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10/31/89 9:56 HD:Apple ///:ROM - Disk I/O Page 1
2003 | ;dddddddddddddddddddddddddddddbdddsdsbdddddddddsddddddde
2223 | ;& APPLE /// ROM - DISK I/0 ROUTINES
2222 | ;€ COPYRIGHT 1979 BY APPLE COMPUTER
2009 | : ¢¢¢¢¢6¢‘¢¢¢t666ddd66‘6‘66666‘66‘664‘6‘66‘6‘dt“d‘dd66(
2229 |
2223 | .ABSOLUTE
2222 | .PROC DISKIO
2222 | .ORG PF 220
22292 |
Fmﬂl '-kiiitiii**ttiiktﬁtttt*iiit
Fooa| H CRITICAL TIMING *

Foea| ; REQUIRES PAGE BOUND *

Foea| H CONSIDERATIONS FOR *

Fooa| ; CODE AND DATA *

Food| ;e CODE-=—--— *

Fooa| H VIRTUALLY THE ENTIRE *

Fooa| ; 'WRITE' ROUTINE *

Fooa| ; MUST NOT CROSS *

Fooa| ; PAGE BOUNDARIES *

Fooa| ; CRITICAL BRANCHES IN *

Fooa| ; THE 'WRITE', ‘'READ', *

Food| ; AND 'READ ADR' SUBRS *

Fooad| ; WHICH MUST NOT CROSS *

Fooa| ; PAGE BOUNDARIES ARE *

Fo2a| ; NOTED IN COMMENTS *

Fooa| ; *

Fggg' '-ﬂﬂ**ttltﬁﬂ***k*tﬁﬁtﬁkki***

F22a| ; *

Food| : EQUATES *

Fooa| ; *

Fooa| 2209 NBUF1 .EQU 2200

Food| 2322 NBUF2 .EQU 2322 ; (ZERO PAGE AT $329)
Fooa| H

Fooo| 2282 HRDERRS .EQU 82

Fooo| @IED DVMOT -.EQU PEZ

Fo22| H

Fo2o| 2281 IBSLOT -.EQU 81

Fooo| 2282 IBDRVN -EQU IBSLOT+1

Fooo| 2283 IBTRK .EQU IBSLOT+2

Feed| o284 IBSECT .EQU IBSLOT+3

Fooa| 2285 IBBUFP .EQU IBSLOT+4 ; &5

Foos| 2287 IBCMD .EQU IBSLOT+6

Fooo| 2288 IBSTAT .EQU IBSLOT+7

Fooo| 2289 IBSMOD .EQU IBSLOT+8

Fooo| 2289 CSUM -EQU IBSMOD ; USED ALSO FOR ADDRESS HEADER CKSUM
Fooo| 228A IOBPDN .EQU IBSLOT+9

Fooo| 298B IMASK .EQU IBSLOT+@2A

Fooa| 228C CURTRK .EQU IBSLOT+@2B

Foed| 2285 DRVOTRK .EQU CURTRK-7

Fo0a| ; SLOT 4, DRIVE 1

Fooa| ; SLOT 4, DRIVE 2

Fooo| s SLOT 5, DRIVE 1

Food| ; SLOT S, DRIVE 2

Food| ; SLOT 6, DRIVE 1

Fooa| ; SLOT 6, DRIVE 2

Fooo| 2293 RETRYCNT .EQU IBSLOT+12

Food| 2294 SEEKCNT .EQU IBSLOT+13

Food| 229B BUF .EQU IBSLOT+1A

Fo2@| 299F ENVTEMP .EQU IBSLOT+1E

Fooa| ; IBSLOT+$1F NOT USED

Fooa| H

Fgggl '-*k*ﬁtt!tttt****iﬂttﬂt**t**

Food| H *

Fooa| H ——--READADR---- *

Fo2a| ; *

ngzl ’-t***tttﬁttit*tttttﬁtttkk*t

Fooa| ;

Fooa| 2295 COUNT .EQU IBSLOT+14 ; 'MUST FIND' COUNT.
Fo2a| 2295 LAST .EQU IBSLOT+14 ; 'ODD BIT' NIBLS.
Fooa| 2296 CKSUM .EQU IBSLOT+15 ,' CHECKSUM BYTE.
Fooo| 2297 CSSTV .EQU IBSLOT+16 FOUR BYTES
Food| H CHECKSUM, SECTOR, TRACK AND VOLUME.
Fooa| ;

szl '-*ii*ikikﬁ*tﬂﬂ!ti*t*ﬁ*ttiii

Fooo| H *

Fooo| ; —=—-WRITE-——-— *

Foo0| : *

Fooo| ; USES ALL NBUFS *

Fooo| : AND 32-BYTE *

Fooo | ; DATA TABLE 'NIBL' *

Fooo| ; *

Fmgl 'otti*i*tti*titkttk*t*tit*t*

Food| H

Fg@gl :it****iiitiiii**tt****!!tt

Fo00| ; *

Foog| : —--—-READ---- *

Food| ; *

Fooo| ; USES ALL NBUFS *

Fo00| ; USES LAST 54 BYTES *

Fooo | ; OF A CODE PAGE FOR * )
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Fooo| ; SIGNIFICANT BYTES *
Fooa| H OF DNIBL TABLE. *
Fooo| ; *
Fmg' '-tiii*iiititi*tk*ii*tttt!tt
Foea| ;
Fmgl '-it*ii*ttttttik**tﬂttﬂ**it*
Fooa| ; *
Foog| : ~=--SEEK-—-- *
Fooo| H *
Fmg' '-ii*ﬁttt*iﬁi*inﬁttﬂut**tﬁﬁi
Feod| ;
Foe@| 2295 TRKCNT -EQU COUNT ; HALFTRACKS MOVED COUNT.
Fo22| 229D PRIOR .EQU IBSLOT+1C
Fo2@| 9@9E TRKN .EQU IBSLOT+1D
Foeo| ;
E‘mgl '-tttii*ttnti*kﬁtt*tkiiiﬁt*l
Fooo| H *
Foea| ; —===MSWAIT---- *
Fooo| ; *
Fmgl '-kitkttﬁ*ntt**ﬁk*tttt*t*tii
Fooo| H
Fooo| 2299 MONTIMEL -.EQU CSSTV+2 ; MOTOR-ON TIME
Food| 229A MONTIMEH -EQU MONTIMEL+1 ; COUNTERS.
Foo2 ;
Fmg: :-t*nittt*i!t*iit**itt**ntti
Food| H *
Foea| : DEVICE ADDRESS *
Fooo | ; ASSIGNMENTS *
Fo2a| ; *
Fmgl '-ti**kti**ttt**tttt*tii***i
Fooo| ;
Foga| Co89 PHASEOFF -EQU 2C282 ; STEPPER PHASE OFF.
Foea| ce8l PHASEON -.EQU 2C281 ; STEPPER PHASE ON.
Fo@a| Co8cC Q6L .EQU 2Ccag8cC ; Q7L,Q6L=READ
F@ga| C28D Q6H -EQU 2C28D ; Q7L,Q6H=SENSE WPROT
F22a| CZ8E Q7L -EQU @CZ8E ; Q7H,Q6L=WRITE
F@od| Co8F Q7H -EQU 2CI8F ; Q7H,Q6H=WRITE STORE
F@od| FFEF INTERUPT -EQU ZFFEF
F@@@| FFDF ENVIRON .EQU ZFFDF
Fooo| 2282 ONEMEG .EQU 82
Feea| 2@7F TWOMEG -EQU F
Foog| H
ngl ’-*tiittﬁtttt**t*nﬁtkttiﬁttii*tt
Foea| H
Foe| ; EQUATES FOR RWTS AND BLOCK
Food| ;
Fmg] '-**ti***ttt**ttttttik**iit*ﬁ*tt
Fooa| ;
Fega| co88 MOTOROFF -EQU 2co88
Fooo| Ce89 MOTORON -EQU 2Cce89
Foo@| C@8A DRVOEN .EQU 2C28A
Fo@@| Co8B DRV1EN .EQU 2C28B
Fooo| Ce8l PHASON -EQU 2C281
Fooo| Ce8g PHSOFF -EQU 2Co80
Fooa| 2297 TEMP -EQU CSSTV ; PUT ADDRESS INFO HERE
Food| 2097 CsSUM1 .EQU TEMP
Fooo| 2298 SECT -EQU CSUM1+1
Foeo| 2299 TRACK .EQU SECT+1
Fooa| 2299 TRKN1 -EQU TRACK
Fooa| 2@9A VOLUME -.EQU TRACK+1
Food| 2283 IBRERR .EQU HRDERRS+3
Fooo| 2282 IBDERR -EQU HRDERRS+2
Fooo| 2281 IBWPER -EQU HRDERRS+1
Food| 2282 IBNODRV -EQU HRDERRS
Food| ;
Fmgl 'ot*kt!tk**t*****tl*iittiitt*ik*
Foo0 | ; *
Feog| : READ WRITE A *
Food| H TRACK AND SECTOR *
Fooo| H *
Fm@l ;iitlttk***ttkiktitktktk***kﬂﬁt
Fooo| ;
Fogo| Ag o1 REGRWTS LDY #21 ; RETRY COUNT
F@@2| A6 81 LDX IBSLOT ; GET SLOT # FOR THIS OPERATION
Fog4| 84 94 STY SEEKCNT ; ONLY ONE RECALIBRATE PER CALL
Fog6| A9 @5 LDA #2925
Fo@8| 85 8F STA 28F
FogA| 28 PHP ; DETERMINE INTERRUPT STATUS
F@ZB| 68 PLA
F@aC| 6A ROR A
Fo@D| 6A ROR A ; GET INTERRUPT FLAG INTO BIT 7
FO@E| 6A ROR A
F@2F| 6A ROR A
F@19| 85 8B STA IMASK
F@12| AD DFFF LDA ENVIRON ; PRESERVE ENVIRONMENT
F@15| 85 9F STA ENVTEMP
F@17| 22 2BF1 JSR CHKDRV ; SET ZERO FLAG IF MOTOR STOPPED
FZ1A| 28 PHP ; SAVE TEST RESULTS
F@1B| AS 85 LDA IBBUFP ; MOVE OUT POINTER TO BUFFER INTO ZPAGE
F@1D| 85 9B STA BUF J
\
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F@1F| A5 86 LDA IBBUFP+1
F@21| 85 9C STA BUF+1
F@23| A9 E@ LDA #DVMOT
F@25| 85 9A STA MONT IMEH
F@27| A5 82 LDA IBDRVN ; DETERMINE DRIVE ONE OR TWO
F@29| C5 8A CMP IOBPDN ; SAME DRIVE USED BEFORE
F@2B| 85 8A STA IOBPDN ; SAVE IT FOR NEXT TIME
F@2D| 28 PHP ; KEEP RESULTS OF COMPARE
F@2E| 6A ROR A ; GET DRIVE NUMBER INTO CARRY
F@2F| BD 89C@ LDA MOTORON, X ; TURN ON THE DRIVE
F@32| 9221 BCC DRIVSEL ; BRANCH IF DRIVE 1 SELECTED
F@34| E8 INX ; SELECT DRIVE 2
F@35| BD 8AC® DRIVSEL LDA DRVOEN, X
F@38| 2@ 4CF3 JSR SET1MEG ; INSURE ONE MEGAHERTZ OPERATION
F@3B| 28 PLP ; WAS IT SAME DRIVE?
F@3C| FoeA BEQ OK
F@3E| 28 PLP ; MUST INDICATE DRIVE OFF BY SETTING ZERO FLAG
F@3F| A2 @7 LDY $27 ; DELAY 15 MS BEFORE STEPPING
F@41| 2@ 56F4 DRVWAIT JSR MSWAIT ; (ON RETURN A=@)
F@44| 88 DEY
F@45| D@FA BNE DRVWAIT
F@47| 28 PHP ; NOW ZERO FLAG SET
F@48| AS 83 OK LDA IBTRK ; GET DESTINATION TRACK
F@4A| A6 81 LDX IBSLOT ; RESTORE PROPER X (SLOT*16)
F@4C| 29 @4F1 JSR MYSEEK ; AND GO TO IT
F@4F | ; NOW AT THE DESIRED TRACK WAS THE MOTOR ON TO START WITH?
F@4F| 28 PLP ; WAS MOTOR ON?
F@5¢| D@17 BNE TRYTRK ; IF sO, DON'T DELAY, GET IT TODAY!
F@252| ;
F@52| ; MOTOR WAS OFF, WAIT FOR IT TO SPEED UP
F@52| ;
F@52| A@ 12 MOTOF LDY #12 ; WAIT EXACTLY 1¢@ US FOR EACH COUNT
F@54| 88 CONWAIT DEY ; IN MONTIME
F@55| D@FD BNE CONWAIT
F@57| E6 99 INC MONTIMEL ; COUNT UP TO 22292
F@59| D@F7 BNE MOTOF
F@5B| E6 9A INC MONTIMEH
F@5D| 3@F3 BMI MOTOF
F@5F | ;
F@5F| PRRKKKKAKAKKKRKKARK KK KR KK KA Kk Kk Xk
F@SF| ; MOTOR SHOULD BE UP TO SPEED
F@5F| s IF IT STILL LOOKS STOPPED THEN
F@5F| ; THE DRIVE IS NOT PRESENT.
F@5F | H
F@sp' ’-t***t**ii****t*ii***ﬂ*iitt***t
F@5F | ;
F@SF| 2@ 2BF1 JSR CHKDRV ; IS DRIVE PRESENT?
F@262| D@5 BNE TRYTRK ; YES, CONTINUE
Fg64| A9 8¢ NODRIVERR LDA #IBNODRV ; NO, GET TELL EM NO DRIVE
F@66| 4C EAF@ JMP HNDLERR
F269| :
F269| ; NOW CHECK IF IT IS NOT THE FORMAT DISK COMMAND,
Fzggl : LOCATE THE CORRECT SECTOR FOR THIS OPERATION
Fo69| :
F@69| A5 87 TRYTRK LDA IBCMD ; GET COMMAND CODE #
F@6B| F@76 BEQ ALLDONE ; IF NULL COMMAND, GO HOME TO BED
F@6D| C9 23 CMP #23 ; COMMAND IN RANGE?
F@6F| B@72 CMD BCS ALLDONE ; NO, DO NOTHING!
F@71| 6A ROR A ; SET CARRY=1 FOR READ, @ FOR WRITE
F@72| B@@B / BCs TRYTRK2 ; MUST PRENIBBLIZE FOR WRITE
F@74| AD DFFF l..-;; RQA LDA ENVIRON
F@77| 29 F ‘: AND #TWOMEG ; SHIFT TO HIGH SPEED!
F@79| 8D DFFF .7 STA ENVIRON
F@7C| 2@ C4F2 2 r‘ JSR PRENIB16
F@7F| AQ TF TRYTRK2 LDY #7F ; ONLY 127 RETRIES OF ANY KIND
F@81| 84 93 STY RETRYCNT
F@83| A6 81 TRYADR LDX IBSLOT ;s GET SLOT NUM INTO X-REG
F@85| 2@ BIF1 JSR RDADR1 6 ; READ NEXT ADDRESS FIELD
F@88| 9222 BCC RDRIGHT ; IF READ IS RIGHT, HURRAH!
F@8A| 2@ AAF1 TRYADR2 JSR CHKINT ; BRANCH TO CHECK FOR INTERRUPTS
F@8D| Cé6 93 DEC RETRYCNT ; ANOTHER MISTAKE!!
F@8F| 1@F2 BPL TRYADR ; WELL, LET IT GO THIS TIME
F@91| C6 94 DEC SEEKCNT ; ONLY RECALIBRATE ONCE!
F@93| D@53 BNE DRVERR ; TRIED TO RECALIBRATE A SECOND TIME, ERROR!
F@95| A5 8F LDA 28F ; ANOTHER MISTAKE!!
F@97| 3@2EA BMI TRYADR ; WELL, LET IT GO THIS TIME
F@99| A5 8C LDA CURTRK
F@9B| 48 PHA ; SAVE TRACK WE REALLY WANT
F@9C| A9 62 LDA #62 ; RECALIBRATE ALL OVER AGAIN! ERROR!
F@9E| 2@ 25F1 JSR SETTRK ; PRETEND TO BE ON TRACK 89
FZAl| A9 29 LDA #20
F@A3| 20 @4F1 JSR MYSEEK ; MOVE TO TRACK @2
F@A6| 68 GOCAL1 PLA
F@A7| 20 @4F1 GOCAL JSR MYSEEK ; GO TO CORRECT TRACK THIS TIME!
F@AA| 92D7 BCC TRYADR ; LOOP BACK, TRY AGAIN ON THIS TRACK
F@AC| H
F@AC| ; HAVE NOW READ AN ADDRESS FIELD CORRECTLY.
F@AC| ; MAKE SURE THIS IS THE TRACK, SECTOR, AND VOLUME DESIRED.
F@AC| ;
FOAC| A4 99 RDRIGHT LDY TRACK ; ON THE RIGHT TRACK? )
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FZAE| C4 8C CPY CURTRK

F2B@| F@QE BEQ RTTRK : IF SO, GOOD

F@B2 | :

F2ZB2| ; RECALIBRATING FROM THIS TRACK

F@ZB2| ;

F@B2| AS 8C LDA CURTRK ; PRESERVE DESTINATION TRACK

FZB4| 48 PHA

FZBS| 98 TYA

FZB6| 2A ASL A

FZB7| 2@ 25F1 JSR SETTRK

FZBA| 68 PLA

FZBB| 2@ @4F1 JSR MYSEEK

F@ZBE| 9@CA BCC TRYADR2

F@Ca| AS 9A RTTRK LDA VOLUME ; GET ACTUAL VOLUME HERE

F@Cc2| 85 89 STA IBSMOD + TELL OPSYS WHAT VOLUME WAS THERE
F@C4| A5 98 CORRECTVOL LDA SECT ; CHECK IF THIS IS THE RIGHT SECTOR
F@C6| CS 84 CMP IBSECT

F@2C8| D@C@ BNE TRYADR2 ;s NO, TRY ANOTHER SECTOR

F@CA| AS 87 LDA IBCMD ; READ OR WRITE?

F@CC| 4A LSR A ; THE CARRY WILL TELL

F@CD| 922A BCC WRIT ; CARRY WAS SET FOR READ OPERATION,
FOCF| 22 48F1 JSR READ16 ; CLEARED FOR WRITE

F@D2| B@ZB6 BCsS TRYADR2 ; CARRY SET UPON RETURN IF BAD READ
F@D4| AD DFFF LDA ENVIRON

F@D7| 29 7F AND #TWOMEG

F@D9| 8D DFFF STA ENVIRON ; SET TWO MEGAHERTZ

F@DC| 2@ @FF3 JSR POSTNIB16 ; DO PARTIAL POSTNIBBLE CONVERSION
F@DF| A6 81 LDX IBSLOT ; RESTORE SLOTNUM INTO X

F@E1| B@A7 BCS TRYADR2 ; CHECKSUM ERROR

FZE3| 18 ALLDONE CLC

FZE4| A9 29 LDA $29 ; NO ERROR

FZE6| 9223 BCC ALDONE1 ; SKIP OVER NEXT BYTE WITH BIT OPCODE
FZE8| A9 82 DRVERR LDA #IBDERR ; BAD DRIVE

FZEA| 38 HNDLERR SEC ; INDICATE AN ERROR

FZEB| 85 88 ALDONE1 STA IBSTAT ; GIVE HIM ERROR

FZED| BD 88Cg@ LDA MOTOROFF, X ; TURN IT OFF

FOF@| 2@ AAF1 JSR CHKINT ; BRANCH TO CHECK FOR INTERRUPTS
F@F3| AS 9F LDA ENVTEMP ; RESTORE ORIGINAL ENVIRONMENT
F@F5| 8D DFFF STA ENVIRON

FOF8| 62 RTS

FOF9|

FOF9| 2@ 16F2 WRIT JSR WRITEl6 ; WRITE NYBBLES NOW

F@FC| 9@ES BCC ALLDONE ;s IF NO ERRORS

FOFE| A9 81 LDA # IBWPER ; DISK IS WRITE PROTECTED!!

F12@| 52ES8 BVC HNDLERR ; TAKEN IF TRUELY WRITE PROTECT ERROR
F1@2| D@86 BNE TRYADR2 ; OTHERWISE ASSUME AN INTERRUPT MESSED THINGS UP
Fl@4| H

F1@4| ; THIS IS THE ‘SEEK' ROUTINE

Fl124| ; SEEKS TRACK 'N' IN SLOT #X/$12

Flo4| ; IF DRIVENO IS NEGATIVE, ON DRIVE @

Fl124| ; IF DRIVENO IS POSITIVE, ON DRIVE 1

Flo4| ;

Fl1@4| oA MYSEEK ASL A ; ASSUME TWO PHASE STEPPER.

F125| 85 99 SEEK1 STA TRKN1 ; SAVE DESTINATION TRACK(*2)

F197| 22 18F1 JSR ALLOFF ; TURN ALL PHASES OFF TO BE SURE.
F12A| 22 3EF1 JSR DRVINDX ; GET INDEX TO PREVIOUS TRACK FOR CURRENT DRIVE
F1¢D| BS 85 LDA DRVOTRK, X

F1@F| 85 8C STA CURTRK ; THIS IS WHERE I AM

F111| A5 99 LDA TRKN1 ; AND WHERE I'M GOING TO

F113| 95 85 STA DRVOTRK, X

F115| 22 @@r4 GOSEEK JSR SEEK ; GO THERE!

F118| A2 @3 ALLOFF LDY #23 ; TURN OFF ALL PHASES BEFORE RETURNING
F11A| 98 NXOFF TYA ; (SEND PHASE IN ACC.)

F11B| 22 4AF4 JSR CLRPHASE ; CARRY IS CLEAR, PHASES SHOULD BE TURNED OFF
F11E| 88 DEY

F11F| 12F9 BPL NXOFF

F121| 46 8C LSR CURTRK + DIVIDE BACK NOW

F123| 18 CLC

F124| 62 RTS

F125]| ;

F125| ; THIS SUBROUTINE SETS THE SLOT DEPENDENT TRACK

F125| ; LOCATION

F125] ;

F125| 2@ 3EF1 SETTRK JSR DRVINDX ; GET INDEX TO DRIVE NUMBER

F128| 95 85 STA DRVOTRK, X

Fl12a| 62 RTS

F12B| ;

FlzB' '-*tA’tkﬂ*t*tttﬂﬂ*****tt*ﬂ!tt*tt

F12B| H

F12B| ¢ SUBR TO TELL IF MOTOR IS STOPPED

F12B| ;

F12B| ; IF MOTOR IS STOPPED, CONTROLLER'S

F12B| ; SHIFT REG WILL NOT BE CHANGING.

F12B| ;

F12B| ; RETURN Y=@ AND ZERO FLAG SET IF IT IS STOPPED.

F12B H

FlgB: :-*k*ttti*****t*ttﬂt!ﬂ&it*t**it

F12B| ;

