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ABSTRACT

This thesis present the project of Automatic CD Vending Machine. The project can be
divided into two parts ; coin validation.The coin validation use diameter validation. And second
part is rejected CD and listen to music experiment. The reject CD was reject from the CD boxes
which push by DC-motor. The lisen to music experiment will play and select by CD changer. All

operations and display was controlled by microcontroller MCS-51
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Tisunsumuaumshauve unIes i edamadnluin

H Microprocesser Type : MCS*51
; Part Number : 89C52
; Design By

;************** DEFINE CONSTANT dok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok kok
’

’
;************** DEFINE BYTE ok ok ok ok ke ok ke k ok ok ke sk ke ke ke ke sk sk ke ke ke ke ke ke ke ok ok ke ko k ok ok ke ok

KEY ALL EQU 20H
DATA551A EQU 21H
DATA551B EQU 22H
DATA551C EQU 23H
DATAS552A EQU 24H
DATA552B EQU 25H
DATA552C EQU 26H
DATA553A EQU 27H
DATA553B EQU 28H
DATA553C EQU 29H
DATA554A EQU 2AH
DATA554B EQU 2BH
DATA554C EQU 2CH
DISBUFF1 EQU 2DH
TEMP EQU ZEH
ATOD EQU 30H
DISBURRZ EQU 32H
CONTROLWORD EQU 33H
DELD1 EQU 42H
DELD2 EQU 43H
DELD3 EQU 44H
LOOP_DATA EQU 45H
DELDSS2 EQU 46H
DELD30S1 EQU 48H
DELD30S2 EQU 49H
DELD30S3 EQU 4AH
CONTROL EQU 4BH

ok ok ok ok ok ok * Kk * ok ok ok ok ok k ok ok ok ok ok k * ok kK
i * ok ok ok ok DEFINE BIT & BPORT * kK Kk kK * ok ok ok ok ok ok

. * ok ok ok ok okk 1 *hkkkkhkokkkkkkkkkk * kK Kk
’******* * * Direct Port * ok k ok ok ok * ok ok ok ok ok ok ok ok ok ok ok

DATAPORT8255 EQU PO

SELECT55_1 BIT R2.
SETECTPSE. 2 BIT P2.6
SELECT55 3 BIT P25
SELECT55 4 BIT P2.4
ADDRS550 BIT P1.2
ADDRS551 BIT P1.3
WR55 BIT BIT P1.0
RD55 BIT BIT Bl ]
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;************** Temp Port hhkhkkhkhkhhhhhhkhkhkhkhkhhhhhhhhkhkkhkkhkkkhkdhthrik

COIN OK BIT TEMP. O
SEGMENT1 BIT DATA551A.0
SEGMENT2 BIT DATA551A.1
RELAY1 BIT DATA553C.0
RELAY?2 BLT DATA553C.1
RELAY3 BIT DATA553C.2
RELAY4 BIT DATAL53C.3
RELAY5 BIT DATA553C. 4
RELAY6 BIT DATA553C.5
RELAY7 BIT DATA553C. 6
RELAYS BIT DATA553C.7
RELAYS BIT DATA553B.0
RELAY10 BIT PATASS S Byl
RELAY11 BLB DATA553B.2
RELAY12 BIT DATA553B. 3
RELAY13 BIT DATA553B.4
RELAY14 BIT DATA553B.5
RELAY15 BIT DATA553B. 6
RELAY16 BIT DATA5588B.. 7
LIMITI BIT DATA554A.6
LIMIT2 BIT DATA554A.7
LIMIT3 BRI DATA552C.0
LIMIT4 BIT DATAS552C. L
LIMITE BIT DATA552€C. 2
LIMIT6 BIT DATA552C. 3
LIMITY BIT DATAS552C. 4
LIMITS BLAR DATASS2C. 5
LIMITS BIT DATA552C. 6
LIMITI1O BIT DATA552C.7
Swl BIT P30

SW2 BLT P 2l

SW3 BIT B2

SwW4 BIT B3 . 3

SW5 BIT P3.4

SW6 BIT TS 0

SW7 BIT P3.6

SW8 BIT P11

SW9 BIT P2.0

SW10 BIT BZeels

Swll BIT P2:2

SW1l2 BIT P23
LEDEM1 BIT DATA551B. 6
LEDEM2 BIT DATA551B. 4
LEDEM3 BIT DATA551B.2
LEDEM4 BIT DATA551B.0
LEDEM5 BIT DATA554B. 6
LEDEM6 BIT DATA554B. 4
LEDEM7 BILT DATA554B.2
LEDEMS BIT DATA554B.0
LEDEM9 BIT DATA551A.6
LEDEM10 BLT DATA551A.4

LEDRE1 BLT DATA551B.7
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LEDREZ2
LEDRE3
LEDRE4
LEDREbS
LEDREG
LEDRE7
LEDRES
LEDRE9
LEDRE10

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

DATA551B.
DATA551B.
DATA551B.
DATAS554B.
DATA554B.
DATAS554B.
DATA554B.
DATAS551A.
DATAL51A.

OO WO JF Www

. dk ok hkkkk ok ok okkkkok ok kkhhkokkkokokk ok kk ok
’************ MAIN PROGRAM * ok

