
SYSTEM TECHNICAL MANUAL APPENDIX A 

LOC OBJ 

0000 
0000 

'800 

F800 ?'t 
F80! " 

FEOl 

FEOl '" 

Fm+ 

Fm+" 
FE05 ?? 

ff06 " 

16-BIT FIRMWARE 

UNE SüURCF 

1 •l iPL !68) XR SP, 08 ff• llf:GE 
2 

8 
9 

10 
11 
11 

H 
15 
16 
17 
18 
19 
10 
21 
12 
23 
14 
]5 
26 
17 
18 
~9 
JO 
31 
32 
33 
34 
JS 
J6 
37 
Jg 

39 
l0 
41 
12 
43 
H 
,5 
46 
!7 
48 
t9 
50 
51 
52 
53 
54 
55 
j6 

57 
58 

HANE BOOT LOADER LEV ELO 

; tt01!HilhHHttHl!HttllH*HliHHfHHHlltlftfHtHliHtl! 

: HfHHHt•tHHHHHHIIHfHHHIHIHfHHHffHHHJ 

;tt ff 

ons 16 e.!T EXTENSION flRNWARE 

;u 

\/ERS!DM: 1.0 

COPYRIGHT HCR CORP. 1983 

H 

0 

H 

0 

H .. 
H .. 
H 

0 

" ;tt tt 

;tfHHfHfffHIJJH,IHHIHHfHHffffHHHIHHIHltHt 

jtfft!!tHHHtfHftHfliHtHf'iHHtfHIIHfHftJ.HfttHtt~ 

DATA 

CURSX 
CURSY 

SE6nENT UORO connoH 'DATA ' 

BUFFER rnu TH!S UCRD 
n LABEL 8YfE 

ORE OFBOOH 

OB 
DB 

;CURSOR - X - POSIT!OH 
; CURSOR - y - p,:,srnoH 

m connAHO MAIL BLOCK ,)f LAHGUAGE AMD IO BOARD m 
HfHlffftftil-itffftf-llHHHIHIHIHHHfUH 

ORG orrn1H 

S88 OB ;STATUS BLOCK FRrm 180 

ORG omrn 

CB 16 DB ; rnnnAHO BLOCK TO 16 BIT 
5816 OB ;STATUS BLOCK RETURN OF 16 BIT 
NEN16 DB ;AVA!LABLE NENORY sm 

OMA EMDS 

EJECT 
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BOOT _LOIIBER·_LEVflO 

LOC OBJ LIHE SOURCE 

59 
MI PUBLIC SWITCH,EXECUTE SOrTWARE,SWrTCH _TEST 
61 
62 EXTRH MO Hi TOR: Hm, STARTS: HEAR, D ISPL: HEAR 
63 EXTRM KH!HP:H[AR, l .. 13:HEAR ,DISPLAY :Hf AR 
6+ 
65 
66 
67 BOOTER SEGMENT iORO connoH 'CODE' 
68 
69 
70 ASSUME os:OAT/>, (:S:BOOTER,SS:OATA,[S:OATA 
71 
n 
7J ItOEF!HE i JUMPER i ( 

0~ MOHITOR 
0W STARTS 

7i 
75 i Hf ·our EDUit TES f.H 

76 : HHHflHHHHHHf 

77 
0010 78 RAMSEL rnu !OH :RAMS SELECT 
0011 79 ROMSEL rnu 1 lH :ROnSELECT 
0000 80 PROCCH rnu OOOH ;PROCESSOR CHANGE 

Bl 
82 ;m ASCII EGUATES m 
83 ffHIHHHHfHHliH 

8, 
0088 85 HEWL rnu 88H :HEW l!HE CüMMAHO (CNF! 

86 
87 
88 Ht JUHP !ASLE m 
89 tfHHfHHflltlffH 

90 
0000 [90000 9! JMP DISPLAY 

92 
9J 
9l ; '" CüMMND PHASE VERTEfLER "' 
95 ; tHfHIHJIHll«fllHHfHltlfH 

96 
0003 B8---- 97 mm, HOV AX.OATA 
0006 8EDO 98 HüV SS,AX 
0008 88EO 99 nov SP,AX 
OOOA 8ED8 100 nov DS,AX 
OOOC 8ECO 101 HOV ES,AX 
OOOE EBOO 102 JMP SHORT LOOK _MAIL _BOX 

103 
10l 

0010 105 COMMAHD fQU !HIS ~ORD 
106 tJUnPER 

OOH 3900 110 OW EXECUTE •. SOFTWARE :PHASE 2 
0016 '800 111 ow l[VELO :PHASE J 

112 
113 

0018 E6ll 11, smCH: OUT RIJMSH,Al 
001A E600 115 OUT f'ROCCH,Al : RETURN TO 8 BiT 
OOlC 90 116 HOP 

117 
0010 118 LOOY._MAIL .. BOX: 
0010 E610 119 OUT RAMS[l,Al :AlliAYS RAH SElECTIOH 
001F A004fE 120 nnv AL.CB16 
0022 2SOFOO 121 AHD AX,OfH 

A-202 



SYSTEM TECHNICAL MANUAL APPENDIX A 

BOOT . LOAOER _!. [ VF!. D 

[(!(: OBj U NE SOURCE 

0025 3CO, 122 C:nP Al.04 
0027 73Ef 123 JAE SH:)RT SWiiCH 
0029 D!EO 12! SHL AX, 1 
002! 8BFO 125 MO\/ Sl ,AX 
0020 2ffrMIOOC 116 JnP connANor m ; JUnf· T[1 UinMHO 

127 
0032 !28 smcH_mr: 
0032 C60605FEOC PQ l'!üV 5816,0 ;OO=GOOe STATUS 
0037 EBOF 130 JnP swrm 

Gl 
0039 132 EXECIJTf __ S1),TU/,i:r: 
0039 33CO i3J ;:(if; M,1 Ai 
0031, 8E08 13, M(!V 05 ,AX 
>l030 8[CO m MOV [5,11 
003F 8EOO !36 nov SS,4X 
OO!l 88EO i3! NOV SP,A! 

m 
00!3 EAfJOOO-- - - 139 JNP rA~ ;-:~ cr~e.:: ; JUMP Hi TO (TM86 OPcR Al!NG SOFTWARE 

HO 
l4l ,'j[(' 

A-203 



BOOT JOADER _L[V[LO 

LOC OBJ UN[ soum 

H2 
HJ 
1H 
145 
1~6 j HtftHHHIHHlttftfftlUHHtUHfHIHHftttt 

H7 
1i8 F'OW[R UP POU!IH[ 
149 
150 i fHtHHUHfHtlHHIHfHHIHHHHfHHffffH 

151 
152 

0048 1~, L[VELO: 
0048 33CO 154 XOR AX,AX ;SET AX AHO START ADORESS 10 0 
004A 8BFO 15S NOV Sl ,AX 
00.C 990010 156 ~OV CX, IOOOH ; Rün-TEST OVER 4r, 
00..IfA(: 157 sur. 1, !. flDS es:~ 
0051 02[0 1S3 ADO AH,Al 
0053 E2FA 159 lOOF' SUMI 
0055 BOUOO 160 AOO AH,C 
0058 7407 161 Jl SH[lf:T RAr.TST ; ROtHES T IIJ . 

