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The thesis presents the Automatic Chicken Food Feeding Machine. It can be used in a
large farm. This machine has 3 adjustable levels; 60 grams, 63 grams, and 65 grams. The seven
light emitting diode (7-LED) is used for a display unit. It can be set 3 time values; morning,
afternoon, and evening. The principle function of the Automatic Chicken Food Feeding Machine

is to set the level of feeding. It also send the setting values to drive the feeding motor to be run

about 10 meters.
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Bachelor of Science in Industrial Education
Telecommunication Engineering
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Tilsunsuniuganssmugumsianm

DELAY EQU 89
BUF1 EQU 90
BUF?2 EQU 91
BUF3 EQU 92
BUF4 EQU 93
BUF5 EQU 94
BUF6 EQU 95
COUNT1 EQU 96
COUNT?2 EQU 97
TIME_B EQU 05
ORG 0000H
AJMP MAIN
ORG 000BH
SERV_TIMERO: PUSH ACC
MOV ~ THO,#3CH
MOV  TLO, #0BOH
INC  R2
CINE R2,#20,CH1 ;7 50,000uS*20 = 18
MOV R2, #00 )
JB 01H, PA
CPL P3.2
CPL 00H
PA: INC - R3 ;  SEC
CJINE - R3, #60, CH1 ;1 18*60 = 60S
MOV~ R3, #00
INC R4 ; MIN
MOV = A,R4

: ADD A, #00
DA A
MOV~ R4,A
CINE R4, #60H,CHL ; 1IMin*60 = 60Min
MOV R4, #00
INC RS ;  Hr
MOV  A,R5
ADD A, #00
DA A
MOV RS,
CINE R5,#24H,CH1
MOV RS, #00

CHl: MOV A,08 - ; MIN_ON
CIJNE A,04,L1
MOV  A,09 ; Hr_ON
CJIJNE A,05,L1
CJNE R3,#00,L1
SETB P3.0
SETB 02H
MOV R1,#01H
JNB 02H, CH2
CJNE R3,#TIME B,CH2
CLR P3.0
CLR 02H
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CH2: MOV

MOV

MOV

A, 12 ; MIN_ON

CINE A,04,L2

A,13 ;i Hr ON

CIJNE A,05,L2
CINE R3,#00,L2

SETB P3.0
SETB 02H
MOV R1, #02H
L2: JNB 02H, CH3
. CGINE R3,#TIME_B,CH3.
CLR P3.0
CLR 02H
CH3: MOV A,16 i MIN_

CIJNE A,04,L3

A117 ®Hr O

CIJNE A,05,L3
CIJNE R3,1#00,L3

SETB P3.0
SETB  02H
MOV R1,#03H

L3: JNB  02H,CHZ
CINE R3,#TIME_B, CH4
CLR P3.0
CLR 02H
CH4: MOV A, 20 ; MIN_ON
CINE A,04,L4
MOV = A,21 ; Hr ON
QUNEP | &R0 5
CJINE. R3,#00,L4
SETB~ P3.0
SETB - 02H
MOV R1, #04H

L4: JNB 02H, CH5
CINE R3, #TIME_ B, CH5
CLR P3.0
CLR 02H

CH5: MOV A, 24 ; MIN_ON
CJINE A,04,L5
MOV A, 25 ; Hr_ON
CJINE A,05,L5
CINE R3,#00,L5
SETB P3.0
SETB 02H
MOV R1, #05H

L5: JNB 02H, CH6
CINE R3,#TIME_B, CH6
CLR P3.0
CLR 02H

CH6: MOV A, 28 ; MIN_ON
CJINE A,04,L6

' MOV A,29 ; Hr_ON
CJINE A,05,L6
CJIJNE R3,#00,L6
SETB P3.0
SETB 02H
MOV R1 #06H
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L6: JNB
CJINE
CLR

CH7: MOV
CJNE
MOV
CJNE
CJNE
SETB
SETB
MOV

L7: JNB
CJNE
CLR
CLR

CHS8 : MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV

L8: JNB
'CJINE
CLR
CLR

CH9: MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV

L9: JNB
CJUNE
CLR
CLR

CH10:MOV
CJINE

"MOV
CJINE
CJINE
SETB
SETB

MOV

L10:JNB
CJNE

CLR

CLR

CH11:MOV
CJINE

02H, CH7
R3, #TIME B,CH7
P3.0CLR  02H

A, 33 ; MIN ON
A,04,L7

A, 34 ; Hr ON
A,05,L7

R3,#00,L7

P3.0

02H

R1, #07H

02H, CHS

R3, #TIME_ B, CHS
P3.0

02H

A, 37 i MIN_ON
A,04,18

A,38 7 Hr ON
A, 05,18

R3, #00,L8

P3.0

02H

R1, #08H

02H, CH9

R3, #TIME_B, CHO
P3.0

02H

A, 41 ; MIN_ ON
A,04,L9

A, 42 ; Hr ON
A, 05, L9

R3,400,L9

P3.0

02H

R1,#09H

02H, CH10

R3, #TIME_B, CH10
P3.0

02H

A, 45 ; MIN_ON
A,04,L10

A, 46 ; Hr_ON
A,05,L10

R3,#00,L1

P3.0

02H

R1, #10H

02H, CH11

R3, #TIME_B, CH11
P3.0 :
02H

A, 49 ; MIN _ON
204111
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MOV
CJINE
CJINE
SETB
SETB
MOV
L11:JNB
CJINE
CLR
CLR
CH12:MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV
L12:JNB
CJINE
CLR
CLR
CH13:MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV
L13:JNB
"CINE
CLR
CLR

