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ABSTRACT

This thesis presents a desingning and inplementation of  Programmable Logic Controller
Demonstrator. The project can be deviced into two parts; 7-Segment , Dot matrix Display and motor , level
process simulator. The project helps the user to easier understand the principle of progammable logic controller

and can be applied to use in the small controlling.
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lsunsumavgumsinuvesiemes

ORG  0000H

ACALL DELAY

MOV  PI1,#00H
KEY_IN: MOV  PO,#00H

MOV  P2#00H

MOV APl

ANL A #OFFH

KEY_Ll:  CINE A#0IHKEY RI
JMP  ROTATE_LI
KEY RI:  CINE A#02HKEY L2
JMP  ROTATE_RI
KEY_L2:  CINE A#04H,KEY R2
JMP  ROTATE_L2
KEY R2:  CINE A#0SHKEY LL
JMP  ROTATE_R2
KEY_LL:  CINE A#0SHKEY LR
JMP  ROTATE LL
KEY_LR:  CINE A#09HKEY RL
JMP  ROTATE_LR
KEY RL:  CJNE A#06HKEY RR
JMP  ROTATE_RL
KEY RR:  CINE A#0AHKEY IN
JMP  ROTATE_RR

ROTATE_L1: MOV DPTR,#DATALI
LOOPLI:  CLR A
MOVC A,@A+DPTR
MOV  PO,A
ACALL DELAY
INC DPTR
CJNE A #00H,LOOPLI
JMP  KEY_IN

ROTATE_RI: MOV  DPTR#DATARI
LOOPRI:  CLR A
MOVC A @A+DPTR
MOV  PO,A
ACALL DELAY
INC DPTR
CINE A #00H,LOOPRI
JMP KEY_IN

ROTATE_L2: MOV  DPTR#DATAL2
LOOPL2.  CLR A
MOVC A,@A+DPTR
MOV  P2,A
ACALL DELAY
INC DPTR
CINE A #00H,LOOPL2
JMP  KEY_IN

ROTATE_R2: MOV  DPTR,#DATAR2
LOOPR2:  CLR A
MOVC A @A+DPTR
MOV P2.A
ACALL DELAY
INC DPTR
CINE A #00H,LOOPR2
JMP KEY_IN

ROTATE_LL: MOV  DPTR#DATA2L
LOOPLL:  CLR A
MOVC A@A+DPTR
MOV P0,A
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MOV P2A
ACALL DELAY
INC DPTR
CINE A,#00H,LOOPLL
JMP  KEY_IN

ROTATE_LR: MOV DPTR#DATAIL2R
LOOPLR:  CLR A
MOVC A@A+DPTR
MOV  PO,A
MOV P2,A
ACALL DELAY
INC DPTR
CINE  A#00H,LOOPLR
JMP  KEY_IN

ROTATE_RL: MOV  DPTR #DATAIR2L
LOOPRL: CLR A
MOVC A @A+DPTR
MOV  PO,A
MOV P2A
ACALL DELAY
INC DPTR
CINE A #00H,LOOPRL
JMP  KEY_IN

ROTATE RR: MOV  DPTR#DATA2R
LOOPRR:  CLR A
MOVC A @A+DPTR
MOV  PO.A
MOV P2A
ACALL DELAY
INC DPTR
CINE A #00H,LOOPRR
JMP KEY_IN

;BACKWARD
DATALIL: DB  01H,03H,02H,06H,04H,0CH,08H,09H,00H

;FORWARD
DATAR1: DB 01H,09H,08H,0CH,04H,06H,02H,03H,00H

;BACKWARD
DATAL2: DB  10H,30H,20H,60H,40H,0C0H,80H,90H,00H

;FORWARD
DATAR2: DB 10H,90H,80H,0C0H,40H,60H,20H,30H,00H

;BACKWARD 2 MOTOR
DATA2L: DB 11H,33H,22H,66H,44H,0CCH,88H,99H,00H

;FORWARD 2 MOTOR
DATA2R: DB 11H,99H,88H,0CCH,44H,66H,22H,33H,00H

;MILM2R
DATAIL2R: DB 11H,93H,82H,0C6H,44H,6CH,28H,39H,00H

;MIRM2L
DATAIR2L: DB 11H,39H,28H,6CH,44H,0C6H,82H,93H,00H

DELAY: MOV  R7#00AH ;0AH
DELAY1: MOV  Ré6,#0FFH
DINZ R6,$
DINZ R7,DELAYI
RET
END
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° a J
TsunsunrugumshauveweadAnn3nG

ORG 0000H

START: ACALL DELAY

KEYIN: MOV APl

LP:

NEXT:

TABLE: DB 00H,00H,00H,00H,00H

ANL A#O0FFH

MOV  B,#05H ; FIND START POSITION OF TABLE
MUL AB

MOV RO,A ;8 BIT LOW

MOV RI1,B ;8BIT HIGH

MOV  R6,#01H

MOV DPTR#TABLE
MOV  ADPH

ADD ARI

MOV DPHA

MOV  ARO

MOVC A @A+DPTR

CPL A

MOV P2A : ROW 0-7 ==> DATA
MOV  AR6 : SCAN COL <= R6
MOV POA

ACALL DELAYDISP

RL A

MOV R6,A

INC RO

CINE RO#00H,NEXT

MOV  ADPH ; INCREMENT IF DATA RO=FF

ADD A#01H ; INCREMENT DATA => B7 --> B8

MOV DPHA i
CINE R6,#20H,LP

JMP  KEYIN

DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H ;
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB  00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H ;



00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,4FH,00H,00H ;!

00H,07H,00H,07H,00H ;"
14H,7FH,14H,7FH,14H ;#
24H,2AH,7FH,2AH,12H ;$
23H,13H,08H,64H,62H ;%
36H,49H,55H,22H,50H ;&
00H,05H,03H,00H,00H ;'

00H,1CH,22H,41H,00H ;
00H,41H,22H,1CH,00H ;
14H,08H,3EH,08H,14H ;
08H,08H,3EH,08H,08H ;
00H,50H,30H,00H,00H ;,

08H,08H,08H,08H,08H ;-

00H,00H,60H,60H,00H ;.