162 
005A 163 LF.VELO. fA!L; 
005A C60605Ffff lU MOV 5816,0ffH 
005f fBB) 165 JMf' mTrH ;L[VH O FA !LED 

166 
167 
168 HI RAN-ffSf tO 

169 IHUltH 

170 
0061 !7! RAMrn, 
0061 C6060 ff317 R 172 rwv lURST,:: 
0066 C60600FBOO R 173 nov CURSX ,.C 
il06B 801EE001 R 174 LEA 9X.ME5SI ;MESSAGE MEMORY TEST Of BANK 0 
006f [80000 E 175 CAL L OISP\ 
0072 801Ell02 R 176 LEA BX,MESSt 
0076 [80000 177 [ All O!SPl 

!i8 
J?9 

0079 B9AAOA 180 MOV (:X, 10GQHfj ;WRlTE A mJEVE~ sm MUSTER IH MEMORY 
007C 33ff 18 1 XOF: rJ.D! 
007[ 182 ,msrn, 
007[ BBAA5.5 183 IIOV AY ,55AAH 
0081 Aß 18+ SiOSW 
0081 8000 185 i,w Al , 00 
0084 AA 186 STOSB 
0085 E:f7 187 LOOF' RMTSTlA 
0087 88AA55 !88 MOV AX,55AAH 
008A AB 189 STOSW 

190 
0088 B9AAOA 191 '10V rr ,2000H13 
008[ 33ff 192 XOR 01,0I 
0090 193 R""1STJB: 
0090 88AA55 194 MOV AX,55AAH 
0093 Af 195 SCASW 
0094 75+2 196 jHZ rnRORO 
0096 8000 197 nov Al.0 
0098 Ar 198 SCASB 
0099 7530 199 JHZ ERr.ORO 
0098 OF3 200 LOOP RAMTST!B 
0090 88AA55 201 tlOV AX,55AAH 
OOAO Af 202 SCASW 
OOAl 7535 203 JHZ rnRORO 

20, 
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SYSTEM TECHNICAL MANUAL APPENDIX A 

BOOT JOAOER.JEVELO 

LOC OBJ l!NE soum 

m 
016B 86EO 32l xm AH,Al 
ouomr 325 DEC BH 
D16F 75EC 326 JNZ nrn. TEST 

327 
0171 32B 6000_8ANX: 
0171 FECJ 329 IHC BL ;GOOO BANK IHC BAHK INOICATOR 
0173 8BCD 33D NOV ex.BP 
om r281 331 LOOP HEXUAHK :ALL BANl(S ' 
0177 EBlB 332 JIIP SHORT IIEMRUND 

333 
0179 33CO JJ! ERROR!: XOR Al,AX 
0171 8f08 335 nov OS,AX 
0170 8ECO 336 nov ES,AX :SET SEGMENT 10 ZERO 
017F 53 337 PUSH BK 
0180 C60600F81E R 338 MOV CURSX,30 
0185 801[0502 R 339 LEA . 8K,MESS3 :ERROR OETECTED WRIT[ FAILED TO SCREEN 
0189 E80000 f 3!0 CALL DI~Pl 
018( [80000 f J+I ERR11: CALL KEY!HP 
OlBF 3C88 342 cnr Al,NfWL 
0191 75F9 3+3 .JHZ ERR11 
0193 58 3« POP BX 

J+5 
0194 3+6 MEnORUND: 
019! 33CO m XOR AX,AX 
0196 8[08 m nov OS,AX 
0198 8ECO 3+9 nov fS,AX ; SET SEGMENT TO ZERO 
019A C60601F80A 350 nov CURSY, 10 
019F 881E06FE 351 nov M[ff16,Bl ;SET COUNT or ll[ff BANKS IN ffEff16 
01A3 C60605FEOO m nov S816,0 
01A8 f960FE 353 JMP SWITCH ;JUMP TO 8 BIT 

35; 
ow 355 SAH! _Oi S: 
OlAI! 50 356 PUSH AX 
Ol.AC 3JCO 357 XOR AX,AX 
OlAE BEOB 358 nov ·OS,AX 
0180 8ECO 359 NOV fS,AX ;SET SEGIIEHT TO ZERO BANK 
0182 B005 360 nov Al,5 
01.Bl F6C3 361 MUL Bl 
OIU 53 362 PUSH BX 
0187 51 363 PUSH ex 
01B8 50 364 PUSH AX 
01B9 C60601F8!7 365 nov CURSY,23 i SET CURSOR FOR IIESSAGES 
018E C60600F800 366 nov CURSX,O 
OlCJ 801[[001 367 lEA BX,MESS! ;WRITE MEMORY TEST ON SCREEN 
01C7 E80000 368 CALL DISPL 
OlCA 58 369 POP AX 

370 
OlCI 8808 371 nov BX,AX 
OlCD 8D061A02 372 LEA AX,BANXS 
OlDl OJl)B 373 ADD BX,AX 
0103 B509 37, nov CH,9 
01D5 E80100 m CALL l _!,•I :WR!TE i HE TESrEO SAHK Ti) mm 
010B 59 376 POP ex 
01D9 5B 377 Pt1f' BK 
010A 58 .J/8 POP AX 
OlDI SEDA 379 nov DS,DX 
0100 8EC2 380 nnv ES,DX 
O!Df CJ 381 RH 

382 
383 

OlEO 11 38+ MESSl DB 17, 'TEST ~EffDRY BAN! ' 
01El 5!+553'5+20.0,5 
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BOOT _LOADER .LEVELD 

LOC OBJ UNE soum 
40#"52'59204241 
mB20 

OIF2 12 385 NESS2 OB 18, 'FATAL NENORY ERROR' 
DIFJ ™ 15« 14C2040 

45mrsm204s 
sm4rs2 

0205 Oll 386 NESS3 OB 11, ' fAILEO (CR!' 
0206 464 H9iCfä420 

28435229 
0211 08 387 NESS4 OB 8,' 0-6iK' 
0212 20202030203634 

iB 
021A 20J63HB203132 388 BAHKS OB ' 6il.-128K-I 9lr.-156K-310K -384K-H8K-511K ' 

Jß.182031393148 
2D313536il!l033 
3130482033383' 
48203434384820 
35313li8 

389 
390 
391 
392 BOOTER fllDS 
393 
39i 
:NS SOFTWARE SEGNEN! PARA PUBLIC 'CODE' 
396 

0000 397 CPN86 rnu THIS fAll 
398 
399 SOFTWARE EHDS 
400 
4-01 
i02 [NO BEulN 
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SYSTEM TECHNICAL MANUAL APPENDIX A 

BOOT LOJ\DER _l[V[LO 

LOC OBJ l!NE SOURCE 

IJOA3 Bi\0010 205 MOV OX, lOOOff 
OOo\6 88020! 206 MOV AX,010211 
OOl\9 207 RAl!TST!: HEST WITH A ROTATIHG OHt 
OOA9 33FF 108 XOR Ol ,01 
OOo\3 8BCA 209 MOV cx,ox 
OOAO r3 110 REP STOSW 
IJOAE A8 
OOAF 33ff 111 XOR 01 ,Ol 
0081 BBCA m MOV Cx.DX 
0083 F3 1IJ REPZ SC/tSW 
008♦ AF 
0085 7521 21i JHZ ERRORO 
0087 ooco 715 ROL Al, 1 
0089 OOC! 216 ROL AH, 1 
OOBB 73EC 217 JNC RAnTST! 

