Dann MCCreary

AN 8080 SIMULATOR
for the 6502

KIM-1 VERSION




(A A A A2 A2 AR AR AR YR AR AR RS XX R 22 2 ]

*
AN 808@ SIMULATOR FOR THE 6502 *
USER'S MANLIAL N

KIM = { VERSION *

*

COPYRIGHT (C) 1978 RY DANN MCCREARY *
*

*

*
*
*
*
»
»
LA AAAAL SRR AR 22222 R X222 X2 Rl s )

THE 808@ SIMULATOR ENABLES A 64502 MICROPROCESSOR

TO EXECUTE THE 808@ INSTRUCTION SET, THE SIMULATOR

COES THIS BY INTERPRETING 8882 INSTRUCTIONS IN A

NORMAL PROGRAM SEQUENCE, ALL INTERNAL 8080 REGISTERS ARE
AVAILABLE FOR EXAMINATIOMN AT ANY TIME, THEY MAY BE VIEWED
STATICLY IN A SINGLE=STEP MODE CR DYNAMICLY IN A TRACE MODE,
ALL BvB2 SOFTWARE FEATURES ARE PRESENTLY SUPPORTED WITH THE
EXCEPTION OF DIRECT MEMORY ACCESS (DMA),

THIS SIMULATOR VFRSION RUNS ON A BASIC KIM = §, IN ITS MINIMUM
CONFIGURATION, THE 8088 SIMULATOR PROVIDES SINGLE STEP AND FULL
SPEED MONES AND LEAVES 227 BYTFS OF MEMORY OPEN FOR 8880
PROGRAMS, ALTERNATIVE RUN MODE FEATURES TAKE UP ADDITIONAL
(OPTIONAL) MEMORY SPACE,

THE CASSETTE TAPE INCLUDED IN TMIS PACKAGE 1S RECORDED 1IN
STANDARD KIM =« | FORMAT, THE PURCHASER OF THIS PACKAGE 1S
HEREWITH GRANTED PERMISSION TO MAKE ONE COPY FOR HIS/HER OWN
PERSONAL USEs RETAINING THE ORIGINAL AS A BACKUP,

THE AUTHOR WELCUMES ANY FEEDBACK FROM SIMULATOR LSERS
AND WILL BE PLEASED TO RESPOND TN SPECIFIC QUESTIONS WHICH
ARE ACCOMPANIED MY A STAMPFD, SELF=ADDRESSED ENVELOPE,

ADDITIONAL COPIES ARE AVAILARLE, CONSISTING OF A KIM = |}
FORMAT CASSETTE TAPE, A USER MANUAL AND A COMPLETE, WELL
COMMENTED ASSEMHBLY LEVEL SOURCF/OBJECY LISTING, PRICED AY
320,02 ¢ $1,50 PNSTAGE & MHANDLING (CALIFORNIA RESIDENTS
PLEASE ADD 6X SALES TAX), THEY MAY BE ORDERED FROM
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*  DANN MCCREARY .
d P,0,B0OX 16435-8 »
* SAN DIEGO, CA 92116 *
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A8 AN ADEQUATE TREATMENT OF THE INSTRUCTION SET AND PROGRAMING
TECHNIQUES FOR THE 8080 MICROPROCESSOR I8 BEYOND THE

SCOPE OF THIS MANUAL, IT 1S SUGGESTED THAT THE USER AQUIRE

THE "8080/8885 ASSEMBLY LANGUAGE PROGRAMMING MANUAL™ FROM INTEL,

ACKNOWLEDGEMENTS THANKS TO GARY DAVIS FOR GENEROUS SUPPORT
IN THE FORM OF ACCESS TO HIS 8480 SYSTEM AND HIS ASSISTANCE
IN RUNNING COMPARISON TESTS,



INTRODUCTION

WHY IMITATE ONE MICROPROCESSOR wITH ANOTHER? YOU PROBABLY
PURCHASEN THIS 8088 SIMULATOR PACKAGE TO DO ONE OR MORE
OF THE FOLLOWING?S

=RUN EXISTING 8082 SOFTWARE ON YOUR 6502
-WRITE, TEST AND DEBUG YOUR OWN 80880 SOFTWARE
WITHOUT MAVING TO PURCHASE A COMPLETE
828@ BASED SYSTEM
=_EARN SOMETHMING ABOUT THE ARCHITECTURE
AND INSTRUCTION SEY OF THE 8080
VIA HANDS=0ON EXPERTIENCE

BY SPENDING A LITTLE TIME WITH THIS MANUAL AND GOING THROUGH
THE STEP BY STEP "FIRST TIME AROUND®™ PROCEEDURE, YOU WILL
SOON BE DOING ALL THIS AND MORE, LATER, WHEN YOU KNOW THE
CAPABILITIES AND LIMITATIONS OF THE SIMULATOR, YOU HAVE

THE OPTION OF RELOCATING IT PERMANENTLY IN ROM,

THE ESSENTIAL PART OF THE 8080 SIMULATOR IS THE SUBROUTINE
CALLED "SIM80", EACH TIME THIS SUBROUTINE I8 CALLED, ANOTHER
808¢ INSTRUCTION IS EXECUTED, PRNOGRAMS QF VARYING COMPLEXITY
MAY CALL AND USE "SIMBO", DEPENDING ON YOUR NBJECTIVES,

A TYPICAL EXAMPLE OF SUCKH A PROGRAM IS INCLUDED ON PAGE THREE
OF THE SIMULATOR PROGRAM LISTINGS, IN CONJUNCTION WITH A SIMPLE
SET OF SWIYCHES, 1Y PROVIDES FOR EASY SELECTION OF RUN, TRACE
OR SINGLE STEP MODES AND BREAPOINT OPERATION, ALTERNATELY,

THE SIMULATOR MAY BE RUN IN A MINIMUM MODE IN DRDER TO LEAVE

A GRFATER AMOUNT OF MEMORY FOR 8280 PROGRAMS,

AFTER STUDYING THESE CALLING PROGRAMS YOU MAY WISH

TO DESIGN YOUR OwN SPECIAL PURPOSE CALLING PROGRAM,

FOR EXAMPLE, TRY A "SUPER BREAKPOINT®™ PROGRAM,

ALL SIMULATED 8480 REGISTERS ARE MAINTAINED

IN RAMy YOU CAN MONITOR THFM BETWEEN 8088 INSTRUCTIONS AND
FORCE A BREAKPOINT ON THE BASIS OF A PARTICULAR PATTERN,

1/0 HANDLING 18 FACILITATED BY A SPECIAL INSTRUCTION DESIGNED
INTYO THE SIMULATOR, THE "C65" INSTRUCTION ENABLES YOU TO

CALL 6502 CONED SUBROUTINES FROM YOUR 8088 PROGRAM,

WITH SLIGHT PRECAUTIONS, THEN, YOU CAN USE ALL YOUR SYSTEM
MONITOR'S SUBROUTINES,

INCLUDED IN THE SIMULATOR LISTINGS IS AN 8080 TIME-OF-DAY
CLOCK PROGRAM, BY USING THE SIMULATOR TO RUN TH1IS PROGRAM,
YOU WILL SEE BY EXAMPLE ALL THE VARIOUS MODES AND FEATURES
PROVIDED BY THE 8082 SIMULATOR, SO, WHY NOT GET STARTED?



TAPE LOADING IMSTRUCTIONS

THE B8uU82 SIMULATOR KIM = { FORMAT CASSETTE TAPE CONSISTS
NF 4 BLOCKS OF PROGRAMS AND DATA,

BLOCK 1 TS THE 8080 REGISTER AREA AND INTERPRETER RUUTINES,
ADDRESSES #S@RE3 TO MSO3FF,

BLOCK 2 IS THE MAIN CONTROL LOOP, ADDRESSES #$1780 TO %$17E6,

BLOCK 3 IS THE OPTIONAL EXFCUTIVE AND INTERRUPT AREA,
ADDRESSES #33@76 T0 #3M0QE2,

RLOCK 4 IS A SAMPLE B808¢ PROGRAM, ADDRESSES #30820 TO #%0@75,
THE KIM DATA BLOCK I.D. FOR ALL BLOCKS IS #3%8¢,
LOADING PROCEEDURE
ACTION SEE DISPLAYED
(1) ~POWER ON KIM & CASSETTE INTERFACEw

(2) «REWIND CASSETTE#

(3) PUSH [RSY, TAD) @@F{ @0F1 XX
(4 PUSH (DAY, 20 0QF1 Qe
(5) PUSH fADY, 17F9 17F9 xX
(6) PUSH (DAY, 80 17F9 80

(7) +*STARY CASSETTE PLAYER»

(8) PUSH [AD), 1873 1873 A9
(9) PUSH (GO BLANK DISPLAY
(13) «DISPLAY RELIGHTS# eo08 XX

(14) «REPEAY STEPS 8 - 108 FOR REMANING BLOCKS®

(15) PUSH [AD}, @@F1 0OF3 00
(16) PUSH [DA}, FF 08F1 FF
(17) PUSH [AD),17FA 17FA XX
(18) PUSH [DA}, 8@ 17FA 80
(19) PUSH [} 17FB XX

(208) PUSH 17 17F8 17



NPERATING INSTRUCTIONS

TO FAMILIARIZE YOURSFLF WITH 8@8@ SIMULATOR OPERATION LOAD
TAPE BLOCKS | = 4 AND WORK YOUR WAY THROUGH THE FOLLOWING
INSTRUCTIONS,

ONCE THE TAPE 18 LOADED, RE SURF¥ Tn PUT #SFF AT ADDRESS
#$0OF1, NOW LOAD THE MINIMUM CONFIGURATION INTERRUPT VECTORS?
#8380 INTO LOCATION #317FA AND #$17 INTO #$17FB, THIS IS

THE NMI VECTOR WHICH IS ACTIVATED BY THE ([ST] KEY ON KIM,
LOAD #8322 INTO 4S17FE & #$1C INTO #$17FF FOR THE IRQ VECYOR,

MINIMUM CONFJGURATTION
SINGLE SYEP MODE

CHANGE LOCATIONS #S178F = #817900 TO #84C,#822,%#31C,THE PROGRAM
COUNTER SHOULD CONTAIN #3002@ (¥$20 IN LOCATION #SOQEF AND
#3800 IN LOCATINN #$S02F0 ), IT POCINTS TO YHE FIRST BYTE OF

