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AUTOMATIC- TRAIN-TICKET-SELLER

Kriengkrai Tangkoonsombut 281030
Kriengyos Jittsajjapong 281033
Chanachai Utaobin 281056
Miss Kanittha Saetung Advisor
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Abstract

This Automalie-Train-Ticket-Seller is an applica-
tion of the Mirro-Processor (Z-80) to control and process
the system with thn use of electronic devices that com-
posed 1.0 be the parts of Memory, Input-Output Interface,
System Clock and Power Supply and also with the meghanio
operatings  sneh  as  Solineid, Stepping Motor and D.C.
Motort. It can give the output that is the chosen ticket
and togethevr with the change ( in the chande condition ).
This machine can also display the inserted money and the

change to the user.
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~b1-

;****************************
; TRAIN TICKET SELLER PROGRAM
3 KRR KKK Kok K SOk 3K sk Kok K Kok Kok ok
;ROUTINE FOR SET PORTS OF 8255
s AND SCAN KEYBOARD-FOR CHOSEN ST. -

0000 3E 83 LD 4,83 ;SET P(A)+P(C4-C7)
0002 D3 &3 OUT (53), A ; =OUTPUT, P(B) +P(CO
Q004 DI 57 OUT (57),4 . -02)=INFUT

GO0 DB 52 ON IN A, (52} {READ DATA-P(E)
0008 EE OF .57 AN  ;NEGLECT 4 MSB
0004 FE OF CP OF © ;TEST KEY PRESSED
000C  CA 06 00 JP 7,0H

O00F DD 21 EO 01 - LD IX, OLEOH ;SET SP.

0013 DD F9 i et

0015 FE 00 CF OOH : ; TEST ST.1 CHOSEN
0017 CA 3D 00 JP 7,81

0014 FE 01 CP 01H ;TEST ST.2 CHOSEN
0G1C CA 53 00 IP 7,82

001F FE 01 CP O2H ;TEST ST.3 CHOSEN
0021 CA 69 OO JPZ,83

0024 FE 03 _ CP 03 ;TEST ST. 4. CHOSEN
00ZE  CA 7F 00 JP 7,54

0029 FE 04 CP 04H  {TEST ST.5 CHOSEN
Q0ZE  CA, 95 0O JP 7,85

OOZE  FE 05 CP 05H " TEST ST.8 CHOSEN
0030 CA BO QO JP 7,36

0033 FE 06 , CF 0O8H ; TEST ST.7 CHOSEN



0035
0038
003A

003D

OO03F

0040

0042

0059
COBC
Q0&E”~
00A3
0053
0066
O0RY
ODER

006C

CA CB 00

FE

CA E6 00

DB

47
DB

B8

B8
c2

FE

07

5

AB
02

06

OB

01.

01

01

01

01

01

S1:

S

S3:

JP

CP |
JP

IN

LD
IN

CP

JFP
o5

JP
CP

-CP

JP

Cr

JF
IN
LD
IN

NZ,RESET1

0ZH
Z;T1

10H

NZ, RESET1
RiSas

A, (51)
B, A

A, (55)

B

NZ,RESET1

03H
Z,T2

10H
NZ,RESET1
K2

A, (51)
B, A

A, (55)

;READ M0, OF

; TEST ST.8 CHOSEN

;READ NO. OF - COIN

;FROM U3(8255)

WL

COIN
; FROM U26(8255)

; COMPARE TO CHECK
;METAL COIN

; UNMET £1,-GO RESET1

shO-5 2aBT COIR?
; NG~-GD RESET1

.
W YES-ES KA

;UNMETAL-GO RESET1

NO-GC RESET1
s YES-GJO K2
TEST MZTAL COIN



O0GE
006F
0072
0074
0077
0079
OO?E
O07F
0081

J08D
QO&F
0082
D095
0097
0028
DOZA
009B
OCSE
QOAC

QOAG

O0ASL
O0AS

e} k!
3% 0

&
&=

vz
t=i

CA

FE

(&
Rr

AP
913

1A

[y
bk

1A

01

01

01

01

01

1

01

CP
JP
CP
JP

JP
JP
IN
LD
IN
CP
JP
CP
JP
CPp
JP
JFP

IN

_h3_.

B
NZ,EESET1

NZ, RESET1
K3

A, (51)
B,A

A, (55)

B

NZ, RESET1

10H
NZ,RESET1
T4

.3 NO-5

o ;NO-THO 5

; UNMETAL~GO RESET!
;TEST 4 COINS?

; YES-EJECT TICKET
BAHT COIN?
;NO-GO RESET1
;YES-GO K3 |

;TEST METAL COIN

JUNMETAL-GO RESET1
;TEST 6 COINS?

