
: ASl.1

i a1a  ,  L rR $aoao
lo ta  , l i \  $aao{a
lOfO ++++*++++*****+r{Jf*}+t+++++++*+*+*
l 0 4 a r  *
tosf j  + f t f iBoT l '10NI TUR
1(n60 + vERBl0l \ l  t , t  REV. D
t d T a  *  I U F y R I G H T  1 9 4 4 ,  A R C I F I  5 Y 5 I E | 4 5  ] l ' l c ,
l a S a  +
lOrO + r 'JR rTlEl ' ]  BY: I ' t ICHAEL r,r .  FOI ' ILER
11OO * bi l lEr l t /  t?18f4
I 1 lA *+*+**Xl,++*******+++*****

1 1 2 n  .  t f t  R o t l t r N .  v I .  I .  F A R I  I
l  E A O  { -
1O1A X EMORY DECODE MAF'
1A:O * SELEC]O- SOOAA_IFFF RAM 1 (FATIERY TIACF]EL"
IOI]B * sEI-ECTl.  f?AAO_3FFF RAF] :  iEATIERY FA[]F]E.D)
1640 + SELECT"= +44O0-5FFF FAH : i  {FATIERY BACt' iE0)
1A5O * SELECTS= &6AA@-7FFF RAF4 4 (FAITTRY SACh::EI
IOdO * SELECT4= $AOAE.?FFF RAI'1 5 (EiATTEFIY BACPIEL,
IATA + SELECIs= $AOOO_BFFF RAI' I  6 {EAITEFY BAC}iED)
1OB0 + SELECT6= $CAOA-DFFF RAI' I  7 (ETATT BAUIIED) /  R0145 1-7
1A9A * SELECTT= +EAOA-FFFF I l0 AND i ' IONI]OR SFArE
I  l A a  + - - -  - -

1 1 1 A  *  I , / B  D E C O D I I ' J G
II : I '  *  $EOAA'EOAF= LCD DISFLAY
tl lo * !EQ.1@-E417= RSAL TIME cl-ocl ' i
: l  l 4 0  +  $ E C ] 1 B - E C I 1 F =  T I F I E R
L 1 5 O  *  . S E O ? B - E A : F =  S E R I A L  F A R T S
1160 + .$EO]A_EA:5F= PARALLEL F'ORTs
1170 * 9FA4A-Ea4F= A/D CONVERTER
l l B A  *  $ E 0 5 O - E A 5 F =  B I T  I N P U T  P O R T E
l l 9 O  +  $ E O 6 O - E A 6 F =  E r l T  O U T P U T  P O R I S
I2e6 x iE67tZ-8A73= RANDOH I ' tUl ' lEER GENERATOR
l : l 0  +  S E a 7 4 - E a 7 7 =  I / R  I i E Y E T B A R D
1::24 * .5E078-EA7E= RE--
l?f,O + 4E67C-E67F = NHI RESET
1]/4@ + $EABA-E0'F= SLOT 1 FEGISTER
1::54 * $EaAa-EoErF= S|_OT ? REGISTER
1?SA * *EACA-EADF= SLNT :J REFISTER
3.27t1 + $EOaA-EGFF- SL|T 4 REBISIEF:
l : :8o * iEl f iO-El7F= 5L0r 1 ADDiIESS 5PAIE
129b * fEISO.EIFF= SLNT :]  ADDRESS SFAIF.
l : i0m * $EIOO-E!7F= SLnI f ,  ADDRESS SPACE
1;1n * fE:go-E:FF= SLOI 4 ADDRESS SPAIE
l i l fD + fESAA_Ei]7F* NDT USED
1:1:14 x $Ef,40 -El lFF:= Nn T USED
I i I4A r
I : iSA * SERIAL- PORT AS5I6NI,1€NTS ($EA?A_EO:F)

lJ6O * FORT 0= PROFLJLSIShI CONTROLLER
1 : i 7 0  +  F 0 R f  l =  V U I I E  I / O  A N D  S O U N D
1 1 A A  +  F O F I T  : =  R F  L l N l l
l : :94 * F0RT l= EXIERNAL R5*2;I :
14OO} * PORT 4= EXPANSION 1
1 4 1 0  *  P O R T  5 =  E X F A N S I O N  ?
1 4 : : g  *  - ' - - - - - - -

r4: i6 + ErrT P0R-l  A5316Ni4ENr5
J.44ff  *  OUIFUT EIIT F[{RT ($EA6O_EO6F)



1 4 5 0  * P A A  F I T O =  P R O C o l l  E N A E L E D = I
1 4 6 0  + F A 1  F I l l =  V I O S  F : N A B L € D = 1
I47A TFA? BlI?= BATT BND CONNEC]ET=O
T4BO +F'AJ EII f ,= SOF.IAR ENAFLED=I
1 4 9 4  * F A 4  B I T 4 =  D O O R  F E T E C T  E N A B L E D = A
15AO *PA3 EIT: '= S0NAR VSN BN=a
151(l  *PA6 8IT6= EIEACnN DETEC-I ENAFLED=a
r5?A *TA7 E1T7= RF I , IODEM ENAEJLEO=I
1530 *PC7 FITB= FHASEA SIEFPER IITR
1 5 4 4  * F C 6  F 1 - 1 9 =  P H A S E 1
1 5 5 6  * F C S  F I 1 1 o = P H A S E :
1 5 6 0  + F C 4  R I 1 1 1 = F H A S E : 1
1 5 7 4  * P C : i  E l I l : = S U N A R  X D U C E F  S E I - E C T A
1580 ](Fr;2 811Is-SUNAR xnUCER SELECTB
r 5 9 A  * F C l  B I T I 4 = S O N A R  X D U C E R  S E L E C T C
16aA *PCO FIT1s=sONAR xDtJrER SrLFITD
1 6 l a  * P g 7  E i I T I 6 = C F U  C L l l  S P E E D  S E L E C T
1 6 : A  + F F s  E I I I T = g j E R 1 A L  S F A R E  I  E N
1 6 5 A  * P B i  B I T 1 8 = S E R I A L  S P A R E  2  E I \ l
l 6 4 0  * F t s 4  B I T l 9 = S L o T  B 1 ' l  S E L E C T l
165la *PEIi I  81TzO=SLBT FIT SELEIT:
1 6 6 4  * F r B z  B I  I ? l - S L n I  F I T  S E L E C I J
1 5 7 4  { F B 1  r I  I 2 : A = S L a T  B I T  0 U I F U I l
1 6 8 0  + F B O  B I - r ? i l = s L O T  B I T  D U T F ' U I :
1 6 9 0  + - - - - - -  -  - -

I7N6 * INTUT BI I  PORT {. ,$EO5O_EO5I:)
ITIA *PAO RI IA= CIN CHARGE.O
1 7 ? a  * F A 1  B i " l  1 =  I R  S E A 0 O N  D E T E C T E D - 1
I7f,A }F'A] FIT2- DCITJR IIEFLE{:TOR DETECIED=I
l74O +F'Ai f1l l3= Sl ' l8t : lE OETECTED=A
1754 +FA4 FI14- MOTIOI.I  DETECTFD=O
1764 +PAs EITS= RF CiARRIER DETECIED-0
1 7 7 A  x P A t  F I t 6 =  R I G H I  H E A D  S T O P  H I I = A
1 7 g C J  * F A f  B I I T =  L H F T  H E A D  S I U F  H I T = o
l 7 9 O  * ? C 7  B I T S =  F L J N C T I O N  l . l E V  1
l A 0 A  + P C s  B I T t =  F U h l C T l O f l  F I E Y  2
1 8 1 4  * P C 5  B I T l A * F U N C T I O l ' l  F i E Y  : 5
l g ? O  * r j c 4  E I l r I = F U N C T I 0 N  l 4 E Y  4
1 F 3 O  * P C : :  B I  r I : = F U N C I t r l . l  l i E Y  5
I 8 4 @  * P C 2  t i l l 1 : 1 - S F A R E  T O  S S g
1 A 5 A  + F ' C L  B ] T l 4 = s F A F E  T O  1 ; S S
1 8 6 4  + P { : O  F I I 1 3 = S F A R E  T 0  l j s s
1 s 7 a  * P B 7  E l T I , 5 = E X T E R N A L  S E R I A L  f 1 A L l }  r i A T E
I B B A  * P E i 6  B I T 1 7 = E X T E R N A { - .  S E F i I A L  F A U D  R A I E
l 8 9 O  + F F S  E I T I A = E X T E R N A L .  S E R I A L  F A L J D  F : A T E
1 9 A @  + F B A  8 l L 1 S = l N T r R h l A L  S E F I l A L  t l A U I i  R A f E
1?ICJ FF'F:3 BI T36=NLJ
I 9 : ] E  * F ' F ?  t s I 1 ? 1 - N U
l 9 ] O  + F ' r 1 1  F I  I : : = S t , t J I  E I  I  I N F U I I
1 9 4 0  t F t { O  t s I T ? ] = s L o T  B I T  I N P L f r 2
. L 9 i O  x  .

196A + A/T) LONVER]ER F'NRIs
! 9  7 A  *  - - -  -

1980 + Ia. lFUl 0= SLCl ' l  1
I 9 9 A  *  I N P U T  1 -  S L O T  ?
:oAO + INFUT lJ- SLBT ; l
:O1O * INPiJT := SLUT 4
?0?a * I i \ lPuT 4= SPARE 1
2030 x INFUT 5= $PARE :
: IO4O + INFLII  cJ= SPARE : l

Sl I  I  TCHl
5lr , I  TCI ' l?
sUJ I rCf{::
S N I T C H



rAgA r{  I I \ IFUT 7= SFARE 4
?660 + I i ' lFUl a= FATTERY i l .  LEFT , '1o1OR
?A7O * INF'UT 9= EF]T'TERY *:1, RI6HI PIOTOR
?OBE * INPU] A. TiATTEFTY #:,  LO61C
:JO9{Z + INFUI B= SOLIND LEVEL
. : 1 A A  +  I N P U I  C =  B A R A n E r E R
;J I  11ZI * lNFU] }= i -  IGH'I  LEVEL
;l1i l0 * INPUT E= IEMP LEVEL
]I1fO } INFT]T F= I ' IEI ' I I ]RY BATTFRV L€VEL
. J l 4 A  .
2130 * ZEft0 PA6E t ' tEf, lOFY LOCAI IONS
: t 6 E  + -  -

OAOU- : I7A ZERO .EE] $OO NUI.IBER O AND ADDFI A
O A O O *  ? 1 6 0  F R E S F ' C  , B S  $ 1 O  F R E E  S P A C E
o o J t o -  i 1 9 0  H I I ' | E P |  . F s  $ O :  H r B l l  I 4 E H O R Y  L O C
aal?- : :OA LOHEI' I  ,85 $4" L-nhi i IEHORY LOC
A O 1 4 -  T Z I E  I R O L T ] I  " R 5  . 9 4 ?  I F O  I N D I R E I T  A D D R
@ 6 T I ' -  ? Z ! O  N M ] L N O  . 8 5  $ A ?  N M I  I N D I F E I ] I  A D D R
6 A 1 A _  ? ? : O  A L M I R O  " F 5  + A :  A L A R } I  I I { D I H E C I  A D D R
OOIA_ ??4O I]LF.ING] .45 :}O? CLDCFi IRO INDIREC] ANDR
OAlt]-  :35@ CHRDUI ,FS f6? C}IARACTER OUI INDIREC] ADDR
O A I E -  ? 2 6 0  I ] H A R I N  " F 5  $ O ?  C H A R A C I E R  I N  I I \ ] D I R E C ]  A N D R
AA26- T27A CHARF'L "F5 $42 CHARACTEF F'OLL..  INOIREI] ' I  AT)DR
aaz?- 2?€a USRI' ION .BS $O2 USER i '1ONIT6R n0Mfl l i f {O iNDIRe[: l  ADDR

EO?4- ?194 COLDAD ,EIs $O1 COI-D SIAFT I IARI ' |ER
OA?5* ?JOA TIFIBUF .BS $65 REAL TIf4E CLOCT'i  TII4E BUFFER
@ A , ! A  J : i l A  \ E A F F r  . B S  F O f  Y L A R  F U F F E R
@6?{:- ;l:i?a DDa,JE{UF " F5 $61 DAY 0F l^lEEl.l
aaitD* ?:i30 cLl.tMnD . Ers $al cL0cl{ }l{]llF:
86:C8. " : i4O FUFCNT ,BS $41 LINE FUFFER {]OIJNTEFI
00?F- 2i l58 ROUICNI " ES $Al ROl.{  COUNIER FoR l- .CD
AO;]O. ?360 CURADD ,F$ *41 {;URIiEN'I  ADDRESS DISF'LAVED BY It t r I I l l I ]R
aa;11- ?570r TEMFOB ,F5 SAI
ao3?- Zi lBo TEHPAT .Fs $O1
00:i:t- ?190 

-f Ef.lPo? . B5 501
aaa4- ?4aa rEflPoS ,85 tal
lua35- ?4lA TEh,lFA4 ,bS $Al
ab36- l4?o IE|.1PO5 .FS tA1
ao;17 - r4;:i0 INDEX 1 . BS 60:
AOll9- ?44O ADRP]R .FS $A? ADDRESS POINTEII FOR BAfl t ' i  +O
AOf,B- I45O DSF,I} IG .BS $O]1 DISPLAY II ' I / IGE F.OINIER
OOJD_ : :458 ENDI I tG ,  BS fO? END OF DISPLAY I} ' IAI;E F[INl€F']
OfI ; ]F_ : I47A ADDRO1 . BS . . fA? F]RST ADDRESS
a041- !4BA ADIIR0: i  .F5 $O2
@u43- :4?O ALiDRAS . E5 i02
AO43- 23OO ADI]RIF .85 $A? ADDFESS 

' ]  
I iFLE PtrINlER

tdt47- 2510 FCL .ErS SO? FR06RAll  CUUI.ITER LOtl
A649. I37@ PI:H .BS $A? PRO6RA}4 CAUNTER HICH
oo4F- :53lZ REtiA .ES +Al
aa4r. :-  :546 nEtix .  FS $ot
Clo4tr-  2554 REGY "f is *Or
aa4E- f5&o Fr[6P .F5 tal
tda+F - 1570 REGS .BS +@I
AO5O- ?'AA HDSTAT "FS $O1 hEAD sTATUs t{IT Ft.A65
OO31. 2590 CFUFLG "BS .}41 CPTJ S1ATUS FLA6

266A , BIIT= CPU SPEED' L-o= LON SPEED
2614 * 8IT6= BATTERY 6ROUND' LO- NoT CONNECTED
A62A +  R ITS-  T IME OUT INDICATOR
:630 * SIT4= NEUJ YEAR FIT
1640 + BIT3= ALARM ON



a05it-
orai4-
BO55-
4656"
1a6:j7 -
0056-
oo59-
oaSA-
a65F-
o05u*
ao5D-
aaSE-
na=F-
a660-
ab61-
a@82-
o063-
AAt:4*
ot;!65-
aa66-
4/,J67 -
aa6a-
aa6D-
OOAF.
o ta71"
aa13-
0674-
abJS-
ao1 $-
tdof 1-

:650  *  B I  TA=  ERRUT{  INDICAIOR
:660 HSBNUM .BS $A? ME55A6E OUT FOINTER
'670 ACL. "BS +O1 MIiTII PAC VAFIATILES
IC]AO 0cf' l  ,  BS $Ol
?690 trCH .BS $lr1
i!70a TCL .FS $O1
171O IC I ' I  .ES  $A l
?7?O TCH .85  S01
?73cl FLE . bsi 901
?74A F [ ,H  .BS  ta l
: 754  RCL .F5  $A l
?75A RCr,l  .  BS +Ai
:774  RCH "B5  $41
?7AA THP .85  $41
?790  CNT "85  t01
:460  Acx  ,FS  $81
?B1A ALL  ,  ETs  $41
ta20 ADtl .85 $O1
2A3A ACH . ES :f Ol
rB40  s [L  "85  $Ot
?asa scf ' l  .  F5 +81
:s6a  scH ,F$  $41
:A7O SFARES .85 'SA5 SFARE I ' IONITDF Lt]CA'I IONS
?5BO USRLIV . BS *A: LJSER L MNB Lti i lF L.oC
?A9A L IFEAD ,F5  ' sO !  L1FE LOOF INDI f IECT LOI
??oB usRvo{: .Bs $ar- USEF v0c0l_ Ll lc
:914  DEMST .FS  $ ( I t
?9:a RoSTtriT "&5 9O1
?9 : :O  STAFLG .BS $61
!944  IRNST -BS $Ar
?95A MSBFTE "BS $42
:966 t i  -  -

:97O * NON ZERO PABE I ' IEIIORY LT]IAI IONS
2 9 B O  + -
a9s6 ,oR $4544
JAAS . fA $4940
3O1@ BUFFTR .ES $Oi UNFACFI/I"1SGOU] LOCS
:io?o CATN , B5 $A?
f,A3O PACI.iFF , FS 'SOf,

: iA4A UPACFF . RS $44
3 0 5 6  R E 6  . B s  $ O 1
3o6c, BANI:AI '  -Bs :*a? ADDRESS oF RUUIINE l t l  NEIrJ BANINi
f ,@74 CURFN).;  .BS 9O1 CURRENT FAl l l l  OF ROI' I  SELECIEI]
sAAO h.EYCHII .F5 $A1 i-AST KEYBOARO CHAR READ
:1O?T] LINI]Nf "43 $41 PL1SITItrN CAUhI]  NF IURREN] LINE
: i l O O  s A ! ' E A  . 8 5  $ O 1  ' A '  R E G I S T E R  I E I 1 P  S T O R A G E
: J T T A  S A V E X  " F 5  S A 1  ' '  R E G I S I E : R  I E I . I F  S T O R A G E
:11]:O SAVEY , FS $O1 'Y'  FEBISI Eft  IEI1P STT]RA6E
:]1i ]6 ADI ' IODE .85 $O1 FAR}4AT CODF FOI1 TJISASSEI1
:CI4A EYTCNI "EiS SAl BY"IE 1;OUNT FOR DISASSEI,IRLEF
;]15O FROMPT "TIS $OI FRNI]FI CHARAC"TER
316A V]POS .BS .$41 VEFITICAL F'Os OF LCD
: ] 1 7 O  H Z F ' O S  . B S  $ O I  H O R I Z I ] N T A L  P O S I T I O N  O F  T . C D
;IIAA HEXCHF: "BS *61 HEl | jHAR TO CONVER]
: i r9a RDMSIi  "FS +al READ DA]A MASii
3f00 clSMSFi ,BS $Al CTS l4Asl l
3:1O RTSLO .ES fOI RIS LOW FIASI ' :
i :?A TDLII  ,BS sol T0 LO|J l lAsF:
l ! : i IA MASF: -  BS : tBl  SERIAL l '1A5lr ,
;J?4O CIJARIN . f iS $0H'I  CF{ARACTER I/N

454€r -
434'7*
6549-
a54C-
a55A-
o 5 5 1 -
455:J-
a554-
{a555-
0f,56-
455  7 -
a55S-
o5F9-
o55A-
055tr-
a55r]-
o35U-
o55E-
a33F-
aa6a-
0561-
o55?-
456f,-
4354-



A 5 6 5 *  f , 2 5 4  A D R A T E  , F 5  $ A I  B A U D  R A I E
O566_ ]36A SF'R'I  NI" l  .  F5 $41 CURRENT STRIAL I . 'ORT IILJ TTER
a367 - f , r7{u I ' ISPSTF ,  BS t6l  STEPPER M0T{IR | .{5/STEF
A568_ : i :g0 STEPS ,BS iOI +sIEPS TN TA},:E
[156?- : :90 STEPNO ,FS $Al *SfEPS TAIiEN
A564_ : ] : IAO CURHD " B5 .$41 CURREI' ]T HEAD F'OsIT ]ON
A56B_ f tr1a SERPRT .RS $OI CURRENT SERIAL F'ORT iN LJSE
a56C- : i . r20 FoRTNl, l  .F5 $81 UF /DOUIN L0AD r 'ORT
O56D- : i ] ' : ]O AVGLO ,BS $43 RANGEFJ AVEIIAGE

-t: ,44 r  -

:J]]sA + }4ATH PAC UINftFI SFACE
l 1 6 [ }  F -  -
:titr70 , oR i0604
; l3ao , rA $Bgoa

a6aa- i!::9a vAR .ES SAIOO
l 4 a a  { - - -  - - - - -
3410 + CONSTANTS
. :4?O + - - -  - - - - - -

AA@/- f,430 FIT07 .EA AA/'
660�6- : i44A BI10J6 .EO $46
aoa5- f,45a BITA5 .E0 $O5
AA64- f,460 FI' IO 

 

.Eei ,*44
AbAtJ- :474 FITAS -EF ,fas
@aa7- : i4aa tsITEil .EO *O?
000r -  f , 490  E ITo r  .E0  $01
a6ao- f,504 BrTao .Eo $oo
aoRB-  351A Br rT  .€A  180  B IT  7
A0l4b- 3524 BIT6 ,EO :54O BIT 6
aa?a-  3550  n ITS  .EO f2A  B IT  5
o a 1 0 -  3 5 4 6  E I T 4  . E : O  $ 1 0  B I T  4
aoma-  1550  3 I r :  ,Eo  i aB  B IT  - j

ab04- f,56a FtT! .r0 *64 Sll  ?
a00 : -  357a  B lT l  ,E&  $A?  E IT  1
uo tz l -  i l sao  F IT0  .Ea  $a l  E { I ]  a
AAIZI-" : ]59O RDNF .EB $II1 ACIA REt]? DA]A REE FUL-L
O@EO'' f ,6AA BRllASl"i  .F0 $EA EvI€RNAL BAUD sl,JI lCH I ' lA:iFi
AOIO- ; i610 BRl"lSh.l .€O $18 II ' ITEFTNAL BAI-JD SIaIITCH l ' lAsl l
OA11_  36 :6  AT IASU ,EO ' I 11  ACIA  SEIUP CONSTANT
A613 .  563A AC lARs  .EN S I :1 ;  ACIA  T , IAS IER RESET
OAAA* ]J64I'  SUIiOF "EO fAA SETUP FAR BIT OUTPUT FARIS
AA9B_ :1658 SUSERP -EO $98 SETIJP FOR EIIT SERIAL FOFIS
BAOS_ ]66A SUBPA .EA $A5 SET UP FlT P{]RT +A
AOBA- ;]670 SUBF1 -EO *AA SE'IUP RII POFT *T
aaFa- 36ao sut{F? ,Eet $Fo 5ETUP trIT FOR] +2
AOOI .  ; ] 6 'A  D IREC "EO .$O1  HEAD DIRECT]ON T I IT
OOO4- :17OO AEJf,REF .EO $A4 ROOI'I BEACON DEIECTED FLAB BIT
OAAS'. 37TA DORREF .EN SO5 DBOR FJEFLECTOR FLAA RIT
aaaa-  :1720  t lD lN I r  ,  E { ; !  : f oa  HEAD IN IT IAL IZED E IT
AAO:- ]73A I]ECBIT .EO $A: BEACON BIT I1A5I. '
aao4* tr740 DoRErIl .En $A4 DOOR BIT i '1ASk:
6AAA_ 375O LFTSPF .EO IAO HEAI] LEF'I STOF FIT MASIi
0640* :]760 RGTSPF ,E[! $4A HEAI] RIBHT STOP E]T MASIi
A6A12- :I77O HDSONR .EO $BO HEAD SONAR NU}|BER
OOOI_  f , 7SO RTFSON -EA *O1  F I6HT 

' IBF '  FRONI  SONAR
AA6?- 379A RBFSON .EO *O? RIGHI EiOTTOI4 FRONT SONAFI
ooas- JAO0 LTFSON ,EO :*A:l LEFT ToP FR0NT SBNAR
6A64- 3BIO LBFSON .EO fA4 LEFT BOI'TI]I ' I  FRONT sI]NAR
AOO'J. 3A?O RSDSDN ,EA $A5 RI6HT SIDE SONAN
@aa6- 3at6 L5D50N .EO SA6 LEFr SIDE SONAR
@U67* :]A4O FCTSON .EN $07 FRON] CEN]ER SANAFI



AAEE- ::iAsA Bfl.is{:lN . EO $68 FACFI SANAR
6bus- t5866 5PF{50N .EO $O9 SPARE SnNAR
OOOIi '  ;1S7O XDUCRS .EO $AA NUI"IEER OF ! 'ALID SOI' ]AFS
@UAA- f ,BA6 ENBST]N ,  EO :GDA ENABLE sONARS
o0tF7- : i496 soNoFF .EO $F7 S0|!ARS OFF
ot!?o- :l?oo vsujnt] , En $:o vul^l 0N
oaDF- :1910 VsU'OFF .EA $DF VSUI OFI:
A A E F -  ] 9 ? O  R G ] S I P  . E O  * E F  R ] 6 H ]  H E A D  S I O P
oaoS- :1914 ETx .Eo '5o3 END OF TRANS|.I  I  S3I Ol\ l
aaga- ; l?44 SFFIFLG .Eo $oA
aaal- :1956 I ISPFLG "eO $Al
aaas- f ,96a UJATFLC ,661 +0S
oaa6- f ,974 5FCFL6 "EO 506
aBai- 3"aa CD5FL6 .EO 547
oo6:t-  ; i994 RANGE "EO ACl4
DTFD' 4OOO RFCHOT "E8 SD{:FI]  RF CHAR OUI FOINTER
D F F A .  4 A 1 A  D A T I N  . E O  S D F F A  F F  C H A R  I N  P O I N I E F

4 A : O  r
4A:tA * ME}jOFY FOUATES
4644 +- -

A7A6-. 4B5O LINBUF .EO $O2OA INPUT LINE BUFFER
aSaB- 4660 FISGE]LJF .FG SO3t}0 |IESSASE FUFFSF{
I ' }4OO. 4A7A SCNIMG ,EO $O4OO FEGINNING {]F LC]D I I IACE
05i lF* 49AO SCNEND .€O fO5:jF END t]F r-CD 1t4A6E
cooo- 4a?B cATLoG , EF $C040
EUO6- 4IAA SCNADD .Etr $E6OJO LCD SCXEFI! EASE ADDR
E O 1 1 -  4 I I O  R T { : F I i E  . E I ]  - $ E 4 1 1  R E A I .  ] I I ' I E  T J L O C I , I  F F F F Z E  A D D R
E O l ? '  4 1 : O  R T C B A S  " E O  $ E O l ?  R E A L  T I } . E  T t ; L O C F i  B A S E  A D D R
FO17- 4110 RTCCSR -EO $E417 REAL, TII ' IE tLOCIl  C6} '1T4AND AND SIATUS
EOIB_ 4140 RNGADD ,EO $EO1A T I  HEF /  TJ]ANIJEFI FASE ADDR
EA?O' 4150 SERADD ,EO $EO?O SERIAL FORIS BASE ADDR
EO;:O_ 4160 PARADD .EO $€O:!A PARALLEL F'ORT BASE ADDR
F-646_ 4I7O ADCADD .EO $EO4A A/D CI]NVERIER FASE A}DR
E O S O -  4 t A O  B I T I N P  . E O  $ E A S A  B 1 I  I N F ' U T  F O R T  B A S E  A D D R
E66N- 4190 EIITOUT .EG! $EA6B B1T OLJTF'UI FORT BASE ADDR
E@76_ 4"OO RNNGEN ,EEI $EO7A RANDO}'I  NUI1B€R GENERATOR ADDFESS
EA74- 4?14 TiEDADI "EO $E474 FiEYBOARN FASE ADDR
E 6 7 4 -  4 3 ? A  A C R S R  , F 0  : S E O 7 4  A I I A  C N I R L , / S T A I U S  F E G
EA75_ 4?:IO ARDR ,EO tEA75 ACIA RECV DATA RE6
€A7A- 4240 BFLLBC .Etr $EO7A BELL LOCAT]ON
EA7[_ 4I5A NHIRS] ,EE 'S€CI7C NI4I RESEI ADDF
EOSA- 4?60 SLOTtn .E0 $EOAA sL-Ol r  REGrS-lERs
EAAO- 4?7O SLOTTR .EU f,EOAO SLIJT ? I1EIJISTERS
EOCO- 42A6 SLOT]R .EO $EACA SLOT ;r  REGIS]ERs
EOEA. 429A SLOT4R .86 .$EOEA SLOI 4 FEE]STERs
Etoo-  430@ s l -o r lA  .Ea $E laa  SLor  1  AD0RE55 SFACE
E I B O .  4 f 1 O  S L O T ? A  . E O  $ E I A A  S L O I  !  A D D R E S S  S P A I ] E
ETAA_ 4i1?O SLOT:]A -EB $E?OA SLOT :1 ADDRESS SPACE
E:'68- 4f,3a SLOT4A .EA 'E2BO SLDT 4 ADDREsS SFAI]E
ESOO* 4:4O IOSPC: ,EA ,SE3A6 EXF'ANSION ADDR
E:]AA_ 4;T5O IOSP{:4 .€A *E:IBO EXF'AN:JION ADDR

4 f 6 o  + - - -  - - - - - -

4374 x FlACR0s
4f,BO { '

4390 * INCT'{EMENT 16 TIIT NUI' IBER
44OO .I4A INCD
441ia I Ni; I I
4 4 2 A  B N €  : 1
44:16 I t lC : t  1+ I
4446 |  |



4454
4464
44'ie
44BA
4494
43@A
4 5 1 0
4374
45;1{A
4:40
4554
4554
4Z'74
45BO
45'96
45(,4
46lO
4626
463t1

: 1

! l

. E1'1
DEOREIjEN'I 16 F IT NUI,IBER

.IIA DEID
LDX +:*FF
D E C  J 1
C P X  ] 1
B N E  : 1
D E C  ]  I + 1

. EFl
COT,IFARE TUIO 16 BlT NUI.IBERS

.MA CMFD
L  A  I 1 + 1
ct"lP l : l+l

LDli I  I
[t'lF ] 2

. El't



1 t4@ . IN r10l '10N, {./  1 , 1 . FART2
t00{a .0R tE40a
lA tA  . rF  IE f lF ' � .MAN.OFJ
la :a  r
l  AlO + I4tJl '1110R ENrRY P0I t ' lTs
lA4a  * - - -  - - -  -  -  '
TAsA + IIARM/COLD S]AR-I EN'IRY
I B S A  *  -

