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ABSTRACT

This thesis present a Cup Noodle Vending Machine. It consists of the cup storage and
dispensing unit, the water boiler and dispensing unit, the user-interface and the processing unit.
The cup storage and dispensing unit of this machine consist of five slot. Each column of slot is
partitioned separate from the next. Each partition is for a difference type of noodle. When ordered
to do so, a device at the button of the valid column releases one cup of noodle to the dispensing
tray

The user-interface on this machine consist of a coin slot and a array of button each
representing a certain kind of noodle. Feedback is also provided in the form of LED if an item is
out of stock. The processing unit in this machine controls and monitors the current temperature in
the boiler, Order change to be given if necessary, monitors the array of button for a valid input,
provide the feedback and controls the timing and dispensing of items.

This project can increase numbers of cup in box keeper. Morever the Vending Machine

can apply to vending a cup of other product. It is ready to manufacture and markefable product.
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TlilsunsumiugunsesimivheuzsniinsduSagiluyudae

ORG 0000H
LJMP MAIN

. ***********SET BIT **dkkhkdkdhhdhhdhhhhhdrhhhhdhhhhhhhkdhhkhdkk
’

vee BIT  P1.0
IN BIT P1.1
OK BIT P1.2
CANCLE BIT P1.3
FEED 1 BIT P3.0
FEED 2 BIT P3.1
FEED_ 3 BIT Pl1.4
FEED 4 BIT Pl.5
FEED_5 BIT P3.4
SELECT 1 BIT P3.5
SELECT 2 BIT P3.6
SELECT 3 BIT  P3.7
SELECT 4 BIT P1.6
SELECT 5 BIT P1.7
STOCK BIT  P3.2
NEW BIT P3.3
WAIT1 EQU  20H
WAIT2 EQU  21H
WAIT3 EQU  22H
STORE1 EQU  23H
STORE2 EQU  24H
STORE3 EQU  25H
STORE4 EQU  26H
STORE5 EQU  27H
ORG  0030H

MAIN: MOV  R2,#00H

MOV STORE1L, #15
MOV STOREZ2, #15
MOV STORE3, #15
MOV STORE4, #15
MOV STORES, #15

START: MOV  P3,#00H
MOV P2, #00H
MOV  P1,#02H
MOV PO, #00H
MOV  R7,#00H
MOV  R6, #00H

MOV  WAITI1, #0OH
MOV  WAITZ2, #0OH
MOV WAIT3,#20
P CHECK COIN INSERT -——---

COIN: CLR vCC
JNB IN,C IN
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JB

JB

JMP
SH: ACALL
JMP
ACALL
JMP

KEEP:

STOCK, SH
NEW, KEEP
COIN

SHOW_STOCK
START
NEW_STOCK
START

’-************* COIN IN COUNT ***,*k*dkdhhkkhkdkhbdkhkrk

C_IN: CLR  VCC
JNB  IN,UP
JB  CANCLE, BACK
S1: JNB  SELECT 1,FDD1
s2: JNB  SELECT 2, FDD2
S3: JNB  SELECT 3, FDD3
S4: JNB  SELECT 4, FDD4
S5: JNB  SELECT 5, FDD5
DJNZ WAIT1,C IN
DJNZ WAIT2,C_IN
DJNZ WAIT3,C_IN
JMP  BACK
'-**********************************************
FDD1: LJMP FD 1
FDD2: LJMP FD 2
FDD3: LJMP FD 3
FDD4: LJMP FD 4
FDD5 : LJMP FD 5

;************** COIN SHOW VALUE khkhkhkhk kA hkhkhkhhk ki

UP: INC
MOV
MOV
MOVC
MOV
ACALL
CJINE
MOV
JMP

R7

A, R7

DPTR, #DATA
A, GA+DPTR
PO, A

DELAY 25MS
R7,#100,C_IN
R7, #00H

C_IN

;************* COIN BACK dkhkhkhkkhkhkhkddkhhhdrrdhhkhhdkk

BACK: SETB
MOV
MOV
ACALL
ACALL
JMP
OuT: SETB
MOV
ACALL
ACALL

vCe

A,R7
P2,RA
DELAY 1S
DELAY 1S
EXIT

vee
P2,A
DELAY 1S
DELAY 1S
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EXIT:

JMP

START

;************* SELECT TYPE OF PRODUCT Kk ok ok ok ok ok ko ok ok ok k ok ok ko

FD_1:

Fl:

FD 2:

F2:

FD 3:

F3:

FD 4:

F4:

FD_5:

F5:

MOV
CJINE
LJMP
DEC
MOV
ACALL
SETB
ACALL
CLR
LJMP

MOV
CJINE
LJMP
DEC
MOV
ACALL
SETB
ACALL
CLR
LJMP

MOV
CJINE
LJMP
DEC
MOV
ACALL
SETB
ACALL
CLR
LJMP

MOV
CJINE
LJMP
DEC
MOV
ACALL
SETB
ACALL
CLR
LJMP

MOV
CJINE
LJMP
DEC
MOV
ACALL
SETB
ACALL
CLR

R2, STORE1
R2, #00H, F1
C_IN

R2
STORE1, R2
CHANGE
FEED 1
DELAY 18
FEED 1

oUT

R2, STORE2
R2, #00H, F2
C_IN

R2
STORE2, R2
CHANGE
FEED 2
DELAY 1S
FEED 2

oUT

R2, STORE3
R2, #00H, F3
C_IN

R2
STORE3, R2
CHANGE
FEED 3
DELAY 18
FEED_3

OUT

R2, STOREA4
R2, #00H, F4
C_IN

R2
STORE4, R2
CHANGE
FEED_4
DELAY 1S
FEED 4

ouT

R2, STORES
R2, #00H, F5
C_IN

R2
STORES5, R2
CHANGE
FEED 5
DELAY 18
FEED 5
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J OUT:

LJMP OUT
LJMP C_IN

;:******* COIN CHECK FOR CHANG *hkkhkhkkhkhkkhkkkhkkhkk*k

CHANGE:

GO:

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

SHOW_STOCK:

SETB
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
CJINE
MOV
RET
LJMP

SETB
JNB
JNB
JNB
JNB

vee
R7,#15,C_16
A, #00

R7,#16,C_17
A, #01

R7,#17,C_18
A, #02

R7,418,C 19
A, #03

R7,#19,C_20
A, #04

R7,#20,C_21
A, #05

R7,#21,C_22
A, #06

R7,#22,C 23
A, #07

R7,#23,C_ 24
A, #08

R7,#24,C_25
A, #09

R7,#25,C_26
A, #10

R7,#26,C_27
a, #11

R7,%27,C 28
A, #12

R7,428,C 29
A, #13

R7,#29,G0O
A, #14

BACK

SHOW STOCK ***kkkkdhkkdhkkhkkkkhkhdkhhkkk

vee
SELECT 1, SHOW1
SELECT 2, SHOW2
SELECT 3, SHOW3
SELECT 4, SHOW4
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JNB SELECT 5, SHOWS

