






















































































































































opcode 6/15/77 PAGE 4 
LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

OOCC AE 175 xor (hI) ae 
OOCD AF 176 xor a af 
OOCE BO 177 or b bO 
OOCF B1 178 or c b1 
OODO B2 179 or d b2 
OOD 1 B3 180 or e b3 
00D2 Bll 181 or h b4 
00D3 B5 182 or I b5 
00D4 B6 183 or (hI) b6 
00D5 B7 184 or a b7 
00D6 B8 185 cp b b8 
00D7 B9 186 cp c b9 
OODS BA 187 cp d ba 
00D9 BB 188 cp e bb 
OODA Be 189 cp h bc 
OODB BD 190 cp I bd 
OODC BE 191 cp (hI) be 
OODD BF 192 cp a bf 
OODE CO 193 ret nz cO 
OODF C1 194 pop bc c1 
OOEO C28605 R 195 jp nz,nn c2 
00E3 C38605 R 196 jp nn c3 
00E6 C48605 R 197 call nz,nn c4 
00E9 C5 198 push bc c5 
OOEA C620 199 add a,n c6 
OOEC C7 200 rst 0 c7 
OOED C8 201 ret z c8 
OOEE C9 202 ret c9 
OOEF CA8605 R 203 jp z,nn ca 
00F2 CC8605 R 204 call z,nn cc 
00F5 CD8605 R 205 call nn cd 
00F8 CE20 206 adc a,n c 
OOFA CF 207 rst 8 cf 
OOFB DO 208 ret nc dO 
OOFC D1 209 pop de d1 
OOFD D28605 R 210 jp nC,nn d2 
0100 D320 211 out (n),a d3 
0102 D48605 R 212 call nC,nn d4 
0105 D5 213 push de d5 
0106 D620 214 sub n d6 
0108 D7 215 rst 10h d7 
0109 D8 216 ret c d8 
010A D9 217 exx d9 
010B DA8605 R 218 j pc, nn da 
010E DB20 219 in a,(n) db 
0110 DC8605 R 220 call c,nn dc 
0113 DE20 221 sbc a,n de 
0115 DF 222 rst 18h df 
0116 EO 223 ret po eO 
0117 E 1 224 pop hI e1 
0118 E 28605 R 225. jp pO,nn e2 
011B E3 226 ex (s p) ,hI e3 
011C E48605 R 227 call pO,nn e4 
011 F E5 228 push hI e5 
0120 E620 229 and n e6 
0122 E7 230 rst 20h e7 
0123 E8 231 ret pe e8 
0124 E9 232 jp (hI) e9 



opcode 6/15/77 PAGE 5 
LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

0125 EA8605 R 233 jp pe,nn ea 
0128 EB 234 ex de,hl eb 
0129 EC8605 R 235 call pe,nn ec 
012C EE20 236 xor n ee 
012E EF 237 rst 28h ef 
012F FO 238 ret p fO 
0130 F1 239 pop af f1 
0131 F 28605 R 240 jp p,nn f2 
0134 F3 241 di f3 
0135 F48605 R 242 call p,nn f4 
0138 F5 243 push af f5 
0139 F620 244 or n f6 
013B F7 245 rst 30h f7 
013C F8 246 ret m f8 
013D F9 247 ld sp,hl f9 
013E FA8605 R 248 j pm, nn fa 
0141 FB 249 ei fb 
0142 FC8605 R 250 call m,nn fc 
0145 FE20 251 cp n fe 
0147 FF 252 rst 38h ff 
0148 CBOO 253 rIc b 00 
014A CB01 254 rIc c 01 
014C CB02 255 rIc d 02 
014E CB03 256 rIc e 03 
0150 CB04 257 rIc h 04 
0152 CB05 258 rIc I 05 
0154 CB06 259 rIc (hI) 06 
0156 CB07 260 rIc a 07 
0158 CB08 261 rrc b 08 
015A CB09 262 rrc c 09 
015C CBOA 263 rrc d Oa 
015E CBOB 264 rrc e Ob 
0160 CBOC 265 rrc h Oc 
0162 CBOD 266 rrc I Od 
0164 CBOE 267 rrc (hI) Oe 
0166 CBOF 268 rrc a Of 
0168 CB10 269 rl b 10 
016A CB 11 270 rl c 1 1 
016c CB12 271 rl d 12 
016E CB13 272 rl e 13 
0170 CB14 273 rl h 14 
0172 CB15 274 rl I 15 
0174 CB16 275 rl (hI) 16 
0176 CB17 276 rl a 17 
0178 CB18 277 rr b 18 
017A CB19 278 rr c 19 
017C CB1A 279 rr d 1a 
017E CB1B 280 rr e 1b 
0180 CB1C 281 rr h 1c 
0182 CB1D 282 rr I 1 d 
0184 CB1E 283 rr (hI) 1e 
0186 CB1F 284 rr a 1f 
0188 CB20 285 sla b 20 
018A CB21 286 sla c 21 
018C CB22 287 sla d 22 
018E CB23 288 sla e 23 
0190 CB24 289 sla h 24 
0192 CB25 290 sla I 25 



