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ABSTRACT

Automatic MRT ticket machine is a ticket saler system for
MRT project that compose of 2 importance parts

-Saler machine

-Ticket checker machine

Saler machine is a coin operation to supply the magnetic
ticket which contain the particular coded data. Data is coded
by programmable logic device and CPU control function Z-80-180
CPU will calculate any station price and give sonme change when
have coin over the price.

Checker machine is controled by CPU Z-80 and interface
device to decode and check magnetic data in the ticket
checking are in both entrance and exit to make sure correcty

tronsportation as in ticket.
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Register ___Address 8
Binary Hexadecimal
ASCt Controf Register A Ch 0 CNTLAO | XX000000 OOH
ASCi Control Register A Ch 1 CNTLAY XX000001 01H
ASCI Controf Register B Ch O CNTLBO | XX000010 024
ASC! Control Register B Ch 1 CNTLB1 XX000011 03H
ASCt ASCI Status Register Ch 0 STATO XX000100 04H
i ASCI Status Register Ch 1 STAT1 XX000101 O5H
! ASC! Transmit Data Register Ch O TDRO XX000110 O6H
i ASCI Transmit Data Register Ch 1 TDR1 XX000111 O7H
i ASCI Receive Data Register Ch O ADRO XX001000 |  o8H
; ASCl Receive Data Register Ch 1 ROR1 XX001001 09H
~ fesvo CSVO Control Register CNTR *XX001010 0AH
CSVO Transmit/Recsive Data Register TRDR XX001011 0BH
Timer Data Register Ch OL TMDROL | XX001100 OCH
Timer Data Register Ch OH TMOROH { XX001101 ODH
Reload Register Ch OL RLDROL XX001110 OEH
Reload Register Ch OH RLOROH | XX001111 OFH
) Timer Controt Register TCR XX010000 10H
! Reserved XX010001 114
H Tiener s s
XX010011 | *+ 13H
Timer Data Register Ch 1L TMDR1L XX010100 144
Timer Data Register Ch 1H TMDR1H | XX010101 15H
Raload Register Ch 1L RLDR1L XX010110 16H
Reload Register Ch 1H RLDRIH | XX010111 17H
Free Running Counter FRC XX011000 18H
Reserved XX011001 19H
Others S S
XX011111 1FH

Table 4. /O Address Map

@l 2.1 1/0 Address Map

1/0 Address Mode

Fumisiiaaedues  1/0 mulu gnnmuel3ieuwmie 0000H-
OOFFH  satiumsudngs 33amed widnll Taumndemdawes 1/0, 8
Dnfnugovesatumiy 10 wne 16 In deadu "o"

Lﬁmﬁtﬁﬂﬂmuazmﬁlumﬂ‘ﬁﬂ’ﬁeI/Oﬂmsuwu"'\'lmgamaﬁ’ia wof

o (% v ¥ = o | 4
vu 8 DndugIvesueniasatid wazdstinendssnniAddmiumasiints

1/0 3edimed

#udpnamiivaTman (Memory Management Unit)

luey  Z80180vsilmhuinmamhanuTeyuudiauazinm
WauUasrumisvesmhuauThnng - 64 Kbytes 999 CFPU e
aumlaomnurmuedamiatenng 1 Mbytes ahwmisfiu@utasthe

FuetiumaauresCPU Sndny
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#nee fail
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‘lu‘gﬂ*?i 2.8 mIwavuutaslertmuavey logical address
space wihllvlédiavveuian  Common was Bank Area rgrildwmiw
anuTNEMSATUSUNTUIRYS 4 Kbytes
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Flgure 23. Logical Address Mapping Examples

U 2.8 Fethaveunidl logical address

Logical to Physical Address Translation

‘lu‘gﬁ'?i 2.0 udnaretnvesdm logical address space 9
3 é”mﬁ’gﬂﬂ’muﬂ"l’ﬂu physical address space W 1 Mbytes
dnflernasds \nALrnCommon  was Bank Area q:d a0 overlap
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‘zm‘"i 2.9 Miulay physical address

MMU Block Diagram
vdelaosunsuwed MMU dadamambuanudyesulad logical

address mn 16 Dn i physical address wne 20 v

< Wema Address/Dets Bus >
4
0 AN X
VR Common/Benk Arsa | ] || U Common Bve
Roghter; CBAR (B) Memory Rogister; CBR {7
i
MML Bonk Sese
y [ Aeglerer: B8R (1)
8
PAgfhe
LA Logicel Address
PA: Phyncal Address

Figure 25. MMU Block Dlagram

Uit 2.10 vderlaezunauves MMU
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aguil

1. Memory Cycle
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YUue Tm'?l\ﬂ'ﬁ WamTiasandouas e Opcode éﬁuuazt‘i‘:ﬂu"ﬁaqamﬂ
whuamuah mewissduineifmitinieed

2. 1/0 Cycle

dnsamambuamuahashivase s miuI/ 0  Cycle Aot
Iogicall/0 Address wn@ 16 On dspeuduadiauasaiu Physical
I/0 Addressminn 16 fndwiy ngs (A s-A, o J03 Physical
Address sy "0" w@ndlustvng I/0 Cycle
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A LAe
Logicsl Address

1
0000~
My PAw PAc PAs
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Figure 26. /0 Address Translation

Ui 2.11 mautlag 1/0 Address

3. DMA Cycle

e DMAC wiSy  zs0180 Wdadetinidmuuen dnsamemioy
ruaadlighd 3Bdmed e 20 vl DMAC foemmiaunga
V99 Physical Address Bus (A,-A,,)

MMU Registers
sorfllillusunsy Wentmin Logical uaz Physical Memory
1. MMU Common/Bank Area Register ( CBRA )
2. MMU Common/ Base Register ( CER )
3. MMU Bank Bese Register ( BER )

CBAR

giidlumantvun logical memory Wiwid CER war BER 4:
Qfﬂ#lum‘inﬁnuﬂﬁuﬁﬂlaological Mmulu physical address space
WA 1 Mbytes wadwSE@wmIuMITtIue teummlu logical
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CAR
v CBAR  vegrilflumsmmunsumiaidudiuees common area

1 dw BAR vsgridluman munrumiodusures bank area
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CA uaz BA
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[Common Ares 1 [commok Ares Common Ares 1
[Conwmon Arse §
Bank Ares
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Figure 27. Loglcal Memory Organization

‘;Uﬁ 2.12 Logical Memory Organization
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03 020100 ° Common Ares 0

0000H
Flgure 23. Logicat Space Configuration (Example)

7Uf1 2.13 Logical Space Configuration

swaiSual vty Register v8a MMU

MMU Common /Bank Area Register (CBAR)

CEAR sgriiflumantvuaveuivn Amflu 280180 vy Logical
Address Space M@ 64 Kbytes &wsU 3 Area

MMU CommonBank Ares Register {CBAR : VO Address = 3AH)

o ? . s 4 3 2 s °
cnlw‘cnlc‘m]lﬂlwlu‘lml
. RW MW AW AW RW AW W

Figure 29. MMU CommorvBank Area Register (CBAR
< 1/0 Address = 3AH)

7Uf 2.14 MMU COMMON/BANK AREA REGISTER (CEAR)
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?Uﬁ 2.15 MMU COMMON BASE REGISTER

MMU Bank Base Register (CBAR)
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bt 7 ¢ $ 4 k) 2 Al ;I
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Figure 31. MMU Bank Base Reglster (BBR : 110
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il 2.16
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fmnin we9 BA CBAR, CBR Wa: BBR v¢disaiiu 0,logical Address
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Figure 32. Physical Address Generation

7l 2.17 Physical Address Generation
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/Oti‘.ﬁitti.ﬁiﬁlﬁ'.i'*ilt‘t..h.tl..i‘iitt'..i!ﬁiit‘t‘i.'.ﬁt“tl/

/' -/
CUPL INPUT FILE ./

/' Flip-flops and latches implemented in a GAL16VS ./
/ili..l.ti*ltiﬁl't.ill.t.‘ii.tﬂh.tltlt.ﬁ.itﬁ.tﬁ.‘i.lt‘i'httt.-';

PARTNO 456STX;

NAME FLIPFLOP;

REV 1:

“DATE 4/11/86;

DESIGNER Jerry :

COMPARY fattice Semiconductor;

ASSEMBLY Clock Board;

LOCATION v238:;

/* RS latch #/

pin (2,3,19,18) = {5,R,QST,QSC}:
/* T tlip-flop */

pin (5,17,16) = {T,QTT,QTC);
/* D flip-flop */

pin (6,15,14) = {b,QDT,QDC):
/* JK flip-flop */

pin (7,8,13,12) = {J,K,QT,QIC}:
/* contgol */

pin (1,4,9,31] = {CLX,PR,CLR,OE};
/* logic equations */

/* RS latch &/

QST = iS # (R & QST):
Qsc = IR # (S & QSC);

/% T flip-flop ¢/

QTT.D = PR § (ICLR & 1T & QTT) 4 (ICLR & T & QTC):
QTC.D = CLR # ({PR & !T & QTC) $ (PR & T & QTT):

/% D flip-flop */

QDT.D = PR # (D & !CLR):
QDC.D = CLR § (!{D & !PR):

/* JK flip-flop */

QIT.D = PR # (J & QIC & !CLR}) & (!K & QIT & !CLR);
QJC.D = CLR § (!J & QJC & !PR) § (K & QJT & IPR);

5.12 Y8y aﬁﬁauﬂﬁ CUPL

=k

EU

310 state diagram nﬂﬁﬂhqﬁuﬂujﬂﬁ 5.15 a:ﬁnqsnﬁqﬁanﬂu
3 ﬁnﬁuzﬁﬂiﬁiﬁtﬁuﬁﬁuUs EXTND GAL16V8 2tnhanustssningdnnus
"o1" . wae “oo"nﬂtwuLMﬁNﬁﬂuﬁqoﬁ ﬂﬁsﬁﬂﬁaﬁuqﬁnﬁﬁﬁwﬁaﬁu%ﬁ
GAL16V8 aziﬁﬂﬂoﬂuﬁanﬂu:"lo“ LarToaunina S udann RDY 394t
nﬁuﬂuﬁﬁnﬁu~ "01" warnhenuluivuaund
7unq$aﬂMﬁmaoqq%suuﬁﬂqﬂﬂﬂusﬂﬂ 5.16 10%1&ﬁmmﬁmuﬁﬂﬂﬁﬂﬂ%

ﬁﬂdﬂﬂ?ﬁuﬁtﬂuZ R ﬁmﬂaanmao CPU wﬂﬁ L%y CPU 12 MHz %o

[
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AP IR AT 0 aaas i enRNaA st RRGIEANONEatIo)

g ./
/% CUPL SIMULATION FILE LV
VAl Flip-flops and latches implesented in a GALI6VE o/
. .
/'ll"‘;.-‘t'lt.l'l"l.‘ltl.t....l.l.!li"l'l‘.' lhl.“t._l'it;
, PARTNO 4565TX: . :
NAME FLIPFLOP:
REV i N “
. DATE P43 VI 17) A
* DESIGNER 1~ Jerry:
COMPANY Lattice Semiconductors.
ASSEMBLY "¢ Clock Board: N bl e

&
LOCATION &

/% Fhe .
""" +tn = n spaces inserted batveen varisbles. 174 #
N . PICEEERAY B
: “oE,31,C1K,12,5,R, $1,Q5T,Q5C, 42, PR, ¥1,CLR, €2, ~ © g
. T, ¥1,QTT,QTC, ¥2,0, 1,Q0T, Q0C, 32,3, X, 81, QIT. QIC: wF ,’“ ki
- el A A - J
vectors: N *
e v, RS-latch T-TF D-rr IK-FF
“7e0E CLX SR QSTQSC PR CLR, T QTTQTC D QOTQDC' JK QITQIC ¢/ b
0 Xx 0L H L X X ‘X X X X X X XX X X /eseue/
6 X-'30 L K X X X X X X X XXX X X /¢ reset o/ f
e X 11 L.,K X X X X X X X X XX XX /¢latch ¢/7
6 X, 10 LH X X X XX XXX XX X.X /oresst o/
ox o1l H L XX X X X_ X X X XX X X /*set e/ .
60X 11 H L X X X X X*X XX XX X X /¢latch.e/
, X -~
0o c.11 W N 210 X HL XWNNXXNN /opresec o/
0 €11 ® R 01 X L H X N NI XXN N /oclear s/
0 C 11 N KN ©00 © L K X X X' XX X X /*hold </
0 ¢ 11 X N 00 1 H L X X X XX X X /*toggle */
0 G 11 N ® 0.0 0 H L° X X' X XX X X /¢hold v/
o ¢ 1t WM 00 1 LK X XX XXX X /4toggle s
0°C 11 K N 00 1 H L X X X XX X X /*toggle */
6. 11 M-8 10 X N K X H L XX ¥ X /s pleset o/
6°C 11 N N 0.1 X N M X L H-XX N N /¢clesr o/
6 C 13 NN 00 XX X O00LH XXXX v
0 ¢ 11 N N ©0 X X X1 N L XXX X /¢test s/
0 C 11 KN 00 X XX 1 H L XX XX
6 ¢ 11 KN 00 X XX 0 LK¥ XxXX *
0 C 11 NN 10 X NN X NUW XXHK L /¢preset ¢/
6 C 11 ¥ N 021 X N N X NN XX L H /clesr v/,
L, 0 € 11 KX 00 X XX XXX 0 LH
0 ¢ 11 NN 060 X X X X X X 00 L H /¢hold s
6 € 11 B ¥ 00 X X X X X X 11 H L /*toggle ¢/
o C 13 M N 00 X X X X X X 10 H L
6 C 11 NN 060 X X X X X X 00 H L /*hold ey
6 C 11 N N 00 X X X X X X 11 L K /*togjle s/
g C 11 ¥ ¥ 00 X X X X XX 10 H L
6 €C 11 NN 60 X XX XXX 01 LK

Order statsment specifies the layout of the vnc’tcr,t-bh. o

u238:

JUR 5. 14unuiianyTe L ia
U939 GAL16VS8
PROC LXK m E—l
0 ] 87,
wn 1] [u] sv, .
nes {4 v} sERm
p Lt GALIVS 4 e "i
rov [¢ ] ez, ,.H
qn Fe &
.~ B
N u] ¥, .
Iac Qe
JUT 5.16 Anwarn1TIavN
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CUPL SIMULATION FILE

s

- /* simulation for Clock Stretcher (1
/l'..‘.'...."tllOCQOQ.ll....‘.i..l"‘QQi....000.....00....!'0‘./ /. L]
/. ./ IQICQQCIQC..Q'QQ...ltl.t...t...........'!OOQC.A..!QO“'.O.‘NI‘,
VAl CUPL INPUT FILE o/ * Allowable Tatget Device Types: GAL16VS L]
/g DESICH INPUT FOR CloOCK STRETCHER CIRCUIT 174 /‘QQQQO.Q....Q..QQ..QQthlt.A.OOQ.QQOl'.ltaa.tt.ﬁlbl!ontl.lb“ln’

& ') .
jaalagaanaaccoaonn-o-Qooaooaaoqcaooooaanoooooaacdﬂlaloaanaqooaa/ PARTNO CLST: 3
794 Allovable -Target Device Types: GAL16VS 1Y NAME CLOCK STRETCHER 1
/otio“o-nonnuannnAnnnan.nnuannn-nuannua¢./ DATE 10/16/85 3
e PARTNO  CLSTL ; REV a
NAME CLOCK STRETCHER 1 DESIGNER Jerry Greiner;
\ DATE 10/16/88 coMPANY Lattice Semiconductor:
4 REV o1 3 ASSEMBLY ONE3
DESIGNER Jerry Grelner; LOCATIOR U15:
COMPANY tattice Seamiconductor:? ORDER: .
P ASSEHBLY  ONE; PROC_CLX,$2,RES, 42, IR
. LOCATION U187 _CLX,%2,RES, $2,1RD, 1WR, 1 PSEN, RDY,12,A15,A14,A13,12, 1ot,
tl,STO,STI‘\Z,IOEm,lz,ICEO,ICEX,ICEI,ICE),IC!M :
7%+ Inputs ot/ VECTORS :
PIN 1 = PROC_CLK § $msgn ! o
PIN 2 - (RO T $msg™ ! o "
PIN 3 - IWR ¢ . an_ 4 . B 1141 "
PIN & - RES 1 Smsg" € R {4SR AAA R cceec
. PIN S o {PSEN : $mag™ L E RWED 111 8 A EIEEZE "}
PN € = RDY ; $meg” K 8 DRNY 543 £ 01 M 01234 %
B n: 17..9) - (A15..13) 1 yns9 1
24 1 = 10
’ *-‘ i 10E 3 . ¢ 1 1110 000 O XX H MMM /¢ Initialization. &
! ougien oo S1ds s R lITHINNNGY
or mno:
PIN 19 - STO 1 B ¢ 0 1110 000 © IH H  HHHHN .
PIN 18 - STY o 0 1110 000 O IH K HUHWY
PIN 17 = {OERAM ; ¢ 0 1110 000 © LL H HHHHH
PIN 16 - 1CEO : 0 0 1110 000 O LL H HHHKH
PIN 15 - lcEL. c © 1110 000 O X K HHHHH |
PIN 14 - ICE2 : 0 0 0110 000 © IH L LHHHHK /¢ READ active, Clock %t
PIN 13 - 1CE3 t 0 0110 Q00 © LL L LMHUH /# Stretch required ¢
PIN 12 - ICE4 3 0 0 0110 000 O Ll L LHHHH
¢ 0 0110 000 © HL L LHHHH /¢ WHait {n state 10 &
/* Declarations and Intermediate Varfable Definitiong *¢/ g : gi:g ggg g ::t t gg;‘(: /% until Rov A
EXTHD = (RD f WR) & 1A15 & 1AL4 & A1 o 0 0131 000 O HL L LHHHH /* ROY active, resum y
ENCE = (RD § WR § PSEN} 3 ¢ o0 0113 ©00 O 15 L IMHHH /¢ norma) operstion ¥
OERAM = RO § PSEW i 0 0 0110 000 O M L LHMHHH
CEQO = ENCE & IA15 & !Al% & 1A13 3 c 0 0110. 000 O LL L LHHHH
CE1l = ENCE & 1A15 & !Ald & AL) o 0 1110 o000 © LL K HHHHH
CE2.» ENCE & IA1S & Al4 & 1A13 ; c 0 1110 000 O LH H HHHHN
CE3 = ENCE & IA1S & Al4 & AL ; 0 0 1010 001 O LH K HLHHH /¢ WRITE (IWR) sctiwm 9
CE4 = ENCE & AlS & !A14 & !A1d ¢ 0 1010 o001 O LI, H# MHUMHH /¢ No Clock Stretch &
£TO.D = (ISTi & ISTO & EXTND & IRES) @ (1STL & STO & IRDY & {RES) 2 o o 1010 001 O LL H HLHUH /% required this cycley
$T1.D = (1STL & 1STO & !RES & IEXTND) # (IST1 & STO & RDY & 1RES) ¢ ¢ o 1010 o0O0% O L R HLHH
. o o 1010 00l O IH H HLHRH
e ¢ 0 1010 ¢O1 O LL H HLHHH
¢ 0 1110 000 O© LL H HHHHH /* IWR inactive, .,
¢ 0 1110 000 O IN H HHHHK /¢ vesume normal Sode %