BOBYW PROGRAM AREA WHICH NOW CONTAINS A SAMPLE 8284 PRQOGRAM,

LOOK AT LOCATION #S$SQUEF, THE LOw ORDER BYTE NF THE PROGRAM
COUNTER, PUSH THE ST} KEY AND YOU wILL SEE IT CHANGE FROM #8300
TO #8223, FACH SUBSFQUENT OPERATION OF THE (ST} KEY WILL ADVANCE
THE SIMULATOR THROUGH ANDTHER PRNGRAM STEP,

WITH THE DEMO PROGRAM LISTING TN HAND YOU CAN VERIFY THAY THE
PROGRAM IS FOLNAING ITS PRCPER SEQUENCE, BETWEEN EACH PROGRAM
STEP CONTROL IS RETURNED TO THE KIM MONITOR PROGRAM, THIS MAKES
IT POSSIBLE TO VIEW OR CHANGE THE CONTENTS OF ANY SIMULATED
B280 REGISTER, FOR INSTANCE, LOOK AT LOCATION #30UES,

THIS IS THE 8@89 ACCUMULATOR, NOW CONTINUE PRESSING

THE (ST] KEY AND YOU CAN WATCH DATA MOVING INTO THE AC=
CUMULATOR, BEING INCREMENTED AND SO ON, BY USING THE (DA} AND
HEX KEYS BETWEEN PROGRAM STEPS YNU CAN MODIFY THAT DATA TO
SEE WHAT EFFECT THAT MAY MAVE ON PROGRAM EXECUTION, NOTE:
THIS PROGRAM INTFRACTS WITH THE KIM DISPLAY BUFFER, 80 BE
PREPARED FNR THE DISPLAY T0 CHANGE AFYER THE PROGRAM REACHES
ADDRESS #50028,

PC SINGLE STEP

THE 8888 PROGRAM COUNTER IS LOCATED ON PAGE ZERO IN THE SAME
PLACE KIM MONITOR ROUTINES STORE THE 6502 PROGRAM COUNTER,
IF YOU PUSH THE (PC) KEY BETWEEN INSTRUCTION STEPS, YOU WILL
SEE THF CURRENT 80B4 PROGRAM ADDRESS AND 0OP=CODE DISPLAYED,
BY PLACING, #$4C,4#3DC,#81C AT ADDRESS #8178E =~ #$1790, THIS
WILL BE DONE FOR YOU BY THE KIM MONITOR,

RUN MODE

TO RUN THE SAMPLE PROGRAM AT FULL SPEFED JUST CHANGE THE

DATA AT LOCATION #S17BE = #81790 Y0 #358,#3D0,#SEF, NOW WHEN YOU
PUSH (ST) THE SIMULATOR WILL START AND CONTINUE RUNNING UNTIL
YOU PUSH (RS} OR ACTIVATE THE YRGB, USING THE IRQ@ 1S RECOMMENDED,
AS (RS} WILL INTFRRUPT THE SIMULATOR, LEAVING ITS REGISTERS IN
AN UNKNOWN STATE, NOTEt MINIMUM CONFIGURATION DOES NOT SUPPORT
INTERRUPTS BUY 1Y DOES EXECUTE INTERRUPT=RELATED INSTRUCTIONS,



TLLEGAL OP~CODES & BREAKPOINTS

WHEN THE 8080 SIMULATOR ENCOUNTERS AN ILLEGAL OP=CODE, A JUMP

WILL BE FORCED TN THE SYSTEM MONITOR, IN THE MINIMUM CONFIGURATION
THIS MAY BE USED TO ADVANTAGE BY INSERTING AN ILLEGAL OP=CODE

(TRY #$18) IN PLACF OF ANY OP=CODE IN YOUR 8M8@ PROGRAM, THIS WILL
ACT AS A BREAKPOINT, TO CONTINUE OPERATION AFTER A BREAKPOINT,
REPLACE THE ORIGINAL OP=CODE, SUBTRACT 1 FROM THE 8080 PROGRAM
COUNTER, AND CONTINUE NORMALLY, (NOTES DO NOT USE #$CB AS A BREAK,)

OPTIONAL FEATURES

USING THE SIMULATOR'S NPYIONAL FEATURES REGQUIRES THE ILLUSTRATED
SWITCHING ARRANGEMENT CONNECTED TO KIM PORT PB, IN PARTICULAR,
DO NOT ATTEMPT TO USE THE INTERRUPT SUBROUTINE WITHOUY THE
APPROPRIATE SETUP, OMMITTING THE MODE CONTROL SWITCHES HOWEVER
WILL ONLY RESULT IN A DEFAULT 70 THE SINGLE STEP MODE, WITH
SWITCHES CONNECTED, PUT #8RD, #5902 INTO #8$17FA & #817FB,

PUT #$58, 8360, #3FA BACK INTO #%178F = #3$1799,

REGISTER SINGLE STEP MODE
SEY MODE CONTROL SWITCHES (LEFT TO RIGHT) TO REGISTER,
STEP & STEP, THIS POSITION IS IDENTICAL IN OPERATION TO THE
MINIMUM CONFIGURATION SINGLE STEP MODE,

REGISTER TRACE MODE
SET CONTROL SWITCHES TO REGISTER, TRACE & STEP, WHEN YOU ACTIVATE
THE [ST] KEY THE SIMULATOR wILL BEGIN EXECUTING 8880 INSTRUCTIONS
AT A RATE DETERMINED BY THE TIME~DELAY VALUE SYORED IN "SPEED",
ADNRESS #SANE2,

PROGRAM COUNTER TRACE MODE
SET CONTROL SWITCHES TO PC, TRACE 8 STEP, NOW THE DISPLAY
WILL TRACE THE PROGRESS OF THE 8080 PROGRAM COUNTER AND THE 8080
PROGRAM 0OP=CODES,

PROGRAM COUNTER SINGLE STEP MODE

SET CONTROL SWITCHES Tn PC, STEP & STEP, NOW PUSHING THE [ST) KEY
IS REQUIRED TO ADVANCE THE PROGRAM COUNTER,

TRACE SPEED

TRACE SPEEN MAY BE SET BY INSERTING A VALUE IN "SPEED", #SOQE2,
A VALUE OF #$0@ GIVES THE SLOWEST TRACE, AND #$S03 THE FASTEST,

RUN MODE

MOVE THE RUN SWITCH YO "RUN", PUSH ([ST1 AND YOUR PROGRAM WILL RUN
AT FULL SPEED, TRY SETTING THE DEMO PROGRAM CLOCK BY KEYING IN
THE TIME IN RAPID SUCCESSJON, MOVE THE RUN SWITCH BACK

TO REVERT TO TRACE OR SINGLE STEP,



INTERRUPT ACTION

INSERY #8208, #%76, #8300 AT #3179F « ¥#$17A1 TO USE INTERRUPTS,
WHEN PB7 IS BROUGHT WIGH AN BUBEZ INTERRUPTY WILL OCCUR (NOTES

THE PB7 INTERRUPT LINE MUST BE HELD HIGH THROUGH AT LEAST ONE
SIMULATOR CYCLE FOR AN INTERRUPT TO TAKE PLACE), NO INTERRUPTY
ACKNOWLENDGE LINE IS PROVIDED = IF ONE 18 REQUIRED, INSERT AN

QUTPUT INSTRUCTION JUST BEFORE "NQINT®™ IN THE INTERRUPT LOGIC
ON PAGE 2 OF THE LISTINGS,

THE “INTE®™ INTERRUPY FLAG ( ADDRESS #$@0CE3) 18 OPPOSITE IN SENSE
FROM THE 8280 INTERRUPT FLAG = I,E., IT DISABLES INTERRUPTS

WHEN SET TO ONE AND ENABLES THEM wHEN SET TO ZERO, IT ALSO GOES
THROUGH A TRANSITION STATE OF #$FF AFTER AN "EI™ INSTRUCTION IS
EXECHTED, THE RESULTANT ACTION, HOWEVER, IS IDENTICAL TO THAT OF AN
ACTUAL 8A8A, THE IMTERRUPT VECTOR IS SET BY SwWITCHES AT PB 3,4,R5,

THE 8082 "HALT™ INSTRUCTION

#3876 wILL CAUSE AN B08@ HALT, TN AN ACTUAL 8280, THE PROCESSOR
HALTS WITH THE PROGRAM COUNTER POINTING TO THE NEXT INSTRUCTION
IN SEQUENCE, ON THE SIMULTOR, HOWEVER, IN ORDER TO MAINTAIN
CONTROL AND TO KEEP MONITORING FAR SIMULATED INTERRUPTS, A #876
WILL RES!'ILY IN NO ADVANCEMENT OF THME PROGRAM COUNTER = RATHER,
THE #876 wILL Bt REPEATEDLY EXECUTED UNTIL AN INTERRUPT IS
NDETECTED OR UNTIL THE SIMULATOR 1S HALTED EXTERNALLY, AFTER

AN INTERRUPT 18 SERVICED, EXECUTION WILL CONTIMUE WITH THE
INSTRUCTION IMMEDIATELY FOLLOWING THE HALT,

BREAKPOINT OPERATION

THE B0O8Q STMULATOR ALLOWS MULTIPLE BREAKPQINTS, STORE THESE
BREAKPOINT ADDRESSES IN "BKTBL"™, A RAM AREA, START PROGRAM
EXECUTION IN THE NORMAL MANNER, WHEN THE PROGRAM REACHES THE
BREAKPOINT A JuMP WILL BE FORCED, RETURNING CONTROL TO THE KIM
MONITOR, YOU MAY NOW EXAMINE OR MODIFY ANY 8080 REGISTERS, TO
CONTINUE OPERATION, ALL THAT IS REQUIRED I8 YO PUSH (ST),

THE SIMULATOR WILL RUN UNTIL THE NEXT BREAK 1S ENCOUNTERED,
"BKTRL"™ MAY BE EXPANDED UP TD 128 ENTRIES,

SIMULATOR I/0 HWANDLING

NORMAL STMULATOR 1/0 INSTYRUCTIONS ARF MHANDLED VIA ®JOTBL®", TMIS 18
A TABLE NF ADDRESSES OF INPUT/QUTPUT PORTS, NOTE THAT THESE

1/0 ADDRESSES ARE STORED IN NORMAL ORDER, J.Es, MOST SIGNIFIGANT
ADNRESS FIRST, THE SIMULATOR ASSUMES THAT THERE IS A DATA
DIRECTION REGISTER AT THE PORT ANDRESS «1, IF YOU ASSIGN RAM
LOCATIONS AS SIMULATED 1/0 PORT ADORESSES, 2 LOCATIONS MUST BE
ALLOWED FOR EACH PORT,