opcode 6/15/77 PAGE 6 
LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

0194 CB26 291 sla (hI) 26 
0196 CB27 292 sla a 27 
0198 CB28 293 sra b 28 
019A CB29 294 sra c 29 
019C CB2A 295 sra d 2a 
019E CB2B 296 sra e 2b 
01AO CB2C 297 sra h 2c 
o 1A2 CB2D 298 sra 1 2d 
01A4 CB2E 299 sra (hI) 2e 
01A6 CB2F 300 sra a 2f 
01A8 CB38 301 srI b 38 
01AA CB39 302 srI c 39 
01AC CB3A 303 srI d 3a 
01AE CB3B 304 srI e 3b 
01BO CB3C 305 srI h 3c 
01B2 CB3D 306 srI 1 3d 
01B4 CB3E 307 srI (hI) 3e 
01B6 ' CB3F 308 srI a 3f 
01B8 CB40 309 bit O,b 40 
01BA CB41 310 bit O,c 41 
01BC CB42 311 bit O,d 42 
01BE CB43 312 bit O,e 43 
01CO CB44 313 bit O,h 44 
o 1C2 CB45 314 bit 0,1 45 
01C4 CB46 315 bit 0, (hI) 46 
01C6 CB47 316 bit O,a 47 
01C8 CB48 317 bit 1 , b 48 
01CA CB49 318 bit 1 , c 49 
01CC CB4A 319 bit 1 , d !la 
01CE CB4B 320 bit 1 , e 4b 
01DO CB4C 321 bit 1 , h 4c 
01D2 CB4D 322 bit 1 , 1 !~ d 
o 1D4 CB!~E 323 bit 1,(hl) 4e 
o 1D6 CB4F 324 bit 1 , a 4f 
o 1D8 CB50 325 bit 2,b 50 
01DA CB51 326 bit 2,c 5 1 
01DC CB52 327 bit 2,d 52 
01DE CB53 328 hit 2,e 53 
01EO CB54 329 bit 2,h 54 
o 1E2 CB55 330 bit 2,1 55 
01E4 CB57 331 bit 2,a 57 
o 1E 6 CB56 332 bit 2,(hl) 56 
01E8 CB58 333 bit 3,b 58 
01EA CB59 334 bit 3,c 59 
01EC CB5B 335 bit 3,e 5a 
01EE CB5B 336 bit 3,e 5b 
o 1FO CB5C 337 bit 3,h 5c 
01F2 CB5D 338 bit 3,1 5d 
o 1F 4 CB5E 339 bit 3, (hI) 5e 
01F6 CB5F 340 bit 3,a 5f 
o 1F8 CB60 341 bit 4,b 60 
01FA CB61 342 bit 4,c 61 
01FC CB62 343 bit 4,d 62 
01FE CB63 344 bit 4,e 63 
0200 CB64 345 bit 4,h 64 
0202 CB65 346 bit 4,1 65 
0204 CB66 347 bit 4,(hl) 66 
0206 CB67 348 bit !~ , a 67 
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LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