JuUft 5.17 %agaﬁﬂouiﬁ U 5.18 NAENSUDNITNAHDU
CUPL n1snhauvey CUPL
a0
qﬂnsm%quaanuuu

: 'l d [
QupdnL ateeilefidnuluniseenuuuuar TusunTugUATAMIn  PLD 89
"~ s -l' o 9/
13 (GALLﬂqunﬁmﬂiztnwwuomao PLD) WOBNLULILADIBBN
o, de o = b [} A
LULRANDUNINTBUNUL B uﬁqaquﬁiﬂLiuuﬂuuwuﬁﬂﬁuwuoﬂdﬁ (Fuse Map)

'
-4 ] v 4

] o
Afahuau 1,000 §ia 3,000 anuviganniiudetiout I taFesTUTunIuN

ey

A o [} . a [y & b
ngve L DaRadNas anuvu LRelitaasinnfienduanufidieanns
Aad o 1 Y a - - 4 -
AZnMT8endniar N AaAINNRARANANIN  UINNNASAN TELUA
Ard1ednTund ot Auanumialy A% PLD fiYTunsufeuiata ((du)
v o v - 4 4 o
LﬂuaﬁuﬁuuﬁnnﬁﬂuﬁuuﬂaquuazﬁﬁaﬂudéﬂauwdLmaéuazaﬁﬁﬂuﬁﬁ (a0
[} é ' 4
programmer F¥Tusunsudoyaasiugung) 3annseonuuugUnTH PLD

o ]
A HunoufuandlugUi 5.19
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iﬂﬁ 5.19 uaﬂoﬁuﬂauﬂunﬁﬁaanuuqunﬁﬁ

sanAuas

ﬂuﬁaqﬁuﬁﬁaWu14%1%%30aanuunwaﬁuﬁﬁﬂﬁquﬁuLéu%qnszﬁu&ﬁu 9
#13uniuodL L UaeS (assenbler) F9lifovar TuTe AnSamunniin w1
uilatondundsrivge 9 #13un41 Aowlniaed (complier) ﬁﬁqmauﬁﬁ
ﬁLﬁw$QUﬂHﬂﬁnﬁ7aanuuuﬂﬁéﬁuuﬁn%u

wonduafnentansffufivenfiunde CUPL ua: ABEL weaudiin
AssistedTechnology uat Data I/0O Corp AMuah@u Tavazdu1To

ﬂ%aanuuuqﬂnsﬁ PLD1a%n %A LarfIlgeulfduaIY

¢ ¢
g819au9

] 1 4
i 4 [v
ﬂ’\?‘iﬂ’suﬂ‘sun%auWﬂLﬂaﬁueqﬂﬂsm PLD I.flu‘uuﬂau‘lun’ﬁu’na’l‘ﬁa

o, ¢ v :
gaﬂﬂiﬂsuﬂsuﬂﬁ PLD Ph9UANHINSUN LA o9nS 1ﬂunﬂsﬁau%agaaz
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o 9! [

A ¢ o o H v [ I
Adatiaunadnll ﬂﬁULdaﬂuazﬁzﬂuusoﬂuﬁquﬂzﬁunuqﬂniﬁuﬂa:ﬂd 819@

d v 1 o [
w9 f9naTs v minudi donuuui geuifndne (universal) uat
du1509%7UTunsy PLD 1lananusila

You aﬁﬂ%ﬂunq7iﬂsunsua:Wﬁ%ﬂnqﬂn7ﬁﬁﬂﬁunﬁiﬁﬂsunsuuﬁq

»

= 4 : o . ) 1
(master)nielfiannaeuiiiaed deyafildfiuiafasivsunsudiuinge 1 du

%Bgaﬂﬁﬂﬂﬁﬂﬁﬁﬁuﬂad JEDEC

nnsTUsunsudeyaved  GAL A UHNITTUSLATULLLUYUIY  PAIN

LA lunNs TUTLATILLLITUAY 1AL 180T EIUnNS TUSLAT NS 0L S

] ()
2 =

1 e [ %4 =t [ 4 :y o
un ClNfanidIuaN ) naINNHIUNITTUTUATHLAT  WUFANUUBINN €
< : ] ]
Laavey  GAL I:QAnadouuyuesunasn Lﬁanﬂaau%ﬁuuﬂadﬁnntmaégn

TUTuNTNLALaz dHIT00S AR NN

o
JYUABUNISDONULY

1
© t < )

a © 1 ¢ d 4
ﬂﬁﬂﬂﬁdﬂﬂtq%QﬁUﬂULﬂuﬂ?ﬂﬂﬁdﬁqﬁﬁﬂWﬂuﬁﬁ CUPL ®9nuuy a4

1
<4

v 1 o, v
sandu9Aadu ¢ \%¥u ABEL fardinsvdsn9nen (syntax) wazwenidu
paTTenuidndifuafiu aanftednvazudasdeyaiideunarniTnianuves

-: - ¢ 4: - ¢ =t -J [ XY
LAF 09 TUTUNTNUUTBNeTlL ART DI L AT D IABNAIL NOTAT (PC) nissu
. :y V2 d L4
CUPL %osﬂuaxLSUquwuﬂazﬁaoﬂﬂnﬂﬂaﬂnﬂuamaoﬁawﬂuﬁi CUPL 194
L%uﬁuﬁduuSﬂazLﬂuéduﬁﬁﬂ EER ﬁaumauaaﬂnimua Fov0anERg

tn Jedoonuuy Forcudnoidaai

)]

sRaun dudeyadoudin 1du Fou

$e40ecatasuatectccaccnintssanctceadnany

/
/"
/* Tutorial Using o CALL&VS (73
/* ¢/
/* source File (dol lu)) V4
VA 8640440000000 00000ts bC.lll./
PARTNO 99
HAME CHAP4:
REV 17
DATE 4/16/86;
DESIGNER Dean Suhr:
COMPANY Lattice Semiconductor:
ASSEMBLY n/a:
LOCATION n/a:

1 4
1

. ] ¢ ] 1
fonvzfoanmuadeunveagunTl Fovrfvgilatsacfelniiaanu

Ce

[ 4 ]

H 1 o ¢ s [ 1 @
MU LR L 1 lana anladny  Taufaterawides Indulannesdedent s

o
LAY warfiarnununuetnels udgavdinetnadail
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/* inputs =%/
pin [1,2] = [A,!B];
/* output =/

pin [18,19] = [Y,!1Z];

o [ o [~ [T} 4
aqnnd@ﬂﬁomﬁquuazLwuiﬂaﬂaznﬁwuﬂMﬁmaaqﬂnsmﬂﬂnﬁﬂﬁuznﬁiﬂﬁ

<4

JMUITIAD  doonwnivn A war Y azvhenuflasin "H" ¥1 B uar Z vn

[N

-

Iufiaesin "L"a1snhnuatiitendunid fugarfeld i adoanunudeiasd
nioiaTeonunuanda  (windeduysNfednis 19U IB war 1Z A1
1 L 1
UdHUaL LE19319E v ufiaedn "HY dunsunsundeuasInfenduiideanns
av'ly  wednisndestiouldusunisuadu(boolean equation) w@lu
o

sanaw 29 aiuIntildnuisatout Juans19n19nh9nu (truth table),

dLanuusdu  (state machine) n%aa:ﬂauLﬁujudoasuaﬂqﬁnum:nﬁsﬁa
] [~ o

LNARNY 9 A'le

|

Vv L] 1
o ] o dov
ﬂuWQSUﬁqﬁazﬁauLﬂuﬁuﬂﬁsyaﬁu dUn19N1%2e N AND Wondufien

L
o
AnA Y(¥n 18) ua: XOR Warfuiliendwa z (v1 19) uwaiendwe z ilnn

R

9

-y

1 a [} (
ruairnheniiniasdn "L" ﬂhﬂﬁtaﬁﬁwﬂﬁ 19 thﬂulﬂﬁﬂﬂﬂﬂﬂd X NOR
/* logic equations x/

Y = A & B;

N
I

A & B # IA & 1B;
#r1e1UeiLsined  (operators) #9%9u CUPL 2z "t" dndudu
L7199 1eesuar  "&" & mSu AND Werd¥u "#" & uiu OR Wer¥u dunnsd
voulndursotaulainunsvtay
¢ '4 o d' - dl s c’;’ v
Tun199UL 299 L1997 lvn9unasan "L NYIBUNAUDE L DIANAUU A2
sondu99: L HududaunsInidauiifioanns wasddunisnteulvian

e ' ( L
YITDAANOUAL LA ﬂdmawﬁuqéﬁﬂ%azaﬂwauaunwﬁﬂﬁua:ﬂ%qﬂnimﬂﬁﬁauﬁ

qae
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'
4

YoyafildlunisTusunsu  PLD #dfunnazdiosiduluanunnassu
) o o o o . -V -
JEDEcaﬁnmagamqoﬂutuauﬁuﬂuﬂaoLﬂu JEDEC file a:ildayvesiinnay
t o 1
a ¢
au Foudaangnionuvesdifiva3Aisaduall  checksum  #1¥m974

o 9/
ﬁBUﬂ')’\NQﬂﬂﬂd‘UBd'ﬁﬂ)j’d

QP20
*QF2194
*Co

*FO

#1.0000 10011121311012121121111221131212
20032 01101111312111113813111111181112
L0256 10011211311113111113211122211112
€L2048 01
€£2112 60000000001121111111111121111111
12144 111113111113111111133181111301002
*L2176 111111111111111110

*C140¢€

¢ A 7w ~t ¢
LnﬁanLﬂﬁ%%zuaﬂaﬁotaﬁﬂﬂﬂﬁﬂﬁaﬁnWQn%uﬁﬁauﬂﬁiuiunsu%awﬂ

wa§lusource file Tavaznaastoudunafli dululd udoudasiendna

YoINanFuiitiouq

(]
o |4

d‘ 9 t [ ‘a
LR TR DDLU UUATIIFOUINNAANDN TAATIATUAINNADY

e
ale

2 -

1 o

n
8 8 X ;g
nNTnsoly magawiﬂazﬂﬂﬂqu

€

v ] []
@ - v 1
muﬂaunﬁsﬁugtaﬂazﬂﬂaaeuﬁauﬂﬂﬁLﬂu%ﬂiﬁﬁauaaﬂuﬂonﬁuﬁwqu

: o o ¢ : v W o a :

ANTaANoUIAUAEsoNALIY LRDUANARNEMIA UL US vy L Huuf uranSu L dud
o ¢ (]

1 (terdmantaonidu X e

. : oD i ¢ "
1THaansu gd'ﬂzuﬁﬂdwaa'ﬂﬁ‘\lﬂdla']ﬂ'/!ﬂvlﬁﬂ\’

nudaildula (don’t  care)dntdu N asnunuile LMénadey (not

test)
 Fuse Plot
Syn 2192 - Acd  219) x
Device G16V8s Library DLIB-d-55-8 '} 2120 Acl x
Created Wed Apr 16 04:52:24 1986 Pln 119 2048 Pol x
0000 -xx
Expanded Product Terms gg:} Xxxx
0096 x
veacs o160 -
Ze>A6B 1 IAG 1B N x
Symbol Table P::szll 2049 Pol - 2121 Acl x
0288
Pin variable Pterms  Max g::g xxx xxx
Pal  Name Pin Used Pterns 0384
dew eveemm—=  ——- cenm mmeene
. - o416
. 3 : - - 04ss
Y 18 i s 0480 xxx
LI 4 19 2 . L]

(continued ...)

LEGEND X : fuse not blown
« 1t fuse blown
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o ]
AT UlUIURsUAelY  CUPL  a:udavdenlrnuuazdunisideuin
[ a: o [ % - (d'll %
Lﬁumagaﬂﬁﬁuq7n1%0ﬁu1ﬂ TavazventuavedgUnTamis (G16V8 ‘luan

a0n9)  Zevesududoya ("401 Wdredne) wazdedduiliRuidrludedag

} A

A TuAIld wazvhuluunan (flag) #% ("-jlfxs") wari2a s

L %
P

uladeya Fovzudnalang

* cUPL -§1txa Gileve 401
CUPL Verslon 2.1081 Copyright (c}
%9!:..4,!5 Assisted Technology,
nc.

cuplx
timet 3 secs

cupla
2 time: 19 sacs

cupld
. ting: 7 smecs

cupla
~ time: 4 sacs

cuple
.0 time: 1S secs

csima
time: 24 gecs

total time: 73 scca

c!tg

ugafiny CUPL AUNTWIUNBANSNLSundN  doccumentation
[ ¥ t
WaTiUTenouday  aunsludugainy  (fkauniTaanauuda)  wnuivves
1 1
g ]
1988 (cell map) wioRad@em (fuse plot) Taudasnuwmisifess:

v
- 4 [} 4 v
tDaR2duas Aumiave s gUnTl(dfeans) #ail
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N1998NUYY GAL

Inauduiifves  GAL f1gnanaunudaneuntiag v nifadodane
499  GALWAZANTATIINUIUE uqaéqumaqqeaﬁﬁaanﬂiﬂQﬁuLﬁuqﬂsoqo
ﬁeﬁuﬁoﬂ% GAL U NN99NLULUNNI99T  COUNTER,START BIT uat
MANCHESSTER  CODEW#f9snanaludiudeluil  1919sumaunianianiin
Fng ﬁm:uhuﬁtﬁuuﬂu EDITOR UWarag1InadsuntsTEST squ%o PIN
A9 Uey IC GAL uINanauny ﬁqu%uwaunﬁﬁaanuuuua:7ﬁua=LﬁUﬂﬁﬁoq
1andnaundeuntinduda azvendnain

1u1ﬂ$onﬁ7§u5%zuﬁ GAL vhiilua9ag START BIT,COUTER uat
MANCHESTER  CODE tﬁa%%ﬂunqsuﬂaoua:a%ﬂoﬁmmﬁmﬂuﬁuﬁnaouuunu
wilLvan azﬁudoasﬂuﬁqu&%eﬁaonﬂsﬂQﬁuUaaﬂﬁumae%agaQG 391% GAL

o
uInhludauil

N19598NnUYLIIY5 COUNTER

] o
qwﬂs:ﬁqﬁﬂunﬂsaanuuuqoas COUNTER fitfioasiiuvahuaudeiaia

'
-4

nuadtufinuueoueyindn  Tavasuhuanniiutgestiy 72 dian tgu u
ANTNN9NU 6IMIN29499 COUNTER fiuasy 72 (Heda Aatliiinudggw
PULSE %wnuaﬁn7mnqoﬂqnnﬁwuﬂﬁ ufindoya Wat2999 SHIFT %aga

dqasnﬁuﬂuaztﬁuﬁuEUn 5.20

=3
| e

2]
=
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UM 5.20 vaenlinosunTuvuesled COUNTER uatdougiuange

CLX ¢LK/2
o, P
COUNTER
CLR
T . NA
-

dun1N9U99739°9 COUNTER

PAL16R8

CK /CLR NC X NC NC NC NC NC GND

JOE /YO /Y1 /Y2 /Y3 /Y4 /Y5 NC W VCC

VAT

YO

Y1

= /Y5 /Y4x/Y¥3x/Y2x/Y1x/YOx/X

+¥5xY2xY0 + Y5xY¥Y2xY1 +¥5x¥Y4 +CLR

/Y5x/Vax/Y3x/Y2xXx/Y1x/CLR
+/Y4x/Y3x/Y2xY1x/YOx/Xx/CLR
+¥Y5x/Y4x/Y3x/Y1%x/YOx/Xx/CLR
+/Y4x/Y3x/Y2xYOxXx/CLR
+/Y5%xY2x /YO« /Xxx/CLR
+/Y5%xY3%x/Y0Ox/Xx/CLR
+/Y5xY4x/YOx/Xx/CLR