218 
0080 B702 219 Mov BH,2 
OOBF B855AA 220 Mov AX,OAA55H 
OOC2 221 RAftTST2 : 
OOC2 88CA 222 MOV CX ,OX 
OOC♦ 33FF 223 XOR 01,Dl 
OOC6 F3 m REP STOSW ;STORE AA55 
OOC7 AB 

225 
ODCB 33FF 126 XOR 01,0l 
OOCA 88CA 227 MOV CX ,OX 
OOCC F3 228 RtPZ SCASW 
OOCD Af 

229 
OOCE 7508 230 JNZ [RRORO 

231 
0000 86[0 232 XCH6 AH ,Al 
0002 mr 233 OEC BH 
000♦ 75EC w JNZ RAftTSTl 
0006 EBOf 235 JMP SHORT MEM .BAHK_TEST 

236 
137 

0008 C60600F8 IE 238 ERRORO: nov CURSx.30 ;WRiTE 'FATAL MEMftORY [RROR ' 
0000 8D1EF201 239 LEA Bl.nESS2 ;ANO STOP PROCESSIN6 
OOEl EBllOOO 2,0 CALL OiSPL 
OOH EBFE 2♦ I JMP SHORT 1 

m 
213 
2H MEMORY EXTEHSIOH TEST 
m --------------------
l!6 
m 

OOE6 m MEM .. BAHK_TEST: 
OOE6 890300 2l9 NOV CX,3 ; SET BANK COUNTER 10 MAX 8ANl(5=256K ( 512K) 
00f9 803EOIFE09 250 cnP S88,09 ; VERSION NUftBER ) 10 ' 
IJ(l[E 7203 251 JB UNOER 
OOFO 83CIO♦ 252 AOO ex., ;SET BANK COUNTER Tlll 51211 
00f3 BAOOOO 253 UHOER: NOV OX,O 
00f6 B300 25♦ MOV Bl,O ;SET BANK IND!WOR 

255 
OOFB 256 NEXT_BANK: 
00f8 88E9 257 NOV BP, CX ; SAVE BANK COUNTER 
OOFA 81C2001C m AOD OX, IOOOH ; SET Sf6NENT FOR um BANK 
llf.fE 8EOA 259 MOV 05 ,0X 
0100 8EC2 260 NOV ES,OX 

261 
0102 B855AA 262 NOV AX ,OAASSH 
0105 A30000 263 MOV 8UFFER,AX ;TEST III[ FIRST TWO arm OF A BAii« 
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BOOT JOADER..l[VHD 

LOC OBJ LIHE SOURCE 

0108 38060000 26, CMP AX,BUFFER ;m A PRESEh'T BAii( 
OlOC 7.03 265 JZ u oo 
010[ E'830D 266 ,mp MEMORYJNO 
0111 [89700 267 uoo: CALL BAHUIS 

268 
01H B95555 269 MOV ex, OFFFFH/3 ;WRITE AN UNEVEN BYTE PATTERN IH MENORY 
0117 33FF 270 XOR 01,01 

271 
0119 272 ADDTSTA: 
0119 BBAA55 27J MOV AX,55At\H 
OllC AB 27+ STDSW 
011D B000 275 MOY AL,00 
OllF M 276 STOSB 
0120 E2F7 277 LOOP ADOTSTA 
0122 B055 27B MOV AL,55H 
012+At\ 279 STOSB 

280 
0125 895555 281 MOV ex' OFfFFH/J 
0128 33FF 282 XOR 01,Dl 
012A m AODTSTB: 
012A BBAt\55 28+ nov AX,55AAH 
0120 Af 285 SCASW 
012[ 7~9 286 J!IZ ERRORl 
0130 8000 287 MOV AL,O 
0132 AE 288 SCASB 
0133 75H 289 JNZ ERRORl 
0135 E2F3 290 LDOP AOOTST! 
0137 B055 291 MOV AL,55H 
0139 AE 292 SCASB 
O!JA 7530 29j JNZ ERROR1 

294 
01JC 33ff 295 XOR DI,OI 
OIJE BEODBO 296 MOV SI ,BOOOH ;COUNTER OF A ENTIRE BAMt: 6, ! 

297 
OH! B80201 298 MOV AX,0102H 
01H 299 ROT .OHE: 
01H 33FF 300 XOR O! ,DI 
01+6 88CE 301 MOV CX,SI 
01+8 F3 302 REP STOSW 
01+9 AB 
Ol+A 33FF 303 XOR 01,0I 
OHC BBCE 30, MOV cx.sr 
Ol+E F3 305 REPZ SCASW 
DHF AF 
0150 7527 306 JHZ ERROR1 
0152 DOCO 307 ROL AL, 1 
om oou 308 ROL AH, 1 
0156 73EC 309 JNC ROT_ONE 

310 
0158 8702 311 MOV 8H,l ;COUNT OF 811 PATTERN 
015A 8855AA 312 MOV AX,OAA55H 
015D 313 MEtt_TEST: 
015D 88C[ 3H MOV CX, Sl ; SET COUNTER FOR A ENTIRE BANK = 8000 WORDS 
015F 33FF m XOR DI ,O! 
0161 F3 316 REP STOSW ;STORE AX INTO MEMORY 
0162 AB 