E4bA" 4C 49 FA 1O7O HONIIR JMF I"INTFiO
lOBo  + - -  -
1O9O * 8ET I ' IONITOR COI1FIAND ENTRY
1 IAO + -  -

E4Af,- 4C :15 FA 111A Oilc0fl  Jt ' lF GETCMD
I  l : o  I
11f,a * RETURN FRDI'I INTERRUFT HNlRY
1 l 4 A  r -

E4Ib6_ 4C C7 FI: I  I5O II. ] ' IREI JI ' IF RETINl
l  l i50 x -

1 174 + HOVE A BLOCI": OF ME!'IOFY
Ilga ,(  TARGET ADDRESS= S45
119O + START ADDRESS= $4"
l laa x END ADDR€sS= S47
t - ? 1 0  * - - - - - - -  - -

E4o9- 4c FE EF 12?O f4OVBLt J],1F l,lEl'll.lov
l 2 1 6  h
1 " 4 O  *  D I A s s E } , l B L E R  I N D I R E C I  E N i R Y
1 : 5 A  *  F I R S T  A D D R  I O  B E  D I S A S S E I ' I E L E D
1364 + r  '$45

1?7O * FLATE * NF LINES TO TIE DISASSEI,IBI,ED
I ? B O  +  I h l  ' X '  R E G I 5 T E R  A N D  J S R  H E R E
1 ? 9 0  l

EAAC- 4C l :  EA l : iAA D15A5r4 Jl '1P DASIILTL
1 i 1 O  i -  -

I32A * CLEAR LDD D]SPLAY AND IF1A6F:
i  t l o  { - - - - - - - -  -  - - - - -

E40F* :A 01 FA r14A CL ISF JSR CL.RII" IG
E4t:-  4[  Cl F9 l ; ]50 Jt lP CLRDSF

1 f 6 0  * - -  -

1;176 * CLEAFI LIN€ BUFFER
1 : € A  * - -

E415- 4C 61 FA 1:]94 CLBUFR JMF' CLRELJF
1 4 @ 8  x -  - - -  " '  -

1418 * 6ET A L1NE FROII IhiF'UT DEVICE
1 4 ? O  * -  - - -  -

E 4 1 A -  4 C  4 ; 1  F A  l 4 l i 6  S l L I N E  J l ' l P  E E T L I f I
1 4 4 0  *  -

1450 * OU]PUI CHAR TN DURRENT DEV]CE
l 4 6 a  * -  '

841F. 4C A6 T:A 147U CHAOUI JI1P OUTC}{R
l 4aa  r  - - - - - - - -
1490 * READ CHAR FROFi I l . . lFUT DEVICE
t36A |  "

E41E_ 4{: BC FA 15IA CHAIN J}' IP RDCHAR
1524  * -  - - -  -  -
I53O + POLL 1NPUT DEVIIE FOR ChAR
1540  * -  -

E4?1- 4C BF FA I55A CHAFOL JI4P INDHAR
t a 6 0  r '
157A + TURN OFF ALL SERIAL F'DF]TS



r58A  * - - - - - -  -
E4'I4- 4C E9 FC 1394 OFFSRL JI4P SEROFF

1 6 A 0  * - -
161A *  OPE:N  SERIAL  FOR' I  I  } . ]  'A '

1 6 : a  * -  - - -  - - - - -

8427 - 4t l f ,  FD 1610 0F'�NSRL JHF opEl' lP
1640l +-'
165A * INFU"I CHAR FR8I1 OF'EN SERIAL TR"I
1 6 6 4  |  '

E4IA_ 4C 64 FD 167A SINCH J}, lP IN{:H
r 6 8 0  *  -

169A * SEND CHAR IHRU OFEN SERIAL PORI
l f B g  I

E4?D- 4C F4 r jD 1710 sOUTCH Jl4F nUTCH
1 7 ; O + - - . - - -
17;JO { INIT]AL-IZE FARALLEL CI]F1}4LIN l  CP\ 'T IANS PI]R]
I  ;  4 U  |  - -  - - - - -  - -

E4:A* 4C 30 FI 1750 IN"ICOI' I  Jf lP 1NTAFL
1 7 6 4  r - - -  -

I77{I  *  sENL) CHAR TN PARALLEL COMI' l l 'h i  I  CATOF1
I  7 B A  * -  -

E4:] ; :_ 4C 6B F1 1790 SNDCOM JMP SNNCHR
l B A A  i
1610 '  RFCV CHAR FROII F'ARAL.LEL CNFI}I
t B : O  r  -

E43tx* 4C 77 Fl 1A3A RCVCO|I JMF RECIiEY
I B4B +- -

1 A ' O  *  6 E T  F U N C T I D N  F i E Y S  I N  , 4 ,

1 B 5 O  * -  - - - - - - - - - - - -

E4T9..  4C 47 FE 1B7O FNCFiEY JI '1F GETFNC
l B A A  * -  -

1B9A * UNPAIII  I ' IES5A6E INTO EUFFER
1 9 A A  * -  - - -  .

E43C- 4C tE F7 1916 UPC|,15C Jl lF CFTHSG
1 9 " : O  '  -  - - -  - -  - - -

1934 + SEND MESSAFE TO VIOS AND/T]R
I94O + TE CURREN'I OUFUT DEVICF
1 9 5 O  * -

r43F- 4{:  ED F7 19AO OUTI'156 JMF I4S6X}|T
1 9 7 0  F  -

19AO * gET REAL TII4E CLOII '  FRO}4 MEMtrRY
1 9 9 0  x  - - - - - - - - - - - -

E44:_ 4C 6C FE "OOO SETRTC JI1F SETCLI. ]
: o 1 0  x
2624 + GET RIC IN' |B MEF]NRY
?034 * SEC=T It ' lFtJF
?A4A * MIN=T I IgBUF+ I
20jA + HRS=T It lBUF+?
za5a I  DAY= r I  HBI-IF +l i
2A7A + HON=T l l ' lBUF+4
? o B a  r -

E445* 4{]  B? FF :A9A GETFLTC JI ' IP GE]CL.Pi
: 1 0 0  r -  - - - - - - - - - - -

11 10 * SE] RTC ALARF1 FROI' I  MEI,J
2 1 2 0  +

E44B' 4C A6 FE I13O RTCALI ' I  JI . IP SETALI1
?  1 4 4  |
: 1 5 A  *  ] U R N  N F F  R T C  A L A R M
r l 6 0  * -  - - - - - - -

E44B_ 4C C5 FE" 217@ RTCOFF JI, IP ALF1OFF



: l a a  + - - -
:19o x DISPLAY HEx lr l0RD
: : O O  *  I T J O R I }  T O  F E  D ] S P L A Y E D  I N  ' A ' A N D  ' X '  F I E G I S T E R S
i ] ? 1 4  * ' A ' = H I F Y I E  ' X  ' = L L ' ] W F Y T E

::??o +---  -

E44F:- 4[ F5 F]I :1:;JA DSPI4RD J},lP F'RN-I AX
: t 4 a  r
: : 5 A  +  D I S P L . A V  H € X  B Y I E
2 1 6 0  +  F Y T E  I N  ' A '  F E B I S I E R
i 2 7 @  + - - - - - . - - -  -

E45T. 4C F9 F;I  ??BO NSPFY] , ] I ' IF '  HEXOUT
?:?a *
?:loB * Ascr I ' lo HEx coNVEF.:sIoH
: 3 I O  *  A 5 [ I I  C H A R S  I N  ' A '  A N D  ' X '

: 3 l O  *  ' A ' = H I B Y T E  x  ' = L 0 U I B Y T E

? f , 3 a  *  H E X  C H A R  R E T U R N E D  I N  ' A '

:34cl  +----  -

E454_ 4T] EA F:]  2: ]5O ASTOHX J},1P ASCHEX
:i56@ +-- -

2 i ! 7 A  +  H E X  ' T O  A S C I I ,  H E X  N Y B F L E  I N  ' A '

: : i8A I
E457- 4C D5 Ff,  ?394 HXTBAS ' I l4F HEXASC

2 4 D A  I
? 4 I O  *  E C D  T t r  H E X  C O I ] V E R $ I O N
: 4 ? O  *  B C D  N U i ' I E E R  I N  ' A '

243a] * HEX THAR RETURNEI] IN 'A'  RECJISTER
l 4 4 A  {

E45A* 4C 94 F:I  :454 BCTOBTI JI ' IF FCDBIN
. ) 4 6 0  |  -  - - - - - - - -  - - -  -

?47A * SENO CHAR IA LCD D]SPLAY
? 4 A O  *  C H A R  I N  ' A '  R E 6
2 4 5 @  * -

E45D_ 4C C: FA 2506 LCD}SF' i I } , IP LTDOUT
2 5 1  4  * - - -
:5:A * AET A I . :FYBOARD CHARAITER
"510 TT CHAF RETUFTNEN IN '4,

2 A 4 A  + -
E46A- 4{:  E3 FC ?554 HFDTHR Jf4P R!|" :EY

: 'rab *-  -  -- '

:57O + 6ET I . iEYBOARD CHAR IF I , iEY PRESSED
]SBO * CHAR IN .A OR ZERO ]F ND I. ]EY
l 5 9 O  ' r  -  - - - - - - - - -  -  -

E46].  4C A9 FC 76O@ 6ETAF]Y JI ' IF '  INI iEY
: 6 1 4  * -  - - - - - -  -

?6?0 * FAUSE FOR Y' I" I ILLI SECONDS
: 6 1 0  r  - - - - - - - - -

E466- 4C 4a F[ " l '4O PAUSEY JHP F'AUSE
:t]5O i  '

2 6 6 4  +  P O L I .  S E R I A L  P O R T  +  I N  - A '

2 6 7 4  *  C H A R  R E T U } I N E D  I N  . A . O R  Z E R O  I F  N t ]  D H A R
, : 6 8 0  * .

8469- 4C 9S FC 269O PSERFT JI, IF'  FtrLFRT
7 7 4 @  + - - - - -
2714 + SEND CHAR TN FARAL.LEL FFINIER FA' i ]
2 7 2 b  I

E45T{]_ 4C :? FE 2730 PRINIT JI ' IF '  PRTOUI
; 7 4 4  * "  " -  -  - - -  - -  -

? 7 5 O  *  I N  1 T  H E A D
' ; ' 7 6 4  * - '

E . + 6 F '  4 C  6 2  T A  ? 7 7 O  I F ] I I H D  J I Y F  I N I ] . H E A D



: 7 A O  + - - - - - - -  -

: 7 9 A  *  F I N O  L E F I  H E A D  S I O F '
: B O @  *  .

€ 4 7 ; ] _  4 C  6 7  F 6  A B I A  L F T H D S  J I 4 F  F I I I D . L E F T " s T O F
? B 2 O  + -
?A3O * TURN OFF STEPFER I ' ICJTOR WINI] INGS
? 4 4 0  x - - -

E4/5- 4L A9 F6 ?A5A STPOFF JI"IP } ! i ,  HDSTF'R
l B 5 A  * - -
?B7O * TIJRN HEAD ONE STEP
:ABA * ---

E47A* 4C EC F6 : IB9A ONESTF JIIF NNE.s]EP
:eAA i  -

?914 * STEF 5' f  EPPER l ' l t iTnR TR Pnsl. l  'A'

: 9 2 4  + - ' -
E47B_ 4{:  ?4 F6 ?gtr la STEF'F'F JMT' FUSIID

2 9 4 d  + - - - -
295A * ]URN HEAD 1.5 DEGREL.S
,:960 r

E47E_ 4C E3 F6 ?97O 
' I IJRNHD JMF' $TEPT.SDEGRS

:?ao 'r
?994 + READ A/D CONVER TEF] CI. IAI ' INEL 1I"I  'V'

; IAAA * VAL.-UE RETURhIED I I . ]  ,A'

: e 1 6  r - '
E4BI_ 4C IJ? FE :5O:A CNNVRT JIIF ADCOIIV

- i O i A  * - - - - - - - - -
.:iA4A * READ SONAR RAFIGERS
: : O 5 A  *  S O N A F  *  T O  B E  R F A D  I N  ' X '

3 g 6 A  x - -  - - - -  - -  -

E4B4_ 4C ?7 FA 3A7A RDRANG JIIF BET.SON.RN6
: o B o  + - - - - - - . -  -
3 A 9 A  *  E N A B L E  S O N A F I  I N  ' X '

: 1 A A  I
E 4 A 7 .  4 C  A O  F 5  f , l 1 4  E N F S N R  J } ' I F  E N , C O L S N N

_ r 1 2 6  *  -

51:JA + DISABLE sONARs
- 1 1 4 6  { -

E4AA- 4r C9 F5 : j15m DIS0NR Jl ' lF I l5" COLSLTN
i l 6 6  * - -  '

3176 + I iFT RANGF OI' I  ENABLED SONAR
f l a a  + - - - - -  -  - .

E4BD_ 4C D: F5 I i I9O 6E'IRN6 JI"IF'  6TI.COL.RNCJ
:i :oo I
5?TO + 6ET AVERATiE RAI.]6E ON ENAB SONAR
f : : B  * - - - - - -  - -  -  - -

€4912- 4E 15 F6 :5?3O AVGRNB JF1P BET.AV6.FNG
r  J 4 O  + - - - -  - -  - - - - -  -

i i?54 + CARRIAGE RETUFN OIJT TO OLJ'I  L]EV
_a:6?| *  --  ------

E49: i-  4[  67 Ft azio { :RTOLJT JF1F IROUI
a:Ba *----.-
3?9A + sET F{EAL TIHE [L.ocr.i
.r:oa I

E496- 4{: D3 F: : i: l{a SErI I t '4 JtlF SErIl.tO
f f ? a  * - - - - - '
:if,:i{z * GET T It1E FR0t't REAL T I t'lE Ct_ t:}.
i 1 , 4 4  r  - - - -

E499_ 4C AA F: 3350 GEIIIM J} lF'  GETII ' IO
: , i 5 O  { - -
: : i 7 O  *  S F A C E  R I 6 H T  N I J M E E R  I N  ' Y '  F E G



4 1 8 0  r _  -

E 4 9 (  a t .  6 t  r r  r f g o  S F C R 6 " l  J l ' l F  S P t O U T
l 4aa  r  -
3410 + IAB TN CNLUFIN 2A OF DISF'LAY
f 4r'a r

E49F' 4{: 77 FI] 3430 ]AERCT JMF IANNUT
1,44O r
:45A * SJAVE FEBISTERS
: 4 6 @  + - - - - - - -  - - -

E4A:_ BI]  56 O5 T47O SAVALL 5TA SAVEA
E4A5- gE \7 A5 34AA STX SAVEX
E4A8- BC 58 A5 f ,490 sTY SAVEY
€4AF- 60 i i500 RTs

. _ 1 5 1 O  *  - -  - -  - - -  -

: I 5 ? A  +  R E T R I E V E  A L I -  R E 6 I S I E R S
' l 5 f D  * -  - -  - -  -

E4AC- ALl 5A A5 ;1540 GE TALL LDY SAVEi
E 4 A F *  A E  3 7  O '  : 5 5 4  L D X  S A V E X
E4B:- Arr 56 A5 3560 LDA SAVEA
E4Er5- 6A 3574 F{TS

fSAO I
3594 } SEND CHAR fO SERIAL Ft]R]
i60a + -

E4F6- 48 :rr IA I iNDSETT PBA
E4B7- AD 6E O5 36?0 LDA SERF'R]
E4BA_ :O 1:1 FD :16:]0 JSF BF'FNF
E4FD- 5€ f ,644 FLA
E4FE' 4C EI4 FD i !658 J}4P OIJTCIJ

. io6o x
36712 + RECIEVE CHAR FROT,I SEFIAL F.OT{T
3 6 8 0  r .  -

E4C1- AD 6B A5 f ,69o FCVSER I.DA SERF'RI
E4{:4- ?O t3 FD : t '106 JsR oFENP
E 4 C l _  4 C  6 4  F I }  3 7 T O  J F 1 P  I N C } J

- ' i774 ' � - -  -

f , .734 * SEND f,} IARACTHR 10 PROFULSION
:i74O { CONTF:OLLER
f 7 5 o  * - '

E4CA_ 4A : :760 PRCNLJT PHA
E4CF* A9 AA 377A LDA +*60
E4CD_ AD 68 05 ]7BA SIA SFRPR]
E4DCJ- 68 i79a PLA
€4D1' 4C I ]6 E4 38OO JMF SNDSER

l a 1 0  d - -  - -  - -  -  - -

; ]B:A * RECIEVE {: I ' iAF FROM PROCAN
f,Blo + --  ---

E4D4- A9 OA f,A4A FRC]N LDA +$OA
T14D6' BD 6B A5 1A5A $TA 5EFPRT
€4tJ9" 4C C I  E4 . l86[t  J l ' lF RCVSER

IATO +
: iBBO * RECIEVE CHAR FROM VIOS
3S9A i  -

E4DC- 48 r i?OO VIOSOT FHA
E 4 D D *  4 9  A 1  5 9 r A  L D A  { + $ O 1
E4DF_ 8D 68 05 J9?O 5TA SEFPRT
E4E?- 68 ]93A F'LA
E4E]J_ 4C 86 E4 3944 J} lP SNDSER

3 s 5 A  * - -
] ]960 + SEND CHAR TA VIOS
-i974 +-- --  -----



E4€5-

E4EB_

E5t5-
E5r6-
E52A*
E5?rr-
E5:C_

E5-r7-
E5:54*
E5;]A-
ESTD*

E 4 F I -
E4F4 .
E4F5-
€4FA-
E4FA.
E4FD-

?6
SD

A?
AO
7A
4C

E30A-
E50ii-
8905-
E507-
E5A9-
E5A{]-
ESAF-
E51 .? -

E 5 1 3 -
E 5 1 4 -
E 5 l 6 -
€ 5 1 ? -
E S I A _

E51D-
E 5 I F -
E5??-

4B

AD
6B
4C

E52F_ A9
E 5 : 1 -  A D

4 A

8D
6 B
4 C

t{6 E4

A 9  A 1
8D 6Ii A5
4 C  C 1  E 4

A9 4,1
sD 6E 05
4C C t  E4

a4
6tr 65

a4
6F A5
C t  E 4

ct3
5F @5

A? E4
6B 05
0 1
DF
FD

AC E4

l gao  v losrN LDA *$01
ASSA STA SERF'RI
4tuAgt JF1F RCVSER
4 O l O  '

4O?O ,. SEND CHAR TO RF I'IODEI'I
4A;lA { - -

4O4O RFFIOUT JsF SAVALL
4O5A STA SERPRT
46h@ LDA Sf01
4A7d LDX /RFCHOT
4OA0 LDY *RFCHoT <r
4AqA JSF BANl. iSl^J
;;;; 

""; 
#iH 'r'Doro' .'

4 t  1 a  * -  - - - - - -  -

41?O * RECIEVE CHAR FROI,I  FIF T' IODEI4
4 t 3 A  x -  -  -

414O RFT,I  I  I {  JSR SAVALL
4 1 5 0  L D A  * $ A l
4 1 6 0  L D X  / D A T  I  N
4 I 7 O  L D Y  * D A T I N
41AA JE]R FANFlgt l
4I9A , ISR GEIALL
4?OA LDA SERPR1
47tA RTs
4 J i O  * '
4?34 + SEND CHAR TO EXTERNiIL SERIAL
4 2 4 6  * -  - -  -

4254 EXTNUI PHA
426a LDA ,HSO:I
4274 5TA SERFRT
428A PLA
4294 J},lF SNI]SER
4 3 O O  { - -
4f,1a * RECV CHAN FROM EITEF]NAL PI. 'RT
4-24 +----
4f,30 ex-t  IN LDA *$A:I
454O 5]A SERFFTT
4350 JMF' RCVSER
4f,60 x
4: i7O * SEND CHAR TO EXPANEION SERIAL 1
4 - i A O  + - - - - - -  -  - - -  -

4 : ? O  E X F l O T  F H A
440b LDA *SA4
44Iq STA SERPRT
44?O F'LA
4430 JHp SNDSEn
4 4 4 b  r -  - -  - -  - - -

4 4 5 0  *  R E C I E V E  C H A R  F R N M  E X F  F O R T  1
4464 * -

4 4 7 0  E X F 1  I N  L D A  * ' $ O 4
4486 SfA SERPRT
449A JflF RIVSER
A a a @  r -
4510  +  SEND CHAR' IO  EXP F 'OFT ]
4q?o  * - - - - - -  - - -
45:O EXF:DT FHA
4544 LDA +545
4550 514 SERFRT
455[t PLA
4576 JI'IF sNDsER

10 A3 E4
A ?  A t
A!: DF
AO FA
2E 49  E5
ta f in E4
AD $B &5
60

4A
A9 A:1
ao 6E a5
6 A
4U 86 E4

F5 E4



. 1 5 8 O  *  - - - - - - - -

4590 + RECIEVE IHAR FRNM EXP FORT :
4606 I  ' - -

E 5 4 t -  A 9  0 5  4 6 1 4  E X F ? I N  L D A  * . S 4 5
E54f,_ 8D 69 O5 46"0 5TA SERPRT
E546- 4{:  l : t  E4 46;5A JnF RCVSER

4646 |
465A * FANI".  SWITCHIN6 ROUTINES
4660 * TO JU}{P TT] A SIJBRCJU1INE IN BAT.I I . : :  + X i
4670! + POT L_OhI BYTE BF SUBRNIII INE IN 'Y'

468CJ * FU] HI BYTE OF SUBNOUTINE I I . ]  'X'

469& + F'LII  TARGET BANI. i  NUMBER IN 'A'

47UO * Al\ lD JSR TO FANl. iSt l .
471O ].  AFTER SUBROI.JI INE COHPLETTD FENGRAF1
47?O * FI-ON RElURNS TO CORRECT BA}.I} i .
4 7 3 A  *  ' A ' , ' X ' , A N D  ' Y '  R E 6 1 5 T € R 5  D E S T R O Y E I ]
4740 * IO PA55 PARAF'ETEfIS USE I" IEI"IORY INSTEAD NF ]HE STAT}] ' '
4 7 5 0  , . - - - - - - - -  - -  - - - - - - -

E549- 85 31 4760 BANl" ist ,J 5TA TEI ' IFOD SAVE TARGET BANI' I
E54F_ AD 3i i  05 4770 LDA CURENK SAVE CURREMT AANH
834E. 48 47A@ PHA ON STACI, ' :
E54F- A5 31 479A LDA TEMPOA 6EI TARGET EANI{
E 5 5 r -  A A  4 A O O  A S L
E55:- OA 4B1A AsL
E5:]-  ?9 1C 4820 AFID +$TC I lAS}. i  UT.MANIED FJTS
E555_ 8D 5;i O5 4B3A STA CLIRFNI.i I,lA}.:E IT IURF{ENT TIANH
E 5 5 A -  A D  6 1  E A  4 B 4 O  L D A  E I T O U ] + I
E55E- !9 E: 4B5a AND l+$Eri
E55D_ OD 5A 05 486A ORA CURBNH
E366- AD 61 EO 4A7A 5TA EITI-1uT+r PHVSICALLV SIJI-rCH Rol ls
E5&3_ A9 AO 4BBO LDA IISWFAC}] SET UP RETURN ADDRESS
E553- rA 4A90 DFC
E566- 39 31 49AD STA TEi1F60
E56A- Cq FF 4916 Cl ' lF *:SFF
E56A* DO 05 492a BNE BNl.ishil
E55C - 49 E5 493a LDA rSldFACii
E56E- : iA 454@ DEC
E56F- SA 02 4954 FRA BNl" iShr?
E571- A? E5 496A BN*isbJl  LDA ./s l lFArF
E57;!- 4a 497a EiNl"isul: PHA
8574- A5 31 49SO LDA TEI ' IPAA
EZ76- 48 4994 PHA
E.377- 8A 3AB@ DEY
E57A' CO FF 5O1A CFY i*$FF
E57A* DA Al 3@"@ Bf. lE BNI:SW:I
E37C* CA 5O3A DEX
E57D- DA 5O4O Fl ' l l lSN3 PHX
E57E_ 5A 5O5O PHY
E37F- 6Q AAAA RTS G0 ID ROIJIINr l t ' l  TARBET BA[] l i i
EsSO. 68 5O7A SNEAC}I:  F' t .A AF'IERI4AR}S RESTORE CURRENT BANI' |
E5B1- BD 5: l  A3 5AAO STA Cl lRENl. ;
E5B4_ AI]  61 EO 5O9O LDA BITOUT+I
E5B7- 19 E; i  51A6 AND {$83
E5S9- 0D 5,1 05 5110 ORA CURFNK
E S S C -  A D  6 1  E O  5 1 2 A  S T A  E I T O U I + 1  A N D  S U I I T I H  R O M S  S A C H
ESAF- 6{a 5130 RTs THEN RETURN

5 l 4 A  F - - - - -
5 I 5 O  *  T O  J U F 1 P  I N T N  A  R O U T T N E  l N  A N O I H E E  E A N F .
5 1 6 0  }  F , U T  E i A N I . :  +  I N  , A ,

5 1 7 A  +  F ' U 1  L O  A D D R E S S  I N  ' Y '



5 1 8 0  *  P U I  H I  A O D R E S S  I N  ' X '

51?A + AND , l l ' lF SWEAl. l l l ,
SfOO r '

E590 - AA 5218 SWBilNl. i  ASL
E591- AA 5??A AsL
E59?- ?9 1[ 5?3O AND ], t lc
E5'i4 - BD 5:i 05 5"44 STA CUREII'II.: sET CURNEN T FANK TO I']EI'] VAL'LIE

E 5 9 7 _  A N  5 1  E A  5 2 5 4  L D A  F I T O U T + I
E59A- 3? E:- i  5260 AhlD +$El
E59C- AD 5;r  A5 3:74 mFA CURFNI:
ES?F_ BD C,T EA 52gA 5TA BITAUT+I AND PHYSICALLY SUIiTCH ROII$

ESA?- BC :r  05 5?9O STY BANI- iAD
E5A5- SE 5? 65 5l i@O srx BANIIAD+ 1
ESAA- 6C 51 [}5 5l1A JMF (EANl. iADl

t f ? O  * -  - -  -

33f,4 + IO SAVE A VALLIE IN BAN}: X'  RAF1
5:]4O + VAL.LIE IN 'A'  ADDRFSS IN ADRF'TR
5iJ5A * AND ADRFTR+ I
3 1 6 6  r - -

EsAF. DA 5;$7O SAI/BNII FHX SAVE VALUE IT.]  EANF| A
ESAC- A? 00 5384 LOX *$Oq
E5AE. ?O E: E5 5:94 . ]SR SAVXBI..
E 5 F 1 '  F A  A 4 A A  P L X
E S F ! -  6 A  5 4 1 4  F T S
E3B3..  48 5420 SAVXFI: PHA SAVE iJAl,U[

E5B4- Al l  61 EA 5430 LnA EITnUT+!
E5B7- 29 E: i  5444 AND +#E;l
E5E9- g5 f , l  5450 STA TEI9PAA
E5FB. BA 546V1 TXA
ESBC- OA =474 ASL
ESFI]_ OA 34BA ASL
FSEIE- 05.11 5549A nRA 

-I€MPA6

E5c0- a0 51 Ea 55aa STA BIT0U-i+1
E s c l -  6 A  i 5 1 A  P L A
E5C4- 9? ; t9 35:A 3TA {ADqFTF)
E5C6- 48 55f,0 PHI\
E 3 C 7 -  A D  6 1  E A  5 5 4 4  L D A  F I I O U T + I
ESGA_ ?9 EI i  5558 AF]D *$E:]
EsCC. AD sJJ 05 :560 DRA CURBNI{
ESCF- AD 61 E0 5574 STA t ' ITou' f l l
E5D2- 68 55AA FLA
E5D3- 6A 5590 RTI;

' t a@@ Y -  ' - - - - - - - - - -

5610 * LOAD VALTJE FROM FANF: *A RAH
56?0 } ADDRESS IN ADRPTR AND ADRF'TR+I
56;IA +-- -----  -

85D4. DA 5640 LODBN}] PHX
E5D5- A? AU 5650 LDX +$AO
E5D7' : :A NE E3 555@ JSR LODXBI.]
€50A- FA A67@ FLX
EsDF-. 4A 5630 PBA
ESDI].  68 5694 FLA
ESDD- 50 ZTAA RTS
E S D E '  A I ]  6 1  E O  : 7 1 4  L O D X E } :  L D A  B I T O U T + I
EsEr- ?9 E3 572A AND *$E:
E5E1- A5 :1r =7aA STA TEIIFOA
€5E5- AA A74D TXA
8586. OA 5754 ASL
E5E7- 0A A760 AsL
ESEB- 05 ;11 577W Or{A TEI"IPOA



E S E A -  A D  6 r  E 6  5 7 B A  S T A  [ 1 I T O U T + 1
ESED_ E: : !? 5790 LDA IADRFTR)
ESEF- 48 5B06 PHA
E S F A _  A D  6 I  E O  3 4 1 6  L D A  E ] T N U T + I
E5F:: .  ?9 E3 5B?A AND *$E3
E5iF5- AD 53 05 5Af,A t ]RA CURBNh
E:sFB_ AD 61 EA 5A4O 5TA E{ITtrUT.f  1
ESFF- 58 5A5A PLA
ESFC- 6A 5A6b RTs

5470 I
'A8O * CLOC}{ SPEED SELECTION ROUTINES
5 4 9 6  "  S E L f t  T c  H I G + I  T L O I I  S F E F D  O F
:900 * : ,4575 MHZ AND LUH r-LOCll
5 9 1 0  *  S F E E D  O F  1 - : : B E l  H t ' l Z
59?O *
59;10 * FULLOUIINC DEVII:ES l4l l5T tsE
5940 * ACCHSSED AT I_OW SPEEI]
5 ? 3 4  +  R E A L  I I H E  C L 0 n .
596A * COUNTER,/T l  MER
397A + ANALOE,/DIEITAL CONVERTEFI
59AA + AC IA
5 9 < O  r  - - -

ESFO' 43 600A SETLSF FI-IA SE T CL-NCFi 10 LOW SF'EEI]
E S F E -  7 7  5 1  6 6 1 A  R H F  7 . T F U T L 6  C L E A R  T H E  S F E E N  F L A 6
ESAA- A9 AO 662A LDA ]+ErIT7
E6O2* IC 51 EO 6050 TRF FITOUT+I CHANEE SFEFD
E5A5- 6A 6644 FLA
E60d- 6n 66=A RTS
E6O7_ 48 6A60 SETHSF' FHA SET CLNIT] TO I- I IGH SPEEr)
E6OB- 17 5t 6676 Sl lF T,CFUFLG CHANGE THF FLAG
E6AA- A9 SA 6AAb LDA *81T7
E6OC- 0C 6t EO 609A TsF BIT0UTT-i
E6AF- 6A 5100 FLA
E 6 1 A -  6 0  6 1  1 6  R T s
E 6 1 1 -  4 8  5 1 2 A  L O S F D  P H A
E 6 t : -  A ?  8 0  6 1 3 A  L D A  + f r r r 7
E 6 1 4 -  1 C  6 1  E O  5 r 4 A  T R E  F I T O L I T + I
E 6 1 7 -  6 8  & 1 5 0  P L A
E 6 l A -  5 A  6 1 6 4  R l s
E 6 1 ? *  4 8  6 1 7 O  H I S P D  P H { r
E 6 1 A -  A 9  A A  C r l 8 A  L D A  # B I T 7
E 5 1 C -  O C  6 l  E 0  6 1 9 4  r 5 B  F I T 0 l l T + t
E 5 1 F _  6 8  6 2 d A  P L A
E6*.?D- bA 621A RTS
E 6 ? 1 -  4 A  6 : ? O  R E S I 1 S P  P H A
E5?i ' '  :4 51 62JiO BIT CF'UFLG
E634- f,A A7 6740 rrfl I RSFjSP1
E6:5- A9 BA 6250 L.DA *81T7
E A z B -  1 [  6 1  € A  b ? A A  T R B  B I T t r U T + 1
E6:B* 6A 627b FLA
E5:C_ 60 6?86 RTS
E 6 ? D -  A 9  B 0  6 2 ? 0  R s l j s F l  L D A  + B I T 7
E62F- 0C 5l  €A 6f,OO TSB FITtJt. lT+L
E 6 f , ? -  6 8  6 3 1 0  F L A
E6f!3- 60 b320 RTs



1 lCrD  . I l !  ROMnF l ,  V  |  .  I  .  FART;
I A O A  " '
l A t E  *
1O:01 + SIl{E I AtrLF
1A:tA +

86f,4- 6A
E 6 5 7 - - A D
E 6 f , A -  I R
h 6:5D- :B
E 6 3 E - : C
E 6 4 l -  : A
€644- 4 / '
E647- 5; i
8646- 5A
E64El- (,4
E64E- 7i1
E . r S 1 -  7 C
865:- AA
E 6 5 5 -  A B
E 6 5 A -  9 6
E 6 5 B _  A 1
E65[- A5
E65F- AF
E66t- FA
r:6d5- cl
E666 - C4
E:669- [C
E66t- D4
E66F- DF
E67?)- OE

E 6 7 9 -  E F
E 6 7 4 .  F ]
E67D. F5
E 6 6 0 -  F A
E6B;]-  FB
E 6 8 4 .  F C
EtiST- FE
E 6 A A *  F F
E68O- FF

a4 aa
1 :  l 5
l F  : 4

ii 1 ,i5
:3E 4?
4F 4F

3C 6A

]4 ' la

1A4A rft6

1 A 5 A

1866

tn70

1680

ta96

I 1oct

H S  O O A 4 O A A I '  i :  l t  l F l F - ' 4 ? A

,  HS ?C;r 1;15iiAi ir4:4 74F4F5.1

B4
AF

AA
B2
BB

C7
OF
D 7

EO
E6
EI

B F
9:l
9E

AE]
F:
BE

CA
D:
D?

