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ABSTRACT

The thesis present the water vending automatic machine. The project can be divided into
three parts ; coin validation coin pay and water pay. Liquid Crystal Display is display and

working control by michocontroller MCS-51.
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;*************WATER VENDING

PORTA_1
PORTB_1
PORTC_1
CTRL1
PORTA_2
PORTB_2
PORTC_2
CTRL2
WR_INSLCD
RD_INSLCD
WR_DATLCD
RD_DATLCD
LCD_ADDR
LCD_DATA
NO_COIN
KEEP_COIN
SUM_COIN
SUM_FINAL
SUM_PER_1
SUM_PER_2
DEC. HJ
DEC_LO
KEY_SW
WATER
COIN_1B
COIN_5B
COIN_10B
ASCTIR]
ASCITI#H2
KEY_ NUM
STEPPING1
STEPPING2
HEX _WATER
LOOP_COIN
TH1_COUNT
TL1_COUNT

AUTOMATIC MACHTINE™ * * % % % % o %

EQU OF800H
EQU OF801H
EQU 0F802H
EQU OF803H
EQU OFCO0H
EQU OFCO01H
EQU OFCO2H
EQU OFCO3H
EQU OFAOOH
EQU OFAO1H
EQU OFAO02H
EQU OFAO3H
EQU 02EH
EQU 02FH
EQU 020H
EQU 021H
EQU 022H
EQU 023H
EQU 024H
EQU 025H
EQU 026H
EQU 027H
EQU 027H
EQU 028H
EQU 029H
EQU 02AH
EQU 02BH
EQU 02CH
EQU 02DH
EQU 030H
EQU 033H
EQU 034H
EQU 035H
EQU 036H
EQU 037H
EQU 038H

Lok ko ok ok Kk ok Rk ok k k Hok ok kK kK k ok kK * ok x
; SE® @PORT LCD e

ORG
CALL
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV

Lok kR Kk ok kR ok kR Rk Kk
; CLEAL

MOV
MOV
MOVX
CALL

0000H

DELAY 15ms
DPTR, #CTRL1
A, #9BH
@DPTR, A
DPTR, #CTRL2
A, #89H
@DPTR, A

SP, #40H

IE, #00H

PORT OUT POT * % %%k k k% %k k % *

A, #0FFH

DPTR, #PORTA_2
@DPTR, A
DELAY_500mS
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;************** START LOOP CHEAK ALL KAk h kA hhkkkh ok dkx

MAIN:

CLR. - TNT:

MAINI:

TPTOO:

Al:

A2:

A3:

MOV
MOV
MOVX
CALL
CALL
CALL

CALL
MOV
MOV
MOV
INC
CJINE
CALL
MOV
MOVX
JB
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
MOVX
JB
LJMP
CALL
MOV
MOVX
ANL
CINE
CALL
MOV
CALL
MOV
MOV
JMP
CJINE
CALL
MOV
CALL
MOV
MOV
JMP
CJINE
CALL
MOV
CALL
MOV
MOV
JMP

A, #0FH

DPTR, #PORTB_2
@DPTR, A
DELAY_500mS
INIT_LCD
DELAY_100mS

LCD_CLR

SP, #40H

R1, #20H

@R1, #00H

R1

R1, #3FH, CLR_INT
SHOW_NAME
DPTR, #PORTC_2
A, @DPTR
ACC.4,Al
LCD_ADDR, #00H
SET_ADDR_LCD
DPTR, #TITLE_17
WRLINE_LCD
LCD_ADDR, #040H
SET_ADDR_LCD
DPTR, #TITLE_12
WRLINE_LCD
DPTR, #PORTC_2
A, @DPTR
ACC.4,MAIN
TTOO

SHOW_NAME
DPTR, #PORTC_ 2
A, @DPTR

A, #0FH

A, #0EH, A2
SHOW20

_ADDR, #040H
SET_ADDR_LCD
DPTR, #TITLE_14
NO_COIN, #01H
A5

A, #0DH, A3
SHOW20
LCD_ADDR, #040H
SET_DPTR_LCD
DPTR ,; #TITLE 15
NO_COIN, #05H
A5

A, #0CH, A4
SHOW20
LCD_ADDR, #040H
SET_ADDR_LCD
DPTR, #TITLE_21
NO_COIN, #06H
A5
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Ad: CINE
MOV
JMP
CALL
MOV
MOV
MOVX
MOVX
JB
CALL
CALL
JMP
MOV
MOV
MOVX
MOVX
JB
CLR
CALL
SETB
DELAY
CLR
CALL
SETB
CALL
MOV
MOVX
CJINE
LIMP
CJINE
LJIMP
CINE
LJIMP
CJINE
LJIMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJIMP
CALL
RET

Ab5:
BXX.-1.:

BXX:

Y2

CALL

B1g
B2:
B3:
B4 :
BS5:
B6:
B
B8:

BY:

KKKk kokokkkkokkk k¥ COMPAR
COM1 : CALL
MOV
MOVX
CJINE
LJMP

G CJINE

A, #0BH, BXX_1
NO_COIN, #0AH
BXX_1
WRLINE_LCD
KEEP_COIN, #00H
DPTR, #PORTC_2
A, @DPTR
A,@DPTR
ACC.3,BXX

™Y
DELAY_500mS
MAIN

KEEP. COIN, #00H
DPTR, #PORTC_2
A,@DPTR
A,@DPTR
ACC.3,BXX
1= 1
DELAY_200us
IBd 24,

ous

P1.0
DELAY_200usS
P1:0

DELAY. _200us
DPTR, #PORTA_1
A,@DPTR

A, #4FH,B1
COM1

A, #50H,B2
CcCoM2
A,#51H,B3
COM3

A, #52H,B4
CcoM4

A, #53H,B5
COM5

A, #54H,B6
COM6

A, #55H,B7
COoM7

A, #56H,B8
CcoM8
A,#57H,B9
COM9

D15

A/D R I I

DELAY_500mS

DPTR, #PORTA_1

A,@DPTR

A, #45H,C1
COUN

A, #46H,C2
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C2:

@34

(@15

@5

C6:

COM2 :

e7:

c8::

E9:

C104

Cly 4

ci.

COM3 :

C13%

(@117

@15

Clé6:

@il

C18:

COM4 :

C19:

Cc20:

€21 :

C22::

LJIMP
CJINE
LJIMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJMP
CALL
RET

CALL
MOV

MOVX
CJINE
CJINE
LJIMP
CINE
LJIMP
CINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CALL
RET

CALL
MOV

MOVX
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJMP
CALL
RET

CALL
MOV

MOVX
MOVX
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJIMP
CJINE

COUN

A, #48H,C3
COUN

A, #49H,C4
COUN

A, #41H,C5
COUN

A, #42H,C6
COUN

D15

DELAY_500mS
DPTR, #PORTA_1
A,@DPTR

A, #46H,C7
A, #47H,C8
COUN

A, #49H,C9
COUN

A, #4AH,C10
COUN

A #42H, C11
COUN

A, #43H,C12
COUN

D15

DELAY 500mS
DPTR, #PORTA_1
A, @DPTR

A, #46H,C13
COUN

A, #47H,C14
COUN

A, #49H,C15
COUN

A, #4AH,C16
COUN

A, #42H,C17
COUN

A, #43H,C18
COUN

D15

DELAY_500mS
DPTR, #PORTA_1

A,@DPTR
A,@DPTR

A, #47H,C19
COUN

A, #48H,C20
COUN

A, #4AH,C21
COUN

A, #4BH,C22
COUN

A, #43H,C23
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€23

C24:

COM5 :

2.5::

C26:
Cc27 ¢

C28:

€29

Cc30:

COME6 :

CE1N:

C3RE

C33%

C34:

€35

C36;

COM7 :

€37 :

C38:

@39;:;

C40:

C41:

C42:

LJIMP
CJINE
LJIMP
CALL
RET

CALL
MOV

MOVX
MOVX
JNE

LJIMP
CJINE
LJIMP
CJINE
CJINE
LIMP
CJINE
LJMP
CJINE
LJIMP
CALL
RET

CALL
MOV

MOVX
MOVX
CINE
LJIMP
CJINE
LJIMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJIMP
CALL
RET

CALL
MOV

MOVX
MOVX
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJMP
CJINE
LJIMP
CALL

COUN

A, #44H,C24
COUN

15

DELAY_500mS
DPTR, #PORTA_1
, @DPTR

, @DPTR

, #48H,C25
COUN

A, #49H,C26
COUN

A, #4BH,C27
, #4CH, C28
COUN

A, #44H,C29
COUN

A, #45H,C30
COUN

i3]

DELAY_ 500msS
DPTR, #PORTA__1
A, @DPTR
A,@DPTR

A #49H,C31
COUN

A, #4AH,C32
COUN

A, #4CH,C33
COUN

A, #4DH, C34
COUN

A, #44H,C35
COUN

A, #45H,C36
COUN

D15

DELAY_500msS
DPTR, #PORTA_1
A, @DPTR
A,@DPTR

A, #4AH,C37
COUN

A, #4BH,C38
COUN -

A, #4DH, C39
COUN

A, #4EH, C40
COUN

A, #45H,Cc41
COUN

A, #46H,C42
COUN

D15
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COM8 :

Ca3::

c44:

cibh;

C46:

(@i e

C48:

COM9 :

C49:

CEQ:

C818:

Cco% §

C53%

@54 :

COUN':

il

LL1:

D1z

D2

D3:

LL2:

D4 :

CALL
MOV

MOVX
MOVX
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJIMP
CINE
LJMP
CALL
RET

CALL
MOV

MOVX
MOVX
CINE
LJIMP
CINE
LJMP
CINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJMP
CALL
RET

MOV

CALL
MOV

MOVX
MOVX
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP

DELAY_500msS
DPTR, #PORTA_1
A,@DPTR
A,@DPTR

A, #4BH, C43
COUN

A, #4CH, C44
COUN

A, #4DH, C45
COUN

A, #4EH, C46
COUN

A, #46H,C47
COUN
A,#47H,C48
COUN

D15

DELAY_500msS
DPTR, #PORTA_1
A, @DPTR
A,@DPTR

A, #4CH, C49
COUN

A, #4DH, C50
COUN

A, #4FH,C51
COUN

A, #50H,C52
COUN

A, #47H,C53
COUN

A, #48H, C54
COUN

D15

LCD_ADDR, #000H
SET_ADDR_LCD
DPTR, #PORTB_1
A,@DPTR

A, @DPTR

A, #0FH,LL
BB_1
A,#10H,LL1
BB_1
A,#11H,D1
BB_1

A, #12H,D2
BB 1
A,#13H,D3
BB: 1

A, #1BH,LL2
BB:5

A, #1CH,D4
BB_5

A, #1DH, D5
BB_5
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D5:

D6:

LL3:

D7:

D8

D9:

D10

D1

D12

D13:

D14:

D1y

D16:

Lk Kk K KK Kk ok kR Kk
H SHOW

BB A1k

BR 5:

BB_10:

CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
CJINE
LJIMP
PUSH
MOV

CJINE
POP

RET

JMP

MOV
CALL
MOV
INC
MOV
MOVX
JdB
JMP
MOV
CALL
MOV
INC
MOV
MOVX
JB
JMP

MOV

CALL
MOV

INC
MOV
MOVX
JB
JMP

A, #1EH,D6
BB_5

A, #1FH,LL3
BB_5

A, #21H,D7
BB_1
A,#22H,D8
BB_10
A,#23H,D9
BB_10

A, #24H,D10
BB_10

A, #25H,D11
B Buln)
A,#26H,D12
BB_10
A,#27H,D13
BB_10

A, #28H,D14
BB_10

A, #29H,D15
BB_10

ACC
A,LOOP_COIN
A, #00H,D16
ACC

KEY A
INSERT  COTIN * % % %% %% % Kok % % ok %

DPTR, #TITLE_14
WRLINE_LCD
KEEP_COIN, #01H
INC

DPTR, #PORTC_1
A, @DPTR
ACE:5,50:1
SO 2

DPTR, #TITLE_15
WRLINE_LCD
KEEP_COIN, #05H
CONE

DPTR, #PORTC_1
A,@DPTR
ACC.6,80.-1
SO_2

DPTR, #TITLE_16
WRLINE_LCD
KEEP_COIN, #0AH

COIN_10B
DPTR, #PORTC_1
A,@DPTR
ACC.7,80_1
S0_2
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Lk K K Kk ok ok Kk ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok Kk K K K Kk ok Kk k ok ok ok ok ok kR kK
i SOLINOIL

SO_1:

SO 2::

MOV
MOV
VX
CALL
MOV
MOV
OoVX
CALL
MP
MOV

A, #01FH
DPTR, #PORTB_2
@DPTR, A
DELAY_1S
A, #0FH
DPTR, #PORTB_2
@DPTR, A
DELAY_1S
SD
A, #02FH

DPTR, #PORTB_2

MOVX
CALL
MOV
oV
MOVX
CALL

@DPTR, A
DELAY_1S

A, #0FH

DPTR, #PORTB_2
@DPTR, A
DELAY_18

Lok Kk Kk Kk kR R Kk R Rk Kk Ak ok ok kR K kK ok kR ok K ok Rk
7 3 ** ADD COIN

SD: INC
MOV
ADD
MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
CALL
MOV
MOV
MOV
MOV
CALL
MOV
CALL

RCU_S:

;******************** KEY SWITCH

MOV
MOVX

KEY_A:

LOOP_COIN

A, SUM_COIN
A,KEEP_COIN
SUM_COIN, A
SUM_FINAL,A
PERCENT
LCD_ADDR, #00H
SET_ADDR_LCD
DPTR, #TITLE_23
WRLINE_LCD
LCD_ADDR, #06H
SET_ADDR_LCD
LCD_DATA,DEC_HT
WRCHAR_LCD
LCD_DATA,DEC_LO
WRCHAR_LCD
LCD_ADDR, #40H
SET _ADDR_LCD
DPTR, #TITLE_24
WRLINE_LCD
DELAY_1S
DELAY_1S

R1, #KEY_NUM
30H, #0FH

31H, #0FH
LCD_ADDR, #40H
SET_ADDR_LCD
DPTR, #TITLE_25
WRLINE_LCD

LR R R R R R

DPTR, #PORTC_1
A,@DPTR
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XC: MOV DPTR, #PORTC_2
MOVX A, @DPTR
MOVX A,@DPTR
JB ACC.3,KEY_ A
JMP TY
QR: MOV A,KEY_SW
MOV @R1,A
CJINE A, #0AH,KEY_B
CALL SHOW_NO_COIN
JMP RETURN_COIN
KEY_B: CJINE A, #0BH,KEY_C
MOV A,30H
CJINE A, #0FH, TGH
JMP KEY_A
TGH: MOV 31H,30H
MOV 30H, #00H
JMP HG
KEY. C: MOV A,R1
ANL A, #0FH
ADD A, #44H
MOV LCD_ADDR, A
CALL SET_ADDR_LCD
MOV A,@QR1
ADD A, #30H
MOV LCD_DATA,A
CALL WRCHAR_LCD
INC R1
MOV A,R1
CINE A, #32H,KEY_A
CALL DELAY_1S
HG: MOV LCD_ADDR, #40H
CALL SET_ADDR_LCD
MOV DPTR, #TITLE. 55
CALL WRLINE_LCD
CALL DELAY_ 15
WATER_1: CALL KEY
MOV A,KEY_SW
CJINE A, #0AH, WATER_2
JMP RCU_S
WATER_2: CJINE A, #0BH,WATER_1
MOV A,30H
ADD A,31H
CINE A, #1EH, WENDING
JMP RCU_S