317 
0163 33FF 318 XOR 01,DI 
0165 8~ 319 MOV CX,S! 
0167 F3 320 REPZ SCASW ; CHECK MEMORY WITH ACCU 
0168 Af 

321 
0169 750[ 322 JNZ ERROIU 
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SYSTEM TECHNICAL MANUAL APPENDIX A 

BOOTJOADER. lfVELO 

XREF SYIIIIOl TABLE l!ST!lffi 

1W1E TYPE VALUE ATTRIBUTES, XREFS 

??SE6 • • • • • • SE611EIIT SIZE=OOOOH PARA Plll!C 
ADDTSTA • • • • • L HEAR 0119H BOOTER zm m 
ADDTST8 .. .. • l NEAR 012AH BOOTER ~ 290 
BAH(_DIS • • ••• L HEAR DIABH BOOTER 267 3m 
BANlS • • •.• • V BYTE 021AII BOOTER Jn J~ 
BmN •••• • • LU 0003H BOOTER m .02 m 
soom • • •••• SE611EIIT SIZE=02♦ 1H VORO com ·cODE· m 10 m 
BtfFER. • • • • • V lioRD OOOOH OtlTA JO; 263 264 
CB16 ••• • • • • v mr F!04H DATA m 120 
CM!IAHO .. ... V WORD ODIDH BOOTER 1m 126 
CP!l86 ...... L FAR 0000H SOFTIIARE 139 3m 
etl!SX ••• • •• V BYTE F!OOH OATA 36: 173 238 333 366 
cwr ...... vam FBOIH OtlTA m 172 350 365 
DATA ••••• • • SEGIIENT SIZE=FE07H WORD connoH 'DATA' 28;5470707097 
DISl't. •••••• L NEAR 000011 mRN m 175 m 240 340 368 
DISPLAY • • • • • L HEAR ODOOH EXTRH m 91 
ERRI! •• • ••• L NEolR OIBCH BOOTER 341: 343 
ERaORO. • • • • • L HEAR OODBH BOOTER 196 199 203 2H 230 238: 
ERRDRI • ••••• L Nt:AR 0179H BOOTER m 289 2,3 306 m 334: 
EXrCUTE_SOFTIW!E. l HEAR 0039H BOOTER PUBLIC 60 l!O 132: 
600D_8Alfl •••• L NEAR 0171H BOOTER 328: 
KEYI lff>. . . • . • L HEAR OOOOH EXTRN mm 
l_l3 •• • , ••• L NEAR 0000H EXTR11 63: 375 
l...200 • •• •• • L HEAR Oll!H BOOTER 265 267: 
LEVElO. • • • • • l NEAR 004811 BOOTER 111153; 
LEVELO_fA!L • • • L HEAR 005AH BOOTER 163: 
LOD«JfAIL..BOX • • l NEAR OOIDII BOOTER 102 118: 
n .. • .... . VBYTE OOOOH OATA m 157 
IEft_BNll(JfST • • l NUR ODE6ff BOOTER 235 248: 
!11:ff_TEST • ••• • L HEAR 0150H BOOTER 313; 326 
11Eftl6 • •• ••• V BYTE FE06H DATA 51: 351 
IIEIIOR!_Elfll •••• L HEAR omH BOOTER 266 3J2 346: 
IIESSI • ••••• V BYTE OIEOH BOOTER m 367 3BH 
IESS2 • •• • • • V BYT[ 01F2H BOOTER 139 385: 
IIESSJ ••• • •• V BYTE 020SII BOOTEt JJ9 386: 
m:m •• ••• • V BYTE 0211H BOOTER 176 3m 
IIONITOR ..... l NEAR OOOOH EXTRN m 101 
IEWL. • • •• • • HUnBER 0088H 85t 342 
Nm .JMI( • . • • L IIEAR 00f8H BOOTER 256: 331 
PlOCCH. • • • • • HUftBER OOOOH so; m 
RAftSEL • • • • • • NU118ER OOIOH 78: 119 
RMTST •• ••• • L HEAR 0061H BOOTER 161171; 
RAIITST! • • • • • L NEAR ~9H BOOTER 207; 217 
RMTSTIA •• • •• L HEAR 007EH BOOTER 1m 187 
RAIITSTIB. • • • • L NEAR 00,0H BOOTER 193: 200 
RMTST2 .. .. • L NEAR OOC2H BOOTER 2mm 
ROl!SEL. • • • • • llll!BER OOIIH mrn 
ROT _OHE • • • • • L HEAR 0144H BOOTER 299; 309 
S8!6 • ••• • •• V BYTE FEOSII OtlTA so: 129 164 352 
SB8 • ••••• • V BYTE FEOlH DATA m 250 
SOFTIIAAE •• • •• SE611ENT SIZE=OOOOH PARA PUBLIC 'CODE' 395; 399 
STARTS •• •• •• L HEAR OOOOH EXTRH m 102 
SIJIII • •• • ••• L NEAR OMFH BOOTER 157: 159 
SIIITCli. • • • • • L HEAR 0018H BOOTER PUBL!C 60 lt+: 123 130 165 353 
SVITCH_ TEST • • • L NEAR 0032H BOOTER PUBLI C 60 128: 
IJNIJER ...... L HEAR OOF3H BOOTER 251 253: 

END Of SYnBOL TABLE l!STIH§ 
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BOOTEir_iiJ_ORIYU 

SERIES-III IOWI087/I088 MCRO ASSEIIII.ER Vl.1 ASSEIIBLY Of IIODllE 800TIRJO..DIIIVER 
OU:CT IIOOULE PLACED IN :rt:Dftlo!O.OBJ 
AS9EllLDI Illv.ED Bf: A86.16 :Ft:Dll1610.SIC 

LOC 08J 

0000 
0000 

FBOO 

FBOO „ 
FBOI ,., 

F830 

F830 ?' 

F900 

F900 ?' 
F901 „ 
F902 „ 
F903 ,,,, 
F905 „ 
F906 ?' 
F907 ??'J? 
F909 „ 
F90A ?? 
F90B ?? 

A-210 

LINE 

1 tl 
2 
3 
♦ 
s 
6 
7 
8 
9 

10 
11 
12 
13 
l♦ 

15 
16 
17 
18 
19 
20 
21 
22 
23 
2♦ 
2S 
26 
27 
28 
29 
30 
31 
32 
33 
3♦ 

JS 
36 
37 
38 
39 
♦{) 

♦ 1 

♦2 
♦3 

« 
♦S 

+6 
H 
♦8 
+9 
so 
SI 
52 
53 
S+ 
ss 
56 
57 +! 

SOIJIICE 

ll'MEN6TH(68) XREf S't'lll!OLS DEBUli EP NOl1II 

NAIIE BOOTEUO . .DRIVEI 

;1tHtffffflltfHlllfffllfffffltfftflftllfflltlfffffllfffl 

jffffffffffffflfffffffffffffffffffffffffffllffffffffffttfl 

jH II 

;u D115 16 m EfilNSION FIIIIIIAIE II 

jff II 

;u IDENTIFIW AIIF-Dll16FI 0101-00 II 

jtf H 

;u VERSION: 1.0 H 

:11 H 

;~ DATE: 2♦ .02.83 ff 

jff H 

;11 0116. PLAIIT: NCA AU658UA, II 

;u H 

;11 COPYRI6ffl NCR Ctll'. 1983 ff 

;u H 

;HfffffHHHfffHIHfltfHffllllffffffHlllllllllllllllf 

j tflffffffffffffflffflHHffftHHHIHHffffffffffffffffl 

MTA ,SE6IEIT MIIO COfflOI 'DATA' 

BUFFER [lltl lltISllll!O 

" LABEL BYTE 

OAG OF800H 

CURSX OB ;CURSOR - X - POSITION 
CURSI 08 ; CURSOR - Y - POSITION 

OR6 OF8311l 

8UFSTA 08 ;CRT-BUFFEA START AOR. 

