBYTE TOKE 
E31D EA2A 926 DW MEMORY CMD 
E31F EO 927 DB DOWNLOi\l) TOKE 
E320 F4BA 928 DW DOWNLOAD-CMD 
E322 Al 929 DB DPTR TOKE" 
E323 ED4B 930 DW DPTR-CMD 
E325 C2 931 DB GO roKE 
E326 FODO 932 OW GO-CMD 
E328 07 933 DB LI"S'r TOKE 
E329 Fl8E 934 OW LIST-CMD 
E32B E2 935 DB LOADiOKE 
E32C F40E 936 OW LOAD-CMD 
E32E AO 937 DB PC T'ITKE 
E32F ED2D 938 OW PCCMD 
E331 99 939 DB PSW TOKE 
E332 ECFE 940 OW PSW-CMD 
E334 84 941 DB RBIT TOKE 
E335 EA2A 942 DW MEMORY CMD 
E337 81 943 DB RBYTE TOKE 
E338 EA2A 944 DW MEMORY CMD 
E33A E3 945 DB SAVE T'ITKE 
E33B F478 946 DW SAVCCMD 
E33D 9A 947 DB SP TOKE 
E33E ED04 948 DW SP-CMD 
E340 Cl 949 DB STEP TOKE 
E341 EF9F 950 DW STEP-CMD 
E343 A2 951 DB TMO TOKE 
E344 ED 54 952 DW TMO-CMD 
E346 A3 953 DB TMCTOKE 
E347 ED5D 954 DW TMCCMD 
E349 D6 955 DB TOP-TOKE 
E34A F239 956 DW TOP-CMD 
E34C El 957 DB UPLOAD TOKE 
E34D F4DO 958 DW UPLOAD-CMD 
E34F 86 959 DB XBYTE TOKE 
E350 EA2A 960 OW MEMORY CMD 

961 .****************************************************************** , 
962 ; 
963 SIGN ON MSG: 

E352 lA 964 
E353 OD 

- -DB 26,CR,LF,('SDK-51 MONITOR VER. 1.0') 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

E354 OA 
E355 53444B2D 
E359 35312040 
E35D 4F4E4954 
E361 4F522056 
E365 45522E20 
E369 312E30 

LINE 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

965 +1 $EJECT 

5,18,81 PAGE 22 
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LOC OBJ 

E36C C204 
E36E E4 
E36F F551 

, E371 F554 
E373 755020 
E376 7A04 
E378 12E60B 
E37B 7A03 
E37D 12E60B 
E380 7A08 
E382 12E61E 
E385 7A09 
E387 12E61E 
E38A 7AOO 
E38C 12E60B 
E38F 7AOO 
E391 7B70 
E393 02EA14 

LINE 

966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 +1 

SOURCE 

.****************************************************************** , 

; 

NAME: INIT 10 

ABSTRACT: This routine initialized the UPI hardware ports 
and resets the line buffer. 

INPUTS: None 

OUTPUTS: CHRCNT, LNLGTH, CHARIN, MAXNUM-FLAG 

VARIABLES MODIFIED: A, CHRCNT, CHARIN, PARAM1, PARAM2, 
LNLGTH, PSW 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UPI_CMD, ITIME 

.****************************************************************** , 
INIT IO:CLR 

$EJECT 

CLR 
MOV 
MOV 
MOV 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
MOV 
JMP 

MAXNUM FLAG 
A -
CHRCNT,A 
LNLGTH,A 
CHARIN,#' , 
PARAM1,#RESET CMD 
UPI CMD -
PARAM1,#GR PORT 
UPI CMD -
PAR~l,#CLR BRK LATCHES 
UPI OUT -
PAR~M1,HNO BREAK 
UPI OUT -
PARAM1,HSELECT CON 
UPI CMD -
PARAM1,#00H 
PARAM2,#70H 
ITIME 

;Delay approx. one UPI display scan (11.2ms) 
;so ,the display won't flicker on reset. 
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LOC OBJ 

E396 90AOOO 
E399 EO 

E39A 12E5E8 
E39D 50FB 
E39F 22 

LINE 

1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 +1 

SOURCE 

.****************************************************************** , 

NAME: (I)WAIT_FOR_USER 

ABSTRACT: Clears keyboard closures, waits for next keyboard 
entry and then returns. The entry causing the return is NOT 
read, therefore, the UPI will not overwrite it until it is 
read by some other procedure. 

INPUTS: None 

OUTPUTS: None 

VARIABLES MODIFIED: DPTR, PARAM1, PARAM2 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ITIME, ICSTS 
, 
-****************************************************************** , 
IWAIT FOR USER: 

- MTIV DPTR,#UPI_DATA 
MOVX A,@DPTR ;Clear any keyboard closures 

IWAIT FOR USER 1: 
- C1QL - I CSTS 

JNC IWAIT FOR USER 1 
RET - - -

$EJECT 

5,18,81 PAGE 24 
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LOC OBJ 

E3AO 90EOOO 
E3A3 7EOO 

E3A5 E4 
E3A6 93 
E3A7 2E 
E3A8 FE 
E3A9 A3 
E3M E583 
E3AC 70F7 
E3AE EE 
E3AF 6018 
E3B1 7AE4 
E3B3 7BOC 
E3B5 12E9CD 
E3B8 7AOO 
E3BA 12E7DF 
E3BD 12E5CC 
E3CO 7AE4 
E3C2 7B13 
E3C4 12E9CD 
E3C7 80FE 

E3C9 22 

LINE 

1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 +1 

SOURCE 

.****************************************************************** , 

NAME: CHEC~EPROMS 

ABSTRACT: This routine calculates the checksum for both 
EPROMS. If not ok, print an error message and lock up 
forever. 

INPUTS: None 

OUTPUTS: None 

VARIABLES MODIFIED: DPTR, CHECK_SUM, PARAM1, PARAM2, A 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IPRINT_STRING, ILSTBYT, SPACCO 

· · ************************************.****************************** · CHECK EPROMS: 
- MOV 

MOV 
CHECK LOOP: 

- CLR 
MOVC 
ADD 
MOV 
INC 
MOV 
JNZ 
MOV 
JZ 
MOV 
MOV 
CALL 
MOV 
CALL 
CALL 
MOV 
MOV 
CALL 
JMP 

CHECK OUT OK: 
- RET 

$EJECT 

DPTR.,BASE 
CHECKSUM.,OOH 

A 
A,@A+DPTR 
A,CHECKSUM 
CHECKSUM.A 
DPTR 
A,DPH 
CHECK LOOP 
A,CHE1:"KSUM 
CHECK OUT OK 
PARAMl"HIGH(ERROR MSG) 
PARAM2"LOW(ERROR RSG) 
IPRINT STRING -
PARAM1-;-,OOH 
I LSTBYT 
SPACCO 
PARAM1"HIGH(ERROR TABLE) 
PARAM2"LOW(ERROR TABLE) 
IPRINT STRING -
$ 

;Load dptr with beginning address 
;Clear scratch pad 

; Get code byte 
;Accumulate a running total 
;Save it 
;Point to next byte 
;If address has not wrapped around, 
;continue adding 
;else, check tally 
;If everthing adds up, return 

;Firmware checksum error 

;and hang up here 
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LOC OBJ 

E3CA 7A07 
E3CC 7BOO 
E3CE 12EA14 
E3D1 716C 
E3D3 A201 
E3D5 E4 
E3D6 92E6 
E3D8 FA 
E3D9 12E60B 
E3DC 7AE4 
E3DE 7BOC 
E3EO 12E9CD 
E3E3 AA43 
E3E5 12E7DF 
E3E8 12E5CC 
E3EB 755600 
E3EE 90E413 

E3F1 E543 
E3F3 B5560B 
E3F6 AA83 
E3F8 AB82 
E3FA 12E9CD 
E3FD 7196 
E3FF 41C9 

E401 E4 
E402 93 

LINE 

1078 +1 
=1 1079 
=1 1080 
=1 1081 
=1 1082 
=1 1083 
=1 1084 
=1 1085 
=1 1086 
=1 1087 
=1 1088 
=1 1089 
=1 1090 
=1 1091 
=1 1092 
=1 1093 
=1 1094 
=1 1095 
=1 1096 
=1 1097 
=1 1098 
=1 1099 
=1 1100 
=1 1101 
=1 1102 
=1 1103 
=1 1104 
=1 1105 
=1 1106 
=1 1107 
=1 1108 
=1 1109 
=1 1110 
=1 1111 
=1 1112 
=1 1113 
=1 1114 
=1 1115 
=1 1116 
=1 1117 
=1 1118 
=1 1119 
=1 1120 
=1 1121 
=1 1122 
=1 1123 
=1 1124 
=1 1125 
=1 1126 
=1 1127 
=1 1128 
=1 1129 
=1 1130 
=1 1131 
=1 1132 

SOURCE 

$INCLUDE(:F1:UTILIT.INC) 
.****************************************************************** , 

; 

NAME: ( 1) ERROR 

ABSTRACT: This routine handles all error messages for the SDK-51 
except error O. These are not intended to be a standard format 
for any other SDK product. After printing an error message, it 
waits for any console entry and then starts fresh from START. 
To find the routine which generates a particular error number, 
check the cross reference listing (XREF) at the back of this 
document for all uses of the variable name ERRNUM. 

INPUTS: ERRNUM, LSTFLG 

OUTPUTS: None 

VARIABLES MODIFIED: PARAM1, PARAM2, C, A, TEMPI 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ITIME, INIT 10, UPI CMD, 
I PRINT_STRING, ILSTBYT, SPACCO, IWAIT-F0R_USER -

.****************************************************************** , 
IERROR: MOV 

MOV 
CALL 
CALL 
MOV 
CLR 
MOV 
MOV 
CALL 
MOV 
MOV 
CALL 
MOV 
CALL 
CALL 
MOV 
MOV 

ERROR TEST: 
- MOV 

CJNE 
MOV 
MOV 
CALL 
CALL 
JMP 

ERROR BEGIN: 
- CLR 

MOVC 
ERROR LOOP: 

PARAM1,H07H 
PARAM2,HOOH 
ITIME 
INIT 10 
C,LSTFLG 
A 
ACC.6,C 
PARAM1,A 
UPI CMD 
PARAM1,HHIGH(ERROR MSG) 
PARAM2,HLOW(ERROR NSG) 
IPRINT STRING -
PARAM1-;-ERRNUM 
I LSTBYT 
SPACCO 
TEMPl,HOO 
DPTR,HERROR_TABLE 

A,ERRNUM 
A,TEMP1,ERROR BEGIN 
PARAM1, DPH -
PARAM2,DPL 
IPRINT STRING 
IWAIT FOR USER 
START- -

A 
A,@A+DPTR 

;Wait for the completion of any 
;list activity before emptying usart 
;about 180ms 

;Select console with list status 

;Table search counter 
;Table entry 

;Is it this entry? 

;Yes, print message 

;No, get num of letters to skip 
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LOC OBJ LINE SOURCE 

E403 A3 =1 1133 INC DPTR 
E404 D5EOFC =1 1134 DJNZ ACC ,ERROR_LOOP 
E407 A3 =1 1135 INC DPTR ;Adjust addr of next tabl e entry 
E408 0556 =1 1136 INC TEMPI ;Adjust table search counter 
E40A 80E5 =1 1137 JMP ERROR_TEST 

=1 1138 ERROR MSG: 
E40C 06 =1 1139 DB 6,CR,LF,('ERR=') 
EIlOO OD 
E40E OA 
E40F 45525230 

=1 1140 ERROR_TABLE: 
E413 OA =1 1141 DB 10,('PROM CKSUM') ;Error #00 
E414 50524F4D 
E418 20434B53 
E41C 554D 
E41E OC =1 1142 DB 12,('INVALID WORD') 01 
E41F 494E5641 
E423 4C494420 
E427 574F5244 
E42B OF =1 1143 DB 15,('INVALIO COMMAND') 02 
E42C 494E5641 
E430 4C494420 
E434 434F4D4D 
E438 414E44 
E43B OA =1 1144 DB 10,{'NUMBER REQ') 03 
E43C 4E554D42 
E440 45522052 
E444 4551 
E446 OA =1 1145 DB 10,('RETURN REQ') 04 
E447 52455455 
E44B 524E2052 
E44F 4551 
E451 11 =1 1146 DB 17,('EQUAL OR RTRN REQ') 05 
E452 45515541 
E456 4C204F52 
E45A 20525452 
E45E 4E205245 
E462 51 
E463 09 =1 1147 DB 09,('COMMA REQ') 06 
E464 434F4D4D 
E468 41205245 
E46C 51 
E46D OD =1 1148 DB 13,('PARTITION ADR') 07 
E46E 50415254 
E472 4954494F 
E476 4E204144 
E47A 52 
E47B OF =1 1149 DB 15,('RESET OR ON REQ') 08 
E47C 52455345 
E480 54204F52 
E484 204F4E20 
E488 524551 
E48B OF =1 1150 DB 15,('OECIMAL NUM REQ') 09 
E48C 44454349 
E490 4D414C20 
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LOC OBJ LINE SOURCE 

E494 4E554D20 
E498 524551 
E49B 10 =1 1151 DB 16,('ILLEGAL BAUD VAL') OA 
E49C 494C4C45 
E4AO 47414C20 
E4A4 42415544 
E4A8 2056414C 
E4AC 10 =1 1152 DB 16,('BRK ENABL SYNTAX') OB 
E4AD 42524B20 
E4B1 454E4142 
E4B5 4C205359 
E4B9 4E544158 
E4BD 10 =1 1153 DB 16,('NUM OR RESET REQ') OC 
E4BE 4E554D20 
E4C2 4F522052 
E4C6 45534554 
E4CA 20524551 
E4CE OB =1 1154 DB 11,('TOP ) 7FFFH') OD 
E4CF 544F5020 
E4D3 29203746 
E4D7 464648 
E4DA OC =1 1155 DB 12,('DISPLAY ONLY') OE 
E4DB 44495350 
E4DF 4C415920 
E4E3 4F4E4C59 
E4E7 10 =1 1156 DB 16,('UNDEFINED OPCODE') OF 
E4E8 554E4445 
E4EC 46494E45 
E4FO 44204F50 
E4F4 434F4445 
E4F8 OF =1 1157 DB 15,('ASSEMBLY SYNTAX') 10 
E4F9 41535345 
E4FD 4D424C59 
E501 2053594E 
E505 544158 
E508 10 =1 1158 DB 16,('ADR OUT QF RANGE') 11 
E509 41445220 
E50D 4F555420 
E511 4F462052 
E515 414E4745 
E519 10 =1 1159 DB 16,('ADR OUT OF RANGE') 12 
E51A 41445220 
E51E 4F555420 
E522 4F462052 
E526 414E4745 
E52A OF =1 1160 
E52B 41534D20 

DB 15,('ASM PC ) OFFFFH') 13 

E52F 50432029 
E533. 20304646 
E537 464648 
E53A OD =1 1161 DB 13,('FILE RD OR WR') 14 
E53B 46494C45 
E53F 20524420 
E543 4F522057 
E547 52 
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LOC OBJ LINE SOURCE 

E548 OC =1 1162 DB 12,('MEMORY WRITE') 15 
E549 4D454D4F 
E54D 52592057 
E551 52495445 
E555 10 =1 1163 DB 16,('EX ACROSS ADR 03') 16 
E556 45582041 
E55A 43524F53 
E55E 53204144 
E562 52203033 
E566 10 =1 1164 
E567 4E4F2052 

DB 16,('NO RAM AT ADR 03') 17 

E56B 414D2041 
E56F 54204144 
E573 52203033 
E577 OE =1 1165 DB 14,('CBYTE TYPE REQ') 18 
E578 43425954 
E57C 45205459 
E580 50452052 
E584 4551 
E586 OB =1 1166 DB 11,('CHANGE ONLY') 19 
E587 4348414E 
E58B 4745204F 
E58F 4E4C59 
E592 OE =1 1167 
E593 43425920 

DB 14,('CBY OR NUM REQ') 1A 

E597 4F52204E 
E59B 554D2052 
E59F 4551 

=1 1168 +1 $EJECT 
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lOC OBJ 

E5A1 B40701 
E5A4 22 

E5A5 754304 
E5AB 61CA 

LINE 

=1 1169 
=1 1170 
=1 1171 
=1 1172 
=1 1173 
=1 1174 
=1 1175 
=1 1176 
=1 1177 
=1 117B 
=1 1179 
=1 1180 
=1 1181 
=1 1182 
=1 1183 
=1 1184 
=1 1185 
=1 1186 
=1 1187 
=1 1188 
=1 1189 
=1 1190 
=1 1191 
=1 1192 
=1 1193 
=1 1194 +1 

SOURCE 

-****************************************************************** , 

NAME: (I)EOl_CHECK 

ABSTRACT: This routine will check for a carraige return and error 
if one is not found. It returns to calling routine if one is. 

INPUTS: A (byte to be checked) 

OUTPUTS: None 

VARIABLES MODIFIED: ERRNUM 

ERROR EXITS: 04H (CARRAIGE RETURN EXPECTED) 

SUBROUTINES ACCESSED DIRECTLY: IERROR 

, 
.****************************************************************** , 
IEOl CHECK: 

- CJNE A,HEOl_TOKE,EOl_ERROR 
RET 

EOl ERROR: 
- MOV ERRNUM,H04H ;Carriage return expected 

JMP IERROR 
$EJECT 

PAGE 30 
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LOC 08J 

E5AA 0545 
E5AC E545 
E5AE 7002 
E580 0544 

E582 22 

E583 1545 
E585 E545 
E587 F4 
E588 7002 
E58A 1544 

E58C 22 

E58D E545 
E58F 856245 
E5C2 F562 
E5C4 E544 
E5C6 856144 
E5C9 F561 
E5CB 22 

LINE 

=1 1195 
=1 1196 
=1 1197 
=1 1198 
=1 1199 
=1 1200 
=1 1201 
=1 1202 
=1 1203 
=1 1204 
=1 1205 
=1 1206 
=1 1207 
=1 1208 
=1 1209 
=1 1210 
=1 1211 
=1 1212 
=1 1213 
=1 1214 
=1 1215 
=1 1216 
=1 1217 
=1 1218 
=1 1219 
=1 1220 
=1 1221 
=1 1222 
=1 1223 
='1 1224 
=1 1225 
=1 1226 
=1 1227 
=1 1228 
=1 1229 
=1 1230 
=1 1231 
=1 1232 
=1 1233 
=1 1234 
=1 1235 
=1 1236 
=1 1237 
=1 1238 +1 

SOURCE 

.****************************************************************** , 

; 

NAME: INC_PNT/ DEC-PNT/ SWAP_POINTERS 

A8STRACT: These are general purpose 16 bit arithmetic 
routines which will increment, decrement or swap pointers. 

INPUTS: PNTLOW, PNTHGH, PCNTLO, PCNTHI 

OUTPUTS: PNTLOW, PNTHGH, PNCTLO, PCNTHI 

VARIABLES MODIFIED: A, PNTLOW, PNTHGH, PCNTLO, PCNTHI 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

.****************************************************************** , 
INC PNT: INC 

- MOV 
JNZ 
INC 

INC HIGH: 
- RET 

PNTLOW 
A,PNTLOW 
INC HIGH 
PNTHGH 

.****************************************************************** 
DEC PNT:DEC PNTLOW 

- MOV A,PNTLOW 
CPL A 
JNZ DEC HIGH 
DEC PNTHGH 

DEC HIGH: 
- RET 

.****************************************************************** 
SWAP POINTERS: 

- MOV 

$EJECT 

MOV 
MOV 
MOV 
MOV 
MOV 
RET 

A,PNTLOW 
PNTLOW,PCNTLO 
PCNTLO,A 
A,PNTHGH 
PNTHGH,PCNTHI 
PC NTH I ,A 

5,18,81 PAGE 31 
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LOC OBJ 

E5CC 7A20 
E5CE 02E61E 

LINE 

=1 1239 
=1 1240 
=1 1241 
=1 1242 
=1 1243 
=1 1244 
=1 1245 
=1 1246 
=1 1247 
=1 1248 
=1 1249 
=1 1250 
=1 1251 
=1 1252 
=1 1253 
=1 1254 
=1 1255 
=1 1256 
=1 1257 
=1 1258 
=1 1259 
=1 1260 +1 

SOURCE 

.****************************************************************** , 

NAME: SPACCO/ (I)CO 

ABSTRACT: Outputs a space to the system console, falls through 
to ICO then returns. 

INPUTS: PARAM1 (ASCII character to be printed) 

OUTPUTS: None 

VARIABLES MODIFIED: PARAM1 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UP I_OUT 

, 
.****************************************************************** , 
SPACCO: MOV 
ICO: JMP 
$EJECT 

PARAM1,#' , 
UPI OUT 

5,18,81 PAGE 32 
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LOC OBJ LINE SOURCE 

=1 1261 .****************************************************************** , 
=1 1262 
=1 1263 NAME: ICI 
=1 1264 
=1 126S ABSTRACT: Inputs an ASCII character from the system console, clears 
=1 1266 the parity bit and converts to upper case. If there is no 
=1 1267 user abort, it returns to caller. 
=1 1268 
=1 1269 INPUTS: None 
=1 1270 
=1 1271 OUTPUTS: A 
=1 1272 
=1 1273 VARIABLES MODIFIED: A 
=1 1274 
=1 127S ERROR EXITS: None. 
=1 1276 
=1 1277 SUBROUTINES ACCESSED DIRECTLY: IUPI IN 
=1 1278 ; 
=1 1279 .****************************************************************** , 
=1 1280 

ESDI 12E632 =1 1281 ICI: CALL UPI IN 
ESD4 C2E7 =1 1282 CLR ACC:-7 ;Clear parity bit 
ESD6 B46100 =1 1283 CJNE A,#' a' ,UPI_ INA 

=1 1284 UPI INA: 
ESD9 4007 =1 128S JC UPI INR 
ESDB B47BOO =1 1286 CJNE A,#T'z'+I),UPI_INB 

=1 1287 UPI INB: 
ESDE S002 =1 1288 JNC UPI INR 
ESEO C2ES =1 1289 CLR ACC:-S ;Convert to upper case 

=1 1290 UPI INR: 
ESE2 B41B02 =1 1291 CJNE A,#ESC,UPI_INE ;Abort if its an ESC key 
ESES 41C9 =1 1292 JMP START 
ESE7 22 =1 1293 UPI INE: RET ;And return to the caller. 

=1 1294 +1 $EJEcT 
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LOC OBJ 

E5E8 C082 
E5EA C083 
E5EC 90A001 
E5EF EO 
E5FO 20E2FC 
E5F3 13 
E5F4 0083 
E5F6 0082 
E5F8 22 

LINE 

=1 1295 
,,1 1296 
=1 1297 
=1 1298 
=1 1299 
=1 1300 
=1 1301 
=1 1302 
"1 1303 
=1 1304 
=1 1305 
=1 1306 
"1 1307 
=1 1308 
=1 1309 
=1 1310 
=1 1311 
=1 1312 
=1 1313 
=1 1314 
=1 1315 
=1 1316 
=1 1317 
=1 1318 
=1 1319 
=1 1320 
=1 1321 
"1 1322 
"1 1323 
,,1 1324 
=1 1325 
=1 1326 +1 

SOURCE 

.****************************************************************** , 

NAME: ICSTS 

ABSTRACT: Returns carry=l if there is a character waiting from 
the system console. If no character is ready, carry will be 
cleared. CAUTION: this is not available for use except to the 
monitor itself. See UCSTS for a general purpose version of 
this routine. 

INPUTS: None 

OUTPUTS: Carry bit (C) 

VARIABLES MODIFIED: DPTR, A, C, 2 locations of the stack 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

, 
-****************************************************************** , 
ICSTS: PUSH 

PUSH 
MOV 

CSTS 1: MOVX 
JB 
RRC 
POP 
POP 
RET 

$EJECT 

OPL 
OPH 
OPTR,#UPI CONTROL 
A,@DPTR -
ACC.2,CSTS 1 
A -
DPH 
DPL 

;Wait for 'status to be valid 
;Rotate UPI OBF into CARRY 
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LOC OBJ 

E5F9 9OBOFl 
E5FC EO 
E5FD 33 
E5FE 22 

LINE 

=1 1327 
=1 1328 
=1 1329 
=1 1330 
=1 1331 
=1 1332 
=1 1333 
=1 1334 
=1 1335 
=1 1336 
=1 1337 
=1 1338 
=1 1339 
=1 1340 
=1 1341 
=1 1342 
=1 1343 
=1 1344 
=1 1345 
=1 1346 
=1 1347 
=1 1348 
=1 1349 
=1 1350 
=1 1351 
=1 1352 
=1 1353 
=1 1354 
=1 1355 
=1 1356 +1 

SOURCE 

.****************************************************************** , 

NAME: (U)CSTS 

ABSTRACT: This routine gets the console status bit from bit 7 
of the accumulator into carry. Carry = 1 if a character 
is present. 

Users writing application programs should use 
this routine instead of ICSTS. This reflects the buffered 
version of the console port. 

INPUTS: None 

OUTPUTS: Carry bit (Cl 

VARIABLES MODIFIED: DPTR, A 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

, 
.****************************************************************** , 

UCSTS: MOV 
MOVX 
RLC 
RET 

$EJECT 

DPTR,#(RAMOFF+UPI DATA IMAGE) 
A,@OPTR --
A 
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LOC OBJ 

E5FF BIF9 
E601 50FC 
E603 90BOn 
E606 EO 
E607 C2E7 
E609 FO 
E60A 22 

LINE 

=1 1357 
=1 1358 
=1 1359 
=1 1360 
=1 1361 
=1 1362 
=1 1363 
=1 1364 
=1 1365 
=1 1366 
=1 1367 
=1 1368 
=1 1369 
=1 1370 
=1 1371 
=1 1372 
=1 1373 
=1 1374 
=1 1375 
=1 1376 
=1 1377 
=1 1378 
=1 1379 
=1 1380 
=1 1381 
=1 1382 
=1 1383 
=1 1384 
=1 1385 
=1 1386 
=1 1387 
=1 1388 +1 

SOURCE 

.****************************************************************** , 

NAME: (U)CI 

ABSTRACT: This routine waits for the console status bit to 
indicate that a character is ready (C=l), inputs it from 
the console, clears the status bit and returns. 

Users writing application programs should use 
this routine instead of ICSTS. This reflects the buffered 
version of the console port. 

INPUTS: None 

OUTPUTS: UPI DATA IMAGE 

VARIABLES MODIFIED: DPTR, A 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UCSTS 

, 
.****************************************************************** 
UCI: CALL UCSTS 

JNC UCI 
MOV DPTR,#(RAMOFF+UPI DATA IMAGE) 
MOVX A,@DPTR --
CLR ACC.7 
MOVX @()PTR,A 
RET 

$EJECT 
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LOC OBJ LINE SOURCE 

=1 1389 .****************************************************************** • =1 1390 
=1 1391 NAME: (I)UPI_CMD 
=1 1392 
=1 1393 ABSTRACT: Waits till the UPI is reaqy and then outputs a 
=1 1394 conmand to it. 
=1 1395 
=1 1396 INPUTS: PARAMl=byte to be sent to UPI cOllll1and port 
=1 1397 
=1 1398 OUTPUTS: None 
=1 1399 
=1 1400 VARIABLES MODIFIED: A. 2 locations in the stack 
=1 1401 
=1 1402 ERROR EXITS: None 
=1 1403 
=1 1404 SUBROUTINES ACCESSED DIRECTLY: None 
=1 1405 
=1 1406 ; 
=1 1407 .****************************************************************** , 
=1 1408 UPI CMD: 

E60B C082 =1 1409 PUSH DPL ;Save DPTR in the stack. 
E60D C083 =1 1410 PUSH DPH 
E60F 90AOOI =1 1411 MOV OPTR,#UPI_CONTROL ;Point to UPI control channel 

=1 1412 UPI_C_l: 
E612 EO =1 1413 MOVX A,@DPTR ;And wait for valid status. 
E613 5416 =1 1414 ANL A.#16H 
E615 70FB =1 1415 JNZ UPI C 1 
E617 EA =1 1416 MOV A,PAAAMI ;Then send out the command. 
E618 FO =1 1417 MOVX @DPTR,A 
E619 0083 =1 1418 POP DPH ;Restore OPTR 
E61B 0082 =1 1419 POP OPL 
E61D 22 =1 1420 RET ;Return to caller. 

=1 1421 +1 $EJECT 
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LOC OBJ 

E61E C082 
E620 C083 
E622 90A001 
E625 EO 
E626 5416 
E628 70FB 
E62A A3 
E62B EA 
E62C FO 
E62D 0083 
E62F 0082 
E631 22 

LINE 

=1 1422 
=1 1423 
=1 1424 
=1 1425 
=1 1426 
=1 1427 
=1 1428 
=1 1429 
=1 1430 
=1 1431 
=1 1432 
=1 1433 
=1 1434 
=1 1435 
=1 1436 
=11437 
=1 1438 
=1 1439 
=1 1440 
=1 1441 
=1 1442 
=1 1443 
=1 1444 
=1 1445 
=1 1446 
=1 1447 
=1 1448 
=1 1449 
=1 1450 
=1 1451 
=1 1452 +1 

SOURCE 

.****************************************************************** • 
NAME: UPI_OUT 

ABSTRACT: Waits until the UPI is rea~ and then outputs data to it. 

INPUTS: PARAM1 '= data to be sent to UPI 

OUTPUTS: None 

VARIABLES MODIFIED: A, 2 locations on the stack 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

. 

.****************************************************************** , 
UPI OUT:PUSH 

- PUSH 
MOV 

UPI 0 1:MOVX 
-- ANL 

$EJECT 

JNZ 
INC 
MOV 
MOVX 
POP 
POP 
RET 

DPL 
DPH 
DPTR.,UPI CONTROL 
A,@DPTR -
A,#l6H 
UPI 0 1 
DPl1r -
A,PARAM1 
@OPTR,A 
DPH 
DPL 

;Save DPTR in the stack. 

;Point to UPI control channel 
;and wait for valid status. 

;Point to data port 

;Restore DPTR 

;Return to caller. 
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LOC OBJ 

E632 B1E8 
E634 50FC 
E636 C082 
E638 C083 
E63A 90AOOO 
E63D EO 
E63E 0083 
E640 0082 
E642 22 

LINE 

=1 1453 
=1 1454 
=1 1455 
=1 1456 
=1 1457 
=1 1458 
=1 1459 
=1 1460 
=1 1461 
=1 1462 
=1 1463 
=1 1464 
=1 1465 
=1 1466 
=1 1467 
=1 1468 
=1 1469 
=1 1470 
=1 1471 
=1 1472 
=1 1473 
=1 1474 
=1 1475 
=1 1476 
=1 1477 
=1 1478 
=1 1479 
=1 1480 
=1 1481 +1 

SOURCE 

.****************************************************************** , 

; 

NAME: UPI IN 

ABSTRACT: Waits for a character from the UPI and returns it to 
the caller in the accumulator. 

INPUTS: None 

OUTPUTS: A 

VARIABLES MODIFIED: A, 2 locations of the stack 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ICSTS 

.****************************************************************** , 
UPI IN: CALL 

- JNC 

$EJECT 

PUSH 
PUSH 
MOV 
MOVX 
POP 
POP 
RET 

ICSTS 
UPI IN 
Ope 
DPH 
DPTR,HUPI DATA 
A.@OPTR -
DPH 
DPL 

;Wait for character 

;Point to UPI data port 
;Get byte 
;Restore DPTR 

;and return to the caller 
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LOC OBJ 

E643 200106 
E646 7MC 
E648 B1CE 

E64A 8085 

E64C B1E8 
E64E 40FA 
E650 22 

LINE 

=1 1482 
=1 1483 
=1 1484 
=1 1485 
=1 1486 
=1 1487 
=1 1488 
=1 .1489 
=1 1490 
=1 1491 
=1 1492 
=1 1493 
=1 1494 
=1 1495 
=1 1496 
=1 1497 
=1 1498 
=1 1499 
=1 1500 
=1 1501 
=1 1502 
=1 1503 
=1 1504 
=1 1505 
=1 1506 
=1 1507 
=1 1508 
=1 1509 
=1 1510 
=1 1511 
=1 1512 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: (I)CONTINUATION_LINE 

ABSTRACT: This routine looks for LIST=ON. If there is no user 
abort, it gets a character and returns. If LIST=RESET, 
it outputs a blinking comma to the display, discards the 
character, waits for the user to hit any key and returns. 

INPUTS: LSTFLG 

OUTPUTS: None 

VARIABLES MODIFIED: PARAMI 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ICO, ICI, ICSTS 

, 
.****************************************************************** 
ICONTINUATION LINE: 

JB - LSTFLG,DONT WAIT 
MOV PARAM1,#(',T+BLINK) 
CALL ICO 

CHECK ESC: 
- JMP 

DONT WAIT: 
- CALL 

JC 
RET 

ICI 

ICSTS 
CHEC~ESC 

=1 1513 +1 $EJECT 
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LOC OBJ 

E651 E546 
E653 C2D5 
E655 02E65C 
E658 E546 
E65A 0205 
E65C 854483 
E65F 854582 
E662 B40012 
E665 30D50A 
E668 EA 
E669 FO 
E66A E4 
E66B 93 
E66C 6A 
E66D 7041 
E66F 02E683 
E672 E4 
E673 93 
E674 02E683 

LINE 

=1 1514 
=1 1515 
=1 1516 
=1 1517 
=1 1518 
=1 1519 
=1 1520 
=1 1521 
=1 1522 
=1 1523 
=1 1524 
=1 1525 
=1 1526 
=1 1527 
=1 1528 
=1 1529 
=1 1530 
=1 1531 
=1 1532 
=1 1533 
=1 1534 
=1 1535 
=1 1536 
=1 1537 
=1 1538 
=1 1539 
=1 1540 
=1 1541 
=1 1542 
=1 1543 
=1 1544 
=1 1545 
=1 1546 
=1 1547 
=1 1548 
=1 1549 
=1 1550 
=1 1551 
=1 1552 
=1 1553 
=1 1554 
=1 1555 
=1 1556 
=1 1557 
=1 1558 
=1 1559 
=1 1560 
=1 1561 
=1 1562 
=1 1563 
=1 1564 
=1 1565 
=1 1566 
=1 1567 
=1 1568 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: (I)FETCH/(I)STORE 

ABSTRACT: 

5,18,81 

This routine reads or writes one byte of data. SELECT indicates 
the type of memory operation to be performed. The following 
table lists the values of SELECT: 

OH) CBYTE - Program memory 
1H) RBYTE - Register memory 
2H) DBYTE - Internal data memory 
3H) Not used 
4H) RBIT - Bit memory 
5H) Not used 
6H) XBYTE - External data memory 

PNTLOW holds lower 8 bits of address 
PNTHGH Holds upper 8 bits of address and must be 

zeroed out if not used 
PAR AMI holds value to be stored, is only used by STORE 
A holds the result of the fetch 
CBYTE does a read after write to verify byte value written, 

(i.e. detects writes to ROM). 

INPUTS: SELECT, PARAMl, PNTLO 

OUTPUTS: A, contents of memory being addressed 

VARIABLES MODIFIED: A, PSW, DPTR, ERRNUM, TEMPI, B, C 

ERROR EXITS: 12H (ADDRESS OUT OF RANGE) 
15H (READ AFTER WRITE ERROR) 

SUBROUTINES ACCESSED DIRECTLY: IERROR 

, 
.****************************************************************** 

PAGE 41 

IFETCH: MOV A,SELECT ;Data value passed from call ing routine 
CLR FO ;Zero = read memory 
JMP MEMORY 

ISTORE: MOV A,SELECT 
SETB FO ;One = write memory 

MEMORY: MOV DPH, PNTHGH 
MOV DPL, PNTLOW ;Put addr in data pointer 
CJNE A,#(CBYTE TOKE AND 07H),XBYTE 
JNB FO,C READ- ;Jump if not CBYTE 
MOV A,PARAM1 
MOVX @DPTR,A ;Program memory write 
CLR A 
MOVC A,@A+DPTR ;Program memory read after write 
XRL A,PARAM1 
JNZ FETERR ;Verify error if read doesn't match write 
JMP FETE NO 

e READ: CLR A 
- MOVe A,@A+DPTR ;Program memory read 

JMP FETEND 
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LOC OBJ LINE SOURCE 

E677 B4060C "1 1569 XBYTE: CJNE A,#(XBYTE TOKE AND 07H),RBYTE ;Check if external RAM was selected 
E67A 200504 "1 1570 JB FO,XWRITC ;Jump to STORE if flag is set 
E67D EO "1 1571 XREAD: MOVX A,@DPTR ;Load EXT RAM into ACC 
E67E 02E683 "1 1572 JMP FETEND 
E681 EA "1 1573 XWRITE: HOV A,PARAMI ;Load ACC with data to be output 
E682 FO "1 1574 X WRT: MOVX @DPTR,A ;Output ACC to EXT RAM 
E683 C2D5 "1 1575 FtrEND: CLR FO ;Clear flag 
E685 22 "1 1576 RET 
E686 90BOOO =1 1577 RBYTE: MOV DPTR,#RAMOFF ;Load DPTR with base addr of 8155 RAM 
E689 754312 =1 1578 MOV ERRNUM,#12H ;Address out of range 
E68C E544 =1 1579 MOV A,PNTHGH 
E68E 7023 =1 1580 JNZ ERR ;Error if address is not OOXXH 
E690 E546 =1 1581 MOV A, SELECT 
E692 B4010C =1 1582 CJNE A,#(RBYTE TOKE AND 07H),DBYTE ;Jump if not RBYTE 
E695 E545 "1 1583 MOV A,PNTLOW -
E697 30E719 =1 1584 JNB ACC.7,ERR ;Error if address is between 0 and 7FH 
E69A F582 =1 1585 MOV DPL,A 
E69C 20D5E2 =1 1586 JB FO,XWRITE ;Jump to STORE if flag is set 
E69F 80DC =1 1587 JMP XREAD ;Exit from FETCH 
E6Al B40211 =1 1588 DBYTE: CJNE A,#(DBYTE TOKE AND 07H),RBIT ;Jump if RBIT is selected 
E6A4 E545 =1 1589 MOV A,PNTLOW - ;Load ACC with low pointer 
E6A6 20E70A =1 1590 JB ACC.7,ERR ;Error if addr if between 80H and FFH 
E6A9 F582 =1 1591 MOV DPL,A ;Load DPL with new low point value 
E6AB 20D5D3 "1 1592 JB FO,XWRITE ;Jump to STORE if flag is set 
E6AE 80CD =1 1593 JMP XREAD ;Exit from FETCH 
E6BO 754315 =1 1594 FETERR: MOV ERRNUM,#!5H ;Read after write did not match. 
E6B3 61CA =1 1595 ERR: JMP IERROR ;Exit from FETCH/STORE 
E6B5 B404CB =1 1596 RBIT: CJNE A,#~RBIT TOKE AND 07H).FETEND ;Check if selector is for direct bit 
E6B8 E545 =1 1597 MOV A.P TLOW- ;Load ACC with pointer 
E6BA 54F8 =1 1598 ANL A.#OF8H ;Mask off lower 3 bits 
E6BC 20E705 =1 1599 JB ACC.7.SPEFUN ;Jump to register bit array if over 7FH 
E6BF 13 =1 1600 RRC A 
E6CO 03 =1 1601 RR A 
E6Cl 03 =1 1602 RR A ;Rotate ACC to obtain correct addr 
E6C2 2420 =1 1603 ADD A.#20H ;Add offset of internal bit registers 
E6C4 2582 =1 1604 SPEFUN: ADD A.DPL ;Add offset to pointer . 
E6C6 F582 =1 1605 MOV DPL.A ;Load DPL with new addr 
E6C8 200513 =1 1606 JB FO.BITSTR ;Jump to STORE if flag is set 
E6CB EO =1 1607 MOVX A.@DPTR ;Move INT RAM simulator byte into ACC 
E6CC 854556 =1 1608 MOV TEMP1.PNTLOW ;Move pointer into TEMPI 
E6CF 535607 =1 1609 ANL TEMPl.#07H ;Mask lower 3 bits 
E6D2 0556 =1 1610 INC TEMPI ;For DJNZ 
E6D4 D55604 =1 1611 BITLOP: DJNZ TEMP1.BITROT ;Loop until PARAMl=O 
E6D7 5401 =1 1612 ANL A.#! ;Mask lowest bit 
E6D9 80AS "1 1613 JMP FETEND ;Exit from FETCH 
E6DB 03 =1 1614 BITROT: RR A ;Rotate until PARAMl=O 
E6DC 80F6 =1 1615 JMP BITLOP 
E6DE 854556 =1 1616 BITSTR: MOV TEMPl.PNTLOW ;Load TEMPI with pointer 
E6E1 535607 =1 1617 ANL TEMP1.#07H ;Mask lower 3 bits 
E6E4 0556 =1 1618 INC TEMPI ;For DJNZ 
E6E6 EO =1 1619 MOVX A.@DPTR ;Load ACC with data in RAM simulator 
E6E7 13 =1 1620 RHTROT: RRC A 
E6E8 D556FC =1 1621 DJNZ TEMP1.RHTROT ;Rotate until pointer reaches zero 
E6EB 8AFO =1 1622 MOV B,PARAHI ;Move data to be output into B reg 
E6ED A2FO =1 1623 MOV C,B.O ;Move into carry data to be output 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo H1.0' 5.18.81 PAGE 43 

LOC OBJ LINE SOURCE 

E6EF 854556 =1 1624 MOV TEMP1.PNTLOW ;Load TEMPI with pointer 
E6F2 535607 =1 1625 ANL TEMP1.fl07H ;Mask lower 3 bits for counter 
E6F5 0556 =1 1626 INC TEMPI 
E6F7 33 =1 1627 LFTROT: RLC A 
E6F8 D556FC =1 1628 DJNZ TEMP1.LFTROT ;Rotate left until TEMPI reaches zero 
E6FB 8085 =1 1629 JMP X_WRT 

=1 1630 +1 $EJECT 
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LOC OBJ 

E6FD 7AOD 
E6FF B1CE 
E701 7AOA 
E703 B1CE 
E705 22 

LINE 

=1 1631 
=1 1632 
=1 1633 
=1 1634 
=1 1635 
=1 1636 
=1 1637 
=1 1638 
=1 1639 
=1 1640 
=1 1641 
=1 1642 
=1 1643 
=1 1644 
=1 1645 
=1 1646 
=1 1647 
=1 1648 
=1 1649 
=1 1650 
=1 1651 
=1 1652 
=1 1653 
=1 1654 
=1 1655 +1 

SOURCE 

.****************************************************************** , 

NAME: (I)NEWLINE 

ABSTRACT: Outputs a CR/LF to the console device. 

INPUTS: None 

; 

OUTPUTS: None 

VARIABLES MODIFIED: PARAM1 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ICO 

.****************************************************************** 
INEWLINE: 

$EJECT 

MOV 
CALL 
MOV 
CALL 
RET 

PARAM1,#CR 
ICO 
PARAM1,#LF 
ICO 

;Output a CR 

;Output a LF 
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LOC OBJ 

E706 EA 
E707 B44002 
E70A 8005 
E70C 4003 
E70E B45AOl 
E711 B3 
E712 22 

E713 EA 
E714 C3 
E715 9430 
E717 B3 
E718 5002 
EllA 940A 
E71C 22 

E71D Fl13 

E71F 4008 
E721 EA 
E722 9441 
E724 B3 
E725 5002 
E727 9405 
E729 22 

E72A Fl06 

E72C 4002 
E72E F113 

LINE 

=1 1656 
=1 1657 
=1 1658 
=1 1659 
=1 1660 
=1 1661 
=1 1662 
=1 1663 
=1 1664 
=1 1665 
=1 1666 
=1 1667 
=1 1668 
=1 1669 
=1 1670 
=1 1671 
=1 1672 
=1 1673 
=1 1674 
=1 1675 
=1 1676 
=1 1677 
=1 1678 
=1 1679 
=1 1680 
=1 1681 
=1 1682 
=1 1683 
=1 1684 
=1 1685 
=1 1686 
=1 1687 
=1 1688 
=1 1689 
=1 1690 
=1 1691 
=1 1692 
=1 1693 
=1 1694 
=1 1695 
=1 1696 
=1 1697 
=1 1698 
=1 1699 
=1 1700 
=1 1701 
=1 1702 
=1 1703 
=1 1704 
=1 1705 
=1 1706 
=1 1707 
=1 1708 
=1 1709 
=1 1710 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: AlTEST / NMTEST / HXTEST / ALFNUM 

ABSTRACT: AlTEST will check to see if the input character is 
an ASCII value between @ and l. Carry is set if it is. 

5,18,81 

NMTEST will check to see if the character was an ASCII number 
between 0 and 9 and set carry if true. HXTEST will look for the 
ASCII representation of a hex value 0-9 and A-F and will set carry 
if true. ALFNUM will test for character to be alpha or numeric 
and set carry if true. 

INPUTS: PARAM1 (byte to be checked) 

OUTPUTS: Carry bit (C) 

VARIABLES MODIFIED: A, C 

ERROR EXITS: None 

SUBROUTINES ACCESSEO DIRECTLY: None 

, 
.****************************************************************** , 
AZTEST: MOV A,PARAM1 ;Move char to be tested into ACC 

CJNE A,#'@',lTEST ;Carry will reset if char is <= '@' 
SJMP CARSET ;Set carry if equal to '@' 

lTEST: JC CARSET ;Reset carry if char is <= '@' 
CJNE A,#'l',AlEND ;Carry will set if char is <= 'l' 

CARSET: CPL C ;Set carry if equal to 'l' 
AlEND: RET ;Exit from AZTEST 
.****************************************************************** , 
NMTEST:MDV A,PARAM1 ;Move char into ACC 

CLR C 
SUBB A,#( '0') ;See if char is <= ASCII '0' 
CPL C 
JNC NUMEND ;Carry left 0 if false 
SUBB A,#('9'-'O'+1) ;See if char is > ASCII '9' 

NUMEND: RET ;Exit from NMTEST 
.****************************************************************** , 

.HXTEST: CALL NMTEST ;See if char is between '0' and '9' 
;Extra level of subroutine added 
;Jump if char between '0' and '9' 
;Move char into ACC 

JC HEXEND 
MOV A,PARAM1 
SUBB A,#'A' ;See if char is > 'A' 
CPL C 
JNC HEXEND ;Carry left 0 if false 
SUBB A,#('F'-'A') ;See if char is less than 'F' 

HEXEND: RET ;Exit from HXTEST 
.****************************************************************** 
ALFNUM: CALL AlTEST ;See if char is between '@' and 'l' 

JC 
CALL 

ANEND 
NMTEST 

;Add extra level of subroutine 
;Carry set if true 
;See if char is between '0' and '9' 
;Added extra level of subroutine 

PAGE 45 
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LOC OBJ 

E730 22 

LINE SOURCE 

=1 1711 ANEND: RET 
=1 1712 +1 $EJECT 

;Exit from ALFNUM 

5,18,81 PAGE 46 
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LOC OBJ 

E731 200417 
E734 BCFF05 
E737 BDFF02 
E73A 0204 

E73C C3 
E73D EB 
E73E 90 
E73F 5006 
E741 1A 
E742 EA 
E743 F4 
E744 C3 
E745 6003 
E747 EA 
E748 9C 
E749 B3 
E74A 22 
E74B C204 
E74D C3 
E74E 22 

LINE 

=1 1713 
=1 1714 
=1 1715 
=1 1716 
=1 1717 
=1 1718 
=1 1719 
=1 1720 
=1 1721 
=1 1722 
=1 1723 
=1 1724 
=1 1725 
=1 1726 
=1 1727 
=1 1728 
=1 1729 
=1 1730 
=1 1731 
=1 1732 
=1 1733 
=1 1734 
=1 1735 
=1 1736 
=1 1737 
=1 1738 
=1 1739 
=1 1740 
=1 1741 
=1 1742 
=1 1743 
=1 1744 
=1 1745 
=1 1746 
=1 1747 
=1 1748 
=1 1749 
=1 1750 
=1 1751 
=1 1752 
=1 1753 
=1 1754 
=1 1755 
=1 1756 
=1 1757 +1 

SOURCE 

.****************************************************************** , 

NAME: LSSEQL 

ABSTRACT: This is a 16-bit 'less than' or 'equal' check. The 
carry bit is set to indicate true. If MAXNUM FLAGS is 
true, no check is made. -

INPUTS: PARAM1 (high byte to be compared to) 
PARAM2 (low byte to be compared to) 
PARAM3 (high byte to be compared) 
PARAM4 (low byte to be compared) 

OUTPUTS: Carry bit (C) 

VARIABLES MODIFIED: C, MAX NUM-FLAG, PARAM1 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

, 
.****************************************************************** 
LSSEQL: JB MAXNUM FLAG,LABIB 

CJNE PARAM3:HOFFH,START COMPARE 
CJNE PARAM4,HOFFH,START-COMPARE 
SETB MAXNUM FLAG -

START COMPARE: 
CLR 
MOV 
SUBB 
JNC 
DEC 
MOV 
CPL 
CLR 
JZ 

LABI: MOV 
SUBB 
CPL 

LABIA: RET 
LAB1B: CLR 

CLR 
RET 

$EJECT 

C 
A,PARAM2 
A,PARAM4 
LAB1 
PARAM1 
A,PARAMI 
A 
C 
LABIA 
A,PARAMI 
A,PARAM3 
C 

MAXNUM FLAG 
C 

;Move byte to be compared t6 into ACC 
;Subtract byte to be compared 

;Decrement upper byte if lower byte was smaller 

;ErroF if PARAM1 decremented to FF 
;Move upper byte to be compared,to into ACC 
;Subtract upper byte to be comp~red 
;Set C if <= is true 
;Exit from LSSEQL 
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LOC OBJ 

E74F 12E8AO 
E752 754303 
E755 B40106 
E758 22 

E759 12E8AO 
E75C AlAI 

E75E 61CA 

E760 12E8AO 
E763 754306 
E766 B402F5 
E769 22 

LINE 

=1 1758 
=1 1759 
=1 1760 
=1 1761 
=1 1762 
=1 1763 
=1 1764 
=1 1765 
=1 1766 
=1 1767 
=1 1768 
=1 1769 
=1 1770 
=1 1771 
=1 1772 
=1 1773 
=1 1774 
=1 1775 
=1 1776 
=1 1777 
=1 1778 
=1 1779 
=1 1780 
=1 1781 
=1 1782 
=1 1783 
=1 1784 
=1 1785 
=1 1786 
=1 1787 
=1 1788 
=1 1789 
=1 1790 
=1 1791 
=1 1792 
=1 1793 
=1 1794 
=1 1795 
=1 1796 
=1 1797 
=1 1798 +1 

SOURCE 

.****************************************************************** , 

NAME: (I)GETNUM / (I)GETEOL / (I)GET_COMMA 

ABSTRACT: These routines are general purpose token checks. 
IGETNUM will get a token and error if it is not 
a number token, it will return if it is. IGETEOL will 
look for an end-of-line token and error if it is not 
found, it will return if it is. IGET .cOMMA will look for 
a comma token and will error if one is not found and return 
if it is. 

INPUTS: None 

OUTPUTS: None 

VARIABLES MODIFIED: ERRNUM 

ERROR EXITS: 03H (NUMBER EXPECTED) 
06H (COMMA REQUIRED) 

SUBROUTINES ACCESSED DIRECTLY: IERROR, IGETOKE 

; 
.****************************************************************** , . 
IGETNUM:CALL 

MOV 
CJNE 
RET 

IGETOKE 
ERRNUM,#03H ;Number expected 
A,#NUMBER_TOKE,UTILIT_ERROR 

.****************************************************************** 
iGETEOL:CALL IGETOKE 

JMP IEOL CHECK ;Check for end of 1 ine token 
UTILIT ERROR: 

- JMP IERROR 
.****************************************************************** , 
IGET COMMA: 

- CALL 

$EJECT 

MOV 
CJNE 
RET 

IGETOKE 
ERRNUM,#06H ;Comma required 
A,#COMMA_TOKE,UTILIT_ERROR 
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LOC OBJ 

E76A C3 
E76B 85485B 
El6E 12E8AO 
E771 B4070D 
E774 D1FD 
E776 M5B 
E778 12E9EO 
E77B 7A3D 
E77D B1CE 
E77F 03 
El80 22 

E781 754305 
E784 B404D7 
E787 22 

LINE 

:1 1799 
:1 1800 
:1 1801 
:1 1802 
:1 1803 
:1 1804 
:1 1805 
:1 1806 
:1 1807 
=1 1808 
=1 1809 
:1 1810 
=1 1811 
:1 1812 
=1 1813 
=1 1814 
=1 1815 
=1 1816 
=1 1817 
=1 1818 
=1 1819 
=1 1820 
=1 1821 
=1 1822 
=1 1823 
=1 1824 
=1 1825 
=1 1826 
=1 1827 
=1 1828 
=1 1829 
=1 1830 
=1 1831 
=1 1832 
=1 1833 
=1 1834 
=1 1835 
=1 1836 +1 

SOURCE 

.****************************************************************** , 

NAME: ISIT_DISPLAY 

ABSTRACT: This routine checks for an equal or an EOL token, 
sends the command token to the display with an = sign and 
sets carry if and equal sign is found. Carry is cleared 
if an EOL is found.. The value is filled in by another routine. 

INPUTS: TOKSTR 

OUTPUTS: Carry bit (C) 

VARIABLES MODIFIED: C, TOKSAV, PARAM1 

ERROR EXITS: 05H (EQUAL OR RETURN EXPECTED) 

SUBROUTINES ACCESSED DIRECTLY: IGETOKE, INEWLINE, ICO, IERROR 

, 
-****************************************************************** , 
ISIT DISPLAY: 

CLR 
MOV 
CALL 
CJNE 
CALL 
MOV 
CALL 
MOV 
CALL 
SETB 
RET 

CHANGE CHECK: 

$EJECT 

MOV 
CJNE 
RET 

C 
TOKSAV , TO KSTR 
IGETOKE 
A,HEOl TOKE,CHANGE CHECK 
INEWLI"ffE -
PARAM1,TOKSAV 
mISPLAY TOKEN 
PARAM1,HT =, 
ICO 
C 

ERRNUM,H05H ;Equal or return expected 
A,#EQUAL_TOKE,UTILIT_ERROR 
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LOC OBJ 

E788 E548 
El8A 754303 
E78D B401CE 
E790 854A5A 
E793 854959 
E796 854A58 
E799 854957 
E79C 12E8AO 
E79F B40D1F 
ElA2 Fl4F 
E7M 854A5A 
E7A7 854959 
E7M C3 
ElAB E55A 
E7AD 9558 
E7AF F564 
E7B1 E559 
ElB3 9557 
ElB5 F563 
E7B7 754307 
E7BA 40A2 
E7BC 12E8AO 
E7BF 03 
ElCO 22 

E7Cl C3 
E7C2 22 

LINE 

:1 1837 
:1 1838 
:1 1839 
:1 1840 
:1 1841 
:1 1842 
:1 1843 
:1 1844 
:1 1845 
:1 1846 
:1 1847 
:1 1848 
:1 1849 
:1 1850 
:1 1851 
:1 1852 
:1 1853 
:1 1854 
:1 1855 
:1 1856 
:1 1857 
:1 1858 
:1 1859 
:1 1860 
:1 1861 
=1 1862 
:1 1863 
:1 1864 
:1 1865 
=1 1866 
:1 1867 
=1 1868 
=1 1869 
=1 1870 
=1 1871 
=1 1872 
=1 1873 
=1 1874 
:1 1875 
=1 1876 
=1 1877 
=1 1878 
=1 1879 
=1 1880 
=1 1881 
=1 1882 
:1 1883 
=1 1884 
=1 1885 
=1 1886 
=1 1887 
=1 1888 +1 

SOURCE 

.****************************************************************** , 

ABSTRACT: This routine checks a token which is expected to be 
a number, sets up the partition addresses and looks for 
the upper partition limits from the user. Carry will be set 
if there is a partition or if there is an error condition. 
The partition range, or length, will also be calculated. 

INPUTS: TOKSTR, VALLOW, VALHGH 

OUTPUTS: Carry bit (C) 

VARIABLES MODIFIED: A, ERRNUM, PARTIT HI LOW, PARTIT HI HIGH, 
PARTIT_LO_LOW, PARTIT_LO_HIGH, C, UNGTH_LOW, LENGTIQIIGH 

ERROR EXITS: 07H (PARTITION ERROR, LOW ADDR > HIGH ADDR) 

SUBROUTINES ACCESSED DIRECTLY: IGETOKE, IGETNUM, IERROR 

, 
.****************************************************************** , 
IGET PART: 

- MOV 
MOV 
CJNE 
MOV 
MOV 
MOV 
MOV 
CALL 
CJNE 
CALL 
MOV 
MOV 
CLR 
MOV 
SUBB 
MOV 
MOV 
SUBB 
MOV 
MOV 
JC 
CALL 
SETB 
RET 

PARTITION E: 

$EJECT 

CLR 
RET 

A,TOKSTR 
ERRNUM,#03H ;Number expected 
A,#NUMBER TOKE,UTILIT ERROR ;SetEA and SA to the value of the number. 
PARTIT HI~OW,VALLOW -
PARTIT-HI-HIGH,VALHGH 
PARTIT-LO-LOW,VALLOW 
PARTIr-La-HIGH,VALHGH 
IGETOKE -
A,HTO TOKE,PARTITION E 
IGETNUM -
PARTIT HI LOW,VALLOW 
PARTIT-HI-HIGH,VALHGH 
C --
A,PARTIT HI LOW 
A,PARTIILO~OW 
LENGTH LTI"W,A 
A,PARTIT HI HIGH 
A,PARTIT-LO-HIGH 
LENGTH HIGH-;-A 
ERRNUM-;-#07H 
UTILIT ERROR 
IGETOKE 
C 

C 

;Get the next token. 
;else set EA to the ending address of 
;the partition 

;Partition error, low adr > high adr 

;and then read in the next token. 
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LOC OBJ 

E7C3 EA 
E7C4 C4 
E7C5 12E7D1 
E7C8 F6 
E7C9 08 
E7CA EA 
E7CB 12E7D1 
E7CE F6 
E7CF 08 
E7DO 22 

LINE 

=1 1889 
=1 1890 
=1 1891 
=1 1892 
=1 1893 
=1 1894 
=1 1895 
=1 1896 
=1 1897 
=1 1898 
=1 1899 
=1 1900 
=1 1901 
=1 1902 
=1 1903 
=1 1904 
=1 1905 
=1 1906 
=1 1907 
=1 1908 
=1 1909 
=1 1910 
=1 1911 
=1 1912 
=1 1913 
=1 1914 
=1 1915 
=1 1916 
=1 1917 
=1 1918 
=1 1919 
=1 1920 
=1 1921 
=1 1922 
=1 1923 +1 

SOURCE 

.****************************************************************** , 

ABSTRACT: This routine will convert a hex byte into two ASCII 
characters for display the next time PAINTER is called. 
POINTO must be set before calling this routine to the character 
position desired on the screen (ie LINBUF or LINBUF+n). LNLGTH 
and CHRCNT are not adjusted by this routine. 

INPUTS: POINTO (the location in the line buffer desired), PARAM1 
(the character to be displayed) 

OUTPUTS: POINTO, 1 location in the line buffer 

VARIABLES MODIFIED: POINTO, A, 1 location in the line buffer 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: CONVHEX 

, 
.****************************************************************** , 
ISAVE AND DISPLAY: 

- MOV A,PARAM1 
SWAP A 
CALL CONVHEX 
MOV @POINTO,A ;ASCII of hi gh byte in acc. 
INC POINTO 
MOV A,PARAM1 
CALL CONVHEX 
MOV @POINTO,A ;ASCII of low byte in acc. 
INC POINTO 
RET 

$EJECT 
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LOC OBJ 

E7D1 540F 
ElD3 2490 
E7D5 04 
E7D6 3440 
E7D8 04 
E7D9 22 

LINE 

=1 1924 
=1 1925 
=1 1926 
=1 1927 
=1 1928 
=1 1929 
=1 1930 
=1 1931 
=1 1932 
=1 1933 
=1 1934 
=1 1935 
=1 1936 
=1 1937 
=1 1938 
=1 1939 
=1 1940 
=1 1941 
=1 1942 
=1 1943 
=1 1944 
=1 1945 
=1 1946 
=1 1947 
=1 1948 
=1 1949 +1 

SOURCE 

.****************************************************************** , 

NAME: CONVHEX 

ABSTRACT: Converts 4 bits to a hex character. 