THE FIRST ENTRY IN "IOTBL®™ wILL BE 8080 PORT 2, THE SECOND ENTRY
WILL BE 8480 PORY 1, AND SO ON UP TO A MAXIMUM OF PORT 127,

THIS VERSION OF THE SIMULATOR ASSIGNS ALL 1/0 INSTRUCTIONS

TO KIM PORTS A & SA, PORY SA IS ALSQO SHARED BY THE KIM KEYPAD,
SO TO AVNID INTERFERENCE DO NOY USE THE KEYBOARD (EXCEPY

FOR [ST)) WHILE INPUT INSTRUCTIONS ARE BEING USED,



THE 8880 “RST"™ INSTRUCTION

THE SIMULATOR SENDS RST CALLS TO PAGE ZERO, AS DOES THE 8@88, IF
HOWEVER YOUR PAGE ZERO IS TAKEN !'iP WITH MONITOR ROUTINES, ETC,e
THE RESET PAGE MAY BF CHANGED BY CHANGING "RSTHI®™ FROM #$08 TO
WHATEVER PAGE YOU WISH, IT I8 LOCATEND AT ADDRESS #SU!B9

ON PAGE 9 0F THE SIMULATOR LISTINGS,

THE “CALL6502", OR "C65* OP-CODE

THE SIMULATOR APPROPRIATES ONE OF THE 808@'S UNIMPLEMENTED OPe
CONES FOR SPECIAL USE, IT IS #8CB, AND TAKES THE FORM "CB XXXX",
WHERE XXXX I8 THE ADDRESS =i OF ANY 6502 SUBROUTINE, SUBROUTINES
WHICH DON'Y REQUYRE ANY PARAMETERS MAY BE CALLED DIRECTLY,
SUBROUTINES WHICH REGUIRE SOME DATA PASSED TO OR FROM THEM

MUST BE PREFACED OR ENDED WITH CODE TO MOVE THE REQUIRED DATA
INTO OR NUT OF APPROPRIATE 8082 REGJSTERS, SEE AS AN EXAMPLE THE
"DSKBD" SUBROUTINE ON PAGE 2@ OF THE PROGRAM LISTINGS, IT DOESN'T
NEED ANY DATA PASSED 70 IT, BUT MUST RETURN A KEY VALUE IN A,

BE SURF T0 SPECIFY THE ADDRESS MINUS ONE (ADDR,=1) WHEN USING
nCoHw,

RELOCATION INFORMATION

THE 8080 SIMULATOR IN ITS MINIMUM CONFIGURATION DOES NOT
RELY ON ANY KIM MONITOR SURROUYINES PER=SE, RATHER, CONTROL
I8 PASSED RACK AND FORTH BETWEEN THE SIMULATOR AND THE

KIM MONITOR, IT IS EASILY RELOCATED WITHMIN A KIM SYSTEM AND
EASILY ADAPTED TO OTHER NON = KIM 6502 SYSTEMS, THE
SIMULATOR CAN BE RELNCATED IN ROM WITH THE EXCEPTION OF THE
REGISTER AREA AND OTHER ZERO-PAGE VARIABLES,

IF YOU DON'T HAVE ACCESS TO AN ASSEMRLER BUT WOULD LIKE TO PUT
THE SIMULATOR IN HIGH MEMORY, LEAVE THE RELATIVE POSITIONS
NF THE MAJOR ROUTINES (#30100 « #883FF) THE SAME, AND

JUST BE SURE TN CHANGE ALL THE HYGM NRDER ADDRESSES (I,E,,
THE THIRD BYTE OF ANY THREE BYTE INSTRUCTION,)

TO USE THE 8083 SIMULATOR TN A NON « KIM 6502 SYSTEM
ADDITIONAL MODIFICATIONS ARE NECESSARY, ALL PROGRAM LINES
WHICH REFERENCE KIM MONITOR=RESINENT DATA HAVE THE WORD "KIM®
SOMEWHERE IN THE COMMENT AREA, THESE INCLUDE 1/0 ADDRESSES
AND SUBROUTINE CALLS, I/0 ADDRESSES SHOULD BE CHANGED

TO AVAILARLE PORTS IN YOUR SYSTEM,

ONE SUBROUTINE CALL I8 TO SCAND, SCAND I8 A MONITOR SUBROUTINE
WHICH DISPLAYS THE ADDRESS SPECIFIED BY "POINTL®™ AND "POINTH" ALONG
AITH THE DATA BYTE AT THAT ADDRESS, SUBSTITUTE A SIMILAR

DISPLAY ROUTINE FROM YOUR SYSTEM MONITOR, GETKEY READS A ONE

BYTE VALUE FROM KIM'S HEXADECIMAL KEYPAD, ANY COMPARABLE INPUT
ROUTINE IN YOUR MONITOR WILL 0D,



GENERAL OPERATING CONSIDERATIONS

6502 ADDRESSING MODES MAKE HEAVY USE OF ZERO=PAGE RESOURCES
AND SINCE PAGE ONE 18 USED FOR A STACK, 8082 PROGRAMS

MUST BYPASS THESFE AREAS, IF THE 8280 APPLICATION PROGRAM
YOU WISH TO RUN UUSES #SPQEDQ = #$S00FF OR #$O1iFD TO #301FF,
RELOCATE THWAT PORTION OF THE PROGRAM IN ANOTHER AREA AND
PROVINDE JUMPS TO AND FROM THE NEW AREA,

SIMULATOR PROGRAMS RUN CONSIDERARLY SLOWER THAN THE SAME PROGRAM
WOULD RUN ON ACTUAL 8080 WARDWARE, THIS 18, OF COURSE, BECAUSE

THE SIMULATOR MUST EXECUTE MANY 6502 INSTRUCTIONS IN THE COURSE OF
EXECUTING ONE 8280 INSTRUCTINN, DONIT EXPECT BLINDING SPFEDJ ON THE
OTHER HAND, TIME DEPENDENT EVENTS OF MODERATE FREQUENCY (SUCM AS
THE INCLUDFD CILOCK PROGRAM) CAN BE MANDLED REASONABLY WELL, IF YOU
INTEND TN TRANSFER PROGRAMS TO AN ACTUA| 8080 BASED SYSTEM,

BE SURE TO MAKE ALLOWANCES IN YOUR TIME DELAY ROUTINES, FOR HIGHLY
TIME DEPENDENTY EVENTS, USE THE *C65" INSTRUCTION TD HANDLE THEM

IN 6502 CONE,

UNLIKE AN ACTUAL 8080 PROCFSSOR, SIMULATOR REGISTERS ARE
MAINTAINED IN MFEMORY, THIS REQUIRES CARE THAT YOUR 80880
PROGRAM NOT ACCESS OR MODIFY THESE REGISTERS, THE SAME ALSO
HOLDS TRUE FOR THE SIMULATOR PROGRAM ITSELF, AVOID
REFERENCING ANY SIMULATOR PROGRAM AREA FROM YOUR 8280
PROGRAM, IF Y0U SUSPECT THIS MAY HAVE HAPPENED, RELOAD THE
SIMULATOR FROM TAPE,

AN EASY TRAP FOR 8080 PROGRAMMERS TO FALL INTO IS “ACCIDENTAL
INITIALIZATION® OF REGISTERS, THESE ARE THE SYMPTOMS!

YOU MAVE COMPLETED WORK ON AN 80288 PROGRAM, IT RUNS PERFECTYLY
ON THE SIMULATOR, YOU LOAD IT INTO YHE TARGET SYSTEM, HIT "GO®
AND NOTHING HAPPENS, WHY?

10 OPERATE PROPERLY YOUR 8088 PROGRAM MAY REQUIRE THAT ONE
OR MORE REGISTERS BE INITIALIZED TO CERTAIN VALUES OR RANGES
OF VALUES, THE STMULATOR REGISTERS MAY BE PRE=SET TO THOSE
CONDITIONS FROM PRIOR OPERATION, THUS YOUR PROGRAM MAY RUN ON
THE SIMULATOR EVEN THOUGH IT HAS NO INSTRUCTIONS TO PROPERLY
INITIALIZE THOSE REGISTERS, THIS MAY EVEN MAPPEN ON YOUR
TARGET SYSTEM, DUE TO RANDOM VARTATIONS FROM ONE PROCESSOR
CHIP TO ANOTHER, EACH PROCESSOR MAY "COME UP® WITH

DIFFERENT RANDOM VALUES IN UNINITIALIZED REGISTERS, THE
RESULT? YOUR PROGRAM WORKS FINE WITH SOME PROCESSORS BUT NOT
AT ALL WITH OTHERS,

TO AVOID THIS PITFALL, TAKE THESE STEPSs BEFORE EACH

SERIOUS EVALUATION OF AN 8080 PROGRAM RELCAD THE 80889
REGISTER AREA YO A POWER=ON CONFIGURATION WITH RANDOM DATA

IN THE REGISTERS, TRY SEVERAL PROGRAM RUNS WITH DIFFERENT
RANDOM DATA IN THE REGISTERS AT STARTUP, THIS WILL ASSURE YOU
THAT YOUR INITIALIZATION SEQGUENCES ARE WORKING A8 YOU EXPECT,



8080 SIMULATOR REGISTER MAP

E3

E4 |

E5 - E6
INTE PSW A M
E7 E8
L H
E9 EA
E D
EB EC
C B
ED EE|
SPL SPH
EF FO
PCL PCH
CONTROL CONFIGURATION
E-4 A-15 A-16 A-13  A-12 A-11  A-10 _A-9
IRQ PB7 pB5| |PB4| |PB3 pe2| |(pB1| |PBO
_ g
+5V i T
\ t t1E $lnR
Wl E 1J0 10 1lo0 H g 8.,§ pln
A
0 H N YN NN
, P %‘3.31(
' 1
~  INTERRUPT MODE
— VECTOR CONTROL

Copyright © 1978 by Dann MCCreary



PAGE 1

808@ SIMULATOR (€) 1978 BY DANN MCCREARY

2 N R R R X R X 2 R R R AR R R R SR R 222 2 XX X 2 0
wawnhbaeawad AN BABB SIMULATAR FOR THE 6502 wensvnwtwann
ARtk rrnr ke nddd KMol VERSION totavsansatentbandd
22 R A A I T X X IR I IR L
* THIS PROGRAM SIMULATES THE OPERATION OF 8488 MICRO-
PROCESSOR SOFTWARE ON A KIM = 1| 6502 MICROCOMPUTER,
IN ORDER TO SIMPLIFY RELOCATION TO ANOTHER NON =