20H,10H,08H,04H,02H ;/

3EH,51H,49H,45H,3EH ;0
00H,42H,7FH,40H,00H ;1

42H,61H,51H,49H,46H ;2

21H,41H,45H,4BH,31H ;3
18H,14H,12H,7FH,10H ;4

27H,45H,45H,45H,39H ;5

3CH,4AH,49H,49H,30H ;6
01H,71H,09H,05H,03H ;7

36H,49H,49H,49H,36H ;8

06H,49H,49H,29H,1EH ;9
00H,00H,36H,36H,00H ;:

00H,00H,56H,36H,00H ;;

08H,14H,22H,41H,00H ;<

14H,14H,14H,14H,14H ;=
00H,41H,22H,14H,08H ;>
02H,01H,51H,09H,06H ;?

32H,49H,49H,41H,3EH ;@
7EH,11H,11H,11H,7EH ;A
7EH,49H,49H,49H,36H ;B
3EH,41H,41H,41H,22H ;C
7EH,41H,41H,22H,1CH ;D
7EH,49H,49H,49H,41H ;E
7EH,09H,09H,09H,01H ;F
3EH,41H,49H,49H,7AH ;G
7FH,08H,08H,08H,7FH ;H
00H,41H,7FH,41H,00H ;I

20H,40H,41H,3FH,01H ;J

7FH,08H,14H,22H,41H ;K
7FH,40H,40H,40H,40H ;L
7FH,02H,0CH,02H,7FH ;M
7FH,04H,08H,10H,7FH ;N
3EH,41H,41H,41H,3EH ;0
7FH,09H,09H,09H,06H ;P
3EH,41H,51H,21H,5EH ;Q
7FH,09H,19H,29H,46H ;R
46H,49H,49H,49H,31H
01H,01H,7FH,01H,01H
3FH,40H,40H,40H,3FH
1FH,20H,40H,20H,1FH
3FH,40H,38H,40H,3FH
63H,14H,08H,14H,63H
07H,08H,70H,08H,07H
61H,51H,49H,45H,43H
00H,7FH,41H,41H,00H
02H,04H,08H,10H,20H
00H,41H,41H,7FH,00H
04H,02H,01H,02H,04H
40H,40H,40H,40H,40H ;_
00H,01H,02H,04H,00H ;’
20H,54H,54H,54H,78H ;a

-~
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7FH,48H,44H,44H,38H ;b
38H,44H,44H,44H,20H ;c
38H,44H,44H,48H,7FH ;d
38H,54H,54H,54H,18H ;e
08H,7EH,09H,01H,02H ;f
0CH,52H,52H,52H,3EH ;g
7FH,08H,04H,04H,78H ;h
00H,44H,7DH,40H,00H ;i
20H,40H,44H,3DH,00H ;j
7FH,10H,28H,44H,00H ;k
00H,41H,7FH,40H,00H ;1

7CH,04H,18H,04H,78H ;m
7CH,08H,04H,04H,78H ;n
38H,44H,44H,44H,38H ;o0
7CH,14H,14H,14H,08H ;p
08H,14H,14H,18H,7CH ;q
7CH,08H,04H,04H,08H ;
48H,54H,54H,54H,20H ;s

04H,3FH,44H,40H,20H ;t

3CH,40H,40H,20H,7CH ;u
1CH,20H,40H,20H,1CH ;v
3CH,40H,30H,40H,3CH ;w
44H,28H,10H,28H,44H ;x

0CH,50H,50H,50H,3CH :y
44H,64H,54H,4CH,44H ;z

00H,08H,36H,41H,00H ;{

00H,00H,0E7H,00H,00H ;|

00H,41H,36H,08H,00H ;}

02H,01H,02H,02H,01H ;~

0CH,0AH,09H,0AH,0CH ;0

P

..,

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;

Wi W el B we we e i e e we we we we ue o MR e oo S 0B L L s Lol LS
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00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
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00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H :

00H,00H,00H,00H,00H

00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;
00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H

00H,00H,00H,00H,00H ;

00H,00H,00H,00H,00H
00H,00H,00H,00H,00H ;

DELAY: MOV R3#0FFH :01H
DELAY1: MOV R4 #0FFH ;00H
DINZ R4,$

DINZ R3,DELAYI

RET

DELAYDISP:
DELAYDISPI:

MOV R3#01H ;01H
MOV R4,#00H ;00H
DINZ R4,%

DINZ R3,DELAYDISPI

RET

END
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1. AT 115unsyUY PLC 109a 1
v K =} Lﬂy Y Y
2. Wndnuansaweu TUsunsuiiesduuu prc 1é
=1
Nnqyg

s J
1 N9ARYT Password

CLR MON CLR

a o
2. NIADYT Memory

SET NOT RES MON GI=

3. Msunsnlasunsy (Insert)

foudide || INS l

4. msavlisunsy (Delete)

(Aon INS T

{ < a
5. msasaouuaz)douuasdeyailuia

SHIF CONT NO. MON

SET OFF => ON RES ON => OFF

6. minTnaeuuazi/douutlasdeyaiiiu word

SHIF CH NO. MON

CHG NEW DATA WRITE
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1. fouTdsunsuanuruiemsriauuuudvuiuas lidi

00000 00001 10000

10000

T

v

519 1.1 LIS NUUUDR ALV

u

= [~ o w a Y o ~
awsadeudugadidayauldqmnsem 1.1

): 4
M13191 1.1 1dsunsumsyiau

Address Instruction Operand
00000 LD 00000
00001 OR 10000
00002 AND NOT 00001
00003 ouT 10000
00004 END(01)

2. A5IABUANIILUDL Relay 00000, 00001 1A 10000 ADMNITNAADIIT waz 9
Set, Reset TUNANANIINARDY

3. ¥msunsnTasunsufi Address 00004 @28 OUT 10001 naassuaztufintanis
NARO

4911580 T050n5UT Address 00004 @28 OUT 10001 NAasazUNANANITNAADS
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Address Instruction Operand
00000 LD 00008
00001 IL(02)

00002 LD 00003
00003 OR 10000
00004 AND NOT 00000
00005 OouT 10000
00006 LD 00004
00007 OR 10001
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Address Instruction Operand
00008 AND NOT 00001
00009 OouT 10001
00010 LD 00000
00011 OR 10002
00012 AND NOT 00002
00013 AND NOT 00003
00014 AND NOT 1400
00015 OUT 10002
00016 LD 00001
00017 OR 10003
00018 AND NOT 00002
00019 AND NOT 00004
00020 AND NOT 1400
00021 OuUT 10003
00022 LD 00002
00023 OR 10004
00024 AND NOT 1400
00025 ouT 10004
00026 LD 00005
00027 OR 1400
00028 AND NOT 00000
00029 AND NOT 00001
00030 OUT 1400
00031 LD 1400
00032 AND 25502
00033 OuUT 10005
00034 ILC(03)
00035 END(01)
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Address Instruction Operand
00000 LD 00008
00001 1L(02)