0208 CB68 349 bit 5,b 68 
020A CB69 350 bit 5,e 69 
020C CB6A 351 bit 5,d 6a 
020E CB6B 352 bit 5,e 6b 
0210 CB6C 353 bit 5,h 6e 
0212 CB6D 354 bit 5,1 6d 
0214 CB6E 355 bit 5 , (hI) 6e 
0216 CB6F 356 bit 5,a 6f 
0218 CB70 357 bit 6,b 70 
021A CB71 358 bit 6,e 71 
021C CB72 359 bit 6,d 72 . 
021E CB73 360 bit 6,e 73 
0220 CB74 361 bit 6,h 74 
0222 CB75 362 bit 6,1 75 
0224 CB76 363 bit 6 , ( hI ) 76 
0226 CB77 364 bit 6,a 77 
0228 CB78 365 bit 7,b 78 
022A CB79 366 bit 7,e 79 
022C CB7A 367 bit 7,d 7a 
022E CB7B 368 bit 7,e 7b 
0230 CB7C 369 bit 7,h 7e 
0232 CB7D 370 bit 7,1 7d 
0234 CB7E 371 bit 7 , ( hI ) 7e 
0236 CB7F 372 bit 7,a 7f 
0238 CB80 373 res O,b 80 
023A CB81 374 res O,e 81 
023C CB82 375 res O,d 82 
023E CB83 376 res O,e 83 
0240 CB84 377 res O,h 84 
0242 CB85 378 res 0,1 85 
0244 CB86 379 res 0, ( hI ) 86 
0246 CB87 380 res O,a 87 
0248 CB88 381 res 1 , b 88 
024A CB89 382 res 1 , e 89 
024C CB8A 383 res 1 , d 8a 
021~E CB8B 384 res 1 , e 8b 
0250 CB8C 385 res 1 , h 8e 
0252 CB8D 386 res 1 , 1 8d 
0254 CS8E 387 res 1 , ( hI ) 8e 
0256 CB8F 388 res 1 , a 8f 
0258 CB90 389 res 2,b 90 
025A CB91 390 res 2,e 91 
025C CB92 391 res 2,d 92 
025E CB93 392 res 2,e 93 
0260 CB94 393 res 2,h 94 
0262 CB95 394 res 2,1 95 
0264 CB96 395 res 2, (hI) 96 
0266 CB97 396 res 2,a 97 
0268 CB98 397 res 3,b 98 
026A CB99 398 res 3,e 99 
026C CB9A 399 res 3,d 9a 
026E CB9S 400 res 3,e 9b 
0270 CB9C 401 res 3,h ge 
0272 CB9D 402 res 3,1 9d 
0274 CB9E 403 res 3, ( hI ) ge 
0276 CB9F 404 res 3,a 9f 
0278 CBAO 405 res 4,b aO 
027A CBA 1 406 res 4,e a1 
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LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

027C CBA2 407 res 4,d a2 
027E CBA3 408 res 4,e a3 
0280 CBA4 409 res 4,h a4 
0282 CBA5 410 res 4,1 a5 
0284 CBA6 411 res 4, ( hI ) a6 
0286 CBA7 412 res 4,a a7 
0288 CBA8 413 res 5,b a8 
028A CBA9 414 res 5,e a9 
028C CBAA 415 res 5,d aa 
028E CBAB 416 res 5,e ab 
0290 CBAC 417 res 5,h ae 
0292 CBAD 418 res 5,1 ad 
0294 CBAE 419 res 5, (hI) ae 
0296 CBAF 420 res 5,a af 
0298 CBBO 421 res 6,b bO 
029A CBB1 422 res 6,e b1 
029C CBB2 423 res 6,d b2 
029E CBB3 424 res 6,e be 
02AO CBB4 425 res 6,h b4 
02A2 CBB5 426 res 6,1 b5 
02A4 CBB6 427 res 6, (hI) b6 
02A6 CBB7 428 res 6,a b7 
02A8 CBB8 429 res 7,b b8 
02AA CBB9 430 res 7,e b9 
02AC CBBA 431 res 7,d ba 
02AE CBBB 432 res 7,e bb 
02BO CBBC 433 res 7,h be 
02B2 CBBD 434 res 7,1 bd 
02B4 CBBF 435 res 7,a bf 
02B6 CBCO 436 set O,b cO 
02B8 CBC1 437 set O,e e1 
02BA CBC2 438 set O,d e2 
02BC CBC3 439 set O,e e3 
02BE CBC4 440 set O,h e4 
02CO CBC5 441 set 0,1 e5 
02C2 CBC6 442 set 0,(h1) e6 
02C4 CBC7 443 set O,a e7 
02C6 CBC8 444 set 1 h c8 , , .... 
02C8 CBC9 445 set 1 , e e9 
02CA CBCA 446 set 1 , d ea 
02CC CBCB 447 set 1 , e eb 
02CE CBCC 448 set 1 , h ee 
02DO CBCD 449 set 1 , 1 cd 
02D2 CBCE 450 set 1,(h1) ee 
02D4 CBCF 451 set 1 , a ef 
02D6 CBDO 452 set 2,b dO 
02D8 CBD1 453 set 2,e d1 
02DA CBD2 454 set 2,d d2 
02DC CBD3 455 set 2,e d3 
02DE CBD4 456 set 2,h d4 
02EO CBD5 457 set 2,1 d5 
02E2 CBD6 458 set 2 , ( hI ) d6 
02E4 CBD7 459 set 2,a d7 
02E6 CBD8 460 set 3,b d8 
02E8 CBD9 461 set 3,e d9 
02EA CBDA 462 set 3,d da 
02EC CBDB 463 set 3,e db 
02EE CBDC 464 set 3,h de 
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LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