KIM 6502 SYSTEM, LINES DEPENDENT ON KIM MONITOR
RESTOENT DATA ARE FLAGGED WITH THE WORD #KIM» IN

THE COMMENT FIELD,

T A R A R I I 2 s R s X222 2 )
sxeawaswns COPYRIGHT (C) 1978 BY DANN MCCREARY weswtaass
Y 3 I I I s R X X X I T
ALL RIGHTS RESERVED, REPRODUCTION BY ANY MEANS

DR USE OF THIS PROGRAM (OR ANY PART THEREDF

FOR THE PROMOTION QR SALE OF MICROCUMPUTER

HARDWARE OR SOFTWARE WITHOUT EXPRESS WRITTEN
PERMISSION OF THE AUTHOR 1S PROHIBITED,

Y Y 2 R R 322 R R I R I X X Y s 22 222222222
* SYMBOL DEFINITIONS

*

* % & & L 2B Ik R R 4

*

GETKEY EQU #$1F6A KM% KEYPAD SUBROUTINE
SCAND  EQU #S1F19 J+KIM* DISPLAY SUBROUTINE
SCANDS FQU #S1FIF peKIM* DISPLAY SUBROUTINE
PADD EQU #$1704 j#KIM% PORT A DATA DIR, REG,
PA EQU #$1700 p+KIM* PORT A DATA

SADD EQU #$1741 j«xkIM¥» PORT SA DATA DIR, REG,
SA EQU #31740 JeKIM* PORT SA DATA

PBDD EQU #$1703 je«KIM* PORT B DATA DIR, REG,
PB EQU #$1702 j#KIM* PORT B DATA

MNITOR EQU #$1C22 s«xIMe RESET ENTRY TO MONITOR
PCCMD  FQU #$1CDC  J+KIM% PC SINGLE STEP ENTRY
REGS EQU A $8080 REG, BASE ADDR,

HL EQU L JHL REGISTER PAIR

PC EQU PCL }898@ PROGRAM COUNTER

INST EQU SCR JCURRENT 8080 INSTRUCTION
(HL) £qU HL=REGS JINDEXES TO REGISTERS, ETC,
(DE) EQU DE=REGS

(sP) EQU SP=REGS

(PC) EQU PC=REGS

(DECIT) EQU DECIT~REGS

(INCIT) EQU INCIT-REGS

(PNT)  EQU PNT=REGS

(SCR)  EQU SCR=REGS

SMASK  EQU ¥$80 )ISOLATES SIGN BIT FROM PSW
PMASK  EQU "$04 PISOLATES PARITY BIT

CMASK  EQU nsot JISOLATES CARRY BIT

ZMASK  EQU n$40 JISOLATES ZERO BIT

SINC EQU ¥301 JFOR INR/DCR

MINSPD EQU %300 JSETS MINIMUM TRACE SPEED
HALY EQu %376 18088 HALT OP=CODE

BKYBLN EQU ENDBK=BKTBL JLENGTH OF BRKPNY TABLE
NOBRK  £QU #SFFFF jDUMMY BREAKPOINT ENTRY
RSTHI  EQU ¥s$00 SJHICH ORDER 8080 RST VECTOR
INPG2  EQU #$02 »SECOND PG OF INTERP, ROUTINES

INTDIS EQU #3501 1DISABLES INTERRUPTS
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wevsndeeKIMel INTERRUPY VECTORS##daddn

17FA 0ORG NSITFA
{7FA 8pee NMY DC 2, START JoKIM® NON=MASKABLE ENTERRUPY
17FC FFFH RESET bC 2, #SFFFF j»KIMe RESEY VECTOR

erendaaMINIMUM CONFIGURATION VECTORSt*asasw
*17FA 8017 NMT DC 2, MNSTRT j#KIMe NON=MASKABLE INTERRUPTY
*«1JFC  FFFF RESET DC 2, WNSFFFF j+«kIMe RESEY
*17FE  22%C IRG DC 2, MNITOR j3#KIM* IRQ VECYOR
XX 22 X2222222 XXX XX32XZX3XXX2X22 X2 2222 2R 22 2 2
9076 ORG #300876

#eeddns8088 INTERRUPT LOGICoetease

0076 AA INT TAX JSAVE HALT DATA

2977 A9 01 LOAIM #8301 JREAD INTERRUPY PORY
2e79 BD @317 STA PBOD FeKIM»

097cC AB TAY JUSE TO SEY INTE

997D AD 0217 LDA PB JeKIMe

oose 2% E3 ANDZ INTE JINTESFF IF ENABLED
gos2 1o o7 BPL NOINTY JINTERRUPT?

2084 84 E3 sSTYZ INTE JYES, DISABLE FURTHER INTERRUPTS
0286 ¥e C7 ORAIM #s$C7 JFORM RST INSTRUCTION
ooss 89 FE STAZ INST JSAVE NEW INSTRUCTION
008A 88 OEY SINDICATE INTERRUPT TAKEN
288 AS &3 NOINT LOAZ INTE

oe8D Ne o2 BNE NINY

208F coé E3 DECZ INTE JENABLE INTERRUPT
2091} 8A NINTY TXA

@92 ne a1 BNE NOWLY PWAS THIS A HALT?
2094 a8 DEY JYES .

2095 98 NOMWLTY TYA INORMAL RETURN?

go9e Ne 05 SNE NRMRET YVES, GO RETURN

eo98 68 PLA INO, CHANGE RETURN TO
0899 18 cLe

009A 69 03 . ADCIM #8303 JPOINTY PAST JSR INCPC
229C 48 PHA

2090 60 NRMRETY RTS
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*eeraasQPTIONAL EXECUTIVE LOOPwadanns
tadadantdsENTER AT "START ennvsntanny

299E AS E2 TRACE LDAZ SPEED JGET SPEED VALUE

20A0 8% FE STAZ SCR

08A2 20 194F TRA JSR SCAND JeKIM* DISPLAY

20AS Cé FE NECZ SCR ) TIMEOQUT?

00A7 NA F9 BNE TRA INO, KEEP DISPLAYING
22A9 A2 ¥2 BRK LOXIM BKTBLN SLOAD TABLE LENGTH
e0AB AS EF BKLP LDAZ PCL IGET LO PC BYTE
GeAD DD DEQ@ CvPX BKTBL=2 $DOES IT MATCH?
o080 ne o7 BNE NXBK INO

2982 AS FO LDAZ PCH 3GET HI PC BYTE
2on4 nD DF0O cMPX BKTBL=1 JDOES IT MATCH?
aes7 Fa 24 REQ MONITY JYES] GO TO MONITOR
2989 CA NXBK DEX INO, TRY NEXT BREAK
008A CaA NEX

2oRB ne EE BNE BKLP JMORE

2280 A2 FF STARY LOXIM #SFF JSET STACK POINTER
008F 9A XS

00co 20 8317 JSR sim8e 300 ONE 80280 INSTR,

0QC3 A9 00 LDAIM INSEY JSET FOR INPUT

eecS 8D 0317 STA PBDD FeKIMe

oocs AD 02}y7 LOA PB jJeXIMe READ CONTROL PORTY
oece 29 97 ANDIM 8307 JONLY TEST CONTROL SWITCHES
9eco 4A LSRA JFULL SPEED?

00CE 99 09 RCC BRK IYES, GO RUN

2909 4A LSRA INO+ REGISTER MODOE?

20018 ne o8 BNE REG JYES, SKIP PC UPDATE

CL DR AS EF LOAZ PCL INO, MOVE PC TO POINT

L DL 88 Fa STAZ POINTL jaxIMe

een7 AS FO LDAZ PCH

o809 8% F8 STAZ POINTH JeK]IMe

é8pB 90 cd REG 1o TRACE JTRACE?

#2000 4C 221C MONIY Jmp MNITOR jpeKIMe NO, STEP
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eranasaBREAKPOINT ADDRESS TABLE##wawns

@oED FFFF AxKTBL DC 2. NOBRK IBREAKPOINT TABLE
90E2 ENNBRK INEXT ADDRESS AFTER TABLE

oer2 e SPEED nc MINSPD JSETS TRACE SPEED
R RN R AT RO PR A R RN RO A G RN O RO R AR

#THE FOLLOWING ITEMS ON THIS PAGE MUST BE LOCATED IN PAGE @ RAM MEMORYe
¢THEY MUST REMAIN IN ORDER AND BEGIN ON AN 0DD BOUNDRY#

sennteaB080 REGISTERSs¢svesasn

@0E3 a1 INTE pC INTDIS JINTERRUPT ENABLE FLAG
00€E4 a2 PSw DC ¥802 318080 PROCESSOR STATUS
QOED e A oc #$20 38088 ACCUMULATOR

Q2ES ne M 0C #8300 JDUMMY MEMORY REGISTER
eoE7 20 L oC ¥$00 JHL REGISTER PAIR

B0E8 ne H ] o #3000

@0E9 a0 3 oC #3098 )0E REGISTER PAIR

00EA oe 0 ] ¥$09

20EB ne c oC n3eo }8C REGISTER PAIR

@0EC ne R oC #3500

@eED 74 SPL oC 8s74 18080 STACK POINTER
BOEE Ao SPH nc #3020

@OEF »e PCL 0C ¥300 18080 PROGRAM COUNTER
ooFe d PCH o] o nsae

aateneeaCONSTANTS AND OATA AREAtrwcsans
*NOTES #300Ff MUSY BE SETY T0O #3200 wWHEN READING OR WRITINGe
*TAPES AND MANUALLY SET TO #SFF BEFORE SIMULATOR OPERATION®

