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idid L OR #3880
l1@z@ L TA FHABBEA
1IRERD KRR R IR
la4E =
1050 * ROBOT MONITOR
106G * VERSION 1.1 REY. D
170 * COFYRIGHT 1984, ARCTELD SYSTEMS INMC.
1288 =
1859@ * WRITTEN BY: MICHAEL W. FOWLER
1100 * BATE: 11/19/84
ISR IR LI IS ST SR RS SR SRS EEESES L LS L S L 8 2]
iizig LIN ROMOM.YVIL1I.FARTL
TIAGUE P o oo o o o s
181@ *= MEMORY DECUODE MAF
1260 = SELECTO= #@2@2P-1iFFF RAaM 1 (RATTERY EBACKED)
10356 = SELECTL= $2000-ZFFF RAM 2 (BATTERY BACKED)
1E4D = SELLECTZ2= #4880-3FFF RAM 3 {(BATTERY HACKED)
1050 = SELLEQCTI= $56000-7FFF RAM 4 (BATTERY BACKED)
1066 = SELECT4= $8008-2FFF RAM & (BATTERY BACKEDR)
1878 = SE_FCTS= $AB@B-BFFF RaM & (RATTERY BACKED)
19860 = SELECTé&= $#LORA-DFFF RAM 7 (BATT EBACKEDY/ ROMS 1-7
1990 « SELECT7= ¥E@AG-FFFF I/0 AND MONITOR SFACE
11D H—— e e e e e e e
ii1@ » 1/0 DECODIRNG
1128 » f*EQAA-E@BF= LCD DISFLAY
T B .17 TS FEQ1O-E@17= REAL TIME CLOCEK o L
114 # FEQIB-EDIF= TIMER
1153 % FEQZR-EA2F= SERIAL FORTS
1160 = FEAZD-E@3F= PARALLEL FORTS
1178 = FEPAD-EQ4F= A/D CONVERTER
11868 = FEDESA-EQSF= BIT INPUT PORTS
11594 = FE@QL@-EAL&F= HBIT QUTRUT PORTS
12060 = ¥E@7B-ER73= RANDOM MUMBER GENERATOR
1216 = FEQ74-E@77= 1/R EFEYROARD
12208 = FEQ7B-E®7E= EELL
1230 * (EQ7C-E@7F= NMI RESET
1246 = ¥EQBA-EQAYF= SL.OT 1 REGISETER
1250 % SERAB-EDRF= SILOT 2 REGISTER
12680 = $EBCO-EADF= SLOT 3 REGISTER
1278 = SEQEA-E@FF= HL0OT 4 REGISTER
1280 FEIAP-E17F= SLOT 1 ADDRESS SPACE
1298 = FEI1AR-E1FF= SLOT 2 ADDRESS GFACE
1500 « FEXBO-E27F= SL0OT I ADDRESE SFALE
1316 = FEZGU-EZFF= SLOT 4 ADDRESS SFPALCE
1328 * FEZQQ-EZ7F= NOT USED
EICAT. I FEZBR-EIFF= NOT USBED
1 34@ *,,.,._,_._,.._.__,__._.___,.__._..__..._...‘_..‘..__..._....__...,_..........._.._._.......,......._-._...»_.‘.-_-.-

1358 * SERIAL PORT ASSIGNMENTS ($EQZ2-EAZF)
17340 % FORT B@= PROFULSION EONTROLLER

137@ *  PFORT 1= VOICE /0 AND SOUND
1788 * FPORT 2= RF LINEK

1398 %  PORT I= EXTERNAL RS-L35Z
14860 + FPORT 4= EXFANSTION 1

141@ % PORT %= EXPANSION 2

LG v e e o
14%3@ * BIT PORT ASSIGNMENTS
144@ %  OUTFUT BIT FORT (SEB6B-EQLF)



1 456
14680
1472
1488
i49@
1500
151
1520
1520
154@
1558
1568
1570
15382
1590
1608
i61@
16208
1638
1643
1465@
14660
14672
1688
16590
179a
171Q
1728
1730
174@
1750
1768
1778
1780
177@
1806
i81a
1820
1830
1846
1856@
186@
1870
1882
1393
1708
1710
1926
1778
1549
1756
1758
19718
1980
1271
2000
2016
2020
2036
2042

*  INEU
*Fial
Al
*R2
63
=Fnd
*FRT
*FoL
LA
*EET
®=PS
*PCE
#F{4
E 4 S
w02
Pl
&0
*FRY
*P RS
®FERD
*FB4
#FRI
R
¥R
#FEH@

DG

* X

EnMPuUT
INFUT
INFUT
INFUT
IMPUT
INFUT
INMPLT

* ok ok ok K ok ok

BIT@= FROCON ENARLED=1
HITi= VIS ENABLED=1

BITZ2= BATT GND CONNECTED=@
RIT3= SOMAR ENMABLED=1
BIT4= DOOR DETECT ENABLED=O
BITS= SOMAR VYEW ON=0

BIT&= BEACOMN DETECT

ENABLED=2

BI1T7= RF MODEM ENRBLED=1
RITB= FHABED® STEFPER MTR

BITY= PHAGSE]
RIT1@=PHABEZ
RIT1i=FHAGEDS

BRITLZ=S0NAR XDUCER SELECTA
BIT13=800NAR XDUCER SELECTER
BIT14=50NAR XDUCER SELECTO
BIT15=50NAR XDUCER SELECTD
BIT146=CFL CLE SPEED SELECT
BITi7=%ERIAL SFARE 1 EN

BiT18=5ERIAL SFARE 2 EN

BIT19=5L0T BIT
RITZO=5L0GT BIT
BITZ1=8LOF BRIT
RITZ22=8LOT BIT
BIT22=6L0T BIT

Skl ECTI
SEILECTZ
SELECTS
QUTFUTL
OUTFUTZE

T BIT PORT ($EQ@DA-EASK)
BRITA= OGN CHARGE=@
BITi= IR BEACON DETECTED=1
BHITZ2= DOOR REFLECTOR DETECTED=1
BIT3I= SMOEE DETECTED=@
BIT4= MOTION DETECTED=Q
BITS= RF CARRIER DETECTED=Q
BiTé= RIGHT HEAD STOF HIT=0
BIT?7= LEFT HEAD STOF HIT=8

BIT8= FUNCTION
BITH= FLNCTION
BIT1@=FUNCTION
BIT11=FUNCTION
BIT1Z2=FUNCTION
BIT1Z=BFRARE T0
BITi4=8FARE TO
BIT1S=8FARE T0
BITiS=EXTERMAL
BITI7=EXTERNAL.
BRITIB=EXTERMNAL
RITI9=INTERNAL
EITEE=NU

BITZ1~NU

RIT22=0L0T BIT
RITZE=5L07T BIT

ONVERTER FPORTS
@= 5107 1t

i= SLOT 2

2= SLOT =3

I= 8LOT 4

4= GFARE 1

o= GFARE 2

o= SFARE 3

KEY
KEY
KEY
KEY
EEY
8gL5
8585
585
SERIAL
SERIAL
SERTAL
SERIAL

[ % B

INFLITL
INFUTZ

BAUD RATE SWITCHL
BAUE RATE SWITCHZ2
BAUD RATE SWITCHSE
BALID RATE SWITCH
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BanH -
D1~
e|12-
ap14-
ARl &
AA1E~
ad1a-
L7 S
GAltE-
il v B
%1 My
2L G~
(AL~
QazA~
Bz
LraEh JE S o
PAZE~
AO2F
@A
710 IR R
AREE~
1 By
AA=4—
aaEsE-
AR 3b-
Bz 7 -
ABIT—
PAER-
fasD-
QazrF -
Ap41-
Q45—
R4S
Q47
BR49--
4K
@aa4c-
@a4-
aBsE-
aa4aF -
ARSA--
i1 e

INFUT 7= SFARE 4

*

* INFUT 8= BATTERY #1, LEFT HMOTOR
% INFUT 9= BATTERY #2, RIGHT MOTOR
# INPUT A= BRATTERY #3, LOGIC

* INFUT B= SOUND LLEVEL

# I[IMFUT C= BARCGMETER

# INFUT D= LLIGHT LEVEL

* IMFUT E= TEMFP LEVEL

® INFUT F= MEMORY BATTERY LEVEL

* ZERO PAGE MEMORY LOCATIONS
e e e e ot e i e s e i e i et i e e s Bt ot S St i s

*

ZERO LEQ #0060 NUMEER @ AND aDDF @

FRESFE .BS5 %1B FREE SPACE

HIMEM .RS5 @2 HIGH MEMORY LOC

LOMEM  .BS ¥B2 L.OW MEMORY LOC

IRELOC W BS &2 IR® INDIRECT ADDR

MMILOC BS 82 MME INDIRECT ADDR

ALMIRE BS #0202 AlARM INDIRECT ADDR

CLEIRE .BS F@2 CLOCK IRE INDIRECYT ADDR
CHROUT .HS #@2 CHARACTER OUT INDIRECT ADDR
CHARIN . HE 82 CHARACTER IM INDIREET ADDR
CHARFL . BS #F@Z CHARACTER FOLL INDIRECT ADDR
USRMON . RBE ¥@2 USER MONITOR COMMAND INDIRECT ADDR
COLDAD . BS $#01 COLD START MAREER

TIMBUF JBS A5 REAL TIME CLOCK TIME BUFFER
YEARBF .BS FB2 YEAR BUFFER

DOWELF RS $@1 DAY OF WEELK

CLyMOD .BS5 61 €0 MODE

BUFCNT .ES @1 LINE BUFFER COUNTER

ROWMOCNT .BS $#81 ROW COUNTER FOR i.CD

CURADD RS A1 CURRENT ADDRESS DISFLAYED RY MOMITOR
TEMFAZ B #@3

TEMFR21 .EBHS 81

TEMFBZ .BS +@1

TEMF@Z .BES $#41

TEMFB4 R85 #01

TEMFAS . BS @1

INDEX1 .BS 02

ADEFTR . EBS #22 ADDRESS POINTER FOR DANK #@
DSFIME RS £032 DISFLAY IMAGE PFOINTER

ENDIMG .RBS $02 END OF DISPLAY IMAGE FIOINTER
ADDRB1 .BE @2 FIRST ADDRESS

ADDRBE . BS ¥@Y

ADDRAZ . EBS ®@2

ADDRTE .BS $@2 ADDRESS TARLE FOINTER

FCL CHE E@2 FROGRAM COUNTER LOW

FCH BS @2 FROGRAM COUNTER HIGH

REGH BS O¥81

REGXY LEHS ®0

REGY -EBS ¥@1

REGF «EBS ®31

REGS .BS 81

HDSTAT . ES #21 HEAD S5TATUS EBIT FLAGS

CRUFLE BB %01 CPU BTATUS FLAG

* BIT7= CFU SFPEED, LO= LOW SFEED
* BITOE= BATTERY GROUND, LO= NOT CONNECTED
* BRITE= TIME OUT INDICATOR

* BIT4= NEW YEAR RIT

* BIT3= ALARM ON



Qs
QA5 -
L5 b o R
HALE-
OB 7~
BasE-
AASF~
AAE5A—
aaoE-
BASC-~
aasn-
aase -~
DASF —
a6~
a5t
Qs 2~
RPBLI—
DRALE -~
ARA&LS—
Dpass—
AAs7 ~
PRsE—
2a6D-
AR&F -
aa71—
fa7 5~
2@a74-
o875~
[B7 b~
aa7 7~

ao40-
aE47 -
D549~
@54~
B350~
B55]1 -
B553~
BS54
PE55—~
AE556—
B5E7 -
=
AT
@oEn-
adariay =
1
) Why
ATSE -
ARG~
pssa-
@561 -
AL 2—
AGSLEIE~
PTH4 -

2658
2668
Zb7a
2686
2674
A7Ba
2710
272@
227G
2740
275@
2768
277a
2786
279a
28060
2816
2820
2830
2840
2858
2842
=878
2880
2890
2908
2918
2524
2978
27409
2756
2760
2978
2786
299@
J@ea
JAiQ
I0Z20
030
Iaaa
it
ZD60
Aa7a
z@ga
3070
3108
116
2120
Izl
140
3158
3168
3178
3186
3198
32068
3219
3228

il

3248

+*

MSGNUM (RS
QcL . BS
GcH -BS
GCH -BS5
TCL . BS
TCH . B5
TCH . BHS
FLG - HE
FLH . BS
RCL .BS
RCM . BS
RCH - B5
THF - B5
CNT - BS
ACX -BS
AL -BS
ACH BB
ACH -BS5
SCL - BS
SCH - BHS
SCH - BB
SFARES L ES
USKHL IV .BS :
LIFEAD .RS :
USRVOC . HBS
DEMST .EBS
ROSTAT .EBS
STAFLG .HBS
TRMNST .BS
MSGFTR . BB

EBITO= ERROR INDICATOR
MESSAGE OUT FOINTER
MATH PAC VARIABLES

SFORE MONITOR LOCATIONS
LSER LIVING LOOF LOC
LIFE LOOF INDIRECT LOC
USER VOCOL LOC

s e i e e s S S e o i e 1 e e e e e e e o e i R S . e e

FAGE MEMORY LOCATIONS
A =i s e e e St i S e i s o i s s e i e e e e 8 P

* NOMN ZERDO

. OR

. TA
BUFFTR .BS :
CATN -BS
FACEERF .BS
UFACEF . BS
REG LHBS
BANMEAD . BS :
CUREMNE B8
KEYCHR . BS
LINCNT JBS &
SAVEA  LBS
SAVEX  .BB

SAVEY L ES
ADMODE . BS

BYTOCNT L BS
FROMPT LES
VIPOS  LBG
HZFDS .RBS
HEXCHR . BS
RDMSE.  .RS

ET=MER L BS

RTSLO LEBS
TDLO - HS :
MALE -BS
CHARIEL .BS #

UMPACK /MSGEMIT LOCS

ADDRESS OF ROUTINE I NEW BARNE
CURRENT RAMK OF ROM SELECTEDR
LAST KEYBOARD CHAR READ
FOSITION COUNT OF CURRENT LINE
A’ REGISTER TEMF STORAGE

"X REGISTER TEMF STORAGE

Y REBISTER TEMF STORAGE
FORMAT CDDE FOR DISASSEM

BYTE COUNT FOR DISASSEMEER
FROMFT CHARACTER

VERTICAL FO5 OF LCD

HORIZONTAL POSITION OF LCD

HEY CHAR TO CONVERT

FEAD DATA MASH

ETS MASK

RTS LOW MASE

TD LOW FMASK

SERIAL MASK

CHARAECTER I/0



Q565-
AE565—
A5&7
A5L8-
@367~
a5La—
BSeE-
as4Lc—-
ASeED--

24508

a7 -
Aafe—
2085
BRa4q4-
paaz-
72017 Wy
oL -
aaag—
aasa-
anaa-—
% 17 e
aB168-
B8 -
aBaaq—
2Rz
beal -
221 -
PBEB-
aeLa-
A3t i-
@BaLa—~
aaga-
ayILE -
Aas—
aasn-
ABFa-
2001
Aaa4g -
Qa5
BeaH-
Lrale: 1 D
AOO4—-
@aBa-
BEgB-—
QB
AeA1-
AR -
BON3-
diaa4--
arAs~
DBBs~-
aaa7 -

I258
3268
270
32806
3270
330G
3318
IE20
330
2348
358
I360
E3749
3381
2E90
F4aa
341Q
420
2430
344
34589
T46@
247Q
3480
3450
IL00
35168
3520
I558
3540
3550
2568
S078
1580
299
500
I610
2628
I638
3640
T&65A
36608
3LTR
J686
34650
37800
37
A720
A7I@
F740
I75@
3760
Z77Q
3788
Z790
I8aa
Zg10
3840
z830
3848

HDRATE .BS @1 BAUD RATE

SFRTNM . BS #A1 CURRENT SERIAL FORT NUMBER
MSPSTH . BS @1 STEPPER MOTOR MS/STEFR
5TEFS .BG #@)1 #5TEFS TG TAEE

STEFND L BS #01 #$5TEFE TAKEN

CURHD . RBS #41 CURREMT HEARD FOSITION
SERFRT .EBES #01 CURRENT SERIAL FORT IN LUSE
FORTNM .BES $@1 LF/DOWN LOAD FORT

AVGLO JBS A3 HANGER AVERAGE

*‘-...'.._..-.-.....-—-----—-----—-—-——-.._....._.._.._—_..,............«.....—..u«mmm'—.-_-—-
* MATH FPAC WORK SFACE
e e e e i et e S e S Lt S S S s et s ki e e e T Mt
JOR #0400
. TA BB
VAR .BS #0106

BITOL JEL $A6
RITAS L.EE %05
RiT@4 (EC 34
RITAZ .EE FO3
BITBE .(EG 82
BIT@T .EW #01
BRITA® .EOQ %00

BITV LEG £B80 BIT 7

BHITé B o B O BIT &

BITS SEC #2080 BIT 5

BIT4 LEQ £10 HIT 4

BRITE SER @8 BIT 3

RITE LEQ ¥4 8Iy 2

BIT1 LEC $#@2 BIT 1

BIT@ LEQ FA] BIT @

RDRF LE& @1 ACIA RECY DaTs REG FULL
BRMABEK EG FED EXTERMNAL BAUD SWITOH MASK
BRMSEE]1 JEQ #10 INTERNAL BAUD SWITCH MASK
ACIASY JEQ %11 ACTA SETUR CONBTANT
ACTARS JEG $13 ACTA MASTER RESET

SURGF JEQ #80 SETUP FOR RIT OQUTFUT FORTS
SUSERF .EQ *98 SETUF FOR BIT SERIAL FORTS
SUERFD .JEGQ 835 SET UF BIT PORT #0

BURF1 JEQ 280 SETUF RIT FORT #1

SUERF2  LER #F0 SETUR HIT FORT #2

DIREC .ER %01 HEAD DIRECTION RIT

HECREF .EQ 04 ROOM BEACON DETECTED FLAG BIT
DORREF ER #@3 DOOR REFLECTOR FLAGS BIT
HDINIT .EC *08 HEAD INITIALIZED RIT
RECBIT .EQ #@2 BEACON EBIT MaSk

DOREBIT (EQ £@4 DOR BIT MASE

LFTSFE .EG ¥80 HEAD LEFT STOF RIT MASE
RGTSFE . ECG £4@ HEAD RIGHT STOF RIT MAGE
HDSONR . EE £00@ HE&D SOMAR NUMBER

RTFGON .EQ @1 RIGHT TOF FRONT SONMAR
REFSONM . EC $@02 RIGHT RBOTTOM FRONT SONAR
LIFSON . EC $#@3 LEFT TOF FRONT SOMNMAR
LEBEFSOMN ER @4 LEFT BOTTOM FRONT SONAR
RGDE0OM (ER %85 RIGHT SIDE SONAR

LSDS0ON JEQ #8346 LEFT SIDE SONAR

FCTSOM JEQR $0Q7 FRONT CENTER SONaAR



AOBas— 3890 BCESOM (EQ %08 BACE SONAK

ABRa7- AI86@ SPRSON LER 09 SFARE SONAR
QAAn- 3878 XDUCRS .ER DA NUMEER OF VYALID SOMARS
BB - iged ENBSON JER 28 EMARLE SONARS
Q@ 7~ 3898 SONMOFF JER ¥F7 SONARS OFF
DRA29- J93a VSWOMN  LJERQ £2@ VEW ON
QInF - 510 VSWOFF JE0 $FDF VEW OFF
OOEF -~ I92@ RGTSTP .ER $EF RIGHT HEAD STOF
RO~ A58 ETX .EE ¥873 END OF TRAMSMISSEION
poe0- 394@ SFKFLG .EG $00
a1 - L9588 DSFFLG (ER $#01
%1% el 3960 WATFLG (EQ A5
i 978 SFCFLEG JEG ¥4
apa7 - I980 CDSFLE .EL %27
BA&HE— IR%Q RANGE .E& ACM
DFFD-— 4@Q00 RFCHOT .ER $SDFFD FRF CHAR OUT FOINTER
DFFA- 4018 DATIN JEG ¥DFFA RF CHAR IN FOINTER

LLQYSMBE Mo o om o o o o o s o s et £ 2 2 e i b i s

4@32 * MEMORY EQUATES

4m4m I e = s i miar e e e e e e e e v b e e T W 4 L St s o £ e e
DL0a- 4258 LINBUF (EQ 0200 INPUT LINE BUFFER
2398- 4068 MSGERUF .EG $0380 MESSABE BUFFER
S4Q0-- 40780 SCNIMG . ERQ #0430 BEGINNING OF LCD IMAGE
DEIF - 40860 SCNEND JEQ $#OT03EF END OF LD IMAGE
Cand-- 4378 CATLOG JER £CAGA
E@dd - 4100 SONADD LER $EQDQ i Cb SCREEM BASE ADDR
@11 4118 RTOFRE JEQ FE@LL REAL. TIME CLOCE FREEZIE ADDR
E@1Z- 4123 RTCBAS .ED $EQO1Z REAL TIME CLOCK BASE ADDR
E@17- 4130 RTCCSR .EQ $E@17 REAL. TIME CLOCK COMMAND AND STATUS
EQi8— 4146 RNGADD LEC $EO18 TIMER/RANGER BASE ADDR
E@La- 4150 SERADD kR #EQZ0 SERIAL FORTS RABE ADDR
EAZA-- 41468 PARADD (EQ $¥E07QA PaRALLEL FORT BASE ADDE
E049- 417@ ADCADD .EQ ¥EQ4Q ~/D COMNVERTER BASE ADDR
E@Sa- 4188 RITINF .EQ ¥EBS5Q BIT INFUT FORT BASE ADDR
EQ&n- 4190 BITOUT .EG $EQL@ BIT OUTFUT FORY BASE ADDR
E@70- 4200 RNDGEN . EC $EB7@ RANDOM NUMBER GENERATOR ADDRESS
EQ74- 4218 LBDADD JEQ FEAT74 KEYROARD RASE ADDR
E@74- 4229 ACRSR . EQ $E@74 ACTA CNTRL/STATUS REG
EB/S— 42730 ARDR LER ¥E@TD ACIA RECV DATA REG
E@78- 4240 BELLDC (EE FEG7S BELL LOCATION
ER7C- 4250 NMIRST JEG #¥EAQTC MMI RESET ADDR
E@80— 4260 SLOTIR (EQ $EOS@ SLOT 1 REGISTERS
EQAD- 4279 SLOTZR .EQ $EQAB 8L.OT 2 REGISTERS
EQCH- 4286 SLOTIER .ER FEQCE 5L.O07T 3 REGIBTERS
EOE@~ 4290 SLOT4R JEG FEQEQ 5107 4 REGISTERS
E188- 479@ SLOT1A JER FE10Q2 SL.0T 1 ADDRESE SFACE
E 1 8@ 471060 SLOTZA JEQ ¥E1RO SLO0T7T 2 ADDRESS SPACE
EZB@- 4520 SLOTIA (EQ FEZO0D SLOT 3 ADDRESS SPACE
EZ8e~ 330 SLOT4A LEQ FEZBO SLOT 4 ADDRESS SFACE
E300- 434@ 10OSFCT .EQ $E300 EXFANSION ADDR
ExB@- 475G 108FC4 L EBEQ #2380 EXFANSION ADDR

ATHB Koo e e

4378 = MACROS

BIEBE Hom oo s e

439@ % INCREMENT 146 BIT NUMBER

4400 LHMA INCD

4411 ING 31

4420 ENE :1

4456 INC 11+1

4449 11



4454 LEM
4458 % DECREMENT 146 EBIT NUMBER

447 A DECD
4486 LDX ##FF
4496 DEC 114
45608 CrPx 11
4518 BNE :1
4528 DEC 11i+1
4558 =1

454Q .EM

4550 ¥ COMFARE TWD 16 BIT NUMBERS
4560 . MA CMFD
4570 LA J1+1
4580 CHiP 312+
4574 BNE &1
4500 LD&A T
451@ CHE 32
4620 s 1

4630 -EM



E48a--

E4@5-

E4R6—

E499-

E4QC-

EAQF ~
E41Z~

E41%—

E418-

E41B-

E41E—-

£4

s
A

1...

40

40

ac

4C

4C

=8
4

4C

4c

4C

4C

49

i
R

C7

FE

a1
Ci

&1

s
ied

PAYY

B

BF

Fa

FA

FF

EF

' EA

FA
Fa

FA

FA

FA

Fa

Fa

1148@
1003
1218
192@
103@
1243
1850
106
1270
1080
1398
1108
1118
1120
115
1148
1158
1168
1178
118@
1199
1:2ea
1210
1228
123

124@
1256
1260
1278
1z28a
1290
13508
13210
1320
1338
1544
1350
13466
1270
1306
1396
1408
1418
1420
14358
1448
1450
1460
1473
1480
1478
1508
15184
1528
15380
154@
13556
15406
1570

AN ROMOM. V1.1 PARTZ
OR #E480
. TF TEMF.MON. ORJ

* HONITOR ENTRY FOINTS
« WARM/COLD START ENTRY
MONTTR avP wnTR@
X GET MONITOR COMMAND ENTRY
woncom oW sETCMD
oncon Jne seTeM

* MOVE A BLOCK OF MEMORY
* TARGET ADDRESL= $405

* START ADDRESS= %49
# END ADDRESS= ¥47

MOVELE IMF HMEMMOV

* DIASSEMBLEFR INDIRECT ENTRY

#* FIFRST ADDR TO BE DISASSEMELED

* TN ®45

* FLACE # OF LINES TO EBE DISASSEMBLED
¥ IN "X REGIZTER AND JGR HERE

CLDIBF JSR CLRIMG
JMF CLRDBF

# GET A& LLINE FROM INFUT DEVICE

Al e e e e s b T i el i ek s s ki Tl1s e e T T T T R S

ETLINE JMF GETLINMN

.*........_.....-.,......w..-__--.....,.............,,.....,,._,.._..._..-4-_4-.---——-—-_.—_.-_-.._“-.—-.—»—.-»

* OUTFUT CHAR T CURRENT DEVICE

e s st im0 i e e T A T 1T T T T T Sk 4L (i i Lo s e e e e e

CHAOUT JMF OUTCHR
¥ READ CHAR FROM INPUT DEVICE

.*‘-..“.-.......-.--....-.--._.._......__...-...._._....—_-............-..—.m......_..‘-—.-.-.-..--—.---—

CHAIN JMF EDCHAR

#+ TURN OFF ALL SERIAL FDRTS



E427~

EAZA-

E42D-—-

E430-

E455-

E4Z4H—

E439-

E436~

E43F~

E442-

E44%5~

E448-

E44E-

AC

4c

40

4C

4C

40

4C

40

4

4

4c

ac

EY

[
i

&4

B4

b

77

47

1E

ED

&0

8%

A&

FC

FD

FD

FD

i

Fi

Fl

FE

F7

F7

FE

FE

FE

FE

i58@
1598
1608
1618
1628
16768
1640
1650
1660
167@
14683
15670
1700
1710
1724
1720
1748
1750
1768
1778
178
1790
1806
igi@
182@
187348
1840
1850
18460
1874
iggy
1898
1708
1710
1720
1538
1946
1956
1948
1978
17ga
1990
2000
par
2020
2032
Z4a
2050
20463
2078
Zpoa
2B5@
212a
2110
2120
2128
214@
2158
2160
217@

GFNSRL JHMF OPENF

SINCH  JIMP INCH

SOUTCH JMFe OUTCH

*......._._..._m..__.,.,..._...,..,.,..,.,.,..”__.__....._............__....._...._..........._.‘.__.._........___.

* INITIALIZE FPARGLLEL COMMUNICATIONS FORT

* SEND CHAR TG FARALLEL COMMUNICATOR

e e e e S e o LA LI LI s S Si%is e i (T T T T T S e S s s e s e

SNDCAOM JMF SNLCHR

% RECV CHAR FROM FPARALLEL cOMM
RCvCOM v RECKEY
x GET FUNCTION KEYS IN ‘A°
FNCKEY aMF GETENC
x UNPACK MESSAGE INTD BUFFER
UFCHSs awe sETNSE
e I R

* SEND MESSALGE TO VIOS ANDAOR
¥ TO CURRENT QUFPUT DEVICE

GUTHMBGE JMF MSGXMT

* SET REAL TIME CLOCK FROM MEMORY

* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
% GET RTC INTD MEMORY

* SEC=T IMBUF

* MIN=T IMBUF+1

* HE G T TMELIF +2

» DAY =T IMEUF +3

* MON=T TMEUF +4

e rm e e i e o A S £ S e L T 1mm i h am bm m m m  r e
GETRTC JMF GETCLK

* _______________________________________
* SET RTC ALARM FROM MEM

* _________________________________________
RTCALM JMF SETALM

* ________________________________________
* TURN DFF RTC ALARM

* ___________________________________

RTCOFF JMF ALMOFF



E44E—-

E454-

E457 -

E45H~

E460--

Ed4&5~

Edaé—

£4469-

E450—

Ed&F -

4

4L

it

4C

40

4

40

4C

40C

40

ac

B3

EQ

B35

24

e =y

e

-

st

A

48

99

F3

FA

FC

FC

FC

FC

Fé

21840
2178
200
2210
2228
2238
2248
2258
2260
227@
228R
2270
25068
2319
2328
2330
2340
2350
2E60
2372
2780
239a
2429
241@
2428
24730
2444
245@
2446@
247@
2480
2450
25040
251@
2028
2578
254@
2356
2560
2570
2586
Z590
2688
2610
2620
2678
2640
2658
26460
2678
2680
2678
2708
27184
2720
2730
274@
2750
27EB
2770

* DISPLAY HEX WORD
* WORD TO BE DISFLAYED IN A" AND 'X° REGISTERS
¥ 4 =HIBYTE X =LOWRYTE

DEFPWRD JMF FRNTAX

A e 4 i st Lot et st 1m0t £ s S i e . s £ i T R S8 Pt e it i e e e

# DISPFLAY HEX BYTE
* BYTE IN "A° REGISTER

*.—-...._.._..-._-_....,,...._,...._.,..,...._...,.__.._.«_..,.._.._..._.w...m.,.._,*__‘_.._
DSPEEYT MP HEXDUT
T e e S e i i i i £ Lot et i e T bt b R L e £ o e e

# ASCIT TO HEX COMVERSION

* AGCITI CHARS IN "A° AND "X
#* ‘"A'=HIBYTE "X =_L0WBYTE

* HEX CHAR RETURMED IN A

*# HEX TO ASCII, HEX NYRELE IN A7

HXTOAS JMFP HEXABC
* ____________________________________

# RCD TO HEX CONVERSION

* RBCD KRUMBER IM "A°

* HEX CHAR RETURNED IN 'A° REGISTER
* mmmmmmmmmmmmmmmmmmmmmmm i L M e e ——— T —

BCTOBN JMF RBCDREIN

#* SEND CHAR TO LCD DISFLAY
* CHAR IM "A° REG

LEPERSE JHMF LCDOUT
Al e eebe i L A L b SR AL RS LA L — o S e b A U LU e — L —— i

¥ GBET A KEYRUOARD CHARALTER
* CHAR RETURNED IN A7

* GET KEYROARD CHAR IF KEY FRESEED
* CHAR INM "&° OR ZERD IF NO KEY

GETAKY JMF INEEY
.!. _________________________________ P A e s m L
¥ FAUSE FOR "Y' MIiLlLI SECONDS

PAUSEY JMP PAUSE
.*. ____________________________________

* FOLL SERIAL FORT # IN "&°
* CHAR RETURNED IM A" OR ZERG IF MO CHAR

PSERFT JMF FOLFRT
S e o e e e e R S ik e S S St i st . i e e o -

* SEND CHAR TO FARALLEL PRINTER FORT

FRINIT JMF PRTOGUT

B cist mint s mnin s e o e e s e s i M Ao e e L i fials e s i e e e e s

¥ INIT HEAD

i e e e o e v s s ML ki e Mt Miakl Lt IE i s n1n e s T s A sisis St s s

IMITHD JOMF INIT.HEAD



E472-

E475--

E478-

E47E-

E47E~

E481-

E4834 -

487~

E484-

E4830—

E47@-

E49%~

E49&6-

E495-

aC

4ac

a¢

44

4C

4C

4C

A0

40

4C

4C

4c

4

4L

&7

av

BC

4

L2

97

A

cH

&7

ralri}

Fé

Fé

F&

Fé

Fé&

FE

S

Fé

FC

2780
2776
2800
2818
2820
2838
2840
2858
2860
287@
2584
2890
2904
2918
2520
293a
2940
2956
2968
297
2980
2994
AT 1710
RAn kR
A % 1)
Z@E0
za4a
2056
ZA&LA
ET7a
SR80
2090
Z144
I118
3128
F1358
144}
I158
180
2178
318
F19a
T2ae
2@
SRRE
IRE0
S4B
x250
32868

ey
i

32804
F27@
A 11
3318
3328
LI
3340
FE50
I36E
3370

*.._,...._.........-....“w““.._w.-....‘._m_--_..-_.‘----m.——-_.m-.m-_._———u.—«.—

* FIND LEFT HEARD STOF

e e i e e o i £ e S8 S i o e e &1 £ 0 s i s e S . i . i

LFTHDS JMF FIMBD.LEFT.STOF

i o e e e S B 4 o s St S St S S e . e o b s s

* TURN OFF STEFPFER MOTOR WINDINGS

i mim i o e s e s e —rebe e e e o s S bl Ll A el Sl e e e e s b ——

STFOFF JMF D5.HDSTFR

ONESTF JIMF ONE.STEF

Al e e e L G dain i e it e i T T T TH S S st i

* STERF STEPFER MOTOR TO FOSN "A°

# TURMN HEAD 1.3 DEGREES

*_..._..._....._......._.._....._............................—...,.,.,....,....,.,.._.-.._.....‘-—‘.——-—-----—-----.