00002 LD 00006
00003 OR 10005
00004 OR TIM 04
00005 AND NOT 10002
00006 OouUT 10005
00007 LD 10005
00008 OR TIM 00
00009 AND NOT TIM 01
00010 TIM 00
#0020
00011 LD TIM 00
00012 OR 10000
00013 AND NOT TIM 01
00014 OUT 10000
00015 LD 10000
00016 OR TIM 01
00017 AND NOT 10002
00018 TIM 01
#0050
00019 LD TIM 00
00020 OR 10001
00021 -AND NOT TIM 02
00022 OuT 10001
00023 LD 10001
00024 OR TIM 02
00025 AND NOT 10003
00026 TIM 02
#0070
00027 LD TIM 01
00028 OR 10002
00029 AND NOT 10004
00030 OuT 10002
00031 LD TIM 02
00032 OR 10003
00033 AND NOT 10004
00034 ouT 10003
00035 LD 10003
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Address Instruction Operand
00036 OR TIM 03
00037 AND NOT 10004
00038 TIM 03

#0070
00039 LD TIM 03
00040 OR 10004
00041 AND NOT TIM 04
00042 OUT 10004
00043 LD 10004
00044 OR TIM 04
00045 AND NOT 10005
00046 TIM 04

#0070
00047 IL.C(03)
00048 END(01)
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MAVTUNIITNAALY
1. flouldsunsuaslunios PLC Taslweglulnua Program WetlowlisunsuGoy

Zoeud 1asu Tnua lida Tvua RUN

L1 ¢
F2

F3

SW1 b~

sw2 |

SW3 |

K1 K2
N — MWW ), N P

1 2
3ﬂﬁ 8.2 One Line Diagram

Taen

SW1 = Push button “OFF”

SW2 = Push button “REVERSE”

SW3 = Push button “FORWARD”

K1 = Forward contactor K2 = Reverse contactot
F2 = Control fuse E3 = Protective motor relay

. . < 4 o o w 3 Y o 4
970 One Line Diagram 13818y usnudansiamuuuudinuiy Tadail

00002 00003 00004 00005 10000
y: r TRO
00004 00005 10001
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END(01)
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M99 8.3 Snyasd U UL IR Ye

51&1’!6] Comment zmﬁvgﬂ Comment
00002 F3 10000 K1
00003 SW1 10001 K2
00004 SW2

00005 SW3

= I~ = 9o A
fﬂ1ﬂllaﬂlﬂaﬂﬂ@$“ﬂ5“ mmimﬂjﬂmﬂumyﬂgﬁu"lﬂmmﬂ\‘ﬁfl 8.4

4 o [ J
M19197 8.4 T1/30NTUAIVAUAIITINUVBININAUNNHYHUBIABILUUY JOGGING

Address Instruction Operand
00000 LD NOT 00002
00001 AND NOT 00003
00002 OUT TR 0
00003 AND 00004
00004 AND NOT 00005
00005 OUT 10000
00006 LD TR 0
00007 AND NOT 00004
00008 AND 00005
00009 OUT 10001
00010 END(01)

2.NAEIAT 00003  (BIAWA 10000 ......iiiverrrnn.
(PIAHA 10001 ..o,
3.0AFIAT 00004  1DIAWA 10000 .......cocoveenn.e,
(IAUA 10001 ....ooovrereenn.
4.0AE3AF 00005 (OIAWA 10000 ....ooooreeeenn.
OIANA 10001 ..o
5. f1nAadAY 00004 LAz 00005 W3 oL
[OIANA 10000 ...vveveen,

(IANA 10001 .ovoerrrn
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00002 00003TR000005 00004 10001 10000
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00004 00005 10000 10001
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10001

END(01)
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1111 REVERSING AFTER STOP
a < = Y v P
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111 REVERSING AFTER STOP

Address Instruction Operand
00000 LD NOT 00002
00001 AND NOT 00003
00002 OuUT TR O
00003 LD NOT 00005
00004 AND 00004
00005 OR 10000
00006 AND LD
00007 AND NOT 10001
00008 OUT 10000
00009 LD TR O
00010 LD NOT 00004
00011 AND 00005
00012 OR 10001
00013 AND LD
00014 AND NOT 10000
00015 OuUT 10001
00016 END(01)
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2. NATIAT 00003  IOWEHA 10000 .......ooreereee.
DIANA 10001 ..o
3. NAAIAT 00004  IBIAWA 10000 ..ovrerieeenn.
[DIANA 10001 ..o
4. NAGINT 00005 LDIANA 10000 ....oveoreeennene.
[DIANA 10001 ..o

5. naaIad 00004 Lag 00005 WiONAY
(DIANA 10000 ...oeoeerrivrnnnene

(1AHA 10001 ....oc.s -
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11U PLUGGING DIRECT REVERSING

Address Instruction Operand
00000 LD NOT 00002
00001 AND NOT 00003
00002 OouUT TR 0
00003 LD 00004
00004 OR 10000
00005 AND LD
00006 AND NOT 00005
00007 AND NOT 10001
00008 OUT 10000
00009 LD TR 0
00010 LD 00005
00011 OR 10001
00012 AND LD
00013 AND NOT 00004
00014 AND NOT 10000
00015 OouT 10001
00016 END(01)

2. AAEIAT 00003 (BTAWA  10000........ocoemeneen.
(IR 10001 v
3. AAAIAT 00004  (BIAYA 10000 ...oorvrreeienenne
(DIANA 10001 ..o
4. NATIAT 00005  1BIAWA 10000 .....ovoeveereenens
PIANA 10001 .o
5. 61nAAIAT 00004 LAZ 00005 WiBNAY
(PIANA 10000 ..o

(DIANA 10001 oo
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1. fouTdsunsuninaiswadlunies PLC Taeldeglulvua Program ileflou

TsunsuSeusoouan 1inlasu Tnua lUdaTnua RUN

L1
F2

F3
F4

swil

swal QK3T (
Kl}a

K2 Kl

K1
v K ET k] kel
1 2

3

< ; )
gﬂ‘ﬂ 9.1 One Line Diagram

Tnesi

SW1 = Push button “OFF”

SW2 = Push button “REVERSE”

K1 = contactor K2 = contactot

K3T = Time relay F2 = Control fuse
F3 = Protective motor relay F4 = QOverload relay