+/¥5xY0xXx/CLR

/Yax/Y3%/Y2x/Y1x/Y¥0Ox/X*/CLR

+/Y4x/¥3x/Y2xY¥1x/Y0Ox/CLR
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+/Y4x/Y3x/Y2xY1xXx/CLR
+/Y5%/Y1xY0x/Xx/CLR
+/Y5%xY1%/Y0x/CLR

+/¥5%x/Y1xXx/CLR

V2 := /Y4x/Y3x/Y¥2xY1xY0Ox/Xx/CLR
+/Y5%x/Y2xY1xYOx/Xx/CLR
+/Y4x/Y3xY2x/Y1x/Y0x/CLR
+/Y5x¥2x/Y1x/CLR
+/Y5xY2%/Y0x/CLR

+/Y5xY2xX*x/CLR

Y3 := /JY5%x/Y3xY2xY1xYOx/Xx/CLR
+/¥5xY3x% /Y2 /CLR
+/Y5%xY3%x/Y1x/CLR
+/Y5%xY3%x/YOx/CLR

+/Y5xY3xXx/CLR

Y4 := /Y¥Y5x/Y4x/Y3xY2xYOxY1x/Xx/CLR
+/Y5xY4x/Y3x/CLR
+/¥Y5xY4x/Y2%x/CLR
+/Y5xY4x/Y1x/CLR
+/Y5xY4x/YOx/CLR

+/Y5xY4xXx/CLR

Y5 := /Y5xY4xY3xY2xYOxY1x/Xx/CLR
+/¥5%/Y4x/¥3%x/Y1x/YOx/CLR

+/Y5x/Y4x/Y¥Y3x/Y2x/CLR
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PAL16R6
CK%2 /CLR /PRE CLK X IN NC NC GND

/JOE INO Y1 Y2 Y3 ST NC NC CK VCC

JCK := CLK

/Y1 := /Xx/PRE
/Y2 := /Y1x/PRE
/Y3 := /Y2x/PRE
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/ST := /Y3x/PRE

/INO := IN

N1388NUYYII99 MANCHESSTER CODE

1
o
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TIMMING %t iflufiaguil 5.22

-
DATA

| 2
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CLR
CLK/72
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DATAa 0O/P
Kk —
CLX/72
CLR
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dUN1TUYD92995 MANCHESSTER CODE
PAL16R4
/CLK /CLR D T ST NC NC NC NC GND

/OE /SO NC NC NC NC F3 F1 NC NC vCC

/F1 = T«F3+/TxF3+CLR
/F3 = /Dx/F3+DxF3+CLR

SO = ST
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sk HREOHOEOE o R O RO Rk okR koo R ok k

H PROGRAM CONTROL AUTOMATIC MRT. TICEET MACHINE

sk OB ORI HOROREROEOHOREREOEORBEERERE ORI oo
ORG  800CH

CTRL: EQU  83H ; CONTROL PORT 8255

C_MONEY: EQU  82H 3 PORT C CHANGE MONEY

MONEY: EQU  81H ; PORT B MONEY INPUT

ST_KEY: EQU  80H 3 PORT A STATION KEYBOARD

MSCA: EQU  41H ; MOTOR,STROBE, CHANGE,ALARM 74LS374

LED: EQU  42H 3 LED SHOW

DIPSY: EQU  46H 3 STATION

SENKEY: EQU  47H s Db4,D5,D6 : D7,D3,D2,D1,D0 (SENSOR:KEYBOARD)

LCDCTRL1:  EQU OCOH
LCDCTRL2:  EQU OCIH
LCDDATA1:  EQU OC2H
LCDDATA2:  EQU OC3H
LCDREAD1:  EQU OCAH
LCDREAD2:  EQU OC5H
;

DISPON: EQU 3FH
DISPOFF:’ EQU 3EH
;

STARTLNO: EQU 0COH

LINE1: EQU OBS8H
LINEZ: EQU OBSH
LINE3: EQU OBAH
LINE4: EQU OBBH
LINES: EQU OBCH
LINE6: EQU OBDH
LINET: EQU OBEH
LINES: EQU OBFH
COLUMN1: EQU 40B
COLUMNZ: EQU 48H
COLUMN3: EQU 50H
COLUMN4: EQU 58H
COLUMN5: EQU 60H
COLUMNG: EQU 66H
COLUMNT: EQU 70H

COLUMNS: EQU 78H



H

;

START: LD A,92H
OUT (CTRL),A
CALL INITLCD s INIT LCD SET DISPLAY ON
CALL CLRSCR 3CLS SCREEN LCD PAGE1,PAGEZ

LD A,1BH
OUT (NSCA),A
*CALL DELAY

LD A,98H
OUT (MSCA),A
CALL DELAYP
LD A,9BH
OUT (KSCA),A
LD A,0AH ; AMOUNT OF CARD
LD HL,O0F052H
LD (HL), A
;
H
AG: LD HL,OFO00H : CLEAR MEMORY OF000H-OFO50K
FIRST: XOR A
LD (HL),A
INC HL
LD A,L
CP 50H
JR NZ,FIRST
IN A, (DIPSW)
CALL STSHOW

we

LCD SHOW

-e

CALL LCD1
LD A,9DH

OUT (MSCA),A
CALL DELAY
LD A,9FH
OUT (MSCA),A



.
1]
.
k4

WAIT FOR ENTER

ENTER: CALL

we we

we

-

LD A, (HL)

" CALL CHECK2

LD A,B

CP OEEH

JR NZ,ENTER
CALL CLRSCR
LD HL,O0FO00H
IN A, (MONEY)
CP 00H

JR Z,AG

LD (HL),A
CALL LCD2

KEYA

; VALUE IN OF005H

3 CLEAR LCD
s IF PRESS KEY ENTER
; KEEP MONEY

KEEP 1ST STATION WEIGHT IN OFGO1H

CALL PAGE1
IN A, (DIPSY)
CALL CHECKXO
LD DE,OFCC1H
LD A,B

LD (DE),A
CALL XEYS

LD HL,O0FO004H
LD A, (HL)

LD DE,O0F026H
LD (DE), A
CALL PAGE2
CALL CHECK1
LD A,B

LD DE,OF002H
LD (DE),A
CALL PAGE1
LD A,LINE2
CALL GOTOLINE

; NOV NAME OF 1ST STATION SHOW ON LCD2

s SAVE 1ST STATION WEIGHT OFOO01H
3 PRESS STATION KEY KEEP IN OF004H

5 NAME OF DESTINATION SHOW ON LCD

s ADDRESS 0F002H KEEP DESTINATION WEIGHT



-

LD

A, COLUMNS

CALL GOTOCOL

LD

HL, MINUS

CALL SHOW

LD
LD

FIND DISTANCE 7

DE,OF002H
HL,OF001H

CALL SUB_DO

LD

LD
cp
JR
CP
JR
CP
JR
CP

CP
JR
CP
JR
CP
JR
CP
JR
CP
JR
CP
JR
¢p
JR
cpP
JR

A, (DE)

s DISTANCE IN OF002H

CALCULATE PRICE

DE,OF003H
01H
Z,PRICE_S
02H
Z,PRICE_S
03H
Z,PRICE_5
04H
Z,PRICE_10
05H
Z,PRICE_10
06H
Z,PRICE_10
67H
Z,PRICE_15
08H
Z,PRICE_15
09K
Z,PRICE_15
101
Z,PRICE_20
11H
Z,PRICE_20
12H
Z,PRICE_20

; TICKET PRICE IN OFOO3H



CP 13H
JR Z,PRICE_25
CP 14H
JR Z,PRICE_25
CP 15H
JR Z,PRICE_25
CP 16H
JR Z,PRICE_30
CP 17H
JR Z,PRICE_30
CP 18H
JR Z,PRICE_30
CP 18H
JR Z,PRICE_35
CP 20H
JR Z,PRICE_35

.
»

; TICKET PRICE = ?

H
PRICE_S: LD A,O05H
LD (DE),A
JP CONTINUE
PRICE_10: LD A,10H
LD (DE),A
JP CONTINUE
PRICE_15: LD A,15H
LD (DE),A
JP CONTINUE
PRICE_203 LD A,20H
LD (DE),A
JP CONTINUE
PRICE_25: LD A,25H
LD (DE),A
JP CONTINUE
PRICE_36: LD A,30H
LD (DE),A
JP CONTINUE
PRICE_35: LD A,35H
LD (DE),A



;
CONTINUE: CALL PAGEZ
ED A,LINES
CALL GOTOLINE
LD A,COLUNN3
CALL GOTOCOL
LD DE,OF003H
LD A, (DE)
CALL DIGIT ; SHOV TICKET PRICE IN OF003H ON LCD
; HOW MANY TICKET ?
;
ANOUNT: CALL KEYA
LD A, (HL) 3 VALUE IN OF00SH
CALL CHECK2
LD HL,OF006H

LD (HL),B 3 OFO06H KEEP ANOUNT

LD A,B

CP OEEH s IF ENTER PRESS AGAIN

JR Z,AMOUNT

CP 0cCH 5 IF CANCEL PRESS AGAIN

JR Z,AMOUNT

CP 01H ; IF ONE TICKET NO NULTIPLY

JR Z,0NETICK

CHECK PRICE WITH PUSHED COINS

-

LD HL,O0F003H
LD A, (HL)

LD HL,O0FO017H
LD (HL),A

LD HL,0F018H
LD (HL),A

LD HL,O0FCO6H
LD B, (HL)
DEC B

MUL: CALL ADD_D 5 ADD (OF006)-1 TIMES

DJNZ MUL

-



ONETICK:
"LD A, (DE)

»
?
.
?
-
L4

SUB.D1:

LD HL,0F016H
LD A, (HL)

CP 00H

JR Z,SUB_D1
JR NZ,SUB_D2

LD DE,OF017H
LD (DE),A

we

CHECK CARRY

IF NO CARRY CALL SUB DECIMAL 1 BYTE
IF CARRY CALL SUB DECIMAL 2 BYTES

LD DE,0F003H

SUB BCD CODE 1 BYTE

DE-HL

PUSH AF
LD DE,OF000H
LD HL,0F017H

N_SUB1: XOR A

LD A, (DE)

SBC A, (HL)
PUSH AF

BIT 7,4

JR NZ,CHANGE1
POP AF

DAA

LD C,A

LD IX,0F01CH

LD A, (IX+0)

CP 01K

JR Z,SET_DE

LD DE,OFO1EH
LD A,C

LD (DE),A

NEXT1: POP AF

POP BC
JP CHECKMEM1

PUSH BC

3 CHECK SIGN FLAG

£

IF FLAG = 1 THEN RESULTS KEEP IN 0FO1DH

CHANGE MONEY IN (OFO1EH)



CHANGE1: LD A,01H
PUSH DE
LD DE,O0FO01CH
LD (DE),A ; FLAG SET WHEN DE < HL
POP DE
EX DE,HL
JP N_SUB1
;
SET:DE: LD DE,OF01DH 5 NOT ENOUGH NONEY
LD A,C
LD (DE),A 3 RESULTS IN (DE)
.JP NEXT1
H
; SUB BCD CODE 2 BYTES
; DE-HL
SUB_D2: PUSH BC
PUSH AF
LD HL,OFO0OH
LD A, (HL)
LD HL,OF01BH
LD (HL),A
LD IX,0F020H
LD DE,0F016H 5 TICKET PRICE -
LD HL,0FO1AH ; PUSHED NONEY
S_SUB2: LD B,0
LD C,02H
ADD HL,BC
EX DE,HL
ADD HL,BC
EX DE,HL
‘LD B,C
‘XOR A
N_SUB2: DEC DE
DEC HL
LD A, (DE)
,SBC A, (HL)
DAA
CALL XKEEP



DJNZ N_SUBZ
POP AF
POP BC
JP CHECKMEM2

KEEP: LD (IX+0),4
DEC IX
RET

;

;

;

CHECEMEM1: LD HL,OFO1CH
LD A, (HL)
CP 00
JR Z,P_DATA
LD DE,OFO01DH
CALL N_NONEY
LD A,B
CP 00H
JR Z,C_1
1D HL,OFO1CH
XOR A
LD (HL),A
LD DE,OF025H
LD HL,OFO1DH
JP N_SUB1

;

C_1: CALL LCD7
CALL PAGEL
LD A,LINES
CALL GOTOLINE
LD A,COLUMNG
CALL GOTOCOL
LD HL,OFGOOH
LD A, (HL)
CALL DIGIT
LD A, (AL)
CALL TON
CALL DELAYS
CALL DELAYS

?

we

?

; MONEY TO PUSH AGAIN AT (0F020H), (OFO1FH)

IF NO FLAG CONTINUE

IF FLAG PUSH COIN OR CANCEL

CANCEL

IF COIN INPUT SUB AGAIN

RESET FLAG

PUSH COIN AGAIN

s CANCEL



JP AG
;
;
;
CHECEMEM2: LD DE,OF020H
CALL N_MONEY
LD A,B
CP 00H
JR Z,C_2 ; CANCEL
LD DE,OF000H
LD HL,0F020H
LD A, (HL)
LD HL,OFO17H
LD (HL),A
LD DE,OF025H
JP N_SUB1 ; PUSH COIN
;
c_2: CALL LCD7 ; CANCEL OR MONEY <<<< ALL TICKET PRICE
CALL PAGE1
LD A,LINES
CALL GOTOLINE
LD 4,COLUNNG
CALL GOTOCOL
LD HL,OF000H
LD A, (HL)
CALL. DIGIT
LD A, (HL)
CALL TON
CALL DELAYS
CALL DELAYS
JP AG
; LCD SHOW
;
P_DATA: CALL LCD3_1
;
; DAY MONTH YEAR ? IN RTC PORT #AO-#AF
;

CALL DMY



OUT ALL DATA TO PORT #60H-#67H

IN A, (DIPSW)

LD C,63H
OUT (C),A ; PORT #63H = 1ST STATION
CALL CHKSUM ; D7=SOURCE STATION PARITY
LD HL,0F026H

LD A, (HL)

DEC C

OUT (C),A ; PORT #62H = DESTINATION
CALL CHKSUM ; D6=DESTINATION PARITY

LD HL,OF007H

DEC C

LD A, (HL)

OUT (C),A ; PORT #61H = NINUTE

CALL CHKSUM. 5 D5=MINUTE PARITY

ING HL ; INCREMENT ADDRESS OF008H
DEC C ; PORT #60H = HOUR'

LD A, (HL)

OUT (C),4A ; PORT #60H = HOUR

CALL CHKSUM ; DA=HOUR PARITY

INC HL ; INCREMENT ADDRESS OFCOSH
LD C,67H

OUTDATA: LD A, (HL)

OUT (C),A

CALL CHKSUM

INC HL

DEC C

LD A,C

CP 64K

JR NZ,OUTDATA

LD C,64H

LD HL,OF040H

LD A, (HL)

RR A

OUT (C), A ; PORT #64H PARITY D7-D1
N_CARD: LD A,92H ; CLEAR PORT C

PORT #67H,#66H,%65H = DAY MONTH YEAR
D3,D2,D1=DAY, MONTH, YEAR PARITY
0F009%H, OFO0AH, 0FOOBH

-s -



0ouT (CTRL),A

LD A,S9BH NORMAL STATE OF NSCA PORT
OUT (MSCA),A
CALL DELAYK

LD A,ODBH

OUT (MSCA},A ; MOTOR
5
CALL DELAY
LD A,0CBH
LD B,10H
YUM: OUT (MSCA),A 3 ON STEPPING
' DJNZ YUX
5
LD B,05H
CONM: CALL DELAYN s DELAY STEPPING MOTOR
DJNZ CONM
LD A,0DBH
OUT (M3CA),A 3 OFF STEPPING MOTOR
H
H NO¥ CARD PULLED INTO ROLLER WAIT FOR SENSOR RECORD
H
RECORD: IN A, (SENKEY)
BIT 6,4

JR NZ,RECORD
CALL DELAYN

WHEN CARD PASSES SENSOR RECORD CPU ON STORBE

LD A,GDAH
OUT (MSCA),A ; ON STROBE FOR SEND DATA ACTIVE LOW
CALL DELAYP '
LD A,ODBH
OUT (MSCA),A
; RECORD PROCESS WAS FINISHED WAIT FOR CARD RUN TO SENSOR
3 ! CARD OUT

CARDOUT: .  IN A, (SENKEY)



BIT 5,4 ; WAIT FOR CARD AT O/P
JR NZ,CARDOUT
LD B,02H
OFF_MOTOR: CALL DELAYN
DJNZ OFF_NOTOR

WHEN CARD IS AT OUTPUT ON ALARM TO TELL PROCESS HAS FINISHED

-e

LD A,9BH
OUT (NSCA), A ; STOP HOTOR
CALL DELAYN
LD A,OBBH
OUT (NSCA),A ; TURN ON ALARM
CALL DELAYN ;
CALL LCD4 ;
OCARD: IN A, (SENKEY)
BIT 5,4
JR Z,0CARD
LD A,9BH
OUT (MSCA),A 5 TURN OFF ALARM