00F1 FFFF DECIT oc 2, #SFFFP 3DOURLE PRECISION =i
9oF3 2100 INCITY oc 2, #$2201 DOUBLE PRECISION 1}

00FS 1] FLAG nC #3020 JUSED BY SIMULATOR
80F6 e DESTOA ©OC #3009 JDESTINATION DATA

oeF7 a9 NEST oc #3089 JOESTINATION INDEX
@eF8 0o SRC e #$00 } SOURCE INDEX

eer9 ne neC #3300 JexIMe DISPLAY BUFFER
QOFA FA POINTL 0OC #SFA JeKIMe DISPLAY POINTER
114} ] POINTH DOC #3000 JoKIMe

eeFcC 3100 PN? pC #$0001 JOATA POINTER

99FE 11D SCR ] 4 #80100 )JSCRATCHPAD REGISTER



PAGE S

1780

1780
1782

1783

1786
1788
1784
{178C
178€
178F
1790

*178E
«{78E

*178E
e178F

1791
1792

1793

1795
1797

1799
1798
790

179F
17A8

1 39414

17A2

L1745
17A7

8083 SIMULATOR (C) 1978 BY DANN MCCREARY
ORG $3$t1780
eheatseMAIN CONTROL LQOPaddaans

A2 FF  MNSTRTY LOXIM  #SFF $3ET STACK POINTER

oA TS JFOR MINUMUM CONFIGURATION
20 9117 SIM8®  JSR MAIN  JEXECUTE ONE 8882 OP=CODE
AS Ed4 LDAZ  PSW JGET 8888 STATUS

29 D7 ANDIM  #SD7  JCLEAR PRECLEAR BITS

29 82 ORAIM %302  JSET PRESET BITS

"s E4 STAZ  PSW $SAVE IT

58 EXIT €Ll SALLOW INTERRUPTS

60 RTS SRETURN T0 CALLER

EA NOP

*aeter*VARTATIONS FOR MINIMUM CONFIGURATIONeswasoe

4C 221C Imp MNITOR s+«KIMe REGISTER SINGLE STEP
4C DCHC JMP PCCMD jeKIMe PC SINGLE STEP

58 cL! JFULL SPEED RUN

ne Er BNE MNSTRT

I XX R XX YRS SX RS RIS RS RY AR R 2 A28 KR 2 2

78 MATN SEY JOON'T ALLOW INTERRUPTS
ne cLD JCLEAR DECIMAL MODE

A2 00 LOXIM #3020 JLOAD INDEX

AL E7 LDAIX WL JFETCH MEMORY

8S E6 8STAZ M

AL EF LOAIX  PCL SFETCH INSTRUCYION

85 FE STAZ INST JSAVE 1IT

49 76 EORIM  MALT 118 THIS A HALT?

Fe 04 BEQ ITR JYES, DON'T UPDATE PC
EA NOP

*eetaeeVARIATION FOR INTERRUPT ACTIONS®##dossd

20 7600 JSR INT JG0 CHECK FOR INTERRUPT
tt;..."it'i.itt.’..ii000.'*.00.00'0'.0*.00.

20 8303 JSR INCPC  INO, INCREMENT PC

A2 02 1TR LOXIM #se2 9SET COUNTER/INDEX
AS FE LDAZ INST JRECOVER INSTRUCTION
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17A9 a8 DIV PHA JTEMP SAVE A

$17AA 29 @7 ANDIM %807 JMASK FOR LS3 BITS
17AC 49 @7 EORIM  #307 JREVERSE 'EM

17AE 95 F§ STAZX DEST=t JSAVE 'EM

1780 68 PLA JRECOVER TEMP 3
1781 aA LSRA $SHIFT TO NEXT FIELD
1782 aA LSRA

1783 aA LSRA

1784 CA DEX )DEC COUNTER/INDEX
1785 DO F2 ANE DIV SLOOP TILL DONE

1787 86 FS STXZ FLAG JCLEAR FLAG

1789 AQ @2 LDYIM INPG2 $1SET FOR 2ND INTERP PAGE
1788 4A LSRA JTEST FOR QUADRANT
178C B2 28 acs IMT

178E FO QF BEQ 187

$7CO A9 11 TMARL LDAIM #8111 INO, ARILOG

17¢c2 65 F7 ADC2 oEesY

17¢Cc4 AA TAX

17¢5 A9 00O LDAIM tA) )SET DEST = A

17¢7 85 F” STAZ DEST

17¢9 Fo oy IMT BEQ MOVE

17c8 88 2ND DEY JCHANGE PAGES

t7¢cc A9 @7 LOAIM #8397 $JOFFSET FOR 2ND

17CE 65 F8 187 ADCZ SRC

1700 AA TAX IXFER TO INDEX

1701 ES INX

1702 98 MOVE TVA $JSET HIGH ADDRESS
1703 40 PHA

1704 B0 E3A3 LOAX XFRTBL JGET LO ADOR

1707 48 PHA 1SEY LO ADDRESS

1708 AS F8 LoXxZ SRC JGET SOURCE INDEX
170A B4 ES LOYZX  REGS IGET SOURCE DATA IN Y
$70C AS F? LoX2 DESY JGET DESY INDEX

tyoe BS ES LDAZX  REGS

17€¢ 85 F6 STAZ DSTDA )SAVE DESTINATION DATA
37E2 A9 44 LDAIM #8344 JSET 6502 STATUS
{7€4 48 PHA

17€S 8A TXA JDEST IND, IN A & X

1786 49 RT1 GO INTERPRETY
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2190 BRG ¥30100

2100 4A IN L3RA JOETERMINE TYPE

210} FO 46 BEQ XCHG

2183 92 33 8CC INPUY

0185 AB TAY PSEY Y=02}

0106 4C 7403 JMP CALLGES »CALL 6582 SUBROUTINE
2109 20 6303 XCHG JSR RP/SCR IMOVE HL YO SCRATCH
214cC A2 24 LOXIM (DE) $POINT TO DE

810E AQ ©2 LDYIM (WL) 3AND ML

2110 208 6503 JSR RP/RP JMOVE DE TO HL

0113 A2 04 LDOXIM (D¢) JPOINT YO DE

2113 4C 7003 JMP SCR/RP §MOVE SCRATCH T0 DE
2118 20 6303 XxXTHL JSR RP/SCR IMOVE ML TO SCRATCH
2118 20 7603 JSR SP/PNT JMAKE SP POINTER

011E A2 B2 LOXIM (HL) JPOINT TO MWL

9120 20 AQQ3 JSR MEM/RP 3sMOVE STACK TOP TO HL
2123 A2 19 LDXIM (SCR) JPOINT TO SCRATCH
0128 D@ 56 BNE RP/MEM JMOVE SCRATCH TO STACK

waawves]/0, ETCy, ENTRYCORNo20

9127  4A 1/0 LSRA JWHICH INST?

#128 D@ @3 BNE LBL

@124 86 E3 $TXZ INTE JSET/CLEAR INTE

et2c 69 RTS

9120 42 82 LBL LOXIM  CHL) SPOINT TO WL

®12F 9@ CF mCC IN }IS IT INPUT?

213¢ 4aA LSRA INO,1IS IT XTHL?

@132  F@ E4 REQ XTHL JYES

8134 B8O 58 ACS JUMPUN 318 IT JUMP?

@136 C6 F5 OUTPUT DECZ  FLAG INO, FLAG AN OUTPUT
8138 2@ AR@3 INPUT  JSR MM JGET PORT #

@138  AS FE LOAZ  SCR

9130  0A ASLA }DOUBLE INDEX

B13E  AA TAX

®13F  BD FCO3 IOPLP  LDAX 10TBL  JGET 1/0 ADORESS

9142 99 Fsa® STAY  PNT=1  JSTORE IN POINTER

2145  E8 INX JBUMP INDEX

2146 88 DEY »OECREMENT COUNTER

2147 DO F§ BNE 10PLP

9149 co INY JPOINT TO DATA DIR, REG,
B14A A5 FS LDAZ  FLAG  JGET INPUT OR OUTPUT DATA
814C 91 FC STAIY  PNT JSEY DATA DIR, REGISTER
014 88 DEY JPOINT TO PORT

B14F  4A LSRA »INPUT?

9152 98 26 8cC 10IN  JYES, GO DO IY

0152 A5 ES LOAZ A INO, OUTPUT A

9154 93 FC STAIY  PNT

#156 B8O 24 8Cs 10EX

9158 By FC  I0IN  LDAIY  PNT JINPUT FROM PORY

®154 85 ES STAZ A )T0 A <

915C 69 10€EX RTS
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2150
2160
2161}

2164
2165
2167
2169
2168

816¢E
@16F
ni170
8172
@173
0174
0175
e178
o178
217¢C
8170
017F
0181
2183
2184
018Y
o187

2188

#1689
218C
218t

2191
2192
2195
2197
a19A
219C

219F
01A1

01A4
B81A6
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20
18
4aC

4A
Be
co
F@
4C

AA
AA
no
CA
8A
48
20
20
68
AA
AQ
83
91
Ca
88
Fo
60

20
4C

B8
20
A2
20
50
20

A2
20

A2
4C

ABO3
coy7

27
23

11082
21

9703
7683

3}
ES
FC

F8

oen2
04
8003

5033
1o

AQ03
o8
8003

oA
7301%

DA
7003

sndada2ARILOG IMMEDIATE ENTRY®®seadd

ARIM JSR IMM JGET IMMEDIATE BYTE
cLC
Jup IMARL 1GO DO ARITH ROUTINE

vaaadeaPUSH ENTRY#eraroaw

PUSH LSRA 1S THIS A PUSH?
RCS SKP )YES, GO PUSH
CMP M #303 INO, IS THIS A CALL?
BEQ CALLUN JYES, 60 CALL
Imp UNPEF INO, UNDEFINED

SkP ASIL.A JMAKE AN INDEX
TAX IS IT PUSH PSW?
BNE PUSHT INO, KEEP INDEX
DEX JYES, ADJUST INDEX

PUSHTY TXA JTEMP SAVE
PHA
JSR DECSP JODECREMENT STACK POINTER
JSR SP/PNT 91T BECOMES POINTER
PLA SRECOVER TEMP SAVE
TAX

RP/MEM LDYIM #3018 JCLEAR INDEX

RPLP LDAZX REGS41 JGET NEXT RP DATA
STALY PNT }STORE IN MEMORY
DEX
DEY
BEQ RPLP

RTS RTS

s ont e o JUMP ENTRY#0s0 0o

JMP cLv PINDICATE A JUMP

vaaeteoCALL ENTRYoaroaee

CaLL JSR CONDIY »TEST CONDITION
JEQ . CALLUN jMETY
JMP DBLINC NOT MET
JUMPUN €LV JINDICATE A JUMP
CALLUN JSR PC/PNY »GET NEXY 2 BYTES
LOXIM (SCR) JINTO SCRATCH
JSR MEM/RP
BvC JM JJump
JSR DBLINC BUMP PC
SVR LOXIM (pC) $SAVE RETURN
JSR PUSHY JON STACK
JM LOXIM (pC) JPOINT TO PC

Jmp SCR/RP JGIVE IT NEW ADDRESS
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0149
e1aC
01 AE
21890