133

[

. . = 1< @ o o w 3 ;
910 One Line Diagram L"UEJuL‘].]‘Ll BNUANINITNINIULU U UV "lﬁmu

00002 00003  00004_ 00005 10001 10000
—N—N——— 3
10000

| |___4,__Q TIMO0
#0050

TIMO0 10001 10002

—f
END(01)

[] E4
o o 0. W w ) = Y
51t 9.2 unudsmsiaunuudrduduvesmsaiugu IiuomesiauG sy
9 o e = <t = Yo A
INUNUFNINTITNINULU U DV fﬁlﬂﬁﬂLSUEJuL‘]_]UﬂWH'IUUﬁuhlﬂﬂ\WﬂTNVI 9.1
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a1 9.1 Tsunsunluaumsinauvesmsniugu lduemes UG oy

Address Instruction Operand
00000 LD NOT 00002
00001 AND NOT 00003
00002 AND NOT 00004
00003 ouT TR 0
00004 A, 00005
00005 AND NOT 10001
00006 OR 10000
00007 AND LD
00008 OouT 10000
00009 TIM 00

# 0050
00010 LD TR 0
00011 AND TIM 00
00012 AND 10000
00013 OuUT 10002
00014 | END(01)

2.NATIAT 00003  (BIAHA 10000 ...oooreorerenis

[IANA 10001 .o



3. nAEIAT 00004 (DIARA 10000 ...ovrereeneeen
PIAHA 10001 .o
4. fmdiduifunaifieeld WA 10000 .ooooooee.
(IAHA 10001 +.oovevrrrees

J
ayduazivnsainanisnaass

.........................................................
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................. eecessesdesssceesseniosesenisessnsssencoosrersscssoenssrsecsesoeserscccrsnscececeresssosseseccssccce
eseccssccae cecsssce eecccsecssccsscn eessccccce R R R YRR Y s0c0eccccceccsssscsssssecsecsssscsesscosccce
--------- 0060000660000 00600000000000000000000000000000e00000000000000000000000000000000000000000000000000s0000cscccncne
esssccscce 0000000000000000000000000000000000000000 00000000000 eecsesccccsscce e0cessscscscssessccsssescsecccscccescssone
ssecccsee ssecsscoe esescescscsscssce ec0c0cc00s000sssses0cccc00ssssecsvces00 esecssecessecsscscscssecceserscsrsccsneneses
------ 000600000006 00080806000000008000000000000000000000000000000000000000000000000000000s0rrescessrstssccscrcccccccsanns
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manaaesh 1 1314 Timer AWIMAIVAULOADT 1 61
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Soudennda Iiaeu Tnyue ldiInua RUN
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#0020
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o o o w A’,’ [ @ P
AAUNUNINTITNINULUUIIAUUY ﬁ13J15ﬂL?JﬂuujUﬂ'nEl'luauhlﬁﬂﬂﬁ'ﬁ']\‘ﬂ’] 10.1

{ o % 3 J @
519 10.1 1500 A0 3 19 Timer A9IAIAIUAUNBIADST 1 A2

Address Instruction Operand
00000 LD NOT 00002
00001 11(02)

00002 LD 00003
00003 OR 10000
00004 AND NOT 10001
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° . [ 4 o
M51901 10.1 (A9) T1/5UATNAILAUAITHINUYDINS IF Timer AUIANIVANNOIADT 1 77

Address Instruction Operand
00005 OouUT 10000
00006 TIM 00

#0020
00007 LD TIMO00
00008 OR 10001
00009 OouT 10001
00010 ILC(03)
00011 END(01)

o a J Cay L4
2. s Tena3ad 00002 (a/ila (DIANA 10000 .eovrerereeene
(PIAHA 10001 .o

a J ) d
3. TonerIans 00003  Wa/la (DIANA 10000 ...voveeeernene
(IANA 10001 .ovoverieennnns
4. inafisumiunainagll (IEHA 10000 ....vovreeens
(IANA 10001 .o,

WaN1INAaDY

......................................................................................................................
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1. fouTisunsulunsos pLC Tavldeglulnua  Program odlouldsunsuiEey

Zooud 1lavuTnualida Tvue RUN

00002 00003
11—

10000

TIMO03

+—
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TIMO00

——

oy L
10000

>——l
TIMOO

o

‘

10002
10002

TIMOI

10001
10001

TIMOZ

10003

10003
+—
TIMO03
+—

10002

TIMOO TIMOI

10001

TIMOI TIMO02

10003

TIM02 TIMO03

10000

— ILC(03)

END(01)

10000

TIMO00

#0100

10002

TIMO1
#0100

10001

TIMO02
#0100

10003

TIMO03
#0100

v Y
517 10.2 uwuFamMsihaduuuR Ty
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o . . o I
aaf 10.2 TdsunsuaIuguasiauaents 14 Timer AUINAILANNBIADT 2 A2

Address Instruction Operand
00000 LD NOT 00002
00001 1L.(02)

00002 LD 00003
00003 OR 10000
00004 OR TIM 03
00005 AND NOT TIM 00
00006 OouT 10000
00007 LD 10000
00008 OR TIM 00
00009 AND NOT 10002
00010 TIM 00
#0100
00011 LD TIM 00
00012 OR 10002
00013 AND NOT TIM 01
00014 ouT 10002
00015 LD 10002
00016 OR TIM 01
00017 AND NOT 10001
00018 TIM 01
: #0100
00019 LD TIM 01
00020 OR 10001
00021 AND NOT TIM 02
00022 OouT 10001
00023 LD 10001
00024 OR TIM 02
00025 AND NOT 10003
00026 TIM 02
#0100
00027 LD TIM 02
00028 OR 10003
00029 AND NOT TIM 03
00030 OouT 10003
00031 LD 10003
00032 OR TIM 03
00033 AND NOT 10000
00034 TIM 03
#0100
00035 ILC(03)
00036 END(01)
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2. nadIAd 00002 (1ANA 10000 .....vovereeeeen
(DIANA 10001 .o
(DIANA 10002 ..o
(OIANA 10003 ....ovoeeeeee
3.nAE3A% 00003 (©IANA 10000 ..vovreeeren
(DIANA 10001 ...ovorrveee
©IANA 10002 ...ervreeenn
(DIANA 10003 ..o,
4. Fnahdunafia13ves Timer 00 (IANA 10000 ...,
(OIANA 10001 ....veeeeee
(DIANA 10002 ....vveeieienns
(IANA 10003 ..ooveeeenens
5. finawhAunaisa 13ues Timer 01 (OIANA 10000 .........oveeeee
PIANA 10001 ....ooverrreree
(DIANA 10002 +ovrrorrreereenens
(OIANA 10003 ..covooreeiiereenns
6. Fmmifunaiae 1 5ve9 Timer 02 PIAUA 10000 .ovevevesrerenens
(DIANA 10001 ..oovovoeerrrreenns
(OIFHA 10002 ...ooveereeen