; NEXT CARD

LD HL,0F052H
| LD C, (HL)
DEC C
LD (HL),C
CALL Z,LCDS 5 CHECK CARD IN SLOT

LD HL,OFO006H

LD C,(HL)

DEC C

LD (HL),C

JR NZ,N_CARD
OUT_COIN: LD HL,OFOG1EH

LD A, (HL)

CP 00H

CALL Z,LCD8

CALL DELAYK



JR Z,LAST
CALL OUT_COIN1
CALL DELAYS
CALL DELAYS

LAST: JP AG ; CONTINUE PROCESS AGAIN
HALT

;

H fkxkk  END OF PROGRAM ¥kdokik

3. ¥kkkkk  SUB ROUTINE sbkkskkkk

OUT_COIN1: PUSH HL

CALL LCD6

CALL PAGE1

LD A,LINEG

CALL GOTOLINE

LD A,COLUNNG

CALL GOTOCOL

POP HL

LD 4, (HL)

CALL DIGIT

LD A, (AL)

CALL TON

RET
; GET VALUE FROM STATION KEYBOARD IN (GFOO04H)
;
KEYS: LD HL,OF004H
EEYS_OFF:  IN A, (ST_KEY)

BIT 1,A

JR Z,KEYS_OFF
KEYS_ON:  IN A, (ST_KEY)

BIT 1,4

JR NZ,EEYS_ON

CALL DELAYK

CALL DELAYK

AND 7CH

LD (HL),A

RET



H
H . GET VALUE FROM AMOUNT ENTER OR CANCEL IN (HL)
;
KEYA: LD HL,O0FO005H
KEYA_OFF:  IN A, (SENKEY)
BIT 3,4
JR Z,KEYA_OFF
KEYA_ON: IN A, (SENKEY)
BIT 3,4
JR NZ,EKEYA_ON
CALL DELAYK
. CALL DELAYK
AND 87H
LD (HL),A
RET
H
H STROBE FOR CHANGE MONEY
TON: PUSH AF
LD A,9BH
OUT (MSCA),A
POP AF
OUT (C_MONEY),A
CALL DELAYK
LD A,9FH
OUT (NSCA),A
RET
5
H
s¥ikkkkkokokk LED SHOW SOURCE STATION sekkkdickikiobikkkik
STSHOW: CP 10H ; SHOW 1
CALL Z,H1
; CP 00H ; SHOW 2
CALL Z,H2
CP 081 3 SHOW 3
CALL Z,H3
CP 18H 5 SHOW 4



soeres

we

H1

CALL Z,H4
CP 141
CALL Z,H5
CP 1CH
CALL Z,H6
CP 04H
CALL Z,HY
CP (CH
CALL Z,H8
CP 50H
CALL Z,H9
CP 40H
CALL Z,H10
CP 20H
CALL Z,H11
CP 38H
CALL Z,H12
CP 284
CALL Z,H13

.CP 30H

CALL Z,H14
CP 3CH
CALL Z,H15
CP 2CH
CALL Z,H16
CP 24K
CALL Z,H17
CP 34K
CALL Z,H18
CP 48H
CALL Z,H19
CP 58H
CALL Z,H20
RET

*k¥k SHOW

PUSH AF

LD A, 15K

SHOW 5

SHOW 6

SHOW 7

SHOW 8

SHOW 8

3 SHOW 10

SHOW 11

we

SHOW 12

-e

SHOW 13

SHOW 14

-e

; SHOW 15

SHOW 16

SHOW 17

ws

3 SHOW 18

SHOW 19

-e

SHOW 20

LCD #skdekk



H3:

H4:

H5;

HG:

H7:

H8:

HS:

OUT (LED),A
POP AF
RET
PUSH AF
LD A,14H
OUT (LED),A
POP AF
RET
PUSH AF
LD A,13H
OUT (LED),4A
POP AF
RET
PUSH AF
LD A,12H
OUT (LED), A
POP AF
RET
PUSH AF
LD A,11H
OUT (LED),A
POP AF
RET
PUSH AF
LD A, 10H
OUT (LED),A
POP AF
RET
PUSH AF
LD A,OFH
OUT (LED),A
POP AF
RET
PUSH AF
LD A,OEH
OUT (LED),A
POP AF
RET
PUSH AF



LD A,ODH
OUT (LED),A
POP AF
RET
H10: PUSH AF
LD A,GCH
OUT (LED),A
POP AF
RET
Hi1: PUSH AF
LD A,O0BH
OUT (LED),A
POP AF
RET
H12: PUSH AF
LD A,0AH
OUT (LED),A
POP AF
RET
B13: PUSH AF
LD A,09H
OUT (LED),A
POP AF
RET
H14: PUSH AF
LD A,08H
OUT (LED),A
POP AF
RET
H15: PUSH AF
LD A,07H
OUT (LED),A
POP AF
RET
H16: PUSH AF
LD A,06H
OUT (LED),A
POP AF
RET



H17: PUSH AF
LD A,O5H
OUT (LED), A
POP AF
RET
H18: PUSH AF
LD A,04H
OUT (LED),A
" POP AF
RET
H19:
LD A,03K
OUT (LED), A
POP AF
RET
H20: PUSH AF
LD A,02H
, OUT (LED),A
POP AF
RET

-
£

PUSH AF

skkiokkkkokkkkk¥ CHECK

;
;
CHECKO: CP 10H
" CALL 7,00
CP 00H
CALL Z,C1
CP 08H
CALL Z,C2
CP 18H
CALL Z,C3
CP 14H
CALL Z,C4
CP 1CH
CALL Z,C5
CP 04K
CALL Z,C6

we

-

SOURCE STATION #¥kkskkkihktkrks

5 STATION 1

STATION 2

STATION 3

STATION 4

STATION 5

STATION 6

STATION 7



CO

C1

c2

CP OCH
CALL Z,CT7
CP 50H
CALL Z,C8
CP 40H
CALL Z,C9
CP 20H
CALL Z,T0
CP 38H
CALL Z,T1
CP 28H
CALL Z,T2
CP 30H
CALL Z,T3
CP 3CH
CALL Z,T4
CP 2CH
CALL Z,T5
CP 241
CALL Z,T6
CP 34N
CALL Z,T7
CP 48H
CALL Z,T8
CP 58H
CALL Z,T9
RET

-e

-e

-

we

wae

we

-e

STATION 8
STATION 9
STATION 10
STATION 11
STATION 12
STATION 13
STATION 14
STATION 15
STATION 16
STATION 17
STATION 18
STATION.19

STATION 20

#kkck SHOW LCD sfdkk

CALL ISi

LD B,01H
RET

CALL IS2

LD B,02H
RET

CALL IS3

LD B,03H
RET



C3:

Ca:

C5:

C§:

CT:

C8:

C3:

TO:

T1:

T2:

T3:

CALL
LD B,04H
RET

CALL
LD B,05H
RET

CALL
LD B,06H
RET

CALL
LD B,07H
RET

CALL
LD B,08H
RET

CALL
LD B,09H
RET

CALL
LD B, 10H
RET

CALL
LD B,11H
RET

CALL
LD B,12H
RET

CALL
LD B,13H
RET

CALL
LD B, 14H
RET

CALL
LD B, 15K
RET

CALL
LD B,16H
RET

154

IS5

156

IS87

158

IS8

1510

1511

1512

I813

IS14

IS15

1516



T6: CALL IS17
LD B,17H
RET

73 CALL IS18
LD B,18H
RET

T8: CALL 1S19
LD B,19H
RET

T9: CALL 1S20
LD B,20H
RET

H

H

SERERRER R CHECE DESTINATION f#skbobfxkhfkirins

CHECK1: CP 10H ; STATION 1
CALL Z,A0
CP 0OH ; STATION 2
CALL Z,Al
CP 08H ; STATION 3
CALL Z,A2
CP 18H ; STATION 4
CALL Z,A3
CP 14H ; STATION 5
CALL Z,A4
CP 1CH ; STATION 6
CALL Z,A5
CP 04H ; STATION 7
CALL Z,A6
CP OCH ; STATION 8
CALL Z,A7
CP 50H ; STATION 9
CALL Z,A8
CP 40H ; STATION 10
CALL Z,A9
CP 20H ; STATION 11

CALL 2,580



AQ:

A2:

CP 38K
CALL Z,S1
CP 28H
CALL 2,82
CP 30H
CALL 2,53
CP 3CH
CALL Z,54
CP 2CH
CALL Z,55
CP 24H
CALL Z,56
CP 34H
CALL 2,87
CP 48H
CALL Z,S8
CP 58H
CALL Z,59
RET

k. SHOW

CALL IS2
LD B,02H
PUSH AF
LD A,14H
OUT (LED),A
POP AF
RET
CALL 1S3
LD B,03H
PUSH AF
LD A,13H
OUT (LED),A
POP AF
RET
' CALL IS4
LD B,04H
PUSH AF

3 STATION

STATION

STATION

STATION

we

STATION

STATION

.o

STATION

STATION

STATION

C 1)

LCD ##ikk

12

‘13

14

15

16

17

18

19

20



A4:

AS5:

AT7:

LD A,12H
OUT (LED),A
POP AF
RET

CALL IS5
LD B,05H
PUSH AF
LD A,11H
OUT (LED),A
POP AF
RET

CALL IS6
LD B,06H
PUSH AF
LD A,10H
OUT (LED), A
POP AF
RET

CALL IS7
LD B,O7H
PUSH AF
LD A,OFH
OUT (LED),A
POP AF
RET

_ CALL 188

LD B,08H
PUSH AF
LD A,OEH
OUT (LED),A
POP AF
RET

CALL IS9
LD B,09H
PUSH AF
LD A,ODH
OUT (LED),A
POP AF
RET



A8:

A9:

So:

S2:

83:

CALL IS10
LD B,10H
PUSH AF
LD A,O0CH
OUT (LED),A
POP AF
RET
CALL IS11
LD B,11H
PUSH AF
LD A,OBH
OUT (LED),A
POP AF
RET
CALL IS12
LD B,12H
PUSH AF
LD A,O8H
OUT (LED),A
POP AF
RET
CALL IS13
LD B,13H
PUSH AF
LD A,09H
OUT (LED),A
POP AF
RET
CALL IS14
LD B,14H
PUSH AF
LD A,O08H
OUT (LED},A
POP AF
RET
CALL 1815
LD B,15H
PUSH AF
LD A,O7H



OUT (LED),A
POP AF
RET ~
S4: CALL 1S16
LD B,16H
PUSH AF
LD A,06H
OUT (LED),A
POP AF
RET
S5: CALL IS17
LD B,17H
PUSH AF
LD A,05H
OUT (LED),A
POP AF
RET
S62 CALL IS18
LD B,18H
PUSH AF
LD A,04H
OUT (LED),A
POP AF
RET
ST7: CALL IS19
LD B,19H
PUSH AF
LD 4,03H
OUT (LED),A
POP AF
RET
S8: CALL 1820
LD B,20H
PUSH AF
LD A,02H
OUT (LED),A
POP AF
RET
S9: CALL IS21



LD B,21H
PUSH AF
LD A,01H
OUT (LED),A
POP AF
RET

;

;

skkERERREORR % CHECE ENTER CANCEL AMOUNT kkkkikkkbikfkihk

;

;

CHECR2: CP 82H ; ANOUNT 1
CALL Z,B1
CP 80H ; ANOUNT 2
CALL Z,B2
CP 81H
CALL Z,B3
CP 83H 5 AMOUNT 4
CALL Z,B4
CP 03K
CALL Z,B5
CP 00H
CALL Z,B6
CP 06H
CALL Z,B7
CP 04H
CALL 7,B8
CP 05H
CALL Z,B9
CP 07H ; AMOUNT 9
CALL Z,B10
CP 02H ; AMOUNT 10
CALL Z,B11
CP 01H
CALL Z,B12
RET

AMOUNT 3

Y]

ANOUNT §

CANCEL

AMOUNT 6

.y

AMOUNT 7

-e

AMOUNT 8

ENTER

-

-y

B1: LD B,01H



RET

BY: LD B,02H
RET

B3: LD B,03H
RET

BA: LD B,04H
RET

B5: LD B,05H
RET

B6: LD B,0CCH 5 CANCEL
RET

B7: LD B,06H
RET

Ba: LD B,0TH
RET j

BY: LD B,08H
RET

B10: LD B,09H
RET

B11: LD B,10H
RET

B12: LD B,0EEE 5 ENTER
RET

we o

SHOW VALUE IN REG.A ON LCD
;

DIGIT: PUSH DE
" PUSH HL

LD DE,0F021H
LD (DE),A

INC DE

AND OFOH

LD (DE),A

DEC DE

LD A, (DE)

AND OFH

LD (DE),A

INC DE

LD A, (DE)



LD C,A
LD B,04H

SHIFT: SRL C

DJNZ SHIFT

LD A,C

CALL COM_DIGIT1
DEC DE

LD A, (DE)

CALL COM_DIGIT2
POP HL

POP DE

RET

COMPARE DIGIT IN MEMORY

COM_DIGITi: CP 0OH

CALL Z,S_BLANK
CP 01H

CALL 2,S_ONE
CP 02H

CALL Z,S5_TWO
CP 03K

CALL Z,S_THREE
CP 04H

CALL Z,S_FOUR
CP 05H

CALL Z,S_FIVE
CP 06H

CALL Z,S_8IX
CP O7H

CALL Z,S_SEVEN
CP 08K

CALL Z,S_EIGHT
CP 09H

CALL Z,S_NINE
RET

COM_DIGIT2: CP GOH

CALL Z,S5_ZERO
CP 01H



CALL Z,S_ONE
CP 02H
CALL Z,S_TWO
CP 03H
CALL Z,S_THREE
CP 04H
CALL Z,S_FOUR
CP 05H
CALL Z,S_FIVE
CP 06H
CALL Z,S_SIX
CP 07H
CALL Z,S_SEVEN
CP 08H
CALL Z,S_EIGHT
CP 09H
CALL Z,S_NINE
RET
;
; SHOW DIGIT ON LCD
;
S_ZERO: LD HL,ZERO
CALL SHOW
RET
S_ONE: LD HL,ONE
CALL SHOW
RET
S_TWO: LD HL,TWO
CALL SHOW
RET
S_THREE: LD YL, THREE
CALL SHOW
RET
S_FOUR: LD HL,FOUR
CALL SHOW
RET
S_FIVE: LD HL,FIVE
CALL SHOW

RET



S_SIX: LD HL,SIX

CALL SHOW
RET

S_SEVEN: LD HL,SEVEN
CALL SHOW
RET

S_EIGHT: LD HL,EIGHT
CALL SHOW
RET

S_NINE: LD HL,NINE
CALL SHOW
RET

S_BEANK: LD HL,BLANK
CALL SHOW
RET

;
;
3R R KRR EROUTINE ADD  (OF000) BY (OF025) bk kkiksobiok kkikiok kb dhk
;
5
ADD_G: PUSH BC
PUSH AF
LD DE,OF000H
LD HL,OF025H
NO_ADDG: LD B,0
LD C,01H
ADD HL,BC
EX DE,HL
ADD HL,BC
EX DE,BL
LD B,C
XOR A
Ni_ADDG:  DEC DE
DEC HL
LD A, (DE) ; RESULT IN (DE)
ADC A, (HL)
DAA
CALL C,SET_DATG
LD (DE),A



DJNZ N1_ADDG
POP AF
POP BC
RET
H
SET_DATG: PUSH HL
PUSH BC
LD HL,O0FO024H
LD ¢, (HL)
INC C
LD (HL),C
POP BC
POP HL
RET
H
s RIRERE R R EEROUTINE MUL (OF003) BY (OF006) ¥b¥kkkiobtbtiririobiobhk
; % DE+DE: (OFO06H-1)TIMES #
ADD_D: PUSH BC
PUSH AF
LD DE,OFO17H
LD HL,OFG19H
NO_ADD: LD B,0
LD C,01H
ADD HL,BC
EX DE,HL
ADD HL,BC
EX DE,HL
tp B,C
XOR A
N1_ADD: DEC DE
DEC HL
LD A, (DE) ; RESULT IN (DE)
ADC A, (HL)
DAA
CALL C,SET_DAT
LD (DE),A
DJNZ N1_ADD
POP AF



POP BC

RET
;
SET_DAT: PUSH HL

PUSH BC

LD HL,0FO16H

LD C, (HL)

INC C

LD (HL),C

POP BC

POP HL

RET
H
shkkkkbobkokbkE kKR Kk ROUTINE TO FIND DISTANCEskiokikdkkichikikickiobikickibkiohk
; * DE-HL #
SUB_DO: PUSH BC

PUSH AF

LD B,0

LD C,01H

ADD HL,BC

EX DE,HL

ADD HL,BC

EX DE,HL

Lp B,C

XOR A
N_SUBO: DEC DE

DEC HL

LD A, (DE)

SBC A, (HL)

DAA

LD (DE},A

DJNZ N_SUBO

POP AF

POP BC

RET

-

DNY: PUSH DE



PUSH HL

PUSH AF

PUSH BC

XOR A

LD HL,0F00CH

LD C,0A2H

IN A,(C)

AND OFH

LD (HL),A ; 1 MINUTE OF0OCH
INC HL

INC ¢

IN A,(C)

AND OFH

LD (HL),A ; 10 XINUTE OFOODH
INC HL

INC C

IN A,(C)

AND OFH

LD (HL),A ; 1 HOUR OFOOEH
INC HL

INC C

IN A, (C)

AND 038

LD (HL),A ; 10 HOUR OFOOFH
INC HL

INC C

IN 4,(C)

AND OFH

LD (HL),A ; 1 DAY OFO10H
INC HL
INC C
IN A,(C)
AND OFH
LD (HL),A
INC HL
INC C
IN A,(C)
AND OFH
LD (HL),A ; 1 MOUNT OFO012H

.