TURNHD JMF STEFL ., SDEGRE

- shimt 1ot motn mAln L T o T S T T £ T T kT T i b okl M Sl e e e s s e e

* READ A/D CONVERTER CHANNEL IN Y’
# ValbE RETURMED INM "a°

# READ SONARR KEMBERDS
¥ SOMAR # TO RE READ IN "X7

RDRANG JMF GET. SOM. RNG

DISONKR JIMF DS, COLSON

AVERME JMP GET.AVG.RNG

* CARRIAGE RETURN QUT TO OUT DY

S tint Linis e was e o s s s T T TS T T T T T ey o e b Uik ML Al Ll ald A s et i anitn

ERTOUT JMF CROUT

* SET REAL TIME CLOCK

o i i i i e e fim ks m in) m tn arn  mi r  rr sf  For Se fin

SETTIM JMP SETIMD

P s o o i e e s T i s T Ty ey T b Ty ey T Ak itk AL LAdLS it L Sr1Rs Mimis L e i

# GET TIME FROM RiEAL TIME CIUF}

* SPFACE RIGHY MUMEBER IN "Y' REG



E470C—

E49F -

Ea4nz-
E4A/5~
E4A8~
Ed4AB~

E4AC~
E4AF -
E4BZ-
E4RE~

E4HL~
E4B7 -
E4BA-
E4uD—
E4RE~

E4C1-
E4C4—
E4C7—

E4CA—
E4CH~
E4CD-
E4DA
E4D1-

EAD4-
EAD&-
EADT-

E4DC—~
E4DD~
E4Df -
E4E2~
E4ES~

40

4C

an
2t
8C
&0

(21

AD
&HB

45
AD
20
&8
AL

AD
20

4C

48
A7
an
&8
40

Ao
8D
aC

48
A9
8D
&8
4

&HE

7T

bwt
=57
pacti=S

&R
1%

Bg

&R
13

&4

%1%
6HH

B4

aa
4B
(0§

2l
ah

Hb

FC

FC

3 ]
@5

8 a5

a5
@5
b3

A

FD

FD

a5

FD

Fi

E4

it
E4

4

=11
3370
3408
341@
342

3430
3448
H450
3460
L4770
3480
J49a
2500
351
3520
3558
2540
3550
3560
3574
I586
3550
2609
35610
3620
35630
3648
I658
366@
X&7@
J680
3620
3780
371
3726
2738
I740
750
ET60
X770
780
3790
I80e
3810
3820
3830
3846
1858
3868
3878
zpaa
Zg90
sl
710
3920
el
3940
3750
39560
3970

secReT WP sPCoUT
X TAB TO COLUMN 20 OF DISFLAY
TRERGT awe TeEOUT
¥ SAvE REGISTERS
A T

SAVALL BTA SAVEA

ETX BAVEX

STY SAVEY

RTS
S irm mm e e e o o e e B b i A el St e T T £ ek
* RETRIEVE Ml FEGISTERS
* ..........................................
GETALL LDY SAVEY

LBX SAVEX

bR SAVEA

RTS
*..,..,.,‘..,._._.__‘-......_........._..._._,..._........._-_._...,......_.._..___-.._-._......_......._......
* SEMD CHAR T0O SERIAL FORT

SNDSER PHA

LDA SERFRT

JSR OFENF

FLA

JMF OUTCH
* ________________________ At Lt Attt e e —
* RECIEVE CHAR FROM SERIAL FORT

RCVSER LDA SERFRT

ISR OFENP

JMF INCH
B e e e e e e i b s s s T I T £ M e o s
* SEND CHARACTER TO FROPULSION
* CONTROLLER
e e e et e ot B S e s S i a1 e T i S e i S5 s i
PRCOUT FHA

LDA #$0Q

8TA BERFRT

FLA

JMF GNDSER

* RECIEVE CHAR FROM PROCON
*-__,_.__m.—..m%.,._,._,‘.,._.w._wh...n.....-.............-........-.-.................——.-.«m.“.....‘_...
FROCIN S LDA #5300

5Ta SERFRT

JMF RCYSER

b e e i s i i i i i i o o i i i T T T S S s i s i
*» RECIEVE CHAR FROM VIOS
P o e o i e L s o o s i i o i i P i L P s
VIOSOT FHA

LDA #HE@1

5TA SERPRT

FLA

JMF SNDSER
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
* SEND CHAR TGO VIOS
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm



EdE6—
E4E8-
E4EE-

E4EE-
EAF1-
EAF4-
E4Fa-
EAFG-
EAFA-
EAFD~

00—
ESOE-
ESa5 -
ESO7 -
(IR iy
ES@C-
ESAF--

ES1E-

ESt3E-
ESt4-
ES1é&-
ES19-
ES1A-

ESiD-
EGIF-
ERZZ2~

ES25-
ES26-
ES28-
ES2E-

ESLC—

ESZ2F -
ESZ1-
E534-

ESE7~
ES38-
ESZA-
ESED-

ES3E-

A9
8p
4C

28
8D
AY
A2
At
=0
4C

AY
AL
AR
20

AD
&2

48
A9
ah
&G
4C

AT
8D
4C

48
AR
8D
&8
4t

AT
ab
4cC

48
A
80
68
4c

@1
&HB
€1

Az
&H
D1
DF
FD
49
AC

A
@t
DF
Fa
49
a0
&R

7

Bé&

-r
A

&R
C1

a4
&It

)

@
&R
Ci

a5

&R

Bo

E4
D3

g5
E4

E4

E4

i}
e4

E4

a%
E4

s

E4

398
TP@
4ADA
AQ1@
497

4030
404@
4050
460
4070
40840
4R9@
4100
4118
4120
41730
4140
4158
4168
4170
4180
415@
42@
421@
4720
4230
4240
47250
4240
4270
4280
4290
4300
4310
4520
3330
4340
4358
4460
AT7@
4380
47399
4400
4410
3420
4430
444
450
44460
4470
4480
4490
4500
451Q
4520
4530
4540
4550
AS5@
4570

VIOSIN LDA
5TA
JHF

# SEND CHAR TO RF MODEM

H#ED1
SERFRT
RCYSER

*............‘_‘.....__._...._.,.,_.._.._.,...._...._._,.._,.._nH.....-..............._...._-........-.v

RFMOUT JSR
S5TA
LDA
LDX
LDY
JSH

SavAaLl
SERFRT
#HE1
ARFCHOT
$RFCHOT
BANESKW

JMF SEYert

Pl i

9

F

# RECIEVE CHAR FROM RF MODEM

JSR
LDA
LDX
LDY
JSR
JSK
LDA
RTS

RFMIM

e e e e i i e i s i

SAVALL.
#¥@1

SDATIN
#DATIN
EapESh
GETALL
SERFRT

¥ BEND CHAR TO EXTERNAL SERIAL

i e e e e o e e S 4 L L S St it e it ) o T 213 T T i T
EXTOUT FHA

LDA H$Q3

5TA SERFRT

FLA

JMF SNDSER
A e e e b i e s T S e e B St i i AT T T T e e e e
» RECY CHAR FROM EXTERNAL PORT
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
EXTIN LDA ##@3

STA SERFRT

IMF RCVSER
*. _______________________________________
» SEND CHAR TO EXFANSION SERIAL 1
B o £ sk e e s ke e i i ko b Sk 8 b Al i i i s i T o e e
EXFLOT FHA

LDA #+04

STA BERFRT

FLA

JMF SNDSER
*..............................._,_.................,......._..._.‘mm.,,m_ﬁwmﬁ_m__._.u._.
#* RECIEVE CHAR FROM EXF PORT 1
B e mint i tinm st s e mo1n s i Sy T e T T o T e e b o e R
EXFLIN LDA #50

ST SERFRT

JMF RCVSER
i 1 Litip e fags i el s hinin aie Minin MLl s i Mina{ e Mk Al e i it o T b T e e bl ——
# SEND CHAR TO EXF FORT 2
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
EXF20T FHA

LDA #3505

STA SERFRT

FLA

JMF SNDSER



ABBE W mm e i e
4599 * RECIEVE CHAR FROM EXF FORT 2

AL W s o e o e
ES4i— A% Q5 4618 EXFZIN LDA #$05
ES43- 8D 68 05 4620 STh SERFRT
ES46— 40 C1 E4 4670 JMF RCVSER
BEHAR W e e e
3465@ * EBANK SWITCHING ROUTINES
4660 * TO JUMF TO A SUBROUTINE IN BANK # X;
467@ * PUT LOW BYTE OF SUBRDUTINE IN Y-
468@ % FUT HI RYTE OF SUBROUTINE IN "X’
4452 * FUT TARGET BANK NUMEER IN A"
4700 * AND JSR TO EBANKSW.
471@ * AFTER SUBROUTINE COMPLETED PROGRAM
4720 * FILOW RETURNS TO CORRECT RANE.
4770 * ‘A, X L,AND 'Y’ REGISTERS DESTROYED
4740 % TD PASS FARAMETERS USE MEMORY INSTEAD OF THE STACK.
BT 5@ #wm oo oo o e e
ES49- 85 31 47460 BANKSW STA TEMFRB  SAVE THARGET BANEK
ES4E— AD 53 05 4770 LDA CURENK  SAYE CURRENT BANK
ESAE~ 48 4780 FHA ON STACK
ES4F- AS 1 4751 LDA TEMP@B  GET TARGET BANK
ESS1- @A 4800 ASL.
ESSE- BA 4810 ASL.
ESS3~ 29 1C 4820 AND #¥iC MASK UNWANTED RITS
ESSS— 8D 53 @5 4830 STA CURENME  MAKE IT CURRENT BANK
ESSE- AD 61 EB 4849 LDA EBITOUT+1
ESSE- 29 EX 4850 AND #HET
ESSD- @D 5% 05 4860 ORA CURENEK
ES6D~ BD &1 ED 4870 5TA BITOUT+1 PHYSICALLY SWITCH ROMS
ES63- A% 80 4380 LDA #SWBACK BET UP RETURN ADDRESS
ES&S- 30 489@ DEC
ESé6- 85 31 1900 STA TEMPOQ
ES68~ CF FF 4710 CMF #5FF
ES&a- DB 05 4920 BNE BNKSK1
ES6C- A9 ES 493@ LDA /BWHACK
ES6E— A 494@ DEC
ES6F— 8@ 02 4950 BRA ENKSW2
ES71~ A% ES 4960 BNKSWI LDA /SWEACK
ES73- 48 4978 ENESWZ FHA
ES74~ A5 31 4560 LDA TEMFOQ
ES74~- 48 4999 FHA
ES77- 88 SO0 DEY
ES78- C@ FF 5010 CFY #$FF
ES7A~ D@ @1 SA70 BNE ENESWS
ES7C~ CA 5030 DE X
ES7D- DR 5S040 BNESWI FHX
ES7E— SA SO FHY
ES7F~ 6@ S04 RTS GO TO ROUTINE IN TARGET HANK
ESBO- 68 S@7@ SWEACK FLA AFTERWARDS RESTORE CURRENT EANE
ESB1- 8D 53 @5 5080 STA CURENK
ES84~- AD &1 EQ 5090 LDA BITOUT+I
ES87- 29 E3 5104 AND #FES
ES8%—- @D 33 @5 S5i1@ ORrA CURENE
ESSC~ 8D 61 EQD  S120 STA RITOUT+1 AND SWITCH ROMS BACK
ESBF- 60 5170 RTS THEN RETURN
11 B B e e e e

B1T@ * TO JUMP INTO & ROUTINE IN ANGTHER BANEK
S16B + FUT BAME # IN A7
5178 % FUT LO ADDRESE IN Y



ES90-
ES?i-
£l
ES?4—
ES?7 -
ESPA-
ES?C~
R
ESAZ~
EGRE-
E5A8-

ESAR-
ESAC—
ESRE~
E&RY -~
ESRZ2-
ESRE-
ESR4~
ESE7-
foRY—-
(%) =) 2y
ESRC~
ESRD-
ESHE-
ESCE-
ESCE-~
EGCH--
ESCH-
ESC7-
ESCA-
ERCE~
ESCF -
ESDZ-
ESD3E~

ESD4-
ESDS—
ESD7 -~
EFDA~
ESDE-
ESDC~
ESDD~
ESDE ~
ESEL—
EGER~
ESES-
ESEd~
ESE7 -
ESEL~

@A
@A
29
8D
A

@an
abh
8C
8&

&ac

DA
Az
20
FA
60
48
AD
29
as
8a
@A
2A
o5
8D
68

48
A
29
@D
8D
&8
&

DA
AZ
e
Fa
48
&8
&8
Ak
29
85
8aA
aA
A
@5

1C
5
61
E3

&1
ot

52

a1

111%]

-

&1

k4
.}

=1

=1
&1

e

61

53
&1

Qi
nDE

&1
E3

21

an
E@

S i b

EQA
@5
ik
2%

Ea

E@

EQ@

b

EQ

EQ

5180
H19a
S200
D218
S22a
5230
S244
D250
G260
527@
52680
5296
5300
oni@
ST20
SEGE
3340
RN
5366
8370
5380
S2P0
5438
241@
o420
3438
o448
3450
5468
S47@
-48@
5478
55249
5510

5520

Pt
S540
555
Lhew
o576
=So86
5570
568a
5610
SB62@
S&I0
5640
5450
p=t=1"4]
o670
=680
678
5700
57168
o720
3734
574@
3756
G768
a77@

* FUT HI ADDRESS IN "X°
¥ AND JMF SWEANE.

SWRANI ASL
AsL
AMD HELC
S5Ta CUREBRNK SET CURRENT BANK TO WNEW VALUE
LDA BITOUT+]
ARND HEED
ORA CURBNE
STA RITOUT+1 AND FHYSICALLY BWITCH ROMS
8TY BAMKAD
STX BANEALD+1
JMF (BANKAD)

* TO SAYE A VALUE IN BANE "X RAM
= VALLE IN ‘A’ ADDRESS IN ADRFTR
* AND ADRPTH+1

SAVERNE FHX SAVE VYALUE InN BANE D
LDX #EDO
JSR SAVERE
FiX
RTS

SEVEBE PHA SHAVE val e
LDA EBITMHRIT+}
AND #FED
STh TEMFG@E
TXA
AsL.
ABL
CRA TEMFRG
STA BITOUT+]
FLA
STA LARDRFTRD
FHA
LDA BITOUT+]
AMD #HFEZ
ORA CUREBNK
8TA BITOUT+I
FLA&
RTS

* LOAD VALUE FROM BAME #0 HAM
+ ADDRESS IN ADRFTH AMD ADRFPTR+1

LODEME FHX
LDX #¥20
JSR LODXEK
PLX
FHA
FLA
RTS

LODXBE ILDA BITOUT+!
AND #$E3
57TA TEMFARA
TXA
ASL
ASL
OrRA TEMFAR



ESER-
ESED-
ESEF -
ESF@-
ESF 5~
ESF G-
ESF8-
ESFE-
ESFC~

ESFD-
ESFE-
E&Bf~
Es2-~
EodS—
EbBs—-
E&@T7—
EaB8-
Es@A-
E&AC-
ELBF -~
61—
E&11-
E&12-
Ec14-
E&17 -
E&18-
Eol19-
Ecin-
E&LE-
E&iF~
ESZB—
E&Z1-
E&ZED-
Es524-
Eb&Zb6—
ELZB-
E&ZR~
E&20~-
E&2D-
E&2F-
E&IZ2~
ELHEE—

en
Bz
48
AD
29
@D
8D
68
6B

48
77
H
iC
68
N
48
F7
AY
BC
68
&0
48
AT
18!
68
60
48
AT
C
&8
60
48
24
37,
AT
ic
68
&0
AT
@ac
68
&

&l
39

51
80
5l

a1
=14
&1

8@
&1

80
él

ot
@7
8@
&1

BE
&1

EQ

=3

Q%
E@

E&

ED

E®@

E@

E®

Ed

5780@
S796
560
5810
587e
it AT
3840
5850
5840
5870
S5B64a
586
o700
=918
592a
S0
394@
750
5960
978
3984
5999
&R0
&A1
&Az20
=Yr R3]
&40
Q50
LHBL@
HO7@
L@80
4878
L1029
6H1i8
H120
H179
65140
&£150
41640
&178
&18@
6190
&200
6210
6220
&H2350
&240
6250
H2LB
&ER27@
L2280
H270
&3340
&H31@
HZE0

kK kK ¥ k Kk % k k K Kk

SETHSF

LOSFD

HIGFD

RESMEP

R&MSF1

574
L.DA
FHA
LDA
AND
(IRA
SThA
FLA
RTS

2. 4576

BEITOUT+1
{ADRFTH)

BITOUT+]
HEED
CUREN
BHITOUT+]

CLOCE SFEED SELECTION ROUTINES
SELECTS HIGH CLOCK SFEED OF
MHZ AND LOW CLOCKE
SFEED OF 1.2288 MHZ

FOLLOWING DEVICES MUST BE

ACCESSED AT L.OW SPEED

REAL TIME CLOCK

COUNTER,/TIMER

AMALOG/DIGITAL CONVERTER

ACTE

7 JCFUFLE
ARITY
BITOUT+1

7 ,CFUFLG
BEIT7
BITOUT+1

#EITY
BITOUT+1

HEHIT7
BITOUT+1

CrRUFIL.G
RSMSF1
HRITY
BITOUT+]

HEIT7
BITOUT+I

SET CLOCK TO LOW SFEED
CLEAR THE SPEED FLAG

CHAaMNGE SFEED

SET CLOCK TO HIGH SPEED
CHANGE THE FLAG



E&GS~
E&ST7 -
E&TA-
&30~
E&HEE-
E&d )l
Esgd-
E&47—
E&4E-
E&dEH—
E&sE~
EHS51 -
EbSE~
E&TS—
E&58 -
E6SE-—~
E&Sl-
E&EF—
Eb&LE~
E&do—
E&béb—
EcbF—
EsselC—
E&bF—
E&7@—
E&TI~
Eé&7 &
E&HTF—
E&TA—
ELH7 D
E&HBA-~
E&HBE~
E&HZ4-
E&HB7 -
E&HBf~
E&BD-

EL8E-
E&9@-
E&F2~
E&94-
E6Fé-

E&97-
E&FA-
E6FC-
EOFE~
E&AB-

@aa
B
1K
28

20
I3
47 4

a3
pt=
&4

VA

7E
an
8B
96
Al
AS
AF
2t
Ci
4
ce
D4
DE
DE
E4
Ef
EF
Fi
F5
F8
FE
FEC
FE
FE
FE

(atr}
g4
g4
&4
S

20
Eé
e
Eé&
=112

7
CF
D7

Eia
Eé
EC

Fz
Fé
Fo

FD
FE
FE

a
b2

-

L4

70
H3
az
&4

FE

EE

E®

il&s@
14
1018
1AZ@
1A 5A

1@aaa

1856

168

1279

1688é

1296

11064

1118

1120
1136
1148
115@
1148
1173
1180
1170
1200
121@
1220
1230
1240
13250
1260
1278
1280
1290
L RAT Vi)

ROMON. V1. i FaRETE

*._......._..._......_..._._,.._._......_...._..._......._..._..._.._.____.,.._.........,.._,.._.,...,_._,_.‘._._...._..

PRB4E8ALI2161RIF L4268

2CE1E52ATEAR474R4AFEE

SRSC6BLALBLHITRTATRTL

s884888BB8FFE762APEAL

ASAHAABAFRZBSEBBBEEC]

CACTORCECCFREDADTZDYDR

DEEAC ZEAESEBEAECEDEF

F 1F 2F 3F5F 6F 7E BF 9F AF E

FCFDFEFEFFFFFFFEFFFE

. IN

*

* SINE TAELE

*

TRE - HE
. HS
. HS
. HS
. HEB
. HES
« HS
- HE
. HS

e s o s e e o s s

* CLEAR: AC=0

HFG
AL
ACH
ATH

# INCHREMENMT: AC=AC+1

e o o s e s s o s
CLE Loy
&5TY
8Ty
8Ty
RTS
= e e e e e s
i e e o e s s £
INC.1 J5H
INC. AC INC
ENE
e
ICC RTS
P e o e e e e e

* DECREMENT: AC=AC-1



T LD oo e i i b e
E6Al~ 20 5B E9 1320 DEC.1 JSR TMA

EoAd4~- 28 17330 DEC. AL SEC

ELAT— AT LT 1Z4@ L.DA ACH

EsA7- E9 @1 1358 SRC #F01

EahT— 83 &3 1368 5@ ACH

Echl- RO @2 137) BCS DCO

E&AD~ Céh &4 1386 DEC ACH

E&aF - &0 1398 DCO RTS
14O R e e e e et e
1410 % INTEGER: AC=INT (AC+., 5
B PUE M oo e it o o e e
1450 =
1440 * ROUNDS INSTEAD OF TRUNCATES
1458 =

E&BR— 200 @@ E% 14680 INT.1 JSFE Tra

E&BE— 24 &4 1470 INT BIT ACL

EapS-— 10 03 1480 BFL ING

E4E7- 2 9A E& 1491 THA JSR INC. AC

EaBRAR— A2 B@ 1508 ING LDX #%88

E&RC~ 84 &2 1518 57X aCcL

E4RBE~ 50 1520 TUkK RTS
15'_’!’,@ QL tmm st it s e e e e s e e e T Bt L s i 77 o e e T T
15348 * TRUNCATE: AC=INT (AL
185D F o e e
1568 %
159760 * TRUNMCATES A% FER BaBIC "INTY
1580 «

E&BF—- 268 98 E9 1598 TMC. 1 JER THM&

Eal2— AS &2 1600 THNC L.DA ACL

E&C4- F& FB 1410 BEG TOK

E&ChH~ 24 &4 1620 BIT ACH

E6CB- 1@ F@ 14630 BFL INO

ELCA- 0 ER 1648 BMI TNO .
3D Femmm e e e e i e
1660 #+ ADD: AC=AC+RE
T & T Moo ot st s s s i s e e e e e

E&CC— 28 90 EY  1464BR ADD.2  J&R TMA
E6CF- 200 nld EY 1690 ADD.1  JSR THR

E&DZ2~ AZ FD 170@ ADD LDX ##$FD

E4D4— 18 1718 cio

E&DYE~ BE &5 1728 ADL. L& SCL X

EsD7— 7o OF 173@ AR THP, X

E&7— G5 65 174 BTA BCOL.X

E&LDEB- EB 175@ INX

E6DC—- Did F7 1768 BNE ADL

EGDE—- &0 1778 RTS
L7 o oo s s s
179G % SUBTRACT: AC=AC-R{T
1 S e o s e s e s s e e

EaDF— 28 9@ EY 1810 SUR.Z  JSR THA
E&ER~ Z0 A8 EF 1826 SUE.1  JSKR THMR

E&EDS- AZ FD 1830 SUR LDX #¥FD
EsE7— 38 1842 SEC

E&EBS- BE &5 1856 SEL LDA SCL X
E&kfA- FS SF 1840 SHC TMF, X
EHEC— 93 &0 1870 8TA S0L X
Ea4kE~ EG 188@ TMX

Eb&kF- D@3 F7 1870 BMNE SHL

E&4F1- 60 1906 RTS



LI oo e e e

1928 * SIGN: A REG = SGEMIALC
19I@A #rmw— e e e i s e e
1948 =
1958 % & REG CONDITIOMED BY SIGN:
1960 =
1979 * 454==00 FUOR AC=@
1788 * A=G1 FOR AC:H6
1998 * A=FF FOR AC<@
2000 *
E&FZ- 260 92 F9 Z81@ SGN. 1 J5R THA
E&aFS— AD &4 2828 S6H LDA ACH
EOHF7— 2@ 33 SB38 EMI CHI
EqFY— 1@ @8 2045 BNE CFL
EoFB— AS &3 25 LDA ACH
E&FD- DU B4 2060 BME OFL
E&FF- AS &2 2074 1.DR ACH.
E7@1- F@ 2 —@86 BREQ CEQ
E7@&3—- A% 01 2098 CPL L.DA #481
E75— 60 216 RT3
T B e e e e i
2128 *» COMFARE: A& REG = (ACYCMP(RD)
P AL e e e e e it e o
2140 %
2158 * A& REG CONMDITIONED BY COMFARE:
2160 ¥
2176 % A=0@ FOR AC=RC
2180 ¥ A=B1 FOR ACFRD
21908 * A=FF FOR ACIRE
2208 *
E7R6H~ 202 90 E% 2214 CHMP.2Z2  J5R TMA

E709~ 28 AD ET 2228 CMF.1 JBR THMR

E7RC~ AZ @2 2270 CHMP. 40 LDX #3262

E7QE~ A5 &4 2243 1. 0&a ACH

E71@0— & 8& 2250 EMI OMX

E712- A4 SE 2268 LDY RCH

E714~ 18 BA 2270 BFi. €L

E7i4éd—- 30 ER 2280 BMI CFiL.

E718~ &4 SE 2290 CHMX LDY RCH

E7 iR~ 30 B4 2308 BEMI LG

E71C- 190 QE 2310 EFL CHMI

E7LIE- RS &2 2328 CLF L.DA ACL . X

E728- DS 3C 2X30 CLe CHF RCL, X

E7Z2- Db @4 234a BNE CNE

E7Z4- LA 2358 DEX

E7ZE- 1@ F7 268 BFl. CLF

E727- AY aa 237a CER LDA #¥048

E729- &40 PEREE(F ETS
2T90B =

E72R~ R&@ L7 Z4@@Q CHE BOCS CFL

E72C- AT FF 241@ CMT L.DA #FFF

E7ZE~- 6B 2420 RTS
TAIE Mo o i e e e e e e
2449 % ARSOLUTE VALUE: AC=ARS (AC)
Z4%A % CHAMNGE S16HM: AC=-AC
e

E72F— 2@ 2@ ET 2478 CHG.1 JSR THA

E73EZ- 4C 3L E7 2480 JhF CHEG
2434 =

2562 * ABSOLUTE VALUE



E7 35~
E7 8-
E73A-

E73C-
E7TE~
E7 3F -
E741-
E7473~
E745-
E747-
E748~
E740-

E74R-
E7 4k~
AT
E754-
E706H-
E7S58-
E7VEA~
E7E0-~

ok
E7 &
E7ad-
E7&4~
E7&E6—
E768
E7&A-
E76C-
E7&D-
E76F—
E770-
E772-
E?78~
E77&6-
E778-
E7 76~
E77C-
E7TE-
E7D@—
E782-
E 754
E78&6—
E7g98-
E78A/—
E78C-
E7BE-
E78F -
E7F1-
E7SE~
E795—
BE798-

2a
24

14

Az
38
BS
49
69
9%
E8
D&
o

20
a5
85
A%
B85
AS
85
(217
av
85
a5
8%
A5
144
gt
it
A%
65
85
AS
&5
85
AS
&5
8%
b
&b
bé&
bbb
L&
&é
a8
D@
(A1)
F@
2@
&0

g0 E9Q
H4
i)

)

&5
£
o0
&5

90 E9
AB ET
34 EB
62
61

&2
&4
&3
18
2a
&4
63
&b

61

&4
'
&4
&5
oh
L5
&b
SE
Hb
&b
&3
&4

-
et

&
&1

pe
SA
03
COE7

2514
2528
2536
2548
255a
2568
2874
2508
2599
260
2610
2624
2430
26449
265@A
2668
2670
2680
2670
27aa
271@
2728
2758
2740
2758
2760
277@
2780
2798
2800
281a
2820
2838
2848
2850
2848
2870
288a
28908
259aa
2910
2920
2938
294@
2950
2968
2970
2580
299@
TR
1@
202G
350
248
058
Z06@
FA76
zhga

Il

E 3

ARS.1 ISR TMA

ARS RIT ACH
EFL. CHO

»*

¥ CHANGE SIBN

*

CHEG LDX #&FD
SEL

CHL LDA SCL, X
EOR #EFF
ADC #500
8TH SCL, X
ThEX
BNE CHL

CHO RTS

B mein srnm s i i e e e L b ML A Slal Sl it s T e T S e e

* MULTIFLY: AC=AC*RC

A e e e ot i s i o i s o ot i e 11 o T T b e e e e i i i

MUL.Z JSR TMA

ML .1 JSR THR

MLIL ISR CES

MUL1  LDA& ACL
S5TA A0
LDA ACH
5TA ACL
LLba ACH
STA ACH
LDY #£18
LDA #5009
S5TA ACH
8TA SCL
STA SCM

MSHL  LDA ACX
L8R
BCC MROR
CLE
LDA ACH
ADC ROL
3TA ACH
L.DA SCL
ADC REM
STA SCL
LDA SCM
ADC RECH
STA SCM

MROR  ROR SCM
ROR SCL
ROR ACH
ROR ACM
ROR ACL
ROR ACX
DEY
BNE MSHL
LDX FLG
BEG MO
JSR CHB

MLO RTS

* DIVIDE: AC=AC/RC



E799-
E79C-
E7SEF-
E7A2~
E7A4-
E7Rb&-
E7AB~
E7RA—
E7AC-
E7AE—
E7RA—
E7BZ—-
E7R4-
E7B&-
E7BB-
E78BA-
E7RC-
E7BE -
E7CA-
B702—
E7C4-
E7C6-
E7C7-
ETCY—
E7CR—
E7CC—
E7CE-
E7DE-
E7DL-~
E7D3I—
E7DE~
E7D7—
E7D?-
E7DE-
E7DD—
E7DF—
E7E1—
E7E5—
E7ES-
EVET~
E7EA-

E7EERE-
E7EE~
E7F1-
E7F 3~
E7FS5-
E7F7~
E7F9-
E7FB-
E7FE~

20
21l
ped
A
8%
a5
B85
AL
85
A
84
AR
8%
85
85
B4

A
a

3
[l

24
24
24
=8
A%
ES
AR
(ATa]
ES
A
AS
ES
4%
8&
84
85
E&
Ca
Da
Ab
Fi
20
&HD

20
AT
a5
as
AG
85
20
4¢C

20 EY
AR ET
4 EB

64
&5
&3
&4

&3
18
Hid
11415}
=¥
&é
&7
b
&3
&4
&G
b
&7

&0
ol

b&
3D

&7
SE
aa
&5
&b
&7
&2
&
D7
SR
i
2L

i
HA
@a
&3
&5
@1
&4
x4
AL

E7

EY
e

ES
E7

F118
R B

3130
140
1580
314
H17@
318a
3170
3208
3210
3229
3238
2408
206
3260
3276
3280
3290
2300
3518
F3Z0
3338
332440
3558
3360
337@
3380
3398
400
3410
3420
34358
3444Q
34568
2468
347@
480
3490
I500
351@
Za20
358
F540
3586
To6b
3574
FaE80
3596
3600
Z6i0
2620
3630
364Q
3654
3660
36780
34680
3698
Z78a

*.._.................._...._.__._...........

DIv.Z2
PIv.1
DIV
DIV

DIv2

DivL

DIVE

* TNVERT:

*

*

SeUARE ROOT:

THA
TMR
CrS

ACH
SCI-
ACH
ACH
ACL
ACHM
#E18
CNT
#0060
ACL.
5CHM
SCH
ALL
ACH
ACH
5CL
S5CH
SCH

SCL
RCL

SCH

. RCM

SCH
RCH
DIVS
SCL.
SCHM
SCH
ACL.
ChT
DIVL
FLG
DVa
CHG

AC=1/AC

AC=E0R (AC)

NEWTON-RAFHSON SGUARE ROOT



EBB1I—~ 20 90 ET IZ710 S0OR.1 JSKR THA

Eggd— 20 4 EY  FT72@ SER JER TAT
ESR7~ 4% 18 2730 LDO #5109
EQ@9-~ BS GF 3748 5TaA THF
3758 =
3760 ® INITIAL GUESS = @
Z77B %
ESPR~ A% o 3788 LDA #F:00
EBPD~ 8% =A 2790 8Ta FiG
ESQAF~ 8% oi 2806 STA RCL.
EB11~ 8% GE =810 STa RIH
EB13— 85 5D 828 &TH RCH
IRIR =
w840 % ADD GUESS TO ARG/ GUESS
TEED * AND DIVIDE BY TW(
2860 =
E815~ 200 D2 E& 3878 SGbL JSR ADD
Egig- 1\ 2680 CLe
ERL19- &4 &4 387a@ ROR ACH
EBLIB— &b &3 I8 ROR ACM
EBID— && &2 2510 ROR ACL
920w
3R * GUESS=(0LD GUESS?
EA94@ =
EB1F-—- 200 @C E7 3950 JSR CHMF . AL
EBZE— F@ @F 29608 BRER SQ0
ESZ4- L& TIF IR0 DEC THMF
EgZ6~ F@ @B 3I98E BEG SQ0
29590 *
4020 * STORE NEW GUESS
4Q1a %
EBZE~ 200 BA ET 40228 JE5R TaR
4P5a =
4248 #* FETCH ARGUMENT alD
4050 * DIVIDE RBY GUESS
4468 *
ESZE~ 2@ DR E% 4874 JER TTA
ESRE- 28 A2 EV 4280 JER DIVI
EBEL- F@ EZ 495Q BEER SEL
EQIE- &8 41@@ S&0 RTS
JLIQ Hm—— i e o e

4128 * CHECK SIGN ROUTINE
4130 % FOR MULTIFLY AND DIVIDE

414 #————m—mm— e e i i e i

EGE4- AR D 4150 CES LDY #¥Q00@
EHG6— 24 &4 41408 RET ACH
EQZB- 10 @4 417@ BFL CkA
EgZa- 2@ IC E7 4180 JSR CHEG
EGID— 88 419@ DEY

ESEE- 24 5E 4200 CkA BIT RCH
E848-- 10 QF 4210 BFPL CER
EB42- CB 4228 INY

E@43- AZ FD 4238 CGR LDX #EFD
EBa4B- 38 4249 SEC

EB8446-- BS SF 4258 CEL LDA THF, X
EB48- 49 FF 4260 EOR BFFF
EB4A—- &9 0D 4278 ADC #E20
EB4C— 95 GF 42860 BT THMF, X
EB4E- EB 4250 IhX

EB4F-~ D@ FG 4200 BMNE CEL



Egoi-
853~

EQS4~
EQSH~
E358-
£85%a-
E8GC-
EQSE-

EBsl-
EQ&E-

E8&4—
EH6T -
EBSLE-
EB&A-

ESLE—
EBHOE -
Eag7a-
E87e-
EB74-
E87 &~
EQ78~-

E87a-

EB7E~-
EB7E~
ES81-
EB84-
EB86~

E888-
E8R9-
EB8R~
£88D-
Eagr -
Egv1-
EB7E~
EB?a-

84
&@

A
Az
(£11i]
85
86
84

AD

1@

20
AA
1
L

2@
o2
@
Bl
AD
oo
R

&0

20
2@
20
(21"
84

AS
e
@
A

B

SA

aa
&8
@l
] W
an

SE

&4
A

FA

a1
Fif=]
F7
63
&8
Fl1

T
24
83
%]
e

-

&4
ik
&3
=
@g
&8
&3

Eb

E&

E7

E8
E&

4718
432@
4338
47340
47350
4760
4370
47380
4799
4406
4414
4420
4473@
4440
4450
4448
447@
4480
449@
450@
4514
4520
45730
4540
4550
4568
4570
4580
459@
4460
45610
44628
44630
4643
4650
4660
4567@
44688
4690
470a
4710
4720
477@
47403
4750
4760
4778
4786
479@
4806
4316
4820
48758
4849
4856
48560
4872
4880
489&
498

Ck B 5TY FLG
RTS

+ FIX ANGLE ROUTINE
* INGURES @ <= AC <

* RC=360

FXA LDA #FEQQ
LDX #%68
LDY #$01
8TA RLCL
STX RCH
STY ROCH

*

* ANMGLE NEGATIVE?