JB CANCLE, CL
JMP SHOW_STOCK
SHOW1: MOV A,STORE1l

ACALL SHOW_SEG
ACALL DELAY 1S
LJMP SHOW_STOCK

SHOW2: MOV A,STORE2
ACALL SHOW_SEG
ACALL DELAY 18
LJMP SHOW_STOCK

SHOW3: MOV A, STORE3
ACALL SHOW SEG
ACALL DELAY 1S
LJMP SHOW_STOCK

SHOW4 : MOV A, STORE4
ACALL SHOW_SEG
ACALL DELAY 18
LJMP SHOW STOCK

SHOWS : MOV A, STORES
ACALL SHOW SEG
ACALL DELAY 1S
LJMP SHOW_STOCK

CL: CLR vCC
RET

M * ok kok ok ok ok kk
; LR R R AR SRR LR R R NEW STOCK LR RS R S LS LSS TR EEEEEEE R

NEW_STOCK: SETB VCC
JNB  SELECT 1,NEW 1
JNB  SELECT 2,NEW 2
JNB  SELECT 3,NEW_3
JNB  SELECT 4,NEW_4
JNB  SELECT 5,NEW_5
JB CANCLE, CLO
JMP  NEW_STOCK

NEW 1: MOV~ STORE1, #15
MOV A, STORE1
ACALL SHOW_SEG
ACALL DELAY 18
LJMP NEW_STOCK

NEW 2: MOV STORE2, #15
MOV A, STORE2
ACALL SHOW_SEG
ACALL DELAY 18
LJMP NEW_STOCK

NEW_3: MOV ~ STORE3, #15
MOV A, STORE3
ACALL SHOW_SEG
ACALL DELAY 18
LJMP NEW_STOCK
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NEW 4: MOV STORE4, #15
MOV A, STORE4
ACALL SHOW_SEG
ACALL DELAY 1S
LIJMP NEW STOCK

NEW 5: MOV  STORES, #15
MOV A, STORES
ACALL SHOW_ SEG
ACALL DELAY 1S
LJMP NEW_STOCK
CLO: CLR  VCC
RET

I-********* 7 SEGMENT SHOW ***kdkkhdkhdhhkhhhhhkkrkdrdhhhkrdkx

SHOW_SEG: MOV DPTR, #DATAl
MOVC A, @A+DPTR
MOV PO,A
RET

. *
'*********************** DATA FOR SHQOW ** % kkkdkkkdkhkkkkdkkkkx

DATA: DB O0OH, 01H,02H, 03H, 04H, O5H, 06K, 07H, 08H, 09H
DB 10H,11H,12H,13H,14H,15H,16H,17H, 18K, 19H
DB 20H,21H,22H, 23H, 24H, 251, 26H,27H, 28H, 29H
DB 30H, 31H, 32H, 33H, 34H, 354, 36H, 37H, 38H, 39H
DB 40H,41H,42H,43H,44H,45H, 461, 47H, 48H, 49H
DB 50H,51H, 52H, 53H, 54H, 55H, 56H, 57H, 58H, 59H
DB 60H, 61H, 62H, 63H, 64H, 65H, 66H, 67H, 68H, 69H
DB 70H,71H,72H,73H,74H,75H, 764, 77H, 78H, 79H
DB 80H, 81H, 82H,83H,84H, 85H, 86H, 87H, 88H, 89H
DB 90H, 91H, 92H, 93H, 94H, 95H, 96H, 97H, 98H, 99H

DATAL: DB 00H,O01H,02H,03H,04H, 05H, 06H,07H, 08H, 09H
DB 10H,11H, 124,134, 14H,15H

;******************** DELAY ZONE *% % kdkhkhkhkhhhhhhkrhdhhrhrhkhhrhhhdhdhk

DELAY 25MS: MOV RO, #25

LOOP1: MOV~ TMOD, $01H
MOV  THO, #0FCH
MOV  TLO, #67H

SETB TRO

JNB TFO, $
CLR TFO

CLR TRO

DJNZ RO,LOOP1l
RET

DELAY_1S: MOV  RI1,#40
DELAY 25: MOV RO, #25
LOOP2: MOV  TMOD, #01H
MOV  THO, #0FCH
MOV TLO, #67H
SETB TRO
JNB  TFO,$
CLR _ TF0




74

DELAY 20MS:

DELAY 1MS:

CLR
DJNZ
DJINZ
RET

MOV
MOV
MOV
SETB
JNB
CLR
CLR
RET

MOV
MOV
MOV
SETB

CLR
CLR
RET
END

TRO
RO, LOOP2
R1,DELAY 25

TMOD, #01H
THO, #0B7H
TLO, #0FFH
TRO

TFO, $

TFO

TRO

TMOD, #01H
THO, #0FCH
TLO, #67H
TRO

TFO, $

TFO

TRO

Tilsunsunugumsnoutasfuvsan

i *** PROJECT DANG 01/02/2548_TIME_10:00_PM
;*** PROGARM ACTIVE 25-1 BATH

;*** LED SHOW ACTIVE
i *** CONTOR MOTOR OUTUT
;*** DATA CONTOR PROGARM

<P3.0-P3.7>
<P2.0-P2.2>
<P1.0-P1.7>

;*** INFRSD AND OPTO CONTOR <P0.0-P0.5>

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

INFRSD 1
INFRSD 5
INFRSD_10
OPTO 1
OPTO_5

ORG ooooH

jR* KAk xR Ex%x TNPUT CONTOR PROGARM *% % % %k %k & % &k ok ok ke %
BIT P0.0O ;INFRSD 1 ACTIVE
BIT PO.1 ;INFRSD 5 ACTIVE
BIT P0.2 ; INFRSD_10 ACTIVE
BIT P0.3 ;OPTO_1 ACTIVE
BIT P0.4 ;OPTO_5 ACTIVE
BIT P0.5 ;OPTO_10 ACTIVE

OPTO 10

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

MOTOR_1
MOTOR_5
MOTOR_10
;*********
SUPPLY 1
SUPPLY_5
SUPPLY_10

;*********

START:

* ok ok Kk
* ke ok ok
* Kk ok Kk

"O"
"O"
"0"
"0"
"0"
"O"

DATA CONTOR PROGARM <P1.0-P1.7> ACTIVE "1"

OUTPUT
BIT
BIT
BIT

OUTPUT
BIT
BIT
BIT

CONTOR MOTQR **% %%k kkhkkhkdkrkkk*
P2.0 ;MOTOR_1  ACTIVE
P2.1 ;MOTOR 5  ACTIVE
P2.2 ;MOTOR_10 ACTIVE
CONTOR LED SHOW SUPPLY **%%x+
P3.0 ;SUPPLY_1 ACTIVE
P3.1 ;SUPPLY 5 ACTIVE
P3.2 ; SUPPLY_10 ACTIVE

PROGRAM CONTOR Al ¥ ¥k kkkhhkhkhkrrhkkkkk

MOV

PO, #0FFH ; INPUT

"O"
"O"
"O"

"1"
"1"
"l"

* Kk kk
* ok k ok
* Kk ok ok
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DANG:

DANG 1:
DANG 2:

; >STRAT>>>>
DANG_3:

Bl:
B2:
B3:
B4:
B5:
B6:
B7:
B8:
BY:
B10O:
B1l1l:
Bl12:
B13:
Bl4:
B15:
B16:
B17:
B18:
B19:
B20:
B21:

B22:

MOV ~ P1,#OFFH ; DATA CONTOR
MOV P2, #0FFH ; CONTOR MOTOR
MOV P3,#00H ;DISPLAY LED ACTIVE
MOV R4, #00H ; DATA
MOV A, #00H

MOV  A,Pl

MOV  R4,A

LJMP CHAK SUPPLY
CJINE R4, #00H,DANG_2
LJMP DANG

CJNE R4, #0FFH,DANG 3
LJMP DANG

PROGRAM CHAK DATA <<<<<<<<L<LLLL
CINE R4, #14H,B1

LJMP CONTOR 20

CJNE R4, #OFH, B2

LJMP CONTOR 15

CJINE R4, #0AH, B3

LJMP CONTOR 10

CJINE R4, #05H,B4

LJMP CONTOR 5

CJINE R4,#13H,B5

LJMP CONTOR 19

CINE R4, #12H,B6

LJMP CONTOR 18

CINE R4, #11H,B7

LJMP CONTOR 17

CJINE R4,#10H,BS8

LJMP CONTOR 16

CJINE R4, #0EH, B9

LJMP CONTOR 14

CJINE R4, #0DH,B10
LJMP CONTOR 13

CJINE R4, #0CH,B11
LJMP CONTOR 12

CJINE R4, #0BH,B12
LJMP CONTOR 11

CJINE R4,#09H,B13
LJMP CONTOR 9

CJINE R4, #08H,B14
LJMP CONTOR 8

CJINE R4, #07H,B15
LJMP CONTOR 7

CJINE R4,#06H,B16
LJMP CONTOR 6

CINE R4, #04H,B17
LJMP CONTOR 4

CJINE R4, #03H,B18
LJMP CONTOR 3

CINE R4, #02H,B19
LJMP CONTOR 2

CJINE R4, #01H,B20
LJMP CONTOR 1

CJNE R4,#15H,B21
LJMP CONTOR 21

CJNE R4, #16H,B22
LJMP CONTOR 22

CINE R4, #17H,B23
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LJMP
B23: CJNE
LJMP
B24: CJINE
LJMP
B25: LJMP

CONTOR_23
R4, #18H, B24
CONTOR_24
R4, #19H, B25
CONTOR_25
START

; >THE END>>>> PROGRAM CHAK DATA <<<<L<<<L<L<L<LLL

; >START>> PROGARM

ACTIVE 25-1 BATH <<<<<L<L<L<L<

;************** ACTIVE 25 BATH ***%k*khkkhhkhkk

CONTOR_25: JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
LJMP
MoV
ACALL
MOV
ACALL
MOV
ACALL
LJMP

c25 1:

C25_2:

C25 3:

c25 4:

C25 5:

INFRSD_10,C25_1
c25 2

RO, #02H
CONTOR_M10

R2, #05H
CONTOR_M1
SET_P1
INFRSD_5,C25_3
c25 4

R1, #04H
CONTOR_M5

R2, #05H
CONTOR_ M1
SET_P1
INFRSD_1,C25_5
SET_P1

R2, #0RH
CONTOR_M1

R1, #01H
CONTOR_M5

RO, #01H
CONTOR_M10
SET_P1

;************** ACTIVE 24 BATH **%*%%kk,kkhkhkikk

CONTOR 24: JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJIMP
MOV
ACALL
MOV
ACALL
LJMP
JB
LJMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP

C24 1:

C24 2:

c24_3:

c24_4:

c24_5:

INFRSD_10,C24 1
c24_2

RO, #02H
CONTOR_M10

R2, #04H
CONTOR_M1
SET_P1

INFRSD 5,C24 3
c24_4

R1, #04H
CONTOR_M5

R2, #04H
CONTOR M1
SET_P1

INFRSD 1,C24 5
SET_P1

R2, #09H
CONTOR M1

R1, #01H

CONTOR M5

RO, #01H
CONTOR_M10
SET_P1

;************** ACTIVE 23 BATH *****,*kkdhdkdkhk*

CONTOR 23: JB

INFRSD 10,C23 1
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SJIMP
MOV
ACALL
MOV
ACALL
LJMP

C23 1:

c23_2:
SIMP
MOV
ACALL
MOV
ACALL
LJMP
JB
LJIMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP

C23 3:

C23 4:

C23 5:

c23 2

RO, #02H
CONTOR_M10
R2, #03H
CONTOR M1
SET P1
INFRSD 5,C23 3
c23_4

R1, #04H
CONTOR_M5
R2, #03H
CONTOR_M1
SET P1
INFRSD 1,C23 5
START

R2, #08H
CONTOR_M1
R1,#01H
CONTOR_M5
RO, #01H
CONTOR_M10
SET P1

;************** ACTIVE 22 BATH dhkhkhkkhkhkhkhkhkkhkk

JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJIMP
MOV
ACALL
MOV
ACALL
LJMP
JB
LJIMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP

CONTOR_22:

Cc22 1:

C22 2:

C22 3:

C22_4:

C22 5:

INFRSD_10,C22 1
c22_2

RO, #02H

CONTOR M10

R2, #02H
CONTOR M1
SET_P1

INFRSD 5,C22_3
C22_4

R1, #04H
CONTOR_MS

R2, #02H
CONTOR M1
SET_P1

INFRSD 1,C22_5
START

R2,#07H
CONTOR M1
R1,#01H
CONTOR M5

RO, #01H
CONTOR_M10

SET P1

;************** DACTIVE 21 BATH **%%kdkkkkhddk

CONTOR 21: JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV

C21 1:

c21_2:

Cc21 3:

INFRSD_10,C21 1
c21_2

RO, #02H
CONTOR_M10

R2, #01H
CONTOR M1
SET_P1
INFRSD_5,C21 3
c21_4

R1, #04H
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ACALL
MOV
ACALL
LJMP
JB
LJMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP

C21 4:

c21 5:

CONTOR M5
R2, #01H
CONTOR_ M1
SET P1
INFRSD 1,C21 5
START

R2, #06H
CONTOR M1
R1, #01H
CONTOR M5
RO, #01H
CONTOR M10
SET_P1

;***************ACTIVE 20 BATH*** % *kkkkhkdkhkk

CONTOR _20: JB
SJMP
C20 1: MOV
ACALL
LJMP
C20 2: JB
SJIMP
C20_3: MOV
ACALL
LJMP
C20 4: JB
SJMP
C20_5: MOV
ACALL
C20_6: LJMP

INFRSD_10,C20 1
C20_2

RO, #02H
CONTOR_M10
SET_P1

INFRSD 5,C20 3
C20_4

R1, #04H
CONTOR_ M5

SET P1
INFRSD_1,C20 5
C20 6

R2,#014H
CONTOR_M1

SET P1

;***************ACTIVE 15 BATH*** %% kkkkk ki

CONTOR 15: JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
LJMP

C15 1:

C15_2:

C15_3:

Cl5 4:
Cl5 5:

C15 6:

INFRSD_10,C15 1
cl5 2

RO, #01H
CONTOR_M10

R1, #01H
CONTOR M5
START

INFRSD 5,C15_3
c15 4

R1,#03H
CONTOR_M5
START

INFRSD 1,C15 5
C15 6

R2, #0FH
CONTOR M1
START

;***************ACTIVE 10 BATH**************

JB
SJMP
MOV
ACALL
LJIMP
JB
SJMP
MOV
ACALL
LJMP

CONTOR 10:

C10_1:

Cl0_2:

Cl0_3:

INFRSD_10,C10 1
cl0 2

RO, #01H

CONTOR M10

SET P1

INFRSD _5,C10_3
C10_4

R1, #02H
CONTOR_M5

SET P1
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C10 4: JB
SJMP

C10_5: MOV
ACALL

Cl0_6: LJMP

INFRSD 1,C10 5
c10_6

R2, #OAH
CONTOR M1

SET P1

;***************ACTIVE 5 BATH* *x*x*xk*kkkhkhkkd*x

CONTOR 5:  JB
SJMP
C5 1: MOV
ACALL
LJMP
C5 2: JB
SJMP
C5 3: MOV
ACALL
C5 4: LJMP

INFRSD 5,C5 1
c5 2

R1,#01H
CONTOR M5
SET_P1

INFRSD 1,C5 3
C5_4

R2, #05H
CONTOR M1
SET_P1

;*:*************ACTIVE 19 BATH* ** k% &k kk ko ikkk

CONTOR_19: JB
SJMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
LJMP

Cl9 1:

Clo 2:

Ci9 3:

Cl9 4:
Cl9 5:

Cl9 6:

INFRSD_10,C19 1
c19 2

RO, #01H

CONTOR M10
R1,#01H
CONTOR M5

R2, #04H
CONTOR M1
SET_P1

INFRSD 5,C19 3
c19 4

R1,#03H
CONTOR_M5

R2, #04H
CONTOR M1
SET_P1

INFRSD 1,C19 5
cl9 6

R2, #13H
CONTOR_M1

SET P1

;***************ACTIVE 18 BATH* *** %k kkkkkkk*x

JB
SJIMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV

CONTOR_18:

Clg 1:

Cls 2:

Cl8_ 3:

Cl8_4:

Cl8 5:

INFRSD 10,C18 1
ci8 2

RO, #01H
CONTOR_M10

R1, #01H
CONTOR M5

R2, #03H
CONTOR M1

SET P1

INFRSD _5,C18 3
c18 4

R1, #03H
CONTOR M5

R2, #03H
CONTOR M1
SET_P1
INFRSD_1,C18 5
c18 6

R2, #12H
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ACALL CONTOR M1
C18_6: LJMP SET_P1
;***************ACTIVE 17 BATH**************
CONTOR_17: JB INFRSD 10,C17_ 1

SJMP C17 2
C17_1: MOV RO, #01H

ACALL CONTOR M10

MOV  R1,#01H

ACALL CONTOR M5

MOV  R2,#02H

ACALL CONTOR M1

LJMP SET P1

c17_2: JB INFRSD 5,C17 3
SJMP C17 4
C17_3: MOV  R1,#03H

ACALL CONTOR M5
MOV  R2,#02H
ACALL CONTOR M1
LJMP SET P1

C17 4: JB INFRSD 1,C17 5

SJMP C17_6
C17_5: MOV  R2,¥11H

ACALL CONTOR M1
C17_6: LJMP SET P1
;***************ACTIVE 16 BATH**** %k, kkkkkk*k
CONTOR_16: JB INFRSD_10,C16 1

SJMP C16 2
Cl6 _1: MOV RO, #01H

ACALL CONTOR M10
MOV R1,#01H
ACALL CONTOR M5
MOV R2,#01H
ACALL CONTOR M1
LJMP SET P1

C16 2: JB INFRSD_5,C16_3
SJMP C16_4
cl6 3: MOV  R1,$#02H

ACALL CONTOR M5
MOV R2,#01H
ACALL CONTOR M1
LJMP SET P1

Cl6_4: JB INFRSD_1,C16_5
SJMP C17 6
C16_5: MOV R2,#10H
ACALL CONTOR M1
Cl6_6: LJMP SET P1

;***************ACTIVE 14 BATH***%% %k kkkkkkk

CONTOR 14: JB INFRSD 10,C14 1
SJMP C14_2
Cl4 1: MOV RO, #01H
ACALL CONTOR M10
MOV R2, #04H
ACALL CONTOR M1
LJMP SET P1

Cl4_2: JB INFRSD 5,Cl4 3
SJMP Cl14 4
Cl4_3: MOV  R1,#02H

ACALL CONTOR M5
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MOV
ACALL
LJIMP
JB
SJMP
MOV
ACALL
LJMP

Cla_4:
Cl4 5:

Cl4_6:

R2, #04H
CONTOR M1

SET P1

INFRSD 1,C14 5
Cl4 6

R2, #0EH
CONTOR M1

SET P1

;***************ACTIVE 13 BATH**%*,**k*kkktkkk

JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJIMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJIMP
MOV
ACALL
LJMP

CONTOR_13:

Cl3 1:

Cl3 2:

C1l3 3:

Cl3 4:
Cl3_5:

Cl3 6:

INFRSD_10,C13 1
C13 2

RO, #01H

CONTOR _M10

R2, #03H
CONTOR_M1

SET P1
INFRSD_5,C13 3
C13 4

R1, #02H
CONTOR_M5

R2, #03H
CONTOR M1

SET P1

INFRSD 1,C13 5
C13_6

R2, #0ODH
CONTOR M1
SET_P1

;***************ACTIVE 12 BATH**************

CONTOR 12: JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
LJMP

c12_1:

Cclz 2:

clz 3:

Cl2 4:
Clz 5:

Clz_6:

INFRSD 10,C12 1
c12 2

RO, #01H
CONTOR_M10

R2, #02H
CONTOR_M1
SET_P1

INFRSD 5,C12 3
clz_4

R1,#02H
CONTOR M5

R2, #02H
CONTOR_M1

SET P1

INFRSD 1,C12 5
Ci2 6

R2, #0CH
CONTOR M1
SET_P1

;***************ACTIVE 11 BATH** ***kk,dkdkxhhkk

JB
SJMpP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP

CONTOR_ 11:

Clil 1:

C11_2:

INFRSD 10,C11 1
cl1 2

RO, #01H
CONTOR_M10
R2,#01H
CONTOR M1

SET P1

INFRSD 5,C11 3

Cll 4
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MOV
ACALL
MOV
ACALL
LJMP
JB
SJIMP
MOV
ACALL
LJMP

C11_3:

Cll 4:
Cl1l 5:

C11_6:

R1, #02H
CONTOR_M5
R2,#01H
CONTOR M1
SET_P1

INFRSD 1,C11 5
cl1_6

R2, #0BH
CONTOR_M1
SET_P1

;***************ACTIVE 9 BATH***************

JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
LJMP

CONTOR 9:

C9 1:

C9o 2:

C9 3:

C9O 4:

INFRSD 5,C9 1
c9 2

R1, #01H
CONTOR_M5

R2, #04H
CONTOR M1

SET P1

INFRSD 1,C9 3
C9 4

R2, #09H
CONTOR M1
SET_P1

;***************ACTIVE 8 BATH******kdkhkhkkhkhkhk

CONTOR 8:  JB
SJIMP
MoV
ACALL
MOV
ACALL
LJMP
JB
SIMP
MOV
ACALL
LJMP

Cc8_1:

c8 2:

c8 3:

C8 4:

INFRSD 5,C8 1
cs 2

R1,#01H
CONTOR M5

R2, #03H
CONTOR M1
SET_P1
INFRSD_1,C8 3
c8_4

R2, #08H
CONTOR_M1

SET P1

;*I*************ACTIVE 7 BATH***************

JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJIMP
MOV
ACALL
LJMP

CONTOR 7:

Cc7 1:

C7 2:
C7 3:

C7 4:

INFRSD 5,C7_1
c7_2

R1, #01H
CONTOR_M5

R2, #02H
CONTOR_M1
SET_P1

INFRSD 1,C7 3
C7_4

R2, #07H
CONTOR_M1

SET P1

;***************ACTIVE 6 BATH***************

CONTOR 6:  JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP

JB

Cé 1:

C6 2:

INFRSD 5,C6 1
Cé6 2

R1, #01H
CONTOR_MS

R2, #01H
CONTOR M1
SET_P1

INFRSD 1,C6 3
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Cé6_4
R2, #06H
CONTOR M1
SET P1

;*:*************ACTIVE 4 BATH***************

INFRSD 1,C4 1
c4 2

R2, #04H
CONTOR M1
SET_P1

;*:*************ACTIVE 3 BATH*************:’ *

INFRSD 1,C3 1
C3 2

R2, #03H
CONTOR M1
SET_P1

;*;*************ACTIVE 2 BATH***************

INFRSD 1,C2 1
c2_2

R2, #02H
CONTOR_M1
SET_P1

;*:*************ACTIVE 1 BATH***************

SJIMP
C6_3: MOV
ACALL
Co6 4: LJMP
CONTOR 4: JB
SJMP
C4 1: MOV
ACALL
C4 2: LJMP
CONTOR 3: JB
) SJMP
C3 1: MOV
ACALL
C3 2: LJMP
CONTOR 2: JB
SJMP
Ccz 1: MOV
ACALL
c2 2: LJMP
CONTOR 1: JB
SJMP
Ci 1: MOV
ACALL
Cl 2: LJIJMP

INFRSD 1,C1 1
c1 2

R2, #01H
CONTOR_M1
SET_P1

;>THE END>>> PROGARM ACTIVE 25-1 BATH <<<<<<

; >START>>>>> PROGARM CONTOR MOTOR <<<<<<<<<<
PRI F Rk Rk Aok ok CONTOR MOTOR 1 %% % %ok s ok ok ok ok e ok ok ok

CONTOR_M1: CLR  MOTOR 1 jrxx
ACALL DELAY 20MS ;***
ACALL DELAY 10MS ;***
M1 1: JNB  OPTO 1,Ml 2 ;***
saMp M1 1 PR
M1 2: SETB MOTOR 1 P
SETB OPTO 1 PRk
DJNZ R2,CONTOR M1 PR
RET PR
;*********** CONTOR MOTOR 5 kkhkhkhkhkhkdkhhhhkhdk
CONTOR_M5: CLR  MOTOR 5 FrEH
ACALL DELAY 20MS ;***
ACALL DELAY 10MS ;***
M5 1: JNB  OPTO 5,M5 2 ;***
SJMP M5 1 PR
M5 2: SETB MOTOR 5 PR
SETB OPTO 5 FrE
DJNZ R1,CONTOR M5 jrR
RET PR
;*********** CONTOR MOTOR 10 *khkhkkkhkkohkkhhkkkk
CONTOR_M10: CLR  MOTOR 10 FR
ACALL DELAY 20MS ;*+**
ACALL DELAY 10MS ;***
M10 1: JNB __ OPTO 10,M10 2 jRE
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SJIMP
SETB
SETB
DJNZ
RET

M10 2:

M10 1 ;xxx

MOTOR 10 PR

OPTO_10 jR

RO, CONTOR_M10 A
;***

;>THE END>>> PROGARM CONTOR MOTOR <<<<<<<<<<
jRFK Rk Kk kdkkkk*k [ED CHAK SUPPLY * %% % % ko %ok % %

CHAK SUPPLY:JB

DANGO1: JB
DANGO2: JB
DANGO3: JNB
DANGO4: JNB
DANGO5: JNB
DANGO6: LJMP
DANGO7: CLR
SJIMP
DANGOS8: CLR
SJMP
DANGO9: CLR
SJIMP
DANG10: SETB
SJMP
DANG11: SETB
SJMP
DANG12: SETB
SJMP

INFRSD 1, DANGO7
INFRSD_5, DANGO8
INFRSD_10, DANGO9
INFRSD_1, DANG10
INFRSD_5, DANG11
INFRSD_10, DANG12

DANG_1

P3.0 ;LED SHOW
DANGO1

P3.1 ;LED SHOW
DANGO2

P3.2 ;LED SHOW
DANGO3

P3.0 ;LED SHOW
DANGO4

P3.1 ;LED SHOW
DANGO5

P3.2 ;LED SHOW
DANG06

SUPPLY 1 ACTIVE
SUPPLY 1 ACTIVE
SUPPLY 1 ACTIVE
SUPPLY 1 NO-ACTIVE
SUPPLY 5 NO-ACTIVE

SUPPLY 10 NO-ACTIVE

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

;DELAY DATA <P1.0-P1.7>

SET P1: ACALL DELAY 1S
ACALL DELAY 1S
LJMP START
;************** DELAY khkhkhkhkhkhkhkhkhkdhdhhhkhdrrhkdid
DELAY 1S: MOV  R5,#40
DELAY 25: MOV  R6,#25
LOOP2: MOV~ TMOD, #01H
MOV  THO, #0FCH
MOV TLO, #67H
SETB TRO
JNB  TFO,$
CLR  TFO
CLR  TRO
DJNZ R6,LOOP2
DJNZ RS5,DELAY 25
RET
DELAY 20MS: MOV  TMOD, $01H
MOV  THO, #0B7H
MOV  TLO, #0FFH
SETB TRO
JNB  TFO,$
CLR  TFO
CLR  TRO
RET
DELAY 10MS: MOV  R5,#10
DELAY_1MS: MOV  TMOD, #01H
MOV  THO, #0FCH
MOV TLO, #67H
SETB TRO
JNB  TFO,$
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END

CLR
CLR
DJINZ
RET

TFO
TRO
R5,DELAY 1MS

Tilsunsumupumsaeaniyou

LOOP:

MATIN:

J1l:

CHK1:

J2:

CHK2:

J3:

ON:

ORG
CTRL
SwWi
SW2
SOLN
LED

MOV
MOV
MOV
MOV
CLR
SETB
CLR
CLR
CLR

JNB
JMP

SETB
ACALL
CLR

JNB
DJINZ
DJNZ
DJINZ
JMP

SETB
ACALL
CLR

JNB
DJINZ
DJINZ
DJINZ
JMP
SETB
ACALL
CLR

SETB
SETB
ACALL

0000H

BIT Pl.1
BIT P1.0
BIT P1.2
BIT P3.7
BIT P2.0

RO, #0FFH
R1, #OFFH
R2, #0FFH
P1,#00H
LED

CTRL
SOLN

Swl

SW2

CTRL, J1
MATIN

LED
DELAY 18
LED

SW1, J2
RO, CHK1
R1, CHK1
R2, CHK1
NO_ACT

LED
DELAY 18
LED

SW2, J3
RO, CHK2
R1, CHK2
R2, CHK2
NO_ACT
LED
DELAY 15
LED

LED
SOLN
DELAY 1S
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NO ACT:

DELAY 1S:
DELAY 25:

LOOP2:

ACALL
ACALL
ACALL
ACALL
CLR
CLR

CLR
JMP

MOV
MOV
MOV
MOV
MOV
SETB
JNB
CLR
CLR
DJNZ
DJNZ
RET
END

DELAY 1S
DELAY 1S
DELAY 1S
DELAY 1S
SOLN
LED

LED
LOOP

R1, #40
RO, #25
TMOD, #01H
THO, #OFCH
TLO, #67H
TRO

TFO, $

TFO

TRO

RO, LOOP2
R1,DELAY 25
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SN74LS247

BCD-to-Seven-Segment
Decoders/Drivers

The SN741.5247 is a BCD-to-Seven-Segment Decoder/Drivers.