;***************** COMPAR COIN AND KEY * Kk k k k ok ok ok ok kk ok ok ok ok

WENDING : CALL INVERSE_ASCII
MOV 32H, A
MOV A, SUM_COIN
CINE A, 32H, WENDING_1
LJIMP WATER_OUT

TOTO : CALL SHOW_NO_COIN
CALL RETURN_COIN

RET
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WENDING_1:

Je
MOV
MOV
SUBB

TOTO
A,SUM_COIN
B, 32H

A,B

Lok Kk ko ok R kK ok Rk R Kk K Fok K kK K K K K K Kk Kk
: CHANGE MONNY *****

CHE_1:

CHE #24

COIN_SUT Wa:
SATINL:

CHE_4:

CHE_5:

TTLL:
SATIN2:

CJINE
CALL
JNB
MOV
MOV
MOV
CALL
LJIMP
JNB
MOV
MOV
MOV
CALL
LJIMP
JNB
MOV
MOV
MOV
CALL
LIMP
JMP
Jc
LIMP
CJINE
CALL
JNB
MOV
MOV
CALL
JNB

MOV
CALL
LJIMP
JNB

MOV
MOV
MOV
CALL

CJINE
CALL
JNB

MOV
MOV
CALL

LJMP
LJMP

A,#10,SATINL
JEE
ACC.2,CHE_1
COIN_10B, #01H
COIN_5B, #00H
COIN_1B, #00H
RETURN. COIN
WATER_OUT
AGA \1 ,/QHE, 2
COIN_10B, #00H
COIN_5B, #02H
COIN_1B, #00H
RETURN_COIN
WATER_OUT
ACC.0,COIN_OUT 1
COIN_10B, #00H
COIN_5B, #00H
COIN_1B, #0AH
RETURN. COIN

WATER_OUT
COIN_OUT
CHE. 4

TTL1

A, #9,SATIN2
JEE

ACC.1,CHE 5
COIN_10B, #00H
COIN 5B, #01H
JEE

ACC.0, TTL1

COIN_1B,#04H
RETURN_COIN
WATER_OUT
ACC. 0, TTL1

COIN_10B, #00H

COIN_5B, #00H

COIN_1B, #09H

RETURN_COIN
WATER_OUT
COIN_OUT

A, #8, SATIN3

JEE

ACC.1,CHE_6

COIN_10B, #00H
COIN_5B, #01H
JEE
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CHE_6:

TTL2::

SATIN3:

CEH 7=

TTH3%

SATINS :

CHE_S8:

TTLA :

SATINS:

JNB
MOV
CALL
LJIMP
JNB
MOV
MOV
MOV
CALL
LJIMP
LJIMP
CINE
CALL
JNB

MOV
MOV
CALL
JNB

MOV
CALL
LJIMP
LJMP
JNB
MOV
MOV
MOV
CALL
LJIMP
LJMP
CINE
CALL
JNB

MOV
CALL
JNB
MOV
MOV
CALL
LJMP

MOV
MOV
MOV
CALL
LJIMP
LJMP
CJINE
CALL
JNB

MOV
MOV

ACC.O0, TTL2
COIN_1B, #03H
RETURN_COIN
WATER_OUT
ACC. 0, TTLZ
COIN_10B, #00H
COIN_5B, #00H
COIN_1B, #08H
RETURN_COIN
WATER_OUT
COIN_OUT

A, $#7,SATINA
JEE
ACC.1,CHE. 7

COIN_10B, #00H
COIN_5B, #01H
JEE
ACe . 0|, TTDS

COIN_1B, #02H
RETURN_COIN
WATER_OUT
WATER_OUT
ACC.0,TTL3
COIN_10B, #00H
COIN_5B, #00H
COIN_1B, #07H
RETURN_COIN
WATER_OUT
COIN_OUT

A, #6,SATINS
JEE
ACCEITAHES &

COIN_5B, #01H
JEE
ACC.0,TTL4
COIN_1B, #01H
COIN_10B,#00H
RETURN_COIN
WATER_OUT
ACC.0,TTL4

COIN_10B, #00H
COIN_5B, #00H
COIN_1B, #06H
RETURN_COIN
WATER_OUT
COIN_OUT

A, #5,SATING
JEE
ACE. 1 CHEN9

COIN_10B, #00H
COIN_5B, #01H
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CALL RETURN_COIN
LJIMP WATER_OUT
GHE. 9% JNB ACE .0, TTLS
MOV COIN_10B, #00H
MOV COIN_5B, #00H
MOV COIN_1B, #05H
CALL RETURN_COIN
LJIMP WATER_OUT
TTLS: LJIMP COIN_OUT
SATING : CJINE A, #4,SATIN7
CALL JEE
JNB ACC.0,TTL6
MOV COIN_10B, #00H
MOV COIN_5B, #00H
MOV COIN_1B,#04H
CALL RETURN_COIN
LIMP WATER_OUT
TTL6: LJIMP COIN_OUT
SATINT7 : CJINE A, #3,SATINS
CALL JEE
JNB ACC.0,TTL7
MOV COIN_10B, #00H
MOV COIN_5B, #00H
MOV COIN_1B, #03H
CALL RETURN_COIN
LJIMP WATER_OUT
THLY : LIMP COIN_OUT
SATINS : CJINE A, #2,SATINS
CALL JEE
JNB ACC.0,TTL8
MOV COIN_10B, #00H
MOV COIN_5B, #00H
MOV COIN_1B, #02H
CALL RETURN_COIN
LJIMP WATER_OUT
TTLS8: LJIMP COIN_OUT
SATINS: CJINE A, #1,SATIN1O
CALL JEE
JNB ACC.0,TTLO
MOV COIN_10B, #00H
MOV COIN_5B, #00H
MOV COIN_1B, #01H
CALL RETURN_COIN
LJIMP WATER_OUT
SATIN1O: CALL DELAY_100msS
RET
TTLY: LJIMP COIN_OUT

AR R R R R R R R R R Fh Ak kA kkkkkkkkkkkkhk
; OUT WATER

WATER_.OUT: A6 MOV LCD_ADDR, #00H
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Wl:

W2 :

W3:

W4 :

W5 :

W6 :

W7 :

W8 :

W9 :

W10:

CALL
MOV
CJINE
MOV
MOV
MOV
LJMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LIMP
CJINE
MOV
MOV
MOV
LIMP
CJINE
MOV
MOV
MOV
LIMP
CJINE
MOV
MOV
MOV
LIMP
CJINE
MOV
MOV
MOV
LJMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LIMP

SET_ADDR_LCD
A,HEX_WATER
A,#01H,W1
TH1_COUNT, #0FFH
TL1_COUNT, #0DOH
DPTR, #TITLE_29
OuUTPUT

A, #02H,W2
TH1_COUNT, #0FFH
TL1_COUNT, #098H
DPTR, #TITLE_30
OUTPUT

A, #03H,W3
TH1_COUNT, #0FFH
TL1_COUNT, #060H
DPTR, #TITLE_31
OUTPUT

A, #04H, W4
TH1_COUNT, #0FFH
TL1_COUNT, #028H
DPTR, #TITLE 32
OUTPUT

A, #05H,W5
TH1_COUNT, #0FEH
TL1_COUNT, #0F0H
DPTR, #TITLE_33
OUTPUT

A, #06H,W6

TH1_ COUNT, #0FEH
TL1_COUNT, #0B8H
DPTR, #TITLE_34
OUTPRPUT

A, #07H, W7
TH1_COUNT, #0FEH
TL1_COUNT, #080H
DPTRy#TITLE_35
OuUTPUT

A, #08H,W8
TH1_COUNT, #0FEH
TL1_COUNT, #048H
DPTR#TITLE_36
OUTPUT

A, #09H, W9
TH1_COUNT, #0FEH
TL1_COUNT, #010H
DPTR, #TITLE_37
OUTPUT

A, #0AH,W10
TH1_COUNT, #0FDH
TL1_COUNT, #0D8H
DPTR, #TITLE_38
OUTPUT

A, #0BH, W1l
TH1_COUNT, #0FDH
TL1_COUNT, #0AOH
DPTR, #TITLE_39
OUTPUT
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Wll:

Wl1l2:

W1l3:

W14 :

W1l5:

W1l6:

W17 :

W1l8:

W19:

W20 :

W21:

W22 :

CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CINE
MOV
MOV
MOV
LJMP
CJINE
MOV
MOV
MOV
LIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV
MOV
MOV
LJIMP
CJINE
MOV

A, #0CH,W12
TH1_COUNT, #0FDH
TL1_COUNT, #068H
DPTR, #TITLE_40
OUTPUT

A, #0DH,W13
TH1_COUNT, #0FDH
TL1_COUNT, #030H
DPTR, #TITLE_41
OUTPUT

A, #0EH,W14
TH1_COUNT, #0FCH
TL1_COUNT, #0F8H
DPTR, #TITLE_42
OUTPUT

A, #0FH,W15

TH1_ COUNT, #0FCH
TL1. COUNT, #0COH
DPTR, #TITLE_43
OUTPUT

A,#10H, W16
TH1,_COUNT, #0FCH
TL1_COUNT, #08DH
DPTR, #TITLE 44
OUTPUT

A, #11H,wW17
TH1_COUNT, #0FCH
TL1_COUNT, #050H
DPTR, #TITLE_45
OUTPUT

A, #12H, W18
TH1_COUNT, #0FCH
TL1_COUNT, #018H
DPTR, #TITLE_46
OUTPUT

A, #13H,W19
TH1_COUNT, #0FBH
TL1_COUNT, #0EOH
DPTR, #TITLE_47
OUTPUT

A, #14H,W20
TH1_COUNT, #0FBH
TL1_COUNT, #0A8H
DPTR, #TITLE_48
OUTPUT

A, #15H,W21
TH1_COUNT, #0FBH
TL1_COUNT, #070H
DPTR, #TITLE_49
OUTPUT

A, #16H,W22
TH1_COUNT, #0FBH
TL1_COUNT, #038H
DPTR, #TITLE_50
OUTPUT

A, #17H,W23
TH1_COUNT, #0FBH
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MOV
MOV
LJIMP
W23 : CJINE
MOV
MOV
MOV
LJIMP
W24 : CJINE
MOV
MOV
MOV
OUTPUT : CALL
MOV
CALL
MOV
CALL
KEY_WEND_1:CALL
MOV
CJINE
MOV
MOV
VX
CALL
MOV
MOV
MOV
SETB
JNB
CLR
CLR
MOV
MOV
MOVX
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
RET
W25: CALL
CALL
RET

ok ook ok ok ok ok ok ok ok ok ok Hk Kk Kk Kk K Kk ok
: PROGRAM CALL X

COIN_OUT: CALL
CALL
RET
JEE: MOV
MOVX

RET

TL1_COUNT, #000H
DPTR, #TITLE_51
OUTPUT

A, #18H,w24
TH1_COUNT, #0FAH
TL1_COUNT, #0D8H
DPTR, #TITLE_52
OUTPUT

A, #19H,W25
TH1_COUNT, #0FAH
TL1_COUNT, #090H
DPTR, #TITLE_53
WRLINE_LCD

LCD. ADDR, #40H
SET_ADDR_LCD
DPTR, #TITLE_26

WRLINE_LCD
KEY
A;KEY. SW

A, #0BH,KEY _WEND_1
DPTR, #PORTB_2
A, #4FH

@DPTR, A

DELAY 1S

TMOD, #50H
TH1,TH1_COUNT
TL1,TL1_COUNT
TR1

TF1,$

TR1

TF1

A, #0FH

DPTR, #PORTB_2
@DPTR, A
DELAY_1sS
LCD_ADDR, #40H
SET_ADDR/ L.CD
DPTR, #TITLE_28
WRLINE_LCD
LCD_ADDR, #00H
SEL e ADDRwCD
DPTR, #TITLE_12
WRLINE_LCD
DELAY_15S

SHOW_NO_COIN
RETURN_COIN

SHOW_NO_COIN
RETURN_COIN

DPTR, #PORTC_2
A, @DPTR
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SWAP A

CJINE A, #00H, INVERSE
INVERSE3: MOV ASCII_1,A

MOV A,.31H

ADD A,ASCITI_1

MOV HEX_WATER, A

RET
INVERSE: SUBB A, #10H

ADD A, #0AH

CJINE A, #0AH, INVERSE1

JMP INVERSE3
INVERSE1L: MOV ASCII_2,A

ANL A, #0F0H

SWAP A

MOV R2,A

MOV A ASCII /2
INVERSE2: SUBB A, #06H

DJINZ R2, INVERSE2

JMP INVERSE3
RETURN_COIN:MOV A,COIN_1B

CJINE A,#00H,RE_COIN1B

JMP RE_COINSB
RE_COIN1B:, MOV R1,A
REN ¥B diy: CALL R COXILE

DJNZ Ry , Bl B\ b
RE_COIN5B: MOV A,COIN_5B

CINE A, #00H,RE_COIN5B_1

JMP RE._COIN10B
RE_COINS5B_1:MOV R1,A
RE.L 5B __1-: CALL RE_CO_5B

DJNZ R1, REL 5BL1L
RE_COIN10B: MOV A,COIN.10B

CJINE A, #00H,RE_COIN10B_1

RET
RE_COIN10B_1:MOV R1,A
RE_10B_1: CALL RE_CO_10B

DJINZ R1WRE N=0B_1

RET
;********** STEPING MOTOR 1 Kk Kk kk ok ok ok ok ok ok k ok ok ok
RE_CO_1B: MOV RO, #24
MOTOR1B: MOV A, #0F6H

CALL MOTOR_RE

MOV A, #0F7H

CALL MOTOR_RE

MOV A, #0F3H

CALL MOTOR_RE

MOV A, #0FBH

CALL MOTOR_RE

MOV A, #0F9H

CALL MOTOR_RE

MOV A, #0FDH

CALL MOTOR_RE

MOV A, #0FCH

CALL MOTOR_RE

MOV: A, #0FEH
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CALL
DEC
DJNZ
MOV
CALL
ALL
RET

MOTOR_RE

RO
RO,MOTOR1B
A, #0FFH
MOTOR_RE
DELAY_500msS

;************* STEPING MOTOR 2 Kk Kk ok K kA k k ok ok ok kk ok ok ok ok

RE_CO_5B:
MOTORS5B:

;************** STEPING

RE_CO_10B*
MOTOR10B:

MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
DEC
DJINZ
MOV
CALL
CALL
RET

MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
DEC
DJNZ
MOV
CALL

RO, #24
A, #06FH
MOTOR_RE
A, #07FH
MOTOR_RE
A, #03FH
MOTOR_RE
A, #0BFH
MOTOR_RE
A, #09FH
MOTOR_RE
A, #0DFH
MOTOR_RE
A, #0CFH
MOTOR_RE
A, #0EFH
MOTOR_RE
RO

RO, MOTOR5B
A, #OFFH
MOTOR_RE
DELAY 500mS

MOTOR 10 Kk Kk k ok ok k ok ok ok ok ok ok ok koK

RO, #24

A, #06H
MOTOR_RE1
A, #07H
MOTOR_RE1
A, #03H
MOTOR_RE1
A, #0BH
MOTOR_RE1
A, #09H
MOTOR_RE1
A, #0DH
MOTOR_RE1
A, #0CH
MOTOR_RE1
A, #0EH
MOTOR_RE1
RO
RO,MOTOR10B
A, #0FH
MOTOR_RE1
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MOTOR_RE:

MOTOR_RE1:

L ok ok ok ok ok Kk ok ok ok ok kK
2 KEY

KEY:

K1 :

K2g

K§

K4:

K5:

K6 :

Relhe

K8:

K9:

K10:

bk

KEY_OUT:

CALL
RET
MOV
MOVX
CALL
RET
MOV
MOVX
CALL
RET

CALL
MOV
MOVX
ANL
CJINE
MOV
JMP
CINE
MOV
JMP
CJINE
MOV
JMP
CJINE
MOV
JMP
CINE
MOV
JMP
CJINE
MOV
JMP
CJINE
MOV
JMP
CINE
MOV
JMP
CJINE
MOV
JMP
CJINE
MOV
JMP
CJINE
MOV
JMP
CJINE
MOV
CALL
CALL
RET