ORG

ACALL
ACALL
ACALL
ACALL

MOV
MOV
MOV
MOV

ACALL
ACALL

MOV
MOV
MOV
MOV
MOV
MOV

ACALL
ACALL
ACALL
ACALL
ACALL
ACALL

MOV
MOV

; ACALL
; ACALL
ACALL

; JB

; ACALL
; JB

; ACALL
: AJMP

; ACALL

ACALL

0000H

DELSSS
DELSSS
DELSSS
DELSSS

PO, #0FFH
P1, #OFFH
P2, #0FFH
P3, #0FFH

INIT
INIT55

DATAS551A, #00H
DATA551B, #00H
DATAS551C, #00H
DATA553B, #00H
DATAS553C, #00H
DATAS554B, #00H

WR551A
WR551B
WR551C
WR553B
WR553C
WR554B

DISBUFF1, #00H
DISBUFEZ2, #00H

LED_ON
DELAY3SEC
LED_OFF

SWl, $+5
MOTOR LEFT
SW2, $+5
MOTOR RIGHT
TEST

TESTRELAY

SCAN DIS
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ACALL SCAN_COIN
JNB SW11, CANCLE
JB DISBUFF1.0,DO_OK
AJMP MATN
CANCLE:
ACALL DO_CANCLE
AJMP MAIN
DO_OK:
ACALL LED_ON
ACALL SCAN_KEY
ACALL LED OFF
ACALL MOTOR LEEFT
ACALL MOTOR LEFT
ACALL MOTOR LEFT
ACALL MOTOR_LEFT
ACALL MOTOR_LEET
ACALL MOTOR_LEFT
ACALL MOTOR_LEET
ACALL MOTOR LEET
ACALL MOTOR _LEET
ACALL MOTOR LEFT
AGALL MOTOR LEFT
ACALL MOTOR LEET
AJMP MAIN

o koo ok ok ko ke ko sk ok ko ke ke ke ke k sk ki ok ok ok ok Kk kR K ke ke sk sk sk sk ke ok sk ok sk sk ok ok ok ok sk ke ke ok ok ok ok ok ok ok ok
’

MOTOR_RIGHT:

SETB RELAY12
CLR RELAY13
ACALL WR553B
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
RIG: NOP
JNB SW12,RIG
CLR RELAY12
CLR RELAY13
ACALL WR553B
RET
MOTOR LEFT:
CLR RELAY12
SETB RELAY13
ACALL WR553B
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
LEF: NOP
JNB SW12,LEF
CLR RELAY12

CLR RELAY13
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ACALL WR553B
RET

,-***************************«k********************************

SCAN COIN:

SETB Bl
JB P1.7,SCAN COIN EXIT
SCAN_COIN LOOP:
JNB P1.7,SCAN_COIN_LOOP
ACALL INCONE
SCAN_COIN EXIT:
RET

,-************************************\k***********************

CD_OUT_ON:

SETB RELAY11
ACALL WR553B
ACALL WR553C
RET

;****~k*******************************************************

CD_OUT:

PUSH AO®

SETB RELAY11
ACALL WR553B
ACALL WR553C
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
CLR RELAY11
ACALL WR553B
ACALL WR553C

POP ACC

RET

ek khkhkhk ok hkhkhkkkhkkdkhkkhkkhkhk bk hkhkhk kbbb h kb hhkbhkhbhhhh bbb hrhhhhkhhhkhhhhhhhk
’




79

DOKEY1:

PUSH
ACALL
MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL

CLR

ACALL
ACALL
ACALL

BOB
RET

ACC

CD_OUT ON
DISBUFF1, #00H
DISBUFF2, #00H
RELAY1

WR553B

WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC

RELAY1
WR553B
WR553C
CD_OUT

ACC

Wk ok ok ok ok ko Kk Kk R Rk ok ks Tk k ok kk ke ok ke ke ok ok sk kK kK ok ok sk ok ok ok ke ke ok ok ok kk ok ok ok ok ok ko ok ok ko
/4

DOKEYZ2:
PUSH
ACALL

MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL

CLR

ACALL
ACALL
ACALL

POP
RET

Acc
CD_OUT ON

DISBUFF1, #00H
DISBUFF2, #00H
RELAY2
WR553B
WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC

RELAY2
WR553B
WR553C
CD_OUT

ACC

cok ok k ok ok kkhkkkkhkkhkkhkhkhkhkhkhkkhkhkdkhhhkhkhkhkhhk bk hkhhkrhhkkhkkhhkkhkkkdkhkkkkk%*
7

DOKEY3:
PUSH
ACALL

MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL

ACC
CD_OUT_ON

DISBUFF1, #00H
DISBUFF2, #00H
RELAY3
WR553B
WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC
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ACALL
ACALL
ACALL
ACALL

CLR

ACALL
ACALL
ACALL

POP
RET

DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC

RELAY3
WR553B
WR553C
CD_OUT

ACC

ek ok ok ok ok ko kkkkkkkkkhkkkkhk kkkkkkkkhkkkkhkkhhkkhhkkhkkkkkdhkkhkhhkkhhkhrx
7

DOKEY4 :
PUSH
ACALL

MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL

CLR

ACALL
ACALL
ACALL

POP
RET

ACC
CD_OUT_ON

DISBUFF1, #00H
DISBUFEF2, #00H
RELAY4
WR553B
WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC

RELAY4
WR553B
WR553C
CD_OUT

ACC

R I I S R O R e R R R i i o o i o bk R e e S e
’

DOKEY5:

PUSH
ACALL
MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL

Lee

CD_OUT ON
DISBUFF1, #00H
DISBUFF2, #00H
RELAYS

WR553B

WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
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ACALL DELAY30SEC
CLR RELAYS5
ACALL WR553B
ACALL WR553C
ACALL CD_OUT

POP ACC

RET

;************************************************************

DOKEY6:

PUSH ACC

ACALL CD_OUT_ ON
MOV DISBUFF1, #00H
MOV DISBUFF2, #00H
SETB RELAY6
ACALL WR553B
ACALL WR553C
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
CLR RELAY®6
ACALL WR553B
ACALL WR553C
ACALL CD _OUT

POP ACC

RET

R o R S i T S S T S A
’

DOKEY7 :

PUSH ACC
ACALL CD_OUT_ON

MOV DISBUFF1, #00H
MOV DISBUFF2, #00H
SETB RELAY7

ACALL WR553B

ACALL WR553C

ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC

ACALL DELAY30SEC
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ACALL
ACALL

CLR

ACALL
ACALL
ACALL

POP
RET

DELAY30SEC
DELAY30SEC

RELAY7
WR553B
WR553C
CD_OUT

ACC

;************************************************************

DOKEYS8 :
PUSH
ACALL

MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL

CLR

ACALL
ACALL
ACALL

POP
RET

AccC
CD_OUT ON

DISBUFF1, #00H
DISBUFF2, #00H
RELAYS
WR553B
WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC

RELAY8
WR553B
WR553C
CD_QUT

ACC

IR EEEE S S E S ESEL AT RS RS EEE SR ESETEEESEEEEEEEEEEEEEEEEEEE S
’

DOKEY9:
PUSH
ACALL

MOV
MOV
SETB
ACALL
ACALL

ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL

ACC
CD_OUT ON

DISBUFF1, #00H
DISBUFF2, #00H
RELAY9
WR553B
WR553C

DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
DELAY30SEC
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CLR RELAYY
ACALL WR553B
ACALL WR553C
ACALL CD_OUT
POP ACC
RET

;**********************‘k*************************************

DOKEY10:

PUSH ACC
ACALL CD_OUT ON

MOV DISBUFF1, #00H
MOV DISBUEEF2;#00H
SETB RELAY10

ACALL WR553B

ACALL WR553C

ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
AGALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
ACALL DELAY30SEC
CLR RELAY10

ACALL WR553B

ACALL WR553C

ACALL CD OUT

POP acc

RET

;************************************************************

DO CANCLE:

PUSH ACC

ACALL MOTOR_ LEFT
ACALL MOTOR_LEFT
ACALL MOTOR LEFT
ACALL MOTOR LEFT
ACALL MOTOR_LEFT
ACALL MOTOR_LEFT
ACALL MOTOR_LEFT
ACALL MOTOR LEFT
ACALL MOTOR_LEFT
ACALL MOTOR_LEFT
ACALL MOTOR_LEFT
ACALL MOTOR_LEFT
POP ACC

RET

B T L o e e e O g g e g e S Y S T Y T S S SR S e
’
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SCAN KEY:
JB SW1, $+7
ACALL DOKEY1
AJMP SCAN_EXIT
JB SW2,$+7
ACALL DOKEY?2
AJMP SCAN EXIT
JB SW3, $+7
ACALL DOKEY3
AJMP SCAN EXIT
JB Sw4, $+7
ACALL DOKEY4
AJMP SCAN EXIT
JB SW5, 5+7
ACALL DOKEY5
AJMP SCAN EXIT
JB SW6, $+7
ACALL DOKEY6
AJMP SCAN_ EXIT
JB SW7,$+7
ACALL DOKEY7
AJMP SCAN EXIT
JB SW8, S+7
ACALL DOKEY8
AJMP SCAN EXTIT
JB SW9, $+7
ACALL DOKEY9
AJMP SCAN_ EXIT
JB SW10, $+7
ACALL DOKEY10
AJMP SCAN_EXIT
JB SWId,$+7
ACALL DOﬁCANCLE
AJMP SCAN EXIT
ACALL SCAN DIS
AJMP SCAN_KEY

SCAN EXIT:

RET

e i i S b b e 3
7

INIT: MOV DISBUFF1, #00H
MOV DISBUFF2, #00H
SETB RD55_ BIT
SETB WR55 BIT
SETB SELEETSS 1
SETB SELECT55, 2

SETB SELECT55 3
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SETB ADDR550
SETB ADDR551
RET

;************************************************************

INLTS5:

MOV DISBUFF1, #02H

MOV DISBUFF2, #03H

ACALL SELECT551

ACALL SELECT PORT CONTROL
MOV CONTROLWORD, #10000000B
MOV TEMP, CONTROLWORD

ACALL WR55

ACALL SELECT552

ACALL SELECT PORT CONTROL
MOV CONTROLWORD, #10011011B
MOV TEMP, CONTROLWORD

ACALL WR55

ACALL SELECT553

ACALL SELECT PORT CONTROL
MOV CONTROLWORD, #10000000B
MOV TEMP, CONTROLWORD

ACALL WRSS5

ACALL SELECTS554

ACALL SELECT PORT CONTROL
MOV CONTROLWORD, #10010000B
MOV TEMP, CONTROLWORD

ACALT WRS5

RET

ehkkkkkkhhk bk hkhhkdhk b hkhkhkrhkhdkdhhdhhhhhhkhkhkbrbhhkhhkhkhhkhkhkhkhhhhkdhdhhkktk
’

; 8255 FUNCTION SUB PROGRAM
; SELECT PORT
; INPUTR N NE@NE
; OUTPUT : NONE

R Ik i I R R R R R e T R R S R R R R S S R R e i
’

SELECT PORT A:

CLR ADDR550
CLR ADDR551
RET

SELECT_PORT B:

SETB ADDR550
CLR ADDR551
RET

SELECT_PORT_ C:

CLR ADDR550
SETB ADDR551
RET

SELECTy PORT CONTROQL :
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SETB ADDR550
SETB ADDR551
RET

;************************************************************

; 8255 FUNCTION SUB PROGRAM
; SELECT NUMBER OF 8255

; INPUT : NONE

; OUTPUT : NONE

;************************************************************

SELECT551:
CLR SELECT55 1
SETB SELEGT55: 2
SETB SELG@mas=s
SETB SELECT55 4
RET

SELECT552:
SETB SELECT55 1
CLR SELECT55 2
SETB SELECT55 3
SETB SELECT55 4
RET

SELECTS[5 3¢
SETB SELECT55 1
SETB SELECT55 2
CLR SELECTS55 3
SETB SELECT55 4
RET

SELECT§ M
SETB SELECT55 1
SETB SELECTS55_ 2
SETB SELECTS5 3
CLR SELECT554
RET

SELECT55 OFF:

SETB SELECTS5 1
SETB SLERGLEL 2
SETB SELECT55..3
SETB SELECT55 4
RET

ehkkkkhkhkkhkhkhkhkhkhbdhhhkdhhhbhhkhhkhbhhbhbhrbb bbbk hhbh bbbk bbb h b hhkhdkhhhhkkkkk
’

; 8255 FUNCTION SUB PROGRAM
; READ DATA FROM 8255

; INPUT & NONE

; OUTPUT : TEMP (DATA OF PORTZ2)

7 WARNING : SELECT NUMBER OF 8255 AND SET PORT A,B,C BEFORE
; USES THIS SUB.

PR e i L e e e e e e I b e L L e L b 3
’