The L8247 composes the & and 3 with the tails. The LS247 has
active-low outputs for direct drive of indicators.

The L5247 features a lamp test input and have full ripple-blanking
input/output controls. An automatic leading and/or trailing-edge
zero-blanking control (RBI and RBO) is incorporated and an
overriding blanking input (BI) is contained which may be used to
control the lamp intensity by pulsing or to inhibit the output’s lamp test
may be performed at any time when the B/RBO node is at high level.
Segment identification and resultant displays are shown below.
Display pattern for BCD input counts above 9 are unique symbols to
authenticate input conditions.

¢ Open-Collector Outputs Drive Indicators Directly
® Lamp-Test Provision
® Leading/ Trailing Zero Suppression

GUARANTEED OPERATING RANGES

ON Somiconductor
Foymmecly a Didsion of Motovola

http:/fonsemi.com

Low
POWER
SCHOTTKY

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.75 5.0 5.25 \Y
Ta Operating Ambient 0 25 70 °C
Temperature Range
lon Output Current — High ~50 A
BI/RBO
loL Output Current — Low 32 mA
BI/RBO
Voot Off-State Output Voltage 15 \Y
a-g
logon) On—State Output Current 24 mA
a-g

PLASTIC
N SUFFIX
CASE 648

:

SoIc
D SUFFIX
CASE 751B

ORDERING INFORMATION

Device Package Shipping
SN74LS247N 16 Pin DIP 2000 Units/Box
SN74LS247D 16 Pin 2500/Tape & Reel
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SN74L5247

O] 1=2EHEETEE=[2EE] ]
¢ 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

a

|

e|

d

SEGMENT
IDENTIFICATION

b

[

SN74LS247
(TOP VIEW)

OUTPUTS
/\

B C ILAMP RB RE D A GND
\\— TEST OUT IN
INPUTS PUT PUT  |npUTS

CIRCUIT FEATURES LAMP INTENSITY MODULATION CAPABILITY

DRIVER OUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER
LEVEL | CONFIGURATION |CURRENT | VOLTAGE | DISSIPATION
SN74L5247 low open-collector 24 mA 15V 35 mw




INPUT
A

INPUT
B

INPUT
C

INPUT
D

BIRBO
BLANKING
INPUT OR

RIPPLE-BLANKING
OUTPUT
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SN74LS247

LOGIC DIAGRAM

LS247

(13)

OuUTPUT
a

{7) ==
(1) E :

- (12) outPUT

b

O

ol 3O
DT

OUTPUT

(6)

e
DTFB‘;DDB_ c

D>t i 09 oyrput
oi i d

() 1

19 ouTPUT
f

INPUT
RBI 5)
RIPPLE-BLANKING ——

[ 4
LAMP TEST ﬂ}

(49 outpuT

INPUT

g
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SN74L5247
Ls247
FUNCTION TABLE
DECIMAL
INPUTS OUTPUTS
OR syrBoT h NOTE
FuNcTioN |1t JRei| 0 ¢ 8 A a b ¢ d e f g

0 Hiun] L L . H ON ON ON ON ON ON OFF

1 Hlx[L v L = H OFF ON ON OFF OFF OFF OFF

2 Hix |t o ®v L H ON ON OFF ON ON OFF ON

3 Hix|Lv L H = H ON ON ON ON OFF OFF ON

4 H]lx ]|t H L L H OFF ON ON OFF OFF ON ON

5 Hix |t H t = H ON OFF ON ON OFF ON ON

6 HixlL H H L H ON OFF ON ON ON ON ON

7 HlxlL H W H H ON ON ON OFF OFF OFF OFF 1
g Hlx|H L L L H ON ON ON ON ON ON ON

g Hix|ua L L H H ON ON ON ON OFF ON ON

10 Hlxlus ©t w H OFF OFF OFF ON ON OFF ON

1 Hix|H L H H H OFF OFF ON ON OFF OFF ON

12 HIX|H H L L H OFF ON OFF OFF OFF ON ON

13 Hix|H H L = H ON OFF OFF ON OFF ON ON

14 HlxlH H H L H OFF OFF OFF ON ON ON ON

15 Hlx|H H H = H OFF OFF OFF OFF OFF OFF OFF

Bl X | x| x x x X L OFF OFF OFF OFF OFF OFF OFF 2
RBI Hiv e o Lo L OFF OFF OFF OFF OFF OFF OFF 3
LT tix|x x x x H ON ON ON ON ON ON ON 4

H=HIGH Level. L =LOW Level, X = lirelevant
NOTES: 1. The blanking input {BI) must be open or held at a high logic level when output functions 0 through 15 are desired. The ripple-blanking input (RB1) must
be open or high if blanking of a decimaf zero is not desired.
2. When alow logic level is applisd directly to the blanking input (BI), all segment outputs are off regardiess of the level of any other input.
3. When ripple-blanking input {RBI} and inputs A, B. C. and D are at a low level with the lamp test input high, ali segment outputs go off and the
ripple-blanking autput {RBO) goes to a low level (response condition).
4. When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all segment outputs are on.
$ BIRBO is wire-AND logic serving as blanking input (B!} and/or ripple-blanking output (RBO).

PACKAGE DIMENSIONS
N SUFFIX
PLASTIC PACKAGE
CASE 648-08
ISSUER
NOTES:
* =A-] > 1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982,
la Nl Ralalal 2. CONTROLLING DIMENSION: INCH.
15 9 f 3. DIMENSION L TO CENTER OF LEADS WHEN
b B FORMED PARALLEL,
o 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 sl ¥ 5. ROUNDED CORNERS OPTIONAL.
5 L LT R BT INCHES | MILLIMETERS
_J L—F D[ TN | MAX | MIN | MAX
—C e L A| 0.740 | 0770 | 1880 | 19.55
B | 0250 | 0270 | 635 | 68
& ! 3 S C 10145 | 0175 | 369 | 444
1 gg1_{ D_| 0015 | 0021 ] 039 | 053
SEATING F o0 | o0 102] v77
" f ) ——— I PLANE G| 0160BSC 254BSC
” " H | 005085C 127 BSC
- - - J {0008 | 0075 | 021 ] 038
H Gl J e K | 010 | 0130 | 280 | 3.30
L | 0295 { 0305 | 750 | 774
™ D16 pL M 0°]_10°] 0°} 10°
s

0020 | 0040 | 0.51 1.01

[@] 025 0010@[ T]A @]
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Features

* Compatible with MCS-51%Products

« 8K Bytes of in-System Programmable (ISP) Flash Memory
~ Endurance: 1000 Write/Erase Cycles

4.0V to 5.5V Operating Range

Fully Static Operation: 0 Hz to 33 MHz

Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable /O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Full Duplex UART Serial Channel

Low-power Idle and Power-down Modes

Interrupt Recovery from Power-down Mode

Watchdog Timer

Dual Data Pointer

Power-off Flag

Fast Programming Time

Flexible ISP Programming (Byte and Page Mode)

Description

The AT89S52 is a low-power, high-performance CMOS 8-bit microcontroller with 8K
bytes of in-system programmable Flash memory. The device is manufactured using
Atmel's high-density nonvolatile memory technology and is compatible with the indus-
try-standard 80C51 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
grammer. By combining a versatile 8-bit CPU with in-system programmable Flash on
a monolithic chip, the Atmel AT89S52 is a powerful microcontroller which provides a
highly-flexible and cost-effective solution to many embedded control applications.

