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ABSTRACT

The Remote infrared is widely used due to accurate design the thesis will used
remote infrared and control to moveing of car by Microcontroller with decoder and control the

moving used two stepping moter with accommodation for controller and easy to used
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Mr.Chut Krotkla

PROGRAM REMOTE CONTROL CAR (PROJECT 2)

HardWare and Sofeware by

Mr.Yuttana Chomwong

Complier : TURBO 51

*

ES
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'}

SUIT:

ORG 0000H
LJMP SUIT
ORG 0100H
MOV 30H #2H
MOV 31H#2H
MOV 32H #2H
MOV 33H #2H
MOV 34H #2H
MOV 35H,#2H

" MOV 36H,#2H
. MOV 37H,#2H

MOV 38H,#2H
MOV 39H #2H
MOV 40H,#2H
SETB P1.6

-SETB P1.7

MOV R6,#57TH

MOV 41H,#00H
MOV 42H,#00H
MOV 43H,#00H
MOV 44H,#00H
MOV 45H,#00H
MOV 46H,#00H
MOV 47H,#00H
MOV 48H,#00H

MUIN:

A TO:

MOV P0O#0FFH
MOV P1#0FFH
MOV P2 #00H
MOV P3,#00H

MOV P2,41H

MOV P3,45H

LCALL DELAY 2

MOV P3,42H
MOV P2,46H

LCALL DELAY_2

MOV P2,43H

MOV P3,47H

LCALL DELAY 2

MOV P3,44H
MOV P248H

LCALL DELAY 2

SIMP MUIN

MOV P241H
MOV P3,45H

LCALL DELAY 1

MOV P3,42H
MOV P2,46H
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LCALL -DELAY_I
MOV P2,43H
MOV P3,47H
LCALL DELAY 1
MOV P3,44H
MOV P2,48H
LCALL DELAY 1

RET

BUTTON_5: MOV RO #24H
LCALL PLAY A
PO _I: Lc A IO
DINZ RO,PO_1
MOV R0,#6H
LCALL LEFT_A
PO 2: LCALL A TO
DINZ RO,PO_2
MOV R0,#18H
LCALL PLAY A
PO 3: LCALLA_TO
DINZ RO,PO 3
MOV RO #18H

LCALL REVERSE A

PO _4: LCALL A TO
DINZ RO,PO_4
MOV RO,#6H

LCALL RIGTH_A

PO _5: LCALL A_TO
DINZ RO,PO_5
MOV RO,#24H

LCALL REVERSE A

PO 6:  LCALLA TO

34

DJNZ RO,PO 6

LIMP STOP

BUTTON_6: MOV RO#6CH :9 LOOP
(1.5 M)

LCALL PLAY_A
PO_7: LCALL A_TO

DINZ R0,PO_7

MOV R0,#6CH

LCALL REVERSE A
PO_8: LCALL A_TO

DINZ RO,PO_8

LIMP STOP

BUTTON_7: MOV RO#48H ;6 LOOP(1
M)
LCALL REVERSE_A
PO _9: LCALL A_TO
DINZ RO,PO 9
MOV RO,#48H
LCALL PLAY A
PO_10: LCALL A_TO
DINZ RO,PO_10
LIMP STOP

BUTTON_8: MOV RO,#24H ;3,2 LOOP
LCALL PLAY_A
PO _11: LCALL A_TO
DINZ RO,PO_11
MOV RO #6H
LCALL RIGTH A
PO 12: " LCALL'A' TO



PO 13:

PO _14:

PO _15:

PO _16:

SPOT:

SPOT L:

SPOT R:

DINZ RO,PO 12

MOV RO #18H
LCALL PLAY A
LCALL A TO
DINZ RO,PO 13 FAST:
MOV RO #18H
LCALL REVERSE A BAW:
LCALL A_TO
DJNZ RO,PO_14
MOV RO #6H
LCALL LEFT A
LCALLA TO
DINZ R0O,PO 15 BAQ:
MOV R0 #24H
LCALL REVERSE_A
LCALL A TO