Er-'

HS 5B5t6acr46BCrC7@7 4 ! '87C

HS A0A4AAAE|BF9.f969A9FFl1

. H5 ASAAABAFEI:B5TTBFBEEC 1

,  HS F l FrFIFSF c,FTFBF9FAFE

.  HS t ,4CTCAtiUCF D:t4D;7!9tI l

.  HS DEFOE:]T4E6TAEAEI]EDEF
F ?  F :

FD FF-

aa
62
6:1

?o Eq
tr:1
6 2

1 1 1 4

E6BE- AA
E6?A- A4
8692- 44
E694- tJ4
8696- 64

E 6 9 7 -  3 0
E69A- E6
E69C- DB
E 6 9 E -  E 5
E6A{A- 6A

1126 .  HS FCFDFEFEFFFFFFFFFFFI:
L l f O  r  -

1  1 4 4  *  C L E A R T  A C = O
t I S A  h  -

1 1 6 0  C L R  L D Y  i t $ O O
1 I 7 I Z  5 I Y  A C L
I IAO ST Y A[t i
1  1 9 O  S I Y  A t H
1 ? A O  R I S
l ? l a  { - - -  -  -

1: :@ * INCIIEMENTI ATJ=AC + I
I  /  i A  {  - - - - -  - - - -

1 : 4 O  I N C . 1  J s F  T M A
1?5O I NC. AC INC ACI' I
1266 ENE tcu
1770 r ilc AcH
l?84 ICCr RTS
I J96 { ---------

1i16O * DECREI' , IENT: AC-AC* 1



E 6 A I '
E644.
E6A5'
E5A7_
E6A9_
E6AB-
E6AD-
E6AF'

E6BO_
E6B3_
E6F5.
E6F7.
E6BA_
E6FC'
E6FE-

E6BF_
E6C?_
E 6 C 4 -
E6D6-
E 6 C A -
E 6 C A _

ESTC_
E6TF.
E6D2_

E5D5.
EbDT-
E6IJ9_
E6DB_
FSDC_
E6DE_

E6E?-
E6E5-
E6E7_
E6EA_
E6EA*
E6EC-
E6EE-
E6EF-
E 6 F 1 _

gtd E9

6:i
a 1
6;I
@7
64

?o
6 :
o:i

0a
6 :

l S l A
1 1 : O
l ; i ] o
I ; i 40
1 : i 50
1:160
1i70
1:la@
1;t9D
1466
l 4 l  a
t 476
14:i0
1 4 4 4
t45A
1464
| 474
1440
149t2
taaa
1 5 1 0
l 5 ? 0
15:10
r34A
1550
1564
t37A
15SB
1594
l6aa
1 6 1 0
16?O
1(Jf,O
164!]
1 6 5 6
166{J
1674
1 6 8 0
169@
17@n
t / t a
t 7 2 A
1 7 1 4
1 7  4 A
1 7 5 0
r '7 6@
1 7 7 0
ITBO
l79A
lSOO
l F l A
1S30
laSa
1840
1g5A
tB&a
1476
lBAA
la9a
tsfi@

I N T .  1
I N T

.I 
NI]

I N O

3A
A*5
€9
B 5
EA
c&
6 A

E6

?o
r-4
1 A
26
A ?
E 6
50J

OEC" 1 JSR TI, IA
D E C .  A C  s E C

LDA AIH
SBC i{ : fal
STA AT]f i
BCS DCO
DEC ACH

DCA RTS

*  I N T E G E R r  A C = I N T  ( A C + , 5 i

* ROUNDS INSIEAD I]F IF:UI ' ]CATES

f 0
A5
FO
i4
1 0,:a

9b E9
6?
ra
64
FA
EB

?o 90 E9
:6 AO E9
A ?  F D

85 A5
75 3F
9t 65
€a
u o  F /
66

JSR THA
BI  T  ACL

BPL INtr
JSF  INC,  A '
L.Dt l*.ioo
STX Al:L
FTTS

JSR TI4A
LOA AIL
BEA 10h1
B I T  A C H
FPL INO
BI'1I  INO

JSR ] I1A
JsR TNft
LDX *$Ft]
CLI
LDA sCL ,  X
ADC T}4F', X
5TA sCL .  X
I N X
BNE ADL
RTS

J5R TI, ]A
JsR TI1R
LDX *$FL)
sEc
L . D A  S C L I X

S T A  5 C L ,  X
I N X
BNE SBL
R T S

}  T R U F I C A " I E S  A S  P E R  R A S I T  " I N I "

T N C .  1
TNC

* ADD: AC:AC*RI:

A D D .  2
ADD- 1
ADD

T{:if

ADL

:a so Es
?O AO E9
A: FI)
:14
B5 65
F5 5F
93 65
EA
DE F7
6a

* SUE-| RAl lT: AC=AC-Rl:

S U B ,  :
s  E"  1
5UE

SBL

+  I R U N C A I E :  A C * I l ' l T  ( A C )



r 9 l a  *
t 9 ? A  *  S I G N :  A  R f G  *  5 6 f t ( A [ ]
l 9 : 5 4  + - - -  - - -  - - -

l94|a +
1 9 5 8  *  I t  R E 6  C B N D . I T ] N N E D  B V  S I G N !
1 9 6 0  *
l 9 7 O  *  A = a a  F O R  A C = o
t9BA + A=01 F0R AC:' � io
1?90 * A=FF FOR AC.IO
?oaa +

E6F : -  20  9A  19  ?010  sGN,1  JsR T l .1A
E6F5* A3 64 ?A2A sGl. l  LDA ACH
E6F7- rA 33 l �A5A FflI  Cl '1t
E6F?. DA AE] 2644 BNE CF'L
E6FE* A3 6] 3O:O LDA ACI'I
E6FD- DO 04 2A6N FNE CF'L
E6FF- A5 6: 2A7A LDA ACL.
8701- FA ?4 :O8A BEA rEO
E7A3- A9 A1 :490 CPt- LDA *$ial
E70'"i- 6A ?100 RTs

? t l o  r -
:J I?E } COI1FARE: A REG = (AI] TMP {R{:)
-? l . la u -
at4a +
2 I5O *  A  RE6  CBI ' ]D I I IONED FY CBHF 'ARE:
? 1 5 0  *
A !7W +  A=aA FOR AC=RC
2180 * A*Ol FtlF ACisRn
t19A * A=FF FOR AC.iRC
??aa +

E7A6- 2A 90 E? 77rA CMF.2 JsR Tl"1A
E7A?- :A AA E9 !:?A EMF-.I JsR TI4F
€7AC- A? a: r '?:A CllP,AC LOx +*A!
ETAE* A5 64 22412 L'A ACH
E71a- i10 0i. ?254 FmI Cflx
871?- A4 5E 2?64 LDY Ri]H
E7t4- tB Ae 2270 BPL CLCI
E71s -  3A  EF  ?280  FMI  CFL
ETIA* A4 5E !294 CllX LDY R[t i
E71A. ;ITJ 04 23OO FMI CLO
ETIC-  1A  I JE  :3 IO  EPL  C}4 ]
F :718_  F5  62  ? f ,?A  CL .F '  LDA ACL,X
E72A- D5 5C :3JO CLU CI{F RrLrX
E7?l* DA 0$ ?:I4a ENE CNE
E7?4- CA : i550 DEX
E7:5_ 1A F7 ?:160 FPL DLF'
E777- A9 0A 2370 CEO LDA +*00
E7?9- 5A "140 FTs

?uggl *
E7?A* FA r '7 ?4AA [t 'rE BCs CpL
E77C- A9 FF .?414 C 1 LDA *SFF
8E7;!E 6@ 2426 RTs

? 4 f B  r - - - -  -  -
: 444  *  AFSBLUTE VALUE:  AC=AEs(AC)
i45A * CHAF]GE SIGN: AC=_AC
? 4 6 0  + - - -

E.72F- lE ae E9 4.474 CHG,I JSR TllA
E7:]?- 4C 3C E7 ?4AO JF1F CHG

249'J *
:5OA * AFSOLUTE VAL.UE



8735-
ETila-
E-,7:rA-

E7 4F1"
€74E-
e 7 3 1 -
8734-
E la6 -

E73L-
E75E'
€7 6A-
8.7 67-

Ef6A.
E76C-
E76D.
ETAF_
E]7@-

€774-
E 776-
E77A-
E).7p'-
E"/7C-
E7"/E-
E7A0*
E7B:_
E7A4-
E:786_
ETSA-
E 7AA_
ETBC-
ETAE-
E7AF.
8 7 9 1 - .
E 7gi l*
E793-
F"794-

ta 9a
20 AA
:{z f,4
A 5  6 ?
8 5  6 l
AS A3
85 52
A5 &4
85 5f,
A A  I B
A9 AA
65 64
a5 65
85 66
A 5  6 1

9 A  1 : f
1 A
A 5  6 4
65 5C
85 64
A 3  6 5
55 5D
a5 55
A5 65

s5 $6
c,6 66
a6 65

55 5:I
66 6:
5 6  6 1
FB
DO D9
A6 5A
FA 03
?a ;ic
6A

?a 90 E9
74  h4
10  aE

? 5 l o  +
:5?A  ABS. I  JsR  TNA
25:]A AES FII ACH
2344 FPL CHO
?554 x
?560 + Ci{AN6E SIBN
?570 *
:5BO CH6 LDX I*$FD
:590 sEu
?6A0 CHL LDA SCL., X
?610  EOR {$F I :
?624 ADC ia:soa
26;10 STA $CL, X
?640  INX
2650 ENE CHL
:6bA CHO RTS
2 6 1 @  + -  - - - -  -  -

2680 x I ' lUl-T I F LY: AC-.4[+R[
2694 +
:706 MUL. r JSR Tt"lA
:7to i ' lul- - 1 JSR Tl ' lR
277@ t'lUL JSR CIS
I7;O I lULl LDA ACL
274@ 5TA ACX
}75@ LDA ACF1
476@ 5rA AIL
777A LDA ACH
27A@ STA ACf'1
2i9@ LDY +:f 1! l
?BAO LDA +im0
2AIO 5TA AEH
2A2A 5TA sCL
!ai!a sTA scl4
:B4O I4SHL LDA ACX
?s5a LsF
286A BCC }4ROR
7876 CLC
?ABA LNA ACH
?B?O ADC RCL
2966 5TA AIH
A916 LDA sCL
?9?A ADC RCI'I
?gf,O STA SCL
:l94@ LDA SCM
2536 ADC RCH
:960 liTA SCl"l
:97@ IIROR ROR SCM
:9SO ROR SCL
?S9A ROR ACH
:OAA ROR ACI,I
:10!14 ROF( ACL
3A?O F]OR ACX
3Af,A DEY
3040 EF]E Mst-tl-
:O5B LDX FLG
:to6a BEn flL0
A676 JSR DH6
]:OAO HLO RTS
::496 *
; i lOA  *  D IV IDE:  A t i -AC/RC

E7:5E'
E7IF.
E 7 4 1 -
E7 43-
E74s -
8747-
E74A-
E74A-

A :
3S
B5
49
t 9
95
EB
DO
6A

F:I)

&3

aa
65

F5

E9
E9
EA

E 7



: l l O  " - -
€79?- 2A 9A E9 iI120 DI?,1r JSR r1'rA
E79C*  ?A  AA E9  f13A  D IV .1  JsR TMR
E79F- 7A ::4 EA ; i t40 DMSR Cl":s
€7A?-  A5  t )4  : I 15O D IV I  LDA ACH
E7A4- S5 55 : i16'A STA SCI-
E 7A6- A5 i, ; !  .1170 LDA ACll
ETAA- A5 64 SIAA STA ACH
ETAA_ A5 6: :] I9A LDA ACL
E7A[{]- 85 e]l jTtAA STA A[]4
ETAE_ AA 1A  : J ! lO  D IV f  LDY *$14
ETBO-  B4  50  3224  S lY  CNf
E7B?- A9 00 :5230 LDA #$OA
E7F4_ 85 5: :1?48 STA ACI,
E7B6- S5 66 :rt5a STA S{:f l
ETBa- 83 57 :: i?54 sTA sCH
ETFA- A6 67 3:7O }]VL AsL ADL
F7F{:- :6 s3 f,2go ROL A[Fl
E7FE. 26 64 :5294 ROL ACH
ETCA- ?& 63 f,: i00 FOL SIL
F7C?- 26 66 i i : l la ROL sch,l
E7t4- 2t 6f 33?O RoL SCH

E7C7- A5 65 :1344 LDA sCL
E7C9* E:i 5C :5]5O SBC RCL
ETCEI' AA 3S5O TAX
ETrC- A5 66 i37@ LDA SCfr
ETCE- E5 5D :t3AO 5EC R[f ' l
ETDO_ AA ;]T9O TAY
E7D1. A5 57 34OO LDA SCH
E7Df,_ E5 5E J4'A sEC RCH
E7115- 9A OB 34!O BCC DIVS
E7D7- A6 55 34iA 51X sCL_
E7D9- A4 55 3440 STv SCl, l
ETDF* 85 67 : i45A STA gCH
ETDD- E5 6:1 34b6 INC AtL
ETDF- (:6 5(, 3474 DlVi OEC CllI
E7E1-  DO D7  ]4AO FNE D IV I .
E7E:5. A6 5A : i49O LDX FL6
E7E5- F6 A3 1500 8EO DVU
e7€7- ?A :tC E7 tJ51A JSR CH6
ETEA- 6A 35?O DVtr RTS

J s i A .
3540 + INVERT: AC= l lAC
f 5 5 O  ' -  - -  -

ETEF- :6 96 E9 3564 INr,r.1 JsE TflA
E7€8. 2A BA E9 ]57O I T']V JsR TAR
E7F1-  A9  0A  3540  LDA *SO0
E7F;r- S5 63 ;1590 5TA ACfl
E7F5- A5 55 SdrAA 5TA SCL-
E7F7- A9 0t i16t0 LDA *.$Or
E7F9- 85 54 3626 S1-A ACH
ETFB- 2A :4 E8 36:i0 JSR CtiS
€7FE- 4T AE E7 3646 JHP OIV:

foSO (
3650 + SOUARE FOOTr AC=SnRiAC)
i67A  r  -
36S0J +
;]69S * NEI/JTON_FAF'HSON SAUARE ROO1
aTaQ +



EBOB*
EAOD*
EBOF.

EB1 ; ]_

EBOl  _
EAA4-
EA07-
EAO?-

r-0 90 E?
:0 [4 E9
A 9  1 0

?O D? ET:
I B
66 64
56 tf,
66 67

!0 0c E7
F6 6F
C6 5F
F O  A E

2A DA E9
2A A? E7
FA E?
6A

A? OO
85 5A
a5 3C

a5 5D

f ,7 ro  s0R,1  JsR Tf4A
f,72A SOR JsR TAT
373@ LDA {f$10
374A SIA "IMF

3734 *
:1764  +  IN ]T IAL  6UE55  =  A
i776 *
; i740 LDA +$OO
379A SIA FLB
SAOO STA RCL
f,a10 srA RllH
:'A?A 5TA RCI'I
38:rA +
3A40 * ADD 6UESS TO AR6I6UE55
:B5A + AND DIVIDE BV II1IO
18dA +
3A7A SBL JSR ADD
:aBa [Lc
3A9O ROR ACH
3900 ROR A(]l.r
;1910 RUR ACL-
;19?!, *
3934 + GUESS=rLD GUESSI
3940 *
f,954 JSR CI.,IF. AC
3964 FEO S00
397@ DEC Tl'1F
:9BA E{EO SOU
:1994 +
4OOa + SII]RE ilEl^l 6UEss
4614 4
462A JsR TAR
4a3Q +
4O4A T FETCH ARGUhENT Ah]D
4 O 5 A  *  D I V ] D E  F Y  6 U E S S
4466 +
4A7g] JSR TTA
4 A B O  J s R  D I V 1
4490 FEO 50L
4 1 0 0  B A 0  R T s
4 l  l a  * - - - - - -  - - -  -  - -

4 1 3 A  *  I H E C T {  S I B N  R O U I I N E
4 I 3 O  *  F O R  I ' I U L T I P L Y  A N D  D I V T D E
4 l 4 A  |  - - - - - - - - -

4130 CFiS LDY +$00
4 1 , 6 0  B I T  A C H
4 T 7 A  B P L  C I i A
4 1 S O  J S R  D H G
4 I 9 A  D E Y
4?0o cl.:A E{I T IlcH
4 f 1 O  E F L -  C F i F
4 A 7 A  I N Y
4T3A C6R LDX +*FD
4!40 sEC
4354 t ;TlL LDA THF ! X
4A5A EOR $SrF
4774 ADC *tAO
4?A6 STA Tf|F,,  X
42?b INX
4A6A FNE rliL

EAtS-
EA lA-
E A 1 9 -
EAIB*
EA l  D*

EAlF-

€ait4-
EA26-

EB2B-
EB:E-

EB?A' :O FA E9

ESf,4*
EA36-
EA]B_
ES3A'
EA]D_
eaSE-
EB4A'-
EA4 : -
EA4f,-
EA45-
EB46-

EA4A_
EB4C-
E84E_
EB4F*

AA OA
?4  64
1g  a4
2A aC E7
BS
14  aE
1 A  Z F
CB
A2 FD
:JB
F5 5F
4?  FF
69 AA
95 5F
EB
DO F5



€851-  A4  5A  4 i I1@ C l iB  S ]Y  FL6
EA5:5- 6A 43?A RTS

4 i:50 r-----.----
4 :4O +  F Ix  ANALE ROUTINE
4:50 * INSURES A .::= AC ,i  f ,60
4 -16A *  -  - -
4470 *
4f,AO + RC=36O
4f,90 *

EB54- A9 AA 4460 FXA LDA +SAA
EB56- At 6B 441t1 LDX *+64
EBSA- rra Ol 44AO LDY *$O1
EA5A" B: 5C 44AA S'IA RCL
EASC- S6 sD 4440 STX RCll
EASa- A4 5E 4456 sTY RCFI

44SO +
4470] * AN6LE I{EGATIVE?
4480 +

EA6A. A: 64 4490 LDA ACH
EB62- 1A AA 4504 BFL FXEI

4 5 1 4  *
4520  *  F l ) i  NEG AN6LE,  ADN : ]64  L ]HT ]L  AC:=O
4530 *

EA64- 2A D? E6 4544 FXN JsR ADD
EA67- AA 4550 -rAX

EE6F_ ;]A FA 4AbA FHI FXN
EB6A- 5ra 437/d RTs

4=8@ *
4=9@ * FIX POS AN6L€, st j [ r  f ,50 UNTIL AC' i- :6t |
460/a *

EA6B-  ?B  E5  E6  4610  FXF JSR sUF
EA&E- C9 01 4620 FXF Cl'1P **ql
EATA- 96 6A 4530 FCC FXO
EA7?_ DA F7 4A4A FNE FXP
EA74- A3 6: 46A6 LDA ACl, l
EA76- C9 66 466A CnF i|*64
ESTA- BA Ft 467@ BCS FXP

469A *
4690 + ANGLE O',,
47@U I

EBTA-  60  4714  FXO F(TS
4r :a  I
47:iA * SINE: Af.=s11.1 {AC )
474D *

EATB-  ?O ?O E9  4750  S IN . I  JsR  T l ' lA
EB/E* :6 54 EA 4760 SIN .]SR FXA
EAAI .  ?A  83  E6  4778  JSR INT
E8B4- .16 [rA 4780 LDY #fOO
EEB6_ 84 5A 4794 S'TY FLl; S]GN +

4AAa +
4816 + REDUCE ANGL.E TO i= 90
48?A +

FSBA- f,A 4AtiO sEC
FAS9_ A5 64 4B4A LDA ACH
EABF- DA 06 4A5A FNE SNA AC]:?53
FBBI]_ A5 5f, 4A56 LDA ACI^I
EAAF* C9 F3 4A7b CtlP *SF5
EA9r- 90 0A 4AAO FCC sNF AC.::=IAO
EA9;l- A9 6A 4890 SNA LDA *$64
FB95- E5 6i1 4S@6 sEC ACf.l



EB?7- A5 6;1 4914 5TA ACll
EA99_ C6 5A 49?@ DEC FLB S]BN .

EB9B* C9 3F 49lA sNF Cl' lF {S5B
EA9D- 96 04 494@ riCC sNB arc.l=98
EB9F_ A9 F4 4950 LDA **84
EAAI- E5 5:t 49AV sEC ACM

:l?7@ *
4?BA *  ANGLE IN  A '  6ET  AC-S I I ' ] (A )
4994 x

EBA;J_ IA AE E6 sAAO 5N6 JsR CLR
EBA6- t9 :? 501la Cl ' lF *t57
EAAB- 90 04 A62A BCC sNT
EAAA- E6 6;1 5A3O INC ACI.I A:: E6
EBAU* 10 06 5040 BPL SNS
EAAE- AA 3A5O SNI TAX
EAAF '  FD : ]4  E6  5060  LDA TRG.X
EAB2- A5 6? aO"/O STA ACL-

4680 +
5A?O * NEG VALUE?
51Qto  *

EAB4_  24  5A  5110  SNS A IT  FL6
EAE6- lO Oii 3120 BFL sNA
ERBE-  :O  5C E7  5136  JSR CH6
EABB- 6B 5I4A sNO RTS

5150  + -  - - -  -  - -  -
5 l6A  *  COSINET AC=[0S  (  ACt
a t 7 0  + - -  - - - - - - - -  -  -

E8 t rC .  ?A  9A  E9  S IBA COS"  1  JSR TMA
€BBF- ?{! ?1 E9 5194 l]OS JSR CFA qA-A
EAC?-  4C  7E  EA 5?AA JMF S ]N

5,tt a {
52?Q * IANGENT: AC=TAN (AC)
5?'lO h -

EBCS- TA 90 E? 5:4A TAN. T JSR TMA
EACA. :O C4 E9 5254 TAN JSR TAT
EgcB- ?a EF ES 5?54 JSR COS
EACE- :A F3 E6 5770 JsR sGN
EADI- D0 04 5?gO BNE lNn
EBD;i_ A? A? 5790 LDA +64?
EADS- A5 6? 5306 STA ACL
E6D7- ?Cr AF E9 5310 TN(i JsR TA0
F:BI]A- ?O DS E9 5:J2A JSR TTA
EADD- :O 7E EA 5534 JsR S]N
ESEO_ ?O F6 E9 5344 JSF TOR
EAE:,- ?O 9F E7 3346 JsR DIV
EBES- 60 5f,6a RTs

5 i70  *
S r lBa  *  ARCSINE:  AC-ASN (AC)
5 f9A  *  - -  -

EBET- ?A 9A E9 546A ASN. r JsR Tr.1A
ESEA- AO OO 54lA AsN LDY *$OA
EAEC-  84  5A  54?O sTY FLG
[AEE- A5 64 54f,4 ASN1 LDX ACH
ESF6- 1A ACr 5440 ErPt- ASI
EAFT- ?A ar:, 8.7 3434 JSR CFIG
EAFS- C6 5A 5456 DEC FL6
EBFT_  AA 4476  TAX
EAFA- DO O4 54AO ASr BNE AOV
ESFA- C6 6t 54?A DEC ACl"l
ESFC- : iO 04 55AO FflI  ASG



EBFE* A: 5A 551O At]V LDX *$54
E900- 1A 0C 53:O FFL- ASF
Eg6?- A7 37 5530 AsG LDX +*57
8904- A5 {,2 5540J LDA AIL
6906- CA 5550 A5L1 DEX
E9A7- FU @5 5564 BE& ASF
E?A?- DD :,4 Eb 3376 Cl' lP TRG, X
EgAC- 90 FA 55S0 EIC ASI-1
EJOE- 2A BE E6 5590 AsF JSR CLR
Eglt- 86 6:i  5604 sTX ACt' � l
E9 l3 -  f 4  5A  56 tO  F r lT  FLG
E915-  lA  A3  5610  FFL  ASO
E917- ?A ;rtr E; 56:!0 JSR CHG
Egl.A- 5A 5640 ASll RTS

5c .5O { -  - - -
566{a * ARIIOSINET AI]=ACS {Ac)
ac '76  + '

E? tF -  t o  9a  E9  56A0  ACS. l  JSE I  i ' 14
E9lE- 20 EA EB 5690 ArS . lsft ASN AC=ASN
E9?1-  rA  5700  IPA  SEI
E927- AS 0A 371A LDA *$OA
E924- E5 6: 572t2 SBC A{:L
E?35_ 85 6? 57;][J STA ACL
E9:B_ A9 5A 5749 LDA *$54
E92A- E5 63 5754 sBC ACl4
E9?C- 85 6f, 37 6@ STA ACF1
E92E- A? O0 377A LDA l+$Otl
E93A* E3 54 57BA SBC ACH
E95?- 85 64 379@ STA ACH
E9:r4 - 50 58AA RTS

S B I O  r '
5A?A *  ARCTANBENT:  AC=AIN  (AC)
SBfA  + - - - - - -  - - - - -

E9 :55 -  20  90  E9  5A4A ATN. I  JsR  IMA
E9tig- :a F5 E6 5A50' ATN JSR S6N
E9:iB- A5 58 3A6A sfA FLH
E?JD' 35 5A 3B7A STA FLE
Eg:lF* 1A A3 SAAA FFL AlP
E? t- 2A 1,C E7 3894 JSR CHS
E944_ A5 64 59O{' ATP LDA ACH
E946" DA B6 5910 ENE AOV
E94A- A5 6;i  59?A LDA ACI'I
E94A- :10 F? 5934 BMI AOV
E94C- 2[1 CE E9 5944 JSR TAn
E94F* ?O BA E? 5950 JsR ]AR
E95?- At OO 596Ct LDr +*40
E?54* 86 3A 3974 STX FLG
E955- :A 54 E7 59AA JsR l.1UL1
E959-  3A  9A  e6  599A JSR rN I ,AC
E95[- ?O A4 EB 5000 .]SR SIJF
E95F- A5 55 SA1A LDA (]cl ' l
E?61_ DB ( 'E bA?A BNE ATI']
896;J. ?O EIA E9 6A30 JsR TAR
Egt b- to Ec E9 6A4A JSR TAA
EC69- "@ A2 E7 5054 JsR LII\ ' I
E95I]_ 20 EE EB 6OA0 JSR ASNI
E96F-  IA  A6  6A7A FPL  A IF
E9"/I.  ?6 EE E7 6AA0 ATM JSR 1NV
Er74- 7@ 1E E9 6096 JSR AcS
E977*  : ] 4  58  6100  ATF  B IT  FLH



8979-
E97B-
E97E-

H9AE *
E9FA.