INPUTS: A (byte to be converted) 

OUTPUTS: A 

VARIABLES MODIFIED: A 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

, 
.****************************************************************** 
CONVHEX: 

$EJECT 

ANL 
ADD 
DA 
ADDC 
DA 
RET 

A,#OFH 
A,#90H 
A 
A,#40H 
A 

;ASCII No. 90-99, aux.C=O 
;9A-9F aux. C=l 
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LOC OBJ 

E7DA 12E7DF 
E7DD EB 
E7DE FA 

E7DF EA 
E7EO FC 
E7EI C4 
E7E2 FlDl 
E7E4 FA 
E7E5 B1CE 
E7E7 EC 
E7E8 FlDl 
E7EA FA 
E7EB A1CE 

LINE 

=1 1950 
=1 1951 
=1 1952 
=1 1953 
=1 1954 
=1 1955 
=1 1956 
=1 1957 
=1 1958 
=1 1959 
=1 1960 
=1 1961 
=1 1962 
=1 1963 
=1 1964 
=1 1965 
=1 1966 
=1 1967 
=1 1968 
=1 1969 
=1 1970 
=1 1971 
=1 1972 
=1 1973 
=1 • 1974 
=1 1975 
=1 1976 
=1 1977 
=1 1978 
=1 1979 
=1 1980 
=1 1981 
=1 1982 
=1 1983 +1 

SOURCE 

.****************************************************************** . 
NAME: (I)LSTWRD/ (I)LSTBYT 

ABSTRACT: Outputs a word or a byte to the system console. 

INPUTS: PARAM2 (low byte of a word). PARAMI (high byte of a word 
or the single byte in a byte display) 

OUTPUTS: None 

VARIABLES MODIFIED: A. PARAM1. PARAM3 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: CONVHEX. ICO 

; 
.****************************************************************** 
ILSTWRD:CALL ILSTBYT 

MOV A.PARAM2 
MOV PARAM1.A 

.****************************************************************** . 
ILSTBYT:MOV 

MOV 
SWAP 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
JMP 

$EJECT 

A,PARAM1 
PARAM3.A 
A 
CONVHEX 
PARAM1.A 
ICO 
A.PARAM3 
CONVHEX 
PARAM1.A 
ICO 

;Move byte into ACC 

;Save lower 4 bits in lower 4 of PARAM3 
;Needed because reg to reg moves invalid 
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LOC OBJ 

E7ED 7924 

E7EF E7 
E7FO FA 
E7F1 DllE 
E7F3 09 
E7F4 DFF9 
E7F6 22 

LINE 

=1 1984 
=1 1985 
=1 1986 
=1 1987 
=1 1988 
=1 1989 
=1 1990 
=1 1991 
=1 1992 
=1 1993 
=1 1994 
=1 1995 
=1 1996 
=1 1997 
=1 1998 
=1 1999 
=1 2000 
=1 2001 
=1 2002 
=1 2003 
=1 2004 
=1 2005 
=1 2006 
=1 2007 
=1 2008 
=1 2009 
=1 2010 +1 

SOURCE 

.****************************************************************** , 

NAME: PAINTER 

ABSTRACT: Repaints the contents of LINBUF to the display. 

INPUTS: PARAM6 (contains line length, LNLGTH) 

OUTPUTS: None 

VARIABLES MODIFIED: A, PARAM1, POINT1, PARAM6 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UPI OUT 

, 
.****************************************************************** 
PAINTER:MOV POINT1,#LINBUF 
REPAINT 2: 

$EJECT 

-MOV 
MOV 
CALL 
INC 
DJNZ 
RET 

A,@POINTl 
PARAM1,A 
UPI OUT 
POINTl 
PARAM6,REPAINT_2 

5,18,81 PAGE 54 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

E7F7 E551 
E7F9 B55444 

E7FC 7AOO 
E7FE 12E60B 
E801 E552 
E803 F554 
E805 F551 
E807 2423 
E809 F8 
E80A 12E6FD 
E80D AF54 
E80F BF0003 
E812 02E818 
E815 12E7ED 

E818 7AAD 
E81A 12E61E 
E81D 12E5D1 
E820 F550 
E822 FA 
E823 BAOD25 
E826 7424 
E828 2554 
E82A F8 
E82B 7600 
E82D 0554 
E82F E4 
E830 A201 
E832 92E6 

LINE 

=1 2011 
=1 2012 
=1 2013 
=1 2014 
=1 2015 
=1 2016 
=1 2017 
~1 2018 
=1 2019 
=1 2020 
=1 2021 
=1 2022 
=1 2023 
=1 2024 
=1 2025 
=1 2026 
=1 2027 
=1 2028 
=1 2029 
=1 2030 
=1 2031 
=1 2032 
=1 2033 
=1 2034 
=1 2035 
=1 2036 
=1 2037 
=1 2038 
=1 2039 
=1 2040 
=1 2041 
=1 2042 
=1 2043 
=1 2044 
=1 2045 
=1 2046 
=1 2047 
=1 2048 
=1 2049 
=1 2050 
=1 2051 
=1 2052 
=1 2053 
=1 2054 
=1 2055 
=1 2056 
=1 2057 
=1 2058 
=1 2059 
=1 2060 
=1 2061 
=1 2062 
=1 2063 
=1 2064 
=1 2065 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo 11.0' 

SOURCE 

.****************************************************************** , 

NAME: GETCHR 

ABSTRACT: This routine returns one character from the line 
buffer in CHARIN if a carraige return has bee received. 
If no °CR o is present, it gets characters from the UPI and 
fills the line buffer until a °CR o is encountered. It echos 
each character, as it is received, to the display. If LIST 
is on, it echoes the ·entire line to the serial port after a 
°CR o is encountered. 

INPUTS: CHRCNT, LNLGTH, LSTFLG, LINE START 

OUTPUTS: CHARIN 

VARIABLES MODIFIED: A, PARAM1, PARAM2, LNLGTH, CHRCNT, C, CHARIN 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ITIME, UPI_CMD, INEWLINE, PAINTER, 
UPI_OUT, ICI, ICO, SPACCO 

, 
-****************************************************************** , 

5,18,81 

GETCHR: MOV 
CJNE 

A,CHRCNT 
A,LNLGTH,OUTCHR 

;Move character counter into ACC 
;Compare ACC to 1 ine length and jump to 
;OUTCHR if not equal 

MOV 
CALL 
MOV 
MOV 
MOV 
ADD 
MOV 

CRWAIT: CALL 
MOV 
CJNE 
JMP 

REPAINT:CALL 
REPAINT 1: 

-MOV 
CALL 
CALL 
MOV 
MOV 
CJNE 
MOV 
ADD 
MOV 
MOV 
INC 
CLR 
MOV 
MOV 

PARAM1,#SELECT CON 
UPI CMD -
A,LINE START 
LNLGTH-;-A 
CHRCNT,A 
A,#(LINBUF-1 ) 
POINTO,A 
INEWLINE 
PARAM6,LNLGTH 
PARAM6,#00H,REPAINT 
REPAINT 1 
PAINTER-

PARAM1,#('-'+BLINK) 
UPI OUT 
ICI 
CHARIN,A 
PARAM1,A 
PARAM1,#CR,RUBOUT 
A,ILINBUF 
A,LNLGTH 
POINTO,A 
@POINTO,#CR 
LNLGTH 
A 
C,LSTFLG 
ACC.6,C 

;Clear character count and line length 

;Initialize RO as pointer to line buffer 

;Re-paint the alpha-numeric display. 

;Move input into character storage 
;Move CHARIN into R2 
;Check for CR as input 

;Load RO to next char in 1 ine buffer 
;Load CR into line buffer 
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LOC OBJ LINE SOURCE 

E834 FA =1 2066 MOV PARAM1,A 
E835 12E60B =1 2061 CALL UPI CMD ;Turn list mode on if selected 
E838 12E6FD =1 2068 CALL INoo..INE 
E83B AF54 =1 2069 MOV PARAM6,LNLGTH 
E83D 12E7£O =1 2070 CALL PAINTER ;Echoes line a final time in list mode 
E840 7424 =1 2071 OUTCHR: MOV A,#LINBUF ;Load A with base addr of storage array 
E842 2551 =1 2072 ADD A,CHRCNT ;Add character count to ACC 
E844 F8 =1 2073 MOV POINTO,A ;RO used as indirect pointer to char. 
E845 E6 =1 2074 MOV A,@POINTO ;Return char to GETCHR call routine in ACC 
E846 F550 =1 2075 MOV CHARIN,A ;Move character pointer to by RO 
E848 0551 =1 2076 INC CHRCNT ;Increment character counter 
E84A 22 =1 2077 RET ;Exit from GETCHR 
E84B BA7F18 =1 2078 RUBOUT: CJNE PARAM1,#RBOUT,LEGALI ;Check for rub out as input 
E84E E554 =1 2079 MOV A,LNLGTH ;Move line length into ACC 
E850 B55202 =1 2080 CJNE A,LINE START,DELET ;Check if any characters were input yet 
E853 80B5 =1 2081 JMP CRWAIr ;CR wait loop 
E855 7A08 =1 2082 DELET: MOV PARAM1,#BACKSP 
E857 12E5CE =1 2083 CALL ICO ;Output back space 
E85A 12E5CC =1 2084 CALL SPACCO ;Output space 
E85D 7A08 =1 2085 MOV PARAM1,#BACKSP 
E85F 12E5CE =1 2086 CALL ICO ;Output back space 
E862 1554 =1 2087 DEC LNLGTH ;Decrement line length 
E864 80M =1 2088 JMP CRWAIT ;CR wait loop 
E866 E554 =1 2089 LEGALI : MOV A,LNLGTH 
E868 B41702 =1 2090 CJNE A,#LINMAX-1,TABKEY ;Check that line does not exceed max 
E86B 8090 =1 2091 JMP CRWAIT ;CR wait loop 
E86D BA091A =1 2092 TABKEY: CJNE PARAM1.#HORIZONTAL_TAB,INPUT 
E870 7424 =1 2093 MOV A,#LINBUF 
E872 2554 =1 2094 ADD A,LNLGTH 
E874 F8 =1 2095 MOV POINTO,A 
E875 E554 =1 2096 MOV A,LNLGTH 

=1 2097 MORE_SPACE: 
E877 04 =1 2098 INC A 
E878 F554 =1 2099 MOV LNLGTH,A 
E87A 7620 =1 2100 MOV @POINTO,#' , 
E87C 08 =1 2101 INC POINTO 
E87D B41702 =1 2102 CJNE A,#LINMAX-1,MORE_CONT 
E880 8088 =1 2103 JMP CRWAIT 

=1 2104 MORE CONT: 
E882 30EOF2 =1 2105 JNB ACC.O,MORE SPACE 
E885 30ElEF =1 2106 JNB ACC.1.MORE~PACE 
E888 8080 =1 2107 JMP CRWAIT 
E88A E550 =1 2108 INPUT: MOV A,CHARIN 
E88C 30E503 =1 2109 JNB ACC.5.INPUTOK 
E88F 30E600 =1 2110 JNB ACC. 6, INPUTOK 
E892 7424 =1 2111 INPUTOK: MOV A, #LINBUF ;Load A with line buffer base addr 
E894 2554 =1 2112 ADD A,LNLGTH ;Add line length to ACC 
E896 F8 =1 2113 MOV POINTO,A ;POINTO used as pointer to array 
E897 A650 =1 2114 MOV @POINTO,CHARIN ;Load input into storage array 
E899 12E5CE =1 2115 CALL ICO ;Output input 
E89C 0554 =1 2116 INC LNLGTH ;Increment line length counter 
E89E 010A =1 2117 JMP CRWAIT ;CR wait routine 

=1 2118 +1 $EJECT 
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LOC OBJ 

E8AO C200 
E8A2 E550 
E8M B42005 
E8A7 12E7F7 
E8AA 80F4 
E8AC 783C 
E8AE 755305 
E8B1 7420 
E8B3 F6 
E8B4 08 
E8B5 D553F9 
E8B8 755304 
E8BB 783C 
E8BD AA50 
E8BF 12E706 
E8C2 4003 
E8C4 02E917 
E8C7 12E72A 
E8CA 501B 
E8CC EA 
E8CD F6 
E8CE 08 
E8CF 8856 
E8D1 12E7F7 
E8D4 AA50 
E8D6 A856 
E8D8 D553EC 
E8DB 12E72A 

LINE 

=1 2119 
=1 2120 
=1 2121 
=1 2122 
=1 2123 
=1 2124 
=1 2125 
=1 2126 
=1 2127 
=1 2128 
=1 2129 
=1 2130 
=1 2131 
=1 2132 
=1 2133 
=1 2134 
=1 2135 
=1 2136 
=1 2137 
=1 2138 
=1 2139 
=1 2140 
=1 2141 
=1 2142 
=1 2143 
=1 2144 
=1 2145 
=1 2146 
=1 2147 
=1 2148 
=1 2149 
=1 2150 
=1 2151 
=1 2152 
=1 2153 
=1 2154 
=1 2155 
=1 2156 
=1 2157 
=1 2158 
=1 2159 
=1 2160 
=1 2161 
=1 2162 
=1 2163 
=1 2164 
=1 2165 
=1 2166 
=1 2167 
=1 2168 
=1 2169 
=1 2170 
=1 2171 
=1 2172 
=1 2173 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: {I )GETOKE 

ABSTRACT: This routine inputs characters, ignoring spaces, until 
string buffer is full (LNCNT). If the characters are numbers 
the token type is designated °numbero and its value goes into 

5,18,81 

VALLOW and VALHGH. It compares the input token to the keyword table 
and errors if not found. If found, it checks the next keyword 
entry to see if the token is a valid abreviation. Assembler 
operands that are not numbers will have the basic operand type 
flag set (B_O_T). 

INPUTS: None 

OUTPUTS: TOKSTR, B_O_T, A 

VARIABLES MODIFIED: A, POINTO, LINCNT, @POINTO, PARAM1, TEMPI, 
ERRNUM, DPTR, TOKSTR, B_O_T 

ERROR EXITS: 01H (INVALID WORD i.e. token) 

SUBROUTINES ACCESSED DIRECTLY: IERROR, GETCHR, IGETOKE, AZTEST, 
NUMBER, ALFNUM, STRING_SPACE 

, 
;****************************************************************** 
IGETOKE:CLR BOT 

MOV A:CHARIN 
CJNE A.#" .ALPHA 
CALL GETCHR 
SJMP IGETOKE 

ALPHA: MOV POINTO,#STRGBF 
MOV LINCNT,#TOKSIZ+1 

SPFILL: MOV A,#" 
MOV @POINTO,A 
INC POINTO 
DJNZ LINCNT.SPFILL 
MOV LINCNT,#TOKSIZ 
MOV POINTO,#STRGBF 
MOV PARAM1,CHARIN 
CALL AZTEST 
JC STRFIL 
JMP NUMBER 

STRFIL: CALL ALFNUM 
JNC STRTST 
MOV A,PARAM1 
MOV @POINTO,A 
INC POINTO 
MOV TEMP1,POINTO 
CALL GETCHR 
MOV PARAM1,CHARIN 
MOV POINTO,TEMP1 
DJNZ LINCNT,STRFIL 

SPWAIT: CALL ALFNUM 

;Move char into ACC 
;Loop on space inputs 
;Get new input 
;Space loop 

;Load ACC with ASCII equiv of space 
;Fill buffer with spaces 
;Increment string buffer pointer 
;Loop until string buffer is filled 
;Move length of string into R1 
;Move base addr of string buffer into RO 
;Move char into R2 
;See if char is a letter 

;Jump to number if false 
;See if char is letter or number 
;Jump to filler routine if non-numerical 
;Save char in string buffer 
;Needed because reg to reg move invalid 
;Increment string buffer pointer 
;Save pointer from GETCHAR 
;Get next input 
;To pass param for ALFNUM 
;Restore pointer for GETOKE 
;Get more char if line counter is not 0 
;Check for alpha-numeric character 

PAGE 57 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 58 

LOC OBJ LINE SOURCE 

E8DE 5007 =1 2174 JNC STRTST ;Loop until space is input 
E8EO 12E7F7 =1 2175 CALL GETCHR ;Get next character 
E8E3 AA50 =1 2176 MOV PARAM1,CHARIN ;Setup for ALFNUM 
E8E5 80F4 =1 2177 SJMP SPWAIT 
E8El 7AOO =1 2178 STRTST: MOV PARAM1, #OOH 
E8E9 12E99B =1 2179 STRTSTl : CALL STRING SPACE ;Compare STRGBF to the keyword table. 
E8EC 7013 =1 2180 JNZ GOOD lOKE FOUND 
E8EE 400A =1 2181 JC CHECK ABREV 
E8FO OA =1 2182 INC PARAMT 
E8Fl BA65F5 =1 2183 CJNE PARAM1,#(KEYTAB-TOKTBL+1),STRTST1 
E8F4 754301 =1 2184 TOKERR: MOV ERRNUM,#OlH ;Invalid word 
E8F7 02E3CA =1 2185 JMP IERROR 

=1 2186 CHECK ABREV: 
E8FA OA =1 2187 INC PARAM1 
E8FB 12E99B =1 2188 CALL STRING SPACE 
E8FE 1A =1 2189 DEC PARAM1 
E8FF 40F3 =1 2190 JC TOKERR 

=1 2191 GOOD TOKE FOUND: 
E901 EA =1 2192 MCW A,PARAM1 
E902 90E072 =1 2193 MOV DPTR,#(TOKTBL - 1) 
E905 93 =1 2194 MOVC A,@A+DPTR Get token from tabl e 
E906 F548 =1 2195 MOV TOKSTR ,A Put token in storage 
E908 B44000 =1 2196 CJNE A,#40H,GTO Set basic operand type flag for 
E90B 4007 =1 2197 GTO: JC NOTBOT Tokens that are assembler operands which 
E90D B49800 =1 2198 CJNE A,#98H,GTl are not numbers. 
E910 5002 =1 2199 GTl: JNC NOTBOT 
E912 D200 =1 2200 SETB BOT 
E914 E548 =1 2201 NOTBOT: MOV A-;-lOKSTR 
E916 22 =1 2202 RET 

=1 2203 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

E917 12E713 
E91A 5045 
E91C 754AOO 
E91F 754900 
E922 12E71D 
E925 502C 
E927 12E713 
E92A 5023 
E92C 7B30 
E92E E54A 
[930 75F010 
E933 A4 
E934 F54A 
E936 E550 
E938 9B 

E939 254A 
E93B F54A 
E93D MFO 
E93F 75F010 
E942 E549 
E944 A4 
E945 2A 
E946 F549 
E948 12E7F7 
E94B M50 
E94D 8003 
E94F 7B37 
E951 80DB 
E953 E550 
E955 B44803 
£958 12E7F7 
E95B 754801 

LINE 

=1 2204 
=1 2205 
=1 2206 
=1 2207 
=1 2208 
=1 2209 
=1 2210 
=1 2211 
=1 2212 
=1 2213 
=1 2214 
=1 2215 
=1 2216 
=1 2217 
=1 2218 
=1 2219 
=1 2220 
=1 2221 
=1 2222 
=1 2223 
=1 2224 
=1 2225 
=1 2226 
=1 2227 
=1 2228 
=1 2229 
=1 2230 
=1 2231 
=1 2232 
=1 2233 
=1 2234 
=1 2235 
=1 2236 
=1 2237 
=1 2238 
=1 2239 
=1 2240 
=1 2241 
=1 2242 
=1 2243 
=1 2244 
=1 2245 
=1 2246 
=1 2247 
=1 2248 
=1 2249 
=1 2250 
=1 2251 
=1 2252 
=1 2253 
=1 2254 
=1 2255 
=1 2256 
=1 2257 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSe H1.0' 5,18,81 

SOURCE 

.****************************************************************** , 

; 

NAME: NUMBER 

ABSTRACT: This routine checks to see if a number of characters 
(1-24) is a valid hex number, converts it to a 
16 bit binary number and gives it a number token if 
is. It ignores leading zeros and trailing 'Hs'. 

INPUTS: A 

OUTPUTS: TOKSTR, VALHGH, VALL OW 

VARIABLES MODIFIED: VALLOW, VALHGH, PARAM2, A, B, TOKSTR 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: NMTEST, HXTEST, GETCHR 

.****************************************************************** 
NUMBER: CALL NMTEST 

JNC SYMBOL 
MOV VALLOW,HOOH 
MOV VALHGH,HOOH 

HEXSTR: CALL HXTEST 

RL4: 

JNC HTEST 
CALL NMTEST 
JNC HEXCHR 
MOV PARAM2,H'O' 
MOV A,VALLOW 
MOV B,H16 
MUL AB 
MOV VALLOW,A 
MOV A,CHARIN 
SUBB A,PARAM2 

ADD 
MOV 
MOV 
MOV 
MOV 
MUL 
ADD 
MOV 
CALL 
MOV 
SJMP 

A,VALLOW 
VALLOW,A 
PARAM1,B 
B,#lOH 
A,VALHGH 
AB 
A,PARAMl 
VALHGH,A 
GETCHR 
PARAM1,CHARIN 
HEXSTR 
PARAM2,H('A'-OAH) 
RL4 
A,CHARIN 

;Jump if char is not a number 
;Initialize value storage 

;Jump if char is not a hex character 
;Check for character=O to 9 
;Load A into PARAM2 for hex char 
;Clear pointer 

;To RL 4 places 

;ACC now holds VALLOW RL 4 places 
;Move last number entered into ACC 
;Subtract ASCII equiv of 'A' or '0' 
;as appropriate for hex or decimal 
;Add number to rotated VALLOW 
;Store new value in VALLOW 
;Store upper 4 bits from rotate 

;Move VALHGH into ACC 
;Rotate VALHGH 4 places to left 
;Add upper 4 bits from VALLOW 
;Store new value in VALHGH 
;Get next input 
;Set up pass param for HXTEST 
;Loop until non hex char entered 
;Move ASCII equiv of 'A' into POINTl 

PAGE 59 

HEXCHR: MOV 
SJMP 

HTEST: MOV 
CJNE 
CALL 

NUMBERJOUND: 
n 

A,H'H',NUMBER FOUND oSee if char is 'H' and ignore if so 
GETCHR -
MOV TOKSTR,HNUMBER_TOKE ;Load toke storage with number toke 
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LOC OBJ 

E95E E548 
E960 22 

LINE SOURCE 

=1 2258 MOV 
=1 2259 RET 
=1 2260 +1 $EJECT 

A,TOKSTR ;Load ACC with TOKEN 

5,18,81 PAGE 60 
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lOC OBJ LINE SOURCE 

=1 2261 .****************************************************************** , 
=1 2262 
=1 2263 NAME: SYMBOL 
=1 2264 
=1 2265 ABSTRACT: This routine checks a token against the symbol 
=1 2266 table tokens (ie comma, equal sign, etc.), errors if 
=1 2267 there is no match and returns the token in ACC if it is 
=1 2268 found. 
=1 2269 
=1 2270 INPUTS: PARAM1 
=1 2271 
=1 2272 OUTPUTS: A, TOKSTR 
=1 2273 
=1 2274 VARIABLES MODIFIED: TOKSTR, A, DPTR, ERRNUM, CHARIN 
=1 2275 
=1 2276 ERROR EXITS: 01H (INVALID WORD) 
=1 2277 
=1 2278 SUBROUTINES ACCESSED DIRECTLY: IERROR, GETCHR 
=1 2279 
=1 2280 
=1 2281 ****************************************************************** 

E961 8A48 =1 2282 SYMBOL: MOV TOKSTR , P ARAMI 
E963 90E97B =1 2283 MOV DPTR,#SYMBOl_TBl 

=1 2284 SYM TBl SRCH: 
E966 E4 =1 2285 - -ClR A 
E96793 =1 2286 MOVC A,@A+DPTR 
E968 754301 =1 2287 MOV ERRNUM,#OlH ; Inval id token (word) 
E96B 601C =1 2288 JZ ERRSET 
E96D B54807 =1 2289 CJNE A,TOKSTR,NOT_MATCH_TBl 
E970 A3 =1 2290 INC DPTR 
E971 E4 =1 2291 ClR A 
E972 93 =1 2292 MOVC A,@A+OPTR 
E973 F548 =1 2293 MOV TOKSTR,A 
E975 8015 =1 2294 SJMP SYMEND 

=1 2295 NOT_MATCH TBl: 
E977 A3 =1 2296 INc DPTR 
E978 A3 =1 2297 INC DPTR 
E979 80EB =1 2298 SJMP SYM_TBl_SRCH 

=1 2299 SYMBOL TBl: 
E97B 2C =1 2300 DB , , ' ,COMMA_TOKE 
E97C 02 
E97D 2F =1 2301 DB '/' ,BAR_TOKE 
E97E 03 
E97F 3D =1 2302 OB '=',EQUAL_TOKE 
E980 04 
E981 2B =1 2303 DB '+' ,PLUS_TOKE 
E982 05 
E983 23 =1 
E984 06 

2304 DB '#' ,POUND_TOKE 

E985 00 =1 
E986 07 

2305 OB CR,EOL_TOKE 

E987 00 =1 2306 DB 0,0 
E988 00 
E989 02E3CA =1 2307 ERRSET: JMP IERROR 
E98C BAOD06 =1 2308 SYMEND: CJNE PARAM1,#CR,LABI0 ;See if last input was a 'CR' 
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LOC OBJ LINE SOURCE 

E98F 755020 =1 2309 MOV CHARIN.H' , ;Return a space to calling routine if 'CR' 
E992 E548 =1 2310 MOV A.TOKSTR ;Load ACC with token 
E994 22 =1 2311 RET ;Exit from GETOKE 
E995 12E7F7 =1 2312 LAB10: CALL GETCHR ;Get next character if 'CR' wasn't last char 
E998 E548 =1 2313 MOV A.TOKSTR ;To return token in ACC 
E99A 22 =1 2314 RET ;Exit from GETOKE 

=1 2315 +1 $EJECT 
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LOC OBJ LINE SOURCE 

=1 2316 .****************************************************************** , 
=1 2317 
=1 2318 NAME: STRING SPACE 
=1 2319 
=1 2320 ABSTRACT: This routine checks the contents of the string buffer 
=1 2321 against the keyword table for any match (ie a valid abreviation 
=1 2322 or an exact match) and returns to the calling routine. There 
=1 2323 are 4 places in every keyword and this routine matches for 
=1 2324 spaces as well as characters. Carry and ACC are set 
=1 2325 if match is exact, carry is set and ACC is cleared if match is 
=1 2326 not exact (ie spaces do not match - could be an abrev.), both 
=1 2327 carry and ACC are cleared if there is no match at all. 
=1 2328 
=1 2329 INPUTS: STRGBF, PARAM1 (token ordinal in KEYTAB) 
=1 2330 
=1 2331 OUTPUTS: Carry bit (C), A 
=1 2332 
=1 2333 VARIABLES MODIFIED: C, A, POINTO, STRGCT, DPTR, B, TEMPI 
=1 2334 
=1 2335 ERROR EXITS: None 
=1 2336 
=1 2337 SUBROUTINES ACCESSED DIRECTLY: None 
=1 2338 
=1 2339 ; 
=1 2340 .*******************~********************************************** , 
=1 2341 STRING SPACE: 

E99B 783C =1 2342 MOV POINTO,#STRGBF ;Load RO with address of string buffer 
E99D 755504 =1 2343 MOV STRGCT,#TOKSIZ ;Load counter with length of string 
E9AO 9OEOD3 =1 2344 MOV DPTR,#(KEYTAB-4);Load DPTR with address of KEY TABLE 
E9A3 75F004 =1 2345 MOV B,#4 
E9A6 EA =1 2346 MOV A,PARAM1 ;Load ACC with offset 
E9A7 A4 =1 2347 MUL AB ;Multiply by 4 characters 
E9A8 C3 =1 2348 CLR C 
E9A9 2582 =1 2349 ADD A,DPL ;Add offset to base 
E9AB F582 =1 2350 MOV DPL,A 
E9AD E5FO =1 2351 MOV A,B 
E9AF 3583 =1 2352 ADDC A,DPH 
E9B1 F583 =1 2353 MOV DPH,A 
E9B3 E4 =1 2354 S S 1: CLR A 
E9B4 93 =1 2355 MOVC A,@A+OPTR 
E9B5 F556 =1 2356 MOV TEMP1,A 
E9B7 E6 =1 2357 MOV A,@POINTO 
E9B8 B55609 =1 2358 CJNE A,TEMP1,S_S_2 
E9BB A3 =1 2359 INC OPTR ;Next key character 
E9BC 08 =1 2360 INC POINTO ;Next string character 
E9BD 0555F3 =1 2361 OJNZ STRGCT,S_S_l ;Test the whole 4 char string 
E9CO 03 =1 2362 SETB C ;Match exactly including spaces 
E9C1 E4 =1 2363 CLR A 
E9C2 F4 =1 2364 CPL A 
E9C3 22 =1 2365 RET 
E9C4 B42003 =1 2366 S_S_2: CJNE A,#' , ,S_S_3 ;Match but not exact (spaces) 
E9C7 D3 =1 '2367 SETB C 
E9C8 E4 =1 2368 CLR A 
E9C9 22 =1 2369 RET 
E9CA C3 =1 2370 S_S_3: CLR C ;No match at all 
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LOC OBJ 

E9CB E4 
E9CC 22 

LINE SOURCE 

=1 2371 CLR 
=1 2372 RET 
=1 2373 +1 $EJECT 

A 
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LOC OBJ 

E9CO 8A83 
E9CF 8B82 
E901 E4 
E902 93 
E903 FF 
E904 6009 

E906 E4 
E907 A3 
E908 93 
E909 FA 
E90A 12E5CE 
E900 OFF7 

E90F 22 

LINE 

=1 2374 
=1 2375 
=1 2376 
=1 2377 
=1 2378 
=1 2379 
=1 2380 
=1 2381 
=1 2382 
=1 2383 
=1 2384 
=1 2385 
=1 2386 
=1 2387 
=1 2388 
=1 2389 
=1 2390 
=1 2391 
=1 2392 
=1 2393 
=1 2394 
=1 2395 
=1 2396 
=1 2397 
=1 2398 
=1 2399 
=1 2400 
=1 2401 
=1 2402 
=1 2403 
=1 2404 
=1 2405 
=1 2406 
=1 2407 
=1 2408 
=1 2409 
=1 2410 
=1 2411 
=1 2412 +1 

SOURCE 

-****************************************************************** , 

; 

NAME: (I)PRINT_STRING 

ABSTRACT: Prints a string from program memory. At entry, PARAM1 
and PARAM2 should point to the string. The first element of 
the string is the length (0-255), the rest of the elements are 
output as ASCII characters. 

WARNING: Calls to this routine may not be single-stepped through. 

INPUTS: PARAM1(high byte), PARAM2(low byte) 

OUTPUTS: None 

VARIABLES MOOIFIEO: A, COUNT, OPTR, PARAM1 

ERROR EXITS: None 

SUBROUTINES ACCESSEO DIRECTLY: ICO 

.****************************************************************** , 
IPRINT STRING: 

- MOV 
MOV 
CLR 
MOVC 
MOV 
JZ 

PRINT STRING 1: 
- CLR-

INC 
MOVC 
MOV 
CALL 
DJNZ 

PRINT STRING E: 
- RET-

$EJECT 

DPH,PARAM1 
OPL,PARAM2 
A 
A,@A+DPTR 
COUNT,A 
PRINT STRING E - -
A 
DPTR 
A,@A+DPTR 

;Counter:=string length. 

;Exit if a null string or 

;else get the next element 

PARAM1,A ;and output it. 
ICO ;Repeat loop until count=O. 
COUNT,PRINT_STRING_1 

;Then return to the caller. 

PAGE 65 
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LOC OBJ 

E9ED 7BOO 
E9E2 C3 

E9E3 9OE073 
E9E6 EB 
E9El 93 
E9E8 B50203 
E9EB 02E9F2 

[9EE OB 
E9EF BB61F1 

E9F2 90[OD7 

E9F5 A3 
E9F6 A3 
E9F7 A3 
E9F8 A3 
E9F9 DBFA 
E9FB 7C04 
E9FO E4 
E9FE 93 
E9FF B42001 
EA02 22 

EA03 FA 
EA04 12E5CE 
EA07 A3 
EADa DCF3 
EADA 22 

LI~E 

=1 2413 
=1 2414 
=1 2415 
=1 2416 
=1 2417 
=1 2418 
=1 2419 
=1 2420 
=1 2421 
=1 2422 
=1 2423 
=1 2424 
=1 2425 
=1 2426 
=1 2427 
=1 2428 
=1 2429 
=1 2430 
=1 2431 
=1 2432. 
=1 2433 
=1 2434 
=1 2435 
=1 2436 
=1 2437 
=1 2438 
=1 2439 
=1 2440 
=1 2441 
=1 2442 
=1 2443 
=1 2444 
=1 2445 
=1 2446 
=1 2447 
=1 2448 
=1 2449 
=1 2450 
=1 2451 
=1 2452 
=1 2453 
=1 2454 
=1 2455 
=1 2456 
=1 2457 
=1 2458 
=1 2459 
=1 2460 
=1 2461 
=1 2462 
=1 2463 +1 

SOURCE 

. *********'*******************'************************************** , 

~AME: (I)DISPLAY_TOKEN 

ABSTRACT: This routine displays an ASCII token using the token 
value passed to it (PARAMl) to indicate which token to display. 

INPUTS: PARAMI (token to be displayed) 

OUTPUTS: None 

VARIABLES MODIFIED: PARAM2. OPTR. A. PARAM3, PARAMI 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ICO . 
.****************************************************************** 
iDISPLAY TOKEN: 

MOV PARAM2,HOOH 
CLR C 

DTO 0: 
MOV 
MOV 
MOVC 
CJ~E 
JMP 

OTO: 
I~C 
CJNE 

DTI: 
MOV 

OT LOOP: 
- INC 

INC 
INC 
INC 
OJNZ 
MOV 

TOKLOP: CLR 
MOVC 
CJNE 
RET 

TOK WRITE: 
- MOV 

CALL 
I~C 
OJNZ 
RET 

OPTR.HTOKTBL 
A.PARAM2 
A.@A+OPTR 
A,2,OTO 
on 
PARAM2 
PARAM2,H97,DTO_O 

DPTR ,HKEYTAB 

DPTR 
DPTR 
DPTR 
OPTR 
PARAM2,DT LOOP 
PARAM3,H04H 
A 
A,@A+DPTR 
A,H' " TOK_WRITE 

PARAM1,A 
ICO 
OPTR 
PAAAM3,TOKLOP 

.***** END OF DISPLAY TOKEN ***** 
$EJECT -

;2 is the direct addr of R2 which we call PARAMI 

;Load ACC with first character of token 

;To output character 

;Loop if less than 4 characters output 
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LOC OBJ 

EAOB EA 
EAOC 30E602 
EAOF 2409 
EAll 540F 
EA13 22 

LINE 

=1 2464 
=1 2465 
=1 2466 
=1 2467 
=1 2468 
=1 2469 
=1 2470 
=1 2471 
=1 2472 
=1 2473 
=1 2474 
=1 2475 
=1 2476 
=1 2477 
=1 2478 
=1 2479 
=1 2480 
=1 2481 
=1 2482 
=1 2483 
=1 2484 
=1 2485 
=1 2486 
=1 2487 
=1 2488 
=1 2489 
=1 2490 +1 

SOURCE 

.****************************************************************** , 

ABSTRACT: Assumes that PARAM1 is an ASCII character representing 
a hexidecimal digit and converts it to binary. The result 
is returned in the lower four bits of the accumulator. The 
upper bits are cleared. 

INPUTS: PARAM1 (ASCII character) 

OUTPUTS: A 

VARIABLES MODIFIED: A 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 
; 
.****************************************************************** , 
IASCII TO HEX: 

-MITV 
JNB 
ADD 

HEX1: ANL 
RET 

$EJECT 

A,PARAM1 
ACC.6,HEX1 
A.#09H 
A,#OFH 

;Put ASCII character into ACC 
;Jump to HEX1 if CHAR < 40H 
;Add nine if CHAR> 3FH 
;Mask lower 4 bits 

5.18.81 PAGE 67 
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LOC OBJ LINE SOURCE 

=1 2491 .****************************************************************** , 
=1 2492 
=1 2493 NAME: ITIME 
=1 2494 
=1 2495 ABSTRACT: TIME is a general purpose routine available through 
=1 2496 the jump table. Parameter 1 and 2 are the high and low bytes 
=1 2497 of a sixteen bit timer where each increment represents 
=1 2498 100 uS as in PLM. 
=1 2499 Time simply delays for the specified time and then returns. 
=1 2500 
=1 2501 INPUTS: PARAM1 (high byte), PARAM2 (low byte) 
=1 2502 
=1 2503 OUTPUTS: None 
=1 2504 
=1 2505 VARIABLES MODIFIED: A, DPTR, R5 
=1 2506 
=1 2507 ERROR EXITS: None 
=1 2508 
=1 2509 SUBROUTINES ACCESSED DIRECTLY: None 
=1 2510 
=1 2511 j 
=1 2512 .****************************************************************** , 
=1 2513 

EA14 EA =1 2514 ITIME: MOV A,PARAM1 jConvert PARAM1 and PARAM2 into one 16-bit 
EA15 F4 =1 2515 CPL A jnegative number in DPTR 
EA16 F583 =1 2516 MOV DPH,A 
EA18 EB =1 2517 MOV A,PARAM2 
EA19 F4 =1 2518 CPL A 
EA1A F582 =1 2519 MOV DPL,A 
EA1C A3 =1 2520 INC DPTR 
EA1D 7D2E =1 2521 TIMEl: MOV R5,R2EH jSetup and 
EA1F DDFE =1 2522 DJNZ R5,$ jLoop for 100 us 
EA21 A3 =1 2523 INC DPTR jCount out the 16-bit parameter 
EA22 E582 =1 2524 MOV A,DPL jCheck DPTR for zero 
EA24 4583 =1 2525 ORL A,DPH 
EA26 00 =1 2526 NOP 
EA27 70F4 =1 2527 JNZ TIMEl 
EA29 22 =1 2528 RET 

=1 2529 .****************************************************************** , 
2530 +1 $EJECT 
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LOC OBJ 

EA2A E548 
EA2C 5407 
EA2E 85485B 
EA31 F546 
EA33 HAO 
EA35 12E788 
EA38 855845 
EA3B 855744 
EA3E 92FO 
EA40 B4040B 
EA43 30FOOE 
EA46 HAO 
EA48 B48061 
EA4B 02EB27 

EA4E 12E5A1 
EA51 02EAD1 

LINE 

2531 +1 
=1 2532 
=1 2533 
=1 2534 
=1 2535 
=1 2536 
=1 2537 
=1 2538 
=1 2539 
=1 2540 
=1 2541 
=1 2542 
=1 2543 
=1 2544 
=1 2545 
=1 2546 
=1 2547 
=1 2548 
=1 2549 
=1 2550 
=1 2551 
=1 2552 
=1 2553 
=1 2554 
=1 2555 
=1 2556 
=1 2557 
=1 2558 
=1 2559 
=1 2560 
=1 2561 
=1 2562 
=1 2563 
=1 2564 
=1 2565 
=1 2566 
=1 2567 
=1 2568 
=1 2569 
=1 2570 
=1 2571 +1 

SOURCE 

$INCLUDE(:f1:DISCHA.INC) 
.****************************************************************** , 

NAME: MEMORY CMD 

ABSTRACT: This routine saves the kind of memory operation 
selected and checks for partitions and equal signs in order 
to dicide whether a fill, load, display or block move is 
requested. 

INPUTS: TOKSTR 

OUTPUTS: None 

VARIABLES MODIFIED: A, TOKSAV, SELECT, PNTLOW, PNTHGH, B 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IGETOKE, IGET PART, BMOVE, 
IEOL_CHECK, DISMEM, LODMEM, FILLMEM -

, 
;****************************************************************** 

MEMORY CMD: 
- ANL 

MOV 
MOV 
CALL 
CALL 
MOV 
MOV 
MOV 
CJNE 
JNB 
CALL 
CJNE 
JMP 

DIS OR ERR: 
- - CALL 

JMP 
$EJECT 

MOV A,TOKSTR 
A,#07 ;Last 3 bits of token determine selector 
TOKSAV , TOKSTR 
SELECT,A ;Load selector 
IGETOKE 
IGET PART ;Partition? Returns 1 bit (C)=true if part. 
PNTLUW,PARTIT LO LOW 
PNTHGH,PARTIr-LO-HIGH 
B.O,C - -
A,#EQUAL TOKE,DIS OR ERR ;Check for equal sign from GET PART 
B.O,LODMEM - - ;Single byte load (CBY addr = data) -
IGETOKE 
A,#CBYTE TOKE,FILLMEM ;Block move (CBY addr TO addr =CBY addr) 
BMOVE - ;Fill memo (CBY addr TO addr=data) 

IEOL CHECK 
DISMIM ;Display memo (CBY addr TO addr-no equalsign) 
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LOC OBJ 

EA54 12E74F 
EA57 AA4A 
EA59 12E658 
EA5C 12E5AA 
EA5F 11AO 
EA61 B40242 
EA64 11AO 
EA66 B40738 
EA69 7824 
EA6B E546 
EA6D 7652 
EA6F B40002 
EA72 7643 
EA74 B40202 
EAn 7644 
EA79 B40602 
EA7C 7658 
EA7E 08 
EA7F 7642 
EA81 08 
EA82 7659 
EA84 B40402 
EA87 7649 
EA89 08 
EA8A 7654 
EA8C 08 
EA8D 7620 

LINE 

=1 2572 
=1 2573 
=1 2574 
=1 2575 
=1 2576 
=1 2577 
=1 2578 
=1 2579 
=1 2580 
=1 2581 
=1 2582 
=1 2583 
=1 2584 
=1 2585 
=1 2586 
=1 2587 
=1 2588 
=1 2589 
=1 2590 
=1 2591 
=1 2592 
=1 2593 
=1 2594 
=1 2595 
=1 2596 
=1 2597 
=1 2598 
=1 2599 
=1 2600 
=1 2601 
=1 2602 
=1 2603 
=1 2604 
=1 2605 
=1 2606 
=1 2607 
=1 2608 
=1 2609 
=1 2610 
=1 2611 
=1 2612 
=1 2613 
=1 2614 
=1 2615 
=1 2616 
=1 2617 
=1 2618 
=1 2619 
=1 2620 
=1 2621 
=1 2622 
=1 2623 
=1 2624 
=1 2625 
=1 2626 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

.****************************************************************** , 

NAME: LODMEM 

ABSTRACT: The pointer will be set to memory address upon entry. 
Parsing continues as long as new tokens are available on the 
command line. Each new token either supplies a new value which 
goes into memory or a <CR> which terminates the command. Commas 
are expected between any two numbers and at the end of a line 
when a continuation is desired. When entry of data has gone 
beyond one line (a continuation line) the line buffer is filled 
with the message and address which tells the user what address 
is currently being modified. 

INPUTS: SELECT, PNTHGH, PNTLOW 

OUTPUTS: Memory which was supposed to be accessed by the command 
typed in at the console. 

VARIABLES MODIFIED: PARAM1, A, POINTO, LINE START 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IGETNUM, ISTORE, IGETOKE, INC_PNT, 
I SAVE_AND_DISPLAY, IEOL_CHECK, IERROR 

, 
.****************************************************************** , 
LODMEM: 
LDLOOP: 

CALL 
MOV 
CALL 

IGETNUM 
PARAM1,VALLOW 
ISTORE 
INC PNT 
IGETOKE 

;Load PARAM1 with data to be output 
;Output data into memory 

;Get next token and character 
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CALL 
CALL 
CJNE 
CALL 
CJNE 
MOV 
MOV 
MOV 
CJNE 
MOV 

A,#COMMA TOKE,EOLMEM 
IGETOKE -
A,#EOL TOKE,NUMMEN 
PO INTO-;-#LINBUF 

;Jump to EOLMEM if token is not comma token 
;Get next token and character after comma 
;Check if CR was entered 

BLAB l:CJNE 
MOV 

BLAB 2:CJNE 
- - MOV 

BLAB 3:INC 
- - MOV 

INC 
MOV 
CJNE 
MOV 

T LAB: INC 
MOV 
INC 
MOV 

A,SELECT ;Choose first char, depending on type 
@POINTO,#'R' ;of memory access in progress 
A,#(CBYTE TOKE AND 07H),B LAB 1 
@POINTO,i'c' - -
A,#(DBYTE TOKE AND 07H),B LAB 2 
@POINTO,#'D' - -
A,#(XBYTE TOKE AND 07H),B LAB 3 
@POINTO,f'l(' - -
POINTO 
@POINTO,#'B' 
POINTO 
@POINTO,#'Y' 
A,#(RBIT TOKE AND 07H),T LAB 
@POINTO,j'I' ;Choose third char for bit or byte type 
POINTO 
@POINTO,#'T' 
POINTO 
@POINTO,#' , 
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LOC OBJ LINE SOURCE 

EA8F 08 =1 2627 INC POINTO 
EA90 AA44 =1 2628 MOV PARAM1,PNTHGH 
EA92 12E7C3 =1 2629 CALL ISAVE AND DISPLAY 
EA95 AA45 =1 2630 MOV PARAMr,PNTLOW 
EA97 12E7C3 =1 2631 CALL ISAVE AND DISPLAY 
EA9A 763D =1 2632 MOV @POINTO,/f'""= ' 
EA9C 755210 =1 2633 MOV LINE START ,#10H 
EA9F llAO =1 2634 CALL IGETOKE ;Get next token and character 
EM1 B40102 =1 2635 NUMMEN: CJNE A,#NUMBER_TOKE,EOLMEM ;Check that a number was last char entered 

=1 2636 
EM4 80B1 =1 2637 JMP LDLOOP ;Loop until CR entered 
EM6 02E5A1 =1 2638 EOLMEM: JMP IEOL CHECK 
EM9 02E3CA =1 2639 DISERR: JMP IERR'O"R 

=1 2640 +1 $EJECT 
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LOC OBJ 

EMC 75431A 
EMF B401F7 
EAB2 854A47 
EAB5 12E759 
EAB8 85474A 
EABB AA4A 
EABD 12E658 
EACO C3 
EAC1 E545 
EAC3 955A 
EAC5 E544 
EAC7 9559 
EAC9 5005 
EACB 12E5M 
EACE 80EB 
EADO 22 

LINE 

=1 2641 
=1 2642 
=1 2643 
=1 2644 
=1 2645 
=1 2646 
=1 2647 
=1 2648 
=1 2649 
=1 2650 
=1 2651 
=1 2652 
=1 2653 
=1 2654 
=1 2655 
=1 2656 
=1 2657 
=1 2658 
=1 2659 
=1 2660 
=1 2661 
=1 2662 
=1 2663 
=1 2664 
=1 2665 
=1 2666 
=1 2667 
=1 2668 
=1 2669 
=1 2670 
=1 2671 
=1 2672 
=1 2673 
=1 2674 
=1 2675 
=1 2676 
=1 2677 
=1 2678 +1 

SOURCE 

.****************************************************************** . 
NAME: FILLMEM 

ABSTRACT: This routine fills the memory selected with a single 
value from PNTLOW and PNTHGH up to the high end of the 
partition. 

INPUTS: PNTLOW. PNTHGH. PARTIT_HI_LOW. PARTIT_HI_HIGH 

OUTPUTS: Memory which was supposed to be accessed by the 
command typed in at the console. 

VARIABLES MODIFIED: ERRNUM. A. TEMP_LOW. VALLOW. PARAM1. C 

ERROR EXITS: 1AH (TOKEN MUST BE A NUMBER) 

SUBROUTINES ACCESSED DIRECTLY: IGETEOL. ISTORE. INC PNT 

. 
.****************************************************************** 
FILLMEM:MOV ERRNUM.#lAH ;Token must be a number 

CJNE A.#NUMBER TOKE.DISERR 
MOV TEMP LOW.VALLOW 
CALL IGETrOL 
MOV VALLOW.TEMP LOW 

FILLOOP:MOV PARAM1.VALLOW 
CALL ISTORE 
CLR C 
MOV A.PNTLOW 
SUBB A.PARTIT HI LOW 
MOV A.PNTHGH--
SUBB A.PARTIT HI HIGH 
JNC FILL1 --
CALL INC PNT 
JMP FILloop 

FILL1: RET 
$EJECT 

;Load PARAM1 with single byte data 
;Output data into memory 

;Subtract pointer from ending address 

ito see if partition is full yet 
;If not. continue filling 

PAGE 72 
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LOC OBJ LINE SOURCE 

=1 2679 .****************************************************************** . 
=1 2680 
=1 2681 NAME: DISMEM 
=1 2682 
=1 2683 ABSTRACT: This routine displays the data values of the selected 
=1 2684 memory partition to the console. 
=1 2685 
=1 2686 INPUTS: PNTLOW, PNTHGH, PARTIT_HI_LOW, PARTIT_HI_HIGH 
=1 2687 
=1 2688 OUTPUTS: None 
=1 2689 
=1 2690 VARIABLES MODIFIED: COUNTR, A, DPTR, PARAM1, PARAM2 
=1 2691 
=1 2692 ERROR EXITS: None 
=1 2693 
=1 2694 SUBROUTINES ACCESSED DIRECTLY: INEWLINE, IDISPLAY TOKEN, SPACCO, 
=1 2695 ILSTWRD, ICO, IFETCH, ILSTBYT, IWAIT-Y0R_USER,-ICONTINUATION_LINE 
=1 2696 
=1 2697 ; 
=1 2698 . **************************.**************************************** , 

EADI 755001 =1 2699 DISMEM: MOV COUNTR,#1 ;Load counter with 1 
EAD4 1550 =1 2700 DISLOP: DEC COUNTR 
EAD6 E55D =1 2701 MOV A,COUNTR 
EAD8 701E =1 2702 JNZ DISFET ;Jump to DISFET if counter is not zero 
EADA 12E6FD =1 2703 CALL INEWLINE 
EADD E546 =1 2704 MOV A,SELECT ;Move selector into ACC 
EADF 90EB20 =1 2705 MOV DPTR,#LAB23 ;Load DPTR with base of table 
EAE2 93 =1 2706 MOVC A,@A+DPTR 
EAE3 FA =1 2707 MOV PARAM1,A ;Setup for DISPLAY_TOKEN 
EAE4 31EO =1 2708 CALL mISPLAY TOKEN ;Output token 
EAE6 12E5CC =1 2709 CALL SPACCO ;Output space 
EAE9 AB45 =1 2710 MOV PARAM2,PNTLOW 
EAEB AA44 =1 2711 MOV PARAM1,PNTHGH ;Set-up for ILSTWRD 
EAED 12E7DA =1 2712 CALL ILSTWRD ;Output address 
EAFO 7A3D =1 2713 MOV PARAM1,#'=' 
EAF2 12E5CE =1 2714 CALL ICO ;Output an equal sign 
EAF5 755004 =1 2715 MOV COUNTR,#4 ;Load counter with 4 
EAF8 12E651 =1 2716 DISFET: CALL IFETCH ;to get memory location 
EAFB FA =1 2717 MOV PARAM1,A ;Set-up for ILSTBYT 
EAFC 12E7DF =1 2718 CALL ILSTBYT 
EAFF E545 =1 2719 MOV A,PNTLOW 
EB01 B55A08 =1 2720 CJNE A,PARTIT HI LOW,COUNT1 ;See if PARTIT_LO_LOW=EALOW 
EB04 E544 =1 2721 MOV A,PNTHGH- -
EB06 B55903 =1 2722 CJNE A,PARTIT HI HIGH,COUNT1 ;See if PARTIT_LO_HlGH=EAHGH 
EB09 02E396 =1 2723 JMP IWAIT FOR USER 
EBOC E55D =1 2724 COUNTl: MOV A,COtJNrR -
EBOE B40108 =1 2725 CJNE A, #1, NTLAST ;See if counter = I, 
EBll 12E643 =1 2726 CALL ICONTINUATION LINE 
EB14 12E5AA =1 2727 NOWAIT: CALL INC PNT 
EB17 80BB =1 2728 JMP DISlop ;Loop until PNT is > EA 
EB19 7A2C =1 2729 NTLAST: MOV PARAMl,#', , 
EB1B 12E5CE =1 2730 CALL lCO ;To output a comma 
EB1E 80F4 =1 2731 JMP NOWAIT 

=1 2732 
EB20 80 =1 2733 LAB23: DB CBYTE TOKE 
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LOC OBJ LINE SOURCE 

EB21 81 =1 2734 DB RBYTE TOKE 
EB22 82 =1 2735 DB DBYTCTOKE 
EB23 00 =1 2736 DB 00 
EB24 84 =1 2737 DB RBIT TOKE 
EB25 00 =1 2738 DB 00 
EB26 86 =1 2739 DB XBYTE TOKE 

=1 2740 +1 $EJECT 
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IDC OBJ 

EB27 E546 
EB29 754318 
EB2C B40077 
EB2F 12E74F 
EB32 854A62 
EB35 854961 
EB38 C3 
EB39 E545 
EB3B 9562 
EB3D E544 
EB3F 9561 
EB41 4032 
EB43 855A45 
EB46 855944 
EB49 E562 
EB4B 2564 
EB4D F562 
EB4F E561 
EB51 3563 
EB53 F561 
EB55 12E5BD 
EB58 12E651 
EB5B FA 
EB5C 12E5B3 
EB5F 12E5BD 
EB62 12E658 

LINE 

=1 2741 
=1 2742 
=1 2743 
=1 2744 
=1 2745 
=1 2746 
=1 2747 
=1 2748 
=1 2749 
=1 2750 
=1 2751 
=1 2752 
=1 2753 
=1 2754 
=1 2755 
=1 2756 
=1 2757 
=1 2758 
=1 2759 
=1 2760 
=1 2761 
=1 2762 
=1 2763 
=1 2764 
=1 2765 
=1 2766 
=1 2767 
=1 2768 
=1 2769 
=1 2770 
=1 2771 
=1 2772 
=1 2773 
=1 2774 
=1 2775 
=1 2776 
=1 2777 
=1 2778 
=1 2779 
=1 2780 
=1 2781 
=1 2782 
=1 2783 
=1 2784 
=1 2785 
=1 2786 
=1 2787 
=1 2788 
=1 2789 
=1 2790 
=1 2791 
=1 2792 
=1 2793 
=1 2794 
=1 2795 

'SOK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: BMOVE 

ABSTRACT: This routine will transfer CBYTE type memory from 
a specific location to another location in blocks of contiguous 
code. It does not relocate addresses and it is possible 
to lose code by writing a block over the TOP address. The 
pointer direction is changed depending on the direction of 
the move so that no change to the data will occur if the 
destination and source blocks overlap. 

INPUTS: SELECT, PARTIT HI LOW, PARTIT HI HIGH, LENGTH LOW, 
LENGTH_HIGH, PARTIT=LO=LOW, PARTIT=LO=HIGH -

OUTPUTS: Memory which was supposed to be accessed by the 
command typed in at the co.nsol e. 