DINZ RO,PO_16 STOP:

LJMP STOP

JNB P1.6,SPOT L
JNB P1.7,SPOT_R
RET

CLR P0.0
CLR P0.7
LCALL DELAY
SETB P0.0
SETB P0.7 PLAY:
LIMP RCA

CLR P0.3

CLR P04

LCALL DELAY

SLOW:
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SETB P0.3
SETB P0.4
LIMP RCA

CJNE R6,#03H,BAW
LIMP RCA

DEC R6
DEC R6

LIMP RCA

CJNE R6,#57H,BAQ
LIMP RCA
INCR6
INC R6
LIMP RCA

MOV 41H,#00H
MOV 42H,#00H
MOV 43H,#00H
MOV 44H ,#00H
MOV 45H #00H
MOV 46H,#00H
MOV 47H,#00H
MOV 48H,#00H
MOV R6,#57TH
LIMP RCA

MOV 41H,#10010000B
MOV 42H,#11000000B
MOV 43H,#01100000B
MOV 44H#00110000B
MOV 45H,#10010000B



PLAY A:

REVERSE: MOV 41H,#10010000B

REVERSE_A: MOV 41H,#10010000B

MOV 46H,#11000000B
MOV 47H,#01100000B
MOV 48H,#00110000B

LIMP RCA

MOV 41H,#10010000B
MOV 42H,#11000000B
MOV 43H,#01100000B
MOV 44H,#00110000B
MOV 45H,#10010000B
MOV 46H,#11000000B
MOV 47H,#01100000B
MOV 48H,#00110000B
REJ

MOV 42H,#00110000B
MOV 43H,#01100000B
MOV 44H,#11000000B
MOV 45H,#10010000B
MOV 46H,#00110000B
MOV 47H,#01100000B
MOV 48H,#11000000B
LIJMP RCA

MOV 42H,#00110000B

MOV 43H,#01100000B
MOV 44H,#11000000B
MOV 45H,#10010000B
MOV 46H,#00110000B
MOV 47H,#01100000B

LEFT:

LEFT A:

RIGTH:

MOV 48H,#11000000B

RET

MOV 41H,#10010000B
MOV 42H,#00110000B
MOV 43H,#01100000B
MOV 44H#11000000B
MOV 45H,#10010000B
MOV 46H,#11000000B
MOV 47H,#01100000B
MOV 48H,#00110000B
LJMP RCA

MOV 41H,#10010000B
MOV 42H,#00110000B
MOV 43H,#01100000B
MOV 44H,#11000000B
MOV 45H,#10010000B
MOV 46H,#11000000B
MOV 47H,#01100000B
MOV 48H,#00110000B
RET

MOV 41H,#10010000B
MOV 42H,#11000000B
MOV 43H,#01100000B

MOV 44H,#00110000B

MOV 45H,#10010000B

MOV 46H,#00110000B

MOV 47H,#01100000B

MOV 48H,#11000000B

LIMP RCA
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RIGTH_A: MOV 41H,#10010000B
MOV 42H.,#11000000B
MOV 43H,#01100000B
MOV 44H,#00110000B
MOV 45H,#10010000B
MOV 46H,#00110000B
MOV 47H,#01100000B
MOV 48H,#11000000B

RET

STILL: LIMP RCA

SOUND: SETB P2.3
LCALL DELAY
JLRP2.3
LCALL DELAY 3
SETB P2.3
LCALL DELAY
CLR P23
LIMP RCA

DELAY_ 2: MOV 3AH #00H
FIY: MOV 3BH,#0CH
FIO: MOV 3CH,R6
KH: DJNZ 3CH,KH
DJNZ 3BH,FIO
SETB P1.0 ;----SENSUR
MOV RO,#20H
JNB P1.0,A0S
DINZ 3AH,FIY
LCALL SPOT