DELAY_500msS

DPTR, #PORTA_2
@DPTR, A
DELAY_15mS

DPTR, #PORTB_2
@DPTR, A
DELAY_15mS

EREE R R EE R RS SRR EEE R SR SRR

DELAY 100mS
DPTR, #PORTC_1
A, @DPTR

A, #0FH

A, #0FH,K1
KEY_SW, #01H
KEY_OUT

A, #0EH,K2
KEY_SW, #02H
KEY OUT

A, #0DH, K3
KEY SW, #03H
KEY_OUT

A, #0CH, K4
KEY._SW, #04H
KEY_OUT

A, #0BH, K5
KEY_SW, #05H
KEY_OUT

A, #0AH, K6
KEY_SW, #06H
KEY_OUT

A, #09H,K7
KEY_ SW, #07H
KEY_OUT

A, #08H, K8
KEY_SW, #08H
KEY OUT
A,#07H,K9
KEY_SW, #09H
KEY_OUT

A, #05H,K10
KEY_SW, #00H
KEY_OUT
A,#06H,K11
KEY_SW, #0AH
KEY_OUT

A, #04H,KEY
KEY_SW, #0BH
DELAY_100mS
DELAY_100mS




121

j Ak kR xkx CHANGE HEX CODE TO DECIMAL: CODE

PERCENT: CJINE
MOV
JMP
PERCENTA: CINE
MOV
JMP
PERCENTB: ADD
ANL
Jz
MOV
SUBB
MOV
ANL
Jz
MOV
ANL
SWAP
PERCENT1 : MOV
MOV
PERCENT?2 : ADD
DA
DJNZ
JMP
PERCENT3 " MOV
JMP
PERCENT4 : MOV
SUBB
ADD
JMP
PERCENTS5 : MOV
ADD
MOV
ANL
JZz
MOV
ADD
PERCENT®6 : PUSH
ANL
SWAP
ADD
MOV
POP
ANL
ADD
MOV
RET

o Kok kK k kK ok ok
7 LCD

A, #01EH, PERCENTA

A, #030H

PERCENT6

A, #01FH, PERCENTB

A, #031H
PERCENT®6

A, #06H

A, #0F0OH
PERCENT3

A,SUM_FINAL

A, #0AH
SUM.PER-1,A

A, #0F0H
PERCENTS

A,SUM_FINAL

A, #0F0H

A

R2,A

A, SUM. FINAL

A, #06H

A

R2, PERCENT2
PERCENT®6

A, SUM_FINAL
PERCENT6

A,SUM_PER_2

A, #06H

A, #10H

PERCENT6

A,SUM_PER_ 1

A, #06H

SUM_PER_2 ,A

A, #0F0H

PERCENT4

A,SUM_PER_2

A, #10H

ACC

A, #0FOH

A

A, #30H

DEC_HT, A

ACC

A, #00FH

A, #30H

DEC_LO,A

SHOW Kk k ok k ok ok kok ok k ok kkkokx

SHOW_NO_COIN:CALL LCD_CLR

CALL
MOV
CALL
MOV
CALL

DELAY_100mS
LCD_ADDR, #000H
SET_ADDR_LCD
DPTR, #TITLE_27
WRLINE_LCD

* Kk Kk kX
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CALL SET_ADDR_LCD
MOV DPTR, #TITLE_1
CALL WRLINE_LCD
MOV LCD_ADDR, #040H
CALL SET_ADDR_LCD
MOV DPTR, #TITLE_2
CALL WRLINE_LCD
RET

SORRY : MOV LCD_ADDR, #00H
CALL SET_ADDR_LCD
MOV DPTR, #TITLE_17
CALL WRLINE_LCD
MOV LCD_ADDR, #040H
CALL SET_ADDR_LCD
MOV DPTR, #TITLE_12
CALL WRLINE_LCD
RET

SHOW20 : MOV LCD_ADDR, #00H
CALL SET_ADDR_LCD
MOV DPTR, #TITLE_20
CALL WRLINE_LCD
RET

SPACEQOQ : MOV LCD_ADDR, #00H
CALL SET_ADDR_LCD
MOV DPTR, #TITLE_19
CALL WRLINE_LCD
RET

SPACE40: MOV LCD_ADDR, #040H
CALL SET _ADDR_LCD
MOV DPTR, #TITLE_19
CALL WRLINE_LCD
RET

BLINK4O0 : MOV LCD_ADDR, #040H
CALL SET_ADDR_LCD
CALL LCD_BLINK
RET

;************** LCD INITTIALTZE ** %% **k*kkk*k*xkx*

INIT_LCD: MOV DPTR, #WR_INSLCD
MOV A,#00111000B
MOVX @DPTR, A
LCALL BUSY_LCD
CALL LCD_OFF
CALL LCD_CLR
MOV A,#00000110B
MOVX @DPTR, A
LCALL BUSY_LCD
CALL LCD_HOME
RET

j ¥k xkkoxkkxx%k READ BUSY FLAG LCDRead Busy ****% k%% xx

BUSY_LCD: PUSH DPH
PUSH DPL
PUSH ACC

MOV DPTR, #RD_INSLCD
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BUSY1:

MOVX
JB
POP
POP
POP
RET

A,@DPTR
ACC.7,BUSY1
ACcC

DPL

DPH

;************* T.CD CLEAR DISPILAL, ** % k% %k %k %k kk*

LCD: CTR:

PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP
RET

LKk Rk Kk Rk ok ok ok ok ok Aok K
; *** 1,CD

LCD_HOME:

PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP
RET

DPH

DPL

BUSY_LCD

DPTR, #WR_INSLCD
A, #00000001B
@DPTR, A

DPL

DPH

RETURN HOME**************

DPH

DPL

BUSY_LCD
DPTR, #WR_INSLCD
A, #00000010B
@DPTR, A

DPL

DPH

;**************** LCD DISPLAY QFF % % % % % ok kok ok ok ok ok ok ok & % &

LCD_OFF%

PUSH
PUSH
LCALL
MoV
MOV
MOVX
POP
POP
RET

ok ok ok ok ok ok ok ok ok ok ok ok kK
; * LED

LCD_ON:

PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP
RET

DPH

DPL

BUSY_LCD

DPTR, #WR_INSLCD
A,#00001000B
@DPTR, A

DPL

DPH

DISDLAY ON F*H** Kk kkkkkkkkhhk

DPH

DPL

BUSY_LCD

DPTR, #WR_INSLCD
A,#00001100B
@DPTR, A

DPL

DPH
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e Kk Kk ok ok ok Kk ok ok ok ok ok ok ok
7 % [LED CURSOR QI *H * ok ok ok ok k& kok ok ok kkdx

LCD_BLINK: PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP
RET

;************ L.CD LEFT

LCD_LSHF: PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP
RET

;*********** T (@IS RIGHT

LCD_RSHF : PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP

BEEE RS T EEEEEEREEE]
7

SET_ADDR_LCD:PUSH DPL

PUSH
LCALL
MOV
MOV
SETB
MOVX
POP
POP
RET

g REEKE X Xk \WRITE ~ CHARAGTER  TO SHOW

WRCHAR_LCD: PUSH
PUSH
LCALL
MOV
MOV
MOVX
POP
POP

DPH

DPL

BUSY_LCD

DPTR, #WR_INSLCD
A,#00001111B
@DPTR, A

DPL

DPH

SHIFT DISDLAL ****%%kkxxxx

DPH

DPL

BUSY_LCD

DPTR, #WR__INSLCD
A,#00011000B
@DPTR, A

DPL

DPH

SHIFT DISDLAY*****************

DPH

DPL

BUSY_LCD

DPTR, #WR_INSLCD
A,#00011100B
@DPTR,A

DPL

DPH

RET

SET LCD ADDRESS * * * % kkk &k kkokkdkhkhx

DPH
BUSY_LCD
DPTR, #WR_ INSLCD
ApLCD_ADDR
ACE=q
@DPTR, A

DPH

DPL

DPL

DPH

BUSY_LCD
A,LCD_DATA
DPTR, #WR_DATLCD
@DPTR, A

DPH

DPL

LCD * ok k ok kok ok ok ok
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gk R WRITE  ~LINE - OF-. 8