10 DAY QF011H



INC HL
INC C

IN A, (C)
AND 01H
LD (HL),A
INC HL
INC C

IN A, (C)
AND OFH
LD (HL;,A
INC HL
INC C

IN 4,(C)
AND OFH
LD (HL),A

.

LD B, 05H

LD HL,OFOO0DH

LD DE,OF00CH
P_DNY: LD A, (DE)

RLD

INC HL

INC HL

INC DE

INC DE

DJINZ P_DMY

LD B, O05H

LD DE,OF007H

LD HL,OFOODH
MOVE: LD A, (HL)

LD (DE),A

INC DE

ING HL

INC HL

DINZ NOVE

POP BC

POP AF

POP HL

POP DE

10 NOUNT 0F013H

1 YEAR OFG14H

10 YEAR OFO15H



RET
;
; " LCD SHOW NOT ENOUGH MONEY
;
N_MONEY: LD HL,OFO1FH
LD A, (HL)
CP 00H
JR NZ,OVER_H
CALL LCD32_1
CALL PAGE2
LD A,LINE3
CALL GOTOLINE
LD A,COLUMNA
CALL GOTOCOL
LD A, (DE)
CALL DIGIT 3 SHOW VALUE IN OFG1DH,O0FO020H
;
; CHECK FOR COIN OR CANCEL
CO_CA: IN A, (SENKEY)
BIT 3,4
JR NZ,CANCEL
BIT 4,4
JR NZ,COIN
JP CO_CA
3
CANCEL: IN A, (SENKEY)
BIT 3,4
JR NZ,CANCEL
CALL DELAYK
AND 87H
CALL CHECK2
LD A,B
CP 0CCH
JR NZ,CO_CA
OVER_H: LD B,00H
RET

COIN: CALL XEYA 3 WAIT FOR ENTER



LD A, (HL)
CALL CHECKZ
LD A,B
CP OKEH
JR NZ,COIN
LD HL,0F025H
IN A, (MONEY)
LD (HL),A
CALL ADD_G
LD B,O01H
RET

H

5

DELAYK:
PUSH BC
PUSH DE
PUSH HL
LD BC,9500H

DELAYG: DEC BC
LD A,B
OR C
JR NZ,DELAYO
POP HL
POP DE
POP BC
POP AF
RET

PUSH AF

DELAY:
PUSH BC
PUSH DE
LD BC,OFFFH
DELAY1: DEC BC
LD A,B
OR C
JR NZ,DELAY1
POP DE
POP BC

PUSH AF

3 VALUE IN OF0O5H



POP AF
RET
H
DELAYP: PUSH AF
PUSH BC
PUSH DE
LD BC,0200H
DELAY3: DEC BC
LD A,B
OR C
JR NZ,DELAY3
POP DE
POP BC
POP AF
RET
;
DELAYN: PUSH AF
PUSH BC
PUSH DE
LD BC,8000H
DELAY2: DEC BC
LD A,B
OR C
JR NZ,DELAY2
POP DE
POP BC
POP AF
RET
;
DELAYS: PUSH AF
PUSH BC
PUSH DE
1D D,10H
DELAY5: LD BC,9000H
DELAYA: DEC BC
LD A,B
OR C
JR NZ,DELAY4



DEC D
JR NZ,DELAY5
POP DE
POP BC
POP AF
RET

H

;

CHESUN: PUSH BC
PUSH DE
LD D,00H
LD B,08H

SET1: RLC A
CALL C,SET2
DJINZ SET1
LD A,D
BIT 0,4
CALL Z,EVEN
CALL NZ,0DD
POP DE
POP BC
RET

SET2: INC D
RET

H

EVEN: PUSH HL
LD HL,OF040H
LD C, (HL)
SET 0,C
RLC C
LD (HL),C
POP HL
XOR A
RET

0DD: PUSH HL
LD HL,OF040H



LD C, (HL)
RES 0,C
RLC C
LD (HL),C
POP HL
RET
;
; _ LCD PATTERN
$EER R RO RO R ok
T e T e Rt
;
LCDi:  PUSH AF
PUSH HL
CALL OFFLCD
CALL DELAYK
CALL INITLCD
CALL CLRSCR
CALL PAGE1
LD A,LINE2
CALL GOTOLINE
LD A,COLUMNT?
‘CALL GOTOCOL
LD HL,KAI
CALL SHOW
LD HL,SHIP
CALL SHOW
LD A,LINE3
CALL GOTOLINE
LD A,COLUMNS
CALL GOTOCOL
LD HL,SARAU
CALL SHOW
LD A,LINE4
CALL GOTOLINE
LD A,COLUMNS
CALL GOTOCOL
LD HL,HEEP
CALL SHOW
LD HL,YAK



CALL SHOW
LD HL,ANG
CALL SHOW

LD HL,DEK
CALL SHOW

LD A,LINE6
CALL GOTOLINE
LD A,COLUMNA
CALL GOTOCOL
LD HL,TORTOA
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,NAR
CALL SHOW

LD HL,SHIP
CALL SHOW

LD AL,SARAAR
CALL SHOW
CALL PAGE2

LD A,LINEZ
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,NANE
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD A,LINE3
CALL GOTOLINE
LD A,COLUMN3
CALL GOTOCOL
LD HL,SARAE
CALL SHOW

LD A,LINE4
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,SARAAA



CALL SHOW

LD HL,HEEP
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,YAK
CALL SHOW

LD HL,YING
CALL SHOW

LD A,LINES
CALL GOTOLINE
LD A,COLUMN3
CALL GOTOCOL
LD BL,TIGERBIGH
CALL SHOW

LD A,COLUMNS
CALL GOTOCOL
LD HL,YINGLOW
CALL SHOW

LD HL,SARAE
CALL SHOW

LD A,LINE6
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,BUFFALO
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,TIGER
CALL SHOW

LD BL,TUNG
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,HNOO
CALL SHOW

POP HL

POP AF



RET
T T e T PN
T T T
LCD2:  PUSH AF

PUSH HL

CALL OFFLCD

CALL DELAYK

CALL INITLCD

CALL CLRSCR

CALL PAGE1

LD A,LINE4

CALL GOTOLINE

LD A,COLUMN6

CALL GOTOCOL

LD HL,TAWAHAN

CALL SHOW

LD A,LINES

CALL GOTOLINE

LD A,COLUNN2

CALL GOTOCOL

LD HL,SHIP

CALL SHOW

LD HL,SARAAR

CALL SHOW

LD HL,BUFFALO

CALL SHOW

LD HL,SARAAR

CALL SHOW

LD HL,TORTOA

CALL SHOW

LD HL,WAN

CALL SHOW

LD A,LINE6

CALL GOTOLINE

LD A,COLUMNZ

CALL GOTOCOL

LD HL,SARAUMHIGH

CALL SHOW

LD A,LINE7



CALL GOTOLINE
LD A,COLUMN2
GALL GOTOCOL
LD HL,JAN
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,HNOO
CALL SHOW

LD HL,WAN
CALL SHOW

LD HL,HNOO
CALL SHOW

LD HL,STOP
CALL SHOW

LD HL,STOP
CALL SHOW
CALL PAGE2

LD A,LINES
CALL GOTOLINE
LD A,COLUMNG
CALL GOTOCOL
LD HL,BAIMAI
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,TAHAN
CALL SHOW

LD A,LINET7
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,QUES
CALL SHOW

POP HL

POP AF

RET
$ERRRERE O RO RO ook Rk ok ok
SRR RERHROR R RO R OO R ok



LCD3_1: PUSH AF
PUSH HL

CALL OFFLCD
CALL DELAYK
CALL INITLCD
CALL CLRSCR
CALL PAGE1

LD A,LINE2
CALL GOTOLINE
LD A,COLUMN2
CALL GOTOCOL
LD BL,SARAUMHIGH
CALL SHOW

LD A,COLUMN7
CALL GOTOCOL
LD HL,SARAI
CALL SHOW

LD 4,LINE3
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,JAN
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD BL,HNOO
CALL SHOW

LD HL,WAN
CALL SHOW

LD HL,HNOO
CALL SHOW

LD HL,SARAAA
CALL SHOW

LD HL,NGU
CALL SHOW

LD HL,HNOO
CALL SHOW

LD A,LINES
CALL GOTOLINE



LD 4,COLUMNS
CALL GOTOCOL
LD HL,XTRAL
CALL SHOW

LD 4,LINES
CALL GOTOLINE
LD A,COLUMN2
CALL GOTOCOL
LD HL,KAI
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,NANE
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,ANG
CALL SHOW

LD HL,TIGER
CALL SHOW

LD A,LINE7
CALL GOTOLINE
LD A,COLUMN3
CALL GOTOCOL
LD HL,SARAU
CALL SHOW
CALL PAGE2
LD A,LINEZ
CALL GOTOLINE
LD A,COLUNN3
CALL GOTOCOL
LD BL,MAITO
CALL SHOW

LD A,LINE3
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL



LD HL,TUNG
CALL SHOW

LD HL,XAI
CALL SHOW

LD HL,TORTOA
CALL SHOW

LD BL,ANG
CALL SHOW

LD HL,NGU
CALL SHOW

LD HL,STOP
CALL SHOW

LD HL,STOP
CALL SHOW

LD A,LINEA
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,SARAUU
CALL SHOW

LD A,LINES
CALL GOTOLINE
LD A,COLUMN3
CALL GOTOCOL
LD AL,NATAKE
CALL SHOW

LD A,LINE6
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,KAI
CALL SHOW

LD HL,BUFFALO
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,STOP
CALL SHOW

LD HL,STOP



CALL SHOW

LD HL,STOP
CALL SHOW

LD A,LINE7

CALL GOTOLINE
LD A,COLUMN3
CALL GOTOCOL

LD HL,SARAUU
CALL SHOW

POP HL

POP AF

RET _
RO RO Bk ook ok ok ok
s RRERERRER R RO RO RO ook
LCD32_1 PUSH AF
PUSH HL J
CALL OFFLCD
CALL DELAYK
CALL INITLCD
CALL CLRSCR
CALL PAGE1

LD A,LINE2

CALL GOTOLINE
LD A,COLUMNG
CALL GOTOCOL

LD HL,AKEI

CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,SARAE
CALL SHOW

LD A,LINE3

CALL GOTOLINE
LD 4,COLUMN1
CALL GOTOCOL

LD 'HL,HEEP

CALL SHOW

LD HL,YAK

CALL SHOW



LD HL,ANG
CALL SHOW

LD HL,DEK
CALL SHOW

LD HL,SARAAA
CALL SHOW

LD HL,PAN
CALL SHOW

LD HL,MAR
CALL SHOW

LD HL,ANG
CALL SHOW

‘LD A,LINE4
CALL GOTOLINE
LD A,COLUMNS
CALL GOTOCOL
LD HL,SARAAUE
CALL SHOW

LD A,LINES
CALL GOTOLINE
LD A,COLUMNT
CALL GOTOCOL
LD HL,HEEP
CALL SHOW

LD BL,SHIP
CALL SHOW

LD A,LINE6
CALL GOTOLINE
LD 4,COLUMNG
CALL GOTOCOL
LD HL,XTRAZ
CALL SHOW

LD A,LINE7
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,STAR
CALL SHOW

LD HL,STAR



CALL SHOW
LD HL,STAR
CALL SHOW
LD HL,KAI
CALL SHOW

LD HL,DEK
CALL SHOW
LD HL,PLAR
CALL SHOW

LD HL,MAR
CALL SHOW
LD; HL,XTRA3
CALL SHOW
LD A,LINES
CALL GOTOLINE
LD A,COLUMNG
CALL GOTOCOL
LD HL,SARAU
CALL SHOW
CALL PAGE2
LD A,LINE3
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,KAI
CALL SHOW

LD A,COLUMNG
CALL GOTOCOL
LD HL,BAIMAI
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,TAHAN
CALL SHOW

LD A,LINES
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,ANG



CALL SHOW

LD A,LINE6
CALL GOTOLINE
LD A,COLUMN4
CALL GOTOCOL
LD HL,SARAI
CALL SHOW

LD A,LINE7
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,YAK
CALL SHOW

LD HL,KAI
CALL SHOW

LD BL,SARAAA
CALL SHOW

LD HL,LING
CALL SHOW

LD BL,KAI
CALL SHOW

LD BL,STAR
CALL SHOW

LD HL,STAR
CALL SHOW

LD HL,STAR
CALL SHOW
POP- HL

POP AF

RET
SEREREREREERE R R RO O o kR ok
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LCD4:  PUSH AF '
PUSH HL

CALL OFFLCD
CALL DELAYK
CALL INITLCD
CALL CLRSCR
CALL PAGE1



LD A,LINE2
CALL GOTOLINE
LD A,COLUNN?
CALL GOTOCOL-
LD HL,HUN
CALL SHOW

LD A,LINE3
CALL GOTOLINE
LD A,COLUKN3
CALL GOTOCOL
LD HL,KAI
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,NANE
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,BAINAI
CALL SHOW

LD A,LINE4
CALL. GOTOLINE
LD A,COLUNN4
CALL GOTOCOL
LD HL,SARAU
CALL SHOW
CALL PAGE2

LD A,LINE2
CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL
LD HL, BUN
CALL SHOW

LD A,LINE3
CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL



LD HL,BAINAI
CALL SHOW

LD, HL, TORTOA
CALL SHOW

Lb HL,SHIP

CALL SHOW

LD HL,STOP

CALL SHOW

LD HL,STOP

CALL SHOW

LD HL,STOP

CALL SHOW

POP HL

POP AF

RET

SRR RRE R RO R RO OO OO R Rk
SRRERERERERREER R R RHOERE R R R R R R HRHOE ROk R O R R Rk
LCD6:  PUSH AF
PUSH HL

CALL OFFLCD
CALL DELAYK
CALL INITLCD
CALL CLRSCR
CALL PAGE1
LD, A, LINE2

CALL GOTOLINE
LD A,COLUMNT
CALL GOTOCOL

LD HL,HUN

CALL SHOW

LD A,LINE3

CALL GOTOLINE
LD A,COLUNN3
CALL GOTOCOL

LD HL,KAI

CALL SHOW

LD HL,SHIP

CALL SBOW

LD HL,NANE



CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,BAINAI
CALL SHOW
LDEA,LINEA
CALL GOTOLINE
LD A,COLUMN4
CALL GOTOCOL
LD HL, SARAU
CALL SHOW
CALL PAGEZ2

LD A,LINEZ
CALL GOTOLINE
LD A,COLUKN2
CALL GOTOCOL
LD* HL, SARAI
CALL SHOW
LD: A, LINE3
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LDt HL, SARAAA
CALL SHOW

LD HL,NGU
CALL SHOW

LD HL, HNOO
CALL SHOW

LD HL,TAHAN
CALL SHOW

LD HL,ANG
CALL SHOW

LD HL,HNOO
CALL SHOW

LD A,LINE6
CALL GOTOLINE
LD A,COLUNN2



CALL GOTOCOL -
LD HL,BAINAI
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,TABAN
CALL SHOW

POP HL

POP AF

RET

SRR R R R R R RO R
SRR R R RO RO R
LCD7:  PUSH AF
PUSH HL

CALL OFFLCD
CALL DELAYEK
CALL INITLCD
CALL CLRSCR
CALL PAGE1

LD A,LINEZ

CALL GOTOLINE
LD A,COLUNNT
CALL GOTOCOL

LD HL,HUN

CALL SHOW

LD A,LINE3

CALL GOTOLINE
LD A,COLUNN3
CALL GOTOCOL

LD HL,KAI

CALL SHOW

LD HL,SHIP

CALL SHOW

LD HL,NANE

CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,SHIP

CALL SHOW



LD HL,BAINAI
CALL SHOW

LD A,LINE4
CALL GOTOLINE
LD A,COLUMNA
CALL GOTOCOL
LD HL,SARAU
CALL SHOW
CALL PAGE2

LD A,LINE2
CALL GOTOLINE
LD A,COLUNN2
CALL GOTOCOL
LD HL,SARAI
CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,SARAAUE
CALL SHOW

LD A,LINE3
CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL
LD HL,SARAAA
CALL SHOW