The AT89S52 provides the following standard features: 8K bytes of Flash, 256 bytes
of RAM, 32 I/O lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
six-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator,
and clock circuitry. In addition, the AT83S52 is designed with static logic for operation
down to zero frequency and supports two software selectable power saving modes.
The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabling all other chip functions until the next interrupt
or hardware reset.

L (G

8-bit
Microcontroller
with 8K Bytes
In-System
Programmable
Flash

AT89S852
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Pin Configurations

PDIP PLCC
N 8 s ®
2 pr.od1 s pvee 8 228282
(T2EXI P12 391 P0.0 (ADO) T28=-2,8859°
P120]3 381 Po.1 (ADY) bEnGREoTERE
P13 4 37{3P0.2 (AD2) ceTON-zToITQ
p1ads 6fPoa a0y (MoshyP15C]7 o} 3911P0.4 (.
Mos) P1506 35[71P0.4 (AD4) MisO)P1.6 L1 8 3BLIPOS(
Miso) P16 07 34 [1P0.5 (ADS) (5CK) :‘SZE o b ggg: 2
(scKyP1.708 3301 P0.6 (ADG) Rx0) P30 0] 11 R EAE
RSTL}9 32{1P07 (AD7) ned 12 sabiNe
(RXD) P3.0 10 31 D EAVPP XDy P31 0} 13 33hALEP
(TXD} P31 11 30 J ALE/PROG (INT0)P3.2] 14 32 Q) PSEN
(INT0) P3.2 ] 12 29 [1PSEN (NTHP3.300 15 s1pe27g
(NTT)P3.30] 13 281 P27 (A15) P34 16 0H1P26¢
(T0) P3.4 ] 14 27 01 P2.6 (A14) MOPIEO, o o w0 o e 20 P256
anrasdis 26 QP25 (A13) [,[,[‘,E,EEEEESS
(WR) P2.6 ] 16 25[1P2.4 (A12) esg-ggg-mans
(RD) P3.70] 17 24 [1P2.3 (A11) ooggoToanan
xTaL2r] 18 2311P22 (A10) EE 2235z
XTAL1 O 19 22 [1P2.1 (A9) -
GND ] 20 21 [1P2.0 (A8)
TQFP PDIP
L\
2 RSTO1 42 [1P1.7 (SCK)
G gcyg (RXD)P3.0] 2 41[1P1.6 (MISO)
EE £ (TXDyP3.10] 3 40|73 P1.5 (MOSI)
I23-2,83532 (INTO) P32 ] 4 39[1P14
ocoaboazZ2>aacod i - ‘
(nindnlaEnlnliaEnEnEalxl {(INT1) P3.3[]5 BIP13
IIYTSR8H88S vo)p3ade 37[IP12
(Most) P1.5 (] 1 33[1P0.4 (AD4) THyP3sg7 36 1 P1.1(T2EX)
(MISO) P16 2 32[3P0.5 (AD5) (WRyP3ss 351 P1.0(T2)
(scky P13 31[1P0.6 (AD6) ®ByP37Oe 341vDD
RSTO 4 30 P0.7 (AD7) XTAL2 10 331 PWRVDD
(RXD)P3OL]S 26 [IEANVPP xTAL1d 11 321 P0.0 (ADO)
nere 28 AN
{(Txp)P3.1 007 27 DALEPROG GND[}12 31pPo.1 (ADY)
(N Paz2c]s 26 hPsEn PWRGND [ 13 30[1P0.2 (AD2)
(Nt P33r]e 25 1P2.7 (A15) (A8) P20} 14 291 P0.3 (AD3)
(T P3.4]10 24[1P2.5 (A14) (A9 P21} 15 28[1P0.4 (AD4)
TiP3sgn BAP25 A1 (A10)P2.20] 16 27 1 P0.5 (ADS)
Nozwer2ogay A1y P23 17 26 |1 P0.6 (ADS6)
DUO0UOO0OUOoUyg (A12) P24 18 25[1P0.7 (AD7)
end-sggosNns =
Eg=dgsanaasd (A13) P25 19 24 [ EAVPP
EE™ X gg5cy (A14) P26 20 23 {1 ALEIPROG
== ==LsL (A15) P27 21 2211 PSEN
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AT89S52

Block Diagram

PORT 3 DRIVERS PORT 1 DRIVERS

l ol |
L -

P0.0 - PO7 P20 - P27
Ani1$$$$ 1I$$‘“‘1$
poTTTTeTme ST CITETCTTT T U I I
Vee | r A H
I—]
: l PORT 0 DRIVERS l I PORT 2 DRIVERS | 1
H '
GND | T 3 T !
: i
s ' ’
'
= RAM ADDR. PORT 0 H
; REGISTER [P RAM LATCH RoRL2 FLASH :
: :
H b 4 1
: !
H '
: 4 4 . :
: H
: '
: :
1 '
: y y y :
H :
: B STACK PROGRAM !
ADDRESS
s REGISTER ACC POINTER REGISTER E
\ 1
! H
1 H
s r =
:
: < BUFFER :
H T™MP2 TMP1 i
\ H
: H
: :
H !
s |
: PC H
: ALU INCREMENTER :
s s
! INTERRUPT, SERIAL PORT. :
: AND TIMER BLOCKS ;
. H
; r PROGRAM :
s Psw COUNTER :
H i
s : s
PSEN <€—— .
PROG ! TIMING i
ALE/PROG <ﬁ— INSTRUCTION y 4 4 DUALDPTR | :
EA / Ve —+— CONTROL 3 1
T !
RST —4—» H
H L |
b .
1 WATCH PORT 3 PORT 1 :
ISP PROGRAM '
; DOG LATCH LATCH PORT 1™ " Locic i
: |
! :
! H
: :
H H
. osc 4 H
' H
! :
: H
' H




Pin Description
vce
GND

Port 0

Port 1

Port 2

Port3
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ATMEL

Supply voltage.
Ground.

Port 0 is an 8-bit open drain bidirectional I/O port. As an output port, each pin can sink
eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses to external program and data memory. In this mode, PO has internal pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code
bytes during program verification. External pull-ups are required during program
verification.

Port 1 is an 8-bit bidirectional 1/0 port with internal pull-ups. The Port 1 output buffers
can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are exter-
nally being pulled low will source current (I, ) because of the internal pull-ups.