(©IANA 10003 ....oorreeennsn

NanN1INAang

.....................................................................................................................
.....................................................................................................................
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.....................................................................................................................
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.....................................................................................................................
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1. Jouldsunsunnamsuaslumios pLC Taoldeglulnun Program iieflou

v 9
Tsunsuesasoufeonds WasuTnua T Tnua RUN udadgianumsedese Tt

00002 00003 CNT00 10000
| | ] |
i i sesg

00000

[

*— |

00002

o—| |—e

CNTO00
#0010
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M3197 11.1 T50n5uRIUANNTIINUYINITAILANMIHDIIUIUTO

4 @ ) y o Qaay a
YOINOLADT 1 ﬁ?ﬁgu“ﬁ?ﬂiﬂﬂi‘ﬁ?ﬁﬂﬂ“ﬂﬂﬂﬁ?ﬁ‘ﬁ

Address Instruction Operand
00000 LD NOT 00002
00001 AND 00003
00002 AND NOT CNT 00
00003 OuUT 10000
00004 LD 00000
00005 1D 00002
00006 CNT 00
00007 #0010
00008 END(01)

Y
a o aa =N
VeI BUNA 00000 fie Fya M INNIoNFIATINY

2. ARAIAT 00002 FDIANA 10000 ... ovevrerrecereee

3. AAE3AT 00003 [IANA 10000 ... oeorerirrinens

4. i uAiAe 13 CNTOO (9IEHA 10000 ...
NAN1INAABN

......................................................................................................................

......................................................................................................................

......................................................................................................................

..........................................................................................................
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......................................................................................................................

......................................................................................................................

......................................................................................................................
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1. fouTisunsuaslunies PLC lavldeglulnua Program iofloulusunsuaie

Sovdesuan Iaou Inua lUda Tvua RUN

00002 00003 CNT00 19900

1L(02)
T—kH»—I —
10000

—i—eo

CNTO1

+——

00000

¢ ———

10002 CNTO00

—| |—— oo

CNT00  CNTOI 5902

10002

—]

00001

+— ——

10000 CNTO1

o—||—— oo

v Y
s/ 11.2 weudsmshauuuudAuTuYeIMIAILUMHUTININTOY

TF, ) T G a7
VDIUBIADT 2 ﬂ')ﬂuu“ﬁ’]ﬂiﬂﬂﬁl%vﬁﬂﬂmuﬂﬁ')ﬁ%
LY o o o :I’ = [~ = Y o ~
10 UNUANINITNINTULU VAUV ﬂTﬂJ1iﬂLﬂ]ﬂULﬂuﬂ1H1uﬁullﬂﬂﬂﬁ’]i%ﬁ’l e

3191 11.2 TsunsunIuauMsnIuANMIHUTIUIUTOUVDS

J [ 9 9y o th:y a J
uaLnes 2 W'Jﬂialuclf']ﬂiﬂﬂcl‘]fwt]ﬂﬂ“ﬁﬂﬁﬁjﬂ‘]f

Address Instruction Operand
00000 LD NOT 00002
00001 1L.(02)

00002 LD 00003
00003 OR 10000
00004 OR CNT 01
00005 AND NOT CNT 00
00006 OUT 10000
00007 LD 00000
00008 LD 10002
00009 CNT 00
#0010
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M99N 11.2 (e) TsunsualuguaisauguaIsiusuIuseuves

4 [y 9 Y Qady a Jd
wamas 2 Amyudny laglansendiaaiag

Address Instruction Operand
00010 LD CNT 00
00011 OR 10002
00012 AND NOT CNT 01
00013 OUT 10002
00014 LD 00001
00015 i) 10000
00016 CNT 01

#0010

00017 ILC(03)

00018 END(01)

2.AAA3AT 00002 (OIANA 10000 ........o.ovee.. .
(®IANA 10002 ....voevecve
3. nadiad 00003 (©IANA 10000 ..o
[IRWA 10002 ..o
4. e Rumiiae1¥vea CNT 00 (®IANA 10000 .............coooee
(©IFHA 10002 ...
5. fnawifusiiga3ves oNT 01 (IANA 10000 .........o.eveeeee.
(©IANA 10002 ...oooveoreveeenn
NaNInaang

......................................................................................................................

......................................................................................................................

..........................................................................................................

----------------------------------------------------------------------------------------------------------------------

......................................................................................................................

......................................................................................................................
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1 flouTdsunsumnmsisaslunios pLC Taoldoglulnua Program iintlow

TdsunsuaSaSoudoouda Idaou Tnua 18 Tnua RUN

00002 01 004
02,/ 02 00003 10001 00004 ;0000

10000

CNTO00

: I #0020

CNTO00 1400 1401 00004 10001
10001 '

CNTOIL

: I #0020

1401 1400
A
Al
10003 00004 10002

¥ =0

CNTO02
#0020

1401 00004 10003
A P4
P4l P4 O

CNTO03
#0020

1401

] Y
suf 113 UAUAIMS T IAUTUYBINSAILANMT HIUYBY

L4 [ Yy o Qad’l a o P
wones 2 A1 lasldnSenduaadaduuui 1
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M13191 11.3 T50nsunIugunsiaumsnIugumMsnyuYes

4 @ Y o cnady a d pui
UBLRDT 2 AN TﬂUi“ﬁWi@ﬂ%ﬂJﬂﬁ?@‘KuUU‘V\ 1

Address Instruction Operand
00000 LD NOT 00002
00001 11(02)

00002 LD 00003
00003 OR 10000
00004 AND NOT 10001
00005 AND NOT 00004
00006 OuUT 10000
00007 LD 00000
00008 LD 10001
00009 OR 00004
00010 CNT 00
#0020
00011 LD CNT 00
00012 OR 10001
00013 AND NOT 1400
00014 - | AND NOT 1401
00015 OouT 10001
00016 LD 00000
00017 LD 10000
00018 OR 00004
00019 CNT 01
#0020
00020 LD CNT 01
00021 AND NOT 1401
00022 OouUT 1400
00023 LD 1400
00024 AND NOT 10003
00025 AND NOT 00004
00026 OouUT 10002
00027 LD 00001
00028 LD 10003
00029 OR 00004
00030 CNT 02
#0020
00031 LD CNT 02
00032 OR 10003
00033 AND NOT 1401
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M3191 11.3 (d10) T1)sunsunluguasiaumsaILgumIHYLYDY