VARIABLES MODIFIED: A, ERRNUM, C, PCNTLO, PCNTHI, PNTLOW, C, 
PARAM1, PNTHGH 

ERROR EXITS: 18H (CBYTE TYPE ONLY) 

SUBROUTINES ACCESSED DIRECTLY: IGETNUM, SWAP_POINTERS, IFETCH, 
DEC_PNT, ISTORE 

, 
;****************************************************************** 

5,18,81 

BMOVE: MOV 
MOV 
CJNE 
CALL 
MOV 
MOV 
CLR 
MOV 
SUBB 
MOV 
SUBB 
JC 
MOV 
MOV 
MOV 
ADD 
MOV 
MOV 
ADDC 
MOV 

A,SELECT 
ERRNUM,H18H ;CBYTE type only 

UP MOVE:CALL 
CALL 
MOV 
CALL 
CALL 
CALL 

A,H(CBYTE TOKE AND 7),ERRMOD 
IGETNUM -
PCNTLO,VALLOW 
PCNTHI, VALHGH 
C 
A,PNTLOW 
A,PCNTLO 
A,PNTHGH 
A,PCNTHI 
DOWN MOVE 
PNTLOW,PARTIT HI LOW 
PNTHGH,PARTIT-HI-HIGH 
A,PCNTLO --
A,LENGTH LOW 
PCNTLO,A
A,PCNTHI 
A,LENGTH HIGH 
PC NTH I ,A-
SWAP POINTERS 
I FETCH 
PARAM1,A 
DEC PNT 
SWAP POINTERS 
I STORE 

PAGE 75 
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LOC OBJ LINE SOURCE 

EB65 C3 =1 2796 CLR C 
EB66 E558 =1 2797 MOV A,PARTIT LO LOW 
EB68 9545 =1 2798 SUBB A,PNTLOW- -
EB6A E557 =1 2799 MOV A,PARTIT LO HIGH 
EB6C 9544 =1 2800 SUBB A,PNTHGH- -
EB6E 5025 =1 2801 JNC BEND 
EB70 12E5B3 =1 2802 CALL DEC PNT 
EB73 80EO =1 2803 JMP UP MOVE 

=1 2804 DOWN MOVE: 
EB75 12E5BD =1 2805 CALL SWAP POINTERS 
EB78 12E651 =1 2806 CALL I FETCH 
EB7B FA =1 2807 MOV PAR AMI ,A 
EB7C 12E5AA =1 2808 CALL INC PNT 
EB7F 12E5BD =1 2809 CALL SWAP POINTERS 
EB82 12E658 =1 2810 CALL I STORE 
EB85 C3 =1 2811 CLR C 
EB86 E545 =1 2812 MOV A,PNTLOW 
EB88 955A =1 2813 SUBB A,PARTIT HI LOW 
EB8A E544 =1 2814 MOV A,PNTHGf1 -
EB8C 9559 =1 2815 SUBB A,PARTIT_HI_HIGH 
EB8E 5005 =1 2816 JNC BEND 
EB90 12E5AA =1 2817 CALL INC PNT 
EB93 80EO =1 2818 JMP DOWN MOVE 
EB95 22 =1 2819 BEND: RET 

=1 2820 +1 $EJECT 
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lOC OBJ LINE SOURCE 

=1 2821 .****************************************************************** , 
=1 2822 
=1 2823 NAME: BR_CMD 
=1 2824 
=1 2825 ABSTRACT: This routine checks a token to see if it is a 
=1 2826 breakpoint display or change. If it is change, it sets the pamameters 
=1 2827 of the range and clears or sets the breakpoints requested. (ABR is 
=1 2828 a change only command). If it is a display command, each breakpoint 
=1 2829 is output to the console. Reset is the default condition. 
=1 2830 If the token is BR, the entire breakpoint RAM is cleared and then 
=1 2831 breakpoints are added. If it is ABR, they are added without clearing 
=1 2832 RAM first. 
=1 2833 
=1 2834 INPUTS: TOKSTR 
=1 2835 
=1 2836 OUTPUTS: Bits within the breakpoint hardware register. 
=1 2837 
=1 2838 VARIABLES MODIFIED: TOKSAV, A, ERRNUM, PARAM1, PARAM2, PARAM3, PARAM4, 
=1 2839 lINE_START, POINTO, PNTlOW, PNTHGH, DPTR, VPC_lOW, VPC_HIGH, 
=1 2840 ANY_BR_FlAG, FIRST-YlAG 
=1 2841 
=1 2842 ERROR EX ITS: 19H (DISPLAY ONLY COMMAND) 
=1 2843 05H (EQUAL OR RETURN EXPECTED) 
=1 2844 OCH (NUMBER OR RESET REQUIRED) 
=1 2845 
=1 2846 SUBROUTINES ACCESSED DIRECTLY: IGETOKE, IERROR, IGET PART, IEOl CHECK 
=1 2847 IGETEOl, lSSEQl, IDISPlAY TOKEN, IWAIT FOR USER, INC PNT, -
=1 2848 ICONTINUATION_lINE, IlSTWRb, SPACCO, INEWlINE, ICO, IERROR 
=1 2849 BRK_lINE_HDR, SETBRK, ClRBRK 
=1 2850 
=1 2851 ; 
=1 2852 -****************************************************************** , 

EB96 85485B =1 2853 BR_CMD: MOV TO KSAV , TOKSTR ;Save last token for comparison 
EB99 HAO =1 2854 CAll IGETOKE ;Get next token 
EB9B B4070B =1 2855 CJNE A,#EOl TOKE,EQlMOD ;Check if token is end of line 
EB9E E55B =1 2856 MOV A, TOKSJW ;Move last token into ACC 
EBAO B4884C =1 2857 CJNE A,#ABR TOKE,lSTBRK ;Jump to list mod if not ABR token 
EBA3 754319 =1 2858 MOV ERRNUM7#19H ;ABR is not a displayable command 
EBA6 02E3CA =1 2859 ERRMOD: JMP IERROR 
EBA9 754305 =1 2860 EQlMOD: MOV ERRNUM,#05H ;Equal or return expected 
EBAC B404F7 =1 2861 CJNE A,#EQUAl_TOKE,ERRMOD ;Error if '=' not entered here 
EBAF HAO =1 2862 CAll IGETOKE 
EBBl B4012F =1 2863 CJNE A,#NUMBER TOKE,RSTMOD 
EBB4 E55B =1 2864 MOV A,TOKSAV - ;Recall last token entered 
EBB6 B48903 =1 2865 CJNE A,#BR TOKE,NUMMOD ;Check if it was break token 
EBB9 12ECAF =1 2866 CAll ClRBRK ;Clear breakpoints 
EBBC 12E788 =1 2867 NUMMOD: CAll IGET PART 
EBBF 12ECCO =1 2868 CAll SETBRK 
EBC2 E548 =1 2869 MOV A,TOKSTR ;Recall present token 
EBC4 B40219 =1 2870 CJNE A,#COMMA_TOKE,ENDMOD ;Check if comma was entered 
EBC7 HAO =1 2871 CAll IGETOKE 
EBC9 B407FO =1 2872 CJNE A.,EOl TOKE.NUMMOD ;Check for EOl 
EBCC 755204 =1 2873 MOV LINE START .#04H 
EBCF 7824 =1 2874 MOV POINTO.#LINBUF 
EBDI 7641 =1 2875 MOV @POINTO.,'A' 
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LOC OBJ LINE SOURCE 

EBD3 08 =1 2876 INC POINTO 
EBD4 7642 =1 2877 MOV @POINTO,#'B' 
EBD6 08 =1 2878 INC POINTO 
EBD7 7652 =1 2879 MOV @POINTO,#'R' 
EBD9 08 =1 2880 INC POINTO 
EBDA 763D =1 2881 MOV @POINTO,#'=' 
EBDC 11AO =1 2882 CALL IGETOKE 
EBDE 80DC =1 2883 JMP NUMMOD 
EBEO 02E5A1 =1 2884 ENDMOD: JMP IEOL CHECK 
EBE3 75430C =1 2885 RSTMOD: MOV ERRNiTM,#OCH ;Number or reset required 
EBE6 B40EBD =1 2886 CJNE A,#RESET_TOKE,ERRMOD ;Check for reset entered 
EBE9 12ECAF =1 2887 CALL CLRBRK 
EBEC 02E759 =1 2888 JMP IGETEOL 

=1 2889 .****************************************************************** , 
EBEF E4 =1 2890 LSTBRK: CLR A 
EBFO F545 =1 2891 MOV PNTLOW,A ;Clear low byte of break pointer 
EBF2 F544 =1 2892 MOV PNTHGH,A ;Clear high byte of break pointer 
EBF4 C202 =1 2893 CLR ANY BR FLAG 
EBF6 D203 =1 2894 SETB FIR"S'T FLAG 
EBF8 9OCOOO =1 2895 LAB2: MOV DPTR,IBRKOFF 
EBFB 7A1F =1 2896 MOV PARAM1,#MAXHGH 
EBFD 7BFF =1 2897 MOV PARAM2,#MAXLOW 
EBFF AC44 =1 2898 MOV PARAM3,PNTHGH 
EC01 AD45 =1 2899 MOV PARAM4,PNTLOW ;Set up for LSSEQL test 
EC03 12E731 =1 2900 CALL LSSEQL ;Check that P??? <= MAX??? 
EC06 400D =1 2901 JC LAB5B ;Exit if greater than 
EC08 200207 =1 2902 JB ANY_BR_FLAG,BRKEND ;If any breakpoints were displayed 

=1 2903 ;don't display reset 
ECOB 12ECA3 =1 2904 CALL BRK LINE HDR 
ECOE 7AOE =1 2905 MOV PARAM1,#RESET TOKE 
EClO 31EO =1 2906 CALL IDISPLAY TOKEN" 
EC12 02E396 =1 2907 BRKEND: JMP IWAIT FOR USER 
EC15 E545 =1 2908 LAB5B: MOV A,PNTLOW - ;Load ACC with break pointer low addr 
EC17 2582 =1 2909 ADD A,DPL ;Add low addr of break to pointer 
EC19 F582 =1 2910 MOV DPL,A ;Put new low addr back into DPL 
EC1B 5002 =1 2911 JNC LAB5A 
EC1D 0583 =1 2912 INC DPH ;Increment DPH if DPL had a carry 
EC1F E544 =1 2913 LAB5A: MOV A,PNTHGH 
EC21 2583 =1 2914 ADD A,DPH 
EC23 F5B3 =1 2915 MOV DPH,A 
EC25 EO =1 2916 MOVX A,@DPTR ;Load ACC with external RAM memory 
EC26 30E005 =1 2917 JNB ACC.0,LAB3 ;Branch if break is set. 
EC29 12E5AA =1 2918 CALL INC PNT 
EC2C 80CA =1 2919 JMP LAB2 

=1 2920 
EC2E 85455E =1 2921 LAB3: MOV VPC-.L0W,PNTLOW ;Save break pointer low 
EC31 85445F =1 2922 MOV VPC HIGH,PNTHGH ;Save break pointer high 
EC34 D202 =1 2923 SETB ANY-BR FLAG 
EC36 90COOO =1 2924 BKILOP: MOV DPTR,#BRKOFF 
EC39 AC44 =1 2925 MOV PARAM3,PNTHGH 
EC3B AD45 =1 2926 MOV PARAM4,PNTLOW ;Set up for LSSEQL 
EC3D 12E731 =1 2927 CALL LSSEQL ;Check that P??? <= MAX??? 
EC40 5019 =1 2928 JNC LSTOUT ;Jump to LSTOUT if greater than 
EC42 E545 =1 2929 MOV A,PNTLOW ;Load ACC with low addr of break pointer 
EC44 2582 =1 2930 ADD A,DPL ;Add break RAM low addr offset to pointer low 
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LOC OBJ LINE SOURCE 

EC46 FS82 =1 2931 MOV DPL,A ;Put new addr back into DPL 
EC48 S002 =1 2932 JNC LAB6A 
EC4A OS83 =1 2933 INC DPH ;Increment DPH if DPL produced a carry 
EC4C ES44 =1 2934 LAB6A: MOV A,PNTHGH 
EC4E 2S83 =1 293S ADD A,DPH 
ECSO FS83 =1 2936 MOV DPH,A 
ECS2 EO =1 2937 MOVX A,@OPTR ;Load ACC with data in break RAM 
ECS3 20EOOS =1 2938 JB ACC.O,LSTOUT ;Branch if break is off. 
ECS6 12E5AA =1 2939 CALL INC PNT 
ECS9 80DB =1 2940 JMP BK1LOP ;Loop unti 1 0 occurs or end of break RAM 
ECSB ACSF =1 2941 LSTOUT: MOV PARAM3,VPC HIGH 
ECSD ADSE =1 2942 MOV PARAM4, VPCLOW ;Set up for LSSEQL 
ECSF 12E731 =1 2943 CALL LSSEQL ;Check that SA??? <= MAX??? 
EC62 5094 =1 2944 JNC LAB2 ;Jump to BRKO and exit if true 
EC64 200303 =1 2945 JB FIRST FLAG,LB 10 
EC67 12E643 =1 2946 CALL ICONTINUATION=LINE 
EC6A 12ECA3 =1 2947 LB_I0: CALL BRK LINE HDR 
EC6D C203 =1 2948 CLR FIR!T FLAG 
EC6F AA5F =1 2949 MOV PARAMr, VPC HIGH 
EC71 AB5E =1 2950 MOV PARAM2, VPCLOW ;Set up for ILSTWRD 
EC73 12E7DA =1 2951 CALL ILSTWRD ;Output starting addr of one's in BRK RAM 
EC76 055E =1 2952 INC VPC LOW ;Increment starting address low 
EC78 ES5E =1 2953 MOV A,VPC LOW 
EC7A 7002 =1 2954 JNZ LAB7 - ;Check for rollover 
EC7C 055F =1 , 29S5 INC VPC HIGH ; Increment' starting addr high if true 
EC7E E55F =1 2956 LAB7: MOV A,VPC_HIGH 
EC80 B54407 =1 2957 CJNE A,PNTHGH,OUTOKE ;Jump to OUTOKE if VPC_HIGH+l <> PNTHGH 
EC83 E55E =1 2958 MOV A,VPC LOW 
EC85 B54502 =1 2959 CJNE A, PNTLOW , OUTOKE ;Jump to DUTOKE if VPC_LOW+l <> PNTLOW 
EC88 61F8 =1 2960 JMP LAB2 ;Go process the end of line. 

=1 2961 
EC8A 12E5CC =1 2962 OUTOKE: CALL SPACCO 
EC8D 7AOD =1 2963 MOV PARAM1,#T0 TOKE 
EC8F 31EO =1 2964 CALL IDISPLAY TOKEN ;Call display_token(to_toke). 
EC91 12E5CC =1 296S CALL SPACCO 
EC94 E545 =1 2966 MOV A,PNTLOW ;Load ACC with break poi nter low 
EC96 14 =1 2967 DEC A ;Oecrement break pointer low 
EC97 FB =1 2968 MOV PARAM2,A ;Set up for ILSTWRO 
EC98 F4 =1 2969 CPL A 
EC99 AA44 =1 2970 MOV PARAM1, PNTHGH ;Set up for ILSTWRD 
EC9B 7001 =1 2971 JNZ LAB8 ;Check for roll over 
EC9D 1A =1 2972 DEC PARAMI ;Decrement break pointer high if true 
EC9E 12E7DA =1 2973 LAB8: CALL ILSTWRD 

=1 2974 
ECAI 61F8 =1 2975 JMP LAB2 ;Continue the display of break RAM. 

=1 2976 ;as soon as the user hits a character 
=1 2977 BRK_LINE HDR: 

ECA3 12E6FD =1 2978 CALL INEWLINE 
ECA6 7A89 =1 2979 MOV PARAM1,#BR_TOKE 
ECA8 31EO =1 2980 CALL IDISPLAY TOKEN 
ECAA 7A3D =1 2981 MOV PARAM1.#T= ' 
ECAC 02E5CE =1 2982 JMP ICO 

=1 2983 +1 $eject 
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LOC OBJ LINE SOURCE 

=1 2984 
=1 2985 ;*****END OF LSTBRK***** 
=1 2986 

ECAF 7AFF =1 2987 CLRBRK: MOV PARAM1, #MAXLOW ;Load PARAM1 with size of break RAM,low 8 bits 
ECB1 7B20 =1 2988 MOV PARAM2,#(MAXHGH+1) ;Load PARAM2 with size of break RAM+1,high bits 
ECB3 90COOO =1 2989 MOV DPTR,#BRKOFF ;Load DPTR with break RAM offset 
ECB6 7401 =1 2990 MOV A,#OlH ;To clear the break condition. 
ECB8 FO =1 2991 CLRLOP: MOVX @DPTR,A ;Fill break RAM 
ECB9 A3 =1 2992 INC DPTR ;Increment pointer at break RAM 
ECBA DAFC =1 2993 DJNZ PARAM1,CLRLOP ;Repeat loop until PARAM1=0 
ECBC FO =1 2994 MOVX @DPTR,A ;Once more for PARAM1=0 
ECBD DBF9 =1 2995 DJNZ PARAM2,CLRLOP ;Continue loop until PARAM2=0 
ECBF 22 =1 2996 RET ;Exit from CLRBRK 

=1 2997 ;*****END OF CLRBRK***** 
=1 2998 

ECCO C3 =1 2999 SHBRK: CLR C 
ECC1 E55A =1 3000 MOV A,PARTIT HI LOW ;Load ACC with ending addr low 
ECC3 9558 =1 3001 SUBB A, PARTIT]'O]'OW ;To obtain number of locations to set 
ECC5 F582 =1 3002 MOV OPL,A ;Save low number in PARAM4 
ECC7 E559 =1 3003 MOV A,PARTIT_HI_HIGH ;Load ACC with ending addr high 
ECC9 20E726 =1 3004 JB ACC.7,BRKERR 
ECCC 9557 =1 3005 SUBB A,PARTIT_LO_HIGH ;Subtract starting addr high from ending addr 
ECCE F583 =1 3006 MOV OPH,A ;Save high break count in PARAM3 
ECDO A3 =1 3007 INC OPTR 
EC01 0583 =1 3008 INC OPH 
EC03 AA83 =1 3009 MOV PARAM1,OPH 
EC05 AB82 =1 3010 MOV PARAM2,OPL 
EC07 90COOO =1 3011 MOV OPTR,#BRKOFF 
ECOA E557 =1 3012 MOV A,PARTIT LO HIGH 
ECOC 541F =1 3013 ANL A,#MAXHGH -
ECOE FO =1 3014 MOV TEMP,A 
ECDF E558 =1 3015 MOV A, PARTIT_LO_LOW ;Put starting addr low in ACC 
ECE1 2582 =1 3016 ADD A,OPL ;Add break offset low 
ECE3 F582 =1 3017 MOV DPL,A ;Put back into data pointer 
ECE5 ED =1 3018 MOV A,TEMP ;Load ACC with starting addr high 
ECE6 3583 =1 3019 AOOC A,OPH ;Add break offset high 
ECE8 F583 =1 3020 MOV DPH,A ;Load OPH with starting addr high + offset 
ECEA E4 =1 3021 OUTlBK: CLR A ;To output O'S 
ECEB FO =1 3022 MOVX @DPTR,A ;Load break RAM 
ECEC A3 =1 3023 INC OPTR ;Increment break RAM pointer 
ECED DBFB =1 3024 OJNZ PARAM2,OUTlBK ;Loop until count low=O 
ECEF DAF9 =1 3025 DJNZ PARAM1,OUTlBK ;Loop until PARAM3=0 
ECFl 22 =1 3026 RET ;Exit from SETBRK 

=1 3027 ;*****END OF SETBRK***** 
=1 3028 

ECF2 754300 =1 3029 BRKERR: MOV ERRNUM,#OOH 7 is the error number for 
=1 3030 break range low> range high 

ECF5 02E3CA =1 3031 JMP IERROR Exit from break routine on error 
=1 3032 
=1 3033 
=1 3034 +1 $EJECT 
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LOC OBJ 

ECF8 7545EO 
ECFB 02ED10 

ECFE 7545DO 
ED01 02ED10 

ED04 754581 
ED07 02ED10 

EDOA 7545FO 
EDOD 02ED10 

ED10 12E76A 
ED13 754400 
ED16 754601 
ED19 500A 
ED1B 12E651 
ED1E FA 
ED1F 12E7DF 
ED22 02E396 

ED25 12E74F 
ED28 AMA 
ED2A 02E658 

LINE 

=1 3035 
=1 3036 
=1 3037 
=1 3038 
=1 3039 
=1 3040 
=1 3041 
=1 3042 
=1 3043 
=1 3044 
=1 3045 
=1 3046 
=1 3047 
=1 3048 
=1 3049 
=1 3050 
=1 3051 
=1 3052 
=1 3053 
=1 3054 
=1 3055 
=1 3056 
=1 3057 
=1 3058 
=1 3059 
=1 3060 
=1 3061 
=1 3062 
=1 3063 
=1 3064 
=1 3065 
=1 3066 
=1 3067 
=1 3068 
=1 3069 
=1 3070 
=1 3071 
=1 3072 
=1 3073 
=1 3074 
=1 3075 
=1 3076 
=1 3077 
=1 3078 
=1 ~079 
=1 3080 
=1 3081 
=1 3082 
=1 3083 
=1 3084 +1 

SOURCE 

.****************************************************************** , 

NAME; ACC_CMD/ PSW_CMD/ SP_CMD/ B_CMD 

ABSTRACT: Displays or modifies the byte which is referenced 
by the user register images passed to it. 

INPUTS: None 

OUTPUTS: Users version of the PC, DPTR, TMO, TM1 

VARIABLES MODIFIED: PNTLOW, PNTHGH, SELECT, PARAM1 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ISIT DISPLAY, IFETCH, ILSTBYT, 
IWAIT-Y0R_USER, ISTORE, KEY_BYTES 

, 
.****************************************************************** , 
ACC CMD: 

MOV PNTLOW,HACC 
JMP KEY BYTE 

.****************************************************************** , 
PSW CMD: 

MOV PNTLOW,HPSW 
JMP KEY BYTE 

.****************************************************************** , 
SP CMD: 

MOV PNTLOW,HSP 
JMP KEY BYTE 

.****************************************************************** , 
B_CMD: 

MOV PNTLOW,HB 
JMP KEY BYTE 

.******************T*********************************************** , 
KEY BYTE: 

CHANGE: 

$EJECT 

CALL 
MOV 
MOV 
JNC 
CALL 
MOV 
CALL 
JMP 

CALL 
MOV 
JMP 

ISIT DISPLAY 
PNTHGH,HOOH 
SELECT,H(RBYTE TOKE AND 07H) 
CHANGE -
IFETCH 
PARAM1,A 
ILSTBYT 
IWAIT FOR USER 

IGETNUM 
PARAM1,VALLOW 
ISTORE 

;Set-up for fetch 

;Call ILSTBYT (result) to display it 

;Get the numeric parameter 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

E02D 12E76,A 
[030 500C 
EIl32 12EF58 
ED35 FB 
[036 MFO 
ED3S 12f7DI\ 
[o3B 02E396 

E03E 12£l4F 
£041 M49 
ED43 AB4A 
E045 1.2EF67 
ED48 02E759 

E04B 754583 
EME 754782 
ED51 02E063 

ED54 75458C 
ED57 75478A 
ED5A 02EIl63 

En5D 754580 
ED60 7547813 

ED63 12E76A 
E066 754601 
E069 754400 

;1 
:1 
;1 
=1 
,,1 
;1 
=1 
:1 
"1 
:1 
;1 
,,1 
"1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
;1 
,,1 
=1 
=1 
=1 
=1 
=1 
=1 
"1 
"1 
=1 
=1 
",1 
"'1 
",1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
"1 
=1 
=1 
=1 
;1 
=1 
=1 
,,1 
"1 
"'1 

LINE 

3085 
3086 
3087 
3088 
3089 
3090 
3091 
3092 
3093 
3094 
3095 
lO96 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
3112 
3113 
3114 
3115 
3116 
3117 
3118 
3119 
3120 
3121 
3122 
3123 
3124 
3125 
3126 
3127 
3128 
3129 
3130 
3131 
3132 
3133 
3134 
3135 
3136 
3137 
313S 
3139 

'SDK-51 MONITOR CODE II'tTEL PROPRIETARY VERSo /11.0' 

SOURCE 

.****************************************************************** · 
NAME: PC_CMD/ DPT~CMDI TMO_CMD/ TM1_CMD 

5,18.81 

ABSTRACT: De<:odes and exeutes those conmands which display or alter 
sixteen hit variables which have unique keywords to identify 
them. 

; 

UlPUTS: None 

OUTPUTS: Users version of the PC, DPTR, TMO and TM1 

VARIABLES MODIFIED: PARAMI. PARAM2, PNTlOW, TEMP_LOW, PNTHGH, A 

ERROR EX ITS: None 

SUBROUTINES ACCESSED DIRECTLY: ISH DISPLAY, READ PC, IlSTWRD, 
WRITE PC, IFETCH, I STORE , IGETEOl, IGETNUM, IWAITJOR_USER, 
KEYWORD_DISPLAY 

~ **********.******************************************************* .. " PC,-CMD: 

P~CHA: 

CALL 
JNC 
CAll 
MaY 
MOV 
CALL 
JMP 

CAll 
MaV 
MOV 
CAll 
JMP 

ISIT DISPLAY 
PC cRA 
READ PC 
PARAM2,A 
PARAM1,B 
IlSTWRD 
IWAH FOR USER 

IGHNUM 
PARAMl, VAlHGH 
PARAM2.VAllOW 
WRITE PC 
IGETEOL 

;Get the user program counter. 
;And set up parameters to display it. 

· **********'******************************************************** , 
DPTR CMD: 

- MaY PNTLOW,ttDPH 
MOY TEMP LOW,IDPL 
JMP KEYWl)RD DISPLAY 

.****************************************************************** 
fMO CMD~ 

- MaV PNTLOW,#THO 
MaV TEMP lOW,fHlO 
JMP KEYWORD DISPLAY 

.****************************************************************** 
fMl CMD: 

- MOV PNTLOW.#TIU 
MOY TEMP LOW,fHU 

· ****************************************'************************** 
KEYWORI:l DISPLAY: 

-CALL ISIT DISPLAY 
MOV SELter ,#(RBYlE TOKE AND 07H) 
MOV PNTHGH,#O -

PAGE 82 
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LOC OBJ LINE SOURCE 

ED6C 5013 =1 3140 JNC WCHANGE 
ED6E 12E651 =1 3141 CALL IFETCH 
ED71 C547 =1 3142 XCH A,TEMP LOW 
ED73 F545 =1 3143 MOV PNTLOW-;-A 
ED75 12E651 =1 3144 CALL IFETCH 
ED78 FB =1 3145 MOV PARAM2,A 
ED79 AM7 =1 3146 MOV PARAM1,TEMP_LOW 
ED7B 12E7DA =1 3147 CALL I LSTWRD 
ED7E 02E396 =1 3148 JMP IWAIT FOR USER ;Wait for CR then start the monitor. 

=1 3i49 WCHANGE: 
ED81 12E74F =1 3150 CALL IGETNUM ;If it is, get the data to be loaded. 
ED84 AA49 =1 3151 MOV PARAM1,VALHGH 
ED86 12E658 =1 3152 CALL ISTORE 
ED89 854745 =1 3153 MOV PNTLOW,TEMP LOW 
ED8C M4A =1 3154 MOV PARAM1,VALLOW 
ED8E 12E658 =1 3155 CALL I STORE 
ED91 02E759 =1 3156 JMP IGETEOL ;Process end of line and return to the 

=1 3157 .****************************************************************** , 
3158 +1 $EJECT 
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LOC OBJ 

ED94 C082 
ED96 C083 
ED98 90BOEO 
ED9B FO 
ED9C 758283 
ED9F DOEO 
EDA1 FO 
EDA2 1582 
EDA4 DOEO 
EDA6 FO 
EDA7 7582A8 
EDAA E5A8 
EDAC FO 
EDAD 75A800 
EDBO 758288 
EDB3 E588 
EDB5 FO 
EDB6 758800 
EDB9 7582FO 
EDBC E5FO 
EDBE FO 
EDBF 7582B8 
EDC2 E5B8 
EDC4 FO 
EDC5 758290 
EDC8 E590 
EDCA FO 
EDCB 7582BO 

LINE 

3159 +1 
=1 3160 
=1 3161 
=1 3162 
=1 3163 
=1 3164 
=1 3165 
=1 3166 
=1 3167 
=1 3168 
=1 3169 
=1 3170 
=1 3171 
=1 3172 
=1 3173 
=1 3174 
=1 3175 
=1 3176 
=1 3177 
=1 3178 
=1 3179 
=1 3180 
=1 3181 
=1 3182 
=1 3183 
=1 3184 
=1 3185 
=1 3186 
=1 3187 
=1 3188 
=1 3189 
=1 3190 
=1 3191 
=1 3192 
=1 3193 
=1 3194 
=1 3195 
=1 3196 
=1 3197 
=1 3198 
=1 3199 
=1 3200 
=1 3201 
=1 3202 
=1 3203 
=1 3204 
=1 3205 
=1 3206 
=1 3207 
=1 3208 
=1 3209 
=1 3210 
=1 3211 
=1 3212 
=1 3213 

SOURCE 

$INCLUDE(:F1:XQT.INC) 
.****************************************************************** , 

NAME: (I)BREAK 

ABSTRACT: Control is transferred to this pOint when a break 
interrupt occurs. The current user status is saved in the 
page of external RAM starting at 'RAMOFF' and control then 
passes to one of the return routines, STEP return and RUN 
return. 

INPUTS: BREAK_STATUS, MON-YLAGS 

OUTPUTS: LINE START, CAUSE IMAGE, UPI_DATA_lMAGE, all the users 
RAM and register image area. 

VARIABLES MODIFIED: DPTR, SP, A, IE, POINTO, CAUSE IMAGE, 
ERRNUM, C, B, PARAM1, LINE_START, UPI_DATA_IMAGt 

ERROR EXITS: 16H (EXECUTION OVER VECTOR AT LOCATION 3) 

SUBROUTINES ACCESSED DIRECTLY: ICSTS, UPI IN, WRITE PC, READ PC, 
INIT 10, UPI OUT, SET BAUD, UPI CMD, STGN ON, STEP51 RETURN, 
UNBREAK, RU~USER_RETURN - - -

, 
.****************************************************************** 
IBREAK: PUSH DPL ;Save DPTR in the user stack. 

PUSH DPH 
MOV DPTR,H(RAMOFF+ACC) 
MOVX @OPTR,A ;Save user ACC. 
MOV DPL,HDPH 
POP ACC 
MOVX @OPTR,A ;Move user DPH from the stack to save area. 
DEC DPL 
POP ACC 
MOVX @OPTR,A ;Move user DPL from the stack to save area. 
MOV DPL,HIE ;Save the special function registers. 
MOV A,IE 
MOVX @DPTR,A 
MOV IE,HOOH 
MOV DPL,HTCON 
MOV A,TCON 
MOVX @DPTR,A 
MOV TCON,HO 
MOV DPL,HB ;Start with 'B'. 
MOV A,B 
MOVX @DPTR,A 
MOV DPL,HIP 
MOV A,IP 
MOVX @DPTR,A 
MOV DPL,HP1 
MOV A,P1 
MOVX @DPTR,A 
MOV DPL,HP3 
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LOC OBJ LINE SOURCE 

EDCE E5BO =1 3214 MOV A,P3 
EDDO FO =1 3215 MOVX @DPTR,A 
EOD1 758200 =1 3216 MOV DPL ,#PSW 
EDD4 E5DO =1 3217 MOV A,PSW 
EDD6 FO =1 3218 MOVX @DPTR,A 
EDD7 758298 =1 3219 MOV DPL,#SCON 
EDDA E598 =1 3220 MOV A,SCON 
EDDC FO =1 3221 MOVX @DPTR,A 
EDDD 758281 =1 3222 MOV DPL ,#SP 
EDEO E581 =1 3223 MOV A,SP 
EDE2 14 =1 3224 DEC A ;Compensate the SP for the break interrupt 
EDE3 14 =1 3225 DEC A 
EDE4 FO =1 3226 MOVX @DPTR,A 
EDE5 758107 =1 3227 MOV SP,#STACK 
EDE8 75828C =1 3228 MOV DPL,#THO 
EDEB E58C =1 3229 MOV A,THO 
EDED FO =1 3230 MOVX @DPTR,A 
EDEE 75828D =1 3231 MOV DPL,#TH1 
EDFl E58D =1 3232 MOV A,TH1 
EDF3 FO =1 3233 MOVX @DPTR,A 
EDF4 75828A =1 3234 MOV DPL,#TLO 
EDF7 E58A =1 3235 MOV A,TLO 
EDF9 FO =1 3236 MOVX @DPTR,A 
EDFA 75828B =1 3237 MOV DPL,#TLl 
EDFD E58B =1 3238 MOV A,TLl 
EDFF FO =1 3239 MOVX @DPTR,A 
EEOO 758289 =1 3240 MOV DPL,#TMOD 
EE03 E589 =1 3241 MOV A,TMOD 
EE05 FO =1 3242 MOVX @DPTR,A ;Save the user internal RAM. 
EE06 758200 =1 3243 MOV DPL,#O ;Set DPTR to start of save area. 
EE09 75DOOO =1 3244 MOV PSW,#O ;Select register bank O. 
EEOC E8 =1 3245 MOV A,RO ;Save users RO (our POINTO) 
EEOD FO =1 3246 MOVX @DPTR,A 
EEOE 7801 =1 3247 MOV POINTO,#OlH ;Then save user RAM. 

=1 3248 BRK_LOOP: 
EElO A3 =1 3249 INC DPTR 
EEll E6 =1 3250 MOV A,@POINTO 
EEl2 FO =1 3251 MOVX @DPTR,A 
EEl3 08 =1 3252 INC POINTO 
EE14 B880F9 =1 3253 CJNE POINTO,#128,BRK LOOP 
EEl7 90BOFA =1 3254 MOV DPTR,#(RAMOFF+MON_FLAGS) 
EElA EO =1 3255 MOVX A,@DPTR 
EElB F520 =1 3256 MOV 20H,A ;Move the monitor flags storage area to the 

=1 3257 ;first eight bit locations. 
EEID 7582FB =1 3258 MOV DPL,#BREA~STATUS 
EE20 EO =1 3259 MOVX A,@DPTR ;See if break was invoked by the power 
EE21 6023 =1 3260 JZ BREAK CONTINUE ;on and skip further checks if it was. 

=1 3261 ;If not continue. 
EE23 90COOO =1 3262 MOV DPTR,#BRKOFF ;Find the cause of the break 
EE26 EO =1 3263 MOVX A,@OPTR 
EE27 F560 =1 3264 MOV CAUSE IMAGE,A 
EE29 543C =1 3265 ANL A,#03CH 
EE2B 7019 =1 3266 JNZ BREAK CONTINUE 
EE2D 12E5E8 =1 3267 CALL ICSTS- ;No break set up-was it a keyboard entry? 
EE30 4009 =1 3268 JC BRKMORE 
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LOC OBJ 

EE32 754316 
EE35 756004 
EE38 02E3CA 

EE3B 12E632 
EE3E 547F 
EE40 B41B63 
EE43 756002 

EE46 75A800 
EE49 758107 
EE4C E560 
EE4E 20E409 
EE51 5428 
EE53 6015 
EE55 E560 
EE57 30E610 

EE5A 12EF58 
EE5D C3 
EE5E 9401 
EE60 5002 
EE62 15FO 
EE64 FB 
EE65 AAFO 
EE67 12EF67 
EE6A 12E36C 
EE6D 7A83 
EE6F 12E60B 
EE72 7AOO 
EE74 12E61E 
EEn 12E632 
EE7A 12E36C 
EE7D 12FlEA 
EE80 A201 
EE82 755200 
EE85 E4 
EE86 92E6 
EE88 FA 
EE89 12E60B 
EE8C 90BOFB 
EE8F EO 
EE90 7003 
EE92 02E2BF 
EE95 E560 
EE97 541E 
EE99 6003 
EE9B 02Fl4F 
EE9E E560 
EEAO 30E503 
EEA3 02F012 

EEA6 90BOFl 

LINE 

=1 3269 
=1 3270 
=1 3271 
=1 3272 
=1 3273 
=1 3274 
=1 3275 
=1 3276 
=1 3277 
=1 3278 
=1 3279 
=1 3280 
=1 3281 
=1 3282 
=1 3283 
=1 3284 
=1 3285 
=1 3286 
=1 3287 
=1 3288 
=1 3289 
=1 3290 
=1 3291 
=1 3292 
=1 3293 
=1 3294 
=1 3295 
=1 3296 
=1 3297 
=1 3298 
=1 3299 
=1 3300 
=1 3301 
=1 3302 
=1 3303 
=1 3304 
=1 3305 
=1 3306 
=1 3307 
=1 3308 
=1 3309 
=1 3310 
=1 3311 
=1 3312 
=1 3313 
=1 3314 
=1 3315 
=1 3316 
=1 3317 
=1 3318 
=1 3319 
=1 3320 
=1 3321 
=1 3322 
=1 3323 
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SOURCE 

BRKMORE: 

MOV 
MOV 
JMP 

CALL 
ANL 
CJNE 
MOV 

BREAK CONTINUE: 

MOV 
MOV 
MOV 
JB 
ANL 
JZ 
MOV 
JNB 

BRK3: CALL 
CLR 
SUBB 
JNC 
DEC 

BRK5: MOV 
MOV 
CALL 

BRK4: CALL 
MOV 
CALL 
MOV 
CALL 
CALL 
CALL 
CALL 
MOV 
MOV 
CLR 
MOV 
MOV 
CALL 
MOV 
MOVX 
JNZ 
JMP 

BRK1: MOV 
ANL 
JZ 
JMP 

BRK2: MOV 
JNB 
JMP 

PRE UNBREAK: 
MOV 

ERRNUM,#16H 
CAUSE IMAGE,#4 
I ERROR 

UPI IN 
A,#/FH 
A,#ESC,PRE UNBREAK 
CAUSE_IMAGE, #2 

IE,#O 
SP,#STACK 
A,CAUSE IMAGE 
ACC.4,BRK3 
A,#28H 
BRK4 
A,CAUSE IMAGE 
ACC.6,BRK4 

READ PC 
C 
A,#l 
BRK5 
B 
PARAM2,A 
PARAM1,B 
WRITE PC 
INIT To 
PARAM1,#TOP PORT 
UPI CMD -
PARAM1,#0 
UPI OUT 

;Execution over vector at loc 3 
;Cause is guarded access. 

;Else get the character 

;Return to the user unless char is an ESCAPE. 
;Cause is user abort. 
;The interrupt is due to a valid break •. 
;Determine which one and reenter the 
;monitor at the appropriate point. 
;Shut down all the interrupts while in the 
;Set up the monitor stack pointer 

;Always adjust for data break 

;Bypass adjusting PC for any break 
;except PROG or STEP 
;Check to see if NOP was forced on break. 
;(i.e. PC is too big) 

UPI IN ;Clear UPIOBF 
INrT 10 
SET BAUD 
C,LSTFLG 
LINE START ,#0 
A -
ACC.6,C 
PARAM1,A 
UPI CMD 
DPTR,#(RAMOFF+BREAK STATUS) 
A,@DPTR -
BRK1 
SIGN ON 
A,cAuSE IMAGE 
A,#lEH -
BRK2 ;Check for cause other than singlestep 
RUN USER RETURN 
A,CAUSE TMAGE 
ACC.5,PRE UNBREAK ;Reenter execution if not singlestep 
STEP51 RETURN ;Return to the step command. 

DPTR,#(RAMOFF+UPI_DATA_IMAGE) 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

LOC OBJ 

EEA9 D2E7 
EEAB FO 

LINE SOURCE 

=1 3324 SETB 
=1 3325 MOVX 
=1 3326 +1 $EJECT 

ACC.7 
@DPTR,A ;escape 

5,18,81 PAGE 87 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

EEAC 7A01 
EEAE 12E60B 
EEB1 7AFF 
EEB3 12E61E 
EEB6 12E61E 
EEB9 7A83 
EEBB 12E60B 
EEBE 90BOF9 
EEC1 EO 
EEC2 FA 
EEC3 12E61E 
EEC6 12E632 
EEC9 7ADO 
EECB 12E60B 
EECE E520 
EEDO 7582FA 
EED3 FO 
EED4 787F 
EED6 75827F 

EED9 EO 
EEDA F6 
EEDB 1582 
EEDD D8FA 
EEDF EO 
EEEO F6 
EEEl 7582FO 
EEE4 EO 
EEE5 F5FO 
EEE7 758290 
EEEA EO 
EEEB F590 
EEED 7582BO 
EEFO EO 

LINE 

=1 3327 
=1 3328 
=1 3329 
=1 3330 
=1 3331 
=1 3332 
=1 3333 
=1 3334 
=1 3335 
=1 3336 
=1 3337 
=1 3338 
=1 3339 
=1 3340 
=1 3341 
=1 3342 
=1 3343 
=1 3344 
=1 3345 
=1 3346 
=1 3347 
=1 3348 
=1 3349 
=1 3350 
=1 3351 
=1 3352 
=1 3353 
=1 3354 
=1 3355 
=1 3356 
=1 3357 
=1 3358 
=1 3359 
=1 3360 
=1 3361 
=1 3362 
=1 3363 
=1 3364 
=1 3365 
=1 3366 
=1 3367 
=1 3368 
=1 3369 
=1 3370 
=1 3371 
=1 3372 
=1 3373 
=1 3374 
=1 3375 
=1 3376 
=1 3377 
=1 3378 
=1 3379 
=1 3380 
=1 3381 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: UNBREAK 

ABSTRACT: Restores the user status and starts execution of the 
user program. CAUTION: This routine is position sensitive. 
It is entered from BREAK as "in line" code. 

INPUTS: All of the users registers and RAM images wil be used., 
TOP STORE 

OUTPUTS: MON_FLAGS 

VARIABLES MODIFIED: A, DPTR, RO, B, PSW, SCON, SP, IP, THO, 
TH1, TMOD, TCON, IE, lEO, ITO, PXO 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UPI_CMD, UPI_OUT 
, 
.****************************************************************** , 

PARAM1,#USART MODE 
UPI CMD -
PARAM1,#OFFH 
UPI OUT 
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UNBREAK:MOV 
CALL 
MOV 
CALL 
CALL 
MOV 
CALL 
MOV 
MOVX 
MOV 
CALL 
CALL 
MOV 
CALL 
MOV 
MOV 
MOVX 
MOV 
MOV 

UPCOUT 
PARAM1,#TOP PORT 

;Output nulls to clr usart b/f reset in break 

UNBRK LOOP: 
- MOVX 

MOV 
DEC 
DJNZ 
MOVX 
MOV 
MOV 
MOVX 
MOV 
MOV 
MOVX 
MOV 
MOV 
MOVX 

UPI CMD -
DPrR,#(RAMOFF+TOP STORE) 
A,@DPTR -
PARAM1,A 
UPI OUT 
UPI-IN 
PAR~l,#SELECT CON 
UPI CMD -
A,20H 
DPL,#MON FLAGS 
@DPTR,A -
RO,#127 
DPL,#127 

A,@DPTR 
@RO,A 
DPL 
RO,UNBRK LOOP 
A,@DPTR -
@RO,A 
DPL,#B 
A,@DPTR 
B,A 
DPL,#P1 
A,@DPTR 
P1,A 
DPL,#P3 
A,@DPTR 

;Clear UPIOBF 
;Re-enable the console for I/O 
;then return 
;Save the MON~LAGS during execution. 

;First restore the internal RAM. 
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LOC OBJ LINE SOURCE 

EEFl 44C4 =1 3382 ORL A,ROC4H 
EEF3 F5BO =1 3383 MOV P3,A 
EEF5 758200 =1 3384 MOV DPL,#PSW 
EEF8 EO =1 3385 MOVX A,@DPTR 
EEF9 F5DO =1 3386 MOV PSW,A 
EEFB 758298 =1 3387 MOV DPL,#SCON 
EEFE EO =1 3388 MOVX A,@DPTR 
EEFF F598 =1 3389 MOV SCON,A 
EF01 758281 =1 3390 MOV DPL,#SP 
EF04 EO =1 3391 MOVX A,@OPTR 
EF05 04 =1 3392 INC A ;Allow for PC on STACK, 

=1 3393 ;RETI will POP PC and adjust SP 
EF06 04 =1 3394 INC A 
EF07 F581 =1 3395 MOV SP,A 
EF09 7582B8 =1 3396 MOV DPL,RIP 
EFOC EO =1 3397 MOVX A,@DPTR 
EFOD F5B8 =1 3398 MOV IP,A 
EFOF 75828C =1 3399 MOV DPL,RTHO 
EFl2 EO =1 3400 MOVX A,@DPTR 
EFl3 F58C =1 3401 MOV THO,A 
EF15 758280 =1 3402 MOV DPL,RTHI 
EFl8 EO =1 3403 MOVX A,@DPTR 
EFl9 F58D =1 3404 MOV TH1,A 
EFlB 75828A =1 3405 MOV DPL,#TLO 
EFlE EO =1 3406 MOVX A,@DPTR 
EFlF F58A =1 3407 MOV TLO,A 
EF21 75828B =1 3408 MOV DPL,#TLl 
EF24 EO =1 3409 MOVX A,@DPTR 
EF25 F58B =1 3410 MOV TU,A 
EF27 758289 =1 3411 MOV DPL,RTMOD 
EF2A EO =1 3412 MOVX A,@DPTR 
EF2B F589 =1 3413 MOV TMOD,A 
EF2D 758288 =1 3414 MOV DPL,#TCON 
EF30 EO =1 3415 MOVX A,@DPTR 
EF31 F588 =1 3416 MOV TCON,A 
EF33 7582A8 =1 3417 MOV DPL,RIE 
EF36 EO =1 3418 MOVX A,@DPTR 
EF37 547E =1 3419 ANL A,#07EH ;Leave overall enable and external o off unti 1 

=1 3420 ;interrupt mode is established. 
EF39 F5A8 =1 3421 MOV IE,A ;Set up IE. 
EF3B 758282 =1 3422 MOV DPL,ROPL 
EF3E EO =1 3423 MOVX A,@OPTR 
EF3F COEO =1 3424 PUSH ACC ;Push user data pointer into the user stack. 
EF41 0582 =1 3425 INC DPL 
EF43 EO =1 3426 MOVX A,@DPTR 
EF44 COEO =1 3427 PUSH ACC 
EF46 7582EO =1 3428 MOV OPL,RACC ;Restore the user A register. 
EF49 EO =1 3429 MOVX A,@DPTR 
EF4A 0083 =1 3430 POP DPH 
EF4C 0082 =1 3431 POP DPL ;Restore user data pOinter. 
EF4E C289 =1 3432 CLR lEO ;Set up the break logic interrupts. 
EF50 0288 =1 3433 SETB ITO 
EF52 02B8 =1 3434 SETB PXO 
EF54 43A881 =1 3435 ORL IE,R81H ;Edge mode, highest priority. 
EF57 32 =1 3436 RET! ; 'Return' to the user. 
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LOC OBJ LINE SOURCE 

=1 3437 +1 $EJECT 
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LOC OBJ 

EF58 90B081 
EF5B EO 
EF5C F582 
EF5E A3 
EF5F EO 
EF60 F5FO 
EF62 A3 
EF63 EO 
EF64 C5FO 
EF66 22 

EF67 90B081 
EF6A EO 
EF6B F582 
EF6D A3 
EF6E EB 
EF6F Fa 
EF70 A3 
EF71 EA 
EF72 Fa 
EF73 22 

LINE 

=1 3438 
=1 3439 
=1 3440 
=1 3441 
=1 3442 
=1 3443 
=1 3444 
=1 3445 
=1 3446 
=1 3447 
=1 3448 
=1 3449 
=1 3450 
=1 3451 
=1 3452 
=1 3453 
=1 3454 
=1 3455 
=1 3456 
=1 3457 
=1 3458 
=1 3459 
=1 3460 
=1 3461 
=1 3462 
=1 3463 
=1 3464 
=1 3465 
=1 3466 
=1 3467 
=1 3468 
=1 3469 
=1 3470 
=1 3471 
=1 3472 
=1 3473 
=1 347.4 
=1 3475 
=1 3476 
=1 3477 
=1 3478 
=1 3479 
=1 3480 
=1 3481 
=1 3482 
=1 3483 
=1 3484 
=1 3485 
=1 3486 +1 

SOURCE 

.****************************************************************** , 

NAME: READ_PC/WRITE_PC 

ABSTRACT: 
READ PC: This routine returns a copy of the user program 
counter in A and B from the page of external RAM devoted to 
saving the user status. 

WRITE PC: this routine loads the user program counter 
with the parameter passed to it. 

INPUTS: PARAMI (high byte), PARAM2 (low byte) 

OUTPUTS: ACC (low byte), B (high byte), users version of PC 

VARIABLES MODIFIED: DPTR, A, B 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

, 
.****************************************************************** 
READ PC: ;Set DPTR to point at the user PC in the 

MOV 
MOVX 
MOV 
INC 
MOVX 
MOV 
INC 
MOVX 
XCH 
RET 

WRITE PC: 

$EJECT 

MOV 
MOVX 
MOV 
INC 
MOV 
MOVX 
INC 
MOV 
MOVX 
RET 

;user stack. 
DPTR,#(RAMOFF+SP) 
A,@OPTR 
DPL,A 
DPTR 
A,@DPTR 
B,A 
DPTR 
A,@OPTR 
A,B 

;Load the user pc into Band A. 

;Set the DPTR to point at the user PC in the 
;user stack. 

DPTR,#(RAMOFF+SP) 
A,@OPTR 
DPL,A 
DPTR 
A,PARAM2 
@DPTR,A 
DPTR 
A,PARAMI 
@DPTR,A 

;Write into the user PC. 

PAGE 91 
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LOC OBJ 

EF74 llAO 
EF76 B4090B 
EF79 12E74F 
EF7C AA49 
EF7E AB4A 
EF80 F167 
EF82 llAO 
EF84 22 

LINE 

=1 3487 
=1 3488 
=1 3489 
=1 3490 
=1 3491 
=1 3492 
=1 3493 
=1 3494 
=1 3495 
=1 3496 
=1 3497 
=1 3498 
=1 3499 
=1 3500 
=1 3501 
=1 3502 
=1 3503 
=1 3504 
=1 3505 
,,1 3506 
=1 3507 
=1 3508 
=1 3509 
=1 3510 
=1 3511 
=1 3512 
=1 3513 
=1 3514 
=1 3515 
=1 3516 
=1 3517 +1 

SOURCE 

.****************************************************************** , 

NAME: CHECK FROM 

ABSTRACT: This routine gets a token and if it is a 'from', it 
will get th~ number and send it to the users PC. It always 
leaves this routine with a 'fresh' token whether it finds a 
'from' or not. 

INPUTS: None 

OUTPUTS: TOKSTR 

VARIABLES MODIFIED: PARAM1, PARAM2 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IGETOKE, IGETNUM, WRITE_PC 

, 
.****************************************************************** , 
CHECK FROM: 

- CALL 
CJNE 
CALL 
MOV 
MOV 
CALL 
CALL 

NOTFRM: RET 
$EJECT 

IGETOKE 
A,#FROM TOKE,NOTFRM 
IGETNUM
PARAMl,VALHGH 
PARAM2,VALLOW 
WRITE PC 
IGETOKE 

5,18,81 PAGE 92 
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LOC OBJ 

EF85 900003 
EF88 7402 
EF8A FO 
EF8B 74EO 
EF8D A3 
EF8E FO 
EF8F A3 
EF90 7403 
EF92 FO 
EF93 E4 
EF94 93 
EF95 B40301 
EF98 22 

EF99 754317 
EF9C 02E3CA 

LINE 

=1 3518 
=1 3519 
=1 3520 
=1 3521 
=1 3522 
=1 3523 
=1 3524 
=1 3525 
=1 3526 
=1 3527 
=1 3528 
=1 3529 
=1 3530 
=1 3531 
=1 3532 
=1 3533 
=1 3534 
=1 3535 
=1 3536 
=1 3537 
=1 3538 
=1 3539 
=1 3540 
=1 3541 
=1 3542 
=1 3543 
=1 3544 
=1 3545 
=1 3546 
=1 3547 
=1 3548 
=1 3549 
=1 3550 
=1 3551 
=1 3552 
=1 3553 
=1 3554 
=1 3555 
=1 3556 
=1 3557 
=1 3558 
=1 3559 
=1 3560 
=1 3561 +1 

SOURCE 

.****************************************************************** , 

NAME: BREAK_VECTOR 

ABSTRACT: This routine writes location 03 as a break 
vector, and verifies that it was able to write. This vector 
does a long call to a service routine for all level zero 
interrupts. Level zero interrupts include: 

UPI interrupts (keyboard closures, USART buffer 
empty or full, cassette characters rec'd) 

Hardware breakpoints (PROG, DATA, GUARDED ACCESS, 
SINGLESTEP) 

INPUTS: None 

OUTPUTS: Code memory locations 3, 4 and 5 

VARIABLES MODIFIED: DPTR, A, ERRNUM 

ERROR EXITS: 17H (NO RAM AT LOCATION 3) 

SUBROUTINES ACCESSED DIRECTLY: IERROR 

, 
.****************************************************************** , 
BREAK VECTOR: 

MOV 
MOV 
MOVX 
MOV 
INC 
MOVX 
INC 
MOV 
MOVX 
CLR 
MOVC 
CJNE 
RET 

DPTR,#0003H 
A,#02H 
@OPTR,A 
A,#HIGH(BREAK} 
DPTR 
@DPTR,A 
DPTR 
A,#LOW(BREAK} 
@OPTR,A 
A 
A,@A+DPTR 
A,#LOW(BREAK},B_V_ERR 

;Point to INTO vector address again 
;Store a "LCALL" instruction 

;Store the hi gh byte of address for "break" 

;Store low byte of "break" address 

; Verify that the write di dgo into RAM 
;if not the same, go to error 

.********************************************************************* , 
B V ERR: 
-- MOV ERRNUM,#17H ;No RAM at location 3 

JMP IERROR 
$EJECT 
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LOC OBJ 

EF9F Fl74 
EFAI 9OBOF2 
EFA4 E4 
EFA5 FO 
EFA6 E548 
EFA8 B4025D 
EFAB llAO 
EFAD 54F8 
EFAF B4801D 

EFB2 85485B 
EFB5 12E74F 

EFB8 90BOF3 
EFBB E549 
EFBD FO 
EFBE A3 
EFBF E54A 
EFCI FO 
EFC2 7582F2 
EFC5 E55B 
EFC7 FO 
EFC8 HAO 
EFCA B4023B 
EFCD HAO 
EFCF E548 
EFDI 754303 
EFD4 B40138 
EFD7 7409 
EFD9 B54AOO 
EFDC 754309 
EFDF 402E 

LINE 

=1 3562 
=1 3563 
=1 3564 
=1 3565 
=1 3566 
=1 3567 
=1 3568 
=1 3569 
=1 3570 
=1 3571 
=1 3572 
=1 3573 
=1 3574 
=1 3575 
=1 3576 
=1 3577 
=1 3578 
=1 3579 
=1 3580 
=1 3581 
=1 3582 
=1 3583 
=1 3584 
=1 3585 
=1 3586 
=1 3587 
=1 3588 
=1 3589 
=1 3590 
=1 3591 
=1 3592 
=1 3593 
=1 3594 
=1 3595 
=1 3596 
=1 3597 
=1 3598 
=1 3599 
=1 3600 
=1 3601 
=1 3602 
=1 3603 
=1 3604 
=1 3605 
=1 3606 
=1 3607 
=1 3608 
=1 3609 
=1 3610 
=1 3611 
=1 3612 
=1 3613 
=1 3614 
=1 3615 
=1 3616 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

;****************************************************************** 

NAME: STEP CMD 

ABSTRACT: STEP executes one or more instructions at a user 
selectable rate, breaking after each instruction. 
The monitor displays the contents of the PC, ACC, 
DPTR, SP and, optionally, a specified bit or byte. 

INPUTS: None 

OUTPUTS: BREAL STATUS 

VARIABLES MODIFIED: A, TOKSAV, DPTR, ERRNUM, PARAMl, BREAK STATUS 

ERROR EXITS: 03H (NUMBER EXPECTED) 
09H (DECIMAL NUMBER EXPECTED) 

SUROUTINES ACCESSED DIRECTLY: CHECK FROM, IGETOKE, IGETEOL, 
BREAK_VECTOR, UPI_CMD, UPI_OUT, UNBREAK, IEOL_CHECK, IERROR 

, 
a****************************************************************** , 
STEP CMD: 

CHECK FROM 
DPTR,#(RAMOFF+SAVE SEL) 
A -
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CALL 
MOV 
CLR 
MOVX 
MOV 
CJNE 
CALL 
ANL 
CJNE 

@DPTR,A ;Clear SAVE_SEL to avoid unwanted display •• 

MOV 
CALL 

MOV 
MOV 
MOVX 
INC 
MOV 
MOVX 
MOV 
MOV 
MOVX 
CALL 
CJNE 
CALL 

DCLAUSE:MOV 
MOV 
CJNE 
MOV 
CJNE 

LABI8: MOV 
JC 

A,TOKSTR 
A,#COMMA TOKE,STPEOL 
IGETOKE -
A,#OF8H 
A,#80H,DCLAUSE 

TOKSAV,TOKSTR 
IGETNUM 

;Strip out the lower 3 bits 
;and skip to process the delay clause if 
;not a display memory token. 
;Else proceed with display clause. 
;Save the address to be displayed in external 
;RAM. 

DPTR,#(RAMOFF+ADDR SAVE HIGH) 
A,VALHGH --
@DPTR,A 
DPTR 
A,VALLOW 
@DPTR,A 
DPL,#SAVE SEL 
A,TOKSAV -
@DPTR,A 
IGETOKE 
A,#COMMA TOKE,STPEOL 
IGETOKE -
A,TOKSTR 
ERRNUM,#03H 
A,#NUMBER TOKE,EXERRO 
A,#9 -
A,VALLOW,LABI8 
ERRNUM,#09H 
EXERRO 

;Save token to be displayed after STEP 

;Number expected 

jDecimal number expected 
;Error unless number is less than 9. 
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LOC OBJ LINE SOURCE 

EFEl E549 =1 3617 MOV A,VALHGH 
EFE3 702A =1 3618 JNZ EXERRO ;Upper bits must be zero also. 
EFE5 90BOF5 =1 3619 MOV DPTR,#(RAMOFF+DELAY) 
EFE8 E54A =1 3620 MOV A,VALLOW 
EFEA FO =1 3621 MOVX @l)PTR,A 
EFEB 12E759 =1 3622 CALL IGETEOL ;Check that next entry is CR 

=1 3623 STPLOP: 
EFEE 74FF =1 3624 MOV A,#MULTISTEP 

=1 3625 STEP51: 
EFFO 90BOFB =1 3626 MOV DPTR,#(RAMOFF+BREA~STATUS) 
EFF3 FO =1 3627 MOVX @l)PTR,A 
EFF4 F185 =1 3628 CALL BREAK VECTOR 
EFF6 7A03 =1 3629 MOV PARAMT,#GR_PORT 
EFF8 12E60B =1 3630 CALL UPl CMD 
EFFB 7A08 =1 3631 MOV PAR~l,#CLR_BRK_LATCHES ;Clear all break latches 
EFFD 12E61E =1 3632 CALL UPl OUT 
FOOO 7A01 =1 3633 MOV PARAM1,#SlNGLE_BREAK 
F002 12E61E =1 3634 CALL UPl OUT ;Send it to the UPl data channel 
F005 02EEAC =1 3635 JMP UNB'R"EAK 
F008 12E5A1 =1 3636 STPEOL: CALL lEOL CHECK 
FOOB 74FE =1 3637 MOV A,#sTNGLESTEP 
FOOD 80El =1 3638 JMP STEP51 
FOOF 02E3CA =1 3639 EXERRO: JMP lERROR 

=1 3640 +1 $EJECT 
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LOC OBJ LINE SOURCE 

=1 3641 .****************************************************************** 
=1 3642 
=1 3643 NAME: STEP51_RETURN 
=1 3644 
=1 3645 ABSTRACT: After the branch to UNBREAK in STEP CMD, the user 
=1 3646 execution has begun. Exit from execution with the STEP FLAG 
=1 3647 set wi 11 result ina branch to STEP51_RETURN. -
=1 3648 
=1 3649 INPUTS: SAVE SEL, BREAK STATUS. DELAY. USER SP. ACC, DPTR. 
=1 3650 ADDR_SAVE:HIGH. ADDR:SAVE_LOW 
=1 3651 
=1 3652 OUTPUTS: None 
=1 3653 
=1 3654 VARIABLES MODIFIED: PARAM1. PARAM2, ERRNUM, CAUSE_IMAGE, DPTR, 
=1 3655 
=1 3656 ERROR EXITS: 16H (EXECUTION ACROSS LOCATION 3) 
=1 3657 
=1 3658 SUBROUTINES ACCESSED DIRECTLY: INEWLINE. READ PC. ICO, ILSTWRD, 
=1 3659 SPACCO. ILSTBYT. IFETCH. ITIME, ICSTS, UPI:IN, ICI, 
=1 3660 IWAIT_FOR_USER. IERROR 
=1 3661 
=1 3662 ; 
=1 3663 .****************************************************************** . 
=1 3664 STEP51 RETURN: 

F012 12E6FD =1 3665 - CALL INEWLINE ;Output a CR-LF. 
F0l5 12EF58 =1 3666 CALL READ PC ;Output the contents of the user PC to the 
F018 AAFO =1 3667 MOV PARAM1,B ;consol e. 
F01A FB =1 3668 MOV PARAM2.A 
FOlB BAEOOC =1 3669 CJNE PARAM1,#OEOH.NOT STEP THREE 
FOlE BB0309 =1 3670 CJNE PARAM2,#3,NOT STEP THREE 
F021 754316 =1 3671 MOV ERRNUM,#16H - - ;Adr 3 executed 
F024 756004 =1 3672 MOV CAUSE_lMAGE,#4 ;Cause is guarded access to loc 3 
F027 02E3CA =1 3673 JMP IERROR 

=1 3674 NOT_STEP THREE: 
F02A 7A50 =1 3675 MOV PARAM1,#'P' ;Output PC label 
F02C 12E5CE =1 3676 CALL ICO 
F02F AAFO =1 3677 MOV PARAM1,B ;Restore PC value to register for display. 
F031 12E7DA =1 3678 CALL ILSTWRD ;Output address 
F034 12E5CC =1 3679 CALL SPACCO iOutput space 
F037 7A41 =1 3680 MOV PARAM1,#'A' iOutput user accumulator label 
F039 12E5CE =1 3681 CALL ICO 
F03C 90BOEO =1 3682 MOV DPTR.#(RAMOFF+ACC) 
F03F EO =1 3683 MOVX A.@DPTR 
F040 FA =1 3684 MOV PARAM1,A ;Call ILSTBYT(user ACC). 
F041 12E7DF =1 3685 CALL ILSTBYT 
F044 12E5CC =1 3686 CALL SPACCO 
F047 7A44 =1 3687 MOV PARAM1.#'D' 
F049 12E5Cf =1 3688 CALL ICO iOutput DPTR label 
F04C 90B082 =1 3689 MOV DPTR.#(RAMOFF+DPL) 
F04F EO =1 3690 MOVX A.@!lPTR iDisplays the low and high byte of DPTR 
F050 FB =1 3691 MOV PARAM2.A 
F051 A3 =1 3692 INC DPTR 
F052 EO =1 3693 MOVX A,@DPTR 
F053 FA =1 3694 MOV PARAM1.A 
F054 12E7DA =1 3695 CALL ILSTWRD 
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LOC OBJ LINE SOURCE 

F057 12E5CC =1 3696 CALL SPACCO 
F05A 7A53 =1 3697 MOV PARAM1,H'S' ;Output the SP label 
F05C 12E5CE =1 3698 CALL ICO 
F05F 90B081 =1 3699 MOV DPTR,H(RAMOFF+SP) 
F062 EO =1 3700 MOVX A,@DPTR 
F063 FA =1 3701 MOV PARAM1,A 
F064 12E7DF =1 3702 CALL ILSTBYT ;Output the value of SP 
F067 9OBOF2 =1 3703 MOV DPTR,H(RAMOFF+SAVE SEL) 
F06A EO =1 3704 MOVX A,@DPTR - ;Get the select code saved in memory. 
F06B F55B =1 3705 MOV TOKSAV,A 
F06D 6022 =1 3706 JZ STEP51 EXIT ;Exit if no optional display. 
F06F 12E5CC =1 3707 CALL SPACCO- ;Output space 
F072 7A28 =1 3708 MOV PARAM1,H'(' 
F074 12E5CE =1 3709 CALL ICO ;Output left parentheses 
F077 E55B =1 3710 MOV A,TOKSAV ;Move saved token into ACC 
F079 5407 =1 3711 ANL A,H07H ;Mask lower 3 bits 
F07B F546 =1 3712 MOV SELECT,A ;Move lower 3 bits into selector for FETCH 
F07D A3 =1 3713 INC DPTR ;Fetch the saved address. 
F07E EO =1 3714 MOVX A,@DPTR 
F07F F544 =1 3715 MOV PNTHGH,A 
F081 A3 =1 3716 INC DPTR 
F082 EO =1 3717 MOVX A,@DPTR 
F083 F545 =1 3718 MOV PNTLOW,A ;Fetch the memory byte the user wants 

=1 3719 ; di sp 1 ayed. 
F085 12E651 =1 3720 CALL IFETCH 
F088 FA =1 3721 MOV PARAM1,A ;And display it. 
F089 12E7DF =1 3722 CALL I LSTBYT 
F08C 7A29 =1 3723 MOV PARAM1,H'), ;Output right parentheses 
F08E 12E5CE =1 3724 CALL ICO 

=1 3725 STEP51 EXIT: 
F091 90BOFB =1 3726 MOV DPTR,H(RAMOFF+BREAK_STATUS) 
F094 EO =1 3727 MOVX A,@DPTR 
F095 B4FF2F =1 3728 CJNE A,HMULTISTEP,SSRET 
F098 90BOF5 =1 3729 MOV DPTR,H(RAMOFF+DELAY) 
F09B EO =1 3730 MOVX A,@DPTR ;Execute multiple Single steps 
F09C F55C =1 3731 MOV DLYCNT,A 
F09E E55C =1 3732 STPDLY: MOV A,DLYCNT 
FOAO 600B =1 3733 JZ DLY THRU 
FOA2 155C =1 3734 DEC DLYCNT 
FOA4 7A13 =1 3735 MOV PARAM1,H13H 
FOA6 7B88 =1 3736 MOV PARAM2,H88H 
FOA8 12EA14 =1 3737 CALL ITIME ;Delay for about 1/2 second per DLYCNT 
FOAB 80n =1 3738 JMP STPDLY ;Loop until delay count = 0 

=1 3739 DLY THRU: 
FOAD 7AOO =1 3740 MOV PARAM1, HOOH 
FOAF 7BA5 =1 3741 MOV PARAM2,HOA5H 
FOB1 12EA14 =1 3742 CALL ITIME ;Delays 16ms 
FOB4 12E5E8 =1 3743 CALL ICSTS 
FOB7 4003 =1 3744 JC STEP STOP ;No carry means no input pending 

=1 3745 STPLOP REACH: 
FOB9 02EFEE =1 3746 JMP STPLOP 

=1 3747 STEP STOP: 
FOBC 12E632 =1 3748 CALL UPI IN 
FOBF B41BF7 =1 3749 CJNE A,HESC,STPLOP_REACH 
FOC2 12E5Dl =1 3750 CALL ICI ;First esc stops step,2nd will exit. 
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LOC OBJ LINE 

FOC5 80F2 =1 3751 
=1 3752 

FOC7 12E396 =1 3753 
FOCA 02E2C9 =1 3754 
FOCD 02E3CA =1 3755 

=1 3756 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

JMP STPLOP REACH ;Any key after 1st esc resumes step 
.****************************************************************** , 
SSRET: CALL 

JMP 
EXERR1: JMP 

IWAIT FOR USER 
START- -
I ERROR 

=1 3757 +1 $EJECT 
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LOC OBJ 

FODO 12EF74 
FOD3 6407 
FOD5 6053 

FOD7 E548 
FOD9 B4080C 

FODC 12E759 
FODF 90BOF6 
FOE2 7409 
FOE4 FO 
FOE5 02Fl2A 
FOE8 75430B 
FOEB B40CDF 
FOEE 12E8AO 
FOFl B4D30C 
FOF4 12E759 
FOF7 90BOF6 
FOFA 7400 
FOFC FO 
FOFD 02Fl2A 
FlOO 75430B 
Fl03 B4D5C7 

Fl06 12E8AO 
Fl09 B40B15 
flOC 12E8AO 
FlOF 75430B 
F112 B4D3B8 
F115 12E759 

LINE 

=1 3758 
=1 3759 
=1 3760 
=1 3761 
=1 3762 
=1 l763 
=1 3764 
=1 3765 
=1 3766 
=1 3767 
=1 3768 
=1 3769 
=1 3770 
=1 3771 
=1 3772 
=1 3773 
=1 3774 
=1 3775 
=1 3776 
=1 3777 
=1 3778 
=1 3779 
=1 3780 
=1 3781 
=1 3782 
=1 3783 
=1 3784 
=1 3785 
=1 3786 
=1 3787 
=1 3788 
=1 3789 
=1 3790 
=1 3791 
=1 3792 
=1 3793 
=1 3794 
=1 3795 
=1 3796 
=1 3797 
=1 3798 
=1 3799 
=1 3800 
=1 3801 
=1 3802 
=1 3803 
=1 3804 
=1 3805 
=1 3806 
=1 3807 
=1 3808 
=1 3809 
=1 3810 
=1 3811 
=1 3812 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo Hl.0' 

SOURCE 

~****************************************************************** , 

NAME: GO CMD 

5,18,81 

ABSTRACT: This routine sets up conditions for entering user execution. 
It looks for partition information and breakpoints and saves 
an image of break enable hardware in software. 