CH14:MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV

L14:JNB
CJINE
CLR
CLR

CH15: MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV

L15:JNB
CINE

A, 50 ; Hr ON
A, 05, L1l
R3,#00,L11

P3.0

02H

R1,#11H

02H, CH12

R3, #TIME_B,CH12
P3.0

02H

A, 53 ; MIN_ON
A,04,L12

A, 54 ; Hr_ON
2,05,L12

R3, #00,L12

P3.0

02H

R1,#12H

02H, CH13

R3, #TIME_B, CH13
P3.0

02H

A,57 ;" MIN_ON
A, 04,113
3, 5¢ ; Hr ON
A,05,L13
R3,#00,L13

P 394

02H

R1, #13H

02H, CH14

R3, #TIME B, CH14
P3.0

02H

A, 61 ; MIN_ON
A,04,L14

A, 62 ; Hr ON
A,05,'n%
R3,#00,L14

P3.

02H

R1, #14H

02H, CH15

R3, #TIME_B, CH15
P3.0

02H

A, 65 ; MIN_ON
A,04,L15
A, 66 ; Hr ON
A,05,L15
R3,#00,L15
P3.
02H
R1,#15H
02H,CH16
R3,/#TIME' B, CHL6




108

CH16:

Ll6:

CH17:

Ll

CH18:

L18:

CH19:

L19:

CH20:

CLR
CLR

MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV
JNB
CJINE
CLR
CLR

MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV
JNB
CJINE
CLR
CLR

MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV
JNB
CJINE
CLR
CLR

MOV
CJINE
MOV
CJINE
CJINE
SETB
SETB
MOV
JNB
CJINE
CLR
CLR

MOV
CJINE
MOV

P3. 0
02H

A, 69 ; MIN_ON
A,04,L16

7,70 ; Hr.ON
A,05,L16
R3,#00,L16

P3.0

02H

R1, #16H

02H, CH17

R3, #TIME_B,CHL7
P3.0

02H

A,73 ; MIN_ON
A,04,L17

A4 ; Hr ON
A,05,L17
R3,#00,117

P3.0

02H

R1, #17H

02H, CH18

R3, #TIME_B,CHI8
P3.0

02H

A, 77 ; MIN ON
A, 04,118

A, 78 ; Hr ON
A, 05,118
R3,400,L18

P3.0

02H

R1, #18H

02H,CH19

R3, #TIME B, CH19
P3.0

02H

A, 81 i MIN_ON
A,04,L19

A,82 ; Hr ON
A,05,L19
R3,#00,L19

P3.0

02H

R1,#19H

02H, CH20
R3,#TIME_B, CH20
P3.0

02H

A,85 ; MIN_ON
A, 04,120
A,86 ;. Hr ON
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CJNE A, 05,L20

CINE R3,#00,L20

SETB P3.0

SETB 02H

MOV R1,#20H
L20:JNB 02H,0UT

CINE R3,#TIME_B,OUT

CLR P3.0

CLR 02H
OUT: POP ACC

RETI
MAIN:

MOV SP,#100

MOV P1,#11111111B

MOV P3,#10000110B

MOV TMOD, #01H

MOV THO, #3CH

MOV TLO, #0BOH

MOV R1,#01

MOV R2,#00

MOV R3,#00

"MOV. B, #01

MOV RO, #08
LOOP : MOV @RO, #0AAH

INC RO

CJINE = RO, #89, LOOP

CLR 02H

MOV IE, #82H
START: SETB TRO

CLR P3.2

CLR 00H

CLR 0lH
Z1l: ACALL CONVERT

ACALL DISPLAY

JB P3£2,. 72

JNB 00H, Z2

JNB 00H, Z2

SJIMP SET_TIME
z2: JB P3.1%3

AJMP SHOW_TIMER_ON
Z3: JB P1.0,21

SET CHANNEL: INC R1
' MOV A,R1

ADD A, #00H

DA A

MOV R1,A

CJINE R1,#21H,CHAL

MOV R1,#01H
CHA1:ACALL CONVERT

ACALL DISPLA

JNB P1.0,CHAL

SJMP START

SET TIME: MOV R7,#0ARAH

MOV R6, #0ARH

ACALL CONVERT 1
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Z4:

SQ:

Z 5

Z6:

Z7:

Hl:

H2:

H3:

H4:

ACALL DISPLAY
JNB P3.2,SET_TIME
SETB P3.2

MOV COUNTL, #00
MOV COUNT2, #10
ACALL  DISPLAY

JB P3.2,325

JNB 00H, 25
'ACALL  DISPLAY
ACALL  DISPLAY

JNB P3.2,80Q
AJMP START

JB P3.1,26
SJMP SET_HR

JB P3.7,27
SJMP SET_MIN
DJNZ COUNT1 , Z4
DJNZ COUNT?2, Z4
AJMP START
SET_HR: CLR TRO
SETB 00H

SETB 01H

SETB P3.2

CINE R7,#0AAH, H1
MOV R7,#00
ACALL  SCAN_WAIT 1
JB P3.1,H2

INC R7

MOV A, R7

ADD A, #00

DA A

MOV R7,A

CINE A, #24H,H1
MOV R7,#00

SJMP H1

MOV 05H, R

SJMP SET_REAL
SET_MIN: CLR TRO
SETB 00H

SETB 01H

SETB P3.2

CJINE R6, #0AAH, H3
MOV R6,#00
ACALL  SCAN_WAIT 1
JB P3.7,H4
-INC R6

MOV A,R6

ADD A, #00

DA A

MOV R6,A

CJINE A, #60H, H3
MOV R6, #00

SJMP H3

MOV 04H,R6
SET_REAL: MOV COUNTL, #00
MOV COUNT2, #15




WZ4:ACALL  CONVERT 1

ACALL  DISPLAY

JB P3.2,WZ5

JNB 00H,WZ5
WSQ:ACALL  DISPLAY

ACALL  DISPLAY

JNB P3.2,WSQ

AJMP START
WZ5:JB P3.1,WZ6

AJMP SET_HR
WZ6:JB P3.7,Wz7

AJMP SET MIN
WZ7 : DINZ COUNT1, WZ4

' DJNZ COUNT2, WZ4

AJMP START

FINE CH ON: MOV

CINE A, #01H,LAl

MOV R6, 08

MOV  R7,09
LAL:CJNE A, #02H,LA2

MOV  R6,12

MOV R7, 18
LA2:CJNE A, #03H,LA3

MOV | R6,16

MOV~ R7,17
LA3:CJINE ‘A, #04H,LA4

MOV R6,20

MOV _R7,21
LA4:CJINE A, #05H, LAS

MOV R6,24

MOV  ‘R7,25
LA5:CJINE A, #06H,LAG

‘MOV.  R6, 28

MOV R7,29
LA6:CJNE = A, #07H, LA7

MOV  R6, 33

MOV  R7,34
LA7:CJNE A, #08H,LAS

MOV  R6,37

MOV  R7, 38
LA8:CJINE A, #09H,LA9

MOV  R6,41

MOV  R7,42
LA9:CJNE A, #10H,LA10

MOV  R6,45

MOV R7,46
LA10:CJINE A, #11H,LAll

MOV  R6,49

OV  R7,50
LAl1:CINE A, #12H,LAl2

MOV R6,53

MOV R7,54
LAl12:CJNE A, #13H,LAl3

MOV R6,57

MOV  R7,58
LA13:CINE A, II14H,LAL4

MOV  R6, 61

MOV R7,62

’

A,R1
; CHI

CH2
CH3
CH4
CH5
CH6
CH7
CH8
CHS
; CHI10
¢ CH11
7 GHI2
‘; CH13

; CH14
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LA14:CJNE A, #15H,LA15 ; CH15
MOV  R6, 65
MOV R7, 66

LA15:CINE A, #16H,LAl6 ; CH16
MOV R6, 69
MOV  R7,70

LAl16:CJINE A,#17H,LA17 ; CH17
MOV  R6,73 '
MOV  R7,74

LA17:CJINE A, #18H,LA18 ; CH18
MOV  R6,77
MOV  R7,78

LA18:CJIJNE A, #19H,LA19 ; CH19
MOV R6,81
MOV  R7,82

LA19:CINE A, #20H,0QUTA ; CH20

MOV R6, 85
MOV R7,86
; OUTA: RET
SHOW_TIMER ON:MOV COUNT1, #00
MOV COUNT2, #06
SETB 01H
CLR P3.2

ACALL  FINE_CH ON
AE:ACALL  CONVERT 1
ACALL = DISPLAY
JNB P3.1,AE

S1:JB 23 V2
SJMP SET_TIMER ON
S2:ACALL | CONVERT 1
ACALL - DISPLAY
DJINZ COUNTL, 81
DJNZ COUNTZ2, S1
AJMP START

SET_TIMER ON: MOV R6, #OAAH
: MOV R7,#0ARH
ACALL  .CONVERT 1

ACALL.  DISPLAY

JNB P3.1,SET TIMER ON
SETB P3.2

SET_ON: MOV  COUNTL, #00
MOV COUNT2, #20

GZ4: ACALL  CONVERT 1
ACALL  DISPLAY
JB P3.2,GZ5

GZ8: ACALL  DISPLAY
ACALL  DISPLAY

JNB P3.2,G28
AJMP START
Gz5: JB P3.1,GZ6
SJIMP SET HR ON
Gz6: JB P3.7,6%7
SJIMP SET MIN_ ON
Gz7: DJINZ COUNT1, GZ4
DJINZ COUNT2, GZ4

AJMP START
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SET_HR_ON: CJNE
MOV
ACALL
JB
INC
MOV
ADD
DA
MOV
CJNE
MOV
SIMP
ACALL
SIMP

K1l:

K2:

SET_MIN ON: CJNE
MOV
ACALL
JB
INC
MOV
ADD
DA
MOV
CJINE
MOV
SIMP
ACALL
AJMP

K3+

K4

FINE_SET ON:MOV
CJINE
MOV
MOV

LC1:CJINE
. MOV
MOV
: CINE
MOV
MOV
CJINE
MOV
MOV
: CINE
MOV
MOV
:CJINE
MOV
MOV
CJINE
MOV
MOV
:CINE
MOV
MOV
:CINE
MOV

LC2

LGS

LC4

LC5

LC6:

LC7

R7, #0AAH, K1
R7,#00
SCAN_WAIT 1
P3.1,K2

R7

A,R7

A,#00

A

R7,A

A, #24H,K1
R7,#00

K1
FINE_SET ON
SET_ON

R6, #0AAH, K3
R6, #00
SCAN_WAIT. 1
P3.7,K4

R6

A,R6

A, #00

A

R6, A

A, #60H, K3
R6, #00

K3
FINE_SET ON
SET_ON

A} Rl

A, #01H,LC1
08, R6
09,R7

A, #02H,LC2
12,R6

8, R7
A,#03H,LC3
16, R6

L TR 7

A, #04H,LC4
20,R6

21, R7

A, #05H,LC5

'24,R6

25,R7
A, #06H,LC6
28, R6
29,R7

A, #07H,LC7
33,R6
34,R7

A, #08H,LC8
37,R6
38,R7
A,l09H,LC9
41,R6

1

CH1

CH2

CH3

CH4

CH5

CH7

CHS8

CHO
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MOV
LCO:CJINE

42,R7
A,#10H, LC1O

; CHI10

MOV
MOV
LC10:CJNE
MOV
MOV
LCl11:CJNE
MOV
MOV
LC12:CJNE
MOV
MOV
LC13:CJNE
MOV
MOV
LC14:CJNE
MOV
MOV
LC15:CJNE
MOV
MOV
LC16:CJNE
MOV
MOV
LC17:CJNE
MOV
MOV
LC18:CJNE
MOV
MOV
LC19:CJNE
MOV
MOV
QUTC:

45,R6

46,R7

A, #11H,LC11 i
49,R6

50,R7
A,#12H,LC12 ;
53,R6

54,R7

A, #13H,LC13 7
57,R6

58,R7

A, #14H,LC14 ;
61,R6

62,R7

A, #15H, LC15 7
65,Ra_\

66,R7

A, #16H,LC16 ;
69,R6

gae) ;')

A, #17H,LC17 %
73,R6

74,R7
A,#18H,LC18 i
T7,R6

78,R7
A,#19H,LC19
GLR6

82,R7
A,#20H,0UTC ;
85,R6

86,R7
RET

CH11

CH12

CH13

CH14

CH1.5

CH16

CH17

CH18

HSONCHNG

CH20

TABLE: DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

10000001B
111100118
01001001B
01100001B
00110011B
00100101B
00000101B
11110001B
00000001B
00100001B
01111111B

CONVERT_1:MOV
SWAP A

ACALL CON 1
MOV  BUFL,A
MOV  A,R7
MOV  BUF2,A
MOV  A,R6
SWAP A
ACALL CON 1
MOV BUF3,A

A,R7
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CON_1:

CONVERT :

DI1:

MOV  A,R6
ACALL CON 1
MOV  BUF4,A
RET

ANL A, #O0FH
MOV  DPTR, #TABLE
MOVC A, @A+DPTR
RET
MOV A,R5
SWAP A
ACALL CON 1
MOV  BUF1,A
MOV  A,R5
ACALL CON 1
MOV  BUF2,A
MOV  A,R4
SWAP A
ACALL CON_1
MOV BUF3,A
MOV  A,R4
ACALL CON_1
MOV  BUF4,A
MOV 'A,R1
SWAP A
ACALL CON_1
MOV ' BUF5, A
MOV = A, R1
ACALL CON_1
MOV ~ BUF6,A
RET

DISPLAY: MOV A, BUF1
CJINE . A,#10000001B,DI1
SJMP = DI2

MOV P1l,BUF1

CLR B®. 3
CLR P3.4
CLR Bg. 3

DI2: ACALL DELAY 2
MOV P1,BUF2

SETB P3.5
CLR P3.4
CLR B3..3

ACALL DELAY 2
MOV  P1,BUF3

CLR P3.5
SETB P3.4
CLR P3.3

ACALL DELAY_ 2
MOV P1,BUF4

SETB P3.5
SETB P3.4
CLR P3.3

ACALL DELAY 2

MOV A, BUF5

CIJNE A,#10000001B,DI3
SJMP .DI4
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DI3: MOV  P1,BUF5

CLR  P3.5

CLR  P3.4
SETB P3.3

DI4: ACALL DELAY 2
MOV  P1,BUF6
SETB P3.5
CLR  P3.4

‘ SETB P3.3

ACALL DELAY 2
SETB P3.4
MOV  P1,#00000001B
RET

DELAY 2: MOV

DELAY, #00H

DL: DJNZ DELAY,DL

RET

SCAN WAIT 1:

MOV RO, #70

ACALL CONVERT_1

QE:

ACALL DISPLAY
ACALL DISPLAY
DJINZ RO,QE
RET

END




117

Ilsunsumugumsiaumuaumsinuveuniedl#omnslale

SEITRG

0000H
SW1
SW2
SW3
LED1
LED2
LED3
BITON
FEEDB

START:

ORG

PRESSKEY:

b
bl
P1.
P2.
p2.
P2.
o
P2.5

PO, #00H
P2, #0FFH
P1,#00FH
P3, #0FFH
LED1
LED2
LED3
BITON, $
SCKEY

B W NDREDNDPRP o

LED1
PO, #02H
DELAY
LED1
PO, #04H
DELAY
LED1
PO, #08H
DELAY
FEEDB
STEP1

CLR
LED2
PO, #01H
DELAY2
LED2
PO, #02H
DELAY2
LED2
PO, #04H
DELAY2
LED2
PO, #08H
DELAY2
FEEDB
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SIMP STEP2
:
STEP3 : CLR  FEEDB
SETB LED3
MOV PO, #01H
LCALL DELAY4
CLR  LED3
MOV PO, #02H
LCALL DELAY4
SETB LED3
MOV PO, #04H
LCALL DELAY4
CLR  LED3
MOV PO, #08H
LCALL DELAY4
SETB FEEDB
SJMP STEP3
;==========='___====================================================
SCKEY JNB  SW1,STEP1
ACALL DELAY
JNB . SW2,STEP2
ACALL DELAY
JNB  SW3,STEP3
ACALL DELAY
SJIMP  SCKEY
; DELAYI=s&msonol Ol s n o n L
DELAY: MOV R3,#01FH
DELAY1: MOV | R4,#05FH
DINZ R4, $
DJINZ R3,DELAY1
RET
j=======sss=asts=tfsscs===DELAYISsS=baocoaaaoabat ol o
DELAY2 : MOV~ .R3,#05FH
DELAY3 : MOV R4, #OFFH
DINZ R4, $
DJNZ R3,DELAY3
RET
,' =========================DELAY1===================================
DELAY4 : MOV  R3,#0FFH
DELAY5 : MOV R4, #O0FFH
, DJINZ R4,$
DJNZ R3,DELAYS
RET
-3 ==========================END=====================================
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m——

Features

Compatible with MCS-51™ Products

4K Bytes 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 1/O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low-power Idle and Power-down Modes

.

.

Description

The AT89C51 is a low-power, high-performance CMQOS 8-bit microcomputer with 4K
bytes 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 conven-
tional 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.

Pin Configurations

PDIP

32 P0.2(AD7)
33 EAVEP
30| ALEPROG

PQFPITQFP

A1)
5] P2 41A12)

P15 1} PO.4 (ADY)
P15l 1} P05 (ADS)
P17L] . P0.6 (ADS)
RSTI] [1P0.7 (AD7)
(RXD) P3.0( Y EAVPP

NC [
(T)‘(D) P3.11]
{iNTO)P3.2(C

(INTT) P33 (]
(T0) P34 (]
(T PSS PI& 39 E PO.4 (AD4)
o F16 38 [1P0.5 (ADS)
s P1TL 37 [1P0.6 (ADA)
2 RST 36 [1P0.7(AD7)
_____ a (RXD} P3.0 38 [AEANVPP
o NC
<
(TXD) P3.1
(NT3) P32
(INTT)P3.2 31 QP27 (A15)
(T0)P3.4 30[1P2.0 (A14)
(TYPAS mognuAge o P25 (A1)
U000 ToOUouUw
ergcggecaa
FEELg gy
l 3 (3 X :;"_\ FEe

PRy 6

8-bit
Microcontroller
with 4K Bytes
Flash

AT89C51

Not Recommended
for New Designs.
Use AT89S51.

Rev. 0265G-02/00
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Absolute Maximum Ratings*

Operating Temperature +...-55°C to +125°C
Storage Temperature...................cc............... -65°C to +150°C
Voltage on Any Pin

with Respect to Ground ..........co...coooooo -1.0V to +7.0v
Maximum Operating VOAGE weis bttty i i smnasesboseiis 6.6V

*NOTICE:

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device

reliability.
DC Output Current

DC Characteristics
Tp=-40°C to 85°C, Ve = 5.0V +20% (unless otherwise noted)

Symbol l Parameter Condition
R N
Vi .| Input Low-valtage (EA) B S
Vi | J {Except XTAL1, RST)
Vi 1 | (XTAL1, RST)
Vo 4 '_ ulput Low-voltaget™ (Ports 1,2,3)
v | Output Low-voltage!"
oL | (Port 0, ALE, FSEN)
|
v | Output ngh-vo!lagg
o | (Ports 1,2,3, ALE, PSEN)
|
J .
v | Output High-voltage
OH} I (Port 0 in External Bus Mode) 0>\
f [ loy = -60 1A i
I | Logical 0 Input Current (Ports 1,2,3) | Vin = 0.45V 1
i o
|- Logical 1 to 0 Transition Current = T
P 2 af Viy = 2V, VCC = 5V £ 10% J
Input Leakage Current (Port 0, EA) 0.45 <V, < V¢, | 110 HA
RRST Reset Pull-down Resistor f 50 300 KQ
.Se. .| PinCapacitance S {8 T ARG 7 i g §° 4 L
! Mode, 12 MHz | 20 mA
; | i 5 mA
i | : | 100 [ pA
| Power-down Mode'? i : i e
| | Vee =3V 40 HA

. Under steady state (non-transient) conditions, lo, must be externally limited as follows:
Maximum Iy per port pin: 10 mA
Maximum Io_ per 8-bit port; Port 0: 26 mA
Ports 1,2, 3: 15 mA
Maximum total I, for all output pins: 71 mA
If 1o, exceeds the test condition, Vo may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.