4 o Y o qnd’l a J i
woInes 2 A3 laglensenauaaIawULN 1

Address Instruction Operand
00034 AND NOT 00004
00035 OuUT 10003
00036 LD 00001
00037 LD 10002
00038 OR 00004
00039 CNT 03

#0020
00040 LD CNT 03
00041 OouT 1401
00042 IL.C(03)
00043 END(01)

2. nAAIAT 00002 (OIANA 10000 .........overeen.
(OIANA 10001 ....oeoreeenee.
OIANA 10002 ....ooveee
[®IAYA 10003 ..o
3. AT 00003 (OIANH 10000 .........oooeeere..
BIANA 10001 ..o
[OIANA 10002 ..o,
(BIANA 10003 ....oovoeee
4. naEIng 00004 [©IFNA 10000 ...
[©IFNA 10001 ..o
[©IANA 10002 ..o
[©IFHA 10003 .....ovooeeee
5. fnawihiuAifine3ues ONT 00 (OIANA 10000 ....oveoveeeeerenenn
(BIANA 10001 ..o
(OIANA 10002 ..o

(OIANA 10003 ...
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6. R WAUATR 13003 CNT 0L (BIAHA 10000 - .vveeoeeeereererr
(OVANA 10001 ..o
(OIANA 10002 ..o
(DVANA 10003 ..o
7. fnauifumfida 1300 CNT 02 191A1A 10000 ... vvvveeeeereeee
(OVANA 10001 ....ovvreree
[OIANA 10002 ....ovvererereeee
(OIANA 10003 ...oovoverrrrreeee
8. aifumfiae15ues CNT 03 1DIRHA 10000 ... eveeveerroene..
OIANA 10001 ..o
(OIANA 10002 ..o

(OVAWA 10003 ..o

HaN1INaas
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AAVIHMTNAADI

1. fouTusunsuaslwasos pLC TavldegluTnua Program iieflouldsunsuase

Sovusoouda IasuTnua Ui Tvua RUN

000 10
00002 ) 00003 001 1402 4099

10004

TIMO6

+—

00000

¢}
10001

P #0020

1402

—

CNT® 1400 1401 10001

CNT00

10001

L

0000¢

L vl 1

10000

P #0020

1402

*—

CNTOI 1401 1400

i 4

1400 10003 1402 10002

ot O

00001

| Znl— e

10003

® #0020

1402

—

CNTO2 1401 1402 10003

o—]
10003
o—rj :j

00001

= =N

10002

® #0020

1402

¢—i

CNTO3 TIM06 1401

o—t I O

1401 TIMO06

o—| TIMOS
TIMOS #0010

o—1

TIMOS 1402

—| O

TIMOS 10000

o—q TIMO§
TINee #0010

o—]

(]

CNTOI1

CNTO02

CNTO03

v v
UM 11.4 unuAINIMOUUUUNAUTUYINIAIDAUMNTHYY

4 @ 9y o andy ~
YDIUBDLIADT 2 A2 Tagl¥wsonguaLuUn 2
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M3 11.4 T5UnsUAURUMIIOUMTAILANATHIY

o o Yy oY Qad’l ~
UDIUDIADT 2 AN IWEJGl‘IfWSE)ﬂ“D'iJmL‘U‘UW 2

Address Instruction Operand
00000 LD NOT 00002
00001 IL(02)

00002 LD 00003
00003 OR 10000
00004 OR TIM 06
00005 AND NOT 10001
00006 AND NOT 1402
00007 ouT ‘10000
00008 LD 00000
00009 LD 10001
00010 OR 1402
00011 CNT 00
#0020
00012 LD CNT 00
00013 OR 10001
00014 AND NOT 1400
00015 AND NOT 1401
00016 OouT 10001
00017 LD 00000
00018 LD 10000
00019 OR 1402
00020 CNT 01
#0020
00021 LD CNT 01
00022 AND NOT 1401
00023 OouT 1400
00024 LD 1400
00025 AND NOT 10003
00026 AND NOT 1402
00027 OouT 10002
00028 LD 00001
00029 LD 10003
00030 OR 1402
00031 CNT 02
#0020
00032 LD CNT 02
00033 OR 10003
00034 AND NOT 1401
00035 AND NOT 1402
00036 OouT 10003
00037 LD 00001
00038 LD 10002
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M13199 11.4 (A1) TﬂsLm'5mmqumsv‘imumimuaumwyu

4 @ Y o Qad’, =
UBIUBDIADT 2 A7 Tﬂﬂi“ﬁWS@ﬂ“ﬁNmLUU‘ﬂ 2

Address Instruction Operand
00039 OR 1402
00040 CNT 03

#0020
00041 LD CNT 03
00042 ouT 1401
00043 AND NOT TIM 06
00044 OouT 1401
00045 LD 1401
00046 OR TIM 05
00047 AND NOT TIM 06
00048 TIM 05

#0010
00049 LD TIM 05
00050 OouT 1402
00051 LD TIM 05
00052 OR TIM 06
00053 AND NOT 10000
00054 TIM 06

#0010
00055 ILC(03)
00056 END(01)

2. AAAIAT 00002

3. NAAIAG 00003

4. ATAINY 00004

(1ANA 10000
191AN#A 10001
(B1ANA 10002
181A%A 10003
(©IAYH 10000
191A%A 10001
(DIANA 10002
(B1ANA 10003
(BIANA 10000
(B 1WA 10001
(91EHA 10002

(91AWA 10003
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5. fawifusriina 13ues ONT 00 (©IANA 10000 .........ovooeee
(OITHA 10001 ..o

(OIRHA 10002 ..o

(O1FWA 10003 ....ooooe

6. finawfusiine13ves NT 01 (OIFHA 10000 ...
(©IFHA 10001 ...o.ovovoree

[©IFHA 10002 ..o

(©IFHA 10003 ..o

7. fnawihiusifise13ves cNT 02 (©IFHA 10000 ........oooeeeee...
' (OIFHA 10001 ...

[OIANA 10002 ...

{OIAHA 10003 ..o

8. finawifusiina3ues ONT 03 [OIAHA 10000 ...
(©ITHA 10001 ...