F12B| AQ 22 CHKDRV LDY #29 ; INIT LOOP COUNTER

\FIZDI BD 8CCg@ CHKDRV1 LDA Q6L, X ; READ THE SHIFT REG y
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F139| 2@ 3DF1 JSR CKDRTS ; DELAY
F133| 48 PHA
F134| 68 PLA
F135| DD 8ccg CMP Q6L, X ; HAS SHIFT REG CHANGED?
F138| D@3 BNE CKDRTS ; YES, MOTOR IS MOVING
F13A| 88 DEY ; NO, DEC RETRY COUNTER
F13B| D@Fg@ BNE CHKDRV1 ; AND TRY 256 TIMES
F13D| 6@ CKDRTS RTS ; THEN RETURN
F13E| H
F13E| 48 DRVINDX PHA ;s PRESERVE ACC.
F13F| 8A TXA ; GET SLOT(*$1@)/8
Fl14g| 4A LSR A
F141) 4A LSR A
F142| 4A LSR A
F143| @25 82 ORA IBDRVN ; FOR DRIVE @& OR 1
F145| AA TAX ; INTO X FOR INDEX TO TABLE
F146| 68 PLA ; RESTORE ACC.
F147| 62 RTS
F148] ;
F148| '-*k*tk**t*itti*ttt*tta!*i***tﬁ
F148| ; u
F148| ; NOTE: FORMATTING ROUTINES - %Ne&/
F148| ; NOTE INCLUDED FOR SOS Q_ 4 [
F148| : —_— tems Ll u
F148| ;*t***iii*iitktt*k******ii**i* ‘t k
F148| ; \J 0
F148) sRRKKKKAK KA KKAKR R KKk kkk Kk &k SMM\L
F148| : *
F148| H READ SUBROUTINE *
F148| H (16-SECTOR FORMAT) *
F148| ; *
F148| '-ﬂt**k*tttt*it***ﬁt*t**tt*
F148| ; *
F148| H READS ENCODED BYTES *
F148| ; INTO NBUF1 AND NBUF2 *
F148) H *
F148| ; FIRST READS NBUF2 *
F148| H HIGH TO LOwW, *
F148| ; THEN READS NBUF1 *
F148| ; LOW TO HIGH. *
F148| ; *
F148| H —=== ON ENTRY —-—--- *
F148| ; *
F148| ; X-REG: SLOTNUM *
F148| H TIMES $1@. *
F148| H *
F148| ; READ MODE (Q6L, Q7L *
F148) ; *
F148| ; —=== ON EXIT ---- *
F148| H *
F148| ; CARRY SET IF ERROR *
F148| ; *
F148| ; IF NO ERROR: *
F148] H A-REG HOLDS $AA. *
F148| H X-REG UNCHANGED. *
F148| H Y-REG HOLDS $29. *
F148| ; CARRY CLEAR. *
F148| ; —=== CAUTION ----- *
F148| H *
F148| ; OBSERVE *
F148| ; 'NO PAGE CROSS' *
F148| H WARNINGS ON *
F148| H SOME BRANCHES!! *
F148| H *
F148| H —---- ASSUMES ---- *
F148| H *
F148| H 1 USEC CYCLE TIME *
F148| H *
qusl '-!**tinkkktk**tit****k**tt
F148]|
F148| A® 22 READ16 LDY #20 ; 'MUST FIND' COUNT.
F14A| 88 RSYNC DEY ; IF CAN'T FIND MARKS.
F14B| F@6A BEQ RDERR ; THEN EXIT WITH CARRY SET
F14D| BD 8cCg@ RD1 LDA Q6L, X ; READ NIBL.
F15@| 1¢FB BPL RD1 ; *** NO PAGE CROSS! **x
F152| 49 D5 RSYNC1 EOR #2D5 ; DATA MARK1?
F154| D@F4 BNE RSYNC ; LOOP IF NOT.
F156| EA NOP ; DELAY BETWEEN NIBLS.
F157| BD 8CCg@ RD2 LDA Q6L, X
F15A| 1@FB BPL RD2 ; *** NO PAGE CROSS! **x*
F15C| C9 Aa CMP #2AA ; DATA MARK 2?
F15E| D@F2 BNE RSYNC1 ; (IF NOT, IS IT DM1?)
F162| A@ 55 LDY #255 ; INIT NBUF2 INDEX.
F162| H ( ADDED NIBL DELAY)
F162| EA NOP ; DELAY BETWEEN NIBLS.
F163| BD 8CCg@ RD3 LDA Q6L, X
Fl166| 1@FB BPL RD3 ; *** NO PAGE CROSS! **x
F168| C9 AD CMP #2AD ; DATA MARK 3?
F16A| DZE6 BNE RSYNC1 ; (IF NOT, IS IT DM1?)
\FIGCI H (CARRY SET IF DM3!) )
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F16C| EA NOP ; DELAY BETWEEN NIBLS.
F16D| EA NOP ; DELAY BETWEEN NIBLS.
F16E| BD 8CC@ RD4 LDA Q6L, X
F171| 1@FB BPL RD4 ; *** NO PAGE CROSS! **x
F173| 99 @223 STA NBUF2,Y ; STORE BYTES DIRECTLY
F176| AD EFFF LDA INTERUPT ; POLL INTERRUPT LINE
F179| @5 8B ORA IMASK ; (THIS MAY BE USED TO INVALIDATE POLL)
F17B| 1237 BPL GOSERV
F17D| 88 DEY ; INDEX TO NEXT
F17E| 1@EE BPL RD4
F18g| C8 RDS INY ; (FIRST TIME Y=@)
F181| BD 8CC@ RDSA LDA Q6L,X ; GET ENCODED BYTES OF NBUF1
F184| 1@FB BPL RDSA
F186| 99 2222 STA NBUF1,Y
F189| AD EFFF LDA INTERUPT ; POLL INTERRUPT LINE
F18C| @5 8B ORA IMASK ; (THIS MAY BE USED TO INVALIDATE POLL)
F18E| 1224 BPL GOSERV
F192| C2 E4 CPY #2E4 ; WITHIN 1 MS OF COMPLETION?
F192| D@EC BNE RDS
F194| c8 INY
F195| BD 8CCg@ RD6 LDA Q6L, X ; NO POLL FROM NOW ON
F198| 1@FB BPL RD6
F19A| 99 2222 STA NBUF1,Y
F19D| C8 INY ; FINISH OUT NBUF1 PAGE
F19E| D@F5 BNE RD6
F1A@| BD 8CC@ RDCKSUM LDA Q6L,X ; GET CHECKSUM BYTE.
F1A3| 1@FB BPL RDCKSUM
F1AS5| 85 96 STA CKSUM
F1A7| 2@ @1F2 JSR RDA6 ; CHECK BIT SLIP MARKS
F1AA| H
F1lAA| ; CHECK FOR INTERRUPTS
F1AA| H
F1AA| 24 8B CHKINT BIT IMASK ¢+ SHOULD INTERRUPTS BE ALLOWED?
F1AC| 1224 BPL $212 s YES, ALLOW THEM.
F1AE| 24 8F BIT 28F
F1B@2| 1221 BPL $220
F1B2| 58 $212 CLI
F1B3| 6@ $22¢ RTS
F1B4|
F1B4| 2@ AAF2 GOSERV JSR SERVICE ; GO TO SERVICE INTERRUPT
F1B7| 38 RDERR SEC
F1B8| 6@ RTS
F1B9| H
F1B9| '-****ti*ittit****!ttit**iti*
F1B9| H *
F1B9| H READ ADDRESS FIELD *
F1B9| H SUBROUTINE *
F1B9| H (16—-SECTOR FORMAT) *
F1B9| H *
F1B9I '-**'ﬂ*t***k*****i*tit****t*i*
F1B9| H *
F1B9| H READS VOLUME, TRACK *
F1B9| H AND SECTOR *
F1B9| H *
F1B9| H —=== ON ENTRY ---- *
F1B9| H *
F1B9| ; XREG: SLOTNUM TIMES $1@ *
F1B9| H *
F1B9| ; READ MODE (Q6L, Q7L) *
F1B9| H *
F1B9| H ~==-= ON EXIT ---- *
F1B9| H *
F1B9| s CARRY SET IF ERROR *
F1B9| ; *
F1B9| s IF NO ERROR: *
F1B9| H A-REG HOLDS $AA. *
F1B9| H Y-REG HOLDS $2@. *
F1B9| : X-REG UNCHANGED. *
F1B9| H CARRY CLEAR. *
F1B9| H *
F1B9| H CSSTV HOLDS CHKSUM, *
F1B9| H SECTOR, TRACK, AND *
F1B9| H VOLUME READ. *
F1B9| H *
F1B9| H USES TEMPS COUNT, *
F1B9| H LAST, CSUM, AND *
F1B9| H 4 BYTES AT CSSTV. *
F1B9| ; *
F1B9| H ———- EXPECTS ---- *
F1B9| H *
F1B9| H ORIGINAL 1@-SECTOR *
F1B9| ; NORMAL DENSITY NIBLS *
F1B9| H (4-BIT), ODD BITS, *
F1B9| H THEN EVEN *
F1B9| ; *
F1B9| H ==—-= CAUTION -==—- *
F1B9| H *
F1B9| H OBSERVE *
F1B9| H 'NO PAGE CROSS' *
\FIBBI H WARNINGS ON * )
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F1B9| ; SOME BRANCHES!! *
F1B9| ; *
F1B9| H —-=-= ASSUMES ---- *
F1B9| H *
F1B9| ; 1 USEC CYCLE TIME *
F1B9| ; *
FlBgl '-n*t*tttiﬂittt*iii*t**ttttii
F1B9|
F1BY9| AQ FC RDADR16 LDY #2FC
F1BB| 84 95 STY COUNT ; "MUST FIND' COUNT.
F1BD| C8 RDASYN INY
F1BE| D@24 BNE RDA1l ; LOW ORDER OF COUNT
F1CZ| E6 95 INC COUNT ; (2K NIBLS TO FIND
F1C2| F@F3 BEQ RDERR ; ADR MARK, ELSE ERR)
F1C4| BD 8cCC@ RDA1 LDA Q6L, X ; READ NIBL.
F1C7| 1@FB BPL RDA1 ; *** NO PAGE CROSS! ***
F1C9| C9 D5 RDASN1 CMP #2D5 ; ADR MARK 1?2
F1CB| D@F@ BNE RDASYN ; (LOOP IF NOT)
F1CD| EA NOP ; ADDED NIBL DELAY
F1CE| BD 8ccg RDA2 LDA Q6L, X
F1D1| 1@FB BPL RDA2 ; *** NO PAGE CROSS! *x**
F1D3| C9 AA CMP #2AA ; ADR MARK 2?
F1D5| D@F2 BNE RDASN1 ; (IF NOT, IS IT AM1?)
F1D7| A2 23 LDY #23 ; INDEX FOR 4-BYTE READ
F1D9| H (ADDED NIBL DELAY)
F1D9| BD 8CC@ RDA3 LDA Q6L, X
F1DC| 1@FB BPL RDA3 ; *** NO PAGE CROSS! **x*
F1DE| C9 96 CMP #96 ; ADR MARK 3?
F1E@| D@E7 BNE RDASN1 s (IF NOT IS IT AM1?)
FlE2| H (LEAVES CARRY SET!)
F1lE2| 78 SEI ; DISABLE INTERRUPT SYSTEM
F1E3| A9 22 LDA $00 ; INIT CHECKSUM
F1E5| 85 89 RDAFLD STA CSUM
F1E7| BD 8CCg@ RDA4 LDA Q6L, X ; READ 'ODD BIT' NIBBL
F1EA| 1@FB BPL RDA4 ; *** NO PAGE CROSS! **x*
F1EC| 2A ROL A ; ALIGN ODD BITS, 1' INTO LSB
F1ED| 85 95 STA LAST ; (SAVE THEM)
F1EF| BD 8CC®@ RDAS LDA Q6L, X ; READ 'EVEN BIT' NIBL
F1F2| 1@FB BPL RDAS ; *** NO PAGE CROSS ***
F1F4| 25 95 AND LAST ; MERGE ODD AND EVEN BITS
F1F6| 99 97 o2 STA CSSTV, Y ; STORE DATA BYTE
F1F9| 45 89 EOR CSUM
F1FB| 88 DEY
F1FC| 1@E7 BPL RDAFLD ; LOOP ON 4 DATA BYTES.
F1FE| A8 TAY ; IF FINAL CHECKSUM
F1FF| D@B6 BNE RDERR ; NONZERO, THEN ERROR
F291| BD 8CC@ RDA6 LDA Q6L, X ; FIRST BIT SLIP NIBBL
F2@4| 1¢FB BPL RDA6 ; *** NO PAGE CROSS! **x
F2¢6| C9 DE CMP #2DE
F2¢8| D@ZAD BNE RDERR ; ERROR IF NONMATCH
F2¢A| EA NOP ; DELAY
F2¢B| BD 8CC@ RDA7 LDA Q6L, X ; SECOND BIT-SLIP NIBL
F20E| 10FB BPL RDA7 ; *** NO PAGE CROSS! **x*
F21@| C9 AA CMP #2AA
F212| D@A3 BNE RDERR ; ERROR IF NOMATCH
F214| 18 RDEXIT CLC ; CLEAR CARRY ON
F215| 62 WEXIT RTS ; NORMAL READ EXITS.
F216 H
les: ;*t*t*i**t*tt**iitkﬁtii*
F216| ; *
F216| H WRITE SUBR *
F216| H (16-SECTOR FORMAT) *
F216| H *
F216| ;ti*tttttﬁ***tit*tk**tt*
F216| ; *
F216| H WRITES DATA FROM *
F216| ; NBUF1 AND NBUF2 *
F216| H *
F216| ; FIRST NBUF2, *
F216| H HIGH TO LOW. *
F216| ; THEN NBUF1, *
F216| H LOW TO HIGH *
F216| ; *
F216| ¢ ==== ON ENTRY -=--- *
F216| ; *
F216]| H X-REG SLOTNUM *
F216| ; TIMES $19 *
F216| H *
F216| ; *
F216| 7 =—=== ON EXIT ---- *
F216| ; *
F216| ; CARRY SET IF ERROR. *
F216| ; (W PROT VIOLATION) *
F216| H *
F216| ; IF NO ERROR: *
F216| H *
F216| H A-REG UNCERTAIN. *
F216| ; X-REG UNCHANGED. *
F216| H Y-REG HOLDS $@@. *
&216[ H CARRY CLEAR. * )
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F216| H *
F216| ; ——--- ASSUMES ---- *
F216| H *
F216| ; 1 USEC CYCLE TIME *
F216| H *
F216| '-*itttti**ik*ﬁtﬁﬂtt****t
F216| :
F216| 38 WRITE16 SEC ; ANTICIPATE WPROT ERR.
F217| B8 CLV ; TO INDICATE WRITE PROTECT ERROR INSTEAD OF
F218| ; INTERRUPT
F218| BD 8DC@ LDA Q6H, X
F21B| BD 8EC@ LDA Q7L, X ; SENSE WPROT FLAG.
F21E| 3@F5 BMI WEXIT ; BRANCH IF WRITE PROTECTED
F22@| A9 FF WRIT1 LDA #2FF ; SYNC DATA.
F222| 9D 8FC@ STA Q7H, X ; (5) GOTO WRITE MODE
F225| 1D 8cC@ ORA Q6L, X ; (4)
F228| AQ 24 LDY #24 ; (2) FOR FIVE NIBLS.
F22A| EA NOP : (2)
F22B| 48 PHA : (4)
F22C| 68 PLA ; (3)
F22D| 48 WSYNC PHA ; (4) EXACT TIMING
F22E| 68 PLA : (3)
F22F| 2@ BBF2 JSR WNIBL?7 ; (13,9,6) WRITE SYNC
F232| 88 DEY : (2)
F233| D@F8 BNE WSYNC ; (2*) MUST NOT CROSS PAGE!
F235| A9 DS LDA #2D5 ; (2) 1ST DATA MARK
F237| 29 BAF2 JSR WNIBLY ; (15,9,6)
F23A| A9 AA LDA #2AA ; (2) 2ND DATA MARK
F23C| 2@ BAF2 JSR WNIBLY ; (15,9,6)
F23F| A9 AD LDA #2AD ; (2) 3RD DATA MARK
F241| 2@ BAF2 JSR WNIBLY ; (15,9,6)
F244| A® 55 LDY #55 ; (2) NBUF2 INDEX
F246| EA NOP ; (2) FOR TIMING
F247| EA NOP : (2)
F248| EA NOP ; (2)
F249| D228 BNE VRYFRST ; (3) BRANCH ALWAYS
F24B| AD EFFF WINTRPT LDA INTERUPT ; (4) POLL INTERRUPT LINE
F24E| @5 8B ORA IMASK : (3)
F259| 38 SEC : (2)
F251| 1@57 BPL SERVICE ; (2) BRANCH IF INTERRUPT HAS OCCURED
F253| 3009 VRYFRST BMI WRTFRST ; (3) FOR TIMING.
F255| B9 22@3 WRTFRST LDA NBUF2,Y ; (4)
F258| 9D 8DC@ STA Q6H, X ; (5) STORE ENCODED BYTE
F25B| BD 8CCg@ LDA Q6L, X ; (4) TIME MUST = 32 US PER BYTE!
F25E| 88 DEY i (2)
F25F| 1@EA BPL WINTRPT ;s (3) (2 IF BRANCH NOT TAKEN)
F261| 98 TYA ; (2) INSURE NO INTERRUPT THIS BYTE
F262| 3223 BMI WMIDLE ; (3) BRANCH ALWAYS.
F264| AD EFFF WNTRPT1 LDA INTERUPT ; (4) POLL INTERRUPT LINE
F267| 25 8B WMIDLE ORA IMASK : (3)
F269| 38 SEC : (2)
F26A| 3002 BMI WDATA2 ; (3) BRANCH IF NO INTERRUPT
F26C| 1@3C BPL SERVICE ; GO SERVICE INTERRUPT.
F26E| C8 WDATA2 INY : (2)
F26F| B9 20@2 LDA NBUF1,Y ; (4)
F272| 9D 8DC@ STA Q6H, X ; (5) STORE ENCODED BYTE
F275| BD 8CC@ LDA Q6L, X ; (4)
F278| C2 E4 CPY #2E4 ; (2) WITHIN 1 MS OF COMPLETION?
F27A| D@ZES8 BNE WNTRPT1 ; (3) (2) NO KEEP WRITTING AND POLLING.
F27C| EA NOP : (2)
F27D| C8 INY ; (2)
F27E| EA WDATA3 NOP : (2)
F27F| EA NOP ; (2)
F289| 48 PHA ; (4)
F281| 68 PLA ; (3)
F282| B9 2222 LDA NBUF1,Y ; (4) WRITE LAST OF ENCODED BYTES
F285| 9D 8DC@ STA Q6H, X ; (5) WITHOUT POLLING INTERRUPTS.
F288| BD 8CC@ LDA Q6L, X ; (4)
F28B| A5 96 LDA CKSUM ; (3) NORMALLY FOR TIMING
F28D| C8 INY : (2)
F28E| D@ZEE BNE WDATA3 : (3) (2)
F292| Foo2 BEQ WRCKSUM ; (3) BRANCH ALWAYS
F292| 2@ BBF2 WRCKSUM JSR WNIBL?7 ; (13,9,6) GO WRITE CHECK SUM!!
F295| 48 PHA : (3)
F296| 68 PLA : (4)
F297| B9 C@F3 WRBITSLMK LDA BITSLIPMK,Y ; (4) LOAD BIT SLIP MARK
F29A| 2@ BDF2 JSR WNIBL ; (6,9,6)
F29D| C8 INY : (2)
F29E| C2 @24 CPY $24 ;i (2)
F2A@| D@F5 BNE WRBITSLMK : (2) (3)
F2A2| 18 CLC : (2)
F2A3| BD 8EC@ NOWRITE LDA Q7L, X ; OUT OF WRITE MODE.
F2A6| BD 8CCg@ LDA Q6L, X ; TO READ MODE.
F2A9| 62 RTS ; RETURN FROM WRITE.
F2AA| ;
F2AA| 2C 54F3 SERVICE BIT SEV ; SET VFLAG TO INDICATE INTERRUPT
F2AD| 2@ A3F2 JSR NOWRITE ; TAKE IT OUT OF WRITE MODE!
F2B@| A5 8F LDA 28F
F2B2| 12@2 BPL $012
@234] 85 8B STA IMASK )
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F2B6| C6 8F $2102 DEC 28F

F2B8| 58 CLI ; COULD NOT HAVE GOT HERE WITHOUT CLI OK
F2B9| 62 RTS

2BA ;

EZBA: :-ittit*****t*itt***tiﬂt**t*i*

F2BA| H *

F2BA| ; 7-BIT NIBL WRITE SUBRS *

F2BA| H *

F2BA| H A-REG OR'D PRIOR EXIT *

F2BA| H CARRY CLEARED *

F2BA| ; *

FZBA' '-*ii**iikiitﬁ*tt*tt**iii****t

F2BA| H

F2BA| 18 WNIBLY CLC ; (2) 9 CYCLES, THEN WRITE
F2BB| 48 WNIBL7 PHA ; (3) 7 CYCLES, THEN WRITE
F2BC| 68 PLA : (4)

F2BD| 9D 8DC@ WNIBL STA Q6H, X ; (5) NIBL WRITE SUB

F2Cg| 1D 8ccg ORA Q6L, X ; (4) CLOBBERS ACC. NOT CARRY
F2C3| 62 RTS

F2Cc4 H

F2g4: '-iti*t**tiii***i***i*ttti**k*

F2C4| ; *

F2Cc4| H PRENIBILIZE SUBR *

F2c4| ; (16-SECTOR FORMAT) *

F2c4| H *

F2C4| '-***a***tti*!i*t**ttk*itttﬁ**

F2C4| ; *

F2C4| ; CONVERTS 256 BYTES OF *

F2c4| ; USER DATA IN (BUF) INTO *

F2c4| ; ENCODED BYTES TO BE *

F2c4) ; WRITTEN DIRECTLY TO DISK *

F2Cc4| ; ENCODED CHECK SUM IN *

F2Cc4| ; ZERO PAGE 'CKSUM' *

F2C4| ; *

F2C4| ; ==== ON ENTRY ---- *

F2c4| H *

F2C4| ; BUF IS 2-BYTE POINTER *

F2c4| H TO 256 BYTES OF USER *

F2Cc4| H DATA. *

F2c4) ; *

F2Cc4| ; A-REG CHECK SUM. *

F2c4| ; X-REG UNCERTAIN *

Fa2c4| ; Y-REG HOLDS @. *

F2C4| s CARRY SET. *

F2Cc4| H *

cmq] '-*****i**t**tt*ttttt*tk*t*t*t

F2c4| ;

F2C4| A2 @2 PRENIB16 LDX #22 ; START NBUF2 INDEX.

F2C6| AZ 22 LDY #20 ; START USER BUF INDEX.
F2c8| 88 PRENIB1 DEY ; NEXT USER BYTE

F2C9| B1 9B LDA (BUF), Y

F2CB| 4A LSR A ; SHIFT TWO BITS OF

F2CC| 3E 2123 ROL NBUF2-1, X ; CURRENT USER BYTE

F2CF| 4A LSR A ; INTO CURRENT NBUF2

F2D@| 3E 2123 ROL NBUF2-1, X ; BYTE.

F2D3| 99 @21@2 STA NBUF1+1,Y ; (6 BITS LEFT).

F2D6| E8 INX ; FROM & TO $55

F2D7| E@ 56 CPX #56

F2D9| 92ED BCC PRENIB1 ; BR IF NO WRAPAROUND

F2DB| A2 22 LDX $20 ; RESET NBUF2 INDEX

F2DD| 98 TYA ; USER BUF INDEX

F2DE| D@ZES8 BNE PRENIB1 ; (DONE IF ZERO)

F2E@| A@ 56 LDY #56 ; (ACC=@ FOR CHECK SUM)
F2E2| 59 2223 PRENIB3 EOR NBUF2-2,Y ; COMBINE WITH PREVIOUS
F2ES5| 29 3F PRENIB2 AND #23F ; STRIP GARBAGE BITS

F2E7| AA TAX ; TO FORM RUNNING CHECK SUM
F2E8| BD 55F3 LDA NIBL,X ; GET ENCODED EQUIV.

F2EB| 99 2123 STA NBUF2-1,Y ; REPLACE PREVIOUS

F2EE| B9 2293 LDA NBUF2-2,Y ; RESTORE ACTUAL PREVIOUS
F2F1| 88 DEY

F2F2| D@ZEE BNE PRENIB3 ; LOOP UNTIL ALL OF NBUF2 IS CONVERTED.
F2F4| 29 3F AND #3F

F2F6| 59 @21@2 PRENIB4 EOR NBUF1+1,Y ; NOW DO THE SAME FOR

F2F9| AA TAX ; NIBBLE BUFFER 1

F2FA| BD 55F3 LDA NIBL,X ¢+ TO DO ANY BACK TRACKING (NBUF1-1)
F2FD| 99 2222 STA NBUF1,Y

F302| B9 2122 LDA NBUF1+1,Y ; RECOVER THAT WHICH IS NOW 'PREVIOUS'
F323| C8 INY

F304| D@F@ BNE PRENIB4

F326| AA TAX + USE LAST AS CHECK SUM
F3@7| BD 55F3 LDA NIBL, X

F32A| 85 96 STA CKSUM

F3@C| 4C 4CF3 JMP SET1MEG ; ALL DONE.