In addition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count
input (P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during Flash programming and
verification.

Port Pin Alternate Functions

P1.0 T2 (external count input fo Timer/Counter 2), clock-out

P1.1 T2EX (Timer/Counter 2 capture/reload trigger and direction control)
P15 MOS! (used for In-System Programming)

P16 MISO (used for in-System Programming)

P1.7 SCK (used for in-System Programming)

Port 2 is an 8-bit bidirectional 1/0 port with internal pull-ups. The Port 2 output buffers
can sink/source four TTL inputs. When 1s are written to Port 2 pins, theyare pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are exter-
nally being pulled low will source current (I, ) because of the internal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memory
and during accesses to external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong intemal pull-ups when emitting 1s. During
accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash
programming and verification.

Port 3 is an 8-bit bidirectional 1/0 port with internal pull-ups. The Port 3 output buffers
can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are exter-
nally being pulled low will source current (I, ) because of the pull-ups.
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Optocoupler, Phototransistor Output, With Base Connection

Features

* Isolation Test Voltage 5300 Vs

* Interfaces with Common Logic Families

¢ Input-output Coupling Capacitance < 0.5 pF
* Industry Standard Dual-in-line 6-pin Package
* Lead-free component

» Component in accordance to RoHS 2002/95/EC
and WEEE 2002/96/EC

Agency Approvals

* UL1577, File No. E52744 System Code H or J,
Double Protection

* DIN EN 60747-5-2 (VDE0884)
DIN EN 60747-5-5 pending
Available with Option 1

Applications

AC Mains Detection

Reed relay driving

Switch Mode Power Supply Feedback

Telephone Ring Detection

Logic Ground {solation

L.ogic Coupling with High Frequency Noise Rejection

Description

The 4N25 family is an Industry Standard Single Chan-
nel Phototransistor Coupler.This family includes the
4N25/ 4N26/ 4N27/ 4N28. Each optocoupler consists
of gallium arsenide infrared LED and a silicon NPN
phototransistor.

These couplers are Underwriters Laboratories (UL)
listed to comply with a 5300 Vg isolation test voit-
age. This isolation performance is accomplished
through special Vishay manufacturing process.
Compliance to DIN EN 60747-5-2(VDE0884)/ DIN EN
60747-5-5 pending partial discharge isolation specifi-
cation is available by ordering option.

A'I}z [€18
c 2] [5]c
Ne (3] L '4]e

These isolation processes and the Vishay 1SO9001
quality program resulits in the highest isolation perfor-
mance avallable for a commercial plastic phototrans-
istor optocoupler.

The devices are also available in lead formed config-
uration suitable for surface mounting and are avail-
able either on tape and reel, or in standard tube
shipping containers.

Note:

For additional design information see Application
Note 45 Normalized Curves

Order Information

Part Remarks

4N25 CTR > 20 %, DIP-6

4N26 CTR > 20 %, DIP-6

4N27 CTR > 10 %, DiP-6

4N28 CTR > 10 %, DIP-6

4N25-X006 CTR > 20 %, DIP-6 400 mil (option 6)
4N25-X007 CTR > 20 %, SMD-6 {option 7)
4N25-X009 CTR > 20 %, SMD-6 {option 9)
4N26-X006 CTR > 20 %, DiP-6 400 mil (option 6)
4N26-X007 CTR > 20 %, SMD-6 (option 7)
4N26-X009 CTR > 20 %, SMD-6 (option 9)
4N27-X007 CTR > 10 %, SMD-6 (option 7)
4N27-X009 CTR > 10 %, SMD-6 (option 9)
4N28-X009 CTR > 10 %, SMD-6 {option 9)

For additional information on the available options refer to
Option Information.
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Absolute Maximum Ratings
Tamb = 25 °C, unless otherwise specified

Stresses in excess of the absolute Maximum Ratings can cause permanent damage to the device. Functional operation of the device is
not implied at these or any other conditions in excess of those given in the operational sections of this document. Exposure to absolute
Maximum Rating for extended periods of the time can adversely affect reliability.

Input
Parameter Test condition Symibol Value Unit
Reverse voltage VR 6.0 A
Forward current I 60 mA
Surge current t<10ps lesm 25 A
Power dissipation Paiss 100 mwW
Output
Parameter Test condition Symbol Value Unit
Collector-emitter breakdown voltage Veeo 70 Vv
Emitter-base breakdown voltage Vepo 7.0 \
Collector cuirent I 50 mA
Collector currrent t<1.0ms Ic 100 mA
Power dissipation Pgiss 150 mw
Coupler
Parameter Test condition Symbol Value Unit
Isolation test voltage Viso 6300 Vams
Creepage =270 mm
Clearance 270 mm
Isolation thickness between 204 mm
emitter and detector
Comparative tracking index DIN IEC 112/VDEQ303, part 1 175
Isolation resistance - Vie =500V, Ty, =25 °C Rio 1012 Q
Vig = 500 V, Ty = 100 °C Rio 101 Q
Storage temperature Tag - 58510+ 150 °C
Operating temperature Tamb - 55 to + 100 °C
Junction temperature T 100 *C
Soldering temperature max.10 s, dip soldering: Teid 260 °C

distance to seating plane
21.5mm
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Switching Characteristics

Parameter Test condition Symbol Min Typ. Max Unit
Rise and falltimes |Veg =10V, Ip=10mA, R =100 Q tn 2.0 s

Typical Characteristics (Tamb = 25 °C unless otherwise specified)

14 15
| | Nonmalized to: |
1.3 o« - Vee=10 V, Ip=10 mA, Ta=25°C
= X Ta =-55°C 16 - CTRee(sat) Vee=0.4 V
o 12 s -
=4 8 1.0
£ 44 Ta=25C £  Tas=S0C
= E i
?é 10 kS 1 /u/"\g\
| . 05
S 09 = o ! 3]
& i Ta=85C 5 [ —0—1 NCTR(SAT)
Y = i —o—! NCTR
0.0 demdeeeed b b L1 L Revosa bravemiirdndabend bt i L 1L
0.7 [ RN At 2.3 3381 Gt 1 30 34 "
1 ! 10 10 ! ! ! LED € twmA e
{g - Forward Cunrent - mA F° urrent -
#2501 H25.0Y
Figure 1. Forward Voltage vs. Forward Current Figure 3. Normalized Non-saturated and Saturated CTR vs. LED
Current
15 1.5
Normalized lo: l L Normalized to: |
Vee=10V, [r=10 mA, Ta=25C o« - Vee=10 V, Ip=10 mA, Ta=25C
£ CTRoe(sat) Vce=0.4 V 5 I CTRce(sal) Vce=0.4 V /
% 1.0 -§ 1.0 [
N TA=25C T [ Ta=70°C
E E |
2 = i
a 05 e 95T 5
5 5 NCTR(SAT)
z —{— | NCTR(SAT) = - NCTR
——O——| NCTR 0_0- i el bl
0.0 A1 1 10 100
0 1 10 100 Iz - LED Current - mA
Ig - LED Current - mA
02 o2 04

Figure 2. Normalized Non-Saturated and Saturated CTR vs. LED Figure 4. Normalized Non-saturated and saturated CTR vs. LED
Current Current
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