02FO CBDD 465 set 3,1 dd 
02F2 CBDE 466 set 3,(hl) de 
02F L~ CBDF 467 set 3,a df 
02F6 CBEO 468 set 4,b eO 
02F8 CBE1 469 set 4,c e1 
02FA CBE2 470 set 4,d e2 
02FC CBE3 471 set 4,e e3 
02FE CBE4 472 set 4,h e4 
0300 CBE5 473 set 4,1 e5 
0302 CBE6 474 set 4,(hl) e6 
0304 CBE7 475 set 4,a e7 
0306 CBE8 476 set 5,b e8 
0308 CBE9 477 set 5,c e9 
030A CBEA 478 set 5,d ea 
030C CBEB 479 set 5,e eb 
030E CBEC 480 set 5,h ec 
0310 CBED 481 set 5,1 ed 
0312 CBEE 482 set 5,(hl) ee 
0314 CBEF 483 set 5,a ef 
0316 CBFO 484 set 6,b fO 
0318 CBF1 485 set 6,c f1 
031A CBF2 486 set 6,d f2 
031C CBF3 487 set 6,e f3 
031E CBF4 488 set 6,h f4 
0320 CBF5 489 set 6,1 f5 
0322 CBF6 490 set 6,(hl) f6 
0324 CBF7 491 set 6,a f7 
0326 CBF8 492 set 7,b f8 
0328 CBF9 493 set 7,c f9 
032A CBFA 494 set 7,d fa 
032C CBFB 495 set 7,e fb 
032E CBFC 496 set 7"h fc 
0330 CBFD 497 set 7,1 fd 
0332 CBFE 498 set 7,(hl) fe 
0334 CBFF 499 set 7,a ff 
0336 DD09 500 add ix,bc 09 
0338 DD19 501 add ix,de 19 
033A DD218605 R 502 Id ix,nn 21 
033E DD228605 R 503 Id (nn),ix 22 
0342 DD23 504 inc ix 23 
0344 DD29 505 add ix,ix 29 
0346 DD2A8605 R 506 Id ix,(nn) 2a 
034A DD2B 507 dec ix 2b 
034C DD3405 508 inc (ix+ind) 3 L~ 
034F DD3505 509 dec (ix+ind) 35 
0352 DD360520 510 Id (ix+ind),n 36 
0356 DD39 511 add ix,sp 39 
0358 DD4605 512 Id b,(ix+ind) 46 
035B DD4E05 513 Id c,(ix+ind) 4e 
035E DD5605 514 Id d,(ix+ind) 56 
0361 DD5E05 515 Id e,(ix+ind) 5e 
0364 DD6605 516 Id h,(ix+ind) 66 
0367 DD6E05 517 Id l,(ix+ind) 6e 
036A DD7005 518 Id (ix+ind),b 70 
036D DD7105 519 Id (ix+ind),c 71 
0370 DD7205 520 Id (ix+ind),d 72 
0373 DD7305 521 Id (ix+ind),e 73 
0376 DD7405 522 Id (ix+ind),h 74 
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LOC OBJ CODE M STMT SOURCE STATEMENT ASM 4.0 