RCA:
BMAIN:

MAIN:

AQS:

COA:

COB:

AQ0C:

@OLP§
OLK:

AOB:

AlG:

AlH:

AlX:
A3B:
A3A:

RET

SETB P1.0
MOV RO,#20H

JB P1.O,RCA

MOV R2 #0EAH
MOV R3,#6H
DJNZ R3,C0B
JB P1.0,A0C
DJNZ R2,C0A
LJMP RCA

JB P1.0,A0C ;=1

MOV R2 #0EAH ;

MOV R3,#06H ;
DINZ R3,0LK ;

JNB P1.0,A0B
DIJNZ R2,0LP
LIMPRCA
JNB P1.0,A0B
MOV A#00H
MOV R2 #78H
MOV R3,#02H
DINZ R3,A1H
JNB P1.0,A10
DIJNZ R2,A1G
SETB ACC.0
R2 #0COH
R3,#3H

JNB P1.0,A3A
JNB P1.0,A2M

DIJNZ R2,A3B

>

;:BITO



A10:

A2M:

A2G:

A2H:

A2X:

A3C:

A3D:

A20:

B2M:

B2G:
B2H:

B2X:
A3E:

A3F:

]

LIMP COMPO
CLR ACC.0

SIMP A2M

JNB P1.0,A2M
MOV R2#78H ;BIT 1
MOV R3#02H

DJNZ R3,A2H
JNB P1.0,A20
DJNZ R2,A2G
SETB ACC.1
MOV R2 #0COH
MOV R3 #3H
DJNZ R3,A3D
JNB P1.0,B2M
DINZ R2,A3C
LIMP COMPO

; ACCH

SIMP B2M

JNB P1.0,B2M
MOV R2#18H ;BIT 2

. MOV R3,#02H

DJNZ R3,B2H
JNB P1.0,B20
DINZ R2,B2G
SETB ACC.2
MOV R2,#0COH
MOV R3,#3H
DJNZ R3,A3F
JNB P1.0,C2M
DINZ R2,A3F

LIMP COMPO
B20: : CLR ACC.2
SIMP C2M

C2M: JNB P1.0,C2M

MOV R2#78H ;;BIT 3

C2G: MOV R3#02H
C2H: DIJNZ R3,C2H
JNB P1.0,C20
DJNZ R2,C2G
SETB ACC.3
C2X: MOV R2 #0COH
A3G: MOV R3#3H
A3H: DIJNZ R3,A3H
JNB P1.0,D2M
DIJNZ R2,A3G
LIMP COMPO
C20: ; CLR ACC.3
SIMP D2M

D2M: JNB P1.0,D2M

MOV R2#78H ;;BIT 4

D2G: MOV R3,#02H

D2H: DJNZ R3,D2H
JNB P1.0,D20
DJNZ R2,D2G
SETB ACC.4

D2X: MOV R2,#0COH

A3lL: MOV R3#3H

A3J: DIJNZ R3,A3]
JNB P1.0,E2M
DINZ R2,A31
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D20: ;

E2M:

E2G:

E2H:

E2X:
A3K:

A3L:

E20:

F2M.:

F2G:
F2H:

F2X:

A3M:

A3N:

LIMP COMPO
CLR ACC.4

SIMP E2M

JNB P1.0,E2M
MOV R2,#78H
MOV R3,#02H
DJNZ R3,E2H
JNB P1.0,E20

DINZ R2,E2G
SETB ACC.5

»BITHS

MOV R2 #0COH

MOV R3#3H

DJNZ R3,A3L

JNB P1.0,F2M
DJNZ R2,A3K
LIMP COMPO
CLR ACC.5

SIMP F2M

JNB P1.0,F2M

MOV R2,#78H

MOV R3,#02H

DJNZ R3,F2H
JNB P1.0,F20
DINZ R2,F2G

SETB ACC.6

MOV R2 #0COH

MOV R3,#3H
DJNZ R3,A3N
JNB P1.0,G2M

DINZ R2,A3M

;;BIT 6
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LIMP COMPO
F20: ;CLR ACC.6
SIMP G2M