F32F| H

FagFl '-i*itﬁttkﬁxttii****ttt*k***

F30F | : *

F30F| H POSTNIBLIZE SUBR *

F30F| H 16-SECTOR FORMAT *

F32F| H *
6‘301:“ :ttit*kkt**k***t*ﬁt**t*itt* J
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F32F| H
F3gF| 38 POSTNIB16 SEC
F310| A@ 55 LDY #55 ; FIRST CONVERT TO 6 BIT NIBBLES
F312| A9 22 LDA #2020 ; INIT CHECK SUM
F314| BE @223 PNIBL1 LDX NBUF2, Y ; GET ENCODED BYTE
F317| 5D @@F3 EOR DNIBL, X
F31A| 39392 BMI SET1MEG ; SET 1 MHZ
F31C| 99 2223 STA NBUF2, Y ; REPLACE WITH 6 BIT EQUIV.
F31F| 88 DEY
F329| 126 BPL PRENIB1 ; LOOP UNTIL DONE WITH NIBBLE BUFFER 2
F322| c8 INY ; NOW Y=@
F323| BE 2022 PNIBL2 LDX NBUF1,Y ; DO THE SAME WITH
F326| 5D @@F3 EOR DNIBL, X
F329| 99 2202 STA NBUF1, Y ; NIBBLE BUFFER 1
F32C| C8 INY ; DO ALL 256 BYTES
F32D| D@F4 BNE PNIBL2
F32F| A6 96 LDX CKSUM ; MAKE SURE CHECK SUM MATCHES
F331| 5D @@F3 EOR DNIBL, X ; BETTER BE ZERO
F334| D@16 BNE POSTERR ; BRANCH IF IT IS
F336| A2 56 POST1 LDX #56 ; INIT NBUF2 INDEX
F338| CcA POST2 DEX ; NBUF IDX $55 TO $@2
F339| 30FB BMI POST1 ; WRAPAROUND IF NEG .
F33B| B9 2222 LDA NBUF1,Y
F33E| 5E 2223 LSR NBUF2, X ; SHIFT 2 BITS FROM
F341| 2A ROL A ; CURRENT NBUF2 NIBL
F342| SE 2223 LSR NBUF2, X ; CURRENT NBUF1
F345| 2A ROL A ; NIBL.
F346| 91 9B STA (BUF),Y : BYTE OF USER DATA
F348| C8 INY ; NEXT USER BYTE
F349| D@ED BNE POST2
F34B| 18 CLC ; GOOD DATA
F34C| F34C POSTERR .EQU *
F34C| AD DFFF SET1MEG LDA ENVIRON
F34F| 29 82 ORA #ONEMEG ; SET TO ONE MEGAHERTZ CLOCK RATE
F351| 8D DFFF STA ENVIRON
F354| 62 SEV RTS ; (SEV USED TO SET VFLAG)
F355 H
F355: :-***ﬁtt*kt*ti*k**k!k**ttttt
F355| H *
F355| ; 6-BIT TO 7-BIT *
F355| ; NIBL CONVERSION TABLE *
F355| ; *
F355| ,-ttktt*tttk**tﬂtt****t*t**t
F355| ; *
F355] H CODES WITH MORE THAN *
F355| H ONE PAIR OF ADJACENT *
F355] ; ZEROES OR WITH NO *
F355] H ADJACENT ONES (EXCEPT *
F355| ; B7) ARE EXCLUDED. *
F355] H *
F355| '-i***i**tttt*ﬂ*ttt*i**tittt
F355| ;
F355| 96 97 9A 9B 9D 9E 9F NIBL .BYTE 96,97, 94, 9B, QD,QE,QF,A6,ZA7,ZAB,ZAC,@AD,{DAE,@AF,ZBZ,ZBB,QIB4,¢B5
F35C| A6 A7 AB AC AD AE AF
F363| B2 B3 B4 BS
F367| B6 B7 B9 BA BB BC BD .BYTE ZBG,GB7,ZBQ,ZBA,DBB,ZBC,ZBD,ZBE,ﬁBF,GCB,ECD,ZCE,ZCF,ZD:%,QSDG,ZD?
F36E| BE BF CB CD CE CF D3
F375| D6 D7
F377| D9 DA DB DC DD DE DF .BYTE ZDQ,ZDA,ﬁDB,ﬂDC,ZDD,EDE,EDF,ZES,ZE6,¢E7,¢E9,ﬁEA,ZEB,ﬁEC,ﬂED,ﬂEE
F37E| E5 E6 E7 E9 EA EB EC
F385| ED EE
F387| EF F2 F3 F4 F5 Fé F7 -BYTE @EF, @F2,@F3,9F4,@F5,@F6,2F7,@F9,2FA, 2FB, @FC, FD, @FE, OFF
F38E| F9 FA FB FC FD FE FF
F395] H
F395| ;ﬂ*iti*****tk**t*tt****tﬂu*
F395| ; *
F395] ; 7-BIT TO 6-BIT *
F395] H 'DENIBLIZE' TABL *
F395| ; (16-SECTOR FORMAT) *
F395| H *
F395| ? VALID CODES *
F395] ; $96 TO $FF ONLY. *
F395| H *
F395| H *
F395| H CODES WITH MORE THAN *
F395] H ONE PAIR OF ADJACENT *
F395) H ZEROES OR WITH NO *
F395| H ADJACENT ONES (EXCEPT *
F395| H BIT 7) ARE EXCLUDED *
F395| ,-tt****i*ti*t*tii**t**tt***
F395| ;
F395| F309 DNIBL .EQU REGRWTS+32@2
F395| 21 22 21 .BYTE 21,029, 21
F398| 98 99 @2 @3 9C @4 @5 .BYTE 98,99,02,23,9C,24,05,06, %A%, 2A1, PA2, PA3, @A4, @AS, @7, @8, BA8
F39F| @26 A® Al A2 A3 A4 AS
F3A6| 27 28 A8
F3A9| A9 AA 29 @A @B @C @D .BYTE @A9,2AA, 29,@A, 2B, 2C, 2D, 2BY, B1,@E, oF,12,11,12,13,28B8,14,15
F3Bg| B2 Bl @E @F 12 11 12
F3B7| 13 B8 14 15
F3BB| 16 17 18 19 1A -BYTE 16,17,18,19,1A )
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F3Cg| DE AA EB FF C4 C5 C6 BITSLIPMK .BYTE ODE, 2AA, 2EB, @FF, @C4, @C5,@C6, 2C7,2C8, C9, &CA, 1B, 2CC, 1C, 1D, 1E
F3C7| C7 C8 C9 CA 1B CC 1C
F3CE| 1D 1E
F3D@| D@ D1 D2 1F D4 D5 29 -BYTE D@, 2D1,@D2, 1F,@D4,@D5, 20, 21,@D8,22,23,24,25,26,27,28,2EQ@, PE1
F3D7| 21 D8 22 23 24 25 26
F3DE| 27 28 E@ El
F3E2| E2 E3 E4 29 2A 2B E8 .BYTE 9E2,@2E3,QE4,29,2A, 2B, 2ES8, 2C, 2D, 2E, 2F, 32, 31,32, @FQ, 2F1, 33, 34
F3E9| 2C 2D 2E 2F 3@ 31 32
F3Fg| F@ F1 33 34
F3F4| 35 36 37 38 F8 39 3A .BYTE 35,36,37,38,0F8, 39, 3A, 3B, 3C, 3D, 3E, 3F
F3FB| 3B 3C 3D 3E 3F
F409|
F4zg| ;*tttutitttiiii***itt*kt**
F402| ; *
Fa402| ; FAST SEEK SUBROUTINE *
F429| ; *
quz[ '-i*tt*ti*k*t*tk*****tiii*k
F422| H *
F422| H —==== ON ENTRY ---- *
F422| H *
F409| ; X-REG HOLDS SLOTNUM *
F422| H TIMES $1@ *
F42a| ; *
F400| ; A-REG HOLDS DESIRED *
F409| H HALFTRACK. *
F429| H *
F409)| ; CURTRK HOLDS DESIRED *
F409| H HALFTRACK. *
F429| H *
F4a| ; ~=== ON EXIT =---- *
F429| : *
F429| ; A-REG UNCERTAIN. *
F4go| ; Y-REG UNCERTAIN. *
F4992| ; X-REG UNDISTURBED. *
F429| H b
F409| ; CURTRK AND TRKN HOLD *
F409| ; FINAL HALFTRACK. *
F422)| H *
F422)| ;  PRIOR HOLDS PRIOR *
Fa4002| H HALFTRACK IF SEEK *
F429| H WAS REQUIRED. *
F429| ; *
F409| ; MONTIMEL AND MONTIMEH *
F422| H ARE INCREMENTED BY *
Fagg| H THE NUMBER OF *
Fa42d| H 10@ USEC QUANTUMS *
F409)| H REQUIRED BY SEEK *
F409)| ; FOR MOTOR ON TIME *
F422)| H OVERLAP. *
Faga| H *
F429| ; === VARIABLES USED —--- *
F409| ; *
Fa40g| ; CURTRK, TRKN, COUNT, *
Fa422| H PRIOR, SLOTTEMP *
F402| H MONTIMEL, MONTIMEH *
F429| ; *
Fqﬂzl ;iti*ktttt*t**ﬂ*!k**ttttti
F40%| H
F4@@| 85 9E SEEK STA TRKN ; SAVE TARGET TRACK
F4g2| C5 8C CMP CURTRK ; ON DESIRED TRACK?
F4g4| Fo42 BEQ SETPHASE ; YES, ENERGIZE PHASE AND RETURN
F4g6| A9 2@ LDA #29
F498| 85 95 STA TRKCNT ; HALFTRACK COUNT.
F4gA| AS5 8C SEEK2 LDA CURTRK ; SAVE CURTRK FOR
F4@C| 85 9D STA PRIOR ; DELAYED TURN OFF.
F4QE| 38 SEC
F4QF| ES5 9E SBC TRKN ; DELTA-TRACKS.
F411| F@31 BEQ SEEKEND ; BR IF CURTRK=DESTINATION
F413| B@@6 BCsS ouT ; (MOVE OUT, NOT IN)
F415| 49 FF EOR #OFF ; CALC TRKS TO GO.
F417| E6 8C INC CURTRK ; DECR CURRENT TRACK (OUT)
F419| 9224 BCC MINTST ; (ALWAYS TAKEN).
F41B| 69 FE ouT ADC #OFE s CALC TRACKS TO GO.
F41D| Cé6 8C DEC CURTRK ; DECR CURRENT TRACK (OUT)
F41F| C5 95 MINTST CMP TRKCNT
F421| 92@2 BCC MAXTST ; AND 'TRKS MOVED'
F423| A5 95 LDA TRKCNT
F425| C9 29 MAXTST CMP #29
F427| Bo@2 BCs STEP2 ; IF TRKCNT>$@8 LEAVE Y ALONE (Y=$@8)
F429| A8 STEP TAY ; ELSE SET ACCELERATION INDEX IN Y
F42A| 38 SEC
F42B| 2@ 48F4 STEP2 JSR SETPHASE
F42E| B9 67F4 LDA ONTABLE, Y ; FOR 'ONTIME'
F431| 2@ 56F4 JSR MSWAIT ; (12@ USEC INTERVALS)
F434| AS 9D LDA PRIOR
F436| 18 CLC ; FOR PHASE OFF
F437| 20 4AF4 JSR CLRPHASE ; TURN OFF PRIOR PHASE
F43A| B9 7@F4 LDA OFFTABLE, Y ; THEN WAIT 'OFFTIME'
F43D| 2@ 56F4 JSR MSWAIT ; (122 USEC INTERVALS)
\FMZI E6 95 INC TRKCNT ; 'TRACKS MOVED' COUNT. )
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F442| D@C6 BNE SEEK2 ; (ALWAYS TAKEN)
F444| 2@ S6F4 SEEKEND JSR MSWAIT ; SETTLE 25 MSEC
F447| 18 CLC ¢+ SET FOR PHASE OFF
F448| AS 8C SETPHASE LDA CURTRK ; GET CURRENT TRACK
F44A| 29 @3 CLRPHASE AND #23 ; MASK FOR 1 AND 4 PHASES
F44C| 2A ROL A ; DOUBLE FOR PHASE ON/OFF INDEX
F44D| @5 81 ORA IBSLOT
F44F| AA TAX
F45¢| BD 8@C@ LDA PHASEOFF, X ; TURN ON/OFF ONE PHASE
F453| A6 81 LDX IBSLOT ; RESTORE X-REG
F455| 62 SEEKRTS RTS + AND RETURN
F456 ;
F456: :-*itktt*tititt***iit***ti*tt
F456| ; *
F456| H MSWAIT SUBROUTINE *
F456| H *
F456' '-t**tt**itttﬁ*****tktttttt*i
F456| H *
F456| H DELAYS A SPECIFIED *
F456| H NUMBER OF 1@@ USEC *
F456| : INTERVALS FOR MOTOR *
F456| H ON TIMING *
F456| ; *
F456| H ~=== ON EXIT =-===- *
F456| ; *
F456]| H A-REG HOLDS $2@ *
F456| H X-REG HOLDS $2¢ *
F456| ; Y-REG UNCHANGED *
F456| H CARRY SET *
F456| H *
F456| ; MONTIMEL, MONTIMEH *
F456| H ARE INCREMENTED ONCE *
F456| ; PER 192 USEC INTERVAL *
F456| H FOR MOTOR ON TIMING *
F456| H *
F456| H —-—-- ASSUMES -=--- *
F456| H *
F456| H 1 USEC CYCLE TIME *
F456| H *
F456| ’-tttt**itiiﬁ*ttittﬁ*t*i*t***
F456| :
F456| A2 11 MSWAIT LDX #11
F458| CcA MSW1 DEX ; DELAY 86 USEC
F459| D@FD BNE MSW1
F45B| E6 99 INC MONTIMEL
F45D| D@@2 BNE MSW2 ; DOUBLE BYTE INCREMENT
F4S5F| E6 9A INC MONTIMEH
F461| 38 MSW2 SEC
F462| E9 21 SBC #21 ; DONE IN INTERVALS
F464| D@Fg@ BNE MSWAIT ; (A-REG COUNTS)
F466| 62 RTS
F467| H
F467| '-ﬂiiittﬂtt*t*i*n*tt*iikt*t
F467| ; *
F467| ; PHASE ON-, OFF-TIME *
F467| H TABLES IN 1@@-USEC *
F467| H INTERVALS. (SEEK) *
F467| H *
F467| ;*k**i*ﬁt****tiﬂtt*titﬂ*t*
F467| H
F467| @1 32 28 24 2@ 1E 1D ONTABLE .BYTE 21,39,28,24,29,1E,1D,1C, 1C
F46E| 1C 1C
F47@| 7@ 2C 26 22 1F 1E 1D OFFTABLE .BYTE 71¢,2¢c,26,22,1F,1E,1D,1C, 1C
F477| 1C 1C
F479|
F479| 86 83 BLOCKIO STX IBTRK
F47B| A® 25 LDY #25
F47D| 48 PHA
F47E| @A TRKSEC ASL A
F47F| 26 83 ROL IBTRK
F481| 88 DEY
F482| D@FA BNE TRKSEC
F484| 68 PLA
F485| 29 @7 AND $27
F487| A8 TAY
F488| B9 AQF4 LDA SECTABL, Y
F48B| 85 84 STA IBSECT
F48D| 29 @@F@ JSR REGRWTS
F492| B@@B BCS QUIT
F492| E6 86 INC IBBUFP+1
F494| E6 84 INC IBSECT
F496| E6 84 INC IBSECT
F498| 20 @oF@ JSR REGRWTS
F49B| C6 86 DEC IBBUFP+1
F49D| AS 88 QUIT LDA IBSTAT
F49F| 62 RTS
F4Ag| ;
FAAQ| 22 24 28 2C @1 @5 @9 SECTABL .BYTE 22,024,28,9C,21,25,29,2D
F4A7| @D
F4A8[ '-**tttttk***tﬂttti*itttit*ﬂ*t*** )
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F4A8| H *
F4A8| H JOYSTICK READ ROUTINE *
F4A8| H *
F4A8' '-tttt!k**tt*ﬁi*tk*ttiﬁn*tt**ttii
F4A8| ; ENTRY ACC= COUNT DOWN HIGH *
F4A8| ; X&Y= DON'T CARE *
F4A8| H *
F4A8| H EXIT ACC= TIMER HIGH BYTE *
F4A8| ; Y= TIMER LOW BYTE *
F4A8| H CARRY CLEAR *
F4A8| : *
F4A8| ; IF CARRY SET, ROUTINE *
F4A8| H WAS INTERRUPTED & *
F4A8| H ACC & Y ARE INVALID *
F4A8' '-ti*t***t**iﬁﬂtt**ttt*t**ti*itit
F4A8| H
F4A8| FFD9 TIMLATCH .EQU ZFFD9
F4A8| FFD8 TIMER1L -.EQU ZFFD8
F4A8| FFD9 TIMER1H -EQU @FFD9
F4A8| C@66 JOYRDY -EQU 2C266
F4A8| H
F4A8| F4A8 ANALOG .EQU * ; CARRY SHOULD BE SET!
F4A8| 8D DYFF STA TIMLATCH ; START THE TIMER!
F4AB| AD EFFF ANLOG1 LDA INTERUPT
F4AE| 2D 66C@ AND JOYRDY ; WAIT FOR ONE OR THE OTHER TO GO LOW
F4B1| 32F8 BMI ANLOG1
F4B3| AD 66C@ LDA JOYRDY ; WAS IT REALLY THE JOPYSTICK?
F4B6| 322C BMI GOODTIME ; NOPE, WHAT TIME IS IT?
F4B8| 18 CLC ; TIME'S A SLIP SLIDIN AWAY
F4B9| AD D9FF LDA TIMER1H ; NOW, WHAT TIME IS IT?
F4BC| AC DS8FF LDY TIMER1L
F4BF| 1223 BPL GOODTIME ; TIME WAS VALID!
F4C1l| AD D9FF LDA TIMER1H ; HI BYTE CHANGED
F4C4| 62 GOODTIME RTS
F4C5|
F4CS| .END
SYMBOL TABLE DUMP
AB - Absolute LB - Label UD - Undefined MC - Macro
RF - Ref DF - Def PR - Proc FC - Func
PB - Public PV - Private CS - Consts
ALDONE1 LB F@EB | ALLDONE LB F@E3 | ALLOFF LB F118 | ANALOG LB F4A8 | ANLOG1 LB F4AB |
BITSLIPM LB F3CZ | BLOCKIO LB F479 | BUF AB @2@9B | CHKDRV LB F12B | CHKDRV1 LB F12D |
CHKINT LB F1AA | CKDRTS LB F13D | CKSUM AB 2296 | CLRPHASE LB F44A | CONWAIT LB F@254 |
CORRECTV LB F@C4 | COUNT AB @295 | CSSTV AB 2297 | CSUM AB 2289 | CSUM1 AB 2297 |
CURTRK AB @@8C | DISKIO PR ---- | DNIBL LB F32@ | DRIVSEL LB F@35 | DRVI1EN AB C@8B |
DRVERR LB FZE8 | DRVINDX LB F13E | DRVOEN AB CZ8A | DRVOTRK AB @2@85 | DRVWAIT LB F@41 |
DVMOT AB @@EZ | ENVIRON AB FFDF | ENVTEMP AB @@9F | GOCAL LB F@A7 | GOCAL1 LB F2A6 |
GOODTIME LB F4C4 | GOSEEK LB F115 | GOSERV LB F1B4 | HNDLERR LB F@EA | HRDERRS AB 2282 |
IBBUFP AB 2285 | IBCMD AB 2287 | IBDERR AB 2282 | IBDRVN AB 2282 | IBNODRV AB 2282 |
IBRERR AB 2283 | IBSECT AB @2@84 | IBSLOT AB 2281 | IBSMOD AB 92289 | IBSTAT AB 2288 |
IBTRK AB 2283 | IBWPER AB 2281 | IMASK AB @@8B | INTERUPT AB FFEF | IOBPDN AB 228A |
JOYRDY AB C@66 | LAST AB 2295 | MAXTST LB F425 | MINTST LB F41F | MONTIMEH AB @@9A |
MONTIMEL AB @@99 | MOTOF LB F@52 | MOTOROFF AB C@88 | MOTORON AB C@289 | MSW1 LB F458 |
MsSW2 LB F461 | MSWAIT LB F456 | MYSEEK LB F1¢4 | NBUF1 AB 222@ | NBUF2 AB @3@2 |
NIBL LB F355 | NODRIVER LB F@64 | NOWRITE LB F2A3 | NXOFF LB F11A | OFFTABLE LB F479@ |
OK LB F@48 | ONEMEG AB 0@8@ | ONTABLE LB F467 | OUT LB F41B | PHASEOFF AB C@8@ |
PHASEON AB C@81 | PHASON AB C281 | PHSOFF AB C@Z82 | PNIBL1 LB F314 | PNIBL2 LB F323 |
POST1 LB F336 | POST2 LB F338 | POSTERR LB F34C | POSTNIB1 LB F3@F | PRENIB1 LB F2C8 |
PRENIB16 LB F2C4 | PRENIB2 LB F2E5 | PRENIB3 LB F2E2 | PRENIB4 LB F2F6 | PRIOR AB 229D |
Q6H AB C@28D | Q6L AB C@28C | Q7H AB C@28F | Q7L AB C@Z8E | OQUIT LB F49D |
RD1 LB F14D | RD2 LB F157 | RD3 LB F163 | RD4 LB F16E | RDS LB F182 |
RDSA LB F181 | RD6 LB F195 | RDAl LB F1C4 | RDA2 LB F1CE | RDA3 LB F1D9 |
RDA4 LB F1E7 | RDAS LB F1EF | RDA6 LB F2@1 | RDA7 LB F2¢B | RDADR16 LB F1B9 |
RDAFLD LB F1E5 | RDASN1 LB F1C9 | RDASYN LB F1BD | RDCKSUM LB F1A® | RDERR LB F1B7 |
RDEXIT LB F214 | RDRIGHT LB F@AC | READ16 LB F148 | REGRWTS LB F@@@ | RETRYCNT AB 2293 |
RSYNC LB F14A | RSYNC1 LB F152 | RTTRK LB F@C@ | SECT AB 2298 | SECTABL LB F4AQ |
SEEK LB F42@ | SEEK1 LB F105 | SEEK2 LB F4QA | SEEKCNT AB ©2294 | SEEKEND LB F444 |
SEEKRTS LB F455 | SERVICE LB F2AA | SETIMEG LB F34C | SETPHASE LB F448 | SETTRK LB F125 |
SEV LB F354 | STEP LB F429 | STEP2 LB F42B | TEMP AB @297 | TIMER1IH AB FFD9 |
TIMERIL AB FFD8 | TIMLATCH AB FFD9 | TRACK AB 2299 | TRKCNT AB 2295 | TRKN AB @@9E |
TRKN1 AB @299 | TRKSEC LB F47E | TRYADR LB F@83 | TRYADR2 LB F@8A | TRYTRK LB F@69 |
TRYTRK2 LB F@7F | TWOMEG AB @@7F | VOLUME AB @@9A | VRYFRST LB F253 | WDATA2 LB F26E |
WDATA3 LB F27E | WEXIT LB F215 | WINTRPT LB F24B | WMIDLE LB F267 | WNIBL LB F2BD |
WNIBL7 LB F2BB | WNIBLY LB F2BA | WNTRPT1 LB F264 | WRBITSLM LB F297 | WRCKSUM LB F292 |
WRIT LB F@F9 | WRIT1 LB F22¢0 | WRITE1l6é LB F216 | WRTFRST LB F255 | WSYNC LB F22D |
Assembly complete: 1276 lines
[] Errors flagged on this Assembly
65@2 OPCODE STATIC FREQUENCIES
ADC : 1 m
k AND H 8 ' %k ok ok kok ok )
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ASL : 3 |
BCC : lg | Kk okkok ok ok ok
BCS : 7 | Kokokk ok ok
BEQ : 8 | AAkhkkkk Kk
BIT : 3 | R
BMI H lg I Kok okok ok ok ok ok
BNE H 38 | Kk kA AA AKX AA KRR Rkkkk Ak Rk Ak Ak Ak k k&
BPL H 28 l dedk ok ok k ok ok ok Kk ok ok ok sk ok ok ok ok ok ok ok ok ok
BVC : 1 m
CLC B 9 I * ok ok ok ok ok ok
CLI : A
CLV : 1l m
CMP : 14 | ok ok ok Kk ok ok ok ok ok ok ok
CPX : 1 m
CPY : 4 | ok
DEC : S | kxkx
DEX : 2 | x
DEY : 13 ' hkokok ok okokok ok ok ok
EOR : 8 ' Kok okok ok ok ok
INC : 12 ' kodkokok ok ok ok Kk
INX : 2 | *
INY H 12 l kkkokokhkokokk
JMP : 2 | *
JSR H 39 | Kk Kk ko ok ok k ok Kk ok ok Kk kK Kk k ko sk ok ok sk sk ok ok ok ok sk ok ok ok ok
LDA : 86 M *!i**ﬂ*ttk*iit*iittﬁttt**ﬁ***ktt**ﬁ*t*t***titti*i*****t*it*k*ttttttkﬂ**tttt
LDX H 12 | dkokok ok ok ok ok ok ok
LDY : 18 I ok kok ok okkokkokk kok Kk
LSR : 9 I kokkok ok ok k
NOP H 13 I Kokokok ok ok ok ok ok ok ok
ORA H 9 | Kok ok ok ok ok ok
PHA H 1@ I deok kok ok ok ok ok
PHP : 4 | xxx
PLA H 11 ' Kk kkkkkkk
PLP : 3 | =
ROL : 7 | *kkok ok ok
ROR H 6 I * ok ok ok ok
RTS H 16 | kok dok kok ok ok ok ok ok ok ok ok
SBC : 2 | *
SEC H 9 I Kok ok ok ok ok ok
SEI : 1 m
STA H 42 ' KAAKKKRK KKK KR KK KA AKRARANKR KRR AR kX Ak ok k k ok
STX : 1 m
STY : 3 |
TAX : 5 | Ak ok k
TAY : 3 | xx
TXA : 1 m
TYA : 4 | kkx
Minimum frequency = 1
Maximum frequency = 86
Average frequency = 12
Unused opcodes:
BRK BVS CLD RTI SED TSX TXS
Program opcode usage: 87 %
(1.22) That's all, Folks ...
\ J
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2203 | ;dddddddddddddddddd bbb ddbddddddddddddddddddddddb bk
200 | ;€ APPLE /// ROM - DIAGNOSTIC ROUTINES
200 | ;€ COPYRIGHT 1979 BY APPLE COMPUTER, INC.

2009 | ;éddddddddddddddddddsdsb bbb ddbkdddbdddddbddddddb bbb
2200 |

2003 | .ABSOLUTE

2000 | .PROC  SARATESTS

2020 |

gzggl ’-**t*t*ﬁ****k*tﬁtt*tt*t**ﬁ****ttttt**t****t***iik*****ttﬁtﬁttt****ktt
2000 | ;

2009| ; SARA DIAGNOSTIC TEST ROUTINES

2000 | : V\’ ” l

2003 | ; DECEMBER 18,1979

2000 : BY _ Z

2200 | ; W. BROEDNER & R. LASHLEY -~

2223 | ;

2223 | ; COPYRIGHT 1979 BY APPLE COMPUTER, INC.

p !

Zggg{ :-tk*****t***ktti*tt**tt*ti*kt**ttt*i*tk**ﬂ***tt*tittkitt***ﬂikii*itﬁt
2000 |

2008 2291 ROM .EQU 21

2000| 2200 ZRPG .EQU 20

2000| 2210 ZRPG1 .EQU 12

ooRd| 2918 PTRLO .EQU ZRPG1+28

202%| 2919 PTRHI .EQU ZRPG1+@9

200%| 221A BNK .EQU ZRPG1+@A

2000 2287 IBCMD .EQU 87

2ee2| 2285 IBBUFP .EQU 85

2003| 2291 PREVTRK .EQU 91 (

2ees| F419 BLOCKIO .EQU 2ra79 J'Y\ y) 0&
2202 225D cv .EQU 5D 0€ o né
2000| @FF STK® .EQU oFF Y ﬁ n
2eeo| 1419 IBNK .EQU 142@+PTRHI l

2008| 1819 PHPR .EQU 18@@+ZRPG1 (&
2000| CoPe KYBD .EQU  @Ceeo l a oY wn
2002 Coes KEYBD .EQU 2Coes &

2007| Co1o KBDSTRB .EQU 2Ce1 2

2000| CesS8 PDLEN .EQU 2ces58

2000| Co47 ADRS .EQU @cza

2002| Co52 GRMD .EQU 2CP5

2008| C@51 TXTMD .EQU 2cz51

2202| CP66 ADTO .EQU 2CP66

2208| CEDE DISKOFF .EQU 2ceDe

2000| CeF1l ACIAST .EQU 2CeF1 / é
2003| COF2 ACIACM .EQU 2CPF2

2202| CoF3 ACIACN .EQU 2CeF 3 l@

20| Cloe SLT1 .EQU 2C100

2008| C200 SLT2 .EQU 2200 r e
2002 C309 SLT3 .EQU 2C 309 w

2002| C400 SLT4 .EQU 2C4a0e V"" 3
@0@3| CFFF EXPROM .EQU @CFFF C ] W
2020| FFD@ ZPREG .EQU @FFDY ° ‘\/ -
@20@| FFDF SYSD1 .EQU @FFDF k 14 [~
@@@3| FFD2 SYSD2 .EQU @FFD2 W

200@| FFD3 SYsD3 .EQU @FFD3 ,e
20008| FFEZ SYSE® 'EQU  @FFE® [p/~ %@
2000| FFEF BNKSW .EQU @FFEF N [?
200%| FFE2 SYSE2 .EQU ZFFE2

900%| FFE3 SYSE3 .EQU @FFE3 ,,'f")
@003| FC25 COUT .EQU orC25 ; nwi
2203| FD@T CROUT1 .EQU @FD@7 A

@20®| FDEF KEYIN .EQU @FDEF

220@| FBC7 SETCVH .EQU @FBC7

@20@| FDI8 CLDSTRT .EQU 2FD98

202@| FDID SETUP .EQU @FD9D

2003| FIgl MONITOR .EQU 2F 991

2003 | ;

2002 | .ORG gF4cs

FAC5| @@ Bl B2 BA B9 1¢ @@ RAMTBL .BYTE @@,@Bl,2B2,2BA,2B9,10,22,13

F4CC| 13

F4CD| F4CD CHPG .EQU *

F4CD| 52 41 .ASCII "RA"

FACF| CD .BYTE  @CD ;M

FAD@| 52 4F .ASCII “RO"

F4D2| CD .BYTE  &CD ;M

F4D3| 56 49 .ASCII "VI"

F4D5| C1 .BYTE @Cl ;A

F4D6| 41 43 49 .ASCII “ACI"

F4D9| C1 .BYTE &Cl ;A

F4DA| 41 2F LASCII “A/"

FADC| C4 .BYTE @C4 ;D

FADD| 44 49 41 47 4E 4F 53 .ASCII "DIAGNOSTI"

F4E4| 54 49

F4E6| C3 .BYTE  @C3 ; C

F4E7| 5A .ASCII "z

F4E8| D@ .BYTE  @D@ ; P

FAE9| 52 45 54 52 .ASCII “RETR"

F4ED| D9 .BYTE  @D9 ;Y

F4EE| ;

(F4EE| ; SETUP SYSTEM y
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F4EE| H

F4EE| H

F4EE| A9 53 LDA #52+ROM ; TURN OFF SCREEN, SET 2MHZ SPEED
F4F@| 8D DFFF STA SYSD1 ; AND RUN OFF ROM

F4F3| A2 2@ LDX o2 ; SET BANK SWITCH TO ZERO
F4F5| 8E E@FF STX SYSEgZ

F4F8| 8E EFFF STX BNKSW

F4FB| 8E D@FF STX ZPREG ; AND SET 2ZERO PAGE SAME
F4FE| CA DEX

F4FF| 8E D2FF STX SYSD2 ; PROGRAM DDR'S

F522| 8E D3FF STX SYSD3

F525| 9A TXS

F526| E8 INX

F527| A9 @F LDA #oF

F5¢9| 8D E3FF STA SYSE3

F52C| A9 3F LDA #3F

F5¢E| 8D E2FF STA SYSE2

F511| A® @E LDY #2E

F513| B9 D@Cg@ DISK1 LDA DISKOFF, Y

F516| 88 DEY

F517| 88 DEY

F518| 1@F9 BPL DISK1

FS51A| AD @8Cg@ LDA KEYBD

FS51D| 29 @4 AND $24

F51F| D@3 BNE NXBYT

F521| 4C 86F6 JMP RECON

F524| H

F524| : VERIFY ZERO PAGE

F524| ;

F524| A9 21 NXBYT LDA $21 ; ROTATE A 1 THROUGH
F526| 95 o2 NXBIT STA ZRPG, X ; EACH BIT IN THE & PG
F528| D5 @@ CMP ZRPG, X s TO COMPLETELY TEST
F52A| D@FE NOGOOD BNE NOGOOD ; THE PAGE. HANG IF NOGOOD.
F52C| @A ASL A ; TRY NEXT BIT OF BYTE
F52D| D@F7 BNE NXBIT ; UNTIL BYTE IS ZERO.
F52F| E8 INX ; CONTINUE UNTIL PAGE
F532| D@F2 BNE NXBYT ; IS DONE.

F532| 8a CNTWR TXA ; PUSH A DIFFERENT

F533| 48 PHA ; BYTE ONTO THE

F534| E8 INX ¢+ STACK UNTIL ALL

F535| D@FB BNE CNTWR s STCK BYTES ARE FULL.
F537| CcA DEX ; THEN PULL THEM

F538| 86 18 STX PTRLO ; OFF AND COMPARE TO
F53A| 68 PULBT PLA ; THE COUNTER GOING

F53B| C5 18 CMP PTRLO ; BACKWARDS. HANG IF
F53D| D@EB BNE NOGOOD ; THEY DON'T AGREE.

F53F| Cé6 18 DEC PTRLO ; GET NEXT COUNTER BYTE
F541| D@F7 BNE PULBT ; CONTINUE UNTIL STACK
F543| 68 PLA ; IS DONE. TEST LAST BYTE
F544| D@E4 BNE NOGOOD ; AGAINST ZERO.