2. Minimum V. for Power-down is 2V.
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Oscillator 16 to 24 MHz Oscillator
Symbol Parameter Min = Max = M>In y . Max i Units
Mere | Oscillator Frequency . p 0 l 24 M,H,z,,
fhi ALE Pulse Widih 127 g 40 | ns
Tt i Address Valid to, ALE Low w__ p— - ! tore-13 s
e Address Hold after ALELOW e ‘ 48 toiicp:20 1 Lo
7 v ALE Low (o Vahd Instrucnon In N\ [/ 4 233 i AICLCL-ss ns
Wiy ALE Low to 153?‘ N Low 43 f | tachid | ns
toipii | BSEN Puise Wrdth 205 3te o208, | ns
teLy PSEN Lowlto Valld lnstruchon In ) 145 } 3to 45 ns
tosix Input Instruction Hold after PSEN 0 0 i ns
T Input nstruction Floatafter PSEN N R ¢ 3 ‘ terc 10 ns
toxay PSEN to Address Valld 7% toer-8 | ns
!,“,.\} Addres;tt; i/alld Instrucﬂqn 0 o) % 4 312 ’ ! 5te o855 1 ns
toiaz ‘T Low to Addresserlegt AR N A P I ; 10 | ns
14l RD Pulse Widih 400 1 | Bl 100 ns
a.8. WR Pulse Widih {400 1 | Bleye ~100 | ns
g RD Low to Valid Data In L 252 5teyo-90 ns
twox | DatatoldaterRD. | A Y q\J1| 11l ns
44 & oFFafliR & ) dmmiireend, # AN N | @udP | =
toy, N (1A 7. % [Boets0 | ons
tvov Address to Valld Dataln e W 5;35 } O -165 ns
twd ALE Low to ) RD or WRL il 200 300 © e80T Bteye+50 ns
tavwL Addrass to RD or WR Lo 203 At oL 75 ? ]‘ ns
tavwx Data Vahd to WR Transmon 23 teer-20 | [ ns
. DataValdto WRHigh  +~ 433" Tt e0-120 ; ns
twhax Data Hold after WR ' 33 ! tere=20 | | ns
e RD Low to Address Fioat 7 M i 0 [ ne
tWHLH RD or WR High to ALE High 43 123 teLel-20 torc +25 E ns
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( T,=25°C Unless otherwise noted )

PARAMETER ; T CONDITION
Input Forward Voltage (V,) 1.2 J 15 V. | I, = 10mA
| i |
| H |
Reverse Current(I,) f 10 fpA | V=6V
Output | Collector-emitter Breakdown (BVy) | 30 | v I.=lmA
( Note 2)
Collector-base Breakdown BV o) 70 \% T = 100HA
Emitter-collector Breakdown (BVo) 6 \'% I, = 100pA
Collector-emitter Dark Current (Tego) | 50 | nA Vi = 10V
Collector-base Dark Current (Lego) 120 | nA Vi = 10V
; v 288110k 0 et s s oo
Coupled | Current Transfer Ratio (CTR) |
4N25, AN26 20 | % 10mA L. 1oV \"(.F_
4N27, 4N28 10 | % 10mA L OV V, i
Collector-emitter Saturation Vahagevm — 105 | v 1 S50mA [, 2mA I.
) !
|
Input to Output Isolation Voltage V., | 5300 i s See note |
| 7500 | i, See note |
Input-output Isolation Resistance Ry, [5x10% V,,= 500V (note 1)
Tum-on Time ton 4 | us %, & I10V.
Tum-off Time toff 3 [ Its [.= 10mA, R, = 100Q
Output Rise Time  tr 2 ’ s (FIG )
| Output Fall Time  ¢f nSy i Us
Note | Measured with input leads shorted together and output leads shorted together.
Note 2 Special Selections are available on request. Please consult the factory.