OR6 OF900H 

CEAOL 08 ;LOII BYTE Of Clll!SOA 
CEADH OB ;HI6H mr OF CURSOR 
CDAO 08 ;POS OF PIXEL 
SPl DW ;STAIIT OF PA6[ 1 
LP!! OB ;LEJl6TH Of PA6E 1 LOII 
LP12 08 ; 1 HI611 
51'2 DW ;STAIIT OF PAGE 2 
LP21 08 ;LEN6TH Of PAGE 2 LOII 
LP22 DB 2 HlliH 
INVFL, OB 

DATA [NOS 

f EJECT 



SYSTEM TECHNICAL MANUAL APPENDIXA 

LOC 08J 

0250 

0010 
0011 

0040 
0041 

0250 E441 
0252 DODI 
0254~A 
0256 E«O 
0258 CJ 

0259 E«l 
0258 2401 
0250 r.illl 
025F C3 
0260 E«D 
02'2 CJ 

0000 

UNE 

5.! 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7' 
75 
76 
77 
78 
79 
80 
81 
82 
8J 
M 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
1D7 
108 
109 
110 
111 
112 
113 
m 
115 
116 
117 
118 
119 
120 

BOOTER _10.J)RIVER 

SOURCE 

PU8LIC KEYINP,KYLOOl,ltOOCRT ,SETCU,CAI.CHR,DISPL,U3,DISl'l1 
PUBLIC DISl'LAJ 

BOOTER SEWT BYTE COlll!ON 'CODE' 

ASSUl1f os:DATA,cs:BOOTER,SS:DATA,[S:DATA 

ORG 2SOH 

; Ht "OUT" EOUATES tt1 
; HlllffffflffHffffff 

RAftSEl EQU 
ROftSfl EQU 

!OH 
IIH 

;RAIISSELECT 
;Ronmm 

ifffflllllllllllllllHIHlfflfflfHHHff 

; DRIVER FOR m'BOMO-COIITROI.LER 8741 

jlffffffffffffflfffffffffffffffflfffftfff 

; m "IN/OUT" EIIUATES m 
HHfflfffffHII 

KEYOAT EOU 
KEYSTA ERU 

KEYIHP: IN 
RCR 
JH<: 

. IN 
RH 

KYLOOK: IN 
ANO 
JlfZ 
RH 

l_l: IH 
RH 

40H 
OH 

Al,KEYSTA 
Al, 1 
KEYINP 
Al,KBDAT 

Al,KEYSTA 
Al,! 
SHORT U 

Al,KEYDAT 

jHIHHHlflffHIIHIHHHHIII 

CRT-ROUTINES 

;tffHHIIHIIIIIHHIHIIIHIH 

; m COHTROL CHARACTtR EQUATES m 
HflffffllHlfftlffffllff 

Honov rnu OOH 

;REAi> KEY80ARO DATA 
;RfAO • STATUS 

;REAO KEY80ARO-CIIARACTER 

; HO CURSOR NOV[ 
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800TER_IO_DRIVER 

LOC 08J LINE SOURCE 

002A 121 PROIWT EQU 2MI 
0020 122 SPACE EOU 20ft 
OOII 123 IHL EQU 8811 
0001 m HOIIE EIW OIH 
OflOC 1~ SCRER EW OCH 
008B 126 RUBotJT EIW 8BH 

127 
128 
129 
130 j ffHHfHfffftffflfHHHffffffffffltfftfffllflfffl 

131 
132 GDC-EOUATES 
133 ; 
m j IHIIHHHffftttfttlffftfHHHHHffffffffffflfll 

1~ 
136 
137 CIIARA EOU 80 ;80 CHAAACTER/LINE 
138 
139 
HO m 6DC PORT EllUATES m 
HI . ffflffHHHffff 

m 
OOAI 1,3 GDCCOII EOU OAIH ;IIRITE COlllfAIIIJ 
OOt\O I« 6DCSTA EQU OAOff ;READ STATUS 
OOAO m 6DCPAR EllU OAOff 

H6 
m m 6DC STATUS EGUATES m 
m lffffffffffffflfH 

li9 
0002 ISO FIFULL EOU 02H ;mo !S FULL 

lS1 
152 m 60C co""AHD EOUATES m 
153 ffffffHHIHftHH 

!St 
0061 ISS START EOU 68H ;START DISPLAY /END !DLE-"60E 
0049 156 CURS EUU 49H ;SPECIFY CURSOR-POSITION 
004'1 157 "ASK_ EOU 4,1H ;LOAD MSK-RE61STER 
004C 158 ms EUU ,CH ;SPECIFY Fl6URE DRtllllN6-PARANETER 
0070 159 PRM .. EOU 70ft ; Lllt\O PARMETER-RM 
0020 160 WDAT EUU 20H ;IIRITE DATA INTO DISPLAY "OORY 

161 ; (COlfflAHD+TYPE+lfOOEl 
0000 162 TYWORD rnu OOH ;DATA TRANSFER BYTES 

163 ;"ODE OF R1111 "E"ORY CYCLE 
)000 16' "OREPL EUU DOii ;REPLACE 111TH PATTERN 

165 
166 
1.17 
168 

J 55 169 "OOCRT: PUSß BP 
;, 56 170 PUSH sr 
S 57 171 PUSß DI 
~ 53 172 PUSH BX 
7 51 173 PUSH ex 
8 52 m PUSH DX 
99C 175 PUSHf 
A SO 176 PUSH AX ;SAVE ASCIHHARACTER 

177 
178 ; m CHECK lF ANY COHTROL CHARACTER m 
179 HHHIHHIHHflflffflffffff 

180 
l A8FO 181 TEST AL,DFIIII 
17'38 182 JZ SHORT SETCHA 
' 3COO 1B3 m AL,N0110V 
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SYSTEM TECHNICAL MANUAL APPENDIXA 

BOOTERJO_DRIVEi 

LOC 01.J LIIIE SOURCE 

0271 WS/ II♦ .E ~ ;lll~IIIYE 
0273 3CII 115 Clf AL,NEll 
0275 7♦CM IM .E SHORTCAIIET ;CAIIIID6E RETUR!I 
om xo1 117 CIIP AL,HOIIE 
11279 7♦211 III .E SIQT Clf ;M POSITION 
0271 JCOC llf Clf AL,SCIER 
027I 7♦23 lftl ,,{ SIQT SCERA ;SCIEDIWSE 
027F D26 191 .J'I SHOl!T SETCHA ;SET CJWIACTER INTO CRT-BIFFER IIEPENDIN6 

192 
0281 CA0600FIOO 193 CAR!l[T:IIO\I CURSX,O 
021UOOIFI m IIO\I AL,CURSY 
0219FECO 195 INC AL 
ll2U 3Cl9 196 Clf AL,25 
021D 7507 197 JI[ CARI 
02lr 50 191 PUSH AX 
02'/0 E88700 199 CALL SCROLff 
0293 58 200 POP AX 
029♦ ma 201 J)[C AL 
0296 tl201f8 202 CAii: IIO\I CURSY,AL 
om mr 203 .fflP SHORT 6HRE 