F546| H

F546| ; SIZE IN MEMORY

F546| H

F546| A2 @28 LDX $28 ; ZERO THE BYTES USED TO DISPLAY
F548| 95 1@ NOMEM STA ZRPG1, X ; THE BAD RAM LOCATIONS
F54A| CA DEX ; EACH BYTE= A CAS LINE
F54B| 1@FB BPL NOMEM ; ON THE SARA BOARD.
F54D| A2 @2 LDX $22 ; STARTING AT PAGE 2
F54F| 86 19 NMEM1 STX PTRHI ; TEST THE LAST BYTE
F551| A9 292 LDA {22 ; IN EACH MEM PAGE TO
F553| A@ FF LDY $OFF ; SEE IF THE CHIPS ARE
F555| 91 18 STA (PTRLO) , Y ; THERE.. (AVOID @ & STK PAGES)
F557| D1 18 CMP (PTRLO), Y ; CAN THE BYTE BE 0'D?
F559| Fea7 BEQ NMEM2

F55B| 2@ 48F7 JSR RAM ; NO, FIND WHICH CAS IT IS.
FS55E| 94 192 STY ZRPG1,X ; SET CORRES. BYTE TO S$FF
F562| A6 19 LDX PTRHI ; RESTORE X REGISTER
F562| E8 NMEM2 INX ; AND INCREMENT TO NEXT
F563| E@ C@ CPX $acoe ; PAGE UNTIL I/O IS REACHED.
F565| D@E8 BNE NMEM1

F567| A2 292 LDX #2020 ; THEN RESET TO PAGE 2@
F569| EE EFFF INC BNKSW ; AND GOTO NEXT BANK TO
F56C| AD EFFF LDA BNKSW ; CONTINUE. (MASK INPUTS
FS56F| 29 @F AND $oF ; FROM BANKSWITCH TO SEE
F571| C9 @3 CMP $23 + WHAT SWITCH IS SET TO)
F573| D@DA BNE NMEM1 + CONTINUE UNTIL BANK '3°'
F575| H

F575| ;s SETUP SCREEN

F575| H

F575| 2@ 9DFD ERRLP JSR SETUP ; CALL SCRN SETUP ROUTINE
F578| A2 2@ LDX $20 ; SETUP I/0 AGAIN

F57A| 8E E@FF STX SYSE@ ; FOR VIA TEST

F57D| CA DEX ; PROGRAM DATA DIR

F57E| 8E D2FF STX SYSD2 ; REGISTERS

F581| 8E D3FF STX SYSD3

F584| A9 3F LDA $3F

F586| 8D E2FF STA SYSE2

F589| A9 @F LDA #oF

F58B| 8D E3FF STA SYSE3

&'SBEI A2 19 LDX #12 ; HEADING OF 'DIAGNOSTICS' WITH
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F599| 22 38F7 JSR STRWT ; THIS SUBROUTINE

F593| A2 29 ERRLP1 LDX $22 ; PRINT 'RAM'

F595| 86 SD STX cv ; SET CURSOR TO 2ND LINE
F597| A9 @24 LDA #24 ; SPACE CURSOR OUT 3
F599| 2@ C7FB JSR SETCVH ; (X STILL=@ ON RETURN)
F59C| 2@ 38F7 JSR STRWT ; THE SAME SUBROUTINE
F59F| A2 @7 LDX 27 ; FOR BYTES 7 - @ IN
F5A1| F5A1 RAMWT1 -EQU

FS5Al1| B5 12 LDA 2RPG1, X ; OUT EACH BIT AS A
F5A3| Ag 28 LDY #28 ;' ' OR '1' FOR INDICATE BAD OR MISSING RAM
FS5AS| @A RAMWT2 ASL A ; CHIPS SUBROUTINE 'RAM' RAM
F5A6| 48 PHA ; SETS UP THESE BYTES
F5A7| A9 AE LDA #2AE ; LOAD A '.' TO ACC.
F5A9| 9222 BCC RAMWT4

FSAB| A9 31 LDA #31 ; LOAD A '1' TO ACC.
FS5AD| 2@ 2SFC RAMWT4 JSR couT ; AND PRINT IT

FS5BZ| 68 PLA ; RESTORE BYTE

F5B1| 88 DEY ; AND ROTATE ALL 8
F5B2| D@F1 BNE RAMWT2 ; TIMES

F5B4| 29 @7FD JSR CROUT1 ; CLEAR TO END OF LINE.
F5B7| CA DEX

FSB8| 1@QE7 BPL RAMWT1

FSBA| ;

FSBA| ; ZPG & STK TEST

F5SBA| ;

FSBA| 9A TXS

FSBB| 8C EFFF STY BNKSW

FSBE| 98 ZP1 TYA

FSBF| 8D D@FF STA ZPREG

F5C2| 85 FF STA STK@

F5C4| C8 INY

F5C5| 98 TYA

F5C6| 48 PHA

F5C7| 68 PLA

F5C8| C8 INY

F5C9| C2 20 CPY #20

F5CB| D@F1 BNE ZP1

F5CD| A@ 22 LDY #02

F5CF| 8C D@FF STY ZPREG

F5D2| 86 18 STX PTRLO

F5D4| E8 P2 INX

F5D5| 86 19 STX PTRHI

F5D7| 8A TXA

F5D8| D1 18 CMP (PTRLO) , Y

FSDA| D@@é BNE ZP3

F5DC| E@ 1F CPX #1F

FSDE| D@F4 BNE ZP2

FSEQ| F@@5 BEQ ROMTST

FS5E2| F5E2 ZP3 -EQU * ; CHIP IS THERE, BAD ZERO AND STACK
F5E2| A2 1A LDX #1A ; SO PRINT 'ZP' MESSAGE
FS5E4| 2@ 7BF7 JSR MESSERR ; & SET FLAG (2MHZ MODE)
FSE7| ;

FSE7| ; ROM TEST ROUTINE

F5E7| :

FS5E7| A9 22 ROMTST LDA #20 ; SET POINTERS TO

FSE9| A8 TAY ; $Fo2o

FS5EA| A2 F@ LDX #0F2

FSEC| 85 18 STA PTRLO

FSEE| 86 19 STX PTRHI ; SET X TO $FF

FSF@| A2 FF LDX #2FF ; FOR WINDOWING I/O
F5F2| 51 18 ROMTST1 EOR (PTRLO) , Y ; COMPUTE CHKSUM ON
F5F4| E4 19 CPX PTRHI ; EACH ROM BYTE,

FSF6| Do@6 BNE ROMTST2 ; WINDOW OUT

F5F8| C@ BF CPY #2BF ; RANGES FFC@-FFEF
FSFA| D@@2 BNE ROMTST2

FS5FC| A@ EF LDY #QEF

FSFE| C8 ROMTST2 INY

FSFF| D@F1 BNE ROMTST1

F60l| E6 19 INC PTRHI

F623| D@ED BNE ROMTST1

F605| A8 TAY ; TEST ACC. FOR @

F606| Fo@5 BEQ VIATST ; YES, NEXT TEST

F628| A2 @3 LDX #23 ; PRINT ‘'ROM' AND

F6ZA| 2@ 7BF7 JSR MESSERR ; SET ERROR

Fé2D| ;

Fé2D| ; VIA TEST ROUTINE

FéaD| ;

F62D| 18 VIATST CLC ; SET UP FOR ADDING BYTES
F6ZE| D8 CLD

F62F| AD E@FF LDA SYSE®@ ; MASK OFF INPUT BITS
F612| 29 3F AND #3F ; AND STORE BYTE IN
F614| 85 18 STA PTRLO ; TEMPOR. LOCATION
F616| AD EFFF LDA BNKSW ; MASK OFF INPUT BITS
F619| 29 4F AND #4F ; AND ADD TO STORED
F61B| 65 18 ADC PTRLO ; BYTE IN TEMP. LOC.
F61D| 6D D@FF ADC ZPREG ; ADD REMAINING

F622| 85 18 STA PTRLO ; REGISTERS OF THE
F622| AD DFFF LDA SYSD1 ; VIA's

F625| 29 SF AND #5F ; (MASK THIS ONE)

F627| 65 18 ADC PTRLO ; AND TEST )
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F629| 6D D2FF ADC SYSD2 ; TO SEE
F62C| 6D D3FF ADC SYSD3 ; IF THEY AGREE
F62F| 6D E2FF ADC SYSE2 ; WITH THE RESET
F632| 6D E3FF ADC SYSE3 ; CONDITION.
F635| C9 El1 CMP #2EZ+ROM ; =E1?
F637| F@@5 BEQ ACIA ; YES, NEXT TEST
F639| A2 26 LDX #26 ; NO, PRINT ‘'VIA' MESS
F63B| 2@ 7BF7 JSR MESSERR ; AND SET ERROR FLAG
F63E| H
F63E| ; ACIA TEST
F63E| ;
F63E| 18 ACIA CLC ; SET UP FOR ADDITION
F63F| A9 9F LDA #9F ; MASK INPUT BITS
F641| 2D F1Cg AND ACIAST ; FROM STATUS REG
F644| 6D F2C@ ADC ACIACM ; AND ADD DEFAULT STATES
F647| 6D F3C@ ADC ACIACN ; OIF CONTROL AND COMMAND
F64A| C9 19 CMP #12 ; REGS. =1@?
F64C| F@@5 BEQ ATD ; YES, NEXT TEST
F64E| A2 29 LDX #29 ; NO, 'ACIA' MESSAGE AND
F652| 2@ 7BF7 JSR MESSERR ; THEN SET ERROR FLAG
F653| ;
F653| ; A/D TEST ROUTINE
F653| ;
F653| A9 C@ ATD LDA #oce
F655| 8D DCFF STA @FFDC
F658| AD 5AC@ LDA PDLEN+2
F65B| AD SEC@ LDA PDLEN+6
F65E| AD 5CC@ LDA PDLEN+4
F661| AQ 20 LDY #292
F663| 88 ADCTST1 DEY ; WAIT FOR 4@ USEC
F664| D@FD BNE ADCTST1
F666| AD 5DC@ LDA PDLEN+5 ; SET A/D RAMP
F669| C8 ADCTST3 INY ; COUNT FOR CONVERSION
F66A| F@2A BEQ ADCERR
F66C| AD 66CQ@ LDA ADTO ;s IF BIT 7=12?
F66F| 3@2F8 BMI ADCTST3 ; YES, CONTINUE
F671] 98 TYA ; NO, MOVE COUNT TO ACC
F672| 29 E2 AND #2EQ ; ACC<32
F674| Fo@5 BEQ KEYPLUG
F676| F676 ADCERR .EQU * ; NO,
F676| A2 @D LDX #2D ; PRINT 'A/D' MESS
F678| 2@ 7BF7 JSR MESSERR ; AND SET ERROR FLAG
F67B| ;
F67B| ; KEYBOARD PLUGIN TEST
F67B| H
F67B| AD @28Cg KEYPLUG LDA KEYBD ; IS KYBD PLUGGED IN?
F67E| 2A ASL A ; (IS LIGHT CURRENT
F67F| 1241 BPL SEX ; PRESENT?) NO, BRANCH
F681| AD DFFF LDA SYSD1 ; IS ERROR FLAG SET?
Fé684| 3@3C BMI SEX ; ERROR HANG
F686| H
F686| ; RECONFIGURE THE SYSTEM
F686| H
F686| A9 77 RECON LDA #77 ; TURN ON SCREEN
F688| 8D DFFF STA SYsD1
F68B| 2@ 98FD JSR CLDSTRT ; INITIALIZE MONITOR AND DEFAULT CHARACTER SET
F68E| 2C 1@9C@ BIT KBDSTRB ; CLEAR KEYBOARD
F691| AD FFCF LDA EXPROM ; DISABLE ALL SLOTS
F694| AD 2@C@ LDA 2CP20
F697| A9 12 LDA $192 ; TEST FOR "APPLE 1"
F699| 2D 28Cg AND KEYBD
F69C| D@23 BNE BOOT ; NO, DO REGULAR BOOT
F69E| 29 @Z1F9 JSR MONITOR ; AND NEVER COME BACK
F6Al| A2 21 BOOT LDX #21 ; READ BLOCK @
F6A3| 86 87 STX IBCMD
F6AS| CA DEX
F6A6| 86 85 STX IBBUFP ; INTO RAM AT $AQQ2Q
F6A8| A9 AQ LDA #2002
F6AA| 85 86 STA IBBUFP+1
F6AC| 4A LSR A ; FOR TRACK 89
F6AD| 85 91 STA PREVTRK ; MAKE IT RECALIBRATE TOO!
F6AF| 8A TXA
F6B@| 20 79F4 JSR BLOCKIO
F6B3| 92@A BCC GOBOOT ; IF WE'VE SUCCEEDED. DO IT UP
F6B5| A2 1C LDX #1C
F6B7| 2@ 38F7 JSR STRWT ; 'RETRY"
F6BA| 2@ @FFD JSR KEYIN
F6BD| B@E2 BCs BOOT
F6BF| 4C 2@AQ GOBOOT JMP PAPPD ; GO TO IT FOOL...
Fé6C2| ;
F6C2| ; SYSTEM EXCERCISER
F6C2| H
Fé6C2| A® 7F SEX LDY #7F ; TRY FROM
Fé6C4| 98 SEX1 TYA ; $7F TO @
F6CS5| 29 FE AND #OFE ; ADD.=
F6C7| 49 4E EOR #4E ; $4E OR $4F
F6C9| F@23 BEQ SEX2 ; YES, SKP
F6CB| B9 2@C@ LDA KYBD, Y ; NO, CONT
F6CE| 88 SEX2 DEY ¢ NEXT ADD
\FGCF | D@F3 BNE SEX1 Y,

“ 64.PICT” 615 KB 2001-09-10 d

pi: 600h x 600V pix: 4663h x 6201v

| Source: David T. Craig

Page 0022 of 0047 |




Apple lll Computer Information « Doc#085 < Apple Il Boot ROM Listing
(- e )
10/31/89 9:47 HD:Apple ///:ROM - Sara Tests Page 5
FéD1| AD 51C@ LDA TXTMD ; SET TXT
FéD4| B9 2@Cl SEX3 LDA SLT1,Y ; EXCERCISE
FéD7| B9 @@C2 LDA SLT2,Y ; ALL
F6DA| B9 @2@C3 LDA SLT3,Y ; SLOTs
F6DD| B9 @2@C4 LDA SLT4,Y
F6E@| AD FFCF LDA EXPROM ; DISABLE EXPANSION ROM AREA
F6E3| C8 INY
F6E4| D@EE BNE SEX3
F6E6| :
F6E6| ; RAM TEST ROUTINE
F6E6 | ;
F6E6| A9 73 USRENTRY LDA #72+ROM
F6E8| 8D DFFF STA SYsSD1
F6EB| A9 18 LDA #18
F6ED| 8D D@FF STA ZPREG
F6Fg| A9 20 LDA 22
F6F2| A2 @7 LDX #27
Fé6F4| 95 19 RAMTST@ STA ZRPG1, X
F6F6| CA DEX
F6F7| 1@FB BPL RAMTSTQ@
F6F9| 2@ 84F7 JSR RAMSET
F6FC| 28 PHP
F6FD| 2@ F6F7 RAMTST1 JSR RAMWT
F72@| 2@ F6F17 JSR RAMWT
F123| 28 PLP
F724| 6A ROR A
F125| @8 PHP
F726| 2@ A1F7 JSR PTRINC
F729| D@F2 BNE RAMTST1
F72B| 2@ 84F7 JSR RAMSET
FI2E| 28 PHP
F7F| 2@ FAF7 RAMTST4 JSR RAMRD
F712| 48 PHA
F713| A9 22 LDA 20
F715] 91 18 STA (PTRLO) , Y
F717| 68 PLA
F718| 28 PLP
F719| 6A ROR A
F71A| 28 PHP
F71B| 2@ AlF7 JSR PTRINC
F71E| D@EF BNE RAMTST4
F729| ;
F729| ; RETURN TO START
F729| ;
F720| A9 0@ LDA #00
F722| 8D EFFF STA BNKSW
F725| 8D D@FF STA ZPREG
F728| A2 @7 LDX #27
F72A| BD 1218 RAMTST6 LDA PHPR, X
F72D| 95 1@ STA ZRPG1,X
F72F| cA DEX
F73¢| 10F8 BPL RAMTST6
F732| 2@ 7EF7 JSR ERROR
F735| 4C '75F5 JMP ERRLP
F738| H
F738| ’-*******t*t*i*ttti*ttt***ttti*t
F738| ¢ SARA TEST SUBROUTINES
F738| '-*tt*ttt***it*t*ik*kti*l*i*i**ﬁ
F738| ;
F738| BD CDF4 STRWT LDA CHPG, X
F73B| 48 PHA
F73C| 29 82 ORA #89 ; NORMAL VIDEO
F73E| 2@ 25FC JSR couT ; & PRINT
F741| E8 INX ; NXT
F742| 68 PLA ; CHR
F743| 1@F3 BPL STRWT
F745| 4C @7FD JMP CROUT1 ; CLR TO END OF LINE
F748| ;
F748| ¢ SUBROUTINE RAM
F748| H
F748| 48 RAM PHA ; SV ACC
F749| 8A TXA ; CONVRT
F74A| 4A LSR A ; ADD TO
F74B| 4A LSR A ; USE FOR
F74C| 4A LSR A ; 8 ENTRY
F74D| 4A LSR A
F74E| 28 PHP
F74F| 4A LSR A
F752| 28 PLP
F751| AA TAX ; LOOKUP
F752| BD CSF4 1OM RBMIRL, X 5 IF VAL
F755| 1014 BPL RAM@ ; <@, GET
F757| 48 PHA ; WHICH
F758| AD EFFF LDA BNKsSW
F75B| 29 @F AND #or
F75D| AA TAX
F75E| 68 PLA
FI15F| E@ 2@ CPX #20
F761| F@13 BEQ RAM1 ; BANK?
\F763l 4A LSR A ; SET y
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F764| 4A LSR A ¢ PROPER
F765| 4A LSR A ; RAM
F766| CA DEX ; VAL
F767| D@2@D BNE RAM1
F769| 29 @5 AND #25 ; CONVERT
F76B| D@29 RAMZ BNE RAM1 ; TO VAL
F76D| 8A TXA
F76E| Fe@2 BEQ RAM@QP
F772| A9 23 LDA #23
F772| 90@2 RAMZ2 BCC RAM1
F774| 49 @3 EOR #23
F776| 29 @7 RAM1 AND #27 ; BANKSW
F778| AA TAX
F779| 68 PLA
F77A| 62 RTS
F77B| 7
F77B| ; SUBROUTINE ERROR
F77B| :
F77B| 2@ 38F7 MESSERR JSR STRWT ; PRINT MESSAGE FIRST
F77E| A9 F3 ERROR LDA #2F2+ROM ; SET 1
F782| 8D DFFF STA SYSD1 ; MHZ MO
F783| 62 RTS
F784| ;
F784| ; SUBROUTINE RAMSET
F784| ;
F784| A2 21 RAMSET LDX #21
F786| 86 1A STX BNK
F788| AQ 22 LDY #00
F78A| A9 AA LDA #2AA
F78C| 38 SEC
F78D| 48 RAMSET1 PHA
F78E| 28 PHP
F78F| A5 1A LDA BNK
F791| 29 82 ORA #82
F793| 8D 1914 STA IBNK
F796| A9 @2 LDA #22
F798| 85 19 STA PTRHI
F79A| A2 20 LDX #o0
F79C| 86 18 STX PTRLO
F79E| 28 PLP
F79F| 68 PLA
FIAQ| 62 RTS
F7Al| H
F7Al| ; SUBROUTINE PTRINC
FIAl| H
FIAl| 48 PTRINC PHA
F7A2| E6 18 INC PTRLO
F7A4| D@1D BNE RETS
F7A6| AS 1A LDA BNK
FTA8| 1@QE BPL PINC1
F7AA| AS 19 LDA PTRHI
F7AC| C9 13 CMP #13
F7AE| F2@6 BEQ PINC2
F7B2| C9 17 CMP #17
F7B2| D@@4 BNE PINC1
F7B4| E6 19 INC PTRHI
F71B6| E6 19 PINC2 INC PTRHI
F7B8| E6 19 PINC1 INC PTRHI
F7BA| D@7 BNE RETS
F7BC| C6 1A DEC BNK
FIBE| C6 1A DEC BNK
F7C@®| 20 8DF7 JSR RAMSET1
F7C3| 68 RETS PLA
F7C4| A6 1A LDX BNK
F7C6| E@ FD CPX #2FD
F7C8| 62 RTS
F7C9| ;
F7C9| ; SUBROUTINE RAMERR
F7C9| ;
F7C9| 48 RAMERR PHA
F7CA| A6 19 LDX PTRHI
F7CC| A4 1A LDY BNK
FICE| 3219 BMI RAMERR4
F7DZ| 8A TXA
F7D1| 391D BMI RAMERRS
F7D3| 18 CLC
F7D4| 69 292 ADC #29
F7D6| 8C EFFF RAMERR2 STY BNKSW
F7D9| AA TAX
F7DA| 2@ 48F7 RAMERR3 JSR RAM
F7DD| 68 PLA
FIDE| 48 PHA
FIDF| AQ 22 LDY #20
F7E1| 51 18 EOR (PTRLO) , Y
F7E3| 15 1@ ORA ZRPG1,X
FIE5| 95 1@ STA ZRPG1,X
F7E7| 68 PLA
F7E8| 62 RTS
F71E9| A9 20 RAMERR4 LDA #20
€7EBI 8D EFFF STA BNKSW Y,
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F7EE| F@EA BEQ RAMERR3
FIFg| 38 RAMERRS SEC
FIF1| E9 62 SBC #60
FTF3| C8 INY
F7F4| D@E@ BNE RAMERR2
FIF6| ;
FIF6| ; SUBROUTINE RAMWT
F7F6| H
FIF6| 49 FF RAMWT EOR #OFF
F7F8| 91 18 STA (PTRLO) , Y
F7FA| D1 18 RAMRD CMP (PTRLO) , Y
F7FC| D@CB BNE RAMERR
FIFE| 62 RET1 RTS
F7FF|
FIFF| .END
SYMBOL TABLE DUMP
AB - Absolute LB - Label UD - Undefined MC - Macro
RF - Ref DF - Def PR - Proc FC - Func
PB - Public PV - Private CS - Consts
ACIA LB F63E | ACIACM AB CZF2 | ACIACN AB CZF3 | ACIAST AB CZFl | ADCERR LB F676 |
ADCTST1 LB F663 | ADCTST3 LB F669 | ADRS AB C@47 | ADTO AB C@Z66 | ATD LB F653 |
BLOCKIO AB F479 | BNK AB @@1A | BNKSW AB FFEF | BOOT LB F6Al | CHPG LB F4CD |
CLDSTRT AB FD98 | CNTWR LB F532 | COUT AB FC25 | CROUT1 AB FDZ7 | CV AB 225D |
DISK1 LB F513 | DISKOFF AB C@DZ | ERRLP LB F575 | ERRLP1 LB F593 | ERROR LB F77E |
EXPROM AB CFFF | GOBOOT LB F6BF | GRMD AB C@5¢ | IBBUFP AB 2285 | IBCMD AB 2287 |
IBNK AB 1419 | KBDSTRB AB C@1@¢ | KEYBD AB C2@8 | KEYIN AB FD@F | KEYPLUG LB Fé67B |
KYBD AB C22@ | MESSERR LB F77B | MONITOR AB F9@1 | NMEM1 LB FS54F | NMEM2 LB F562 |
NOGOOD LB F52A | NOMEM LB F548 | NXBIT LB F526 | NXBYT LB F524 | PDLEN AB C@58 |
PHPR AB 1812 | PINC1 LB F7B8 | PINC2 LB F7B6 | PREVIRK AB @2@91 | PTRHI AB 2219 |
PTRINC LB F7A1 | PTRLO AB 92218 | PULBT LB F53A | RAM LB F748 | RAM® LB F76B |
RAM@@ LB F772 | RaAM1 LB F776 | RAMERR LB F7C9 | RAMERR2 LB F7D6 | RAMERR3 LB F7DA |
RAMERR4 LB F7E9 | RAMERRS LB F7F@ | RAMRD LB F7FA | RAMSET LB F784 | RAMSET1 LB F78D |
RAMTBL LB F4C5 | RAMTST@ LB F6F4 | RAMTST1 LB F6FD | RAMTST4 LB F7@F | RAMTST6 LB F72A |
RAMWT LB F7F6 | RAMWT1 LB FS5A1 | RAMWT2 LB F5AS | RAMWT4 LB F5AD | RECON LB F686 |
RET1 LB F7FE | RETS LB F7C3 | ROM AB 2221 | ROMTST LB FSE7 | ROMTST1 LB FSF2 |
ROMTST2 LB FSFE | SARATEST PR ---- | SETCVH AB FBC7 | SETUP AB FD9D | SEX LB F6C2 |
SEX1 LB F6C4 | SEX2 LB F6CE | SEX3 LB F6D4 | SLT1 AB C19@ | SLT2 AB C2292 |
SLT3 AB C30@ | SLT4 AB C42@ | STK@ AB @ZFF | STRWT LB F738 | SYSD1 AB FFDF |
SYSD2 AB FFD2 | SYSD3 AB FFD3 | SYSE® AB FFE@ | SYSE2 AB FFE2 | SYSE3 AB FFE3 |
TXTMD AB C@51 | USRENTRY LB F6E6 | VIATST LB F62D | 2ZP1 LB FSBE | 2ZP2 LB F5D4 |
ZP3 LB FSE2 | ZPREG AB FFD@ | ZRPG AB 9222@ | ZIRPGl AB 2210 |
Assembly complete: 545 lines
] Errors flagged on this Assembly
65@2 OPCODE STATIC FREQUENCIES

ADC : lz | *ok ok k ok ok ok k ok ok

AND H 12 ] Kk kkkkkkkkkk

ASL : 3 | kkx

BCC : 3 | kR

BCS : 1 m *

BEQ : 12 | KAk hkkkkkkkkkk

BIT : 1 m *

BMI : 4 | Axxx

BNE : 31 ' Ahk Ak kA hkhkhkk Ak Ak kkkk Ak khkkk khkkk k ok k

BPL H 9 I Kk kk ok ok okkk

CLC : 3 | kxx

CLD : 1 m *

CMP : lg ' ko okok ok ok kok ok ok

CPX s 5 ‘ * ok kok ok

CPY : 2 | *x

DEC : 3 | xxx

DEX H 9 | Kok ok ok ok ok ok ok ok

DEY H 5 I * ok ok ok ok

EOR : 5 | * ok ok ok k

INC H 6 I * ok ok ok ok k

INX : 6 ' * ok ok ok ok ok

INY : 6 | Kk ok ok Kk

JMP H 4 ‘ * ok ok ok

JSR H 29 I KAk kA kA XAAKRRKRR KKKk Akokkk k& k k&

LDA : 56 M AAKKA KKK KRR R KR KR AR KRR AR KRR KA KA RAR AR KRR AR R RRRR KRR Rk kok kok Xk k&

LDX : 24 | KA KA KAk AA AR K KRR RA Ak Kk kk k&

LDY H 19 I kok kok ok ok ok ok ok ok

LSR H 9 I ok ok ok ok ok ok ok

ORA : 3 | xxx

PHA H 11 ’ *k ok ok ok ok ok ok ok ok ok

PHP : 6 ' * ok ok ok ok ok

PLA : 12 ‘ Kok ok ok ok ok kok kok ok k

PLP : 4 | kkkx

ROR : 2 |

RTS : 6 | Kk ok ok ok Kk
\_ SBC : 1l m * Yy,
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SEC : 2 |
STA : 3@ I de ok gk ok ok ok Ak ke ke sk sk ok k ko ok k ki k ok ok ok ok ok ok ke ok
STX H 18 | Jodk gk ok ok dk ok ok ko ok ok k ok ok ok ok
STY : 4 | kxxx
TAX : 4 | xwxx
TAY : 2 | xx
TXA : 6 |  KRxkkkx
TXS : A
TYA : 4 | kkxx
Minimum frequency = 1
Maximum frequency = 56
Average frequency = 8
Unused opcodes:
BRK BVC BVS CLI CLV NOP ROL RTI SED SEI TSX
Program opcode usage: 8@ %

(1.29) That's all, Folks ...