RD55: CLR RD55 BIT
SETB WR55 BIT
ACALL DELSSSS
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MOV TEMP, PO
SETB RD55 BIT
SETB WR55 BIT
RET i

;************************************************************

WR55:

8255 FUNCTION SUB PROGRAM
WRITE DATA TO 8255

INPUT TEMP (DATA TO P2)
OUTPUT NONE
WARNING SELECT NUMBER OF 8255 AND SET PORT A,B,C BEFORE

USES THIS SUB.

dhhkhkhhkhkhhhhkhhhhkhbrhhhkbhhkhk bbbk bbb hkhkdhhrdkkhkrhhk bbbk hhbhhhrhhhhhhkhk

MOV P0, TEMP
SETB RD55 BIT
CLR WR55_BIT
ACALL DELSSSS
SETB RD55 BIT
SETB WR55 BIT
RET

;************************************************************

7

OU LLBCILy PORLIL O HUBCTmG? b 5

;************************************************************

WR551A:

ACALL SELECT551
ACALL SELECT PORT A
MOV TEMP, DATAS51A
ACALL WRS5

ACALL SELECTS55 OFF
RET

IR RS SR LSRR EEEEREENER LR RS SR R R i R S R R St R R e
’

WR551B:

ACALL SELECTS551
ACALL SELECT PORT B
MOV TEMP, DATA551B
ACALL WR55

ACALL SELECT55 0OFF
RET

ekhkhhhkhkh bk hkhhhkhhkhkhhhdhhddbhhk b h kb h kb h b hhhbb b bbbk rrhhrhkhrhkhhhhht i
’

WR551C:

ACALL SELECT551
ACALL SELECT_PORT_C
MOV TEMP, DATA551C
ACALL WR55

ACALL SELECT55 OFF
RET

ekhkhkhkhkkhkhkhkhkhhhhkhkhkhkhkdhkhhhkhhkhhbhhbbhhbhkhrbhhhhhhhhh bk hhkhhkhhkhkkhkk
’

WR553A:

ACALL SELECT553
ACALL SELECT PORT A
MOV TEMP, DATA553A
ACALL WR55

ACALL SELECT55 OFF

RET

B I e e R g b e e I O i b E b 3
’
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WR553B: ACALL
ACALL
MOV

ACALL
ACALL

RET

SELECT553
SELECT PORT B
TEMP, DATA553B
WR55

SELECT55 OFF

;************************************************************

WR553C: ACALL
ACALL
MOV
ACALL
ACALL
RET

SELECT553
SELECT PORT C
TEMP, DATA553C
WR55
SELECT55_ OFF

o kok ok ok ok ok ok ok ok ke ke k ok ok ks ko sk k k sk k ke ok ke ke sk ks ks sk Sk sk sk sk ok ok ke sk ok ok ko k ok ok ok ok ok ok k ok ok ok ok k ok
r

WR554B: ACALL
ACALL
MOV
ACALL
ACALL
RET

SELECT554
SELECT PORT B
TEMP, DATA554B
WR55

SELEGT55 OFF

e ko k ok ok ok ok ok ok ok ok ok okk ok ok kok sk ok ok kok ok kok ok ke ok ok ok ok ok ok ok ke ke kk ok sk ke k ok ke ko ke sk sk ok ke ke ok ok ok ok ok ok
’

WR554C: ACALL
ACALL
MOV
ACALL
ACALL
RET

SELECT554
SELECT PORT C
TEMP, DATA554C
WR55

SELECT55 OFF

;************************************************************

? READ ECT yPQRIy OF WEERNG255

IR RS SRS NS SRS EE SRS LR NEE SRR S SRR R RS R SRR R R e
’

RD552A: ACALL
ACALL
ACALL
MOV
ACALL
RET

RD552B: ACALL
ACALL
ACALL
MOV
ACALL
RET

RD5§2C; ACALL
ACALL
ACALL
MOV
ACALL
RET

RD554A: ACALL
ACALL

SELECT552
SELECT PORT_A
RD55
DATA552A, TEMP
SELECT55 OFF

SELECT552
SELECT PORT B
RD55
DATA552B, TEMP
SELECT55_OFF

SELECT552
SELECT_PORT_C
RD55

DATAS552C, TEMP
SELECT55_ OFF

SELECT554
SELECT PORT A
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ACALL
MOV
ACALL
RET

RD55
DATA554A, TEMP
SELECT55 OFF

,-********~k~k**************************************************

; ON LED

,-************************************************************

LED ON:

SETB
SETB
SETB
SETB
SETB
SETB
SETB
SETB
SETB
SETB
ACALL
ACALL
ACALL
RET

LEDRE1
LEDRE2
LEDRE3
LEDRE4
LEDRES
LEDRE6
LEDRE7
LEDRES
LEDRE9
LEDRE1O0
WR554B
WR551A
WR551B

’-************************************************************

; OFF LED

;**********}(**************************************************

LED OFE:

CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
ACALL
ACALL
ACALL
RET

LEDRE1
LEDRE2
LEDRE3
LEDRE4
LEDRES
LEDRE6
LEDRE7
LEDRES
LEDRES
LEDRE10
WR554B
WR551A
WR551B

,-******}(******************************************************

INC DISPLAY UP 1

I-************************************************************

’

INCONE:

PUSH

INC
MOV
CJINE
MOV

INC
MOV

ACC

DISBUFF2
A,DISBUFF2

A, #0AH, INCONE_EXIT
DISBUFF2, #00H

DISBUFF1
A,DISBUFF1
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CJINE A, #0AH, INCONE_EXIT

MOV DISBUFF1, #00H
INCONE EXIT:

POP ACC

RET

;************************************************************

; SCAN DISPLAY

;************************************************************

SCAN_DIS:
PUSH Acc
MOV A, DISBUFF1
ACALL CON_DATA
ACALL RD552B
ACALL RD552A
MOV DATA551C, A
SETB SEGMENT1
GLE SEGMENT?2
ACALL WRS51A
ACALL WR551C
ACALL DELSSS
MOV A, DISBUFE2
ACALL CON " DATA
MOV DATA551C, A
CLR SEGMENT1
SETB SEGMENT2
ACALL WR551C
ACALL WR55 1A
ACALL DELSSS
POP AcCC
RET