LD HL,NGU
CALL SHOW

LD HL,HNOO
CALL SHOW

LD HL,BUFFALO
CALL SHOW

LD HL,HNOO
CALE SHOW

LD A,LINEG
CALL GOTOLINE
LD A,COLUMN2
CALL GOTOCOL
LD HL,BAINAI
CALL SHOW



LD HL,SARAAR
CALL SHOW

LD HL, TAHAN
CALL SHOW

POP HL

POP AF

RET

SEEERH R PR THANKSHF R R R R R R R
T L
LCD8:  PUSH AF
PUSH HL

CALL OFFLCD
CALL DELAYE
CALL INITLCD
CALL CLRSCR
CALL PAGE1

LD A,LINES

CALL GOTOLINE
LD A,COLUMN3
CALL GOTOCOL

LD HL,TTAB

CALL SHOW

LD ML,HTAB

CALL ‘SHOW

LD HL,ATAB

CALL SHOW

LD HL,NTAB

CALL SHOW

LD HL,KTAB

CALL SHOW

LD HL,STAB
CALE SHOW

CALL PAGE2

LD A,LINE4

CALL GOTOLINE
LD A,COLUNN2
CALL GOTOCOL

LD HL,YTAB
CALL SHOW



LD HL,OTAB
CALL SHOW

LD HL,UTAB
CALL SHOW

LD HL,STOP
CALL SHOW

LD HL,STOP
CALL SHOW

POP HL

POP AF

RET
PR p— gL e L E LT R RS L i
SRR TR R R R RO
LCD9:  PUSH AF
PUSH HL

CALL OFFLCD
CALL DELAYEK
CALL INITLCD
CALL CLRSCR
CALL PAGE1

LD A,LINE3
CALL GOTOLINE
LD A,COLUMNS
CALL GOTOCOL
LD HL,HUN
CALL SHOW

LD A,LINE4
CALL, GOTOLINE
LD A,COLUNNG
CALL GOTOCOL
LD HL,BAINAI
CALL SHOW

LD HL,TORTOA
CALL SHOW

LD HL,SHIP
CALL SHOW
CALL PAGEZ

LD A,LINE4
CALL GOTOLINE



LD A,COLUNN1

CALL GOTOCOL

LD HL,STOP

CALL SHOV

LD HL,HEEP

CALL SHOW

LD HL,MAR

CALL SHOW

LD HL,DEK

CALL SHOW

ENT: CALL XEYA
LD A, (HL) 3 VALUE IN QF005H
CALL CHECK2

LD A,B

CP OEEH

JR NZ,ENT

LD HL,O0F052H

LD A,0AH

LD (HL),A

POP HL

POP AF

RET

SRRk ok o HUARELUNS & PONGRR ok kok ok lob kb ik ok ok ok lob bk ioblok ok ook
SREER O R R R R RO OHRROHOH O RO ROk
Isi: PUSH AF ~
PUSH HL

LD A,LINE2

CALL GOTOLINE

LD -A,COLUMN1

CALL GOTOCOL

LD* HL, BEEP

CALL SHOW

LD HL,WAN

CALL SHOW

LD HL,LING

CALL SHOW

LD HL,SARAUM
CALL SHOW



LD HL,SARAO
CALL SHOW

LD HL,PAN

CALIL, SHOW

LD HL,NGU

CALL SHOW

LD A,LINE1

CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL

LD HL,HUN

CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,SARAUMHIGH
CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,SARAOHIGH
CALL SHOW

POP HL

POP AF

RET

RO RO R R SEE Kk PRAREY Akbkk kb Rk bk ko ob oot ok sk ik
T e g
IS2:  PUSH AF
PUSH HL

LD A,LINE2

CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL

LD HL,TIGER
CALL SHOW

LD HL,PAN

CALL SHOW

LD HL,SHIP

CALL SHOW

LD HL,SARAA
CALL SHOW



LD HL,YAK

CALL SHOW

LD HL,SARAAR

CALL SHOW

LD A,LINE1

CALL GOTOLINE

LD A,COLUMN1

CALL GOTOCOL

LD HL,XTRA4

CALL SHOW

POP HL

POP AF

RET

$RREEEbHE RO SEERFLOME kbbb iokiokiokiopick ook ko ok iobloklok ok kb ko
s ORI HO RO R ok Rsb RO ROk
153: PUSH AF

PUSH HL

LD A,LINE2

CALL GOTOLINE

LD A,COLUMN1

CALL GOTOCOL

LD HL,TIGER

CALL SHOW

LD HL,LING

CALL SHOVW

LD HL,MAR

CALL SHOW

LD A,LINE1

CALL GOTOLINE

LD A,COLUKN1

CALL GOTOCOL

LD HL,XTRAS

CALL SHOW

POP HL

POP AF

RET

ok ekok bR ERRERE S AT HORN kb kb kkiok ok ok ok ok lebiob kbbb ok ok ok ok &
3 BB B R O BEOEOE bR RO OREOE R bR Rk Rk
I54: PUSH AF



PUSH HL

LD A,LINE2

CALL GOTOLINE
.LD A,COLUNN1
CALL GOTOCOL

LD HL,TIGER
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL, TONG
CALL SROW

LD HL,SHIP

CALL SHOW

LD A,LINEL

CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL

LD HL,TIGERHIGH
CALL SHOW

POP HL

POP AF

RET

SRRERERR RO RANAKE T VRO R R RO E bk ok
$EREOE OB RO RO O R RO R Rk bk
1S5:  PUSH AF
PUSH HL

LD A,LINE2

CALL GOTOLINE
LD A,COLUNNI
CALL GOTOCOL

LD HL,PAN

CALL SHOVW

LD HL,SHIP

CALL SHOW

LD HL,SARAA
CALL SHOW

LD HL,SHIP
CALL SHOW

LD HL,SARAAR



CALL SHOV

LD HL,MAR

CALL SHOV

LD HL,BLANK

CALL SHOW

LD HL,FOUR

CALL SHOW

POP HL

POP AF

RET

SRR R 3 KK LONGER TOEV bk kk b ok ook ook kR b ook ok lokok ok
Lt e L e e i id L
IS6:  PUSH AF

PUSH HL

LD A,LINE2

CALL GOTOLINE

LD A,COLUKN1

CALL GOTOCOL

LD HL,BUFFALO

CALL SHOW

LD HL,LING

CALL SHOW

LD HL,ANG

CALL SHOW

LD HL,NGU

CALL SHOW

LD HL,SARARA

CALL SHOW

LD HL,TORTOA

CALL SHOW

LD HL,YAK

CALL SHOW

POP HL

POP AF

RET

$RRE R ERR R R ENAT TONAL¥CONVENT TONK CENTERSH bk kb bbbk ok kb bk ok
$REEE R RO R RO ROk ok
1S7:  PUSH AF

PUSH HL



LD A,LINEZ2
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,SALA
CALL SHOW

LD HL,HNOO
CALL SHOW

LD HL,YAK
CALL SHOW

LD HL,PLAR
CALL SHOW

LD HL,SHIP
CALL SHOVW

LD HL,SARAA
CALL SHOV¥

LD HL,CHANG
CALL SHOW

LD HL,MAR
CALL SHOW

LD A,LINE1
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,SALAHIGH
CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,EARAN
CALL SHOW

LD HL,PLARHIGH
CALL SHOW

LD A,LINE3
CALL GOTOLINE
LD A,COLUMN1
CALL- GOTOCOL
LD HL,SARAUU
CALL SHOW

LD A,COLUMN7



CALL GOTOCOL

LD HL,SARAU

CALL SHOW

POP HL

POP AF

RET

SRR R RO SUREKHUNAR VI TR O
i o e T e L el L

1S8:  PUSH AF
PUSH HL

LD A,LINE2
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,TIGER
CALL SHOW

LD HL,KHAI
CALL SHOW

LD HL,MAR
CALL SHOW

LD HL,WAN
CALL SHOW

LD HL,TAHAN
CALL SHOY

LD A,LINE1
CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL
LD HL,TIGERHIGH
CALL SHO¥

Lb A,LINE1
CALL GOTOLINE
LD A,COLUNN4
CALL GOTOCOL
LD HL,SARAI
CALL SHOW

LD A,LINE3
CALL GOTOLINE



LD A,COLUMN1

CALL GOTOCOL

LD HL,SARAU

CALL SHOW

LD HL,SARAU

CALL SHOW

POP HL

POP AF

RET .

s BERE R RO R R ASORER bbbk koo o koo ok ok
$REEEHE R O RO R RO R R ok
IS9:  PUSH AF

PUSH HL

LD A,LINE2

CALL GOTOLINE

LD A,COLUMN1

CALL GOTOCOL

LD HL,ANG

CALL SHOW

LD HL,SARAO

CALL SHOW

LD HL,SALA

CALL SHOW

LD HL,KAI

CALL SHOW

LD A,LINE1

CALL GOTOLINE

LD A,COLUMNZ

CALL GOTOCOL

LD HL,SARAOHIGH

CALL SHOW

LD HL,SALAHIGH

CALL SHOW

POP HL

POP AF

RET

$ERHRERE RO R R R ASOR R KPECHARARRIR R kbbb ob ok b bRk bk ok ok ok
SEEHEHEHHR RO RO E RO R R R



1510:  PUSH AF
PUSH HL

LD A,LINE2

CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL

LD HL,ANG

CALL SHOW

LD HL,SARAO
CALL SHOW

LD HL,SALA
CALL SHOW

LD HL,KAI

CALL SHOVW

LD HL,SARAAA
CALL SHOVW

LD HL,PAN

'CALL SBOVW

LD HL,CHANG
CALL SHOW

LD HL,SHIP

CALL SHOW

LD A,LINEL

CALL GOTOLINE
LD A,COLUMN2
CALL GOTOCOL

LD HL,SARAOHIGH
CALL SHOW

LD HL,SALAHIGH
CALL SHOW

POP HL

POP AF

RET
SHRRRERE R COTHRRR R KRR K F R OO K
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IS11:  PUSH AF
PUSH HL

LD A,LINE2

CALL GOTOLINE



LD A,COLUNN1
CALL GOTOCOL

LD HL,ANG

CALL SHOV

LD HL,TIGER
CALL SHOW

LD HL,MAR

CALL SHOW

LD HL,TAHAN
CALL SHOW

LD HL,STOP

CALL SHOW

LD A,LINE1

CALL GOTOLINE
LD A,COLUMN2
CALL GOTOCOL

LD HL,TIGERHIGH
CALL SHOW

POP HL

POP AF

RET

$REERE RO OO RRORRB T Nk SONBRE SRR kR Rk ok ko ok ok ok ob ok ook ¥k
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IS12:  PUSH AF
PUSH HL

LD A,LINE2

CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL

LD HL,SARAO
CALL SHOW

LD HL,SHIP

CALIL, SHOW

LD HL,BAINAI
CALL SHOW

LD HL,HNOO

CALL SHOW

LD HL,TIGER
CALL SHOW



LD HL,HNOO

CALL SHOW

LD A,LINE1

CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL

LD HL,SARAOHIGH
CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,SARAI
CALL SHOW

LD HL,BLANK
CALL SHOW

LD HL,XTRA1
CALL SHOW

POP HL

POP AF

RET

SRR R R KHUA VKK HANGRE Rk ok bk kb ook ook ok ook
s REERE R RO R R ORI R R RO ORI Rk ok ko
IS13:  PUSH 4F ]
PUSH HL

LD A,LINE2

CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL

LD HL,HEEP

CALL SHOW

LD HL,WAN

CALL SHOW

LD HL,YAK

CALL SHOW

LD HL,KHAI

CALL SHOW

LD HL,WAN

CALL SHOW

LD HL,SARAAR
CALL SHOW



LD HL,NGU
CALL SHOW

LD A,LINE1
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,MAITO
CALL SHOW

POP HL

POP AF

RET

$ ERERR RO R SUTRH THI AR SARNFHERE Rk bk kok ok ook ok ook ok ok ok
s BRHOHOER RO O R R OO O ook ok
IS14:  PUSH AF
PUSH HL

LD A,LINE2
CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL
LD HL,TIGER
CALL SHOW

LD HL,TAHAN °
CALL SHOW

LD HL,TONG
CALL SHOW

LD HL,TIGER
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,SHIP
CALL SHOW

LD A,LINE1
CALL GOTOLINE
LD A,COLUNN3
CALL GOTOCOL
LD HL,SARAI
CALL SHOW

LD A,LINE3
CALL GOTOLINE



LD A,COLUMN1
CALL GOTOCOL

LD HL,SARAU
CALL SHOW

LD A,LINE1

CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL

LD HL,TIGERHIGH
CALL SHOW

LD A,COLUNN4
CALL GOTOCOL

LD HL,TIGERHIGH
CALL SHOW

POP HL

POP AF

RET

sRRRREE R RO R MR THROF F I CERF Rk Rk bbbk bk ok ok lokfok ok ok ok
PHEHOE R R RO R bk
IS15:  PUSH AF
PUSH HL

LD A,LINEZ

CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL

LD HL,SHIP

CALL SHOW

LD HL,FUN

CALL SHOW

LD HL,MAR

CALL SHOW

LD HL,STOP

CALL SHOW

LD A,LINE1

CALL GOTOLINE
LD A,COLUMN2
CALL GOTOCOL

LD HL,FUNHIGH
CALL SHOVW



POP HL

POP AF :

RET

S FFEREEEOHOHEEERACHAD AR LADPROAR KRR R bk kRO R R RR R
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1S16:  PUSH AF

PUSH HL

LD A,LINE2

CALL GOTOLINE

LD A,COLUNN1

CALL GOTOCOL

LD HL,SHIP

CALL SHOW

LD HL,CHANG

CALL SHOW

LD HL,PAN

CALL SHOW

LD HL,SHIP

CALL SHOW

LD HL,SARAAR

CALL SHOW

LD HL,VWAN

CALL SHOW

LD A,LINE1

CALL GOTOLINE

LD A,COLUMN4

CALL GOTOCOL

LD HL,MAITO

CALL SHOW

LD A,COLUMN1

CAEL GOTOCOL

LD HL,HUN

CALL SHOW

poP HL

POP AF

RET

SERRREEHE R R KK PANAPUNHIGHSCHOOLAKKHFHER KR RHKRRH IR R RE R
T Tt S T L i
[S17:  PUSH AF



PUSH HL

LD A,LINEZ
CALL GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,PLAR
CALL SHOW

LD HL,SARAAR
CALL SHOW

LD HL,HNOO
CALL ‘SHOW

LD HL,SARAA
CALL SHOW

LD HL,PAN

CALL SHOW

LD HL,HNOO
CALL -SHOW

LD HL,TONG
CALL SHOW

LD A,LINE1
CALL*GOTOLINE
LD A,COLUMN1
CALL GOTOCOL
LD HL,PLARHIGH
CALL SHOW

LD A,COLUMNS
CALL GOTOCOL
LD HL,BUN

CALL SHOW

LD HL,BLANE
CALL SHOW

LD HL,KARAN
CALL, SHOW

POP HL

POP AF

RET

$REEE RO kK CENTRALKPLAZA KRRk kb ik bk oo R R R ok Kok Kok Kok
SRR O O R RO RO RO OR K
IS18:  PUSH AF



PUSH. HL

LD A,LINE2
CALL GOTOLINE
LD A,COLUNN1
CALL GOTOCOL
LD HL,CTAB
CALL SHOW

LD HL,ETAB
CALL, SHOW

LD HL,NTAB
CALL SHOW

LD HL,TTAB
CALL SHOW

LD HL,RTAB
CALL SHOW

LD HL,ATAB
CALL: SHOW

LD HL,LTAB
CALL SHOW

POP HL

POP AF

RET

s R R NOR THEASTH 4 BUSK ¥ TERMINAL bk bk ik ik kb ok ok ok ok ok ok
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IS19:  PUSH AF
PUSH HL

LD 4,LINE2
CALL GOTOLINE
LD A,COLUMNN1
CALL GOTOCOL
LD HL,HEEP
CALE SHOW

LD HL,MAR
CALE SHOW

LD HL,ANG
CALL SHOW

LD HL,CHANG
CALL SHOW

LD HL,TORTOA



CALL SHOW

LD A,LINE1

CAEL GOTOLINE

LD A,COLUNN4

CALL GOTOCOL

LD* HL,SARAI

CALL SHOW

POP HL

POP AF

RET

s F RO R R AR TR R R
s B R R B R R O ER R RO o
Ish0:  PUSH AF

PUSH HL

LD A,LINE2

CALL GOTOLINE

LI A,COLUKN1

CALL GOTOCOL

LD HL,ANG

CALL SHOW

LU HL,TORTOA

CALL SHOW

LD HL,EAI

CALL SHOW

LD HL,STOP

CALL SHOW

POP HL

POP AF

RET

s RRRRR R KRR BANGR R SUESRH Ik kb kb ok bob Kk ok ok ok obiob ok ok ok
SERHREERE RO R O R RO Rk
IS21:  PUSH AF

PUSH HL

LD A,LINE2

CALL GOTOLINE

LD A,COLUMN1

CALL GOTOCOL

LD HL,BAINAI

CALL SHO¥W



shkkkbkkkkid GOTO COLUMNE #kikiokiokkkk
SET COLUMN #
H INPUT COLUMN REG (A)

;
GOTOCOL: PUSH AF
LD A, (CPORT)
Lp C,A
POP AF
OUT (C),A
RET
;
skkkkkiokkbit SET PAGE USER 1 sdckkk
PAGE1:  PUSH AF
LD  4,LCDCTRL1
LD  (CPORT),A
LD  4,LCDDATA1
LD. (DPORT),A
LD  A,LCDREAD1
LD  (RPORT),A
POpP AF
RET
;
shdkkbkkkkkx SET PAGE USER 2 dkkdhk
;
PAGEZ2:  PUSH AF
LD A,LCDCTRLZ
LD  (CPORT),4
LD  A,LCDDATAZ2
LD  (DPORT),A
LD  A,LCDREAD2
LD  (RPORT),A
POP AF
RET
5 ¥klokiokk CLEAR SCREEN #¥kikiokkkibkobk
5 CLEAR SCREEN PAGE1,PAGEZ
CLRSCR: PUSH AF
CALL PAGE1