\_ J
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o000 idddddddddddddddddddddddddddddddddddddddddddddddddddddeé
2223 | ;: APPLE /// ROM - MONITOR
2223 | ;® COPYRIGHT 1979 BY APPLE COMPUTER,
2000 T P P P e c et m
2229 |

2003 | -ABSOLUTE
2203 | -PROC MONITOR
2203 | -ORG @FTFE
FIFE| ;

FIFE| ;

FIFE| 62 RET1 RTS

F7FF| 3F .BYTE 23F
F82g| E9 21 SBC #21
F8@2| F@FA BEQ RET1
F8@4| E9 21 SBC #21
F826| F@Fé6 BEQ RET1
F8@8| E9 21 SBC #21
F8ZA| F@F2 BEQ RET1
F82C| E9 @21 SBC #21
F8QE| F@EE BEQ RET1
F819| E9 21 SBC #21
F812| F@ZEA BEQ RET1
F814| E9 21 SBC #21
F816| FPE6 BEQ RET1
F818| E9 21 SBC #21
F81A| F@E2 BEQ RET1
F81C| E9 21 SBC #21
F81E| F@DE BEQ RET1
F829| E9 21 SBC #21
F822| F@DA BEQ RET1
F824| E9 21 SBC #21
F826| F@D6 BEQ RET1
F828| E9 21 SBC #21
F82A| F@D2 BEQ RET1
F82C| E9 @1 SBC #21
F82E| F@CE BEQ RET1
F83g| E9 21 SBC #21
F832| F@CA BEQ RET1
F834| E9 21 SBC #21
F836| F@Cé6 BEQ RET1
F838| E9 21 SBC #21
F83A| F@C2 BEQ RET1
F83C| E9 @1 SBC #21
F83E| F@BE BEQ RET1
F84g| E9 21 SBC #21
F842| FZBA BEQ RET1
F844| E9 21 SBC #21
F846| FZB6 BEQ RET1
F848| E9 21 SBC #21
F84A| F@B2 BEQ RET1
F84C| E9 @1 SBC 21
F84E| FZAE BEQ RET1
F85¢| E9 @21 SBC #21
F852| F@AA BEQ RET1
F854| E9 21 SBC #21
F856| F@A6 BEQ RET1
F858| E9 21 SBC #21
F85A| F@A2 BEQ RET1
F85C| E9 21 SBC #21
F85E| F@9E BEQ RET1
F86@| E9 @1 SBC #21
F862| F@29A BEQ RET1
F864| E9 21 SBC #021
F866| F@96 BEQ RET1
F868| E9 @1 SBC #21
F86A| F@92 BEQ RET1
F86C| E9 21 SBC #21
F86E| F@8E BEQ RET1
F872| E9 @21 SBC #21
F872| F@Z8A BEQ RET1
F874| E9 @21 SBC 21
F876| F@86 BEQ RET1
F878| E9 @21 SBC #21
F87A| F@82 BEQ RET1
F87C| E9 21 SBC #21
F8TE| F@@2 BEQ RET3
F88g| E9 21 SBC #21
F882| F@7C RET3 BEQ RET2
F884| E9 @1 SBC #21
F886| F@78 BEQ RET2
F888| E9 @1 SBC #21
F88A| F@74 BEQ RET2
F88C| E9 @1 SBC #21
F88E| F@72 BEQ RET2
F89g| E9 21 SBC #21
F892| F@6C BEQ RET2
F894| E9 21 SBC #21
F896| Fo68 BEQ RET2
F898| E9 21 SBC #21
F89A| F@64 BEQ RET2 )
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F89C| E9 21 SBC #21

F89E| F@62 BEQ RET2

F8AZ| E9 21 SBC #21

F8A2| F@5C BEQ RET2

F8A4| E9 21 SBC #21

F8A6| F@58 BEQ RET2

F8A8| E9 21 SBC #21

F8AA| F@54 BEQ RET2

F8AC| E9 21 SBC $21

F8AE| F@52 BEQ RET2

F8B@| E9 21 SBC #21

F8B2| F@4C BEQ RET2

F8B4| E9 21 SBC #21

F8B6| Fo48 BEQ RET2

F8B8| E9 21 SBC #21

F8BA| F@44 BEQ RET2

F8BC| E9 @21 SBC #21

F8BE| F@492 BEQ RET2

F8C@| E9 21 SBC #21

F8C2| F@3C BEQ RET2

F8C4| E9 21 SBC #21

F8C6| F@38 BEQ RET2

F8C8| E9 21 SBC #21

F8CA| F@34 BEQ RET2

F8CC| E9 21 SBC #21

F8CE| F@32 BEQ RET2

F8D@| E9 21 SBC #21

F8D2| F@2C BEQ RET2

F8D4| E9 21 SBC #21

F8D6| F@28 BEQ RET2

F8D8| E9 21 SBC #21

F8DA| F@24 BEQ RET2

F8DC| E9 @21 SBC $21

F8DE| F@202 BEQ RET2

F8E@| E9 21 SBC #21

F8E2| F@lC BEQ RET2

F8E4| E9 21 SBC #21

F8E6| F@18 BEQ RET2

F8E8| E9 21 SBC $#21

F8EA| F@14 BEQ RET2

F8EC| E9 21 SBC #21

F8EE| F@1@ BEQ RET2

F8Fg| E9 21 SBC #21

F8F2| F@@C BEQ RET2

F8F4| E9 21 SBC #21

F8F6| Fo@8 BEQ RET2

F8F8| E9 21 SBC #21

F8FA| F224 BEQ RET2

F8FC| E9 21 SBC #21

F8FE| Fo2Q BEQ RET2

F922| 62 RET2 RTS

F921 | H

F921| ;

F921| 2258 SCRNLOC -EQU 58

Fo9g21| H

F921| 2058 LMARGIN .EQU SCRNLOC
F921| 2259 RMARGIN .EQU SCRNLOC+1
F921| @@5A WINTOP .EQU SCRNLOC+2
F921| @2@5B WINBTM .EQU SCRNLOC+3
F921| @@5C CH .EQU SCRNLOC+4
F921| @@5D cv .EQU SCRNLOC+5
F921| @@5E BAS4L .EQU SCRNLOC+6
F921| @@5F BAS4H .EQU SCRNLOC+7
F921| 2262 BASS8L .EQU SCRNLOC+8
F921| 2261 BAS8H .EQU SCRNLOC+9
F921| 2258 TBAS4L .EQU SCRNLOC+A
F921| 2263 TBAS4H .EQU SCRNLOC+@2B
F921| 2264 TBASS8L -.EQU SCRNLOC+@C
F921| 2265 TBAS8H .EQU SCRNLOC+@D
F921| 2266 FORGND -EQU SCRNLOC+@E
F921| 2267 BKGND -.EQU SCRNLOC+@F
F921| 2268 MODES .EQU SCRNLOC+1@2
F921| 2269 CURSOR .EQU SCRNLOC+11
F921| @2@6A STACK .EQU SCRNLOC+12
F921| 226B PROMPT .EQU SCRNLOC+13
F921| 2@6C TEMPX -EQU SCRNLOC+14
F921| @2@6D TEMPY .EQU SCRNLOC+15
F921| @Q6E CSWL -EQU SCRNLOC+16
F921| 2@6F CSWH -EQU SCRNLOC+17
F921| 2272 KSWL .EQU SCRNLOC+18
F921| 2271 KSWH .EQU SCRNLOC+19
F921| 2272 PCL .EQU SCRNLOC+1A
F921| 2273 PCH .EQU SCRNLOC+1B
F921| 2274 AlL -EQU SCRNLOC+1C
F921| @275 AlH -EQU AlL+1
F921| 2276 A2L -EQU AlL+2
F921| 22717 A2H .EQU AlL+3
F921| 2078 A3L .EQU AlL+4
F921| 2279 A3H -.EQU AlL+5
F921| 227A A4L .EQU AlL+6 )
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F921| 2@7B A4H .EQU AlL+7
F921| @@7C STATE .EQU AlL+8
F921| 227D YSAV -EQU AlL+9
F921| 227E INBUF -EQU AlL+2A
F921| 22802 TEMP -EQU Al1L+2C
F921| 2269 MASK .EQU CURSOR
F921| ;
F921| Cope KBD .EQU 2C222
F921| Cole@ KBDSTRB -EQU 2C212
F921 | H
F921| 2358 USERADR .EQU 358
F921| F479 BLOCKIO -EQU 2F479
F921| F686 RECON .EQU ZF686 ; AS OF 12/22/1979
F921| F4EE DIAGN .EQU @F4EE
F921| 2052 INBUFLEN .EQU 50 ; ONLY 8@ BYTES ($3A@-$3EF)
F921| 2281 IBSLOT -EQU 81
F921| 2282 IBDRVN .EQU IBSLOT+1
F921| 2285 IBBUFP .EQU IBSLOT+4
F921| 2287 IBCMD -EQU IBSLOT+6
F921| H
F921| F921 ENTRY -EQU *
F921| BA TSX
F922| 86 6A STX STACK
F924| D8 MON CLD ; MUST BE HEX MODE
F925| 2@ 4EFC JSR BELL
F928| A6 6A MONZ LDX STACK ; RESTORE STACK TO ORIGINAL LOCATION
F92A| 9A TXS
F92B| A9 DF LDA #2DF ; PROMPT (APPLE) FOR SARA MONITOR
F92D| 85 6B STA PROMPT
F92F| 2@ DSFC JSR GETLN2Z ; GET A LINE OF INPUT
F912| 2@ 67F9 SCAN JSR ZSTATE ; SET REGULAR SCAN
F915| 2@ 2CF9 NXTINP JSR GETNUM ; ATTEMPT TO READ HEX BYTE
F918| 84 7D STY YSAV ; STORE CURRENT INPUT POINTER
F91A| A® 12 LDY #12 ; 18 COMMANDS
F91C| 88 CMDSRCH DEY
F91D| 3@ES5 BMI MON ; GIVE UP IF UNRECOGNIZABLE
FI91F| D9 6CF9 CMP CMDTAB, Y ; FOUND?
F922| D@F8 BNE CMDSRCH ; NO KEEP LOOKING
F924| 2@ SEF9 JSR TOSUB ; PERFORM FUNCTION
F927| a4 7D LDY YSAV ; GET NEXT POINTER
F929| 4C 15F9 JMP NXTINP ; DO NEXT COMMAND
F92cC| H
F92C| A2 22 GETNUM LDX #20 ; CLEAR A2
F92E| 86 76 STX A2L
F930| 86 77 STX A2H
F932| Bl 7E NXTCHR LDA (INBUF),Y
F934| C8 INY ; BUMP INDEX FOR NEXT TIME
F935| 49 B2 EOR #2B2
F937| C9 @A CMP $2A ; TEST FOR DIGIT
F939| 9226 BCC DIGIT ; SAVE IT IF 1-9
F93B| 69 88 ADC #88 ; TEST FOR HEX A-F
F93D| C9 FA CMP #2FA
F93F| 922A BCC DIGRET
F941| A2 @3 DIGIT LDX #23
F943| oA ASL A
F944| oA ASL A
F945| @A ASL A
F946| @A ASL A
F947| oA NXTBIT ASL A ; SHIFT HEX DIGITS INTO A2
F948| 26 76 ROL A2L
F94A| 26 77 ROL A2H
F94C| cA DEX
F94D| 12F8 BPL NXTBIT ; SHIFTED ALL YET?
F94F| A5 7C NXTBAS LDA STATE
F951| D@@6 BNE NXTBS2 ; IF ZERO THEN COPY TO Al,3
F953| B5 77 LDA A2H,X
F955| 95 75 STA AlH,X
F957| 95 79 STA A3H,X
F959| E8 NXTBS2 INX
F95A| F@F3 BEQ NXTBAS
F95C| D@D4 BNE NXTCHR
FI95E|
F95E| ; SWITCH ROUTINE FOR CHARACTER
F95E|
F9SE| A9 FA TOSUB LDA #OFA ; PUSH ADDRESS OR FUNCTION
F96@2| 48 PHA ; AND RETURN IT
F961| B9 7DF9 LDA CMDVEC, Y
F964| 48 PHA
F965| A5 7C LDA STATE ; PASS MODE VIA ACC.
F967| AQ 22 ZSTATE LDY #20
F969| 84 7C STY STATE ; RESET STATE OF SCAN
F96B| 692 DIGRET RTS
F96C| F96C CMDTAB -EQU *
F96C| 22 .BYTE 22 ;G =GP (CALL) SUBROUTINE
F96D| @3 .BYTE 23 ; Jd =JUMP (CONT) PROGRAM
F96E| 26 .BYTE 26 M =MOVE MEMORY
F96F| EB .BYTE ZEB ; R =READ DISK BLOCK
F972| EC .BYTE ZEC H- =MEMORY SEARCH
F971| EE .BYTE ZEE ;U =USER FUNCTION
&972| EF -BYTE ZEF H'A =VERIFY MEMORY BLOCKS )
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F973| F@ .BYTE oF2 ;W =WRITE DISK BLOCK
F974| F1 .BYTE ZF1 ;X =REPEAT COMMAND LINE
F975| 99 .BYTE 99 ; SP =SPACE (BYTE SEPARATOR)
F976| 9B -BYTE 9B s " =ASCII (HI BIT ON)
F977| A@ -BYTE [.Y ;" =ASCII (HI BIT OFF)
F978| 93 -.BYTE 93 A =SET STORE MODE
F979| A7 .BYTE 2ZA7 7. =RANGE SEPARATOR
F97A| A8 .BYTE 2ZA8 i/ =COMMAND SEPARATOR
F97B| 95 .BYTE 95 i < =DEST/SOURCE SEPARATOR
F97C| C6 -BYTE 2C6 ; CR =CARRIAGE RETURN
F97D| ;
F97D| F97D CMDVEC -EQU *
F97D| 92 .BYTE 92 ; GO-1
F97E| 8E -BYTE 8E ; JUMP-1
F97F| 3F -BYTE 3F ; MOVE-1
F98g| D3 .BYTE 2D3 ; READ-1
F981| @8 -BYTE 28 ; SEARCH-1
F982| 8B .BYTE 8B ¢ USER-1
F983| 4E -.BYTE 4E ; VRFY-1
F984| D6 .BYTE 2D6 ; WRTE-1
F985| 2C .BYTE 2C ; REPEAT-1
F986| B7 .BYTE 2B7 ; SPCE-1
F987| 1A -BYTE 1A ¢ ASCII-1
F988| 1C .BYTE 1c ; ASCII@-1
F989| CB .BYTE 2CB ; SETMODE-1
F98A| CB -BYTE 2CB ; SETMODE-1
F98B| AD .BYTE ZAD ; SEP-1
F98C| A4 .BYTE ZA4 ; DEST-1
F98D| 39 .BYTE 39 ; CRMON-1
FI98E| H
F98E| ;
F98E| E6 7A NXTA4 INC A4L ; BUMP 16 BIT POINTERS
F990| D@2 BNE NXTA1l
F992| E6 7B INC A4H
F994| E6 74 NXTA1l INC AlL ; BUMP Al
F996| D@@5 BNE TSTAl
F998| E6 75 INC AlH
F99A| 38 SEC ; IN CASE OF ROLL OVER
F99B| F21@ BEQ RETA1l
F99D| AS 74 TSTAl LDA AlL
F99F| 38 SEC
F9A@| ES5 76 SBC A2L
F9A2| 85 82 STA TEMP
F9A4| A5 75 LDA AlH
F9A6| ES5 77 SBC A2H
F9A8| 25 82 ORA TEMP
F9AA| D@@1 BNE RETA1 ; IF Al LESS THAN OR EQUAL TO A2
FI9AC| 18 CLC ; THEN CARRY CLEAR ON RETURN
F9AD| 6@ RETAl RTS
F9AE| ;
FI9AE| ;
F9AE| 48 PRBYTE PHA ; SAVE LOW NIBBLE
FIAF| 4A LSR A
F9B@| 4A LSR A ; SHIFT HI NIBBLE TO PRINT.
F9B1| 4A LSR A
F9B2| 4A LSR A
F9B3| 2@ BIYF9 JSR PRHEXZ
F9B6| 68 PLA
F9B7| 29 @F PRHEX AND #oF ; STRIP HI NIBBLE
F9BY9| 29 B@ PRHEXZ ORA #2B2 ; MAKE IT NUMERIC
F9BB| C9 BA CMP #2BA ; IS IT >'9°'
F9BD| 92@2 BCC PRHEX2
F9BF| 69 26 ADC #26 ; MAKE IT 'A'-'F'
F9C1l| 4C 39FC PRHEX2 JMP cout
FoC4| H
F9C4| 2@ AEF9 PRBYCOL JSR PRBYTE
F9C7| :
F9C7| A9 BA PRCOLON LDA #2BA ; PRINT A COLON
F9C9| D@F6 BNE PRHEX2 ; BRANCH ALWAYS
FI9CB| H
FI9CB| A9 27 TST8@WID LDA 27 ; ANTICIPATE
FICD| 24 68 BIT MODES ; TEST FOR 82
FICF| 5092 BVC SVMASK
F9D1| A9 oF LDA #oF
FI9D3| 85 69 SVMASK STA MASK
FIDS| 62 RTS
FID6| ;
FID6| 8A AlPC TXA ; TEST FOR NEW PC
F9D7| Fo@7 BEQ OLDPC
F9D9| BS 74 AlPC1 LDA AlL,X
FIDB| 95 72 STA PCL, X
FIDD| CA DEX
FI9DE| 1@F9 BPL AlPC1
FI9EQ| 62 OLDPC RTS
F9E1| ;
F9E1l| 85 69 ASCII1 STA MASK ; SAVE HI BIT STATUS
F9E3| A4 7D ASCII2 LDY YSAV ; MOVE ASCII TO MEMORY
F9ES5| Bl 7E LDA (INBUF) , Y
F9E7| E6 7D INC YSAV ; BUMP FOR NEXT THING.
F9E9| AQ 22 LDY o0 )
\
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F9EB| C9 A2 CMP #2n2 ; ASCII " 2

F9ED| D®@@5 BNE ASCII3 ; NOPE, CONTINUE.

F9EF| A5 69 LDA MASK

F9F1| 1@32 BPL BITON ; HE'S CHANGED MODES.
F9F3| 6@ RTS

F9F4| C9 A7 ASCII3 CMP #2A7 ; ASCII ' ?

FI9F6| D@@5 BNE CRCHK ; NO, TEST FOR EOL.
F9F8| A5 69 LDA MASK

F9FA| 3@2D BMI BITOFF ; CHANGE MODES.

FI9FC| 69 RTS

FI9FD|

F9FD| C9 8D CRCHK CMP #8D ; END OF LINE?

F9FF| Fo@7 BEQ ASCDONE ; YES, FINISHED

FAZ1| 25 69 AND MASK

FA@3| 2@ C3FA JSR STOR1 ; GO STORE IT!

FA26| D@DB BNE ASCII2 ; DO NEXT.

FAQ8| 62 ASCDONE RTS

FAQ9| H

FAQ9| ;

FAZ9| Bl 74 SEARCH LDA (AlL),Y ; LOAD SEARCH BYTE
FAZB| C5 7A CMP A4L

FA@D| D@@6 BNE SRCH1

FAQF| 2@ 7S5FA JSR PRINTA1l ; DUMP MEMORY

FAl2| 2@ EFFC JSR CROUT

FA15| 2@ 94F9 SRCH1 JSR NXTA1l ; INCREMENT POINTER
FA18| 9QEF BCC SEARCH ; CONTINUE SEARCH

FAlA| 62 RTS ; RETURN

FAl1B| H

FAl1B| H

FAl1B| 38 ASCII SEC ; INDICATE HI ON.

FAlC| 92 -BYTE 92 ; (BCC - NEVER TAKEN)
FA1D| 18 ASCII® CLC ; INDICATE HI OFF

FAlE| AA CKMDE TAX ; SAVE STATE

FAlF| 86 7C STX STATE ; RETAIN STATE

FA21| 49 BA EOR #2BA ; ARE WE IN STORE MODE?
FA23| D@7D BNE ERROR

FA25| A9 FF BITON LDA #OFF ; SET HI BIT UNMASKED
FA27| B@BS8 BCsS ASCII1

FA29| A9 7F BITOFF LDA #7F ; MASK HI BIT

FA2B| 12B4 BPL ASCIIl ; ALWAYS BRANCHES

FA2D| 2C @@C@ REPEAT BIT KBD ; REPEAT UNTIL KEYPRESS
FA392| 1223 BPL REPEAT1

FA32| 4C @FFD JMP KEYIN

FA35| 68 REPEAT1 PLA ; CLEAN UP STACK

FA36| 68 LFA36 PLA

FA37| 4C 12F9 JMP SCAN

FA3A| ;

FA3A| ;

FA3A| 292 BAFA CRMON JSR BL1

FA3D| 4C @8F9 JMP MONZ

FA4g| ;

FA4Q| H

FA49| 2@ 9DF9 MOVE JSR TSTAl ; TEST VALID RANGE
FA43| B@SD BCs ERROR

FA45| Bl 74 MOVNXT LDA (AlL),Y ; COMPARE BYTE FOR BYTE
FA47| 91 7A STA (A4L),Y

FA49| 2@ 8EF9 JSR NXTA4 ; BUMP BOTH Al AND A4
FA4C| 9@F7 BCC MOVNXT

FAAE| 69 RTS ; ALL DONE WITH MOVE
FA4F| H

FA4F| H

FA4F| 20 9DF9 VRFY JSR TSTAl ; TEST VALID RANGE
FAS2| B@4E BCs ERROR

FAS54| Bl 74 VRFY1 LDA (AlL),Y ;s COMPARE BYTE FOR BYTE
FAS6| D1 7A CMP (A4L),Y ; MATCH?

FAS8| F@@6 BEQ VRFY2 ; YES, DO NEXT.

FASA| 2@ 66FA JSR MISMATCH ; PRINT BOTH BYTES
FASD| 2@ EFFC JSR CROUT ; GOTO NEWLINE

FA62| 2@ 8EF9 VRFY2 JSR NXTA4 ; BUMP BOTH Al AND A4
FA63| 9QEF BCC VRFY1

FA65| 62 RTS ; VERIFY DONE.

FA66| H

FA66| AS 7B MISMATCH LDA AdH ; PRINT ADDRESS OF A4
FA68| 2@ AEF9 JSR PRBYTE

FA6B| A5 7A LDA A4L

FA6D| 2@ C4F9 JSR PRBYCOL ; OUTPUT A COLON FOR SEPARATOR
FA72| Bl 7A LDA (A4L) , Y ; AND THE DATA

FA72| 20 84FA JSR PRBYTSP ; PRINT THE BYTE AND A SPACE
FA7S5| 292 87FA PRINTAl JSR PRSPC ; LEAD WITH A SPACE
FA78| A5 75 LDA AlH ; OUTPUT ADDRESS Al
FATA| 2@ AEF9 JSR PRBYTE

FATD| AS 74 LDA AlL

FATF| 2@ CAF9 JSR PRBYCOL ; SEPARATE WITH A COLON
FA82| Bl 74 PRA1BYTE LDA (AlL),Y ; PRINT BYTE POINTED TO BY Al
FA84| 20 AEF9 PRBYTSP JSR PRBYTE

FA87| A9 AQ PRSPC LDA #2A2 ; PRINT A SPACE

FA89| 4C 39FC JMP couT ;s END VIA OUTPUT ROUTINE.
FA8C| ;

FA8C| 4C 5823 USER JMP USERADR

\FABFI ; )
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FASF| 68 JUMP PLA

FA92| 68 PLA ; LEAVE STACK WITH NOTHIN' ON IT.
FA91| 2@ D6F9 GO JSR Al1PC ; STUFF PROGRAM COUNTER

FA94| 6C 7220 JMP @PCL ; JUMP TO USER PROG.

FA97| H

FA97| FA97 RWERROR -EQU * ; PRINT ERROR NUMBER

FA97| 2@ AEF9 JSR PRBYTE ; PRINT THE OFFENDER

FA9A| A9 Al LDA #2A1 ; FOLLOWED BY A "!"

FA9C| 2@ 39FC JSR couT

FA9F| 2@ @7FD ERROR2 JSR NOSTOP ; OUTPUT A CARRIAGE RETURN (NO STOPLST)
FAA2| 4C @4F9 ERROR JMP MON

FAAS| i

FAAS| AS 76 DEST LDA A2L ; COPY A2 TO A4 FOR DESTINATION OP
FAA7| 85 7A STA A4L

FAA9| A5 77 LDA A2H

FAAB| 85 7B STA A4H

FAAD| 692 RTS

FAAE| ;

FAAE| 2@ B8FA SEP JSR SPCE ; SEPARATOR TEST STORE MODE OR DUMP.
FAB1| 98 TYA ; ZERO MODE.

FAB2| F@1D BEQ SETMDZ +; BRANCH ALWAYS

FAB4| ;

FAB4| C6 7D BL1 DEC YSAV ; TEST FOR NO LINE

FAB6| F@45 BEQ DUMP8 ; IF NO LINE, GIVEM A ROW OF BYTES
FAB8| CA SPCE DEX ; TEST IF AFTER ANOTHER SPACE
FAB9| D@16 BNE SETMDZ

FABB| C9 BA CMP #2BA ; STORE MODE?

FABD| D@4B BNE TSTDUMP

FABF| 85 7C STOR STA STATE ; KEEP IT IN STORE STATE

FAC1l| AS 76 LDA A2L ; GET BYTE TO BE STORED

FAC3| 91 78 STOR1 STA (A3L),Y ; PUT IT IN MEMORY.

FACS| E6 78 INC A3L ; BUMP POINTER

FAC7| D@22 BNE DUMMY

FAC9| E6 79 INC A3H

FACB| 692 DUMMY RTS ; ALSO USED FOR '/' TO CLEAR MODE
FACC| ;

FACC| A4 7D SETMODE LDY YSAV ; USE INPUT CHARACTER

FACE| 88 DEY

FACF| Bl 7E LDA (INBUF), Y ; TO SET MODE

FAD1| 85 7C SETMDZ STA STATE

FAD3| 6@ RTS

FAD4 | H

FAD4| A9 21 READ LDA #21 ; GET DISK COMMAND TO READ

FAD6| 2C .BYTE 2C ; DUMMY BIT TO SKIP 2 BYTES

FAD7| A9 @2 WRTE LDA #22 ; SET DISK COMMAND TO WRITE

FADY9| 85 87 SAVCMD STA IBCMD

FADB| A5 74 RWLOOP LDA AlL

FADD| 85 85 STA IBBUFP ; COMMAND FORMAT IS

FADF| A5 75 LDA AlH ; BLOCKNUMBER <ADDRESS END ADDRESS
FAEl| 85 86 STA IBBUFP+1

FAE3| A6 7B LDX A4H ; SEND BLOCK NUMBER VIA X & A
FAES| AS5 7A LDA A4L

FAE7| 78 SEI ¢ NO INTERRUPTS WHILE IN MONITOR
FAE8| 2@ 79F4 JSR BLOCKIO ; DO DISKO FEVER

FAEB| B@ZAA BCS RWERROR ; GIVE UP IF ERROR ENCOUNTERED
FAED| E6 7A INC A4L ; BUMP BLOCK NUMBER

FAEF| D@@2 BNE NOVER

FAFl| E6 7B INC A4H

FAF3| E6 75 NOVER INC AlH ; BUMP RAM ADDRESS BY 512 BYTES
FAF5| E6 75 INC AlH

FAF7| 2@ 9DF9 JSR TSTAl ; TEST FOR FINISHED

FAFA| 92DF BCC RWLOOP ; NOT DONE, DO NEXT BLOCK

FAFC| 62 RTS

FAFD| H

FAFD| A5 75 DUMP8 LDA AlH

FAFF| 85 77 STA A2H

FB@l| 2@ CBF9 JSR TST8@WID ; GET WIDTH MASK INTO ACC

FB@4| 25 74 ORA AlL

FB@6| 85 76 STA A2L

FB@8| D@26 BNE DUMP@ ; BRANCH ALWAYS

FB@A| H

FBZA| 4A TSTDUMP LSR A ; DUMP?

FB@B| B@95 ERROR1 BCS ERROR

FB@D| 2@ CBF9 DUMP JSR TST8ZWID ; SET FOR EITHER 82 OR 4@ COLUMNS
FB1@| AS5 74 DUMPZ LDA AlL

FB12| 85 7A STA A4L

FB14| A5 75 LDA AlH

FB16| 85 7B STA A4H

FB18| 2@ 9DF9 JSR TSTAl ; TEST FOR VALID RANGE

FB1B| B@ZEE BCs ERROR1

FB1D| 2@ 75FA DUMP1 JSR PRINTA1l ; PRINT ADDRESS AND FIRST BYTE
FB2@| 2@ 94F9 DUMP2 JSR NXTA1l

FB23| B21@ BCs DUMPASC ; END WITH ASCII

FB25| AS 74 LDA AlL ; TEST END OF LINE

FB27| 25 69 AND MASK ; FOR 49/8@ COLUMN

FB29| D@@a5 BNE DUMP3

FB2B| 2@ 35FB JSR DUMPASC

FB2E| D@ED BNE DUMP1 ; BRANCH ALWAYS

FB3@| 2@ 82FA DUMP3 JSR PRA1BYTE ; GO PRINT NEXT BYTE AND A SPACE
\FB33I DZEB BNE DUMP2 ; ALWAYS (ACC JUST PULLED AS $A®Q) y,
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FB35| ;

FB35| AS5 7A DUMPASC LDA A4L ;s RESET TO BEGINNING OF LINE
FB37| 85 74 STA AlL

FB39| A5 7B LDA A4H

FB3B| 85 75 STA AlH

FB3D| 2@ 87FA JSR PRSPC ; PRINT AN EXTRA SPACE

FB4g| AQ @0 AsSC1 LDY $00 ; TO INDEX MEMORY INDIRECT

FB42| Bl 74 LDA (AlL),Y

FB44| 29 82 ORA #82 ; SET NORMAL VIDEO

FB46| C9 AQ CMP #oa0 ; TEST FOR CONTROL CHARACTERS
FB48| B@@2 BCS ASC2 ; OK TO PRINT NON CONTROLS

FB4A| A9 AE LDA #2AE ; OTHERWISE PRINT A SPACE

FB4C| 2@ 39FC ASC2 JSR couT ; PUT IT OUT

FB4F| 20 8EF9 JSR NXTA4 ; BUMP BOTH Al AND A4

FB52| B@226 BCsS ASC3 ¢ FINISHED

FBS4| A5 74 LDA AlL + TEST END OF LINE

FB56| 25 69 AND MASK

FB58| DZE6 BNE ASCl ; NOT DONE, PRINT NEXT

FBSA| 4C EFFC ASC3 JMP CROUT

FB5D| ;

FB5D| H

FB5D| 38 COL8@ SEC ; INDICATE 82 COLUMNS

FBSE| AD 53Cg@ LDA 2Ca53 ; GOTO 82 COLUMN MODE

FB61| B@@4 BCs SET892 ; BRANCH ALWAYS

FB63| ?