2182
9184
2186
o188
@1BA
218C

218E
2i18F
21C1
21C2
M1cs
21CS
81C6
21C7
a1cs
o1C8
#1cC
#1co

2100
2103
8108

2108
210A
21DC
@400
@10F
O1E}
G1E3
D1ES
21E7

S1EA
O1ES
91€EC
O1ED

*PAGE § RAM MEMORY ADDRESSES #S01FQ YO #321FF MUSY BE RESERVED FOR STACKe

8080 SIMULATOR (C) 1978 BY DANN MCCREARY

20
0o
A2
ne

AS
29
83
A9
8§
90

4A
90
0A
AA
Ne
CA
8A
48
20
68
AA
28

20
A2
ac

A2
AD
AA
Fe

Fo
19
AD
4C

80
a4
a1
49

2002
09
BA
14

FE
38
FE
00
FF
E1

17

01

7603

ADU3

D301
v8
8503

02
28

28
24
2€
co
oA
6503

dreddedRFTIIRN ENTRY®*seatawn

RETURN JSR
BNE

RETYUN LDXIM
BNE

CONDIT
RTS
(PC)
POPIT

JTEST CONDITION
INOT METY

)POP RETURN OFF
$JSTACK INTO PC

* a2t 4RFESEY ENTRYSsddad s

RSY LDAZ
ANDIM
STAZ
LDAIM
STAZ
aCcC

seaatdaPOP ENTRYS&dbwon

PoP LSRA
8ccC
ASLA
TAX
BNE
NEX

POPITY TXA
PHA
JSR
PLA
TAX
JSR

INCSP J3R
18P LOXIM
JMpP

oTH LOXIM
LDYIM
ASLA
BEQ
CMPIM
8EQ
8PL
LOYIM

SPHL JMp

avantaesTABLE OF

MSKTBL DOC
FOUR nc
oeC
nc

INST
¥$38
SCR
RSTHI
SCRe}
SVR

OTH

POPIT

SP/PNT

MEM/RP

18P
(sP)
INC

(ML)
(SP)

SPHL
#sP4
UNDEF
RETUN
(pPC)
RP/RP

JCONVERT INSTRUCTION
$T0 RESEY VECTOR
3STORE IT IN SCRATCH
SHIGH RESET VECTOR

JPOP?
INO

JPOP PSW?

INO, KEEP INDEX
JYES, ADJUST INDEX
JTEMP SAVE INDEX

1SP 18 POINTER
IRECOVER TEMP

JPULL OUT STACK DATA
1BLIMp SP

JPOINT TO MWL
3ASSUME SPHL

118 IT SPHLY
1YES, GO DO 1T
INO, WHAY 18 1IT?
JUNDEF INED
JRETURN

IPCHL

PSW MASKSeecedode

SMASK
PMASK
CMASK
IMASK

ISIGN BIT MASK
JPARITY BIT MASK
JCARRY BIT MASK
JZERO BIT MASK

(A I AR 2RSS 222222222 0 )
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9200

0200
0201
8202
2203

2297
0209
a2ecC

2200
020F
8211

0214
8215
0216
0218
9214
2218
821cC
8210

021F
@220
0221
0223

2226
0227
0228
022A
822C
8220
822F
8230

8234
0234
0235
2236
9239

aA
AA
BD
2%

RO
50
60

AS
Fe
4C

4A
AA
De
A9
48
8A
4A
Be

68
AD
A2
20

AB
2A
45
46
4A

98
60

20
68
AA
20
aC

kAol
E4

23
EAQY

FE
F8
221C

22
es

12

v
8703

FS
Ed

Eaq

SDe3

AB03
80e3

ORG

#$0200

#+00eaaTEST SELECTED PSW BITenwaswe

CONDIT LSRA
TAX
LOAX
ANDZ

BRCS
EOQRX
RTN RTS

teaadeaNOP ENTRYGonat o

NOP LDAZ
BEQ
UNDEF JMP

MSKTHBL
PSw

RTN
MSKTBY

INST
RTN
MNITOR

JMAKE INDEX TO MASK. TABLE

JGET CONDITION FLAG MASK
518 CONDITION SET?

JLEAVE Z FLAG SET
JOR REVERSE 17

JCHECK INSTRUCTION
JIF NOP, JUST RETURN
)#KIM* GO TO SYSTEM MONITOR

eedatasDAD/LNY ENTRYSCotaes

DADLXT LSRA
ASLA
ANE
LDAIM

NSP PHA
TXA
LSRA
BCS

DAD PLA
TAY
LDXIM
JS8R

veonteaSET 8080

CARRY TAY
ROLA
E0R2
LSRZ
LSRA
rOLZ
TYA
RTS

Lx? JSR
PLA
TAX
JSR
Jup

NSP
(sP)

Lx?

(L)
INCOEC

JOROP LS8

JUSE SPT?

JIYES, POINT TO IY
JSAVE POINTER

JGEY DESTINATION INDEX
JOAD?

INO, GO DO LXI

JYES, RECOVER POINTER

3SET HL AS DESTINATION
§GO ADD RP & HL

CARRY PER 6502 CARRY#%asvue

FLAG
PSw

PSW

PC/PNY

MEM/RP
OBLINC

#SAVE RESULTY
JBRING IN CARRY
JCHE TO BORROW IF SUBTRACT

JRESTORE CARRY(BORROW)
JRECOVER RESULT

3PC INTO PNT

JRECOVER POINTER

JUSE TO INDEX DESTINATION RP
JMOVE IMMEDIATE DATA TO RP
J8UMP PROGRAM COUNTER
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923C
823F

9241
8242

0244
0246
2248

0249
024A
024D
025¢¥
0252
8255
0257
225A

02%8
223C

825E
025F
8269
28262

02693

28267
0269
g268

@26c
0260
026E
a27e

8273
82783

2¢C
Fe

4A
99

AS
84
60

48
20
20
A2
20
A2
20
68

4A
8o

"A
AA
Fo
aC

A2

AL
1.
60

aA
AA
Fo
4aC

A2
De

evsovaalOAD & STORE ENTRY#enstdn

EBO1 LDSTR
o8

23

ES STAX
Ed4

DIRECY

Sne3
8003
19
AQ03
17
7003

13
LOAD

o3
AQQ3

17 LDAD
ES LDAX
ES

STORE

o3
7nel

18 STAD
cn

RIT
REQ

LSRA
RCC

LOAZ
STAIX
RTS

PHA
JSR
JSR
LOXIM
JSR
LOXIM
JSR
PLA

LSRA
BCS

ASLA
TAX
REQ
JMP

LOXIM

LOAIX
STAZ
RTS

ASLA
TAX
BEQ
JMP

LOXIM
BNE

FOUR
DIRECY

LDAX

A
REGS~{

PC/PNY
DBLINC
(SCR)
MEM/RP
(PNT)
SCR/RP

STORE

LDAD
MEM/RP

(PNT)
REGS

8TAD
RP/MEM

(PNT) &t
STAX

) INDIRECT?
INO

ISTAX?
INO

JYES,STORE A

ITEMP SAVE
JPC TO POINTER

JRECOVER TEMP

ILOAD?
INO, STORE

IMAKE INDEX

JLOAD A DIRECT?
INO, LOAD HL OIRECT

JPOINT TO POINTER

ILOAD A

JIMAKE INDEX

3STORE A DIRECT?
INO, STORE WL DIRECT

JPOINT TO POINTER
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0277

0279
227A

027¢C

027E
027F

0281

0283
9284

8287
n288

0928A

028C
028F

8292
2295

2298
0299
929A

829C

029E
02A0

AQ

4A
90

AR

AA
ne

A9

AA
4C

. 38
cé

AQ

20
4ac

20
AC

98
CA
D@

8%

95
60

“C

@02

oF

@2
o]

87233

FS

01

B0A3
3883

ABR3
p217

02
E7

£6

*eh b INX/DCX ENTRY®b s e

INXDCX LDYIM (DECIT)
LSRA
RCC DRP
LOYIM CINCIT)
DRP ASLA
BNE NOR
LDAIM (SP)
NOR TAX
JIMP INCDFC

deahbedDCR ENTRYRawbdua

DCR SEC

DECZ FLAG

ket adINR ENTRYREVY RS20 W

INR LDYIM SINC
BTH JSR ADDR
JMP STATUS
kad bt eMOVE
MVY J8R IMM
JMP MOVE
*Rh A oaMOVE ENTRY o ddans
MOVITY TYA
MVITH NEX
BNE NMEM
STAIX HL
NMEM STAZX REGS+]

RTS

$SET FOR DECREMENT

JYES
INO, SET FOR INCR

JOROP LSB
JFOR SP?
$YES, POINT TO 8P

JUSE AS INDEX

1SET FOR DECREMENT

PSET FOR INCREMENT

G0 ADD
FSET STATUS, NOT CARRY

IMMEDIATE ENTRY##wdada

IGFYT IMMEDIATE BYTE
JMOVE IT TO DESTINATION

JGET SOURCE DATA
$1S DESY MEMORY?
INO

JYES, STORE IN MEMORY

)STORE IN DESY REGISTER
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**ARITHMETIC ROUTINES#»
et a ot dADC ENTRY®SRdddbs

02A1 B8 ADC cLv SFLAG W/CARRY
B2A2 50 8 8vC ADD

kv akeCMP ENTRYSGdddRa

8244 A2 19 CMP LOXIM (SCR) JICHG DEST TO SCR
0246 De o1 BNE sus 7SO ONLY PSw I8 AFFECTED

skt v aaSBE ENTRYRea ks
82A8 B8 SBA CLv JFLAG w/BORROW
*edatadSUB ENTRYWxtedae

P2A9 C8 F5 susB DECZ FLAG IFLAG = FF FOR SUBTRACT
0248 38 SEC

et nADD ENTRYGSEddon
02AC 4C 3283 aADD JIMP AD/CRY

*vea| NGICAL OPERATINNS#»
dkd ke kORA ENTRYS®atane

B2AF 98 NRA TYA $GETY SOURCE DATA
280 a5 ES ORAZ A JLOGICAL OR
9282 9@ @3 8CC Som™ FSEYT FOR A CLEAR AUX CRY

tatdtddXRA ENTRYCNaanae

@284 98 XRA TYA JGET SOURCE DATA

@285 45 5 EORZ A SLOGICAL EXCLUSIVE OR
a287 AQ 09 SOM LDYIM 1Y) 100 WON'T SET ANY FLAGS
2289 9@ 08 BCC ALL 3G0 SAVE RESULT

tedt e v aANA ENTRYSReRddas

a288 98 ANA TYA JGET SOURCE DATA

828C 48 PHA ISAVE 17

2280 A5 ES ORAZ A JLOGICAL OR OF BIT

@2BF aA o ASLA JTHREE BECOMES AUX CARRY
92C# 29 10 ANDIM #3510

g2c2 AS TAY

g2c3 68 PLA JGET SOURCE DATA

02C4 28 ES ANDZ A JLOGICAL AND

e2ce 84 FF ALL 3TYZ SCR+1 $SAVE FLAG SETTING DATA
aacs 85 ES STAZ A JLOGICAL RESULT INTO A
B2CA 20 3803 J8R STATUS JSET STATUS