(©IFHA 10002 ..o

(OIAHA 10003 ....voeereen

HanN1INaany

......................................................................................................................
......................................................................................................................
......................................................................................................................
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......................................................................................................................
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Dwg. No. A-9534

Note that the ULN20xxA series (dual in-line
package) and ULN20xxL series (small-outline
IC package) are electrically identical and share
a common terminal number assignment.

ABSOLUTE MAXIMUM RATINGS
Output Voltage, V.

(ULN200xA and ULN200xL) ........ 50V

(ULN202xA and ULN202xL) . 95V
Input Voltage, V weeeeenececenccucnscncanns 0V
Continuous Output Current,

| — 500 mA
Continuous Input Current, I ... 25 mA
Power Dissipation, P

(one Darlington pair) ......ccceeeeeceueen 1.0W

(total package) .....ceeveueeeemennnes See Graph
Operating Temperature Range,

e -20°C to +85°C
Storage Temperature Range,

L -55°C to +150°C

154

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Ideally suited for interfacing between low-level logic circuitry and
multiple peripheral power loads, the Series ULN20xxA/L high-voltage,
high-current Darlington arrays feature continuous load current ratings
to 500 mA for each of the seven drivers. At an appropriate duty cycle
depending on ambient temperature and number of drivers turned ON
simultaneously, typical power loads totaling over 230 W (350 mA x 7,
95 V) can be controlled. Typical loads include relays, solenoids,
stepping motors, magnetic print hammers, multiplexed LED and
incandescent displays, and heaters. All devices feature open-collector
outputs with integral clamp diodes.

The ULN2003A/L and ULN2023A/L have series input resistors
selected for operation directly with 5 V TTL or CMOS. These devices
will handle numerous interface needs — particularly those beyond the
capabilities of standard logic buffers.

The ULN2004A/L and ULN2024A/L have series input resistors for
operation directly trom 6 to 15 V CMOS or PMOS logic outputs.

The ULN2003A/L and ULN2004A/L are the standard Darlington
arrays. The outputs are capable of sinking 500 mA and will withstand
at least 50 V in the OFF state. Outputs may be paralleled for higher
load current capability. The ULN2023A/L and ULN2024A/L will

withstand 95 V in the OFF state.

These Darlington arrays are furnished in 16-pin dual in-line plastic
packages (suffix “A”) and 16-lead surface-mountable SOICs (suffix
“L™. All devices are pinned with outputs opposite inputs to facilitate
ease of circuit board layout. All devices are rated for operation over the
temperature range of -20°C to +85°C. Most (see matrix, next page) are
also available for operatior to -40°C; to order, change the prefix from
“ULN" to “ULQ".

FEATURES

B TTL, DTL, PMOS, or CMOS-Compatible [nputs

H Output Current to 500 mA

M Output Voltageto 95 V

H Transient-Protected Outputs :

H Dual In-Line Plastic Package or Small-Outline IC Package

x = digit to identify specific device. Characteristic shown applies to family of
devices with remaining digits as shown. See matrix on next page.

HAv0€6Z



Types ULN2003A, ULN2003L, ULN2004A, and ULN2004L
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Forward Voltage

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Typ. Max. | Units
Output Leakage Current lcex 1A All V=50V, Ty =25°C — <1 50 pA
Veg =50V, Ty =70°C — <1 100| pA
1B ULN2004A/L | Veg=50V,Tp=70°C,V|y=1.0V — <5 500 pA
Collector-Emitter VcEe(sAT) All I =100 mA, Ig =250 pA — 09 11 \
Saturation Voltage Ic = 200 mA. Ig = 350 uA — 11 13| v
Ic =350 mA, Ig = 500 pA — 13 16 v
Input Current lin(ony) 3 ULN2003A/L | V=385V — 093 135| mA
ULN2004A/L | Viy=5.0V — 035 05 mA
Vin=12V — 1.0 145| mA
l\N(OFF) 4 All lc =500 pA, T =70°C 50 65 — HA
Input Voltage ViN(ON) 5 ULN2003A/L | Vgg=2.0V,Ic=200 mA —3=1-\ f24 v
Veg =20V, Ig =250 mA - = 27 v
Veg =2.0 V. Ic =300 mA — — 3.0 \%
ULN2004A/L | Veg=2.0V,Ic=125mA — — 50 \"
Vee=2.0V, g =200 mA — — 60]|-V
Ve =20V, lc=275mA — — 70 \Y
Veg =20V, Ig = 350 mA G 2 ) so0 v
Input Capacitance Cin -~ All — 15 25 pF
Turn-On Delay tpLH 8 All 0.5 Ejy to 0.5 Egyr — 025 1.0 us
Tum-Off Delay tpHL 8 All 0.5 Ejn 10 0.5 Eqyr — 025 1.0 us
Clamp Diode IR 6 All VR =50V, Tp=25°C — — 50 PA
Leakage Current VR =50V, Tp=70°C A — 100 HA
Clamp Diode Ve 7 All Ie =350 mA — 1.7 20 Y

Complete part number includes suffix to identify package style: A = DIP, L = SOIC.
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Types ULN2023A, ULN2023L, ULN2024A, and ULN2024L
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Typ. Max. Units
Output Leakage Current lcex 1A All ‘VCE =95V, Tp=25°C — <1 50 pA
Ve =95V, Tp =70°C — <1 100 HA
1B | ULN2024A/L | Veg =95V, To=70°C,Vjy=10V| — <5 500 pA
Collector-Emitter VCE(sAT) 2 All lc =100 mA, Ig = 250 pA - 0.9 1.1 \
Satwration Voltage I =200 mA, Ig = 350 pA — 11 13V
Ic =350 mA, Ig = 500 uA — 13 16V
Input Current lin(oN) 3 ULN2023A/L | V|y=3.85V — 093 135 mA
ULN2024A/L Vin=5.0V — 035 05 mA
Vin=12V = 1.0 145 mA
LIN(OFF) All Ic =500 pA, T = 70°C 50 .65 | — A
Input Voltage ViN(ON) 5 ULN2023A/L | Veg=2.0V, Ic =200 mA TP X v
Veg =2.0V, Ig = 250 mA = O | ey v
Veg =20V, I = 300 mA — = 30 v
ULN2024A/L | Veg=2.0V,Ic=125mA — — 5.0 \Y
Veg =20V, Ig =200 mA —  — 60 %
Veg =20V, Ic =275 mA — — 7.0 v
Veg =2.0V, I = 350 mA — (&>l Jso %
Input Capacitance Cin — All — 16 25 pF
Tum-On Delay tor 4 8 All 0.5Ejnt00.5 Eqyt — 025 1.0 us
Tum-Off Delay topL 8 Alt 0.5 Ent0 0.5 Equr — 025 10 s
Clamp Diode Ir 6 All VR =95V, Ty =25°C — — 50 PA
Leakage Current VR =95V, Tp = 70°C & _ 100 HA
Clamp Diode Vg 7 All Ig =350 mA - 1.7 20 \
Forward Voitage

Complete part number includes suffix to identify package style: A = DIP, L = SOIC.