FB63| 18 COL4g2 CLC ; INDICATE 4@ COLUMNS DESIRED
FB64| AD 52C@ LDA 2CP52 ; GOTO 42 COLUMN MODE

FB67| A5 68 SET89 LDA MODES

FB69| @9 42 ORA $402 ; ASSUME 82

FB6B| B@@2 BCs SET82A ; AND BRANCH IF IT IS

FB6D| 29 BF AND #2BF ; BUT FIX FOR 4@ IF NOT

FB6F| 85 68 SET8@2A STA MODES

FB71| @9 7F ORA #7F ; ISOLATE BIT 7

FB73| 29 A@ AND #2002 ; (BIT 7 SETS NORMAL/INVERSE)
FB75| 85 66 STA FORGND

FB77| B@@2 BCs SET82B ; AGAIN ASSUMES 82 COLUMNS

FB79| A9 F@ LDA #OFQ ; IF NOT, SET FOR/BACKGROUND COLOR
FB7B| 85 67 SET82B STA BKGND

FB7D| H

FB7D| A5 58 CLSCRN LDA LMARGIN ; SET CURSOR TO TOP LEFT OF WINDOW
FB7F| 85 5C STA CH

FB81| A5 5A LDA WINTOP

FB83| 85 5D STA cv ; NOW DROP INTO CLEAR END OF PAGE
FB85| :

FB85| AS 5C CLEOP LDA CH ; SAVE CURRENT CURSOR POSITION
FB87| 48 PHA

FB88| A5 5D LDA cv

FB8A| 48 PHA

FB8B| 2@ CS5FB JSR SETCV

FB8E| 22 A2FB CLEOCP1 JSR CLEOL ; CLEAR TO END OF FIRST LINE
FB91| AS 58 LDA LMARGIN

FB93| 85 5C STA CH

FB9S| 2@ DDFB JSR CURDOWN ; GOTO NEXT LINE

FB98| 92F4 BCC CLEOP1

FBO9A| 68 PLA

FBY9B| A8 TAY

FB9C| 68 PLA ; RESTORE CURSOR POSITION

FB9D| 85 5C STA CH

FBIF| 98 TYA ; GET OLD CV IN ACC AGAIN

FBA@| B@23 BCs SETCV ; BRANCH ALWAYS

FBA2| H

FBA2| A5 5C CLEOL LDA CH ; CLEAR TO END OF LINE FIRST
FBA4| 4C 89FC JMP CLEOL1

FBA7| H

FBA7| C9 82 CONTROL CMP #80

FBA9| 9965 BCC DISPLAYX ; IF INVERSE

FBAB| C9 8D TSTCR CMP #8D ; IF CARRIAGE RETURN THEN NEW LINE
FBAD| D@3A BNE TSTBACK

FBAF| 292 A2FB CARRAGE JSR CLEOL ; FIRST CLEAR TO THE END OF THIS LINE
FBB2| 2¢ D7FB JSR SETCH2 ; RESET CURSOR AND GOTO NEXT LINE (CARRY IS SET)
FBBS| 4C 16FC JMP NXTLIN ; THEN GOTO THE NEXT LINE.

FBB8| ;

FBB8| H

FBB8| AS 5D CURUP LDA cv ; TEST FOR TOP OF SCREEN

FBBA| C6 5D DEC cv ; ANTICIPATE 'NOT' TOP

FBBC| C5 5A CMP WINTOP

FBBE| D@@2 BNE CURUP1 ; IT'S NOT TOP, CONTINUE

FBC@| A5 SB LDA WINBTM ; WRAP AROUND TO BOTTOM

FBC2| 38 CURUP1 SEC ; DECREMENT BY ONE

FBC3| E9 21 SBC #21

FBCS| 85 5D SETCV STA cv ; SAVE NEW VERTICAL LINE

FBC7| FBC7 BASCALC .EQU *

FBC7| FBC7 CURDN1 -EQU *

FBC7| AS 5D LDA ; GET VALUES FOR FIRST PAGE ($4929)
FBCY9| 1@4E BPL BASCALC1 ; ALWAYS

FBCB| ;

FBCB| 24 68 CURIGHT BIT MODES ; TEST FOR 82 OR 49

FBCD| 7292 BVS RIGHT1

FBCF| E6 5C INC CH

FBD1| E6 5C RIGHT1 INC CH ; BUMP CURSOR HORIZONTAL )
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FBD3| A5 5C LDA CH ; TEST FOR NEW LINE
FBD5| C5 59 CMP RMARGIN
FBD7| AS 58 SETCHZ LDA LMARGIN ; JUST IN CASE WE HAVE.
FBDY9| 925D BCC CTRLRET
FBDB| 85 SC SETCVH STA ; CURSOR AT START OF NEXT LINE
FBDD| + DROP INTO CURDOWN FOR WRAP AROUND
FBDD| :
FBDD| E6 5D CURDOWN INC cv ; MOVE CURSOR DOWN ONE LINE
FBDF| AS 5D LDA cv ; ANTICIPATE NOT BOTTOM
FBEl1| C5 5B CMP WINBTM ; TEST FOR BOTTOM
FBE3| 9QE2 BCC CURDN1
FBES5| AS SA LDA WINTOP
FBE7| B@DC BCS SETCV ; BRANCH ALWAYS
FBEY| H
FBE9| C9 88 TSTBACK CMP #88 ;s BACKSPACE?
FBEB| D@5D BNE TSTBELL
FBED| 24 68 CURLEFT BIT MODES ; TEST FOR FOURTY OR EIGHTY MODE
FBEF| 7222 BVS LEFT82
FBF1| C6 5C DEC CH
FBF3| C6 5C LEFT82 DEC CH
FBFS5| 3226 BMI LEFTUP
FBF7| A5 SC LDA CH ; TEST FOR WRAP AROUND
FBF9| C5 58 CMP LMARGIN
FBFB| 1@3B BPL CTRLRET
FBFD| 22 BSFB LEFTUP JSR CURUP
FCo2| A5 59 LDA RMARGIN
FC@2| 85 5C STA CH ; SAVE NEW CURSOR POSITION
FC24| D@E7 BNE CURLEFT ; BRANCH ALWAYS
FC@26| H
FC@6| C9 AQ COUT2 CMP #2A0 ; IS IT CONTROL CHARACTER
FC28| 929D BCC CONTROL
FCoA| 24 68 BIT MODES ; TEST FOR INVERSE
FCoC| 3292 BMI DISPLAYX ; NO PUT IT OUT
FC@E| 29 7F AND #7F ; STRIP HI BIT
FCl1@| 2@ 9DFC DISPLAYX JSR DISPLAY
FC13| H
FC13| 2@ CBFB INCHORZ JSR CURIGHT ; MOVE CURSOR RIGHT
FC16| B@243 NXTLIN BCS SCROLL ; IT'S BOTTOM, RESET CH=@ AND SCROLL
FC18| 6@ RTS s RESET CH ONLY
FC19] H
FC19| 28 BASCALC1 PHP ; CALC BASE ADR IN BAS4L,H
FClA| 48 PHA
FC1B| 4A LSR A ; FOR GIVEN LINE NO.
FC1C| 29 @23 AND $23 ; @<=LINE NO.<$17
FClE| 29 @4 ORA $24 ; ARG=@@@ABCDE, GENERATE
FC2@| 85 SF STA BAS4H ; BAS4H=2@@2@1CD
FC22| 49 @C EOR #2cC
FC24| 85 61 STA BAS8H
FC26| 68 PLA ; AND
FC27| 29 18 AND $18 ; BAS4L=EABABZ@@?
FC29| 9222 BCC BSCLC2
FC2B| 69 7F ADC $7F
FC2D| 85 SE BSCLC2 STA BAS4L
FC2F| oA ASL A
FC32| @A ASL A
FC31| @25 SE ORA BAS4L
FC33| 85 SE STA BAS4L
FC35| 85 6@ STA BASSL ; SAME FOR PAGE 2
FC37| 28 PLP
FC38| 62 CTRLRET RTS
FC39| H
FC39| 48 CouT PHA ; SAVE CHARACTER
FC3A| 84 6D STY TEMPY
FC3C| 86 6C STX TEMPX
FC3E| 2@ 47FC JSR COUT1
FC41| A4 6D LDY TEMPY
FC43| A6 6C LDX TEMPX
FC45| 68 PLA
FC46| 62 RTS
FC47| 6C 6E@@ COUT1 JMP @CSWL ; NORMALLY COUT1
FC4A| H
FC4A| C9 87 TSTBELL CMP #87 ;s BELL?
FC4C| D2w4 BNE LNFD ; NO TEST FOR FORM FEED
FC4E| AE 4@2Cg BELL LDX oCo42 :; SOUND BELL
FC51| 6@ RTS
FC52| C9 8A LNFD CMP #8A + LINE FEED?
FC54| D@E2 BNE CTRLRET
FC56| 2@ DDFB JSR CURDOWN ; MOVE CURSOR DOWN A LINE
FC59| 9@DD BCC CTRLRET ; BRANCH IF NO SCROLL NECESSARY.
FCSB| H
FC5B| AS5 5A SCROLL LDA WINTOP ; START WITH TOP LINE
FC5D| 48 PHA ; SAVE IT FOR NOW
FC5E| 2@ CSFB JSR SETCV ; GET BASCALC FOR THIS LINE
FC61| A2 @3 SCRL1 LDX $23 ; MOVE CURRENT BASCALC AS DESTINATION
FC63| BS5 SE SCRL2 LDA BAS4L, X
FC65| 95 58 STA TBAS4L,X ; (TEMPORARY BASE ADDR.)
FC67| CA DEX
FC68| 19F9 BPL SCRL2
FC6A| 68 PLA ; GET DESTINATION LINE
\FCGBI 18 CLC )
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FC6C| 69 21 ADC #21 ; CALCULATE SOURCE LINE.
FC6E| C5 5B CMP WINBTM ; IS IT THE LAST LINE?
FC72| B@15 BCS LASTLN ; YES, CLEAR IT
FC72| 48 PHA ; SAVE AS NEXT DESTINATION LINE
FC73| 2@ CSFB JSR SETCV ; GET BASE ADDR FOR SOURCE LINE
FC76| A5 59 LDA RMARGIN ; MOVE SOURCE TO DESTINATION
FC78| 4A LSR A ; DIVIDE BY 2
FC79| A8 TAY
FC7A| 88 SCRL3 DEY ; DONE YET
FC7B| 32E4 BMI SCRL1 ; YES, DO NEXT LINE
FC7D| Bl SE LDA (BAS4L),Y
FCTF| 91 58 STA (TBASA4L),Y
FC81| Bl 62 LDA (BAS8L),Y
FC83| 91 64 STA (TBASS8L) , Y
FC85| 92F3 BCC SCRL3 ; BRANCH ALWAYS
FC87| A5 58 LASTLN LDA LMARGIN ; BLANK FILL THE LAST LINE
FC89| 4A CLEOL1 LSR A ; DIVIDE BY 2
FC8A| A8 TAY
FC8B| B@@4 BCs CLEOL2
FC8D| A5 66 LDA FORGND ; (NORMALLY A SPACE)
FC8F| 91 SE STA (BAS4L),Y
FC91| AS 67 CLEOL2 LDA BKGND ; (IF 82 COLUMNS, ALSO A SPACE)
FC93| 91 62 STA (BAS8L), Y
FC95| C8 INY
FC96| 98 TYA + TEST FOR END OF LINE
FC97| @A ASL A ; MULT BY 2 AGAIN
FC98| C5 59 CMP RMARGIN
FC9A| 9@ED BCC CLEOL1 ; CONTINUE IF MORE TO DO.
FC9C| 62 RTS ; ALL DONE.
FC9D| H
FC9D| 24 68 DISPLAY BIT MODES ; TEST FOR 42 OR 82
FC9F| 7@@C BVS DSPL82 ; STORE THE SINGLE CHARACTERS AND RETURN
FCAl| 46 SC LSR CH ; INSURE PROPER 42 COLUMN DISPLAY
FCA3| @6 5C ASL CH ; BY DROPPING BIT @
FCAS5| 2@ ADFC JSR DSPL8¢2 ; DISPLAY IN $42@ PAGE.
FCA8| A5 67 LDA BKGND ; ALSO SET BACKGROUND COLOR
FCAA| 91 6@ DSPBKGND STA (BASS8L), Y
FCAC| 692 RTS
FCAD| H
FCAD| 48 DSPL892 PHA ; PRESERVE CHARACTER
FCAE| AS 5C LDA CH ; DETERMINE WHICH PAGE
FCBZ| 4A LSR A
FCB1| A8 TAY
FCB2| 68 PLA
FCB3| B@FS BCs DSPBKGND ; BRANCH IF $99@ PAGE
FCBS| 91 SE STA (BAS4L),Y
FCB7| 62 RTS
FCB8| ;
FCB8| Bl 7E NOTCR LDA (INBUF), Y ; ECHO CHARACTER
FCBA| 2@ 39FC JSR CouT
FCBD| C9 88 CMP #88 ; BACKSPACE
FCBF| F@1D BEQ BKSPCE
FCC1l| C9 98 CMP #98 ; CANCEL?
FCC3| Fo@28 BEQ CANCEL
FCCS5| E6 82 INC TEMP
FCC7| A5 82 LDA TEMP
FCC9| C9 52 CMP #INBUFLEN
FCCB| D@17 BNE NXTCHAR ; NO WRAP AROUND ALLOWED.
FCCD| A9 DC CANCEL LDA #2DC ; OUTPUT BACKSLASH
FCCF| 2@ 39FC JSR CcouT
FCD2| 2@ EFFC JSR CROUT
FCDS5| FCD5 GETLNZ .EQU *
FCD5| AS 6B GETLN LDA PROMPT
FCD7| 2@ 39FC JSR couTr
FCDA| AQ 21 LDY #21
FCDC| 84 82 STY TEMP ; START AT BEGINNING OF INBUF
FCDE| A4 82 BKSPCE LDY TEMP
FCE@| F@F3 BEQ GETLN
FCE2| Cé6 82 DEC TEMP ; BACK UP INPUT BUFFER
FCE4| 2@ 6@FD NXTCHAR JSR RDCHAR ; GET INPUT
FCE7| A4 82 LDY TEMP
FCE9| 91 7E STA (INBUF), Y
FCEB| C9 8D CMP #8D
FCED| D@C9 BNE NOTCR
FCEF| FCEF CROUT .EQU *
FCEF| 2C 2@C@ BIT KBD ; TEST FOR START/STOP
FCF2| 1213 BPL NOSTOP
FCF4| 2@ 2EFD JSR KEYIN3 ; READ KBD
FCF7| C9 A® CMP #2A2 ; IS IT A SPACE?
FCF9| Fo@7 BEQ STOPLST ; YES, PAUSE TIL NEXT KEYPRESS.
FCFB| C9 89 CMP #89 ; QUIT THIS OPERATION
FCFD| D2@8 BNE NOSTOP ; NO, IGNORE THIS KEY.
FCFF| 4C 9FFA JMP ERROR2 ; YES, RESTART
FD@2| AD 2@Cg STOPLST LDA KBD
FD@5| 1@FB BPL STOPLST
FD27| A9 8D NOSTOP LDA #8D
FDZ9| 4C 39FC JMP CcouT
FD@C| ;
FD@C| 6C 7200 RDKEY JMP @KSWL
G‘DQF] H )
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FD@F| A9 7F KEYIN LDA #7F ; MAKE SURE FIRST IS CURSOR
FD11| 85 63 STA TBAS4H
FD13| 22 88FD JSR PICK ; GO READ SCREEN
FD16| 48 KEYIN1 PHA ; SAVE CHR AT CURSOR POSITION
FD17| 2@ 35FD JSR KEYWAIT s TEST FOR KEYPRESS
FD1A| B2@8 BCS KEYIN2 ; GO GET IT
FD1C| AS 69 LDA CURSOR ; GIVE THEM AN UNDERSCORE FOR A TIME
FD1E| 2@ 9DFC JSR DISPLAY
FD21| 2@ 35FD JSR KEYWAIT ; GO SEE IF KEYPRESSED
FD24| 68 KEYIN2 PLA
FD25| 28 PHP ; SAVE KEYPRESS STATUS
FD26| 48 PHA
FD27| 2@ 9DFC JSR DISPLAY
FD2A| 68 PLA
FD2B| 28 PLP
FD2C| 92E8 BCC KEYIN1
FD2E| AD @@C@ KEYIN3 LDA KBD ;s READ KEYBOARD
FD31| 2C 1@C@ KEYIN4 BIT KBDSTRB ; CLEAR KEYBOARD STROBE
FD34| 62 RTS
FD35| E6 58 KEYWAIT INC TBAS4L ; JUST KEEP COUNTING
FD37| D@@9 BNE KWAIT2
FD39| E6 63 INC TBAS4H
FD3B| A9 7F LDA $7F ; TEST FOR DONE
FD3D| 18 CLC
FD3E| 25 63 AND TBAS4H
FD4g| F@@5 BEQ KEYRET ; RETURN IF TIMED OUT
FD42| QE 22C@® KWAIT2 ASL KBD
FD4S5| 9QEE BCC KEYWAIT
FD47| 6@ KEYRET RTS
FD48| H
FD48| :
FD48| FD48 ESC3 .EQU *
FD48| 2@ 77FD JSR GOESC
FD4B| A5 68 ESCAPE LDA MODES ; SET TO + SIGN FOR CURSOR MOVES
FD4AD| 29 82 AND #80
FD4F| 49 AB EOR #2AB
FD51| 85 69 STA CURSOR
FD53| 2@ @CFD ESC1 JSR RDKEY ; READ NEXT CHARACTER
FD56| A@ 28 LDY $28 ; TEST FOR ESCAPE COMMAND
FD58| D9 F@FF ESC2 CMP ESCTABL, Y
FDS5B| F@EB BEQ ESC3
FD5D| 88 DEY
FDSE| 1@F8 BPL ESC2 ; LOOP TIL FOUND OR DONE
FD64| ;
FD6@| A9 82 RDCHAR LDA #80 ; GO READ A CHARACTER
FD62| 25 68 AND MODES
FD64| 85 69 STA CURSOR ; SAVE STANDARD CURSOR
FD66| 2@ @CFD JSR RDKEY
FD69| C9 9B CMP #9B ; ESCAPE CHARACTER?
FD6B| F@ZDE BEQ ESCAPE
FDé6D| C9 95 CMP $#95 ; FORWARD COPY?
FD6F| D@D6 BNE KEYRET
FD71| 2@ 88FD JSR PICK ; GET CHARACTER FROM SCREEN
FD74| 29 82 ORA #89 ; SET TO NORMAL ASCII
FD76| 6@ RTS
FD77| H
FD77| A9 FB GOESC LDA #0FB
FD79| 48 PHA
FD7A| B9 7FFD LDA ESCVECT, Y
FD7D| 48 PHA
FD7E| 6@ RTS
FD7F| Al ESCVECT .BYTE ZAl ; CLEOL-1
FD8@| 84 .BYTE 84 ; CLEOP-1
FD81| 7C .BYTE c ; CLSCRN-1
FD82| 62 .BYTE 62 ; COL4g-1
FD83| SC .BYTE 5C ; COL8g-1
FD84| EC .BYTE PEC ; CURLEFT-1
FD85| CA .BYTE @2CA ; CURIGHT-1
FD86| DC .BYTE ZDC ; CURDOWN-1
FD87| B7 .BYTE ?2B7 ; CURUP-1
FD88| H
FD88| AS 5C PICK LDA CH ; GET A CHARACTER AT CURRENT CURSOR POSITION
FD8A| 4A LSR A ; DETERMINE WHICH PAGE.
FD8B| A8 TAY
FD8C| 24 68 BIT MODES ; AND IF 82 COLUMN MODE
FD8E| 5225 BVC PICK49Q ; FORGET CARRY IF 4@ COLUMNS
FD92| 9223 BCC PICK492 ; GET CHARACTER FROM $42¢
FD92| Bl 62 LDA (BASS8L),Y
FD%4| 62 RTS
FD95| Bl SE PICK4Q LDA (BAS4L),Y
FD97| 62 RTS
FD98| H
FD98| FD98 CLDSTRT .EQU *
FD98| A9 @23 LDA #23
FDY9A| 8D D@FF STA PFFD@ ; ZERO PAGE IS ON 3!
FD9D| FD9D SETUP .EQU *
FD9D| D8 CLD ; OF COURSE!
FD9E| A2 @3 LDX #23
FDAZ| 86 7F STX INBUF+1
G‘DAZI BD BCFF SETUP1 LDA NMIRQ, X

J
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FDAS| 9D CAFF STA @FFCA, X
FDA8| BD BAFF LDA HOOKS, X
FDAB| 95 6E STA CSWL, X
FDAD| BD BSFF LDA VBOUNDS, X
FDB@| 95 58 STA LMARGIN, X
FDB2| CA DEX
FDB3| 1@QED BPL SETUP1
FDBS5| 85 82 STA IBDRVN
FDB7| A9 AQ LDA #2000 ; INPUT BUFFER AT $3AQ
FDBY9| 85 7E STA INBUF
FDBB| A9 62 LDA #60
FDBD| 85 81 STA IBSLOT
FDBF| A9 FF LDA #OFF
FDC1| 85 68 STA MODES
FDC3| 29 63FB JSR COL4g2 ; SET 4@ COLUMNS, CLEAR SCREEN
FDC6| H
FDC6| 22AQ ADR .EQU PAD
FDC6| ooag CPORTL -EQU ADR
FDCé6| 22Al CPORTH -EQU ADR+1
FDC6| 2@a2 CTEMP -EQU ADR+2
FDC6| @@A3 CTEMP1 .EQU ADR+3
FDC6| 22A4 YTEMP .EQU ADR+4
FDC6| 2@Co ROWTEMP .EQU ADR+2@
FDCé6| C@DB CWRTON -EQU 2C2ZDB
FDC6| C@DA CWRTOFF .EQU ZCZDA
FDC6| FFEC CB2CTRL -EQU ZFFEC
FDC6| FFED CB2INT .EQU ZFFED
FDC6| ;
FDC6| ;
FDC6| A9 78 GENENTR LDA #78 ; INIT SCREEN INDX LOCATIONS
FDC8| 85 A@ STA CPORTL
FDCA| A9 28 LDA #28
FDCC| 85 Al STA CPORTH
FDCE| A9 F@ LDA #oF2 ; SET UP INDEX TO CHRSET
FDD@| 85 A4 STA YTEMP
FDD2| A9 22 LDA 22
FDD4| AA TAX
FDD5| 95 C@ ZIPTEMPS STA ROWTEMP, X
FDD7| E8 INX
FDD8| E@ 202 CPX #2020
FDDA| D@F9 BNE ZIPTEMPS
FDDC| A9 @5 LDA #25 ; FAKE THE FIRST BIT PATTERN
FDDE| 18 CLC ; (PHANTOM 9TH BIT SHIFTED AS BIT @)
FDDF| @28 PHP
FDE@| 48 PHA
FDE1| 86 A2 GENASC STX CTEMP ; GENERATE THE ASCII
FDE3| A@ 27 GASCI1 LDY #27 ; CODES FOR THE FIRST PASS
FDES| A6 A2 GASCI2 LDX CTEMP
FDE7| 8A GASCI3 TXA
FDE8| 91 A@ STA (CPORTL) , Y ; SXXF=CHR @ / 4
FDEA| E8 INX ; $SXXE=CHR 1 / 5
FDEB| 88 DEY ; $XXD=CHR 2 / 6
FDEC| 3226 BMI GASCI4 ; $XXC=CHR 3 / 17
FDEE| C@ @3 CPY #23 ; SXXB=CHR @ / 4
FDF@| D@F5 BNE GASCI3 ; $XXA=CHR 1 / 5
FDF2| F@F1l BEQ GASCI2 ; $XX9=CHR 2 / 6
FDF4| 2@ 99FE GASCI4 JSR NXTPORT ; $XX8=CHR 3 / 7
FDF7| Bo@8 BCS CBYTES ; GO DECODE CHARACTER TABLE
FDF9| C9 @A CMP #oA ; SECOND SET OF 42
FDFB| D@E6 BNE GASCI1
FDFD| A2 24 LDX #24
FDFF| D@E@ BNE GENASC ; BRANCH ALWAYS
FE@Zl| 68 CBYTES PLA ; RESTORE BIT PATTERN
FE@2| 28 PLP
FEZ3| A2 17 LDX #17 ; (4 CHARACTERS OF 6 ROWS)
FEZ5| A® 25 CCOLMS LDY #25 ; (FIVE COLUMNS)
FE@7| 36 C4 CSHFT ROL ROWTEMP+4,X ; BREAK BYTE INTO
FE@9| 2A ASL A ; 5 BIT GROUPS
FEQA| D@Z@E BNE SHFTCNT ; BRANCH IF MORE BITS IN THIS BYTE
FE@C| 84 A2 STY CTEMP
FEGE| C6 A4 DEC YTEMP ; (NOTE. CARRY IS SET)
FE192| F@l6 BEQ DONE s BRANCH IF ALL DONE
FE12| A4 A4 LDY YTEMP ; GET CHARACTER TABLE INDEX
FE14| B9 CA4FE LDA CHRSET-1,Y
FE17| 2A ROL A ; (CARRY KEEPS BYTE NON-ZERO UNTIL ALL 8 ARE
FE18] ¢/ ARE SHIFTED)
FE18| A4 A2 LDY CTEMP ; RESTORE COLUMN COUNT
FE1A| 88 SHFTCNT DEY ; GOT ALL FIVE BITS?
FE1B| D@ZEA BNE CSHFT ; NO, DO NEXT
FE1D| CA DEX ; ALL ROWS DONE
FE1E| 1@ES BPL CCOLMs ; NO, DO NEXT
FE2g| 28 PHP ; SAVE REMAINING BIT PATTERN AND CARRY
FE21| 48 PHA
FE22| 20 28FE JSR STORCHRS ¢; MOVE EM TO NON DISPLAYED VIDEO AREA
FE25| 4C @1FE JMP CBYTES
FE28| ;
FE28| FE28 DONE .EQU *
FE28| ;
FE28| A2 1F STORCHRS LDX #1F ; MOVE CHARACTER PATTERNS TO VIDEO AREA
FE2A| AQ 22 STORSET LDY 22 )
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FE2C| BS Cg STOROW LDA ROWTEMP, X

FE2E| @A ASL A ; SHIFT TO CENTER

FE2F| 29 3E AND #3E ¢+ STRIP EXTRA GARBAGE

FE31| 91 A2 STA (CPORTL) , Y

FE33| CA DEX

FE34| C8 INY

FE35| C2 28 CPY #28 ; THIS GROUP DONE

FE37| D@F3 BNE STOROW ; NO, NEXT ROW

FE39| 2@ 99FE JSR NXTPORT

FE3C| C9 28 CMP 28

FE3E| Fo@4 BEQ GENDONE ; ALL ROWS STORED?

FE4Q| 8A TXA

FE41]| 1@E7 BPL STORSET

FE43| 62 RTS ; PARTIAL SET ($478-$5FF)

FE44| ;

FE44| A9 21 GENDONE LDA #21 ; SET NORMAL MODE

FE46| 85 A2 STA CTEMP

FE48| A9 62 GEN1 LDA #62 ; PREPARE TO SEND BYTES TO CHARACTER
FE4A| 2C DBCg@ BIT CWRTON ; GENERATOR RAM

FEAD| 2@ AEFE JSR VRETRCE ; WAIT FOR NEXT VERTICAL RETRACE
FES@| A9 22 LDA #20 ; WAIT AGAIN

FES2| 2@ AEFE JSR VRETRCE

FES5| 2C DAC@ BIT CWRTOFF ; CHARACTERS ARE NOW LOADED
FES8| 2@ 88FE JSR ALTCHR ; REPEAT THIS SET FOR OTHER 64 CHARACTERS
FESB| Cé6 A2 DEC CTEMP ; HAVE WE DONE ALTERNATES YET?
FESD| 1216 BPL GEN2 ; NO, DO IT!