*
LDA ACH
BFL FXB

#*

* FIX MeElD ANGLE, ADD

*

F XN JSR ADD
Tax
EMI FXM
TS

*

* FIX POS aNGLE, S5UB

*

FXF JSR SUB

FXR CHE #£01
BCC FXO
BNE FXF
LDa ACHM
CHF #$£68
RCS FXF

*

* ANGLE Gk

k3

FX0 RTS

e e e s i i i st i ot s s s

# SINE: AL=GIN(AL

U e e b S o i

SinN.1 48R THA
SIN JER FXA
JBROINT
LDY #5040
STY FLG
*
* REDUCE ANGLE TO <=
*
SEC
LDA ACH
BNE ShiA
LDA ACH
CHMP #EBD
BCC SNE
SNA LDA #$48
SBC ACH

I6D UNTIL AL

I
&

Z6@ UNTIEL ACE60

AC« =188



EB97- B8O 63 4710 Sta ACM

Eays- Lo SA 4928 DELC FLB SIGBN ~
EGo9R- 9 SR 49730 SNE CHE #E£5E
EgTDh- 20 &4 494 BCC SNG ACC =20
EB?F—- A% E4 4956 LDA #+R4
EBAL— ES &3 435 SBC ACH
4978 =
4988 *= ANGLE IM A&, GET AC=SIM{M)
4920 =
EBAT~ @ BE E6 SDBA ShNG J8KR CLF
EBpé&~ % U7 =@A1@ CHF #£57
EBag- 98 04 S020 BRCC SNT
ESAhLH—~ EL &7 5038 INC ACH &-Bb
EGhC— 18 Bs4 SA40 BFL SNEZ
EQnk~ AA SAEE SNT TAX
EgaF- BD 34 E& S5Q6@ LDA TRG,X
EBR2-~ 89 &2 Sava STA ACL
oLasa =
S@AYe * NEG VALUE?
S1AG *
EBB4— 24 SA 5118 SNS BIT FLE&
EBH&— 1@ @F o120 BFL. SNO
ESEB- 2@ FC E7 31324 JSR CHE
ESBE~ &8 514@0 SN RTS
LT e e e o s e o e e
H16@ * COSINE: AC=COS (ALY
517@ - i i 1 e e s e e e T T e e b S g it S 7 e e e
EHRC- 200 20 E? 5180 COs.1 Jd5R THMA
EBRF- 260 21 ET 5190 COS JER CFA FO--&
Eg8C2- 4C 7E E8 LXAGE JME 51N
B e e e e e e e s i i it e
S22@ * TANGENT: AC=TahN (&0
BRG] o e
ERCS- 20 20 E? T240 TAMN.1 Jd5R TMA
EGra~ 2B C4 E? S258 TAN J5R TAT
EGCE— 28 BF E8 5260 J8R CO0%S
EBCE- 20 FS E6 5278 Jd5F BN
EgDl- D@ @4 o280 BNE THNE
EBDE- A% @2 5250 LDe #£(02
EGDE— 8% &2 b i 1] ST ACL
ESD7- 28 CE E9 5310 TNQ JSR TAR
EBDA— 2@ D8 EY D320 JER TTA
Eaph- 2@ 7E E8  S338 JER SIM
EBE@A- 20 Fe E7 5340 JSR TaR
EBEZ- @ 9F E7 5356 JSR DIV
EBES— 60 oDI46B RTS
BT oo oo e e o e
O3B * ARCSINE: AC=ASNAC)
ST 8 e o e e e i i it s i 7 o e
EBE7—~ 20 9@ E9 S40@ ASN.1 J3R THMA
ESEA- AQ 0O 5410 ASKN LDY #£80
EQEC~ B4 SR 5420 S5TY FLG
EBEE~ 4 64 D478 ASNi LLDX ACH
E8Fo—- 10 B&4 S44@ BPL ASC
EBFZ- 28 3C E7 3456 JSR CHEG
EaFs— C& 54 5466 DEC FLG
EBF7—- AR n47@ TAax
E8Fs—~ DR a4 D480 ASC BNE A0V
EGFa—- L6 &2 478 DEC ACHM

EGFC- I a4 3504 BMI ASG



EdFE -~
E908-
E?RZ-—
E?@4 -
E?D5-
77—
EFQ9-
EFac-
ETE-
E9LL1-
EFi3-
E@15-
E?17-
E?iA—

EF1R-
EFL1E-~
ES21-
E9Zz-
ES24~
EF26-
E928-
ESZA~
EF2C-
ESZE-
E9Z0-
E932-
E9T4-

E935-
E938-
E93E-
E93D-
E9IF -
E941-
E944-
EF46-
E948-
E94A-
E94C-
EQ4F -
E752-
E?54-
E9S6—
EQ59-
E9SC-
E9SF-
E961-
E9&T~
E9b6-
E969-
E9&C—
E96F -
E971~
EG74-
E977~

AT
17
Az
AS
CA
ER
DD
99
20
86
=4
1@
20
&HB

28
20
38
AR
ES
BS
AT
ES
85
AT
ES
85
L@

Z@
0
85
g5
10
20
A
Do
A%
30
20
20
Az
86
el
20
2@
A%
DG
20
et
s
2@
1@
20
70

~y
r

SR
ac
57

&2

{72}
x4
Fe
(=1
&3
26

-

a0

o0
EA

20

62
SA
&3
L
aa
&4
o4

20
FS
SH
SA
Q3
a0
&4
B&
&3
B2
()
=12
5l
e
S
A
Q4
p'ber
GE
BA
EC
A
EE
s
EE
1E

] =]

Eé

Eéd

EY
ER

E?
EG

E7

£
EF

E7
EH
ES

£
E?
E7
ES

EZ
EZ

o518
5520
oo
5540
3550
568
5570
=589
5570
S68a
S61@
3620
SHIA
5640
Heaba
5660
L9670
D680
5690
T7@@
=710
5720
S730
2748
5756
o760
5778
5780
I790
SE00
5810
5820
LR
5840
5850
5860
5870
Sa8a
o890
570
5916
3920
5738
5940
5250
39460
5970
S980
5998
HBBa
HD18
L8220
LHATG
604Q
&OER
LHB6G
5078
&80
&H098
H108

A0V

ABG

AGL 1

Aas0

*........_.._-....

LDX
BFL
DX
LDA
DEX
BEG
LHF
EBCC
JSH
STX
BIT
BFL
JSK
RTS

#EIAQ
ASF
HFETT
AL

ABF
TRG, X
ASI-L
CLR
ACH
FLG
ASO
CHEG

* ARCCOSINE: AC=pL5 (AC)

*-.--..-..........._....__......—.—.._....,..,._....._,.....,.__.__,_,._....__,_..._..........._....,..._...,......_,.._

RS,
ACS
CHA

JER
JEKR
SEC
LD#&
SR
STA
LDA
SeC
8TA
LDA
SHC
STA
RTS

TH#A
ASN

#+00
ACL
AL
HEDA
ACH
ACH
#£00
ACH
ACH

AC=A8N

*..._.._...__..._........_..____.__.....,_..._...........,...,...,..,.q,_-..._......................_...__

¥ PARCTANGENT: AC=ATN(ALD)

ATE

ATHM

ATE

TGA
DIVL
ASN1
aTF
INV
als
FLH



ER7F~ 1@ @3 45118 BFL ATO

E?7E- 20 3ZC E7 6120 JaR CHG

E97E—- &3 &1380 ATO RHTS
614@ B 4 e et e LA i o4 S i e e e P e e T e Y P S 188 et
H19B * LET: VARIL=VARZ
G 1AW o e o e e e e e e e i e e e
6178 %
&£188 * ENTRY: PRINTER TO VAR#1 IN ¥ AND FOINTER TO VARBZ IMN X
&190 *

EF7F— A9 B3 5208 LET.Z LDA HFDX

Eorl- 83 L@ 5218 STa CHNT

E983~ BD @@ @& 27| LTL LA VAR, X

E9B&-—- 99 A s &HZEO 5TA VAR, Y

E?89~ ER &40 THX

984~ €8 L2508 IMNY

F98R— C& 68 &HL60 DEC CNY

EY8D—- D@ F4 278 BME LTL

E98F—- &6 =80 RTS
a2 P s 0 e s i s
LI # FETCH AC: AC=VARIARLE
E TN e o o o e
&32@ %
LT = TRANSFERS VARIABLE TO AC
L7438 * ENTER WITH YAR FTR IN Y

5B « FPROTECT PTR IN X

HT60 ®

E7980- Bs GF &E7B THMA STX THF

ERQZ- A2 FD &350 LDX #EFD

E9Y4-- BT 880 Qe L3290 MFL LBAa VAR,Y

EQQ7— 9% AL &H408 STA SCL.,X

E99%-- C8 &410 INY

E9968—- ER L4220 INX

E99H—- DA F7 6434 ENME MFL

EFI9D-—- A4 BF &H£448 LDX TMF

E99F— L8 &£450 RTS
BB Ho o o e e e
&47@ * FETCH RO: RO=VARTAKLE
SHE W rm o e i
HA49F *
6508 * TRANSFERS VARIABLE TG RO
&510 * ENTER WITH VAR TR IN X
6DZEA =

£FAB- BA &5 THMR TXA

E7a1- AR &H54R TAY

EFAZ- AZ FIR &S5 LDYX #%FD

EFad— BY @@ @6 65480 MRL LDA VAR,Y

E9RA7~ 95 SF &£570@ STA THF,X

EFLY- £8 &S80 INY

Evan- ER &390 INX

E?aB—~ DB F7 LoBa BNE FEL

E9AD~ 40 s4610 RTS
662@ B =it i e et T T o 7 e P B Ml kS 11 e e sy e e
H6ZD % STORE: VARIABLE=AC
P e o o e s e s
ahHoE
LHH6@ * STORES A RESULT FROM AC INTD & VARIABLE LOCATION
L&T7A =
HE80 * ENTER WITH VAR PTR IN Y

EQAE—~ A2 FD &HETFE STR LDX #¥FD

E?R@- BS &3 &780 STL LA BEL, X



E9R2-
EFES-
E9H&-
E9R7-
EFEHT-

E9RMA—
EGRC~
ESBE-—
EqCa~-
E9C1~
ESLE-

ESC4~
EQCE~
ESCE-~
ESCA-
E9CE-
E9CD-

B CE-
E7D@-
EPD2-
E?D4—
E?DS—
ERD7 -

EFDE~
E?DA~
E?DC-
ESDE-
E9bDF -
EFEL-

E9EZ2-
EFE4~—
EFES—
E9EB-
E?EY-
EYER-

ESEC-
EFEE-
ESF@-
EFF2-
E9F3-
E9F 5

99
ca
ES
D@
&@

A2
ES
5
CA
16
&8

BS
25
Céa
1@

&

AZ
BS
%
Ca
1@
o

A2
BS
5
Ch
1@
oY%

AZ
B
79
Ca
12
&8

-
-—

RS
P
CA
1&
&0

DA A&

=7

az
=
b

Fa

@z
&2

=27

Fg

@z
52
54

Fe

e
e

a7

L]
e

Fo

Bz
57
=

Fg

@
54
¥

F?

&71@
&T 20
&7
&7408
6758
L5760
&H770
&788@
L7790
&880
4810
6828
&80
&843
&8TH
&£86@
&879
HBBA
&H898
&700
L7183
LF2Q
&FEE
46744
&950
69460
HT7Q
L9580
&£970
7000
7010
7028
70Z6
7040
TasSe
7060
7070
7080
7090
71009
711@
712@
7150
7i4@
71350
7168
7i7@
7186
7170
7200
7210
722@

230
7240Q
72560
7268
7270
7Z80
7298
st 1%

5TA VAR,Y
Ny

INX

ENE STL
RTS

*.._.,._'_._.4._..._...._.-.._.-“......_......_......_...............,.._.,..._._...__..,._,.._,....,....,._.,......,..

* TRANSFER AC T4 RC

* _____________________________________
TaR LDX #5672
TRL Lba ACL ¥

STA RCL, X

DEX

BFL TRL

RTS
*.,.._..._..........._......_..____......_.._.._........__.._._.._.w.—w-—.m—_»—«.—w—*.——w—»
* TRANSFER AC TG TC
*‘,._..._,_‘._um“m..-«.----u-._.--...-—.-.............,_.........._....._..__.........—.._.......,......,m
TAT LDX #3502
TAL LDA ACL, X

STA TCL, X

DEX

BFL Tab

RTS
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
* TRANSFER AC TO 8¢
* __________________________________________
Tak LDY #3073
AL LDA ACL, X

STH GOL, X

DEX

EFL ARL

RTS
R e e e e e
* TRANSFER TC TO AC
* uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
TTA DY #£03
TTL LDA TCL, X

STA ACL,X

DEX

EFL TTL

RTS
* _____________________________________
* TRANSFER TC TQ RC
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
TTR LDX #5@7
TXL LDA TCL, X

STA RCL,X

DEX

BFL TXL

RS
* mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
* TRANSFER QT TO AC
*. _____________________________________
TOA LDX #5082
OAL. LDA BCL,X

STA ACL., X

DEX

BFL QAL

RTS



E9F&-
E9FE-
ESFA-
E9FC-
E9FD-
E9FF-

EARA—
EADZ—
EAB4-
EABL—
EART~
EADT -

RZ
BG
?5
CA
18
Y|

Ad
BE
25
ChA
1@
&0

i
54

ot

Fe

@z
50
52

F3

F19
7E20
7338
7340
750
7360
7I7a
7I08
7356
7480
74i@
7420
7430
7440
7450
7460
7478
7488

* TRANSFER GC TO RC

* _____________________________________
Tak LDX #$@7
ORL LDA GCL, X

5Ta RCL, X

DEX

EFL BRL

RTS
* wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
« TRANSFER RC TO AC
* ____________________________________
TRA LDX #5072
TRA.1 LDA RCL,X

STA ACL,X

DE X

BFL TRA.1

RTS
* ...................... o e i ma —— T Tk b Hert A b



EADA~
EABC--
EAQF—
TSN iy
EALS-
EALL—
EAlB-
EALE-
EALE~-
EAZA-
EAL-
N 2 o
EAZG—

EARS~
EAZE-
EAZA—
EQAZB-
ERZE~
EAZF-
EAGL-
EAT4—
EASS-
EASL—
EART -
EAZE—
EAZT-
EAZC—
EAZE~
EA4Q—
EAdi~
EA43E—
EA4éL—
EA47 -
ER4S -~
EA4C-
EA4E-
EASA-
EATZ-
EASS—
EASE-
EATA—
EASEH-
EASE-

Az
20
4C
DA
26
Al

20

g, R

€
Fh
Ch
D&
&HB

20
B2
AR
BY
AR
29
a8n
8Aa
4R
44
44
44
8D
&4
a4
=12
Al

A
-

7A
E1
20
Es
a4
ce
D@

28

B2
Ag
EZ
Ad

26
12
38
25

ey
i

48

an

EE

FC
3F

44

az
SA

¢ LN G G 10 A
NI W DT

[

b
S

ER
Fa

E4&

FC
FC

a5

1186
1000
1@1@
1028
1238
1@4@
1258
1368
1478
1634
1070
1128
1118
1128
1138
i14a
1150
1168
1178
1184
1196
1204
1216
122

1228
1248
1250
1260
1270
120@
1290
1326
171@
17226
13350
1548
1358
1560
1370
1388
1390
140@
1418
1420
1438
1343
1450
14466
147@
1488
14901
1508
1510
1528
1530
1548
1354
1560
1578

LIN ROMOM.V1L1.FARTA

* &HBCRZE DIBASSEMBLER

* WRITTEN BR/146/84

* BY MICHAEL W. FOWLER

# DISASSEMEBLES CODE FOR THESE
¥ MICROFROCESSORS:

® 5502

= &SSCaz GTE,NCR

* R&ESCAZ ROCEWEIL.L.

# DISASSEMELE "X° LINES

DASMSX LDX
JSR
JHF
DASMEL FHX
JER
DY
JER
JEH
CHF
PLX
DEX
BNE
DASMEBE RTS

#$05
DASHMEBL DISASSEMBLE & LINES
GETCD1

DASMON
HEFIZ
FAUSE
WAITEY
#HFAD

DASHMBEL

* DISASSEMELE ONE LINE

* ...............

DAEZMON JBR
LDA
TAY
L.D#A
TAX
AND
STH
TXA
LSk
LER
LER
LSK
874
=R
LDY

SHOWRT FHY
LIy
JER
PLY
LD#&
JS8R
INC
LDY
CFY
EMNE
JSR
LDA
TAY
LDA
TAY

DSFADD DISFLAY ADDRESSH
(ADDRAL)

NLIMBY T, Y GEYT NUMBER OF BYTE FOR OFRCODE

HE@7 MASE OUT ADDR MODE
BYTONT SAVE BYTE COUNT

GET ADDRESS MODE

ADMODE aNLD SAVE IT
TEMFB2
TEMFQAZ

#EQ1
SFCOUT

{RADDR@LY Y

HEXOUT

TeEMraz

TEMFAZ

BYTONT

SHOWRT

TABOUT

(ADDRAL) GET (QFCODE

OrFTABRL Y



EASF—
EAdl-
ERA&4—-
EALT -
EAsB—
EALT-
EA&LE-
EALD—
ER&E—
ER7D-
EATR-
EA74—
EA7S-
EATL-
EAT7~-
Ea78-
EA79-
EATE-
EA7D—
EADD-
EAgZ-
EAB4 -~
ERE7 -~
EAGA-
EABC—
EAgE -
EAaT1-
B~
EAT Y-
ERTF7-
EATT-
EATA—
EAPC-
EAFD~
EAYF—
ERfZ-
EARd -
EAAT
EARE—
EAAA-
EAAD-
EAAF—
EARL-
EARTS—
EABS-
EART -
EARY~
EABC-
EABF
EACT -
EACH—
EACS—
ERCT—
EACY-
EACC—
EALE~
EADI1~
EAD3~
EADD~
EaDga-

AR
BS
el
cg8
cA
Do
EZ
B
i
o
D@
BA
46
48
40
40
29
ke

-
.

86
AD
20
AL
D@
40
AZ
88
Fo
ED
F@
EB
=1
E&
80
BD
F@
20
ES
8a
Aac
Ci
Fe
€Q
DE
Al
Bl
2@
20
80
AC
(=)
Fo
El
Lt
8@
2@
8
AL
AC
gg

@a
44
A

Fé
IF

@7’
@7
171] 53

Fa

FZ
13
6
AQ

F5
59
@1
41
@D
BC
o1
IF
B9
D3
3

DA

B7
BF
BT
Fé
0%
Gl
aly
59

ED
FA

FC
a5

ER

EE

EE

FA

F3
EA

158a
15378
1608
1610
1628
1658
1640
1658
1668
1678@
14686
1690
178@
171@
172@
1738
1749
1758
1768
177@
1758
1799
180a
1818
1g2@
1830
1846
1856
1848
1878
18850
18783
1704
1918
1920
1938
i74@
175a
1260
1978
1980
1999
2000
201
2026
2050
2B4@
2050
2068
2078
8o
2090
2106
23118
21Z@
217a
214Q
2150
2168
2178

DISFOF

DSFMOD

DSFMDA

DSPMDZE

MODELFP

MODLP2

MODLFE

FRTFRF

FRTRADD

FRTADZ
FRTADI1

FETFIX

FRTFFX

FRTFX1

LDX
L.DA
JER
ENY
DEX
BME
LDA
TAX
AND
P
BNE
TxA
LSRR
(=] 2
i.5R
L5R
AND
ORA
JSR
BRA
LDY
JSR
LDY
EBNE
JMF
LDX
DEY
EBEE
LDA
BEQ
IMNX
BRA
INX
BRA
LDA
BEE)
JSH
ThEX
BRA
L.DY
CFY
BEL
CFY
EME
LDY
LDA
J5R
JSR
EBRA
LDY
DEY
BER
LDA
J5H
BRA
JSR
BRA
L-DX
LDy
DEY

#£02
OFCODE , Y
OUTCHR

DISFOF
(ADDR@1}

HED7
#$07
DSFMOD

HEQ7
H¥E2Q
OUTCHR
DSFMDY
#¥01
SFCOUT
ADMODE
DSEMD2
ENDLIN
H+2@

FRTPRF
FREFIX, X
MODLF3

MODLF2

MODELF
FPREFIX, X
PRTADD
OUTCHR

FRTPRF
ADMODE
H¥0@1
RiL.ADD
#+AD
FRTADZ
#£01
{ADDRELY Y
HEXQUT
PRTFFX
RELADD
EYTCNT

FOETFIX
(ADDRG@1) Y
HEXOUT
FRTADL
FRTFPFX
EMDEL TN
#HEQQ
ADMODE



EADY -
EADR~
EADE -
EAEA-
EAkl-
EAES~
EAE4-
kRS-
ERES~
EAEER-
EAEC~
EAEF -
EAFQA-
EAF2-
EAF4-
EAF &~
EAF7 -
EAFF—
EAFA~
EAFB-
EAFD~-
EAFE—
ERQ1~
EE®#E-
ER@DS-
EB@S—
Ep@g-
EEQ?-
ER@a -
ERE—
EnaD-
EBG@F -~
EBi1-
EB1E~
ERLS—
EBL17-
EB19-
ERiE~-
ERIC-
ER1D-
ER1E-
ER2e—
ER2LE-
ERZE-
EBZ24-
ER25-
ERZH—
EERZA-
ERZR-
ER2C-
ERZD—
ERZF—
ERil-
ERZ2-
ERE4-
EB37—
ERZEA-
EEB3C-
ER3E-
ER40-

Fa
ED
Fa
EQ
80
ES
aa
BD
D@
&8

EQ
8@
a4
AS
1A
ne
CH
1A
D@
C8
AE
EQ
Do
16
D@
£s
56
ag
EQ
DO
A
8@
AD
B1
85
30
68
76
ig
&5
90
c8
Al
95
yel )
50
68
76
18
65
ED
88
80
20
AE
E&
Do
E&
G

ax
3F
@z

Fe

Fz
3F
21

@

Fa
49
3F

21

@1

a9
@an
@4

%}

@an
04
a2
@z
@1
IF

32

ar

@i

F3

rd k3

i

EF
&7
T3}
3F
@3z
48

E

E

F

r
a

E

£

A

c

%

2186
2170
el
221l
2229
225a
2240
2250
226@
2278
2290
2290
2300
271@
2320
2330
2348
2500
2348
2570
258a
2390
24aa
2416
2420
24750
244@
2458
2460
247@
2400
249@
2528
2516
2520

2538

2548
2550
20560
2578
2584
259a
260Qa
2618
2620
2638
2640
2650
Z2&60
2670
2686
2670
2704
2718
A7Ld
2754
2740
275a
2769
277

FSTFXZ

FETFX3S

FETFX4

PSTF XS

RELADD

RELADL

RELADZ2

RELADSD

RELADS
RELADTY

RELAD4

REL.ADS

ENDLIN

ADRINC

INMCADH

BEQ
L.
BER
INX
BRA
INX
BRA
LDA
BNE
KTS
J5R
IMX
BRA
LDY
LDA
INC
BNE
INY
inc
BNE
INY
LDX
CrX
EBNE
INC
BNE
ENY
FHY
FHA
CFX
HMNE
LDY
BRA
LDY
LA
5TA
BMI
FLA
FLY
CLC
ADC
BLC
INY
TaxX
TYA
J5R
BRA
FLA
FiY
CcLe
ADC
BCH
DEY
BRA
JSR
LDX
INC
BME
INE
DEX

PSTFX4
POSTFX , X
FSTEXS

FETFX2

PSTFX1
FOBTFX , X
PSTFXS

OUTCHR

FETFX4
ADDR@1+1
ADDR@1

RELAD]

RELADZ

ADMODE
#¥@AD
RELADS

RELADE

#+0D
RELADS
#ED2
RELAD7
#3501
{ADDRA1) ,¥
TEMF@1
RELADS

TEMFA1
RELAD4

FRENTAX
ENDLIN

TEMF@1
RELAD4A

RELADS
CREOUT
BYTONT
ADDREAL
INCRDR
ADDRA1+1



ER41~ D@ F7

ERg4E-

ER44-
EB47 -
EB4A—
EE4D~-
ERS@-
ERGE—
ERD4-
EBS7-
ERTA-
ERSD-
ER&A-
ER&6Z—
ER&4—
ER&T~
ERb6A-
EBsD-
ER7@~
ER73~
ER74~
ER77—
EBR7A-
EB7I—~
EBG@a-
EBE3-
ERrg4q-—
EB87—
ERsA-
EBBD-—
EBF@-
ERYS~
EB?4-
EB?7 -
EERZA~
ERFD—
ERAG-
ERAS—
EBA4
ERAT -~

&0

@1
o1
32
22
&3
DX
12
ai
42
83
&3
D=
53
@1
3z
2%
&3
D3

o
)

@1

4z
-
=

P!
D3
@i
@1

—_ry

i

22

D3
12
@i
42
@i
D3
21

@i

AZ

2

52

&3

&AW

Gl b3 B3R

i = b3 ORI B

5 I

Rl

PRl
k-

il

i
[

73

A2
@1
3

21
&3

B2
a1
2
al

-
-t

A2
=
et i

i

32

a1
at
&HF

2
42
@1
21
73

@l
32
a1
@i
&3

92
@t
@1

v

£

A
34
@i
@1

-
—r

B
e

42
21
a1l
73

@1

T

et i

2786
2778
280a
2810
282a
20878
284@
28350
2860
2870
2808
2870
2980
271@
2928
290
2948
2956
2960
2797a
2980
2999

Z0ad

310

30408

3050

EBNE
RIS

ADRIMNC

# NUMBER OF INSTRUCTION BYTES
¥ AND ADDRESSING MODE

* ADDR

MODE

* # HYTES =
ACCUM/ IMFLIED=@

¥ ok ok ok ko ok ok ok ok ok oK ook K ¥

NUMBYT

RELATIVE

ITMME

ZERE FAGE

ZF . X
FAS §

ABRSOLUTE

AES,
ARG,
INDI
IND,
IND,
IND,
BIT

- HS

. HE

~HS5

- HS

HS

-HS

. REL

= LPPER NIBBLE
LLOWER NIBBLE

—

b

B 4 2 B B A I S I 8

DIATE

i i

2

Y
RECT
X

Yy

X ABRS

LR L I | - I

PIAZRIEI I23222T2B 1220181 636343D3

BIB1Q1637372D3

12R2920132424 2353201

HIAZDIDIA2RARZIZ2AIZRZAID16T63563D3

12R29201424242320183B1 Q1 737373503

RIAZDIBIDIZEARI2O1Z22Q10163636LD5

1ZRZ72010142423281838101017373D2



EBAA-
EBAD~
EREA-
ERBE—
ERR4-—
EBB7
ERBMA~
ERED-
ERCH-
ERCI~-
EBC4 -
ERC7 -
ERCA—
ERCD~—
ERDE~
EBDA~
ERD4-—
EBD7 ~
EEBDA—-
ERDD-
EREG-
ERES—
EBE4
EBE7~
EREA—
ERBED—
ERF&-~
ERF A~
ERF &~
ERF7-
EBFA-
ERFD-
ECOO-
ECRAZ-
ECQ4~
ECA7-
EC@A—
ECOD—
ECi@-
EC13E-
ECL4~
EC17-
ECiA-
ECLD-
EC20-
ECZE~
EL24-
EC27—
ECZA—
ECZD—
ELEB-
ECEE~
ECZ4~—
EC37-
ECEaA~
ECED-
FlCam—
EC45—

iy
bl

2

73
A

o3
ra

@i
47
873
Cx

-r
P

12
@1
\-‘2

22

-
wt

D=
12
@1
02
83
&3
DE
22
a1
A2

22

-
o

D3
12

@i
2

-
P ]

73
D3
2z
@1
3z

22

63
1z
@i
42
H3
@1
D3

22

Al

-
R

22

63
a

2
i3
42
83
a1
DA

e
R

ai

y
a4
¥
ra

32

@l
73

Al
32
32
@1
&3

fod = b3 TR

& i D

B2
(13

]
-t il

@1

.

A2

22

ik
hL

@1
&3

RZ
ai

-
Iz

@ai
7E

92
az
@1
at

“r
—

@1
32
ai
@1
&3

92
43
@1
a1

22
32
a1
@1
&3
a2
a1
a1
83

At
32

SERNTB

ai

63

~
e

42
a1
al
73

a1

T
x2

B
@1
&%

72
42
D1
D1
735

3040

3g7@

il

RAT S

Ilee

3110

317368

3149

3150

I170 %

LHE B1AZDIBLARI2TZERG1 220101 9363635D5

CHS 1ZEZF20142424272018701BLCE7ET7IDE

SHS 12620101 3232323201 2281016358

FAH3ID3

CHS LIZ2BREIZOLI4242523E20183R1BLAET7EVADE

LHS 2RAZRRBIAZARIZ2ZZAIZ2B1M1 636363D0

JHS LZ2R2Z9Z2@14242523281830101737383DE

CHE 2PAZIQIEEE2EZIZ2012201016T6E630D5

LHS 1ZBRZe20101424232018301R101 737303

CHE ZRAZRIBLIZRZL2E25281 220101 6345463503

LHS 12B29201014:24

CFCODE FOINTER TABLE

@18301a181 737303



EC44— 27 &F CC
EC47— CC BD AF
EC4A— B4 BA 75
EC4AD—- &F 26 CC
ECH@- BD SF D6
ECH5— 89 319@ OFTABL .HE 274FCCUCBD6FBLBATSLFRSCCRDOF B&EY
ECS4- 21 6F &6F
ECD7- CL EBA &F
ECS3AH- @6 BA 10
ECED- 6F 51 CC
ECHD—- RA &F @6
EC&E— @9 3220 LHS Z1i6F&FCORBALFPLBASBLFS1CCBAGFDLDT
EC&4— 5D B3 CC
EC&7— CC 18 @3
ECAR- 8D 824 81

EC&D— @3 8D CC
EC7@3- 18 @3 8L
EC73—~ B 3z21@ LHS SD@ECCCCIBRERDBABLAZBDEC18R3BDAY

EC74~- 18 @AZ @3
EC77- €£C 18 @3
EC74- 8D 8A QC
EC7D- @Z 45 CC
ECH9- 18 @3 8D
ECH3~ 89 3220 LHE IBE@3IAZCC1EAEBDBARCAEASCE 1 BREEDAY
ECB4- 93 4E O
ECa7- CC CC 4E
ECBA-—- &9 8a T3
EC8D- 4k &% CC
ECR@~ SR 4E 69
EC?Z- 09 3230 SHE 93AECCCCCCA4ELTBAT24E49LLSA4ELRRY
EC?4—~ 2R 4E 4E
ECR7- LL QL 4E
EC9A— &9 BA 36
EC?D- 4E 7H CC
ECAB~ CC 4E &9
ECAZ~ @% 3240 LHE Z2A4E4ECCCCAEATBAZLAETRLCOCAELTRY
ECA4~ & @B CC
EE€AT7- CC Bl 2@
ECARA- 7@ BA 7E
ECAD~ @3 9B CC
ECRA- A B0 TF0
ECHE— Q9 3250 CHE 9400CCCCRIABTDBATERDYBLCSARBIBD?
ECR4~ 2D @B 830
ECE7—- CC B1 @
ECRA- 9B BA AZ
ECED— 8@ B7 CC
ECC@- 5S4 @a 28
ECCE~ A9 3260 LHS ZDA0OOCCER 1 002A8AAZBAB7CCEABATREZ
ECC4- 24 a8 CC
ECC7~- CC AE A8
ECCA- AB AT 4B
ECCD- 18 €% €C
ECDR- AE AR AR
ECDE:~ 8C 3278 HE Z2ARBCCECCAEABABASSRBI BLACCAEABARDC
ECBb4—- @F AB AB
ECD7~ EC Ak AB
ECBA— AR AT C7
ECDD- &8 C& OO
ECE®- #®1 AB HI



ECEZ-
ECE4-
ECE7-—-
ECEA—
ECED-
ECF@-
ECF3—
ECF4-
ECF7 -
ECFA~
ECFD~
EDGA-
EDAZ-
ED@D4—
EDD7 -
ED@A—
EDAL-
ED1@-
ED1ZE-
ED14-
ED17-
EDiA-
ED1D~
ED2@~
EDZ3E-
EDZ4-
ED27 -
EDZA-
EDZD-
EDZ@~-
ED3EE—
EDi4—
ED37 -
EDZA-
EDZD--
ED4@-
ED4ZE—

ED44—
ED47 -
ED4A~
ED4D-
EDS@-
EDS3-
EDSh-
EDS9-
EDSC-
EDSF ~
ED&2-
ED&S-
EDR&B-
ED&HE-
ED&GE—
ED71-
ED74—
ED77~
ED7A—
ED7D~

ac
&b
ce
&3
&
&b
aC
id
cC
&3
4@
b6
ac
42
CcC
45
3C

4
)

ac
1E
cC
4%
a3
ce
Bac
3F
cC
=)}
7?9
EF
ac
15
[
51
Y
(™
@ac

41
a1
a4
az
3z
3z
4z
4z
4z

)
e

42
47
42
4z
32
33

s

-r
t

&
bé
AD
B4
=17]

6B
&b
AS
ca
&

3C
42
A%
48
36

a0
ce
A5
78
0

99
3F
AS
5C
99

@9
e
A
84
3

44
4E

53

47
42
473
43
4%
49
4D
4E
pacth

[k
i

~y
Fa

1=
pict =3
4c

40

4
4c

&3
=17
R7
e
&E

&l
(=10
39
cC
&5

ce
3C
B7
ce
43

=0
aC

e

A

e
43

ce
99
54
ce

a1

99
99
F
ce

a1

43
44
4¢
52
53
4.3
&3
51
54
49
4%
aC
41
4K
43
=53
43
44
45

oé

3316

o]
i
k2
=

[
i
Y
8

] L

SRS
Aio@
JE70
3Ix86
FE90
406
416
2420
247Z0
F44A
450
It T
470
3480
24596
I500
010
oG
AR3E6
354a
X500
25482
070