0319 DD1505 523 Id (ix+ind),1 15 
031C DD7105 524 Id (ix+ind),a 11 
031F DD7E05 525 Id a,(ix+ind) 1e 
0382 DD8605 526 add a,(ix+ind) 86 
0385 DD8E05 521 ade a,(ix+ind) 8e 
0388 DD9605 528 sub (ix+ind) 96 
038B DD9E05 529 sbe a,(ix+ind) ge 
038E DDA605 530 and (ix+ind) a6 
0391 DDAE05 531 xor (ix+ind) ae 
0394 DDB605 532 or (ix+ind) b6 
0391 DDBE05 533 ep (ix+ind) be 
039A DDE1 534 pop ix e1 
039C DDE3 535 ex (sp),ix e3 
039E DDE5 536 push ix e5 
03AO DDE9 537 jp (ix) e9 
03A2 DDF9 538 Id sp, ix f9 
03A4 DDCB0506 539 rIc (ix+ind) 06 
03A8 DDCB050E 540 rre (ix+ind) Oe 
03AC' DDCB0516 541 rl (ix+ind) 16 
03BO DDCB051E 542 rr (ix+ind) 1e 
03B4 DDCB0526 543 sla (ix+ind) 26 
03B8 DDCB052E 544 sra (ix+ind) 2e 
03BC DDCB053E 545 srI (ix+ind) 3e 
03CO DDCB0546 546 bit O,(ix+ind) 46 
03C4 DDCB054E 547 bit 1,(ix+ind) 4e 
03C8 DDCB0556 548 bit 2,(ix+ind) 56 
03CC DDCB055E 549 bit 3,(ix+ind) 5e 
03DO DDCB0566 550 bit 4,(ix+ind) 66 
03D4 DDCB056E 551 bit 5,(ix+ind) 6e 
03D8 DDCB0576 552 bit 6,(ix+ind) 76 
03DC DDCB057E 553 bit 7,(ix+ind) 7e 
03EO DDCB0586 554 res O,(ix+ind) 86 
03E4 DDCB058E 555 res 1,(ix+ind) 8e 
03E8 DDCB0596 556 res 2,(ix+ind) 96 
03EC DDCB059E 557 res 3,(ix+ind) ge 
03FO DDCB05A6 558 res 4,(ix+ind) a6 
03F4 DDCB05AE 559 res 5,(ix+ind) ae 
03F8 DDCB05B6 560 res 6,(ix+ind) b6 
03FC DDCB05BE 561 res 1,(ix+ind) be 
0400 DDCB05C6 562 set O,(ix+ind) e6 
0404 DDCB05CE 563 set 1,(ix+i"nd) ee 
0408 DDCB05D6 564 set 2,(ix+ind) d6 
040C DDCB05DE 565 set 3,(ix+ind) de 
0410 DDCB05E6 566 set 4,(ix+ind) e6 
0414 DDCB05EE 567 set 5,(ix+ind) ee 
0418 DDCB05F6 568 set 6, ( i x+ ind) f6 
041C DDCB05FE 569 set 7,(ix+ind) fe 
0420 ED40 510 in b,(e) 40 
0422 ED41 511 out (e),b 41 
0424 ED42 572 sbe hl,be 42 
0426 ED438605 R 573 Id (nn) ,be 43 
042A ED44 574 neg 44 
042C ED45 575 retn 45 
042E ED46 576 im 0 46 
0430 ED41 577 Id i,a 47 
0432 ED48 578 in e,(e) 48 
0434 ED49 519 out (e),e 49 
0436 ED4A 580 ade hl,be 4a 
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0438 ED4B8605 R 581 Id bc,(nn) 4b 
043C ED4D 582 reti 4d 
043E ED4F 583 Id r,a 4f 
0440 ED50 584 in d,(c) 50 
0442 ED51 585 out (c),d 51 
0444 ED52 586 sbc hl,de 52 
0446 ED538605 R 587 Id (nn) ,de 53 
044A ED56 588 im 1 56 
044C ED57 589 Id a,i 57 
044E ED 58 590 in e,(c) 58 
0450 ED59 591 out (c),e 59 
0452 ED5A 592 adc hl,de 5a 
0454 ED5B8605 R 593 Id de,(nn) 5b 
0458 ED5E 594 im 2 5e 
045A ED5F 595 Id a,r 5f 
045C ED60 596 in h,(c) 60 
045E ED61 597 out (c),h 61 
0460 ED62 598 sbc hl,hl 62 
0462 ED67 599 rrd 67 
0464 ED68 600 in I,(c) 68 
0466 ED69 601 ou t (c), I 69 
0468 ED6A 602 adc hl,hl 6a 
046A ED6F 603 rId 6f 
046C ED72 604 sbc hl,sp 72 
046E ED738605 R 605 Id (nn) ,sp 73 
0472 ED78 606 in a,(c) 78 
0474 ED79 607 out (c),a 79 
0476 ED7A 608 adc hl,sp 7a 
0478 ED7B8605 R 609 Id sp,(nn) 7b 
047C EDAO 610 Idi aO 
047E EDA 1 611 cpi a1 
0480 EDA2 612 ini a2 
0482 EDA3 613 outi a3 
0484 EDA8 614 Idd a8 
0486 EDA9 615 cpd a9 
0488 EDAA 616 ind aa 
048A EDAB 617 outd ab 
048C EDBO 618 Idir bO 
048E EDB1 619 cpir b1 
0490 EDB2 620 inir b2 
0492 EDB3 621 otir b3 
0494 EDB8 622 Iddr b8 
0496 EDB9 623 cpdr b9 
0498 EDBA 624 indr ba 
049A EDBB 625 otdr bb 
049C FD09 626 add iy,bc 09 
049E FD19 627 add iy,de 19 
04AO FD218605 R 628 Id iy,nn 21 
04A4 FD228605 R 629 Id (nn) ,iy 22 
04A8 FD23 630 inc iy 23 
04AA FD29 631 add iy,iy 29 
04AC FD2A8605 R 632 Id iy,(nn) 2a 
04BO FD2B 633 dec iy 2b 
04B2 FD3405 634 inc (iy+ind) 34 
04B5 FD3505 635 dec (iy+ind) 35 
04B8 FD360520 636 Id (iy+ind),n 36 
04BC FD39 637 add iy,sp 39 
04BE FD4605 638 Id b,(iy+ind) 46 
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04C1 FD!lE05 639 Id c,(iy+ind) 4e 
04C4 FD5605 640 Id d,(iy+ind) 56 
04C7 FD5E05 641 Id e,(iy+ind) 5e 
04CA FD6605 642 Id h,(iy+ind) 66 
04CD FD6E 05 643 Id l,(iy+ind) 6e 
04DO FD7005 644 Id (iy+ind),b 70 
04D3 FD7105 645 Id (iy+ind),c 71 
04D6 FD7205 646 Id (iy+ind),d 72 
0!~D9 FD7305 647 Id (iy+ind) ,e 73 
04DC FD7405 648 Id (iy+ind),h 74 
04DF FD7505 6119 Id (iy+ind) ,1 75 
04E2 FD7705 650 Id (iy+ind),a 77 
04E5 FD7E05 651 Id a,(iy+ind) 7e 
04E8 FD8605 652 add a,(iy+ind) 86 
04EB FD8E05 653 adc a,(iy+ind) 8e 
04EE FD9605 654 sub (iy+ind) 96 
OLtF 1 FD9E05 655 sbc a,(iy+ind) ge 
04F4 FDA605 656 and (iy+ind) a6 
04F7 FDAE05 657 xor (iy+ind) ae 
04FA FDB605 658 or (iy+ind) b6 
04FD FDBE05 659 cp (iy+ind) be 
0500 FDE 1 660 pop iy e1 
0502 FDE3 661 ex (sp) ,iy e3 
0504 FDE5 662 push iy e5 
0506 FDE9 663 jp (iy) , e9 
0508 FDF9 664 Id sp,iy ; .. f9 
050A FDCB0506 665 rIc (iy+ind) 06 
050E FDCB050E 666 rrc (iy+ind) Oe 
0512 F DCB0516 667 rl (iy+ind) 16 
0516 FDCB051E 668 rr (iy+ind) 1e 
051A FDCB0526 669 sla (iy+ind) 26 
051E FDCB052E 670 sra (iy+ind) 2e 
0522 F DCB053E 671 srI (iy+ind) 3e 
0526 FDCB0546 672 bit O,(iy+ind) 46 
052A FDCB054E 673 bit 1,(iy+ind) 4e 
052E F DCB0556 674 bit 2,(iy+ind) 56 
0532 FDCB055E 675 bit 3,(iy+ind) 5e 
0536 F DCB05 66 676 bit 4,(iy+ind) 66 
053A FDCB056E 677 bit 5,(iy+ind) 6e 
053E FDCB0576 678 bit 6,(iy+ind) 76 
0542 FDCB057E 679 bit 7,(iy+ind) 7e 
0546 FDCB0586 680 res O,(iy+ind) 86 
054A FDCB058E 681 res 1,(iy+ind) 8e 
054E FDCB0596 682 res 2,(iy+ind) 96 
0552 FDCB059E 683 res 3,(iy+ind) ge 