115 Northeast Cutoff, Box 15036 .
Worcester, Massachusetts 01615-0036 (508) 853-5000
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Dwg. Na. A-9729A Dwg. No. A-S730A N B N B Dw; No. A-9731A
FIGURE 3 FIGURE 4 FIGURE 5
OPEN OPEN

Vin
Vee e
Dwg. No. A-6732A y K

Dwg. No. A-9733A Dwg. Na. A-9734A

FIGURE 6 FIGURE 7

il

FIGURE 8

Bl
L)
w

OPEN Vr

DOwg. No. A-9735A Dwg. No. A-9736A ULN20X3* 35V

ULN20X4* 12V

* Complete part number includes a final letter to indicate package.

X = Digit to identify specific device. Specification shown applies to family of devices with remaining digits as shown.




PARTIAL SCHEMATICS

Ox3AIL (Each Driver)

ULN2

Dwg. No. A-9651

ULN20x4A/L (Each Driver)

10.5K

Dwg. No. A-9898A
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DEVICE PART NUMBER DESIGNATION

VCE(MM) 50V 95V
1 STV 500 mA 500 mA
Logic Part Number
5V ULN2003A" ULN2023A*
TTL, CMOS ULN2003L" ULN2023L
6-15V ULN2004A* ULN2024A
CMOS, PMOS ULN2004L" ULN2024L

* Also available for operation between -40°C and +85°C. To order, change
prefix from “ULN” to “ULQ".

N
o

Y

4
N
NP

\&
SUFFIX L', R, = 90°CW \

50 5 100 125 150
AMBIENT TEMPERATUREIN °C

=60°CW

-
wn

pony
o

o
"

n
w

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

Owg. GP-006A

X = Digit to identify specific device. Specification shown applies to family of
devices with remaining digits as shown. See matrix above.

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036 (508) 853-5000

" Copyright © 1974, 1998 Allegro MicroSystems, Inc.
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TYPICAL APPLICATIONS INPUT CURRENT

AS A FUNCTION OF INPUT VOLTAGE
Types ULN2003A, ULN2003L, ULN2023A, and
ULN2023L

+Vce v +V -
> 16 25
2f >0 L,:! 15 /
3 _DfLH- 1810 4o ,/
al—1> 13 L z \‘,\y
s> e 12 <If y e
Lo =y —
|l = : R
i} %
- I . E 10 =2
% (3]
[ 8 7 9 § /
TIL = 05 te
OuTPUT 7 AREA OF NORMAL OPERATION
= WITH STANDARD OR SCHOTTKY TTL
Dwg. No. A-9853A A , ] l l
20 30 40 50 6.0
INPUT VOLTAGE
Owy. GPO®
Wee W Types ULN2004A, ULN2004L, ULN2024A, and
7 _{>_' = ULN2024L
[ Yy 20

N

\

2 LN—IS
3_.{>ﬁ 12
% R Eaci: '
0 E | e

7 -—{>~ l 10
87 >t 9
TTL
ouTPUT

5
\

-
(=)
A
Y
[}
|}
[y
1
[y

e

=4
o

e

INPUT CURRENT IN mA — |

Dwg. No. A-10,175

5 6 7 8 9 10 1 12
INPUT YOLTAGE
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ALLOWABLE COLLECTOR CURRENT TYPICAL APPLICATIONS
AS A FUNCTION OF DUTY CYCLE
(Dual In-line-Packaged Devices, Suffix ‘A,) Wss w
i |
. \ 1 Ay 1 -
X\ N e
< w00 ~
o 3
E \\Et\\ <
z 7 I~
g R Ny
s | ~
B SIMULTANEQUSLY rTwc—\ QUTPUT
3 Ras = 60°CAW L
Dwyg. No. A-9652
¢ 0 20 40 60 80 100 +oo : W
DUTY CYCLE IN PER CENT \ . e T
(Small-Outline-Packaged Devices, Suffix ‘L,) 2L {>o L): 15
600 E] S s 11
4 mh:gogwl : _—-{>ng ::
§ 400 ‘\‘\ i A\ \ N - LL: L
2000
: }\X\l N \‘2 :__l 7> [ e K
E‘ \§N\¢\3\\\\ V| ¢ o)
3 200 5
2 \7 [ \\ \‘\_
g AT N o%“oﬁr
8 NUWEHC%FNgmfg — ] = i d =
SIMULTANEOUSLY Dwg. No. A-0654A
° [ 20 40 60 80 100 .
DUTY CYCLE IN PER CENT
SATURATION VOLTAGE COLLECTOR CURRENT AS A
AS A FUNCTION OF COLLECTOR CURRENT FUNCTION OF INPUT CURRENT
600 600 -

< <
£ Ly £
Z 400 Z 00 7
A L E /
g Pl &l £ & /‘6
=1 i (g? 2 7 <
3] ,'] /s g L A
[ ’ .
o i S o 4
5 PR VA 5 e 4“{0
= =]
2 <]
o Q

200 y
i d /’f

g

B

0 05 1.0 1.5 20 0 200 400 600
COLLECTOR-EMITTER SATURATION VOLTAGE | INPUT CURRENT IN A
Ows GP087 Owe GPoM

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036 (508) 853-5000
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UITNYNTY

a J v d’ Y = Y
gussas pamdivd. «msilszgaalfanuniesnlugu PLCY. aonfuma lulagwszaouna
RInuUNMITaIANIsI. AJUNN, 2535
a J 1 =~ IS 3 = y_ v
qussas namdivd. “gilemsnaaesiiuead PC84SF”. amtiuma lulagnszounaiino
NNIAIANILIN. NTUNNA, 2538

a = a v o a Y a o g (24
qI5YT NYIAPUNT. “ﬂaﬂms‘nnmzmzmauﬂmiilizqﬂvﬂmm PLC”. uiymamauﬂ;ﬂ.

AFIUNN, 2536

CQMI OMRON Product. “Programmable Controllers Programming Manual” . 1993
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