HS

-HS

- HE

. HE

-HE

«HS

IHS

AF ABABRCCAEABARASCYABCLCCRIABRIAL

LH&EAHDEICLLLHLBLEATRTSARACIALLDAI00

1 Z26B6B0CHL6BLEANIRHDLALCLHLBLZA0

42ZICCCCCA2BCABASE7Z048CCA23C4500

1EZCICCCECALABASEITCTECCCER04500

BFYICLECIFYPEIARERLTRLCOCAF IR 1A0

159999CCCLe?3iARYFYRE4CCOy90130

¥ 0OF CODBE TaBLE

OFCODE A8
«AS
- AS
«AB
«AS
. Ab
. AS
ARG
.AS
. AS
- AS
- A8
- AH
- RS
A5
- RS
- AS
. AS
- A8
AS

FHEC/
FBCSS
fREQYS
FBIT/S
FBMI/
SEBME /7
FBFL/
FBR&S
FBRE S
FBRYC/
FBYS/
FCLEY/
ST/
FGLES
LAY



EDB@-
EDBI-—
ED8&—
EDGY -
EDGC—~
ED8F -
ED92-
ED9S~
ED98-~
ED9R-
EDYE -~
EDAL-
EDAS—
EDAaT-—
EDAA~
EDAD-
EDEB-
EDRZ-
EDHS—
EDBE7-
EDBC~
EDRF -
EDEZ2-
EDCS—
EDCB-
EDCE-
EDCE-~-
EDD1-
EpD4—
EDD7 -
EDDA-
ERDD-
EDE®~
EDEZ—~
EDEL—
EDE%-
EDEC-
EDEF -
EDF2-
EDF5S~
EDFg-
EDFE-
EDFE-
EEQ1-
EEQ4—
EE®7 -
EEQA-
EEAD-
EE18-

EE13~
EE15~
EE16-
EE19-—
EE16-
EE1C-
EE1D-
EE1F-

47
43
43
44
44
44
45;
49
49
49
44
a4n
4C
4C
40
4¢
4E
4F
S0
5Q
SE
=0
=0
50
5@
5@
52
52

K
52

[~ ]
=l

[
=

i

™

L4 L

L3

mmaonag

A ot

f

P P ]
93
934
o4
54
54
54
=4
54
54
3F

20
i%
28
2a
20
it
20
e

4D
5@
556
45
45
35
4F
4E
4E
AE
4D
53
44
44
44

s

4F

=M
i

48
48
48
48
4c
4C
ac
ac
ap
4F
aF
54
54
4z
45
45
45
4D
54
%4
=543
54
41
41

1=
532

ps
53

o8
e

50
56
59

bt
59

=y
wh

473
58
39

=@
-
s

41
pct =
oY
52
3@
41
41
]
58
59
41
30
58
a9
42
4C

52

49
=T
33
4%
44
4%
42
41
=8
59
Sa
56
1

-
[f 4
432
a8

31

)

at
2F

3586
ZE90
3660
3610
3620
3658
3640
I656
3660
1678
3686
2690
3708
E71@
I72a
E73E@
1746
TTEA
X750
J778
A780
3758
3800
3818
820
36830
840
1858
38460
3870
3880
et= i
3900
3910
E920
I3EE
3740
3906
3960
3976
3780
396
4000
431 @
4020
4BE@
4048
4@35@
40463
4@7@
4280
4290
416
411i@
4120
4138
4141
415@
43160
41780

RS JCHRPS
.AS SJCRX/
A5 SERYS
LAS /DEC/
RS FDEXS
A /DEY/
RS SEOR/
A8 JINC/A
LAS SINKS
AS S INYS
LA AN
LAB /JIEBR/
LAS /LBAS
RS DX/
RS DY/
A5 LSRR/
RS ANOF/
LAS SORA/
. RS /PH&/
RS SFHF/
A5 SFHX/
A5 JPHY/
RS /FLAS
LA APLRFS
AR FPLES
SAS APLYS
LAS /RMES
-AS /ROLS
-AS FRORY
LAS ARTI/
-AE SRTSS
A% S5BC/
AS /BELS
A5 /SBED/
SRS /SELS
LAS /SMES
A8 /STAS
LAB /BTXS
LAS /BTYS
A8 /BTL/
A8 STax/s
LAS STAY/
A5 STREY/
LAS /TSRS
LAB STHXS
A5 STXAS
LAB STRSS
LAS STYA/
SRS SRS

S i s i i i i i s T 1 i A T s P T o Tt i ML Ll s s il S i e i e

* ADDRESS MODE FREFIXES
*........................._.._.._.._.._.._-....._...,._._............,......._,,_.,_,.,,_,.__‘_....__.....,...._......-..
FREFIX .AS% /7 %/

HE @@

SRS S #ES

LHE @2

SRS S ES

LHE @

L2837 ¥/

wHE 20



EEZR- 200 24 4180 WAS 7/ %/

EEZZ- 00 419@ JHS 20
EEZZ- 20 24 1200 LAS S &/
EE2S5- 0@ 4710 .HS 0@
EEZ6~ 20 24 4220 .OS 7 %/
EEZ6- 0® 430 .HS 20
EER9- 7@ 24 47240 LAS &/
EEZH- 00 425@ JHS 2B
EE2C- 20 28 24 4260 NV € Y
EEZF~ 0O il .HS 00
EEZQ- 20 28 24 4280 CAS /%7
EEZ3~ 00 4299 .HS @0
EERZ4~ 20 28 24 4700 - RVENE ¥
EEZ7~ B0 4310 .HS ©2
EEZB~ 2@ I8 Z4 4320 LAS /(%7
EEZE~ 29 330 .HS @@
EEZC- 20 243 4340 LGS 7 &/
EEJE-~ 00 4TS JHS 20
BRESD e e e e
AT7@ * ADDRESS MODE FOSTFIXES
BEBP  #enmmem e — e
EEGF- 20 39 POSTFX .AS / /
EE40~ 00 4400 JHS 20
EE41~ 20 4410 LAS /
EE4Z- 0O 4420 .HES 02
EE47~ 20 4470 LAS /7
EE44~ BO 4440 .HS @D
EE45~ ZC S8 445 JAS /XY
EE47- 0@ 4460 LHS 00
EE48- 2C 59 4479 JAS 7 ,Y/
EE4A~ 0O 4450 .HS 08
EE4B~ 2@ 4490 AS /7
EE4C— @0 4500 .HS B@
EE4D~ 2C 58 4510 RS /L X
EE4F— Q0 4520 LHS 08
EES@~ ZC 59 45750 A5 /Y
EESZ~ 00 454 _HS P@
EESI~ 29 4550 SAS )/
EES4~ 00 4540 .HS 20
EESS— 20 58 29 4570 CAS /LX) 7
EESB- 0O 4580 JHS 2B
EES9— 29 20 59 4590 CAS /Y Y/
EESC- 20 4680 .HE 22
EESD— 29 2C 58 4610 BB Y K
EE6O— P 4420 .HS 00
FE&1- 20 24 4670 LAS /L E/

EEAT— B8 44449 JHES 0B



EE&H4—
Eb bbb~
EE&E-
EEGR-
EE6D-
EE70-
72—
EE735—
EE74-
EE7S—
EE7V ~
EE7F—
EET7H-
EE7C—
EE7E—
EEdi-
EEga-
EEg5S—
FES7-
EE8A~

EEBD-
EEBE—~
EE?@—
EEZ1-
EE®5—
EE?4~—
EE9b6-
EES7 -
EEGT—
EE?A-
EEYC~-
EEZD-
BEYE-
EEAD-
EEAZ—
EEAS-
EEAS—-
EEAL-
EEAB-
EEA?~
EEAR-
EEAC~
EEARE-
EEAF -
EER1-
EERZ -
EEE4 -
EERS—
EERT -

H4
A
B2
A2
no
F@
E8
ESQ
ES
E
id
8@
£d
BD
835
EQ
BD
8o
(=18
AC

24
Fa
2E
FA
a0
]
36
88
2
as
44
&1
4D
Fé
54
&
a7
Ch
an
c4
aC
BA

o3

€D
o4
Fa
=8
DH
473

2E
2E
]t
il
8D
ag

%
11
Fa

8D
43

a8n
44

45
1@

EE

EE

EF

EF

EF

EF

EF

F@

EE

Féa

EA

F1

Fi

EE

EE

EE

29
F4

120a
Lana
1018
120
1038
1@48
1951
10468
1718
1880
1098
1100
1118
l1iz@
1138
114@
1158
1168
i174a
1180
11749
1208
1218
1220
123268
1248
1256
12468
127@
1280
1290
1208
1310
1320
1228
1z24@
1E58
1360
1=78
138@
1390
1406
1410
1428
1430
144@
145@
146Q
14760
1483
1450
1508
i91@
1529
1530
1548
1550
1568
157@

LI ROMON.WLILLLPARTS

* MOMITOR ROUTINES BEGINNIMNG
* AT 008

DACMD  STZ BUFCNT  START AT BEGINNING DOF LINE BUFFER
DOCMDI LDY BUFCNT  GET POINTER TO LINE BUFFER CHAR
LDA LINRBUF,Y NOW GET A CHARACTER
I.DX #ZERD GET COMMAND TABLE FOIMTER
DOCMDE CHMP COMTAR,X IS5 THIS THE COMMANDT
BEG DOCMDY  YES, NOW GO JUMP TO COMMAND ROUTINE
INX NO, LOOE AGAIN
TNX
INX
CRX #$36 END OF TABLE?
EFL DOCMD4  YES, SBEND ERROR MESSAGE
BRO DOCMDZ  NO LOOK SOME MORE
DOCMDE INX GET THE ADDRESS OF THE ROUTINE
LDA COMTAR,X
STA ADDRTR
INX
LDA COMTAE,X
STA ADDRTE+1
JMP (ADDRTEY AND JUMF TO IT
DOCMDA JMF ERRORX

B ettt et 4t o i 1 o T T TR T P T . T A Aokl AL S Lo s i s £t e T

* COMMAND TABLE

COMTAR .DA #'F
DA BETAL GET ADDRESS #1
TSI | B
DA BETADZ GET ADDRESS #2
LA H T
DA GETADSE BET ADDRESS #3
DA #
D& GETVAL BET A HEX VALUE
L6 #
LD GETVAL BET SOME MORE HEX YALUES
LA H'D
D& LINDAT DISFLAY & LINE OF DATA
DA #'M
DA MOVMERM MOVE SOME MEMORY
DA o#Y
- DA MEMCHF COMPARE TWO BLOCKS OF MEMORY
DA #'G
- DA GOJLUMF JUMFE TO AN ADDRESS
DA #E3D
.DA MXTLIN MEXT LINE
LD #H L
. DA DASHMSY DISASSEMEBLE SOME MEMORY
DA #°5
.DA SETIME SET THE CLOCH
DA #°T
DA GETIME DISFLAY THE TIME
LR #X
. DA SLAVE TRAMSFER DaTA TO/FROM FPARALLEL PFORT
LA #C



EERB—
EEBA~
EERE-
EERD~
EEBE-—
EECA~-
EECT—

EECE-

EECE-
EECS-
EECT—
EECE-
EEC{T~
EECD-

EED@-
EEDZ~
EEDS~
EED7 -
EEDA-
EEDD~
EEDF -
EEEL1-
EEEZ-
EEES—
EEE?-
EEEC-
EEEE-
EEF1-—

EEF4-
EEF&-
EEFE-
EEFA-
EEFC-
EEFE-
EF Q@
EF@2-
EFB4-
EF@&—
EFO&-
EF@QE-
EFOD-
EF@F -
EFi1-
EF 14~
EF 15—
EF17-
EF 16
EF 10~

&0

A
48

AP 7

3A
48
&E

AD
29
i
ad
AD
€9
D&
A
8D
&C
AD
29
8D
4cC

Az
B84
aa
Az
86
82
AZ
84
E&
A
B9
t= ]
Et
A4
BY
AR
AS
7@
Ab
95

F4

F4a

EE

i
ta

AF

&1

T
et

a4
&i
/e
4C
4
A4

= -r
[ P

&afF
&l
E3
&1

e
i b

@i
0
A
@z
0
a4
D5
38
2E
2E
2]

35
2E
ZE
20

35
ER@
0
R

2R

rik

E®

ED
Cca

Ao
aa
EQ@

E®@
Fa

1580
1590
1 603
i61@
1620
1650
1648
1 &5
14668
167@
15680
16596
1706
171@
1728
1728
1748
1738
1768
1770
1768
1790
1806
12310
1820
18%0
1848
1858
18460
1870
1880
1854
19800
1218
1920
13238
1944
1956
1768
1973
19804
1978
2008
2016
2020
2038
Z04@
2056
2060
2074
2086
2076
210
2111
2128
2176
2140
2156
2160
217@

DA BERCOM TRANSFER DATS TO/FROM SERIAL

DA H#K

DA RMTCOM TRANSFER DATA VIA RF MODEM
~DA #U

DA GODOIT LSER MOMITOR COMMAMD

A #'E

DA ENTLIF ENTER LIFE ROM IF AVAILABLE

Bt e e e e e s e e ol v el M o ek bt ) o A AL lalas L = i st s e

# USER MONITOR COMMAND

P e rnm i i i e e s e e i e ke T b b e i LR AR Sl e e L e e mnm s e

GODOIT JME (LISRMON)

GGILMP LDA /GETCMD  SET UF 4 RETURN ADDREGSH
FHA
L.D# #GETCMD
DEC
FHA
JHF (ADDRAL ) AND JUMFP TO THE ROUTINE

EWNTLIF LDA RITOUT+1
AMD #+ET
BRA #3004
STA EBITOUT+]
LDA COA0
CHMFP #$$4C
BENE ETLIF1
LDA #¥34
STA CURBNK
JMF (LIFEAD)

ETLIFL LDA BITOUT+]
AND #HFED
8TA BITOUT+I
JHF BETCMD

B e e o e ke ke o bl ek Wbk ook R hL i e S A im Ll i e e R e e L e

¥ GBET ADDRESS

GETADL LDY #+01 ADDRG1
STX CURADD
ERA GETADD
GETAD2 LDX #3037 ADDRAT
STX CURADD
ERA GETADD
GETADT LDX #3505 ADDRB
§TX CURADD
GETADD INC RUFCNT
GADD®L LDY BUFCNT
LDA LINBUF.,Y
5TA TEMFB4
ING BUFCNT
LDY BUFCNT
LDA LINBUF,Y

LDA TEMFA4
JER ABCHEX
LDX CURADD
ST4 ADDRBL X

FORT



EF1E- B4
EFiF—- 29 @1
EFZ21—- F@ D7
EF23~ E& ZE
EF2S— Co 3B
EF27- 40 B
EF2a- AS 30
EF20- C% @Z
EFZE-~ 10 @F
EF3@— 18
EFE1- &9 @X
EFZZ- 85 30
EF35—- a5 ZE
EF37- 38
EFZE-- B9 O3
EF3A- 83 ZE
EFZC~- 40 @6
EF3F- E& ZE
EF41—- 4C &6
EF 44— 20 &7
EF47- AR AQ
EF49- 26 48
EF4C—

EF4C- A5 40
EF4E—- CD DZ
EFEi- D@ @5
EFTIZ- AL 3F
EFS5- CD D1
EFS8- F@ 29
EFDA- 28 37
GAIN

EFSD— C% @D
EFSF— F@ 22
EF61- 28 FL
EFsd— &4 E7
EF&s— 280 B2
EF&7—

EF&F— E&H FF
EF&B- DB B2
BEF6D- ES 40
EF&F—- E& 37
EF71- A9 @7
EF753- £S5 Z7
EF75- 1@ EF
EF 77—
DISFLAYED?
EF77- AS 48
EF79- Co 42
EF78— D@ @4
EF7D— AT IF
EF7F— C5 41
EFg81—- %@ Ci
EFBE- E& ZE
EFgo— 40 &b

Er

EF

EE

F

FC

FF

FF

FC

EE

2186 TXA

2170 AND #7801

2200 RED GADDAZ

2218 INCG BUFCHNT

2220 DEC CURADID

22ZD JMF GADDEL

2248 GADDRZ LDA CURADD

2250 ErMP #3022

22468 EFL. GADDGE

2278 CLc

2280 ADC #¥823

2290 5Ta CURADD

2508 LDA BUFCNT

2316 SEC

2328 SHC #EA3

2336 STHA BUFCNT

2248 JMF GARDB1

23568 GADDAS INC BUFCNT

2368 JdM GOCMD1

L B

2384 » DISPLAY LINE OF HEXx DATA

g G B

2488 NWLNDT JS5R CROUT NEW L. IME

2414 LDY #¥40

2428 JER FRLISE

2434 FCHMPD ADDR@Y1 , ZERONM

ralrai i e LDA ADDRA1I+1

Qaba - CHMF ZEROMM-+1

QB = BNE =1

one6 i.DA ADDREL

f(aad - CHP ZERONM

Qo )

2448 BEER L NDT@2

2459 JER WATTEKY IF KEY PRESSED WAIT UNTIL KEY FPRESSED A
24466 EMF #¥0D

2470 REE LMDT®Z

24860 LINDAT JS5K DSFADD DISPLAY AN ADDRESS
2450 BTZ INDEX1 SET WP BYTE COUNTER
2500 LNDRTAL JSR QUTRYT DISFLAY A BYTE

201 »INCD ADDRO1 INCREMENT THE ADDRESS FOINTER
relralrr B INC ADDREIL

alridvdts g BNE :1

DB - INC ADDRALI+L

aaaa =1

2520 INC INDEX1 AN THE BYTE COUNTER
2978 L.DA #¥Q@7 8 BYTES DISFLAYED OM THIS LINE?
2548 CMFE INDEX1

2E5a BFL. LNDT®?E NO, DO SGME MORE
25460 *CHMPD ADDR@1 ,ADDRGZ2  ARE WE FAST LAST ARDRESS T4 BE
aRaa LOA ADDR@1+1

alr v 17 B CHMP ADDRAZ+1

i L B BHE 11

ralal v LDA ADDRO!L

B2aaa > CFF ADDRAZ

PAd@= =1

a7 BCC NWLMDT MO, DO SOME MORE
2.0 LNDT@2 INC BUFCNT YES, GO GET NEXT COMMAND
25943 JME DOCMDA



ZEHZM A s o e e
EFB&— 26D GETVAL XCMEFD ADDREL , ADDRAZ
EF88- AL 48 DA 1.DA ARDROBLI+1
EFga— C5 42 BRBa > CHE ADDRAZ+1
EFgC—- DB @4 RAABEA EBNE 21
EFgE- AS ZEF Paaa - 1.DA ADDRE@1L
EFe@- CS 41 ratralvilr e CHMF ADDRAZ
oBad: ¢
EFQ2- 98 23 2440 HCC GETWVL1
EF74— E& 2 rf chatr INC BUFCNT
EF%&6— A4 ZE 2660 LDY BUFCNT
EF?8— B9 0@ B2 2578 DA LIMBUF,Y
EFeR— 85 36 2680 8TA TEMP@S
EFFD~ E& ZE 2690 ING BUFCNT
EFYF- A4 ZE 2708 DY BUFCHNT
EFal- B2 20 B2 2710 DS LINBUF Y
EFA4-— A4 2720 Tax
EFaS- A5 3o 27353 LDa TEMFAG
EFa7- 20 E@ FI  Z74@ J5R ASCHEX
EFaR— 92 IF 2750 BTR (ALRDRAL)
EFAC— 2763 *INMCD ADDRG1L
EFAC— Eé& 3F BEBE > INC ADRDRAL
EFRE- D@ a2 HARA Y BNE 1
EFRE- E6 482 el INC ADDRALI+1
BAAGE: 11
EFBRZ- Eé& ZE 2770 IME BUFCNT
EFB4-~ 4L && EE 2780 JHMFP DOCHMIDN
EFR7~ E& ZE 2798 GETVIL.T IMC BLUFCMT
EFR®- a4 ZE 28048 LEY BUFCNT
EFRE- BY @@ @842 Z818 LA LIMBUF,Y
EFRE~ 8% Zé 2820 STA TEMFES
EFCHA— EBEé& 2R Faza IMNC BUFCNT
EFCE~ &4 2 2840 DY OBUFCNT
EFC4— BY @@ G2 2868 DA LINRUF,Y
EFC7—- AA 28360 TAX
EFCB- A5 36 =870 LD TEMPBS
EFCA—- 20 EQ FI ZBEA JSR ASCHEX
EFcD- BS 26 2850 STA TEMFAS
EFCF- /5 36 2P0 GETVLE LDA TEMPRS
EFDi- 92 ZF 27918 874 {ADDRG1)
EFDE— 2920 FINCD ADDRAL
EFD3- Eé& GGF o6 > ING ADDR®1
EFDE- DB @2 ralrra e BME 1
EFD7— E&6 4@ Da3aE - IMC ADDRELIY
PR =1
EF D 2956 HoMPD ADDRGL , ADDRED
EFD%- A5 4@ rdr {rile e DA ADDR@L+1
EFDR- 5 42 Aaaad - CHMF aDDRAZ+1
EFDD- D@ @4 nBaa BNE =1
EFDF- AD 3F vl e I.DA ADDRG@E
EFE1—- CS 41 aaea CHMF ADDRAZ
aaaa: i
EFES—~ F@ @2 2944 BEC GETYLZ
EFES- 8@ Ed 2958 BRA GETWVL.Z
EFE7— AD 3é 29460 GETYLI LDA TEMFGED
EFEY- 92 35F 297a ST (ADDRAL)
EFER— 2980 *IMCHD ADDRG]

EFER~ Eé& FF aBaa INC ADDR@1



EFED- D@ @2 s BNE :1

EFEF- E& 40 DRRG > INC ADDR@1+1
Paea: ;1
EFF1- Eé& ZE 2990 INC BUFCNT
EFF3— 4C &&4 EE 3000 JMF DOCMDE
FEAEEB o oo

2B « MOVE RBLOCEK OF MEMORY
FAEQ ¥ ¥DESTETRT.ENDM

D) H e e ot o e o ki i e
EFFe— 20 FE EF 268358 MOVMEM JSR MEMMOV
EFF9— E& 2 I0&0 ING BUFCNT
EFFB- 4C &6 EE 3078 JMFP DOCMD L
EFFE- 388 MEMMOV CMPD ADDROL,ADDR@S
EFFE— A% 4@ RO - LA ADDRA1+1
Faaa-— 5 44 DA - EMF ADDRBI+1
Faaz- D@ B4 v 1 17 BNE 21
Fpag- A% Ik kTl e LDA ADDREGL
Fags—~ C5 435 BORAA CHF ADDRBE
paaAx »1
Fagg- F@ a4 S@5a BEG MEMOVI
FopAa- REA 21 2120 BCS MEMOWVE
FRaacZ- B @t Zli@ BRA MEMOV2
FARE—- &8 31280 MEMOVYI RTS
Fear— R2 4% 3138 MEMOVRZ LLDA (RADDRAI}
FAl1l- 92 EF I14Q STA (ADDRBI)
F@13— 3156 *CHPFD ADDRGE, ADDREZ
Fa13—- A5 44 2Ba - LA ADDRAZ+]
FALS— CT 42 QAR CMF ~ADRDR@BZ+]
F@ai17- D83 @4 QBB BME :t
FA1%9- A% 43 aAGG > LDa ADDRBZ
Fatge~ C5 41 Q2B EMFP ADDRBZ
PRdBEr 1}
Ferltp— F@d EF 31460 BEEr MEMOV]
FAIF- 3174 FINECD ADDRAS
FALF— E& 475 BadaE - NG ADDRBS
Fazdr- D@ 2 2000 BMNE =21
Fa2i- E4& 44 QBEG > NG ADDRAE+1
@A i
Fazos— Z18@ *INCD ADDRBAL
Fals- Es IF 2000 - INC ADDRA1
FRe7—- D@ a2 aaRe > BNE 21
Faiy— £E4H 48 BARA > ING ADRDRBA1-1
agda: 1
FR2e— 8@ k2 F19a BREA MEMOVZ
FazDh— 8 323 MEMOVE SEC
F@zZeE— AS 41 210 LDR ADDRBZ
FARO—~ ES 43 230 SRC ADDR®E
FB332- B3 =3 3238 STa TEMPAZ
FAZ4— A% 432 2240 LLBA ADDRAZ2+]
FA3&6—- ES 44 BR2EEH SEC ADDRBZE+1
FAiB- 8% 34 TZED 5Ta TEMFAZ+]
FA3n— 18 Z278 eLe
F@EIR- AS 33 F288 Lba TEMR@2
F@3h— &5 3AF IZ93 ADC ADDRAL
F@ZF- g5 IF 2300 SThA ADDE@]
F41—- AS 54 EFri1@ DA TEMROZ+1
Fogd4z-—- &5 4@ 320 ADE ADDRBI+1
F@da5— 85 44 REEB STA ADDR@1+1
Foa7- BZ 41 2249 MEMOV4 LDA (ADDROZ)

F@47- 92 3EF IE50 STA (ADDRAL)



F@4E~ 368 *DECD ADDRAZ
Fadbe— a2 FF aoBe - LDX #FFF
FB4D~ Céh 41 QARG - DEC ADDRGZ
FB4F— E4 41 pooa > CrX ADDRB2
Fasli-- b@a @2 Ba0a = BME :1
FAn3—- Cé 42 QRADA > DEC ADDRBZE+1
Qeadx i1l
FR5a- JIF7D *DECD ADDREL
F@a3— A2 FF ADAG = LDX #¥FFF
Fas7- Ca ZF 2ABG > DEC ADDRG1
FR3I%- E4 3F 2000 CHX ADDRGI
FASE- DB @2 aaaa > BME 11
Fasb- €& 44 @0 - DEC ADDROL1+1
QBB =1
FasF — 3xe6 FOMFD ADDREZ, ADDRESD
FRASF—- &% 42 ulrnlnlais LDA ADDROAZ2+1
F@bi— C5 44 el Ll CMP ALDROE+]
Fdor— D@ 94 DA - BME ri
F@eS-- AD 41 AAGA > LDA ADDRA@Z
FB&7~ C& 43 eairilhlra g CHMF ADDRAZ
QaAd - 11
Fas9—- RB& DC 3350 BCS MEMOVA
Fase-—- 80 Al 4@ BRA MEMOVI
T L[ e e o e o o et i et it i i i s e e e
J42@ * COMPARE A BLOCK OF MEMORY
TR T K o e
FA&D—~ RZE 43 3443 MEMCHMFP LDA (ADDRE)
F@aaF- D2 EF 3458 EMF (ADDR@1)
F@71- F@ @3 3460 BEG MCMF@AL
F@75— 2@ 95 F@ 34780 J8R DGPMEM
F@7é& 4@ MCHMFA1 >CHMFLD ADDRGZ ADDRED
FB76— Ah 42 DRAGB > LDA ADDRBZ+1
F@78- Co 44 BRAEA CHMF ADDR@3E+1
F@7a—- DD @4 DB > BNE =1
FR7C~ A% 41 ARG = i.DA ADDRG@Z2
F@7eE~ L5 435 RADo > CHF ADDROS
ueear 11
Fege- DR B85 3490 BNE MCMPBZE
Faga—- ES ZE 50 INC BUFCNT
Faga- 4C 646 EE 3518 JHF DOCMD]
FAag7 - IE520 MCHMFET FINCD ADDRAX
FRE7— k& 473 aB6ea - INC ADDRASZ
FaBY-- bz Az Daae = BME =1
FR8E~ £& 44 BB - INC aADDRAZE+1
Qe 21
Fagh—- 303 *INMCD ADRDRGL
FA8D— k& 3F QRaaa INC ADDR@L
FagrF- D@ B2 DB - EBNE :1
F@71- E4& 4@ 7y {7 1ra 72 g ING APDREL+1
aaae - :J
F@93- 88 DA 3548 BRA MEMCME
Faeo—- 20 FC F3 35358 DSPMEM JSR DEFADD
Faeg— 20 B2 FI  I560 JS5R OUTEYT
Fage- 20 &C FC 3570 JER SFOUT
FA9E~ A% 28 358 LDA #%28
Faad- 20 A FA 3598 JSFR OUTCHR
FOAT— BE 43 3408 LDA (ADDRBI)
FRAS—- 20 B9 F3 34616 JER HEXOUT
Fapg- A% 29 TH2B LDA #F29
Faan-—- 2B AB Fa 2630 J8R GUTCHR



FRaD-
FaRe-—
F@arz-
Foas-
Faps-
FaRa-
FageC—
FARD—
FORE~
FaCa—
FROLS~

F@ac4--
FBC&—
FBacg-
FRCA—
Face--
FRACF -
Fan2-
Fanz-
FaDnag-
Fahé--

FBD8~

FODB-
F@DE~
FREL-
FREZ~
FOE&-
FREF~
FOEC~
FREE-
FOF@-
F@F Ji-
FOFS-
FBF7-
FOFA-
FOFC-
FOFE-
Fi@i-
F1@4-
Fla7-
F1o9-
F1oc-
F 1 QE~
Flii-
F113-
Flig-
Fli6-
F1i9-
F11C-
F1iF-
Flza-
F 125

2@
AR
2@
]
Ce
Da
&E
&8

E&

4C
&HB

AT
c3
Fa
8@
20
28

Eb
D@
Eé

4C

=R
20
&4
20
20
AD
o
D@
4
oo
1%
4C
Al
a4
20
20
4C
a4
B
F@
20
Es
8@
&0
AD
CF
D4
L
ne
CF

&7
=17
48
37
@ap
g

2E
a0
@z
il

FC F

3F
@z
4

35

11
S@
37
a7z
aF
@aa

y

@as
EC
DA
DE
1A
37
a7z
a4
i@
37
16
@7
&R
37
Fz

(278
c2
Al
Ci
Al
D2

FC

FC
FC

FaA

E&
Fi

Fi
Fi
@x

Fi
F1

Fl
Fi1
Fa

Fi

Fi

D2
CF

<
€4
Cs
A

ZHA0
3558
3660
34670
3680
3698
3706
7@
X7z
3754
I74Q
3758
I760
A77@
x780@
3798
3808
810
3820
B30
3846
ralr Jra i e

ARAR

Qa8

anaa -

3850
386@
870
3880
3890
3900
3910
3920
3930
394Q
395@
2960
3970
39H0
3990
1000
4010
40720
4930
4B4@
4850
4046
4070
4080
4090
4100
4110
4120
4170

JER
LDy
JER
J5H
CMF
BHNE
Fl_A
FL&
IMC
JMF
MCHFBZ RTS

METLIM LDA
CHMF
HEE
BRA
NXTLN1 JSR
JSR

CROUT
H¥00
FAUSE
WAITEY
#EOD
MCMF@B2

BUFCNT
POCHD1

BUFCNT
HERA

MXTLN]
MY TLNZ
DSFADD
ouTERYT

+INCD ADDR@1L
INC ADRDR31

BNE
INC ADDRB1-+1

HE |
MXTLNZ JIMF

H

GETCHMD

P e e 2 e e o e e b fH e LA Lk A EL L S s e e e e S

* SLAVE TO REMOTE COMFUTER
* FOR LF/DOWNLOADING VIA FARALLEL

e e s e e e e e e e o e R s L i St it s

SLAVE J8R
J5R
S_AVIA 5T
JoR
ISR
LDA
e
BME
JME
SLAVZA CHMF
EBNE
JMF
ERRXXX LDY
57Y
J5R
J8R
JMF
MSGOUT LDY
LDA
BEG
JSH
INC
BRA
MSGEND RTS

LOSFD
IMNTAPL
IMNDEX]
MSGOUT
RECCHMD
MSGERLIF
# R+¥80
SLAVIG
HANDLH
# ' S4+£80
ERRXXX
HANDL. S
HELA
INDEX S
MEBGOLUT
FIATNF
ERRORX
INDEX 1
MEG12@,Y
MBGEND
SMNDECHR
ITMDEX 1
MSEOUT



Fiz8-
F1ZE-
F12E-
FL12F-
FiZ1-
F1Z4-
F1:7-
Fi3a-
F1ED-
F140-
Fi42-
F145~
F148-
Fi4B—
Fl4g~

F1o0-
Fi1a2-
Fl154-
Fl156-
F1E9-
F15C-
F15F-
Fléd-
Fl&a4-
F167-
F1&A-

F16E-
F16E~
F171-
F173-
F176-

F177-
Fi76—
F17€-
FL7E~
F18@&-
F1835-
F18é&m-
F139-
F1B8E~
F18E~

FlaF-
Fi191-
F194~
F197-
F198-
F19a-
F19C-

Cx
(W3]
c4
(=31)]
(Al
04
CF
C5
ce
8D
AD
D4
CF
€S

=5

AR
800
A
FC
YC
C
an
A7
an
8D
5@

8D
2C
1@
AD
LB

2
F@
o9
D@
=@
4
20
i
AD
&

(A1%]
20
FP
ca
ce
D@
&8

CF
i

%)
D3
AR
A
C3
D&
an
D3
AR
A
LE
@

FF

=
ra

A
21
33
@

e
[

20
31

33

L g L}
k3 R b2

BF
An

1% 1)
o4
13
=1
EC
7|

2@
Bé&
ae

L b

F

oD
CE

£5

L)

D4

"
.
CS
£5

Co
D4
D3
c4

EQ
EQ
EQ
E@

EQ@
£

EQ
E®@

E@

FA

F1
Fa
E@

EQ

F1
Pz

4140
4150

41460
4178

4180
4190
4200
4218
4220

250
3240
4250
42460
427@
4780
429Q
A0
4710
43720
4330
4340
4350
4360
AT70
4380
43599
4400
4410
4450
4430
444
4459
4440
4470
4480
3450
4500
4513
4520
4530
354@
4520
4560
4570
4580
459
4600
4610
4620
4670
4640

MEGIA2 .AS —/ *ROBOT READY FOR COMMAND/
LHE 8DAd

SETRCY .AS —/ SET T RECEIVE/S
.HS Bbak

SETSND .AS -/ SET TO SERD/
-HE 8Dad

INTAPL LDA #FFF
BRA INTFIA
PIAINF LDA #5008
INTFIA STZ FPARADD+1
5TZ FARADD+Z
STZ FARADD
STA FPARADD+2
DA #3320
5TA FPARADD+]
STA FARADDH+E
RTS

SNDCHR STA PARADD+Z SEND CHAR TO FORT A
SNDWAT BIT FARADD+3I SEE IF CHAR TAKEN
BFL SNDWAT
.bfs FARADD+Z2
RTS

RECEEY JSK INCHAR
BEC RECCHR
CHF #+a%
BMNE RECCHR
JSR PIAINF
JME ERRORZ
RECCHR RIT FARADDHL DATA READYY
BFL RECKEY
L4 FPARADD GET DATA
RTG