WRLINE_LCD: MOV

WRLINE_LCD_1:CLR
MOvC
PUSH
PUSH
LCALL
MOV
MOVX
POP
POP
INC
INC
CJINE
CALL
RET

e ko kk ok ok ko ok ok ok ok ok ok ok ok kK
7

MOV
MOV
NOP
NOP
DJINZ
DJINZ
RET
DELAY_200uS: MOV
DJNZ
RET
DELAY_15ms: MOV
DELAY_15ms_1 :MOV
DELAY_15ms_2 :NOP
NOP
DJINZ
DJINZ
RET
DELAY_100ms: MOV
DELAY_100ms_1 :MOV
DELAY_100ms_2 :NOP
NOP
DJINZ
DJUNZ
RET
DELAY_500ms: MOV
DELAY_500ms_1:CALL

LCD_DELAY:
LCD_DELAY_1:
LCD_DELAY_2:

DJINZ
RET
DELAY_1s: MOV
DELAY ls 1:  CALL
DJINZ

RET

CHARACTER FROM

RO, #00H

A

A,@A+DPTR

DPH

DPL

BUSY_LCD

DPTR, #WR_DATLCD
@DPTR, A

DPL

DPH

DPTR

RO

RO, #10H, WRLINE_LCD_1
LCD_ON

F K Kk K Kk ok ok ok ok ok ok ok ok ok ok ok Kk

DELAY  TIME

R7,#002
R6, #0E6H

R6,LCD_DELAY_2
R7,LCD_DELAY_1

R7,#064H
R7,$

7,#015
6, #0E6H

R6,DELAY 15ms_2
R7,DELAY 15ms 1

7,%#100
6, #0E6H

R6,DELAY_100ms_2
R7,DELAY_100ms_1

5,#05
DELAY_100ms
R5,DELAY_500ms_1

5,#010
DELAY_100ms
R5,DELAY_1s_1

ROM ** %% %%
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R R R R R R R R KAk ok ok h ok ok ok khkkok ok okkKk
; TITLE ALL

TITLE_ 1: DB ' WATER VEDING !
TITLE 2: DB ' AUTO. MACHINE !
TITLE_11: DB '  Thank You 2
TITLE_12: DB ' See You Again '
TITLE 133 DB i Insert Coin !
PTPLE. 143 DB ' Coin 1 Bath !
PTTLE 15: DB ' Coin 5 Bath )
PTILE 167 DB ' Coin 10 Bath :
TITLE 17: DB 'No Water.. Sorry'
TILLE 193 DB : J
TITLE_20: DB 'No Change Coin '
TITLE-21: DB @i " wa> Bath !
TITLE. 23: DB ' Coln Bath !
TITLE_24: DB '"Press any key...'
TITLE 25: DB ' Bath !
TTILE- 263 DB ""Insert Bottle !
TITLE_2F": DB ' “Return Coin !
TITLE _ZGf: DB ! Thank  You ]
TITLES O : DB '\Weten@ =6 Cite
TITLE 40: DB Y\ Waetx 3 1B ey
TITLE_31: DB b Water R, it c ¥
TITNE 32: DB ' Water~2.7 Lite"
TITLE 3%: DB PWAE e\ §/. debi-fiiEe N
TITHE =4 : DB " Water 4.1 Lite
TIENE =85 : DB ' Water 4.8 Lite '
TIFEE [36: DB s T v o v
TITHE 3 : DB ! 'Water 6.2 Lite.'
TITLE_38: DB " Water 6.9 Lite '
TITLE 39: DB T WEPSE$ 796s W tad ¢
TITHRER 497 DB ' Water 8.3 Lite '
TITLE W1+ DB Wwiwatser )9 fmte !
TITLEAAD : DB ) WaBengy.f Etrte '
TITLE_ %3k DB "'Water 10.4Lite o
TITLE_4%: DB Fatery LI Litey”
TITLE 457 DB ' Water 11.8Lite '
TITLE_46: DB ' Waterv12.5Lite" !
TITLE_47: DB ' Water “13.2Lite '
TITLE_48: DB ' Water 13.9Lite '
TITLE_49: DB ' Water 14.6Lite '
PITLE 503 DB ""Water 15.3Lite '
TITLE _51: DB ' Water 16 Lite '
TITLE. 523 DB ' Water 16.7Lite '
TITLE_53: DB ' Water 17.4Lite '
TITLE_54: DB ' Water 18.1Lite '
TITLE_55: DB ' Please confirm '
END

v
[

514 n.13 Tusunsumsvhauveaniesimiethanda Tuia
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d
e ygilnsal

J
1, nmm’mmm&'mhuguﬂnaNmmm‘%ﬂmu

sen159ilnsal DRMTELY
1.R1kQ 3 17
2.R 810 kQ 1 i)
3.R 100 kQ 1 11
4.R22kQ 1 1
5.C1UF16V 1 12
6.C 0.01 UWF 50 V 1 1)
7.2SC458 1 i)
8. OPTO H11A1 1 17
9. 74HC191 2 17
10. NE555 1 A
2. maasomenTaailiimieny
fensgilnsal 119U

1.R 3.9 kQ 1 a7
2.R12kQ 1 17
3.R1.5kQ 2 !
4.R1kQ 1 A
5.R 56 kQ 1 A7
6.R 51 kQ 1 17
7.R5kQ 1 )
8. R 22 kQ 1 A
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d
518n13591n 301 (A1v)

sensgilnsal I
9. R 10 kQ 1 )
10.C22UF 16 V ) p)
11.C 0.1 WF 50 V 1 B
12. C 0.001 LLF 50 V 1 17
13.C 0.033 UWF 50 V 1 A7
14.C0.47 UF 16 V 1 17
15.C 150 pF 50 V. 1 )
16. L 0.33 mH 2 A
17. 1N4148 3 p
18. BC237B - 17
19. 25C458 1 P
20. ADC0801 1 an
3. MATIATIABNTINIUFY
sen 15 7ol U

1.R 100 kQ 4 17
2.R 33 kQ 4 17
3.C 10 UF 4 A2
4.74LS14 1 ¢
5. Switch 4 M
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d
51en1591n3al (a1v)

Y] d d
. avvamiulesuames

semsginsel 1Y
.R 220 kQ 8 17
R 330kQ 4 5
R 1.5k 4 1)
. IN4001 4 17
.BD139 4 i
.LED 4 17
. OPTO PC817 4 17
. Stepper Motor 1 P!

v & A ¢ A &f A
- nmmuimauaﬂmmﬂmamﬂmmq

518n1391/n30i UIU
.R22kQ 1 17
. IN4001 1 17
.TIP110 1 A
. Solenoid 12 V 2 )
. Solenoid Valve 1 )
.Relay 12V ) 17
. Pump 220V 1 ¢
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d
518n1591n 30! (slv)

J o a
6.mﬂa‘5ﬂm§®nmmumu

fen159ilnsal I
1. IC 74C923 1 17
2.1C 74LS04 1 b
3.C IuF 1 19
4.C 10uF 1 R

7.3 s9ns1ms Inavesin

sen15gilnsel 1IN
1. v3aaiad 1 17
1 [ < @
2. NN AN 1 1
A 4 ¥ @
3. UIABTUN 1 #11

8.11AA 1TV U

sensgilnsal U
1. 25C458 2 17
2. 1C 74LS04 1 17
3.R5kQ 2 17
4.R1kQ 1 17
5. LED 1 i
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d
51en1591Unsal (o)

9. nnoe v
s1en1591/nsal 1UIU

1. R 100 kQ 17
2.R 10 Q/5W 17
3.CIOMF 16V 17
4.CO1UF50V A
5.C 4007 WF 50 V P
6. Bridege Diode 100V/6V )
7. Zener Diode 7.5 V o)
8. LM 7805 17
9.7812CT 17
10. TIP2955 17
11. Tranformer 12-0V /3 A A
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General Description

The ADCO0801, ADCO0802, ADC0803, ADC0804 and
ADCO0805 are CMOS 8-bit successive approximation A/D
converters that use a differential potentiometric
ladder — similar to the 256R products. These converters are
designed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE® output latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or |/O ports to the microprocessor and no interfac-
ing logic is needed.