FESF| A9 28 LDA $#28 ; BUMP ASCII VALUES FOR NEXT SET
FE61| 85 Al STA CPORTH

FE63| AZ 27 NXTASCI LDY #27 ; THE USUAL COUNTDOWN

FE65| Bl A® NXTASC2 LDA (CPORTL) , Y

FE67| 18 CLC

FE68| 69 28 ADC #28

FE6A| 91 A2 STA (CPORTL) ,Y

FE6C| 88 DEY

FE6D| 1@F6 BPL NXTASC2

FE6F| 2@ 99FE JSR NXTPORT

FE72| 9@QEF BCC NXTASCI

FE74| 6@ RTS

FE75| A2 23 GEN2 LDY #23 ; SETUP ALTERNATE WITH UNDERLINES
FE77| A9 7F LDA #7F

FE79| 99 FC@5 UNDER STA @5FC,Y

FE7C| 99 FC@7 STA @7FC, Y

FE7F| 88 DEY

FE8Z| 1@F7 BPL UNDER

FE82| A9 28 LDA #28

FE84| 85 Al STA CPORTH

FE86| D@C@ BNE GEN1

FE88| ;

FE88| Ag 27 ALTCHR LDY #27 ; ADJUST ASCII FOR ALTERNATE SET
FESA| Bl A2 ALTC1 LDA (CPORTL) , Y

FE8C| 49 2¢ EOR #20 ; $20--> $40-->560

FES8E| 91 Ag STA (CPORTL) , Y

FE92| 88 DEY

FE91| 1@F7 BPL ALTC1 ; ADJUST THEM ALL

FE93| 2@ 99FE JSR NXTPORT

FE96| 92FQ@ BCC ALTCHR

FE98| 62 RTS

FE99| H

FE99| A5 A2 NXTPORT LDA CPORTL ; CONVERT $78->$F8 OR $F8-578
FE9B| 49 82 EOR #82

FE9D| 85 A2 STA CPORTL

FE9F| 3092 BMI NOHIGH

FEAl| E6 Al INC CPORTH

FEA3| A5 Al NOHIGH LDA CPORTH

FEAS| C9 @C CMP $aC

FEA7| Do@4 BNE PORTDN

FEA9| A9 24 LDA #24

FEAB| 85 Al STA CPORTH

FEAD| 62 PORTDN RTS

FEAE| H

FEAE| 85 A3 VRETRCE STA CTEMP1 ; SAVE BITS TO BE STORED

FEBZ| AD ECFF LDA CB2CTRL ; CONTROL PORT FOR 'CB2'

FEB3| 29 3F AND #3F ; RESET HI BITS TO @

FEBS| @5 A3 . ORA CTEMP1

FEB7| 8D ECFF STA CB2CTRL

FEBA| A9 28 LDA #28 ; TEST VERTICAL RETRACE

FEBC| 8D EDFF STA CB2INT

FEBF| 2C EDFF VWAIT BIT CB2INT ; WAIT FOR RETRACE

FEC2| F@FB BEQ VWAIT

FEC4| 62 RTS

FECS| H

FECS5| FECS5 CHRSET .EQU *

FECS| ;

FECS| F@ @21 82 18 42 84 81 -.BYTE org,21,82,18,49, 84,81, 2F, 58, 44,81, 29,92, 1E,21, 91, 7C, 1F, 49, 3@
FECC| 2F 58 44 81 29 @2 1E

FED3| @1 91 7C 1F 49 3@

FED9| 8A 28 43 14 31 2A 22 .BYTE 8A,28,43,14,31,2A,22,13,2E3,0F7,9C4,91,48,0A2,@DA, 24,2C6, 4A
FEE@| 13 E3 F7 C4 91 48 A2

FEE7| DA 24 C6 4A

FEEB| 62 8C 24 C6 F8 63 8C .BYTE 62,8C,24,02C6,0F8,63,8C,8C1,46,17,52, 8A,0AF,16,14,0QE3,33, 31

J
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FEF2| Cl 46 17 52 8A AF 16

FEF9| 14 E3 33 31

FEFD| C6 F8 DC 73 3F 46 17 -.BYTE 2Cce6, oF8,@nC, 73, 3F, 46,17, 62,8C, 21,0E6,18, 6A, 8D, 61,@CF,18, 62
FF@4| 62 8C 21 E6 18 6A 8D

FFZB| 61 CF 18 62

FF@F| 74 D1 B9 18 49 4C 91 .BYTE 74,2D1,2B9,18, 49, 4C, 91,08C@, 2F3,29, 2C, 91, 2C@, 14, 1D, 8C, @EF, @7
FFl16| C2 F3 @29 2C 91 Co 14

FF1D| 1D 8C EF @7

FF21| 17 43 88 31 84 1E DF .BYTE 17,43, 88,31, 84,1E,@DF, 2B, 31, 84, 0F8,9FE, 77, 3E,3E, 17, 62, 8C,2FD
FF28| @B 31 84 F8 FE 77 3E

FF2F| 3E 17 62 8C FD

FF34| C7 50 E3 @B 51 C5 E8 -BYTE ec1,59,9E3,28B, 51,08C5, 9E8,2C8,73,18,2C, 42, 3E,21,22,29,42, 3E
FF3B| C8 73 18 @C 42 3E @21

FF42| 92 2@ 42 3E

FF46| 41 18 8C 28 @22 72 EE .BYTE 41,18, 8C, 28,929, 79, 2EE, 22,11, 11, 21, 11,92, 2E®, 3C, 21, 31,02, PE@
FF4D| @@ 11 11 21 11 @2 E@

FF54| 3C 21 31 22 E@

FF59| 1C 2@ C8 B9 82 62 14 -BYTE 1c,o@,2Cc8,28B9,89,62,14,1F, 46,2A2,9DE, 43, 2C, 24, 88, BE, @FF , @CE
FFé62| 1F 46 A2 DE 43 2C @4

FF67| 88 BE FF CE

FF6B| 7D 37 49 88 95 18 98 .BYTE m,37,49,88,95,18,98,29, 62,2D1, 44, 2E8, 88, FB, 22, 92, 42,20, 10
FF72| @9 62 D1 44 E8 88 FB

FF79| 22 92 40 22 10

FFIE| E@ @3 @2 20 40 20 00 .BYTE PE®, 23,922,920,490,920,90,928,00,20,28,10,42,44,25,82,2B8, 2F, 48
FF85| 08 22 20 28 10 42 44

FF8C| 25 82 B8 2F 48

FF91| 25 44 12 82 @2 @2 2F .BYTE 25,44,19,82,92,0@, 2F,5A, 42,45,22,8E, 64,52, 92,21, 3E, 26,42, 82
FF98| SA 4@ 45 @2 8E 64 52

FF9F| 92 21 3E 26 42 8%

FFAS| 21 80 2@ 25 2@ F8 82 -.BYTE 21,89,992,05,99,2F8, 80, 22,25, 28, OF8, 883, 28,25, 88
FFAC| 2@ 25 @28 F8 8@ 28 @25

FFB3| 88

FFB4| H

FFB4| FFB4 HOOKS -EQU *

FFB4| @6FC -WORD COUT2

FFB6| @FFD -WORD KEYIN

FFB8| FFB8 VBOUNDS -EQU *

FFB8| 20 50 22 18 .BYTE 22,50,00,18

FFBC| H

FFBC| 4C 86F6 NMIRQ JMP RECON ; IN DIAGNOSTICS

FFBF| 49 RTI

FFC@| H

FFC@| 43 4F 5@ 59 52 49 47 .ASCII "COPYRIGHT JANUARY, 19828 APPLE COMPUTER INC..JRH"
FFC7| 48 54 2@ 4A 41 4E 55 —

FFCE| 41 52 59 2C 29 31 39

FFDS| 38 30 2@ 20 41 5¢ 52
FFDC| 4C 45 2@ 43 4F 4D 59
FFE3| 55 54 45 52 2@ 49 4E

FFEA| 43 2E 2E 4A 52 48

FFFg| ; j \2. .‘,\\LS‘(' m
FFF@| CC DZ D3 B4 B8 88 95 ESCTABL  .BYTE @CC,@D@,@D3,2B4,2BS, 88, 95, 8A, 8B, 20 .

FFF7| 8A 8B 20

FFFA| ;

FFFA| CAFF NMI .WORD  @FFCA Cﬁly Wov.

FFFC| EEF4 RESET .WORD  DIAGN ; NOTHING

FFFE| CDFF IRQ .WORD  @FFCD 'Dg
2000| on

2000 | .END

SYMBOL TABLE DUMP

AB - Absolute LB - Label UD - Undefined MC - Macro

RF - Ref DF - Def PR - Proc FC - Func v
PB - Public PV - Private CS - Consts 7
AlH AB 2075 | AlL AB 2274 | AlPC LB F9D6 | AlPClI LB F9D9 | A2H AB 2077 \

A2L AB @076 | A3H AB 2079 | A3L AB 2978 | A4H AB 297B | AdL AB 2@7A

ADR AB g@A® | ALTC1 LB FEBA | ALTCHR LB FE88 | ASCl LB FB4Z | ASC2 LB FBAC

AsC3 LB FBSA | ASCDONE LB FA@8 | ASCII LB FAIB | ASCII@ LB FAID | ASCII1 LB F9EL

ASCII2 LB FI9E3
BASSL AB 2@6@
BITON LB FA25
BSCLC2 LB FC2D
CBYTES LB FE@1
CLDSTRT LB FD98
CLEOP1 LB FB8E

ASCII3 LB F9F4
BASCALC LB FBC7
BKGND AB 2267
CANCEL LB FCCD
CCOLMS LB FE@5
CLEOL LB FBA2
CLSCRN LB FB7D

BAS4H AB @@SF
BASCALC1 LB FC19
BKSPCE LB FCDE
CARRAGE LB FBAF
CH AB @2@5C
CLEOL1 LB FC89
CMDSRCH LB F91C

BAS4L AB @@SE
BELL LB FC4E
BL1 LB FAB4
CB2CTRL AB FFEC
CHRSET LB FECS5
CLEOL2 LB FC91
CMDTAB LB F96C

|

|

|

BAS8H AB 2261 |
BITOFF LB FA29
BLOCKIO AB F479

CB2INT AB FFED |

CKMDE LB FAlE |

CLEOP LB FB8S |

CMDVEC LB F97D |

COUT1 LB FC47 |

|

|

|

|

|

|

|

|

|

|

|

COL4g2 LB FB63 COL8g LB FBSD CONTROL LB FBA7 COouT LB FC39
CouT2 LB FC@6 CPORTH AB @2A1 CPORTL AB @0AQ CRCHK LB F9FD CRMON LB FA3A
CROUT LB FCEF CSHFT LB FE@7 CSWH AB @@6F CSWL AB QQ@6E CTEMP AB @@A2

CTEMP1 AB @Q2A3
CURLEFT LB FBED

CTRLRET LB FC38
CURSOR AB 2269

CURDN1 LB FBC7
CURUP LB FBBS8

CURDOWN LB FBDD
CURUP1 LB FBC2

CURIGHT LB FBCB
cv AB @2@5D

CWRTOFF AB C@DA CWRTON AB C@ZDB DEST LB FAAS DIAGN AB F4EE DIGIT LB F941
DIGRET LB F96B DISPLAY LB FC9D DISPLAYX LB FC1¢@ DONE LB FE28 DSPBKGND LB FCAA
DSPL8@2 LB FCAD DUMMY LB FACB DUMP LB FB@D DUMP@ LB FB1@ DUMP1 LB FB1D

DUMP2 LB FB2¢@ DUMP3 LB FB3g DUMP8 LB FAFD DUMPASC LB FB35 ENTRY LB F921

ERROR LB FAA2 ERROR1 LB FBZB ERROR2 LB FA9F ESC1 LB FD53 ESC2 LB FD58
ESC3 LB FD48 ESCAPE LB FD4B ESCTABL LB FFF@ ESCVECT LB FD7F FORGND AB 2266
\FASCII LB FDE3 GASCI2 LB FDES GASCI3 LB FDE?7 GASCI4 LB FDF4 GEN1 LB FE48 y
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GEN2 LB FE75 | GENASC LB FDE1 | GENDONE LB FE44 | GENENTR LB FDC6 | GETLN LB FCD5 |
GETLN2Z LB FCD5 | GETNUM LB F92C | GO LB FA91 | GOESC LB FD77 | HOOKS LB FFB4 |
IBBUFP AB 2285 | IBCMD AB 2287 | IBDRVN AB 2982 | IBSLOT AB 9281 | INBUF AB 227E |
INBUFLEN AB @@5¢ | INCHORZ LB FC13 | IRQ LB FFFE | JUMP LB FA8F | KBD AB C2o@ |
KBDSTRB AB C@1@% | KEYIN LB FD@F | KEYIN1 LB FD16 | KEYIN2 LB FD24 | KEYIN3 LB FD2E |
KEYIN4 LB FD31 | KEYRET LB FD47 | KEYWAIT LB FD35 | KSWH AB 2271 | KSWL AB 2279 |
KWAIT2 LB FD42 | LASTLN LB FC87 | LEFT82 LB FBF3 | LEFTUP LB FBFD | LFA36 LB FA36
LMARGIN AB 2@58 | LNFD LB FC52 | MASK AB 9069 | MISMATCH LB FA66 | MODES AB 2268
MON LB F924 | MONITOR PR ---- | MONZ LB F928 | MOVE LB FA4Q | MOVNXT LB FA45 |
NMI LB FFFA | NMIRQ LB FFBC | NOHIGH LB FEA3 | NOSTOP LB FDZ7 | NOTCR LB FCB8 |
NOVER LB FAF3 | NXTAl LB F994 | NXTA4 LB F98E | NXTASC2 LB FE65 | NXTASCI LB FE63 |
NXTBAS LB F94F | NXTBIT LB F947 | NXTBS2 LB F959 | NXTCHAR LB FCE4 | NXTCHR LB F932 |
NXTINP LB F915 | NXTLIN LB FC16 | NXTPORT LB FE99 | OLDPC LB F9E@ | PCH AB 2273 |
PCL AB 2272 | PICK LB FD88 | PICK4Q@ LB FDY95 | PORTDN LB FEAD | PRA1BYTE LB FA82
PRBYCOL LB F9C4 | PRBYTE LB FO9AE | PRBYTSP LB FA84 | PRCOLON LB F9C7 | PRHEX LB F9B7 |
PRHEX2 LB F9C1 | PRHEX2 LB F9B9 | PRINTAl LB FA75 | PROMPT AB @26B | PRSPC LB FA87
RDCHAR LB FD6@ | RDKEY LB FD@C | READ LB FAD4 | RECON AB F686 | REPEAT LB FA2D |
REPEAT1 LB FA35 | RESET LB FFFC | RET1 LB F7FE | RET2 LB F92@ | RET3 LB F882 |
RETAl LB F9AD | RIGHT1 LB FBD1 | RMARGIN AB @@59 | ROWTEMP AB @@C@ | RWERROR LB FA97
RWLOOP LB FADB | SAVCMD LB FADY9 | SCAN LB F912 | SCRL1 LB FC61 | SCRL2 LB FC63 |
SCRL3 LB FCTA | SCRNLOC AB @@58 | SCROLL LB FC5B | SEARCH LB FA@9 | SEP LB FAAE |
SET892 LB FB67 | SET82A LB FB6F | SET82B LB FB7B | SETCHZ LB FBD7 | SETCV LB FBCS |
SETCVH LB FBDB | SETMDZ LB FAD1 | SETMODE LB FACC | SETUP LB FD9D | SETUP1 LB FDA2 |
SHFTCNT LB FE1A | SPCE LB FAB8 | SRCH1 LB FA1lS5 | STACK AB @@6A | STATE AB 227C |
STOPLST LB FD@2 | STOR LB FABF | STOR1 LB FAC3 | STORCHRS LB FE28 | STOROW LB FE2C |
STORSET LB FE2A | SVMASK LB F9D3 | TBAS4H AB 2263 | TBASAL AB 2058 | TBASS8H AB 2265 |
TBASSL AB 2264 | TEMP AB 2082 | TEMPX AB @206C | TEMPY AB 226D | TOSUB LB F9S5E |
TST8@WID LB F9CB | TSTAl LB F99D | TSTBACK LB FBE9 | TSTBELL LB FC4A | TSTCR LB FBAB |
TSTDUMP LB FBZA | UNDER LB FE79 | USER LB FA8C | USERADR AB ©358 | VBOUNDS LB FFB8 |
VRETRCE LB FEAE | VRFY LB FA4F | VRFY1 LB FA54 | VRFY2 LB FA6@ | VWAIT LB FEBF |
WINBTM AB @2@5B | WINTOP AB O@5A | WRTE LB FAD7 | YSAV AB 227D | YTEMP AB @2A4 |
ZIPTEMPS LB FDDS | ZSTATE LB F967
Assembly complete: 1129 lines
] Errors flagged on this Assembly
6502 OPCODE STATIC FREQUENCIES

ADC : 5 | fakalled

AND H 14 | Kk hkhkkokkk

ASL H 12 ' ok okok ok ok ok

BCC H 21 I hkhkkokkokok kok kkk

Bcs H 2¢ I hokhkkokokokok kk kK

BEQ H 82 | iﬁ*iktt**tti*t*tﬁt*t**t*iit***t**ik**ttktt*tt*tittit

BIT B 12 | Kokokok ok ok ok

BMI : T | xkxx

BNE H 41 | AAAK AR A RKAKARA KRR AR R A KA kR Rk k&

BPL H 18 ' Kok ok ok ok ok ok ok ok ok

BVC : 2 | *

BVS : 3 | *

CLC : T | kkkx

CLD : 2 | *

CMP H 35 | KAKRKK Kk Ak kA kkkkkk kk k&

CPX : 1 m

CPY : 2 | *

DEC : T | kkxx

DEX : T ] kkxx

DEY B 9 | * ok ok ok ok

EOR : 6 | kxx

INC H 18 | kokkk ok ok okok kk ok

INX : 3 | *

INY : 3 | *

JMP H 18 | khkhkhkkkhkkkkk

JSR H ”9 | KEKKRKKAK R AR A AR R KRR AR AR AR AR AR KRR KRR AR KRR RAR R AR A Ak kk kK

LDA H 117 M *t**iti*ttttiik*t*it***ﬁ-*ii**t*kt*itiﬁnttkttttt**tt**tittt**ki*!t*ttti*t*tt

LDX H 12 I % % ok ok ok ok ok

LDY H Zg | Kok ok ok ok ok ok ok ok ok ok ok

LSR H 11 | Kook ok ok ok ok

ORA H lz | *ok ok ok ok ok

PHA H 16 ' Kok kok ok ok ok ok ok ok

PHP : 4 | xx

PLA H 14 ‘ hokokok ok ok ok ok

PLP : 3 | *

ROL : 4 | xx

RTI : 1 m

RTS H 34 ' AA KRk AR ARk kA AR kkkkkkkk &

SBC H 6" l AR KK AR AR KK KRR KA RA AR KRR AR R R KRRk kkok kok ok ok ok k k&

SEC : 5 | kxx

SEI : 1 m

STA H 72 | ARARAKRAR KK KK KRR KRR AR AR KRR R AR KRR AR KRR KRR R ARk kkk k&

STX : T | Rkxx

STY : 5 | kxx

TAX : 2 | *

TAY : S5 | kkx

TSX : 1 m

TXA : 2 | *

TXS : 1 m
\_ TYA : 3 | x )
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(10/31/89 10:04

HD:Apple ///:ROM - Monitor Page 15 )

Minimum frequency
Maximum frequency

L]

Average frequency

Unused opcodes:

Program opcode usage:

117
17

BRK CLI CLV NOP ROR SED

89 %

(1.22) That's all, Folks ...

=M=
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& Apple /// Computer Information Dec 1497
APPLE /// REV 1 ROM HEX DUMP

ROM file as found with Chris Smolinski's Macintosh SARA emulator application

This hex dump, which was produced by the Apple Macintosh MPW DumpFile tool, lists the
Apple /// Revision 1 ROM. This 4KB ROM occupies addresses $F000-$FFFF.

ile : . —: N
gat]':a Fork Length : 11}826 ﬁ’fﬂ"(l" Dec. qu}/PﬁVI‘(l {EJ

Resource Fork Length : 2670
Dumping Data Fork from offset 0 to 4095

0: A0 01 A6 81 84 94 A9 05 85 8F 08 68 6A 6A 6A 6A t.JANI©.0&.hjjjj
10: 85 8B AD DF FF 85 9F 20 2B F1 08 A5 85 85 9B A5 O&zfl 0t.+0. «005
20: 86 85 9C A9 EO 85 9A A5 82 C5 8A 85 8A 08 6A BD UOUE$08«C=&a04.5Q
30: 89 CO 90 01 E8 BD 8A CO 20 4C F3 28 FO OA 28 A0 &:&,.EQa:.LO(®. (1
40: 07 20 56 F4 88 DO FA 08 A5 83 A6 81 20 04 F1 28 ..VUa—'.e+EJA..0(
50: DO 17 A0 12 88 DO FD E6 99 DO F7 E6 92 30 F3 20 —.T.a “R8-~8500.
60: 2B F1 DO 05 A9 80 4C EA FO A5 87 FO 76 C9 03 BO +0-.@ALIf®.4@v...o
70: 72 6A BO 0B AD DF FF 29 7F 8D DF FF 20 C4 F2 A0 rje.#fl¥) c¢fl”.fUt
80: 7F 84 93 A6 81 20 B9 F1 90 22 20 AA F1 C6 93 10 NiqA.mO&" .™DAL.
90: F2 C6 94 DO 53 A5 8F 30 E6 A5 8C 48 A9 60 20 25 UAi-See0f.aHO'.%
AO: F1 A9 00 20 04 F1 68 20 04 F1 90 D3 A4 99 C4 8C 00©...0h..0&"§bdfa
BO0: FO OE A5 8C 48 98 0A 20 25 F1 68 20 04 F1 90 CA ®.+aHd..%0h..08&
CO: A5 9A 85 89 A5 98 C5 84 DO CO A5 87 4A 90 2A 20 +808+d=N-;e4T8%.
DO: 48 F1 BO B6 AD DF FF 29 7F 8D DF FF 20 OF F3 A6 HOed#fl¥) cfl¥..0q
EO: 81 BO A7 18 A9 00 90 03 A9 82 38 85 88 BD 88 CO AMB.©.é.©C86éQéé
FO: 20 AA F1 A5 9F 8D DF FF 60 20 16 F2 90 E5 A9 81 .™)eiicfl” ..UelAeA

100: 50 E8 DO C4 OA 85 99 20 18 F1 20 3E F1 B5 85 85 PH- -f.06. 0. >0udo
110: 8C A5 99 95 85 20 00 F4 A0 03 98 20 4A F4 88 10 a-01o .Ut.o.J0a.
120: F9 46 8C 18 60 20 3E F1 95 85 60 A0 00 BD 8C CO “F&. .>0i0 t.Qa¢
130: 20 3D F1 48 68 DD 8C CO DO 03 88 DO FO 60 48 8A .=OHh>&;-. A-& Ha
140: 4A 4A 4A 05 82 AA 68 60 A0 20 88 FO 6A BD 8C CO JJJ.GC™h't. a‘anc
150: 10 FB 49 D5 DO F4 EA BD 8C CO 10 FB C9 AA DO F2 I'—UIQéc M-U
160: A0 55 EA BD 8C CO 10 FB C9 AD DO E6 EA EA BD 8C TUIQé¢ £-BffQa
170: CO 10 FB 99 02 03 AD EF FF 05 8B 10 37 88 10 EE ¢.°6..¢6“.é.7é.é
180: €8 BD 8C CO 10 FB 99 00 02 AD EF FF 05 8B 10 24 »Qa&a;.°58..#0v.4.$
190: CO E4 DO EC C8 BD 8C CO 10 FB 99 00 02 €8 DO F5 g,%o—i»Qég,."é..»—l
1A0: BD 8C CO 10 FB 85 96 20 01 F2 24 8B 10 04 24 8F Qa;.'0fi..U$a..$e
1BO: 10 01 58 60 20 AA F2 38 60 A0 FC 84 95 C8 DO 04 ..X'.m{jg® 1. Ni»-.
1Cc0: E6 95 FO F3 BD 8C CO 10 FB C9 D5 DO FO EA BD 8C El‘ﬁgéc . —8IQa
1D0O: CO 10 FB C9 AA DO F2 A0 03 BD 8C CO 10 FB C9 96 ¢. .™-Ut. Qéé.°"ﬁ
1E0: DO E7 78 A9 00 85 89 BD 8C CO 10 FB 2A 85 95 BD —Ax@.@éﬂég.“*@iﬂ
1F0: 8C CO 10 FB 25 95 99 97 00 45 89 88 10 E7 A8 DO A&;. %idd.EAA.A®-
200: B6 BD 8C CO 10 FB C9 DE DO AD EA BD 8C CO 10 FB 9dQa¢. .fi-#fQa;."
210: C9 AA DO A3 18 60 38 B8 BD 8D CO BD 8E CO 30 F5 .™-£.'8[IQc:Qé:01
220: A9 FF 9D 8F CO 1D 8C CO A0 04 EA 48 68 48 68 20 ©“U&¢.A¢t.IHhHh.
230: BB F2 88 DO F8 A9 D5 20 BA F2 A9 AA 20 BA F2 A9 :Ua--o'.[Ue™.|[le
240: AD 20 BA F2 A0 55 EA EA EA DO 08 AD EF FF 05 8B #.JUtufff-.206".a
250: 38 10 57 30 00 B9 02 03 9D 8D CO BD 8C CO 88 10 8.WO.T. uccﬂéca.
260: EA 98 30 03 AD EF FF 05 8B 38 30 02 10 3C C8 B9 fd0.#06v.580..<»%
270: 00 02 9D 8D CO BD 8C CO CO E4 DO E8 EA C8 EA EA uC¢Qé¢é%—Ef»if
280: 48 68 B9 00 02 9D 8D CO BD 8C CO A5 96 C8 DO EE th..ﬁcagéé'ﬁ»—é
290: FO 00 20 BB F2 48 68 B9 CO F3 20 BD F2 C8 CO 04 ®&..2UHhm:0.QU»;.