INPUTS: GR 

OUTPUTS: GR, BREAK STATUS 

VARIABLES MODIFIED: A, ERRNUM, DPTR, PARAMl, PARAM2, GR 

ERROR EXITS: OBH (BREAK ENABLE SYNTAX) 

SUBROUTINES ACCESSED DIRECTLY: CHECK FROM, IGETEOL, IGETOKE, 
IEOL CHECK, BREAK VECTOR, UPI CMD: UPI OUT, UNBREAK, IPRINT STRING, 
READJ'C, ILSTWRD,-IWAITJOR_U"S"ER - -

, 
.****************************************************************** 
GO CMD: 

CALL 
XRL 
JZ 

CHECK FROM 
A,HEOL TOKE 
RUN USER ;If have the end of line token go to user 

;emulati on. 
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;If not then find out what kind of emulation 
; i s requ i re d. 

MOV 
CJNE 

CALL 
MOV 
MOV 
MOVX 
JMP 

NOTFOR: MOV 
CJNE 
CALL 
CJNE 
CALL 
MOV 
MOV 
MOVX 
JMP 

NOTDAT: MOV 
CJNE 

CALL 
CJNE 
CALL 
MOV 
CJNE 
CALL 

A,TOKSTR 
A,HFOREVER_TOKE,NOTFOR 

IGETEOL 
DPTR,H(RAMOFF+GR) 
A,HNO BREAK 
@l)PTR:A 
RUN USER 
ERRNUM,HOBH 
A,HTILL TOKE,EXERR1 
IGETOKC 
A,HDATA TOKE,NOTDAT 
IGETEOC 
DPTR,H(RAMOFF+GR) 
A,HDATA BREAK 
@l)PTR,A-
RUN USER 
ERRlItlM, HOBH 
A,HPROGRA~TOKE,EXERRI 

IGETOKE 
A,HOR TOKE,PGMBRK 
IGETOKE 
ERRNUM,HOBH 
A,HOATA TOKE,EXERRI 
IGETEOC 

; First restore the token. 

;See if token is FOREVER token 
;Wait for CR after FOREVER 
;Copy break enable image into hrdwr 

;Jump to GO loop 
;BRK enable syntax 
;Jump to error routine if not TIL token 

;See if next input was data break 
;Make sure next input is CR 
;Copy break enable image into hrdwr 

;Jump to GO loop 
;BRK enable syntax 
;If program break not entered by now, 
;Then error 

;See if OR was entered in break sequence 

;BRK enable syntax 
;Make sure data token was entered next 
;Make sure CR was entered last 
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LOC OBJ LINE SOURCE 

Fl18 90BOF6 =1 3813 MOV DPTR,#(RAMOFF+GR) ;Copy break enable image into sftwr 
F11B 740F =1 3814 MOV A,#{DATA BREAK OR PROGRAM BREAK) 
F11D FO =1 3815 MOVX @()PTR,A - -
F11E 02FI2A =1 3816 JMP RUN USER 
FI21 12E5A1 =1 3817 PGMBRK: CALL IEOL CHECK 
FI24 90BOF6 =1 3818 MOV DPTR~#(RAMOFF+GR) ;Copy break enable image into sftwr 
FI27 740B =1 3819 MOV A,#PROGRAM_BREAK 
FI29 FO =1 3820 MOVX @DPTR,A 

=1 3821 RUN USER: 
F12A 90BOFB =1 3822 MOV DPTR,#(RAMOFF+BREAK STATUS) 
FI2D 74FB =1 3823 MOV A,#NOT STEP -
FI2F FO =1 3824 MOVX @DPTR,~ ;Clear the step flag to show a 'run' condition 
FI30 12EF85 =1 3825 CALL BREAK VECTOR 
FI33 7AFl =1 3826 MOV PARAMl,#HIGH(XEQT MSG) 
FI35 7B65 =1 3827 MOV PARAM2,#LOW{XEQT MSG) 
FI37 12E9CD =1 3828 CALL IPRINT STRING -
FI3A 7A03 =1 3829 MOV PARAMl~#GR_PORT 
Fl3C 12E60B =1 3830 CALL UPI CMO 
FI3F 7A08 =1 3831 MOV PARAM1,#CLR BRK LATCHES ;Clear all break latches 
FI41 12E61E =1 3832 CALL UPI OUT - -
F144 90BOF6 =1 3833 MOV DPTR,#(RAMOFF+GR) ;Copy break enable image into hrdwr 
F147 EO =1 3834 MOVX A,@()PTR 
F148 FA =1 3835 MOV PARAMl,A 
FI49 12E61E =1 3836 CALL UPI OUT ;Send it to the UPI data channel 
F14C 02EEAC =1 3837 JMP UNBREAK 

=1 3838 .****************************************************************** , 
=1 3839 RUN USER RETURN: 

F14F 7AFl =1 3840 NOV PARAMl,#HIGH(BREAK MSG) 
F151 7B77 =1 3841 MOV PARAM2,#LOW{BREAK MSG) 
F153 12E9CD =1 3842 CALL IPRINT STRING -
F156 12EF58 =1 3843 CALL READ PC 
F159 AAFO =1 3844 MOV PARAMl,B ;Display the user PC 
F15B FB =1 3845 MOV PARAM2,A 
FI5C 12E70A =1 3846 CALL I LSTWRO 
F15F 12E396 =1 3847 CALL IWAIT FOR USER ;And goto the monitor. 
F162 02E2C9 =1 3848 JMP START- -

=1 3849 ;********************************************************************** 
=1 3850 XEQTySG: 

F165 11 =1 3851 DB 17,CR,LF,('EXECUTION BEGUN') 
FI66 OD 
F167 OA 
F168 45584543 
F16C 5554494F 
F170 4E204245 
FI74 47554E 

=1 3852 BREA~MSG: 
Fl77 16 =1 3853 DB 22,CR,LF,{'EXECUTION HALTED PC=') 
F178 OD 
F179 OA 
F17A 45584543 
FI7E 5554494F 
F182 4E204841 
FI86 4C544544 
FI8A 20504330 

3854 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5.18.81 PAGE 101 

LOC OBJ LINE SOURCE 

3855 +1 $INCLUDE(:Fl:MONFUN.INC) 
=1 3856 .****************************************************************** . 
=1 3857 
=1 3858 NAME: LIST CMD 
=1 3859 
=1 3860 ABSTRACT: This routine gets the 'keyword =' message and sets 
=1 3861 up the LSTFLG to display tokens to the console and an auxilary 
=1 3862 terminal. Anytime display is called for. It will also terminate 
=1 3863 any ISIS files with a control Z. List is on when LSTFLG = 1. 
=1 3864 
=1 3865 INPUTS: LSTFLG 
=1 3866 
=1 3867 OUTPUTS: LSTFLG 
=1 3868 
=1 3869 VARIABLES MODIFIED: LSTFLG. PARAMI. ERRNUM 
=1 3870 
=1 3871 ERROR EXITS: 08H (RESET OR ON REQUIRED) 
=1 3872 
=1 3873 SUBROUTINES ACCESSED DIRECTLY: ISIT DISPLAY. IGETOKE. 
=1 3874 IDISPLAY_TOKEN. ICO. UPI_CMD. INEWLINE. IWAIT-Y0R_USER 
=1 3875 
=1 3876 ; 
=1 3877 ;****************************************************************** 
=1 3878 LIST CMD: 

Fl8E 12E76A =1 3879 CALL ISIT DISPLAY ;Sets up 'keyword =' msg 
F191 401E =1 3880 JC DISPLAY LIST ;C=l if display only 
F193 12E8AO =1 3881 CALL IGETOKC 
Fl96 B40F03 =1 3882 CJNE A.#ON_TOKE,LIST_2 ;List turned on. no display 
Fl99 D201 =1 3883 SETB LSTFLG 
Fl9B 22 =1 3884 RET 
Fl9C 754308 =1 3885 LIST 2: MOV ERRNUM.#08H ;Reset or on required 
Fl9F B40E71 =1 3886 CJNE A.#RESET_TOKE.STATE_ERR ;List turned off. no display 
F1A2 12E6FD =1 3887 CALL INEWLINE ;Send a CR.LF for MDS 
FlA5 7A01 =1 3888 MOV PARAM1.#USART_MODE 
FlA7 12E60B =1 3889 CALL UPI CMD 
FlAA C201 =1 3890 CLR LSffiG 
FlAC 7A1A =1 3891 MOV PARAM1.#lAH 
F1AE 02E5CE =1 3892 JMP ICO ;Send cntrl-Z to close MDS file 

=1 3893 DISPLAY LIST: 
FlB1 7AOF =1 3894 -MOV PARAM1,#ON TOKE ;Display 'on' set up 
F1B3 200102 =1 3895 JB LSTFLG,LIST 1 
F1B6 7AOE =1 3896 MOV PARAMl.#RESET TOKE ;Display 'reset' set up 
FlB8 12E9EO =1 3897 LIST_I: CALL mISPLAY TOKEN 
F1BB 02E396 =1 3898 JMP IWAIT FOR USER 

=1 3899 +1 $EJECT 
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LOC OBJ 

FlBE 12E76A 
FlCl 4068 
F1C3 12E74F 
FlC6 90F216 
FlC9 7800 

F1CB E8 
FlCC 93 
FICO B5493F 
FlDO E54A 
F102 B80038 

FlD5 75430A 
FlD8 B41038 

FlOB 90BOF7 
FlDE E549 
FlEO FO 
FlEl A3 
FlE2 E54A 
FlE4 FO 
FlE5 7582FC 
F1E8 E8 
FlE9 FO 

FlEA 90BOFC 
FlED EO 
FlEE 23 
FlEF F5FO 
FIFl 90F21D 
F1F4 93 

LINE 

=1 3900 
=1 3901 
=1 3902 
=1 3903 
=1 3904 
=1 3905 
=1 3906 
=1 3907 
=1 3908 
=1 3909 
=1 3910 
=1 3911 
=1 3912 
=1 3913 
=1 3914 
=1 3915 
=1 3916 
=1 3917 
=1 3918 
=1 3919 
=1 3920 
=1 3921 
=1 3922 
=1 3923 
=1 3924 
=1 3925 
=1 3926 
=1 3927 
=1 3928 
=1 3929 
=1 3930 
=1 3931 
=1 3932 
=1 3933 
=1 3934 
=1 3935 
=1 3936 
=1 3937 
=1 3938 
=1 3939 
=1 3940 
=1 3941 
=1 3942 
=1 3943 
=1 3944 
=1 3945 
=1 3946 
=1 3947 
=1 3948 
=1 3949 
=1 3950 
=1 3951 
=1 3952 
=1 3953 
=1 3954 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSe #1.0' 

SOURCE 

.****************************************************************** , 

NAME: BAUD_CMD/ SET_BAUD 

ABSTRACT: This routine will allow the user to display the 
baud rate or change the baud rate to any legal value between 
110 and 9600. Default on power up is 2400. 

INPUTS: BAUD_HIGH, BAUD_LOW 

OUTPUTS: BAUD_HIGH, BAUD_LOW, BAUOKEY 

5,18,81 

VARIABLES MODIFIED: DPTR, ERRNUM, A, B, BAUD_HIGH, BAUD_LOW, BAUDKEY 

ERROR EXITS: OAH (ILLEGAL BAUD VALUE) 

SUBROUTINES ACCESSED DIRECTLY: ISIT_DISPLAY, IGETNUM, IERROR, 
ILSTWRD, IWAIT-Y0R_USER 

; 
.****************************************************************** , 
BAUD CMD: 

- CALL 
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JC 
CALL 
MOV 
MOV 

ISIT DISPLAY 
BAUDIJISPLAY 
IGETNUM 
OPTR,#BAUD RATE 
POINTO,#OOH 

;Check table for a valid baud rate request. 

BS LOOP: 
MOV 
MOVC 
CJNE 
MOV 
CJNE 

A,POINTO 
A,@A+DPTR 
A,VALHGH,BS 2 
A,VALLOW -
POINTO,#OOH,B~l 

MOV 
CJNE 

PRE SET BAUD: 

ERRNUM,#OAH 
A,#10H,STATE_ERR 

- -MOV· DPTR,#(RAMOFF+BAUD HIGH) 
MOV A,VALHGH -
MOVX @DPTR , A 
INC DPTR 
MOV A,VALLOW 
MOVX @DPTR,A 
MOV DPL,#BAUDKEY 
MOV A,POINTO 
MOVX @DPTR,A 

;If POINTO=O, the lower 2 digits better be 
;10 because the baud rate is 110. 
;Illegal baud value 

.******************************************************************* , 
SET BAUD: 

- MOV 
MOVX 
RL 
MOV 
MOV 
MOVC 

DPTR,#(RAMOFF+BAUDKEY) 
A,@DPTR 
A 
B,A 
DPTR,HTIMER PRESET 
A,@A+DPTR -



MCS-51 MACRO ASSEMBLER 'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 103 

LOC OBJ LINE SOURCE 

FlF5 C5FO =1 3955 XCH A,B 
FlF7 A3 =1 3956 INC DPTR 
FlF8 93 =1 3957 MOVC A,@A+DPTR 
FlF9 C5FO =1 3958 XCH A,B ;Store the timer preset value. 
FlFB 90B805 =1 3959 MOV DPTR,#(RAMIO+TIMER HIGH) 
FlFE 4440 =1 3960 ORL A,#CONTINUOUS_MODE-
F200 FO =1 3961 MOVX @DPTR,A 
F201 1582 =1 3962 DEC DPL 
F203 E5FO =1 3963 MOV A,B 
F205 FO =1 3964 MOVX @DPTR,A 
F206 90B800 =1 3965 MOV DPTR ,#RAMIO ;Start - load timer 
F209 74CO =1 3966 MOV A,#START 16 TIMER 
F20B FO =1 3967 MOVX @DPTR,A - -
F20C 22 =1 3968 RET 
F20D 60CC =1 3969 BM 1: JZ PRE SET BAUD ;Else the lower 2 digits better be 0 

=1 3970 ;because all the other rates end in O. 
F20F 08 =1 3971 BS 2: INC POINTO 
F210 B496B8 =1 3972 CJNE A,#HIGH(9600H),BS_LOOP 

=1 3973 STATE ERR: 
F213 02E3CA =1 3974 JMP IERROR 

=1 3975 BAUD RATE: 
F216 01 =1 3976 DB HIGH (llOH) 
F217 03 =1 3977 DB HIGH(300H) 
F218 06 =1 3978 DB HIGH(600H) 
F219 12 =1 3979 DB HIGH (l200H) 
F21A 24 =1 3980 DB HIGH(2400H) 
F21B 48 =1 3981 DB HIGH(4800H) 
F21C 96 =1 3982 DB HIGH(9600H) 

=1 3983 TIMER PRESET: 
F21D 0470 =1 3984 DW 1136 
F21F 01A1 =1 3985 DW 0417 
F221 DODO =1 3986 DW 0208 
F223 0068 =1 3987 DW 0104 
F225 0034 =1 3988 DW 0052 
F227 001A =1 3989 DW 0026 
F229 OOOD =1 3990 DW 0013 

=1 3991 .****************************************************************** , 
=1 3992 BAUD DISPLAY: 

F22B 90BOF7 =1 3993 MOV DPTR,#(RAMOFF+BAUD HIGH) 
F22E EO =1 3994 MOVX A,@DPTR -
F22F FA =1 3995 MOV PARAM1,A 
F230 A3 =1 3996 INC DPTR 
F231 EO =1 3997 MOVX A,@DPTR 
F232 FB =1 3998 MOV PARAM2,A 
F233 12E7DA =1 3999 CALL ILSTWRD 
F236 02E396 =1 4000 JMP IWAIT FOR USER 

=1 4001 +1 $EJECT 
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LOC OBJ LINE SOURCE 

=1 4002 .****************************************************************** , 
=1 4003 
=1 4004 NAME: TOP CMD 
=1 4005 
=1 4006 ABSTRACT: This routine will set the top of memory to a value 
=1 4007 requested by the user. It will error for values> 7FFFH. 
=1 4008 It will also list the current TOP value to the console upon 
=1 4009 request. 
=1 4010 
=1 4011 INPUTS: TOP_STORE 
=1 4012 
=1 4013 OUTPUTS: TOP STORE 
=1 4014 
=1 4015 VARIABLES MODIFIED: DPTR, A, B, PARAM1, ERRNUM 
=1 4016 
=1 4017 ERROR EXITS: ODH (TOP VALUE > 7FFFH) 
=1 4018 
=1 4019 SUBROUTINES ACCESSED DIRECTLY: IS IT_DISPLAY , IGETNUM, ILSTBYT, 
=1 4020 IWAIT FOR USER 
=1 4021 
=1 4022 ; 
=1 4023 .****************************************************************** , 

F239 12E76A =1 4024 TOP CMD:CALL ISIT DISPLAY 
F23C 90BOF9 =1 4025 MOV DPTR:#(RAMOFF+TOP STORE) 
F23F 401A =1 4026 JC TOP DISPLAY -
F241 12E74F =1 4027 CALL IGETNUM 
F244 E549 =1 4028 MOV A,VALHGH ;Do not allow top> 32k 
F246 75430D =1 4029 MOV ERRNUM,#ODH ;Top value> 7FFFH 
F249 20ElC7 =1 4030 JB ACC.7,STATE_ERR 
F24C F5FO =1 4031 MOV B,A ;Check for the special case of OOOOH 

=1 4032 ;otherwise the display should end 
F24E 454A =1 4033 ORL A,VALLOW ;with an FFH 
F250 6002 =1 4034 JZ ST 1 
F252 05FO =1 4035 INC B-

=1 4036 ST 1: 
F254 E5FO =1 4037 MOV A,B 
F256 90BOF9 =1 4038 MOV DPTR,#(RAMOFF+TOP_STORE) 
F259 FO =1 4039 MOVX @()PTR,A 
F25A 22 =1 4040 RET 

=1 4041 .****************************************************************** , 
=1 4042 TOP DISPLAY: 

F25B EO =1 4043 MOVX A,@DPTR ; Ca 11 1 i st byte( top). 
F25C 6001 =1 4044 JZ TOP LIST 2 
F25E 14 =1 4045 DEC A 

=1 4046 TOP LIST 2: 
F25F FA =1 4047 - MOV PARAM1,A 
F260 12E7DF =1 4048 CALL ILSTBYT 
F263 90BOF9 =1 4049 MOV DPTR,#(RAMOFF+TOP STORE) 
F266 EO =1 4050 MOVX A,@()PTR -
F267 6008 =1 4051 JZ TOP LIST 0 
F269 7AFF =1 4052 MOV PARAM1,#OFFH 
F26B 12E7DF =1 4053 CALL ILSTBYT 
F26E 02F276 =1 4054 JMP TOP_LIST_1 

=1 4055 TOP LIST 0: 
F271 7AOO =1 4056 "ROV PARAM1,#00H 
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LOC OBJ 

F273 12E7DF 

F276 02[396 

LINE SOURCE 

=1 4057 CALL 
=1 4058 TOP LIST 1: 
=1 4059 - JMP 
=1 4060 +1 $EJECT 

ILSTBYT 

IWAIT FOR USER 
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LOC OBJ 

F279 12E76A 
F27C 75430E 
F27F 5092 
F281 E560 
F283 90F29D 
F286 7F05 

F288 13 

F289 20E004 
F28C A3 
F28D A3 
F28E DFF8 

F290 E4 
F291 93 
F292 FA 
F293 E4 
F294 A3 
F295 93 
F296 FB 
F297 12E9CD 
F29A 02E396 

F29D F2A9 
F29F F2B4 
F2A1 F2C3 
F2A3 F2D1 
F2A5 F2DC 
F2A7 F2E8 

F2A9 OA 
F2AA 55534552 

LINE 

=1 4061 
=1 4062 
=1 4063 
=1 4064 
=1 4065 
=1 4066 
=1 4067 
=1 4068 
=1 4069 
=1 4070 
=1 4071 
=1 4072 
=1 4073 
=1 4074 
=1 4075 
=1 4076 
=1 4077 
=1 4078 
=1 4079 
=1 4080 
=1 4081 
=1 4082 
=1 4083 
=1 4084 
=1 4085 
=1 4086 
=1 4087 
=1 4088 
=1 4089 
=1 4090 
=1 4091 
=1 4092 
=1 4093 
=1 4094 
=1 4095 
=1 4096 
=1 4097 
=1 4098 
=1 4099 
=1 4100 
=1 4101 
=1 4102 
=1 4103 
=1 4104 
=1 4105 
=1 4106 
=1 4107 
=1 4108 
=1 4109 
=1 4110 
=1 4111 
=1 4112 
=1 4113 
=1 4114 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: CAUSE CMD 

ABSTRACT: This routine will display the reason detected 
for a break execution. It is a display-only function. 
The cause is determined and stored during BREAK. 

INPUTS: CAUSE IMAGE 

OUTPUTS: None 

VARIABLES MODIFIED: A, DPTR, COUNT, PARAM1, PARAM2, ERRNUM 

ERROR EXITS: OEH (DISPLAY ONLY) 

SUBROUTINES ACCESSED DIRECTLY: ISIT_DISPLAY, I PRINT_STRING, 
IWAIT FOR USER 

, 
;****************************************************************** 
CAUSE CMD: 

;Display only 

5,18,81 

CALL 
MOV 
JNC 
MOV 
MOV 
MOV 

ISIT DISPLAY 
ERRNUM,#OEH 
STATE ERR 
A,CAUSE IMAGE 
DPTR,#CAUSE TAB 
COUNT,#5 - ;Output the appropriate message. 

CL LOOP: 

CL 0: 

RRC 

JB 
INC 
INC 
DJNZ 

CLR 
MOVC 
MOV 
CLR 
INC 
MOVC 
MOV 
CALL 
JMP 

CAUSE TAB: 
OW 
OW 
DW 
OW 
OW 
OW 

USER MSG: 
- DB 

A 

ACC.O,CL 0 
DPTR -
DPTR 
COUNT,CL_LOOP 

A 
A,@A+DPTR 
PARAM1,A 
A 
DPTR 
A,@A+DPTR 
PARAM2,A 
IPRINT STRING 
IWAIT FOR USER 

USER MSG 
GUARD MSG 
PROG MSG 
DATA-MSG 
SINGLE STEP MSG 
NOBRK MSG -

10,('USER ABORT') 

;Isolate the bit which indicates the 
;cause of the break. 
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LOC OBJ LINE SOURCE 

F2AE 2041424F 
F2B2 5254 

=1 4115 GUARD_MSG: 
F2B4 OE =1 
F2B5 47554152 

4116 DB 14,('GUARDED ACCESS') 

F2B9 44454420 
F2BD 41434345 
F2C1 5353 

=1 4117 PROG MSG: 
F2C3 00 =1 4118 DB 13, ('PROGRAM BREAK') 
F2C4 50524F47 
F2C8 52414020 
F2CC 42524541 
F2DO 4B 

=1 4119 DATA_MSG: 
F2D1 OA =1 4120 DB 10,('DATA BREAK') 
F2D2 44415441 
F2D6 20425245 
F2DA 414B 

=1 4121 SINGLE_STEP_MSG: 
F2DC OB =1 4122 DB 11,('SINGLE STEP') 
F2DD 53494E47 
F2E1 4C452053 
F2E5 544550 

=1 4123 NOBRK MSG: 
F2E8 OB =1 4124 DB 11,('WHAT BREAK?') 
F2E9 57484154 
F2ED 20425245 
F2F1 414B3F 

=1 4125 +1 $EJECT 
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LOC OBJ LINE SOURCE 

=1 4126 .****************************************************************** , 
=1 4127 
=1 4128 NAME: SEND BYTE 
=1 4129 
=1 4130 ABSTRACT: This routine outputs one byte, in either hex or 
=1 4131 binary depending on the setting of the binary flag, to 
=1 4132 the USART. A new checksum is calculated and returned. 
=1 4133 
=1 4134 INPUTS: CHECKSUM, A 
=1 4135 
=1 4136 OUTPUTS: CHECKSUM 
="1 4137 
=1 4138 VARIABLES MODIFIED: A, PARAM1 
=1 4139 
=1 4140 ERROR EXITS: None 
=1 4141 
=1 4142 SUBROUTINES ACCESSED DIRECTLY: ICO, ILSTBYT 
=1 4143 
=1 4144 ; 
=1 4145 .*****************************************************************~ , 
=1 4146 SEND_BYTE: 

F2F4 CE =1 4147 XCH A,CHECKSUM 
F2F5 2E =1 4148 ADD A,CHECKSUM 
F2F6 CE =1 4149 XCH A,CHECKSUM 
F2F7 FA =1 4150 MOV PARAM1,A 
F2F8 200503 =1 4151 JB BINARY FLG,SEND BINARY 
F2FB 02E7DF =1 4152 JMP ILSTBYT -

=1 4153 SEND_BINARY: 
F2FE 02E5CE =1 4154 JMP ICO 

=1 4155 +1 $EJECT 
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LOC OBJ 

F301 12E632 
F304 20050E 
F307 FA 
F308 12EAOB 
F30B C4 
F30C FD 
F30D 12E5Dl 
F310 FA 
F311 12EAOB 
F314 4D 

F315 CE 
F316 2E 
F317 CE 
F318 22 

LINE 

=1 4156 
=1 4157 
=1 4158 
=1 4159 
=1 4160 
=1 4161 
=1 4162 
=1 4163 
=1 4164 
=1 4165 
=1 4166 
=1 4167 
=1 4168 
=1 4169 
=1 4170 
=1 4171 
=1 4172 
=1 4173 
=1 4174 
=1 4175 
=1 4176 
=1 4177 
=1 4178 
=1 4179 
=1 4180 
=1 4181 
=1 4182 
=1 4183 
=1 4184 
=1 4185 
=1 4186 
=1 4187 
=1 4188 
=1 4189 
=1 4190 
=1 4191 
=1 4192 +1 

SOURCE 

.****************************************************************** , 

NAME: HEXBIN 

ABSTRACT: Reads two characters from the input device and 
converts them to binary. If the binary flag is set, then 
one binary character is input. This value is added to the 
checksum byte and also returned to the calling routine. 

INPUTS: BINARY-FLG, CHECKSUM 

OUTPUTS: CHECKSUM 

VARIABLES MODIFIED: PARAM1, A, TEMP 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UPI_IN, IASCII_TO_HEX, ICI 

, 
.****************************************************************** , 
HEXBIN: CALL 

JB 
MOV 
CALL 
SWAP 
MOV 
CALL 
MOV 
CALL 
ORL 

BINARY LOAD: 
- XCH 

ADD 
XCH 
RET 

$EJECT 

UPI IN 
BIN~Y FLG,BINARY LOAD 
PARAMi:-A -
IASCII TO HEX 
A 
TEMP,A 
ICI 
PARAM1,A 
IASCII TO HEX 
A,TEMP- -

A, CHECKSUM 
A,CHECKSUM 
A,CHECKSUM 

;Move the digit to the upper nibble. 
;Then save it in a temporary location. 

;Then combine with previous digit. 

;Before returning the binary value 
;include it in checksum calculation. 
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LOC OBJ 

F319 12E632 
F31C 547F 
F31E B43AF8 
F321 E4 
F322 FE 
F323 7101 
F325 FF 
F326 7101 
F328 F544 
F32A 7101 
F32C F545 
F32E 7101 
F330 F565 
F332 22 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

LINE 

4193 
4194 
4195 
4196 
4197 
4198 
4199 
4200 
4201 
4202 
4203 
4204 
4205 
4206 
4207 
4208 
4209 
4210 
4211 
4212 
4213 
4214 
4215 
4216 
4217 
4218 
4219 
4220 
4221 
4222 
4223 
4224 
4225 
4226 
4227 
4228 +1 

SOURCE 

; ****************.************************************************** 

; 

ABSTRACT: This routine looks for a colon from the cassette or 
auxilary termimal input, gets the byte count, address and 
file-type tnformation contained in the header and does a checksum. 

INPUTS: None 

OUTPUTS: TYPE, PNTLOW, PNTHGH, COUNT, CHECKSUM 

VARIABLES MODIFIED: A, CHECKSUM, COUNT, PNTHGH, PNTLOW, TYPE 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: ICI, HEXBIN 

.****************************************************************** , 
GET TYPE: 

$EJECT 

CALL 
ANL 
CJNE 
CLR 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
RET 

UPI IN 
A,H7FH 
A,H':' ,GET TYPE 
A -
CHECKSUM,A 
HEXBIN 
COUNT,A 
HEXBIN 
PNTHGH,A 
HEXBIN 
PNTLOW,A 
HEXBIN 
TYPE,A 

;Scan for a colon. 

;Load the byte count from 
;the next two characters of the record. 
;Load the load address 

;Load the record type. 
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LOC OBJ 

F333 7119 
F335 7019 

F337 EF 
F338 600E 
F33A 7101 
F33C FA 
F33D 754600 
F340 12E658 
F343 12E5AA 
F346 DFEF 
F348 7101 
F34A EE 
F34B 60E6 
F34D 02F408 
F350 B401FA 
F353 7101 
F355 EE 
F356 70F5 
F358 12E36C 
F35B AB45 
F35D AA44 
F35F 12EF67 
F362 7A07 
F364 7BOO 
F366 12EA14 
F369 90AOOO 
F36C EO 
F36D 22 

LINE 

=1 4229 
=1 4230 
=1 4231 
=1 4232 
=1 4233 
=1 4234 
=1 4235 
=1 4236 
=1 4237 
=1 4238 
=1 4239 
=1 4240 
=1 4241 
=1 4242 
=1 4243 
=1 4244 
=1 4245 
=1 4246 
=1 4247 
=1 4248 
=1 4249 
=1 4250 
=1 4251 
=1 4252 
=1 4253 
=1 4254 
=1 4255 
=1 4256 
=1 4257 
=1 4258 
=1 4259 
=1 4260 
=1 4261 
=1 4262 
=1 4263 
=1 4264 
=1 4265 
=1 4266 
=1 4267 
=1 4268 
=1 4269 
=1 4270 
=1 4271 
=1 4272 
=1 4273 
=1 4274 
=1 4275 
=1 4276 
=1 4277 
=1 4278 
=1 4279 
=1 4280 +1 

SOURCE 

.****************************************************************** , 

NAME: LOAD HEX 

ABSTRACT: Loads audio cassette data files (type 0) until EOF 
is encountered. Calculates a checksum, passes label (addr), writes 
user PC, converts hex data to binary and returns. 

INPUTS: None 

OUTPUTS: Code memory locations addressed in the file being loaded. 

VARIABLES MODIFIED: A, PARAM1, SELECT, PNTLOW, PNTHGH, ERRNUM 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: GET_TYPE, HEXBIN, INIT_IO, 
ISTORE, WRITE-PC, ITIME 

, 
.****************************************************************** 
LOAD HEX: 

LH 4: 

LH 6: 

$EJECT 

CALL 
JNZ 

MOV 
JZ 
CALL 
MOV 
MOV 
CALL 
CALL 
DJNZ 
CALL 
MOV 
JZ 
JMP 
CJNE 
CALL 
MOV 
JNZ 
CALL 
MOV 
MOV 
CALL 
MOV 
MOV 
CALL 
MOV 
MOVX 
RET 

GET TYPE 
LH 7 

A,COUNT 
LH 6 
HE'XBIN 
PARAMl,A 
SELECT,#O 
ISTORE 
INC PNT 
COUNT,LH 4 
HEXBIN -
A,CHECKSUM 
LOAD HEX 
LH ERROR 
A,H1,LH 8 
HEXBIN -
A, CHECKSUM 
LH 8 
INTT 10 
PARAM2,PNTLOW 
PARAM1,PNTHGH 
WRITE PC 
PARAMT, #07H 
PARAM2,#00H 
!TIME 
DPTR,#UPI DATA 
A,@DPTR -

;If type is not zero (data record) 
;then quit loading records. 
;Load memory until the count gets 
;to zero, COUNT=length read from file 

;Increment the load address. 
;Repeat the load loop until zero. 

;The end of the record has been reached 
;so check the checksum field. 
;Recall CHECKSUM from HEXBIN 

;Look for £OF (type 1) 

;Write addr (label) to user PC 

Wait for 2 char times at 110 baud 
So no other chars get into the 
Command buffer. Flush output 
buffer fl ago 
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LOC OBJ LINE SOURCE 

=1 4281 .****************************************************************** , 
=1 4282 
=1 4283 NAME: STORE HEX 
=1 4284 
=1 4285 ABSTRACT: This routine writes hex bytes on the cassette or to 
=1 4286 the USART from memory. It outputs all record marks and header 
=1 4287 information and calculates a checksum. 
=1 4288 
=1 4289 INPUTS: BINARY FLG, PARTIT LO LOW, PARTIT LO HIGH, PARTIT HI LOW, 
=1 4290 PARTIT_HI_HTGH, Memory contents within-the partition bounds. 
=1 4291 
=1 4292 OUTPUTS: None 
=1 4293 
=1 4294 VARIABLES MODIFIED: PARAM1, PARAM1, C, A, COUNT, TEMP, CHECKSUM, 
=1 4295 SELECT, PNTHGH, PNTLOW, PARTIT LO LOW, PARTIT LO HIGH, 
=1 4296 ERRNUM - - - -
=1 4297 
=1 4298 ERROR EXITS: 14H (FILE READ/WRITE ERROR) 
=1 4299 
=1 4300 SUBROUTINES ACCESSED DIRECTLY: INEWLINE, ITIME, SEND_BYTE, 
=1 4301 IFETCH, READ-PC, UPI_CMD, ICO, IERROR 
=1 4302 
=1 4303 ; 
=1 4304 ;****************************************************************** 
=1 4305 STORE HEX: 

F36E 200511 =1 4306 JB BINARY FLG,SH 6 
F371 7A01 =1 4307 MOV PARAM1~#01H - ;Delay 40 milliseconds. 
F373 7B90 =1 4308 MOV PARAM2,#90H 
F375 12EA14 =1 4309 CALL ITIME 
F378 12E6FD =1 4310 CALL INEWLINE ;Start sending record. 
F37B 7A13 =1 4311 MOV PARAM1,#13H 
F37D 7B88 =1 4312 MOV PARAM2,#88H ;Delay 1/2 sec. 
F37F 12EA14 =1 4313 CALL ITIME 
F382 7A3A =1 4314 SH 6: MOV PARAM1,/f': ' ;Output the record mark. 
F384 12E5CE =1 4315 CALL ICO 
F387 C3 =1 4316 CLR C ;Output hex records while sa<=ea. 
F388 E55A =1 4317 MOV A,PARTIT~I_LOW 
F38A 9558 =1 4318 SUBB A,PARTIT_LO_LOW 
F38C FF =1 4319 MOV COUNT,A ;(Save difference for later use). 
F38D E559 =1 4320 MOV A,PARTIT~I_HIGH 
F38F 9557 =1 4321 SUBB A,PARTIT_LO_HIGH 
F391 FD =1 4322 MOV TEMP,A ;Set count to 16 or the number of bytes 
F392 403E =1 4323 JC SH 5 ;left-whichever is less. 
F394 ED =1 4324 MOV A,TEMP 
F395 6002 =1 4325 JZ SH 1 
F397 7FOF =1 4326 MOV COffin,/fOFH 
F399 EF =1 4327 SH 1: MOV A,COUNT 
F39A 54FO =1 4328 ANL A,/fOFOH 
F39C 6002 =1 4329 JZ SH 2 
F39E 7FOF =1 4330 MOV COUNT,#OFH 
F3AO OF =1 4331 SH 2: INC COUNT 
F3A1 E4 =1 4332 CLR A 
F3A2 FE =1 4333 MOV CHECKSUM,A 
F3A3 EF =1 4334 MOV A,COUNT 
F3A4 51F4 =1 4335 CALL SEND BYTE 
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LOC OBJ LINE SOURCE 

F3A6 E557 =1 4336 MOV A,PARTIT LO HIGH 
F3A8 51F4 =1 4337 CALL SEND Byrr -
F3AA E558 =1 4338 MOV A,PARTIT LO LOW 
F3AC 51F4 =1 4339 CALL SEND BYTE -
F3AE E4 =1 4340 CLR A 
F3AF 51F4 =1 4341 CALL SEND BYTE 

=1 4342 SH 3: ;Now go into a loop to output the data. 
F3Bl 754600 =1 4343 MOV SELECT,#OOH ;Call fetch(O,sa). 
F3B4 855744 =1 4344 MOV PNTHGH,PARTIT LO HIGH 
F3B7 855845 =1 4345 MOV PNTLOW,PARTI~O~OW 
F3BA 12E651 =1 4346 CALL IFETCH 
F3BD 51F4 =1 4347 CALL SEND BYTE 
F3BF E558 =1 4348 MOV A, PART IT _LO_LOW ;Increment the address 
F3C1 2401 =1 4349 ADD A,#OIH 
F3C3 F558 =1 4350 MOV PARTIT_LO_LOW,A 
F3C5 5002 =1 4351 JNC SH 4 
F3C7 0557 =1 4352 INC PAifrIT LO HIGH 
F3C9 DFE6 =1 4353 SH 4: DJNZ COUNT,SH "3 ;Decrement count and loop till zero. 
F3CB EE =1 4354 MOV A, CHECKSUM ;Once done output the negation of the 
F3CC F4 =1 4355 CPL A ; checksum. 
F3CD 04 =1 4356 INC A 
F3CE 51F4 =1 4357 CALL SEND BYTE ;Then go output another record 
F3DO 809C =1 4358 JMP STORE HEX 
F3D2 E4 =1 4359 SH_5: CLR A 
F3D3 FE =1 4360 MOV CHECKSUM,A 
F3D4 51F4 =1 4361 CALL SEND BYTE 
F3D6 12EF58 =1 4362 CALL READ-PC 
F3D9 C5FO =1 4363 XCH A,B -
F3DB 51F4 =1 4364 CALL SEND BYTE 
F3DD E5FO =1 4365 MOV A,B -
F3DF 51F4 =1 4366 CALL SEND_BYTE 
F3E1 E4 =1 4367 CLR A 
F3E2 04 =1 4368 INC A 
F3E3 51F4 =1 4369 CALL SEND BYTE 
F3E5 EE =1 4370 MOV A,CHtCKSUM 
F3E6 F4 =1 4371 CPL A 
F3E7 04 =1 4372 INC A 
F3E8 51F4 =1 4373 CALL SEND BYTE 
F3EA 7A01 =1 4374 MOV PARAN1,#1 
F3EC 7B90 =1 4375 MOV PARAM2, H90H" 
F3EE 12EA14 =1 4376 CALL !TIME 
F3F1 12E6FD =1 4377 CALL INEWLINE 
F3F4 20050A =1 4378 JB BINARYJLG,SH_7 ;Skip control-Z if cassette operation. 
F3F7 7AOl =1 4379 MOV PARAMl,HUSART_MODE ;Select USART mode. 
F3F9 12E60B =1 4380 CALL UPI CMD 
F3FC 7A1A =1 4381 MOV PARAMl,#lAH ;Insert control Z to close MDS file 
F3FE 12E5CE =1 4382 CALL ICO 
F401 7A13 =1 4383 SH_7: MOV PARAMl,#13H 
F403 7B88 =1 4384 MOV PARAM2,H88H 
F405 02EA14 =1 4385 JMP ITIME ;Del ay 1/2 sec to catch cntrl Z in 1 ist mode 

=1 4386 LH_ERROR: 
F408 754314 =1 4387 MOV ERRNUM, #14H ;File read/write error 
F40B 12E3CA =1 4388 CALL I ERROR 

=1 4389 +1 $EJECT 
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LOC OBJ 

F40E 12E8AO 
F411 854961 
F414 854A62 
F417 7AF4 
F419 7BEE 
F41B 12E9CD 
F41E 12E5Dl 

F421 D205 
F423 7M2 
F425 12E60B 
F428 E548 
F42A B4012E 

F42D 7119 
F42F B402FB 
F432 E561 
F434 B544F6 
F437 E562 
F439 B545F1 
F43C 7101 
F43E EE 
F43F 70C7 
F441 7133 
F443 12E36C 
F446 9OAOOO 
F449 EO 

F44A 7AF4 
F44C 7BFF 

LINE 

=1 4390 
=1 4391 
=1 4392 
,,1 4393 
=1 4394 
=1 4395 
=1 4396 
=1 4397 
=1 4398 
=1 4399 
=1 4400 
=1 4401 
=1 4402 
=1 4403 
=1 4404 
=1 4405 
=1 4405 
=1 4407 
"1 4408 
=1 4409 
=1 4410 
=1 4411 
=1 4412 
=1 4413 
=1 4414 
=1 4415 
=1 4415 
=1 4417 
=1 4418 
=1 4419 
=1 4420 

=1 4421 
=1 4422 
=1 4423 
=1 4424 
=1 4425 
=1 4426 

=1 4427 
=1 4428 
=1 4429 
=1 4430 
=1 4431 
=1 4432 
=1 4433 
=1 4434 
=1 4435 
=1 4436 
=1 4437 
=1 4438 
=1 4439 

=1 4440 
=1 4441 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: LOAD_CMD 

ABSTRACT: This routine calls the routine LOAD HEX which 
reads data files from the audio cassette in binary. It sets 
up the user messages and does checksums. 

INPUTS: None 

5,18,81 

OUTPUTS: Code memory locations referenced by the file being loaded. 

VARIABLES MODIFIED: PCNHTI, PCNTLO, BINARY-FLG, PARAM1, A, 
PARAM2 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IGETOKE, IPRINT STRING, 
ICI, UPI CMD, GET TYPE. HEXBIN, LOAD HEX, INIT 10, ILSTWRD, 
IWAIT-F0R_USER - --

; 
.****************************************************************** , 
LOAD CMD: 

- CALL IGETOKE 
PCNTHI, VALHGH 
PCNTLO,VALLOW 
PARAM1,HHIGH CASS MSG 
PARAM2,HLOW CASS MSG 
IPRINT STRING -

;Have a valid LOAD cmd 
;Save addr (label) field 

;Set up °start cassetteO msg 
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MOV 
MOV 
MDV 
MOV 
CALL 
CALL ICI - ;Holds msg on display long enough to be see 

n 
SETB 
MOV 
CALL 
MOV 
CJNE 

LOAD LOOP: 
ory)-

bit 

CALL 
CJNE 
MOV 
CJNE 
MOV 
CJNE 
CALL 
MOV 
JNZ 
CALL 
CALL 
MOV 
MOVX 

MOV 
MOV 

BINARY FLG 
PARAM1:HCASSETTE READ 
UPI CMD -
A, TOKSTR 
A,HNUMBER_TOKE,FILE-PISPLAY 

GET TYPE 
A,d2",LOAD LOOP 
A,PCNTHI -
A,PNTHGH,LOAD LOOP 
A,peNTLO -
A,PNTLOW,LOAD LOOP 
HEXBIN -
A, CHECKSUM 
LH ERROR 
LO~ HEX 
INrr-ro 
DPTR:HUPI DATA 
A,@DPTR -

PARAM1,HHIGH FILE FOUND 
PARAM2,'LOW FlLEJOUND 

;Indicates a binary file 

;Select cassette mode 
;Restore original token 
;If not a number, need to get next 
;Get number off cass and display it (direct 

;O=data file. I=EOF, 2=file label record 
;ls it the beginning of a file? 
;Yes. get the label (addr) 

;Convert to hex, calculate checksum 

;Checksum error 
;Read the data file from cassette 

;Go back to console mode. clear OBF status 

;Set up °File loadedo msg 
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LOC OBJ LINE SOURCE 

F44E 12E9CD =1 4442 CALL IPRINT STRING 
F451 AA61 =1 4443 MOV PARAMl-;i>CNTH I ;Set up file number for display 
F453 AB62 =1 4444 MOV PARAM2,PCNTLO 
F455 12E7DA =1 4445 CALL ILSTWRD 
F458 02E396 =1 4446 JMP IWAIT FOR USER ;Holds msg on display a short time 

=1 4447 FILE_DISPLAY: 
F45B 7119 =1 4448 CALL GET TYPE ;Get here by saying LOAD <CR> 
F45D B402FB "1 4449 CJNE A,#2,FILE DISPLAY ;Ask for directory, cant load wlo file # 
F460 12E36C =1 4450 CALL INIT 10 -
F463 90AOOO =1 4451 MOV D PTR-;-#UP I_DATA 
F466 EO =1 4452 MOVX A,@DPTR ;Go back to console mode, clr OBF status bi 

t 
F467 7AF5 =1 4453 MOV PARAMl,#HIGH NUM FOUND ;Sets up °first file foundo msg 
F469 7BOF ,,1 4454 MOV PARAM2,#LOW NUMjFOUND 
F46B 12E9CD =1 4455 CALL IPRINT STRING 
F46E AA44 =1 4456 MOV PARAMl-;i>NTHGH ;Set up file number (addr) for display 
F470 AB45 =1 4457 MOV PARAM2,PNTLOW 
F472 12E7DA =1 4458 CALL ILSTWRD 
F475 02E396 =1 4459 JMP IWAIT FOR USER ;Holds msg on display a short time 

=1 4460 +1 $EJECT 
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LOC OBJ LINE SOURCE 

=1 4461 .**************************************************************~*** , 
=1 4462 
=1 4463 NAME: SAVE CMD 
=1 4464 
=1 4465 ABSTRACT: This routine writes data in a user specified partition 
=1 4466 to the audio cassette in binary using STORE HEX which provides 
=1 4467 address, type and checksum for each record.-rhis procedure 
=1 4468 takes care of all UPI set up. 
=1 4469 
=1 4470 
=1 4471 

INPUTS: Code memory within the partition 

=1 4472 OUTPUTS: None 
=1 4473 
=1 4474 VARIABLES MODIFIED: PCNTHI, PCNTLO, PARAMl, PARAM2, BINARY FLG 
=1 4475 A, CHECKSUM 
=1 4476 
=1 4477 ERROR EXITS: None 
=1 4478 
=1 4479 SUBROUTINES ACCESSED DIRECTLY: IGETNUM, IGETOKE, IGET PART, IPRINT STRING, 
=1 4480 ICI, UPI_CMD, lCD, SEND_BYTE, IGET_COMMA, IEOL_CHECK, STORE_HEX-
=1 4481 
=1 4482 , 
=1 4483 ;****************************************************************** 
=1 4484 SAVE CMD: 

F478 12E74F =1 4485 CALL IGETNUM 
F47B 854961 =1 4486 MOV PCNTH I, VALHGH 
F47E 854A62 =1 4487 MOV PCNTLO,VALLOW 
F481 12E760 =1 4488 CALL IGET COMMA 
F484 12E8AO =1 4489 CALL IGETOKE 
F487 12E788 =1 4490 CALL IGET PART 
F48A 12E5Al =1 4491 CALL IEOCCHECK 
F48D 7AF4 =1 4492 MOV PARAMl,#HIGH CASS MSG 
F48F 7BEE =1 4493 MOV PARAM2,#LOW CASS_MSG 
F491 12E9CD =1 4494 CALL IPRINT STRING 
F494 12E5Dl =1 4495 CALL ICI 
F497 0205 =1 4496 SETB BINARY FLG 
F499 7A82 =1 4497 MOV PARAM1~#CASSETTE_WRITE 
F49B 12E60B =1 4498 CALL UPI CMD ;Select cassette mode 
F49E 7A3A =1 4499 MOV PARAMl,#': ' 
F4AO 12E5CE =1 4500 CALL ICO 
F4A3 E4 =1 4501 CLR A 
F4A4 FE =1 4502 MOV CHECKSUM, A 
F4A5 51F4 =1 4503 CALL SEND BYTE 
F4A7 E561 =1 4504 MOV A,PCNTHI 
F4A9 51F4 =1 4505 CALL SEND BYTE 
F4AB E562 =1 4506 MOV A,PCNTLO 
F4AD 51F4 =1 4507 CALL SEND BYTE 
F4AF 7402 =1 4508 MOV A,#2-
F4Bl 51F4 =1 4509 CALL SEND BYTE 
F4B3 EE =1 4510 MOV A,CHECKSUM 
F4B4 F4 =1 4511 CPL A 
F4B5 04 =1 4512 INC A 
F4B6 51F4 =1 4513 CALL SEND BYTE 
F4B8 616E =1 4514 JMP STORE HEX 

=1 4515 +1 $EJECT 
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LOC OBJ 

F4BA C205 
F4BC 7AOO 
F4BE 12E60B 
F4C1 7AF4 
F4C3 7BE4 
F4C5 12E9CD 
F4C8 7AOl 
F4CA 12E60B 
F4CD 7133 
F4CF 22 

LINE 

=1 4516 
=1 4517 
=1 4518 
=1 4519 
=1 4520 
=1 4521 
=1 4522 
=1 4523 
=1 4524 
=1 4525 
=1 4526 
=1 4527 
=1 4528 
=1 4529 
=1 4530 
=1 4531 
=1 4532 
=1 4533 
=1 4534 
=1 4535 
=1 4536 
=1 4537 
=1 4538 
=1 4539 
=1 4540 
=1 4541 
=1 4542 
=1 4543 
=1 4544 
=1 4545 
=1 4546 
=1 4547 
=1 4548 +1 

SOURCE 

~****************************************************************** 

NAME: DOWNLOAD CMD 

ABSTRACT: This routine temporarily turns off the list mode, 
selects the console, configures the UPI and loads hex files 

. from the auxil ary termi na 1 into memory. 

INPUTS: None 

OUTPUTS: Code memory location specified in the file being loaded. 

VARIABLES MODIFIED: PARAM1, PARAM2, BINARY FLG 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IPRINT_STRING, UPI_CMD, 
LOAD HEX 

, 
.****************************************************************** , 
DOWNLOAD CMD: 

$EJECT 

CLR 
MOV 
CALL 
MOV 
MOV 
CALL 
MOV 
CALL 
CALL 
RET 

BINARY FLG 
PARAM1:#SELECT CON 
UPI CMD -
PARAM1,#HIGH LOAD MSG 
PARAM2,#LOW LOAD MSG 
IPRINT STRING -
PARAM1:#USART MODE 
UPI CMD -
LOAD HEX 

;Set "LIST = RESET" 

;Print loading msg 

;Select USART mode 

5,18,81 PAGE 117 
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LOC OBJ 

F4DO 12E8AO 
F4D3 12E788 
F4D6 12E5Al 
F4D9 C205 
F4DB C201 
F4DD 7A40 
F4DF 12E60B 
F4E2 616E 

F4E4 09 
F4E5 OD 
F4E6 OA 
F4E7 4C4F4144 
F4EB 494E47 
F4EE 10 
F4EF OD 
F4FO OA 
F4Fl 53544152 
F4F5 54204341 
F4F9 53534554 
F4FD 5445 
F4FF OF 
F500 OD 
F501 OA 
F502 4C4F4144 
F506 45442046 
F50A 494C4520 
F50E 20 
F50F 13 
F510 46495253 
F514 54204649 
F518 4C452046 

LINE 

=1 4549 
=1 4550 
=1 4551 
=1 4552 
=1 4553 
=1 4554 
=1 4555 
=1 4556 
=1 4557 
=1 4558 
=1 4559 
=1 4560 
=1 4561 
=1 4562 
=1 4563 
=1 4564 
=1 4565 
=1 4566 
=1 4567 
=1 4568 
=1 4569 
=1 4570 
=1 4571 
=1 4572 
=1 4573 
=1 4574 
=1 4575 
=1 4576 
=1 4577 
=1 4578 
=1 4579 
=1 4580 
=1 4581 

=1 4582 

=1 4583 

=1 4584 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: UPLOAD CMD 

ABSTRACT: This routine gets a token and partition, turns off 
list mode and outputs hex files to the console through the 
UPI. 

INPUTS: Code memory locations specified by the partition typed 
by the user. 

OUTPUTS: None 

VARIABLES MODIFIED: PARAMl, BINARY-YLG, LSTFLG 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: IGET PART, IGETOKE, 
UPI_CMD, STORE~EX, IEOL_CHECK -

, 
.****************************************************************** 
UPLOAD CMD: 

- CALL IGETOKE 
CALL IGET PART 
CALL I EOL-CHECK 
CLR BINARY FLG 
CLR LSTFLG- ;Set 'LIST = RESET' 

5,18,81 

MOV PARAMl,#40H ;Select Keybd/Oisply with list on. 
CALL UPI CMD 
JMP STORE HEX 

.****************************************************************** , 
LOAD MSG: DB 9,CR,LF,{'LOADING') 

CASSYSG: DB 16,CR,LF,{'START CASSETTE') 

FILE FOUND: DB 15,CR,LF,{'LOADEO FILE ') 

NUM FOUND: DB 19,{'FIRST FILE FOUND = ') 

PAGE 118 
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LOC OBJ 

F51C 4F554E44 
F520 203020 

LINE SOURCE 

4585 ASMBASE: 
4586 END 

5,18,81 PAGE 119 
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XREF SYMBOL TABLE LISTING 

NAME 

A TOKE. 
All" TOKE • • • 
ABR TOKE •• 
ACALL TOKE. 
ACC .-. 

TYPE 

• N 
• N 

N 
N 
N DSEG 

ACC CMD • • L CSEG 
ACCIOKE. N 
ADD-TOKE. • N 
ADDe TOKE • • • • • N 
ADDR-SAVE HIGH.. N 
ADDR-SAVE-LOW • N 
AJ MP-TO KE-. • • N 
ALFNITM. • •• •• L CSEG 
ALPHA • • • • • • • L CSEG 
ANEND • • • •• • L CSEG 
ANL TOKE. • • N 
ANY-BR FLAG • • L BSEG 
ASMrPC~IGH • • • • L DSEG 
ASM-PC-LOW. • L DSEG 
ASM-TOKt. • • • N 
ASMBASE • • • • L CSEG 
ATA TOKE. • • • N 
ATDPTR TOKE • • • • N 
ATRO TOKE. • • N 
ATR1-TOKE • • • N 
AZENIr • •• ••• L CSEG 
AZTEST. • • • L CSEG 
B • • • N DSEG 

B CMD •• 
B-LAB 1 • 
B-LAB-2 • 
B-LAB-3 • 
B-O T-•• 
B-TOKE. • • 
B-V ERR • 
BACKSP. • 
BAR TOKE. 

L CSEG 
L CSEG 
L CSEG 

• L CSEG 
• L BSEG 

• • • N 
• • • L CSEG 

N 
• N BASE •••• •••• N 

L CSEG 
• L CSEG 
• N 
• N 
• L CSEG 

• •• N 
N 

BAUD CMD. • • 
BAUD-DISPLAY. 
BAUD-HIGH •• 
BAUD-LOW. • 
BAUD""'RATE • 
BAUD-TOKE •• 
BAUDK"EY •• 
BEND •••• • • • • L CSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

0051H 452# 549 
005CH 453# 550 
0088H 454# 551 907 2857 
0012H 455# 552 
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OOEOH PREDEFINED 828 829 896 1110 1134 1282 1289 1321 1385 1584 1590 1599 2065 2105 2106 
2109 2110 2486 2917 2938 3004 3056 3188 319i 3194 3283 3287 3308 3320 3324 3424 3427 
3428 3682 4030 4092 

ECF8H 910 3055# 
0098H 456# 553 909 
0024H 457# 554 
0023H 458# 555 
00F3H 404# 3598 
00F4H 405# 
001.3H 459# 556 
E72AH 1706# 2163 2173 
E8ACH 2148 2151# 
E730H 1708 1711# 
0021H 460# 557 
0002H 439# 2893 2902 2923 
004BH 259# 821 
004CH 260# 822 
OOBOH 461# 558 911 
F523H 912 924 4585# 
OOOAH 227# 545 
005FH 449# 546 
0052H 450# 547 
0053H 451# 548 
E712H 1684 1686# 
E706H 1680# 1706 2160 
OOFOH PREDEFINED 827 892 897 1622 1623 2235 2243 2244 2345 2351 2562 2564 3068 3112 3204 

3205 3293 3295 3374 3376 3469 3472 3667 3677 3844 3952 3955 3958 3963 4031 4035 4037 
4363 4365 

EDOAH 914 3067# 
EA74H 2611 2613# 
EA79H 2613 2615# 
EA7EH 2615 2617# 
OOOOH 280# 2146 2200 
009BH 462# 559 913 
EF99H 3555 3558# 
0008H 374# 2082 2085 
0003H 223# 2301 
EOOOH 219# 299 300 301 302 303 304 305 306 308 309 310 311 312 313 314 315 316 317 318 

319 320 323 350 1052 
F1BEH 916 3921# 
F22BH 3923 3992# 
00F7H 408# 808 3938 3993 
00F8H 409# 
F216H 3925 3975# 
OODOH 463# 560 915 
OOFCH 413# 804 3944 3949 
EB95H 2801 2816 2819# 
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NAME TYPE 

BINARY FLG. • 
BINARY-LOAD • 
BITLOP-;
BITROT •• 
BITSTR. 
BK1LOP. 

• • L BSEG 
• • L CSEG 

• L CSEG 
• L CSEG 

• • L CSEG 
• • L CSEG 

BLINK • • N 
L CSEG BM 1. • 

BMOVE •• 
BR CMD •• 
BR-TOKE • • 

• • • • L CSEG 

BRtAK ••••• 
BREAK CONTINUE. • 
BREACMSG ••• 
BREACSTATUS. • 
BREAK\iECTOR. • 
BRK LINE HDR. • 
BRCLOOP-;-
BRKT. 
BRK2. • 
BRK3 ••• 
BRK4. • 
BRK5. • 
BRKEND. 
BRKERR. 
BRKMORE • 
BRKOFF. • • 
BS 2 ••• 
BS-LOOP • • 

• L CSEG 
• N 
• L CSEG 
• L CSEG 
• L CSEG 
• N 
• L CSEG 

L CSEG 
L CSEG 
L CSEG 

• L CSEG 
• L CSEG 
• L CSEG 
• L CSEG 

L CSEG 
• L CSEG 
• L CSEG 

N 
L CSEG 
L CSEG 

C READ •• 
CTOKE •• 
CARSET ••• 

• • • L CSEG 

CASS MSG •••• 
CASSETTE READ • 
CASSETTE-WRITE. • 
CAUSE CMIl" • • 
CAUSIOIMAGE • 
CAUSCTAB •• 
CAUSCTOKE •• 
CBYTEIOKE. • 
CHANGE. • • • 
CHANGE CHECK. • 
CHAR IN:- • • • • 
CHECK ABREV • 
CHECCEPROMS. 
CHECCESC •• 
CHECCFROM •• 
CHECCLOOP •• 

-CHECI\OUT OK. • 
CHECKSUM.-

CHRCNT ••• 
CI ••••• 
CJNE TOKE • 
CL mop. 