; YES-EJECT TICKET
;NO~5 BAHT COIN?
; NO-GO RESET1

s YES-EJECT TICKET

S TEST METAL COIRN

;UNMETAL-GO RESET!
;TEST 6 COINS?
s YES-EJECT TICKET
:NO- 5 BAHT AND 1
;BAHT COIN?

; YES-EJECT TICKET
BAHT

. COIN?



00AA
0O0AD
00BO
00B2
00B3
OOB5
OOB6
QOB9
OOBB
OOBE

COCo

o0cz

OOCE
00DO

00D1

00D4-

00D8s

C0DY

OODB
" QODE

O0EQ

CA

FE

B8
10974
FE
CA

cz

AB 01
40 01
51 56 .

AB 01
iF 01
1F 01
20

AB 01
46 01

o1
24

AB 01
08
24 01

13

AB 01

o
.

JP.

JP
IN
LD
IN
CP
JP

JP
CcP

S /2%

JP
JP
IN

.LD

IN

Jp

CpP
JP

CPN

JP
CP

JP

~44=

NZ, RESET1.

K4
Ay (51)
B, A

A, (55)

B

NZ, RESET1

O7H

Z,T6

12H

T6

Z0H

NZ,RESET1
K5

A, (51)
B, AUy
A, (55)

B

NZ, RESET1

NZ,RESET1

;NO-GO RESET1
; YES-GO K4
TEST METAL COIN

UNMETAL-GO RESET1
CCINS?

s = D

{TEST 7
;VES-EJECT TICKET

-
; ‘\ J—"E]

BAHT AND 2
JZS-EJECT T1CKET

LE3-THO

& BAHT
;o IRE®
TH0-G0 RESETI

TTZE*vO K%

"LZ5T METAL COIN

; TZE-EJECT
;30-5 BAHT AND 3
; JTINZY
;TZS<-EJECT TICKET
;W =THWO 5 BAHT

P OCINT

;55-30 RESET1



OOE3
OOES8
NOOES
O0E9
OCEB
OOEC
OOEF
00F1
00F4

0100
0103

0106
0108
010B
010D
0110
0112
0115°

C3
DB

¢

4C 01

51

47

DB
B8

CA

FE

3E

L
W)

3E
C3

55

29 01

13

29 01

n
93]

T1:

T3:

T4:

T
e

IN

45~

K6

A, (51)
B, A

A, (55)

B
NZ,RESET1
ODH

Z,T8

238

4,78

18H

Z,T

o

S0H

NZ, RESET1

; YES-GO K6
; TEST METAL COIN

; UNMETAL-GO RESET1
; TEST 13 COINS?

; YES-EJECT TICKET
;NQ-TWO 5 BAHT AND

3]

[

;3 COINGS

; YES-EJECT TICKET
;RO-%  BAWT AND
;8 COINS?

; YES-EJECT TICKET
:NO-THREE £ BAHT
:COINS?

;NO-GO RESET1

;s YES-QO K7

; RUOTINE

:BSTATION

FOR EJECT TICKET AT ANY -

T T e e e e e e e et e e e e ——— e

TICKET aT.1

;EJECT TICKET ST.Z

;EJECT TICKET ST. 3
;EJECT TICKET ST. 4



0117
011A
011C
011F
0121
0124

0134
G137
0134
- 013D
0140
0143

G146

(@)
b
1y
[{a]

014C

o
wa
£
s ]

1ks2

[OREEY

01

01

01

01

01

01
03

01

T5:

T7:

TG :

Ki:

5!

Kd4:

K&:

46—

JP P
LD A, 10H

JP P.

LD A,20H

JF P
LD A, 40H
JP P

LD &, 80H

JP P

;EJECT TICE=T

;EJECT TICZET

EJECT TIC:=T

"ST.

ST.

S5T.

;ROUTINE TO GIVE THE CHANGT END

sESECT ‘TICKET

()

~1

CALL C3
JP T1
CALL C2
JP T2
CALL C1
JP T3

JP T
CALL C2

JP T8

73 COIN CE~NGE

{EJECT TIC:-ZT

;2 COIN CHs ZE

EJECT TICi=ZT

;1 COIN CH-YIE

TEJECT TIC:=ZT ST.
;4 COIN CHaXNZE

- ;EJECT TICKZIT ST
;3 COIN CE:ZZE
JEJECT TICEZT o1
< COIN CEsANZE

dee

ST,

(o]

=T,

[AN]