LD  A,STARTLNO
CALL GOTOLINE

CALL CLEAR

CALL PAGEZ

LD  A,STARTLNO
CALL GOTOLINE

CALL CLEAR

POP AF

RET

;

3 BRkRkkk CLEAR SCREEN#HEEkkfkihks
; SUB PROGRAM CLRSCR
CLEAR:  PUSH DE
PUSH BC

PUSH AF

LD E,LINE1

LD D,08H
ANOTHER: LD A, (CPORT)
LD C,A

LD A,E

CALL WBF

00T (C),A

LD B,48H

LD A, (DPORT)

LD C,A
LLC: LD A,00H
oUT (C),A

CALL WBF

DINZ LLC

INC E

DEC D

LD  4,00H

CP D

JR  NZ,ANOTHER

POP AF

POP BC

POP DE

RET |



I

0

Ehbkkokikx INIT LCD ON dkiokiokdokkok

NITLCD: PUSH HL
PUSH AF

PUSH DE

PUSH BC

CALL PAGE1

LD A, (CPORT)
LD C,A

LD  A,DISPON
0UT (C),A
CALL WBF

LD  A,STARTLNG
0UT (C),A
CALL WBF

CALL PAGEZ2

LD A, (CPORT)
LD C,A

LD  A,DISPON
OUT (C),A
CALL WBF

LD  A,STARTLNO
0UT (C),A
CALL WBF

POF' BC

POP DE

POP AF

POP HL

RET

*ekpkpkpkek INIT LCD OFF kkkkkkkkkkk

FFLCD:  PUSH HL
PUSH AF

PUSH DE

PUSH BC

CALL PAGE1

LD A, (CPORT)
LD C,A



LD  A,DISPOFF
OUT  (C),A

CALL PAGE2

LD A, (CPORT)

LD C,A

LD  A,DISPOFF

OUT (C),A

POP BC

POP DE

POP AF

POP HL

RET

H

3 FERRREREREE CHECK BUSY FLAG LCD kkkfkkkk
H
VBF: PUSH AF

PUSH BC
BUSYi: LD A, (RPORT)

LD C,A

IN  4,(C)

NOP

BIT 7,4

JR  NZ,BUSY1

POP BC

POP AF

RET,

3

SHRROHOHOHOHE DISPLAY LCD ONE CHAR skkkkksorsss
;  DISPLAY ONE CHAR = 8 BYTE
;  INPUT DATA = (STBMAP)
;

DISPLAY: PUSH AF

PUSH BC

PUSH IX

LD  IX, (STBMAP)
LD B,08H

LD 4, (DPORT)
LD C,A

OUTDAT: LD A, (IX+0)



OUT (C),A

CALL WBF

INC IX

DINZ OUTDAT

POP IX

POP BC

POP AF

RET

skbkbkkkkak DATA CHARACTERS GER sokiokikikkkik
BLANK: DB 00H, 0OH, GOH, 00H ;BLANK

DB 00H, 00H, 00H, 00H

TORJAIL: DB 00H,00H,C0EH,0BFH 3!

DB OEH,00H, GO, 0OH

KUMPUD: DB 0OH,O00H,07H,00H ; "

DB O7H,00H,00H, 00H
- NUMBER: DB 00H,24H,0FFH,24H ; %

DB 24H,0FFH, 240,008

DOLLAR: DB 08H,54H,54H,0FEH ; $
DB 54H,54H, 201, 00H

PERCENT: DB 86H, 46H,20H,10H ; *
DB 08H,0C4H,0C2H,00H

AMPER: DB 60H,94H, 8EH, 9AH
DB 6EH, 44H,0BOH,80H

APOS: DB O0OH, 00H, 00H, 05H
DB 03H,00H,06H,00H
WOPEN: " DB 0OH,00H, 3CH, 42H
DB 81H,00H,00H,00H

WCLOSE: DB 00H,00H, 00H, 81H
DB 42H, 3CH, 00H, 00H

STAR: DB 00H,08H, 2AH,1CH ; *
DB 1CH, 2AH, 08H, 00H

PLUS: DB OOH,08H,08H,3EH ; +
DB 3EH,08H,08H,00H

COMNA: DB OOH,00H,00H,0A0R 3,
DB 60H, 0O, 00X, 00H

NINUS: DB 0OH,08H,08H,08H ; -
DB 08H,08H, 08H,00H

e
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STOP: bB 00H,00H,00H,0COR 5.

DB 0COR,00H,00H,00H

SLASH: DB 00H,0COH, 30H, 188 3/

DB, 0CH, 03H, GOH, 0OH,

ZERO: bB 00H,7EH,0CiH,0B1H; O

DB 8DH,83H, TEH, 00K

ONE: DB OOH,O0H,82H,0FFH ; 1

DB 80H, GOH, 00H, 00H

TNO: DB 0OH,86M,0C1H,0A1H ;

DB 91H,89H, 86H, OO

THREE: DB

DB 89H, 89H, 76H, 0OH

FOUR: DB

DB 42H,0FFH, 400, 00H
FIVE: DB
DB 85H,49H, 30H, 00H
SIX: DB
DB 89H, 89H,70H, 00H
SEVEN: DB
DB 31H,ODH, 03H, 00H
EIGHT: DB
DB 89H, 89H, 76H, O0H
NINE: DB
DB 91H, 49H, 3EH, 00H
COLON: DB
DB 66H,00H, 00H, 0OH
SEMI: DB
DB 36H,00H, 00H, 0CH
LESS: DB
DB -42H, 81H, GOH, 0OH
EQUAL: DB
DB 24H, 24H, 00H, 00H
MORE: DB
DB 24H, 18H, 0OH, 00H
QUES: DB
DB 0B5H,09H,06H,00H
ATAB: DB

DB 12H, 14H,0F8H, 00H
BTAB: DB

00H,42H{81H,89H
60H,50H, 48H, 44H
4EH, 85H, 851, 85H
00H, 7CH,92H, 83H
60X,03H,01H,0C1H
00X, 76H, 89H, 89H

00H,0EH,91H,91H

00N, 00H, O0H, 66H

00H, 00H, 80H, 7T6H

00H,00H, 18H, 24H

00N, 24H, 241, 24H

00H,00H,81H,42H ;

001,061, 09H, 0DH

OF8H, 14H, 128, 11H

81H,0FFH, 89H, 89H

.
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DB 89H,89H, 76H, 00H

CTAB: DB OOH,3CH,42H,81H ;
DB 81H,681H,42H, 60H

DTAB: DB 81H,0FFH,818,81H
DB 81H, 42H, 3CH, 00H

ETAB: DB 81H,O0FFH,89H,89H
DB 9DH,81H,0E3H,00H

FTAB: DB 81H,O0FFH,89H,09H
DB’ 1DH,01H,03H, 00H

GTAB: DB OOH,7EH,81H,81H

DB 91H,51H,0F6H,00H

HTAB: DB GOH,OFFH,08H,08H
DB 08H,08H,0FFH,008

ITAB: DB 00H,00H,81H,0FFH
DB 81H,C0H, 00H, 00H

JTAB: DB 00H, 40H, 80H,80H ;
DB 81H,7FH,01H,00H

KTAB: DB 81H,0FFH, 898, 148 ;
DB 22H,0C1H,81H,80H

LTAB: DB 00H,81H,0FFH,81H
DB 80H, 80H,0COH, 00H

MTAB: DB OFFH,02H,04H, 188 ;
DB 04H,02H, OFFH, 00H

NTAB: DB 81H,0FFH, 838, 0CH
DB 18H,61H,0FFH,01H

OTAB: DB 00H, 7ER,81H,81H
DB 81H,81H, 7TEH,00H

PTAB: DB 00H, 81H,0FEH, 918 ;
DB 11H,11H,OEH,00H

QTAB: DB 00H,7EH,81H,91H
DB 0A1H,0C1H,7FH,80H

RTAB: DB 81H,0FFH,89H, 190 ;
DB 29H,0CSH, 86H, 80H

STAB: DB 00H,OE6GH, 49,898
DB 91H,92H,67H, 00K

TTAB: DB 03H,01H,81H,0FFH ;

DB &1H,01H,03H, GOH

UTAB: DB 01H,7FH,81H,80H ; U
DB 80M,81H,7FH,01H '

-
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VIAB: DB O7H,18H,60H,80H ;5 V
DB 60H, 18H,0FH,00H

WTAB: DB 3FH,0CO0H,20H,10H ; ¥
DB 204,0C08,3FH,00H
XTAB: DB 0C3H,27H,18H,18H 5 X
DB 18H,27H,0C3H,00H
YTAB: DB 01H,03H,84H,0F8H ; Y
DB 84H,03H,01H,00H
ZTAB: DB 0C3H,0A1H,91H,89H ; Z

DB 85H,83H,0C1H,00H

3 CHARACTERS THAI

KAT: DB QOH,0FAH,05H,01H
DB 01H,01H,0FEH,00H

KHAI: DB 0OH,02H,05H, 0FEH
DB 80H,7FH, GOH,00H

BUFFALO: DB OFEH,21H,11H,29H
DB 11H,014,0FEH,00H

RAKANG: DB 62H,95H,0F2H, 298
DB 46H,80H,0FFH,00H

NGU: DB OOH, 10H, 20H, 42H
DB 85H,0FEH,00H,00H

JAN: DB 02H,01H,09H,15H
DB 79H,81H,0FEH,00H

CHING: DB 12H,0E9H,0B1H,41H
DB 21H,0FEH,0AOH, 40K

CHANG: DB 02H,75H,8DH, 86H
DB 84H,07AH,01H,00H

S00: DB 02H,05H,02H,0FDH
DB 82H,7DH,00H,00H

CHER: DB TAH,0A5H,41H,41H
DB 0A1H,7EH, 40H,0FFH

YING: DB TAH,0A5H,41H,01H
DB OFEH,80H,80H,0FFH

YINGLOW: DB 00H,00H,00H, 00H
DB 06H,06H,04H,02H

CHADA: DB 42H,045H,79H,01H
DB 014,014, 0FEH,80H



CHADALOW: DB 0OH,00H, 02H, 051
DB 02H,05H,07H, 00K

PATAK: DB 42H,045H,78H,01H
DB 81H,01H,OFEH, 00H

PATAKLOW: DB 02H,05H,02H, 05H
DB 02H,04H,07H, 00K

TORTAN: DB 00H,02H, 15H, 2DH
DB OF5H,85H, 7AH, 01H

TORTANLOW: B 10H, 28H, 10H, 28H
DB 14H, 2AH, 1EH, 00H

MONTO: DB 02H,0E5H, 12H,08H
DB 06H,02H, OFFH, 00H

TORTHOA: DB OFEH, 118, 2AH, 52H
DB 0A2H,7EB, A0H, OBFH

NANE: DB 7AH,0A5H, 41H, OFEH
DB 40H,0FFH,0AOH, 40H

DEK: DB OFEH, 818,498, 358
DB 19H,01H, OFEH, 00H

TORTOA: DB OFEH, 818,498, 360
DB 19H,01H,OFEH, 00H

TUNG: DB 7AH,0A5H,41H,01H
DB 01H,01H, OFEH, 00H

TAHAN: DB 02H,0F5H, OEH, 048
DB 02H,01H, OFEH, 00H

TONG DB 00H,02H,05H, OFDH
DB 85H, 85H, 0FAH,01H

HNOO: DB 02H,0F5H, 8EH, 408
DB 20H,0FFH,0AOH, 40H

BAIMAI: DB 02H,85H, OFEH, 80H
DB 80H, 80H, OFFH, 00H

PLARRIGH: DB 0OH, 00H, 00H, 00H
DB 00H, 0OH, OFGH, 000

PLAR: DB 02H,05H, OFEH, 808
DB BOH, 80H, OFFH, 00H

PUNG: DB 00H, 7EH, 85H, 42H
DB 40H,80H, TEH, 00K

PHAHIGH: DB 0OH, 00H, 00K, 00H
DB 00H, 60H, 0FOH, O0H

PHA: DB 0OH,7EH, 85H, 42H



DB 40H,80H, 7FH,00H

PAN: DB 02H,05H,0FEH, 40H

DB 30H, 40H,O0FFH,00H

FUNHIGH: DB 00OH,00H,00H,00H

DB OOH,00H,GFCH,00H

FUN: DB 02H,05H, OFEH, 40H

DB 30H, 40H,0FFH,00

POA: DB 42H,0A5H,798,01H

DB 01H,01H,OFEH,00H

MAR: DB 42H,0A5H, OFEH, 20H

DB 20H, 40H, OFFH,00H

YAK: DB 00H,BEH,85H,92H

DB 80H,80H,0FFH,00H

SHIP: DB 00OH,02H,05H,05H

DB 45H,0A5H,7AH,01H

LU: DB OOH,7AH,0A5H, 41H

DB 01H,01H,QFEH,00H

LULOW: DB OOH,00H, 00H, 00H

DB O0H,00H,OFH,00H

LING: DB 02H,71H,0A9H, 45H

DB O9H,11H,0FEH,00H

WAN: DB 0OH,02H,01H,01H

DB 41iH,0A1H,7EH,00H

SALAHIGH: DB 00H,00H, 00X, 0CH

DB OCH, 80H,50H, 20H

SALA: DB T7EH,81H,7SH,15H

bB 09H,01H, OFEH,00H

RUSI: DB 02H,85H, OFEH, 80H

DB 98H,90H,0FFH, 108

TIGERHIGH: DB 00OH,00H,00H, 00H

DB 0OH, 80H, 501, 20H

TIGER: DB 02H,71H,0ASH, 45H

DB 09H,11H,O0FEH,00H

HEEP: DB 02H,0FDH, 26H, 10H

DB 0AH,0DH,O0FAH,00H

JURAHIGH: DB 0OH,00H,0CH, 00H

DB 40H,0A0H,0COH, 20H

JURA® DB 02H,0F5H, 4EH, 20H

DB 20H, 40H,OFFH, 00H



ANG: - DB O0OH,72H,0A9H,91H
DB 81H,81H, TEH, GOH

HBOOKHIGH: DB 00H, 00H, GOH, 00K
DB 0OH, 00H, 0AOH, 40H

BOOK: DB 00H, 72H, 0ADH, 958
DB 83H,81H, TEH, 00K

SARAA: DB 00H, 66H, 55H, 0AAH
DB 88H, 44H, 221, 00H

TOAKUB: DB OOH, 14H, 14H, 14H
DB 14H,14H,GO0H, 00K

SARAAR: DB 0OH,02H,01H,01H
DB 01H,01H,OFEH, 00H

SARAUNHIGH: DB 20H,50H, 50H, 20H
DB QOH, 00K, 00K, 00K

SARAUN: DB 00H,02H,01H,01K
DB 01H,01H,OFEH,00H

SARAAA: DB 00H, 7FR, GAOH, 408
DB 00H, 00K, 00H, 00K

SARAAIR: DB 0OH, 7FH, 0AOH, 408
DB TFH, 0AUH, 408, 00H

SARAOHIGH: DB 10H, 28H, 0E8H, 08H
DB 081, 08H, 00H, 00H

SARAO: DB. 00H, 00H, OFFH, 0COH
DB’UOH,OOH,OOH,OOH

MA%HOONHIGH: DB 38H, 34H,04H, OFCH
DB _00H, 00K, 00H, 00K

MAINOON: DB 00H,00H, 00H, OFFH
DB 0COH, 00H, 00H, 00H

MALAIHIGH: DB 08H, 10H, 20H, 10H
DB OF8H,00H, 00H, 0CH

MALAI: DB 00H, 00H, 00H, 00H
DB OFFH, 0COH, 00H, 00H

YAMOK: DB 00H,0FGH, ODOH, 20H
DB 10H, 10H, OFOH, 00H

YAMOKLOW: DB OOH, 00H, 18H, 04H
DH 02H,02H,01H, 00K

PAIYAN: DB 08H, 14H, 10H, 10H
DB 08H, 04H, OFEH, 00H

SARAU: DB 00H, 0OH, QOH, 00K

ITUORN- VIO OCIT, TUM FFIT

DB 44H,44H,22H,11H



TEEHAN: DB
DB 41H,ATH, 24H,17H
TAWABAN: DB
DB AEH, 44H, 20H, 10H
AKEI: DB
DB 50H, 50H, 66H, 00K
TOF: DB
DB 54H,54H,62H,01H
TEEI: DB
DB 52H,5EH, 68H, 07H
TAVAL: DB
DB 52H,57H,62H, 02K
KARANI: DB
DB 50H,5CH, 6AH, 01K
AKEE: DB
DB 50H, 50H, 7BH, 00K
TOE: DB
DB 54H,52H, T9H, 00K
TEEE: DB
DB 5EH,54H,7AH,01H
TAWAE: DB
DB 57H,52H, TAH, 00
XTRAL: DB
DB 10H, 8EH, 48H, 30K
XTRA2: DB
DB 78H,00H, OF8H, 00H
XTRA3: DB
DB 80H, 80H, 80H, BOH
XTRA4: DB
DB 30H,0BBH, 508, 208
XTRAS: DB
DB 30H,0B8H,50H, 208
XTRAG: DB
DB 50H,58H, 63H, 78H
ORG OEFFEH
DB 96H,0A3H