IR EEEE S EEESEEEES SRR EEE RS SRR S R R e I I I b a3
’

; CONVERT DATA FROM BCD TO 7 SEGMENT BY OPEN TABLE

IR RS S S S SRS R RS EEEEEEEREEEE S SRR REEEEEEEEE SRR S I I I R I I I I3
’

CON DATA: ; convert decimal to 7*Segment code
5 MOV DPTR, #SEG_TAB ; segment tabal
MOVC A,@A+DPTR
RET

ek kkhk kA hkhhhkh kb hkhhhkhhkdhkhrhhhhh kb kbbb hhhhkhhkhkhkhhhkkkhhkhhkhkhtrsk
’

; DELAY SUB FUNCTION

P I e o e R e i g S L i Y R S S SR e S
’

DELSSSS:

PUSH ACC

MOV DELDSS2, #20
DELSSSS1:

NOP
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DJNZ DELDSS2, DELSSSS1
POP ACC
RET

;************************************************************

DELSSS: PUSH ACC

MOV DELD1, #025H
DELS1: MOV DELD2, #025H
DELS2: NOP

DJINZ DELD2, DELS2

DJINZ DELD1, DELS1

POP ACC

RET

;************************************************************

DELAY30SEC:

PUSH ACC

MOV DELD30S1, #2
DELS301: MOV DELD30S2, #5
DELS302: MOV DELD30S3, #2
DELS303: ACALL SCAN DIS

DJINZ DELD30S3, DELS303

DJINZ DELD30S2, DELS302

DJINZ DELD30S1, DELS301

PQP ACC

RET

e kk ok ok ok ok ok kk ok hkk k kk ok kk ok hkhkkhokhk ok ok kkhhhkkhkohkkhhkkkhkkkkhkkkkkdkhdkhhhrirk
r

DELAY3SEC:

PUSH ACC

MOV DELD30S1, #255
DELS32% MOV DELD30S3, #255
DELS33: ;ACALL SCAN DIS

NOP

DJINZ DELD30S3, DELS33

DJINZ DELD30S2,DELS32

PP ACC

;************************************************************

; SEVEN SEGMENT TABLE

;************************************************************

SEG_TAB:
DB 111111008
DB 011000008
DB 11011010B
DB 111100108
DB 011001108B
DB 101101108
DB 101111108
DB 111000008
DB 111111108
DB 11110110B
DB 00000000B
DB 00000000B
DB 00000000B
DB 00000000B
DB 00000000B

N el e el i e

. e

SelNe Ne Ne Ne N
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DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

000000008 i F
00000000B ;10
00000001B el
000000108 212
000001008 713
000010008 ;14
000100008 +15
001000008 ;16
01000000B ol
10000000B ;18
00000000B Hlike
000000008 ;12
00000000B 713
000000008 ;10
000000008 pe s
00000000B e
000000008 13

;************************************************************

; TESYP

ROGRAM

;************************************************************

TESTRELAY:

MOV
MOV
MUL
ADD

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV

A, DISBUFF1
B, #10

AB

A, DISBUFF2

A, #1,8+9
DATAS553B, #00000001B
DATAS553C, #00000000B

A, #2,5+9
DATAS553B, #00000010B
DATAS553C, #00000000B

Ay #3,5+9
DATAS553B, #00000100B
DATA553C, #00000000B

A, #4,$+9
DATAS553B, #00001000B
DATAS553C, #00000000B

A, #5,5+9
DATA553B, #00010000B
DATA553C, #00000000B

A, #6,5+9
DATA553B, #00100000B
DATA553C, #00000000B

A #7,5+9
DATA553B, #01000000B
DATA553C, #00000000B

A, #8,5+9
DATA553B, #10000000B
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TEST EXIT:

MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV

CJNE
MOV
MOV

CJINE
MOV
MOV

CJINE
MOV
MOV
ACALL
ACALL

RET

DATA553C, #00000000B

A #9,35+9
DATA553B, #00000000B
DATA553C, #00000001B

A, #10,5+9
DATAS553B, #00000000B
DATAS553C, #00000010B

A, #11,5+9
DATA553B, #00000000B
DATA553C, #00000100B

A, #12:mS=r9
DATA553B, #00000000B
DATA553C, #00001000B

A, #13,$+9
DATA553B, #00000000B
DATA553C, #00010000B

A, #14,5+9
DATA553B, #00000000B
DATA553C, #00100000B

A, #15,5+9
DATAS553B, #00000000B
DATA553C, #01000000B

A, #16,5+9
DATA553B, #00000000B
DATA553C, #10000000B

WR553C
WR553B
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805
8-Bit uP Compatible A/D Converters

General Description

The ADCO0801, ADCO0802, ADC0803, ADC0804 and
ADCO0805 are CMOS 8-bit successive approximalion A/D
converters thal use a differential polentiometric ladder—
similar to the 256R products. These converters are de-
signed to aliow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE® output lalches di-
rectly driving the data bus. These A/Ds appear like memory
localions or 1/0 ports to the microprocessor and no inter-

facing logic is needed.

Ditferential analog voltage inputs allow increasing the com-
mon-mode rejection and offsetling the analog zero input
voltage value. In addilion, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage

span o the full 8 bils of resolution.