1A Ct3
?A : ID E7

6 1 1 0  B F L  A T O
5 1 2 0  J s R  C H G
6 1 3 @  A T O  R T S
6 1 4 4  + -  -  -

6 1 5 8  F  L E T :  V A R I = V A R ?
6 1 6 4  r
6 1 7 4  +
6140 * EN T FYr POINTER To VAR#I lhl  V Al. lD FOIi ' I IER To r-)AR*3

A l 9 O  *
6200 LE-I.  ? LDA **Ori
6 3 1 0  S T A  0 N T
61?0 L' IL LDA VAR, X
5?3A 5TA VAR, Y
6?4q I I'lX
6 ? 5 A  l N v
5?60 DEC CNT
677b BTIE LTL
5:BO RTs
6:94 +---  -  -

6iAO * FETCH A[]  AI:=VARlAFLE
6 1 1 A  + - -
63:0 *
6;] ] ]0 + -TRANSFSRS ?AF]AFLE TN AC
6344 * ENTER IJITH VAR FTR IN Y
6f,5o + PROTECT PTR IN X
6;550 *
6::7A TMA STX TI"IF'
6: taa LDt #$FD
6.190} MPt'  LDA VAR " Y
64@A STA SCL, X
A4I@ INY
6426 INX
643O BNF F1PL
6446 LDX IMP
645c! RTS
lJ4l)4 r -

6474 * FET{:H RC! RC"-VARIAFLE
5 4 B O  r -  -

6494 +
6:0A * TRANSFERS VARIAFLE Tt]  RC
6 5 1 A  *  E N T E R  W T T H  V A R  F T R  I N  X
6 5 : A  +
6510 Tl4R -rX A
{.544 TAY
655A LDX *$Fl l
656A F1RL LDA VAR, Y
6570 5TA Tt4F, X
63A6 INY
6 3 9 0  I N X
660O EINE I-1RL
5 6 1 4  R r s
6624  * - -  -  - - - - - -
6530 * STLIRE: VARIAFLE=AC
6644  {  - - -  -
6650 +
666A * STORES A RESULT {:ROFI AC INTO A VAR1ABLE I-OCATION
667t +
568A * ENTTR bIITH VAF PTR IN Y
5590 S"rR L-DX *$Fu
S7A6  STL  LDA sCL ,  X

I N  X

E9A1*
E9A:5"
E9B6-
€949"
€9eA-
E9BF_
E9BD_
E?€F_

E99s-
8992-
8994-
€997-
€ q 9 9 -
899A.
E99Er-
E 9 9 D T
€99F-

E9AO'
E9A1_
E9A2-
E9A4_
EJA7.
E9A9*
€9AA-
E9AA*
F9AD.

a:1
60
a6 nt
oo 06

6A

B5
E D
99
EB
CA
[&
DA
60

A?  FD
E9 AA
95 65
CB
EA
DA F7
A6 3F
6A

A 6

E A
A8
A: FI)
89 00
95 =F
C B
E g
ba F7
6A

a6

A:  FD
Et3 59



E9F2-
E9F5-
E9F5_

E9F9-

E9FA.
E9BC.
E9BF_
E9CA-
E9C1.
E9C:1'

E9C4-
E9C6*
E 9 C g -
E9CA_
E9CB--
E9CD"

E9CE-
F9D6-
E 9 D 2  _

E9TJ4_
E 9 D 5 _
e9D7-

E9DA*
E9DA.
E9DC_
E9DE_
E9DF*
E g E 1 -

E9E2_
E9E4_
E9E6_
€9EA-
E9E9_
E9EB.

E9EE_
E9FA'
E9F2-
E9F:5-
E9F5*

6A Ab

F 7

ca
EA
OB

A?
f{5
95
CA
1 0
6A

A]l
E5
95
CA
1 A
6{:}

A?
E 5
95
C A
t o
6A

Er5
95
CA
1 0
60

a?
6 :
5C

F S

a2
h7
a1

@2
6 7
5 4

d71A STA VAR,  Y
6726 INY
67AA INX
674b BNE sTL
6754 RTs
6 ) 6 6  |

5770 * TRAIiSFEn AC rr(  Rl:
6 7 a a  F  -

6796 fAR LDX +5{A?
6 A 0 0  I R L  L D A  A C L ,  X
6 A I A  5 T A  F C L ,  X
6 6 ? 0  D E X
6A]0 FFL TRL
6440 RTSi
6 g : a  r
696A * TRANSFER AC }A T{]
6870 |
5A86 TAT LDX S' 'O2
6 A ? 0  T A L  L D A  A C L I X
6 9 A t t Z  5 I A  I C L . X
6 9 I U  D E X
L92A FPL TAL
6 9 1 4  R I S
6 9 4 0  r - -
6954 + TRANSFER AC TO &T
6 9 6 0  t
$976 lAA LDX +$A:
6 9 A E  A O L  L D A  A C L .  X
6990 STA 0CL. X
746@ DEX
.7414 FItrL AAL
7@7W FiTS
7@'1@ +------ . . --
7O4O * TRANSFER IC TO AC
743@ ' -
7A6IA ITA LDX * '$42
7 A 7 A  T ] t .  L D A  T C L ,  X
7 6 A A  S T A  A C L ,  X
7490 oEX
7 ' A A  F P L  T T L
7 r 1 A  R l S
7  t ? o  + - - - - - - - - -
7I3O + TFANSFER TC IL] RC
7  t  A  I
f r30 lTR LDt *$Ai:
7 1 6 4  T X L  L D A  T C L ,  X
7 1 7 4  S T A  R C L ,  X
T I A B  D E X
7 I 9 A  E F L  T X L
72@@ R f5
7 2 t @  |  -

7:?O + TRANSFER OC Tt]  AC
7 )ao I
7i:46 lAA LDX *$A?
7?5O OAt-.  LDA ACL, X
7264 STA AEL, X
727O DEX
77AO E{PL OAL
7?SO RTS
7  J O @  + - -  - - - - - - -

A? O:
F5 57
95 5:l
CA
ltl Fs
6b

A7 A2
ErS 57
93 5C
CA
1(z  F9
6A

@ ?
54
6 2



TiIIO * TRANSFER OC. IO RC
7 a ? @  + - - - - - - - -  - -

E9F5* A? A2 7f,34 TOF{ LDX *$O?
E9FA- rr5 54 7:140 oRL LDA OCL,X
E9FA- 95 5C 7:i5O STA RCL,I
E9FC- CA 73at'  DEX
E9FD' 1A F9 737N FPL ORL
E?FF'.' AE 7:]BA RTs

'1490 h- -

74AO + ' IRANSFER RD TO A{:
7 4 t @  I

EAAA- A7 02 747A TRA L,DX i+$OZ
E A O ? -  8 5  5 C  7 4 3 c t  T R A . 1  L D A  R C L , X
E A O 4 -  9 5  6 2  7 4 4 1 2  S T A  A C L I X
eAo6- cA 74=A D5X
EAOT* IA F9 746O EPL TRA" 1
EAA9- 6g 7474 F]TS

7 4 A A  * -  -



I  180 . IN R0l '10N. Vl .  1 . FART4
L O A O  + ' -
1010  *  55C42  D ISASSEFIBLER
1A?O *  UJR]TTEN E9  /  16  /84
lA:iB * BY f ' l  ICHAEL l^1. FUt LER
1O4O + DISASSEIIBLES COOE FNR THESE
lOSO * I ' l  I  CROPROCESSTIRSi
la]ba * 6542
taTa + 65s[a? GTE r l ' ]cR
10ao * R65CA? ROCHLJELL
ra90 ' -  -
1 1 8 @  +  D I S A S S E I ' I F L E  ' X '  L l N E s
t t l A  *  - - - - - - - -

EAOA_ A: A6 1120 DASMSX LDX *SA5
EAOC.. ?T'  12 EA 1130 JSR DASI,IBL DI5ASSEHBLE 5 L:NES
E A O F _  4 [  3 8  F A  t 1 4 A  J F 1 P  G E T C D 1
EA12. DA I  154 DAsI. lFL PHX
EAI:J- ?B !5 EA 116{ '  JsR DA$HON
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l ? C r O  . 1 r . l R O | 4 0 N . V r , r . F A R T 5
I U O O  *  - - - - - - - -
161A *  HONI  IOR RFU1INES EEGINNING
1ft?Al * AT tF0A0
1 0 ; o  + - - - - - - - - - - -  -
]A4A * DO CO}4T4AI'ID IN I,INE SUFFER
I O 5 0  + - - - - - - - - -

EE64- CJ4 2E 1A5A DOCT,ID S"TZ EUFCN] STAR1 AT BE6IIII ' ] I  I ' ]C NF Ll NE BUFFER
ET66- A4 ?E 1O7O IJBCI4D1 LDY BUF{:N1 681 POI}]TER TO LINE BUFFER CHAiI
EE6A-  F9  OO A2  1OAO LDA L INFUF,Y  NOW GET A  CHARACTFF:
EE6B_ A? AA 1A9A LDX *ZERO 6ET T]OI'1I ' IAND TAELE POINTER
EE6I]_ ND AD EE 1 lAO DOCI'ID:: CI' IP (:OI' I  IAF, X I5 THIS THE COT1I'1ANOf
€€7@. FA h9 1T1O EEN DOCI'ID: VES! NOH tjn JUI1P TIJ CAHHAND ROUTINE
EE7:J- EE] 11:-O INX I.]O. LO{]}I AGAIN
EE7: : :_  EB  l l i i 0  INX
EE74-  eA  1  140  INX
EE75_  EA :16  1 t3A  CFX *+3& ENP NF TAELE"
EE77. tA I1 1164 FFL DOCI,II '4 YES. SEND ERFOR I ' IESSA{JE
EE79- A0 F2 t17A RRA DOCMD? NO L00ii  S0l"lE h4ORE
EETB- EB I18A D{fCHD-T ]NX 6EI THE ADDRESS OF THE RI]UTINE
EETC-  FD BD EE l l 90  LDA COI ITAB,X
EETfJ- A5 45 1?O{A STA ADDRIB
EESI '  E ts  1T1O INX
EEAI- BD AD EE 1:]?O LDA {:OMTAEi. X
EEAS-  S5  46  1230  STA ADDR1B+1
LEST_ 6I] 45 OA 1?48 JT4F' (ADORTEI) AND JL}hF TO IT
EEAA' 4C 1A F4 1:5O OOCIjD4 J}4F ERRORX

l : 6 4  +  -
I:7O * CBI'IHAND TABLE
1?AA *

EESD_ 24 1?9O COMTAB .DA +'$
EEBE* F4 EE 13OO .DA 6ETA]] '  6ET ADDRESS *1
EE9A-  ?E  1 :51A  .DA +  -
EE91_  FA  EE I ]?A  .DA 6E IAD? GET ADDRESS +2
EE95- 3C 1f,34 .DA +'� . : :
EE94. OO TF I34O "DA 6ETAD;: BET ADDRESS I+3
EE?6-  3A  1350  .  DA  i+ ' � :
EE97_ SA EF 136O ,DA GETVAL EET A HEX VALUE
EE99-  3A  1 :170  .DA + ' �
EESA_ A8 EF 1:5BA .DA BETVAL TjET SNME MOI1E HEX VALUES
r::9t- 44 1;SA .DA 1*' �D
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E E ? F - '  4 N  1 4 I A  . D A  * ' M
EEAO_ F6 EF I47A . DA I'IOVMEI'] T1OVE SOME MEI'IORY
EEA!_  56  14J IO  ,DA * 'V
EFA:j- 6D FO 1440 . DA I'lEl'lCl'lP CO|IPARE TUn BLOCI.iS C'F I'lEl"lORY
EEAS-  47  r45A  .DA * ' � 6
EEA6_ C6 EE 146A .DA BOJU},IP JUI'IF TTJ AN AI]DREsS
EEAB-  6D l47A  ,DA *$An
EEAg_  C4  FO I4AA ,DA NXTL ]N  NEXT L I I ]E
6EAB"  4C 1490  .DA * ' � l -
EEAI]- BA EA ISOA .DA DASMSX OI5AS5EI"1FLE SOME F1EI'1ORY
EEAE-  5 ; i  1510  .DA +  S
EEAF' t]D F: I5?A .DA SETIME SET IHE CLC]CI
EEBI -  54  1530  .DA {+  T
EEE?-  FA  F l  I 54A  .DA GETI I , IE  D ISFLAY THE T I } IE
E€84 .  5B  155A "DA + 'X
EEES_ T}3 FO I55A .OA SLAVE TFANSFER DATA ].O/FR[}I.1 PARATL€L FNRT
EEFT-  4 t r  1570  .nA  * ' �C
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E E B A -  4 E  I 5 9 A  . D A  # ' F ]
EEEIB_ :JA F4 16A0 .DA R}' I ICOT4 IRANSFCR DATA VIA RF I ' IODEH
E E R D T  5 5  1 6 1 0  " D A  * ' U
EEFE_ .-J FE 1620 .  DA FT]DOIT I jSER FIONITNR COI' I I IAND
E E C 0 -  4 5  1 6 : i A  . D A  * ' � E
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1 6 9 A r . -
17AO * GO JLJMF' TO ADDREgS
t T t a  4 - - - -

EFC6- Aq Fir  17?a GOJIJMF LDA /6€TCMD SET UF A REIURN ADDRESE
EEnE- 48 l73A pHA

EEC?- A9 ]5 1746 LDA *GETCI' IN
EE[I:B-. 3A I73A DET
Erc{:- 4a 1760 FHA
EETD- 6C AF AA 1776 JFIF (ADNRAI) AND JUFIF'  TN TFIE RA TINE

1 7 6 0  x
1 7 9 0  *  E N T E R  L I F E  L N O P
taoo | - -  - - - - - -

EEDA_ AD 61  EO 1S1O ENTL IF  LDA F ITOI . ,T+ I
EED:I- 29 Ef, IA?O AND +$E3
EEDS- 09 04 lg3a ORA #$44
EEDT-  ao  61  Fo  l 34o  sTA E lToU l+ l
EEDA_ AD 06 CO 1B5O LDA 'CAOO
EEDD_ C? 4f 186A C}lF +'4C
EEDF DA AA 1A7A FNE ETL IFT
EEEI- A9 04 1AA0 LDA +CA4
EEEf,. AD 5;J 65 IB9A SIA CI.IRFNH
EFE6_  5C 6F  AO 19OO JMP (L IFEAD)
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E E E E _  A D  6 1  E O  1 ? 3 4  S I A  B I T O U I + I
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EEFD_ B6 :]O ?O2O SlX CUFADI1
EEFT- AA A4 fA36 FFA GETADD
€FOA* A? 05 ?O4A GETAD:I LDX +fA3 ADDRA;
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EFO4_ E6 ?E ?06A GETADD INC FUFCNT
EFA{,_ A4 I lE ?O7O 6ADDO1 LDY BUFCN'I
EFAA*  B9  6A  A2  2@B@ LDA L INFUF.Y
EFO['- g5 :5 2AqA 5TA TEllPB4
EFOD' E5 :E !I@A INI BUFCNT
EFAF-  A4  :E  2110  LDY BUFCNI
E T T I _  F ?  O O  O :  : 1 2 4  L D A  L I N B U F , Y
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EF17-  :A  EA F : I  215A JSR ASIHEX
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EF ?5- Ct i io
€F77- 4C O&
EF?A. A5 ;JA
EFIC- C? A2
E F : E -  1 0  A F
E F : A -  1 A
EF:i l*  69 A:r
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E F : ] s ' 4 5 : E
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EFIC- 4L: 06

E F 4 1 -  4 C  6 6

€ F
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222N DEC CURADN
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:?4M GADDA: LDA CURADD
2254 CF1P ,*54?
t160 EPL 6ADDA:I
2274 CLC
??aa ADt #54;l
229A STA CURADD
::]OO LDA hUFt:N]
2310  SEf l
212A SBC +$B:
?:i; ]A 5TA BUFCNI
!34A JMP GADDBI
::]5O GADDO: INC BUFCNT
2f,6a JMP DNCMD1
237@ a -
? ; JAO *  D IE ]FL .AY L INE OF HE:X  DA]A
2-:901 * -
:4&O NI4LNDT JsR CROUT NEI{ L.INE
24 tA LDV i+tAO
242@ JSR PAUSE
24IO :CI,IPD ADDRO1. ZERONI{
a@a@r LOA ADDFO1 + 1
00aa| cllF zERoNfl r 1
QqAAi BN€ r 1
@AA'A i LDA ADDRA1
a06a;, cl,lP zER0Nr4
AOOA.! |  |
?44A EEO LNDT62
:45O JSR lrAITl. iY IF REY PRESSED NAiT Ul' iTIL l" lEY PRESSED
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E F
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F C
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EF44- ]A 67
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E F 5 1 -  D 6  0 5

EF55- CD D1

EFSB- FO 29
EFSA' ?A 37
6 A I N
EFsD. C9 OI]
EFSF_ FA 3?
E F 6 1 -  2 0  f : C
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eF66- ?A F?
EF69-
eF69- E& 3F
EF6B- DA 03

EF6F- E5 i17
E F T I  -  A 9  0 ;
EF7;t-  [5 ; ]7
E F 7 5 _  1 A  E F
Er 77-
D I S P L A Y E D f
E F 7 7 -  6 E  4 A

EFTF_ DA 04
EFTD_ A5 3F
E F T F _  C 5  4 1
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?468
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:5:rB
?54C]
7534
:5&O

a@04 s
0000:1
ataa .,
o000:>
aa@a.1
00lOO:l r 1
2576
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J S R  O U I B Y I  D I S F L A V  A  B Y T E .
.} lNCD ADDROl IFiCREI,IENT TI, |€ ADDRESS F'OINlER
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B N E : l
I N C  A D D R O l + 1

lT. lC IT.]DET I  ANR THE RYTE TOLINTEF
I..DA *$A7 A EiYTES DISF'LAYED BN THIS T,INE?
CI4F' INDEI l
r iF l . .  L. .NDTAI NA, D0 Sf i l ' lE f10RE

CI' IPD ADDRAI,ADDRo? ARL: laJE FA5T LA51 A| iDFESS 10 FE

L D A  A D D R O I + 1
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LDA ADDRAl
INF ADDRO?
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INC BUFCNT YES, GO 6ET NEXT COTII ' IAND
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l S a a  * - - - -
?51A * 6ET HEX VALUE AND STORE 1T
? 6 : B  +  -  - - - - - - -  - -  -  - - -

?6:]E GETVAL. :rCl'lF.D ADDFial , ADDR0:EFBA.
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EFAS-
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?6c.A
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0400:r
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?7BU
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or-

LDA Ar"' :rREl + I
C},IP ADDRO2+ 1
F N E  : 1
LDA ADDRO1
CIIP ADDRAz
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LDY FUFCI.IT
LDA L INBLJF I  Y
sTA l  EI1F'O5
I NI"' EUFCNI
LDY BUFCN I
l -DA L I l . lFUF, "
T A X
LDA IE}1F'45
J S R  A S C H E  X
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: : . INCD ADDRAI
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F N F  ! l
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J t l F  D 0 C H D l

F;J

EE
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L D A  L  l N F U F ,  i

LDA TFIIPA5
JSR ASCH€I
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O0Eo: : t
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S T A  { A D N R T ' 1 )
: ] ' INCD ADDRO 1

I l'lc AIloFlul
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L..DA AI]DRff1+I
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E|NE : I
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CF1F ADL}RO:

T'EO GETVLS
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} lNCD ADDROI
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EFEF.. E6

E F F I *  E 6

EFF6. "A
E F F 9 _  E 6
€ F F B ' 4 C
E T F E '

F0a0* c5
F00?* Da
FA04- A5
F006* c5

FAC]S- F6
FOOA" EA
FOAC- BO
FAAE- 50
FA6F_ B?

F O 1 3 -
F O 1 3 -  A 5
F A 1 5 -  C 5
F A ! 1 -  D A
F 0 1 9 -  A 5
F { A I F -  C 5

F 0 1 D -  F 0
F O l F -

F A X I -  D A
FO?:l* F6

FO:3-
FO?5- €6
FA77- Dtr
FA?g- F6

Fo?B* AA
FA?D- lA
FO?E* A5
F030- E5
FO:r:-  A5
FO;I4_ 45
FOS{r- E5
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F 0 3 A -  l g
F6:18* A5
FO:jD- 65
FA::F- 85
F O 4 1 -  A 5
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F A 4 9 -  9 7
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?E
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FE
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4:l
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;!F
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aoaa:r ENE : I
ooaa::' INC ADDRo1+ 1
o0a6: : I
:99A INC BUFCNT
3000r Jl'tF Do {D l
i 6 1 o  | - - ' - -  - - - - -
]A?A * HOVE FLOCII trF I.IEMOFiY
:t0i1o * $DE5T..:STRT. ENDr,l
t r o40  r - -  - - - - - - -
f,a3s Fr0vr'lEr'l JsR I'lEr"1l"10v
366A INC FUFCNT
3&7A JMP D0[mr' l
SOBA HEbHAV :CHPI] ADDRO T , ADIRA:J
aaaa.j LoA ADDRO 1+ I
A6AAi CHP ADDRAS+ I
@ b a b  J  H l E  ! l
bBAA.! LDA ADDRO1
bAOA: C}lP ADDRA]
aaao}  :  I
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11 10 EiRA HEI'10V2
:11:O IIEI.IOV I RT5
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3140  5TA i t \DDRAt  )
3I5A }CHPD ANDRO:I, ADDRA?
AOOA} LDA AODRAtr+ 1
aaza.j cl. lP ADDRA?+I
OBA0 i  rNE 11
AOO@.1 LDA ADDRO:J
oaoo r cl"1F AoDRa?
6OOB.j t  1
3160 t lEo MEF10V1
3170 :: '  INCD ADDRA;J
aa66:, INC ADDF6:1
0ata6 .j FNE I I
oaoai lN[ ADDRa:i+ 1
@ o A O i  : 1
f , lAO : } INCD ADDRA 1
@WTb! INC ADDRO1
ooo0} sNE : 1
66AA'. '  INC ADDRA1 FI
AAA@:j |  1
:1194 BRA  E|- jO'J?
]IoB r4El't0v: sEc
iITIO LDA ADDRO:
l:fo sFr- ADDRaS
t?tio 5 rA TEi' lPo:
A24A L,DA ADDRO?+ 1
]?56 SEC ADDRO;J+ 1
:! :6A STA TEMF'A?+I
3?7b CLC
3?BO LDA TEMPO2
A?94 ADC AtrDRA1
3f,OO STA ADDRO1
; r ; l 1 0  L D A  I E  P A ? +  1
33?O ADC ADDRA1 +1
:S:JO 5TA ADDRA1 +1
: i340 t"1Et '10v4 LDA (ADDRO:)

; l t i5a sTA (ADDRAI )

4 :
ar
44



FA4B-
F[]48-
FO4D*
F O 4 F -
FAs1 ' .
F05t-

F055-
FA53-
roa7-
F039-
FA5F.
FO5D.

FASF-
F A 6 1 -
F06ri-
Fn6=- -
Fg61-

FO69-
FA6F.

A 2  F F
c ,5  4 l
E 4  4 1
DA Af
c 6  4 ?

A:- FF
C A : i F
E4 3F
DA 0:
c5 4A

4 ?
44
a4
4 l

D C
A 1

;i;i6a llDEcD rrDDFAZ
E6bOt  LDX *+FF
aAAO] DEC ADDRAI
aaaa j  cFx  ADDRo?
OA@a., BNE : I
AA60, DEC ADDRO?+I
AAAAI r l
JATO )DECD ADDRE1
0000:r '  LDx *fFF
OAOE} LIEC ADORAI
AAAO]. IPX ADDRO1
AO6OI BNE r 1
OOoA}  DEC A0DR01+1
aaao}' : 1
f :iBA :lCl.lFfJ ADDRA2 , AlDFra]
AA@A.J LDA ADDRO:+1
AAAA, CMP ADDRO;J+]
006011 FNE |  1
@000lr LDrl  AIIDEO2
AOAOI CI1F AT,DRAS
oOAA: :  I
339A rcs Ff16{.'4
34AA FRA l4EI4{M
f 4 1 a  + -  '  -

:5420 * C0f'PARE A BLUCtri fJF ftEtlORY
. i 4 3 O  + -  - -  -

: i44A l4El4Cr'1F L.DA {ADDR0::)
:450 Cf, lP (AIJDRAI )
1460 BEO I ' ]CHPA 1
:47tt JSR DSPI'IEM
;14AA HIHF'A1 ]}CHPD ADDRA2. ADDRA]
ao�o�@i LDA ADDR02+ I
OaAOr Cl lF AIIDRA;i+1
A A A A >  R N E  ; 1
04tu6:!  LDA ADDRO?
AAOO) CMF ADDRA]
AAAAI r  l
; I49O BNf MTMFA:
:5AA INC EUFCNT
33tA JHF I IOCI' IDI
:!5?A HCI,IF'OT :]'IN{:D ADTiROf,
badai I  N{:  ADDROS
e 6 A O r  B N E  !  1
aoaa ) INc ADDRAf,+1
0]004: :  1
;15f,8 :r IFtCn ADIROl
@aaa. !  INc  ADoRal
oao0:. BNE : I
n f raa :  lN [  ADDFAI+1
AAAA:. |  1
;i344 BRA MEl"tCt4P
:]55O OSPHEII JSR DSF'AND
:56O JSR OUTBYT
a17b JSR 5F0UT
35BA LDA *+:B
::594 JSR OU'II]HR
5600 LDA ( ADDRO: )
:]61A JSR HEXAUT
abTB LDA **29
36;10 JSR BU]CHR

FO6D_
F[l6F-
F A 7 1 -
F&7:]a-
F @ 1 $ -
FB76-
FATA-

F A T C ^
FUTE*

FOAA-
FABT_
FAA4-
FAAT-
FAAT-
FAB9-.
FAAB_

FOBN_
FOAD_
FOSF'
F O 9 1 -

FO?:I  -

FA95-
FO9€-
FO9B_
FO9E*
FOAO.
FAA;'_
FAA5.
FAAA-
FAAA-.