·0556 FDCB05A6 684 res 4,(iy+ind) a6 
055A FDCB05AE 685 res 5,(iy+ind) ae 
055E FDCB05B6 686 res 6,(iy+ind) b6 
0562 FDCB05BE 687 res 7,(iy+ind) be 
0566 FDCB05C6 688 set O,(iy+ind) c6 
056A FDCB05CE 689 set 1,(iy+ind) ce 
056E FDCB05D6 690 set 2,(iy+ind) d6 
0572 FDCB05DE 691 set 3,(iy+ind) de 
0576 FDCB05E6 692 set 4,(iy+ind) e6 
057A FDCB05EE 693 set 5,(iy+ind) ee 
057E FDCB05F6 694 set 6,(iy+ind) f6 
0582 FDCB05FE 695 set 7,(iy+ind) fe 

696 
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0586 697 nn defs 2 
698 ind equ 5 
699 m equ 10h 
700 n equ 20h 
701 dis equ 30h 
702 end 



Header -
16 Bytes 

I. Header 

Byte 110 

1 
2 ••• 3 
4 ••• 5 
6 ... 7 
8 ... 9 

10 ... 11 
1 2 ••• 1 3 
14 ... 15 

APPENDIX B 

OBJECT MODULE FORMAT 

- ESD - -
Variable 

- Code Blocks -
128 Bytes/Block 

- ISD 
Variable 

80 hex (absolute object file mark) 81 
81 hex (relocatable object file mark) 
Reserved for future use 
II of bytes of code in module 
II of ESD entries 
Record II of first code block 
Lowest absolute address used if absolute 
module 
Reserved for future use 
II of ISD entries 
Record II of first ISD block 

II. ESD (EXTERNAL SYMBOL DICTIONARY) 

Each entry is of variable length, with zero-filled entries, 
if necessary, to fill the last physical record of the ESD. 
The format of an entry of size n: 

Byte 110 

1 
2 .•. n- 3 

n-2 ... n-3 

Attribute byte - high order bit indicates 
a GLOBAL (bit=1) or EXTERNAL (bit=O) 
Low order bit indicates whether GLOBAL is 
relocatable (bit=1) or absolute (bit=O). 
All other bits are reserved for future 
use (currently=O). 
Symbol name length in bytes (i.e., n-4) 
Symbol name (ASCII characters) 
16 bit value 
In the case of a GLOBAL name, the value 
is the address which defines the symbol. 
The value of an EXTERNAL name is 
its index (relative byte position) in the 
ESD which will be modified by the Linker. 