• N 
L CSEG 

• L CSEG 
• N 

N 
• L CSEG 

L DSEG 
L CSEG 

• N 
• N · L CSEG 
• L CSEG 

L DSEG 
L CSEG 
L CSEG 

• L CSEG 
L CSEG 
L CSEG 
L CSEG 
N REG 

• L DSEG 
N 
N 
L CSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

0005H 442# 4151 4178 4306 4378 4421 4496 4538 4575 
F315H 4178 4187# 
E6D4H 1611# 1615 
E6DBH 1611 1614# 
E6DEH 1606 1616# 
EC36H 2924# 2940 
0080H 237# 1505 2052 
F20DH 3932 3969# 
EB27H 2567 2770# 
EB96H 908 918 2853# 
0089H 464# 561 917 2865 2979 
E003H 331# 830 3547 3551 3555 
EE46H 3260 3266 3277# 
F177H 3840 3841 3852# 
OOFBH 412# 3258 3311 3626 3726 3822 
EF85H 3543# 3628 3825 
ECA3H 2904 2947 2977# 
EE10H 3248# 3253 
EE95H 3313 3315# 
EE9EH 3317 3319# 
EE5AH 3283 3289# 
EE6AH 3285 3287 3297# 
EE64H 3292 3294# 
EC12H 2902 2907# 
ECF2H 3004 3029# 
EE3BH 3268 3272# 
COOOH 395# 2895 2924 2989 3011 3262 
F20FH 3930 3971# 
F1CBH 3927# 3972 
E672H 1558 1566# 
005EH 228# 562 
E711H 1682 1683 1685# 
F4EEH 4417 4418 4492 4493 4582# 
0002H 386# 4422 
0082H 387# 4497 
F279H 920 4082# 
0060H 428# 823 3264 3270 3276 3282 3286 3315 3319 3672 4086 
F29DH 4087 4106# 
00D2H 465# 563 919 
0080H 229# 564 921 1557 2566 2611 2733 2772 
ED25H 3075 3080# 
E781H 1824 1832# 

5.18.81 

0050H 264# 989 2055 2075 2108 2114 2147 2159 2170 2176 2238 2250 2254 2309 
E8FAH 2181 2186# 
E3AOH 786 1051# 
E64AH 1507# 1511 
EF74H 3508# 3585 3780 
E3A5H 1054# 1061 
E3C9H 1063 1074# 
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R6 293# 1053 1057 1058 1062 4147 4148 4149 4188 4189 4190 4218 4263 4268 4333 4354 
4360 4370 4434 4502 4510 

0051H 265# 987 2036 2043 2072 2076 
E009H 300# 
0019H 466# 565 
F288H 4089# 4095 
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NAME TYPE 

CL O. • • • • • • • L CSEG 
CLR BRK LATCHES • • N 
CLR-TOKE. • •• N 
CLRlJRK. • • • L CSEG 
CLRLOP. • • • • • • L CSEG 
CMDTAB. • • • • • • L CSEG 
CO. • • • • • N 
COMMA TOKE. •• • N 
CONTINUATION LINE • N 
CONTINUOUS MODE. N 
CONVHEX • :- • • L CSEG 
COPYRIGHT •• •• L CSEG 
COUNT • • • • • N REG 
COUNT!. • • • L CSEG 
COUNTR. • L DSEG 
CPL TOKE. N 
CR.-. • • • N 
CRWAIT. • L CSEG 
CSTS. • • N 
CSTS 1. • L CSEG 
DA rOKE •• • •• N 
DASM TOKE. N 
DATA-BREAK. N 
DATA-MSG. • L CSEG 
DATA-rOKE • N 
DATECODE.. ••• L CSEG 
DBYTE • • • • L CSEG 
DBYTE TOKE. • • N 
DCLAUSE • L CSEG 
DEC HIGH. • • L CSEG 
DECPNT • • • • L CSEG 
DEC-rOKE. • N 
DECODE. • • • • • • L CSEG 
DECODE CALL • • • • L CSEG 
DELAY :- •• ••• N 
DELET • • • • L CSEG 
DIS OR ERR. L CSEG 
DISERR-:- • • L CSEG 
DISFET. • • L CSEG 
DISLOP. • • • • L CSEG 
DISMEM. • • • L CSEG 
DISPLAY LIST •••• L CSEG 
DISPLAv-iOKEN • N 
DIV TOKE. • N 
DJN! TOKE. • N 
DL Y THRU. • • L CSEG 
DL YCNT. • • • L DSEG 
DONT WAIT •• •• L CSEG 
DOWN-MOVE • • • • • L CSEG 
DOWNLOAD CMD. • L CSEG 
DOWNLOAD-TOKE • • • N 
DPH • N DSEG 

DPL •• N DSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

F290H 4092 4096# 
0008H 382# 994 3631 3831 
002AH 467# 566 
ECAFH 781 2866 2887 2987# 
ECB8H 2991# 2993 2995 
E301H 882 883 906# 
E006H 299# 
0002H 373# 1796 2300 2605 2870 3590 3608 
E068H 318# 
0040H 398# 3960 
E7D1H 1915 1919 1942# 1976 1980 
E030H 353# 

5,18,81 

R7 292# 2401 2409 4088 4095 4220 4254 4261 4319 4326 4327 4330 4331 4334 4353 
EBOCH 2720 2722 2724# 
005DH 425# 2699 2700 2701 2715 2724 
002BH 468# 567 
OOODH 375# 964 1139 1650 2057 2061 2305 2308 3851 3853 4581 4582 4583 
E80AH 2046# 2081 2088 2091 2103 2107 2117 
EOOCH 301# 
E5EFH 1320# 1321 
002CH 469# 569 
00B8H 470# 568 570 923 
OOODH 390# 3801 3814 
F2DIH 4110 4119# 
00D3H 471# 571 3798 3811 
E046H 354# 
E6A1H 1582 1588# 
0082H 472# 572 925 1588 2613 2735 
EFCFH 3593 3610# 
E5BCH 1225 1227# 
E5B3H 1222# 2793 2802 
0035H 473# 573 
E2E4H 884 886# 903 
E2DAH 879 881# 
00F5H 406# 3619 3729 
E855H 2080 2082# 
EA4EH 2563 2568# 
EAA9H 2639# 2663 
EAF8H 2702 2716# 
EAD4H 2700# 2728 
EAD1H 2570 2699# 
F1B1H 3880 3893# 
E059H 313# 
0031H 474# 574 
0025H 475# 575 
FOADH 3733 3739# 
005CH 424# 3731 3732 3734 
E64CH 1504 1509# 
EB75H 2781 2804# 2818 
F4BAH 928 4537# 
OOEOH 476# 576 927 

PAGE 122 

0083H PREDEFINED 825 1060 1124 1318 1323 1410 1418 1441 1449 1475 1478 1555 2352 2353 
2397 2516 2525 2912 2914 2915 2933 2935 2936 3006 3008 3009 3019 3020 3123 3187 3190 
3430 

0082H PREDEFINED 804 824 1125 1317 1324 1409 1419 1440 1450 1474 1479 1556 1585 1591 1604 
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NAME 

DPTR CMD. • 
DPTR-TOKE • • 
DT LOOP • • 
DTO •••• 
DTO 0 •••• 
DT1-••••• 
ENDMOD. • • 
EOl CHECK • • 
EOCERROR • 
EOCTOKE •• 
EOLMEM •••• 
EQlMOD. • • 
EQUAL TOKE. 
ERR .-. 
ERRMOD. 
ERRNUM. • • 

TYPE 

L CSEG 
• N 

L CSEG 
• L CSEG 
• L CSEG 

L CSEG 
• L CSEG 

N 
L CSEG 
N 

•• L CSEG 
• L CSEG 

N 
L CSEG 
L CSEG 
l DSEG 

ERROR • • • • N 
ERROR BEGIN • • L CSEG 
ERROR-LOOP. • • l CSEG 
ERROR~SG • l CSEG 
ERROR-TABLE l CSEG 
ERROR-TEST. • •• l CSEG 
ERRSET. L CSEG 
ESC. • N 
EXERRO. L CSEG 
EXERR1. • ••• L CSEG 
FO. • • N BSEG 
FETCH. • N 
FETEND. • L CSEG 
FETERR. • • • • L CSEG 
FILE DISPLAY. • L CSEG 
FILr-FOUND. • • • • L CSEG 
FILL! • • • • • L CSEG 
FILLMEM • • • L CSEG 
FILlOOP • • • L CSEG 
FIRST FLAG.. • L BSEG 
FOREVER TOKE.. • N 
FROM TOKE • • N 
GET COMMA. ••• N 
GET-PART. N 
GET-TYPE. • L CSEG 
GETCHR ••• ' • L CSEG 
GETEOL. • • • N 
GETNUM. • • • • N 
GETOKE. • N 
GO CMD. • • • • L CSEG 
GO-rOKE • • • • • • N 
GOOD TOKE FOUND. L CSEG 
GR. :- •• -. N 
GR PORT • • N 
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1605 2349 2350 2398 2519 2524 2909 2910 2930 2931 3002 3010 3016 3017 3124 3186 3190 
3193 3196 3200 3204 3207 3210 3213 3216 3219 3222 3228 3231 3234 3237 3240 3243 3258 
3363 3366 337033743377 338033843387 33903396 3399 3402 3405 3408 3411 3414 3417 
3422 3422 3425 3428 3431 3466 3478 3604 3689 3944 3962 

ED4BH 930 3122# 
OOAIH 230# 577 929 
E9F5H 2445# 2450 
E9EEH 2438 2440# 
E9E3H 2434# 2442 
E9F2H 2439 2443# 
EBEOH 2879 2884# 
E06EH 320# 
E5A5H 1189 1191# 
0007H 226# 879 1189 1824 2305 2607 2855 2872 3781 
EAA6H 2605 2635 2638# 
EBA9H 2855 2860# 
0004H 372# 1834 2302 2563 2861 
E6B3H 1580 1584 1590 1595# 
EBA6H 2772 2859# 2861 2886 
0043H 251# 812 904 1116 1122 1192 1578 1594 1784 1795 1833 1862 1880 2184 2287 2662 2771 

2858 2860 2885 3029 3269 3559 3611 3615 3671 3795 3804 3810 3885 3935 4029 4084 4387 
E05FH 315# 
E401H 1123 1129# 
E403H 1132# 1134 
E40CH 1064 1065 1113 1114 1138# 
E413H 1070 1071 1120 1140# 
E3F1H 1121# 1137 
E989H 2288 2307# 
001BH 379# 1291 3275 3749 
FOOFH 3612 3616 3618 3639# 
FOCDH 3755# 3796 3805 3811 
00D5H PREDEFINED 1551 1554 1558 1570 1575 1586 1592 1606 
E04AH 308# 
E683H 1565 1568 1572 1575# 1596 1613 
E6BOH 1564 1594# 
F45BH 4425 4447# 4449 
F4FFH 4440 4441 4583# 
EADOH 2674 2677# 
EAACH 2566 2662# 
EABBH 2667# 2676 
0003H 440# 2894 2945 2948 
0008H 477# 579 3788 
0009H 478# 578 580 3510 
E06BH 319# 
E065H 317# 
F319H 4213# 4216 4251 4427 4448 
E7F7H 2036# 2149 2169 2175 2249 2256 2312 
E053H 311# 
E050H 310# 
E056H 312# 
FODOH 932 3779# 
00C2H 479# 581 931 
E901H 2180 2191# 
00F6H 407# 790 3791 3800 3813 3818 3833 
0003H 384# 992 3629 3829 
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NAME 

GTO • 
GTl • 
GUARD MSG • 
HEX1.-. 
HEXBIN ••• 
HEXCHR. • • 
HEXEND •••• 
HEXSTR. • • • • 
HORIZONTAL TAB. 
HTEST •• :- •• 
HXTEST ••••• 
IASCII TO HEX. 
IBREAK:- -

TYPE 

L CSEG 
L CSEG 

• • L CSEG 
L CSEG 

• L CSEG 
L CSEG 
L CSEG 

• L CSEG 
N 

• L CSEG 
L CSEG 
L CSEG 
L CSEG 

ICI •••••• 
ICO ••••••• 

• L CSEG 
L CSEG 

L CSEG 
L CSEG 

ICONTINUATION LINE. 
ICSTS •••• -. 
IDISPLAY TOKEN. • L CSEG 
IE ••• :- • 
lEO •••• 
IEOL CHECK. 
I ERROR ••• 

IFETCH ••• 
IGET COMMA. 
IGET-PART • 
IGETrOL • 
IGETNUM • 
IGETOKE • 

• N DSEG 
• N BSEG 

L CSEG 
• L CSEG 

• L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 

ILSTBYT • L CSEG 
ILSTWRD • L CSEG 
INC HIGH. • L CSEG 
INCPNT • • L CSEG 
INC-TOKE. N 
INtm..INE. L CSEG 
INIT 10 • L CSEG 
INPUT • • • L CSEG 
INPUTOK • L CSEG 
IP. • • • N DSEG 
IPRINT STRING ••• L CSEG 
ISAVE ~D DISPLAY • L CSEG 
ISIT DISPLAY. • L CSEG 
ISTORE ••••••• L CSEG 
ITO • • • • • • • • N BSEG 
ITIME • • • • •• L CSEG 
IWAIT FOR USER.. L CSEG 
IWAIT-FOR-USER 1. L CSEG 
JB TOKE.- - • N 
JBG TOKE. N 
JC TOKE. N 
JMP TOKE. N 
JNBiOKE. N 
JNOOKE. N 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

E90BH 2196 2197# 
E910H 2198 2199# 
F2B4H 4108 4115# 
EA11H 2486 2488# 
F301H 4177# 4219 4221 4223 4225 4256 4262 4267 4433 
E94FH 2232 2252# 
E729H 1698 1702 1704# 
E922H 2229# 2251 
0009H 377# 2092 
E953H 2230 2254# 
E71DH 1696# 2229 
EAOBH 342 2484# 4180 4185 
ED94H 331 3186# 
E5D1H 1281# 1508 2054 3750 4183 4420 4495 
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E5CEH 335 1259# 1506 1651 1653 1829 1978 1982 2083 2086 2115 2408 2458 2714 2730 2982 
3676 3681 3688 3698 3709 3724 3892 4154 4315 4382 4500 

E643H 366 1503# 2726 2946 
E5E8H 1028 1317# 1472 1510 3267 3743 
E9EOH 361 1827 2431# 2708 2906 2964 2980 3897 
00A8H PREDEFINED 3196 3197 3199 3280 3417 3421 3435 
0089H PREDEFINED 3432 
E5A1H 368 1188# 1789 2569 2638 2884 3636 3817 4491 4574 
E3CAH 363 905 1104# 1193 1595 1791 2185 2307 2639 2859 3031 3271 3560 3639 3673 3755 3974 

4388 
E651H 356 1550# 2716 2791 2806 3076 3141 3144 3720 4346 
E760H 367 1793# 4488 
E788H 365 1860# 2559 2867 4490 4573 
E759H 359 1788# 2665 2888 3120 3156 3622 3790 3799 3812 
E74FH 358 1783# 1870 2600 2773 3081 3116 3150 3511 3596 3924 4027 4485 
E8AOH 360 878 1783 1788 1794 1823 1868 1882 2146# 2150 2558 2565 2604 2606 2634 2854 2862 

2871 2882 3509 3515 3591 3607 3609 3797 3807 3809 3881 4414 4489 4572 
E7DFH 340 1068 1117 1969 1973# 2718 3078 3685 3702 3722 4048 4053 4057 4152 
E7DAH 341 1969# 2712 2951 2973 3113 3147 3678 3695 3846 3999 4445 4458 
E5B2H 1217 1219# 
E5AAH 1215# 2603 2675 2727 2808 2817 2918 2939 4260 
0037H 480# 582 
E6FDH 338 1649# 1825 2046 2068 2703 2978 3665 3887 4310 4377 
E36CH 787 877 985# 1107 3297 3303 4270 4437 4450 
E88AH 2092 2108# 
E892H 2109 2110 2111# 
00B8H PREDEFINED 3207 3208 3396 3398 
E9CDH 343 853 1066 1072 1115 1126 2396# 3828 3842 4104 4419 4442 4455 4494 4543 
E7C3H 362 1912# 2629 2631 
E76AH 1820# 3072 3108 3137 3879 3922 4024 4083 
E658H 357 1553# 2602 2668 2795 2810 3083 3152 3155 4259 
0088H PREDEFINED 3433 . 
EA14H 339 1002 1106 2514# 3737 3742 4276 4309 4313 4376 4385 
E396H 364 854 1024# 1127 2723 2907 3079 3114 3148 3753 3847 3898 4000 4059 4105 4446 4459 
E39AH 1027# 1029 
0027H 481# 583 
0028H 482# 584 
00l8H 483# 585 
0032H 484# 586 
0026H 485# 587 
00l7H 486# 588 



MCS-51 MACRO ASSEMBLER 

NAME TYPE 

JNZ TOKE. N 
JZ TOKE. N 
KEY BYTE. L CSEG 
KEYIAB. • • L CSEG 
KEYWORD DISPLAY. L CSEG 
LAB1 •• - • L CSEG 
LAB10 • • L CSEG 
LAB18 • L CSEG 
LABIA • • L CSEG 
LAB1B • • • • L CSEG 
LAB2. • L CSEG 
LAB23 • L CSEG 
LAB3. • L CSEG 
LAB5A • • L CSEG 
LAB5B • • • L CSEG 
LAB6A • • L CSEG 
LAB7. • L CSEG 
LAB8. • • • L CSEG 
LB 10 • • • L CSEG 
LC~LL TOKE.. •• N 
LDLOOP. • • L CSEG 
LEGALI. • • • L CSEG 
LENGTH HIGH • L DSEG 
LENGTH-LOW. • L DSEG 
LF •• -:- • N 
LFTROT. L CSEG 
LH 4. • • • L CSEG 
LH-6. • L CSEG 
LHi. • • •• L CSEG 
LH-8. • • • L CSEG 
UIERROR. L CSEG 
LINBUF. • L DSEG 
LINCNT. • • L DSEG 
LINE START. • L DSEG 
LINMAX. • • • N 
LIST 1. • • • • L CSEG 
LISr-2. • • L CSEG 
LIST-CMD. • • L CSEG 
LISr-TOKE • • N 
LJMP-TOKE • • • N 
LNLGTH. • • • L DSEG 
LOAD CMD. • • .0. L CSEG 
LOAD-HEX.. • • L CSEG 
LOAD-LOOP • • L CSEG 
LOAD-MSG. • • • L CSEG 
LOAD-rOKE • • • • • N 
LODMEM. • • • • L CSEG 
LSSEQL. • • L CSEG 
LSTBRK. • L CSEG 
LSTBYT. • N 
LSTFLG. • • L BSEG 
LSTOUT. • L CSEG 
LSTWRD. • • • N 
MAXHGH. • • • N 
MAXLOW.· •••••• N 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

0015H 487# 589 
0016H 488# 590 
ED10H 3057 3061 3065 3069 3071# 
EOD7H 651# 2183 2344 2444 
ED63H 3125 3130 3136# 
E747H 1744 1750# 
E995H 2308 2312# 
EFDCH 3614 3615# 
E74AH 1749 1753# 
E74BH 1736 1754# 
EBF8H 2895# 2919 2944 2960 2975 
EB20H 2705 2733# 
EC2EH 2917 2921# 
EC1FH 2911 2913# 
EC15H 2901 2908# 
EC4CH 2932 2934# 
EC7EH 2954 2956# 
EC9EH 2971 2973# 
EC6AH 2945 2947# 
0010H 489# 591 
EA57H 2601# 2637 
E866H 2078 2089# 
0063H 431# 1879 2788 
0064H 432# 1876 2785 
OOOAH 376# 964 1139 1652 3851 3853 4581 4582 4583 
E6F7H 1627# 1628 
F337H 4254# 4261 
F348H 4255 4262# 
F350H 4252 4266# 
F34DH 4265# 4266 4269 
F408H 4265 4386# 4435 
0024H 245# 2002 2044 2058 2071 2093 2111 2608 2874 
0053H 267# 2152 2156 2157 2172 
0052H 266# 876 2041 2080 2633 2873 3306 
0018H 235# 245 2090 2102 
F1B8H 3895 3897# 
F19CH 3882 3885# 
F18EH 934 3878# 
00D7H 490# 592 933 
OOllH 491# 593 
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0054H 268# 988 2037 2042 2047 2059 2062 2069 2079 2087 2089 2094 2096 2099 2112 2116 
F40EH 936 4413# 
F333H 4250# 4264 4436 4546 
F42DH 4426# 4428 4430 4432 
F4E4H 4541 4542 4581# 
00E2H 492# 594 935 
EA54H 2564 2600# 
E731H 1736# 2900 2927 2943 
EBEFH 2857 2890# 
E015H 304# . 
0001H 281# 438 785 1108 1504 2064 3305 3883 3890 3895 4576 
EC5BH 2928 2938 2941# 
E018H 305# 
001FH 401# 2896 2988 3013 
OOFFH 400# 2897 2987 



MCS-51 MACRO ASSEMBLER 

NAME TYPE 

MAXNUM FLAG •• • L BSEG 
MEMORy7 • • • • L CSEG 
MEMORY CMD. • • L CSEG 
MON FLAGS. • • N 
MORE CONT • • L CSEG 
MORCSPACE. L CSEG 
MOV TOKE. • • • N 
MOve TOKE. • N 
MOVX-TOKE • • • N 
MUL TOKE. • • N 
MULTISTEP • • • N 
NEWLINE. • • • N 
NEXT ENTRY.. •• L CSEG 
NMTEST. • • • L CSEG 
NO BREAK. • • N 
NOtmK MSG • L CSEG 
NOP TokE. • • • • • N 
NOT-MATCH TBL • • • L CSEG 
NOrSTEP.-. •• • N 
NOT-STEP THREE. L CSEG 
NOmOT. :- • • L CSEG 
NOTDAT. • • L CSEG 
NOTFOR. • • • • L CSEG 
NOTFRM. • • L CSEG 
NOWAIT. • • • L CSEG 
NTLAST. • •• •• L CSEG 
NUM FOUND • • • L CSEG 
NUMBER. • • • • • • L CSEG 
NUMBER FOUND. • • • L CSEG 
NUMBER-OF BYTES • • L DSEG 
NUMBERiOKE • • • • N 
NUMEND7 • L CSEG 
NUMMEN. • • L CSEG 
NUMMOD. • • L CSEG 
OFST.. • • • N 

ON TOKE. • N 
OR-TOKE • • N 
ORt' TOKE. • • N 
ORL-TOKE. • • • • • N 
OUR-CODE HIGH • • • L DSEG 
OUR-CODr-LOW. • • • L OSEG 
OUTTBK. 7 • • • L CSEG 
OUTCHR. • • • • L CSEG 
OUTOKE. • • • • L CSEG 
Pl. • • • • • • N DSEG 
P3. • • • • • • • • N DSEG 
PAl NTER • • • L CSEG 
PARAM1. • • • • N REG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

0004H 441# 985 1736 1739 1754 
E65CH 1552 1555# 
EA2AH 922 926 942 944 960 2554# 
OOFAH 411# 3254 3363 
E882H 2102 2104# 
E877H 2097# 2105 2106 
001FH 493# 595 
001AH 494# 596 
OOlBH 495# 597 
0030H 496# 598 
OOFFH 416# 3624 3728 
EOOFH 302# 
E2F6H 888 899# 
E713H 1688# 1696 1709 2225 2231 
0009H 385# 791 996 3792 
F2E8H 4112 4123# 
003BH 497# 599 
E977H 2289 2295# 
OOFBH 414# 3823 
F02AH 3669 3670 3674# 
E914H 2197 2199 2201# 
F100H 3798 3804# 
FOE8H 3788 3795# 
EF84H 3510 3516# 
EB14H 2727# 2731 
EB19H 2725 2729# 
F50FH 4453 4454 4584# 
E917H 2162 2225# 
E95BH 2255 2257# 
004DH 261# 
0001H 222# 1785 1863 2257 2635 2663 2863 3612 4425 
E71CH 1692 1694# 
EAAIH 2607 2635# 
EBBCH 2865 2867# 2872 2883 
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0010H 234# 449 450 451 453 455 457 458 459 460 466 467 468 469 473 474 475 480 481 482 
483 484 485 486 487 488 489 491 493 494 495 496 497 500 501 504 517 518 519 520 521 522 
524 525 528 529 537 538 539 

OOOFH 498# 600 3882 3894 
OOOBH 499# 601 3808 
0004H 231# 602 
0022H 500# 603 
004EH 262# 
004FH 263# 
ECEAH 3021# 3024 3025 
E840H 2037 2071# 
EC8AH 2957 2959 2962# 
0090H PREDEFINED 3210 3211 3377 3379 
OOBOH PREDEFINED 3213 3214 3380 3383 
E7EOH 2002# 2050 2070 
R2 286# 799 802 851 883 903 990 992 994 996 998 1000 1064 1067 1070 1104 1111 1113 

1116 1124 1258 1416 1447 1505 1559 1563 1573 1622 1650 1652 1680 1688 1699 1745 1746 
1750 1826 1828 1913 1918 1971 1973 1977 1981 2005 2039 2052 2056 2057 2066 2078 2082 
2085 2092 2159 2165 2170 2176 2178 2182 2183 2187 2189 2192 2243 2247 2250 2282 2308 
2346 2397 2407 2457 2485 2514 2601 2628 2630 2667 2707 2711 2713 2717 2729 2792 2807 
2896 2905 2949 2963 2970 2972 2979 2981 2987 2993 3009 3025 3077 3082 3112 3117 3146 



MCS-51 MACRO ASSEMBLER 

NAME TYPE 

PARAM2. • • • • • • N REG 

PARAM3. • • • • • • N REG 
PARAM4. • • • • • • N REG 
P ARAM5. • • • • • • N REG 
PARAM6. • • • • • • N REG 
PARTIT HI HIGH. • • L DSEG 
PARTIT-HI-LOW • • • L DSEG 
PARTIr-LO~IGH. • • L DSEG 
PARTIT-LO-LOW • • • L DSEG 
PARTITToN-E. •• L CSEG 
PC CHA. - • • L CSEG 
PCCMD. • • • L CSEG 
PCTOKE • N 
PCIDH I. • • L DSEG 
PCNTLO. • L DSEG 
PGMBRK. • • • • L CSEG 
PLUS TOKE. N 
PNTHGH. • • • L DSEG 

PNTLOW. • L DSEG 

POINTO. • •• N REG 

POINTl ••• • • N REG 
POP TOKE •• 
polJNll TOKE. 
POWER-ON. • 

• N 
• N 
• L CSEG 
• L CSEG 

L CSEG 
N 

• L CSEG 
• L CSEG 
• L CSEG 

PRE sIT BAUD. 
PRtuNB"[EAK • • 
PRINT STRING. • 
PRINT-STRING 1. • 
PRINT-STRING-E. 
PROG MSG. • :- • 
PROGRAM BREAK • 
PROGRAMIOKE. • 

• • N 
• • N 

PSW •• - •• • N DSEG 
• • L CSEG 
• • N 
• • N 

• • • N BSEG 

PSW CMD •• 
PSWiOKE. • • • 
PUSH TOKE • • 
PXO :- •••• 
RO TOKE • • • 
ReTOKE •• 
R2-TOKE ••• 
R3=rOKE •• 

• • N 
• • N 

• •• N 
• N 
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3151 3154 3295 3298 3300 3309 3348 3350 3353 3357 3360 3483 3512 3629 3631 3633 3667 
3669 3675 3677 3680 3684 3687 3694 3697 3701 3708 3721 3723 3735 3740 3826 3829 3831 
3835 3840 3844 3888 3891 3894 3896 3995 4047 4052 4056 4099 4150 4179 4184 4257 4272 
4274 4307 4311 4314 4374 4379 4381 4383 4417 4422 4440 4443 4453 4456 4492 4497 4499 
4539 4541 4544 4577 

R3 287# 852 1001 1065 1071 1105 1114 1125 1742 1970 2233 2239 2252 2398 2432 2436 2441 
2442 2450 2517 2710 2897 2950 2968 2988 2995 3010 3024 3111 3118 3145 3294 3480 3513 
3668 3670 3691 3736 3741 3827 3841 3845 3998 4103 4271 4275 4308 4312 4375 4384 4418 
4441 4444 4454 4457 4493 4542 

R4 288# 1737 1751 1974 1979 2451 2460 2898 2925 2941 
R5 289# 1738 1743 2899 2926 2942 
R6 290# 
R7 291# 2008 2047 2048 2069 
0059H 273# 1865 1872 1877 2673 2722 2783 2815 3003 4320 
005AH 274# 422 1864 1871 1874 2671 2720 2782 2813 3000 4317 
0057H 271# 1867 1878 2561 2799 3005 3012 4321 4336 4344 4352 
0058H 272# 1866 1875 2560 2797 3001 3015 4318 4338 4345 4348 4350 
E7C1H 1869 1885# 
ED3EH 3109 3115# 
ED2DH 938 3107# 
OOAOH 232# 604 937 
0061H 429# 1235 1236 2775 2780 2787 2789 4415 4429 4443 4486 4504 
0062H 430# 1232 1233 2774 2778 2784 2786 4416 4431 4444 4487 4506 
F121H 3808 3817# 
0005H 225# 2303 
0044H 252# 1218 1226 1234 1235 1555 1579 2561 2628 2672 2711 2721 2779 2783 2800 2814 

2892 2898 2913 2922 2925 2934 2957 2970 3073 3139 3715 4222 4272 4344 4430 4456 
0045H 253# 1215 1216 1222 1223 1231 1232 1556 1583 1589 1597 1608 1616 1624 2560 2630 

2670 2710 2719 2777 2782 2798 2812 2891 2899 2908 2921 2926 2929 2959 2966 3056 3060 
3064 3068 3123 3128 3133 3143 3153 3718 4224 4271 4345 4432 4457 

RO 284# 1916 1917 1920 1921 2045 2060 2061 2073 2074 2095 2100 2101 2113 2114 2151 
2154 2155 2158 2166 2167 2168 2171 2342 2357 2360 2608 2610 2612 2614 2616 2617 2618 
2619 2620 2622 2623 2624 2625 2626 2627 2632 2874 2875 2876 2877 2878 2879 2880 2881 
3247 3250 3252 3253 3926 3928 3932 3945 3971 

R1 285# 2002 2004 2007 
002DH 501# 605 
0006H 224# 2304 
E267H 325 344 345 346 347 348 780# 
FIDBH 3937# 3969 
EEA6H 3275 3320 3322# 
EOIEH 306# 
E9D6H 2403# 2409 
E9DFH 2402 2410# 
F2C3H 4109 4117# 
OOOBH 391# 3814 3819 
00D5H 502# 606 3805 
ooDOH PREDEFINED 826 3060 3216 3217 3244 3384 3386 
ECFEH 940 3059# 
0099H 503# 607 939 
002FH 504# 608 
00B8H PREDEFINED 3434 
0090H 505# 609 
0091H 506# 610 
0092H 507# 611 
0093H 508# 612 
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NAME TYPE 

N 
N 

R4 TOKE • 
R5-TOKE • 
R6-TOKE • 
R7-TOKE • 
RAMIO • 
RAMOFF. 

• • • • N 
• N 

• • N 
• • N 

RBIT •••• • L CSEG 
N RBIT TOKE •• 

RBOuf ••• 
RBS TOKE. • 
RBYTE •••• 
RBYTE TOKE. 

• • N 

READ l'C • • • 
REG -; ••• 
REPAINT •• 
REPAINT 1 • 
REPAINT-2 • 
RESET CMD • 
RESET-TOKE. • 
RET TOKE ••• 
RET! TOKE • • 
RHTR'U'r •• 
RL TOKE •• 
RL4 ••• 
RLC TOKE. 
RR TOKE •• 
RRC TOKE. 
RSTROD •• 
RUBOUT •• 
RUN USER. • • • • 
RUN-USER RETURN • 
S S-1 • -; •••• 
S-S-2 •••••• 
S-S-3 •••••• 
SAVE AND DISPLAY. 
SAVCCMD-; •• 
SAVCSEL ••• 
SAVtTOKE •• 
SCON-; •••• 
SELECT •••• 
SELECT CON. • 
SEND BINARY • • 
SENDBYTE • 

N 
• L CSEG 

N 
L CSEG 
N 
L CSEG 

• L CSEG 
L CSEG 

• N 
N 
N 
N 

• L CSEG 
N 

• L CSEG 
• N 

N 
N 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
N 
N 

• N DSEG 
L DSEG 
N 
L CSEG 
L CSEG 

SET BAUD •• 
SETB TOKE. 
SETBRK. 

• • L CSEG 
N 

SH 1. 
SH-2. 
SH-3. 
SH-4 •• 
SH-5. 
S116. 

L CSEG 
• L CSEG 

L CSEG 
L CSEG 

• L CSEG 
• L CSEG 
• L CSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

0094H 509# 613 
0095H 510# 614 
0096H 511# 615 
0097H 512# 616 
B800H 396# 3959 3965 
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BOOOH 394# 790 796 808 1352 1383 1577 3188 3254 3311 3323 3355 3464 3476 3586 3598 3619 
3626 3682 3689 3699 3703 3726 3729 3791 3800 3813 3818 3822 3833 3938 3949 3993 4025 
4038 4049 

E6B5H 1588 1596# 
0084H 513# 617 941 1596 2621 2737 
007FH 378# 2078 
OOOOH 514# 618 
E686H 1569 1577# 
0081H 515# 619 943 1582 2734 3074 3138 
EF58H 3110 3289 3462# 3666 3843 4362 
0040H 233# 449 450 451 453 
E815H 2048 2050# 
E818H 2049 2051# 
E7EFH 2003# 2008 
0004H 381# 990 
OOOEH 516# 620 2886 2905 3886 3896 
003AH 517# 621 
0039H 518# 622 
E6E7H 1620# 1621 
0034H 519# 623 
E92EH 2234# 2253 
0033H 520# 624 
0038H 521# 625 
0036H 522# 626 
EBE3H 2863 2885# 
E84BH 2057 2078# 
F12AH 3782 3794 3803 3816 3821# 
F14FH 3318 3839# 
E9B3H 2354# 2361 
E9C4H 2358 2366# 
E9CAH 2366 2370# 
E05CH 314# 
F478H 946 4484# 
00F2H 403# 3586 3604 3703 
00E3H 523# 627 945 
0098H PREDEFINED 3219 3220 3387 3389 
0046H 254# 1550 1553 1581 2557 2609 2704 2770 3074 3138 3712 4258 4343 
OOOOH 238# 998 2039 3360 4539 
F2FEH 4151 4153# 
F2F4H 4146# 4335 4337 4339 4341 4347 4357 4361 4364 4366 4369 4373 4503 4505 4507 4509 

4513 
F1EAH 807 3304 3948# 
0029H 524# 628 
ECCOH 2868 2999# 
F399H 4325 4327# 
F3AOH 4329 4331# 
F3B1H 4342# 4353 
F3C9H 4351 4353# 
F3D2H 4323 4359# 
F382H 4306 4314# 



MCS-51 MACRO ASSEMBLER 

NAME 

SH 7. 
SIGN ON ••• 
SIGN-ON MSG • • 
SINGLE.BREAK ••• 
SINGLE-STEP MSG • 
SINGLESTEP.-. 
SJMP TOKE • 
SP. :- • • 
SP CMD. 
SPiOKE • 
SPACCO. 
SPEFUN. 
SPFILL. 
SPWAIT • 
SSRET • 
ST 1 •• 
STACK •• 
START • • • • • 
START 16 TIMER. 
START-COMPARE • • 
STATCERR • 
STEP CMD. • • 
STEP-STOP •• 
STEPTOKE •• 
STEP"5"l •••• 
STEP51 EXIT •• 
STEP5CRETURN • 
STORE :- • • • • 
STORE HEX • • • • 
STORED CHECK SUM. 
STPDLY. •• :- • 
STPEOL ••••• 
STPLOP ••••• 
STPLOP REACH •• 
STRFIL •••• 
STRGBF •••• 
STRGCT ••••• 
STRING SPACE. 
STRTST:- ••• 
STRTSTl ••• 
SUBB TOKE • • • 
SWAP-POINTERS • 
SWAP-TOKE • • 
SYM TBL SRCH. 
SYMBOL.-•• 
SYMBOL TBL. 
SYMEND:-
T LAB •• 
17U3KEY ••• 
TCON. • • 

TYPE 

L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
N 
N 
N DSEG 
L CSEG 
N 

• L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 

• N 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L CSEG 
L CSEG 

• N 
L CSEG 

• L CSEG 
• L CSEG 

L CSEG 
• L CSEG 

L CSEG 
• L CSEG 
• L DSEG 
• L DSEG 
• L CSEG 

L CSEG 
L CSEG 
N 
L CSEG 
N 
L CSEG 
L CSEG 
L CSEG 

• L CSEG 
• L CSEG 

L CSEG 
N DSEG 
N REG TEMP. • • 

TEMP LOW. 
TEMPT • 

•• L DSEG 
L DSEG 

THO •••• • N DSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

F401H 4378 4383# 
E2BFH 850# 3314 
E352H 851 852 883 963# 
0001H 389# 3633 
F2DCH 4111 4121# 
OOFEH 415# 3637 
0014H 525# 629 

5,18,81 

0081H PREDEFINED 784 875 3064 3222 3223 3227 3281 3390 3395 3464 3476 3699 
ED04H 948 3063# 
009AH 526# 630 947 
E5CCH 1069 1118 1258# 2084 2709 2962 2965 3679 3686 3696 3707 
E6C4H 1599 1604# 
E8B1H 2153# 2156 
E8DBH 2173# 2177 
FOC7H 3728 3753# 
F254H 4034 4036# 
0007H 380# 875 3227 3281 
E2C9H 875# 880 885 1128 1292 3754 3848 
OOCOH 399# 3966 
E73CH 1737 1738 1740# 
F213H 3886 3936 3973# 4030 4085 
EF9FH 950 3584# 
FOBCH 3744 3747# 
00C1H 527# 631 949 
EFFOH 3625# 3638 
F091H 3706 3725# 
F012H 3321 3664# 
E04DH 309# 
F36EH 4305# 4358 4514 4579 
E049H 355# 
F09EH 3732# 3738 
F008H 3590 3608 3636# 
EFEEH 3623# 3746 
FOB9H 3745# 3749 3751 
E8C7H 2161 2163# 2172 
003CH 246# 2151 2158 2342 
0055H 269# 2343 2361 
E99BH 2179 2188 2341# 
E8E7H 2164 2174 2178# 
E8E9H 2179# 2183 
001EH 528# 632 
E5BDH 1230# 2790 2794 2805 2809 
002EH 529# 633 
E966H 2284# 2298 
E961H 2226 2282# 
E97BH 2283 2299# 
E98CH 2294 2308# 
EA89H 2621 2623# 
E86DH 2090 2092# 
0088H PREDEFINED 3200 3201 3203 3414 3416 
R5 294# 3014 3018 4182 4186 4322 4324 
0047H 255# 2664 2666 3124 3129 3134 3142 3146 3153 

PAGE 129 

0056H 270# 1119 1123 1136 1608 1609 1610 1611 1616 1617 1618 1621 1624 1625 1626 1628 
2168 2171 2356 2358 

008CH PREDEFINED 3128 3228 3229 3399 3401 



MCS-51 MACRO AsSEMBLER 

NAME 

TH1 • 
TILL TOKE •• 
TIMe ••• 
TIMEl ••• 

TYPE 

• N DSEG 
N 

• • N 
L CSEG 

TIMER HIGH •• 
TIMER-PRESET ••• 

N 
L CSEG 

TLO .-••• 
TL1 •••• 
TMO CMD • 
TMOiOKE. 
TMCCMD • 
TMlioKE. 
TMOlr ••• 
TO TOKE • • 
TOK WRITE. 
TOKtRR. 
TOKLOP. 
TOKSAV. 
TOKSIZ. 
TOKSTR. 

TOKTBL. 
TOP CMD •••• 
TOP""'bISPLAY •• 
TOPLIST O. 
TOP-LIST-I. 
TOP-LIST2. 
TOPPORT:- •• 
TOP-STORE • • 
TOP-TOKE. 
TYpt ••• 
UCI ••••• 

• N DSEG 
• N DSEG 

L CSEG 
N 

• L CSEG 
N 

• • N DSEG 
• N 
• L CSEG 

L CSEG 
L CSEG 

• L DSEG 
N 

• L DSEG 

• L CSEG 
• • L CSEG 

• L CSEG 
• L CSEG 
• L CSEG 

• • L CSEG 
• • N 

• N 
• N 
• L DSEG 
• L CSEG 
• L CSEG UCSTS • • • • 

UNBREAK • • • 
UNBRK LOOP •• 
UP MOVE: ••• 
upT C 1 ••• 
UPCCMD ••• 

• • • L CSEG 
• L CSEG 
• L CSEG 
• L CSEG 
• L CSEG 

• N 
• N 
• N 
• L CSEG 
• L CSEG 
• L CSEG 
• L CSEG 
• L CSEG 

UPI CONTROL • 
upr-DATA ••• 
UPCDATA IMAGE. 
UPCIN. :- • 
UPI-INA •• 
UPCINB •• 
UPCINE ••• 
UPCINR •• 
UPI-O 1 • • • 
UPCOUT •• 
UPLOAD CMD •• 
UPLOAD-TOKE • • 
USART MODE ••• 
USER HSG. • • 
UnLIT ERROR. 
VALHGH:- ••• 

• • • L CSEG 
• L CSEG 
• L CSEG 
• N 
• N L CSEG 
• L CSEG 
• L DSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

OOSDH PREDEFINED 3133 3231 3232 3402 3404 
OOOCH 530# 634 635 3796 
E012H 303# 
EAIDH 2521# 2527 
OOD5H 397# 3959 
F21DH 3953 3983# 
008AH PREDEFINED 3129 3234 3235 3405 3407 
008BH PREDEFINED 3134 3237 3238 3408 3410 
ED54H 952 3127# 
00A2H 531# 636 951 
ED5DH 954 3132# 
OOA3H 532# 637 953 
0089H PREDEFINED 3240 3241 3411 3413 
OOODH 533# 638 1869 2963 
EA03H 2454 2456# 
E8F4H 2184# 2190 
E9FDH 2452# 2460 
005BH 423# 1822 1826 2556 2853 2856 2864 3595 3605 3705 3710 

5,18,81 

0004H 236# 246 2152 2157 2343 • 

PAGE 130 

0048H 256# 888 1822 1861 2195 2201 2257 2258 2282 2289 2293 2310 2313 2554 2556 2853 2869 
3589 3595 3610 3787 4424 

E073H 544# 2183 2193 2435 
F239H 956 4024# 
F25BH 4026 4042# 
F271H 4051 4055# 
F276H 4054 4058# 
F25FH 4044 4046# 
0083H 383# 799 3298 3353 
00F9H 410# 3355 4025 4038 4049 
00D6H 534# 639 955 
0065H 433# 4226 
E5FFH 336 1381# 1382 
E5F9H 337 1352# 1381 
EEACH 3348# 3635 3837 
EED9H 3367# 3371 
EB55H 2790# 2803 
E612H 1412# 1415 
E60BH 800 991 993 999 1112 1408# 2040 2067 3299 3310 3349 3354 3361 3630 3830 3889 4380 

4423 4498 4540 4545 4578 
AOOIH 392# 1319 1411 1442 
AOOOH 393# 788 1025 1476 4277 4438 4451 
00F1H 402# 796 1352 1383 3323 
E632H 801 1281 1472# 1473 3273 3302 3359 3748 4177 4214 
E5D9H 1283 1284# 
E5DEH 1286 1287# 
E5E7H 1291 1293# 
E5E2H 1285 1288 1290# 
E625H 1443# 1445 
E61EH 803 995 997 1259 1440# 2006 2053 3301 3351 3352 3358 3632 3634 3832 3836 
F4DOH 958 4571# 
OOEIH 535# 640 957 
oa01H 388# 3348 3888 4379 4544 
F2A9H 4107 4113# 
E75EH 1785 1790# 1796 1834 1863 1881 
0049H 257# 1865 1867 1872 2228 2245 2248 2775 3117 3151 3512 3599 3617 3930 3939 4028 



MCS-51 MACRO ASSEMBLER 

NAME 

VALLOW. 

VPC HIGH. • 
VPCLOW •••• 
WAIT FOR USER • 
WCHA"N"GE:- •• 
WORKING SPACE • 
WRITE PC •• 
X WRr ••• 
XSYTE ••• 
XBYTE TOKE. 
XCH raKE. 

TYPE 

L DSEG 

L DSEG 
• L DSEG 

N 
• L CSEG 

L DSEG 
L CSEG 

• • L CSEG 
• L CSEG 

N 
• • N 

XCHD TOKE • 
XEQIMSG. 
XREAD ••• 
XRL TOKE. 
XWRTrE •• 
ZTEST ••• 

••• N 
L CSEG 

• • L CSEG 
• •• N 

L CSEG 
• L CSEG 

'SDK-51 MONITOR CODE INTEL PROPRIETARY VERSo #1.0' 

VALUE AND REFERENCES 

4415 4486 

5,18,81 PAGE 131 

004AH 258# 1864 1866 1871 2227 2234 2237 2241 2242 2601 2664 2666 2667 2774 3082 3118 
3154 3513·3602 361436203931 3942 4033 44164487 

005FH 427# 2922 2941 2949 2955 2956 
005EH 426# 2921 2942 2950 2952 2953 2958 
E062H 316# 
ED81H 3140 3149# 
0040H 247# 
EF67H 3119 3296 3474# 3514 4273 
E682H 1574# 1629 
E677H 1557 1569# 
0086H 536# 641 959 1569 2615 2739 
001DH 537# 642 
001CH 538# 643 
F165H 3826 3827 3850# 
E67DH 1571# 1587 1593 
0020H 539# 644 
E681H 1570 1573# 1586 1592 
E70CH 1681 1683# 

ASSEMBLY COMPLETE, NO ERRORS FOUND 





MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSe #1.0' 

ISIS-II MCS-51 MACRO ASSEMBLER X040 
OBJECT MODULE PLACED IN :F3:SDKADM.HEX 

5,18,81 PAGE 

ASSEMBLER INVOKED BY: :F1:ASM51 :F1:SDKADM.SRC PRINT(:F2:SDKADM.LST) OBJECT(:F3:SDKADM.HEX) DATE(5,18,81) WORKFILES(:F3 
: , : F3:) EP DB SB 

LOC OBJ 

F523 
F523 
F523 02F916 
F526 02FC9C 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 +1 

149 +1 

SOURCE 

$NOMACRO 
$XREF 
$TITLE('SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSe #1.0') 
;****************************************************************** 

SDK-51 MONITOR INTEL PROPRIETARY 

VERSION 1.0 5-18-81 ; 

NN N 00000 HTH EEEEE !! 
NN N 0 0 T E !! 
N N N 0 0 T E !! 
N N N 0 0 T EEEE !! 
N NN 0 0 T E !! 
N NN 0 0 T E 
N N 00000 T EEEEE !! 

.****************************************************************** , 

COPYRIGHT (C) 1981 INTEL CORPORATION. 

ALL RIGHTS RESERVED. 

NO PART OF THIS PROGRAM OR PUBLICATION MAY BE REPRODUCED, 
TRANSMITTED, TRANSCRIBED, STORED IN A RETRIEVAL SYSTEM, OR 
TRANSLATED INTO ANY LANGUAGE OR COMPUTER LANGUAGE, IN ANY 
FORM OR BY ANY MEANS, ELECTRONIC, MECHANICAL, MAGNETIC, 
OPTICAL, CHEMICAL, MANUAL OR OTHERWISE, WITHOUT THE PRIOR 
WRITTEN PERMISSION OF INTEL CORPORATION, 3065 BOWERS AVENUE, 
SANTA CLARA, CALIFORNIA 95051. 

.****************************************************************** , 
ASMBASE EQU OF523H 
ORG ASMBASE 

LJMP ASSEMBLY_CMD 
LJMP DISASSEMBLY CMD 

;INCLUDE FOR COMMON. INC 
$NOLIST 
$EJECT 



MCS-51 MACRO ASSEMBLER 

LOC OBJ LINE 

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 
188 

189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0 ,-, 

SOURC~ 

.******************************************************************* , 

TABLE OF CONTENTS: 

This listing contains a source file and 3 include files. 
Each include file contains a number of subroutines. Each 
subroutine listed has its own 'header' block and begins on 
a new page. 
The files are as follows: 

SDKADM.SRC (SOURCE FILE) 

MNEMONIC TAB 
TEMPORARY VARIABLES 
FLAG ADDRESSES 
CONSTANTS 
INSTRUCTION_CODE 

ONE BYTE TAIL 
MNEMONIC-FIRST OPERAND 
MNEMONIC-TWO OPERANDS 
MOVC OPERANDS 
THREE OPERANDS 
JUMP (jPERAND 
JUMP-TWO OPERANDS 
JUMP-ABSOLUTE OPERAND 
JUMP-LONG OPERAND 
MNEMONIC INSTRUCTION TAIL 
MNEMONIC-INSTR LIST TAIL 
ASSEMBLY=CMD - -

ASM.INC (INCLUDE FILE) 

START DIVIDE 
CALCULATE INSTRUCTION VALUE 
UPDATE OUR CODE -
GET FIRST (jPERAND 

5,18,81 PAGE 2 

CHECK AND-SET EXP FLAG/SET EXP 16 FLAG/SET EXP FLAG/CHECK EXP FLAG 
- SET-P0UND=rLAG/CHECK_AND_SET_SECOND_EXP-YLAG/SET_SLASH_EXP-

FLAG 
SET_REL-YLAG/GET_SECOND_EXP 

ASMA.INC (INCLUDE FILE) 

CHECK AND CHANGE ASM PC 
CHANGE_TO=INSTRUCTION_OP 

SDKDSM.INC (INCLUDE FILE) 

DISASSEMBLY CMD 
GET HASH VALUE 
OPERAND BYTE CHECK 
DISPLArOPERAND 
DISPLArCOMMA 
DISASSElItBLE 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 3 

LOC OBJ LINE SOURCE 

204 ; 
205 .******************************************************************* 
206 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 

LOC OBJ LINE 

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 
~6 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

.**************************************************************************** , 
* * 
* THIS MODULE CONTAINS THE TABLES USEO TO IMPLEMENT ASSEMBLY AND 
* DISASSEMBLY: 

* 
* 
* * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

INSTRUCTION$CODE - A table of 256 address entries, one per opcode. * 
Each entry codes up for its opcode the mnemonic, first operand and * 
second operand. Specifically, the entry equals * 

M + F*MNEMONIC$FACTOR + S*MNEMONIC$FACTOR*OPERAND$FACTOR * 
WHERE * 

M is the ordinal of the mnemonic in MNEMONIC$TAB, * 
F is 0 if there are no operands; otherwise F is one more than the * 

ordinal of the first operand in the OPERAND$TAB, and * 
S is 0 if there is no second operand; otherwise S is one more than * 

the ordinal of the second operand in the OPERAND$TAB. * 
The entry OFFFFH in this table indicates the opcode is undefined. * 

MNEMONIC$TAB - A symbol table listing all the mnemonics (operands 
not included). The value associated with each is the instruction 
format, a number between 7 and 15 corresponding to the instruction 
tail in the grammar appropriate to the mnemonic. The instruction 
format is also needed to disassemble the instruction. The formats 
are: 

7 - No operands (e.g. RETI) 
8 - One operand (e.g. CLR A) 
9 - Two operands (e.g. ADD A,RO) 

10 - MOVC - Two operands (e.g. MOVC A,@A + DPTR) 
11 - CJNE - Three operands (e.g. CJNE @RO,#56H,42H) 
12 - JUMP - Relative - One operand (e.g. JC 44H) 
13 - JUMP - Relative - Two operands (e.g. JNB 5H,45H) 
14 - Absolute CALL and JUMP (e.g. ACALL 341H) 
15 - Long CALL and JUMP (e.g. LJMP 4536H) 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

The first mnemonics in this table are long call and jump(15), next * 
are the absolute call and jump instructions(14), then jump-relative * 
one-operand instructions(13), the CJNE three operand instructions * 
11), the MOVC instructions(10), the two operand instructions(9), * 
the jump-relative one-operand instructions(12), the one operand * 
instructions(8), and the no operand instructions(7). The jump- * 
relative one-operand instructions are in between the two operand * 
instructions and the one operand instructions because in the action * 
SELECT$INSTRUCTION$TAIL it has to be determined if the mnemonic is * 
JNB, JB, JBC, SETB, CLR, or CPL since these six instructions, if they* 
have an expression, have a bit expression so BIT$EXP must be set. * 

OPERAND$TAB - A symbol table listing the operands. No value is 
associated with them. Only the ordinal in the table is important. 