RECCHD |.DY #&00
NXTCMD J8R RECCHR
STA MSBELF ,Y
INY
CFY #¥05
BHE NXTCMD
RTS



BTG o o o s e e
4660 * GET TRANSFER ADDRESSES

BETD W e e
F19D~ 84 37 46B@ YFRADD STY INDEXI
FI9F- 20 B7 F1 4690 JSR MSGOUT
FlAZ~ AD Bl 03 4700 LDA MSGEUF+1
FL1AS- 85 40 4710 STA ADDR@1+1
FLA7- AD B2 BF 4720 LDA MSGBUF+2
Find- 85 3F 4770 STA ADDRO1
FLaC- 18 4740 CLC
F1AD- AD B4 B3 4750 LDA MSGHUF+4
FIE@- &5 7F 476@ ADC ADDR@!
FiEZ- 8% 41 4770 STA ADDROZ
FiR4~ AD @3 @3 4780 LDA MSGERUF+7
Fi1RE7~ 65 4@ 4790 ADC ADDRO1+1
FIEG- 85 42 4800 STA ADDRE@Z+1
F1BE- &@ 4810 RTS
BBRAD Mmoo o e o o
483@ * RECEIVE ELOCK FROM FARAL
BBAD o e
FIEC- AQ 1E 4850 HANDLR LDY ##1E
FIRE~ Z0 9D F1 4860 JSR XFRADD
F1C1~ 2@ 86 F1 487@ HNDLR1 JSR RECCHR
F1e4- 92 3F 4880 STA (ADDRB1)
F1C&- 4850 >INCD ADDR@1
F1C&4~ E& 3F 0000 > INC ADDR®!1
FIC8- D@ 02 2000 ENE 11
FICA- E& 40 0B INC ADDRO1+1
2Oea: : 1
Fico- 4900 *CMFD ADDRB1 , ADDRAZ
FICC~ A% 40 BREE > LDA ADDR@1+1
FiCE- CS 42 Qo0n > CMF ADDRO2+1
FiD@- D2 24 000Q BNE :1
F1D2~ AS 3F zeen LDA ADDR@1
FiD4~ C% 41 Qo0a CMF ADDRQZ
oere;: :1
F1Dé&~ D@ ES 4910 ENE HNDLF1
FiD8- 4C E1 F@ 4920 JMF SLAVID
BGTE  Fmmm o mrom o o o
494@ * SEND BLOCK TO PARAL
AGD m — e o i
F1DE- A@ ZC 496@ HANDLS LDY #%2C
FiDD~ 2@ 9D F1 4970 JSR XFRADD
FIED- B2 IF 4980 HNDLS1 LDA (ADDRO1)
FIEZ- 20 6B F1 4990 ISF GNDCHR
F1ES- 5000 >INCD ADDRO1
FIES- E& 3IF PRoa INC ADDR@1
F1E7- D@ @2 PBO? ENE =1
F1ES- E& 4@ QOO > INC ADDRE@I+1
oROR > : i
F1EE- S5@1@ >CMFD ADDR®@1 , ADDR@Z
FIEE~ AS 48 2RO LDA ADDRO1+1
F1ED- C5 42 0eea CMF ADDR@Z+1
F1EF~ D@ 24 PEea - BNE 1
FIF1- AS 3F QRoR > LDA ADDR@1
FiIF3- C5 41 0BoO > CMP ADDRBZ
BeoR: : 1
FIFS- DB EZ S@20 ENE HNDLS1
FIF7- 4C El F@ S030 JMF BLAV1O

SBAG W omr o m o



SES@ » GET TIME ROUTINE

S@EB W i e e e
FiFa- 20 2B F2 9070 GETIME JBR GETIM@
F1FD—- 4C 35 FA  S0BE JMFE GETCHMD
FR00- 20 5S4 F3 52890 GETIME JSR NWYEAR
FZas- 28 &C FC 5100 JSR SFPOUT
F2@b—- A 28 5110 LA TIMRBUF+Z
FIeg- 29 3F 5128 AND  #¥3F
F2h- 20 B? FI 5138 JE8R HEXOQUT
F2ab- AG 29 5149 LDA TIMBUF+4
F2aF- 29 1F 5156 AND #¥1F
F2il1- 20 84 FZ 5168 JER RCDEIN
FZl4- AA S5i17@ TAX
F2i8- (A 5180 DEX
F216- AR B3 3194 LDY H$86
F21g~ B9 54 F2 S2@8 GETIMI LDA MONDAT,Y
FZIB- FB 8A G218 BEQ GETIMZ
FZ2iD—- (8 S22l INY
F21E~ E@ 24 3230 CFx #£@QA
F228- D@ F& 5246 BNE GETIML
FRA2- 28 A Fa 5250 GETIMZ JBR OUTCHR
Fel5—- 8@ F1 D260 BRA GETIML
FRE7- C8 H270 GETIMZ INY
F228- CA 5289 DEX
Fade—- 20 @2 =W EMI GEYIM4
F22B—- 8@ ER S280 BRA GETIMI1
F22D- A% 2R o310 BETIM4 LDA YEAREBF+)
FR2AF- 28 By FI G320 JSR HEXOUT
F232—- AS Z2A A3 LDA YEAREF
F234- Z@ BR? FI 53340 JER HEXOUT
FRE7- 20 6L FC 5358 JSR SFOUT
Fa2l3hA- AZ 02 5360 LDX ##£082
Fa23C~ BD 2 SA7@ GETIMS LDA TIMBUF X
FRIEE- E@ QY LIE0 CHX #3332
F240—- D@ QZ HE70 BME GETIMG
Fzad- 2% 3F S400 AND #33F
F244- CAH o418 BETIMSG DEX
F24o— Z0 @A 2420 BMI GETIMZ
F247—- 208 B? F3 54350 JSR HMEXOUT
Fa24a- A% 3R S440 L& #7e
FR4C- 2@ Al FA 5456 JSR OUTCHK
F24F- 8@ EB 9460 BRA GETIMS

FREi- 4C B9 F3I  S476 GETIMT JIMP HEXOUT

F2o4- 20 4A 41

F257- 4E 3% 41

F25a- 52 3% 2

F250- 20 5488 MONDAT .AS / JANMUARY, /
FEILE- Q@ 3499 D6 HERE

F25F- 20 4& 45

F2&62- 42 55 41

F2eh- 852 579 2C

F268- Z0 S50 A8 S FEBUARY, 7
Fae9- BA 2510 DA $EAD

F26A~- 28 4D 41

FzoD- 5% 4% 48

F270~ 20 2@ a8 A8 S MARCH, 7
FiT72—- 06 o530 -DA #E28

FR73- 28 41 50
FZ276~ 32 4% 4C
F279- 20 Z@ 5540 A5 S APRIL, /7



F27e- @@ 5550 DA #HFO0
FR7C— 28 4D 41

F27F- 59 20 208 5560 B8/ MAY, S

F282- BaA =570 DA #¥00

F283- 28 4na 55

FR8a- 4E 45 2C

Fzas- 28 580 AR S JUNE, /

F2aih- 28 5H96 DA H£80

FRER~ 20 40 35

F28E- 4C 39 ZC

F291- 20 S6B6 LAS 4O JUY, S

Farl- @@ 5619 DA HEDD

Fze3—~ 20 41 55

FR94- 47 S0 TR

Faege- 54 20 20 5620 LAS S AlsUsT, S

Faet- aa et -DA #EA0

F29D~ 2@ =3 45

Fzalk- ol 54 45

F2a3— 4D 42 45

F2ab- S22 2C 28 54640 A8 /7 SEFTEMEBER, /

F2ay—- @8 5659 DA #¥00

F2AaA~ 20 4F 435

F2Aah-—- 5S4 4F 42

F2p@— 45 52 20

FAB3- 20 466D LA/ DCTORER, /

FRB4- Q0@ S670 - DA HFAD

F2RS- 28 4E 4F

F2R8- D6 45 4D

ZRB- 42 45 52

FERE—- 2C 2@ 5680 -AS / NOVYEMEER, /

F2L0- 28 5670 DA #E2A

Faii- 20 44 45

F2C4~ 435 45 4D

F2C7— 42 4% 52

F2CA- 2C 26 S708 »AS /7 DECEMBER, /

FRCC~ 8@ 5710 DA #EBS
TR 7 P e e o e i ot s i i i e e
5730 * 5ET CLOCE ROUTINE
K577 L (F) Mmoo e o e 0 1 e

F2CD- 29 DI F2 5730 GETIME JBR SETIMSE

F2DB— 40 35 FA 5768 JMFP GETCMD

FZD3~- A% 1F 5770 SETIMD LDA BCLEFMT

F2pS-—- 8% 52 =780 ETa MSGhUM

FED7— A% F3I B790 LDA /CLEFMT

F2D9- 85 53 5800 G744 MBOMNUME]

FaDbB- 20 87 FS 5B18 JSK MSGSND

FZDE- A% 3F 5820 SETIMZ LDA #°7

FRE@—- 8D SB @3 583@ STA FROMPT

FREI-—- Z8 43 FA 5840 JER GETLIN

FRE&~ 64 2E S850 577 BUFCNT

F2EB- AZ @6 S586G LDX #5846

F2EA- A4 ZE n87a LDY RUFCHNT

FZEC~ DA S88d SETIME FPHX

ZED- B? 2@ @2 5898 5ETIM4A LDA LINBUF,Y

FRFD- 8T 715 S5e0a STA TEMFO4

F2F2- 8 5910 INY

FF3i—- FD 24 5920 BER SETIM7

FoFS-— 28 78 FX O9ie J8R VALRCD

FzFg@— F@ F3 5946 BEC SETIM4

FeFA— BY @ B2 5938 SETIMS LDA LINBUF,Y



FZFD~-
FEFE-
Frraa-
FE@5-
Fags—
F3I@&e—
FRRE-
F @R
FEaC—
F 306
FEaF -
FEil-
FR13~
E3lé~
FA19-
F3toa—
EA LD
FIiF-
F3za-
AR5
FR28-
FR2R-
FaeE-
FREL -
Fazg-
FRE7~
Faaa-
Fa3D-
FRSE-
Fha4-
FR44-
F347-
FR4a—
FRgD—
FRsa-
FRe

354
FI57-
55—
Fa5E-
F350-
F35F -
Flel-
F3é2-
F365-
F3&7 -
F368-
FR&F-
FI6E~
F3&D~
FI&6F—
F371~
Fa72-
FE74-
F376—
FE77-

oz
Fo
el
Fo
AR
A
20
FA
5
CA
10
A
8D
4C
Fa
20
aa
53
4F
20
z@
4C
57
47
4F
41
oD
20
5
4D
44
48
4D
53

@ap

20
AS
29
co
Do
C7
&0
4F
47
Fg
18
A9
&5
85
D@
18
AG
&5
D8
£

19
78
F5

3]
EQ

DR
3k
Sk
&L

1C
E4
45
47
49
46
4c
4%
20
52
54

59
5g
4D
44
48
4D
e

Bna

=L
=9
iF

=
“

@z
=)

a1

Al

]
'

2R
A5

a1

o
Fa

F3

FZ

@as
FE

F4

54
ar
45
4E
4F
aF
4E
a6
4D
z4

59
2D
2D
2@
34
A

FE

11

2960
5974
o980
SP70
&0
LA1B
6020
HAED
&HB48
HB5H
sHR6D
&7
688
D70
6100
6110
6120

HIZ@
414@

6150
416@
6178
6180
619
LH2AA
&H218
&HZEZ2A
&34
&H24Q
H25H
L2860
&H2T7@
L2830
6298
&3040
6318
6320
&350
6340
6358
6603
6370
£386
AH390
H40a

SETIM?

CLEFMT

INY
RE(
JSR
BEDQ
TAX
LDA
JER
FLX
857TA
DEX
BFL
LDA
8TA
JMF
FLX
JER
BRA

. AS
. HE

SeETIM?
VaLBRED
SETIMS

TEMF@4
ABCHEX

TIMBUF, X

SETIMS
o

PROMFT
SETCLY

ERROR
SETIMA

/BET CLOCK IN FOLLOWING FORMAT:/
@n

SO¥YYYY-MM--DD HH: MM: 55/
apan

* CHECE FOR NEW YEARES AND INC
* YEAR BUFFER

MNWYEAR

MWYR1

NWYRZ

JER
LDA
AND
CHE
BNE
SME
RTS
BER
RIME
SED
CL
LDA
ADC
STA
BNE
CLo
LDA
ab
CLD
RTE

GETCL.E
TIMBELF +4
#F1F

HELZ

MWYE: 1
BITR4 , CPUFLG

BITA4 ,CPUFL.G,NWYRZ
BRIT@4 ,CFUFL.G

#4091
YEAREBF
YEAREBF
MWYRZ

#¥@1
YEARBF+1



£ LT o o i e
442@ * VALID BCD # IN ASCII?
64T@ * RETURN @ IN "A° IF NOT

644@ B+ £ arm e e i S i A 5 Sk i S ikt i e T e T B S e S L o e
F378- C¥ 3@ L4558 VALRBCD CHP #£3Z6
FZ7a- 3B @5 &H460 BMI vaCDZ
F37C~ C2 3A &La78 CMF #£3AQ
FZ7E- 1@ @1 65480 BFL VRBCDZ
FI8@a—- 69 L4598 FTS
F3g8i— /Y @@ &£50@ VERCD2  LDA #3028
3gE- &P 6519 RIS
ETEM o it o et e o o e e

H03@ » CONVERT BOD TO BINARY
&54@ # RCD MUMBER INM &7
LS5O * BINARY MUMEBER RETURNED IN 'A7

OTEE  Homm v o e o
FiB4— AR &578 RBRCDRBIM TAY
FiEBE—~ 29 F@ L5880 AND  #EFD
F3B7~ 4R &S50 LSH
Fage—- BS X1 6600 aTha TEMFBD
Fi8a~ 44 4610 SR
FI8BE- 4A LHLZ2A LOR
FZBC— 18 &3 CiLc
FI8D— &5 31 &64@ ADC TEMFOQ
Frgr- g5 31 L6500 8TA TEMFRAD
FZ9i- 98 6660 TYA
FI92- &9 BF H&T7@ AND H$30F
F324- 18 5580 CLC
F325%— &85 51 L4990 ADC TEMFAR
Fi97— 6@ L7080 RTS
L T e

L7200 * RANGE CHECH
&73@ * SEE IF VYaALID ASCIT-HEX CHAR
&74@ % AND CONVERT 17

B
FIZ78- C9 3@ 67860 RNGCHE CMP #$#34Q
Faga— 2@ 13 &77@ EMI HEXERR
Fagh— 09 A &780 CMF #E3A
F37E- 1@ 0= 6790 BFL RCHED1
FiAl- 29 OF &HBB2 AND #3@F
FIRZ~ 68 5818 RTE
FIERAS~ 2 41 6820 RCHE@1 CHMF #$4]
FIAG- 30 Q6 6838 BMI HEXERR
FIA7- C9 47 &84 CHMF #£47
Fia?- 10 @4 6858 BFL. HEXERR
FIAB- 38 £856@ SEC
FEAC—- E? 37 6878 SR #¥37
F3AE- &@& &880 RTS
F3aF—- 4C 1@ F4 6898 HEXERR JMFP ERRORX
LHFDD Ko ettt £ e e
&91@ % OUTFUT HEX BYTE AT ADDRO1
HFEE H— e o e o e A e e
FIRZ— ABD 61 &30 QUTERYT LDY #1
F3R4—- 20 6E FC 69408 JSR SFCOUT
FiB7- BZ 3F 6750 LDA {(ADDR@1) BET A HEX BYTE
SHPED Fm e e e o

6978 * QUTPUT HEX CHARACTER TO LCD
6988 * HEX CHAR IN ‘A’
BPGE o e e
FIR®- 8D 5E @5 7008 HEXOUT STA HEXCHR



FIRC- 4A 701@ l.&H

FEBD— 46 7026 L5H

FIBE- 4R 733 LSH

FARF- 44 7249 SR

FZoa- 20 D5 FI 758 JBR HEXASO
FRCE— 20 A0 FA 78560 JBR OUTCHR
FEC&~ AD SE 85 7@7@ LDA HEXCHR
FARCY- 29 aF g AND  #+@2F
FROR- 208 DS FE 7098 JSR HEXASC
FICE- 200 A FA 7180 JER OHTOHR
Fibl- &D SE @5 7110 LD HEXCHR
FID4- L@ F1z RTS

T L TR Moo e

7140 * HEX TO ABCII CONVERSION
7150 % HEX NIBELE IN A7
7i6@ * ABCIT CHAR RETURNED IN 'A°

TLTD e o e i
FIDS- 18 71808 HEXASC CLC
FiDée~ &9 30 7190 ADC #¥30
F3D8- C9 3A 7200 CME #£3A4
FiDA~ 30 03 7210 BMI HEXASI
FIDC- 18 7220 CLC
FIDD- &9 @7 7230 ADC #3007
FIDF- &0 7240 HEXAS1 RTS
?258 M e e e e ot e i sy s i i k08 s s i it e e e b e

726@ % ASCII TO HEX CONVERSION
7TR27@ « ABLII CHARS IN '6&° ANMD "X
7280 ¥ HEX BYTE RETURNMED IN "A7

FRGQ Hmm o e e

FRE@~ 2@ 98 FI 7300 ASCHEX JSR RNGCHE

FIES—~ 06 731@ ASL.

F3IE4- @6 7320 ASL.

FIES— 0A 30 ASL.

FIE&L— @R 7540 ASL.

FIE7- 8D SE 05 7350 S5TA HEXCHR

F3EA— 8A 7760 TXA

FIER- 2@ 28 FI 737@ JSR RNGCHE

F3EE~ @D SE @5 7380 ORA HEXCHR

FAFi- 8D SE 05 73950 STA HEXCHR

FaF4~ &G 7400 RTS
FALQ Fem o e e e
7428 % OUTPUT HEX VALUES IN ‘A" % X'
FATD  Hom oo e

FIFS- 20 B9 F3 7448 FRNTAX JSR HEXOUT

FIFE— 8A 7450 TXA

F3IF9- 4C B? FI 7460 JMF HEXOUT
TATD Hrm e o
7480 * DISPLAY CURRENT ADDRESS
THGE H s o

F3FC— A9 24 750@ DSFADD LDA # %

ZFE~ 2@ AB FA 7510 ISR OUTCHR

F4@1— AS 40 7520 .DA ADDR@1+1

F4@3%3— A& ZF 7530 LDX ADDRGIY

Faas—- 20 F3 FI 7544 JER FRNTAX

Fagg—- A7 20 7550 LDA #£20

F4@A— 4C AQ FA 7562 JMF OUTCHR

F4BD— 4C 35 FA 7570 JMF GETCMD
TEHBB oo e e e e

7590 * ERROR ROUTINE
i B



F4il— 20 1C F4 7410 ERRORX JS5R ERRDR
F4132— 20 21 Eé& 7428 ERRORI JBR RESMSF

Faia— A2 FF 76350 LDX #*%FF
F418— 94 74648 TXS

F4i9- 4C 35 FA 7650 JMFP GETCMD
FA41C~ AR 27 7660 ERROR LDA #ERRMSEG
Fa41E- 8% 32 7670 5TA MSGNLM
Faz2@—- AY F4 7&880 LDA /ERRMSG
F422- BS 33 FE70 STA MSGNUM+1
Fa24- 4C 87 F5 770Q JMEF MOGEND

Fa27- 2@ 2A ZA
F426—- 24 2@ 45
F42D~- 52 52 4F
F4Z- 92 26 24

FAa5I~ ZA Z 7710 ERRMBE JAS S %% ERROR %%/
Fa433- @7 @D bR 7728 . HS @7aDo’
1218 IN ROMON.VI.I.PARTG
S QUDE 5 m = e o e e e b i i e e

1012 = SERIAL COMMUNICATIONS
132@ + LUPFLOAD/DOWNLOAD FROUTIMES

T@T@ o e i e
Falig- A% @2 1040 RMTCOM LDA #¥FDZ GET LUF FOR XFERS VIn RF MODEM
F4Za— 8D &C @5 1858 STA FPORTNM
F4ZD—~ 8@ @7 16 RRA SERXFR
FAZF- AT @3 1978 SERCOM LDA #5073 SET UF FOR XFERS VIA EXTERNAL SERIAL
Fa4i— 8D &C @5 1080 8TA FORTNM
F444-- 80 Q6 1393 BR& SERXFR
Fa4bu- 64 346 110@ SERXFR STZ TEMROS SEND TMEITIAL MESDAGE
Fa48- 20 74 F4 111@ JSR XFROUT SEND IT
Fa4p—- AZ BR 112@ SERXF1 LDX #¥0@H GET 1@ CHARS
Fa4D—- 86 34 1130 SERXFZ BTX TEMF@S
FadF- 20 26 FS 1140 JOR GERFIN GET ONE CHAR AT A TIME
Fa4%2- A6 36 115@ LDX TEMFPAS
F4354- 9D BB @ 1168 STA MSGBRUF , X AND SAVE IT
F457- CA 117@ DEX
F458- b F3X 1180 BNE SERXF2 ALL 18 &GaOT?
Fash- 20 EY F4 1198 JER GETXFA CONVERT ADDRESSES
Faosh—- AD BB 83 1200 .LDA MSGRUF+F@E SEE WHAT COMMAND WAS
Fa4a@- 09 53 1218 CMF #°'b6 WAS 1T SEND
Fibae~ F& IF 1220 BEQR SERSND
Faad— % 52 P58 CHE # 'R WaS 1T RECEIVET
Fldba— F@ 84 124@ BEC SERRCY
F4&68~ C%2 45 1256 CMF # 'k END LINK?T
Fasbh- DA @3 1360 BME SERXFZ
FamsC- 4C 35 FA 1278 JMF GETCMB
FasF— 2@ 1C F4 12880 SERXFI JSR ERROR THEW IT WAS ERROR
Fa72- 88 D2 1298 BRA SERXFR DO IT ALL QVER
F474-~ AL T6 1200 (FROUT LbBX TEMFAG
F476~ Bb 3ZF FO  131@ L.DA SERMSEG, X SEND MESSAGE QUT SERIAL FORT
Fa79- F@ @7 1320 BEC XFROTL MESSAGBE DOME™
F47B~ 20 ZD FO 3@ JSR SERFOT SEMDE A CHAR
FA7E- k& Fa 1344 INC TEMFAS
F4g8- B0 FZ 13506 BRA XFROUT
F4p2~ &8 1366 XFROT1I RTS
F48Z— AXZ 34 TE7@ SERGND LDX #%34 SEMD READY MSE
F48%5- 846 3& 1388 STX TEMFES
F487—- 20 74 F4 1390 JsSR XFROUT
F48/- 20 Z0 FS 1400 JSR SERFIN GeET CR FROM HOST
F48D—- B2 ZEF 1410 SERSNI LDA (ADDRE1) GBGET DATA TO SEND

F48F- 8D SE 8% 1420 S5TA HEXCHR MARE TWD ASCITI CHARS OUT OF EACH BYTE



Fayz-
Fa93-
F494-
F 495
Fa96-~
F499-
F49C-
F49F -
Fan1-
F4A4~
Fan7-
Faa7-
Fans—
F4AR-

F4AD-
F4AD-
FanF-
FA4E1~
FAES-
F4ES-

FaRr7-
F4BY9~
F4RC—-
F4RE-
FaCa-—
FaCI-
Falb—
F4CF—
F4CA—
F4CD~
F4CE~
F4CF
F4D2-
Fap4-
F4D4 -
F4D& -
Fapg-

FaDA-
FaDa-
Fanc-
F4DE-
FaED-
F4E2-

FAE4~
FAEL—
FAEG-
FAER-
FAEE-
FAF@-
FaF1-
FAF4-
FAF &-
FaFg-
FAFE~
FAFD~
FAFE-

48
A
4h
46
20
el
ab
Z9
70

20

EL =

D@
Ea

A5
C3
DA
AS
S

Do
4C
RZ
8&
Za
Ze
el
48
28
AN
&8
29

D=
ZD
it
@rF
D3

-
A

@z
4@

40

F.*
P

B4
IF
41

D4
44
20
T4
74
2@
20

£

-

Eé&
D&
E&

AS
€5
D@
AS

Ca

D@
4C
A
2@
= har
aa
20
83
Al
208
85
a4
24

3F
oz
40

49
42
24
IF
41

1=
44
@A
11
48

11
IR
Q5
11

"'.‘
P

1%

F3
Fa

a5

Fx

Fa

1438

1444

1450

14460

147@

1480

1490

1500

1510

1520

iSz@

a6 -

QRna -

QA3 =

AAPBF =1
1546

Baoa -

PO =

Bna -

paaa -

BOBE -

AOAE > 1
1550

15504

1578 SERRCY
1580

1998

14608

16180 S5ERRCI
1626
167589
1640
1650
16460
1670
1681
a0 -
ErLreE i 3
aaa >
2004 -
1690
ABAE -
Q06 >
DADE =
oany -
(oG >
QP 11
1700

1718

1720 GETXFA
1770

1746

175@

1768

1778

1780

1790

1860

1gla

1828

[T}
—

LSk
LSR
L.SF
LSKR
J5FR
JSR
LD
AMND
JSK
JER
ST
INC
ENE
INC

=CHP
LDA
oM
ENE
L.DA
CME

ENE
JMF
L.DX
85TX
JSR
JSK
JSK
FHA
JSH
TAX
FLA
JSH
5TA
= TNE
TNC
BNE
TR

=EMP
LOA
e
ENE
£ I
CHMF

EMNE
JME
LDy
JBR
874
bEY
JBR
874
LDY
JSR
574
DEY
JBH

HEXASE CONVERT TDO ABCLI
SERFOT SEND IT

HEXCHR GET LOW NIRBLE
#¥FAF

HE XAST

SERFOT AND SEND IT

D ADDRE@A1 NEXT ADDRESS
GDDRBI

1

ADDRGIL +1

D ADDR@1 ,ADDRAZ
ADDRA1+1
ADDRBZ+1
t 1
ADDRBL
ADDRAE

SERSN1 EEEF GOING IF NMGT DONE
SERXFR El_BE START OVER

#5208 SEND READY Mb(
TEMF@S

XFROUT

SERFIN GET CR FROM HOST

SERFINM GET A CHaK

SERFIN GET LOW NIEBBLE

RSCHE X CONVERT
{ADDRA1} AND SAVE
D ADDROL NMEXT ADDRESS
aDhDR&A1

HI

ADDRB1+1

D ADDREAL , ADDRBZ
#DDRAL+1
ADDRBZ+1
H
ADDREAL
ADDRAZ

SERRCH OO TIL DENE

SERXFR THEM ZTART OVER

H¥AA

FTOCHRT BT 2 CHARS AND CONVERT TO BYTE
ADDRA1+1 USE AS ADDRESS

FTCHBT
ADDR@1
HE0S
FTCHET
ADDRBZ+ 1

FTCHRT



F&@1-
Fo@s-
Foag—
F&@as&--
FoSa8-
Foda-
Fol-
FSOE-
Fa1@-
FS11-
Folg4—
Folé~
Fa17-
F3la—
Faip-
Fal1D-
FoZe-
FO2E-

Fe2t-

Fo27-
Fa2Aa-
Fa2D-
Faaig—~
F&iad-
Foig-
FS3&-
F&E8~-
FRI9-
FHI-
F&AF -~
Fog] -
FE44-—
Fo47—
FOaA-
Faa40-
F5S0-
Faa5-
FaSo-
Fo5%-
FaSHE-
FOoE-
FS&8-
FO&i~
Foabbd—
FO&T—-
Fo&i-
FOAF—
Fa7l-
F574-
Fa7a-
Fo78-
F378-
FS7E-
F581-
FoB3—-
FaHG6-

85
i8
AS
65
a5
N
&5
85
L@
B9
8%
88
B9
AR
AS
ac
AD
£9
Fa
4
ac
AE
ED
Fo
Co
ot
60
AT
402
oD
20
4F
54
45
59
4F
4%
4D
44
@D
13 A
20
41
2@
20
47
54
2D
7 1%]
20
41
20
20
3E
@anD
2a

41

41
3F
41
4z
4@

¥
s

A
b

1%

b

&0
Az
@
1D
B
&0
B
A38e
@z
B1

13
EE
BA
2R
42
20
41

52
4
41
2E
4
20
52
34
54

=
[

45
45
@A
52
44
54
53
¥
2A

=r
.}

F3
i b

ES
ES
@5

ES
E4

32

4F

=
s

44
46
20
4D
4E

4%
59
4
45
4%

35
59
4F
45

=

1826
1840
1856
1868
1878
1386
1890
19006
1910
1928
1930
15948
19580
1760
197@
1968
19793
2000
2818
2020
20ca
2040
2056
2050
207a
2082
2090
210a
2110
2128

2156

21560

2178

210
219a
2208
2218
2220

S5TA
CiLC
I.A
ADC
85TA
DA
ADC
STA
RTS
FTCHRT LDA
STA
DEY
LDA
Tax
LA
JPE
SERFIN LDA
[yl
BEL
JME
SERFN1 JIMF
SERFOT LDX
X
REQ
CHMF
EBNE
RTS
SERPTE JMP
SERPTL JMF
SERMBG . HS

. RB

«HS

- 5

- HES

ADDR@2

ADDRAZ
ADDRB1
ADDR@Z
ARDR@ZE+1
ADDRIAL+1
ADDRBDZ+1

MSGEUF , Y
TEMFAS

MSGRUF , Y

TEMFAS
ASCHEX
FORTNM
#3¥B2
SERFNL
EXTIN
RFMIN
FORTNM
#5032
SERFT
HEDZ
SERFTZ

EXTOUT

REMOUT
DA

/ #*ROBOT

ADD LENGHT 70 START ADDRESS

GET THE FORT
RF HMODEM?
YES GET CHAR

GET PORT

RF MODEM?

I8 CHAR ETX
THEN DON'T SENMD IT

SEMD CHAR T EXTERNAL SERIAL
SEND CiHAR TO REMOTE

READY FOR COMMAND. /

ADBALIBEATAD

/ READY TO RECEIVE/

BDAMBIAG

/ READY T SEMD/

ADAANZTBR

* MESSAGE OUTPUT ROUTINE
* DENDS MESSAGE STRING FOINTED
¥ AT BY MSGNUM TO CURRENT {GUTRUT



FEZ@ % DEVICE. @8 TERMINATES MESHAGE.

TRAED oo e e

Faga7- Ba 52 250 MBGEND LDA (MSGNUM)
Foa9—- F@ O 22460 BEER MSGEXT
Fagp- 20 Al FA 22708 JBR OQUTCHR
FoBE~- 2280 FINCD MHENUIM
FSBE—- Eé& 52 A@aGE - INGC MSGENUM
F598- DO 0% nlatlle ENE :1
FH9%2- bEé& B3 DAJA > ING MSGNUM]

paad> =1
Foo4- g8 F1 2299 BEA MSEGND
Fo94~ 60 2788 MELEXT RTH

BELE B e i e i

PE2O % GET.S0ON.RNG
EVTII e e o e et e b i ik i s 7
2340 GET.SON.RNG

FEe7- 28 A Fo 2350 JER ERN. COLS0N
Fooe— 20 D2 FB 2360 JBR GET.COL.. RMNG
Fo9D— 4C C9 F5 2378 JF DL COLS0ON
P L7 B e
2390 ¥ S[UBROUTINE EN.COL.SON
243 *
2410 % (ON ENTRY: (1) X=0 HEAD S0ONARK
2420 * {2y X=1 RIGHT TOF FROWNT
247@ = 3 XK= RIGHT BOTYTOM FROMY
2448 * (4) X=3 LEFT TOP FRONT
2450 * (5) X=4 {EFT BOTTOM FROMY
2460 * (&) X=5 RIGHT SIDE
2478 % {7y ¥=& {LEFT SIDE
2480 * (3 X=7 FRONT CENTEFR
2490 = (F) X=8 BACE
2508 = (101 X=% GRPARE
2510 ® ON EXIT: 1) C=0@ IF S0NAR ENABLED
2528 = {2y C=1 IF SONAR TRNYALID
AEAEA E o e s o e e
2543 EM.COL 50N
FZaB— EA DA 2550 CFX #XDUCRS Ckl FOR YAaLID COL S0N NOD
FoAaZ- 29 @At 2560 BECC .1
FoRd-— &0 2570 RTS
FoaS— BD BF F5 2580 .1 L.DA SONARS, ¥ BET BIT FATTELRN FOR THIS SUONAR
FEAR- BD &2 EB@ 2598 STA BITOUT+Z
FEap- A% @4 2L08 LD& #BRITR DISCONNECT GROUNDS
FSAD~ AC &8 E@ 25618 TSE BITOUY
Fapld— A% @8 26HZD LDA HENESOK TRN ON S0M, VBW OFF
FHRZ~ @D &8 E@ 26354 OrRA BITOUT
FoBRS— 8D &8 E@ 2644 SThA BITOGUT
Fapd- A aF 2650 LY #13
FSEBA—~ 20 48 FL 2480 JSR FALISE
F5RED- 18 2670 cLe RTM W C=@
FSEBE— 4@ 2680 RTS
FaBF- F@ F3 FS
FSC2— F4 Fé& F2
FaCha—- F1 F7 F8&
Faog—- Fg9 24698 SONARS HS FAF3FSF4F&F2FIF7FBFY
DD o e e s s i o v s i 2 e
2718¢ * SUBRROUTINE DS.COLSOM
272D =
2730 % ON EXIT: (1) COL SOMARS OFF
TR Hm e e e e e i o e o

2750 DS, COLEOM



FECH-
FSCE-
FSCE~
FSD1~-

FaDd-
FaDE~-
FED7 -
F&EDA-
FSD-
FoDF -
FoEZ-—-
FaE4—
FoE7 -
F3EA—
FEEC—
FoEF -
FoF2-
FoFa4-
FSF7 -
FSFg-
FaFa-
FSFD-
FSFF -
Feidl -~
Fé&6a4—
Folds-
F&a8-
Foba-
F&aD-
Fél@-
F&l1ld-

Fo15-
Fo18-
Fé&1E-
FoIE-
F&2e-
Fo21-
F&23-
FoRb-
FOEF-
F&2a-
F&2C-
F&2F-
F&32-
Fo34~
FoI7-
F&3A-

A9
2D
eb
&8

2
AY
8h
D
A7
8D
AT
oD
aDp
AR
20
20
A
8D
24
21
ED
85
A
ED
83
&4
a9

8D
Al

4c

SC
YL
FC
AT
48
(217

i8
RS
&D
8D
AS
HD
8D

AY

k7
&R
&

11
FF
14
1E
AY
10
il
6@
6B
44
48
11
49
1C

FF
LA

i
—

FF
\E
&4
&2
DF
&0
&0
&4
48

&b
&E
&F
g

bd
a8
D2

k3
—t

&b
SD
o4
&HE
HE
Qi

EQ
E@

Eé6

E®
E@D

ED

ER
ED

FC
E&

E@

ED

E@d

E@
EQ

FC

I
a5
@35

FC
Fs

i v}

A

a5
@5

2760
2778
2780
2798
280a
816
2824
2BZ0
2840
2850
<86l
2870
piialrs
2890
27068
2710
2928
2930
294@
256
294@
2770
2386
2996
I006
3@
IR
3036
@40
3@5a
3060
ra7a
S
Ia9a
3100
3116
F1Z0
310
314@
315@
F169
Ii7a
F180
Ii9Q
I200
3218
X220
Z230
Z249
3250
260
3270
3280
T290
Z300
3310
I320
R IA
Z34Q

FE06

*
*
*
*
*
*

GET. COL.RNG

LDA
AND
8TA
RTS

#SOMOFF
BITOUT
BITOUT

SURRMMITINE GET.COL.RNG

On ENTRY2 (1)

OnN EXIT:

J5R
LD#A
STA
&8TA
LD&
STA
LDA
R~
8TH
LY
JER
JBR
LD&
S5TA
SEC
kA
SRC
STA
LDA
SRC
57A
8TZ
LDA
ARD
8TA
LDY
JME

Cel. SON DESIRED I8 ENABLED THRU CaAlL

TO EN, COLSON
(1) COL RMNG IM AC

{2y BET.COL.RNG CAN BE IMMEDIATELY CALLED

LOSPD
#EFF
FNGADD 2
RNGADD+&
HEAY
RNGADD+4
H#UGWON
BITOUT
EITOUT
#1006
FAUSE
LOSFD
#£49
FNGADD+4

HEFF
RNGARDD -+
ACH

#EFF
RNGADD+6
ACH

ACL
#HYSWOFF
BITOUT
BITOUT
#1030
FAUSE

SET TIMER

VEW OM

FOR @@ MO

READ CNTERG

FAUSE FOR 1908 MS

* SUBROUTIMNE GET.AVG.RNG

*....................__....