92CD A9 EE LDOAIM #SEE PSELECT STATUS BITS TO CLEAR
@2CF 25 E4 CyeaC AND2 PSw JCLEAR SELECTED BITS
2201 a5 FF ORAZ SCR+{ PSET SELECTED BITS

2203 85 E4 STPSW STAZ PSwW JSAVE NEW PSW

2205 69 RTS
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9206
8208
2209

o208
9200
020F
02€1
02E3

Q2ES
02€E7
02E8
@2EA
82EB
02ED
02EF

P2F0
02F1
92F3
02F5
02F6
Q2F7
92F8

02FA
@2F8
02FC
@2FE
03a0
2302
0383
2334
2305
8306
0347
2309

93aC
8380
230E
830F
8310
2312
0314
0316
2318
0314
93¢C
031E

A4
4A
o8

AS
49
90
29
78

B@
4A
1"
98
49
8s
69

98
B8O
AS
4A
98
6A
70

4A

98
BO
AS
6A
6A
AA
98
2A
83
4C

18
a8
98
EA
88
29
69
s
29
Fo
A9
AS

ES
oA

E4
ot
@82
21
EE

13
06

FF
ES

02
Ed

00

oF

24
Ed

ES
2602

Fé
oF
06
X}
10
02
o6

vaandawROTATE, ETC, ENTRY##Aewwe

ROTATE

STPS

ROCOMP

ROY

RRC

LEFT

RLC

JCRY

DAA

NOSIX

LoyZ
LSRA
BNE

LOAZ
FORIM
B8CC
ORAIM
RVS

RCS
LSRA
BNE
TYA
FORIM
STAZ
RTS

TYA
BCS
LDAZ
LSRA
TYA
RORA
BvS

LSRA
BER
TYA
8CSs
LOAZ
RORA
RORA
ASLA
TYA
ROLA
STAZ
JMP

cLeC
PHP
TYA
NOP
8TAZ
ANDIM
ADCIM
ORAZ
ANDIM
BEQ
LOAIM
TAY

A

ROCOMP

PSW
#301
STPS
#3014
STPSW

LEFY
ROT

NSFF
A

RRC
P8

JCRY

OAA

RLC
PSw

CARRY

DESTOA
ssor
¥306
PSw
#8310
NOSIX
#3068

JGET ACCUMULATOR
318 THIS CMC OR 8TC?
INO, IT IS A ROTATE OR CMA

JYES, CHANGE CARRY
ICMC

18TC

JLEFT OR RIGHT?
JCMA?

JNO, ROTATE

JYES, COMMPLEMENT A

$DOESN'T SET STATUS

JGET ACCUMULATOR
JGET 8088 CARRY

JGET ACCUMULATOR.
JROTATE RIGHT
G0 STORELSET CARRY

JDECIMAL ADJUST?
)YES, GO DO IV

INO, GET ACCUMULATOR
PRLC?

INO, GET 80808 CARRY
JMOVE IT INTO MSNIB

JMOVE IT INTO CARRY
1GET ACCUMULATOR
JMOVE IT LEFT

JSAVE IT ‘

160 SET STATUS

JPRESERVE STATUS
JGET SOURCE DATA

JPREP FOR ADD

FLOOK AT LSNIB

J)IF »s0A WILL CAUSE AUX CRY
JOR IF AC IS ALREADY SEY
JEITHER SET?

JNO, DON'T ADJUST LSNIB
JYES, ADJUST 1Y
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Q31F
8321
8323

2325
0326
8328
2329
2328
932C
232t
032F
2331
0332
2335

2338
2339
a338
033C
933E
0340
2341

9343
9344
0345

0347
0349
0344
034C
B34E

23%9
0352
8333
8383
2357
2359

235A
933C

68
8e
69

2A
as
4A
98
98
69
A8
A2
28
20
20

A8
26
2A
85
AS
6A
a9

AA
98
Fo

£6
4A
Fo
99
BO

46
8A
29
BO
29
AA

86
68

Fé
o8
69
E4
a4
14
29

BD23
2602

t4

4]
€4

46

13
FS
w2
FB
F7
FS
BF
02
FB8

)
E4

STy

DA

AD/CRY

ADC2
BCS
ADCIM

ROLA
ORAZ
LSRA
8cC
TYA
ADCIM
TAY
LOXIM
PLP
JSR
J3R

DESTOA
SXTY
#3680
PSwW

DA
1114
#s00

ADDR
CARRY

JGET SOURCE

513 MSNIB NOw >s AQ?
}IF 80, CARRY IS SET
JGET CARRY .
JOR WITH 8080 CARRY

})18 EITHER SET?

JNO, DON'T ADJUST MSN1B
JYES, ADJUST MSNIB

J(SF ¢ CARRY = 60)

JDESTINATION I8 A
SRESTORE STATUS

arndd2aSTATUS ROUTINEwedwaes
*SETS ZERO, SIGN AND PARITY, LEAVES CARRY AND AC»

STATUS

SGN

FLIP
PAR

ALL

REC
DONE

TAY
ROLZ
ASLA
sTAZ
LDAZ
RORA
ORAIM

TAX
TYA
BEQ

INC2
LSRA
BENR
8cc
B8Cs

LSRZ
TXA
ANDIM
acs
ANDIM
TAX

8TXxZ
RTS

PSw

FLAG
PS K

¥346

DONE
FLAG
ALL

PAR

FLIP
FLAG
2114

REC
#srs

Paw

JSAVE RESULT

JCLEAR PSW SIGN BIY
JPUT NEwW SIGN IN CARRY
JCLEAR LSB OF FLAG
JPUT NEW SIGN IN PSW

JPRESEY Z,P & PRESET

JSAVE IN X
JRECOVER WORD
PIF ZERQ, ALL DONE

JFLIP FLAG
JTEST EACH BIT
JNO MORE BITS

ITEST FLAG
JIRECOVER PSw
JCLEAR Z
JPARITY EVEN?
INOy, CLEAR P
}BACK TO X

§STORE AS PSw
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2350

035F
2361

0363

8365
8367
836A
236C
836F

8370
9371
8372
0374

0376
8378

837A
837¢
2370
037E

83890
2383

2385

8387
2388
238A
8380
038F
23990
03914
2392
0394
2396

0397
839A

839C
039E

A2

AB
]

1]
99
BS
99
60

8A
AB
A2
DO

A2
DO

Bt
48
88
10

20
A2

AD

18
BS
79
93
cs
€8
98
29
0o
69

20
A2

AD
Do

aA

17
02

19
ES
ESQQ

Eé
£E600

19
EP

08
ES

EF

FA

8303
oA

"]
ES

e500
ES

°?

ot
Fa
9A03
28

oc
€7

wedateaSUBROUTINES*#avane
REGISTER PAIRSe#»»

skaMOVE
PC/PNY

RP/PNTY

RP/S8CR

RP/RP

SCR/RP

SP/PNTY

LOXIM

LDYIM
BNE

LOYIM

LDAZX
STAY
LDAZX
STAY
ATS

TXA
TAY
LOXIM
BNF

LOXIM
BNE

(pC)

(PNT)
RP/RP

¢(SCR)

REGS
REGS
REGS+t
REGS+1

(SCR)
RP/RP

(SP)
RP/PNT

JSOURCE IS PC

JOESTINATION IS PNY
1G0 TRANSFER

JOESTINATION IS SCR

JGET LOW ORDER SOURCE
JSTORE IN LOW DESTINATION
IGET HIGH SOURCE

JSTORE IN HI ODFSTINATION
IRP IS DESTINATION

JSCR 13 SOURCE

1SP 18 SOURCE
JUNCONDITIONAL BRANCH

cneasvasCALL 6502 SUBROQUTINEesskwraes
#«a (CALL SUBROUTINE ADDRESS «i)ete

CALLGES

LOALY
PHA
DEY
BPL

PC

CALLGS

JGETY ADDRESS

JPOINT TO LO CALL
JOONE?

essatasINC, DEC, OR ADD REGISTER PAIRSstanase

DBLINC
INCPC

INC

INCODEC
INDE

DECSP
DsP
DEC

JSR
LOXIM

LOYIM

cLC
LDAZX
ADCY
STAZX
INY
INX
TYA
ANDIM
BNE
RTS

JSR
LOXIM

LOYIM
BNE

INCPC
(PC)

CINCIT)
REGS

REGS
REGS

#8301
INDE
osP

(sP)

(DECIT)
INCDEC

1INC PC TwiICE
$INC PC

JPOINT TO INC DATA

JGEY
JADD
18AVE
)BUMP INDEXES

JCHECK INDEX
JILASY PASS?
INO

JYES

JOEC SP TWICE
J0EC 3P

JIPOINT 7O DEC DATA
160 00 IY
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wedatesSUBRQUTINESesdesew
*MOVE MEMORY TO REG PAIRe

B3A0 AD o1 MEMaRP L DYIM L X110 JMOVE DATA IN MEMORY
B3A2 R1 FC MRLP LOALY PNT JGET NEXT BYTE

03A4 9% €6 STAZX REGS+1 »STORE IN DESTINATION
9346 CA DEX yeuMP INDICES

03A7 88 BEY

B3A8 FO F8 BEQ MRLP

03AA 60 RTS

ssnntasFETCH IMMEDIATE BYTEwettasw

23A8 A2 0@ MM LOXIM #$00 JGET BYTE POINTED AT

O3AD Ay EF LDAIX PCL 18Y PROGRAM COUNTER

B3AF 85 FE STAZ SCR 1SAVE IT IN SCR

2381 A9 19 LOAIM (SCR) JIMAKE SCR THE SOURCE INOEX
2383 88 F8 STAZ SRC

@385 20 83093 JSR INCPC }BUMP PC

9388 A2 04 LOXIM #8020 )

2384 A9 02 LOYIM INPG2 PPOINT TO INTERP PAGE 2
838C 69 RTS

eansbaahADD CONTENTS OF Y & DESTDAwetanre

2380 98 ADDR TYA JGET SOURCE NATA
238E 45 FS EORZ FLAG JCHANGE IF SUBTRACY
f3Cce AS TAY

23C1 29 OF ANDIM vsor JSAVE LSNIB

23C3 88 F€ $TAZ SCR

23CS 2A ROLA JGET CARRY IN A
23C6 70 @2 BvS W/0CRY $ADD/SUB W/CARRY?
83Ccs 45 E4 EORZ PSW )YES, CHG PER 8080 CARRY
B3CA 48 W/OCRY PHA 3SAVE FOR LATER
23C8 4A LSRA FSET CARRY