* 
* 
* 
* 

*************************************************************************** 

DECLARE 
UNDEF LIT 'OFFFFH'; 

PAGE 4 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 5 

LOC OBJ LINE SOURCE 

262 DECLARE 
263 MNEMONIC$TAB$HEAD TABLE PUBLIC DATA( 
264 .MNEMONIC$TAB+OEDH, 
265 OFFFFH - OEDH), 
266 

MNE UNDEF FFFF 267 EQU OFFFFH 
268 
269 MNEMONIC TAB: ;(*) BYTE PUBLIC DATA( 
270 

F529 OF 271 DB OFH ; LCALL 
F52A OF 272 DB OFH ; LJMP 
F52B OE 273 DB OEH ; ACALL 
F52C OE 274 DB OEH ; AJMP 
F52D OC 275 DB OCH ; SJMP 
F52E OC 276 DB OCH ; JNZ 
F52F OC 277 DB OCH ; JZ 
F530 OC 278 DB OCH ; JNC 
F531 OC 279 DB OCH ; JC 
F532 OB 280 DB OBH ; CJNE 
F533 OA 281 DB OAH ; MOVC 
F534 09 282 DB 09H ; MOVX 
F535 09 283 DB 09H ; XCHD 
F536 09 284 DB 09H ; XCH 
F537 09 285 DB 09H ; SUBB 
F538 09 286 DB 09H ; MOV 
F539 09 287 DB 09H ; XRL 
F53A 09 288 DB 09H ; ANL 
F53B 09 289 DB 09H ; ORL 
F53C 09 290 DB 09H ; ADDC 
F53D 09 291 DB 09H ; ADD 
F53E OD 292 DB ODH ; DJNZ 
F53F OD 293 DB ODH ; JNB 
F540 OD 294 DB ODH ; JB 
F541 OD 295 DB ODH ; JBC 
F542 08 296 DB 08H ; SETB 
F543 08 297 DB 08H ; CLR 
F544 08 298 DB 08H ; CPL 
F545 08 299 DB 08H ; DA 
F546 08 300 DB 08H ; POP 
F547 08 301 DB 08H ; SWAP 
F548 08 302 DB 08H ; PUSH 
F549 08 303 DB 08H ; MUL 
F54A 08 304 DB 08H ; DIV 
F54B 08 305 DB 08H ; JMP(@A+DPTR) 
F54C 08 306 DB 08H ; RLC 
F54D 08 307 DB 08H ; RL 
F54E 08 308 DB 08H ; DEC 
F54F 08 309 DB 08H ; RRC 
F550 08 310 DB 08H ; INC 
F551 08 311 DB 08H ; RR 
F552 07 312 DB 07H ; RET! 
F553 07 313 DB 07H ; RET 
F554 07 314 DB 07H ; NOP 

315 
316 DECLARE ; ORDINALS OF MNEMONICS IN MNEMONIC$TAB 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo H1.0' 5,18,81 PAGE 6 

LOC OBJ LINE SOURCE 

317 
318 

0000 3.19 MNE LCALL EQU 00 
0001 320 MNCLJMP EQU 01 
0002 321 MNCACALL EQU 02 
0003 322 MNCAJMP EQU 03 
0004 323 MNCSJMP EQU 04 
0005 324 MNCJNZ EQU 05 
0006 325 MNCJZ EQU 06 
0007 326 MNCJNC EQU 07 
0008 327 MNCJC EQU 08 
0009 328 MNCCJNE EQU 09 
OOOA 329 MNCMOVC EQU 10 
OOOB 330 MNCMOVX EQU 11 
OOOC 331 MNCXCHD EQU 12 
0000 332 MNCXCH EQU 13 
OOOE 333 MNCSUBB EQU 14 
OOOF 334 MNCMOV EQU 15 
0010 335 MNCXRL EQU 16 
0011 336 MNCANL EQU 17 
0012 337 MNCORL EQU 18 
0013 338 MNCADDC EQU 19 
0014 339 MNCADD EQU 20 
0015 340 MNCDJNZ EQU 21 
0016 341 MNCJNB EQU 22 
0017 342 MNCJB EQU 23 
0018 343 MNCJBC EQU 24 
0019 344 MNCSETB EQU 25 
OOlA 345 MNCCLR EQU 26 
OOlB 346 MNCCPL EQU 27 
OOlC 347 MNElJA EQU 28 
0010 348 MNCPOP EQU 29 
OOlE 349 MNCSWAP EQU 30 
OOlF 350 MNEPUSH EQU 31 
0020 351 MNCMUL EQU 32 
0021 352 MNCDIV EQU 33 
0022 353 MNCJMP EQU 34 
0023 354 MNCRLC EQU 35 
0024 355 MNCRL EQU 36 
0025 356 MNCDEC EQU 37 
0026 357 MNCRRC EQU 38 
0027 358 MNCINC EQU 39 
0028 359 MNCRR EQU 40 
0029 360 MNCRETI EQU 41 
002A 361 MNOET EQU 42 
002B 362 MNCNOP EQU 43; 

363 .****************************************************************** , 
364 ; DECLARE ; MNEMONIC FACTOR (I.E. 44) TIMES ORDINAL+l OF FIRST OPERANDS IN 
365 OPERAND_TAB. 
366 

002C 367 A OPI EQU 0044 
0058 368 AiRO OP1 EQU 0088 
0084 369 ATRCOPI EQU 0132 
ooBO 370 Roofl EQU 0176 
OODC 371 Rl:OPl EQU 0220 
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0108 372 R2 OP1 EQU 0264 
0134 373 R3-0P1 EQU 0308 
0160 374 R4-0P1 EQU 0352 
018C 375 R5-0P1 EQU 0396 
O1B8 376 R6-0P1 EQU 0440 
O1E4 377 R7-0P1 EQU 0484 
0210 378 AB-OP1 EQU 0528 
023C 379 DPTR OP1 EQU 0572 
0268 380 COpT EQU 0616 
0294 381 ATDPTR OP1 EQU 660 
02CO 382 BYTE EXP8 OP1 EQU 0704 
02EC 383 BIT ExP8 OP1 EQU 0748 
0370 384 EXPT6 OPT EQU 0880 
039C 385 EXP110P1 EQU 0924 
03C8 386 REL8 OP1 EQU 0968 
03F4 387 ATA PLUS DPTR OP1 EQU 1012; 

388 ;DECLARE;OPERAND FACTOR*MNEMONIC FACTOR(I.E.1056)TIMESORDINALSOF 
389 ;SECONDOPERANDSINOPERAND_TAB -
390 

0420 391 A OP2 EQU 01056 
0840 392 ATRO OP2 EQU 02112 
OC60 393 ATRCOP2 EQU 03168 
1080 394 RO 01'2 EQU 04224 
14AO 395 RCOP2 EQU 05280 
18CO 396 R2-0P2 EQU 06336 
1CEO 397 R3-0P2 EQU 07392 
2100 398 R4-0P2 EQU 08448 
2520 399 RS--OP2 EQU 09504 
2940 400 R6-0P2 EQU 10560 
2060 401 R7-0P2 EQU 11616 
39CO 402 C OP2 EQU 14784 
30EO 403 ATOPTR OP2 EQU 15840 
4200 404 BYTE EXP8 OP2 EQU 16896 
4620 405 BIT ExP8 OP2 EQU 17952 
4A40 406 POUND ExP OP2 EQU 19008 
4E60 407 SLASI1EXPllP2 EQU 20064 
5280 408 EXP16-0P2- EQU 21120 
5ACO 409 REL8 OP2 EQU 23232 
5EEO 410 ATA PLUS OPTR OP2 EQU 24288 
6300 411 ATA-PLUS-PC 01'2 EQU 25344 ; 

412 +1 $EJEcT - -
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413 ;********** TEMPORARY VARIABLES ********** 
414 ;***** DATA ADDRESSES ***** 
415 
416 DSEG 

005B 417 ORG (PARTIT HI LOW+1) 
005B 418 INSTRUCTION_VALUE: -oS- 1 
005C 419 ORDINAL: DS 1 
005D 420 OLD ASM PC HIGH: DS 1 
005E 421 OLD-ASM-PCLOW: DS 1 
005F 422 INSTRucTION: DS 1 
0060 423 REL OFFSET HIGH: DS 1 
0061 424 RECOFFSEilOw: DS 1 
0062 425 TEMP SEC: - OS 1 
0063 426 FIRST OPER ORDINAL: DS 1 
0064 427 SECOND OPER ORDINAL: DS 1 
0065 428 THIRD TIPER ORDINAL: DS 1 
0066 429 CURRENT OPERAND: OS 1 
0067 430 NO OF OPERANDS PRINTED: DS 1 
0068 431 EXPRES"S IONS PRTNTED: OS 1 
0069 432 MEMORY TRACE ADDRoHIGH: OS 1 
006A 433 MEMORv-TRACr-ADDR~OW: OS 1 
006B 434 NUMBER-OF OPERANDS: DS 1 
006C 435 OPERAND CHECK: OS 1 
006D 436 MNEMONI~ ORDINAL: OS 1 
006E 437 DIVIDEND-HIGH: OS 1 
006F 438 DIVIDEND-LOW: OS 1 
0070 439 DIVISOR: OS 1 
0071 440 QUOTIENT HIGH: OS 1 
0072 441 QUOTIENT~JOW: OS 1 

442 
443 
444 ;***** FLAG ADDRESSES ***** 
445 
446 BSEG 

0002 447 ORG (LSTFLG+1) 
0002 448 BIT EXP: OBIT 1 
0003 449 FIRST EXP: DBIT 1 
0004 450 SECOND EXP: DBIT 1 

451 - CSEG 
452 
453 ;***** CONSTANTS ***** 

0016 454 JUMP END EQU 22 
001B 455 BIT END EQU 27 
002C 456 MNEMONIC FACTOR EQU 44 
0018 457 OPERAND FACTOR EQU 24 
00A5 458 UNDEFINED_OPCODE EQU OA5H 

459 
460 INSTRUCTION CODE: ;Hash Table 
461 ;00 

F555 002B 462 OW MNE NOP 
F557 039F 463 DW MNE-AJMP+EXP11 OP1 
F559 0371 464 OW MNELJMP+EXP16-0P1 
F55B 0054 465 DW MNERR+A OP1 -

466 ;04 
F55D 0053 467 OW MNE INC+A OP1 
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F55F 02E7 468 DW MNE INC+BYTE EXP8 OP1 
F561 007F 469 DW MNE~NC+ATRO-OP1 -
F563 OOAB 470 DW MNE=INC+ATR1=OP1 

471 ;08 
F565 00D7 472 DW MNE INC+RO OP1 
F567 0103 473 DW MNCINC+RCOPI 
F569 012F 474 DW MNCINC+R2-0Pl 
F56B 015B 475 DW MNCINC+R3-0P1 

476 ;OC - -
F56D 0187 477 DW MNE INC+R4 OP1 
F56F 01B3 478 DW MNCINC+R5-0P1 
F571 01DF 479 DW MNnNC+R6\)P1 
F573 020B 480 DW MNCINC+R7-0P1 

481 ;10 - -
F575 5DC4 482 DW MNE JBC+BIT EXP8 OP1+REL8 OP2 
F577 039E 483 DW MNE-ACALL+EXP11 ~P1 -
F579 0370 484 DW MNE-LCALL+EXP16-0P1 
F57B 0052 485 DW MNCRRC+A OP1 

486 ;14 - -
F57D 0051 487 DW MNE DEC+A OP1 
F57F 02E5 488 DW MNE-DEC+BYTE EXP8 OP1 
F581 007D. 489 DW MNE-oEC+ATRO-OPl -
F583 00A9 490 DW MNE=DEC+ATR1=OP1 

491 ;18 
F585 00D5 492 DW MNE DEC+RO OP1 
F587 0101 493 DW MNCDEC+RCOP1 
F589 012D 494 DW MNCDEC+R2-0P1 
F58B 0159 495 DW MNCDEC+R3-0P1 - -496 ;lC 
F58D 0185 497 DW MNE DEC+R4 OP1 
F58F 01B1 498 DW MNtDEC+R5llPl 
F591 OIDD 499 DW MNCDEC+R6-0P1 
F593 0209 500 DW MNCDEC+R7-0P1 - -501 ;20 .' ., 

F595 5DC3 502 DW MNE JB+BIT EXP8 OP1+REL8 OP2 
F597 039F 503 DW MNCAJMP+EXP11 ~P1 -
F599 002A 504 DW MNCRET -
F59B 0050 505 DW MNCRL+A OP1 

506 ;24 
F59D 4A80 507 DW MNE ADD+A OP1+POUND EXP OP2 
F59F 4240 508 DW MNE-ADD+A-OP1+BYTE EXP8-0P2 
F5A1 0880 509 DW MNE-ADD+A-OP1+ATRO-OP2 -
F5A3 OCAO 510 DW MNr=ADD+A=OP1+ATR1=OP2 

511 ;28 
F5A5 lOCO 512 OW MNE AOO+A OP1+RO OP2 
F5A7 14EO 513 OW MNE-ADD+A-OP1+R1-0P2 
F5A9 1900 514 OW MNE-AOD+A-OP1+R2-0P2 
F5AB 1020 515 DW MNE-ADD+A-OP1+R3-0P2 

516 ;2C - - -
F5AO 2140 517 OW MNE ADO+A OP1+R4 OP2 
F5AF 2560 518 DW MNCAOO+A-OP1+R5llP2 
F5B1 2980 519 DW MNE-ADO+A-OP1+R6-0P2 
F5B3 2DAO 520 OW MNE-ADO+A-OP1+R7-0P2 

521 ;30 - - -
F5B5 50C2 522 DW MNE JNB+BIT EXP8 OP1+REL8 OP2 - - - -
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F5B7 039E 523 DW MNE ACALL+EXP11 OP1 
F5B9 0029 524 DW MNCRETI 
F5BB 004F 525 DW MNCRLC+A OP1 

/526 ;34 
F5BD 4A7F 527 DW MNE ADDC+A OP1+POUND EXP OP2 
F5BF 423F 528 DW MNE-ADDC+A-OP1+BYTE EXP8-0P2 
F5C1 087F 529 DW MNE-ADDC+A-OP1+ATRO-OP2 -
F5C3 OC9F 530 DW MNE-ADDC+A-OP1+ATR1-0P2 

531 ;38 
F5C5 lOBF 532 DW MNE ADDC+A OP1+RO OP2 
F5C7 14DF 533 DW MNE-ADDC+A-OP1+R1-0P2 
F5C9 18FF 534 DW MNE-ADDC+A-OP1+R2-0P2 
F5CB 1D1F 535 DW MNCADDC+~OP1 +R3=OP2 

536 ;3C 
F5CD 213F 537 OW MNE ADDC+A OP1+R4 OP2 
F5CF 255F 538 DW MNr-ADDC+A-OP1+RS-OP2 
F5D1 297F 539 DW MNE-AOOC+A-OP1+R6-0P2 
F5D3 209F 540 OW MNE-AOOC+A-OP1+R7-0P2 

541 ;40 - - -

F505 0300 542 OW MNE JC+REL8 OP1 
F5D7 039F 543 OW MNE-AJMP+EXP11 OP1 
F509 06F2 544 OW MNE-ORL+BYTE EXP8 OP1+A OP2 
F5DB 4D12 545 OW MNE=ORL+BYTE=EXP8=OP1+POUNO_EXP_OP2 

546 ;44 
F500 4A7E 547 OW MNE ORL+A OP1+POUNO EXP OP2 
F50F 423E 548 OW MNE-ORL+A-OP1+BYTE EXP8-0P2 
F5E1 087E 549 OW MNE-ORL+A-OP1+ATRO-OP2 
F5E3 OC9E 550 DW MNE-ORL+A-OP1+ATR1-0P2 

551 ;48 - -

F5E5 lOBE 552 OW MNE ORL+A OP1+RO OP2 
F5E7 14DE 553 OW MNE-ORL+A-OP1+R1-0P2 
F5E9 18FE 554 OW MNE-ORL+A-OP1+R2-0P2 
F5EB IDlE 555 OW MNE-ORL+A-OP1+R3-0P2 

556 ;4C 
F5ED 213E 557 OW MNE ORL+A OP1+R4 OP2 
F5EF 255E 558 OW MNr-ORL+A-OP1+R5-0P2 
F5F1 297E 559 OW MNE-ORL+A-OP1+R6-0P2 
F5F3 209E 560 OW MNE-ORL+A-OP1+R7-0P2 

561 ;50 
F5F5 03CF 562 OW MNE JNC+REL8 OP1 
F5F7 039E 563 OW MNE-ACALL+EXP11 OP1 
F5F9 06F1 564 OW MNr-ANL+BYTE EXf8 OP1+A OP2 
F5FB 4011 565 OW MNE=ANL+BYTE-EXP8=OP1+POUNO_EXP_OP2 

566 ;54 
F5FD 4A70 567 OW MNE ANL+A OP1+POUNO EXP OP2 
F5FF 4230 568 OW MNE-ANL+A-OP1+BYTE EXP8-0P2 
F601 0870 569 OW MNE-ANL+A-OP1+ATRO-OP2 -
F603 OC90 570 OW MNE-ANL+A-OP1+ATR1-0 P2 

571 ;58 
F605 lOBO 572 OW MNE ANL+A OP1+RO OP2 
F607 1400 573 OW MNE-ANL+A-OP1+R1-0P2 
F609 18FO 574 OW MNE-ANL+A-OP1+R2-0P2 
F60B 1D10 575 OW MNE-ANL+A-OP1+R3-0P2 

576 ;5C - -
F600 2130 577 OW MNE ANL+A OP1+R4 OP2 - -
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F60F 255D 578 DW MNE ANL+A OP1+R5 OP2 
F611 297D 579 DW MNE-ANL+A-OP1+R6-0P2 
F613 2D90 580 DW MNE=ANL+A=OP1+R7=OP2 

581 ;60 
F615 03CE 582 OW MNE JZ+REL8 OP1 
F617 039F 583 OW MNr-AJMP+EXP11 OP1 
F619 06FO 584 OW MNE-XRL+BYTE EXP8 OP1+A OP2 
F61B 4DlO 585 OW MNE-XRL+BYTE-EXP8-0P1+POUNO EXP OP2 

586 ;64 - - - --
F610 4A7C 587 OW MNE XRL+A OP1+POUND EXP OP2 
F61F 423C 588 OW MNE-XRL+A-OP1+BYTE EXP8-0P2 
F621 087C 589 OW MNE-XRL+A-oP1+ATRO-OP2 -
F623 OC9C 590 OW MNE-XRL+A-OP1+ATR1-oP2 - - -591 ;68 
F625 10BC 592 OW MNE XRL+A OP1+RO OP2 
F627 140C 593 DW MNE-XRL+A-OP1+R1-0P2 
F629 18FC 594 DW MNE-XRL+A-oPl+R2-0P2 
F62B 1D1C 595 DW MNE-XRL+A-OP1+R3-0P2 

596 ;6C - - -

F62D 213C 597 OW MNE XRL+A OP1+R4 OP2 
F62F 255C 598 DW MNE-XRL+A-OP1+R5-0P2 
F631 297C 599 OW MNE-XRL+A-OP1+Ro-OP2 
F633 209C 600 OW MNE-XRL+A-OP1+R7-0P2 

601 ;70 - - -

F635 03CO 602 DW MNE JNZ+REL8 OPI 
F637 039E 603 OW MNE-ACALL+EXPll OPI 
F639 489A 604 DW MNE-ORL+C OP1+BIT EXP8 OP2 
F63B 0416 605 OW MNCJMP+ATA PLUS DPTR OP1 

606 ;74 - --
F63D 4A7B 607 DW MNE MOV+A OP1+POUNO EXP OP2 
F63F 4DOF 608 DW MNE-MOV+BYTE EXP8 OP1+POUND EXP OP2 
F641 4AA7 609 OW MNE-MOV+ATRO-OPl+~OUNO EXP nP2 -
F643 4AD3 610 OW MNE=MOV+ATRl=OPl+POUND=EXP=OP2 

611 ;78 
F645 4AFF 612 OW MNE MOV+RO OP1+POUND EXP OP2 
F647 4B2B 613 OW MNEiMOV+R1-0P1+POUNO-EXP-OP2 
F649 4B57 614 DW MNE~OV+R2-0P1+POUND-EXP-OP2 
F64B 4B83 615 OW MNE~OV+R3=OP1+POUNO=EXP=OP2 

616 ;7C 
F64D 4BAF 617 OW MNE MOV+R4 OP1+POUNO EXP OP2 
F64F 4BOB 618 OW MNE-MOV+R5-0P1+POUNO-EXP-OP2 
F651 4C07 619 OW MNE-MOV+R6-0P1+POUNO~XP-OP2 
F653 4C33 620 OW MNE~OV+Rr-OP1+POUNO~XP-OP2 

621 ;80 - - --
F655 03CC 622 OW MNE SJMP+REL8 OP1 
F657 039F 623 OW MNE-AJMP+EXP1T OP1 
F659 4899 624 OW MNE-ANL+C OP1+BIT EXP8 OP2 
F65B 6336 625 OW MNE-MOVC+A OP1+ATA PLUS PC OP2 

626 ;84 - - - --
F650 0231 627 DW MNE OIV+AB OP1 
F65F 44CF 628 OW MNE-MOV+BYTE EXP8 OPl+BYTE EXP8 OP2 
F661 OBOF 629 OW MNE-MOV+BYTE-EXP8-0P1+ATRO-OP2 -
F663 OF2F 630 OW MNE=MOV+BYTE=EXP8=OP1+ATRl=OP2 

631 ;88 
F665 134F 632 OW MNE MOV+BYTE EXP8 OP1+RO OP2 - - - -



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,lS,Sl PAGE 12 

LOC OBJ LINE SOURCE 

F667 176F 633 OW MNE MOV+BYTE EXP8 OP1+R1 OP2 
F669 1B8F 634 OW MNE-MOV+BYTE-EXP8-0P1+R2-0P2 
F66B 1FAF 635 OW MNE-MOV+BYTE-EXPS-OP1+R3-0P2 

636 ;8C - -
F66D 23CF 637 OW MNE MOV+BYTE EXP8 OP1+R4 OP2 
F66F 27EF 638 OW MNE~OV+BYTE~XPS-OP1+R5-0P2 
F671 2COF 639 OW MNE-MOV+BYTE-EXP8-0P1+R6-0P2 
F673 302F 640 OW MNE=MOV+BYTE=EXP8=OP1+R7=OP2 

641 ;90 
F675 54CB 642 OW MNE MOV+DPTR OP1+EXP16 OP2 
F677 039E 643 OW MNE-ACALL+EXP11 OP1 -
F679 3CBB 644 OW MNE-MOV+BIT EXpTI OP1+C OP2 
F67B 5F16 645 OW MNE-MOVC+A OP1+AIA PLUS DPTR OP2 

646 ;94 - - - - -

F67D 4A7A 647 OW MNE SUBB+A OP1+POUND EXP OP2 
F67F 423A 648 OW MNE-SUBB+A-OP1+BYTE EXP8-0P2 
F681 OS7A 649 OW MNE-SUBB+A-OP1+ATRO-OP2 -
F683 OC9A 650 OW MNE-SUBB+A-OP1+ATR1-0P2 

651 ;9S - - -

F685 lOBA 652 OW MNE SUBB+A OP1+RO OP2 
F687 14DA 653 OW MNE-SUBB+A-OP1+R1-0P2 
F689 1SFA 654 OW MNE-SUBB+A-OP1+R2-0P2 
F6SB lOlA 655 OW MNE=SUBB+~OP1+R3=OP2 

656 ;9C 
F68D 213A 657 OW MNE SUBB+A OP1+R4 OP2 
F68F 255A 658 OW MNCSUBB+A-OP1 +R5-0P2 
F691 297A 659 OW MNE-SUBB+A-OP1+R6-0P2 
F693 2D9A 660 OW MNE-SUBB+A-OP1+R7-0P2 

661 ;AO - -

F695 500A 662 OW MNE ORL+C OP1+SLASH EXP OP2 
F697 039F 663 OW MNr-AJMP+EXP11 OP1 - -
F699 4897 664 OW MNE-MOV+C OP1+BIT EXP8 OP2 
F69B 0263 665 OW MNE-INC+OPTR OP1 -

666 ;A4 
F69D 0230 667 OW MNE MUL+AB OP1 
F69F FFFF 668 OW MNCUNDEF 
F6A1 4267 669 OW MNE-MOV+ATRO OP1+BYTE EXPS OP2 
F6A3 4293 670 OW MNE-MOV+ATR1-0Pl+BYTE-EXP8-0P2 

671 ;AS - - --

F6A5 42BF 672 OW MNE MOV+RO OP,l+BYTE EXP8 OP2 
F6A7 42EB 673 OW MNE-MOV+R1-0P1+BYTE-EXP8-0P2 
F6A9 4317 674 OW MNE-MOV+R2-0P1+BYTE-EXP8-0P2 
F6AB 4343 675 OW MNE=MOV+R3=OP1+BYlE=EXP8=OP2 

676 ;AC 
F6AO 436F 677 OW MNE MOV+R4 OP1+BYTE EXPS OP2 
F6AF 439B 678 OW MN~OV+RS-OP1+BYTr-EXPg-OP2 
F6B1 43C7 679 OW MNE-MOV+R6-0P1+BYTE-EXP8-0P2 
F6B3 43F3 680 OW MNE-MOV+R7-0P1+BYTE~XP8-0P2 

681 ;BO - - -
F6B5 5009 682 OW MNE ANL+C OP1+SLASH EXP OP2 
F6B7 039E 683 OW MNE-ACALL+EXP11 OP1-
F6B9 0307 684 OW MNE-CPL+BIT EXP8 OP1 
F6BB 0283 685 OW MNE=CPL+C_OP1 -

686 ;B4 
F5BO 4A75 587 OW MNE_CJNE+~OP1+POUND_EXP_OP2 
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F6BF 4235 688 DW MNE CJNE+A OPl+BYTE EXP8 OP2 
F6C1 4AA1 689 ow MNE-CJNE+ATRO OPl+PITUND rxp OP2 
F6C3 4ACD 690 OW MNE=CJNE+ATRl=OPl+POUNO=EXP=OP2 

691 ;B8 
F6C5 4AF9 692 OW MNE CJNE+RO OPl+POUND EXP OP2 
F6C7 4B25 693 OW MNE-CJNE+RI-OPl+POUND-EXP-OP2 
F6C9 4B51 694 OW MNE-CJNE+R2-0Pl+POUND-EXP-OP2 
F6CB 4B7D 695 OW MNE=CJNE+R3~Pl+POUND=EXP=OP2 

696 ;BC 
F6CD 4BA9 697 OW MNE CJNE+R4 OP1+POUND EXP OP2 
F6CF 4605 698 OW MNE-CJNE+R5-oPl+POUNO-EXP-OP2 
F6Dl 4COl 699 OW MNr-CJNE+R6-0Pl+POUNO-rXP-OP2 
F603 4C20 700 DW MNE=CJNE+R7~Pl+POUNO=EXP=OP2 

701 ;CO 
F6D5 02DF 702 DW MNE PUSH+BYTE EXP8 OPI 
F6D7 039F 703 DW MNE-AJMP+EXP11 OP1-
F6D9 0306 704 OW MNE-CLR+BIT EXP8 OPI 
F6DB 0282 705 OW MNE-CLR+C OP1 -

706 ;C4 - -
F6DD 004A 707 OW MNE SWAP+A OP1 
F6DF 4239 708 DW MNE-XCH+A OP1+BYTE EXP8 OP2 
F6El 0879 709 OW MNr-xCH+A-OP1+ATRO-oP2 -
F6E3 OC99 710 DW MNE=XCH+A=OP1+ATR1=OP2 

711 ;C8 
F6E5 10B9 712 DW MNE XCH+A OPl+RO OP2 
F6E7 1409 713 OW MNE-XCH+A-OP1+RI-OP2 
F6E9 18F9 714 OW MNE-XCH+A-OP1+R2-0P2 
F6EB 1D19 715 DW MNr-xCH+A-OP1+R3-0P2 - - -716 ;CC 
F6ED 2139 717 DW MNE XCH+A OP1+R4 OP2 
F6EF 2559 718 DW MNr-xCH+A-OPl +Rs-DP 2 
F6Fl 2979 719 DW MNE-XCH+A-OP1+R6-0P2 
F6F3 2D99 720 OW MNE-XCH+A-OP1+R7-0P2 

721 ;DO - - -

F6F5 02DD 722 OW MNE POP+BYTE EXP8 OP1 
F6F7 039E 723 DW MNr-ACALL+EXP11 0P1 
F6F9 0305 724 OW MNE-SETB+BIT EXP8 OP1 
F6FB 0281 725 DW MNCSETB+C_OP1 -

726 ;04 
F6FD 0048 727 DW MNE DA+A OP1 
F6FF 5D95 128 DW MNE-OJNZ+BYTE EXP8 OP1+REL8 OP2 
F701 0878 729 OW MNE-XCHO+A OPl+ATRO OP2 -
F703 OC98 730 OW MNE=XCHD+A=OP1+ATR1=OP2 

731 ;08 
Fl05 5B85 732 OW MNE OJNZ+RO OP1+REL8 OP2 
F707 5BB1 733 OW MNE-DJNZ+R1-0P1+REL8-0P2 
Fl09 5BOD 734 OW MNE-OJNZ+R2-0P1+REL8-0P2 
F70B 5C09 735 OW MNE=OJNZ+R3=OP1+REL8=OP2 

736 ;OC 
F70D 5C35 737 OW MNE DJNZ+R4 OP1+REL8 OP2 
F70F 5C61 738 OW MNr-DJNZ+RS-OP1+REL8IOP2 
F711 5C80 739 OW MNE-OJNZ+R6-0P1+REL8-0P2 
F713 5CB9 740 OW MNE=OJNZ+R7=OP1+REL8=OP2 

741 ;EO 
F715 3El7 742 OW MNE_MOVX+A_OP1+ATOPTR_OP2 
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F717 039F 743 DW MNE AJMP+EXP11 OP1 
F719 0877 744 OW MNE-MOYX+A OP1+ATRO OP2 
F71B OC97 745 OW MNE=MOYX+A=OP1+ATR1=OP2 

746 ;E4 
F71D 0046 747 DW MNE CLR+A OP1 
F71F 423B 748 DW MNtlMOY+A-OP1+BYTE EXP8 OP2 
F721 087B 749 OW MNE~OY+A-OP1+ATRO-OP2 -
F723 OC9B 750 DW MNE=MOY+A=OP1+ATR1=OP2 

751 ;E8 
F725 10BB 752 OW MNE MOY+A OPHRO OP2 
F727 14DB 753 DW MNE-MOY+A-OP1+R1-0P2 
F729 18FB 754 DW MNE-MOY+A-OP1+R2-0P2 
F72B 1D1B 755 DW MNE=MOY+A=OP1+R3=OP2 

756 ;EC 
F72D 213B 757 DW MNE MOY+A OP1+R4 OP2 
F72F 255B 758 DW MNE-MOY+A-OP1+R5-0P2 
F731 297B 759 DW MNtlMOY+A-OP1+R6IOP2 
F733 2D9B 760 OW MNE=MOY+~OP1+R7=OP2 

761 ;FO 
F735 06BF 762 DW MNE MOYX+ATDPTR OP1+A OP2 
F737 039E 763 DW MNE-ACALL+EXP11-0P1 -
F739 0483 764 DW MNE-MOVX+ATRO OP1+A OP2 
F73B 04AF 765 OW MNE=MOYX+ATR1=OP1+A=OP2 

766 ;F4 
F73D 0047 767 OW MNE CPL+A OP1 
F73F 06EF 768 OW MNE-MOY+BYTE EXP8 OP1+A OP2 
F741 0487 769 DW MNE-MOV+ATRO-OP1+A OP2 -
F743 04B3 770 DW MNE-MOV+ATRI-0P1+A-OP2 

771 ;F8 - --
F745 04DF 772 DW MNE MOY+RO OPl+A OP2 
F747 050B 773 OW MNtlMOY+R1-0P1+A-OP2 
F749 0537 774 OW MNE-MOY+R2-0P1+A-OP2 
F74B 0563 775. DW MNE=MOY+R3=OP1+A=OP2 

776 ;FC 
F74D 058F 777 OW MNE MOY+R4 OP1+A OP2 
F74F 05BB 778 OW MNr-MOY+R5-0P1+A-OP2 
F751 05E7 779 DW MNtlMOY+R6IOp1+A-OP2 
F753 0613 780 OW MNE=MOY+R7=OP1+A=OP2; 

781 .****************************************************************** , 
782 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

LOC OBJ 

F755 12F99F 
F758 02FA68 

LINE 

783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 +1 

SOURCE 

.****************************************************************** , 

NAME: ONE_BYTE_TAIL/ MNEMONIC_SECOND_OPERAND_TAIL 

ABSTRACT: This routine finds the opcode in the hash table which 
matches the token entered and sets the NUMBER OF BYTES according 
to the expression flags. These are all one byte-instructions 
regardless of actual NUMBER OF BYTES setting. Opcodes include 
NOP, RET etc.. - -

INPUTS: None 

OUTPUTS: OUR_CODE_LOW, OUR_CODE_HIGH 

VARIABLES MODIFIED: None 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: CALCULATE_INSTRUCTION_VALUE, 
CHECK EXP FLAG 

, 
.***************************************************************** , 
ONE BYTE TAIL: 
MNEMONIC-SECOND OPERAND TAIL: 

~ALL -CALCULATE INSTRUCTION VALUE 
JMP CHECK EXP-FLAG -

$EJECT 

PAGE 15 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

LOC OBJ 

F75B 12E056 
F75E B40A14 
F761 12E056 
F764 B4056D 
F767 12E056 
F76A B4A167 
F76D 755C17 
F770 12F9C7 
F773 80EO 
F775 300005 
F778 12FA02 
F77B 80D8 
F77D B4AIOD 
F780 755COD 
F783 12F9C7 
F786 12F99F 
F789 754D01 
F78C 22 
F78D B40144 
F790 12FA47 
F793 02F99F 

LINE 

810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 +1 

SOURCE 

.****************************************************************** , 

NAME: MNEMONIC_FIRST_OPERAND 

ABSTRACT: This routine sets flags to indicate how to assemble 
one byte instructions with one operand. It gets a hash 
value and passes the expression or expressions to run time 
routines. Instructions include: CLR A, INC A, JMP @A+DPTR, 
etc. 

INPUTS: None 

OUTPUTS: NUMBER OF BYTES, ORDINAL, OUR_CODE_HIGH, OUR_CODE_LOW, 
VALLOW - -

VARIABLES MODIFIED: A, ORDINAL, NUMBER_OF_BYTES 

ERROR EXITS: lOH (ASSEMBLY SYNTAX ERROR) 

SUBROUTINES ACCESSED DIRECTLY: GETOKE, ONE BYTE TAIL, 
UPDATE OUR CODE, CALCULATE INSTRUCTION VALUE~ 
GETJIRSTJYPERAND, CHECKJ\ND_SET_EXP JLAG 

, 
;***************************************************************** 
MNEMONIC FIRST OPERAND: 

CALL 
CJNE 
CALL 
CJNE 
CALL 
CJNE 
MOV 
CALL 
JMP 

MFOO: JNB 
CALL 
JMP 

MF01: CJNE 
MOV 
CALL 
CALL 
MOV 
RET 

MF02: CJNE 

$EJECT 

CALL 
JMP 

GETOKE 
A,#ATA TOKE,MFOO 
GETOKC 
A,#PLUS TOKE,ASERR 
GETOKE -
A,#DPTR TOKE,ASERR 
ORDINAL~#17H 
UPDATE OUR CODE 
ONE BYTE TAIL 
B 0-T,MF01 
GET-FIRST OPERAND 
ONCBYTE TAIL 
A,#DPTR TOKE,MF02 
ORDINAL~#ODH 
UPDATE OUR CODE 
CALCULATE INSTRUCTION VALUE 
NUMBER_OF=BYTES,#OlH -

A,#NUMBER TOKE,ASERR 
CHECK AND-SET EXP FLAG 
CALCULATE=INSTRUCTION_VALUE 

;Check for @A+DPTR 

5,18,81 PAGE 16 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

F796 12E056 
F799 B4A118 
F79C 755COD 
F79F 12F9C7 
FlA2 12E06B 
F7A5 12E056 
F7A8 B40629 
F7AB 12E050 
F7AE 12FA57 
F7B1 02F99F 
FlB4 300006 
F7B7 12FA02 
F7BA 02F7C6 
FlBD B40114 
FlCO 12FA60 
F7C3 854A62 
F7C6 12E06B 
F7C9 12E056 
FlCC 30000B 
F7CF 12FAAC 
F7D2 8081 
F7D4 754310 
F7D7 02E05F 
FlDA E548 
F7DC B40608 
FlDF 12FA87 
F7E2 12E050 
F7E5 E155 

LINE 

857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 

'SOK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo H1.0' 

SOURCE 

.****************************************************************** , 

NAME: MNEMONIC TWO OPERANDS 

ABSTRACT: This routine sets flags to indicate how to assemble 
two operand instructions with 2 or 3 bytes. It gets a hash 
value and passes the expression or expressions to run time 
routines. Instructions include: MOV DPTR,#<addr>, 
MOV <data addr>,<data addr>. 

INPUTS: None 

OUTPUTS: NUMBER OF BYTES, ORDINAL, OUR CODE LOW, OUR CODE HIGH, 
TEMP_SEC, VALLow - - --

VARIABLES MODIFIED: A, ORDINAL, TEMP_SEC, ERRNUM 

ERROR EXITS: 03H (NUMBER EXPECTED) 
10H (ASSEMBLY SYNTAX) 

5,18,81 

SUBROUTINES ACCESSED DIRECTLY: GETOKE, UPDATE OUR CODE, GET COMMA, 
GETNUM, MNEMONIC SECOND OPERAND TAIL, CALCULATE INSTRUCTION VALUE, 
GET SECOND OPERAND, SET-POUND EXP FLAG, SET SLASH EXP FLAG,-
CHECK AND SET SECOND EXi> FLAG- - - --

, 
;***************************************************************** 
MNEMONIC TWO OPERANDS: 

CALC 
CJNE 
MOV 
CALL 
CALL 
CALL 
CJNE 
CALL 
CALL 
JMP 

MTOO: JNB 
CALL 
JMP 

MFTOO: CJNE 
CALL 
MOV 

MT01: CALL 
CALL 
JNB 
CALL 
JMP 

ASERR: MOV 
JMP 

MSOO: MOV 
CJNE 
CALL 
CALL 
JMP 

GETOKE 
A,#DPTR TOKE,MTOO 
ORDINAL-;-#DDH 
UPDATE OUR CODE 
GET COMMA -
GETOKE 
A,HPOUND TOKE,ASERR 
GETNUM -
SET EXP 16 FLAG 
CAL~LATE INSTRUCTION VALUE 
B 0 T,MFTOO -
GET-FIRST OPERAND 
MTOT -
A,HNUMBER TOKE,ASERR 
SET EXP FLAG 
TEM'Jl" SEC, VALLOW 
GET COMMA 
GETOKE 
B 0 T,MSOO 
GET-SECOND OPERAND 
MNEMONIC SECOND OPERAND TAIL 
ERRNUM,#ToH - -
ERROR 
A,TOKSTR 
A,#POUND TOKE,MS01 
SET POUND EXP FLAG 
GETfifUM - -
MNEMONIC_SECOND_OPERAND_TAIL 

;Assembly syntax 

PAGE 17 



MCS~51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0 ' 5,18,81 PAGE 18 

LOC OBJ LINE SOURCE 

F7E7 B40308 912 MS01: CJNE A,HBAR TOKE,MS02 
F7EA 12FA9B 913 CALL SET SLASH_EXP FLAG 
F7ED 12E050 914 CALL GETNUM -
F7FO E155 915 JMP MNEMONIC SECOND_OPERAND TAIL 
F7F2 754303 916 MS02: MOV ERRNUM,#lT3H -
F7F5 B40169 917 CJNE A,HNUMBER TOKE,TOERR 
F7F8 12FA8F 918 CALL CHECK AND-SET SECOND EXP FLAG 
F7FB E155 919 JMP MNEMONIC_stCOND_OPERAND_TAIL 

920 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

LOC OBJ 

F7FD 12E056 
F800 300001 
F803 12FA02 
F806 12E06B 
F809 12E056 
F80C B40AC5 
F80F 12E056 
F812 12E056 
F815 B4A109 
F818 755C17 
F81B 12F9C7 
F81E 02F755 
F821 B4AOBO 
F824 755C18 
F827 12F9C7 
F82A 02F755 

LINE 

921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 +1 

SOURCE 

.****************************************************************** , 

; 

NAME: MOVC_OPERANDS 

ABSTRACT: This routine divides operands into one of two possible 
cases and modifies the hash value. Instructions are 
MOVC A,@A+DPTR and MOVC A,@A+PC. 

INPUTS: None 

OUTPUTS: ORDINAL, OUR_CODE_LOW, OUR_CODE_HIGH 

VARIABLES MODIFIED: A, ORDINAL 

ERROR EXITS: 10H (ASSEMBLY SYNTAX) 

SUBROUTINES ACCESSED DIRECTLY: GETOKE, GET FIRST OPERAND, GET_COMMA, 
UPDATE_OUR_CODE, ONE_BYTE_TAIL --

.***************************************************************** , 
MOVC OPERANDS: 

CALL GETOKE 
JNB B 0 T,ASERR 
CALL GET-FIRST OPERAND 
CALL GECCOMMA-
CALL GETOKE ;MOVC_TAIL 
CJNE A,#ATA TOKE,ASERR 
CALL GETOKt 
CALL GETOKE 
CJNE A,#DPTR TOKE,MTO 
MOV ORDINAC;-#17H 
CALL UPDATE OUR CODE 
JMP ONE BYTE TAIL 

MTO: CJNE A,#PC TOKE,ASERR 
MOV ORDINAL,#18H 
CALL UPDATE OUR CODE 
JMP ONE BYTE TAIL 

$EJECT 

PAGE 19 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo '1.0' 5,18,81 

LOC OBJ 

F82D 12E056 
F830 3000A1 
F833 12FA02 
F836 12E06B 
F839 12E056 
F83C B40609 
F83F 12FA87 
F842 12E050 
F845 02F851 
F848 754303 
F84B B40113 
F84E 12FA8F 
F851 854A62 
F854 12E06B 
F857 12E050 
F85A 12F99F 
F85D 754005 
F860 22 
F861 02E05F 
F864 22 

LINE 

959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
Q,73 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
1004 
1005 +1 

SOURCE 

.****************************************************************** 

NAME: THREE OPERANDS 

ABSTRACT: This routine parses the opcodes and modifies the 
hash value accordingly. It saves the data address or 
immediate data field and the destination address. Instructions 
are CJNE @RO,'<data>,<addr>; CJNE @R1,'<data>,<addr>; 
CJNE A,'<data>,<addr>; CJNE A,<data>,<addr>; CJNE Rn,'<data>,<data> 

INPUTS: None 

OUTPUTS: ORIDNAL, OUR CODE LOW, OUR CODE HIGH, VALLOW, TEMP_SEC, 
NUMBER_OF_BYTES - - --

VARIABLES MODIFIED: NUMBER_OF_BYTES, TEMP_SEC, A 

ERROR EXITS: 10H (ASSEMBLY SYNTAX) 
03H (NUMBER EXPECTED) 

SUBROUTINES ACCESSED DIRECTLY: GETOKE, GET FIRST OPERAND, 
GET COMMA, SET POUND EXP FLAG, CHECK AND SET SECOND EXP FLAG, 
GETNUM, CALCULATE_INSTRUCTION_VALUE,-ERRITR - --. 

.***************************************************************** , 
THREE OPERANDS: 

- CALL 
JNB 
CALL 
CALL 
CALL 
CJNE 
CALL 
CALL 
JMP 

ST01: MOV 
CJNE 
CALL 

STORET: MOV 
CALL 
CALL 
CALL 
MOV 
RET 

TOERR: JMP 
RET 

$EJECT 

GETOKE 
B 0 T,ASERR 
GET-FIRST OPERAND 
GEICO/oV>1A-
GETOKE 
A,'POUND TOKE,ST01 
SET POUNrr EXP FLAG 
GETNUM - -
STORET 
ERRNUM,,03H 
A"NUMBER TOKE,TOERR 
CHECK AND-SET SECOND EXP FLAG 
TEMP SEC ,VALLOW --
GET "C"OMMA 
GETNUM 
CALCULATE INSTRUCTION VALUE 
NUMBER_0~YTES,'05H -

ERROR 

;Number expected 

PAGE 20 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

LOC OBJ 

F865 12E050 
F868 12FAA3 
F86B 02F99F 

LINE 

1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 +1 

SOURCE 

.****************************************************************** , 

NAME: JUMP OPERAND 

ABSTRACT: This routine gets the destination for a jump from 
the command line and sets the relative operand flag to 
indicate th€ method of assembly. Instructions are SJMP<addr>, 
JNC<addr>, JC(addr>, JZ<addr>, JNZ<addr>. 

INPUTS: None 

OUTPUTS: OUR_CODE_LOW, OUR_CODE_HIGH, VALLOW 

VARIABLES MODIFIED: None 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: GETNUM, SET REL FLAG, 
CALCULATE_INSTRUCTION_VALUE - -

, 
.***************************************************************** 
JUMP OPERAND: 

- CALL 
CALL 
JMP 

$EJECT 

GETNUM 
SET REL FLAG 
CALCULATE INSTRUCTION VALUE - -

5,18,81 PAGE 21 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

LOC OBJ 

F86E 12E056 
F871 30000C 
F874 12FA02 
F877 12FAA3 
F87A 12F99F 
F87D 02F88F 
F880 B401DE 
F883 12FA47 
F886 12FAA3 
F889 12F99F 
F88C 754005 
F88F 854A62 
F892 12E06B 
F895 02E050 

LINE 

1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 +1 

SOURCE 

.****************************************************************** , 

NAME: JUMP_TWO_OPERANDS 

ABSTRACT: This routine gets an expression for an address bit 
which will be tested by the jump. It modifies OUR CODE and 
REL FLAG to indicate proper means of assembly, then gets 
the-destination address. Instructions are JB<bit addr>,<addr>; 
JBC<bit addr>,<addr>; JNB<bit addr>,<addr>; DJNZ<bit addr>,<addr>; 
DJNZ Rn,<addr>. 

INPUTS: BOT 

OUTPUTS: NUMBER OF BYTES, TEMP SEC, .OUR CODE LOW, OUR CODE HIGH, 
VALLOW - - - - - --

VARIABLES MODIFIED: NUMBER_OF_BYTES, TEMP_SEC 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: GETOKE, GET FIRST OPERAND, 
SET REL FLAG, CALCULATE INSTRUCTION VALUE, CHECK AND SET EXP FLAG, 
GET=COMMA, GETNUM - - - - - -

, 
.***************************************************************** , 
JUMP TWO OPERANDS: 

- CALL GETOKE 
JNB B 0 T,JTOO 
CALL GET-FIRST OPERAND 
CALL SEr-REL FLAG 
CALL CALCULATE INSTRUCTION VALUE 
JMP JTRET - -

JTOO: CJNE A,#NUMBER TOKE,TOERR 
CALL CHECK AND-SET EXP FLAG 
CALL SET R!L FlAG - -
CALL CALCULATE INSTRUCTION VALUE 
MOV NUMBER 0r-nYTES,#05H -

JTRET: MOV TEMP SEC,VALLOW 
CALL GET COMMA 
JMP GETNUM 

$EJECT 

PAGE 22 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo D1.0' 

LOC OBJ 

F898 12E050 
F89B 755C15 
F89E 12F9C7 
F8A1 754006 
F8A4 02F99F 

LINE 

, 1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 +1 

SOURCE 

;****************************************************************** 

NAME: JUMP_ABSOLUTE_OPERAND 

ABSTRACT: This routine gets the destination address and 
modifies OUR CODE to indicate that the upper 3 bits of 
address must-be included in the final opcode. Instructions 
of this type are AJMP <addr>, ACALL <addr>. 

INPUTS: None 

OUTPUTS: ORDINAL, NUMBER_OF_BYTES, OUR_CODE_LOW, OUR_CODE_HIGH, 
VALLOW, VALHGH 

VARIABLES MODIFIED: ORDINAL, NUMBER OF BYTES 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: GETNUM, UPDATE OUR CODE, 
CALCULATE INSTRUCTION VALUE - -- -, 

.***************************************************************** , 
JUMP ABSOLUTE OPERAND: 

- CALL - GETNUM 
MOV ORDINAL,D15H 
CALL UPDATE OUR CODE 
MOV NUMBER-OF BYTES,D06H 
JMP CALCULATE-INSTRUCTION VALUE 

$EJECT - -

SET EXP 11 FLAG 
2K page-jump 
Absolute instruction 

5,18,81 PAGE 23 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

LOC OBJ 

F8A7 12E050 
F8AA 12FA57 
F8AD 02F99F 

LINE 

1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 +1 

SOURCE 

;****************************************************************** 

; 

NAME: JUMP_LONG_OPERAND 

ABSTRACT: This routine gets the destination address and sets 
the 16 bit expression flag. It then searches the hash table 
for a matching opcode. Instructions are LCALL <addr> and 
LJMP <addr>. 

INPUTS: None 

OUTPUTS: ORDINAL, NUMBER OF BYTES, OUR CODE LOW, OUR_CODE_HIGH, 
VALHGH, VALLOW - - --

VARIABLES MODIFIED: None 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: GETNUM, SET EXP 16 FLAG, 
CALCULATE INSTRUCTION VALUE - --- -

.***************************************************************** , 
JUMP LONG OPERAND: 

- C~L GETNUM 
CALL SET EXP 16 FLAG 

$EJECT 
JMP CALCULATE~NSTRUCTION_VALUE 

5,18,81 PAGE 24 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo H1.0' 5,18,81 

LOC OBJ 

F8BO 754310 
F8B3 9OF8CO 
F8B6 E55B 
F8B8 C3 
F8B9 9407 
F8BB 75F003 
F8BE A4 
F8BF 73 

F8CO 02F755 
F8C3 02F75B 
F8C6 02F796 
F8C9 02F7FD 
F8CC 02F82D 
F8CF 02F865 
F8D2 02F86E 
F8D5 02F898 
F8D8 02F8A7 

LINE 

1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 +1 

SOURCE 

.****************************************************************** , 

NAME: MNEMONIC_INSTRUCTION_TAIL 

ABSTRACT: This routine selects the type of instruction as determined 
by the MNEMONIC INSTRUCTION TABLE and calls the handler for the 
type specified. The handler completes the parsing of the command 
line and does the hash table look-up. 

INPUTS: INSTRUCTION VALUE 

OUTPUTS: ORDINAL, VALLOW, VALHGH, TEMP SEC, NUMBER OF BYTES, 
OUR_CODE_LOW, OUR_CODE_HIGH - - -

VARIABLES MODIFIED: DPTR, A, C, B, ERRNUM 

ERROR EXITS: 10H (ASSEMBLY SYNTAX) 

SUBROUTINES ACCESSED DIRECTLY: ONE BYTE TAIL, MNEMONIC FIRST OPERAND, 
MNEMONIC TWO OPERANDS, MOVC OPERANDS: THREE OPERANDS, JUMP OPERAND, I 

JUMP_TWO=OPERANDS, JUMP_ABSOLUTE_OPERAND, JUMP_LONG_OPERAND 
, 
;***************************************************************** 
MNEMONIC INSTRUCTION TAIL: 

'ROV 
MOV 
MOV 
CLR 
SUBB 
MOV 
MUL 
JMP 

MIT JMP TBL: 
- -LJMP 

$EJECT 

LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 
LJMP 

ERRNllM, H10H 
DPTR,HMIT JMP TBL 
A, INSTRUCTION-VALUE e -
A,H07H 
B,H03H 
AB ;Mult by 3, each tbl entry is 3 bytes 
@A+DPTR 

ONE BYTE TAIL 
MNEMONIC-FIRST OPERAND 
MNEMONIC-rWO OPERANDS 
MOVe OPERANDS 
THREE OPERANDS 
JUMP OPERAND 
JUMP-rWO OPERANDS 
JUMP-ABSOLUTE OPERAND 
JUMP~ONG_OPERAND 
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LOC OBJ 

F8DB C202 
F8DD C203 
F8DF C204 
F8E1 754DOO 
F8E4 754EOO 
F8E7 C3 
F8E8 E548 
F8EA 9410 
F8EC F54F 
F8EE 90F529 
F8F1 93 
F8F2 F55B 
F8F4 7416 
F8F6 B54FOC 

F8F9 C3 
F8FA E54F 

F8FC 941C 
F8FE 5007 
F900 D202 
F902 02F907 

F905 40F2 

F907 E54F 
F909 B42B03 
F90C 02F911 
F90F 5035 
F911 11BO 
F913 02FB21 

LINE 

1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 

1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 +1 

SOURCE 

.****************************************************************** , 

NAME: MNEMONIC_INSTR_LIST_TAIL 

ABSTRACT: This routine sets up information to be used in later· 
processing of the mnemonic by deciphering the information 
in MNEMONIC TAB then the call to MNEMONIC INSTRUCTION TAIL and 
CHANGE_TO_INSTRUCTION_OP completes the assembly. -

INPUTS: TOKSTR, AS~PC~LOW, ASM_PC_HIGH 

OUTPUTS: Code memory locations pointed to by ASM_PC. 

VARIABLES MODIFIED: BIT EXP, FIRST EXP, SECOND EXP, A, C, DPTR, 
INSTRUCTION_VALUE, OUR_CODE_LOW- -

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: MNEMONIC_INSTRUCTION_TAIL, 
CHANGE_TO_INSTRUCTION_OP 

, 
-***************************************************************** , 
MNEMONIC INSTR LIST TAIL: 

CLR - BIT-EXP 
CLR FIRST EXP 
CLR SECONrr EXP 
MOV NUMBER-OF BYTES,IOOH 
MOV OUR COrrE HIGH,#OOH 
CLR C - -
MOV A,TOKSTR 
SUBB A,#OFST 
MOV OUR CODE LOW,A 
MOV DPTR,#MNEMONIC TAB 
MOVC A,@A+DPTR -
MOV INSTRUCTION VALUE,A 
MOV A,IJUMP END-
CJNE A,OUR CODE LOW,OUR GTRTHN 

CONT OUR CODE: - - -
- CLR C 

END 
MOV A,OUR_CODE_LOW 

SUBB 
JNC 
SETB 
JMP 

A,I(BIT END+1) 
END SELECT INSTRUCTION TAIL 
BIT-EXP - -
END=SELECT_INSTRUCTION_TAIL 

OUR GTRTHN: 
- JC CONT OUR CODE 

END SELECT INSTRUCTIUN ~IL: 
- MOV A,OUR CODE LOW 

CJNE A,#2BH,MIO-
JMP MIl 

MIO: JNC AMTERR 
MIl: CALL MNEMONIC INSTRUCTION TAIL 

JMP CHANGE TIT INSTRUCTION OP 
$EJECT - - -

;MNEMONIC INSTR 
;Initialize flags 

;Search for corresponding match using 
;look-up and check to see if mnemonic 
;i5 JBC, JB, JNB, CPL or SETB. If is, 

;then set BIT EXP. If OUR CODE=#JUMP EN 
;Then fall thru or check fOr OUR_CODE>#JUMP 

;Check that OUR_CODE<=BIT_END 
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LOC OBJ 

F916 755205 
F919 12E056 
F91C B4D40F 
F91F 12E050 
F922 85494B 
F925 854A4C 
F928 12EOOF 
F92B 12E056 
F92E B40715 
F931 7824 
F933 AA4B 
F935 12E05C 
F938 AA4C 
F93A 12E05C 
F93D 7620 
F93F 12E056 
F942 B40707 
F945 22 
F946 754310 
F949 02E05F 
F94C llDB 
F94E 12E053 
F951 80DE 

LINE 

1229 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 +1 

SOURCE 

.****************************************************************** , 

NAME: ASSEMBLY_CMD 

ABSTRACT: This routine parses the rest of the command line 
for ORG or carraige return and enters the ASM mode. Once 
in ASM mode, control remains here in a loop assembling 
instructions until a carraige return is found on a line by 
itself. 

INPUTS: None 

OUTPUTS: Code memeory locations pointed to in ORG clause or 
pre-existing ASM_PC setting. 

VARIABLES MODIFIED: ASM PC HIGH, ASM PC LOW, A, POINTO, PARAMl, 
ERRNUM - - - -

ERROR EXITS: 10H (ASSEMBY SYNTAX) 

SUBROUTINES ACCESSED DIRECTLY: GETOKE, NEWLINE, GETNUM, 
SAVE_AND_DISPLAY, ERROR, MNEMONIC_INSTR_LIST_TAIL, GETEOL 

, 
.***************************************************************** 
ASSEMBLY CMD: 

MOV 
CALL 
CJNE 
CALL 
MOV 
MOV 
CALL 
CALL 

AMTO: CJNE 
AMTl: MOV 

MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
CJNE 
RET 

AMTERR: MOV 
JMP 

AMT2: CALL 
CALL 
JMP 

$EJECT 

LINE START ,H05H 
GETOKE 
A,HORG TOKE,AMTO 
GETNUM-
ASM PC HIGH,VALHGH 
ASM-PC-LOW,VALLOW 
NEWLINE 
GETOKE 
A,HEOL TOKE,AMTERR 
POINTO~HLINBUF 
PARAMl,ASM PC HIGH 
SAVE AND DTSPLAY 
PARAMl,ASM PC LOW 
SAVE AND DTSPLAY 
@POINiO,T' , 
GETOKE 
A,HEOL_TOKE,AMT2 

ERRNUM,#10H 
ERROR 
MNEMONIC INSTR LIST TAIL 
GETEOL - - -
AMTl 

;Get past address 

;Assembly syntax 

5,18,81 PAGE 27 
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LOC OBJ LINE 

1276 +1 
=1 1277 
=1 1278 
=1 1279 
=1 1280 
=1 1281 
=1 1282 
=1 1283 
=1 1284 
=1 1285 
=1 1286 
=1 1287 
=1 1288 
=1 1289 
=1 1290 
=1 1291 
=1 1292 
=1 1293 
=1 1294 
=1 1295 
=1 1296 
=1 1297 +1 

SOURCE 

$INCLUDE(:F1:ASM,INC) 
.****************************************************************** , 

This is the include file called ASM.INC. It contains the 
following subroutines in order: 

START DIVIDE 
CALCULATE INSTRUCTION VALUE 
UPDATE OUR CODE -
GET FIRST OPERAND 
CHECK AND-SET EXP FLAG 

- SET Elp 16 FLAG 
SET-EXP-FLAG 
CHECk EXP FLAG 
SET POUND-EXP FLAG 
CHECK AND-SET-SECOND EXP FLAG 
SET SIASH-EXP-FLAG - -
SETREL FLAG -

GET SECOND EXP -- -, 
.****************************************************************** 
$EJECT 

5,18,81 PAGE 28 



MCS-51 MACRO ASSEMBLER 

LOC OBJ LINE 

=1 1298 
=1 1299 
=1 1300 
=1 1301 
=1 1302 
=1 1303 
=1 1304 
=1 1305 
=1 1306 
=1 1307 
=1 1308 
=1 1309 
=1 1310 
=1 1311 
=1 1312 
=1 1313 
=1 1314 
=1 1315 
=1 1316 
=1 1317 
=1 1318 
=1 1319 
=1 1320 
=1 1321 
=1 1322 
=1 1323 
=1 1324 
=1 1325 
=1 1326 
=1 1327 
=1 1328 
=1 1329 
=1 1330 
=1 1331 
=1 1332 
=1 1333 
=1 1334 
=1 1335 
=1 1336 
=1 1337 
=1 1338 
=1 1339 
=1 1340 
=1 1341 
=1 1342 
=1 1343 
=1 1344 
=1 1345 
=1 1346 
=1 1347 
=1 1348 
=1 1349 
=1 1350 
=1 1351 
=1 1352 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo H1.0' 5,18,81 

SOURCE 

;/**************************************************************************** 

* * 
* This module contains most procedures needed to implement the 
* assembler which processes the ASM command. The rest are contained 
* in the ASMA module. 
* 
* 
* 
* 

INSTRUCTION VALUE - Public variable used at parse time. The 
instruction is assembled into it. 

* 
* 
* 
* 
* 
* 
* 

*--------------------------------------------------------------------------* 
* * 
* The assembler consists of three pieces: 
* - Tables in the module ASM TBL code which contain the details of the 
* 8051 assembly language, -
* - Parse time procedures in this module use these tables to: 
* -Set up flags and variables to control actual memory * 
* writing operations, search the tables for matched to the hashed 
* command line. 
* - Assemble the instruction as if any expression, immediate data, or 
* jump addresses are zero (they are evaluated at run-time). 
* - Procedures selected by the above parse time procedures determine: 
* - What the instruction format is, 
* - How to combine the expressions, immediate data, or jump addresses 
* (if any) after being calculated with the instruction value 
* assembled at parse time to create the final result of the 
* assembly in memory. 
* 

* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* The opcode is found by generating a hash value as the parser scans the * 
* instruction. How the hash value is calculated is discussed in ASM TBL. * 
* All the hash values are stored in the table, HINSTRUCTION CODE, and the * 
* ordinal corresponding to a hash value is the opcode for that instruction.* 
* Except for absolute instructions, in which case the opcode is further * 
* calculated in CHANG~ TO INSTRUCTION OP, NUMBER OF BYTES contains either * 
* the actual number of-bytes in the instruction or a code to enable * 
* CHANGE TO INSTRUCTION OP to write the correct number of bytes in the * 
* correct order. See C~ANGE_TO_INSTRUCTION_OP for more details. * 
* * 
* Parsing the command line leaves the opcode in INSTRUCTION VALUE at run 
* time. CHANGE TO INSTRUCTION OP is called after each command line 
* to process the type of instruction appropriately to write it out to 
* memory. Relative offsets and 2K jump or calls are generated here. 
* 
* Details on the use of the tables in the assembly can be found in the 
* documentation in the ASM TBL module. 
* 

* 
* 
* 
* 
* 
* 
* 
* 

*--------------------------------------------------------------------------* 
* * In the operand table the basicoperands(ex. C,A,RO-R7,etc.) have the 
* ordinal+1 values of 1-15 but the values 16-24 were used to represent 
* certain expressions as follows: 
* * 16 - BYTE EXP8 
* 17 - BIT EXP8 
* 18 - IMMEDIATE(H) EXP8 
* 19 - COMPLEMENT(/) EXP8 

21 - EXP11 
22 - RELATIVE OFFSET EXPRESSION 
23 - @A+DPTR 
24 - @A+PC 

* 
* 
* 
* 
* 
* 
* 
* 
* 
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LOC OBJ LINE 

=1 1353 
=1 1354 
=1 1355 
=1 1356 
=1 1357 
=1 1358 
=1 1359 
=1 1360 
=1 1361 
=1 1362 
=1 1363 
=1 1364 
=1 1365 
=1 1366 
=1 1367 
=1 1368 
=1 1369 
=1 1370 
=1 1371 
=1 1372 
=1 1373 
=1 1374 
=1 1375 
=1 1376 
=1 1377 
=1 1378 
=1 1379 
=1 1380 +1 

SOURCE 

; * 20 - EXP16 
* 

* 
* 

*--------------------------------------------------------------------------* . * , * * A problem arose which made the software more involved: determining if * 
* the eight bit expression was a bit or byte expression. Since disassembly * 
* uses the same tables as assembly the hash values had to be precise. * 
* The following instructions had bit expressions: * 
* * ; * JBC BIT EXP,CODE EXP 

; * JB BIT EXP,CODE EXP 
; * JNB BIT EXP,CODE EXP 
; * CLR BIT EXP,CODE EXP 

* CPL BIT EXP,CODE EXP 
; * SETB BIT EXP,CODE EXP 
. * , 

ORL C ,BIT EXP 
ANL C,BIT EXP 
MOV C,BIT EXP 

MOV BIT EXP,C * 
* 
* 
* 
* 
* 
* * In the first group, if the mnemonic was one of those six mnemonics the * 

* BIT EXP FLAG was set and if an expression was found we know it was a bit * 
* expression. The second group was a little more difficult. If the first * 
* operand of a two operand instruction was found to be a 'C' the BIT EXP * 
* flag was set and then if the second operand was an expression we knew it * 
* was a bit expression. The third group was the real problem. If the * 
* second operand of a two operand instruction was a 'c' and the first * 
* operand had been an expression then the hash value was re-calculated to * 
* indicate a bit expression. * 
* * 

; ****************************************************************************/ 
$EJECT 

PAGE 30 



MCS-51 MACRO ASSEMBLER 

LOC OBJ 

F953 E570 
F955 7F09 
F957 7EOO 
F959 7DOO 

F95B C3 

F95C E56E 
F95E 4011 
F960 6021 
F962 9570 
F964 4010 
F966 F56E 
F968 EE 
F969 2401 
F96B 5001 
F96D OD 

F96E FE 
F96F 80EA 

F971 EE 
F972 2401 
F974 5001 
F976 OD 

F977 FE 
F978 C3 
F979 E56E 
F97B 9570 
F97D F56E 
F97F 40DA 
F981 80EE 
F983 DF05 

LINE 

=1 1381 
=1 1382 
=1 1383 
=1 1384 
=1 1385 
=1 1386 
=1 1387 
=1 1388 
=1 1389 
=1 1390 
=1 1391 
=1 1392 
=1 1393 
=1 1394 
=1 1395 
=1 1396 
=1 1397 
=1 1398 
=1 1399 
=1 1400 
=1 1401 
=1 1402 
=1 1403 
=1 1404 
=1 1405 
=1 1406 
=1 1407 
=1 1408 
=1 1409 
=1 1410 
=1 1411 
=1 1412 
=1 1413 
=1 1414 
=1 1415 
=1 1416 
=1 1417 
=1 1418 
=1 1419 
=1 1420 
=1 1421 
=1 1422 
=1 1423 
=1 1424 
=1 1425 
=1 1426 
=1 1427 
=1 1428 
=1 , 1429 
=1 1430 
=1 1431 
=1 1432 
=1 1433 
=1 1434 
=1 1435 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: START DIVIDE 

ABSTRACT: This is a software divide routine. Inputs are an 8-bit 
divisor and a 16-bit dividend. The quotient is 16-bits and 
the remainder is truncated to 8 bits. 