III. CODE BLOCK 

Byte 110 

1 ••• 2 

3 
It ••• 11 

1 8 .•• 126 

127 

Code Mark 
(83 hex if this is the last code block in 
the module, 82 hex otherwise) 
Reference counter value of first byte in 
block 
II of code bytes in block 
Bitmap (only 5 high-order bits of 1117 are 
used). The bitmap is organized with 1 bit 
per byte of code, where O=absolute; 
1,0=relocatable; 1,1=EXTERNAL reference. 
Object code 
The two bytes for a relocatable reference 
is a 16 bit signed quantity to be added 
to the assigned starting location of the 
module at link time. The 2 bytes of code 
for an EXTERNAL reference is a 16 bit 
signed quantity to be added to the final 
assigned absolute address of the EXTERNAL. 
In addition, there are 2 extra bytes 
which contain a relative pointer to the 
attribute byte of the EXTERNAL name in 
the ESD (these two bytes are the 
relative byte position of the EXTERNAL 
in the ESD). These two bytes are not 
actually converted to machine code 
during the linking process, and thus 
have zero bits in the corresponding 
bitmap entries. 
*** Relocatable and EXTERNAL references 

will not be split across a record 
boundary; instead, when necessary, 
they will start a new record. 

Checksum (sum of bytes up to Checksum + 
Checksum =0). In fact, the checksum byte 
actually follows the last good code byte 
in the block, any following bytes are 
ignored. Thus, in a block with zero bytes 
of code, the checksum byte will actually 
occur in byte #18. 

IV. ISD (INTERNAL SYMBOL DICTIONARY - appended by Symbol 
Option in Assembler) 

Same variable format as ESD - only difference is there are 
no GLOBALs and thus the GLOBAL bit in the attribute byte is 
always reset (=0). The low order bit of attribute byte 
indicates whether internal symbol is relocatable (bit=1) or 
absolute (bit=O). 



APPENDIX C 

ASSEMBLY ERROR MESSAGES AND EXPLANATIONS 

1) WARNING - OPCODE REDEFINED 
Indicates that an opcode has been redefined by a 
macro so that future uses of the opcode will 
result in the appropriate macro call. This message 
may be suppressed by the NOW option. 

2) NAME CONTAINS INVALID CHARACTERS 
Indicates that a name (either a label or an operand) 
contains illegal characters. Names must start with 
an alphabetic character and any following characters 
must be either alphanumeric (A ... Z or o ... 9), a 
question mark (?) or an underbar ( ). 

3) INVALID OPCODE 
Indicates that the opcode was not recognized. 
Occurs when the opcode contains an illegal 
character (including non-printing control 
characters), when the opcode is not either all 
upper case or all lower case, or when macros 
are used and the M option is not specified. 

4) INVALID NUMBER 
Indicates an invalid character in a number. 
Occurs when a number contains an illegal 
character (including non-printing control 
characters) or a number contains a digtt not 
allowed in the specified base (e.g., 8 or 9 
in an octal number or a letter in a hexadecimal 
number where the trailing H was omitted). 

5) INVALID OPERATOR 
Indicates use of an invalid operator in an 
expression. Occurs when an operator such as 
.AND. or .XOR. is misspelled or contains 
illegal characters. 

6) SYNTAX ERROR 
Indicates the syntax error of the statement 
is invalid. Occurs when an expression is 
incorrectly formed, unmatched parentheses are 
found in an operand field, or a DEFM or DEFT 
string is either too long (greater than 63 
characters) or contains unbalanced quotes. 

7) ASSEMBLER ERROR 
Indicates that the assembler has failed to 
process this instruction. Usually occurs 
when an expression is incorrectly formed. 



8) UNDEFINED SYMBOL 
Indicates that a symbol in an operand field 
is misspelled or not declared as a label for an 
instruction or pseudo-op, or was not declared 
EXTERNAL. 

9) INVALID OPERAND COMBINATION 
Indicates that the operand combination for this 
opcode is invalid. Occurs when a register name 
or condition code is misspelled or incorrectly 
used with the particular opcode. 

10) EXPRESSION OUT OF RANGE 
Indicates that the value of an expression is 
either too large or too small for the appropriate 
'quantity. Occurs on 16-bit arithmetic overflow 

w or division by zero in an expression, incrementing 
the reference counter beyond a 16-bit value, or 
trying to use a value which will not fit into a 
particular bit-field--typically a byte. 