A5
c3
DA
A5
ct

FA
BO

DA 05

4 C  6 6  E E

E6 4: i
DA Af
E 6  4 4

F? 4:!
D : ; J F
FA A:l
30 95 FB

A:i 42

ra a4
A 5  4 1
c5 4:l

BA DA
:O FC
?0 B!
20 6C
A 9 : B
2@ AO
B : 4 3
?a B9
A 9 : 9
: E  A A

E6 f,F
DO A?
E 6  4 A

F:1
F:i
FC

F ]



FAAD_ 2O 67 Ff :1644 JsR CROUT
FABO_ AA AA ;J55A LDY +gAA
FOF2- 2O 48 FC :T664 JSR PAUSE
FAF:- 3A A7 FC 3674 JSR I^IAITF:Y
FoBA- C9 AD : i6BA CI '1F *$AD
FABA* DO A7 3694 ENE l , ic l ' lF 0!
FAFJC_ &8 i iTOA FLA
FOBD- 58 :7I O F'L.A
FAFE- EA :E J77@ INC ELJFCNI
F6C{t-  4C 66 EE ; i7; !O Jl4F Dl lCHIl  I
FAC;!- 60 :i744 HC},1P63 RTS

f 7 5 0  + - - - -  - -  - -  -  -

] 7 6 A  +  G E T  N € T ]  L T N T
: 7 7 @  I  - - ' -

F O D 4 -  A 5  2 E  3 7 A A  N X T L . I N  L D A  F U F C N T
FAD6- C9 A0 a79A CMF 1t600
FOCE- FO A2 3AAA FEA NXTLN1
FOCA_ AO AC ]BIO BRA NX ILN:J
FACC- :O FC F:-I  3B2O NXII-NI JSR DSPADD
FACF* ?O ET F3 3A3O JSR OUTBYT
FAD?_ f ,A4A :  INCD ADI]ROI
FAD?' E6 ; ]F ZAAO' I  T.IC ADDR61
F0D4, DA A: 6E0e I  BNE :1
F A D 6 *  F 6  4 0  @ 6 A A S  I N C  A D D E O 1 + 1

oooo:! ; I
FADA_ 4C ]5 FA :JB=A NXTI,N? JTIF' GETCHD

r a 6 a  * - - - - - - -
1870 * SLAVE TO REHOTE COI'1F'LITER
3AAO * FOR I.JF /  DOIINLOAI'  I  NG VIA PARALLEL
f 8 9 A  * - - -  -  - -

FADB- ?O TT E6 3?OO SLAVE JSR LOSPD
F6DE- 20 5@ Fl ]5?1O JsR IN'IAPL
F 0 E 1 -  5 4  f , 7  3 9 ? A  S L A V 1 o  5 T Z  I N D F X l
FaEJ- Ab O7 F1 :193A JSR M560Ur
FAE6- ?O 8F Fl ,1940 JSR RECCI.ID
FAE?- AD AA 0:i 3954 LDA I'1S6BUF
FAE[(]* C9 D:]  a960 Cl ' lP * ' �R+$BA
FAEE' DO AJ A97O FNE SLAVTO
FBFO_ 4C EC Ft f ,9AA JMF HANDLR
FAFj- C9 D:i  3990 SLAVz@ CHP + 5+$AO
FAFS- DO A:1 40AA rNE TRRXXX
F6F7. 4C DF FT 4A1A J},1F HANOLS
F A F A -  A A  1 4  4 O ? O  E R R X X X  L D Y  # $ I A
F@FC_ A4 A7 4O;JO SfY INDEY1
FBFE- 2A 6f Fr 4b4@ JSR j '1S60UT

Ftot-  ?6 54 Fl 4656 JSR F' � IAII ' lP
F 1 A 4 -  4 C  1 A  F 4  4 A 6 @  J H F '  E R R O R X
F t a T -  A 4  : r 7  4 A 7 0  M 5 6 0 U 1  L D Y  I N D E X T
F 1 0 9 -  E r 9  1 5  F l  4 0 8 0 !  L D A  t l S G l A O , Y
Floc* Fo (,7 4a9b BEo | '15GEND
F 1 6 E -  2 0  6 F  F 1  4 I O O  J S R  S N D C H R
F 1 1 1 -  E 5  5 7  4 1 1 0  l N [  l N n E X l
Fl1::-  BO F2 4126 FRA I '151;OUT
Ft 1g- 6A 41:!A mS$El. lD R-rs
F I  T 6 _  A O  A A  D 2
F l 1 9 .  C F  [ J  ; F
FI I i : -  D4 AO D?
F l l F -  C 5  C r  C 4
F 12:l;l- U9 Al/1 C6
F  I ? 5 -  ' F  D :  A A



F I :B- C:]  CF CD
F 1 1 8 .  L J D  1  C E
F l : t E -  C 4  4 1 4 0  l { s $ l a a  . A 5  - /  + R O a O r  R E A D Y  F O R  C O M I S A N D , .
F l : l F -  B D  0 A  4 r 5 [ J  . H 5  A D 6 0
F l f 1 -  A A  D 3  C 5
F 1 3 4 -  r , 4  A A  D 4
F 1 3 7 _  C F  A A  D :
F 1: lA- C5 C:5 C5
F l f , D -  C 9  D 6  C 5  4 1 6 0  S E I R C V  . A S  - /  S E T  r r ]  F T E C E M /
F l 4 @ -  B D  A A  4 1 7 6  , H S  A D A 6
FI42_ AE Df,  C5
F 1 4 5 -  D 4  A O  D 4
F 1 4 A -  C F  A O  D 5
F 1 4 B _  C 5  C E  C 4  4 1 B E  S E I S N D  . A S  . I  S E T  T O  S E N I ] I
F t 4 r -  s D  a o  4 1 9 l a  . H S  A D A A

4:Otl  +---  -

421A + F'AFALLEL CtrMI ' IUF]ICATOR RNLII INFS
4 ? : A  +  - - - - - - -

F15O_ A9 FF 4?3'I  INTAPL- LDA *5FF
F T 5 ? _  A A  O ?  4 A 4 O  B R A  I N T P I A
F 1 5 4 _  A 9  O O  4 ? 5 O  F I A I N F  L D A  * + A A
F156- 9C . : f  I  EO 4?60 I I , ITFIA S-rz FARADD+1
F159* 9C 33 Ea 4170 STZ FARADI'+:I
FISC_ 9D ]O EA 4:BO 5TZ FARADI}
FTSF- SN -1! EO 4?9O STA FARADD+3
Flc,?* A? ?[ 43UO LDA {*$2C
F 1 6 4 -  A D  l l  E O  4 3 1 0  S T A  F A R A D D + I
F167_ BD J:I  EO 432O 5TA PARADD+3
F16A- 50 433(D RTS

4 f 4 o  + - - - - -  -

4354 * SEND CHARAIIER TO PARAL
4 3 6 0  + - - - - - - - - -

F15EI_ BD 3I EO 4;]74 SND{:HR 5TA PARADD+: SEND CHAR TO PI]R] A
FT&E' ?C : :  EO 4i i8a SNDIIAT BIT FARADD+;J sEE IF CHAR TA}IEN
F 1 7 1 -  1 A  F B  4 3 ? O  B P L  S N D I A I A I
F173_ AD 3? EA 44AA LDA F'ARADD+?
F 1"/6- 60 44t6 R"ls

44;A r.  '

44f,O * RECEIVE CHARACTER FEOT4 PARAL
4 4 4 0  +  -  - - - -  - - - -  - - - - -

FI '77'  zIZ FF FA 4454 RECF1EY JSR INCHAN
F17A- FA OA 44A6 BEO RECCHR
FITC- [9 0;1 4474 CHF *$A;r
FITE- OB 66 44AB BNE RECCHR
F i a a *  ? a  5 4  F l  4 4 9 A  J s R  F I A I N F '
FIB]- 4C 1:!  F4 45BO JMF ERRTJRZ
F I A 6 .  ? C  f , l  E A  4 5 1 4  R E C C H R  B I T  P A R A D D + T  D A T A  R E A T ) V ?
F1B9- 1O EC 4520 EPL RECh:EY
FIBS_ AI]  : iA EA 4534 LDA PARADD GET DATA
F t a E -  5 0  4 5 4 0  R T s

4550 r.
4560 + RECEIVE I]T]I1I']AND5 FFIIH FARAI-
4 5 7 0  + -  - - - - - - - -

FtaF- AA OO 45AO RECCF1D LDY t l t00
F 1 9 1 *  2 A  A 6  F l  4 5 9 4  N X T C I I D  J s F  R E C C H F
F 1 9 4 -  9 9  0 O  0 3  4 5 O O  S 1 A  S 6 B U F , 1
F 1 9 7 -  C B  4 6 1 0  I N Y
F19A- CO A5 4b2A CFY *$O5
F19A_ DA F5 46]A ENE NXTCI,ID
F19C- 60 4644 RTs



F T 9 D .
F  I 9 F _
F I A ? -
F  I A 5 -
F 1 A 7 -

F l A C -
F  l A D -
F  l B O *
F 1 t { : -
F 1 8 4 '
F 1 E l 7 .
F 1 E 9 _
F l F E -

84 37
?a  e7  F l
AD A,L AI
a= 4E
AD D? O;J
3 5 ; I F
1 B
AD 04 A:]r
65 ;iF
a 5  4 1
AD A3 €l3
6= 4A
a5 4?
6n

46aa r - - -
4650 * GET TRANSFER ADDRESSES
4676 *- -  -

468A XFRADD STY I NDEX I
4590 JsR MSGAUT
47AA LDA MS6frUF+ I
47t6 STA ADDFTO1 +1
4778 LDA }438EUF{2
473A STA ADDROI
474@ CLI
A1AE L.DA l , lsGEUF+4
4766 ADC ADDROT
477b STA ADDRA]I
47AA LDA IISGFIJF+I
4794 ADC ADDRO1+1
4BOO STA ADDT{O?+I
4Ar@ RTS
4Bi6 d --

4B:A * RECEIVE FLO[:I . :  FROI'1 F.ARAL
4840 +------  ---

4A:O HANDLR LDY **IF
486A JsR XFRADD
4A7O HNDLF1 JSR RECCHR
4AAO STA {ADDR6I )
449@ :. INCD ADDRO1
@@6gl tNc ADDRA1
AAAA! BNE :1
A60A:,  INC ADDRO1+1
tA@A:j  |  1
49o�A IC!1PD ADDF{AI,ADDR63
OABO:} LDA ADDROI+I
0�9�ao? cHF A0DF0!+ 1
0@6@| ENE : I
AVOTA.I LDA ADDRAI
@@66.r Cf'lP A0DRO?
OOAOj r  I
4910 BNE IINDLR1
4974 JHF SLAVIO
49lA r -

4940 * SEND trLOCl, :  TO PARAL
4951, *-------  -  '

496A HANDLS LDY * '2C
49712 JSR XFRADD
49AO HNDLsl LOA (ADDROl )
499@ J SfI  SNDCHR
3@AO :1INCD ADDRA 1
OOOO:! INC AI lDnOl
6A0A:. BNE : 1
0 A 6 6 : :  I N C  A D D R B I + I
A A A A  t  |  7
S O I G  ; } C H P D  A D D R O T , A D D R A I
6600.I  LDA ADDRO I+ I
OID0O]'  Ct lF ADDRA2+I
6EgA7 BNE : t
A@A@.',  LDA ADDRGII
aEeor cl,rp ADtRo?
aaao} : 1
3L2fr FNE HNDLS1
5O3A JMF SLAVTO
5 0 4 4  * - -  - - - - - - - -

FIErC-
F T B E '
F 1 t r t -
F l c 4 -

F  IC&_
F I C B _
F lCA*

F 1 C [ _
F I C C _
F l C E _
F I D A .
F l D I *
F l I l 4 -

F 1 D 6 -
F 1 D 8 _

A 6  l E
? A  9 D  F l
2A  A6  F1
9 : ; i F

E 6 : 5 F
DA O?
E6 46

A5  40

DB V4
A5 f,F
1 5  4 1

D@ E9
4C E1  FO

F  l D B _
F l D D -
F l E O -
F 1 E 2 _
F 1 E 5 _
F I E S - '
F  I E 7 -
F I E 9 _

F T E B _
F l E B _
F l E D -
F 1 € F -
F I F l _
Frr : i -

F 1 F 3 _
F 1r.7 -

AA :C
? O  9 D  F l
F? IF
? O  6 8  F I

E6 3F
DO A2
E6 4tZ

A'J 40
c5 4 !
DA A4
A5 3F
c 5  4 t

DO E9
4 C  E l  F B



5O5A * 6ET 
' I I I ' IE 

ROUT IN€
5 O o B  *  ' -  - - - - -

F 1 F A .  ? O  @ N  F 2  5 V ! 7 @  G E T ] T I E  J S R  G E I I M A
FIFD- 4C 15 FA sEB@ JF1F GETCFID
F2AA- :O 54 F3 5A9A GETI|10 JSR NI^IYEAR
F!O]- ?O 5C FC 51OO JSR SPOUI
F2O5_ A5 ?A 5T1O LDA TII ' IBUF+;:
F?O8- 2? : l f :  51?0 AND +$3F
F?AA- 2q B9 F; i  5134 ' ISR HEXIIUT
F?OD- A5 ?9 514O LDA TIFIBUF+4
F ? O F -  2 9  l F  5 1 5 A  A N D  * $ 1 F
F ? I I -  " O  A 4  F ; I  5 1 6 A  J S R  F C D B I N
F 2 I 4 -  A A  5 I ' 7 8  T A I
F ? 1 F -  C A  5 1 8 4  D € X
fztb- Aa @a 5194 LDY *$OA
F 2 1 A -  F 9  5 4  F ?  5 2 0 0  U E I I F ] I  L D A  l 4 O N D A f r Y
F ? l I ] -  F A  A A  5 ? 1 O  B E O  G E T I M S
F ? I D _  C S  5 : ? B  I N Y
F 2 1 E -  E A  A A  5 ? 3 0  C F X  * $ A B
F??O_ DA F6 A24O FNE 6ETIF11
F:?:-  :A A6 FA 5?50' GETIM? JSjR OUTCHR
F:?5' BA F 1 5:64 FRA BE I I I ' ' I1
F:?7_ CS 5274 6ET I I ' I3 INY
Ff?B- CA 5:AO OEX
F!29- 30 0? 3294 ErMI 6€T I l'14
F:TB* AA EF 53EO BRA BETII1I
F z ? D -  A 5  ? B  5 : 1 O  6 E T I T 4 4  L D A  Y E A R B T + I
Ff?F* ?A 89 F3 53?O JsR HEXOUT
F253. A5 2A 5tr i :A LDA YEARBF
F234_ "O R9 Ff,  5i14O JsR HEXOLJT
F237- 2A 5C FC 5f,5{Z JsR SFn T
F?;iA- A? O? 3360 L-DX +$42
F?:ic- Er5 ?5 5374 6Ei1143 LDA TIt4Ei l lF,X
F?AE- rA O: 5:BA CFX 1*tO2
F240- D0 0: 5: I9A E{NE EEr 11.16
F242- 7S aF 54AA AND *$3F
F 2 4 4 -  C A  5 4 1 4  A E T I M a  D E X
F?45- 30 0A 54:A Br4r GE1II17
F747. 2B E9 Ff,  5450 JSR HEXOLJT
Fr4A- A9 : iA 3444 LDA * :
F?4C_ TA AM FA 5454 JSR BUTCIIF
F?4F_ gA EB 5460 ERA GETII ' l5
F ? 5 t '  4 C  B 9  F : 1  = 4 7 A  G E T I M T  J M P  H E X O U I
F : 5 4 -  ? 0  4 A  4 1
F : 5 7 -  4 E  5 5  4 1
F?54- 5: 5? :C
F?3D_ ?O 54AO T1ONDAT ,AS I  JANUARV, / '
F?5E- OA 349A "DA *$OA
F:]SF- :O 46 45
F ? 6 : -  4 ?  5 5  4 1
F?6:- 5:  59 ?C
F26A- 2b 5304 .AS / '  FEEUARY' . i
F 7 6 9 -  b @  5 3 1 6  . D A  * * O A
F26A- 26 4D 4l
F25D- 5: 43 48
F2":t@- lC 7e 5526 .A5 /  HARCH, /
F:!72- AA 553c, "DA *$AA
F ? 7 S -  : O  4 t  5 0
f?76- 37 49 4C
F779- ' ! r .  7@ 5540 .45 , /  APRIL, /



F27B_
F?7C-
F27F  -
F?B?_

F?46-
F2A9-
F:AA'
F?AF*
F?BE'
F  ? 9 1 -
F29?-
F?9f,-
F296-
ra9s-
F : 9 C -
F:9D-
F ?AO.
FzA;]_
F::46.
F:A9.
F:AA-
F?AO_
F?FO'
F2B3-.
F?84_
F?F5-
F2BA*
F:BF_
F?BE.
F 2C6-
F : C l -
F?C4-
F2C7-
F?CA_
FzCC.

o@
: a  4 D  4 1
39 !C ?O
o0
?a 4A 55
4E 45 2f,
2U
6A
?o 4A 55
4C 59 ?C
20
aa
? o  4 1  5 5
47 55 5:i
54 :tC !A
A?J
3A 5;1 45
50 34 45
4 D  4 2  4 5
5? 2C :A
06
:tl 4F 4;l
34 4F 42
43 =2 2C
20
6 6
70 4E 4F
56 45 4I l
4 2  4 =  5 2
?C ?A
a@
2b 44  45
43 43 4I)
4: 45 5?
?c !0
aa

5554

5560
557  A

s5B0
55?O

56EO
5 6 1 4

56fO
56lA

.DA *$AO

,A9 / t lAY, ./
.DA  *904

,A5  /  JUNE,  /
,DA  *$64

, AS / JUL.Y, . '
"  DA *5OB

, AS / AL'6UST , ,/
.  DA *f,AE

,  AS /  SEPTFI ' IFER |  /
-DA * '50C1

.AS  I  OnTOBER,  /

. DA i+*A{a

5640
5634

466@
567@

F2CD*
F2DA_
F2D3_
F?D9-
F?D7-
F2D?.
F:DB_
F2DE_
F?EO-
F?E3_
F?85-
F?ER_
F2EA*
F?EC.
F?ED.
F2FO_
F ? F : _
F 2F: i -
F3r3-

F2FA_

ra of, F?
4C :5 FA

a5 5:
A9 F;J
85 5:i
2A 87 F5
A9 iF
BD 5B  05
?A 4:J FA
64 ?F:
A2  06
A 4 : E
DA
B9 A6 A2
a5 ;15
CA
F6 24
2A 7A  r \
FA Fi!
E9  00  0?

56AO
5690

.  AS /  N0VE| ' IFER r , /

. D A  * i A 6

37AO .AS l  DECE|,IBEF:,  /
5 7 1 0  ,  D A  * $ A A
57_fA r -

5730 * SEl Ct-t lCFi ROUTINE
't74@ +-- -

5 7 5 0  S E T I  E  J S R  S E T I H o
A76A JMP 6ETCI'1D
377{a SET rmA LDA *CL[F|. '  t
=7A6 5TA f iSGNUM
379A LDA /CLfiFl'l]
5800] 5TA t4$6flut4+1
sala JsR t lsEsND
5A?A SE r It4? LDA 1+'� .1
58i10 5lA F''rOl.lPT
5440 JSR 6ETLI hl
5B5o 5TZ BUFci.fI
5A6A LDX *SA6
5A7O LDY I]UFCNT
SASO SET IM;T F'HX
5894  SFT I  I14  LDA L lNBUF,Y
39b0 5TA TE|'1FO4
5? IO INY
59 :O FEN SETIHT
593A JSR VALBCD
5g4b BElt SETfi'14
593A SETII '15 LDA L INBUF, Y



F ? F D _  C A

F;100- 34
F:JA;5- FO
F;]45_ AA
Ff,O5_ A5
F : 1 0 8 - : 0
F368. FA
F3AC* 95
FSOE- CA
F ; T O F .  1 A
F 3 1 1 -  A 9
Fi l1f ,-  BD
F t 1 6 -  4 C
F T 1 9 '  F A
F S l A -  ? A
F J I D *  A A
F S l F -  5 :
F:52?- !A
F325* 4F
F32A* ?A
F:i?F- 2A
F:i :E- 4C
F i i -J 1- 57
F1-a4- 47
Fi: i7- 4Fj
F:t :A- 41
F; i30- aD
F3;1E- 2A
F;i4 t  -  59
F f , 4 4 ' 4 D

F:i4A- 4A
F;]4D_ 4D
F:iSA- 33
Fi5?- OD

1 9
7A
F5

f,5
EA F;I

T5

DF
f,E
5F 05
6C FE

I C  F 4
E4
45  54
4;i 4C
4:i 4F
49  4E

4C 4F
49 4E
28 46
5: 4D
54 3A

59 5"
59 ?u
4D ?D
44 ?O
4A 3A
4D 3A
5 :
tztz

I N t '
BEC
J 5 R

T A X
LTJA
J5R
F L X
S T A
0Ex
FF'L
LDA
S T A
J t l F

S E T I I 4 T  F L X
J S R
BRA

S E  I  I M 7
VALBCD
sET1H5

TEMP64
ASCHEX

'I I I.4BUF, X

sETt r'ti

PRO}1PT
SETCL}ji

ERROR
SET I I,IO

3964
5974
59BA
3990
b6aa
6 4 1 0
6A2g
6A:1@
6A4A
5050
bbbo
6U !'tA
60aB
ba9a
6 1 0 0
6 1  1 A
&120

.,1:io cl l iFl '1I .A5
6 1 4 4  ,  H S

/sET DLatr}. l  IN FALL tJINc
OD

6154 .  AS , /  YVYY-i1|1- 'DD HH: l '11' l r  55/
6160 .  t ls EIDAA
6 1 / 0  +
6190 * OHECFi FOR NEI^I YEARS AND INC
5190 + YEAR BUFFER
6:AA r* -

6?14 NIJYEAR JSR 6ETCLl, j
62?0 LDA TI I ' IFUF +4
6?:10 AND *$IF
a246 Cl']F *$ tl
6250 FNE NbIYFI I
5:&O 5I '18 F I  TO4, CPUFLE

6?8A NUJYRl FFR BITA4,CPLJFLG,NWYRI
6 2 ? N  R H F  E I T A 4 , C F U F L 6
5300 sED
5:i  lE rLC
6;S2A LOA **Ar
6;138 ADC YEARBF
6:44 STA YEARBF
d35B BNE Nt^lYR?
6A6b {:LC
6370 LDA +5Al
6:]80 ADC YEARBF+ 1
6f,?O Nlr,YR: CL-D
,5400 RTs

FnFmAT: /

F154- 2g

F:r59- 29
F35Ei- C9
F35D. D6

F f , 6 1 -  6 0
F36.:-  4F
F ] 6 5 -  4 7
F A 6 7 -  F A
F:]68_ 1B
Ff,69- A?
F;I6F- 6g
F16D- a5
F;]6F_ DB

F:377- A9
F;r74- 65
F:I76_ DA
F3 /'7 - latd

S9 F€
7 9

1 ?
a:1
3 l

5 l  1 l
5 1

a l
:A
?A
o5

a l
:B



6 4 1 O  * - - - - - - -  -

6 4 ? 4  +  V A L I D  E C D  *  I N  A S C I I ?
6 4 ] A  +  R E T U R N  A  l N  ' A '  I F  N O T
6 4 4 4  + - - ' - - - - - - -

F:579- C? : l@ 6450 ' �JALFCD CHP i*$30
F:57A_ 3O A5 646A FHI VFCDX
F37C- C" 3A 647A CMP l+Sf,A
F:17E_ 1A 61 64AA FPL VBCD2
F:IBN_ 6A 5494 RTS
F:St- A9 00 5500 vErcD: l - .DA +saa
Ffa;t-  60 6514 RfS

6 5 : 0  + -  - -

6538 { '  CONVERT BCD ]O EI iNARY
6E4O * EICD NUHBER I } . I  'A'

.5530 * EiINARY NUMEER RETUR}' ]ED IN 'A

6560 |  -

F:44- AA 6570 BCDETIT] TAY
F;!A: i-  1? FO 65AA AND $$FO
F3B7- 4A b39A LsR
F;JBB_ 85 iJ l  bb66 STA TEHPAO
F:iBA- 44 6514 LSR
F:laE- 44 66?6 L5R
F:SC- 18 66i la ILC
F:]BD- 65 31 6646 ADC TEI ' IFA6
FIAF* A5 : i1 6654 STA rEt4f-OO
Ff,?l-  ?A 666A TYA
F19?* ?? OF 667A ANrr *$AF
F394- 18 66SA CLC
F395- .)5 :11 669O ADU TEIIPOA
F:97- 6@ 670A RTS

6 f 1 d  *
57?O * RAN6E CHECIi
6 7 f , 4  +  S € E  I F  V A L I D  A S C I I - H E X  C H A R
t.74{a * AND CONVERT IT
t ' 7 = 6  . "

F3?A- [9 3A 676A RN6CH],1 CMP +f '$34
F]?A- 30 l i i  L77a tr  I  HEXEFTR
F:i?u- c9 :A 67Ab 0 P *$34
F:i?E- 10 A; i  679A EPL RCHtiAl
F:3AO_ :9 AF 68AA AND *5AF
FltA?- 6tt  6alo RTS
Ff,AJ- C9 41 68?@ RCHl' � .Al  CmF *$41
F3A5_ ;1O O8 68:]A FHl HEXERFT
F:,A7 - C.a 47 6A4A CHP St47
F3A?* 1A 04 6850 BF'L HEXERR
FfAET* 38 6860 sEC
F:iAC- E9 ;!7 6d76 SErC *$:17
F:5AE- 60 6AA0 RTs
F:JAF- 4C 1A F4 6A90 HEXERR JF1P ERRIfRX

5 9 A A  f - - -  -

6 9 1 0  *  O U T P U I  H E X  B Y T E  A T  A D D R A I
6 9 : a  * - - - - - -

F:F3_ AO 01 5?;5O OU1BYT LDY i+l
F:]F4_ ?O 6E FC 694A J$R SPCOU]
F;JB7* 83 .5F 693@ LDA {ADDROI) 6ET A HEX BYTE

5 9 6 0  *  - - - - - - - - -

5970 * OUTFUT }]EX CHARACTER TO LCD
6 9 B A  *  H E X  { : H A R  I N  ' A '

6994 *-
F: iB9- AD 5E A5 7AAfu HEXOUT 5TA HEXCIIR



F::BC_ 4A
F:IFI] . -  4A
F S B E *  4 A
F;18F" 4A
FZCA- 16
F:C.J- 20
F1C6. AD
F 3 C 9 -  : 9
F;lCtr.. ?a

F : D T .  A D
F;1D4.- 50

AO FA
5E 05
AF
D5 F]i
AO FA
5E O:

l 6 t a  L s R
7@2e LsR
7A:iA LSF
7A4q LSR
TAAO JSR HEXASC
7A5G} JSR OUTCHR
7 A 7 @  L D A  H E X C H R
7AA@ ANO +$0r
TASw JSR HEXASL]
7 1 6 6  J S R  O U I C H R
7 1 T O  L D A  H E X C H R
7 1 : A  R r S
7 l i o . - - -
7 1 4 0  +  H E X  1 O  A S C I I  C O N V E R S I O N
7 T 5 O  *  H E X  N I F F L E  I N  , 4 ,

7 1 6 4  *  A S C 1 I  C H A R  R E I U R N E D  I N  ' A '
' /  

1 7 @  + - - - -  -

7 1 A A  H E X A S C  C L C
7t9o'  ADC *$f,O
72AA l ]nP *$34
7 7 I O  B J " I  I  H E X A S  I
'74:]4 CLC
72:SA ADC *$07
7 ? 4 O  H E X A S l  R T 5
/ : 5 0  * -  -

7 ? 6 0  +  A s C ] I  T O  H E X  C O N V E R S I O N
7 ? 7 O  *  A S C I I  C H A F J S  I N  ' A '  A N D  ' X '

7 ? A A  +  H E X  B Y T E  R E T U R N E D  I N  ' A '

7 2 g A  x - - - - - -
73OO ABCH€X JsF RNGCHF
7 3 1 A  A S L
732@ AsL
Taia AsL
7346 ASL
7 A = A  5 T A  H E X C H R
736t2 TXA
7=7b JsR FiNGCHri
73AO ORA HEXCHR
7AS@ S'I  A HEXCHR
't 

46A RTs
7 4 t O  + - - - - -  - -

7 4 : O  *  D U T P I ] T  H E X  V A L U E S  I N  ' A '  &  ' X '

7 4 3 @  + - - -  - -  - - - -

7444 FRFITAX JSR HEXOUT
7 4 3 b  r X A
746n J P H€X0U-r
7 4 7 0  + - - - - - '  - - - -

f4BA + DISF'LAY CUEREN]- ADDRESS
t 4 9 6  |

750}A DSPADD LDA # '* :

7 = 1 6  J S R  O U T C H R
7324 LDA ADDROI +1
7530 LOX ADDR01
73414 JsR FRNTAX
7336 LDA tf320
7364 JMP OUTCHR
737@ J}4F 6ETC}'D
7 5 8 4  h - -
7594 * IRRAR ROUT INE
7 6 b A  |  -  - - - - - - - -

F:Ds*  1A
F : T D 6 . 6 9
F3DA_ C9
F:IDA- 30
F : D C .  1 8
F;]DD_ 69
F;IDF_ 6A

F:iEA- 24
F1E3* AA
F3E4- OA
F:5E=- AA
F:5E6- AA

F S E A ' 3 4
F ] E F ' ? A
tj f,EE- @D

FtrF4_ 6A

F3r5- ?A
F:JFB- AA
F1F9* 4C

Ff,FC_ A9
F:FE- 3A
F4A1-  A5
F40;i- 46
F405- ?0
F 404- *9
F4AA_ 4C
F 4 O D ' 4 C

:ia

orJ

a7

9A F3

5E 05

9B F:
5F 65
3E A5

8 9  F 3

89 F;I

?4
AA FA
4A
f,F

?ta
AA FA
33 FA



FAI@- 76 \C F4 761.0 ERRORX JSR ERROR
F4I3- 26 2t E6 7 628 EFROEZ JSR RESIISF
F4I6_ A2 FF 7 67,b LDX **FF
F 4 r B -  9 4  7 6 4 0  T X S
F419_ 4C :J5 FA 7654 J}|P GETCPID
F41C_ 49 ?7 7564 ERROR LDA #ERRT,IS6
FAIF- A5 5: 767b STA I '1S6NUM
F426- ES F4 768A LDA ,/ERRM56
F422- A5 5: i  769A STA l , lSBNUHlt
F424- 4C A7 F3 77AA JMp MSGSND
F4?7. TB :A fA
F4:A- 2A 2A 43
F 4 : D -  5 1  5 ?  4 F
F4:rA- 5? ?6 ?A
F4:i ; r-  ?A :A 7710 EFRI' jS6 .  AS /  *++ rFROR *rf* ,r
F4A3- U7 Ab 60 777t .HS ATorJAA

t : l o  - I N  R { : } t l u N ,  v  1  .  I  .  P A R - I  6
l o a a  * - - - - -  - - - -
10lo * SERIAL CalMl ' lut ' l  I  CAl 

' � l  
0f '15

r620 * LIPLOAD,/DONNLtrAD ROUTINES
l A f O  + . - -  - -  - '  - '

F4:JA- A? 02 tA4A RF]ICT]I ' I  LOA *. iO: SET LJF'FOF XFFRS VlA RF I ' IODEI' I
F4irA- BD 6D 05 105€] STA PURT|.IM
F4:iD_ AO A7 106A FRA SERXFR
F4;5F- A9 A:!  1A7A SEI1COH LDA +$O3 sE] UF' I iOR XFEFS VlA ETTERNAL. SERIAL
F44I_ AD 6C 05 1AEA 9TA FT]RTNFI
F444- AO AO IO9O BRA SERXFR
F446- 64 ; ]6 11AA sERXFR 5TZ 'EMPA5 SEND ]I{ ITIAL I" IEs5AEE
F 4 4 A -  2 6  7 4  F 4  1 1 1 O  J S R  X F R O T J T  S E N D  I T
F 4 4 B _  A :  O F  1 1 ? @  S E R X F 1  L D X  * S A B  G E T  1 0  C H A R S ;
F 4 4 D -  A 6  : j 6  1 1 : A  s E R X F 2  s I X  T E i 4 F A s
F44F- 26 2I '  F5 1140 JsR SERPIN GET ONE CHAFI AT A I I I '18
F41?- A6 36 l15A LDX TE|, IFAS
F 4 5 4 -  9 D  O O  O i ]  1 1 6 0  S T A  M S G B U F . X  A N N  S A V E  I I
F 4 3 7 -  C A  I I T A  D E X
F 4 5 A _  D O  F 3  ] 1 B A  B N E  S E R X F ?  A L L  1 @  6 | l I ' T
F45A- ?A E9 F4 1190 JSR GETXFA IONVEF1 ADORESSE5
F45D- AO BB ai t?OO LDA |'156FUF+$OB SE€ l.lHA-I COI'IHANIJ l^lAS
F46A* C9 5:!  12IA CMP #'S {^JAS 1T SrND
F46f- FO 1F 1??O EEfi  SERsNI)
F464_ i :9 5? I2; :A { ] f , lF '  * 'R UJAS I T RECEIVET
F466- FO 54 I24A EEO SERRCV
F 4 6 A '  C 9  4 3  I : 5 A  C I ] F  { ' E  E N D  L I N } ; ?
F46A- D0 At j .S66 ErNE sERXF3
F4dC- 4C : :5 FA r71A JMF 6ETCI' ID
F46F_ :A IC F4 12AA SERXF:J JSR ERROTi I  HFI ' ]  1T UIAS ERROR
F 4 7 : _  B O  D :  1 2 9 A  F E A  S E R X F R  D O  I T  A L L  N V E R
F474- A6 ;16 13aO XFROLJT Lr 'x TEMFA5
F476. BD ,IF F5 1:1A LDA 5ERPIS6.X SEND MESSAGE: NUT SERIAL PART
F47S- FA O/ '  l3:A FEA XFRnr I  F1E55ABE DONc']
F478. : ID ID F5 1;]34 JSR SERPOT SEND A CHAR
F47E- E6 :16 1.:44 INC TEMFAS
F4AO. BO F? 1:5@ FRA XFROUT
F 4 B : -  6 A  1 5 5 0  X F R O ] I  R T 9
F4a:I-  A: 34 1376 SERSND LDX *:134 SEND READY l ' lSG
[:4S3- A6 ]5 ISSA sTX TFI4FAS
F4A"/-  2A -/4 F4 13gO JSR XFR0UT
F4AA- 20 ?A F5 14@A JSR SERFIN GET CE FROM }IOST
F 4 B D _  B ?  3 F  I 4 1 A  S E R E J N 1  L D A  ( A D D R E I )  G E T  D A T A  T O  S E N D
F4AF- AD 5E A5 I4:A STA HEXCHII I IA} iE TWCJ AS[] I  CHARS OU'I  OF EACH FYTE