Differential analog voltage inputs allow increasing the
common-mode rejection and offsetting the analog zero input
voltage value. In addition, the voltage reference input can be
adjusted to allow encoding any smaller analog voltage span
to the full 8 bits of resolution.

NNational Semiconductor

November 1999

ADCO0801/ADC0802/ADC0803/ADC0804/ADC0805
8-Bit P Compatible A/D Converters

m Differential analog voltage inputs

m |ogic inputs and outputs meet both MOS and TTL
voltage level specifications

Works with 2.5V (LM336) voltage reference
On-chip clock generator

0V to 5V analog input voltage range with single 5V
supply

No zero adjust required

0.3" standard width 20-pin DIP package

20-pin molded chip carrier or small outline package
Operates ratiometrically or with 5 Vg, 2.5 Vp, OF
analog span adjusted voltage reference

Key Specifications

m Resolution 8 bits
m Total error +v4 LSB, £ LSB and £1 LSB
Features ; n : ’ m Conversion time 100 us
® Compatible with 8080 uP derivatives —no interfacing
logic needed - access time - 135 ns
m Easy interface to all microprocessors, or operates “stand
alone”
Connection Diagram
ADCO080X
Dual-In-Line and Smali Outline (SO) Packages
Ay o
s 20f=Vec (OR Vger)
RO—2 194—CLKR
WR—3 18 }—DBO (LSB)
CLKIN— 4 17}~D0B1
INTR—{5 16}—D082
Viy(+) =16 15}—0B3
Vn(-)—7 14}-DB4
AGND—{8 13}—D085
Vegr/2—9 12f~D086
DGND—{10 11}—087 (MsB)
DS00E671 30
See Ordering Information
Ordering Information
TEMP RANGE 0°C TO 70°C 0°C TO 70°C -40°C TO +85°C
+v4 Bit Adjusted ADC0801LCN
ERROR 2 Bit Unadjusted ADC0802LCWM ADC0802LCN
+ Bit Adjusted ADCO0803LCN
+1Bit Unadjusted ADC0804LCWM ADCO0804LCN ADCO0805LCN/ADC0804LCJ
PACKAGE OUTLINE M20B — Small N20A —Molded DIP
Outline

TRI STATE® is a registered trademark ol National Semiconductor Corp
Z 80°® is aregistered Irademark of Zilog Corp

© 1999 National Semiconductor Corporation DS005671

www.national.com

siauaAuo) /v alqnedwo) 4/ 1g-8 S0800AV/¥0800AV/£0800AV/20800AV/10800AY
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Typical Applications

(V\

5V

1
F————0 %
-»Of RD
>0 WR
< iNTR
< “1 087
ANY gle 086
o |< 1 ogs
“le Y s
i 15
< = DE3
m 082
<~ U Y
1
<+ DBO
W

Vee

') SPAN ADJ
VREF/2 [==—=0O SEE SECTION
10 241

DGND77

8080 Interface

NSCAOD,
£080,
240,
8048,
303

20 T
19
CLKR
4 10
CLKIN 150 pF,
103
§ <
AlD Vint) ——l

7 DIFF INPUTS
Vin(-=)

8 b
AGND

>

<

A/D

DS006671 31

TRANSDUCER

| 8817 RESOLUTION

OVER ANY DESIRED
ANALOG INPUT
VOLTAGE RANGE
SEE SECTION 24.1

DS005671 1

Error Specification (Includes Full-Scale,
Zero Error, and Non-Linearity)

Part Full- Vaer/2=2.500 Vo Vrer/2=No Connection
Number Scale (No Adjustments) (No Adjustments)

Adjusted

ADCO0801 | v LSB

ADCO0802 +v2 LSB

ADCO0803 | £2 LSB

ADC0804 +1 LSB

ADCO0805 +1LSB

www.national.com 2
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Absolute Maximum Ratings (Notes 1, 2) Infrared (15 seconds) 220°C
If Military/Aerospace specified devices are required, Storage Temperature Range -65°C to +150°C
please contact the National Semiconductor Sales Office/ Package Dissipation at T,=25°C 875 mW
Distributors for availability and specifications. ESD Susceptibility (Note 10) 800V
Supply Voltage (Vi) (Note 3) 6.5V o B
Voltage i Operating Ratings (notes 1, 2)

Logic Control Inputs -0.3V to +18V Temperature Range TminSTASTmax

At Other Input and Outputs -0.3V to (Vs +0.3V) ADC0804LCJ -40°C<T,<+85°C
Lead Temp. (Soldering, 10 seconds) ADC0801/02/03/05L.CN -40°C<T,<+85'C
Dual-In-Line Package (plastic) 260°C ADCO0804LCN 0'C<TA<+70°C
Dual-In-Line Package (ceramic) 300°C ADC0802/04LCWM 0°C<T<+70°C
Surface Mount Package Range of V¢ 4.5 Vp 10 6.3 Ve
Vapor Phase (60 seconds) 215°C

Electrical Characteristics

The following specifications apply for Vgs=5 Vi, Tymn<Ta<Tpax and foLk=640 kHz unless otherwise specified.

§0800aV/70800AV/£0802AV/20802AV/10800AY

Parameter Conditions Min Typ Max Units
ADC0801: Total Adjusted Error (Note 8) With Full-Scale Adj. tVa LsSB
(See Section 2.5.2)
ADCO0802: Total Unadjusted Error (Note 8) VRer/2=2.500 Vpe t% LSB
ADC0803: Total Adjusted Error (Note 8) With Full-Scale Adj. +1% LSB
(See Section 2.5.2)
ADC0804: Total Unadjusted Error (Note 8) VRer/252.500 Vpe £ LSB
ADCO0805: Total Unadjusted Error (Note 8) Vaer/2-No Connection E- LSB
Vrer/2 Input Resistance (Pin 9) ADC0801/02/03/05 25 8.0 kQ
ADCO0804 (Note 9) 0.75 1.1 kQ
Analog Input Voltage Range (Note 4) V(+) or V(=) Gnd-0.05 Vee+0.05 Voo
DC Common-Mode Error Over Analog Input Voltage +1/16 % LSB
Range
Power Supply Sensitivity Vee=5 Vpe +10% Over +1/16 +% LSB
Allowed Vi (+) and Vi (=)
Voltage Range (Note 4)
AC Electrical Characteristics
The following specifications apply for Voo=5 Vi and Ty <Ta<Tuax Unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Te Conversion Time fcLx=640 kHz (Note 6) 103 114 us
To Conversion Time (Notes 5, 6) 66 73 1ok
fork Clock Frequency Vee=5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle 40 60 %

CR Conversion Rate in Free-Running INTR tied to WR with 8770 9708 conv/s
Mode CS =0 Vpg, fo, =640 kHz

twimmi. Width of WR Input (Start Pulse Width) CS =0 Vs (Note 7) 100 ns

tace Access Time (Delay from Falling C,_=100 pF 135 200 ns
Edge of RD to Output Data Valid)

ti, taiy TRI-STATE Control (Delay C,=10 pF, R =10k 125 200 ns
from Rising Edge of RD to (See TRI-STATE Test
Hi-Z State) Circuits)

twi try Delay from Falling Edge 300 450 ns
of WR or RD to Reset of INTR

Cin Input Capacitance of Logic 8 7.5 pF
Control Inputs

www.national.com
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AC Electrical Characteristics (continued)