11) MULTIPLE DECLARATION 
Indicates that an attempt was made to redefine 
a label. Occurs when a label is misspelled, or 
mistakenly used several times. The pseudo-op 
DEFL can be used to assign a value to a label 
which can then be redefined by another DEFL. 

12) MACRO DEFINITION ERROR 
Indicates that a macro is incorrectly defined. 
Occurs when th~ M option is not specified but 
macros are used, when a macro is defined 
within another macro definition, when the 
parameters are not correctly specified, or an 
unrecognized parameter is found in the macro 
body. 

13) UNBALANCED QUOTES 
Indicates that a string is not properly 
bounded by single quote marks, or quote marks 
inside a string are not properly matched in 
pairs. 

14) ASSEMBLER COMMAND ERROR 
Indicates that an assembler command is not 
recognized or correctly formed. The 
command must begin with an asterisk (*) in 
column one, the first letter identifies the 
command, and any parameters such as 'ON', 'OFF' 
or a filename must be properly delimited. The 
command will be ignored. 



15) MACRO EXPANSION ERROR 
Indicates that the expansion of a single line 
in a macro has overflowed the expansion buffer. 
Occurs when substitution of a parameter causes 
the line to increase in length beyond the 
capacity of the buffer (currently 128 bytes). 
The line will be truncated. 

16) MACRO STACK OVERFLOW 
Indicates that the depth of nesting of macro 
calls has exceeded the macro parameter stack 
buffer capacity. Occurs when the sum of the 
parameter string lengths (plus some additional 
information for each macro call) is longer than 
the buffer (currently 256 bytes), which often 
happens if infinitely recursive macro calls 
are used. The macro call which caused the error 
will be ignored. 

17) INCLUDE NESTED TOO DEEP 
Indicates that an *Include command was found 
which would have caused a nesting of included 
source files to a depth greater than four, 
where the original source file is considered 
to be level one. The command will be "ignored. 

18) GLOBAL DEFINITION ERROR 
Indicates that either a label was present on a 
GLOBAL pseudo-op statement, or there was an 
attempt to give an absolute value to a GLOBAL 
symbol in a relocatable module. The latter case 
is not allowed since all GLOBALs in a relocatable 
module will be relocated by the Linker. May 
occur either after a GLOBAL pseudo-op or after 
an EQU or DEFL statement which is attempting to 
absolutize a relocatable GLOBAL symbol~ 

19) EXTERNAL DEFINITION ERROR 
Indicates that either a label was present on an 
EXTERNAL pseudo-op statement, or there was an 
attempt to declare a symbol to be EXTERNAL which 
had previously been defined within the module to 
have an absolute value. May occur due to a 
misspelling or other oversight. 

20) NAME DECLARED GLOBAL AND EXTERNAL 
Indicates that the name was found in both a GLOBAL 
pseudo-op and an EXTERNAL pseudo-op, which is 
contradictory. May occur due to a misspelling or 
other oversight. 



21) LABEL DECLARED AS EXTERNAL 
Indicates that a name has been declared in both an 
EXTERNAL pseudo-op and as a label in this module. 
May occur due to a misspelling or other oversight. 

22) INVALID EXTERNAL EXPRESSION 
Indicates that a symbol name which has been declared 
in an EXTERNAL pseudo-op is improperly used in an 
expression. May occur when invalid arithmetic 
operators are applied to an external expression or 
when the mode of an operand must be either absolute 
or relocatable. 

23) INVALID RELOCATABLE EXPRESSION 
Indicates that an expression which contains a 
relocatable value (either a label or the reference 
counter symbol $ in a relocatable module) is 
improperly formed or used. May occur when invalid 
arithmetic operators are applied to a relocatable 
expression or when the mode of an operand must be 
absolute. Remember that all relocatable values 
(addresses) must be represented in 16 bits. 

24) EXPRESSION MUST BE ABSOLUTE 
Indicates that the mode of an expression is not 
absolute when it should be. May occur when a 
relocatable or external expresion is used to 
specify a quantity that must be either constant 
or representable in less than 16 bits. 

25) UNDEFINED GLOBAL(S) 
Indicates that one or more symbols which were declared 
in a GLOBAL pseudo-op were never actually defined as a 
label in this module. A cross-reference listing may 
be helpful in determining which GLOBALs are undefined 
(value=FFFF). 

26) WARNING - ORG IS RELOCATABLE 
Indicates that an ORG statement was encountered in a 
relocatable module. This warning is issued to remind 
the user that the reference counter is set to a 
relocatable value, not an absolute one. May occur 
when the Absolute option is not specified for an 
absolute module. This warning may be suppressed by 
the NOW option. 
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