ORG OFZ200H

70H,57H, 75K, 42H

70H,50H, 741, 440

00H, 60H, 50H, 50H

G6OH,60H,52H, 56H

0OH,6EH,5AH,54H

00X, 60K, 50H,52H

0OH, 60H, 50H, 50H

601, 50H, 50H, 50H

60H,52H,56H, 54H

6EH,5AH, 54H,52H

60H, 50H,52H,52H

00N, 10H, 28H, 30H

00H,00H, 00H, 00H

80H, 80H, 80H, 80H

30H, 28H, 28H, 281

30H, 28H, 28H, 281

0OH, 30H, 48H, 48H



shikiobikk RAM AREA kbkkbickbrior
CPORT: DS 1H
DPORT: DS 1H
RPORT: DS 1M
STBHAP: DS 2H
END
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sEREEREE RO RRE OB EOHOEOEBERBE ROk R R R bR

H PROGRAM CONTROL IN/OUT CHECKING MACHINE
H FOR
H MRT PROJECT

s bR b EHEEEbPREEEEOEBEOEBEEOE OB ook oo ok o

ORG 2000H

5
CTROL: EQU 43X ; CONTROL 8255
CPORT: EQU 42H ;SENSORS AND I/P DATA
BPORT: EQU 41H 30/P CONTROL ACTION
APORT: EQU 4CH ;STATION AGENCY
AELT1: EQU 8000H ;1st. TRACK LOGIC ADDRESS
AELT2: EQU 800ZH ;2nd TRACK LOGIC ADDRESS
ALCT1: EQU 8004H ;1st. COUNTER ADD.
ALCT2: EQU 8006H ;2nd COUNTER ADD.
FSBA1l: EQU 8008H sFINAL START BIT ADD.(T1)
FSBAZ: EQU 800AH sFINAL START BIT ADD. (T2)
BITSA: EQU 800CH sBIT STATUS ADD.
DTBY1: EQU B80ODH 31st BYTE DATA ADD.
DTBYZ: EQU 80O0FH ;2nd BYTE DATA ADD.
DTBYS: EQU 8015H ;5th BYTE DATA ADD.
COUNT1: EQU 8100H 31st TRACK COUNT.ADD.
COUNT2: EQU 8500H ;2nd TRACK COUNT.ADD.
LOGMEN: EQU 8900H ;sLOGIC STATE ADD.
3
ORIGIN: LD SP,9FFFH sPROVIDE SP 839FFFH

LD HL,8000H ;CLEAR RAM (8000H-9FFFH)

LD DE,SFFFH
CLRAM: LD A,00

LD (HL),A

INC HL

DEC DE

LD A,E

OR D

JR NZ,CLRAM

LD 4,99H s CONTROL 8255



OUT (CTROL),A
: .
5 bbb kobkbkk ik INPUT TICKET CHECK #kdkikiokkkidibibrbitih
DTREAD: LD C,CPORT ;CHECK TICKET INSERTED
CARDIN: IN D, (C)

BIT 3,D

JR NZ,CARDIN

LD A,41H

OUT (BPORT), A sFEED FORWARD TICKET

CRDOUT: IN D, (C) s1/P SENSOR RELEASE
BIT 3,D
JR Z,CRDOUT

LD B,O0FFH
LOOP2: LD C,O0FFH
LOOP1: IN A, (CPORT)

BIT 0,4

JR NZ,STRD

DEC C

JR NZ,LOOP1

DJNZ LOOP2

JR DTREAD

3 BekkbbbblokobobkEkk DATA READING sekdkicbkbicbikbiokiobiobior ok k

H 1st TRACK
STRD: CALL DELAY1

LD HL,LOGMEM sLOGIC MEMORY

LD IX,COUNT1 ;1st TRACK COUNTER MEMORY
STEND1: IN A, (CPORT)

BIT 4,4 ;1st RISING EDGE SENCE

JR NZ,LOGT1

BIT 0,A sNO RISING EDGE SENCED THEN
JR'NZ,STEND1 ;FEED TICKET BACK
JP FDOUT

LOGT1: SET 4, (HL) sNOTIFIED LOGIC IN MEMORY



RDEND1: LD A, (HL)

BIT 4,4

JR Z,HEDG1

LD BC, (ALCT1) s INCREASE 1st TRACK COUTER
INC BC 3 IN MEMORY

LD (ALCT1),BC

IN A, (CPORT)

BIT 4,A sFALLING EDGE SENCE
JR NZ,COM1

INC HL

RES 4, (HL)

JR LEDG1

HEDG1: LD BC, (ALCT1)
INC BC
LD (ALCT1),BC
IN A, (CPORT)
BIT 4,4 ;RISING EDGE SENCE
JR Z,COM1
INC HL
SET 4,(HL{

-.

LEDG1: CALL SAVT1 3COLLECT No. COUNTER
COM1: IN A, (CPORT) s IN MEMORY
BIT 0,4
JR NZ,RDEND1
CALL DELAY2
LD (AELT1),HL
LD A, 430
OUT (BPORT),A sFEED BACK TICKET TO CHECK
CALL DELAY1 s2nd TRACK

BACK: IN A, (CPORT)
BIT 3,4
JR NZ,BACK
LD A,41H
OUT (BPORT),A sFEED FORWARD
CALL DELAY1



STD:

STENDZ:

LOGT2:
RDEND2Z:

-e

HEDG2:

IN A, (CPORT)
BIT 0,4
JR Z,8TD
CALL DELAY1

2nd TRACK

LD HL,LOGMEX
LD IY,CGUNT2
IN A, (CPORT)
BIT 5,4

JR NZ,L0GT2

BIT 0,4
JR NZ,STEND2
JP FDOUT

SET 0, (HL)
LD A, (HL)
BIT 0,4
JR Z,HEDG2

LD DE, (ALCT2)
INC DE

LD (ALCTZ2),DE
IN A, (CPORT)
BIT 5,4

JR NZ,COM2
INC BL

RES 0, (HL)

JR LEDG2

LD DE, (ALCT2)
INC DE

LD (ALCT2),DE
IN A, (CPORT) .
BIT 5,4

JR Z,CONM2

INC HL

s;LOGIC MEMGRY
;2nd TRACK COUNTER MEMORY

s1st RISING EDGE SENCE

;NO RISING EDGE PRESENT THEN
sFEED TICKET BACK

sNOTIFIED LOGIC IN MEMORY

s INCREASE 2nd TRACK COUNTER
s IN MENORY

sFALLING EDGE SENCE

sRISING EDGE SENCE



LEDG2:
CON2:

SUB1:
SUB2:

.y

-e

we

SET 0, (HL)

CALL SAVTZ sCOLLECT 2nd TRACK COUNTER
IN A, (CPORT) s IN MEMORY
BIT 0,4

JR NZ,RDEND2
CALL DELAYZ2

XOR A ;CLEAR CARRY FLAG &
LD (AELT2),HL ;PUT THE END OF LOGIC MEN.
LD BC, (AELT1)

SBC HL,BC -

JR NC,SUB1

LD HL, (AELT1)

JR SUBZ

LD HL, (AELT2)

INC HL

LD (HL),OFFH

LD A, 40H

OUT (BPORT), A

$ebbktobkriobkk DATA CREATION #kkktiobkkkrkk

LD DE, LOGMEX ;1st TRACK DATA CREATION
LD IX,COUNT1

CALL START

LD (FSBA1),IX

LD HL,DTBY1

CALL DATCH

LD DE, LOGKEK ;2nd TRACK ‘DATA CREATION
LD IX,COUNT2

CALL START

LD (FSBAZ),IX

LD HL,DTBY5

CALL DATCH

NOP

NOP

NOP



-e

-

DIST:

CDEXT:

ws

CREXT:

MSTOP:

Y]

we

LD C,APORT

IN B, (C)

IN A, (CPORT)
BIT 2,A

JR NZ,DIST

LD A, (DTBYZ2)
CP B

JP NZ,FDOUT
LD A,71H

OUT (BPORT),A
CALL DELAY4
LD A,31H

OUT (BPORT),A
CALL DELAY3
JR MSTOP

- LD A, (DTBY1)

CP B

JP NZ,FDOUT
LD A,41H

OUT (BPORT), A
CALL DELAY1

IN A, (CPORT)
BIT 1,4

JR Z,CDEXT

LD A,71H

OUT (BPORT),A
CALL DELAY1

IN A, (CPORT)

BIT 1,A

JR NZ,CREXT

LD 4,00

OUT (BPORT),A

JP ORIGIN

END OF MAIN PROGRAM

$CHECK OUT ACTION
;COMPAIR DIP-SW.DATA AND
sMAGNATIC CARD .DATA

s IF CORRECTIVE RESULT
sTHEN OPEN EXIT-GATE
sFOR A MINUTE

;CHECK IN ACTION
;COPAIR DIP-SW.DATA AND
sMAGNATIC CARD DATA

s IF CORRECTIVE RESULT
;CONTINUE FEED FORWARD

s ACTIVATE SOUND ALARM

;OFF MOTER/SOUND ALARM



.
®

3 OHREREREREEEObo kR R KRR SUB RUTINE skkdobkkiobkbkobiob bbbk lob kb ok

H FERREOEkEE START BIT RUTINE SUB skkbkkkikiobibibihk

START:
ST1:

s

ST2:

ST3:

ST4:
3T5:

ST6:

LD HL,BITSA
CALL ZERO
XOR A

CALL COM50T
JR NC,ST2
CALL FFCHK
CALL INCIX
JR ST1

CALL FFCHK
CALL COMP10
JR C,ST3
CALL INCIX
JR ST1

LD A, (DE)
CP 11H

JR Z,5T4
CALL INCIX
JR ST1

XOR A

SET 0, (HL)
CALL COMP50
JR NC,ST6
CALL INCIX
RES 0, (HL)
JR ST1

CALL COMP10O
JR C,STT7
CALL INCIX
RES 0, (HL)
JR ST1

sCHECK START BIT 4 BITS.
s NONE COUNT.YALUE CHECK

s COMPAIR COUNT > 50H

;COMPAIR COUNT > 10H



ST7: INC A
CP OTH
JR NZ,ST5
RET
;
5 kkokkbkkbkkkk  DATA ASSOCIATION SUB  kkkkkkikklikkikdshs
DATCH: LD B,04H
DAT1: PUSH BC
! CALL CHECKO sBIT 7 CHECKING
LD A, (BITSA)
BIT 0,A
CALL NZ,CHECK1
BIT 4,4
JR NZ,DAT2
INC HL
RES 7, (HL)
DEC HL
JR DAT3
DAT2: INC HL
SET 7, (HL)
DEC HL
DAT3: BIT 7,A
JR NZ,DAT4
RES 7, (HL)
JR DATS
DATA: SET 7, (HL)

DATS: CALL CHECKO
LD A, (BITSA)
BIT 0,A sBIT 6 CHECKING
CALL NZ,CHECK1
BIT 4,4
JR NZ,DAT6
INC HL
RES 6, (HL)
DEC HL
JR DAT7

DATS: INC HL



DAT15:

DAT16:

DAT17:

DAT18:

DAT1S:

DAT20:

-

DAT21:

DAT22:

DEC HL
BIT 7,A

JR NZ,DAT16
RES 4, (HL)
JR DAT17
SET 4, (HL)

CALL CHECKO
LD A, (BITSA)
BIT 0,4
CALL NZ,CHECK1
BIT 4,A

JR NZ,DAT18
INC HL

RES 3, (HL)
DEC HL

JR DAT18
INC HL

SET 3, (HL)
DEC HL

BIT 7,4

JR NZ,DAT20
RES 3, (HL)
JR DATZ1
SET 3, (HL)

CALL CHECKO
LD A, (BITSA)
BIT 0,4
CALL NZ,CHECK1
BIT 4,A

JR NZ,DATZ2
INC HL

RES 2, (HL)
DEC HL

JR DATZ3

INC HL

SET 2, (HL)
DEC HL

sBIT 3 CHECKING

3BIT 2 CHECKING



DAT23:

DATZ24:

-

DAT25:

DATZ26:

DAT27:

DAT28:

DAT29:

DAT30:

DAT31:

BIT 7,A

JR NZ,DATZ24
RES 2, (HL)
JR DATZ25
SET 2, (HL)

CALL CHECKO
LD A, (BITSA)
BIT 0,4
CALL NZ,CHECK1
BIT 4,4

JR NZ,DAT26
INC HL

RES 1, (HL)
DEC HL

JR DAT27
INC HL.

SET 1, (HL)
DEC HL

BIT 7,4

JR NZ,DAT28
RES 1, (HL)
JR DAT29
SET 1, (HL)

CALL CHECKO
LD A, (BITSA)
BIT 0,4
CALL NZ,CHECK1
BIT 4,4

JR NZ,DAT30
INC HL

RES 0, (HL)
DEC HL

JR DAT31

INC HL

SET 0, (HL)
DEC HL

BIT 7,4

sBIT 1 CHECEING

;BIT 0 CHECKING



DAT32:
DAT33:

JR NZ,DAT32
RES 0, (HL)
JR DAT33
SET 0, (HL)
INC HL

INC BL

POP BC

DEC B

JP NZ,DAT1
RET

; kbR okokk - LOGIC "0" CHECKING SUB  sekdekiokiobdokiopionk

.
14

CHECKO:

CHK1:

CHE2:

CHE3:

PUSH HL
LD HL,BITSA
CALL COMP50
IR NC,CHK2
CALL CONPB5
IR C,CHK1
RES 7, (HL)
RES 4, (HL)
RES 0, (HL)
POP HL

RET

RES 7, (HL)
SET 4, (HL)
RES 0, (HL)
POP HL

RET

CALL CONP10
JR NC,CHE3
RES 7, (HL)
RES 4, (HL)
SET 0, (HL)
POP HL

RET

RES 7, (HL)
SET 4, (HL)
RES 0, (HL)

;THIS SUB USE FOR CHECKING
;"0" LOGIC FROX COUNTING
;VALUE IN MENMORY

;50 (COUNT> 85="0"



.
’

POP HL
RET

-3 EkEbobbokkokkk - LOGIC "1" CHECKING  #okokdkiokiokiokikikk

CHECK1:

CHE1:

CHE2:

-y

INCIX:

-
?

COMP50:

PUSH HL

LD HL,BITSA
CALL COMP50
JR NC,CHE1
SET 7, (HL)
SET 4, (HL)
RES 0, (HL)
LD A, (HL)
POP HL

RET

CALL COMP10
JR NC,CHE2
SET 7, (HL)
RES 4, (HL)
RES 0, (HL)
LD A, (HL)
POP HL

RET

SET 7, (HL)
SET 4, (HL)
RES 0, (HL)
LD A, (HL)
POP HL

RET

INC IX
INC IX
INC DE
RET

PUSH HL
INC IX
INC IX
INC DE

;THIS SUB USE FOR CHECKING
3"1" LOGIC FROM COUNTING
sVALUE IN MENORY

310 <COUNT> 50 ="1"



LD €, (IX+0)
LD B, (IX+1)
LD HL,0050H
SEC HL,BC
POP L

RET

-e

COMP10: PUSH HL
LD C, (IX+0)
LD B, (IX+1)
LD HL,0010H
SBC HL,BC
POP HL
RET

we

FFCHK: PUSH AF
LD A, (DE)
CP OFFH
JR Z,FDOUT
POP AF
RET

1)

FDOUT: LD A, 431
OUT (BPORT), A
CALL DELAY1
FCH1: IN A, (CPORT)
BIT 3,A
JR NZ,FCH1
CALL DELAY4
LD A,10H
OUT (BPORT),A
CALL DELAY1
FCH2: IN A, (CPORT)
BIT 3,4
JR Z,FCH2
LD 4,00
OUT (BPORT), A
JP ORIGIN



ZERO:

<
H

COMP85:

COM501:

-s

SAVT1:

SAVT2:

LD C, (IX+0)
LD B, (IX+1)
LD A,C

OR B

RET NZ

JR FDOUT

PUSH HL

LD C, (IX+0)
LD B, (IX+1)
LD HL,0085H
SBC HL,BC
POP HL

RET

PUSH HL

LD C, (IX+0)
LD B, (IX+1)
LD HL,0050H
SBC BL,BC
POP HL

RET

LD (IX+0),C
LD (IX+1),B
INC IX

INC IX

LD BC,0000

LD (ALCT1),BC
RET

LD (IY+0),E
LD (IY+1},D
INC TY

INC TY

LD DE, 0000

LD (ALCT2),DE
RET

sEEEP T1 COUNT.IN MEMORY

sKEEP T2 COUNT.IN MEMORY



DELAY: LD BC,OFFFFH
DAY: DEC BC
LD A,C
OR B
JR NZ,DAY
RET
;
DELAY1: LD BC,6000H
DAY1: DEC BC
LD A,C
OR B
JR NZ,DAY1
RET
DELAY2: LD D,01H
DAY2: CALL DELAY1
DEC D
JR NZ,DAYZ2
RET
’
DELAY3: LD D, 10H
DAY3: CALL DELAY
DEC D
JR NZ,DAY3
RET
’
DELAY4: LD D,04H
DAY4A: CALL DELAY1
DEC D
JR NZ,DAY4
RET
END
kbbb eE R R oblekiok ok ook ek kb ok ok ok ook sk bR oblokiob ook ok iR kopoR &
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