F492- 4A 14; i0 L$R
F 4 9 3 -  4 A  1 4 4 6  L S R
F 4 9 4 -  4 A  1 4 5 0  L s R
F49L,- 4A l45A LSR
F 4 9 6 -  ! O  D 5  F J  1 4 7 8  J s R  H E X A S C  C O N V E E T  ] D  A S C T I
F499. TO ?D F5 14AA JSF SERF'NT SEND If
F49C_ AD 3E 05 1496 LT}A HEXC}{R 6ET LOUJ NIFFLE
F4?F- 39 AF 150t,  AND *$OF
F 4 A 1 '  ? B  D 5  F 3  1 5 1 0  J S R  H E X A S T
F4A4. 2A ?D F5 15:A JSR SERPO] AND S€NLJ IT
F 4 A 7 .  1 5 ] A  , ! I N [ D  A D D R A 1  N E X T  A D D R E S S
F4A7_ E6 ; IF OAOA:: lNC ADDRAI
F4h9- D0 A1. A6A@, FNE :1
F 4 A F _  H 6  4 A  A A A @ >  T N l :  A D D R A I + I

0AOO:'  r  I
F4AD- t54A : lCl. lPD ADI'ROI,ADDRA?
F 4 A D _  A 5  4 A  6 E A A '  L D A  A D D E O 1 + 1
F4AF- C5 4? OO00::  Cl, lF ADDRA2+I
F4rJl-  DA 84 0AOO:! ENE :1
F4B:5- A5 3F AOAO} LDA ADDROT
F4S3* C5 41 AAbs:.  [ ] lF AbDROi

B O A A I  : 1
F4EI7'  DA D4 1550 FNE SERSNT I]EEF' 6OIN6 IF I IBT DONE
F4B9- 4C 45 F4 1560 JI ' IF SERXFR ELSE STAR'I  OVER
F4FC_ A: 20 157A SERRDV LDX +$!A SEND READY I ' ]56
F4BE- A6 f ,5 15A0 STX 

" lEl lFA5

F 4Tl:A- '  2g 74 F4 I5?O JSR XFROUT
F4C3_ ?A ]2O F5 15OO JSR SERPIN GET i ]R F ROI.I  I - IOS T
F 4 C 5 _  : O  2 A  F 9  1 6 1 A  S E R R C 1  J S R  S E R P I N  6 E T  A  C H A R
F4C9- 48 t6:0 FHA
F4CA_ ?O ?O F5 16:]0 JSR SERPIN 6ET LOL] N]BBLE
F 4 C D .  A A  1 6 4 A  T A X
F CE. 6A 165O FLA
F4CF* 7A EA Ff,  1664 JSR ASAHEX NONVERT
F4D?- 91 ; :F 157@ sTA {ADDRal) ANtt  SAVE
F4D4- 16A{a : INDO ADDRO1 NEXI ADDRE5S
F4D4- E6 . :1F ABA@.J INI ADDRA1
F4D6- DA vf2 Q@@A: FNE :I
F4De- E6 4A AA&6.j  l f l r  ADDR01+I

o@o@.1 :  1
F4DTT_ T69IT :CFIPD ADDROI,ANDRO:]
F4DA. A5 4A AAAA'j  LOA ADDRAI+I
FADC- C= 42 OAQ'O.) '  Cf{P ADDRA2+l
F4DE- D0 04 6604.1 FNE : I
F4EO_ A5 3F O6UO.1'  LDA ADDRO1
F4E?- [5 41 66nn:,  CMF ADDRo:

00OOlr :  1
F4E4* D6 EN 1' / IA@ FNE SERRIl  LUOP TIL DONE
F4E6_ 4C 46 F4 TTIA JMP :;FFXFR THET'I  STAFT I ]VER
F 4 E 9 -  A A  O A  1 7 2 0  B E I X F A  L D Y  S S O A
F4EB_ 2A 11 F5 17:O JsR FTCHB] 6E] :  CIIARS AI{D CI]NVERT TO BYTE
F4EE* ts5 4A 1.74A SIA ADDFO1+1 UsE AS ADDRESS
F4FA- Ag 174@ DEV
F 4 F 1 -  ! 0  1 1  F 5  1 7 6 0  J S R  F " r C B B l
F 4 F 4 _  A 5  i I F  1 7 7 4  S T A  A D D F A 1
F4F6- AA A5 174@ LDY +$O5
F4FA. fA 11 F5 I79A JSR FTCHLTT
F4FF- A3 4I 1SAO 5TA ADDRA?+1
F 4 F D .  A A  1 A 1 A  D E Y
F 4 F E .  7 6  1 I  F 5  1 B ? A  J s F  F T C H E T



F50 l -  85  41  1A ; lA  5TA ADDRO:
F50:i- 1A 1A4A CLC
F5A4' A5 41 IA5A LDA ADDRO2
F5A5- 65 3F 1A6A ADC ADDRO1 ADD LENGHT TO SIART ADDRESS
FSoA- A5 4l lA76 5TA ADDRA?
FSAA_ A5 4? 1BBO LDA ANDRE?+I
F50C-  53  40  lA90  ADC ADDR0I+ I
F5AE- A5 4? l9AA STA ADDR02+1
Fs10*  6A  t9 ro  RTS
F511_ F9 OO A:: I9?A FT{:HFT LDA I ' IS6FUF, Y
F514- A5 f,6 t9f01 SrA TEFPAS
F5t6 -  BB  l94A  OEY
F3r7- E9 OO 03 1954 LDA | ' lsGBUF, Y
F5 IA  AA 1954  TAT
F518. A5 f,6 19-JO LDA IE}1F'OS
F51D_ 4C EO F3 19SO JIIF ASCHEX
F52O. AD 6C A5 1994 SERFIN LDA PAR-INH IjEI IHE F'OFLI
F52:5- C? A: 2@@O CtrP +gO? KF l'10DEl'1?
F3?5_ FA O;1 fOlO FEA SERPN1 YES GET CHAR
Fr'77- 4t 1D E5 :O20 Jl '1F EXTIII
Fs?A- 4C BA E5 2O3A SEF{F'NI JMP RFI' l1N
F5?D_ AE 6C 63 2A4A SERPNT LDX F'OR] Ni,] 6ET PORT
F53A* EA O: 2a30 CFX *aa3 FF f4f'DEM?
F5:lU- FA AA 246@ BEU sFRFTl
F5;14- C9 E:t 207@ CI4F *+45 IS IHAR ETX
{:5,]6- D@ A1 26AA BNE SERF'T: THEN DON'T SFND IT
F5:A_- 6A ?O90 RTs
F3f,9. 4C I;1 E5 21OA SERPT? JMP EXTOU] SEND CHAR TO E}]TERI.IAL SERIAI.
F3i]C' 4C EE E4 :11O sERPTl JI ' IF' FFI4OLJT SEND ChAR TO REHOTE
F5;F' AD BA I12A $ER}.sG ,HS ADOA
F541-  ?A  ?A  3?
F544- 4F 4? 4F
F342- Z4 ?@ Z7
FA4A- 4= 41 44
I:54D- 59 20 45
F550- 4F 5? 2[}
F553- 43 4F 4D
F556*  4D  41  4E
F559. 44 2E ?If,A . A5 ,/ +RtrFOT READY FfrR COI,II'IAND. /
F55F- OD OA 2F
F55E- A3 AO 214b .H5 ADBAIB0iiOO
F56A- 2A 52 45
F56 : -  41  44  59
F555- 2E 54 4F
F56?- 3A 51 4:

F :J6F_  55  45  3150  "A5  I  READY TO RECEIVE/
F571-  BO OA O:1
F374- A6 215A .H5 0DOAA300
F573- ?A 5: 45
F57A-  47  44  =9
F57F- ?A 54 4F
F37E- 7@ Z3 45
F5g1-  4E  44  2 t7A  ,A5  /  READY fO  SENn/
F5B3- AD OA O;i
F5B6- O0 : lAA .HS 0DAAA3AA

: 1 9 6  { -
:2AO + HESSAGE OUIPUl ROU]INE
:?1A * SENDS }4ESSAGE STFING PBINTED
2??A * AT BY M5GNUI1 'TO CUFFENT BUTFUT



? ! 3 4  *  D E V I C E "  5 A A  I E R h I N A T E S  H E S S A B E "
l l 4 A  r  ' '

F5B7_ F: 5: I ISA HSBSND LDA IMSGNUI' ])
F5g9- FO AB 7?A@ BEE | '1S6EXT
F5AB. ?6 A6 FA 777A JSR OUTCHR
FSBe- 22aa : : ' INaD 56NUFj
FSBE- E6 5: AAtuO.: INC I ' ISGNUI' I
F598" DA A? VIA0A ? BNE :1
F592- E6 53 0000:r INc l"1s6NuM+1

8 A b A  t  r l
F594- 8@ F1 2!?A ERA |1S65ND
F596- 6tt  : : IaO S6EXI RTS

: f l o  r - - - - - - - - - -  -

?3?O * BE I .  SON. RNE
"i 3IO ,(
2f,4a CET. SAN. RNG

F5g7- 7@ AO F5 : l5A JSR F-f .1.  COLs0l. l
F 5 ? A _  ] A  D :  F 5  ? i 5 6 O  J S R  G E T " C O L " R N 6
F3?D_ 4C CS F5 7374 JHP Ds,COLsON

-::80 *-
: ; I9O + SUETROUTINE EN. COI'SON
?400 *
l 4 1 A  *  O N  E N T R Y :  ( 1 )  X = A  H E A D  S B N A R
? 4 3 O  *  ( ? )  X = l  R I 6 H T  T O P  F R O N T
243A + ( l l )  X=::  RIBHT BDTTUI"I  FRONT
? 4 4 O  *  ( 4 )  X = 5  L E F T  T A P  F R O N I
1450t * (5) x=4 LEFT BOTTOM FR0NIT
? 4 5 O  *  ( 6 )  X = 5  R I 6 H - i  S I D E
2 4 7 A  *  t 7 l  X = 6  L E F T  S I D E
?4AO * (B) X=7 FRONT CET.]TER
249@ * (?) X-ts ErACtl
?5O0 * (  lA) x=? SFARE
? 5 1 O  *  O N  E X I T :  ( 1 )  C = O  I F  S O I { A R  E N A B L E D
? 5 ? a  *  t ? )  C = l  I F  S T J N A R  1 N V A L I D
i : . - ' a  + - - - - - - - - -  -  -

2s4A Ef.r"  C0L5[N
FSAE- EA OA ?554 CPX +XDUCRS Cl. l  FOR VALID CoL SOhl NO
F s A : -  9 0  6 1  : 5 6 l a  E C C  . 1
I'5A4- 60 257A RTs
F 5 A 5 _  B D  E F  F 5  ? 5 8 O , T  L D A  S O N A R S , X  F E l  F I I  T J A T T E R N  F T } R  T H I S  S O N A F T
FSAA- BD 6? EE 2594 STA BITNLJT+?
FSAB' A9 A4 26OA LDA *BIT: DISCONNEII GROU}.]DS
F S A D '  O C  6 A  E O  2 6 1 0  T S E  E I T O U I
FSFA- A9 AS A67A LDA SENESON 

-rRN ON sUN, VSUI OFF
F5B:- AD 60 EO "634 ORA EiITOUT
F5B5- BD bN EA ?64A 5TA EII ]OUT
FsBE_ AO 6F :654 LDY +15
F S B A -  ? A  4 A  F C  ? 6 5 A  J s R  P A U S E
FSBD-. lE] 7674 CLC RTN I,  C=O
FSFE_ 60 36E}A RTS
FSBF- FA F;]  F5
F5C!_ F4 F6 F?
F5C5- Fl  F7 FA
FSCB- F9 ?6?0 SONARS .HS FOF3FSF4FI 'F?F 1F7FAF9

z l A A  * - - '
? 7 1 4  *  S U B R O U T I N E  D S .  C O L S N N
272Io +
? 7 3 4  *  o N  € X I T 1  { 1 )  C O L  S O N A R S  O F F
2 7 4 b  * -  - - - - - - - -

2730 DS, CALSAU



FFtrg- A9
F S C B _ : 1 )
FSCE- AD
F5D1-  50

6A EO
60 EO

: }7 6U LDA *SONOFF
2 7 7 @  A N D  E ] T O U T
7 7 A O  S T A  B I  I O U T
2 / 9 @  . 1  R T S
":aao li
: B 1 O  +  S U B R O U T I N E  G E T ,  C O L "  R N G
?B?O *
3a3a + ON €NTRY: i l )  COL sON DESIIIED IS EiIAETLED THRTJ CALL
?B4A * TO EN. [ :T]LSON
2 A 3 A  *  o N  E X I I :  { 1 )  C O L  R N 6  i F l  A C
286A * {?] G€T.COL"RNG CAN EE I T,I} , lED I  A'T ELY EALL.ED AGAIN
f A T O ' - -
IBAA 6E I .  CAL..  RNG
?39O JSR LOSPD
79AA LDA *''FF sET I I I'IER
29IA STA RN6AOD+?
2946 SrA RN6AUD+6
:9f,6 LOA *SA?
29412 STA FINGADD+4
:950 LDA tfVStdON VsW (]N

: 9 6 0  O R A  B I T N U I
! 9 7 A  S T A  B I T O U T
29AU LDY *140 FBR lAA nS
7994 JsR PAUSE:
SAAA JSR LOSFtt
f ,B1O LDA *$49 FEAD CNIRS
;]O:A STA RN6ADD+4
36ib sEC
:1@4A' LDA **FF
3@5A SBC Rt ' t6ADD+?
3060 SlA ACM
AATA LDA +$FF
:iAA@ SEC RN6ADD+6
3O9O 5TA ACH
3 1 O O  5 T Z  A C L
3 t  ta LDA #Vsl.roFF
: i  I 2 A  A N D  F I T O U 1
3t: !O 5TA BI TOUT
3 1 4 0  L D Y  $ 1 O O  F ' A U S E  F B R  1 4 6  H 5
A15A JI ' IF PAUSE
1 l 6 A  *  -  - -

3T7A * SUBROUTINE 6ET " AV6. RNI6
f ,  B a  * -  - - - - - - - -
; ir9a 6ET. AV6. RN6
32OO STZ AVGI-O ZERO sUH
:i?la 5Tz AV6LO+1
:??a 5TZ AV6LO+2
:i?34 LDA +B IAI'iE B FiAFIGES
:244  .1  PHA
a25A LDY # lAO
A26A JsF FAUSE
a77@ JSR 6er. COL- RN{;
:5?BO CLT ADP RNG TO SUI.I
429@ LDA ACT'I
33AA ADC AV6L.0
:i : lct 5TA AV6LO
33?A LDA A[:H
3153tl ADC AV6LO+I
.f -14@ 3TA AVGLO+ I
: i356 LOA +A

F5Dt- ?A
F3D5. A9
F'D7- 6D
FSDA* At)
F5nO- A"
FSDF_ BI]
F5E?* A9
F5E4_ AD
F5E7_ BI]
FSEA- AO
FSEC* 20
FSEF- IO

F5F4- BD

FSFA- ED
FSFIJ_ A3

F6O1_  ED
F6A4- e5
F606- 54
F6AA* A?
F 6 O A _ : D
F6AD_ AD
F510-  AA
F61?-  4C

F 6 1 : -  9 { :
F 6 1 8 -  9 a
F 6 1 E -  9 [
F 6 T E .  A ?
F6?A- 4E]
F 6 ? 1 -  A @
F623- 7A
F6::&* 2A
F 6 ? ? '  1 8
F6]A* A5
F6?C- 5D
F 6 : F _  A D
F6:i?- A5
F6t4- 6D
F6:17- AD
F6;JA- A9

1 t

1 E

1 0
?B
6A
50

4A
l l
4 9
1 C

6f,

1 E

6 2

6e
6@

4A

EB
E@

F6

EO

EE
EB

FC

E A

EO

EA
EO

F C

6D @5
5E 05
6F A5
@a

48  FC
D2 F5

6f,
5D A5
6D A5

dE 05
6E A5
a0



F6;rC- 6D 6F A5 316A ADC AV6LO+:
F6: iF- AD 6F A5 3370 5TA AV6LA+?
F64:.  6B f , :5BO PLA
F64;I- liA f,:l?o DEc
F 6 4 4 -  D O  D A  l 4 0 A  B N E  . l
F646- A? 0: i  1410 LDX *lr i  DIV BY A
F 6 4 A -  1 €  3 4 2 4  . ?  C L t :
F64S- 6E 6F 65 f ,430 ROR AVGL.n+2
F64C- 6E 6E O:i  ;440 ROR AV6LO+1
F64F* 6E 6D {A5 3450 ROR AVGLTJ
F65?- CA :14bq DEX
Fd,5r- DA F; l  347b BNE .:
F65s- 64 6ir-  ; l4BA Sr;  ArL. AV6 TO A[
F657- AD d)D E5 :49CI LDA AVELI]
F65A- A5 63 :500 5TA ACFI
F65C- AD CrE A5 l51O LIIA AVGLD+]
F55F- e5 54 3524 5TA ACH
F561- 6A :5: i0 RTs

3 = 4 0  ' � - - - -  - - - - -

3 5 5 0  *  S U E R A U I  ] N E  I F I I T . H E A D
;1554 *
] :574 * F'L]RPOSE: T1OVE HEAD IN LEFT STOP
35AA $
;1590 * ENIRYT HEAn f lOrOR SPEED {MSFSTF} 5E1 AS FOLLOT'IS:
a 6 6 A  +  F 1 S P S T F  T n 4 E { 3 E C S )  S r O P  T O  S T O P
t 6 1 A  *
3624 *
36:iA *
3644 *
3650 *
3660 *
f,570 +
;t6BO *
:I&9@ +
3700 *
3  71 t !  +
37:A *

os 10
0 s  1 1
aA 12
ori 1; i .  5
o c  1 4 . 5
00 1r,
0 E  t 7
aF  1S
t a  1 9 . t
I  I  2 0 . :

F664- 9C 6A A5 3794 STZ CURHD INIT I ]LIRHI] & f :ALL THRU

l 7 f , O  *  E X I T !  { 1 )  I N I ' I S  C U R H D  T O  Z E R O
3 7 4 O  *  i 2 )  H D I N I  E I T  I 5  S E T
3750 + i l )  HEAD STEPPER I1OTOR IUF]NED OFF
: 7 6 ' 1  r '  - - - - - - -

:1770 I  NI T. HEAL)
F 6 c , ? -  8 7  5 @  f , 7 8 a  S f l B  H D I N I T I H D S T A T  F L r ;  H E A D  I N I T I A L ] Z E D

; lBoo +---- - - ---
-1gl  O * SUBRIIUI I  l ' lE F IND. LEF I .  STOF
38tO *
. l B 3 A  +  F U R F O S E :  F O S I T I O N  H E A D  A T  L E F T  S I O F
:B4A *
l A 5 0  *  E l l l l l Y :  ( 1 )  I 4 S F S - I F  : ; E T  I O  D E S I R r D  V A L U E
;IAAB *
3 8 7 6  +  E X I T !  ( 1 )  H E i I D  A T  L E F T  S T C 1 F
:i888 + ( r )  STEPPET1 )10TOF TUFNED oF I
i l a 9 6  + - -  -

: ]9OA F IND. LEFT. STOF'
F 6 6 ; I -  9 C  6 9  0 5  ; 9 1 4  S T Z  S T E P N O  I N I T  S T E F  N O .
F66A" 97 AA 392A 5l4B DIREC,HI]STAT 5€T CCI^I ROTATION
F65C_ AD 67 BZ ASSU LDA f.ISF'5TP 6ET I'IOTOR SPEED
F 5 6 F -  4 8  3 9 4 4  . l  P H A S A V E  A 5  A  T I H E R
F67@- AD 5A EO ]950 LDA FITINF' l : l .  IF AT LEFT SIOFT



F67r;-  29 ACr f ,96@ AND *LFTSFEi
F673- F@ 1.1 ASTA EFO .3 FR lF 5t}
F t)7 / ' -  AA AI ; I9BA LDY *!  ELSE PAUSE FnR 1 115
F679. 7& 48 FC 3990 JSR PAUSE
F67C- 6A 4b@td PLA Cl ' lE[f i  IF I ]BNE t l rTH THIS FTEr' �
F67D' 3A 4A1A DEC
F67E' DA EF 4A?6 BNE .1 BR IF NN
F 68A- 2A FC F6 4Af,E JSFI ONE.S]EP ELSE TA}.E A STEF
F5A;J_ 7 @3 4A46 LDA HSPSTF RELOAD TIFIER
F6A5- AO E7 4O5O BRA "1 ]HEN REF'FA]
F 6 A A _  6 8  4 0 6 0  . 3  P L A  F I X  S T I :  &  F A L L  T H R U  T O  D s . H D S ' T P R

4 4 7 @  1 - - - - - - - - -
4OAA } $UEIRT]UT INE DS.HDSTPR
4A9A *
4lOO + PURPOSE: TURN OFF ALL T"JINDINGS IN ! : i l  EFFER l ' iO-IoR
4 1  1 0  *
41TO * ENTRY I NO REO ' I ' INTs

4 l 3 A  *
4 l 4 O  +  E X l T t  { 1 )  B I T t r U T  U P P E R  N I E B L E  s E T  H 1 6 H
4 1 5 O  r  '

4 1 6 8  D S .  H D S T P R
F 5 A 9 -  A D  6 ?  E A  4 I 7 A  L D A  B I T O U T + : : ;
F6AC- :9 0F 41gA AND *$AF
FSSE- A9 FA 4r9A ORA L$$FA
F6tA- AD 6! EA 4?OO STA B1T0UT+:
F 6 ? : i -  6 0  4 : l A  R T s

42;A I
4?tr4 }  SUBRNUTlNE T-OSHD
4740 *
4l5O * FURFOSE: I ' t l lVE HEAD TO FUSITION IN A*RE6
4250 *
4 1 7 0 ,  *  E N I R Y T  { 1 )  A = D E S I R E D  H D  F o s  ( $ 0 0 - * F F )

4 2 A A  {  E X I T !  ( 1 )  e = 0  I F  A L L  S  W E L L
4?9e x (?) l :=1 IF ASI. I ING FnR HD FOStt $F0- 'FF
4300 *
4 3 1 6  *  H D  I I I L L  E I E  I N ] I T I A L I Z E D  I F  N O T  D N N F  F ' R E V I O I J S L Y
4 f , ? a  * - -

F 6 9 4 -  A F  5 0  0 5  4 f , f , a  F ' � O s H D  F B S  F { D I N I T , H D $ T A T , . 1  F R  l F  H D  I N I T I A L I Z E D
Fb97- 4A 4f,40 PHA ELSE II I I 'T HEAD
F 6 9 g -  7 q  6 2  F 6  4 5 5 0  J S R  I N I T . H E A I ]
F6?F- 6A 436b PLA
F69D' C9 FgJ 437U "I  C}4P +R6TSTF.FI LI i  ]F ASFiING FNR $FA*.$FF
F 6 9 r -  9 0  A l  4 3 S g  F C D  . ?  F R  I F  N O
FAAA* 68 4; i90 RTS ELSE RTN t^l  C=1
F 6 A t -  1 7  3 b  4 4 o � U  . 2  R M B  D I R E C , H D S T A T  s E T  C W
FbA;l-  16 4410 SEC GE-f oeslFiED-CtJRHD
F6A4_ ED 6A A5 44?O SE(C CUFHD
F5A7_ BA A5 44;]O ECs " i1 FFI IF ZERA OF FOs
F 6A9-. 49 FF 4449 EI]R *$FF EI.SE NEGATE
F6AS- 1A 445U INC
F 6AC- 97 5a 44i,A sHE DIREI,I iDSTAI Al. iD 5E I  CCI^I
F 5 A E .  D E  I T ?  4 4 7 A  . A  B N E  . 4  F R  I F  S T F F ' S  R E O ' D
F6l la- 1B 44F�0 c;Lc EL5E RTN l4 C=a
F5B1- 6@ 449A FrTS
F6EI2- 48 4506 .4 FHA SAUE #T]F STEFS FIEOIRE]]
F 6 A f , _  2 0  E 5  F 6  4 5 I A  J S R  S I E P I , 5 D E G R S
FgBdr- 68 4510 PLA
F6B7_ 1A 45:JO DEC CNi IF DONE
r6BE- DO FA 4T4O BNE .4 I ]R IF NO
F6FA_ AO f iD 453D FRA DS.HDSTF'R ELSE RTI. ]  UIA I ]5.  HDs'TF'FT



4 5 6 4  +  - - - - - - - - -

4570 * SUEIRT]UT INE ONE.STHP
4584 *
4590 * FURPDSE: STEF HSAD nNE STEF I l !
4 6 0 A  F  D I R E C T I A F ]  S P E C I F E D  P Y
4 6 1 @  *  ' D I R E C  B I T  ( O - C W ' 1 = l : C l " l )
46:A *
46;JO + EI. I IF]Y: {1) STFF'NO SEIUF ON FIRST CAL.L TN f tAUTINE
4644 *
46:: iA {  EXIT: {1) HEAD I ' IOVED UNE FHYSICAi- STEF
4 6 6 4  *  ( } )  S T E P N O  I S  I J P D A ] E I ]
467n +
4 5 B O  { - -  -  .