R, = 10002

FIG1
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SN74L$1 38

1-0f-8 Decoder/
Demultiplexer

The LSTTL/MSI SN74LS138 is a high speed 1-0f-8 Decoder/
Demultiplexer. This device is ideally suited for high speed bipolar
memory chip select address decoding. The multiple input enables
allow parallel expansion to a 1-0f-24 decoder using just three LS138
devices or to a 1-0f-32 decoder using four LS138s and one inverter.
The LS138 is fabricated with the Schottky barrier diode process for
high speed and is completely compatible with all ON Semiconductor
TTL families
® Demultiplexing Capability
® Multiple Input Enable for Easy Expansion
® Typical Power Dissipation of 32 mW
e Active Low Mutually Exclusive Qutputs
® Input Clamp Diodes Limit High Speed Termination Effects

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.75 5.0 5.25 v
TA Operating Ambient 0 25 70 °C
Temperature Range
10H Output Current — High -0.4 mA
loL Output Current — Low 8.0 mA

ON Semiconductor™

http:/fonsemi.com

LOW
POWER

SCHOTTKY

{

A f[i

PLASTIC
N SUFFIX
CASE 648

solc
D SUFFIX
CASE 751B

SOEIAJ
M SUFFIX
CASE 966

ORDERING INFORMATION

Device - Package Shipping
SN74LS138N 18 Pin DIP | 2000 Units/Box
SN74LS138D 8CIC-16 38 Units/Rail

SN74LS138DR2 SOIC-16

2500/Tape & Reel

SN74LS138M SOEIAJ-16

See Note 1

SN74LS138MEL | SOEIAK-16

See Note 1

1. For ordering information on the EIAJ version of
the SOIC package, please contact your local
ON Semiconductor representative,
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SN74L5138

CONNECTION DIAGRAM DIP (TOP VIEW)

v005d0054oo
L] [i] ] (] [i] o] [ [

NOTE:

The Flatpak version has the same
pinouts (Connecion Diagram) as
the Dual In-Line Package.

LOADING (Note a)

PIN NAMES HIGH Low
Ao=A2 Address Inputs 0.5U.L 0.25U.L
Ey,Ep Enable (Active LOW) Inputs 0.5U.L 025U.L
Ey = " Enable (Active HIGH) nput 0.5U.L 025U.L
0p-07 Active LOW Outputs 10U.L 5U.L
NOTES:

a) 1 TTLUnit Load (U.L) = 40 1A HIGHA.6 mA LOW,

LOGIC SYMBOL
1208 56
123

Ao Af Ap E

09 01 05 03 04 05 05 07

ITITTTT

1514 13121110 9 7

Vce =PIN 16
GND = PIN 8

LOGIC DIAGRAM

A2 A Ay Eq By E3

@f .® O] 1®  vec=riNie
GND = PIN 8
O = Pin Numbers
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|
FAIRCHILD
Lo i T |

SEMICONDUCTOR m

DM74LS573

March 1998

Octal D Latch with 3-STATE Outputs

General Description

The 'LS573 is a high speed octal latch with buffered common
Latch Enable (LE) and buffered common Output Enable
(OE) inputs.

This device is functionally identical to the 'LS373, but has dif-
ferent pinouts. For truth tables, discussion of operations and
AC ahd DC specifications, please refer to the 'LS373 data
sheet.

Features

® Inputs and outputs on opposite sides of package
allowing easy interface with microprocessors

m Useful as input or output port for microprocessors

m Functionally identical to 'LS373

m Input clamp diodes limit high speed termination effects

m Fully TTL and CMOS compatible

Connection Diagram

Dual-In-Line Package
&

GE—
00—

1 20 |=vee
2 19100
01—{3 1801
b2—4 1702
o3 s 1603
04—6 1504
057 1405
o6—8 13 }~06
79 12|=07
GHD —{ 10 Mp=LE

050093141

Order Number DM74LS573WM or DM74LS573N

Logic Symbol

2 3 4 5y 7

8 9
1A | | NN

DO Dt D2 D3 D4 DS D& D7

1] —=HE
1—Oj0E

00 01 02 Q3 04 05 06 07

INU TR

19 18 17 16 15 14 13 12

Vee = Pin 20

See Package Number M20B or N20A AR
Pin Names Description
D0-D7 Data Inputs
BE Latch Enable Input (Active HIGH)
OE 3-STATE Output Enable Input (Active LOW)
00-07 3-STATE Latch Outputs
Function Table
OUTPUT Latch D Output
Enable Enable 0
L H H H
L H L £
L L - Qp
H X X Z
L =Low State. H = High State, X = Don’t Care

Z = High Impedance State
Qg = Previous Condition of O

- SIndIng 31V1S-€ UM 4yo3eT 18190 £LSSTVLNG
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Absolute Maximum Ratings (ote 1)

Supply Voltage 1A%
Input Voltage v

DM74LS

Recommended Operating Conditions

Operating Free Air Temperature Range

Storage Temperature Range

0°Cto +70°C
-65°C to +150°C

Symbol Parameter DM74LS Units
Min Nom Max

Vee Supply Voltage 4.75 5 5.25 \
Vin High Level Input Voltage 2 \Y
Vi Low Level Input Voltage 0.8 \
lon High Level Input Current -2.6 mA
loL Low Level Output Current 24 mA
Ta Free Air Operating Temperature 0 70 C

Note 1: The "Absolute Maximum Ralings" are those values beyond which the safety of the device cannot be guaranleed. The device should not be operated at these

limits. The parametric values defined in the “Electrical Characteristics™ table are not guaranteed at the absolite maximum ratings. The *Recommended Operating
Conditions” table will define the conditions for actual device operation.