20♦ 
205 · HI CURSOR HOffE POSITIOH HI 

206 fffffffttfffflffffff 

207 
0299 33CO 208 CIIP: XOR AX,AX 
0290 AJOOFS 209 nov IIORD PTR CURSX,AX 
02AO D21 210 .fflP sar 6fTRE 

211 
212 ; 111 SCREEN ERASE HI 

213 ; . 
02A2 EllaaG 21♦ SCERA: CM.L ffCLSCR 
02AS EIF♦ 215 .fflP CHP 

216 
217 ; IH SET CHAIACTER IH 

211 . 
02117 A100f8 219 SETCHA: IIOV AX, IIORD PTR CURSX 
D2Mn 220 Clf AL,80 ;END OF LIIIE ' 
02AC 750♦ 221 JHZ SHORT CHAI 
D2AE 32CO 222 XOi Al.,AL 
02ao rm 223 IHC AH ; IHCROENT CURSY 
0292 IIOFCl9 224 CHAI: CffP AH,25 
0285 7507 225 JHZ SHORT CHA2 ;EMD OF SCREEM ' 
0287 50 226 PUSH AX ;All = Y POSITIIII 
0281 EBBfOO 227 CALL SCROLff ; Al = X POSITION 
0288 58 228 POP AX 
02BCFECC 229 DEC Alf 
02IE IICI 230 CHA2: nov CX,AX ; <CJ = Y ANO X POSITION 
02eo mo 231 IMC Al ;IIEXT CURS POSTIOM 
02C2AJIJIJI 232 IIOV IIORO PTR NISX,AX 
02CS 58 233 POP AX ;RESTOIIE ASCII CHAIACTER 
02U 50 234 PUSff AX 
02C7 E80ftl0 235 CALL IIRffCHR ; (A) = ASCII CMARACTER 

236 ;(ll=Y-POS, CC> = X-PU; 
02CA 58 237 GHRE: POP AX 
02CI ,0 2311 Plff 
02CC 5ol 239 POP DX 
ll2CO s, 2♦0 POP ex 
02CE 58 2♦l POP ax 
02Cf sr 2♦2 POP DI 
0200 SE 2♦J POP SI • 
021>1 SI 2♦♦ ,. • 0202 Cl 2♦5 RET 

2♦6 
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BOOTER_IO_DR!YER 

LOC 08J UNE SOURCE 

m 
U8 ; HHHHIHlfftlHHffftllfftfffHHfHlttH 

m 
25D 6 0 C DRIVER ROUTINES 
251 ; 
252 jfffffftfffflfffffffHHHIHHHHHfffffHH 

253 
25+ 
255 ;ENTRY: <AU , ASCII CHARACTER 
256 <CH) , Y-POSITION 
257 (CU , X-POSITION 
258 

82Dl 53 259 IIRflCHR: PUSH BX 
02D4 52 260 PUSH DX 
11:m 51 261 PUSH ex 
0206 50 262 PUSH AX 

263 
02117 E82COO 26+ CALL CAlCHR ;CALCULATE CHARACTER-POS. 
829,\ EIFCOO 265 CAU. smu 
ll2IJIJ [81300 266 CALL SETCCA ; SEND CHARACTER 
Wl820 267 IIOY AL,VDAT + TYUOlll)+flOREPL 
02E2 E82EOI 268 CALL ourcno 
02E5 58 269 POP AX ; <A)=ASC! l-CHARACTER 
02E6 [83001 270 CALL OUTPAR m, AOOeF9 271 nov AL,INYfL6 ;FETCH ATTRIBUT 
02EC E82Ml1 272 CALL OUTPAR 
02Ef 59 273 POP ex 
021"0 SA m POP DX 
112f158 275 POP BX 
02F2 C3 276 RET 

m 
278 

02FJ [8('1)0 279 SETCCA: CALL SETttSK 
021"6 ~ 280 nov AL,ms 
02!"8 El1801 281 CAlL OUTCl!D 
021"8 8002 282 nov AL,2 
02F&El1901 213 CALL 01/TPAR 
0300 32CO 28+ XOR AL,AL 
0302 Ell+Ol 215 CALL OIJTPAR 
0305 C3 286 RET 

287 
0306 288 CALCHR: 
ll30cl F7116D3F9FFFF 219 TEST SPl,OfFFFH 
030C 750C 290 JNZ SHORT CALCHl 
maoso 291 nov AL,80 :Yl80 + X , <CEAOU 
0310 F6E5 292 ttUL CH ; <CH), Y-POS 
0312 8500 293 CALCH2: nov CH,O 
031+ 03CI 29+ AOD AX,CX 
0316 AJOOF9 295 flD'I IIORD PTR CEADl,AX 
0319 C3 296 RET 

297 
031A 298 CALCHI: ; (CH),Y-POS 
031A 8050 299 IIOV AL,80 
031C F6E5 300 flUL CH ;Y t 80 
031E 030603f9 301 AOD AX,SPl ; <SPD + (Yt80)'1\X 
0322 BA0007 302 nov OX,25t80 
0325 38C2 303 CflP AX,DX 
0327 72[9 30+ JS CALCH2 
0329 29C2 305 SUB AX,DX 
0328 EBE5 306 JnP CAlCH2 

307 
308 
309 
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SYSTEM TECHNICAL MANUAL APPENDIX A 

eoom J O_DRI VER 

LOC OIJ LINE SOURCE 

31D ttH CLEAR SCREE!f HH 

311 ffflflftff ff 

312 
313 

0320 ES6f00 m ffCLSCR: CALL SETCI! ; SET CURSOR IN HOl!f-POS. 
0330 [80700 315 CALL CLRL ;CLEAR SCREEN 
0333 EB5800 316 CALL INITIA 
0336 raaaoo 317 CALL SCROL1 :SET PARTIT!OII 
OJJ9 C3 318 RET 

319 
320 

033A 8020 321 CLRL : ffO\I Al, UDA T + TYWORO+l!OREPl 
OJJC E81l400 322 CALL ourcno 
033F 8020 323 nov Al,' ' : SPACE-MRITE 
0341~ m CALL OUTPAR 
0344 32CO m XOR Al,AL 
0346 EBIJOOO 326 CALL OUTPA!i :CLEAR ATTRJB . 
O:U9 C3 m RET 

328 
329 
330 
331 HH SCROLL SCREEN HH 

332 fHIIHHIIH 

333 

™ O:uA 8BIEOJF9 335 SCROlff: nov BX,SP1 
034E mroon 336 nov WORD PTR CEAD!.,BX 
0352 [88400 337 CALL smu ;SET CURSOR 
11355 [86200 338 CALL SETIIS« ;SEl IIORO-TRAIISFU 

339 
llJ58 B04C 3!0 nov Al,FIGS ;SET LENGTH (80-CHARJ 
D35tl ESMOO :U1 CALL OUTC11D :FOR DElfTE 1 LINE 
m 1002 m nov AL,2 
DN rmoo :U3 CALL OUTPAR 
0362 804f 344 nov AL,80-1 
11364 rmoo :US CALL OUTPAR 
0367 32CO 34' XOR Al,AL 
0369 ESADDD m CALL OUTPAR 

3♦8 
036C EBCBFF m CALL CLRL ;CLEAR LAST UNE 
036F BllEDOF9 350 nov 8X,IIOJ!D PTR CEADL :SET CURS,Jt! 
0373 [86300 351 CALL srnu 

3S2 
0376 830603F9SO 3S3 ADD SPl,80 ;POINTER t 80-CHAR. 