0158
0154
015D
015F

0161

0164

D3 20
CD 9F
3E 0C
D3 50
C3 B9
EG& OF
D3 B2
18 04
CD 8C
C¢

ES OF
D3 52
16 03
Ch s8¢
C3

E¢ OF
DF b2
15 02
o 2
(IS

EE OF
Iz 52
16 01
CL: 8¢

P:
01 -
01

C4:
01

C3:
01

C2
01

C1:
01

47—

;EJECTING TICKET

_OUT (50),A

CALL DELAY
LD A, OOH
OUT (50),A
JP RESET

AND OFHE
OUT (523, A
LD, 044
CALL HLP1
RET
AND OFH
QUT (52), A
LD D, G3H
CALL HLP1
RET

AND OFH
OUT (52),A
LD D, 0ZH
CALL HLP1'
RET |
AND OFH
QUT (52), A
LD D, O1H

CALL HLP1

T e T e e e e e ——— e ——— —

; PRODUCE PULSE FOR

;ANY BIT OF P(A)

;GIVING

t=)

; CHANG

STV
JGIVIN

(o]

A

; CHANGE

M

)
[y
=<3
=l
=
g
1]

-

4

]
br

; CBANG

)

yGIVING

; CHANG

=

4 COIN-

3 COIN-

2 COIN-



018B

018C
018D
O18F
0191
0194
0196
0198
019B
019¢C

O18E

019F
0140
01A3
0144
O1A6
D147
0149

O1AA

O1AB

O1AD

15

C9

4F
52
SF 01
oF
52

9F 01

FFFF

FD

HLP1

LOOP1:

DELAY:

LOOP2Z:

-} B-

RET

; SUBROUTINE FOR CHANGING COIN
NOP . ;USE BIT 6 OF
LD A, 4FH | ;8255 (U3)TO GIVE
OUT (52), A ; COIN CHANGE
CALL DELAY /’h>

LD A, OFH

QUT (523, A

CALL DELAY

DEC D

JR NZ, LOOP1

RET

;ROUTINE TO DELAY PULSE

PUSH BC

LD BC, OFFFFH

DEC C

JR NZ,LOOPZ

DEC B

JE NZ, LOOP2,

FOP RC

RET

;ROUTINE TO RESET COUNTER AND
;RETURN COIN

LD A,AFH - ;BIT 7 TO RESET

eUT (52),A ; COUNTER



-4 9=

01AF CD 9F 01 CALL DELAY
01B2 3E 07 : ' LD A,O7H
01B4 D3 52° OUT (¢52),4
01B6 C3 C7 01 JP TEST

- s — e i s s M e e ————— — s T — o S o

; ROUTINE TO KEEP USEE COIN AND
; RESET COUNTER

01B9 3E 9F REGET: LD A, 9FH ;BIT 7 TO RESET

O1BB D3 52 OuUT (5Z2},4A ; BIT & TO KEEP
01BD CD 9F 01 . CALL.DELAY ;USER COIN
01CO 3E OF LD A,OFH

01C2 D3 52 OUT (52),4A

§1C4 C3 00 00 JP OCOOH ‘ :

Olé? DE 58 TEST: IN A, (56) ; CHEC: RETUENED
COIN .

01Ca CB. 47 BIT ©,A ;UBE =27 O(i228)
»TO C=ZZCK

01CBR -C2 €7 01 JP NZ, TEST
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A.C.Timing Diagram

Timing measurements are made at the following
voltages, unless otherwise specified:
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@ MOTOROLA ' MCM6116

16K BIT STATIC RANDOM ACCESS MEMORY HCMOS
(COMPLEMENTARY MOS)
The MCM6116 & a 16.384-bt Stauc Random Access Memory
Organized as 2048 words by B bus, fabncated using Motorola’s high- 2,048x 8 BIT
performence skcon-gate CMOS (HCMOS) technology. It uses 8 design STATIC RANDOM
#pproach wihuch prowdes the simple timing features assocasted with ful-
ly swaic and the red: power with CMOS ACCESS MEMORY

Memones. Yhumbwumymmmnuw!wm.
mmﬂunm“wwﬁimmtmmm.

w&mt!immmmmhm,ulmnwm

father 8 chip Conwol that atiects power Consumption In less then a cy-
Gl time ater Crup Enabie (E) goss high. the pan sutomatically reduces
mmmmmnmmmmuw
8 the Chip Enabie (E) remeins hegh. The sutometc powes-down
feature couses no degradauon.

The Mcwuennu&wmdmm.mmmnw
wJEMCmmmhmmmwh
dustry stendard 16K EPROM/ROM.
® Single +5 V Supply
® 2048 Words by 8- Ba Operstion

® HCMOS Technology

® Fully Swuc: No Clock or Tening Strobe Required

® Maamum Accsss Teme: MCME136-17 ~ 120 ns
MCME116-15 — 160 ns
, . MCM8116-20 ~ 200 ng
® Power Dis 70 mA My (Acuve!
¥5 mA Maxmum (Stendby-TTL Levets)
2 mA Mexamum (Swndby)
® Low Power Vermon Also Avellabie ~ MCME1L16
® Low Voliage Data Aeantion (IMCME1L16 Only):
50 pA Maximygm
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54245 774245

Octal Bus Transceivers with 3-state Outputs
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