4&9A t ]FlE. STEP
F6B[_ AE 69 OT 47OO I-DX STEPNO 6ET LAST STEF'
F 5 F F _  l F  5 0  0 9  4 7 1 8  B B R  D l R E C , H D S T A T , . I  B R  I F  C U  O I R T : C ]  I N N
F5C!_ EA 477@ INX ELsE, INC TO NEXT STEP
F6[: ]*  EA A4 473A CFI *4 U]r:  lF r0A FAR
F&C5- DO AF 4748 BNE .? BR ]F NO
F5CT- A2 @A 473T1 L.DX +A EL.SE RESET STEP
F66C9- AA A7 476n BRA "2
F6CEI- CA 4 / '1t t  -  . I  t tEX DEC STEF
F6CN_ EO FF 47A@ TFX *iFF C1.:  IF IOA FAR
F6CE- DO O2 47?A T'NE . :  TTR IF NO
F6I]O_ A? Af,  4qfu@ LDX }; i  ELSE RESE] 51EF
F 6 D ? _  A E  6 9  A 5  4 A 1 A  . ?  S T X  S T E P N O  U F D A T E  L A S T  S T E F
F6D5- AD lr2 EO 4A7a LDA BITOUT+:: G€T POFT II |AGE
F6DS_ :9 AF 4Ai1A ANO +'$AF SIRIT'  NFF HI NIFtsLE
F C ' D A -  l D  E l  F 6  4 B 4 A  O R A  S T P S E O , X  A D D  I N  N E W  S T E F
F6DD_ 8D 62 TA 4A3A S1A FITI]UT+?
F6EE- 6A 4AbO RTS
F 6 E 1 -  5 A  t A  A O
F6E4- 6A 4B7A STPSE:0 .HS 50904064

4 B B A  * - -  - - - - - - -

4 B 9 O  *  S U B R I J U T  I N E  S T E P l . S D E G R S
49AA +
4910 { PURPOSE: SIEP HEAII 5 PHYSICAL- SIEPS (Bl ' lE LOGICAL STEP)
492n t AND LOOI": FAR FEACONS AND DORR E:DGEs
4 ? 3 8  *  N H I L E  S I  E P P  I  N 6 .
4944 *
4 9 5 c ]  +  E N I R Y :  ( 1 )  H r A D  I N I T  D
4 9 6 A  X  ( : J )  D I R E C  T O  S T E F '  S P E C I F I E D  B Y  ' D I R E C '

4 9 7 0  *  E X I I r  ( 1 )  H E A D  l 4 { f V E D  5  P H Y S I C A L  $ T E P  r N  D I F T E C T I O N
4 9 B A  *  S P E C I F I E D  B Y  D I R E C  F I T
4 g 9 A  '  ( ? )  D O R R E F  B ] T  O F  H D S T A T
5AAA * 6 = NO OOOF REFLECTOR FOUND
5O1O { 1 .  DAOR REFLECTOR FOIJND
5O:A * {3) FECREF I] IT f fF HDSTAT
5A3A] * A = NO BEACON FOUND
.JA4U X 1 * BEACON FOUND
5 0 5 0  *  { 4 )  H E A D  5 T O P 5
5 O 6 A  *  C A R R Y  S E T  I F  H I T
5O7A + CARRY CLEAR IF OF:
5 0 6 4  * - - -  - -

5 A 9 A  s T r P 1 "  5 D E 6 R S
F6E3* 47 5A 51OO RT4F FECREF. HDSTAT I ' IO BTACOhI DETECTED THIS STEF
F6E7- 57 5A 5110 RMS DORR€F,HOsTAT NO DOOR REFL.ECT THI9 STEP
F 6E9- A'  6E 51?A LDA S5 TA';T 5 PHYS STEFS
F6EP- 4A 5134 " I  PHA
F6EC- ?O FC F6 =144 JSR T]NE.STEP TAi:E A FHYS STEF



F 6 E F -  [ F  5 A  0 9  5 1 5 0  B B 5  F E C R E F ,  H D S T A T  r  . :
F6T?' AD 5A EA 516{,  L-DA BITINF CHI' :  IF BEACEN DET
F 6 F 5 _  ? 9  O ?  3 I 7 f u  A N D  * B E [ : F I T
Fr,F7* DA Ar SIBO S€q 8+iE .2 BR IF NO
FAFS- C7 50 5190 sl ' lF E{ECREF '  HDSTAT ELSE FLAG FEAIIUN
F6FB- DF AA AS =2AA .2 BB5 DORREF, HDSTAT , .  :5
FsFE- AD 50 EO 3210 LDA BITTI]F CH}' i  IF DOOR REFLECT
F 7 6 1 .  ? 9  A 4  5 2 ? A  A N D  + D O R F I T
F70:1- DO A: 5234 FNE .3 FR lF Nt l
r7a5- D7 ' ,JA 5:44 sHA DOTiREF,HDSTAI FLA6 DOOR
FlA']-  AC 6]" M5 5254 .3 LDY MSPSTP DELY 'MSFBTF' } ' I5
FTOA- "U 4A FC 5?6A JsR FAUSE
F7OD. 68 3274 F'LA
TTAE_ AA 5:BO DEC
FTOF- DA DA 5294 BNE .1
F 7 1 1 *  9 F  5 B  0 5  S S O O  B B S  D I R E C , H D 5 ] A I , , 4
F 7 ' 4 -  E E  6 A  B 5  5 3 I O  ] N C  C U R H I )
F717- BA fr3 31?A EiFrA .5
F719- CE 5A 05 53f,4 .4 DEC CIJRHII
F 7 1 C -  t A  5 : r 4 A  . 5  C L  C
FTID- 6Ut 5350 FTS

5 f , 6 0  t - - - - - - -  - -

F71E- AO 61 EA 337A 6ET|4S6 LOA BITOIJT+I SAVE (]UF BNl" i
F7:!r-  4A 53BO FHA
F;f 2?* :.t E3 5f,9t1 AND i+tE::i
F7?4- 69 1A 540@ ORA +'$1S SUJIICH TO BANI' I  6
F 7 2 6 -  A D  6 1  E A  5 4 l A  S T A  B I l n L l T { l
Fa29- DA 'a4?"& PHX SAVE a' ISGS
F7?A- AD 47 A=r 343& LDA CATN 6ET CATALOG*
F72D- BA 344A ASL USE AS INDEX TO GET FASE ADR
F7:T:- AB 5450 ]AY AF }4SGS
F7?F- B9 0O CO 5464 LDA CATLOBTY
F7:,2- A5 77 =470 5rA f lSGPrF
F 7 3 4 .  C B  5 4 S O  I N Y
F735- t? A@ CVt =496 LDA CATLOG,Y
F738. 85 7A 53BO STA I ' ISGFTR}1
F73A- 58 5510 PLA 6ET BACI'1 f '15G*
F7i5B' OA 55?A ASL USE AS INDEX TO 6FT I '156 ADR
FTIC_ AA 5534 TAY
F 7 \ b -  8 1  7 7  3 3 4 0  L D A  { F I S E P T R ) , r '
F73F- 4A 555{a PHA
1740- ca 5554 INY
F 7 4 t -  E l  7 7  5 5 7 b  L D A  { | I S G F T R ) , V
F74:,-  A'J 7A 55S0 5TA t lS6PTR+1
F745- 68 5590 FLA
F746* A3 77 366A 5TA |456FTR

5 5 1 6  *
56?A * GET }, ]SG, UI. IPAC}. AND PUT IN SPEFCH BUF
5630 +

F743_ AA OE 564E' L]PI LDY *O 6E] 3 BYTE$ IJF PACIi 'EI]  D{TTA
F14h- B? 77 3550 UP: LDA (FlSGPTfl)

F' /  4C- 99 49 A5 A660 STA FACI:BFIY
F74F- E6 77 357O INC HSGPTR
F731- DA A? SCJAO BNE Ur' l
F751- E5 78 5594 INC IISGFTR+I
F755- CS 3700 UF:t  INY
F 7 5 6 -  C A  O t  5 7 1 0  C P Y  * 3
F'-754_ DA FO} 37;JU BNE UP? FAL.L THFU !J Y=:
F75A_ 9I,  5A A5 57f,C1 UF4 5TZ REA LJNFA I ' .  THE :]  FYTES 1N PAC}' IBF
F75n- A: 06 474@ LDX +6



F75F- 4E 49 A5 575@ UP5 LSR FAChIFF
F762- 6€ 4A 03 5764 ROFI PACI' iBF+1
F765- 6E 4B @5 577@ RoR PACI' j lEF+l
F76A- 6E 50 05 5780 ROR FEG
F76E- CA 37SA DEX
F76C- DA F1 SBAA FNE UF5
F75E. AD 5A A5 5A1A LDA F{EG
F77t- 4A 5€t20 LsR
F77?- 4A 5Bf,A LsR
F77A. 99 4C OT 5ts44 STA UPACT'F.Y AND PI. IT I I \ ]TO THE 4 EYTE UNPACI' i  FUT:

F7-/6- BB 5B5O DEf
F 7 7 } *  1 A  E T  5 A 6 8  E F L  U F ' 4

5870 *
SBSO { CONVERT I jNPACI, iED FUFFER 

-f0 
ASCII AND Pl lT IN SPFECH rUF

5490 *
F7i9- xA 5900 I l.lY Y NOI'J O
F77A- frg 4C A5 5914 UP6 LDA LIFACBF,Y GE-r PAChiER CUDE
F/7D- AA A92O TAX USE AsJ IFJDI} i
F 7 7 E .  B D  A D  F 7  5 9 : I O  I - D A  A S C I I , X  T L : ]  G E T  A 5 [ I I  C H A R
F7S1_ : IA 1A 394O FI ' I  I  UP7 ER ]F L*sT CHAR IN 1156
F7B3_ AE 4A 05 595[ l  LDX FUFI]TR
F7A6- 9D OA oi i  :?64 5TA ] ISGBUF,X
F7A9- EE 4b 05 A97@ lM F1UFFTR
FTAC- Ce 598@ I t ' lY
FTAD- CO 04 5??A IFY *4
F7BF" DO E9 6A6A BNE UP5
F791- BO F5 6010 FRA UPI UNFAC}. i  I iOI '1E HARE

6b2Z *
5 A 3 O  *  F 1 N I S H  I J P
684@ *

F79-1- ?9 7F 5O5O UF7 AND ++7F STRIF' NFF HI F]T
F795- AE 40 65 606A LDX BTJFF'TR
FTSA- 9D Q@ 03 6A7@ STA | ,1S6AUF, X
F7?F* EA sOAA INX
F79C_ 6F 7\ A6 6[ j9O FAR SPCFLG, DEI ' IsT, UFA FR IF NO SPACE NESIRED
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FASE_ AO E9 317d FRA 6ETF.EY OIHERUI1SE EEl I ' IEX I  CHAR
FA6O* 66 f , IAA FULLIN RTs

3 1 9 4  $
32AO * CLEAR LINF BUFFER
: ?  1 0  + - - -  - -  -

FA61- AO AB l?:A CLRFUF LDY *ZERO FILL LINE ITUFFER IAiITH SPACES
FA6:- A9 ?A 32:rO LDA $$:A
FA63. 99 AA A: :J24O FILBLJF 5TA LINTTUFIY
FA5S_ [B : :50'  INY
FA5?_ DA FA 32bB FNE F]LBI. .}F
FA6B. 64 ?E :17O 5TZ BUFCNT
FA6D- 6A f ,?AA R15

f f 9 a  *  -  - - - - - - - -

33OO * CONTROL CHARA':TERs
l f ,  1 0  * -  - - -

FA6E_ C9 T}8 :i526 CONTRL CIIP *$OA FA[}']Sf]ACE?
FATA* DO OA :f : ] : ]A FNE CNTRL I I . ]O, LffOI. i  AGAIN
FA7:- A5 tE : i34O LDA BUFINT YES, 6ET FO]NTER
FA74_ FO Df,  J! : ]sO BEO GETI.,EY IF BEGINNING OF LII ' IE
FA76* C5 ?E :T35O DEC ELIFC}..IT ELSE FAII{UF
FATB_ 80 [F AJ7f i  BRA GETI. iEY AND GE] NEXT [:HAR
FA1[\* C9 Ab 33A6 CNTRLI Ci '1P *SOD CR?
FATC- DA OE : i t r i7o BNE I;NIRL5 NO, LOOI| AOA1N
F A T E -  A 4  ? E  3 4 O A  L D Y  B U F C N ]  G E I  P O I N T E R
F A B O _  9 9  A A  O ?  : i 4 1 O  5 T A  L I N B U F . Y  S T O R E  C R  I N  B U F F F R
FAA:I* 6A 342A FTs AND RETIJRN
FAA4- C9 O9 :4]]O CNTRL? CF1P *$O? RI6H1 ARROIT] ' I
FAS6' DB 04 344A FNE CNTRLS NO LOI]I . I  AGAIN
FAAB_ EA :E f ,45a INC FUFCNT
FAAA' AO BI]  : i466 ERA 6E] I ' IEY
FAAC_ A4 "E ;147O CN'IRL5 LOY EUFC}IT hIOIIE OF THESE
FAAE- ?9 OO O? 34AA STA LINFUF.Y 

' IHEN 
STORE IT IN FIJFFER

FA91- E5 ?E 349A INC FUFCI.JT I4OVF F'OINTER



FA?5_ DO A1 35AO ENE CNTRLg AND FETURN
F A 9 5 -  6 0  3 5 l O  R T S
FA9&_ AA 81 f , :2o CNIFL9 FIRA GETKEY 6ET NEXI CHAR

fSf,a r
f ,540 * PUT PRtrI{PI TO OUTFUT DEVIC€
; 5 5 0  + - - -  -

FASA* AD 5F 05 :560 XFRMFT LDA PRNMF'T FET FROI' IPT IHAR ANO D]sF'LAY
FA'F'  30 AA FA 3574 JsR OUTCHR
FA9E_ A9 O]i  ; ]5BA L]]A *$A;]  SEND ETX

a = 9 4  * '
16AA * CF]AFACTER {]L]T TA
; 1 6 1 A  *  C U R R E N ]  O U I P U T  D E V I C E
J 6 : O  r  - - - - - - - - - - - - - -

FAAO_ C9 AD : i63A OUTCHF] CI, IF *SAD CRT
FAA?- F6 I :  3640 BEO OTCHRT
FAA4_ C' OA 3654 CHP **[ l8 FACFiSF'ACE?
FAA5. DO 05 3660 FNE BT{:HRO
FAAS- CE 55 65 3670J DE{: L 1l ' l f lNT
FAAB. AA AC :6AA FRA O]CHR:
FAAD- C9 AC ;5696 OTCHRO [I ' 'F '  S$OC FONT1 FEEO?
FAAF. FA A5 37O@ EEtr DTCHRI
F A F 1 .  E E  5 5  0 5  ] 7 I O  l N C  L I N C N T
FAB4_ BO A3 37:B EIRA IJTCHR]]
FAF6- 9C 35 05 : i7: IA O]I 'HRI ST? LINCNT
FABg_ 6C IC OB 3744 OTCHF: JI4F {THROUT)

: 7 4 @  r - - - - - -
3764 * CHAFACTER IN FRO}.I  CURRENT
::776 * INPUT DEVI CE
a T B A  x -

FAFC_ 6T IE 60 3790 RDCHAR JIIP ( I ]HARIN)

a B A b  x - - '
3A1O + POLL trURRENT INF'UT DEVICE FOR
]JAzO * CHAFACTER
:iB: iB F- -

FAfTF_ 5C :A OO :!B4O INCHAR JMF' (CHAFPL)
i i65a *--  -  -

; ]O5A * CHARACTER OUI TT] L[tr
3 S 7 O  *  M A I N  R O U T I N E  T O  D ] s F L A Y
f,AAA * CHARACIERS ON LCD"
: , 8 9 0  + -  - -  - -  - - -

FAC?. :6 Af E4 39OA LCDOUT JSF SAVALL SAVE THE REGISTERS
FACT_ C? ?6 39IO LLDdI 'P C}4P +52O I5 I I  CONTROL CHAR?
FAT]7- 3A 19 A92A BMI LCDI,} I ;J IF YE6 GO THERE
FAI]9_ 9? :F 39;IO LCDOT1 S]A {DSF'IT,16) O'IHFRU,,ISE DISPLAY TT
FACB- 3948 }INCD D5PII^IC AND INC THE F'OINTER
FACB_ E6 : !B AAAO,. INC DSPIHG
FACD- DO 02 A@@a.! BNE : I
FACF. E6 : iC EAAI: I  NC DSF I F{G+I

AD6A:|  ' t  I
FAI] I_ 2A A? FF i i95' !  JSR CHRDAT 

' IHEN SEND CHAR TO LCD
FAT,4* E6 ?F 3966 INC RO|^rTNT AND lNC ]HE RR{N COUNT
FAD6- A5 ?F A97g LDA ROI,,CNT
FADB_ [9 28 f ,980 CMP *.}?A sEE lF END I]F L]NE
FADA. iJO O;5 3996 FT1I LCDOI? NA, RETURN
FADC_ ?A 42 FB 46AA JSR CfITFI YEs. DO A CARR]AGE RETURN
FADF* 4C AC E4 4A1O LIDOT? JI ' IP GETALL RESTORE REGISTERS
FAE:- [9 aB 4a?a LCDnTi l  cf lF **oa BACl. i  $PACE?
FAE4' DO 17 4O:A BNE LI]DOT4 NO, F;EEP LAOh:IN6
FAE6- A6:F 4640 LIJX Rtr l rJCNl 6ET f l0t^ l  COIJNT
FAEB' FO 55 4@3A BEO LCDI]]  2 ]F S1ANT OF LINE FTETURN



FAEA_ [6 :F 4b6@ DEC ROWCNI trTHERhISE BACI' :UF'
FAEC' 4A7d :DECD T'SPII1Ti MBT]E IMAGE F,OINTER BA[}I
F A E [ .  A :  F F  A A A A :  L D X  * f F F
FA€E.�  T6 fB OOAA1 DEI] D5PIF16
FAFo- E4 .16 @6AA.r CFX DSPIHG
FAF:- t lo A: @AOb i  EiNE :1
FAF4- C,5 :r i  006arl  DEc DSPIM[a+1

0OAO;! r  1
FAF6- A9 U7 4OAO LDA *$O7 AND FAT}I UP t ,CD CURSAR
FAFB- 20 96 FB 4O9a JSR C0l" l tAT
FAFB* AO 4? 41OO BRA LCDOTZ THEN RETURN
FAFn- C9 07 4110 LCDU'i4 CMP *$47 E{ELL?
FAFF- DO A: 41.2A BNE LCDOTS
F F O 1 .  2 A  8 6  F C  4 I : ' A  J s R  B E E F
FBO4. tsA ;59 4I4O FRA LCDOTZ
FB06- C9 6D 4150 LCDOTS CI|F *$AD ER?
FEOS- DA A5 416@ FNE LCDOT6 NO' FiEEP LOflkI t lG
FFOA' '  10 4I FF 4174 JSR CRTN YES. DO A CR
F&AD. BO :O 41BA BRA LCDOTZ THEN RETURN
FBAF- C9 Aq 4196 L{:DOT6 Cr4F *$49 RI6HT ARrAl l?
F B l l -  D A  1 3  4 7 A O  E N E  L n D O l 7  N 0 ,  L O O I i  A 6 A I N
F E 1 3 _  4 7 I A  : > ] N T D  D S F I I I G  Y E g ,  I I ] C  F ' O I F I T E R
FE:l :*  Ed 3B AbAAT INC DSFII" I6
F B I S *  D A  0 3  a B a 6 . t  B N E  : 1
Fl l l7- E6 : IC 66bO: INC DSF1i16+ 1

AOOqll  :  1
FB19- A9 06 47' !0 t-DA l t :*EA AND LCD
FFIF* ?A 96 FB 4?30 JSR CO|4OAT
FFTE. E6 2F 474A INC ROUICN1 ANN RNUJ COUNT
FB?A' A5 :F 4254 LDA RNNCNT
FE2I.  C9 ?A 476@ CI1F *$28 END OF LINE?
F E ? 4 -  3 E  1 9  4 ? 7 A  F H I  L D D O T Z  N O ,  R E T U R N
FF!6_ ?O 4? FF 4?AO JSR CRTN YEs, DO CR
FB?9_ 9O 14 429A ARA LCDOTZ THEN RE-II . ]R| ' ]
FS2E- C9 0C 45AA L-CDOT7 Cl '1F *$0C F0Rl4 FEEDT
FB?D_ DA AA 4tr14 FNE LCDOTA
FE?F_ 2A Cl F9 43?O JSR CLRDSP
FE:i3- 2A A1 FA 4i i f ,O JsF tLRIt ' lG
FB:5- 64 ?F 4540 STZ R0UICINT
FR37- A6 06 435A FRA LIDOTZ
F8:,9- C9 A3 4f,{,A LCDnTA C!'tP S$O:1 -C 0R ETX?
FBSF- FA A? 437A BEQ LCDOTZ YES, IBNORE IT"
FF:iD_ AO gA 4-3SA LCDOT9 BRA LCDOTT NONE OF THESE. DTSFLAY IT
FF3F' 4C AC E4 4; i9A LCDNTi . ]MP GETALL RESIORE REGS

4 4 A A  + - - - - - - - - -
4416 * CARRlA6E RETURN I-CD
4 4 : n  + - - - - - - - - -

F B 4 : _  2 A  7 F  F B  4 4 J A  C R T N  . T S R  F I L I N E  F I L L  F E S T  O F  L I N E  b I I T H  S P A C E 5
FB45_ AE 5D A5 4440 CRTN1 LDX HZFT]s 6ET HNRIZOI' ITAL POSJT1ON
FB4B- EA CA 443A CPX *$CA sEE IF SECOND LINE
FB4A- FO 0A 445A FCS [R'rf{s YF$
FB4I]-  A: CO 447A LDX *$CA NO, THEN SETUF FOFI SETOND L.INE
FB4E. AE 5D B5 44AO SIX HZPOS AND SAVE IT
F F S I _  A A  4 4 9 4  T X A

FB54_ AD 5L] A5 451A CRTNS LDA VTFOS ShIICH TA NEXT SEGI'1ENT
FF57- C9 BC 452A CHP *fAC LAST SEGflENT?
FF5?_ ;JA O: 45:A BMI CFTI. ]9 NO. CONTINUE
FFSB- SA 5F 4544 BRA SCROLL YEs" 5CFOLL SIREEN
FB3D. A9 AE 4550 [FTN9 LDA *4OE TURI] OFF CURSOR ]N LAST SEBHENT



FFSF_ ?O 96 FF 4564 JsR COMDAT
F862. EE JC b5 4578 INC VTF'Os GN TA NEXT SEGHEhIT
FF5:_ EE 5C E5 45SA INC VTPOS
FB6S- EE 5C 05 4590 INC VTFOS
FF6B_ EE 5[:  A5 45OO INC VTFOS
FB6E_ A9 AO 4616 LDA *SBB SET HZPAS TO START OF FIRS'I  LINE
F876. AD =D 05 4&?O STA HZPtrs
FB7;1- "O 96 FB 4634 , ]SR COMDAT TEL,L LCD
FF76* A9 09 4b4A LDA *$O? CURSOR FUl. lT 5X7
FBTA- "O 96 FF 4554 JSR COI,IDAI
FBTB- A9 6F 465O LOA *$OF TURI.] ON CURSC}R
FBTD- AA 17 467A BRA CAHDA]
FFTF- A5 ?F 46SA FILINE LDA RnWCNI 6ET Rutr,  CDUNI
FFAI_ C9 ?B 469O CMF' **!g END OF LINE?
FSBS_ BO AE 47bO SCs F]LINI YEs RETURN
F F A S -  A 9  ? A  4 f 1 A  L D A  * $ : O  N { ] .  F I L I -  U J I T H  S F A C E S
FBts7_ 9? ]F 4720 5TA 1DSPIH6) lN ITIAGE
FBB9- 47aA :1Nan DSPIMG
FBB9. E6 :18 Ao�AB.J IND DSPI MG
FFFE- DA Al Oaool: '  FNE I I
FBBD- E6 ,rC OOA@.:.  INr DSPIf lG+l

oooa} : 1
FFAF* Ed "F 4740 INC ROl, lCN-l  AND LINE POINIER
F B 9 1 '  B @  E I ]  4 7 5 @  B R A  F I L 1 N E  T I L L  E N D  O F  L I N E
FF9:1. &4 ?F 4764 FILINl STZ RT]WCNI
FB?S- 6@ 477b RTs

4784 +
4794 * COMIiANDS 

' IO LCD
4 A A D  * - -

FB96T 4A 4At6 COI'1DAT F'HA SAVE COI4I ' IAND
FB97_ AD OO EO 4B?A IOT4DTI LDA SCNADD TF:ST LCI)
FF9A_ ?9 AO 4436 AND *+AO IF READY FOR COHI' IAND
FB9C. DO F9 4A4A BNE CC}I"IDII  LOOF' I  IL I 'T I5
FEgE. AB 5C A5 4A5O LDA VTFOS 6EI 5FG}IENT NUMAER
FEAI- 29 FE 4ts5o AND #: iFE I ' lAl lF ADDRESS EVEN
FBA]'  AA 4A7A TAY
FBA4- 68 4ABO PLA 6EI COFII ' IANN
FFAS_ 99 OA EO 4B9A 5IA SCNADI].Y ANT} SEND I1
FFAS* 6@ 4900 RTS

4 9 l O  + -  - - - - - - -  - -  -  - '

49:A T'  CHARACTERS IO L.CD
4930 .

FBA9_ 4A 494A CHRDAT T'} IA SAVE CHAF
FBAA- AD OA EA 49'rA DHRDTl LIIA SINADD IJAIT I IL LCD l \ ]OT SUSY
FFAD- ?9 A0 4950 AND *$AA
FFAF_ DA F9 4976 EINE CHRDll
FBBI_ AD 5C A5 49BA LI]A VTFOS gET SEGMENI
FEB4_ 09 AT 4?C@ DRA *$81 }, ]AF:E ADDRESS ODD
FBB6_ Ag SAAA TAY
FBBT' 68 3A'O PI-A 6E]- CHAR
FEES_ 99 OO EA 5O:O STA SCNADD.Y AFID SEI\ ]D I '
FEiFF_ 60 sOf,O F:TS

= @ 4 4  + - - - - - - - - -

5O5A * SCRGLL ROUT INE:
5[166 +-- -

FBFC- 20 I :1 F9 367A SCROLL JSF CLRDSP CLEAR IHE DISPLAY
FFBF- A9 IA SAAA LDA +$IA SET TND OF DISPL,AV
F F C I '  B :  ; I D  5 6 9 4  S T A  E N D ] M 6  T O  N E X T  T O  I - A S T  L I N E
FFC;!-  64 TF 51OO 5TZ ROUTNT
FEiCS- 54 ;rH 5110 5TZ DSF I I '16



FBCT- A9 O4 5IJJO L,DA *$44 SET POINTEFI TO SIART OF I I ' IA6E
FFCg- A5 3t.  51: iA STA D5PI|"1G+1
FLICT{- AO I-B 5140 sCROLl LDY +*IA SET INDEX AHEAD A L1NE
F B C D -  8 1  f , F  5 1 5 0  L D A  ( D S F I | " I 6 ) , Y

FFCF* 91 ; iB 316A 5TA {D5FIFI6) } , IOVE CHAR UF I ]NE LTNE
FBDI- ?O A9 FB 5170 JsR CHRDAT AND COPY TO LCD
FBD4* E6 ?F 5IBO INC RONCNT
F B D 6 _  5 I 9 O  ) I N C D  T } S F I M G
FFD6. E6 :B 06@@ ) INC DSPIIIG
FBDB_ DO O? OOAOi: BNE :1
Fr{DA- EA ; IC AO06.i  INC DSPI},16+1

00AAl :  I
FFDC- 32OO }CMPD DSPIII6,  ENDI I '18
FBDC- A5 f ,C O@OA} LDA DSPITI6+1
FBnE- C5 : iE OOA0::"  CF'IP ENDII{B+I
r F E A -  D O  a 4  A 6 6 O J  B N E  : 1
FTE?- A= 3B @OAAI LDA DSPIMG
FBE4_ C5 3D 6OAA} CF1P ENDII1G

66@4.:. | !
FBE6* :1O EE 5210 EI '1I  SCROLS IF NOT DONE GO ' I ] {ERE

FBES- 64 :F 5??O sTz Rolr lCNT POINT TO SIARI UF LINF
FBEA_ AO AC 3:3A LDY #SAC SET LCD TO LAS] SEGIIEIIT
FBEC- AC 5C 05 5240 STY VTP05
FBEF_ A9 CO 5?5A LDA S$CA AND LAST LINE
F F F I -  B D  5 D  A 5  5 ? 6 O  S T A  H Z F O S
FFF4_ AA AA 3?7A BRA COMDA]
FBF6_ A5 ?F 5:BO SDRBL? LDA ROWCNT
FFFB- C9 :B 529tt  CMP *$:B END 0F LINE: '
FFFA_ :A CF 5;JAO B 1 sCRDL1 NO, LOOF
FBFC_ ?O 45 FE Si]14 JsR CI{TI. ] l  YE:S. DO CARRIAGE RETURN
Fr{FF-. 64 2F 5: i?A 5TZ ROWCNT AND FOINT TT.]  STARI OF LINE
FCOI_ AA DA 5;I3O SCROL;] BRA sCROLl AND LOOF

5:t40 +-- --  --  ---

5i15O * RFAD T.:EYFOARD IIOUTINFS
5354 * RD|. :EY t  A1r5 FOR r ' rEV ANrl
5:J7A + RETURNS IT.
55AA * IN}i:EY READS I"]EYEIBARD AND
33gE + 7F NO l , lEV PRESSED REIUFTNS
54AO * ZERO BTHERWISE l iEY RETIJFNETT,
5 4 I  A  { .  .

FtrA:]-  :O A9 FC 5424 RO}.:EY JSR IN}:EY
FCA6- FA FB 54TO BEC RDI' iEY
F{:04- 6a =444 RTS

3 4 5 4  r "  '

rCA9' DA 54AA INFIEY PHX
FC6A- :O 11 E6 :474 JSR LASF'D
FCOI].  AD 74 EA 34AA LDA ACRSR GE:' I  ACIA C}IDISTAT F€G
FCIA_ AA 5494 TAX
FC1l- 29 A1 55[! f f  ANI]  *RT}RF FTECV RE6 FULLI
F C l : _  F O  1 6  5 5 1 0  F E E I  I N I . : E Y I  N O .  E X I T
F C 1 5 -  B A  5 5 : A  I X A
F{:16- 29 10 5534 AHD *$16 FRAiI ING ERRORf
FCIA- DA AE 5540 FNE 1N}1EY4
FCIA* AA 5554 TXA
FCIF_ 29 2S 5564 AND *44 F'ARITY ERROR']
FCID- DO 09 55"14 FN€ INl" iEY4
FCIF_ AD 75 EB 55AO LDA ARDR
FC:?* C9 AO 5590 Df4F' S*AA VALID SHAR?
FC?4. 1A A5 56AA EPL INF;EYI
Fc?5- 80 03 5610 BRA lNl. lEY2



FCtS-
FC?B-
FC?D-
FCf,A-

FC:i4-

FC:37 -

FA;D_

F C 4 1 _
FC44-
FC47 .

AI] 73 EO
A9 AO
BD 54 05

AD 54 As
4C ?1  E6

09 FC
e4 aa
aa
AO
48 FC
A3 FC

?a
AD
F@
AA
:a
?o
6A

5b:A I  N}. :EY4 LDA ARDR
56:10 r Nk:EY I  LDA *$OO
5640 IN}. :EY? STA FIEYCHR
363@ PLX
566A LDA I. iEVCHR
3679 Jl'lF RESI{SP
5 6 8 0  * - - -
359A * HAIT IF F:EY PRESSED
a 7 @ A  * - -
5714 HAITI. ;Y J5R IN}: :EY
372A LDA I4EYCHR
5734 BEo {^,T1.:EY1
3744 LDY #*ACr
3736 JSR F'AUSE
37iJO JSR RDIiEY
5770 Nr| : tEYl RTg
5 7 8 0  *  -  - - - - -

579A + PAUSE I l . ' l l .  L L,ISEC * v
5 A E O  + - - -  -  -

5A1O F'AUsE JsR LIJSF'N
5B7U CFY *..iOO
5A-rA BEO PAUSS
ss40 NoP
3450 CPV +S@r
59.]O FNE PAI-JSO
5A7A FRA FAUS:I
SBBO FAUSA DEY
5B9A FAUSi LDX r l f  C6
59OE FAUS: DEX
591A ENE PAUS:
5'92O DEY
5950 BNE PAU51
594D FAUS;I LDX *.$C:]
5?5O F'AUS4 DEX
=960 BNE F'AUS4
597A PAUSS JMF RE5T45P
5 9 B O  * -  - - - -  - -  - -

I99O * CARFIAGE RETiJRhI I ]U'T
6A0A * GFNERATES CARRIA6E RETURN OT.]
6 6 l A  *  L C D .
66:A "
603A CROrjT LDA *$ftD
6A4A JHP OI]TCHR
6 4 5 0  + - - - - - - - - - - - -  - -  -

6056 { sPAtrEs OUT
607A * sF'OIJT I4OVES IHREE SFACES
6486 + Rt6l lT UN LCD-
609A * SF'CNL]T MOVEEJ NU}4FEF T]F SPACTS
6 1 0 A  *  1 N  ' Y '  R E 6  T O  R I G H T  O N  L C D
6 1 1 A  *  U F '  T O  A  M A I  O F  : 5 5  S P A C E S ,
6 7 2 4  1 -
6110 SPOUT L.DY *$O.j
6 1 4 A  S P C O U T  L D A  + $ ? 6
615A JSR OUTCHR
61601 DEY
6 t 7 A  E N E  S F C O U I
6 1 8 A  R T S
6 l 9 0  * - -  -  - -

6?AA * TAE TO COLUI"IN ?O OF DISFL.AY.
6 ? I a  x  - -

FC4A-
F C 4 B _
F:C4D _

F C 4 F _
FCSO_
rc5?-
FC54-
5C56-
F C 5 7 _
FC5?-
FC5A-

FCSD_
F C S F _
F C 6 1 "
F C 6 ? .
FC64_

: o  1 1  F 6
ca 401
F A  1 5
EA
ca a l
DA A?
ao 09
aa
A:  C6
CA
DA FD
BA
DO FB
A? Cf,
CA
DO FI)
4C  ? l  E6

FX67-
F[:69-

A9 6D
4C AO FA

riTn-
Fr'la-
F C 7 4 _
FXTB-

AA 03
A9 ?O
2A AO FA
BB
oa Fa
6A



F C 7 7 -
FCTA'
F C T C -
FC'/8.
FTBA*
FCA;]_
FCA5-

A D
C 9
FO
A b
2 @
ao
5t.