35♦ 
0371 AD06F9 m nov AL,LP12 
037E ma 3S6 DEC AL ;LEN6THI - 1 
0380 7SOJ 3S7 JHZ SHORT Ul 
Oll2EIM 358 Jl!P INIIO 
03IS 359 u1, 
1131:5 A206/'9 360 IIOV LPll,AL 

361 
03&I FE060AF9 362 INC LP22 ;LElf6Tlf2 + 1 
038C E863 363 Jl!P SHORT SCIWl.1 

36+ 
365 
366 
367 
368 

038E 33CO 369 IN!TlA: XOR AUX 
0390 Allllf9 370 nov SPl ,AX 
0393 A307F9 371 IIOV SP1,AX 
03" A2DAF9 m nov LP22,AL 

A-215 



Boom_ro_oarVER 

LOC i.lJ l!N[ SotJRCE 

om C60606F9 l 9 m IIOV LPll,:?5 
039E CJ J7I RET 

375 
039F E82600 376 SETCR: CALL CUHOffl ,WHOLE GRAPHIC HOffE 
00 [81500 377 CALL SHnSK 
OJA5 80.C 378 nov AL,fl6S ;SET OIRECTIOH AHO HUlfBER AHO WOROS 
OM7 E86900 379 CAlL oorcno 
OJM B002 380 nov AL,2 ;DIR = l 
03AC E86AOO 381 CALL OUTPAR 
03AF Bllff 382 nov AL,OffH ; LEHGTH 161: WORD 
OJlll E86500 383 CAU OOTPAR 
03114 BOJF m nov AL,3FH ;Hl6H BITT 
03N E86000 385 CAll OOTPAR 
OJll9 C3 386 RET 

387 
OJBA BO~ J8B SETI!SK: IIOV AL,nASK_ ; SET IIASK TO STOREO VALUES 
OJIIC E85400 389 CAll OOTCIIO 
038F BO/T 390 IIOV AL,OffH ;LOAD LOII !ITT 
03C1 [85500 391 CALL OOTPAR 
OJC+ E85200 392 CALL OUTPAR 
OJC7 C3 J93 l!ET 

394 
OJC8 9049 395 CIJHOIII: 11(1\1 Al., CIIIS 
OJCA EB-1-600 396 CALL OIJTC1111 ;CURSOR HOnt 
113(1) 32CD 397 Xllfl AL,Al. 
03CF E8t700 398 CALL OUTPAR 
0302 E84400 399 CAU OUTPAR 
0305 [84100 400 CALL OUTPAR 
0308 C3 401 RET 

402 
0309 8049 403 smu: l!OV AL,CIIS 
OJD! E83500 m CALL OUTC1111 :SET CURSOR 
QJI)[ AOOOF9 4ll5 nov AL,CEAIJl ;LOII BITT Of CURSOR 
OJE ! [83500 406 CALL OUTPAR 
OJH AOOtr9 407 nov AL,CEAOH :Hl6H BTTE Of CUR~JR 
OJEI E82f00 408 CALL OUTPAR 
03EA A002F9 409 nov AL,COAD : POSJTDII or Plm 
OJED E82900 410 CALL OUTPAR 
OJFO CJ 01 RH 

rn 
OJrl 8070 rn SCROU: nov AL,PRAn+O 
OJFJ E81000 ,H CALL ourcno ;SET START AMD LEHGTH or 
OJF6 890800 415 nov CX,8 ; PA6f 1 AMI) PA6E 1 
OJF9 801EOJF9 +16 LEA BX,SPI 
OJFD E82AOO rn CALL SENPAR 
0400 CJ rn RH 

m 
0401 3JCO '20 IHI 10: XOR AX,AX 
IUDJ AJOJF9 R 421 11(1\1 SP!.AX 
0406 AJ07F9 R m nov SP2,AX ;START or Pi\6E 1 = 0 
0409 A20Af9 R m nov LP21,Al ilEH6TH Of PAiE 2 = 0 
040C C60606F919 R m nov LP12,25 ;LEll6TH or p,16[ 1 = 25 
0411 EBDE 425 JIIP SCROl.1 

426 
m 
m m SUBROIJTIHES or 60C HI 

429 fllfffffffftftffH 

430 
0413 EB090.0 m OUTCII): CAU flrRDY ;PUT A COIIIIAHO IN FIFO 

0416 E6A1 432 OUT r;occon,AL 
0418 CJ 433 RET 

BI 
0419 E80300 435 otJTPIIII: CALL F!FROY :PUT A PARAIIETER TO FIFO 
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SYSTEM TECHNICAL MANUAL APPENDIXA 

LOC OBJ 

om E6tl0 
MIE C3 

MIF 9C 
M20 50 
omHAO 
M23 24P2 
0425 75FA 
om sa 
om 9D 
042'1 C3 

om 
042A M07 
om E8EAff 
M2F 43 
0♦30 E2f8 
0432 C3 

M33 2E8A2F 
0.36 43 
om 2E8A07 
043A E826FE 
om mo 
om 75F5 
OH! 43 
om c3 

OHJ 8tl07 
0«5 E81BFE 
0448 43 
0449 E2F8 
O«B C3 

om 

M4C 8AOF 
M4E 32EO 
0450 43 
M51 8A07 
M5J EBOOFE 
M56 E2F8 
M58 CB 

LINC 

436 
m 
43' 
m 
«11 

BOOTER..10 _DRIVER 

SOURCE 

OUT 
RET 

FIFRDY: PUSHf 
PUSH 

60CPAl,AL 

AX 
FIFOID: IN Al,GDCSTA 441 ; REtlO 60(-STATUS 

442 AIII AL,Flflll 
JNZ FIFO!O «J ; JUIIP IF FIFO FUll 

444 
«5 
446 
447 
448 
«9 SENPAR: 

po, Al 
POPF 
R[T 

IIOY Al,[8XJ 450 ;LOAD MEER 
CALL OOTPAR m ;OUTPUT PllRAIIETER 

452 INC BI 
LOOP SENPAR 453 ;LOOP UHTIL ENIJ Of PARAIIETER-LIST 

454 
455 
456 

ll[T 

457 jffflllllfffHHHHHfflfHIHHHHftfHHHlfffffttHIH 

458 
459 SUBROUT!NfS 
460 ; 
+iS1 jHHHfHHHHIHIHIHIHHHHIHHtfflffllllHIHIIH 

462 
463 
464 • fff DISPLAY ROIITIIIE Hf 
465 IHHHHHIHI 

466 
467 
468 
469 
470 
471 
m 
m 
m 
m 
476 
m 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
m 