INPUTS: DIVIDEND~IGH, DIVIDEND_LOW, DIVISOR 

OUTPUTS: QUOTIENT~IGH, QUOTIENT_LOW 

VARIABLES MODIFIED: A, PARAM6, DIVIDEND LOW, QUOTIENT HIGH, 
PARAM5, PARAM4, C, DIVIDEND_HIGH, QUOTIENT_LOW -

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 
; 
.****************************************************************** , 
START DIVIDE: 

MOV 
MOV 
MOV 
MOV 

DIVIDE 1: 
CLR C 

DIVIDE 2: 

A,DIVISOR 
PARAM6,#09H 
PARAM5,#00H 
PARAM4,#00H 

;Carry occurs from rotate 

5,18,81 

A,DIVIDEND HIGH 
SUBTRACT WITH C 
ROTATE - - ;Rotate quotient and dividend if zero 

PAGE 31 

MOV 
JC 
JZ 
SUBB 
JC 
MOV 
MOV 
ADD 
JNC 
INC 

A,DIVISOR 
ROTATE 
DIVIDEND HIGH,A 
A,PARAM5-
A,#01H 

;A carry means divisor is larger than dividend 
;Replace DIVIDEND_HIGH with new number 

DIVIDE 3: 

DIVIDE. 3 
PARAM4-

- MOV PARAM5,A 
JMP DIVIDE 1 

SUBTRACT WITH C: 
NOV - A,PARAM5 
ADD A,#OlH 
JNC DIVIDE 4 
INC PARAM4-

DIVIDE 4: 
MOV 
CLR 
MOV 
SUBB 
MOV 
JC 
JMP 

ROTATE: DJNZ 

PARAM5,A 
C 
A,DIVIDEND HIGH 
A,DIVISOR -
DIVIDEND HIGH,A 
DIVIDE C , 
SUBTRAn WITH C 
PARAM6,RUTAT~CONTINUE 

;PARAM5 holds lower byte of quotient 
;Increment quotient 

;High counter incremented if carry occurs 

;Replace with new quotient 
;Loop 

;Quotient always incremented if carry set 

;Subtract divisor from dividend 
;Jump to subtract with no carry if carry is set 
;Loop in s~btract with C if no carry 
;PARAM6 counts number of rotates 
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LOC OBJ LINE SOURCE 

F985 8071 =1 1436 MOV QUOTIENT HIGH,PARAM4 
F987 8E72 =1 1437 MOV QUOTIEN~OW,PARAM5 
F989 22 =1 1438 RET ;Exit from divide routine 

=1 1439 ROTATE CONTINUE: 
F98A C3 =1 1440 - CLR C 
F98B EE =1 1441 MOV A,PARAM5 
F98C 33 =1 1442 RLC A ;Rotate ;pwer byte of quotient first 
F98D FE =1 1443 MOV PARAM5,A ;Replace with new quotient low 
F98E ED =1 1444 MOV A,PARAM4 
F98F 33 =1 1445 RLC A ;Rotate upper byte with MSB from lower 
F990 FD =1 1446 MOV PARAM4,A ;byte into LSB of upper byte 
F991 C3 =1 1447 CLR C 
F992 E56F =1 1448 MOV A,DIVIDEND_LOW ;Rotate dividend with every rotate of 

=1 1449 ;quotient 
F994 33 =1 1450 RLC A 
F995 F56F =1 1451 MOV DIVIDEND LOW,A 
F997 E56E =1 1452 MOV A,DIVIDEND_HIGH 
F999 33 =1 1453 RLC A 
F99A F56E =1 1454 MOV DIVIDEND HIGH,A 
F99C 80BE =1 1455 SJMP DIVIDE 2- ;Loop 
F99E 22 =1 1456 RET ;End of divide routines 

=1 1457 +1 $EJECT 
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LOC OBJ 

F99F 90F555 
F9A2 755FOO 

F9A5 E4 
F9A6 93 
F9A7 055F 
F9A9 A3 
F9AA B54E09 
F9AD E4 
F9AE 93 
F9AF A3 
F9BO B54F04 
F9B3 155F 
F9B5 22 

F9B6 A3 

F9B7 E583 
F9B9 B4F7E9 
F9BC E582 
F9BE B455E4 
F9C1 754310 
F9C4 02E05F 

LINE 

=1 1458 
=1 145g 
=1 1460 
=1 1461 
=1 1462 
=1 1463 
=1 1464 
=1 1465 
=1 1466 
=1 1467 
=1 1468 
=1 1469 
=1 1470 
=1 1471 
=1 1472 
=1 1473 
=1 1474 
=1 1475 
=1 1476 
=1 1477 
=1 1478 
=1 1479 
=1 1480 
=1 1481 
=1 1482 
=1 1483 
=1 1484 
=1 1485 
=1 1486 
=1 1487 
=1 1488 
=1 1489 
=1 1490 
=1 1491 
=1 1492 
=1 1493 
=1 1494 
=1 1495 
=1 1496 
=1 1497 
=1 1498 
=1 1499 
=1 1500 
=1 1501 
=1 1502 
=1 1503 
=1 1504 
=1 1505 +1 

SOURCE 

.****************************************************************** , 

NAME: CALCULATE INSTRUCTION VALUE - -
ABSTRACT: Parse-time action to assemble the instruction just parsed 

into the public variable INSTRUCTION VALUE. The values may be 
calculated. and filled in at run-time~ Using the hash value, 
the HINSTRUCTION CODE table is searched for a corresponding match. 
If one is found,-the ordinal of the match (INSTRUCTION VALUE) is 
the opcode of the instruction. If one is not found, an error is issued 
and processing stops. 

INPUTS: OUR_CODE_LOW, OUR_CODE_HIGH 

OUTPUTS: INSTRUCTION, OUR_CODE_LOW, OUR_CODE_HIGH 

VARIABLES MODIFIED: DPTR, A, ERRNUM, C, INSTRUCTION 

ERROR EXITS: 10H (ASSEMBLY SYNTAX) 

SUBROUTINES ACCESSED DIRECTLY: ERROR 
, 
.****************************************************************** 
CALCULATE INSTRUCTION VALUE: 

MTIV DPTR,#INSTRUCTION CODE 
MOV INSTRUCTION,HOOH -

INST VALUE LOOP: 
- CLR A 

MOVC A,@A+DPTR 
INC INSTRUCTION 
INC DPTR 
CJNE A,OUR CODE HIGH,CHECK AND INC HASH TAB 
CLR A - - - - - -
MOVC A,@A+DPTR 
INC DPTR 
CJNE A,OUR CODE lOW,CHECK HASH TAB ;Second byte is high byte (CS) 
DEC INSTRUCTION --
RET 

CHECK AND INC HASH TAB: 
- INC - DPTR 

CHECK HASH TAB: 

$EJECT 

MOV 
CJNE 
MOV 
CJNE 
MOV 
JMP 

A,DPH 
A,HHIGH(INSTRUCTION CODE+200H),INST VALUE LOOP 
A,DPL - --
A,HLOW(INSTRUCTION CODE+200H),INST VALUE LOOP 
ERRNUM,HI0H - ;Assembly syntax 
ERROR 
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LOC OBJ 

F9C7 E54E 
F9C9 7017 
F9CB 742C 
F9CD 855CFO 
F9DO B54FOD 

F9D3 A4 
F9D4 85F04E 
F9D7 254F 
F9D9 5002 
F9DB 054E 
F9DD F54F 
F9DF 22 

F9EO 50Fl 
F9E2 742C 
F9E4 855CFO 
F9E7 A4 
F9E8 AFFO 
F9EA 75F018 
F9ED A4 
F9EE 254F 
F9FO F54F 
F9F2 E5FO 
F9F4 354E 
F9F6 F54E 
F9F8 EF 
F9F9 75F018 
F9FC A4 
F9FD 254E 

F9FF F54E 
FA01 22 

LINE 

=1 1506 
=1 1507 
=1 1508 
=1 1509 
=1 1510 
=1 1511 
=1 1512 
=1 1513 
=1 1514 
=1 1515 
=1 1516 
=1 1517 
=1 1518 
=1 1519 
=1 1520 
=1 1521 
=1 1522 
=1 1523 
=1 1524 
=1 1525 
=1 1526 
=1 1527 
=1 1528 
=1 1529 
=1 1530 
=1 1531 
=1 1532 
=1 1533 
=1 1534 
=1 1535 
=1 1536 
=1 1537 
=1 1538 
=1 1539 
=1 1540 
=1 1541 
=1 1542 
=1 1543 
=1 1544 
=1 1545 
=1 1546 
=1 1547 
=1 1548 
=1 1549 
=1 1550 
=1 1551 
=1 1552 
=1 1553 
=1 1554 
=1 1555 
=1 1556 
=1 1557 
=1 1558 
=1 1559 
=1 1560 +1 

SOURCE 

.****************************************************************** , 

NAME: UPDATE OUR CODE 

ABSTRACT: Local procedure used to determine whether to use 
'MNEMONIC FACTOR (first operand) or 'OPERAND FACTOR*'MNEMONIC FACTOR 
(second operand) and then update the hash vaTue, OUR_CODE. -

INPUTS: OUR_CODE_LOW, OUR_CODE_HIGH, ORDINAL 

OUTPUTS: OUR_CODE_LOW, OUR_CODE_HIGH 

VARIABLES MODIFIED: A, B, OUR_CODE_HIGH, OUR_CODE_LOW, PARAM6 

ERROR EXITS: None, 

SUBROUTINES ACCESSED DIRECTLY: None 
, 
.****************************************************************** . 
UPDATE OUR CODE: 

- MOV A,OUR' CODE HIGH 
JNZ ULO - -
MOV A,'MNEMONIC FACTOR 
MOV B,ORDINAL-
CJNE A,OUR CODE LOW,UPDATE LSSTHN 

CONT UPDATE LSSTHN: - - -
- MUC AB 

MOV OUR CODE HIGH,B 
ADD A,OUR CorrE LOW 
JNC ULl - -
INC OUR CODE HIGH 

ULl: MOV OUR-CODr-LOW,A 
.RET --

UPDATE LSSTHN: 

ULO: 
- JNC 

MOV 
MOV 
MUL 
MOV 
MOV 
MUL 
ADD 
MOV 
MOV 
ADDC 
MOV 
MOV 
MOV 
MUL 
ADD 

MOV 
RET 

$EJECT 

CONT UPDATE LSSTHN 
A "MNEMONIC-rACTOR 
B.ORDINAL -
AB 
PARAM6,B 
B"OPERAND FACTOR 
AB -
A,OUR CODE LOW 
OUR CUbE urW,A 
A,B- -
A.OUR CODE HIGH 
OUR CUbE HTGH,A 
A,PAAAM6-
B.'OPERAND FACTOR 
AB -
A,OUR_CODE_HIGH 

;Set-up for <= 
;Set-up for MUL AB 
;Fall through ifn=n,or check 
;for n<n 
;ORDINAL * 'MNEMONIC FACTOR 
;Save high order byte 
;Add old OUR_CODE 

;Replace with new code 
;Exit 

;ORDINAL * 'MNEMONIC~ACTOR 

;Add old OUR CODE 
;Replace wit" new OUR_CODE 

;Add high byte of OUR_CODE 

;Recall upper byte of first multo 

;Add upper byte if second multiply 
;to upper byte of first multiply 
;Multiplied by OPER~ACTOR 

;Exit 
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MCS-51 MACRO ASSEMBLER 

LOC OBJ 

FA02 75F02C 
FA05 E548 
FA07 C3 
FA08 9490 
FAOA 401B 
FAOC 9408 
FAOE 5017 
FA10 E548 
FA12 C3 
FA13 948C 
FA15 A4 
FA16 254F 
FA18 F54F 
FAIA 5002 
FA1C 054E 

FA1E E5FO 
FA20 254E 
FA22 F54E 
FA24 02FA3F 

FA27 7410 
FA29 2440 
FA2B FF 
FA2C E548 
FA2E C3 
FA2F 9F 
FA30 A4 
FA31 254F 
FA33 F54F 
FA35 5002 
FA37 054E 

FA39 E5FO 

LINE 

=1 1561 
=1 1562 
=1 1563 
=1 1564 
=1 1565 
=1 1566 
=1 1567 
=1 1568 
=1 1569 
=1 1570 
=1 1571 
=1 1572 
=1 1573 
=1 1574 
=1 1575 
=1 1576 
=1 1577 
=1 1578 
=1 1579 
=1 1580 
=1 1581 
=1 1582 
=1 1583 
=1 1584 
=1 1585 
=1 1586 
=1 1587 
=1 1588 
=1 1589 
=1 1590 
=1 1591 
=1 1592 
=1 1593 
=1 1594 
=1 1595 
=1 1596 
=1 1597 
=1 1598 
=1 1599 
=1 1600 
=1 1601 
=1 1602 
=1 1603 
=1 1604 
=1 1605 
=1 1606 
=1 1607 
=1 1608 
=1 1609 
=1 1610 
=1 1611 
=1 1612 
=1 1613 
=1 1614 
=1 1615 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: GET FIRST OPERAND - -

ABSTRACT: (ORDINAL + l)*MNEMONIC FACTOR is added to OUR CODE 
(the hash value). If the operand was a 'C', then BIT-EXP is 
set to 1 (true). -

INPUTS: TOKSTR, OUR_CODE_LOW, OUR_CODE_HIGH 

OUTPUTS: BIT_EXP, OUR_CODE_LOW, OUR_CODE_HIGH 

VARIABLES MODIFIED: B, A, C, OUR_CODE_LOW, OUR_CODE_HIGH, PARAM6, 
BIT EXP 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 
, 
.****************************************************************** , 
GET FIRST OPERAND: 

MUV B,#MNEMONIC FACTOR 
MOV A,TOKSTR-
CLR C 
SUBB A,#90H 
JC FIRST NOT REGISTER 
SUBB A,#08H-

5,18,81 

JNC FIRST NOT REGISTER ;Check if TOKSTR=REGISTER token(O-7) 
MOV A,TOKSTR -
CLR C 
SUBB A,#8CH 
MUL AB 
ADD A,OUR CODE LOW 
MOV OUR CUbf LUW,A 
JNC GE FI OP-1 
INC OUR" CUDEl-IIGH 

GE FlOP 1: --
- - Nov A,B 

ADO A,OUR CODE HIGH 
MOV OUR_CUDE_HrGH,A 
JMP SET BIT EXP 

FIRST NOT REGISTER:-
MUV A,#OFST 
ADO A,#REG 
MOV PARAM6,A 
MOV A,TOKSTR 
CLR C 
SUBB A,PARAM6 
MUL AB 
ADO A,OUR CODE LOW 
MOV OUR CODE LOW,A 
JNC GE FI OP-2 
INC OUR" CUDEl-IIGH 

GE FI OP 2: --
- - mlV A,B 
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LOC OBJ LINE SOURCE 

FA3B 254E =1 1616 ADD A,OUR CODE HIGH 
FA3D F54E =1 1617 MOV OUR_C"ITDE_HTGH,A 

=1 1618 SET BIT EXP: 
FA3F E548 =1 1619 - ~OV A,TOKSTR 
FA41 B45E02 =1 1620 CJNE A,#C TOKE,END-YIRST_OPERAND 
FA44 0202 =1 1621 SETB BIT txP 

=1 1622 END FIRST OPERAND: 
FA46 22 =1 1623 - RET ;Exit 

=1 1624 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 

LOC OBJ LINE 

=1 1625 
=1 1626 
=1 1627 
=1 1628 
=1 1629 
=1 1630 
=1 1631 
=1 1632 
=1 1633 
=1 1634 
=1 1635 
=1 1636 
=1 1637 
=1 1638 
=1 1639 
=1 1640 
=1 1641 
=1 1642 
=1 1643 
=1 1644 
=1 1645 
=1 1646 
=1 1647 
=1 1648 
=1 1649 
=1 1650 
=1 1651 
=1 1652 
=1 1653 
=1 1654 
=1 1655 
=1 1656 
=1 1657 
=1 1658 
=1 1659 
=1 1660 
=1 1661 
=1 1662 
=1 1663 
=1 1664 
=1 1665 
=1 1666 
=1 1667 
=1 1668 
=1 1669 
=1 1670 
=1 1671 
=1 1672 
=1 1673 
=1 1674 
=1 1675 
=1 1676 
=1 1677 
=1 1678 
=1 1679 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

.****************************************************************** , 

NAME: CHECK AND SET EXP FLAG, SET EXP 16 FLAG, SET EXP FLAG, 
CHECK EXP FLAG, ~T VOUND EXP FLAG~ C~CK AND sri SrCOND EXP FLAG, 
SET_sIASH=EXP_FLAG,-SET_REL-FIAG - - - --

ABSTRACT: 
CHECK AND SET EXP FLAG: Parse-time action to check to see if 
BIT EXP is set(l)~ If so, the EXP8 is a bit EXP8 (eight-bit 
expression), otherwise is ti a byte EXP8. The ordinal is set 
appropriately and UPDATE OUR CODE is called to update the 
hash value, OUR CODE. me FIRST EXP flag is set(l) to signify 
that the first operand was an expression of some sort. 
NUMBER OF BYTES is set to 2 to signify that it is a two byte 
instruction so far. 

SET EXP 16 FLAG: Parse-time action to set the ordinal to 20 to 
show that the operand has an EXP16 ad then cal UPDATE OU~ CODE to 
update the hash value, OUR CODE. SET NUMBER OF BYTES-equal to 
7 to signify that the instruction was-a long-jump or call or 
MOV DPTR,EXP16. 

SET EXP FLAG: Parse-time prodecure to set the ordinal equal to 
16 to show that the operand was a byte EXP8 expression ad call 
UPDATE OUR CODE to update the hash value, OUR CODE. Set the 
FIRST EXP flag to show that the first operand-was an expression 
of some sort. 

CHECK EXP FLAG: Parse-time action that checks the FIRST EXP 
flag and the SECOND EXP flag. by determining which are set 
and which are not, ]ruMBER OF BYTES is set according to the 
number of bytes in the instruction. 

FIRST EXP SECOND EXP a - 0-
o 1 
1 0 
1 1 

NUMBER OF BYTES 
1 --
2 
2 
3 

SET POUND EXP FLAG: Parse-time action to set the ordinal equal 
to I8 to show-that the operand was an immediate(#) expression. 
update the hash value, OUR CODE, by calling UPDATE OUR CODE. 
SECOND EXP flag is set to signify that the second operand was an 
expression of some sort. 

CHECK AND SET SECOND EXP FLAG: Parse-time action to set the 
SECOND EXP flag to signify that the second operand was an expression 
of some sort. The BIT EXP flag is checked. If set, the ordinal 
is set equal to 17 to show that the operand was a bit EXP8. If 
it was not set, the ordinal is set to 16 to show that the operand 
was a byte EXP8. The hash value is updated by calling UPDATE_OUR_CODE. 

SET SLASH EXP FLAG: Parse-time action to set the ordinal equal to 19 
to show that the operand was the complement(/) of a bit expression. 
update the hash value, OUR CODE, by calling UPDATE OUR CODE. 
SECOND_EXP is set to signifY that the second operand was an expression 
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LOC OBJ 

FA47 755CI0 
FA4A 300202 
FA4D 055C 

FA4F 31C7 
FA51 0203 
FA 53 754002 
FA56 22 

FA57 755C14 
FA5A 31C7 
FA5C 754007 
FA5F 22 

FA60 755C10 
FA63 31C7 
FA65 0203 
FA67 22 

FA68 E4 
FA69 A203 
FA6B 33 
FA6C A204 
FA6E 33 
FA6F 75F004 
FA72 90FA77 
FA75 A4 
FA76 73 

FA77 754001 

LINE 

=1 1680 
=1 1681 
=1 1682 
=1 1683 
=1 1684 
=1 1685 
=1 1686 
=1 1687 
=1 1688 
=1 1689 
=1 1690 
=1 1691 
=1 1692 
=1 1693 
=1 1694 
=1 1695 
=1 1696 
=1 1697 
=1 1698 
=1 1699 
=1 1700 
=1 1701 
=1 1702 
=1 1703 
=1 1704 
=1 1705 
=1 1706 
=1 1707 
=1 1708 
=1 1709 
=1 1710 
=1 1711 
=1 1712 
=1 1713 
=1 1714 
=1 1715 
=1 1716 
=1 1717 
=1 1718 
=1 1719 
=1 1720 
=1 1721 
=1 1722 
=1 1723 
=1 1724 
=1 1725 
=1 1726 
=1 1727 
=1 1728 
=1 1729 
=1 1730 
=1 1731 
=1 1732 
=1 1733 
=1 1734 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

of some sort. 

SET REL FLAG: Parse-time action to set the ordinal equal to' 22 to 
shOW that the operand was a relative offset(EXP8). The hash value, 
OUR_CODE, is updated by calling UPDATE_OUR_CODE. Set NUMBER_OF_BYTES 
equal to 4 to signify that it was a jump instruction with a relative 
operand. 

, 

INPUTS: BIT_EXP, OUR_CQDE_LOW, OUR_CODE_HIGH, FIRST_EXP, SECOND_EXP 

OUTPUTS: NUMBER OF BYTES, ORDINAL, FIRST EXP, SECOND_EXP, OUR_CODE_LOW, 
OUR CODE HIG"Fr - -

VARIABLES MODIFIED: ORDINAL, FIRST_EXP, NUMBER_OF_BYTES, SECOND_EXP, 
A, C, B, DPTR 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: UPDATE_OUR_CODE 

. ****************************************************************.** 
CHECK AND SET EXP FLAG: 

- MOV - ORDINAL,#10H ;In case no bit 8 
JNB BIT EXP,NO BIT 8 
INC ORDTNAL - - ;Bit 8 occurance 

NO BIT 8: 
- - CALL UPDATE OUR CODE 

SETB FIRST rxp -
MOV NUMBER_OF_BYTES,#02H ;Two bytes so far 
RET ;Exit 

.******************************************************************* , 
SET EXP 16 FLAG: 

- -MOV ORDINAL,#14H 
CALL UPDATE OUR CODE 
MOV NUMBER-OF BYTES,#07H ;To signify an EXP16 instruction 
RET - - ;Exit 

;******************************************************************* 
SET EXP FLAG: 

- -MOV 
CALL 
SETB 
RET 

ORDINAL,#10H 
UPDATE OUR CODE 
FIRSTJXP - ;First operand of an exrpession 

.******************************************************************* , 
CHECK EXP FLAG: 

- CLR 
MOV 
RLC 
MOV 
RLC 
MOV 
MOV 
MUL 
JMP 

EXP FLAG TABLE: 
- MOV 

A 
C,FIRST EXP 
A -
C,SECOND EXP 
A -
B,#04H 
DPTR,#EXP FLAG TABLE 
AB --
@A+DPTR 
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MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo 61.0' 5,18,81 

LOC OBJ 

FA7A 22 
FA7B 754D02 
FA7E 22 
FA7F 754D02 
FA82 22 
FA83 754D03 
FA86 22 

FA87 755C12 
FA8A 31C7 
FABC D204 
FA8E 22 

FA8F D204 
FA91 7410 
FA93 300201 
FA96 04 

FA97 F55C 
FA99 21C7 

FA9B 755C13 
FA9E 31C7 
FAAO D204 
FAA2 22 

FAA3 755C16 
FAA6 31C7 
FAA8 754D04 
FAAB 22 

LINE 

=1 1735 
=1 1736 
=1 1737 
=1 1738 
=1 1739 
=1 1740 
=1 1741 
=1 1742 
=1 1743 
=1 1744 
=1 1745 
=1 1746 
=1 1747 
=1 1748 
=1 1749 
=1 1750 
=1 1751 
=1 1752 
=1 1753 
=1 1754 
=1 1755 
=1 1756 
=1 1757 
=1 1758 
=1 1759 
=1 1760 
=1 1761 
=1 1762 
=1 1763 
=1 1764 
=1 1765 
=1 1766 
=1 1767 
=1 1768 
=1 1769 +1 

SOURCE 

RET 
MOV 
RET 
MOV 
RET 
MOV NUMBER_OF_BYTES,603H 
RET ;Exit 

.******************************************************************** , 
SET POUND EXP FLAG: 

- MTIV - ORDINAL,612H 
CALL UPDATE OUR CODE 
SETB SECOND-rXP-
RET ;Exit 

.******************************************************************** , 
CHECK AND SET SECOND EXP FLAG: 

St'rB - SECOND EXp 
MOV A,610H-
JNB BIT EXP,SECOND NO BIT 8 
INC A - - - -

SECOND NO BIT 8: 
- MDV - ORDINAL,A 

JMP UPDATE OUR CODE 
.******************************************************************** , 
SET SLASH EXP FLAG: 

- MTIV - ORDINAL,613H ;Complement of a bit expression 
CALL UPDATE OUR CODE 
SETB SECOND-EXP-
RET ;Exit 

.******************************************************************** , 
SET REL FLAG: 

- """NOV 

$EJECT 

CALL 
MOV 
RET 

ORDINAL,616H 
UPDATE OUR CODE 
NUMBER=OF_BYTES,604H 

;Re 1 ati ve offset 

;Jump instruction with relative operand 
;Exit 
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LOC OBJ 

FAAC 75F02C 
FAAF E548 
FAB1 C3 
FAB2 9490 
FAB4 4025 
FAB6 9408 
FAB8 5021 
FABA E548 
FABC C3 
FABD 948C 
FABF A4 
FACO AFFO 
FAC2 75F018 
FAC5 A4 
FAC6 254F 
fAC8 F54F 
FACA E5FO 
FACC 354E 
FACE F54E 
FADO EF 
FAD1 75F018 
FAD4 A4 
FAD5 254E 
FAD7 F54E 
FAD9 8023 

FADB 7410 
FADD 2440 
FADF FF 
FAEO E548 
FAE2 C3 
FAE3 9F 
FAE4 A4 
FAE5 AFFO 

LINE 

=1 1770 
=1 1771 
=1 1772 
=1 1773 
=1 1774 
=1 1775 
=1 1776 
=1 1777 
=1 1778 
=1 1779 
=1 1780 
=1 1781 
=1 1782 
=1 1783 
=1 1784 
=1 1785 
=1 1786 
=1 1787 
=1 1788 
=1 1789 
=1 1790 
=1 1791 
=1 1792 
=1 1793 
=1 1794 
=1 1795 
=1 1796 
=1 1797 
=1 1798 
=1 1799 
=1 1800 
=1 1801 
=1 1802 
=1 1803 
=1 1804 
=1 1805 
=1 1806 
=1 1807 
=1 1808 
=1 1809 
=1 1810 
=1 1811 
=1 1812 
=1 1813 
=1 1814 
=1 1815 
=1 1816 
=1 1817 
=1 1818 
=1 1819 
=1 1820 
=1 1821 
=1 1822 
=1 1823 
=1 18?4 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

SOURCE 

.****************************************************************** , 

NAME: GET SECOND EXP - -
ABSTRACT: (#MNEMONIC FACTOR* #OPERAND FACTOR) is added to the 

hash value, OUR CODE. If the operand was a 'C', then OUR CODE 
must be re-calculated to allow for a bit EXP8 instead of a byte 
EXP8. 

INPUTS: OUR_COD E_LOW , OUR_CODE_HIGH, TOKSTR 

OUTPUTS: OUR_CODE_LOW, OUR_CODE_HIGH 

VARIABLES MODIFIED: B, A, C, PARAM6, OUR_CODE_LOW, OUR_CODE_HIGH 

ERROR .EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 
, 
.****************************************************************** , 
GET SECOND OPERAND: 

- MOV B,#MNEMONIC FACTOR 
MOV A,TOKSTR-
CLR C 
SUBB A,#90H 
JC SECOND NOT REGISTER 
SUBB A,#08H--

5,18,81 

JNC SECOND NOT REGISTER ;Check if TOKSTR=REGISTER token(0-7) 
MOV A,TOKSTR-
CLR C 
SUBB A,#8CH 
MUL AB 
MOV PARAM6,B 
MOV B,#OPERAND FACTOR 
MUL AB -
ADD A,OUR CODE LOW 
MOV OUR CUbE LTIW,A 
MOV A,B- -
ADDC A,OUR CODE HIGH 
MOV OUR CUbE ~GH,A 
MOV A,PARAM6-
MOV B,#OPERAND FACTOR 
MUL AB -
ADD A,OUR CODE HIGH 
MOV OUR CUbE ~GH,A 
SJMP OPERAND C 

SECOND NOT REGISTER: -
- MOV A,#OFST 

ADD A,#REG 
MOV PARAM6,A 
MOV A,TOKSTR 
CLR C 
SUBB A,PARAM6 
MUL AB 
MOV PARAM6,B 
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LOC OBJ LINE SOURCE 

FAE7 75F018 =1 1825 MOV B,#OPERAND~ACTOR 
FAEA A4 =1 1826 MUL AB 
FAEB 254F =1 1827 ADD A,OUR CODE LOW 
FAED F54F =1 1828 MOV o UR_C'lrDE_LOW,A 
FAEF E5FO =1 1829 MOV A,B 
FAFl 354E =1 1830 ADDC A,OUR CODE HIGH 
FAF3 F54E =1 1831 MOV OUR CODE HTGH,A 
FAF5 EF =1 1832 MOV A,PARAM6-
FAF6 75F018 =1 1833 MOV B,#OPERAND~ACTOR 
FAF9 A4 =1 1834 MUL AB 
FAFA 254E =1 1835 AOD A,OUR CODE HIGH 
FAFC F54E =1 1836 MOV OUR_C'lrDE_HTGH,A 

=1 1837 OPERAND C: 
FAFE E54E =1 1838 -MOV A,OUR COOE HIGH 
FBOO B43C08 =1 1839 CJNE A,#03CH,END SECOND OPERAND 
FB03 E54F =1 1840 MOV A,OUR CODE [OW -
FB05 B48F03 =1 1841 CJNE A,#08FH,END SECOND OPERAND 
FB08 754FBB =1 1842 MOV OUR_CODE_LO~,#OBB~ 

=1 1843 ENO SECOND OPERAND: 
FBOB 22 =1 1844 - RET ;EXIT 

1845 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 

LOC OBJ LINE 

1846 +1 
,,1 1847 
"1 1848 
"1 1849 
,,1 1850 
,,1 1851 
"1 1852 
"1 1853 
"1 1854 
,,1 1855 
,,1 1856 +1 

SOURCE 

$INCLUDE(:Fl:ASMA.INC) 
. ***********-******************************************************* , 

This is the include file called ASMA.INC. It contains the 
following subroutines in order: 

CHECK AND CHANGE ASM PC 
CHANGE_TO:I NSTRUCT ION_OP 

, 
.****************************************************************** 
$EJECT 

5,18,81 PAGE 42 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

LOC OBJ 

FBOC E54D 
FBOE 254C 
FB10 FA 
FBll E4 
FB12 354B 
FB14 5006 
FB16 754313 
FB19 02E05F 

FB1C F54B 
FB1E 8A4C 
FB20 22 

LINE 

=1 1857 
=1 1858 
=1 1859 
=1 1860 
=1 1861 
=1 1862 
=1 1863 
=1 1864 
=1 1865 
=1 1866 
=1 1867 
=1 1868 
=1 1869 
=1 1870 
=1 1871 
=1 1872 
=1 1873 
=1 1874 
=1 1875 
=1 1876 
=1 1877 
=1 1878 
=1 1879 
=1 1880 
=1 1881 
=1 1882 
=1 1883 
=1 1884 
=1 1885 
=1 1886 
=1 1887 
=1 1888 
=1 1889 +1 

SOURCE 

.****************************************************************************** , 

NAME: CHEC~AND_CHANGE_ASM_PC 

ABSTRACT: Change the ASM PC according to NUMBER OF BYTES 
and check to make sure it does not wrap around.-

INPUTS: NUMBER_OF_BYTES, ASM_PC_LOW, ASM_PC_HIGH 

OUTPUTS: ASM_PC_LOW. ASM_PC~IGH 

VARIABLES MODIFIED: A, PARAM1, ASM-FC_HIGH, ASM_PC_LOW, ERRNUM 

ERROR EXITS: 13H (ASM PC>OFFFH) 

SUBROUTINES ACCESSED DIRECTLY: ERROR 
, 
.****************************************************************************** , 

CHECK AND CHANGE ASM PC: 
- MOV A,NUMBER OF BYTES 

ADD A,ASM PC-LOW 
MOV PARAMT,A-
CLR A 
ADDC A,ASM PC HIGH 
JNC CHANGE ASM PC 1 
MOV ERRNUM~#13H-
JMP ERROR 

CHANGE ASM PC 1: 
- MOV - ASM PC HIGH,A 

MOV ASM-PC-LOW,PARAMI 
RET - -

$EJECT 

;Save to put in ASM-FC_LOW 

;Add 1 to ASM PC HIGH if carry set 
;Error if carry set after add 
;ASM PC > OFFFH 

;Replace ASM_PC with new value 
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MCS-51 MACRO ASSEMBLER 

LOC OBJ LINE 

=1 1890 
=1 1891 
=1 1892 
=1 1893 
=1 1894 
=1 1895 
=1 1896 
=1 1897 
=1 1898 
=1 1899 
=1 1900 
=1 1901 
=1 1902 
=1 1903 
=1 1904 
=1 1905 
=1 1906 
=1 1907 
=1 1908 
=1 1909 
=1 1910 
=1 1911 
=1 1912 
=1 1913 
=1 1914 
=1 1915 
=1 1916 
=1 1917 
=1 1918 
=1 1919 
=1 1920 
=1 1921 
=1 1922 
=1 1923 
=1 1924 
=1 1925 
=1 1926 
=1 1927 
=1 1928 
=1 1929 
=1 1930 
=1 1931 
=1 1932 
=1 1933 
=1 1934 
=1 1935 
=1 1936 
=1 1937 
=1 1938 
=1 1939 
=1 1940 
=1 1941 
=1 1942 
=1 1943 
=1 1944 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 

SOURCE 

.***********************************************************************.****** , 

NAME: CHANGE_TO_INSTRUCTION_OP 

ABSTRACT: Run time action used to process the one, two or three bytes of 
the assembled instruction and write it out to memory. The assembly 
program counter (ASM PC) is updated according to the number of bytes 
in the instruction. -A case statement will take care of all the 
different types of instructions. The byte(s) of the instruction are 
stored in the appropriate order in a working area, WORKING SPACE (3). 
The opcode is always put in the fist byte. If the instruction is 
other than a one byte instruction, the other bytes are obtained from 
VALLOW, VALHGH or TEMP SEC as necessary. NUMBER OF BYTES is updated 
to reflect the number of bytes in the instruction to be written out 
to memory and the ASM PC is updated. The individual cases are as 
follows: -

Case 1: One byte instructions (ex. NOP) 

Case 2: Two byte instructions (ex. MOV R7"DATA) 
Put express ion in second byte. 

Case 3: Three byte instructions (ex. MOV EXP8"EXP) 
Put the first expression in the second byte. 
put the second expression in the third byte. 

Case 4: Jump instruction with one relative operand (ex. JC REL. OPER.) 
Calculate the relative offset and put it in the second byte. 

Case 5: Jump instruction with an expression as the first operand 
and a relative operand as the second operand 
(ex. JNB EXP8,REL. OPER.) 
Put the expression in the second byte, calculate the relative 
offset and put it in the third byte. 

Case 6: Absolute call or jump instruction (ex. ACALL EXP11). 
Calculate the 2K jump or call and incorporate it into the 
opcode. Put the lower 8 bits of EXP11 in the second byte. 

Case 7: Long jump or call instruction or MOV DPTR,EXP16 
(ex. LJMP EXP16). 
The high byte of EXP16 is put in the second byte. The low 
byte of EXP16 is put in the third byte. 

INPUTS: VALHGH, VALLOW, TEMP_SEC, INSTRUCTION_VALUE 

OUTPUTS: Memory at address of ASM_PC 

VARIABLES MODIFIED: NUMBER OF BYTES, REL OFFSET LOW, REL OFFSET HIGH, 
A, ERRNUM, OLD ASM PC HTGH~ OLD ASM PC LOW, POINTO, TEMP SEC~ C, 
TEMP_LOW, SELECT, PNTlow, PNTHGH, ASMJ>C_HIGH, ASM_PC_LOW 

ERROR EXITS: 10H (ASSEMBLY SYNTAX) 
11H (ADDRESS OUT OF RANGE-II BIT ABSOLUTE OFFSET) 
12H (ADDRESS OUT OF RANGE-B BIT RELATIVE OFFSET) 

PAGE 44 
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LOC OBJ LINE SOURCE 

=1 194.5 
=1 1946 SUBROUTINES ACCESSED DIRECTLY: CHECK_AND_CHANGE_ASM-PC, ERROR 
=1 1947 ; 
=1 1948 .****************************************************************************** , 
=1 1949 CHANGE TO INSTRUCTION OP: 

FB21 854B50 =1 1950 - MOV OLD ASM PC HIGH,ASM PC HIGH 
FB24 854C5E =1 1951 MOV OI:.o-ASMflCl..OW,ASM lfC rOW 
FB27 E54D =1 1952 MOV A,NUMBER OF BYTES - -
FB29 B40109 =1 1953 CJNE A,#OlH,CHANGE CASE 2 ;Change case 1 
FB2C 710C =1 1954 CALL CHECK AND CHANGE ASM PC ;Update ASM PC 
FB2E 7840 =1 1955 MOV POINTO,#WORKING SPACE ;Get opcode 
FB30 A65F =1 1956 MOV @POINTO,INSTRUCTION 
FB32 02FC73 =1 1957 JMP CHANGE_END 

=1 1958 CHANGE CASE 2: 
FB35 B4020C =1 1959 - CJNE A,#02H,CHANGE CASE 3 
FB38 710C =1 1960 CALL CHECK AND CHANGE ASM PC 
FB3A 7840 =1 1961 MOV POINTO,#WORKING SPACE 
FB3C A65F =1 1962 MOV @POINTO,INSTRUCTION ;Put opcode in 1st byte 
FB3E 08 =1 1963 INC POINTO 
FB3F A64A =1 1964 MOV @POINTO,VALLOW 
FB41 02FC73 =1 1965 JMP CHANGE_END 

=1 1966 CHANGE CASE 3: 
FB44 B4031B =1 1967 - CJNE A,#03H,CHANGE CASE 4 
FB47 710C =1 1968 CALL ~HECK AND CHANGE ASM PC 
FB49 7840 =1 1969 MOV POINTO,#WORKING SPACE 
FB4B A65F =1 1970 MOV @POINTO,INSTRUCIION ;Put opcode in 1st byte 
FB40 E55F =1 1971 MOV A, INSTRUCTION 
FB4F B48506 =1 1972 CJNE A,#85H,CASE_3_MORE 
FB52 E562 =1 1973 MOV A,TEMP SEC 
FB54 C54A =1 1974 XCH A,VALLOW 
FB56 F562 =1 1975 MOV TEMP_SEC,A 

=1 1976 CASE_3_MORE: 
FB58 7841 =1 1977 MOV POINTO,#(WORKING_SPACE+1) 
FB5A A662 =1 1978 MOV @POINTO,TEMP_SEC 
FB5C 08 =1 1979 INC PO INTO 
FB5D A64A =1 1980 MOV @POINTO,VALLOW 
FB5F 02FC73 =1 1981 JMP CHANGE_END 

=1 1982 CHANGE CASE 4: 
FB62 B40460 =1 1983 - CJNE A,#04H,CHANGE_CASE_5 
FB65 754312 =1 1984 MOV ERRNUM,#12H ;Adr out of range-8 bit 
FB68 754002 =1 1985 MOV NUMBER OF BYTES,#02H ;2 byte instruction 
FB6B 710C =1 1986 CALL CHECK AND-CHANGE ASM PC 
FB6D 854A61 =1 1987 MOV REL OFFSET LOW,VALLOW 
FB70 854960 =1 1988 MOV REL-OFFSET-HIGH,VALHGH ;Move value into relative offset 
FB73 E560 =1 1989 MOV A,RrL OFFSET HIGH 
FB75 B54B03 =1 1990 CJNE A, ASM=PC_H IGH, CHANGE_CASE_4A 
FB78 02FB80 =1 1991 JMP CHANGE_CASE _ 4AA 

=1 1992 CHANGE CASE 4A: 
FB7B 4024 =1 1993 JC BACKWARD_JUMP_CASE~4 
FB70 02FB87 =1 1994 JMP FORWARD JUMP CASE 4 

=1 1995 CHANGE CASE 4AA: 
FB80 E561 =1 1996 - MOV- A,REL OFFSET LOW 
FB82 B54COO =1 1997 CJNE A,ASM=PC_LOW~CHANGE_CASE_4C 

=1 1998 CHANGE CASE 4C: 
FB85 401A =1 1999 - JC- BACKWARD JUMP CASE 4 ;Jump if re 1. offset if < ASM_PC - - -
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LOC OBJ 

FB87 C3 
FB88 E561 
FB8A 954C 
FB8C F561 
FB8E E560 
FB90 954B 
FB92 7067 
FB94 747F 
FB96 B56100 

FB99 4060 
FB9B 7841 
FB9D A661 
FB9F 8010 

FBAI C3 
FBA2 E54C 
FBM 9561 
FBA6 F561 
FBA8 E54B 
FBAA 9560 
FBAC F560 
FBAE 704B 
FBBO 7480 
FBB2 B56100 

FBB5 4044 
FBB7 7841 
FBB9 E561 
FBBB F4 
FBBC 04 
FBBD F6 

FBBE 7840 
FBCO A65F 
FBC2 02FC73 

FBC5 B4056D 
FBC8 754312 
FBCB 754D03 
FBCE 710C 
FBDO 7840 
FBD2 A65F 
FBD4 854A61 
FBD7 854960 
FBDA E560 
FBDC B54B03 
FBDF 02FBE7 

FBE2 402D 
FBE4 02FBEE 

LINE 

=1 2000 
=1 2001 
=1 2002 
=1 2003 
=1 2004 
"1 2005 
=1 2006 
=1 2007 
=1 2008 
=1 2009 
=1 2010 
,,1 2011 
=1 2012 
=1 2013 
=1 2014 
=1 2015 
=1 2016 
=1 2017 
=1 2018 
=1 2019 
=1 2020 
=1 2021 
=1 2022 
=1 2023 
=1 2024 
=1 2025 
=1 2026 
=1 2027 
=1 2028 
=1 2<l29 
"1 2030 
"1 2{)31 
=1 2032 
=1 2033 
=1 2034 
"1 2035 
=1 2036 
=1 2037 
=1 2038 
=1 2039 
"1 2040 
"1 2041 
=1 2042 
"1 2043 
=1 2044 
=1 2045 
=1 2046 
=1 2047 
=1 2048 
=1 2049 
=1 2050 
=1 2051 
=1 2052 
=1 2053 
=1 2054 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo #1.0' 5,18,81 PAGE 46 

SOURCE 

FORWARD"JUMP CASE 4: 
-CLR - C 

MOV A,REL OFFSET LOW 
SUBB A,ASMrPC LOW-
MOV REL OFFSET LOW,A 
MOV A,REL OFFSET HIGH 
SUBB A,ASMrPC HIGH 
JNZ CHANGE ERROR 
MOV A,#7FH-
CJNE A,REL OFFSET LOW,CHANGE CASE 4D 

CHANGE CASE 40: - - --
- JC - CHANGE ERROR 

MOV POINTO:#(WORKING SPACE+l) 
MOV @POINTO,REL OFFSET LOW 
SJMP CHANGE~CASE:4_END -

BACKWARD JUMP CASE 4: 
CLR - C-
MOV A,ASM PC LOW 
SUBB A,REL-OFFSET LOW 
MOV REL OFFSET LUW,A 
MOV A,ASM PC HIGH 
SUBB A,REL-OtrSET HIGH 
MOV REL OFFSET HIGH,A 
JNZ CHANGE ERRUR 
MOV A,#80H-
CJNE A,REL OFFSET LOW,CHANGE CASE 4F 

CHANGE CASE 4F: - - --
- JC - CHANGE ERROR 

MOV POINTO:#(WORKING SPACE+l) 
MOV A,REL OFFSET LOW-
CPL A - -
INC A 
MOV @POINTO,A 

CHANGE CASE 4 END: 
- MOV-- POINTO,#WORKING SPACE 

MOV @POINTO,INSTRUCTION 
JMP CHANGE END 

CHANGE CASE 5: -
- CJNE A,#OSH,CHANGE CASE 6 

MOV ERRNUM,#12H - -
MOV NUMBER OF BYTES,#03H 
CALL CHECK AND-CHANGE ASM PC 
MDV POINTO,#WORKING SPACE 
MOV @POINTO,INSTRUCTION 
MOV REL OFFSET LOW,VALLOW 
MOV REL-OFFSET-HIGH,VALHGH 
MOV A,RrL OFFSET HIGH 
CJNE A,ASM:PC_HIGH,CHANGE_CASE_5A 
JMP CHANGE CASE 5AA 

CHANGE CASE 5A: 
- JC - BACKWARD JUMP CASE 5 

JMP FORWARD JUMP CASE "'5" 
CHANGE_CASE_5AA: 

;Subtract ASM PC from relative offset 
;Error if relative offset> OFFH 

;Error if relative offset> 7FH 

;Move offset into WORKING_SPACE (1) 

;Subtract rel. offset from ASM_PC 

;Error if relative offset> OFFH 

;Error if relative offset is > 80H 

;Move 8-bit inst into WORKING_SPACE (1) 

;Adr out of range - 8 bit 
;3 byte instruction 
;Update ASM PC 

;Move instruction into WORKING_SPACE (0) 

;Move value into relative offset 
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LOC OBJ LINE SOURCE 

FBE7 E561 =1 2055 MOV A,REL OFFSET LOW 
FBE9 B54COO =1 2056 CJNE A,ASM=PC_LOW~CHANGE_CASE_5C 

=1 2057 CHANGE CASE 5C: 
FBEC 4023 =1 2058 - JC- BACKWARD JUMP CASE 5 

=1 2059 FORWARD JUMP CASE 5: 
FBEE C3 =1 2060 -CLR - C 
FBEF E561 =1 2061 MOV A,REL OFFSET LOW 
FBFl 954C =1 2062 SUBB A,ASM-PC LOW-
FBF3 F561 =1 2063 MOV REL OFFSET LOW,A 
FBF5 E560 =1 2064 MOV A,REL OFFSET HIGH 
FBF7 954B =1 2065 SUBB A,ASMJ>C_HIGH Subtract ASM PC from dest. addr 

=1 2066 and place in-relative offset 
FBF9 6009 =1 2067 JZ FJC_5_CONTINUE Error if relative offset < OFFH 

=1 2068 CHANGE_ERROR: 
FBFB 855D4B =1 2069 MOV ASM PC HIGH,OLD ASM PC HIGH 
FBFE 855E4C =1 2070 MOV ASMJ>~LOW,OLD_~SM~C_[OW 
FC01 02E05F =1 2071 JMP ERROR 

=1 2072 FJC_5_CONTINUE: 
FC04 747F =1 2073 MOV A,#7FH 
FC06 656100 =1 2074 CJNE A,REL_OFFSET_LOW,CHANGE_CASE_5D 

=1 2075 CHANGE CASE 5D: 
FC09 40FO =1 2076 JC CHANGE ERROR ;Error if relative offset < 07FH 
FCOB 7842 =1 2077 MOV POINTO~(WORKING SPACE+2) 
FCOD A661 =1 2078 MOV @POINTO,REL OFFSrr LOW ;Move REL_OFFSET_LOW into WORKING_SPACE 
FCOF 801D =1 2079 SJMP CHANGE_CASE=5_END -

=1 2080 
=1 2081 BACKWARD JUMP CASE 5: 

FCll C3 =1 2082 CLR C-
FC12 E54C =1 2083 MOV A,ASM PC LOW 
FC14 9561 =1 2084 SUBB A,REL-OFFSET LOW 
FC16 F561 =1 2085 MOV REL OFFSET LUW,A 
FC18 E54B =1 2086 MOV A,ASM PC HIGH 
FC1A 9560 =1 2087 SUBB A,REL=OFFSET_HIGH ;Subtract relative offset from ASM PC 
FC1C F560 =1 2088 MOV REL OFFSET HIGH,A ;and store in relative offset -
FC1E 70DB =1 2089 JNZ CHANGE ERROR ;Error if relative offset> OFFH 
FC20 7480 =1 2090 MOV A,H80H-
FC22 B56100 =1 2091 CJNE A,REL_OFFSET_LOW,CHANGE_CASE_5F 

=1 2092 CHANGE CASE SF: 
FC25 40D4 =1 2093 JC CHANGE ERROR ;Error if relative offset> 080H 
FC27 7842 =1 2094 MOV POINTO~H(WORKING SPACE+2) 
FC29 E561 =1 2095 MOV A,REL_OFFSET_LOW-
FC2B F4 =1 2096 CPL A 
FC2C 04 =1 2097 INC A 
FC2D F6 =1 2098 MOV @POINTO,A ;Move REL_OFFSET_LOW i,nto WORKING_SPACE 

=1 2099 CHANGE CASE 5 END: 
FC2E 7841 =1 2100 MOV-- POINTO,H(WORKING SPACE+1) 
FC30 A662 =1 2101 MOV @POINTO,TEMP_SEC- ;Move TEMP_LOW into WORKING_SPACE (1 ) 
FC32 02FC73 =1 2102 JMP CHANGE END 

=1 2103 CHANGE CASE 6: 
FC35 B40626 =1 2104 - CJNE A,H06H,CHANGE CASE 7 
FC38 754D02 =1 2105 MOV NUMBER_OF_BYTES,H02H ;2 byte instruction 
FC3B 710C =1 2106 CALL CHECK AND CHANGE ASM PC 
FC3D E549 =1 2107 MOV A,VALHGH - -- ;Move value into TEMP 
FC3F 54F8 =1 2108 ANL A,HOF8H ;Use 3 top bits of 11 to determine 
FC41 F547 =1 2109 MOV TEMP_LOW,A ;which 2k page JMP or CALL it is 
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LOC OBJ LINE SOURCE 

FC43 74F8 =1 2110 MOV A"OF8H 
FC45 554B =1 2111 ANL A,ASMyC_HIGH 
FC47 754311 =1 2112 MOV ERRNUM,,11H iAdr out of range (11 bit) 
FC4A B547AE =1 2113 CJNE A,TEMP LOW,CHANGE ERROR 
FC4D 7840 =1 2114 MOV POINTO~'WORKING_S~ACE 
FC4F E549 =1 2115 MOV A,VALHGH ; TEMP HIGH <= 07 
FC51 5407' =1 2116 ANL A,,07H 
FC53 C4 =1 2117 SWAP A 
FC54 23 =1 2118 RL A ;TEMP_HIGH now rotated right 3X 
FC55 255F =1 2119 ADD A, INSTRUCTION 
FC57 F6 =1 2120 MOV @POINTO,A iPut result in WORKING_SPACE (0) 
FC58 08 =1 2121 INC POINTO 
FC59 A64A =1 2122 MOV @POINTO,VALLOW ;TEMP_LOW stored in WORKING_SPACE (1) 
FC5B 02FC73 =1 2123 JMP CHANGE END ;truncates to 8 bits 

=1 2124 CHANGE_CASE 7: 
FC5E 754310 =1 2125 MOV ERRNUM,nOH iAssembly syntax 
FC61 B40797 =1 2126 CJNE A,'07H,CHANGE ERROR ;Error if orig NUMBER OF BYTES > 7 
FC64 754D03 =1 2127 MOV NUMBER OF ByrtS,,03H ;3 byte instruction - -
FC67 710C =1 2128 CALL CHECK ~D-CHANGE ASM PC 
FC69 7840 =1 2129 MOV POINTO,#WORKING SPACE 
FC6B A65F =1 2130 MOV @POINTO,INSTRUCTION iStore instruction in WORKING_SPACE (0) 
FC6D 08 =1 2131 INC POINTO 
FC6E A649 =1 2132 MOV @POINTO,VALHGH ;Store VALHGH in WORKING_SPACE (1) 
FC70 08 =1 2133 INC POINTO 
FC71 A64A =1 2134 MOV @POINTO,VALLOW iStore VALLOW in WORKING_SPACE (2) 

=1 2135 CHANGE END: 
FC73 754600 =1 2136 MOV SELECT,#OOH ;Select external ROM 
FC76 855E45 =1 2137 MOV PNTLOW,OLD ASM PC LOW 
FC79 855D44 =1 2138 MOV PNTHGH,OLD-ASM-PC-HIGH iLoad pointer for store 
FC7C 855E4C =1 2139 MOV ASM PC LOW.OLD-ASH PC LOW 
FC7F 855D4B =1 2140 MOV ASM-PC-HIGH,OLD ASH PC HIGH 
FC82 7840 =1 2141 MOV POINTO~#WORKING-SPACE -

=1 2142 CHANGE END LOOP: 
FC84 E6 =1 2143 MOV A,@POINTO ;Parameter to be stored 
FC85 FA =1 2144 MOV PARAMl,A 
FC86 12E04D =1 2145 CALL STORE 
FC89 08 =1 2146 INC POINTO 
FC8A 0545 =1 2147 INC PNTLOW 
FC8C E545 =1 2148 MOV A,PNTLOW 
FC8E 7002 =1 2149 JNZ CHANGE END A 
FC90 0544 =1 2150 INC PNTHGH- -

=1 2151 CHANGE END A: 
FC92 D54DEF =1 2152 DJNZ NUMBER_OF_BYTES,CHANGE_END_LOOP 

"1 2153 ;Store until NUMBER_OF_BVTES=O 
FC95 85454C =1 2154 MOV ASM PC LOW,PNTLOW 
FC98 85444B =1 2155 MOV ASM[pC~IGH,PNTHGH 
FC9B 22 =1 2156 RET ;End of change routine 

2157 +1 $EJECT 
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LOC OBJ LINE SOURCE 

2158 +1 $INCLUDE(:F1:SDKDSM.INC) 
=1 2159 +1 $EJECT 

5,18,81 PAGE 49 
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LOC OBJ LINE SOURCE 

=1 2160 .****************************************************************** • 
=1 2161 
=1 2162 NAME: DISASSEMBLY CMD 
=1 2163 
=1 2164 ABSTRACT: This routine gets a token and partition and displays 
=1 ·2165 <address>=. It then gets a byte of memory from code memory. 
=1 2166 searches the hash table for a match to that byte and dissassembles 
=1 2167 it if one is found. 
=1 2168 
=1 2169 INPUTS: None 
=1 2170 
=1 2171 OUTPUTS: None 
=1 2172 
=1 2173 VARIABLES MODIFIED: PARAMI. PARAM2. MEMORY TRACE ADDR LOW. 
=1 2174 MEMORY TRACE ADDR HIGH. A. POINT1. PNTLOW. PNTHGH.-SELECT. 
=1 2175 TEMP_LOW. POTNTO.-PARTIT_LO_HIGH 
=1 2176 
=1 2177 ERROR EXITS: None 
=1 2178 
=1 2179 SUBROUTINES ACCESSED DIRECTLY: GETOKE. GET PART. EOL CHECK. 
=1 2180 NEWLINE, LSTWRD. CO. FETCH. GET HASH VA[UE, DISASSEMBLE. 
=1 2181 CONTINUATION_LINE, WAIT-Y0R_USER -
=1 2182 ; 
=1 2183 .****************************************************************** , 
=1 2184 DISASSEMBLY CMD: 

FC9C 12E056 =1 2185 CALC GETOKE 
FC9F 12E065 =1 2186 CALL GET PART 
FCA2 12E06E =1 2187 CALL EOL::::CHECK 

=1 2188 DSO: 
FCA5 12EOOF =1 2189 CALL NEWLINE 
FCA8 AA57 =1 2190 MOV PARAMl,PARTIT_LO_HIGH 
FCAA AB58 =1 2191 MOV PARAM2,PARTIT_LO_LOW 
FCAC 12E018 =1 2192 CALL LSTWRD 
FCAF 7A3D =1 2193 MOV PARAMl,#'=' ;Display Adr = to console 
FCB1 12E006 =1 2194 CALL CO 
FCB4 85586A =1 2195 MOV MEMORY TRACE ADDR LOW,PARTIT LO LOW 
FCB7 855769 =1 2196 MOV MEMORY-TRACE-ADDR-HIGH,PARTIT LO HIGH 
FCBA 7900 =1 2197 MOV POINTf;-#OOH - - - -

=1 2198 DS4: 
FCBC E9 =1 2199 MOV A,POINTl 
FCBO B40300 =1 2200 CJNE A,#03H,DS1 

=1 2201 DS1: 
FCCO 5010 =1 2202 JNC DS2 
FCC2 E558 =1 2203 MOV A.PARTIT LO LOW 
FCC4 29 =1 2204 ADD A.POINTe -
FCC5 F545 =1 2205 MOV PNTLOW.A 
FCC7 855744 =1 2206 MOV PNTHGH,PARTIT LO HIGH 
FCCA 5002 =1 2207 JNC DS3 - -
FCCC 0544 =1 2208 INC PNTHGH 
FCCE 754600 =1 2209 DS3: MOV SELECT.#(CBYTE_TOKE AND 07H) 
FCD1 12E04A =1 2210 CALL FETCH ;Get a byte from code memory 
FCD4 F547 =1 2211 MOV TEMP LOW,A 
FCD6 7440 =1 2212 MOV A,#WORKING SPACE 
FCD8 29 =1 2213 ADD A,POINTl -
FCD9 F8 =1 2214 MOV POINTO,A 
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LOC OBJ LINE SOURCE 

FCDA A647 =1 2215. MOV @POINTO,TEMP_LOW 
FCDC 09 =1 2216 INC POINTl 
FCDD 8000 =1 2217 JMP DS4 
FCDF 12FD02 =1 2218 DS2: CALL GET HASH VALUE ;Search hash table for match 
FCE2 12FF23 =1 2219 CALL DISASSEMBLE 
FCE5 C558 =1 2220 XCH A,PARTIT LO LOW 
FCE7 2540 =1 2221 ADD A,NUMBER-OF-BYTES 
FCE9 C558 =1 2222 XCH A,PARTIT-LO-LOW 
FCEB 5002 =1 2223 JNC OS5 --
FCED 0557 =1 2224 INC PARTIT LO HIGH 
FCEF C3 =1 2225 OS5: CLR C 
FCFO E55A =1 2226 MOV A,PARTIT HI LOW 
FCF2 9558 =1 2227 SUBB A,PARTI"CLO].OW ;Subtract actual partition address low 

=1 2228 ;From ending address and carry borrow 
FCF4 E559 =1 2229 MOV A,PARTIT HI HIGH 
FCF6 9557 =1 2230 SUBB A,PARTIr=L0~IGH Subtract actual partition address high 

=1 2231 From ending address high 
FCF8 4005 =1 2232 JC DSRET Exit if carry generated 
FCFA 12E068 =1 2233 CALL CONTINUATION LINE 
FCFD 80A6 =1 2234 JMP DSO 
FCFF 02E062 =1 2235 OSRET: JMP WAIT FOR USER 

=1 2236 +1 $EJECT 
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LOC OBJ 

FD02 E540 
FD04 B4A506 
FD07 75430F 
FDOA 02E05F 

FDOD 90F555 
FDlD C3 
FDB 33 
FD12 5002 
FD14 0583 
FD16 F547 
FD18 93 
FD19 F54E 
FD1B 0547 
FD1D E547 
FD1F 93 
FD20 F54F 
FD22 75702C 
FD25 854E6E 
FD28 854F6F 
FD2B 3153 
FD2D AE72 
FD2F AF71 
FD31 E572 
FD33 75F02C 
FD36 A4 
FD37 F572 
FD39 85F071 
FD3C EF 
FD3D 75F02C 

LINE 

=1 2237 
=1 2238 
=1 2239 
=1 2240 
=1 2241 
=1 2242 
=1 2243 
=1 2244 
=1 2245 
=1 2246 
=1 2247 
=1 2248 
=1 2249 
=1 2250 
=1 2251 
=1 2252 
=1 2253 
=1 2254 
=1 2255 
=1 2256 
=1 2257 
=1 2258 
=1 2259 
=1 2260 
=1 2261 
=1 2262 
=1 2263 
=1 2264 
=1 2265 
=1 2266 
=1 2267 
=1 2268 
=1 2269 
=1 2270 
=1 2271 
=1 2272 
=1 2273 
=1 2274 
=1 2275 
=1 2276 
=1 2277 
=1 2278 
=1 2279 
=1 2280 
=1 2281 
=1 2282 
=1 2283 
=1 2284 
=1 2285 
=1 2286 
=1 2287 
=1 2288 
=1 2289 
=1 2290 
=1 2291 

'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo H1.0' 

SOURCE 

.****************************************************************** , 

NAME: GET HASH VALUE 

ABSTRACT: This routine takes the hash value in OUR CODE and 
divides it into one the 4 ordinals. They are M~MONIC ORDINAL, 
FIRST_OPER_ORDINAL, SECOND_OPER_ORDINAL and THIRD_OPER=ORDINAL. 