Features

m Compatible wilh 8080 uP derivalives—no inlerfacing
logic needed - access time - 135 ns
B Easy inlerfface to all microprocessors, or operates

“stand alone™

Differential analog voltage inpuls

Logic inputs and outpuls meet both MOS and TTL volt-
age level specifications

Works with 2.5V {LM336) voltage reference

On-chip clock generator

0V lo 5V analog inpul vollage range with single 5V
supply

No zero adjust required

0.3" standard width 20-pin DIP package

20-pin molded chip carrier or small oulline package
Operates ratiometrically or with 5 Vpg, 2.5 Vpg, or ana-
log span adjusted voltage reference

Key Specifications

Resolution 8 bils
Total error +14 LSB, £, LSB and +1 LSB
Conversion lime 100 ps

Typical Applications

8080 Interface

5V

Vee
CLKR
CLXIN

20\

19

4 10k TRANSDUCER
150pF,

8817 RESOLUTION
<& | OVER ANY DESIRED
| < | ANALOG INPUT

o Gl < vaua&e gk;ﬂji‘
. ¢ SEE SECTION 24.
7 TS piFF INROTS
Vin (=) e :
] l_'
ABND 4
fe  seanany A
VREF/Z pown) SEE SECTION v —

10

[E:Ht 77

/A
1 1
———— @, 1%
]
R LN
)i e
&, R 111
S -7
< Moy
B 12
ANY 2i¢ 085
WPROCESSOR Py 13 1 nes
< LN
<& 15 D3
< Ll PP
" :; uBt
< 080
W

|

NSCBOO,
8080,

E
g

280,
8048,

ETC. SO S—

A/

TRI-STATE™ is a registered trademark of National Semiconductor Corp.

2-80% is a registered trademark of Zilog Corp.

TL/H/5671-81

TL/H/5671-1
Error Specification (Includes Full-Scale,
Zero Error, and Non-Linearity)

Part SF:;']E VREF/2=2.500 Vpc | VReF/2=No Connection
Number Adjusted (No Adjustments) (No Adjustments)
ADCO0801 | +1/, LSB
ADC0802 +14 LSB
ADCO0803 | +14 LSB
ADCO0804 +1LSB
ADC0805 +1LSB




Absolute Maximum Ratings (otes 1&2)
if Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage {(Vce) (Note 3) 6.5V
Voltage
Logic Control Inputs ~0.3Vto +18Y
At Other Input and Outputs 0.3V to (Voo +0.3V)
Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Package (plastic) 260°C
Dual-In-Line Package (ceramic) 300°C
Surface Mount Package
Vapor Phase (60 seconds) 215°C
Infrared {15 seconds) 220°C

Electrical Characteristics
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~85°C to -+ 150°C
875 mW
800V

Storage Temperature Range
Package Dissipation at Tp = 25°C
ESD Susceptibility (Note 10)

Operating Ratings (otes 182
Temperature Range TMINETASTMAX
ADC0801/02L.J, ADC0802L.J/883 ~55°C<Tp<+125°C

ADC0801702/03/04L.CJ —~40°C<Tp< +85°C
ADC0801/02/03/05LCN = 40°C<Tp< +85°C
ADCO0804LCN 0°C<TA< +70°C
ADC0802/03/04LCV 0°C<TaA< +70°C
ADC0802/03/04L.CWM 0°C=Tp< +70°C
Range of Vo 4.5Vpcto 8.3 Vpe

The tollowing specifications apply for Voo =5 Vpg, Tmin< Ta< Tmax and foik =640 kHz unless otherwise specified.

Parameter Conditions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. +, LSB
(See Section 2,5.2) TlA
ADC0802: Total Unadjusted Error (Note 8) VRer/2=2.500 Vo +Ye LsSB
ADC0803: Total Adjusted Error (Note 8) With Full-Scale Adj. +1) LSB
(See Section 2.5.2) e
ADC0804: Total Unadjusted Error (Note 8) VRee/2=2.500 Vpe by 1.SB
ADC0805: Total Unadjusted Error {Note 8) VReg/2-No Connection + LSB
VRee/ 2 Input Resistance (Pin 9) ADC0801/02/03/05 2:5 8.0 k2
ADC0804 (Note 9) 0.75 14 kQ
Analog Input Voltage Range (Note 4) V(+) or V(~) Gnd-0.05 Vg +0.05 Vpe
DC Common-Mode Error Over Analog Input Voltage + Vi + LSB
Range
Power Supply Sensitivity Vee=5 Vpg £ 10% Over + Yie T LSB
Allowed VIN( +)and le( )
Voltage Range {Note 4)
AC Electrical Characteristics
The following specifications apply for Voo =5 Vpg and T4 ==25°C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Tec Conversion Time foLk == 640 kHz (Note 8) 103 114 s
Tc Conversion Time (Note 5, 6) 66 73 1Lk
fcLk Clock Frequency Voo =5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle {Note 5) 40 60 %
CR Conversion Rate in Free-Running INTR tied to WR with 8770 9708 conv/s
Mode CS=0 Vpg, loLk =640 kHz
WAL Width of WR Inpul (Start Pulse Width) CS =0 Vpc (Note 7) 100 ns
tace Access Time (Delay from Falling Cy =100 pF 135 200 ns
Edge of RD to Output Data Valid)
tn: toH TRI-STATE Control (Delay Cy =10 pF, R =10k 125 200 ns
from Rising Edge of RD to (See TRI-STATE Test
Hi-Z State) Circuits)
wi tRi Delay from Falling Edge 300 450 ns
of WR or RD to Reset of INTR
CiN Input Capacitance of Logic 5 75 pF
Control Inputs
Cour TRI-STATE Output 5 7A pF
Capacitance (Data Buffers)
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuitand is therefore specified separately]
Vin (1) Logical “1" input Voltage Vo =5.25 Vpg 2.0 15 Vbe
(Except Pin 4 CLKIN)
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AC Electrical Characteristics (continueq)
The following specifications apply for Voo = 5Vpg and Tpmin < Ta < Tmax Unless otherwise specified.