55 05
t 4
E7
a l
6E F[
F :

6 ? : A  T A E O U ]  L D A  L I N I N I
62J0 Cl'tF *$ 14
6244 FCs TAFOT r
6!5A LDY +*O1
6?6A JSF SPCOUT
6�27O 8RA TABOUI
C'ZBA ]AFOT 1 RTS
6 2 9 0  . -  - -

5:OA * FELL RT]IJ ' f  INE
6 1 1 A  '
6iJ?O BEEP JSR LOSFD
6:J;58 LDY +S;JF
6;14A FEEP1 LDX *$FF
5:J5O BEEF':  FI T F.|ELLOC
536r;t DEX
$A7O BNE FEEF:
6f,AA DEi
6A9A FNE BEEP1
64A6 JMF RESMSF
I 2 4 A  .  I N  R A N O N .  V l  .  1 ,  F A R T A
1 O A O  * -  -

1 O 1 O  +  F O L L  S E R I A L  P O R T S
1 A 2 M  *  F ' O R ' T  T $  B E  S C A N N E D  I N  ' A '

1O;]A * IF T.]O CHAR READY THEN
1 A 4 O  +  Z E R O  R E T U R N E D  I N  ' A '  € L S E
1 A 5 B  f  C H A R  I N  ' A ' "

1 0 5 0  *  - - - - - - - - - - -  -

1A7O F.OLPRT FHF'
1 A 8 A  S E I
!A9A 5TA 5FRTF]I1
I lao LDA +fa: l
I  1 10 5TA TEl. lFOl
1 I2O STZ IEBF'OA
I 1f,O LOA SPRTNI{
1 140 JSR 0F[NF
I 15O JSR LOSF'IJ
1  1 6 @  J S R  F I  T U I A T
1 1 ' 7 A  L D X  S $ A t
1 1 g O  L D A  S P R T N M
1 1 9 0  A N D  * S O E
12OA BEE F'OT.FTI
1 2 1 0  L D X  * $ A :
1224 POLFTl JSR BI Tl , lAT
t2: ia LDA RTSLO
1246 5TA 9ERADD r X
1?5A POLFT! LDA SERADD
1:6A AND RDI'1S(
'77A BEO POLPT:I
I2BA lNC IEMF'AA
'?9A BNE POLPTz
I 3 A A  D E C  I E M F A I
1 ; 5 1 A  B N E  P U L P ] z
I:J:A JSF SERTFF
1f,5a J$R RESMSF
1f,44 FLF
1J50 LDA *SAA
1 3 6 0  R T S
1;]7A FOLPll  J5R i IECVCH
15OO JsR SEROFF
1:]9A JsR FIFSMSF'

FeAtr-
FCA?-
FCBB'
FCBD_
FC9A-
F C 9 l  -

F C 9 t -
(c94-
FC?6_

F C 9 9 -
FC9A_
F C 9 B .
F C 9 E .
FCAA-

FCE4-
rcAT-
FCAA_
FCAD.
FCHO.
FCB2_
FCBs_
FUBT-
FCF9.
FIBB-
FCEE-
F C C  1 -
FCC4_
F C C T  -

FCCA_
FCCC-
FCCE_
FCDO*
FCD?_
FC04-
FCDT_
FCDA.
FCDIi-'
FCDD_

F C E l -
FCE4.

r 1  E 6
IIF

; B  E O

F 5
2 l  E 6

:a
AO
A:
2C
CA
DA
AB
DO
4C

OB
7 A
BD 56 03
a9 @2
s5 3:
64 :11
AD 66 05
20  t3  FD

TA 1 :  FE
A:  A1
AD 65 A5
?9 0E
FA A:l
Al rut?
:A  1?  FE
AD 51  05
?D :O EB
AD :O FO
?D 5F A5
F O  1 3
E 6  : 1
DA F4
c6  3?
DO FO
?A E9 FC
ro  11 E6
?a
A9 bA
6A
:O S3 FD
2A E9 FC
2 A  2 t  E 6



F C E 7 .  ? B  1 4 4 6  P L F
F C E B _  6 O  I 4 I  A  R T s

1 4 2 0  + -  - - - -  - - - - - -  -

143O } TURN ALL sERlAL PORTS OFF
1 4 4 0  { - - - - -

FCE?_ 4A 1454 SERBFF F'} IA
FCEA. A? FF 1460 LOA +5F!:
FCEC- BD 2I E.O 147U STA SERADD+I
FCEF_ A9 AE I4AO LDA S6OE
F C F I _  O D  : T  E O  I 4 9 A  O R A  S E R A D D + :
F[F4_ BD :? EO 15AO STA SERADD+?
F C F T _  5 A  1 5 T O  F ' L A
F C F B _  6 0  I 5 ? O  R T S

1 5  _ i O  r
1540 + SET EAU]] RATE FDR EXTEFiNAL
1 5 5 A  +  S E R I A L .  F T ] E ' I  A C C O R D I N G  T B  I T ' S
T 5 6 A  +  S W I T I H E S .  E A L I D  R A T E S  A R E :
l a T O  *  6 -  1 1 O  B A U D  =  # $ D 7
1 5 A A  *  l -  l 5 A  B A U n  =  i + 5 9 D
1594 * ?- : IOA EAUD = +$4D
l6ao * : : i -  50@ ETALJD =" *$25
1 6 1 1 2  *  4 -  1 : A O  E A U D  =  * i 1 l
t62A + 5- 2464 EAUD = i* fa7
15: iO * 6- 4Ao0 FAUD = **0:
t64@ + 7- 72AA BAUD - *$O1
1 6 5 0  + -  -

F C F 9 _  A D  5 I  E A  1 6 6 0  S T B A U D  L D A  R I I I N T ' + I
FCF:C_ ?9 EO 167U AND I*BRI1AS}::
F O F E _  4 A  : 6 S A  L s R
FCFF_ 4A Id9q LSR
FDAO- 4A 17AA LSR
F D O I *  4 A  1 7 1 0 J  L s R
FDA2- 4A l72b L.sR
FDOJ- AA '73A TAY
FDA4. F9 AF FD 174A LDA FAUNR] .Y
FDAT_ AD 6A A3 173b STA BDRATE
FDAA- 6A 176A RTS
FDAB. D7 9D 4D
FDAF:- :5 11 07
F D l t -  o :  0 1  1 7 7 0  F A U D R T  " H 5  0 7 9 D 4 D r 5 1  1 0 7 0 ? A  I

l l a a  * - - - - - - - -  -

1 7 9 0  *  A P E N  S E R I A L  F ' O R 1  I N  ' A '

1AOO * AND sET BAIJD RATF FOR EITHER :]AO OR 1264
l A t O  + - - -  - - - -  -  -

FD13. SD 6& 05 1B?O OPENF' STA SPRTNM SAVE SFRIAL POR1 hIUMTTER
FD16* 6A 16: iB AsL
FD17- AA 1B4A ASL I ' ]ULTIPLV BY FOUR
F D I A _  A A  1 A 5 E  T A X  A N N  U S E  A S  A N  I N O E X
F D 1 9 -  A A  A O  1 4 6 0  L D Y  * $ A A
FDIF_ FD 4[ FD 1A7N OPENF1 LDA I ' lS}. :DTA, X GFT FIFSA I{ASI '
FDIE* ?9 5F A5 1ASA 5TA FTDI' lSI.1.  Y AND FUT 1T IN I ' IEM
FD:I_ I :E 1B9A INX NEXT T4ASI.:
FD::-  CrA !9AA INV NEXT l . lEl ' l
Fl t f , -  CA @4 1910 CFY *$44 DONF:?
FD15* DA F4 197@ ENE OFENPT NO, LAOF
FD?7. AN 66 A5 19JA LDA SPRTNI1
FD?A- C9 A: r94A CHF *SA;:  IS RF l . l { ]DEfl i
FD2C_ DA A5 1930 ETNE OFENF4 NO
FD2E' AD OD FD 1?64 L.DA BAUDRT+? YES SET EAIJD FNR 146
F D 5 1 _  B A  1 5  T 9 7 d  F R A  N F E N P :



FD3:I-  C9 A: i  19AA OF'ENF4 TMP *SA3 IS EXTERNAL SEFIAL PORTf
FDSS- DA A" L99U BNE OPENPS NO
FD;J7- BA CA ?O66 FRA STBAUD YES IHEN READ BAUD RAIE S!] ITCHES
F D ; J g _  A D  5 I  E A  ? A I A  O F ' E N P 5  L D A  B I T I N F + I  G E T  B A U D  R A T E  S d I T C H
FDSC_ 29 1A 2g2A AND I+FRMsI: l  SEFARATE GARFAGE
FD;IE- FO 05 ?Af,O FEo OPEl.lP:
FD4O. AD AD FD :OJ4A LDA tsAUDR'I+? sET FOR 3AO BAUD
FD43- BA Oti 2650 BRA UF'�€NPl'
F}45_ AD AF FD ?EsO OPENF'2 LDA BALJDRT+4 SET FOR 1?AO BAUD
FD4B- Bb 63 05 2A76 OPEI{P;I  5TA BDEATE sAV' SAUD RATE
FD4B_ 6A SOAO FTS
F D 4 C .  0 1  4 A  B F
F D 4 F '  F E  A 2  B O
FD52. 7F HD ?A?A HSI{DTA .HS A 14OBF FEO2SOTFFO
FD54* 04 AA FF
FD57- FF AA 4A
FDSA- FD F7 218@ .H5 O4BOFFFBAA4OFIF 7
FDs[- 16 2{a FB
FDSF- rF 20 tO
F D T , z .  F 7  D F  ? T 1 O  . H 3  I  A ? O F F E F 2 O  1 @ F 7 D F

f 1 2 0  x  -

21;JA * 6ET SERIAL CIIAR FRI]I , I  OPEI.I  PBRT
? 1 4 0  * - -

F D 6 4 -  0 A  f l s a  I  C H  F H F
F D 6 5 *  7 B  a l b t  s E I
FI l66- :O 11 E6 ?170 JSR LOSPD r, l -Ocl i  TO LO SFEEO
FD69- A2 Br ?lAO LDX *501 SET LIP FOR F' �Orrf  I  UR O
FD6B_ AD 6d 05 ?19O LDA 5PR1NI'1 6E] SERIAL. F'ORT NUI' IFER
FDdrE- 29 0F ?2@A AND *$AE FORT 1 6R A?
FDTD- FO A2 ??1O FEO INCHR
FD7?- At 0J? 2224 LDX #$O:
FT'74- lA 12 FE ??:O INCHO JsR AITbIAT UIAIT BT,]E Ei] ' I  f ]HF
FD77* AD 6T A5 224A LDA RTSI-O SET FITS LtrN
FD7A. 9D AA E@ 2756 SIA SERADD,X
FDTD_ AD ?O EO :26A INCHI LT}A SERADD GET RD
FDSA- ?D 5F A3 f :7O AND RDI"]5h: IS I 'T START FIT
F D t s : -  D @  F A  : 2 B A  B N E  1 N C H 1  N O .  U I A I T  I I L  I ' T  I S
FNAS* 26 9: FD : ] :9O JSR RECVCH 6O 6ET CHAF
FDBA_ :A F:9 FC Tf,O6 JsR SEROFF TURN NFF FORT
FDAB_ :O :1 E6 : :14 JsR RESI' ]SP RTSUHE OLD CL.OCI' I  SPEEI)
FDAE_ 2S ?,1?O FLP
FDBF_ AN 54 A5 ?J: lO L.DA IHARIO
FDg?- brU t ;14A RTS
F D 9 : T -  2 O  T 5  F E  ? 3 5 O  R E T ] V C H  J s R  B I T H A F  U J A I T  T I L  M I D D L E  B F  F I I
FD96- AA OB ?35O LDY *$AA sET UP FOR A FITS
Fn9A- A9 00 ?376 LDA +$OA
FD?A_ BD 64 65 ?]AA STA CHAR]B CLEAR CHARIO
FD9D- ?A 1: FE : tr94 NXTRTIT JsR EITWAT UJAIT FOR CET]TER OF I ' ]EX-I EIT
FDAO- 18 24aat CLC SET BIT FIARiIER LOl.4
F D A 1 .  A D  2 A  E @  2 4 1 A  L D A  S E R A D D  6 E T  R I T
FDA4* ?D 5F 05 :424 A;\JD RDMSI( SSPARATE IT FRt]}l GARBATJ€
FDAT- F0 Ol 24Ab BEe LOUIBIT IF LOIAI PUT IT IN Cl ' tARlO
FDA9- ;14 ?440 SEC OTHERI,I ISE sET EiI  T l lARl ' iER
FDAA_ 6E 64 65 ?438 LONBTT RT]R CHARIO AND SHIFT IT ]T.]TO CHARIO
FDAD. B€ 2468 DEY DE{: AIT COUN]T
FDAE_ DO EO 2479 BNE NITRETT AND 6TT NEXT BIT
FDBO_ AD 64 05 :4BA LDA IJHARIO 6ET CHARACTER
FDF:]* 50 249b RTs

:5AO h
:5IO + SEND sER]AL C!]AR TO OPEN F'ORT



. :5:O +----  -  -  -----

FDB4- 0B : : '51O OU ICH FHF
FDBS- 7A :1146 sEI
FDBs* 4A r '354 PHA SAVE CHARACTEF
FDE!7 - 2A 11 E6 ?560 JsR LOSPD CLOCF| TO LT} SPEEI]
FDBA_ A2 OO 257A LDX *$OA SETUP FOR FNRT 1 OR O
FDE{C' AD 66 OA 21AO LDA SPRTNM 6ET PORT +
FDBF_ :9 AE :59A ANO *$6E I5 IT O OR 1'1
FD[1- F0 0: 76AU FEO OUTCHI
FDC3- A: 01 ?61A LDX *402
F D C s -  B D  : A  E O  ? 6 : 0  O U T U H 1  L D A  S E I I A D D , X  S E T  C T S
FDCB- :D 6A A5 ?6: la AND CrSMSll  SEFARATE Ir  FROII GAREARE
FDCF' DA FA 2640 EINE OUTCH1 LOOP TIL IT5 I-T]I{
FDi:D* 68 :55O F'LA RETTTIEVE CHAF
FDCE_ AD 64 A5 266O S]A CHARIO AND SAVE 1T
FDDI* AD l ,? @A 767@ LDA TDLO SEND STAFT EIT
FDD4_ BD 31 EO :680 STA SERADD+1
FDD7. 2A I? FE ?59O JsR EiITI 'AT
FDDA. A6 83 ATAN LDY +-$OA SET UP FOR A F]IS
FDDC- A9 OI 2716 L.DA I+$O1 SE1 BIT I4AR}:ER HIGH
FDDE_ 8D 6;J 05 ?7?A 5TA FlAsI i
FDEI_ AD 64 A3 273A NXTSF1 LI]A CHARIO 6ET A COPY OF CHAR
FDE4_ ?} bA 6A 274A AND I '1A5t:  6ET A BIT
F J D E T _  D 6  E 3  7 7 A A  T N E  H I F I T  I F  H ]  S E N D I T
FDE?- *D 62 A5 ?7t@ LDA 1DL0 IF LOUI SEND IT
FDEC_ DO A: 2774 FNE OUID-IA
F D E E -  A 9  F F  ? 7 S O  H I F I T  L O A  + : * F F
FDFA. Btr 71 EW 279b OTJTDTA 5TA $T:RADD+I
FDF:]_ :6 1: FE 2AAA JSR FITI,JA]
FDF6_ AE 6:J A5 2B1O ASL I ' IAS1'I  IHEN 60 FOR NEII RIT
FOF9_ AA :A?g DEY I]ED FIT COUNI
FDFA- I ]A E5 2B:JA BNF NXTSFT TF NT}T DIJNE LOOP
F D F C -  A 9  F F  2 A 4 A  L D A  # f F F  T D  F I T  H I 6 H  F D R  S T O F '  E I I T S
F D F E '  B D  2 1  E O  : B 5 A  5 T A  S E R A T } D + I
F 6 0 1 -  : O  1 ?  F E  : 8 6 0  J S R  B I T I i I A T  S ' r n F  F I I
F E A 4 -  : A  1 :  F E  : B 7 B  J S F  B I I I i J A T  S " r A F  B I T
FEAT- 2A E9 FC ?ABO JSR SEROFF
FE6A' ?A ?I E6 ?S9O JsR REFMSP RESIJME OLD CLRCFi SPEED
FEOD_ 2S 79OW PLF'
FEAE- AD 64 A5 2?1O L.DA CHARIO RETFIEVE CHAR
F E l 1 -  6 0  2 9 ? 0  F T s

.:9JrZ *-  --  -  --

F E 1 ? -  2 0  1 5  F E  2 ? 4 O  F l l l r l A T  J S R  B I T H A F
FE15. AB ?93|a BITHAF PHP
FE16- 4A : lq60 PHA
F E 1 7 .  D A  : 9 7 O  P H X
F E I A '  5 A  2 9 A A  P H V
FE19. AE 63 AA }S?A L.DX BT}RAI€
FEIC- AA A3 trAAA DL.YX L-DY *$atr
F E I E _  B B  ; J A 1 A  D L Y Y  D E Y
FEIF- DA FD 3626 FNE DLY/
F E 2 I *  C A  f , O 3 O  D E X
FEz?. OO FB 3O4O BNE DLYX
Fet4- 7A 3A5A PLY
FE?5_ FA 3@5O PLX
FEI6- 68 3@7@ PLA
FE:7- ?g 3OBA PLP
FE:A- 6A 3090 RT:;

f t O O  * - -
: I110 } SEND FA' iALLEL CHAR IO FRII ' ITER



j . l i o  I -
FE39- C9 Oi ; i134 FRTOUI CI '1F *:SO:l
FE?B- D0 Ol : j14O BNE F'RT0To
FE?D- 6A :1150 RTS
FEzE_ 4S ;516A PFITATA F'HA 6A'IE CHAR
F E z F -  : 0  1 l  € 6  t 1 7 A  J S R  L 0 S F D
F E , I ? _  : O  5 A  F l  : J I A A  J s R  I h I I A F L  s E T  U P  P I A  F O R  O U T P U T
FE35- 68 i !19O PLA GET CHAR
FE;I6_ AD J? EA ; !?AB STA F,AFADD+? SENDIT
FEi59- ?C 33 EO 3?IA F'RTOIT FIT FARADD+,: sEE IF ACI. |  LDUI
FE:IC- 10 FB a?7A BPL FRTOTI lAlAI" l  FIJR I  T
FE;iE_ AI]  ;12 EA ] I?:J@ LDA PARADD+? CLEAR STROEE
F E 4 1 _  " O  5 4  F I  ] ] ? 4 4  J S R  P I F I I N P
FE44- 4[ 2l  15 : ] :50 Jl ' lP RESHSF

; : 6 4  * - -  - - -  - - -

; :7O + 6ET FUNCTIOI' I  F;EYS
r JBO { -

FE47_  AD 5 !  EA  3?94  GETFNC LDA F IT INF '+ :
FE4{A- A9 A7 ]3AA OFA +$O7
FE4C. 49 F': : I ;JIO EOR *$FF
FE4E- 0O At 3:2tl  SNE GETFT'ir '
FE5A- 5A 3::A RTS
FE51- AO 14 3340 BETFFa: LDY {*:*14
FE5]. :A 46 FC 3358 J3R PATJSE
FE56- AO A1 :360 LDY *541
FESB- AA f,;57a ASL
FE59_ BA OD 5:BO B{:S GETFI.i I
FEsB_ CA 3:96 INY
FESC- OA 3400 AsL
FESD- BA A9 :414 BCs GETr-:t{ l
FEsF. CB :4?O INY
FE6B- OA 34;JO ASL
FE61- B0 A5 i1440 BIS 6ETF!{1
FE&f,- CA 3454 INY
FEl'4- OA 3464 AsL
FE65- B@ 01 3470 nCS GElrFi l
r€67* CA :148A INY
FE6A- 9A :494 GETFl. i l  TYA
FE69* 4C S& FC ;5500 Jl.1p BEFF

3 5 t A  h . -
f,52B + REAL TII ' IE CI.OCI.i  R['UT INES
f5:ia * I  RTI IND]CATORS
f,544 * STATI-IS FIT 7= CLOCI.: OUT IR0 {HI )
3550  *  STATUS A IT  6 *  ALARM IRO (H I )
:5560 * CI,MI4AND REG]STER
:574  ) i  B ITA&1=  OSC TO : .O9 t lHZ  0=LOt4  l=H I
; i588 ]+ FI ' l?= CnUNTERS O=OISABLE 1=ENABLE
:i594 * FIT;1= Al-r iRl,]  LATIHES O=DISAELE
;1600  +  B IT4 -7=  IO IJNTEI I  O IJT  (  l 1A1-1 /MIN)
: 6 t B  +  - - - -  - - - - -

FE6C- :a 11 E6 3624 SET[Ll, l  JSF LosFD CLOCIt TO Ll]t{ SPEED
FE6F. BD IT EO :56:!B 5TA RTCFRE FREEZE COUI'ITERS IN CLOCTJ
FE77- A9 A7 :5640 LDA *$O? DISABLE CLAAK
FE74' BD 17 EO 3656] STA RTTISR
F€77- A2 64 :660 LDX J'$O4 START AT }IDNIHS
FE79. B5 25 367A sETCLl LDA TII4EUF,X GFT TII ' IE FROH T4EM
FETF' 9D 1? EA 3680 STA RTCFAS,X AND FUT IN CLtrCI.:
FETE_ NA i1694 DEX NEXT RE6
FETF- 1A FB 3766 BFL STTCL1 LOOF 'TIL DONE
FEA1 - A-i :D 37 TA LOA CLFI'IOD 6ET MADE



FEAs_ 8D 17 €.O 37?@ 5TA RTCISR AND TURN DN CLOCI' i
FEB6_ 4T] ?1 T6 3730J JMF RESMSP
FEB9- ?A \1 €r,  3746 6ETCLFT: JSR LOSFD
FEAC. AD 11 EO ;75A STA RTCFRE FREEZE THE CBUNTERS
FEAF- A9 O: 77bB LDA +44? TURN OFF ALARI.I
F E 9 1 -  A D  1 7  E A  a ' i 1 I  s r A  R T C { : S R
FE94_ A? 04 :7AO LDX +fA4 SfART I. 'JITH I4ONTH RE6
FE?6_ BD 7T. EO 379A GETCL1 I-DA RTCBAS,X 6ET REG
FE"g- 93 !5 : IBAA STA TIXBUF,X SIORE IN T' IEI ' I
FE9B_ I ]A :5810 DEX
FE'C- IO FA : ]8?O BPL 6ETCL1
FE9E_ A5 ?D ; iA3O LDA CLT1I4OD 6€T HADE
FEAA. AD 17 EO :JA4O STA RTCCSR TURN I]N CLOCI::
FEA::_ 4C 3I E6 3B5A JMF RESI4SP
FEAS* 20 1I E6 f ,g60 $FTALFI JSR LOSPD
FEA9' BD 11 EA 3S7A STA ETCFRE FREEZE COUNTEF5
FFAC_ A9 AA ;5BBO LDA *$OA STOF' CL.NC}i
FEAE- AN 17 EO 3A9O STA RTCCSR
FEFI_ A3 TI2 A9O@ LDX *$42 START I ' ITH HOIJRS
F E E : i -  F g  2 s  i 1 9 1 4  S E I A L T  L D A  T I I 4 B U F . X  6 E T  T I r i E  F R n M  M E M
FEFS* 9D 12 8.6 1,92A STA RT(:EAs,X STORE IN AL-ARI' I  RE6S
FEB6_ CA A9AA DE'I
FEF9_ 16 FA f ,94o FPL $ETALI
FEBF_ A9 OE :]954 LDA *$OE START CLOCH] AND FNABLE ALARF1
FEFD_ A:; ?D 39&O STA CL'i:}IOD
FEBF- AI]  17 EA A976 STA RTCCSR
FECI_ 4C :1 E6 f ,9AO JhF' FTES}4SP
FE[3. ?O 11 E:6 ; ]99O AL},JOFF JSR LBSFD
FECA. A9 lJ6 4bbI LDA *+{!5 TURI.]  AFF ALARI4
FECA- A5 :D 4AIA 5TA CLI. l }4trD
FEC[:-  AD 17 F.@ 4A7A STA RTCCSR
FFTF_ 4C : I  E6 4O3A JMP RESMSP

4644 |
4 A 5 O  *  R E A D  A N A L O G  T O  D I G I T A L
4ACIA * C0NVERTER
4676 + f  FrE6 HAg FORT * TO READ
4 A B O  *  V A L U E  I 5  R E T U R N E D  I N  ' A  R F 6
4 O 9 O  *  ' � X ' �  1 5  D E S T R O y F D
4 1 Q 1 0  {  -  - - -

F E D ? . 2 A  1 1  E 6  4 1 T A  A D C O N V  J s R  L O S F N  S E I  C L O C I . i  T I }  L O W  S P E E D
FEDS- 64 : :? 4l?6 517 

- lEf iPOl SET ANSNER LtrC TO ZER0
FEDT_ 54 iJ3 41; iE STZ TEFPA:
FEN9_ A9 OA 4!4U LDA J+$OB SET UP TOF] EI6HT REFS
F E D F _  A 5  3 1  4 1 5 0  5 T A  T E H F A O
F E  D -  A 9  A @  4 1 6 0  L O A  + A
FEDF_ 99 40 Eb 4I7A RDF'ART STA ADCAOD,Y FULSE ALE, SELECT CHANNEi-
F E F ? -  F 9  4 A  E 0  4 1 A O  L D A  A D C A D D , Y  P U L S E  S C / n E ,  S T A R T  C O N V E R S I O N
FEES_ A: OE 4198 LDX *$BE WAII FOR I:OI ' . IVERSTON
F E E T -  C A  4 : ] O O  , 1  D E X
F E E E _  D A  F D  4 ? I A  E N E  . 1
FEEA* F? 40 EA 432A LDA ADCADI].Y 6ET RESULTS
FEED- 18 4?34 CLC
IJEFE. 59 ]J? 424A ADC TET4FOI ADD EM TJF'
FEFA- 85 ;? 4?EO STiT TEI ' lFOl
FEF3- 9A A6 4260 FCC OONEB
FEF4- A9 OE 447@ LDA +O
FEF6* 65 : : i  4?EU ADC TEI"IFO? IF CARRY INC TE}4P;: '
F E F A -  A 5 : l : r  4 : 9 0  5 T A  r E l ' 1 P A ?
FETA_ C6 i i1 4;]OA DONEA DEC TEMFAO READ PORT B TII4Es?
F E F C -  D o r  E l  4 f , 1 0  F N E  R D p O R T  N O ,  L A O F



FEFF_ 46 : ] I i  4; i :M LsR IEHPA? DIVIDE FY A FOR AVEI1AGE
FFAO_ 66 tr? 4330 RI]R TEI ' IP6I ROIAIE TEMF'I
FFO!_ 46 31 4-"\4N LsR TEHFOT CAREY INTO TEI '1F'Z
FFA4- 56 :13 4350 ROR TEMFA1
FFO6- 46 ; i : t  4360 LsR ]EMPO?
FFAB- 6r,  1? 4A7A FOR TEmr'Al
FFAA_ ?iI ?I E6 43AO JSR R€sI"lSF' RESLJI'IE OL-' CLOCII SFEED
F F O D _  A 5  f , :  4 3 9 O  L D A  T E M F O I  F U I  A N S N E R  I N  ' A '

FFOF- h@ 446@ RTS
4 4 1 6  {
44?A * I ]ETERT4INE IRO OE FREAI..
4 4 r A  {  - -

F F I A .  A 5  4 8  4 4 4 0  f I R I " : I R t r  S T A  R E G A  S A V E  N E 6 I 5 1 E R  , 4 ,

FF1?- 6A 4434 FLA
F F I : *  4 S  4 4 A 6  P H A  T R A N S F E F  ' F '  T O  ' A '

F F r 4 -  ? 9  1 0  4 4 7 4  A N D  l | $ 1 4
FF16_ DO 15 44AA ETNE BREAI] L.JAs FREAT] EiIT sET?

4496 * '

45OA * IRA HAI]DL.EF
4 = t a  * - - - - - -  -

FFIB- A5 48 4520 IROHND LDA EE6A
F F I A -  5 A  4 5 I ] O  F H Y
F F l h -  D A  4 5 4 O  P H X
F F I C -  4 A  4 5 5 4  F H A
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