Electrical Characteristics

Over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 2)

V, Input Clamp Voltage Vee = Min, I, = =18 mA % 5 Vv

Vou High Level Output Vee = Min, loy = Max, 2.7 3.4 \%
Voltage Vie = Max

Vo Low Level Output Vee = Min, o = Max, 0.35 - 0.5
Voltage Vi = Min \

lo. = 4 MA, Ve = Min 0.25 0.4

I Input Current @ Max Vee = Max, V, =7V 1 mA
Input Voltage

lin High Level Input Current Vee = Max, V, = 2.7V 20 pA

I Low Level Input Current Ve = Max, V, = 0.4V -04 mA

los Short Circuit Vee = Max =30 -130 mA
Output Current (Note 3)

lee Supply Current Vee = Max 50 mA

lozn 3-STATE Oultput Vee = Vecn 20 pA
off Current High Vozn = 2.7V

lozL. 3-STATE Output Vee = Vecn -20 pA
off Current Low VozL = 0.4V

Note 2: Al typicals are at Vge = 5V, T4 = 25°C.

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
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Switching Characteristics
at Vg = 5V and T, = 25°C (see Section 1 for Test Waveforms and output loading)

i R, = 2 kQ,
Symbol Parameter C, =50 pF Units
Min Max
toLn Propagation Delay 27 ns
tonL Data to Q 18
toLn Propagation Delay 36 ns
tor LE to Q 25
tozn 3-STATE Enable Time 20 ns
[ OE to Q 25
tonz 3-STATE Enable Time 20 ns
tpLz OEtoQ . 25
t(H) Setup Time (High/Low) 3 ns
ts(L) Data to LE 7
t(H) Hold Time (High/Low) 10 ns
tn(L) Data to LE 10
. (H) Pulse Width (High) 15 ns
Data to LE
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Physical Dimensions inches (milimeters) unless otherwise noted

0.485-0.512
[ —— L X A
o {12.58813.005) =

0.394-0.419°
(10.008 ~10.643)

-0
LEADND 1 __L—

TP
1 TUUUOU0gY
[ (Y R
o™
0.291-0.20
= (7.391-7.585)
0.010-0025 : 0,093-0.104
{0.254-0.737) **° "“ e =2602)

8° MAXTYP

0.004--0.012
ALL IlEABS J (0.102-0.305)

@ ==l bl bl 4 _i SEATING
1) { =8 ; PLANE
0004 e ¢ T i
0.009-0.013 - 5 '
D 02) D ﬂ|5 ﬂ 050 -
{0.220-0.930) AL LEAD TIPS

|-

o
=)
=

TR = D050 | — D01 0.020
{4121 O g {1210) i T s <o.0m)
TYP AL LEADS TYP ALL LEADS AL
o LL.00R 7yp
(0.203) MW (NCY P
20-Lead Wide Small Outline Molded Package (M)
Order Number DM74LS573WM
Package Number M20B
1.013-1.010
0.092 X 0.030 o 28
(2.337 %0.762) 0.032 £0.005
20 19 18] {17 16 o kst
MAX DP [ (78] (7] [ (%) (] (73] [sa] [s] — (0.81320.127)
RAD
PINNO. 1IDENT~ | (% @ PIN NO. 1 IDENT ~
0.280 e | ; N
e OPTION 1 i
‘7'0‘2:“2’ O Y I N Y I % I O A N
0.090
0.300-0.320 ) o OPTION 2
{1.620-8.128) 0,060 NOM 0.040 __ OPTION2
0.060 NOW b e 0.130 0.005
0065  (1528) {T.016) e wn T\ | mm;
o ssn TYP TYP ’ ' :
| \ J_ 0.145-0.200
| s (3.683-5.080)
95% 5° 0.009-0, ms 90°:0.008° ] T
U™ (ozzs Z0381) _ o2
umn’uum_, ;_. 0.125-0.140 (0.508)
Gax ﬂuE(]xl) 0.06020.005 | | 7] 54020.254) 0.0180.003 [ BA75-35560  MIN
0.325 *0.040 (1.52420.127) {0.45720.076)
325 g5
+1.016
(“55 —uasl)

N20A (AEY Gy
20-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS573N
Package Number N20A
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TEDEA - HUNTLEIGH LOAD CELL TEST DATA CHEET

e T T T T e General Data B T

Serial Number 9498526 Calibration Mode :- Compression
Model 1022 Input Impedance 415+/-20 Ohms
Capacity (kg) 5 Output Impedance 350+/-3 Ohms
Thread Type Metric Insulation Resistance » 2 GOhms
Grade E Test Excitation 10 vdc

B e e BTH Metrology Data e e e ]

Zero Balance 0.55% Rated Load

Output @ R.C. 1.856 mV/V Platform Size 350x 350 mm

Temperature Effect Eccentricity Test Load 2 Kg

On Zero <0.010% Eccentricity <0.0085% Load/cm

On Span <0.003% Non Repeatablity <0.02% R.O.

Zero Return <0.05 % Total Error <0.03% R.O.

RS e e Color Code SR EE S ESsSSSn=—oom=——m—e—
+OUTPUT 232125217 e\ RED ROURSRILTS G, 3% WHITE

HEXCDTATITONI7775) (8793 -% GREEN -EXCITATION. ~--=--- BLACK
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