Symbol | Parameter | Conditions l Min l Typ ‘ Max | Units

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

Vin (0) Logical "0” Input Voltage Voc=4.75 Vpo 0.8 Voe
(Except Pin 4 CLK IN)

In (1) Logical “1" input Current Vin=5 Vpgo 0.005 1 RADC
(All Inputs)

Iin (0) Logical “0" Input Current Vin=0Vpgo wd] --0.005 wADPC
(All Inputs)

CLOCK IN AND CLOCK R

Vot CLKIN (Pin 4) Positive Going 27 3.1 3.5 Vo
Threshold Voltage

V= CLK IN (Pin 4) Negative 1.5 1.8 24 Voo
Going Threshold Voltage

Vi CLK IN (Pin 4) Hysteresis 0.6 1.3 2.0 Voe
V)~ Vgl

Vour (0) Logical 0™ GLK R Output lo= 360 nA 0.4 Vboc
Voltage Voo =4.75 Vpo

Vourt {1) Logical 1" CLK R Qutput lg= —3860 uA 2.4 Voc
Voltage Voo #=4.756 Vpg

DATA OUTPUTS AND INTR

Vour (0) Logical “0” Qutput Voltage
Data Outputs lout=1.6 mA, Voo =4.75 Vpc 0.4 Voo
INTR Output lout = 1.0 mA, Voo =4.76 Vpg 0.4 Vpe

Vour (1) Logical "1™ Output Voltage o= 360 pnA, Vog=4.75Vpg 2.4 Vbe

Vour (1) Logical “1” Output Voltage o= 10 pA, Vo =4.75 Vpg 4.5 Vpe

louT TRI-STATE Disabled Qutput Vout =0 Vpg -3 RADC
Leakage (All Data Buffers) Vour=5Vpc 3 HADC

ISOURCE Vour Shortto Gnd, Ta=25°C 4.5 6 mADpC

ISINK Vour Short to Vgg, TA= 25°C 9.0 16 mADG

POWER SUPPLY

lcc Supply Current (Includes foLk = 640 kHz,
Ladder Current) VREF/2 =NG, Tp=25°C

and CS =8V

ADCO0B01/02/03/041.CJ/05 1.1 1.8 mA
ADCOB04LCN/LCV/LCWM 1.9 28 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 meastred 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 Ve to Gnd and has a typical breakdown voltage of 7 Vpg.

Note 4: For Vin(—) = Vin(+) 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 ires, 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 Vin does not exceed the supply voitage by more than 50 mV, the output
code will be correct, To achieve an absolute 0 Vg 1o 8 Vpg input voltage range will therefore require a minimum supply voltage of 4,950 Ve over temperature
variations, initial tolerance and loading.

Note 5: Accuracy is guaranteed at for i = 640 kHz. At higher clock frequencies accuracy can degrade. For fower clock frequencies, the duty cycle fimits can be
extended 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 2 and section 2.0.

Note 7: The TS input is assumed to bracket the WH strobe input and therefore timing is dependent on the WR pulse width. An arbitrarily wide pulse width will hold
the converter in & resst mode and the start of conversion is initiated by the low to high transition of the WR pulse (see liming 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 5,

Note 9: The Vgeg/2 pin is the center point of a two-resistor divider connected from Ve to ground. In all versions of the ADC0801, ADC0802, ADC0803, and
ADC0805, and in the ADC0804LCJ, each resistor is typically 16 kil. In all versions of the ADC0804 except the ADC0804LCJ, each resistor is typically 2.2 ks,

Note 10: Human body model, 100 pF discharged through a 1.5 kf) resistor.




LOGIC INPUT THRESHOLD VOLTAGE {v}

foLk (kHz)

OUTPUT CURRENT {mA)
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Delay From Falling Edge of

Logic Input Threshold Voltage RD to Output Data Valid CLK IN Schmitt Trip Levels
vs. Supply Voltage vs. Load Capacitance vs. Supply Voltage
18
—85°C < Tp < +125°C 800 - =
>
17 W o3y -1
= ao0a 2 v, [l
b b -
- |
16 ,/ z A S 27
5 A a -55°C< Ta < +126°C
% 300 7 2
18 Wi bre =
i & 21
1 2
iz 200 £
L r/ ; 19 — A =
i 2 1]
% 3
13 100 15
4.50 4.5 £.00 5.25 550 0 200 400 600 BOD 1000 450 475 5.00 5.25 550
Vg - SUPPLY VOLTAGE (Vgp) LOAD CAPACITANCE (sF) Ve - SUPPLY VOLTAGE {Vpg)
Full-Scale Error vs Effect of Unadjusted Offset Erro
foLk vs. Clock Capacitor Conversion Time vs. VRgp/2 Voltage
1000 —; —r 3 16 T
|| Te=13/c 1k FV (4 = V=) = DV,
b AN 1 14 - ASSUMES Vg =2 mV.
\R = 10k = =} [T THIS SHOWS THE NEED
A= g0k a 6 g n  FOR A ZERD ADJ. IF
Y N X 4 =TT THE SPAN IS REDUICED:
\ S s Rl fi
\ \ \ 2 Vg A5V 3
£ : E 8 i
NI NN P° 2 | E1L I
h \ g Vo=Eo & i i
L g A coRnly & il i
oy Ha VR 1 — I
\ NN 3 I
h T ) i
100 A 0 q = i
10 100 1000 40 60 AU t00 120 140 o0 0.1 .0 5
CLDCK CAPACITOR (pF) T, CONVERSION TIME {zs) VRep/2Vpg)
Qutput Current vs Power Supply Current Linearity Error at Low
Temperature vs Temperature {Note 9) VRer/2 Voltages
3 B ¥ 10
[ TVee=5voe] | 3 - [TLT T T o T T
: [T £ e ] D o I e R
DATA DUTPUT_| | = E=SHEARTRS g (ZEROAND FULL- |
o [P R T A iy M SeALE iTeD
ISoURCE ] 3 Aoyt T8y g LUE V) ]
L1y N = 13 TE = g5 1158 VALUE {mV)
N N Vour oc e} 1 fiexshio: I
& Vpp = SVi——F= = ] 488
i - > = 122 —J—l— 19.53
4 ~ a gy |—-Vep=4sv & (12 givs) (10 8TS) ‘gﬂéﬁs’ (SBITS)
B ~ i § 1{ I 640 kH: LE" /“-ff A \]_
3 B 2 4 CLK™ 1 & =
—ISINK | 5= 1 ’/ // }L ik
2 Vour * 04 Ve T Ty P P 7. T -4 .
-50 -25 0 25 S50 75 100 125 -50 -25 @ 2§ 50 75 100 125 L] 1 2 25
T4 — AMBIENT TEMPERATURE (°C) Tp - AMBIENT TEMPERATURE (°C) VREF/2 VOLTAGE (V)