83ccC AS F6 LDAZ DESTDA JGET ACCUM DATA
23Cce 29 oF ANDIM ¥sor JLOOK AT (8NI8B

2300 68 FE ADCZ SCR $ADD TO SOURCE L SNIB
9302 29 119 ANDIM #8319 SWAS THERE AN AC?
8304 83 FP STAZ SCRret 1SAVE AC

2306 A9 EF LDAIM NSEF ICLEAR AC

e308 28 CrFo2 JSR CYRAC

8308 68 PLA - -JGET CARRY BACK
-@30C 4A LSRA

8300 o8 TYA JGET SOURCE DATA
@3DE 68 F6 ADCZ DESTDA »ADD TO ACCUMULATOR

a3€0 4C 9902 JMpP MYITY 160 PUT RESULT IN DESTINATION
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ersadesENTRY ADDRESS TABLE POR TRANSFERw#asuey
enedaad 7O INSTRUCTION INTERPRETATION®wweavaes

83E3 98 XFRTBL OC MOVIT JENTRIES ON 2ND INTRP, PAGE
03E4 D6 nc ROTATE .

P3ES 92 oc MV ]

B3E6 87 0C OCR

93E7 8A DC INR

P3E8 77 nc INXDCX

23E9 3c DC LOSTR

@3EA 14 DC DADL XY

23E8 20 DC NOP

@3€C R2 ne RSY JENTRIES ON 13T INTRP, PAGE
@3ED 50 nc ARTM

@3EE 64 oC PUSH

@3EF 89 ne CALL

23F0 27 ncC 1/0

@3F} 88 0cC JMP

23F2 BE DC POP

23F3 A9 neC RETURN

83F 4 Ad (] CHP JENTRIES ON 2ND INTRP, PAGE
@3F6 AF nc ORA

A3F6 84 DeC XRA

@3F7 B8 nC ANA

a3Fe Y ne CLL:)

o3F9 A9 DC sys

D3FA Ay nC ADC

83F8 AC DC ADD

eaeetaa INPUT/0UTPUT PORY ADDRESSewwenae
taareneDEFINITION TABLE®atade
«ENTRIES MUST BE IN NORMAL ORDER, IE, MOSY SIGNIFIGANT ADDRESS BYTE FIRSTe

23FC 1790 1078L nc 2, #$0817 18888 PORT @ = #KIM# PORY A
B3FE 1740 0oC 2, #84417 (8088 PORT § = eKIMe PORT SA
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soaaeaa8380 DEMONSTRATION PROGRAMewrawse
taatendTIME=QF DAY CLOCK® Rttty

0000 ORG ¥30200

2000 31 7400 nEMO LXT SP W#$0@874 JSET STACK POINTER

2003 F3 Bl JDISABLE INTERRUPTS

2004 20 NOP }INO OPERATION

2005 C3 n909 Jup TIME

0008 Fie INTIME POP PSW SPOP UNUSED RETURN OFF STACK
2009 a7 TIME ORA A SJCLEAR CARRY

200A 79 MOV A,C JUPDATE SECONDS

eees 3C INR A

e90cC 27 DAA

200D aF MoV C,A

0B0E FE o0 cP1 #3682 JMINUTE UPDATE?

2019 FA 2800 IM SHOW ENOT NOW

2013 0E 00 MV T C,¥330 3YES, CLEAR SECONDS

2015 78 way AyE JUPDATE MINUTES

2016 3c INR A

8017 27 DAA

2018 5§ MOV E,A

0019 FE 60 cPIY 4360 JHOUR UPDATE?

@018 FA 2800 I HOW INOT NOW

901E 1€ 00 MV 1T E, #3308 JYES, CLEAR MINUTES

2820 7A ) A,D SUPDATE HOURS

0021 3c INR A

0022 27 OAA

2023 57 MOV D,A

0024 FE 13 cP1 #3813 JUSE #8324 FOR 24 MOUR CLOCK
0026 FA 2800 I™ SHONW

2029 16 o1 MV T D,#381 JUSE #3800 FOR 24 HOUR CLOCK
2028 21 FB@O SHOW XY HyPOINTH JeKIMe

292€ 72 MOV M,D JMOVE TIME TO DISP, BUFFER
202F 28 nCX M

2030 73 MOV My E

0931 28 pCY M

2832 71 MOV M,C

2033 @6 88 NXTKY  MVI B,¥588 JSET TIME DELAY VALUE

veanseo ALTERNATE FOR INTERRUPT TIMEBASEswtenee
*0033 o6 ¥ NXTKY MVl B,#337 JDEBOUNCE INTERRUPTS

AR A A X R R X I X R R X X X RT3 XYY 2222 2 )
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2035
2038
203A
2830
003E
a4
0042

*2042

245
0046
0047
0048
2049
Po4A
0048

2Q4C
2040
- BO4E
Q04F
2ese

205¢
2052
2054
20%5

2056
0057
2859
0038A

2058
9e3SE
2060
2963

2066
2069
006C
286E

c8
FE
FA
25
ce
F8
c3

c3

a7
F8
29
29

29
€8

79
nr
wz
ey
a7

ar
ES

SF

79
E6
B8O
4F

ce
FE
FA
c3

29
20
83
60

6500
QA

4500
3500

vouva

3500

oF

Fo

63500
18

580
2899

1F1F
6ALF
ES

WALTY of.1.
cP?
J™M
DCR
INZ
El
JuP

DSKBD=1 36502 DISPLAYLKEYBOARD SuB

#30A
SET
8
WAIT

TIME

JNUMERIC KEY PRESSED?
)YES, GO SET TIME
JNO, COUNT DOWN DELAY
JKEEP WAITING .
JENABLE INTERRUPTS
$G0 SET TIME

wxantasALTERNATE FOR INTERRUPT TIMEBASEateanew

Jup

WAIT

JKEEP WAITING FOR INTERRUPTe

2222 SR XXX RS2SRRSR 2222 RRASZ 22 2 )

SEY MOV
XCHG
DAD
DAD
NAD
DAD
XCH6

MOV
RLC
ALC
RLC
RLC

MOV
ANY
ORA
MOV

MOV
ANT
ORA
MOV

DBNC €65
cPI
JM
Jmp

B,A

H
H
M
H
A,C

C.A
#30F
€
Ey)A

A,C
#3FO
L]
Cra

DSKBDw{
#3135
penc
SHOW

JSAVE INPUT IN B
JSHMIFT THE TIME ONE DIGIT LEFT
$8Y ADDING HL TO ITSELF

JAND ROTATING THE SECONDS LEFT

) INSERT NEW D161T

IWAIT FOR KEY RELEASE
SRELEASED?

INOT YEY

JYES, GO SHOW TIME

sanatae6802 SUBROUTINE CALLED FROM 80280 PROGRAM*assaaae

canaoan (CALL MUSTY BE 10O

DSKBD JSR
JSR
STAZ
RTS

SCANDS
GETKEY
A

SUBROUTINE ADDRESS = ()aeosnee

JeKIM® DISPLAY BUFFER

JREAD #KIMe KEYPAD

JRESULY 70 8880 ACCUMULATOR
JRETURN 70 SIMULATOR

tetsons8080 STACK #3C06F~#30074000000d



3030 SDMULATOR ADDENDA

1. SPECIAL ..ININUM ZONFIGTURATION FROCEDURE

This nrocedure does nct require tie control configuration hardware cn
KIM por* PB or the use of the NMI interrunt (XIM's ST key)e I%t is limited
to running 3Q3C prcgrams (i.e., 30 sirgle-stey or other fzaturaes)e.

1.Load the Simulator prograns from tave as specified In steps 1 - 156

of the Tape Loading Instructions of the User Manual.

2.Be absclutely certain to put #3FF in location #3COF1 !

3.Chanze #y173F iram #36C tc #3D0.

ito.Change #31790 irom #8ZA Lo #9ZFe

SeExamine locaticn #§1730 - it contains #3A2.

6+Push the GO key.

7?.The dexonstration 3080 Tize Of Day Clack program is now running. You
shculd see a 182 count begin in the display.

8.The clock may = se:t by eatering trhe time fron the keyrad in ravid
segusnce, less than 1 second between digits. The time digits »ill
saift in from right to left. If you make a zistake, Jjust tesin again
ard the newv time will be entered.

. 9.When restarting the nrogram aor a-other 2030 prozram, be sure to set
tae 303C trogram counter ta zerc, or to whatever ycur 3CSC rrogran
starting zddress zay ts.

2. TELETYPE NCTES

The following routines may be called froa your 803G zrogram to communicate
with your teletyvpe via KIM teletype routzines. They zay be located anywhere
in memory. Call them from your 3G80 program with the special "C45" opccde

in the format, CB XXXX, where XXXX is the address of GET30-1 or OUT30=~1,
least signifigant byte firste.

Read a character from tae teletype: 2Q SATE GZT30 JSR GETCE

85 ES5 STAZ A
60 RTS
Write a character to the teletyrze: 45 ES OUTSO 1DAZ A
20 ACIE JSR OUTCH
60 RTS

3« ADDITICNAL RZLOCATION REQUIREIZITS

1.Don't change the third byte of three byte references to rage zero.
(i.e., addresses Q142, 0367, 036C, 0334) .

2.Change referenceas to INPG2 (at 17B9 and 03BA) Irom #302 to the nmost
signifigant byte of the page to which you are moving rage two data.

3.Don't attempt ta relocate the Simulztor at an arbitrary address. To
do so wculd require modifying the page select logic on rage 6 of the
Simulatsr listings. For simplicity sake keep the code in the sane

: position relative to the page boundary.

If arbitrary relocation is a necessity, change XFRTEL to two byte
entries, including the most signifigant byte of address with each
entry. Change the logic om page 6 to extract both bytes from the table
and vush them onto the stack.