OISPI.: nov 
l_lJ: INC 

nov 
CALL 
OEC 
JHZ 
IHC 
RET 

DISPll: nov 
CALL 
INC 
LOOP 
RET 

DISPLAY PROC FAR 

nov 
XOR 

DISP JI: INC 
nov 
CALL 
LOOP 
RET 

DISPLAY EHIJf> 

CH,CS:[BXJ 
BI 
AL,CS:mJ 
noom 
CH 
U3 
ex 

Al.,[BIJ 
noom 
81 
OISPLI 

CL,[BXJ 
CH,CH 
BX 
AL,[BXJ 
IIODCRT 
DISP_N 

A-217 



BOOTER _!O_DRIVER 

XRff mBDl TABLE l!STIN6 

HAME TYPE VAlUE ATTRIBUTES, XllffS 

'."'SE6 • SEGMENT SIZf;ßlJOOff PARA PUBL!C 
BOOTEII. SE611EHT SIZE=D•59H BYTE COlfflON 'CODE' M: 67 m 
BUffER . V WORO DOOOff DATA JO: 
BUFSTA. !J BYTE rBJOH DATA •0: 
CAlCHI. LIIEAR 03!Aff BOOTER 290 298; 
CALCH2. l lifAR 0312H BDOTER 293: 30. 306 
CAlCHR. L IIEAR OJ06ff BOOTER PUBL!C 61 26< 288: 
CAR! • • l 111:AR 0296H BDOTEII 197 202: 
CARRET. l IIEAR 0281H BOOTER 186 193: 
CDAD •• V BITT r9D211 DATA <6: .o9 
CEADH • V BYTE f901H DATA m +07 
CEADL • V BYTE r900H DATA «: 295 336 350 405 
CHA!. • L IIEAR 028:!ff SOOTER 221 2m 
CHA2 •• l NUR 02BEH BDOITR 225 230: 
CHARA. HUMBER 0050H 1m 
CHP •• l NEAR 029BH Boom 188 208: 215 
CLRL. • L HEAR OJ3AH BOOTER 31s m: m 
CUHOM!. l NEAII 03C8H BOOTE II 37 6 395: 
CURS, • NOnBEII 00<9H 15.i: m +OJ 
CURSX • V BYTE r800H DAT,A 35: 193 209 219 232 
CUIISY. V BYTE F80!H DATA 36: m 202 
DATA •• SEGMENT SIZE=f90CH WORD COlfflON 'DATA ' 28: 55 67 67 67 
D!SP _H. L HEAR 0<50H BOOTER m: m 
D!SPL • LNEAII IH33H BOOTER PUBLIC 61 w: 
D!SPL!. L HEAR OH3H BOOTER PIIBLIC 61 m: m 
DISPLAY L FAR DmH BDOTEII PUBLIC 62 482: <92 
rrro10. L NEAR omH SOOTER HI: 443 
rrrRDY. L NEAR O.!FH BODTER mm .:ir, 
rrruLL. NOnBEII 0002H !SO: H2 
ms . . IMl8ER OIHCH 158: 280 :..o 378 
GOCCOM. NOnBEII OOAlH 1mm 
6DCPAR. NUMBEII ODAOff 145: 436 
GDCSTA. HUMBER OOMJH !«: HI 
6ETRE • L NEAR 02CAH BOOTER m 20,210 m: 
HOflE. • NOMBER 0001/1 m: 181 
!11110 • L NEAR 0<01H BOOTER 35li <20: 
IHIT1A. L NfAR OJSEH BOOTER 316 369: 
INVfL6. V BYTE F9C8H DATA SJ: 27 J 
KEYOAT. NUMBER OO+OH 90: 97 104 
mIMP. l NEAII 0250H BOOTEII PUBl!C 61 9<: 96 
KEYSTA. NOMBER 00<1/I 91: 94 !00 
KYLOOK. l NEAR 0259H BOOTER PUBL!C 61 100: 
L_I „ l NfAR 0260H BDOTER 102 10<: 
U3 •• l NEAR 0.36H BOOTER PUBL!C 61 m: 472 
UI .. l HEAR 0385H BOOTEII 357 m: 
lP!! •• V BYTE f9115H DATA .s: 
LP!2 •• V BYTE F906H Dm m 355 360 373 m 
LP21 •• V BITT F909H DATA SI: 
lP22 •• VBYTE F90Nt DATA s2: 362 372 423 
n • • • V BYTE ODOOH DATA 31: 
MASl_. HUnBEII 004Nt 157: 388 
MCLSCII. l IIEAR 0320H BOOTER 2H JH: 
MOO(RT. LHE/i! 0263H BOOTER 'PUBLIC 61 169: HO 477 .SB 
MOREPL. NUIIBER OOOOH 16.: 267 321 
HEIIL. • NllllßEII 0088H m: 18s 
NOl!OV • NUIIBER OOOOH 120: 183 
OUTCIIO. l HEAR 0413H BOOTER 268 281 322 341 379 389 396 +04 41• m: 
OUTPAR. l NEAR 0.19H BOOTEII 270 272 283 285 324 326 m 3-5 3-7 381 383 385 391 392 398 399 <00 •06 408 410 lJS: 
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SYSTEM TECHNICAL MANUAL APPENDIX A 

IOOmt_!O.)HtllO 

IMII mE VAI.UE mmum, nm 

P1!AII • • NUIIIER 0071111 1mm 
PIM'T. NUIIBER 0021111 121: 
IIMISEL. NUIIIEJ OOIOH m 
ROIISEI. . IU9ER 0011H 76: 
IIIIOOT. ,... OOIIH 12,i 
StERA . L NEM 02A211 BOOTIR 190 214: 
SCID. IAJIIIEi OOOCII 125: m 
SCROLl. L 11:AJI 03ftff BOOTER 317 363 HM 125 
S(IOLII. LU 031Mf IOOTER 199 227 mi 
UM. L NEM 04211H BOOTIR 117 11\lt 153 
SETCCA. LU 02fJt IOOTER 2'6 2ffl 
SfTCIM, LU 02i\7N IOOTO 112 1't litt 
SfTCI , LIOI 03'fll IIOO!Il! m 37ß 
smu. LU Oft BOOTIR Pml.lC 61 265 337 351 +03: 
SfTIISl, LIIEM qMt IOOTER 27' 331 m 3ffl 
SI'! • • V IIORD F9U31t DIITA fit 2lt 301 335 353 370 416 121 
Sl'2 • • V DD noat DIITA ~ 371 m 
Sl'ACE • lll9ER 0020H ur. 
START • HllflBO OIM8H 155: 
TYIIOIID. NllllER llOOOlf 16?. 267 321 
IIIIIT. , NUIIIEI 002llf 1'6t 267 321 
llll!ICJII. LNEM 02l):tl BOOTER 235 25\lt 

EMD OF SYl190L TMLE LISTIN6 
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