TL/H/5671-
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TRI-STATE Test Circuits and Waveforms

tH tiH, CL =10 pF ton ton, CL==10 pF
v v
Voo [ ¢
Ve
Ll DATA 10 o
(4 oUTRUT &ND
AB = DATA
o 10k véi ouTPyT g
DATA [ DATA
oUTPUTS I‘ OUTPYTS
_ = = = SND I 4173
1y =20 ns =20 ns TL/H/5671-3
Timing Diagrams (ail timing is measured from the 50% voltage points)
START
CONVERSION
WR 7Z
ot
W) —-m|
—= W@FAL [~— Feusyi
3 DATA IS VALID IN
ACTUAL INTERNAL “NOT BUSY" i QUTPUT LATCHES
STATUS OF THE
CONVERTER
———— 170 8 ig g } INTERNAL Tg
(LAST DATA WAS READ)
INTA ﬂl
(LAST DATA WAS NOT READ) ] INT ASSERTED

Output Enable and Reset INTR
NTR RESET

=T

NOTE} —-
00 N LA 5 ¢ P
QUTPUTS +
—— 1ACC |—
——] s WH f=—

Note: Read strobe must occur 8 clack periads (8/1cLk) after assertion of interrupt to guarantee reset of INTR,

TL/H/6671-4



105

Features

@ Compatible with MCS-51™ Products

® 4 Khytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable /O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power Idle and Power Down Modes

Description

The ATBICS1 is a low-power, high-performance CMOS 8-bit microcomputer with 4
Khytes of Flash Programmable and Erasable Read Only Memory (PEROM). The
device is manufactured using Atmel's high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by
a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer
which provides a highly flexible and cost effective solution to many embedded control

applications.

(continued)

Pin Configurations PDIP/Cerdip

spro

0P AL

P2
TppP2

TNDEX Y e
CORNER spp2

22 P04 (ADA)
2 BFi.s (a05)
P0G (ADE)

P P2

I P07 (ADT)
(RXD) P B EAMM PR
A NG
(TXD} P3
(TR
{TATT)

oTi

(11 P3

RST

NG

1719

91 23 2609729
18! 90° 1923325 !

247726728

opNe
40 POG (ADY
§@APO.1 (ADN)
AT APUG.2 (ARZY
SO P03 (ADY)
S Po
prPa

pFro.
D EXE/VPP

22 OFREN

shpa
Dp2.g (A1)
hrzz at0)
B Pz AT

C

4 (AD4)
ERTE
B (ADR)
7 (ADT)

EFRCG
O iA18)
6 (AT

5OA13)
A tA12)

0 (AR

AOP0.4 (ALY

5 (ADS)

pa.7 (AR7)
HEAVPR

AENG
33 ALEIFROG
32 PEE

Br27 (A15)
BP2.a (A14)
Bp2.s (A13)

8-Bit
Microcontrolier
with 4 Kbytes
Flash

AT89C51
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AT89C51

Absolute Maximum Ratings*

< 3 4 *NOTICE: Stresses beyond those listed under “Absolute Maxi-

Operating Temperature................... -565°C to +125°C mum Ratings™ may cause permanent damage to the device.
s s This is a stress rating only and functional operation of the
Storaige TeMPErature ... s e ool G device at these or any other conditions beyond those indi-
Voltage on Any Pin cated in the operational sections of this specification is not
with Respect to Ground 1.0Vt +7.0V implied. Exposure to absolute maximum raling conditions
it b L e it g 5 for extended periods may affect device reliability.

Maximum Operating Voltage ............ccceceee 6.6V
DC Output Curmrent.........c.vmniniceviiminnane 15.0 mA

D.C. Characteristics
Ta =-40°C to 85°C, Voo = 5.0 V £ 20% (unless atherwise noted)

Symbol Parameter Condition Min Max Units
ViL Input Low Voltage (Except EA) -0.5 0.2 Vee-0.1 v
ViL1 Input Low Voltage (EA) -0.5 0.2 Vee-0.3 \4
ViH Input High Voltage (Except XTAL1, RST) 0.2 Vee+0.9 Vee+0.5 Y
ViH1 Input High Voltage (XTAL1, RST) 0.7 Vo Veet+0.5 \
11)
Vor (ngf’tg‘ 1L<2’“§)V°“age loL = 1.6 mA 0.45 v
(§1
VoLt g}gﬁ“& N7 el o= 8.2 A 0.45 v
: loH = -60 uA, Voo = 5§V £ 10% 2.4 )
- Output High Voltage T
e (Ports 1,2,3, ALE, PSEN)  1on=-254iA Lnsue L/
oy =-10 gA 0.9 Voo Vv
f lon = -800 pA, Vee = 5 V4 10% 24 \Y
g Output High Voltage L —
VoHt (Port 0 in External Bus Mode) 1on=-800uA 0.75 Vee v
loH =-80 pA 0.9 Vee \'4
hi E_ggrn(tzsahozlgr))ut Current Vin=0.45V 50 WA
Logical 1 to 0 Transition L A
s Current {Ports 1,2,3) ViR 24 59 BA
Input Leakage Current /
Ll (Port 0, EA) 045 < ViN < Vee +10 HA
RRST Reset Pulldown Resistor 50 300 K
Cio Pin Capacitance Test Freq. = 1 MHz, Ta = 25°C 10 pF
Active Mode, 12 MHz 20 mA
Power Supply Current :
loe i ' & Idle Mode, 12 MHz 5 mA
Power Down Mode'?! Yec 561V 100 i)
Vec =3V 40 pA

Notes:

Maximum total [OL for all output pins:71 mA

1. Under steady state (non-transient) conditions, loL
must be externally limited as follows:
Maximum loL per port pin:10 mA
Maximum loL per 8-bit port:
Port 0:26 mA
Ports 1,2. 3:15 mA

If IOL exceeds the test condition, VOL may exceed the
related specification. Pins are not guaranteed to sink
current greater than the listed test conditions.

2. Minimum VCC for Power Down is 2 V.
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