GET.AVE. RNG

&5TZ
5TZ
&5TZ
L.DA
FHA
LDY
JBR
JSR
CLe
LDA
ADC
STh
LDA
ADC
5TA
LDA

AL
AYVELO+1
AVGLO+Z
#G

#1028
FALSE

ZERD SUM

TAKE 8 RAMGES

BET . COL . Rh

ALM
AVELD
AVELD
ACH
AVEE.O+1
AVELO+1
H#@

ADD RMG Ta S5UM

AGATN



F&HEC—
FeIF-—
F&la2-
Fb6A5—
F&aq4-
Féaab~
Fa&a48-
F&45-—
F&at-
FoedF -
F&eohe-
F&Es--
Faoo-
F &7 -
F&oAa—
F&oLE-
e~
Faés1-

Fo62-
Fébs—

Foab7-
FobA-
Fobl—
F&&F -
F&70-

&D
an
&8
A
D@
Az
ig
&E
&E
&HE
Ch
D@
&4
2]
85
AD
BG
&@

87
eC

FC
?7
AD
48
D

&F
&F 8B5S

6F A5
4E @5
&0

F3
&2
s B85
&3
aE
&

=0
&5A @5

&9 B5
bl i
&7 B85

oA EA

2360
IZ7Q
2380
3390
S48@
2410
3426
3430
2440
456
FA68
I47@
3480
3490
3500
2518
528
3520
3548
2554
35468
x57@
2580
3570
2680
3614
2620
I&6TA
3640
2650
I660
3678
T680
3658
3780
I710
I72@
3750
3748
2750
768
e
3780
I790
2808
81
EB2@
38350
T840
856
Igal
3870
3380
898
I8
3710
3920
L9300
3740
3958

AVGLD+2
AVGE O+

.1
LDXY $#X DIV BY ¢
¢ AVEL.0+2

AVEL.O+1

AVELO

BNE .2

ACL.
AVGELO
ACH
AVGEL.O+1
ACH

AVE 7O AC

*—_._...._.___.._.._.._...........,_“.,.....,m_.,...,...,,..,..__._.................................,._.

* SUBRGUTINE IMIT.HEAD

*®
* PURFOSE: MOYE HEAD TO LLEFT STOPF
*
* ENTRY: HEAD MOTOR SFPEED (MSFSTF) SET AS FOLLOWS:
* MSFSTF TIME(SECS) STCOF TO STOR
* ______________________________
* a9 1a
* ne 11
* an 12
* ag 13.5
* @ac 14.5
* ai i&
* @E 17
x @F 18
* i@ 19.5
* i1 2@, 5
*
* EXIT: {1} INITS CURHD T ZERD
* (2 HDINT BIT IS5 SET
* {%) HEAD STEPFER MOTOR TURNED OFF
* _______________________________________
INIT.HEAD
SME HDINIT, HDSTAT FLIE HEARD INITIALIZED
877 CURHD INIT CURHD & FALL THRL
* —————————————————————————————————————
* SURROUTINE FIND.LEFT.STOF
*
* FURFOSE: FOKIITION HEAD AT LEFT STOF
*
£ ENTRY: (1) MSFSTF SET TO DESIRED YALLUE
®
¥ EXIT: (1) HEAD AT LEFT STOF
* () STEFPFER MOTOR TURNED OFF

FIND.LEFT.5T0OF

B5TZ STEFNO INIT STEF N,
SMB DIREC,HDSTAT SET {CW ROTATION
LDA MSFSTR GET MOTOR SFEED
1 FHA SOAVE AS A& TIMER
LDA BITINF k. IF AT LEFT STOF



Fé&72a-
F&75~
F&77~
F&79-
F&70—
F&7hD—
FHTE-
F&88-
FeBhi-
F&B6--
F&B8-

F &%y
F&8e—
&8 —
F&ya-
Fa9i-

F&94-
F&97-
Fo98-
F&9B-
Fo69C-
F&IE—
F AR
F&AL~-
F &A%
FbAd-
F&A7—
F oA
F&AR-
F&AC-
FoHE-
FOHD-
FoRL-
FOEZ-
F&ES-
FoR&-
F&ET-
FoRa-
FoHEA~

29
Fo
A8
2@
&8
3A
D@
pdtd
AD
8@
&8

AD

a9
8D

ol

8F
48

68
Co
20
6@
17
=8
ED
B0
45
ia
97
Do
18
&R
48
20
&8
A
D&
80

80
11
@1
48

EF
BC
&7
E7

&2
@F
Fia
&2

bA
85
FF

b1
™
£

Fa
D

FC

Fé
ao

E@

E@

F&

s

396D
3979
1900
3999
4002
ania@
4020
4070
4049
A0S0
4040
4070
4080
4990
4100
5119
4120
4170
4140
4150
416D
317@
4180
4190
4700
4210
Xl
47270
4240
250
3250
427@
4280
4793
4300
4310
4320
30
4740
AT5Q
4360
4379
4380
479
4400
4410
442
447Q
4440
4450
3846
4470
4430
3490
4500
4514
4529
4530
4540
4550

PURFUSE

* ok ok k ok k %k

DS. HDSTFR
LD#A
AND
ORA
S5TA
RTS

FURFDOSE:

¥ %k k &k K £ x k¥

EXIT: (1)

ENTRY: (1)
EXITF: (1)

(2)

#H_FTHEFHE
-3

#1
FAUSE

-1

t OME.STEF

MESPSTF

TURN OFF

EnTRY: NO REC MNTS

Be 1F 50
ELBSE FPAUBE FOR 1 MS

CHECE IF DONE WITH THIS STER

BR OIF WO

ELGE TAkKE i STEF

RELOAD TIMER

THEN KEFEAT

FIX STE & Fall THRU TG DS.HDSTFR

SUBROUTIMNE DS5.HDSTPR

ALL WINDINGS IMN STEFFER MOTOR

HITOUT UFFER NIBBLE SET HIGH

RITOUT+2
HFAF
#EFQD
BITOUTHE

SUBRCGLT IME FOSHD

MOVE HEAD TO FOSITION IN A-REG

A=DESIRED HD FOS5 ($BO—FEF)
C=0 IF ALL'S WELL
C=1 IF ASKING FOR HR FPOSN $FQ-$FF

HD WILL BE INITIALIZED IF NOT DONE FREVIGUSLY

e e e e o s g i i g i S e 1 e it i em o e s e e
HDINIT,HDSTAT,.1 BR IF HD INITIALIZED

Lod
[zn]
=
Im

INIT.HEAD

HRGTSTF 1

.2

ELSE IMIT HEAD

O IF ASKING FOR 3F@-FFF
BR IF NO
ELSE RTN W C=1

DIREC,HDSTAT S5ET CW

CURHD

ot

: HEFF

GET DESINED-CLIRHD

BR IF ZERO OR FOS
ELSE NEGATE

DIREC  HDSTAT AND SET CCW

.4

BR IF STEFS RECG'D
ELSE RTN W C=2

SAVE #0F STEFS REUIRED

STEF1.SDEGRS

‘4

Ck. IF DONE
BR IF NO

DS.HDSTFR  ELSE RTHN VIA DS.HDSTFR



F&Re—
FORBF-
Foel-
F&LE-
F&lth~
Fal7-—
F&ale—
F&CHR-
F&elClC-
F&CE-
F&Da—
Fé&aDE-
F&DS—
FabDE-
F&bDa-—
F&DD~—
FLER-
FF&E L~
FaEd—

FOES—
F&ET -~
FoES~
F&ER-
F&EC~

AE
1F
EQ
ED
1]
Az
2a
£n
E@
Dy
A
8
AD
%
1D
ab
L)
gt
&

47
57
AY
48
20

&9
S

@4
@x
2
a7

FF
@2

-
ot

&9
a2
ar
El
b2

5@

DR
=0

@5

BC

a5
a9

as
el

Fé
=2h)

(3",

Féa

4568
4576
4580
4598
44608
4618
4620
460
4640
44658
4556
4576
4580
4678
470@
471@
4728
4730
4740
475@
47465
4770
4788
4757@
4808
481@
4820
48730
4840
4850
4860

4874
4880
4890
4500
4214
4320
4930
494@
495@
4943
4978
4980
4999
=0@d
5019
SRZ@
53R
Sa4a
5050
56
SR7@
Sam
S050
=106
ol
59120
5138
514@

SUBROUT INE OME.STEF

FURFOSE: STEF HEAD ONME STEF IN
DIRECTION SFECIFED RY
‘DIREC T BIT (@=0CW,1=CCW)

ERTRY: (1)} STEFNO SETUF ON FIRST Call TGO ROUTINE

EXIT: {1) HEAD MOVED ONE PHYSICAL STEF
{2} STEFNO IS UFPDATED

OMEL GTEP
L.DX STEFNO GET LA&ST STER
BER DIREC,HODSTAT,.1 BR IF CW DIRECTIOM
INX ELSE, INC TO NEXT STEF
ChXx #4 CE IF 700 FAR
BNE L2 BR IF WO
LDX #0B ELSE RESET STEF
BRA .2
-1 DEX DEC BT&F
CFY #FFF CFIF TOO FaR
BNE L2 BR IF WNQO
LDX #3 ElLSE RESET STEF
.2 STX STEFPND UFDATE LAST STEF
LDbA BITOUT+E GET PORT IMaAGE
AND  #$0F STRIF OFF HI NIEBLE
OFRA STPSE®&, X ADD IN NEW STEF
STa RETOUTHZ
RTS

* ok ok ok ok ok ok ok ok ¥ Kk K ok

STPSES .HS SBYAAGLD

* SUBROUTINE STEF1.SDEGRS

*

¥ FURFOSE: STEF HEAD 5 PHYSICALL STEFS (ONE LOGICAL STEF)
AND LOOK FOR BEACONS ANMD DOOR EDGES

WHILE STEFPING.

EMTRY: (1) HEAD INIT'D
{7y DIREC TO STeEP SFECIFIED BY "DIRECS
EXIT: (1) HEAD MOVED S PHYSICAL STEP IN DIRECTION
SFECIFIED EY DIREC BHIT
(2} DORREF RIT OF HDSTAT
@ = NO DOOR REFLECTOR FOUND
1 = DOOR REFLECTOR FOUND
(3 BECREF RIT OF HDSTAT
@ = NQ BEACON FOUND
1 = BEACON FOUND
{4} HEAD STOFS
CARRY SET IF HIT
CARRY CLEAR IF O

F ok % ok F ok & ko % ok F ok ok %k %k ¥

STEF1.SDEGRE
RME RBECREF ,HDSTAT NO BEACON DETECTED THIS STEF
RME DORREF HDSTAT NG DOOR REFLECT THIS STEF
LDa #5 TAEE % FHYH STEFS

«1 PHA
JSE OME.STEFP TAKE A FHYS STEF



F&EF- CF 58 89 5150 BRS BECREF ,HDSTAT,.Z

FoFza— 4b 50 EB® 5168 L& BITINF CHE IF BEACON DET
FOFa— 29 @2 SBi17a AND #BECRIT
F&E7- D @2 5188 BER piE- . 2 BR IF NO
FoFe—- C7 5@ 3190 SME RECREF,HDSTAT ELSE FLAG BEACON
F&FB— DF 5@ @9 5288 .2 8BRS DORREF ,HDSTAT,.3
FoFe~ AD D@ EG@ 210 LA RITINF CHE IF DOOR REFLECT
F701~ 29 @4 G228 AND $#DOREIT
F7@%—~ D@ @2 230 HME .3 BR IF N0
F7805—- D7 58 5246 SME DORRES ,HDSTAT FLAG DOOR
F7@7- AC &7 05 5258 .3 LDY MSFPSETH DELY "MSF&ETRS M5
F7@0~ Z@ 48 FOC 5260 JER FAUSE
F7D~ &8 5278 LA
F7AE— XA 288 DEC
F7@F— D3 D& H29@ BRE .1
F711—- 9F S@ @5 5300 BES DIREC,HDGTAT,.4
F7i4- EE &/ $3 5310 INC CURHD
F717— 8@ &3 S5524 BRA .5
F719- CE & B 8330 .4 DEC CURHD
F71C- 18 5348 .5 CLE
F71D—- &@ ®ILE HTS
B RGO  Hmm mn i m n c  cr e cr  t  mit m  r
F7LE— AD &1 EQ 3370 GETHMSG LDA RITOUT+I] SAVE CuUR BNE
F721— 448 5380 FHA
F722- 29 E3 B8 AND  HEDS
F724- @9 18 o408 aRa #¥1- SWITCH TO BANK &
F724- 8D 61 E® 5416 STA BITOLIT+1
F729- DA =428 FHX SAVE MEGH
F72A—~ AD 47 BS 5438 LDA CATHN GET CATALOGH
F720—- 8A 5440 A5L. USE A% INDEX TO GET BASE ADR
F72E~ A S450 TAY aoF MEGS
F72F- B9 88 CO 54468 LDA CATLOG,Y
F732- 8% 77 470 8TA MBEFTH
F734~ {8 5480 INY
F735%- B9 8@ C& 3S49Q LbA CATLOG, Y
F73g- BS 78 bt o STA MOSGFTR+]
F73A—- &8 5510 FLA GET BACK M3GH
F73B- @& SRR ASL USE AS INDEX TGO GET MSGE ADR
F7Z0— A8 5530 TAY
F73D- BL 77 5540 LA (MBEFTR) Y
F73F-—- 48 5556 FHA
£748— C8B BheA INY
F741— ®BY 77 S57@ 1L.DA {(MSGFTR} ,¥
F745%— 85 78 S58@ 8TA MSGFTR+1
F745—- &8 o959@ FL.&
F74a~- 835 77 G606 5TA MEGRTR
5610 *
S420 * GET MSG, UNPACE AND FUT IN SPEECH BUF
S&30 %
F748- a0 a@ 5648 LF] EDY #0@ GET 35 BYTES 0OF PARCEED DATA
F74A- B2 77 S48 UPZ LbAa (MSGFTR)
F74C— 99 49 @5 S648 8Th FRCEBF,Y
F74F—~ E& 77 S&78 INC MSGFTR
F721— DB @Z S68R BEME UFE
F793- E& 78 H&6TE INC MSGFTR+1
F753— C8 S70B UFE INY
F754— C@ @X 8710 CPY #3
F738—- DB F& a7 EG BNE UFZ FALL THRU W Y=3
F79Aa- Q€ 0 B% 573@ UF4 S57Z REG UINFADE, THE I BYTES IN FPACEBF

F7aD~ AZ A& 574@ LDX #5



F7SF -
F762-
F765-
F7&8-
F7&B-
F7&C-
F76E-~
F771=
F77:2~
F7775-
F776-
F777-

F775-
F776~
F77D-
F77E~
Frat-
F783-
F786-
F789-
F780~
F78D~
F78F-
F791-

F793-
F795-~
F798-
F79E~
F79C-
F79F -
F7h1-
F704~
F7R5-
F7a8-
F7A5-
F7AC-
F7AD-
F7 E@~
F 73—
F7RG-
F7E~
F7BC~
F7ED-
F7ee-
F7E3—
F7C&~
F7C9-
F7CC-
F7CD-
F7D@-
F7D3-
F7Dé~
F7D9~-
F7DC-

B
&HE
6HE
bE
CA
D@
AD
44
4a
P9
BH
10

£g
B9
AR
ED
K37
AE
S
EE
=
Co
Da
8@

29
AE
D
Ed
&F
A%
D
Ed
8L
&8
8D
&HD
Ao
2C
ZF
32
35
g
9
4z
45
48
4R
4E
4F

52

55
58
C1
4

45
an
4E
=0

Fi

S50

4

Et

4C

ab
10
40
12 14]
4@

@4
£

HG

7
40
Qe

s
o
i

]
4@
&1

2
2D
k1"
33

Ry

=
e

=T

46
49
ac

o

—_
=53

Sé
o9
€2

a3
i b
as
a5

¥ b

a5

ot

a5

EDA

21
ZE
1
4
=7

41
44
a7
4
a0

51
54
57
SA

Ca

7@
76l
n77@
5788
3770
S8R
o818
5820
S83a
=848
5056
=Bed
5870
5886
5850
ke a1
39140
5920
5938
5944
S290
5260
S97@
55980
G770
&30
LB
LHB2A
LG
&B4Q
LHBEE
668
HA78
L8668
LA
61082
6110
H12@
&1508
4148
6158
L1668

6170

61868

L19a@

UPS

*

L5F
ROR
ROR
ROR
DEX
EBNE
LDA
LSKR
LER
874
DEY
BFL

FACKEF
PACKEF+1
PACKEF+2
REG

LiFS
REG
UFOCERF, Y AND FUT INTO THE 4 BYTE UNFACE RBUF

UF4

% COMVERT UNFACKED BUFFER TO ASCIT AND PUT IN SFEECH BUF

k]

Uré&

*

* FINISH &

*
Ue7

LIFg

ascli

IHY
LDA
TRX
DA
BMi
L.DX
S5TA
INE
InyY
CFYy
ENE
BRA

apnD
LDX
STh
INX
EER
LDA
51TA
INX
B5TX
FLA
5TA
RTS

. HS

wHE

hHS

Y NOW 2
LIFACEF , Y GET FACKER CODE
USE A% INDEX
ASCIT, X TO GET ASCI1 CHAR
LFY BR IF LAST CHAR IN MB6
BUFFTR
MSGEUF , X
BRUFFTR
#3
UFé
UFt UNFACK S0ME MORE
BETF STRIF OFF HI RBIT
BUFFTR
MSGRUF , X
SFCFLG, DEMGT ,UFB  ER IF NO SPACE DESIRED

#

MSGEUF , X
BUFPTR
REGTORE EAMK
BITOUT+1
AD7A% 1 2C2DPESF FRT 1 32II3435363738

XPAFL 1424344454647 48459444B4CADAE

4FER5 152535455565 758595R0C1C2CEC4



F7DD-
F7ER-
F7ES~
F7E&-
F7ES-
F7EC—

F7ED-
F7F@-
F7F2-
F7F5-
F7F &
F7F &~
F7FR~
F7FE-
Fa@i-
Fag4—
Fag7-
FRgs-
F8eC-
F 80F -
Feiz-
F&14-
FB1é-
FB19-
FB1E-
FE1D-
FE20-
FEZE~
FBR&—
FERy--
FaiR-
FRZE-
FE31-
FBIZ4-
FEZ7-
FRZA~

cC

EE

iF
20
ar
SE
20
&R

Cé
£e
D
D@

. D4

ap
an
oo

%
@a
4@

"»‘.'
i

aF
31
De
48
aa

-r
R

15
i
A2
bC
40

El
73

17

“r
=
o

Fx
E &

c7
CH
CE
Dz
D7

E4
@s
@z

a7

FA
E4

a5

@3
EA
Bé
ax
E4

6200
LHZ1@
HEZB
H2ZA
H2A8
HZ50
LH26E
6278
£28a
5290
5200

JIle
&3228

336
6348
LH35@
HI68
L3780
4388
&30
H4AR
6410
5420
&40
&£440
&45@
&H46@
HAT76
&HA83
H3FR
H5@E0
65210

MSGXMT

CE0607CBCYCRCCCDLECFD@D2DEDAD7DY
* _______________________________________
RUFFTR FUT CR AND ETX IN SPEECH BUF
840D
MBGEEUF , X
BETX
MSEEUE , X
BUFFTR INIT SPEECH BUF FTR
CDSFLG,BEMST,. 1  DONT CLR SCRN IF CDSFLG=0
. CLDISF
. SFKFLG,DEMST,.2 BR IF NO SPEECH
#1 SET VIOS FOR TXT-TO-SFECH
C VI0SOT
RUFPTR GET CHAR FM SPEECH RUF
MSGRUE , X
C HETY C¥ IF AT END
.5 ER IF 80
. DSPFLG,DEMST,.3 ER IF NO SHOW
SR DONT OUTFUT STRESS MARKS
¢ OUTCHR FASS TO CUR QUTFUT DEV
. SFKFLS,DEMST,.4 KR IF NO SPEECH
: VIGS0T
" BUFFTR NXT CHAR
. DSFFLG,DEMST,.&4 BR IF NO DISFLAY
OUTCHR
SFKFLG,DEMST,.7 ER IF NO SFEECH

-

WATFLE,DEMST, .7 BR IF NO WAIT

r VIDSTIM WAIT HERE "TIL MS5E SROKEN



FRXE-
FE3C-
FEID-
FETF -~
FEA4D-
FBAS-
FBA4S-
Fa47-
Faag-
FB4E-
FE4D~
FE4F ~
FBS1-
FBSI-
FBS4-
FBS&-
FR57-
Fa59—
FESH-
FeSD-
FaSF-
FB&61-
FR&Z-
FE&3—
FB&S-
FB67-
FB&T-
FBOE-
FB&D~
FE&F -
Fa71-
Fa73-
FE75-
F877-
FB79-
FR79~
FB7E-
FB7D~
FB7F-
Fee1l-

Fags-
Fags5-
Fag7-
Faas-
FedaR-
Feab-
FH8F-
FE2i-
FB893-
F8?5—

78
D&
Az
T
20
co
D@
64
As
£
Fo
Az
74
ES
74
£E8
F@
850
Eé
Ag

]
L

EA
EA

ce
ba
AT
72
Eé&
Fa
=10
AD
83

8é&

Az
Cé
Eq
D&
CoH

&4
a9
L
&%
85
A7
85
85
8%

83

FF

47
o5
032
24
24
T
ZE
20
B

aR

B2
Fo
a1
56
20

@
SA
an
v
i}
ag
EA
EA
@1
1
1@

FF
1@
1@
@z
11

12
&g
13
oA
24
c7
t&
14
18
HEA]

FE

LIN ROMON. VL. 1TOFARTY

i i e o e i AL Al s sinie S i s e T e T M Mkt i i s e e s e

NO INTERRUFTS

GET FUNMCTION KEY

WaS IT FURNGCTIONM KEY 37
WY, DO MORMAL RESET
YES, DO COLD START
COL.D START?

MO, JUMP TO INIT YECTORS
YES, DO MEMORY TEST

*DECD HIMEM SET HIGH MEMORY

SET ColD START INDICATOR
SET UF NMI VECTORS

1270

LOBA ¥ oo e e mrm i e e
i@1@ * MAIN ROUTINE
1020 » INITIALIZE ROM AND VECTORS
10730 * FIND HI MEMORY AND EMABLE
19340 * INTERRUFTS, AND DISFLAY
1050 * INITIAL FROMFT.
1063

1870 RESENT BEI

1080 CLD

1893 LDX #EFF
1190 TXS

1110 JSF BETFNC
1120 CMFP #EGS
1130 BNE MNTR@
1140 577 COLDAD
1150 MMTRD LDA& COLDAD
116@ CHP #£58
117@ BEQ MNTR1@
1180 LDX #ZERQ
1190 8TZ ZERD,X
1200 T

121@ MNTR1  STZ ZERO,X
1220 INX

1238 BEQ MMTRZ
124Q BRA MNTRI
125@ MNTRZ  INC ZERO+1
1268 MNTRI LDA #F5A
1278 STA {ZEROD)
1286 NGF

1290 MOF

1300 LDA (ZERQ)
1318 CMF #5564
1320 BNE MNTRS
1330 LDA #:00
1340 5TA (ZEROD)
1350 INC ZERO
1360 BEC MNTRZ
1370 ERA MNTRS
1388 MNTRS  LDA ZERD+1
1390 STA HIMEM+1
1400 STX HIMEM
1410

PO LDX #&FF
2009 > DEC HIMEM
QODD CPX HIMEM
2ODO BNE :i

DOV DEC HIMEM+1
POOR > : i

1420 STZ LOMEM
1430 LDfA #¥08
144Q STA LOMEM-+1
1450 LDA #HESA
1469 STA COLDAD
1478 MMTR1® LDA #RETINT
1480 STA NMILOC
1490 STA IRELOC
1500 STR ALMIRD
151@ 5TA CLEIRG



FE7-
FR9-
FOFE-
FEoD-
FE9F -~
FBAL-
FBAT-
FBAS-
FBAT -
FBAT-
FBAE-
FeAD-
FBAF -
FEEL-
FBED-—
FBES-
FEE7~
FER9-
FBRE—~
FBED—
FBEF-
FBC1-
FBCT-
FBCS-
FBC7~
FBCT-
FBCC—
FBCF-
FBD2-
FBD4-
FED&-
FBD7-
FaDy-
FBDa-
FEDC-
FEDE-~
FBE1-
FREI-
FBES—
FBES-
FBEE-
FBED-
FBFE~
FEF 2
FBFS-
FaF7-
FBFA-
FRFC-
FEFF -
Feaz-
F @S-
Foe7-
Fo@9—
FIOR-
Fo@n-
Foia-
FI1e-
FP15-
FR17-
F7 1A~

AZ
85
85
85
85
ot
85
A
8%
A
85
AT
85
AT
85
AT
85
AT
83
AT
85
AR
85
Ay
a5
20
20
20
AR
AR
88
D@
CA
D@
X
8D
A
8D
&9
8D
A
8D
A
8D
BT
a0
AT
ap
20
AY
85
AT
a5
0
AR
8E
P
8E
T

FF
17
15
19
1K
Cz
1
Fa
1D
1E
FC
tF
a9
20
FU
e
Fa

-y
2

20
bF
ca
70
€1
@1
14
10
FF

FD

Fa
2a
&3
@5
LB
aa
=91
F@
&

24

e 4
Jrapin]

17
74
11
74
=4
a7
50
52
Fe
=0T
a7
FE
21

BF

ey

Jraar )

="
B 1

Fa
FA
Eé

E@
ES
(27|
ED
Ed@
Ea
E3

Fi
Eo

EB

£EQ

as

1532@
153E@
154@
1556
1568
1578
1506
1598
1600
161@
1628
1638
1648
1658
16460
1670
1468@
1698
178@a
1716
1724
17Z@
1740
175@
17460
1778
1780
1720
igpe
1819
1826
1838
1842
1858
186@
ig7@
1B8@
18va
1700
191a
1728
1738
1740
19568
1968
i978
1980
1970
pedralr: [
2810
2028
2030
2B4@
2050
2046
2070
20aa
2078
Fio2
211@

DY
DLAaYY

MNTRZO

MNTRSD

LDA
STéa
SThH
ST6
STi
LD
STH
LDA
STA
LDA
SThA
LD#R
5T4
Lb&a
874
LDE
STA
LD
574
L.DA
5874
LDA
5Té
L.INA
8Ta
JSK
JSR
JE5R
LY
LDY
DEY
ENE
DEX
BiNE
LDA
5Té
LA
S7TaA
LDA
5TA
LDA
STH
LA
STA
LDA
5Ta
LbA
BTh
JBkR
JSR
L.D&
STA
L.DA
STA
JBR
LIDX
STX
LDX
5TX
5TZ

/RETINT
NMILOC+1
IRGLOCH]
ALMIRG+1
CLEIRO+1
#L.CDOUT
CHROUT
/LCDOUT
CHROUT +1
#RDEEY
CHARIN
/RDEEY
CHARIN+1
#INKEY
CHARFL.

/ INKEY
CHARPL+ 1
HEETCMD
USRMON
/BETCMD
USRMON+1
#5000
LIFEAD
#5C0
LIFEAD+!
ELRDSF
CLRIMG
LOSFD
HE10
BEEF

DLAYY

DLY
#SUBOF
BITOUT+3
#SUEFD
BEITOUT
#SUERPF 1
BITOUT+1
#SURF 2
EITOUT+2
#SUSERF
SERADD+
#ACTARS
ACRSK
$ACTASBU
ACRSK
FIATNP
SETHSF
#MNMSE
MSGNUM
/MNMSG
MSGNUM+ t
MSBSND
HEFF
SERADD+1
HEOF
SERADD+Z
LINCNT

CLE&R THE DISFLAY
Cl.EAR THE MEMCORY IMAGE

DELAY FOR PRI CHIFS

SETUF BIT OUTPUT PORT

SETUF EBIT SERIAL FORTS

FESET ALCIA

SET UF ACIA

SET W FIA

TURKM OFF ALL SERIAL FORTS

SET DISFLAY LINE COUNT



FeiD- A5 2% fER peLi LBa TIMBUF+4

Fe1F-—- D@ @4 2178 BRE MMTR7G
FR21- AT A6 2148 DR #EQéE SETUF CLOCE MODRE
Foli- 8BS 2D 2158 STa CLEFOD
FRz5— &0 61 E@ 2160 MNTR7E LDA RITOUT+]
Fe2e- 27 EX 2178 AMD  HFED
Fela- @2 B4 2180 ORA #¥04
FORC- 8D &1 EG 2190 STA BITOUT+I
F?2F- AD 0@ CH 2Z220a LDA 20218
FeIl- C9 4C 2210 CHF #¥4C
F?34—- D@ @8 2228 BENE MNTROE
FP3a- A% B4 2270 1.DA #¥D4
FPaE- BD 533 @85 2248 STA CURRBNE
FOIp- 40 BB C@ 2208 JMFE FCOBA
FZIE- AD &1 EB 22468 MNTRBO LDA BITOUT+I
Fe41—- 29 E3X 2278 AND #FETZ
F?43— BD 61 EB 2200 STA BITOWUT+:
Forgés~ Ao 29 2290 LD#A TIMBUF+4
Feag- DB B 238a BNE MNTRI®
Fed4a— 20 DA FZ2 2318 JESR SETIMG
F@4D- 40 25 FA 2328 MNTR%O JMFP GETCOMD
Fesa— @p 23 MMMGSE JHS @D

FoSi- 20 47 45

FeS4— 4D 49 4E

Fo57— 49 20 52

F9SA~ 4F 42 4F

FORb—~ 54 2@ AD

FeaB~ 4F 4E 49

Fool~ 54 4F &%

FRoe— 20 56 31

FR69— 2E 31 2340 .AS / GEMIMI ROBOT MONITOR Vi.1/
FR&E— @D DI5HO .H5 @D
FRoC~ 2@ 28 20

FOLF~ 2@ 43 4F

FR72~ 5@ 59 52

Fe75—~ 4% 47 48

F978- S4 20 31

FR7R~ 39 38 34

FO7E— 2C 20 41

F981- S2 4% 54

F984~ 45 43 20

Feg7- 53 59 53

FOBA— 54 45 4D

Foap- 53 20 49

F99@~- 4E 47 2E 2360 A5 / COPYRIGHT 1984, ARCTEC SYSTEMS INC./
FP93- @D 2370 .HS @D
Foo4- 2@ 20 2

Fe97- Z0 41 4C

Fe9a- 4C 20 52

F9D- 4% 47 48

FOAR~ 54 53 20

FOAZ~ 52 45 53

FoRo— 45 52 56

FOA9— 45 44 2 23180 .AS ALL RIGHTS RESERVED./
F?AC—- @D @D 00 2350 .HS @2DeDoe
FOAF— @8 2@ 4D

FOERZ— 49 47 48

FPES~ 41 45 4C

FPES~ 2@ 46 4F

FORE- 57 4C 45



FYRE-

Fori-
FOCI~
FoCa~
FoCg-
FOCE-
FoCD-
FID@-
FoDZ-
FoDS-
FoD7-
FaDA-
FIDC-~
FIDF -
FIE1~
FoE4-
FOE7~
FOEA-
FOED-
FoF@-
FoF -
FoF &~
FoFS-
F 9F B
FOFD-
FABE-

FABL-
FABS-
FADS~
FAR7-
F A9 -
FADB-
FABD-
FABF -
Fali-
FAL3-
Fals-
FAL7~-
FALY -
Fal19-
FALE-

Faih-
FALID-
FALF-
FAZ1~
FAZZ~

FAZS-

Fal7-
FA2%9~
FAZE—
FARD-

La

a9
8D
A9
20
AT
2@
AY
24
A7
20
A2
2@
A
40C
?C
28
EE
EE
EE
EE
(ZI
ca
3@
FC
LH@

AR
84
&H4
Al
84
AR
84
A
a%
A
72

ES
D@
E&

AS
(W
Do
AS
€

Lo
Al
84
&4

@D

80
5D
18
E4
@D
E4
BE
E4
21
Ed
B9
Ed
oF
96
50
96
5C
SC
SC
SC
5C
11
EA
SC

a4
3C
3R
a5
e
3
D
z@
22

SR

IR
@2
IZC

3c
3E
a4q
3H
3b

EA
@4
30
R

A

Fo

F%

Fo

Fe

Fo

FE
B5
Fo
7 b
L b
a5
@s
as

Aas

2406
2410
2420
24352
2448
2458
2468
247Q
2480
24594
2508
2510
2520
25z@
2548
2058
2568
2574
2580
2590
2606
2618
2620
26358
2648
2658
24660
2678
24680
26598
2704
2718
2728
271a
2748
2754
2768
277@
27808
2799
2gan
Z814@
820
2830
2848

trdrkrle

B

ralnlrir e

BRBE -
rl2ra {74

2850

s

L0

000 =
PAARA -

DRAAG.

gt

220 -

AR

st

200 -

2840
2876
2886
2894

ELRDSH

ALELSER
ALSGA1

. HE PBZ@4DATATAB41454C20464F574C45520D00

LDA #8308 SET HORIZONTAL FOSITION

STA HIFDS TO BEGINMING OF FIRST LINE
LDA& #+10 LCD SYSTEM RESET COMMAND
JSR ALLSEG SEND TO AL SEGMENTS

L.DA #+3D TURN DIGFLAY OM

JESR ALLSEG SEND TO RiL SEGMENTS

LDA $#+0E TURM OFF CURSOR

JSH ALLSEG SEND TO ALL SEGMENTS

DA #EAL CLEAR AND HOME LCD DISPLAYS
JSR ALLSEG SEND TO Akl SEGHMENTS

LDA ##Q9 CURSOR FONT TO SX7

JEH ALLSEG SEND T ALL SEGMENTS

LDA #F50F TURM ON CURSOR IN FIRST SEGMENT
JMF COMDAT

8TZ VTROS SET VERT FOS TO SEGMENT @

J8R COMDAT SEND COMMAND TO LCD

INC VTPOS INC LED ADDREGS

INC VTFOS FOUR TIMES TO GET

INC VTPDS T THE NEXT

INC VTFOS SEGMENT

LDY VTFOS

CRY ##11 ALL SEGMENTS DONE?