APPLE /// REV 1 ROM HEX DUMP ¢ Smolinski's Macintosh SARA emulator * 1 / 5
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2A0: DO F5 18 BD 8E CO BD 8C CO 60 2C 54 F3 20 A3 F2 -1.Q6&:Qa:",T0.£0
2B0: A5 8F 10 02 85 8B C6 8F 58 60 18 48 68 9D 8D CO «&..0&A&X" .Hhlce
2C0: 1D 8C CO 60 A2 02 A0 00 88 Bl 9B 4A 3E 01 03 4A .&;'¢.t.a+d7>..J
2D0: 3E 01 03 99 01 02 E8 EO 56 90 ED A2 00 98 DO E8 >..6..Htvale¢.o-E
2E0: A0 56 59 00 03 29 3F AA BD 55 F3 99 01 03 B9 00 tVY..)?™Quls..xn
2F0: 03 88 DO EE 29 3F 59 01 02 AA BD 55 F3 99 00 02 .a-94)?Yy..™Ques. .
300: B9 01 02 C8 DO FO AA BD 55 F3 85 96 4C 4C F3 38 7. .»-@™QUOOKALLOS
310: A0 55 A9 00 BE 02 03 5D 00 F3 30 30 99 02 03 88 1U®.=..].0006..a
320: 10 F2 C8 BE 00 02 5D 00 F3 99 00 02 C8 DO F4 A6 .U»a..].06..»-Ug
330: 96 5D 00 F3 DO 16 A2 56 CA 30 FB B9 00 02 5E 02 #].0-.¢vV 0°m. .~
340: 03 2A 5E 02 03 2A 91 9B C8 DO ED 18 AD DF FF 09 .*A..*éa»—i.¢ﬂ“.
350: 80 8D DF FF 60 96 97 9A 9B 9D 9E 9F A6 A7 AB AC Acfl'  #fd38U0uqR”’
360: AD AE AF B2 B3 B4 B5 B6 B7 B9 BA BB BC BD BE BF ¢E®<>¥u82n:f’ 2Qazp
370: CB CD CE CF D3 D6 D7 D9 DA DB DC DD DE DF E5 E6 AdGe”+0¥/x<>fAflAf
380: E7 E9 EA EB EC ED EE EF F2 F3 F4 F5 F6 F7 F9 FA AEIiIIoouﬁulAN“'
390: FB FC FD FE FF 01 00 01 98 99 02 03 9C 04 05 06 7oY. 06, 4. ..
3A0: A0 Al A2 A3 A4 A5 07 08 A8 A9 AA 09 0A OB 0C 0D 1°¢£§e..®EM™. . ...
3B0O: BO Bl OE OF 10 11 12 13 B8 14 15 16 17 18 19 1A oco*......
3C0: DE AA EB FF C4 C5 C6 C7 C8 C9 CA 1B CC 1C 1D 1E ™" f=A«».. .A..
3D0: DO D1 D2 1F D4 D5 20 21 D8 22 23 24 25 26 27 28 —— .’ . 1y"#$%&' (
3E0: E0 E1 E2 E3 E4 29 2A 2B E8 2C 2D 2E 2F 30 31 32 %-,,%)*+E,-./012
3F0: FO F1 33 34 35 36 37 38 F8 39 3A 3B 3C 3D 3E 3F ¢©345678-9:;<=>?
400: 85 9E C5 8C FO 42 A9 00 85 95 A5 8C 85 9D 38 E5 O~a®#BO.0isadusi
410: 9E FO 31 BO 06 49 FF E6 8C 90 04 69 FE C6 8C C5 (#le.I RBa&.1i Aa=
420: 95 90 02 A5 95 C9 09 BO 02 A8 38 20 48 F4 B9 67 i&.si...®8. HUng
430: F4 20 56 F4 A5 9D 18 20 4A F4 B9 70 F4 20 56 F4 U.VUel. .JUnpU . VU
440: E6 95 DO C6 20 56 F4 18 A5 8C 29 03 2A 05 81 AA Bi-A.VU.ea).*.Am
450: BD 80 CO A6 81 60 A2 11 CA DO FD E6 99 DO 02 E6 QA:qA‘e. —"Bo-.B
460: 9A 38 E9 01 DO FO 60 01 30 28 24 20 1E 1D 1C 1C &8E.-®".0(S$.....
470: 70 2C 26 22 1F 1E 1D 1C 1C 86 83 A0 05 48 0A 26 p,&"..... UEt.H.&
480: 83 88 DO FA 68 29 07 A8 B9 A0 F4 85 84 20 00 FO Ea-'h).®rntUON..®
490: BO OB E6 86 E6 84 E6 84 20 00 FO C6 86 A5 88 60 o.RURNEN..®AU.a"
420: 00 04 08 0C 01 05 09 0D 8D D9 FF AD EF FF 2D 66 ........ c¥V#0v-f
4B0: CO 30 F8 AD 66 CO 30 0OC 18 AD D9 FF AC D8 FF 10 ¢0 #£fc0..#¥ " "¢~.
4C0: 03 AD D9 FF 60 00 Bl B2 BA B9 10 00 13 52 41 CD .z¥".x<r...Rad
4D0: 52 4F CD 56 49 Cl 41 43 49 Cl 41 2F C4 44 49 41 ROBVI;ACI;A/fDIA
4E0: 47 4E 4F 53 54 49 C3 5A DO 52 45 54 52 D9 A9 53 GNOSTIVZ-RETRY®S
4F0: 8D DF FF A2 00 8E EO FF 8E EF FF 8E DO FF CA 8E q:ﬂv'~1:.é#"é©vé—v é
500: D2 FF 8E D3 FF 9A E8 A9 OF 8D E3 FF A9 3F 8D E2 ““é”V6E© ¢"“© <
510: FF A0 OE B9 DO CO 88 88 10 F9 AD 08 CO 29 04 DO “t. n—caa #.¢).

¥ A

520: 03 4C 86 F6 A9 01 95 00 D5 00 DO FE OA DO F7 ES8 LU ©.i.".—, .-"E
530: DO F2 8A 48 E8 DO FB CA 86 18 68 C5 18 DO EB C6 -U&HE-° U.h~. —iA
540: 18 DO F7 68 DO E4 A2 08 95 10 CA 10 FB A2 02 86 .—"h—%¢.1. .°¢.0

550: 19 A9 00 A0 FF 91 18 D1 18 FO 07 20 48 F7 94 10 .©.t"&.—.®..H"%.
560: A6 19 E8 EO0O CO DO E8 A2 20 EE EF FF AD EF FF 29 q.E$:-Ee¢.00v20)
570: OF C9 03 DO DA 20 9D FD A2 00 8E EO FF CA 8E D2 ....-/.U"¢.&3% é&°
580: FF 8E D3 FF A9 3F 8D E2 FF A9 OF 8D E3 FF A2 10 “é"“©2¢, @©.¢, ¢.
590: 20 38 F7 A2 00 86 5D A9 04 20 DB FB 20 38 F7 A2 .8%¢.0]@..n°.87¢
SA0: 07 B5 10 AO 08 OA 48 A9 AE 90 02 A9 31 20 39 FC .u.t..HOE&.©1.9,
5BO: 68 88 DO F1 20 07 FD CA 10 E7 9A 8C EF FF 98 8D ha-0..” .K5a0"d¢
5C0: DO FF 85 FF C8 98 48 68 C8 CO 20 DO F1 A0 00 8C -0V »lo»c -0t.4

5D0: DO FF 86 18 E8 86 19 8A D1 18 DO 06 EO 1F DO F4 -"U.BU.&4—.-.%.-U
5E0: FO 05 A2 1A 20 7B F7 A9 00 A8 A2 FO 85 18 86 19 ®#.¢..{"@©. ®¢¢o 7.
5F0: A2 FF 51 18 E4 19 DO 06 CO BF DO 02 A0 EF C8 DO ¢Q.%.—.c@—.10»—
600: F1 E6 19 DO ED A8 F0 05 A2 03 20 7B F7 18 D8 AD Of. I®¢ ¢ {7y
610: EO FF 29 3F 85 18 AD EF FF 29 4F 65 18 6D DO FF $*)?20.#0")0Oe.m-"
620: 85 18 AD DF FF 29 5F 65 18 6D D2 FF 6D D3 FF 6D 0. c#l7) _e. m“vm”vm
630: E2 FF 6D E3 FF C9 E1 FO 05 A2 06 20 7B F7 18 A9 ,“m,”..-®.¢.

640: 9F 2D F1 CO 6D F2 CO 6D F3 CO C9 10 FO 05 A2 09 #-Og mU¢mﬁ¢ ¢.¢.

650: 20 7B F7 A9 CO 8D DC FF AD 5A CO AD 5E CO AD 5C .{~ ©G < RZEN ¢ #\
660: CO A0 20 88 DO FD AD 5D CO C8 FO OA AD 66 CO 30 sf.a- ¢]¢»¢ ¢f 0
670: F8 98 29 EO0 FO 05 A2 0D 20 7B F7 AD 08 CO 0A 10 -o)ié.¢. .
680: 41 AD DF FF 30 3C A9 77 8D DF FF 20 98 FD 2C 10 A#fl" 0<©w¢ﬂ &7

APPLE /// REV 1 ROM HEX DUMP e« Smolinski's Macintosh SARA emulator * 2 / 5
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690: CO AD FF CF AD 20 CO A9 10 2D 08 CO DO 03 20 01 ¢# " c#.:©.-.¢—
6A0: F9 A2 01 86 87 CA 86 85 A9 A0 85 86 4A 85 91 8A ~¢.U4 UO©TOUJOea
6BO: 20 79 F4 90 OA A2 1C 20 38 F7 20 OF FD BO E2 4C .yUa.¢. .70, L
6C0: 00 A0 A0 7F 98 29 FE 49 4E FO 03 B9 00 CO 88 DO .ttt o). INi ca-
6D0: F3 AD 51 CO B9 00 C1 B9 00 C2 B9 00 C3 B9 00 C4 0¢Q¢n (.. Vn f
6E0: AD FF CF C8 DO EE A9 73 8D DF FF A9 18 8D DO FF # @»— O©s¢ﬂ ©.¢-"
6F0: A9 00 A2 07 95 10 CA 10 FB 20 84 F7 08 20 F6 F7 ©.¢.i. .°.N~.
700: 20 F6 F7 28 6A 08 20 Al F7 DO F2 20 84 F7 08 20 ."~(j. o~_G.R". .
710: FA F7 48 A9 00 91 18 68 28 6A 08 20 Al F7 DO EF ~H©.é.h(j..°~—6
720: A9 00 8D EF FF 8D DO FF A2 07 BD 10 18 95 10 CA ©.¢c0"¢-"¢.Q. .1i.
730: 10 F8 20 7E F7 4C 75 F5 BD CD F4 48 09 80 20 39 .~ .~"LuiQOUH.A.9
740: FC E8 68 10 F3 4C 07 FD 48 8A 4A 4A 4A 4A 08 4A _Eh.0OL.”H4JJ3JJ.J
750: 28 AA BD C5 F4 10 14 48 AD EF FF 29 OF AA 68 EO0 (™Q=U..Hz0").™ht
760: 00 FO 13 4A 4A 4A CA DO OD 29 05 DO 09 8A FO 02 .®#.JJ3J -.).-.a6.
770: A9 03 90 02 49 03 29 07 AA 68 60 20 38 F7 A9 F3 ©.&.I.).™h".8~00
780: 8D DF FF 60 A2 01 86 1A A0 00 A9 AA 38 48 08 A5 cfl¥ ¢.U.t.o™8H. .
790: 1A 09 80 8D 19 14 A9 02 85 19 A2 00 86 18 28 68 ..Ac..©.0.¢.0.(h
7A0: 60 48 E6 18 DO 1D A5 1A 10 OE A5 19 C9 13 FO 06 ‘HE.—.e...¢.... 6.
7B0: C9 17 DO 04 E6 19 E6 19 E6 19 DO 07 C6 1A C6 1A -.B.E.EB.-.A.A.
7C0: 20 8D F7 68 A6 1A EO FD 60 48 A6 19 A4 1A 30 19 .c¢c~hg.t” HY¥.§.0.
7D0: 8A 30 1D 18 69 20 8C EF FF AA 20 48 F7 68 48 A0 &0..i.a0 ™ H~hHt
7EO0: 00 51 18 15 10 95 10 68 60 A9 00 8D EF FF FO EA .Q...i.h'©.cO0 @t
7F0: 38 E9 60 C8 DO EO 49 FF 91 18 D1 18 DO CB 60 3F 8E '»—$I“&.—.-A'?
800: E9 01 FO FA E9 01 FO F6 E9 01 FO F2 E9 01 FO EE E.¢ E.¢"L.&4UL. €0
810: E9 01 FO EA E9 01 FO E6 E9 01 FO E2 E9 01 FO DE E.@fE.&#EE. & E.85
820: E9 01 FO DA E9 01 FO D6 E9 01 FO D2 E9 01 FO CE E.®/E.¢-E.€ E.da
830: E9 01 FO CA E9 01 FO C6 E9 01 FO C2 E9 01 FO BE E.€ E.€AL.€-1. 6=
840: E9 01 FO BA E9 01 FO B6 E9 01 FO B2 E9 01 FO AE E.®/E.®#0E.#<E. €z
850: E9 01 FO AA E9 01 FO A6 E9 01 FO A2 E9 01 FO 9E E.®™E &qE.€¢E. &0
860: E9 01 FO 9A E9 01 FO 96 E9 01 FO 92 E9 01 FO SE E.®@sE.®#fL. €k €&
870: E9 01 FO 8A E9 01 FO 86 E9 01 FO 82 E9 01 FO 02 E.®iE.6UE.®CE. 6.
880: E9 01 FO 7C E9 01 FO 78 E9 01 FO 74 E9 01 FO 70 E.®#|E.®#xE. &#tE. dp
890: E9 01 FO 6C E9 01 FO 68 E9 01 FO 64 E9 01 FO 60 E.€lE.€hE.€dE. &
8A0: E9 01 FO 5C E9 01 FO 58 E9 01 FO 54 E9 01 FO 50 E.@\E.®XE.€TE. &P
8B0: E9 01 FO 4C E9 01 FO 48 E9 01 FO 44 E9 01 FO 40 E.®LE.®HE.®DE.&e
8C0: E9 01 FO 3C E9 01 FO 38 E9 01 FO 34 E9 01 FO 30 E.®#<E.#sk.€45.€0
8D0: E9 01 FO 2C E9 01 FO 28 E9 01 FO 24 E9 01 FO 20 E.&,E. & (E. &sSE. &,
8EO: E9 01 FO 1C E9 01 FO 18 E9 01 FO 14 E9 01 FO 10 E.€.E.€6.E.¢&. E ..
8F0: E9 01 FO OC E9 01 FO 08 E9 01 FO 04 E9 01 FO 00 E.6.E. 6. 5. &6.E.6.
900: 60 BA 86 6A D8 20 4E FC A6 6A 9A A9 DF 85 6B 20 ‘I;y N, 9j80fl0k.
910: D5 FC 20 67 F9 20 2C F9 84 7D A0 12 88 30 E5 D9 ', .g~., N}t.a0Av
920: 6C F9 DO F8 20 5E F9 A4 7D 4C 15 F9 A2 00 86 76 1‘—‘.A”§}L.“¢.ﬁv
930: 86 77 Bl 7E C8 49 BO C9 OA 90 06 69 88 C9 FA 90 Uwt~»Ico...&.id.. &
940: 2A A2 03 OA OA OA OA OA 26 76 26 77 CA 10 F8 A5 *¢. ... .. &VEW .--
950: 7C DO 06 B5 77 95 75 95 79 E8 FO F3 DO D4 A9 FA |-. uW1u1yE¢0
960: 48 B9 7D F9 48 A5 7C A0 00 84 7C 60 00 03 06 EB Hm) He|t.N|" i
970: EC EE EF FO F1 99 9B A0 93 A7 A8 95 C6 90 8E 3F 160®065t1iR®IAEE?
980: D3 08 8B 4E D6 2C B7 1A 1C CB CB AD A4 39 E6 7A ”.&N+,Y..AA#§9fz
990: DO 02 E6 7B E6 74 DO 05 E6 75 38 FO 10 A5 74 38 —.E{Et—.ﬁusd.-ts
9A0: E5 76 85 80 A5 75 E5 77 05 80 DO 01 18 60 48 4A AvOAeuBw.A-.. ‘HJ
9B0: 4A 4A 4A 20 B9 F9 68 29 OF 09 BO C9 BA 90 02 69 JJJ.n'h)..«nJé.i
9C0: 06 4C 39 FC 20 AE F9 A9 BA DO F6 A9 07 24 68 50 .L9,.E ©/-"@©.$hP
9D0: 02 A9 OF 85 69 60 8A FO 07 BS 74 95 72 CA 10 F9 .@.0i° ad utlr -
9E0: 60 85 69 A4 7D Bl 7E E6 7D A0 00 C9 A2 DO 05 AS Ol§}+~ﬁ}f .
9F0: 69 10 32 60 C9 A7 DO 05 A5 69 30 2D 60 C9 8D FO 3—.-10- ¢¢
AQO0: 07 25 69 20 C3 FA DO DB 60 Bl 74 C5 7A DO 06 20 %i V —mttmze .
Al0: 75 FA 20 EF FC 20 94 F9 90 EF 60 38 90 18 AA 86 u .0, .1-&d 8a. mU
A20: 7C 49 BA DO 7D A9 FF BO B8 A9 7F 10 B4 2C 00 CO |1I yo uJIQ ¥,
A30: 10 03 4C OF FD 68 68 4C 12 F9 20 B4 FA 4C 08 F9 ..L.”hhL.~.¥'L.
A40: 20 9D F9 BO 5D Bl 74 91 7A 20 8E F9 90 F7 60 20 .u- wo]itéz. &8 .
A50: 9D F9 BO 4E Bl 74 D1 7A FO 06 20 66 FA 20 EF FC U ooNitt—z®..f .0,
A60: 20 8E F9 90 EF 60 A5 7B 20 AE F9 A5 7A 20 C4 F9 .40 e{.E"ez. £~
A70: Bl 7A 20 84 FA 20 87 FA A5 75 20 AE F9 A5 74 20 #z.N' .4 eu.&"
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A80: C4 F9 Bl 74 20 AE F9 A9 A0 4C 39 FC 4C F8 03 68 f *+t.Z“©tL9,L .h
A90: 68 20 D6 F9 6C 72 00 20 AE F9 A9 Al 20 39 FC 20 h.+"1lr..Z@°.9,
AAQ: 07 FD 4C 04 F9 A5 76 85 7A A5 77 85 7B 60 20 B8 .”"L.~evOzewdO{" H
ABO: FA 98 FO 1D C6 7D FO 45 CA DO 16 C9 BA DO 4B 85 "o®.A}@E —.I—Ko
ACO: 7C A5 76 91 78 E6 78 DO 02 E6 79 60 A4 7D 88 Bl |.véxfix-.By §rat
ADO: 7E 85 7C 60 A9 01 2C A9 02 85 87 A5 74 85 85 A5 ~0|'@.,©.04+t00
AEO: 75 85 86 A6 7B A5 7A 78 20 79 F4 BO AA E6 7A DO ulUq{szx.yUemfiz—
AF0: 02 E6 7B E6 75 E6 75 20 9D F9 90 DF 60 A5 75 85 .EB{fufu.u~&fl'«ud
B0O0: 77 20 CB F9 05 74 85 76 DO 06 4A B0 95 20 CB F9 w.A”.tOv-.Jeoi.A~
B10: A5 74 85 7A A5 75 85 7B 20 9D F9 BO EE 20 75 FA «tOzeud{.u"«b.u"
B20: 20 94 F9 BO 10 A5 74 25 69 DO 05 20 35 FB DO ED .3 c.et%i-..5°-1
B30: 20 82 FA DO EB A5 7A 85 74 A5 7B 85 75 20 87 FA .C -f+z0te«{Ou.4
B40: A0 00 Bl 74 09 80 C9 A0 BO 02 A9 AE 20 39 FC 20 t.tt.A.t=.@E.9,.
B50: 8E F9 BO 06 A5 74 25 69 DO E6 4C EF FC 38 AD 53 é e, et%i-£L0, 8#S
B60: CO BO 04 18 AD 52 CO A5 68 09 40 BO 02 29 BF 85 ¢oo..#R¢eh.@cx. )0
B70: 68 09 7F 29 A0 85 66 BO 02 A9 FO 85 67 A5 58 85 h. )t0Ofc.0®#0geX0
B80: 5C A5 5A 85 5D A5 5C 48 A5 5D 48 20 C5 FB 20 A2 \+ZO]e\He]H.=".¢
B90: FB A5 58 85 5C 20 DD FB 90 F4 68 A8 68 85 5C 98 °«XO\.>° &Uh®hO\d
BAO: BO 23 A5 5C 4C 89 FC C9 80 90 65 C9 8D DO 3A 20 oo#fe\LAa,.Ale.c-:.
BBO: A2 FB 20 D7 FB 4C 16 FC A5 5D C6 5D C5 5A DO 02 ¢°.0°L.,«]Al=Z-.
BCO: A5 5B 38 E9 01 85 5D A5 5D 10 4E 24 68 70 02 E6 «[8E.0]«].N$hp.£
BDO: 5C E6 5C A5 5C C5 59 A5 58 90 5D 85 5C E6 5D A5 \£\e\=Y. Xe]é\ﬁ].
BEO: 5D C5 5B 90 E2 A5 5A BO DC C9 88 DO 5D 24 68 70 ]=[&,sZoo<..a— ]$hp
BF0: 02 C6 5C C6 5C 30 06 A5 5C C5 58 10 3B 20 B8 FB .A\A\Q.e\=X.;.[I"
C00: A5 59 85 5C DO E7 C9 A0 90 9D 24 68 30 02 29 7F -YO\ -A.. Téﬁsho )
C10: 20 9D FC 20 CB FB BO 43 60 08 48 4A 29 03 09 04 LA°eC' .HJ) .
C20: 85 S5F 49 0C 85 61 68 29 18 90 02 69 7F 85 S5E OA O_I Oah) .&.i o~ .
C30: OA 05 5E 85 S5E 85 60 28 60 48 84 6D 86 6C 20 47 ..~0~0" (*HimUl.G
C40: FC A4 6D A6 6C 68 60 6C 6E 00 C9 87 DO 04 AE 40 ,Smflh‘ln...4-.Ze
C50: CO 60 C9 8A DO E2 20 DD FB 90 DD A5 5A 48 20 C5 ¢ ..4—,.> 8&>eZH.=
C60: FB A2 03 B5 5E 95 62 CA 10 F9 68 18 69 01 C5 5B °“¢.u"ib . h.i.=[
C70: BO 15 48 20 C5 FB A5 59 4A A8 88 30 E4 Bl 5E 91 o.H.='eYJ®A0&E E
C80: 62 Bl 60 91 64 90 F3 A5 58 4A A8 BO 04 A5 66 91 bt &daleXJI®w.sfé&
C90: 5E A5 67 91 60 C8 98 0A C5 59 90 ED 60 24 68 70 ~egé& »d.=Y&l $hp
CAO: 0C 46 5C 06 5C 20 AD FC A5 67 91 60 60 48 A5 5C .F\.\.#, eg&" “He\
CBO: 4A A8 68 BO F5 91 5E 60 Bl 7E 20 39 FC C9 88 F0 J®heo1&” #~.9 ..2®
CCO: 1D C9 98 FO 08 E6 80 A5 80 C9 50 DO 17 A9 DC 20 ...0®.RA.A.P-.0©<.
CDO: 39 FC 20 EF FC A5 6B 20 39 FC A0 01 84 80 A4 80 9,.0, +k.9, t.NASA
CEO: FO F3 C6 80 20 60 FD A4 80 91 7E C9 8D DO C9 2C ®DAA. ‘”§Ae~ c—
CFO: 00 CO 10 13 20 2E FD C9 A0 FO 07 C9 89 DO 08 4C - 7t
DO0: 9F FA AD 00 CO 10 FB A9 8D 4C 39 FC 6C 70 00 A9 - #. i ©¢L9 lp @
D10: 7F 85 63 20 88 FD 48 20 35 FD BO 08 A5 69 20 9D Oc.a”H .57, 0.0
D20: FC 20 35 FD 68 08 48 20 9D FC 68 28 90 E8 AD 00 ..5”h.H h(eE¢
D30: CO 2C 10 CO 60 E6 62 DO 09 E6 63 A9 7F 18 25 63 ¢,. ‘Eb Ec© .%cC
D40: FO 05 OE 00 CO 90 EE 60 20 77 FD A5 68 29 80 49 &...:806" .w” “eh)AI
D50: AB 85 69 20 0C FD A0 08 D9 FO FF FO EB 88 10 F8 ’éi..”T v #ta. -
D60: A9 80 25 68 85 69 20 0C FD C9 9B FO DE C9 95 DO ©A%hOi..~"..5@fi.i-
D70: D6 20 88 FD 09 80 60 A9 FB 48 B9 7F FD 48 60 Al +.a”.A'©°Hm “H'°
D80: 84 7C 62 5C EC CA DC B7 A5 5C 4A A8 24 68 50 05 Nlb\I <Y, ¢ \J®S$hP.
D90: 90 03 Bl 60 60 Bl S5E 60 A9 03 8D DO FF D8 A2 03 &.+ ‘+7@.c¢-"vy¢.
DAO: 86 7F BD BC FF 9D CA FF BD B4 FF 95 6E BD B8 FF U Q@2 i Q¥ inQ[["
DBO: 95 58 CA 10 ED 85 82 A9 A0 85 7E A9 60 85 81 A9 iX .10Cetd~e© bAe
DCO: FF 85 68 20 63 FB A9 78 85 A0 A9 08 85 Al A9 FO “6h.c'©xbf©.6%@¢
DDO: 85 A4 A9 00 AA 95 B4 E8 EO 20 DO F9 A9 05 18 08 O§©.™i¥HEi.-"@©.
DEO: 48 86 A2 A0 07 A6 A2 8A 91 A0 E8 88 30 06 CO 03 HU¢t. m¢aefan
DFO0: DO F5 FO F1 20 99 FE BO 08 C9 OA DO E6 A2 24 DO -1%0.5 ....— ¢$-
E00: EO 68 28 A2 17 A0 05 36 B8 0OA DO OE 84 A2 C6 A4 th(¢.t. 6Hﬁ- NeAs
E10: FO 16 A4 A4 B9 C4 FE 2A A4 A2 88 DO EA CA 10 ES5 ¢.§§nf *§¢a-1 A
E20: 08 48 20 28 FE 4C 01 FE A2 1F A0 00 B5 B4 0A 29 (L. &Lt u¥ )
E30: 3E 91 A0 CA C8 CO 08 DO F3 20 99 FE C9 08 FO 04 >eT > . ~0. o N
E40: 8A 10 E7 60 A9 01 85 A2 A9 60 2C DB CO 20 AE FE &.4°©.0¢@",x¢.E,
E50: A9 20 20 AE FE 2C DA CO 20 88 FE C6 A2 10 16 A9 ©..E,,/g.é‘A¢..©
E60: 08 85 Al A0 07 Bl A0 18 69 08 91 A0 88 10 F6 20 .0% .+t.i.&ta.”
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Apple Il Computer Information « Doc# 085 < Apple lll Boot ROM Listing
E70: 99 FE 90 EF 60 A0 03 A9 7F 99 FC 05 99 FC 07 88 5.80°t.© 6..6..a
E80: 10 F7 A9 08 85 Al DO CO A0 07 Bl A0 49 20 91 A0 .~©.8%°-¢t.+tI.&t
E90: 88 10 F7 20 99 FE 90 FO 60 A5 A0 49 80 85 A0 30 a.~.5 &€ «tIAD10
EAO: 02 E6 Al A5 Al C9 0C DO 04 A9 04 85 Al 60 85 A3 .f°.° . —.©.06°°0f
EBO: AD EC FF 29 3F 05 A3 8D EC FF A9 08 8D ED FF 2C #I%)?.fc¢cive.ci”,
ECO: ED FF FO FB 60 FO 01 82 18 40 84 81 2F 58 44 81 I #° &.C.eNA/XDA
EDO: 29 02 1E 01 91 7C 1F 49 30 8A 08 43 14 31 2A 22 )...&|.I0&.C.1*"
EEO: 13 E3 F7 C4 91 48 A2 DA 24 C6 4A 62 8C 24 C6 F8 ., féH¢/SATbASA™
EF0: 63 8C Cl1 46 17 52 8A AF 16 14 E3 33 31 C6 F8 DC c&;F.R&@..,31A <
FO00: 73 3F 46 17 62 8C 21 E6 18 6A 8D 61 CF 18 62 74 s?F.ba!f.jcace.bt
F10: D1 B9 18 49 4C 91 CO F3 09 2C 91 CO 14 1D 8C EF —m.IL&:0.,&:..a0
F20: 07 17 43 88 31 84 1E DF OB 31 84 F8 FE 77 3E 3E ..CalN.fl.1N~ w>>
F30: 17 62 8C FD C7 50 E3 0B 51 C5 E8 C8 73 18 0C 42 .ba”«P,.Q=H»s..B
F40: 3E 01 02 20 42 3E 41 18 8C 08 00 70 EE 00 11 11 >...B>A.&..p0...
F50: 21 11 02 EO 3C 21 31 02 EO 1C 00 C8 B9 80 62 14 !..t<!1.%..»mAb.
F60: 1F 46 A2 DE 43 2C 04 88 BE FF CE 7D 37 49 88 95 .F¢fiC, .az"E@)7Iai
F70: 18 98 09 62 D1 44 E8 88 FB 02 90 40 00 10 EO 03 .d.b—DEA".8@..t.
F80: 02 00 40 00 00 08 00 00 28 10 42 44 25 82 B8 2F ..@..... (.BD%CII/
F90: 48 25 44 10 82 02 00 2F 5A 40 45 02 8E 64 50 90 H%D.C../Z@E.é&dpé
FAO: 01 3E 26 42 80 21 80 00 05 00 F8 80 00 05 08 F8 .>&BA!A... A...-
FBO: 80 28 05 88 06 FC OF FD 00 50 00 18 4C 86 F6 40 A(.a.,.”.p..LU"@
~ FCO: 00 00 00 00 00 00 00 00 00 00 4C 86 F6 40 00 00 .......... Lvte..
FDO: 03 F7 FF FF D3 F3 FF FE 9D 4E FF 00 00 00 80 F7 .~“ 0% uN>...A~
FEO: CO 70 3F OF C4 38 FE FE 77 77 FF 00 20 18 80 70 ¢p?.f8..ww"...Ap
FFO: CC DO D3 B4 B8 88 95 8A 8B 00 CA FF EE F4 CD FF A--¥[[aiza. “4Ud

#H#

APPLE /// REV 1 ROM HEX DUMP ¢ Smolinski's Macintosh SARA emulator * 5 / 5

“ 89.PICT” 591 KB 2001-09-10 dpi: 600h x 600V pix: 4450h x 6154v

| Source: David T. Craig

Page 0047 of 0047 |