INPUTS: WORKING_SPACE 

5,18,81 

OUTPUTS: MNEMONIC ORDINAL, FIRST_OPER_ORDINAL, SECOND_OPER_ORDINAL, 
THIRD_OPER_ORDTNAL 

VARIABLES MODIFIED: A, ERRNUM, DPTR, C, TEMP LOW, OUR CODE LOW, 
OUR CODE HIGH, DIVISOR, DIVIDEND HIGH, DIVIDEND LOW, PARAM5, 
PARAM6, S, QUOTIENT LOW, QUOTIE~ HIGH, MNEMONIC ORDINAL, 
NUMBER OF OPERANDS,-FIRST OPER ORDINAL, SECOND OPER ORDINAL, 
OPERAND_CHECK, NUMBER_OF_~TES~ THIRD_OPER_ORDTNAL -

ERROR EXITS: OFH (UNDEFINED OPCODE) 

SUBROUTINES ACCESSED DIRECTLY: ERROR, START_DIVIDE, OPERAND_BYTE_CHECK 
, 
.****************************************************************** , 
GET HASH VALUE: 

PAGE 52 

- MOV 
CJNE 
MOV 
JMP 

A,WORKING SPACE 
A,HUNDEFINED OPCODE,HASH CONTINUE 

;Memory containing opcode to be 
;disassembled 

HASH CONTINUE: 
MOV 
CLR 
RLC 
JNC 
INC 

GHV AI: MOV 
MOVC 
MOV 
INC 
MOV 
MOVC 
MOV 
MOV 
MOV 
MOV 
CALL 
MOV 
MOV 
MOV 
MOV 
MUL 
MOV 
MOV 
MOV 
MOV 

ERRNUM,HOFH - -
ERROR 

DPTR,HINSTRUCTION_CODE 
C 
A 
GHV Al 
DPH-
TEMP LOW,A 
A,@A+DPTR 
OUR CODE HIGH,A 
TEMP LOW
A,TEMP LOW 
A,@A+DPTR 
OUR CODE LOW,A 
DIVfSOR,lMNEMONIC FACTOR 
DIVIDEND HIGH,OUR-CODE HIGH 
DIVIDEND-LOW,OUR CODE LOW 
START DIVIDE - -
PARAM5,QUOTIENT LOW 
PARAM6,QUOTIENT-HIGH 
A,QUOTIENT LOW -
B,HMNEMONIC FACTOR 
AB -
QUOTIENT LOW,A 
QUOTIENr-HIGH,B 
A,PARAM6-
B,HMNEMONIC-PACTOR 

;Undefined opcode 

;Starti ng adr of hash t bl 

;Multiply pointer by two 

;Increment DPH if rotate overflows 

;Ordinal of hashed value 
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LOC OBJ LINE SOURCE 

FD40 M =1 2292 MUL AB 
FD41 2571 =1 2293 ADD A,QUOTIENT HIGH 
FD43 F571 =1 2294 MOV QUOTIENT HTGH,A 
FD45 E54F =1 2295 MOV A,OUR_CODE_LOW 
FD47 C3 =1 2296 CLR C 
FD48 9572 =1 2297 SUBB A,QUOTIENT LOW 
FD4A F56D =1 2298 MOV MNEMONIC ORbINAL,A ;Mnemonic ord 
FD4C 8F4E =1 2299 MOV OUR CODE-HIGH,PARAM6 
FD4E 8E4F =1 2300 MOV OUR-CODE-LOW,PARAM5 
FD50 E54F =1 2301 MOV A,OUR_CO'liE_LOW 
FD52 700A =1 2302 JNZ GHV1 
FD54 E54E =1 2303 MOV A,OUR CODE HIGH 
FD56 7006 =1 2304 JNZ GHV1 - -
FD58 756BOO =1 2305 MOV NUMBER_OF_OPERANDS,#OOH 
FD5B 02FDB6 =1 2306 JMP GHV9 

=1 2307 GHV1: 
FD5E 757018 =1 2308 MOV DIVISOR,#OPERAND FACTOR 
FD61 854E6E =1 2309 MOV DIVIDEND HIGH,OUR CODE HIGH 
FD64 854F6F =1 2310 MOV DIVIDENDLOW,OUR "CODE LOW 
FD67 3153 =1 2311 CALL START DIVIDE - -
FD69 AE72 =1 2312 MOV PARAM~,QUOTIENT_LOW 
FD6B AF71 =1 2313 MOV PARAM6,QUOTIENT HIGH 
FD6D E572 =1 2314 MOV A,QUOTIENT_LOW -
FD6F 75F018 =1 2315 MOV B,#OPERAND-YACTOR 
FD72 M =1 2316 MUL AB 
FD73 F572 =1 2317 MOV QUOTIENT LOW.A 
FD75 85F071 =1 2318 MOV QUOTIENT-HIGH,B 
FD78 EF =1 2319 MOV A,PARAM6-
FD79 75F018 =1 2320 MOV B.#OPERAND-YACTOR 
FD7C M =1 2321 MUL AB 
FD7D 2571 =1 2322 ADD A,QUOTIENT HIGH 
FD7F F571 =1 2323 MOV QUOTIENT_HTGH,A 
FD81 E54F =1 2324 MOV A. OUR_COD E_LOW 
FD83 C3 =1 2325 CLR C 
FD84 9572 =1 2326 SUBB A.QUOTIENT LOW 
FD86 F563 =1 2327 MOV FIRST OPER-ORDINAL,A ;First operand ord 
FD88 B40F03 =1 2328 CJNE A,#Offi,GHV7 
FD8B 02FD90 =1 2329 JMP GHV2 2 

=1 2330 GHV2: 
FD8E 5002 =1 2331 JNC GHV3 

=1 2332 GHV2 2: 
FD90 1563 =1 2333 DEC FIRST OPER ORDINAL 

=1 2334 GHV3: 
FD92 8F4E =1 2335 MOV OUR CODE HIGH,PARAM6 
FD94 8E4F =1 2336 MOV OUR-CODE-LOW,PARAM5 
FD96 E54F =1 2337 MOV A.OUR_CODE_LOW 
FD98 700A =1 2338 JNZ GHV5 
FD9A E54E =1 2339 MOV A.OUR CODE HIGH 
FD9C 7006 =1 2340 JNZ GHV5 - -
FD9E 756B01 =1 2341 MOV NUMBER_OF_OPERANDS.#OlH 
FDA1 02FDB6 =1 2342 JMP GHV9 

=1 2343 GHV5: 
FDM 854F64 =1 2344 MOV SECOND OPER ORDINAL,OUR CODE LOW ;Second operand ord 
FDA7 E564 =1 2345 MOV A,SECOND OPER_ORDINAL - -
FDA9 B40F03 =1 2346 CJNE A,#OFH,GRV6 
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LOC OBJ LINE SOURCE 

FDAC 02FDB1 =1 2347 JMP GHV6_6 
=1 2348 GHV6: 

FDAF 5002 =1 2349 JNC GHV7 
=1 2350 GHV6 6: 

FOB 1 1564 =1 2351 DEC SECOND_OPER_ORDINAL 
=1 2352 GHV7: 

FDB3 756B02 =1 2353 MOV NUMBER_OF_OPERANDS,H02H 
=1 2354 GHV9: 

FDB6 E56D =1 2355 MOV A,MNEMONIC ORDINAL 
FDB8 B40909 =1 2356 CJNE A,H09H,GHvTO 
FDBB 754002 =1 2357 MOV NUMBER OF BYTES,H02H 
FDBE 756516 =1 2358 MOV THIRD OPER ORDINAL,H16H 
FOCI 02FDC7 =1 2359 JMP GHVlC -

=1 2360 GHV10: 
FDC4 754001 =1 2361 MOV NUMBER_OF_BYTES,#OlH 

=1 2362 GHVll: 
FDC7 9OFDD1 =1 2363 MOV DPTR,HGHVTBL 
FDCA E56B =1 2364 MOV A,NUMBER OF OPERANDS 
FDCC 85636C =1 2365 MOV OPERAND_!HECk,FIRST_OPER_ORDINAL 
FDCF 23 =1 2366 RL A 
FDDO 73 =1 2367 JMP @A+DPTR 

=1 2368 GHVTBL: 
FOOl 22 =1 2369 RET ;Entry 1 for GHVTBL 
FDD2 00 =1 2370 NOP 
FDD3 8006 =1 2371 SJMP OPERAND~YTE_CHECK ;Entry 2 for GHVTBL 
FDD5 12FDDB =1 2372 CALL OPERAND BYTE .CHECK ;Entry 3 for GHVTBL 
FDD8 85646C =1 2373 MOV OPERAND=CHECK,SECOND_OPER_ORDINAL 

=1 2374 
=1 2375 +1 $EJECT 



MCS-51 MACRO ASSEMBLER 'SDK-51 ASSEMBLER/DISASSEMBLER INTEL PROPRIETARY VERSo 61.0' 5,18,81 

LOC OBJ 

FDDB E56C 
FOOD B41000 

FOEO 400A 
FDE2 B41603 
FDE5 02FDEA 

FDE8 5002 

FDEA 0540 

FDEC B41402 
FDEF 0540 
FDFl 22 

LINE 

=1 2376 
=1 2377 
=1 2378 
=1 2379 
=1 2380 
=1 2381 
=1 2382 
=1 2383 
=1 2384 
=1 2385 
=1 2386 
=1 2387 
=1 2388 
=1 2389 
=1 2390 
=1 2391 
=1 2392 
=1 2393 
=1 2394 
=1 2395 
=1 2396 
=1 2397 
=1 2398 
=1 2399 
=1 2400 
=1 2401 
=1 2402 
=1 2403 
=1 2404 
=1 2405 
=1 2406 
=1 2407 
=1 2408 
=1 2409 
=1 2410 
=1 2411 
=1 2412 
=1 2413 +1 

SOURCE 

.****************************************************************** , 

NAME: OPERAND_BYTE_CHECK 

ABSTRACT: This routine is updating the number of bytes in the 
opcode based on OPERAND_CHECK. 

CAUTION: This routine is position sensitive. It is entered from 
the previous routine, GET_HASH_VALUE as 'in line' code. 

INPUTS: OPERAND_CHECK 

OUTPUTS: NUMBER_BYTES 

VARIABLES MODIFIED: A, NUMBER OF BYTES 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: None 

, 
-****************************************************************** , 
OPERAND BYTE CHECK: 

:MOV - A,OPERAND CHECK 
CJNE A,610H,OBCO 

OBCO: 
JC OBCl 
CJNE A,616H,OBC2 
JMP OBC2_2 

OBC2: 
JNC OBC1 

OBC2_2: 
INC NUMBER_OF_BYTES 

OBC1: 
CJNE A,I14H,OBCRET 
INC 

OBCRET: RET 
NUMBER_OF_BYTES 

$EJECT 

PAGE 55 
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LOC OBJ LINE SOURCE 

=1 2414 .****************************************************************** , 
=1 2415 
=1 2416 NAME: DISPLAY OPERAND 
=1 2417 
=1 2418 ABSTRACT: This routine displays an operand of the disassembled 
=1 2419 opcode to the console. 
=1 2420 
=1 2421 INPUTS: NUNBER_OF_OPERANDS_PRINTED, FIRST_OPER_ORDINAL, 
=1 2422 SECOND_OPER_ORDINAL, THIRD_OPER_ORDINAL 
=1 2423 
=1 2424 OUTPUTS: NUMBER_OF_OPERANDS-PRINTED 
=1 2425 
=1 2426 VARIABLES MODIFIED: A, DPTR, CURRENT_OPERAND, C, PARAM1, POINTO, 
=1 2427 VALHGH, VALLOW, PARAM2, EXPRESSIONS-PRINTED, MEMORY_TRACE_ADDR_HIGH, 
=1 2428 TEMP_LOW, NO_OF_OPERANDS_PRINTED 
=1 2429 
=1 2430 ERROR EXITS: None 
=1 2431 
=1 2432 SUBROUTINES ACCESSED DIRECTLY: DISPLAY_TOKEN, LSTBYT, CO, LSTWRD, 
=1 2433 PRINT STRING 
=1 2434 
=1 2435 , 
=1 2436 .****************************************************************** , 
=1 2437 DISPLAY OPERAND: 

FDF2 E567 =1 2438 -MOV A,NO_OF_OPERANDS-PRINTED 
FDF4 14 =1 2439 DEC A 
FDF5 23 =1 2440 Rl A 
FDF6 23 =1 2441 RL A 
FDF7 90FDFB =1 2442 MOV DPTR,#DDTBL 
FDFA 73 =1 2443 JMP @A+DPTR 
FDFB E563 =1 2444 DDTBl: MOV A,FIRST_OPER_ORDINAl 
FDFD 8006 =1 2445 SJMP DDO 
FDFF E564 =1 2446 MOV A,SECOND OPER ORDINAL 
FE01 8002 =1 2447 SJMP DDO - -
FE03 E565 =1 2448 MOV A,THIRD OPER ORDINAL 
FE05 F566 =1 2449 DDO: MOV CURRENr-oPER~D,A 
FE07 B40C05 =1 2450 CJNE A,#OCH,DDO_1 
FEOA 74A1 =1 2451 MOV A,#OA1H 
FEOC 02FE2D =1 2452 JMP DD4 1 
FEOF B40F03 =1 2453 DDO 1: CJNE A,#OFH,DD1 
FEl2 02FEl7 =1 2454 JMP DD1 1 
FE15 501A =1 2455 DD1: JNC DD2-
FEl7 B40300 =1 2456 DD1 1: CJNE A,#03H,DD3 
FElA 400E =1 2457 DD3: JC DD4 
FElC B40A03 =1 2458 CJNE A,#OAH,DD5 
FElF 02FE24 =1 2459 JMP DD5 5 
FE22 5006 =1 2460 DD5: JNC DDC 
FE24 C3 =1 2461 DD5 5: CLR C 
FE25 248D =1 2462 ADD A,#8DH 
FE27 02FE2D =1 2463 JMP DD4 1 
FE2A C3 =1 2464 DD4: CLR C 
FE2B 2451 =1 2465 ADD A,#(OFST+REG+1) 
FE2D FA =1 2466 DD4 1: MOV PARAM1,A 
FE2E 12E059 =1 2467 CAll DISPLAY TOKEN 
FE31 E566 =1 2468 DD2: MOV A,CURRENT_OPERAND 
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LOC OBJ LINE SOURCE 

FE33 C3 =1 2469 CLR C 
FE34 9410 =1 2470 SUBB A,H10H 
FE36 B4000F =1 2471 CJNE A,HOOH,DD_CASE_1 ;Byte expression 8-bits 

=1 2472 DO CASE EXP8: ;Generalized byte expression display 
FE39 7440 =1 2473 -MOV A,HWORKING SPACE 
FE3B 2568 =1 2474 ADD A, EXPRESS IONS-PRINTED 
FE3D F8 =1 2475 MOV POINTO,A 
FE3E E6 =1 2476 MOV A,@POINTO 
FE3F FA =1 2477 MOV PARAM1,A 
FE40 12E015 =1 2478 CALL LSTBYT 
FE43 0568 =1 2479 INC EXPRESSIONS PRINTED 
FE45 02FFlB =1 2480 JMP DO CASE END-

=1 2481 DO CASE 1: 
FE48 B40102 =1 2482 - -CJNE A,H01H,DD CASE_2 ;Bit expression, 8-bits 
FE4B 80EC =1 2483 JMP DO CASE EXP8 

=1 2484 DO CASE 2: 
FE4D B40207 =1 2485 - -CJNE A,H02H,DD CASE_3 ;Immediate expression, 8-bits 
FE50 7A23 =1 2486 MOV PARAM1,H'"J' 
FE52 12E006 =1 2487 CALL CO 
FE55 80E2 =1 2488 JMP DO CASE EXP8 

=1 2489 DO CASE 3: 
FE57 B40307 =1 2490 -CJNE A,H03H,DD CASE 4 ;Complimented byte expression, 8-bits 
FE5A 7A2F =1 2491 MOV PARAM1,H '7' -
FE5C 12E006 =1 2492 CALL CO 
FE5F 8008 =1 2493 JMP DO CASE EXP8 

=1 2494 DO CASE 4: 
FE61 B4043F =1 2495 - -CJNE A,H04H,DD CASE 5 ;Expression, 16-bits 
FE64 7840 =1 2496 MOV POINTO,HWURKI~_SPACE 
FE66 08 =1 2497 INC POINTO 
FE67 8649 =1 2498 MOV VALHGH,@POINTO 
FE69 08 =1 2499 INC POINTO 
FE6A 864A =1 2500 MOV VALLOW,@POINTO 
FE6C E56D =1 2501 MOV A,MNEMONIC ORDINAL 
FE6E B40FOF =1 2502 CJNE A,HOFH,DD CASE 4 0 
FE71 7A23 =1 2503 MOV PARAM1,H'#' --
FE73 12E006 =1 2504 CALL CO 

=1 2505 DO CASE EXP16: ;Generalized word expression display 
FE76 AA49 =1 2506 - -MOV PARAM1,VALHGH 
FE78 AB4A =1 2507 MOV PARAM2,VALLOW 
FE7A 12E018 =1 2508 CALL LSTWRD 
FE7D 02FFlB =1 2509 JMP DO CASE ENO 

=1 2510 DO CASE 4 0: 
FE80 E566 =1 2511 - -MOV A,CURRENT OPERAND 
FE82 841403 =1 2512 CJNE A,#14H,SSO 
FE85 02FE91 =1 2513 JMP SS3 
FE88 B41503 =1 2514 SSO: CJNE A,#21,SSl 
FE8B 02FE91 =1 2515 JMP SS3 
FE8E B4160A =1 2516 SSl: CJNE A,#16H,SS2 
FE91 AA49 =1 2517 SS3: MOV PARAM1,VALHGH 
FE93 AB4A =1 2518 MOV PARAM2,VALLOW 
FE95 12E018 =1 2519 CALL LSTWRD 
FE98 02FFlB =1 2520 JMP DO CASE END 
FE9B AA4A =1 2521 SS2: MOV PARAM1,VALLOW 
FE9D 12E015 =1 2522 CALL LSTBYT 
FEAO 02FFlB =1 2523 JMP DO CASE END 
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LOC OBJ LINE SOURCE 

=1 2524 DO CASE 5: 
FEA3 B4050E =1 2525 - -CJNE A,#05H,DD CASE 6 ;Expression, II-bits 
FEA6 7840 =1 2526 MOV POINTO,#WORKING_SPACE 
FEA8 E6 =1 2527 MOV A,@POINTO 
FEA9 54EO =1 2528 ANL A,#OEOH 
FEAB C4 =1 2529 SWAP A 
FEAC 03 =1 2530 RR A 
FEAD F549 =1 2531 MOV VALHGH,A 
FEAF 08 =1 2532 INC POINTO 
FEBO 864A =1 2533 MOV VALLOW,@POINTO 
FEB2 80C2 =1 2534 JMP DO CASE EXP16 

=1 2535 DD CASE 6: 
FEB4 B4063C =1 2536 -CJNE A,#06H,DD_CASE_7 ;Rel ati ve offset 
FEB7 E56A =1 2537 MOV A,MEMORY TRACE ADDR LOW 
FEB9 254D =1 2538 ADD A,NUMBER-OF BYTES -
FEBB F56A =1 2539 MOV MEMORY_TRACE_ADDR_LOW, A 
FEBD 5002 =1 2540 JNC DO CASE 6 0 
FEBF 0569 =1 2541 INC MEMORY TR1\CE ADDR HIGH 

=1 2542 DD CASE 6 0: - - -
FECI 7440 =1 2543 - -MOV A,#WORKING SPACE 
FEC3 2568 =1 2544 ADD A,EXPRESSIONS-PRINTED 
FEC5 F8 =1 2545 MOV POINTO,A 
FEC6 E6 =1 2546 MOV A,@POINTO 
FEC7 B47F03 =1 2547 CJNE A,#07FH,DD CASE 6 1 
FECA 02FEE4 =1 2548 JMP DD_CASE_6_7 - -

=1 2549 DD CASE 6 1: 
FECD 4015 =1 2550 - -JC DD_CASE_6_2 
FECF F4 =1 2551 CPL A 
FEDO 04 =1 2552 INC A 
FED1 F547 =1 2553 MOV TEMP LOW,A 
FED3 E56A =1 2554 MOV A,MEMORY_TRACE_ADDR_LOW 
FED5 C3 =1 2555 CLR C 
FED6 9547 =1 2556 SUBB A,TEMP LOW 
FED8 F54A =1 2557 MOV VALLOW-;-A 
FEDA E569 =1 2558 MOV A,MEMORY TRACE ADDR HIGH 
FEDC 5001 =1 2559 JNC DO CASE_o_3 - -
FEDE 14 =1 2560 DEC A-

=1 2561 DO CASE 6 3: 
FEDF F549 =1 2562 - -MOV VALHGH,A 
FEEl 02FEEF =1 2563 JMP DD_CASE_6_5 

=1 2564 DD CASE 6 2: 
FEE4 25M =1 2565 - -ADD A,MEMORY_TRACE_ADDR_LOW 
FEE6 F54A =1 2566 MOV VALLOW,A 
FEE8 E569 =1 2567 MOV A,MEMORY TRACE ADDR HIGH 
FEEA 5001 =1 2568 JNC DD_CASE_o_4 - -
FEEC 04 =1 2569 INC A 

=1 2570 DD CASE 6 4: 
FEED F549 =1 2571 - -MOV VALHGH,A 

=1 2572 DO CASE 6 5: 
FEEF 0568 =1 2573 - -INC EXPRESSIONS PRINTED 
FEF1 8083 =1 2574 JMP DD CASE EXP16 

=1 2575 DD CASE 7: 
FEF3 B40712 =1 2576 -CJNE A,#07H,DD_CASE_8 ;Special case for @A+DPTR 
FEF6 7AFF =1 2577 MOV PARAM1,#HIGH DO CASE 7 MSG 
FEF8 7BOO =1 2578 MOV PARAM2,#LOW DD_~ASE_7_~G 
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LOC OBJ LINE SOURCE 

FEFA 12EOlE =1 2579 CALL PRINT STRING 
FEFD 02FFlB =1 2580 JMP DO CASE END 

=1 2581 DO CASE 7 MSG: 
FFOO 07 =1 2582 "lJtr 07, '@A+DPTR ' 
FF01 40412B44 
FF05 505452 

=1 2583 DO CASE 8: 
FF08 B40810 =1 2584 - -CJNE A,#8,DD_CASE_END ;Special case for @A+PC 
FFOB 7AFF =1 2585 MOV PARAM1,#HIGH DO CASE 8 MSG 
FFOD 7B15 =1 2586 MOV PARAM2,#LOW DD_~ASE_~_~G 
FFOF 12EOlE =1 2587 CALL PRINT STRING 
FFl2 02FFlB =1 2588 JMP DO CASE END 

=1 2589 DO CASE 8 MSG: 
FFl5 05 =1 2590 - DB 05,'@A+PC' 
FF16 40412B50 
FFlA 43 

=1 2591 DO CASE END: 
FFlB 0567 =1 2592 -INC NO OF OPERANDS PRINTED 
FFlD 22 =1 2593 RET - - -

=1 2594 +1 $EJECT 
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LOC OBJ 

FFlE 7A2C 
FF20 02E006 

LINE 

=1 2595 
=1 2596 
=1 2597 
=1 2598 
=1 2599 
=1 2600 
=1 2601 
=1 2602 
=1 2603 
=1 2604 
=1 2605 
=1 2606 
=1 2607 
=1 2608 
=1 2609 
=1 2610 
=1 2611 
=1 2612 
=1 2613 
=1 2614 
=1 2615 
=1 2616 +1 

SOURCE 

.****************************************************************** . 

; 

NAME: DISPLAY COMMA 

ABSTRACT: This routine displays a comma symbol to the console. 

INPUTS: None 

OUTPUTS: None 

VARIABLES MODIFIED: PARAM1 

ERROR EXITS: None 

SUBROUTINES ACCESSED DIRECTLY: CO 

.****************************************************************** 
DISPLAY COMMA: 

-MOV 
JMP 

$EJECT 

PARAM1.#' .' 
CO 

5.18.81 PAGE 60 
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LOC OBJ LINE SOURCE 

=1 2617 .****************************************************************** , 
=1 2618 
=1 2619 NAME: DISASSEMBLE 
=1 2620 
=1 2621 ABSTRACT: This routine displays one disassembled opcode on the 
=1 2622 console. 
=1 2623 
=1 2624 INPUTS: MNEMONIC ORDINAL 
=1 2625 
=1 2626 OUTPUTS: None 
=1 2627 
=1 2628 VARIABLES MODIFIED: A, PARAM1, DPTR, INSTRUCTION VALUE, 
=1 2629 NO_OF_OPERANDS_PRINTED, EXPRESSIONS_PRINTED, C 
=1 2630 
=1 2631 ERROR EXITS: None 
=1 2632 
=1 2633 SUBROUTINES ACCESSED DIRECTLY: DISPLAY_TOKEN, CO, DISPLAY_OPERAND, 
=1 2634 DISPLAY_COMMA, 
=1 2635 ; 
=1 2636 .****************************************************************** , 
=1 2637 DISASSEMBLE: 

FF23 E56D =1 2638 MOV A,MNEMONIC_ORDINAL 
FF25 2410 =1 2639 ADD A"OFST 
FF27 FA =1 2640 MOV PARAMl,A 
FF28 12E059 =1 2641 CALL DISPLAY TOKEN 
FF2B 90F529 =1 2642 MOV DPTR,'MNEMONIC TAB 
FF2E E56D =1 2643 MOV A,MNEMONIC ORDINAL 
FF30 93 =1 2644 MOVC A,@A+DPTR -
FF31 F55B =1 2645 MOV INSTRUCTION_VALUE ,A 
FF33 7A20 =1 2646 MOV PARAMl," , 
FF35 12E006 =1 2647 CALL CO 
FF38 756701 =1 2648 MOV NO_OF_OPERANDS-PRINTED,,1 
FF3B 756801 =1 2649 MOV EXPRESSIONS PRINTED"I 
FF3E E55B =1 2650 MOV A,INSTRUCTIUN_VALUE 
FF40 C3 =1 2651 CLR C 
FF41 9407 =1 2652 SUBB A,,07H 
FF43 B40001 =1 2653 CJNE A,HOOH,DISCASE_l 
FF46 22 =1 2654 RET 

=1 2655 DISCASE 1: 
FF47 B40102 =1 2656 -CJNE A,HOIH,DISCASE_2 
FF4A AIF2 =1 2657 JMP DISPLAY_OPERAND 

=1 2658 DISCASE 2: 
FF4C B40212 =1 2659 -CJNE A,H02H,DISCASE_3 
FF4F E540 =1 2660 MOV A,WORKING SPACE 
FF51 B48507 =1 2661 CJNE A,'85H,DI~CASE 2 1 Check for special case 
FF54 E541 =1 2662 MOV A,(WORKING SPACE+l) of MOV /,/ where operands 
FF56 854241 =1 2663 MOV (WORKING SPACE+l),(WORKING SPACE+2) are in reverse order. 
FF59 F542 =1 2664 MOV (WORKIN<CSPACE+2) ,A -

=1 2665 DISCASE 2 1: 
FF5B BIF2 =1 2666 -CALL DISPLAY OPERAND 
FF5D FIlE =1 2667 CALL DISPLAY-COMMA 
FF5F AIF2 =1 2668 JMP DISPLAY:OPERAND 

=1 2669 DISCASE 3: 
FF61 B40306 =1 2670 -CJNE A,'03H,DISCASE 4 
FF64 BIF2 =1 2671 CALL DISPLAY_OPERAND" 
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LOC OBJ LINE SOURCE 

FF66 FUE =1 2672 CALL DISPLAY COMMA 
FF68 A1F2 =1 2673 JMP DISPLAY-OPERAND 

=1 2674 DISCASE 4: 
FF6A B4040A =1 2675 -CJNE A,#04H,DISCASE 5 
FF6D B1F2 =1 2676 CALL DISPLAY OPERAND 
FF6F FUE =1 2677 CALL DISPLAY-COMMA 
FF71 B1F2 =1 2678 CALL 01 SPLAY-OPERAND 
FF73 FUE =1 2679 CALL DISPLAY-COMMA 
FF75 A1F2 =1 2680 JMP DISPLAY-OPERAND 

=1 2681 DISCASE 5: 
FF77 B40502 =1 2682 -CJNE A,#05H,DISCASE 6 
FF7A A1F2 =1 2683 JMP DISPLAY_OPERAND 

=1 2684 DISCASE 6: 
FF7C B40606 =1 2685 -CJNE A,H06H,DISCASE 7 
FF7F B1F2 =1 2686 CALL DISPLAY OPERAND 
FF81 FUE =1 2687 CALL DISPLAY-COMMA 
FF83 A1F2 =1 2688 JMP DISPLArOPERAND 

=1 2689 DISCASE 7: 
FF85 B40702 =1 2690 -CJNE A,#07H,DISCASE_8 
FFS8 A1F2 =1 2691 JMP DISPLAY OPERAND 

=1 2692 DISCASE S: 
FFSA B40802 =1 2693 -CJNE A,HOSH,DISCASE END 
FF8D 81F2 =1 2694 CALL DISPLAY OPERAND 

=1 2695 DISCASE END: 
FF8F 22 =1 2696 -RET 

2697 END 
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XREF SYMBOL TABLE LISTING 

NAME TYPE 

A OP1 • • • • • • • • • • •• N 

A OP2 • N 
Alf OP1 •• N 
AMrO •• L CSEG 
AMTl •• L CSEG 
AMT2 ••• L CSEG 
AMTERR •• L CSEG 
ASERR • • • L CSEG 
ASMYC_HIGH L DSEG 

ASM_PC_LOW. L DSEG 

ASMBASE • • • N 
ASSEMBLY CMD ••• L CSEG 
ATA PLUS-oPTR OP1 • N 
ATA-PLUS-DPTR-OP2 • • N 
ATA':""PLUS-PC 01'2 • • N 
ATA-TOKC .- N 
ATDl'TR OP1. N 
ATDPTR-OP2. N 
ATRO 01'1. N 
ATRO-OP2. N 
ATRCOP1 •• N 
ATRCOP2. N 
B • -:- ••• N DSEG 

BOT •• L BSEG 
BACKWARD JUMP CASE 4. L CSEG 
BACKWARD-JUM~CASr=s. L CSEG 
BAR TOKE:- • N 
BASI ••• N 

BIT END •• N 
BIT-EXP ••• L BSEG 
BIiEXP8 OP1. N 
BIT-EXP8-0P2. N 
BLINK. :- •• N 
BYTE EXP8 OP1 N 

BYTE EXP8 OP2 • N 

C OP1 • • N 
C-OP2 ••••• N 
ClOKE ••••••••••• N 
C~CULATE_INSTRUCTION_VALUE L CSEG 

VALUE AND REFERENCES 

002CH 367# 465 467 485 487 505 507 508 509 510 512 513 514 515 517 518 519 520 
525 527 528 529 530 532 533 534 G35 537 538 539 540 547 548 549 550 552 553 
554 555 557 558 559 560 567 568 569 570 572 573 574 575 577 578 579 580 587 
588 589 590 592 593 594 595 597 598 599 600 607 625 645 647 648 649 650 652 
653 654 655 657 658 659 660 687 688 707 708 709 710 712 713 714 715 717 718 
719 720 727 729 730 742 744 745 747 748 749 750 752 753 754 755 757 758 759 
760 767 

0420H 391# 544 564 584 762 764 765 768 769 770 772 773 774 775 777 778 779 780 
0210H 378# 627 667 
F92EH 1253 1259# 
F931H 1260# 1273 
F94CH 1267 1271# 
F946H 1222 1259 1269# 
F7D4H 838 840 853 890 897 905# 943 947 954 986 
004BH 86# 1255 1261 1881 1886 1950 1990 2006 2021 2049 2065 2069 2086 2111 

2140 2155 
004CH 87# 1256 1263 1878 1887 1951 1997 2003 2018 2056 2062 2070 2083 2139 

2154 
F523H 39# 40 
F916H 41 1250# 
03F4H 387# 605 
5EEOH 410# 645 
6300H 411# 625 
OOOAH 54# 836 947 
0294H 381# 762 
3DEOH 403# 742 
0058H 368# 469 489 609 669 689 764 769 
0840H 392# 509 529 549 569 589 629 649 709 729 744 749 
0084H 369# 470 490 610 670 690 765 770 
OC60H 393# 510 530 550 570 590 630 650 710 730 745 750 
OOFOH PREDEFINED 1158 1529 1533 1542 1544 1545 1549 1553 1582 1598 1615 1729 

1791 1802 1803 1807 1811 1824 1825 1829 1833 2286 2289 2291 2315 2318 2320 
OOOOH 107# 844 894 902 943 986 1059 
FBA1H 1993 1999 2016# 
FCIIH 2052 2058 2081# 
0003H 50# 912 
EOOOH 46# 126 127 128 129 130 131 132 133 135 136 137 138 139 140 141 142 143 

144 145 146 147 
001BH 455# 1212 
0002H 448# 1195 1214 1621 1703 1752 
02ECH 383# 482 502 522 644 684 704 724 
4620H 405# 604 624 664 
0080H 64# 
02COH 382# 468 488 544 545 564 565 584 585 608 628 629 630 632 633 634 635 637 

638 639 640 702 722 728 768 
4200H 404# 508 528 548 568 588 628 648 669 670 672 673 674 675 677 678 679 680 

688 708 748 
0268H 380# 604 624 662 664 682 685 705 725 
39COH 402# 644 
005EH 55# 1620 
F99FH 807 850 855 893 1000 1030 1062 1067 1100 1127 1481# 
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NAME TYPE VALUE AND REFERENCES 

CASE 3 MORE L CSEG FB58H 1972 1976# 
CBYTE TOKE. N 0080H 56# 2209 
CHANGt ASM PC 1 • L CSEG FB1CH 1882 1885# 
CHANGCCAS"t 2-. L CSEG FB35H 1953 1958# 
CHANGCCASC3 • L CSEG FB44H 1959 1966# 
CHANGCCASC4 • • • L CSEG FB62H 1967 1982# 
CHANGE-CASE-4 END • L CSEG FBBEH 2014 2035# 
CHANGE-CASE-4A. • • . . . L CSEG FB7BH 1990 19921 
CHANGCCASE-4AA • • L CSEG FB80H 1991 1995# 
CHANGCCASE-4C. • L CSEG FB85H 1997 1998# 
CHANGE-CASE-4D. • L CSEG FB99H 2009 2010# 
CHANGCCASE-4F •••• L CSEG FBB5H 2026 2027# 
CHANGCCASE-S • • • L CSEG FBC5H 1983 2039# 
CHANGE-CASE-5 END • L CSEG FC2EH 2079 2099# 
CHANGE-CASE-5A. • L CSEG FBE2H 2049 2051# 
CHANGCCASE-SAA • • L CSEG FBE7H 2050 2054# 
CHANGCCASC5C. L CSEG FBECH 2056 2057# 
CHANGCCASC5D. L CSEG FC09H 2074 2075# 
CHANGCCASC5F. L CSEG FC25H 2091 20921 
CHANGCCASC6 • L CSEG FC35H 2040 2103# 
CHANGCCASC7 • L CSEG FC5EH 2104 2124# 
CHANGr-ENO.-••• L CSEG FC73H 1957 1965 1981 2038 2102 2123 2135# 
CHANGE-END A. • • L CSEG FC92H 2149 2151# 
CHANGE-END-LOOP • L CSEG FC84H 21421 2152 
CHANGr-ERRUR. • • • L CSEG FBFBH 2007 2011 2024 2028 2068# 2076 2089 2093 2113 2126 
CHANGE-TO INSTRUCTION OPe L CSEG FB21H 1224 1949# 
CHARIN:- .-•••••• - •• L OSEG 0050H 91# 
CHECK ANO CHANGE ASM PC • L CSEG FBOCH 1876# 1954 1960 1968 1986 2043 2106 2128 
CHECK-ANO-INC HASH TAB. • • L CSEG F9B6H 1489 1496# 
CHECCANO-SET-EXP FLAG. • • • L CSEG FA47H 854 1065 1701# 
CHEC~AND-SEr-SECTINO EXP FLAG L CSEG FA8FH 918 996 1749# 
CHECCEXP-FLAG. -- L CSEG FA68H 808 1723# 
CHECCHASH TAB. L CSEG F9B7H 1493 1498# 
CHECK~UM. :- • • N REG R6 120# 
CHRCNT ••••• L DSEG 0051H 921 
CI. • • • • • • N E009H 127# 
CO. • • • • • • N E006H 126# 2194 2487 2492 2504 2615 2647 
CONT OUR CODE • • • L CSEG F8F9H 1209# 1217 
CONr-UPDATE LSSTHN. • .. L CSEG F9D3H 1531# 1540 
CONTINUATION LINE • N E068H 145# 2233 
COUNT • • • :- • • N REG R7 119# 
CSTS. • • • • • • N EOOCH 128# 
CURRENT OPERAND • L DSEG 0066H 429# 2449 2468 2511 
DO CASC1 • L CSEG FE48H 2471 2481# 
OO-CASC2 ••• L CSEG FE40H 2482 2484# 
OO-CASC3 •• L CSEG FE57H 2485 2489# 
OO-CASC4 ••• L CSEG FE61H 2490 2494# 
OO-CASC4 0'. • L CSEG FE80H 2502 2510# 
OO-CASC5-••• L CSEG FEA3H 2495 2524# 
OO-CASC6 ••• L CSEG FEB4H 2525 2535# 
OO-CASC6 0 •• L CSEG FEC1H 2540 25421 
OO-CAStol •• L CSEG FECOH 2547 2549# 
ODCASC6~2 •• L CSEG FEE4H 2548 2550 2564# 
OO-CASC6-3 • L CSEG FEOFH 2559 2561# 
OO=CASC/C4 • • . . . . . L CSEG FEEOH 2568 2570# 
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NAME 

DD CASE 6 5 •• 
DD-CASC7-••• 
DD-CASE-7 MSG • • 
DD-CASC8-••• 
DD-CASC8 MSG • 
DD-CASCEND • • 
DD-CASCEXP16 • 
DD-CASCEXP8. 
DDO. -
DDO 1 
DDC. 
DD1 1 
DD2-. 
DD3 • 
DD4 • 
DD4 1 
DD5-. • 
DD5 5 • 
DD11lL • 
DISASSEMBLE •• 
DISASSEMBLY CMD • 
DISCASE 1 .
DISCASC2 • 
DISCASC2 1 
DISCASC3-. 
DISCASC4 • 
DISCASC5 • 
DISCASC6 • 
DISCASC7 • 
DISCASC8 • 
DISCASCEND •• 
DISPLAY-COMMA •• 
DISPLAY-OPERAND • 
DISPLAY-TOKEN • 
DIVIDE T .... 
DIVIDC2 •••• 
DIVIDC3 •••• 
DIVIDC4 •••• 
DIVIDEND HIGH. 
DIVIDENDLOW. 
DIVISOR -:- • 
DPH • • • • 
DPL •••• 
DPTR OP1 •• 
DPTRiOKE • 
DSO :-
DS1 • 
DS2 • 
DS3 • 
DS4 • 
DS5 • 
DSRET • • • • • • • 
END FIRST OPERAND • 
END-SECONIT OPERAND. • • • • 
END:?ELECr:JNSTRUCTION_TAIL • 

TYPE 

L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L DSEG 
L DSEG 
L DSEG 
N DSEG 
N DSEG 
N 
N 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 

VALUE AND REFERENCES 

FEEFH 2563 2572# 
FEF3H 2536 2575# 
FFOOH 2577 2578 2581# 
FF08H 2576 2583# 
FF15H 2585 2586 2589# 
FF1BH 2480 2509 2520 2523 2580 2584 2588 2591# 
FE76H 2505# 2534 2574 
FE39H 2472# 2483 2488 2493 
FE05H 2445 2447 2449# 
FEOFH 2450 2453# 
FE15H 2453 ~455# 
FE17H 2454 2456# 
FE31H 2455 2468# 
FE1AH 2456 2457# 
FE2AH 2457 2460 2464# 
FE2DH 2452 2463 2466# 
FE22H 2458 2460# 
FE24H 2459 2461# 
FDFBH 2442 2444# 
FF23H 2219 2637# 
FC9CH 42 2184# 
FF47H 2653 2655# 
FF4CH 2656 2658# 
FF5BH 2661 2665# 
FF61H 2659 2669# 
FF6AH 2670 2674# 
FF77H 2675 2681# 
FF7CH 2682 2684# 
FF85H 2685 2689# 
FF8AH 2690 2692# 
FF8FH 2693 2695# 
FF1EH 2613# 2667 2672 2677 2679 2687 
FDF2H 2437# 2657 2666 2668 2671 2673 2676 2678 2680 2683 2686 2688 2691 2694 
E059H 140# 2467 2641 
F95BH 1406# 1421 1433 
F95CH 1408# 1455 
F96EH 1417 1419# 
F977H 1425 1427# 
006EH 437# 1409 1414 1430 1432 1452 1454 2280 2309 
006FH 438# 1448 1451 2281 2310 
0070H 439# 1402 1412 1431 2279 2308 
0083H PREDEFINED 1499 2271 
0082H PREDEFINED 1501 
023CH 379# 642 665 
00A1H 57# 840 847 885 950 
FCA5H 2188# 2234 
FCCOH 2200 2201# 
FCDFH 2202 2218# 
FCCEH 2207 2209# 
FCBCH 2198# 2217 
FCEFH 2223 2225# 
FCFFH 2232 2235# 
FA46H 1620 1622# 
FBOBH 1839 1841 1843# 
F907H 1213 1215 1218# 
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NAME 

EOL CHECK • • 
EOLiOKE •••••••• 
ERRNUM ••••••••.•• 
ERROR • • • • • • • • • 
EXP FLAG TABLE. 
ExpTl opT ••• 
EXP16-0P1 • • • 
EXP16-0P2 • • • • 
EXPRESSIONS PRINTED • 
FETCH ••• - ..... 
FIRST EXP • • • • • • 
FIRST-NOT REGISTER. • 
FIRSr-OPER ORDINAL. • 
FJC 5-CONTTNUE. • • • 
FORWARD JUMP CASE 4 • 
FORWARD-JUMP-CASE-5 • 
GE FI OJ) 1. :- •.• -. 
GE-FI-OP-2. • • • • • 
GET CUMMi'( • • • • • • 
GET-FIRST OPERAND • 
GET-HASH VALUE. • • • 
GErPARr. ••••• 
GET-SECOND OPERAND. 
GETtOL. - • • • • • • 
GETNUM. • • • • • • 
GETOKE. • • •••• 

GHV AI. • 
GHvr ••••••••••• 
GHV10 • 
GHVll • 
GHV2 ••• 
GHV2 2. • 
GHV37 • • • • • • . 
GHV5. • 
GHV6. • 
GHV6 6. 
GHV7:- • 
GHV9. • 
GHVTBL •••••• 
HASH CONTINUE • • • 
INSr-YALUE LOOP • • • • • • • 
INSTRUCTION. • • • • • • • • 
INSTRUCTION CODE. • • • • • • 
INSTRUCTION-VALUE • 
JTOO •••• - ••••• 
JTRET • • • • • • • • • 
JUMP ABSOLUTE OPERAND • • 
JUMP-[ND ••• - ••• 
JUMP-LONG OPERAND • • 
JUMP-OPERAND. • • • • 
JUMPiWO OPERANDS • • 
LINBUF. :- • 
LINCNT ••• 
LINE_START. 

TYPE 

N 
N 
L DSEG 
N 
L CSEG 
N 
N 
N 
L DSEG 
N 
L BSEG 
L CSEG 
L DSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L CSEG 
N 
L CSEG 
N 
N 
N 

L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L DSEG 
L CSEG 
L DSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L CSEG 
L CSEG 
L DSEG 
L DSEG 
L DSEG 

VALUE AND REFERENCES 

E06EH 147# 2187 
0007H 53# 1259 1267 
0043H 78# 905 916 994 1153 1269 1503 1883 1984 2041 2112 2125 2264 
E05FH 142# 906 1003 1270 1504 1884 2071 2265 
FA77H 1730 1733# 
039CH 385# 463 483 503 523 543 563 583 603 623 643 663 683 703 723 743 763 
0370H 384# 464 484 
5280H 408# 642 
0068H 431# 2474 2479 2544 2573 2649 
E04AH 135# 2210 
0003H 449# 1196 1707 1720 1725 
FA27H 1586 1588 1602# 
0063H 426# 2327 2333 2365 2444 
FC04H 2067 2072# 
FB87H 1994 2000# 
FBEEH 2053 2059# 
FA1EH 1595 1597# 
FA39H 1612 1614# 
E06BH 146# 888 900 945 988 998 1070 
FA02H 845 895 944 987 1060 1581# 
FD02H 2218 2261# 
E065H 144# 2186 
FAACH 903 1790# 
E053H 138# 1272 
E050H 137# 891 910 914 992 999 1028 1071 1096 1125 1254 
E056H 139# 835 837 839 884 889 901 942 946 948 949 985 989 1058 1252 1258 1266 

2185 
FD16H 2270 2272# 
FD5EH 2302 2304 2307# 
FDC4H 2356 2360# 
FDC7H 2359 2362# 
FD8EH 2328 2330# 
FD90H 2329 2332# 
FD92H 2331 2334# 
FDA4H 2338 2340 2343# 
FDAFH 2346 2348# 
FDB1H 2347 2350# 
FDB3H 2349 2352# 
FDB6H 2306 2342 2354# 
FDD1H 2363 2368# 
FDODH 2263 2266# 
F9A5H 1484# 1500 1502 
005FH 422# 1483 1487 ~494 1956 1962 1970 1971 2037 2045 2119 2130 
F555H 460# 1482 1500 1502 2267 
005BH 418# 1155 1206 2645 2650 
F880H 1059 1064# 
F88FH 1063 1069# 
F898H 1095# 1169 
0016H 454# 1207 
F8A7H 1124# 1170 
F865H 1027# 1167 
F86EH 1057# 1168 
0024H 72# 1260 
0053H 94# 
0052H 93# 1251 
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NAME 

LINMAX. 
LNLGTH. 
LSTBYT. 
LSTFLG. 
LSTWRD. • • • • • • 
MEMORY TRACE ADDR HIGH. • 
MEMORv-rRACE-ADDR~OW • • 
MFOO. :-. - -
MFOl ••• 
MF02 ••• 
MFTOO •• 
MIO •••• 
MIl ••• 
MIT JMP TBL • 
MNCACAIL •• 
MNtADD •• 
MNCADDC. 
MNtAJMP. 
MNtANL •• 
MNCCJNE. 
MNCCLR • 
MNtCPL • 
MNCDA •• 
MNCDEC • 
MNCDIV • 
MNCDJNZ. 
MNCINC • 
MNtJB •• 
MNCJBC • 
MNCJC •• 
MNtJMP • 
MNCJNB • 
MNtJNC • 
MNtJNZ • 
MNCJZ •• 
MNCLCALL •• 
MNE~JMP. 
MNCMOV • 

TYPE 

N 
L DSEG 
N 
L BSEG 
N 
L DSEG 
L DSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 

MNE MOVC. 
MNCMOVX. 
MNCMUL • 
MNtNOP •• 
MNtoRL • 
MNCPOP • 
MNtPUSH. 
MNCRET •••• 
MNCRETI. 

• • • •• N 

MNE-RL ••••• 
MNCRLC •••• 
MNE-RR. • • • • 
MNCRRC •••• 
MNCSETB. 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

VALUE AND REFERENCES 

0018H 62# 72 
0054H 95# 
E015H 131# 2478 2522 
0001H 108# 447 
E018H 132# 2192 2508 2519 
0069H 432# 2196 2541 2558 2567 
006AH 433# 2195 2537 2539 2554 2565 
F775H 836 844# 
F77DH 844 847# 
F78DH 847 853# 
F7BDH 894 897# 
F90FH 1220 1222# 
F911H 1221 1223# 
F8COH 1154 1161# 
0002H 321# 483 523 563 603 643 683 723 763 
0014H 339# 507 508 509 510 512 513 514 515 517 518 519 520 
0013H 338# 527 528 529 530 532 533 534 535 537 538 539 540 
0003H 322# 463 503 543 583 623 663 703 743 
0011H 336# 564 565 567 568 569 570 572 573 574 575 577 578 579 580 624 682 
0009H 328# 687 688 689 690 692 693 694 695 697 698 699 700 
001AH 345# 704 705 747 
001BH 346# 684 685 767 
OOlCH 347# 727 
0025H 356# 487 488 489 490 492 493 494 495 497 498 499 500 
0021H 352# 627 
0015H 340# 728 732 733 734 735 737 738 739 740 
0027H 358# 467 468 469 470 472 473 474 475 477 478 479 480 665 
0017H 342# 502 
0018H 343# 482 
0008H 327# 542 
0022H 353# 605 
0016H 341# 522 
0007H 326# 562 
0005H 324# 602 
0006H 325# 582 
OOOOH 319# 484 
0001H 320# 464 
OOOFH 334# 607 608 609 610 612 613 614 615 617 618 619 620 628 629 630 632 633 

634 635 637 638 639 640 642 644 664 669 670 672 673 674 675 677 678 679 680 
748 749 750 752 753 754 755 757 758 759 760 768 769 770 772 773 774 775 777 
778 779 780 

OOOAH 329# 625 645 
OOOBH 330# 742 744 745 762 764 765 
0020H 351# 667 
002BH 362# 462 
0012H 337# 544 545 547 548 549 550 552 553 554 555 557 558 559 560 604 662 
001DH 348# 722 
001FH 350# 702 
002AH 361# 504 
0029H 360# 524 
0024H 355# 505 
0023H 354# 525 
0028H 359# 465 
0026H 357# 485 
00I9H 344# 724 725 
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NAME 

MNE SJMP. 
MNCSUBB. 
MNCSWAP •• 
MNCUNDEF •• 
MNCXCH ••• 
MNtxCHD. • 
MNtxRL ••• 
MNEMONIC FACTOR • • • • 
MNEMONlc-FIRST OPERAND •• 
MNEMONIC-INSTR~IST TAIL. • 
MNEMONIC-INSTRUCTION TAIL • • 
MNEMONIC-ORDINAL. • ~ • • • • 
MNEMONIC-SECOND OPERAND TAIL. 
MNEMONICTAB •• - •••• -
MNEMONIC-rWO OPERANDS •• 
MOVC OPERANDS • 
MSOO~ 
MS01. 
MS02. 
MTO • 
MTOO. 
MTOI. • 
NEWLINE • 
NO BIT 8. • • • • • • • 
NO-OF UPERANDS PRINTED. 
NUMBER OF BYTES •• 

NUMBER OF OPERANDS. • 
NUMBER-TOKE • • • • • • 
OBCO. :- • 
OBC1 •• 
OBC2 ••• 
OBC2 2. • 
OBCREr •• 
OFST ••••••• 
OLD ASM PC HIGH • 
OLD-ASM-PC-LOW. • 
ONE-BYTE TAIL • • • 
OPERAND BYTE CHECK. • 
OPERAND-C • ~ • • 
OPERAND-CHECK • 
OPERAND-FACTOR. •••••• 
ORDINAC. • • 

ORG TOKE. • • 
OUR-CODE HIGH • • 

OUR CODE LOW. 

OUR GTRTHN. • 
PARAM1. 

PARAM2 •••• 

TYPE 

N 
N 
N 
N 
N 
N 
N 
N 
L CSEG 
L CS.EG 
L CSEG 
L DSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L DSEG 
L DSEG 

L DSEG 
N 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L DSEG 
L DSEG 
L CSEG 
L CSEG 
L CSEG 
L DSEG 
N 
L DSEG 

N 
L DSEG 

L DSEG 

L CSEG 
N REG 

N REG 

VALUE AND REFERENCES 

0004H 323# 622 
OOOEH 333# 647 648 649 650 652 653 654 655 657 658 659 660 
001EH 349# 707 
FFFFH 267# 668 
OOODH 332# 708 709 710 712 713 714 715 717 718 719 720 
OOOCH 331# 729 730 
0010H 335# 584 585 587 588 589 590 592 593 594 595 597 598 599 600 
002CH 456# 1528 1541 1582 1791 2279 2286 2291 
F75BH 834# 1163 
F8DBH 1194# 1271 
F8BOH 1152# 1223 
006DH 436# 2298 2355 2501 2638 2643 
F755H 806# 904 911 915 919 
F529H 269# 1204 2642 
F796H 883# 1164 
F7FDH 941# 1165 
F7DAH 902 907# 
F7E7H 908 912# 
F7F2H 912 916# 
F821H 950 954# 
F7B4H 885 894# 
F7C6H 896 900# 
EOOFH 129# 1257 2189 
FA4FH 1703 1705# 
0067H 430# 2438 2592 2648 
004DH 88# 851 1001 1068 1099 1198 1708 1714 1734 1736 1738 1740 1767 1877 1952 

1985 2042 2105 2127 2152 2221 2357 2361 2408 2411 2538 
006BH 434# 2305 2341 2353 2364 
0001H 49# 853 897 917 995 1064 
FDEOH 2400 2401# 
FDECH 2402 2406 2409# 
FDE8H 2403 2405# 
FDEAH 2404 2407# 
FDF1H 2410 2412# 
b010H 61# 1202 1603 1817 2465 2639 
005DH 420# 1950 2069 2138 2140 
005EH 421# 1951 2070 2137 2139 

·F755H 805# 843 846 953 957 1162 
FDDBH 2371 2372 2398# 
FAFEH 1815 1837# 
006CH 435# 2365 2373 2399 
0018H 457# 1545 1553 1803 1811 1825 1833 2308 2315 2320 
005CH 419# 841 848886 951 955 1097 1529 1542 1702 1704 1712 1718 1744 1755 

1759 1765 
00D4H 58# 1253 
004EH 89# 1199 1489 1526 1533 1536 1550 1551 1555 1558 1596 1599 1600 1613 

1616 1617 1808 1809 1813 1814 1830 1831 1835 1836 1838 2274 2280 2299 2303 
2309 2335 2339 

004FH 90# 1203 1208 1211 1219 1493 1530 1534 1537 1547 1548 1593 1594 1610 
1611 1805 1806 1827 1828 1840 1842 2278 2281 2295 2300 2301 2310 2324 2336 
2337 2344 

F905H 1208 1216# 
R2 113# 1261 1263 1879 1887 2144 2190 2193 2466 2477 2486 2491 2503 2506 

2517 2521 2577 2585 2614 2640 2646 
R3 114# 2191 2507 2518 2578 2586 
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NAME 

PARAM3. 
PARAM4. 
PARAM5. 
PARAM6. 

PARTIT HI HIGH. 
PARTIiHI"LOW • 
PARTIT-LOHIGH. 
PARTIT-LO-LOW • 
PC TOKE .-. 
PLUS TOKE • 
PNTHGH. 
PNTLOW. • • 
POINTO ••• 

POINT1 •••••• 
POUND EXP OP2 • 

POUND TOKE. • • 
PRINiSTRING •• 
QUOTIENT_HIGH • 
QUOTIENT LOW. 
RO OP1. :- • 
RO-OP2. 
ReOPl. 
RCOP2 •• 
R2-0P1. 
R2-0P2. 
RrOPl. 
R3-0P2 •• 
R4-0P1. 
R4-0P2. 
R50P1. 
R5-0P2. 
R6-0Pl. 
RoOP2. 
R7-0P1 •• 
R7-0P2. 
RE"G" ••••••• 
REL OFFSET HIGH • • 
REL=OFFSET=LOW. 

REL8 OP1 ••••• 
REL8-OP2. • • • • • 
ROTATE ••••••• 
ROTATE COATINUE • • 
SAVE A~D DISPLAY •• 
SECOND EXP •••• 
SECOND-NO BIT 8 • • • 
SECOND-NOT REGISTER • • 
SECOND-OPER ORDINAL • • 
SELECi. •• -. 
SELECT CON. . . . . . 
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TYPE 

N REG 
N REG 
N REG 
N REG 

L DSEG 
L DSEG 
L DSEG 
L DSEG 
N 
N 
L DSEG 
L DSEG 
N REG 

N REG 
N 

N 
N 
L DSEG 
L DSEG 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
L DSEG 
L DSEG 

N 
N 
L CSEG 
L CSEG 
N 
L BSEG 
L CSEG 
L CSEG 
L DSEG 
L DSEG 
N 

VALUE AND REFERENCES 

R4 115# 
R5 116# 1405 1418 1426 1436 1444 1446 
R6 117# 1404 1415 1420 1423 1428 1437 1441 1443 2283 2300 2312 2336 
R7 118# 1403 1435 1544 1552 1605 1608 1802 1810 1819 1822 1824 1832 2284 

2290 2299 2313 2319 2335 
0059H 100# 2229 
005AH 101# 417 2226 
0057H 98# 2190 2196 2206 2224 2230 
0058H 99# 2191 2195 2203 2220 2222 2227 
OOAOH 59# 954 
0005H 52# 838 
0044H 79# 2138 2150 2155 2206 2208 
0045H 80# 2137 2147 2148 2154 2205 
RO 111# 1260 1265 1955 1956 1961 1962 1963 1964 1969 1970 1977 1978 1979 

1980 2012 2013 2029 2033 2036 2037 2044 2045 2077 2078 2094 2098 2100 2101 
2114 2120 2121 2122 2129 2130 2131 2132 2133 2134 2141 2143 2146 2214 2215 
2475 2476 2496 2497 2498 2499 2500 2526 2527 2532 2533 2545 2546 

R1 112# 2197 2199 2204 2213 2216 
4A40H 406# 507 527 545 547 565 567 585 587 607 608 609 610 612 613 614 615 617 

618 619 620 647 687 689 690 692 693 694 695 697 698 699 700 
0006H 51# 890 908 990 
E01EH 133# 2579 2587 
0071H 440# 1436 2284 2289 2293 2294 2313 2318 2322 2323 
0072H 441# 1437 2283 2285 2288 2297 2312 2314 2317 2326 
OOBOH 370# 472 492 612 672 692 732 772 
1080H 394# 512 532 552 572 592 632 652 712 752 
OODCH 371# 473 493 613 673 693 733 773 
14AOH 395# 513 533 553 573 593 633 653 713 753 
0108H 372# 474 494 614 674 694 734 774 
18COH 396# 514 534 554 574 594 634 654 714 754 
0134H 373# 475 495 615 675 695 735 775 
1CEOH 397# 515 535 555 575 595 635 655 715 755 
0160H 374# 477 497 617 677 697 737 777 
2100H 398# 517 537 557 577 597 637 657 717 757 
018CH 375# 478 498 618 678 698 738 778 
2520H 399# 518 538 558 578 598 638 658 718 758 
01B8H 376# 479 499 619 679 699 739 779 
2940H 400# 519 539 559 579 599 639 659 719 759 
01E4H 377# 480 500 620 680 700 740 780 
2D60H 401# 520 540 560 580 600 640 660 720 760 
0040H 60# 1604 1818 2465 
0060H 423# 1988 1989 2005 2022 2023 2047 2048 2064 2087 2088 
0061H 424# 1987 1996 2002 2004 2009 2013 2019 2020 2026 2030 2046 2055 2061 

2063 2074 2078 2084 2085 2091 2095 
03C8H 386# 542 562 582 602 622 
5ACOH 409# 482 502 522 728 732 733 734 735 737 738 739 740 
F983H 1411 1413 1435# 
F98AH 1435 1439# 
E05CH 141# 1262 1264 
0004H 450# 1197 1727 1746 1750 1761 
FA97H 1752 1754# 
FADBH 1795 1797 1816# 
0064H 427# 2344 2345 2351 2373 2446 
0046H 81# 2136 2209 
OOOOH 65# 
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NAME 

SET BIT EXP • 
SET-EXP-16 FLAG • • • 
SET-EXP-FLAG. • • • 
SEr-POUND EXP FLAG. • 
SET-REL FIAG.-••• 
SET-SLASH EXP FLAG. 
SLA~ EXP-oPZ-. • 
SSO.- -
55! . • . • . . 
SS2 ••••• 
SS3 •••••• 
START DIVIDE. • 
ST01.-. 
STORE •••• 
STORET ••••• 
STRGBF •••• 
STRGCT ••••••• 
SUBTRACT WITH C • • • 
TEMP •• :- •• - ••• 
TEMP LOW. • • • • • 
TEMP-SEC. • • • • • 
TEMPT •••••••• 
THIRD OPER ORDINAL. 
THRECOPERANDS. 
TIME.-•• 
TOERR • • • 
TOKSIZ. • 
TOKSTR ••• 
ULO • • • • • • • • 
ULI • • • • • • • 
UNDEFINED OPCODE. • • 
UPDATE LSSTHN • • 
UPDATE-OUR CODE • 
VALHGI1. • :- • • • 
VALLOW. • • • • • 

WAIT FOR USER • • 
WORKING_SPACE • 

TYPE 

L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L DSEG 
L DSEG 
L CSEG 
N REG 
L DSEG 
L DSEG 
L DSEG 
L DSEG 
L CSEG 
N 
L CSEG 
N 
L DSEG 
L CSEG 
L CSEG 
N 
L CSEG 
L CSEG 
L DSEG 
L DSEG 

N 
L DSEG 

ASSEMBLY COMPLETE, NO ERRORS FOUND 

VALUE AND REFERENCES 

FA3FH 1601 1618# 
FA57H 892 1126 1711# 
FA60H 898 1717# 
FA87H 909 991 1743# 
FAA3H 1029 1061 1066 1764# 
FA9BH 913 1758# 
4E60H 407# 662 682 
FE88H 2512 2514# 
FE8EH 2514 2516# 
FE9BH 2516 2521# 
FE91H 2513 2515 2517# 
F953H 1401# 2282 2311 
F848H 990 994# 
E04DH 136# 2145 
F851H 993 997# 
003CH 73# 
0055H 96# 
F971H 1410 1422# 1434 
R5 121# 
0047H 82# 2109 2113 2211 2215 2272 2275 2276 2553 2556 
0062H 425# 899 997 1069 1973 1975 1978 2101 
0056H 97# 
OOS5H 428# 2358 2448 
F82DH 984# 1166 
E012H 130# 
F~ 917 995 1003# 1064 
0004H 63# 73 
0048H 83# 907 1201 1583 1589 1606 1619 1792 1798 1820 
F9E2H 1527 1541# 
F9DDH 1535 1537# 
00A5H 458# 2263 
F9EOH 1530 1539# 
F9C7H 842 849 887 952 956 1098 1525# 1706 1713 1719 1745 1756 1760 1766 
0049H 84# 1255 1988 2047 2107 2115 2132 2498 2506 2517 2531 2562 2571 
004AH 85# 899 997 1069 1256 1964 1974 1980 1987 2046 2122 2134 2500 2507 2518 

2521 2533 2557 2566 
E062H 143# 2235 
0040H 74# 1955 1961 1969 1977 2012 2029 2036 2044 2077 2094 2100 2114 2129 

.2141 2212 2262 2473 2496 2526 2543 2660 2662 2663 2663 2664 
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