EMI ALSGAL NO, REFPEAT TILL. THEY ARE
STZ VTFQOS YES, SET UF FOR SEGMENT @
RTS AND RETURM

* CLEAR SCREEN IMAGE
# AT LOCATIONS #4008 THRU £54@.

CLRIMB

FILIME

e
[

L.DY #¥a4 SET FOINTER TG START
STY DBFIMG+1 OF DISPLAY IMAGE
5T DSPIMG

LDY #£05 HAVE ENMD OF DISFLAY
STY ENDIMG+I ADDRESGES

LDY #$3F

STY ENDIMG

.BA #F20 FILL IMAGE WITH SPACES

STH TEMEEL
L& TEMPBL FlLll IMAGE WITH CHAR
STA (DSPIMG) STORE IT IN DISF IMAGE
SINCD DSFIMG AND INDC FOINTER

INC DSFIMG

HME =1

INC DSFPIMG+1

*CMFD DSPIMG,ENDIMG
LDA DBFIMEG+1

CMF ENDIMG+1

BME: » 1

LDA DSFIMG

CHMF ENDIMG

BME FILIMG IF NOT DONE, L.OOF

LDY #$34 FOINT TO BEGINNING
STY DSFIMG+1 OF IMAGE
5TZ DSFIMG



FAZF-
FATL-
FA34-

FARI5—
Fasg--
FASA—
FAZD—
Fa40-

FAdZ—
FAR4&~
Fagda—
FAsaC-
FAadF-—
FASt-
FASE—
FASS-
FAS7 -~
FASA-
FASC-
FASE-
FAaL@-

Fa&l~
FALE~
FAbS—
FaLE—
FA&F—
Fasg-
Fhadh-

FAGE-
FA7@-
FA72~
FA74-
FA7&~
FA78~
FA7h~
FATC-
FA7E~
FABE-
FagT-
FAB4—
FAB&-
Fhes-
FABA-
FABC—
FABE-
FAFL-

&4
20
&0

20
Ao
8D
2@
4C

20
20
20
Co
B0
B0
Ad
53
Eé
F@
B0
&1

AD
AT
95
C8
al;
b4
&0

C?
D@
A
F&
Cé
=17
€
D@
a4
Y
&
Ce
D@
Ed
8@
A4
g9
E&

&7
Ak
SH
473
&4

&l
a8
R
Al
20

L)
a~

iv
2k
a9
2E
QL
EQ

B
2@
oo

a2
@g

2E
D3
2E
CF
@D
aE
2B

aa

as
a4
ZE
8D
2E
Ba

2E

a5

FC

a5
Fa
EE

Fh
Fa
FA
Fa

2580
2910
292

2930
2940
2958
2968
297@
2980
2990
1006
1’347
3020
30730
3048
Z050
3068
@7
J08a
I0PP
3106
3110
F120
3130
3144
3158
3168
3176
3180
F196
3200
T210
1220
3230
I240
3258
I2&8
3270
3280
3298
3506
3T10
3320
3558
3340
3358
3364
Ve
Z3B0O
FA90
2400
3410
2420
347@
3448
I45a
Z468
z47@
Z488
I47@

STZ ROWCNT
STZ LINCNT
RTS AMD RETURN

* GET COMMAND LINE
# MAIN ENTRY FOINT INTO MOMITOR.

* _______________________________________
GETCMD J8R CROUT SEND A CARRIAGE RETURM
GBETCDY LDa #83E SET FROMFT TG 70
5TA FPROMFT AND SAVE IT
JSR GETLIN THEN BET A LINE
JME DOCMD AND DO THE COMMAND
S e i e g i o i i i i e e T S T S b T o S e i iy
% GET LINE AND S5TORE IN L INBUF

* HANDLE CONTROL CHARALCTERS

GETLIN JSR CLRBUF CLEAR THE LINE BUFFER
J5R XPRMFT SEND A FROMPT

GETKEY J5R RDEHAR GET A CHAR

GETEY1 JSR OUTCHR DISPLAY IT
CHF #E2 Was IT A COMTROL CHAR?
BCS STRLIN NO. STICE IT IN RBUFFER
BRA CONTEL YES, HANDLE IT

STRLIN LDY BUFCNT GET BUFFER FOINTER
STA LINBUF,Y STORE CHAR THERE
INC RUFCNT MOVE POINTER UF
BEEY FULLIN IF BUFFER FUELL RETURN
ERA GETEEY OTHERWISE GET MEXT CHAR

CLREUF LDY #$ZERO FILL LINE RBUFFER WITH SPACES
LDA #%20
FILBUF 5TA LIMBUF,Y
INY
BNE FILEUF
STZ BUFCNT
RTS

CONTRL CHMF #£028 BACKSFACE™

BNE CNTRL.1 MO, LOOE AGAIN

L.DA BUFCNT YES, GET FOINMTER

BER GETEEY IF BEGINNING OF LINE

DEC BLFOCHNY ELSE RACEUF

ERGa GETEEY AND GET NEXT CH&R
CNTRL-1 CMFP #¥8D CR?

BNME ONTRLE MO, LOCK AGATN

LDY BUFCNT GET POINTER

STA LIMBUF,Y STORE CR IN RBUFFER

RTS AND FETURN

CNTRL.Z2 CHMF #5829 RIGHT ARROW?
BNE CHTRLS NO LOOE AGAIN
ING BUFCNT

BRA GETHEY

CNTRLE LDY BUFCNT NOME OF THESE
STa LINBUF,Y THEN STORE IT IN BUFFER
INC RLIFCHNT MOVE FOINTER



FAR3- D& Bt I500 BEMNE CNTELY AND RETURN

Fa?si— 60 3510 RTS
FAR4e—- 88 EI 520 CNTRELY RBRA GETKEY GET MNEXT CHAR
ST W e
3540 * PUT PROMFPT TO OUTPUT DEVICE
TETD R e e e e e e
FA98~ AD SE B85 2848 XFPRMFT LDA PROMFT GET FROMPT CHAR AND DISFLAY
FaviE- 20 A FR 3578 JBR OUTCHR
FAYE- A9 B3 3080 LDA #F@7% BEND ETX
TGO o e e e i

2688 # CHARARCTER DOUT TG
2618 % CURRERNT OUTFUT DEVICE

TP e o e
FAAD- ©F 8D 363@ DUTCHR CMP #308D CR?

FAAZ~ FB 12 3640 EER OTCHRI

FAR4— 09 08 65 CMP #$08 BACKSFACE?
FAAG~ DB 0S5 I660 ENE OTCHRO

FAGB- CE 55 05 3670 DEC L INCNT

FABE~ 80 @C 3690 ERA OTCHRZ

FAAD~ C9 @C 3490 OTCHRE CMF #$0C FORM FEED?
FAAF~ F@ 05 3700 EEQ DTCHRI

FARL~ EE 55 @5 3710 ING LINCNT

FAB4- 8@ @3 3720 ERA DTCHRE

FABG—- 9C 5% @5 3738 OTCHRI STZ LINCNT
FARY- &C 1€ @@ 374@ OTCHRZ JMF (CHROUT)
TTGD R e
760 * CHARACTER IN FROM CURRENT
3778 % INPUT DEVICE
TTBUB e oo e e o o e
FARC- &C 1€ @@ 3792 RDCHAR JMF (CHARIN)
FBBEB e e e
3810 # POLL CURRENT INFUT DEVICE FOR
382@ * CHARACTER
TETD o oo e s ot s o e e e
FAERF- &C 20 B@ 3848 INCHAR JMF (CHARPL)
385@ BB e et Ak e A Lt o ki e i e e o T e S it S i et
3860 * CHARACTER OUT TO LCD
3870 * MAIN ROUTINE TO DISFLAY
IEBP * CHARACTERS ON LCD.

TBPD  Hmrmr e e
FACZ?- 20 AZ E4 3900 LCDOUT JSR SAVALL  SAVE THE REGISTERS
FACE- €9 2 371 LLOOTP CMP #52@ I8 IT CONTROL CHAR?
FACT- 3@ 19 S del EBMI LCDOT®  IF VES GO THERE
FACY— 92 3E I9IB LCDAOTL STA (DSPIMGE)Y OTHERWISE DISFLAY IT
FACE— 3745 *INCD DSFIMG AND INC THE FOINTER
FACR- E& IR DR INC DSFIMG
FACD- D 82 @apaa BEMNE £1
FACF~ Eé& IC 00 - INC DSFIMG+1

2eOR:> :1
FADI- 20 A% FE 3950 JSR CHRDAT  THEN SEND CHAR TO LCD
FAD4—~ Eb ZF 960 ING ROWCNT AMD INC THE ROW COUNT
FaRe— AS ZF 3970 LDA ROWCNT
FADG- C9 28 3950 CMF #¥28 SEE IF EMD OF LINE
FADA— 3@ 83 IP9a EMI LCDOTZ NG, RETURN
FADC— 280 42 FR 4008 JER CRTN YES, DO A CARRIAGE RETURM
FADF~ 4C AC E4 4@10 LCDOTZ JMF GETALL  RESTORE REGISTERS
FAEZ- £9 08 4@2@ LCDOTE CHMP #3083 EBACK SFACE?
FRE4- D@ 17 44750 BNE LCDOT4 MO, EEEFP LOOKING
FAE&~ A6 ZF 404@ LDX ROWCKNT GET ROW COUNT

FREB- FB 55 4050 BEQ LCDOTZ IF START OF LINE RETURN



FREA-
FAEC-
FAEC-
FAEE-
FAFD-
FAF2-
FAF4-

FAF&-—
FaFg-
FAFB-
FARFD—
FAFRF -~
FRA1-
F a4 -
FRASH-
FE&g-
FBAA-
FRr@an-
FrofFr-
FELl-
FR13Z-
FE1:-
FR15~
FR17-

FR19-
FER1E-
FELE-
FR28-
FE22-
FRR24-
FRR&-
FE29-
FE2H-
FB2D-
FR2F -
FE3Z-
FEIE~-
FEE7—
FRIG-
FBIE-
FRID-
FEEF~

FB4Z—
FE4S-
FBA48-
FE4A-
FRAC~
FER4E-
FES1-
FRSZ-
FES4—
FES7 -
FES9—
FESE-
FESD~

Cé&

AE
Cé
E4
DE
Ca

ag
2@
a0
Ce
D@
20
80
Co
D@

~a

a6
ce
j81n]

Eé
Dia
E&

AT
2@
Eé
AS
(e
A"
28
8a
ce
D@
20
20
&4
210
e7
F@
g
4C

20
AE
E@
Ba

e
s

8t
8A
8
AD
ee
0
8a
A7

FE
an
SR

A

&7
76

3
£

arz
a5
846
39
@D
A%
432
R
a9
18

R =

o
e

30

Ré&
G
2F

™
r-a

28
19

i4
fac
@A
Ci1
21
2F
arc)
D3
Pz
&h
21

7F
=18
ce
a8
Ca
oD

42
3C
B
Bz
SF
Bk

FE

FE

FB

FR

FH

Fe
FA

E4

FR
A%

4A5B
4078
@aaa -
aRRe >
ARG >
11711
oG -
7317 L re e
4360
45@
4100
4114Q
4120
4170
414
4150
41460
4176
4186
4198
426
4218
ralFalral i 0
BB -
aaBa -
paRa -
4220
4230
43246
425
4758
4378
{4780
4290
4Z06
310
4E20
43F
{4348
43508
42608
4737@
4586
4373
4400
4416
4420
44730
4440
44%@
44560
4470
4480
4490
4500
451 @
4520
45350
4%4@
4556

HI|

LEDOT 4

LEDOTS

LEDOTH

H |

LCRBBT7

LCDaTs

LEDGTS
LCROTZ

CRTN
CRTHM1

CRTNG

CRTNY

DEC ROWCHT OTHERWISE BACEKLF
*DECD DSPIMG MOVE IMAGE FOINTER BACK
LDY #*FF

DEC DSPIMG
CFY DEFPIMG
BNE =1
DEC DEBFIMG+]
LDA #+@7 AND BACE UF LCD CURSOR
JSR COMDAT
BRA LEDOTZ THEM RETURRN
CMF #¥Q@7 BELLY
BME LCDOTS
JBR BEEF
BRA LCDOTZ
CMF #+@D cR?
BNE LCDOTS N, KEEF LOGKING
JSR CRTHN YES, DO & CR
BRA LCDOTZ THEN RETURN
CMF H&@9 RIGHT ARRDW?

BNE LCDOT7 NO, LO0OE AGAIN
>INCD DSFIMG YES, INC FOINTER
INC DSFIMG

BNE 11

ING DSPIMG+Y

L.DA #8064 AND LED

JER COMDAT

TRC ROWCNT ANDY ROW COUNT
LBa ROWCNT

CHMFE #5228 END OF LINE?T
BMI LEDOTZ NG, RETURN
JSR CRTH YES, DO CK
BRA LCDAOTZ THEM RETURIN
CHMF #3380 FORM FEEDT
BNE LCDOTS

JSR CLRDSF

JSR CLRIMG

STZ RUOWONT

BRA LCDOTZ

CHME #3035 - OR ETX?

BEQ LCDOTZ YES, IGNORE I17.
BRA LLECDOTI NORE OF THESE, DISFLAY IT
JMFE GETALL. RESTORE REGS

JER FILINE FILL REST OF LINE WITH SPACES

LDX¥ HIFPGS GET HORIZONTAL POSITION

CPX #¥CH SEE IF SECDOND LINE

ECS CRTND YES

LDX ##C0 MO, THEN SETUF FOR SECONMD L INE
STX HIFOS AND S5AVE IT

TXA

BRA COMDAT AND TELL LED

LD VTROS SWITCH TO NEXT SEGMERNT

CHMF #3330 LAST SEGMENTY

BMI CRTND MO, CONTINUE

BRA SCROLL YES, SEROLL SCREEN

LDA #$0E TURN OFF CURSOR IN LAST S5EGMENT



FRSF-
FR&HZ—~
FRSG-
FBR&E-
FRé&B—
FR6E-—
FR7@-
FR73-
FR7&~
Fe78-
FR7E-
FR7D-
FEFF—
FEB1-
FeB3-
FRas-
FRE7-
FrBe-—
FR8%-—
FRGER-
FB&8D-

FEEF -
FE1-
FE9I-
FR9S-

FE9&-
FE97-
FEIA-
FEYC-
FEYE-~
FEAL-
FEAZ-
FRA4—
FEAS-
FEAG-

FEAT -
FEAA-
FEAD-
FRAF—
FBE1-
FERE4—
FEE&—
FBRE7 -
FRES-
FEBE—

FRBC--
FERF -~
FRCL -
FHREE-
FROS-

2@
EE
EE
EE
EE
AT
8n
20
A7
2@
AT
80
A
(5
=30
AT
QY

Eé
D
E&

E&
8@
&4
&HE

48
AD
29
D@
AD
29
AS
68
95
6@

48
ap
29
D@
AD
29
As
68
99
&0

20
A9
85
&4
&4

96
1
]
S0
g
aa
3D
6
a9
2?4
BF
17

—_E
L

%]
2@

3R

IR
T
-y

3C

2F
EC
2F

oo
80
Fg
5C
FE

aa

e
8a
Fo
e
@i

2

C1
18
D
2

38

FE
a5
@5
@as
@5

&5
FR

FE

E®

EQA

ED

EA

Fg

4560
4578
4586
4570
4580
44614
4462@
4&5T0
4648
44650
4660
4678
4580
4573
4702
471@
4728
4730

711 e
ralrilra b
aaoa >
ARRa

474Q
4735@
4760
4773
4786
473@
4800
481i@
4828
4330
484@
4850
4846@
4873
488404
4890
4708
1518
4920
4930
4348
4250
4956
4978
498@
4998
Sead
Seio
] ]
s AT
o04@
b bl
S060
SA7@
59080
[0%@
5100
all@a

-

JER
ING
INC
INC
INC
L.OA
8TA
JER
LA
JER
1.DAR
RRA
FILINE LDA
CMF
BLS
LDA
STA
=INC
INC
RHNE

INC DSFIMG+]

INC
BRA
FILINI 872
RT&

COMDAT FHA
COMBDTI LDA
ARND
BhE
L.BA
AND
TAY
FLA
8BTH
RTE

CHRDAT FHA
CHRDT1 LDA
AND
BNE
LDA
ORA
TAY
PLA
8ThA
FTS

SCROLL J5R
LD#&
STA
8TZ
877

COMDAT
YTFOS
VTroS
VTS
VTROS
#+00
HZFPOS
COMDAT
#¥07
COMDAT
#E@F
COMDAT
ROWCNT
#F28
FILIN]
HEZR
{DSF IME)
D DERIMG
DSFIMEG
HI

ROMECNT
FILINE
ROWCNT

SCNADD
#£80
COMDT1
YTROS
#¥FE

SUNADD,Y

SCNADD
#£80
CHRBTE
YTROS
HERL

SCNADD, Y

CLRESF
#£18

ENDIMG
ROWCNT
D&F IMG

GO T{ NEXT SEGHMERNT

SET HMIFOS TO START OF FIRGST LINE

TELL LCBH
CURSOR FOMT SX7

TURN OM CURSOR

GET ROW COUNT

END OF LINE?

YES RETURN

M), FILL WITH SFACES
In IMAGE

AND LINE FOINTER
TILL EMD 0OF LINE

SAVE COMMAND

TEST LCD

IF READY FOR COMMAND
LOOF TIL IT IS

GET SEGMENT MUMBER
MAKE MADDRESE EVEWM

GET COMMAMD
AND SEND IT

SAVE CHAR
WAIT TIL LCD NOT BUSY

GET SEGMENT
MakE ADDRESS ODD

GET CHAR
AMD SENMD FT

CLEAR THE DISPLAY
SET END OF DISFPLAY
TO MEXT 70 LAST LINE



FRC7 -
FRCS—
FROE-
FRCD~-
FRCF-~
FED1-
FED4
FED&—
FEDG~
FEDE&-
FEDA—

FEDC-
FBDE-
FEDE~
FEED-
FRE:S-
FRE4A-

FRE&—
FRES-
FREA-
FBEC-
FEEF—
FEF1-
FEF4-
FRF&—
FEF 8-
FRE A~
FEFC—
FEFF-
FL@1-

FC@s-
FCO&-
FCos-

FCAY-
FC@a—
FCBD-
FCi18-—
FC11-
FC13E-
FLC15~
FCléa—
FCi18-
FC14-
FCIR-
FCih—
FOLF~—
FC22-
FC24~
FC26~

AT

8%

AR

Bl

3

2
Eé&

Eé&
DR
E&

AS
£S5
D@
AT
C5

30
&4
AR
8C
a9
8D
82
AD
co9
]
20
&4
8a

20
Fi
&8

DA

ol
A

AD
An

.y
oL

F@a
BA
29
b@
84
29
D@
AD
cy
1@
88

3G
3E
B4
3B
3D

RE
2F
ac
50
co
5D
AR
2F
i
CF
a5
2F
ca

az
FE

11
74

@1
is

1@
Fi1

28
@
75
8@
b
as

FE

@5

FH

FC

Eé
ER

EB

HiZ@
5130
514G
5150
51468
=170
5186
S192@
tralzlralriie
BADG =
PAA =
QaRn -
5200
a00a >
8003 -
G >
ooad -
aA@oa -
008 -
=210
Ha2
0230
o248
5200
2480
5270
5286
5290
S5
5i1@
Hi2a
o336
T
5E5e
536
S5a7@
LrRAT 7
SaTa
S4aa
H4l1@
5420
S4E3
S44@
5450
o460
S47@
5480
5490
SS8E
SE1@
b 3 5 1
5EIE
So946
b ra] i
5558
HE7@
So8d
=990
121717
G618

5CROLL

HI ?

SCROLE

SCROLZ

L.DA #£04 SET POINTER TO START OF IMAGE
STA DSFIviG+]
LDY ##£28 SET INDEX AHEADR A LINE
LDA (DBRIMGY ,Y
5TA (DSPIMG) MOVE CHAR LF ONE LINE
JSR CHEDAT AND COFPY TO LCD

INE ROWCNT

*INCD DBFIMG

ING DSFIMG

BNE =1

INC DSFIMGE+1

*CMFD DSPIMB,ENDIMG
LA DOFIMGY]

LCMF ENDIMGH1

BNE 1

LDA DERIMG

CHF ENDIMG

BMI SCROLZ IF NMOT DONE 5CG THERE
STZ ROWONT FOINT TO START OF LINE

LDY #¥QC SET LED TO LaABT SEGMENT
STY VIPOS

LDA #¥C0 AND LAST LINE

8STA HZFOS

EBRA COMDAT

LDA ROWCHT

CHMF #$28 END OF LINE?

BMI SCROL1 MO, LOOGF

JER CRTHI YES, DO CARRIAGE KETURN
BTZ ROWONT AND FOINT TO START OF LINE

BRA SGUROL AND LOOF

READ KEYBOARD ROUTINES
RDEEY WAITS FOR KEY AND
RETURNG IT.

IF NO EEY PRESSED RETURNS

ZERQO

INKEY

*
*
*
*# INKEY READS KEYBOARD AND
*
*

OTHERWISE EEY RETURNED.

JBR LOSFD
LDA ACRER GET ACIA CHMD/STAT REG

AND $#RDRF RECY REG FULL?
BEL INKEEY1 MO, EXIT

AND H¥10 FRAMING ERROR?
BNE INKEY4

AND #40 FARITY ERRORTY
BENE INKEY4

LDA ARDR

CHMF #£80 VALID CHART
BFL INEEY1

BRA INKEYZ



Foog-
FCRE-
FC2D-
FCZo~
FC31—
FCT4-

FCET -
FC2H—
FCED—
FCEF—
FC41t—
FC44-~
FOAT -

FC4g~—
FC4E—
FCA4D~
FCAF—
FCS@-
FLSd-
FCE4-
FCOb—
FCav-
FLSY-
FCOA-
FCSC—~
FCBD-
FLOF -~
FCH1-
FC&2~
FCoa-

FC&7—
FL69—-

Foal-
FCOE-
FO70-
FLC73-
FC74-
FEC7 6~

AD
AT
8D
FA
AD

4 .

2@
AD
Fa
AD

e
s
2
E

&0

ca
Fi
ER
ca
L@
ad
8a
AZ
Ca
811
ag
p@a
Az
Ca
D@
4c

A
4¢C

1]
A
20
88
417
(=3Fi]

TS

a9
o4
a8
AR
48
@z

11
A

15

21

2
.

a7

Cé

FD

F3
[N

FD
1

@an
A

@2z

ok
s

Al

F&

ED

ag

1t
ES

FC
@S

FC
FC

Eé

Eé&

F&

FA

5620
D658
S464@
G650
S5660
3670
5480
05690
S700
571@
572@
G738
574@
S750
3768
5776
5746
o799
SeDB
3810
oS820
SEE0
=834@
5850
5860
S587@
880
o87@
SP0B
5218
5928
3930
=740
950
G768
597a
980
F990
5008
6218
LAZA
&A@
64@
&A58
L0660
&A7@
L0803
LHBFA
&100
&H118
612@
4138
6148
L1584
L1460
&17@
H188
&H190
&£790
L21E

INKEY4 LDA ARDH
INKEY1 LDA #3288
INKEYZ STA KEYCHR
FLX
LPA KEYCHR
JHMF RESHSF

WATTEY JBR INKEY
LA KEYCHR
BEEG WTKEY1
LY #HEA0
JSR FAUSE
JSR RDEEY
WTEEY1 RTS

*.............._.........-._.._-—..-..._...,......,.......,....,..,,....,.._,...‘._-_.-»-—--—-—-m__........—....—.....

* PALSE 1 MILLISEC * "¥°
*—.—..—.mw—mm.,,m..,...._..._...«.4.-..._......._...._..,........_......._...._...,.........,.-__.,..._..._......
FaUSE  JS5R LOSFD
CFY #3280
BEC FAUSS
NOF
CRY #¥@l
BNE FAUSE
BRA FAULS
FALSEA DEY
FaUgsl  LDX #FC6
FALSE DEX
BNE FAUGZE
DEY
BENE FAUS1
FAUSE DX #3C3
FAUS4 DEX
BNE FAUSY
PAUSS JMF RESMSF

* CARRIAGE RETURN OQUT
# BENERATES CARRIAGE RETURN ON
* LCD.

*.,...._.._.____............._............ Lits i v i e s S T e b L i A s a1 s S

EROUT  LDA #$6D
JMF OUTCHR

¥ SFALES OuUT

* SFOUT MOGVES THREE SPACES

* RIGHT ON LCD.

* SPCOUT MOVES NUMBER OF SFACES
* IN 'Y REG TO RIGHT ON LCD

* UF TO A MAX OF 255 SPACES.

SFCOUT L.DA #£20
JSR DUTCHR

ENE SFCOUT



FO77- AD 55 @5 4220 TABOUT LDA LINCNT

FC7A~ C% 14 62T CMF #$14

FC7C- B@ @7 6240 ECS TABODT!

FC7E~ AD @i 625 LDY ##@1

FCBO-~ 2@ &E FC 6260 JSR SFCOUT

FCBTZ- 80 F2 5270 BRA TABOUT

FCBS- 60 6280 TAROT1 RTS
TP B i cmm i s e e s s s s
670@ * BELL ROUTINE
ETAD oo e

FCR6~ 2O 11 E&  432@ BEEP  JSR LOSFD

FCE9— ABD 3F 63O LDY ##3F

FCBE~ AZ FF &74( BEEF1 LDX ##FF

FC8D- 2C 78 E@ 4358 REEP2 BIT BELLOC

FCo@~ CA LT DEX

FCo1~ DB FA L3770 ENE EBEEFZ

FU9%— 88 &£780 DEY

FC94- DB FS L7570 ENE BEEF1

FC96— 4C 21 Eé 6400 JMP RESMSP
1240 . IN ROMON.V1.1.FPART8
1A M o e e e e e e e e e i i e e e
1010 * POLL SERIAL FORTS
102@ * FORT TG EE SCANNED IN A
1032 * IF ND CHAR READY THEN
1@4@ % ZERD RETURNED IN ‘A’ ELSE
1@5@ * CHAR IN ‘A,
L@BE o om oo e

FC97~ 08 187@ FOLPRT PHF

FC9A— 78 1080 SET

FOSE- 8D && 85 1890 STAH SPRTNM

FCO9E- @49 @2 1100 LDA #H£@7

FOAB~ 85 32 1110 STA TEMF@1

FCAZ—~ &4 31 1120 STZ TEMFO®@

FCA4— AD &6 B5 1130 LDA SFRTNM

FCA7- 20 13 FD 1140 ISR OPENF

FCAA—- 2@ 11 E6 1150 JSR LOSFD

FCOD- 20 12 FE 1160 ISR EITWAT

FCH@~ AZ B1 1170 LDX #$@1

FCE2- AD && @5 1180 LDA SPRTNM

FCES- 29 BF 1158 AND #3DE

FCE7- F@ @2 1200 EEQ FOLFT1

FCE9~ AZ @2 121@ LDX #3@2

FCEE- 2@ 12 FE 1220 FOLFTL JSR EBITWAT

FCRE~ AD &1 05 123@ LDA RTSLO

FCCl~ 9D 7@ E@ 1240 STA SERADD, X

FCC4- AD 20 E@ 1250 FOLFTZ LDA SERADD

FCC7- 2D SF @5 1260 AMD RDMSK

Fooa- F@ 1z 1270 BEQ POLFTS

FOCC~ E6 31 1281 INC TEMFR@

FCCE- D@ Fa 1790 BNE POLFTZ

FCD@- €& 32 1200 DEC TEMF®1

FCD2~ DB F@ 1312 BNE POLFTZ

FCD4— 20 E9 FC 13320 JSF SEROFF

FCD7~ 2@ 21 E& 1330 JSK RESMSF

FOCDA- 28 1740 FiLF

FCDE~ 49 0B 1350 LDA #5020

FODD~ &0 1360 RTS

FCDE- 20 93 FD 1378 FOLPTZ JSR RECVCH

FCEL- 20 E9 FC 1380 ISR SEROFF

FCE4—~ 20 21 Eé& 1302 J5R RESMSE



FOET7--
FCEB—

FCEF-
FCEA~
FCEC-
FCEF -
FOF1-
FCF4-
FCF7-
FLFa-

FCFo-
FCFC—
FUFE—
FCFF—
Fhan-
FDALI~
Fh@az-
FD@E~
Fpa4-
FDa7r-
FD&A-
FDAE-
FDAE~
FDii~-

FD13%~
FD1&-
FD17~
Fnpia-
FD19-
FD1R-
FD1gE~
FDL21-
FLad-
FD235~
FD2E~
FDZ7 -
FD2A-
FDR2C-
FD2E-
FD31-

28
&Y

48
AT
8D
A9
aD
8D
&8
&l

AD
29
4A
48
4A
46
4A
(215
Hme
8D
&0
L7

o
.=

az

8D
oA
A
AR
AB
ED
99
£
ce
Co
D@
AD
ot
D@
AD
8

R
ED

ks
65

@D
11
a1

&b

7417
4

b

@4
F4
&b

B=
At

15

EQ

£
ED

E@

FD

B

4D
a7z

as

FD
ao

1 491
i41@
14284
14730
1448
145@
1460
1478
1488
149@
1508
1518@
1528
1538
1546
15568
1568
157@
15386
159@
1 &8
16518
1620
14638
1649
1658
1668
1678
1680
1698
17088
1710
172@
1728
174@
1756
1768

1770
1780
1798
1804
181a@
182@
18308
1840
185a
18460
187a
1886
1894
1909
171@
1954
1938
1948
1958
1768
1978

FLF
RTS
* _____________________________________
% TURN ALL SERIAL FORTS OFF
e mim tirm o mrm s e s e e e v e v e 7 7 o iy i A i e o i o e e
SEROFF FHA
LDA #$FF
STA SERADD+1
LDA #$8E
ORA SERADD+Z
STA SERADD+Z
FLA
RTS
* ______________________________________
* SET BAUD RATE FOR EXTERNAL
* SERIAL FORT ACCORDING TG IT'S
* SWITCHES. BAUD RATES ARE:
* P~ 110 BAUD = #$D7
¥ 1- 150 BAUD = #%9D
¥ P~ IOD BAUD = #$4D
% X~ 40D BAUD = #ERS
* 4~ 1200 BAUD = #%11
*  5- 2400 BAUD = #$Q7
* &~ 4800 BAUD = #£02
¥ 7- 7200 BAUD = #%01
S e ot et bt 4 i 4n Singe S L dinin biin sime e s M bias L i o T T T e T e e T T
STEAUD LDA BITINF+1
AND #HERMASE
LSR
LSK
LSR
LSR
LSR
TAY
LDA BAUDRT Y
STA BDRATE
RTS
EAUDRT .HS D79DADIS 11870201

* OFEN SERIAL FORT IN "A&7

% AND SET BAUD RATE FOR EITHER 00 OR 1206

OFENF  5TA SPRTNM SAVE SERIAL PORT RNUMBER
AL
ASL MULTIFLY BY FOUR
TAX ANME USE AF AN TNDEX
LDY #£0@
OFENFL LDA MSKEDTA,X GET FIRST MASKE
5Téa RDMSE.,Y  AND FUT IT IN MEM
INX NEXT MASE
INY NEXT MEM
CrPY #$@4 DONE?
ENE OFENF1 MO, LOOF
LDA SPRTMM
CMF #£8% 15 RF MODEM?
ENE OFENF4 MO
LDA BAUDRT+2 YES SET BAUD FOR 208
BRA OFEMFZ



FL3I3- C7 B3 198 OFENF4 CHMP #3083 15 EXTERNAL SERIAL FORTY

FDI&E- DB B2 1o9a BNE OFENFPS NED

FD37- 86 CO 2000 BRA STRAUD YES THEN READ BAUD RATE SWITCHES
FD39— aAD 51 E8 2010 OFENPS LDA BITINF+1 GET BAUD RATE IWITCH

FDIE~- 29 1@ 2020 AND #BFRMSK 1  SEFARATE GARBAGE

FDIE-~ F@& @5 2030 BEC OFENFZ

FD4@a- AD @D FD 2048 LDA BEAUDRT+Z SET FOR 3@9@ EBAUD

FD43- 80 A3 2050 BRA OPENFZ

FD4S— aD @F FD 2082 OFENFZ LDA BAUDRT+4 SET FOR 12880 BAUD
Fpag- 8D &% @5 2078 FENP3I STA BDRATE SAVE BAUD RATE
FD4k- &8 pelritin] RTS