The following specifications apply for Voe=5 V¢ and Tyn<Ta<Tuax Unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Units

Cour TRI-STATE Output 5 7.5 pF
Capacitance (Data Buffers)

CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately]

Vin (1) Logical “1” Input Voltage Vee=5.25 Vpe 2.0 15 Voo
(Except Pin 4 CLK IN)

Vin (0) Logical “0” Input Voltage Vee=4.75 Vpe 0.8 Voe
(Except Pin 4 CLK IN)

In (1) Logical “1” Input Current Vin=5 Ve 0.005 1 HAGG
(All Inputs)

Iin (0) Logical “0” Input Current Vin=0 Vpe -1 -0.005 HAGG
(All Inputs)

CLOCK IN AND CLOCK R

Vit CLK IN (Pin 4) Positive Going 27 3.1 35 Voo
Threshold Voltage

V- CLKIN (Pin 4) Negative \.5 1.8 2.1 Voo
Going Threshold Voltage

Vi CLK IN (Pin 4) Hysteresis 0.6 1.3 2.0 Voe
(Vi+)=(Ve=)

Vour (0) Logical “0” CLK R Output 16=360 pA 0.4 Voe
Voltage Veo=4.75 Vpe

Vour (1) Logical “1” CLK R Qutput lo==860 pA 2.4 Vbe
Voltage Vee=4.75 Vp e

DATA OUTPUTS AND INTR

Vour (0) Logical “0” Output Voltage

Data Outputs lour=1.6 MA, Vc=4.75 Ve 0.4 Voe

INTR Output lour=1.0 MA, V=475 Vp o 0.4 Voo
Vour (1) Logical “1” Output Voltage 1o==860 pA, Vee=4.75 Vpe 2.4 Voo
Vour (1) Logical “1” Output Voltage lo==10 pA, Vec=4.75 Ve 4.5 Voo
lout TRI-STATE Disabled Output Vour=0"Vse -3 HAce

Leakage (All Data Buffers) Vour=5 Voo 3 HAbG
lsounce Vour Short to Gnd, T,=25C 4.5 6 mApc
lsiki Vour Short to Vg, Ta=25C 9.0 16 mApc
POWER SUPPLY
lee Supply Current (Includes fow=640 kHz,

Ladder Current) Vrer/2=NC, To=25C

and CS =5V
ADC0801/02/03/04L.CJ/05 1.1 1.8 mA
ADCO0804LCN/LCWM 1.9 25 mA

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its specified operating conditions.

Note 2: All voltages are measured with respect to Gnd, unless otherwise specified. The separate A Gnd point should always be wired to the D Gnd.

Note 3: A zener diode exists, internally, from V¢ to Gnd and has a typical breakdown voltage of 7 Vpgc.

Note 4: For Viy(=)2 Viy(+) the digital output code will be 0000 0000. Two on-chip diodes are tied to each analog input (see block diagram) which will forward conduct
for analog input voltages one diode drop below ground or one diode drop greater than the Vg supply. Be careful, during testing at low Vg levels (4.5V), as high
level analog inputs (5V) can cause this input diode to conduct—especially at elevated temperatures, and cause errors for analog inputs near full-scale. The spec allows
50 mV forward bias of either diode. This means that as long as the analog V|y does not exceed the supply voltage by more than 50 mV, the output code will be correct.
To achieve an absolute 0 Vpg to 5 Vpg input voltage range will therefore require a minimum supply voltage of 4.950 V¢ over temperature variations, initial tolerance
and loading.

Note 5: Accuracy is guaranteed at fg « = 640 kHz. At higher clock frequencies accuracy can degrade. For lower clock frequencies, the duty cycle limits can be ex-
tended so long as the minimum clock high time interval or minimum clock low time interval is no less than 275 ns.

Note 6: With an asynchronous start pulse, up to 8 clock periods may be required before the internal clock phases are proper to start the conversion process. The
start request is internally latched, see Figure 4 and section 2.0.
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AC Electrical Characteristics (continued)

Note 7: The CS inputis assumed to bracket the WR strobe input and therefore timing is dependent on ﬁ&m pulse width. An arbitrarily wide pulse width will hold
the converter in a reset mode and the start of conversion is initiated by the low to high transition of the WR pulse (see timing diagrams).

Note 8: None of these A/Ds requires a zero adjust (see section 2.5.1). To obtain zero code at other analog input voltages see section 2.5 and Figure 7.

Note 9: The Vggg/2 pin is the center point of a two-resistor divider connected from V¢c to ground. In all versions of the ADC0801, ADC0802, ADC0803, and
ADCO0805, and in the ADC0804LCJ, each resistor is typically 16 k. In all versions of the ADC0804 except the ADC0804LCJ, each resistor is typically 2.2 kQ.

Note 10: Human body model, 100 pF discharged through a 1.5 k<2 resistor.

Typical Performance Characteristics

Logic Input Threshold Voltage

vs. Supply Voltage

—55°C < Tp < +125°C

11

LOGIC INPUT THRESHOLD VOLTAGE (V)

4.50 4.75

6.25 5.50

Vg - SUPPLY VOLTAGE (Vo)

fouk vs. Clock Capacitor
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TRI-STATE Test Circuits and Waveforms

(LAST DATA WAS READ)

tin tin, C.=10 pF
Voo
D
RD DATA
[ ouTPUT
o 10k v
oata " 0%
OUTPUTS
= = = = N
DSO006671 48
DS00s671 47
1,=20 ns
ton ton, C,.=10 pF
Veo Voo
10k
o 0ATA
[ ouTRUT e -
0ATA /
6 QUTPUTS
X -
F
- — - DS005671 50
DS005671 49 t.=20 ns
Timing Diagrams (Al timing is measured from the 50% voltage points)
START
CONVERSION
[ /
| D
—
(wl——— [-—
—{ WWAIL |=— “BUSY"”
N _oaraisvau i
ACTUAL INTERNAL “NOT BUSY” S OUTPUT LATCHES
STATUS OF THE
CONVERTER
f———— 1T08x ig g | INTERNAL T¢

INT ASSERTED
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Tlmmg Diagrams (All timing is measured from the 50% voltage points) (Continued)

Output Enable and Reset with INTR

ﬁ INTR RESET
T

NOTEf -—

DATA TRI-STATE®

QTPUTS = = = = = —— = — e —— — —— ——— -

—= ACC f=—

—= "H. O -

DS0G671 52
Note: Read strobe must occur 8 clock periods (8/fc k) after assertion of interrupt to guarantee reset of INTR .
Typical Applications
6800 Interface Ratiometeric with Full-Scale Adjust
veo
(5 Vog)
cs
VMA XOR

—————

6800, o¢—+——  — JWTW ! )
6802, 3 9 Vee T I

5502, " A/D * N

eTC 9 i LiJ S Zgh
AR Wh —< ) 3 ]

| NG AN |

DATA = =
» 1 J: I
) O
Sn

DSS671 £0 "y |

1 Al |

-r Vit Vaer2 4 = h

| B p——— |

= OPTIONAL
FS ADJUST

DSO0B671 54,

Note: before using caps at Viy or Veeg/2,
see section 2.8.2 Input Bypass Capacitors.

www.national.com

608020aV/¥0802aV/€0800aV/20802AV/L0800AY



dy 1d tdl ¥ o U ¥ d‘ = 1 gj 1 ¥ o ¥ L% 14
wnanstluenasianulidmsunisldnuienisfinewingu eygrelnhluldusslevimunisin

laidnsdilag Nedu Snviaudilvidaulasiomuazfedndisdveenalsynaseniinisii iy



142

U

~ 4
ANEMIIH I

xﬂ' o ) ‘o’ d' % A
!ﬂiﬂﬂﬂ1ﬂu1ﬂu1ﬂﬂﬂﬂiumﬂ

WATER VENDING AUTOMATEC MACHINE

N/
ip
ST
AN
ég!

[ v Y
s 2.1 dAumthveaniesimiherhauda Tula



143

1) ANHHRNYUBIVDUTAINAYH LCD
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