FD4(C— @1 48 BF

FD4F- FE @2 B@

Fha2—~ 7F FD 28980 MSEDTA (HS Q14BBFFEBZBAVFFD

FDg4- @4 8@ FF

FDO7- FEH @8 48

FDon~ FD F7 2100 HS @4BOBFFFROB4BFDEF7

FDSE~ 10 20 FB

FDEF- EF 200 10

FD&Z~ F7 DF 2110 .HS 1@20F BEF2818F 7DF
LB He o e o
213@ * GET SERIAL CHAR FROM OPEM FORT
DAL H o o e
FDo4— 08 215@ INCH  FHF
FD&S~ 78 2160 5E 1
Fhée— 28 11 E& 2170 JSR LOSFD CL.OCK TO LO SFEED
FD6F~ A2 @1 2180 LDX ##@1 SET UP FOR FORT 1t OR @
FD&B- AD &6é& @5 219@ LDA SPRTMM  GET SERIAL FORT NUMBER
FDoE~- 29 BE 2200 AND #$0E FORT 1 OR @7
FD7@~ F& @2 2210 REQ INCH®
FD72- A2 @2 2220 LDX #$02
FD74~ 2@ 12 FE 2230 INCH® JSR BITWAT  WAIT DOME BIT TIME
FD77- AD 61 @5 2240 LDA RTSLO SET RTS LOW
FD7R- 9D 20 EQ 2250 8TA SERADD, X
FD7D- AD 20 EQ 226@ INCH1I LDA SERADD GET RD
FDBB- 2D SF 8% 2270 AND RDMSE 1S IT START HIT
FDRI~ DO F8 2280 ENE 1MCHI NO, WALT TIL IT IS
FDR5— 20 93 FD 2290 JSR RECVCH 60 GET CHAR
FDB8~ 20 EY FC 2300 JSR SEROFF  TURN OFF FORT
FDBR- 20 21 Eé& 2710 ISR RESMSFP  RESUME OLD CLOCK SFEED
FDBE- 28 2I2Q FLF
FDRF- AD &4 BS 2330 LDA CHARIO
FD92- &0 2E4@ RTS
FD93~ 28 15 FE 2350 RECVCH JSR RITHAF  WAIT TIL MIDDLE OF BIT
FD&- AB @8 2360 LDY #%28 SET UF FOR 8 BITS
FPI8- AT 00 237@ LDA #3500
FD?A— BD &4 @5 2380 STA CHARIO  CLEAR CHARIO
FDYD~ 2@ 12 FE 2398 MXTRET JSR BITWAT  WAIT FOR CENTER OF NEXT BIT
FDAB- 18 2400 cLe SET BIT MARKER LOW
FDAL~ AD 20 E@ 7410 LDA SERADD GET BIT
FDA4- 2D SF @5 2420 AND RDMSHK SEPARATE IT FROM GARBAGE
FDR7- FO 01 2470 BEQ LOWRIT  IF LOW FUT IT IN CHARIO
FDAS~ 38 2440 SEC DTHERWISE SET RIT MARKER
FDRA- &E 64 05 2450 LOWRIT ROR CHARID  AND SHIFT IT INTO CHARIO
FDAD- 88 2460 DEY DEC BIT COUNT
FDARE- D@ ED 2470 BNE WXTRET  AND GET NEXT BIT
FDE@~ AD &4 @5 2480 LDA CHARID  GET CHARACTER
FDES- &0 249@ RTS
DD Koo oo e

2518 = SEND SERIAL CHAR TO OFPEN FORT



FDE4-
FDES~
FDB&-
FDE7-
FDEA—
FDEC-
FDEF -
FDC1-
FDC3—
FDCS~
FDCB-
FDCE-
FDED-
FDCE~
FDD1-
FDD4~
FDD7-
FDDA-
FDDE~
FDDE~
FDE1-
FDE4-
FDE7-
FDEF-
FDEC—
FDEE~-
FDF@~
FDF 7
FDF &~
FDF9-
FDF 2
FDFC-
FDFE-
FE@1~
FE@4-
FEBT~
FE@A-
FE@D-
FEQE~
FE11-

FE12-
FE1%5-
FE16-
FE17-
FE18~
FE19-
FE1C~
FEL1E~
FE1F-
FE21~
FE22-
FE24-
FE25-
FE26-
FE27-
FEZ8-

ag
78
44
2@
Az
AD
=9
Fo
Az
ED
2D
D@
&8
8D
AD
8D
2@
AB
A9
8D
AD
2D
D@
D
D@
AT
an
dry
4]
a8
23]
AT
8D
20

o
N

20
ped’|
28
AD
&0

20
s
48
baA
S5A
RE
A
88
De
Ch
De
7A
Fi
&8
28
&HD

11
Ba
&b
7] =3
B2
@z

~
i

I=1%i)
Fg

&4

&2
i

9]
@8
@l
&3
&4
&35
a3
62

o
4

FF
21

2
'

&35

ES
FF
21

132

]
)

EY

21

&4

15

Eé&

B3

E@
ibr

@asn
a5
Ed
FE

E@
FE
25

EQ
FE
FE
FC
E&

FE

2530 0
2540
2550
2560
2578
2580
259@
2600
2610
2626 4
2630
2646
24650
26468
2670
2688
2E20
2706
271@
2720
2730 N
2748
2750
27608
2770
27688 H
2798 0
2800
2818
2828
2874
2848
2858
2860
2876
2808
#4898
2508
2710
292a

294@ B
2958 B
2960
2976
2980
2998
2@ D
3318 D
3020
2038
30448
@50
2068
Ia7@
Z080
090

UTEH  FHF

JSH LOSFD
LDX #+@4a
LDA SPRTNM
AND #¥+0E
BEG QUTCHI
LDX #H£02
UTCHL |LDA SERADD X
AND CTSMSEK
BNE QUTCHI1

sTA CHARIO
DA TDRLO
8TA SERADD+1
J5FR BITWAT
LDY #£@08
LDA #F@1
8TA MASK
ATSET LDA CHARIO
AND  MASK
BNE HIRIT
LDAa TDLO
ENE OUTDTA
IBIT LDA #FFF
UTDTA SBTA SERADD+]
JSKE RITWAT
ASL MASE

BME NXTSRT
LDA #HFFF

57TA SERADD+1
JGR EBITWAT
JSR BITWAT
JSR SEROFF
JGSR RESMSF

LbA CHARIO

ITWAT JSBR BITHAF
ITHAF PHPF

DX BDRATE
LyX LDY #EQ3D
LYY DEY

EME DLYY

BNE DLYX

SAVE CHARACTER

CLaCk TO LO BFEED
SETUF FOR FORT 1 DR @
GET PORT #

IS IT @ Or 17

BET CT5

SEFARATE 1T FROM GARBAGE
LOOF TIL ITS L0OW
RETRIEVE (CHAR

anD 8AVE I7

SEND START RIT

SET 4 FOR B8 RITS
SET BIT MARKER HIGH

GET A COPY 0OF CHAR
GET & BIT

IF HI SENDIT
IF |.OW SEND IT

THEMN GO FOR NEXT BIT

PEC BIT COUNT

IF NOT DONE L.O0F

D BIT HIBH FOR STOF BITS

STOF BIT
HYOF BIT

RESUME QLD CLOCK SFEED

RETRIEVE CHRAR

F11@ * SEND PARALLEL CHAR TO FRINTER



FER2G-~
FEZR—
FEZD-
FEZE-
FEZF—
FE3Z—
FEZS—
FES6—
FEZ9-
FEZC~
FEZE-
FE41-
FE44~

FEAT -
FE4n-
FE4E -~
FE4E—
FESB-
FESL-
FESS—
FEDG-
FESE-
FEIZ9?—
FESE-
FESC-
FESD-
FESF -
FE&D-—
FE&L-
FE&=Z—
FELE -
FELD—
FE&7
FE&E—
FE&LT—

g T
FE&F ~
Fe7e-
FE7 4~
FE77—
FE79~
FE7R-
FE7E~
FE7F-
FE81-

cY
D@
&8
44
20
@0
&8
8D
2C
1a
AD
28
4¢

AD
a7
a3z
ba
&R
A2
2@
A
a4
B&
cg
aA
=11
ca
QA
RA
ca
an
E@
€8
%8
4C

z@
8D
a3
=10
A
BS
2D
A
1@
AS

B3
@i

a9

@1

846

11
11
B2
17
a4
25

12

Fa
=D

£Es
F1

E3
EQ

E@
Fi
Eé

E@

FC

FC

EdS
EQ

EQ

E@

312

31768
3140
R Rl
31468
317@
3188
3194Q
Jl08
32189
R
270
3244
FLS0
2268
270
I8
I290
33046
ZE16
IE20
F3E0
Z340
356
23160
F578
3580
3E9@
3464
Z418
2420
3430
3444
3458
i460
3470
3480
49a
3500
251
3524
3530
540
3556
25606
J576
RAwtsl]
Ia7@
3600
FsHt@
I6Z20
3638
640
3650
3668
3678
24680
2628
I700
718

,’. _______________________________________

FRTOUT CMF

#EQT
BNE FRTOT®
RTS
FRTOTA FPHA SAVE CHAR
ISR LOSFD
JoR INTAFL  SET UF FIa FOR OQUTPUT
FLA GET CHAR
STA FARADD+Z SENDIT
FRTOT1 BIT FARADD+T SEE IF ACK LOW
BFL FRTOTL  WALT FOR IT
LDA PARADD+Z CLEAR STROEBE
JSR PIAINF
JMF RESMSF
B e e i i e i i e e e i e e e o e e e b e S o s s
* GET FUNCTION EEYS
R e e o e g e A e e L Lt St it e e i o i e e e
GETFNC LDA BITINF+Z
ORA #3387
EOR #IFF
BMNE BETFHZ
RTS
BETFKZ LDY #%14
JSR FAUSE
LDY #3081
ABL
BCS GETFKI
INY
ASL
BCS GETFK1
INY
ASL
BCS GETFH L
INY
ASL
RCS GETFKL
INY
GETFK1 TYA
JMF BEEF
T e e i e e e e e e e e e i S S S S HA L L L L e e e e s e tirs
* REAL TIME CLOCK ROUTINES
* 1RG INDICATORS -
¥ STATUS BIT 7= CLOCK OUT IRE (HD)
* STATUS BIT &= ALARM IRG (HD)
* COMMAND REGISTER
¥ BITO%1= OSC TO 2.@9MHZ @=LOW 1=HI
¥ BIT2= COUNTERS @=DISABLE 1=ENABLE
* RITE= ALARM LLATCHES @=DISABLE
¥ BIT4-7= COUNTER DUT (1101=1/MIN)
*._.........__........._.........._._..___..._..._......._._......._.-..w—..—.-...n.—.——....—..m
SETCLEK JSR LOSFD CLOCK TO LOW SPEED
§TA RTCFRE  FREEZE COUNTERS IN CLOCK
LDA #3502 DISABLE CLOCK
8TA RTCCER
LDX #3234 START AT MONTHS
SETCL1 LDA TIMBUF,X GET TIME FROM MEM
STA RTCRAS,X AND FUT IN CLOCK
DE X NEXT REG
BFL. SETCLY  LOOFP TIL DONE
LDA CLEMOD  GET MODE



FEBT—
FES&-
FEBY~
FESC-
FEBF-
FES1-
FE94-
FE96—
FES9~
FESE-
FE9C-
FESE-
FEAD-
FEAZ-
FEA&-
FEAT-
FEAC-
FEAE-
FEB1-
FEBZ-
FERS-
FEES-
FEET—
FEBE-
FEBD-
FEBF -
FEC2-
FECS-
FECB-
FECA-
FECC-
FECF -

FEDZ-
FEDS~
FED7 -
FEDI-
FEDE~
FEDD-
FEDF-
FEEZ-
FEES-
FEE7~
FEES-
FEEA~
FEED-
FEEE~
FEF@-
FEFZ~
FEF4-
FEF &=
FEF8-
FEFA-
FEFC—

8D
AC
20
8D
a7
an
Az
ED
9%
Ch
10
A
8D
ac

=3

8D
AT
an

BS
D
CéH
1@
AR
ah
8n
40
20
AT
85
ap
4C

29
&4
&4
AY
85
A9
79
i
A
ca
Ba
B
18
&5
85
Z@
A7
&G
83
Cé
DE

17
F
a8

11
11

*a
Fu

17
Qa4
1z

ik

Al

F&
17
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Es
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EQ@

E@
Eé&
E&
E&

E@

EX

EQ

Eé
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(3%
EbH

Eé&

ED
E@

EQ@

3720
3730
3740
758
3768
I77@
3780
I720
3800
381@
3820
x836
3848
Z85a
3848
3870
88
3870
3500
3710
E928
5730
3948
I9o@
3940
3970
3780
39790
430
401@
4028
4&32Q
4R4&
4058
44L@
4@7@
4@8a
4020
410@
4118
4124
4130
4140
4150
4160
417@
4180
4198
4200
421@
4226
43
4240
4250
4260
4278
4286
429@
4208
4214

GETCLE

GETCL1

SETALM

SETALL

AL MOFF

v

* %k Kk K ok

cy

ADCONY

RDFORT

DOMER

RTCCSKR

* RESMSF

LOSFD
RTCFRE
#HFA2
RTCCSR
#1043
RTCBASB, X
TIMRUF X

GETCL1
CL.EMOD
RTCCSK

" RESMGE
. LOSFD

RTCFRE
#5500
RTCCSR
#$02
TIMBUF, X
RTCEAS, X

SETal]
H+DE

CLEMOD
RTCCSR
RESMBF

¥ LOSFD

#x05

CLEMOD
RTOCCSR
RESMSF

AND TURN Dh CLOCE
FREEZE THE COUNTERS
TURM OFF ALARM

START WITH MONTH REG

BET REG
STORE IN MEM

GET MODE
TURN ON CLOCK

FREEZE COUNTERS
STOF CLOCK

START WITH HOURS
BET TIME FROM MEM
STORE INM ALARM REGSH

START CLOCE AND ENABLE ALARM

TURM OFF ALARM

READ ANALDG T DIGITAL
COMVERTER

FEG HAS FORT # TO READ

iS5 DESTROYED

JER
8STZ
STZ
LDA
s5TA
LD&
STA
LDA
LDX
BEX
ENE
LDA
CLC
ADC
574
BCC
LDA
ADC
B8TA
DEC
BHNE

LOSFD
TEMF@1
TEMFQOD
#3508
TEMFOO
40
ADCADD, Y
ADCADD , ¥
#$0E

.1
ADCADD, ¥

TEMFAL
TEMFA1
DONEB
#0Q

TEMF@2
TEMFOZ
TEMF @&
RDFORT

VaLUE IS5 RETURNED IM A7 REDG

SET CLOCE T LOW SPEED
SET ANSWER LOC T ZERD

SET UF FOR EIGHT REFG

FULSE ALE, SELECT CHANNEL
FULSE SC/0E, START CONVERSION
WAIT FOR CONMVERSTION

GET REGSULTS

ADD &M UF

IF CARRY INC TEMPZ

READ PORT 8 TIMES?
NGO, LOOF
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FF10-
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FE18~
FF1A-
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FF1C-
FF1D~-
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FF22-
FF24-
FFZ7-
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FF2D-
FFRE~
FFSi—
FF32-
FFE4-
FFES—
FF37-
FF39~
FFEC-
FF3E~
FFa1-
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FFab-
FFAg-
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FF&G~
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]
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s
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2
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FC

4720
43538
4740
4350
4360
4578
4388
439@
4480
4410
4472
4430
4440
4456
444@
447@
4484
4490
458A
451 @
4520
4556
4548
4558
4560
4574
4580
4590
4660
4614
44620
46380
4640
4650
4660
/4670
4680
4&67@
4706
4718
472
4730
4748
4756
4768
4778
478a

472@
48AG
4g1@
4820

* DETERMINE

*._...._.....................__.___._.._....

BRKIRR STA
FL&
FHA
AND
BNE

ITREHND LDA
FHY
FHX
FHA
BRIT
BVG
BMI
JMF
IREBIHDL JMF
IRGHDZ JMP

: TEMF@Z DIVIDE RBY 8 FOR AVERAGE
t TEMFA1 ROTATE TEMPL

TEMF@Z CARRY IMNTO TEMP2

TEMF@]

TEMF@AZ

TEMFDI

RESMSF RESUIME OLD CLOCK SFEED

TEMF@] FUT ANGWER IN 'A°

IRE DR BREAK

REGAH SAVE HEGISTER 'A&°

TRANSFER "F° TO &7
#E10
BREAK WAYS BREAE RBRIT GET?

RTCCSK Was IT CLACK?
IREHD L YES

IREHDZ2 WAS 1T ALARM?
( IRGL.OE)

(CLEIRED

(ALMIREY)

* BREAK HANDLER

REGLIN L DY

REGTAR .AL
- DA
RGLM1G1 ISR
LDA

YES, RESTORE "#°
SAVREG AND SAVE ABLL REGISTERS

PCL STORE PROGRAM COUNTER L
FCH STORE PROGRAM COUNTER HI
INDEXI INDEXY TO ZERD

¢ CROUT SEND CR TO DISFLAY
IRDEX1 GET INDEX

REGTAR,Y GET CHAR FROM MESSAGE ARRAY
RGLNMN1D MULE MEANS ALl DONE

OUTCHR SEND CHAR T0O DIGFLAY

IMDEX1 MEXT CHAR

REGL IN

;P £ X Y F 57
#3230

CROUT SEND CR TG DISFLAY

FCL DISFLAY FROBRAM COUNTER



FF&E-
FF7@-
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FF74-
FE74-
FF76~
FF78-
FF7A~
FF7C~

FF7E-
FF7E-
FFae-
FFE%—
FFB4-
FFa&—

FFBg-
FFaE-
FF8E-
FFoa—
FFPT—
FF&a-
FF98-
FFE~
FFIE-
FFAD-
FFAZ-
FFA&-
FFag-
FFAE-
FFAE-
FFE@-
FREE-
FF RS-
FFE6-

FFRO-
FFEE-
FFED-
FFEF -~
FFC@-
FFC2-
FFC4-
FFC&-

FFE7-
FFCE-
FFCY-
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FX
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Fo
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Beaa
BaBE -
aane
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A
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488@
4850
4546
491@
472¢
4538
4340
4558
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4586
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G010
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S0
5040
5058
S0&6@

S1@e
Hii@
Siza
o158
3140
5150
9160
5174
5180
2179@
5200
D210
5220
523@
5240

5250

5268
S27@
5280
Seea
17 0%

5TA
LhaA
STR
*DEC
LDX
DEC
CFX
BNE
bEC

*DELC
LDX
DEC
CFX
EBRNE
DEC

i1

J SR

J&R

L.DA

JBR

JBR

LA

JSR

JER

DA

J5R

JSK

i.DA

JER

JER

LDA

JSFK

LDX

TS

BAVREG 5TA

RETINT FLA
PLY
FLY
RTI

ADDRGL
FOH
ADDEBL+]
L ADDRAL
HEFF
ADDRO L
ADDR@ L
HIN
ADORALI+1

D ADDR&1
#HEFF
ADDR@GL
ADDRE@L
: i
ADDR@1+1

DSFADD
SFOUT
REGA
HEXOUT
SFOUT
REGX
HEXOUT
SPOUT
REGY
HEXOQUT
SFOUT
REGF
HEXOUT
SFOUT
REGS
HEXOUT
#HEEF

* BETCHMD

DISFLAY

DISFLAY

DISFLAY

DI1SFLAY

DISFLAY

B0 TG T

REG "A7

REG X7

REG V¥

CONDITIDN CODE RED

STACEKE PDINTER

HE MONITOR
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MNMIHND FHY
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FFCE- &0 1é& 0B 53103 JME TMNMIEOO)
FFD1- 00 @@ 0a

FFD4- @0 S32@ ZERONM . HS 00000006
FFDS—~ EA SIT0 ZZEND NOP
ETLD) o e e o e et
5350 * &SCRZ VECTORS
SR o
HE70 .OF ¥FFFA
5360 .TA $3FFA
FFEA-~ CE FF 5398 NMI .DA NMIHND
FFFC- 3R F8 5400 RESET .DA RESENT
FFFE~ 1@ FF S41@ IR .DA ERk IREQ

SYMBOL. TAELE

E758- ABS
E7I5- ARG, 1
2264~ ACH

PB1E~ ACIARS
ALl ACTASE

aasz- all.
@Aaa~ ACM
E@74-~ ACRSR
EY1E- ACS
EFiR- ACS.1
aps1~ ALK

E@4@-- &DCADD
FEDZ— ADCONY
E&D2— ADD
E&CF- ADD. 1
E&CC~ ADD. 2
BAEIF - ADDRG1
2@a41i- ADDRAZ
20472~ ADDRAA
Pr4%~ ADDRTH
E&DG- ADL
@EE%- ADMODE
ERZA~- ADRINC
2@=7- ADRFTR
FRE4—~ ALLSEG
Paig- ALMIRE
FELCD— ALMOFF
FPe7- ALSE2L

EQFE- A0V
EYD@- AGL
EQ75~ ARDR
EBFB— ASC

FIE@- ASCHEX
F7aD—- ASCTT

EF@QE~ ABF
E987—- ASG
ETfs— ASLL
EQEA- ABN
ERBE7- ABN. 1
EOEE— ADNL
EZ?iA- ASD
E454— a45TOHX
E977- ATF

EF71- ATM



E938- ATN
E935- ATN. i
EQ7E- ATO
E944~ ATF
RELD- AVELO
E490~ AVGRNG
@551~ BANKAD
ES49- HANKSW
FD@E~ BAUDRT
F364~ BCDRIN
@ARE~ BCKSON
E45A~ BCTOEN
@S6S— EDRATE
2ROz~ BECEIT
P04~ BECREF
FC8&6~ BEEF
FCBE— BEEF1
FCBD- EEEFZ
E@7g- BELLOC
o0~ EITO
2000~ RITOQ
ABB1- RITRI
PERZ- RITO2
ORI~ EITB3I
Q04— BITO4
PRS- BITOS
P06~ BITRL
poOB7~ BIT@7
AR~ EITL

pBe4- BITZ
aahs- BITE
D18~ RBIT4

Q20— RIS

AD4B- RIT&

Qore— BITY

FE15— BITHAF
EBS@- BITINF
E@Red- BITOUT
FELZ~ BRITWAT
ES71— BNESWI
EX73- BNESW2
EB7D~ BNESWZ
FF2D- BREAK

FF1@— BREIRR
ANEO@— BRMASE
2913 RRMSEL
ADZE— BUFCNT
44— BUFFTR
AnhAa- BYTCENT
Caed-- CATLOG

aS47— CATHN
27~ CDSFLE
E7Z7- CE&
E843- CGR

E41E- CHAIN
E41B- CHAOUT
E421- CHAFGL
BA1E~ CHARIN
Phb4~ CHARIO
@A2A— CHARFL



E7EC~- CHG
E72F— CHG. 1
E73F - CHL
E74A~ CHO
FBAT~ LHRDAT
FBAA-~ CHRDTI1
QD1C— CHROUT

EQ3E~ CKA
EBE 1~ QKR
EB446— [CKL
E8Z4- kS

E415— CLBUFR
E4@F - {LDIGF
FELF- CLEFMT
@iiea— CLEIRG
@az2oH— CLEMOD

E7LE- CLP
E7eB- LG
Es8E~ CLR

FRr&i— CLRBUF
Fel- CLRDSF
FA@Ai—~ CLRIMG
E72C- CHI
E7@%- CHMP.1
E7BS— EMP.2
E7QC- CHMF.AC

E718- CMX
E7d06— CNE
Pasd-- ONT

FA7A— CNTHLL
Fag4- CNTRLZ
FagC- CNTRLS
FA?SL— CNTRLY
eez4- COLDAD
FEFH— COMDAT
FEI7- COMDTL
EE&D~- COMTAR
FasE- CONMTRL
E481~ CONVRT

EGRF-— [0S
EGRC- COS. 1
Eg21- CPA
E78%— CPIL.

PES1- CRUFLG
FC&7- CROUT
FR4Z2- CRTHN
FRA4S— CHTMNI
FES4~ CRTNIG
FRSD- CRTNY
F493— CRTOUT
PoelR— CTSMGOK
O30~ CURADD
BEES3~ CURBNE
Bo6A—- CURKHD
EAZ4- DAGME]
Enl2- DASHMEBL
EAZI- DASMON
EADA— DASMSX
DFFA—- DATIN
Eb6AF—~ DCG



E&ALl~ DEC. A
EqAd— DEC.AC
AR7E~ DEMBT
a@v1i— DIREC
E4@C—- DISAGM
E48A/- DISONR
EA&LL— DISFOF
E79F- DIV
E790~ DIVLL
E779- DIV.Z

E7AZ- DIVI
E7aE—- DIVE
E7DF— DIVE
E7RA- DIVL
FBDh&— DLAYY
FED4—- DLY
FELIC- DLYX
FEIE— DLYY

EE&4~ DOCHD
EE&LEG—- DOCHMDI
EE&LD- DOCMDE
EE7R~ DOCHMDEI
EEBA~ DICHD4
FEF&—- DONEB
add4—~ DUORBIT
@RS~ DORREF
GOZC- DOWEUF
F5C7— DS.COLSON
L@1=F3D1
F&ag85—- DS.HDETRR
FIFC- DSFPADD
E451- DSFBYT
Ba@ L~ DBFFLG
BAIR~ DSFIMG
EAB7- DSPMDI
EABF - DSFMD2
FR?5—- DEFMEM
EAGZ— DSEMOD
E44E— DSFWRD

E7EA- DVD
FSaR-— EN.COLSON
. B1L=F5A5

E487 - ENHGNK
aBR8—- ENBSON
ABID—- ENDIMG
EB34~ ENDLIN
EED@G~ ENTLIF
F427 - ERRMSGE
F41C~ ERROR
F410~ ERRORNY
Fd13— ERRORYZ
FAF&— ERRXXX
EEEY— ETLIF1
PR@E- ETX
ES2F- EXPLIN
ESZ2&- EXPIOT
ES41~ EXF2IN
ES37~ EXFZ0T
ES1D- EXTIN
ES13- EXTOUT



@R@7 -
FALT—
FH13-
FES3-
FE7F-
Fo67-

FCTSON
FILBUF
FILIMG
FILIMI
FILINE
FIND.LEFT.STOF

-Ri=F&6F, . D3=F&BY

ABSO—
aaoe-
E4735 -
@A —
Foii-
FASD-
EBS4-
EBLE-
EB64-
EQ7A~
EgLB-
EFRs—
EFZO—
EFZF~
F&lt—

FL.&
FLH
FNCKEY
FREGFLC
FTCHET
FLLLIN
Fxa
FXR

F M
FXQ
FXF
SADLA]
GADDAZ
GADD@:
GET.AVE. RNG

LB =FL20, BE=F648

FoD2-
EOR7 -
EEF4-
EEFA~
EF @
EF®4-
E4673—
£4/0C~
FAZB8—-
FE?é&~
FEGY -
FAZS-
FELEB-
FESL-
Fedq47--
F200~
FZ2i18-
Faia-
Fa27-
F22D-
F230~
FZ244-
Faai-
FiFAa-
FAdy -
FA4C~
FA435~
F71E-
E48D~
E44%5~
E472%9-
EFeg-
EFR7--
EFCF—
EFE7~-
F4EZ -
EEC3~

GET.COL.RNG
GET.S0N. KNG
GETAD1L
GETAD2
GETADZ
GETADD
GETARY
GETALL
GETCDY
GETCLY
GETCLE
GETCHMD
GETFE]
GETFEZ
SBETFNC
GETIME
GETIM1
GETIM2
GETIMZI
GETIm4
GETIMS
GETIMé
GETIM7
GETIME
GETKEY
GETEY1
GETL IM
GETMSE
GETRNG
GETRTC
GETTIM
GETVAL
GETVLA
GETVLZ
GETVLE
BETXFA
GODOIT



EECS-
E4ig~
Fi1RC-
F1DBE-
Pabe-
ARad-—
hasa-
FIaDF -~
FiD&5-
ASTE ~
FZEaF -
Fagy-
FDEE~
210
EL19-
Figi—
FilE®-
E457—~
i barkar) A
EsAR—
E4?7
E&TH—
EBR4G—
FD&H4—
FD74~
FD7D-
FARBRF—
A@E7~
Fobll—
E46F -
FoRe-
FC2B~
FC2D-
FL28—
E&6BA-
E6RI—
EoB@-
Fi5e-
E438-
FiS&-
E4B86-
E7EE-
E7EB-
EZ@f-
EZ860-
FFFE~
FFZ7-
FF2a-
FFRig-
pa14-
EQ74~
E468-
PaE4-
Aan4—-
E45D-
Falg-—
FADF ~
FAEZ-
FAFD-
RS-

GOJUMF
GTLINE
HANDL.F
HANDL &
HDENIT
HDSONRK
HDETAT
HEXAS1
HEXALSC
HEXCHR
HEXERRK
HEXOUT
HIBIT
HIMEM
HISFD
HNDLR1
HMDES L
HX TOAS
HIFOS
ICO
INC. 1
INC. AC
INCADR
INCH
INCHG
IiNCHI1
INCHAR
INDEX1
IMIT.HEAD
INITHD
INKEEY
INKEY1
INKEYZ
IMNKEY4
ING
INT
INT. 1
INTAFL
INTCOM
INTFIA
INTRET
INY
Inv. 1
108FCH
I0GFC4
IRD
TREHD
IRCHDZ
IRCHMND
IRCGL.OC
ERDADD
KBDCHK
KEYUHR
LLBFSON
LECDDSF
LCDOT1
LCDOTRE
LCRBOTE
LEDOTA
LCDOTS



FEOF -
FEZE-
FEIF-
FEZD-
FEIF -
FAC2-
E97F-
E472—
008a-
PD&F -~
2200~
P555-
EF&1-
EF 66—
EF83-
ESD4~
ESDE~
op1Z-
E6li-
FDAA-
PODs~
2BDT-
E98%-
B563-
FR7s-
FaC3-
Feg7-
FR&D-
EFFE-
F QOE -~
Fo@F -
F@zD-
F@47-
E798-
Fos@-
FBa45—
Fes4-
FB8D-
FBSR-
Fo@5-
FEsSD-—
FE73—
Foio-
FoRm-
FOIE-
F54D~
EAT1-
EAT 4
EATC—
EABT~
F254-
E400~
E4@7-
EFF&-
E994-
EFA4-
E782-
Filib-
00—
F115-

L.CROTS
LCDOT7
LChoTe
L.CDoYe
LEDOTZ
L.CDOUT
LET.Z
LFTHDES
LFTSPRR
LLIFEAD
L INMRBUF
LINCNT
LINDAT
LNDT®1
LMNDTOZ2
L ODENE
L.OD X R
L.OMEM
LO8FD
LOWEIT
LBDEON
LTFSON
LTL
MASE
MCMF@1
MOMFD2
MCMF@3
MEMCMP
MEMMOY
MEMOWV 1
MEMOVZ
MEMOVI
MEMONV 4
MLE)
MMMSG
MNTR®
MMNTR1
MMNTR1G
MNTRZ
MNTRZE
MMNTRS
MNTRE
MNTREE
MNTR7@
MNTRBR
MNTRIO
MODELF
MODLFZ
MODLFZ
MONCOM
MOMDAT
MOMNITR
MOVEL.E
MOVHEM
MEL.
MRL
MROR
MEG 180
MBGEUE
MSGEMD



Fa%&- MBGEXT
ATz~ MSGMUM
F1@7- MSGOLT
@Bav77—- MSGPTHR
3587~ MBGEND
F7ED— MSGXMT
.Di=FB@4, .@IZ=Faac, .@A7%=Fg28, .04=FB24
LPE=FA2R, (06=F231, .07=F33A
E7&6A— MSHL
FR4C— MBEDTA
B5467 - MSPFETHF
E7S1- MUL
E74E- MUL. 1
E74B- MUL.Z
E7%4- MUL1
FFFA— NMI
FFCR- NMIHND
ARlsH-—- RMILOC
E@7C— NMIRST
ER44- MNUMEYT
EF 44~ MWLNDT
F354- MWYEAR
F362— MWYR1
FI76— NWYR2
F191— MXTCMD
FACA~ NXTLIN
FREC— MXTLMI
FRAns-—- MNXTLNZ2
FD9D— MXTRET
FDEL>- NXTSET
E424~ OFFSHL
F&pe—- OME.STEW
LBi=FSCR, .02=F&DZ2
E478- ONESTF
EDp4a4- GRCODE
FD1Z3~- OFENF
FDig- OFEMF1
FDA4S- OFPENFZ2
FD48—- OFENF3
FDITE- OFPENF4
FDZE2— OFENFPD
E427- OFNGRL.
EC44— DOFTAERL
FanD- OTCHRA
Faps—- OTCHRL
FARD- O0TCHRZ
FAR2—- OUTEYT
FDE4- OUTCH
FDCS— OUTCHI
FAAR- OUTCHR
FDF@&- QuTDTA
E43F- (RITMGG
@A545— PACKERF
EQZ@- FARADD
FCos— FAUSEH
FCS7- #AUSH
FCOS9- FAUSZ
FCEF—~ FAURT
FCol- FAUSY
FL&4~ PAUSS



FE48- FAUSE
Ed4bu6- PAUSEY
BA4%9 - FCH
@47 - PCL.
Fis4- FIAINF
FC?9— FOLFRY
FCRE- FPOLFTIL
FoC4- FOLFTY
FCDE- FOLFTE
D560 PORTHR
F&74— FOSHD
Qi=Fe9C, B2=F6Al, (A53=F6AE, .@4=FoB2
EE3F- POSTFX
E4D4~ FROIN
E4CA~ PRCOUT
EE1Z%~ FREFIX
E46C— FPRINIT
F3FS— FRNTAX
Pa5B- FPROMFT
EACS— FRTADI
EACL1- FRYADRZ
EAAf— PRTADD
FE2E- FPRTOTE
FEZ?- PRTOT!
FEZ29- FRTOUT
EAD3— FPRTPFX
EARF- PRTPRF
E4&69~ FOERFT
EACE~ PBTFIX
EADB- PSTFX1
ZADB- PSTFXZ
EAEZ- PSTFXS
EAES— FETFX4
EAEC- FSTFXS

E9EE- QAL
PA=5— CCH
AAo4- QL
@BAEE- QCH
EFFB- GRL

PALE—- RANGE
aeMZ2— RBFSON

A@asE—~ ROCH
FIAT— RCHE@1
GRSC- RCL
ARE0— RCM

E43&6— ROVOCOM
E4C1- ROVSER
FARC- RDCHAR
FCAZ~ RDEEY
AS5F - RDMSE
FEDF~ RDPORT

BI=FEE7
EA484~ RDRANG
JA1 - RDRF

F18&6—- RECCHR
F1lgF— RELCHD
F177— RECEEY
FR?5~ RECVCH
P550—- REG
@BAsE~ REGH



FF3C- REGLIN
RA4E- REGF
0A4F - REGS
FFan— REGTAR
QR4c- REGX
an4p— ReGY
EAFA- RELADI
EAFE- RELADZ
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