G2M: JINB P1.0,G2M
MOV R2#78H  ;;BIT7
G2G: MOV R3#02H
G2H: DJINZ R3,G2H
JNB P1.0,G20
DINZ R2,G2G
SETB ACC.7
G2X: MOV R2,#0COH
A30: MOV R3#3H
A3P: DINZ R3,A3P
JNB P1.0,H2C ;*
DINZ R2,A30
LIMP COMPO
G20:; CLR ACC.7
SIMP H2C e

H2C: MOV @RO,A
INC RO
LIMP AOB
COMPO: MOV R2,#00H

KOL: MOV R3#38H

K2L: DJNZ R3,K2L

JNB P1.0,JOOL

DJNZ R2,KOL
LIMP COMP50

COMP50:



MOV A21H
MOV R1#20H
XCHD A,@R1 ;A=01111000B
CINE A #01111000B,LI |
LIMP CP_1
CINE A,#00111100B,BMA
LIMP CP 2
LIMP BMAIN
DINZ 40H,BMA
MOV 40H,#02H
LIMP COMP50

1: MOV A20H

CINE A,#01101010B,LP_0
MOV A22H ;BUTTON 0
CINE A#01011001B,BMA
"SEIB *PR2
LCALLPELAY;

DINZ 30H,BMA

CLRP1.2

LCALL DELAY

MOV 30H,#2H

SIMP BMA

: CJNE A#11100111B,LP_1
MOV A,22H ;BUTTON 1
CJNE A,#10000001B,BMA
CLRPL.6

DIJNZ 31H,BMA

SETB P1.6

MOV 31H,#2H

SIMP BMA

LP_1: CINE A #01101000B,LP 2
MOV A,22H
CINE A,#01111001B,BMA
CLR PO.1
CLR P0.2
LCALL DELAY
DINZ 32H,BMA
SETB PO0.1
SETB P0.2
LCALL DELAY
MOV 32H,#2H
LIMP BMA

LP 2: CINE A,#10101000B,LP 3

MOV A,22H ; BUTTON 3
CINE A#01110101B,BMA
CLR PO.5

CLR P0.6

LCALL DELAY

DJNZ 33H,LP.35
SETB PO0.5

SETB P0.6
LCALL DELAY
MOV 33H,#2H
LIMP BMA

LP_3: CJNE A,#11101000B,LP 4
MOV A22H
CINE A,#01110001B,LP_35
CLR P1.7
DINZ 34H,LP 35
SETB P1.7

;BUTTON 2

;BUTTON 4



MOV 34H #2H
LIMP BMA

LP_35: LJMP BMAIN

LP 4: CINE A#00101001B,LP_5
MOV A22H ;BUTTON 5
CINE A#01101101B,LP_35

LIJMP BUTTON 5

LP 5: CINE A#01101001B,LP_6
MOV A,22H ;BUTTON 6
CJNE A,#01101001B,LP_35
LIMP BUTTON_6

LP 6: CINE A#10101001B,LP 7
MOV A,22H ;BUTTON 7
CJNE A,#01100101B,LP_35
LIJMP BUTTON_7

LP 7: CJNE A#11101001B,LP_8
MOV A,22H ;BUTTON 8
CJNE A,#01100001B,LP_14
LIMP BUTTON_8

LP_8: CINE A,#00101010B,LP_9
MOV A22H ;BUTTON 9
CJNE A#01011101B,LP_14
MOV R3,#00000110B
LIMP BMA

LP 9: CJNE A,#00101000B,LP_10
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MOV A, 22H :BUTTON
POWER

CINE A#01111101B,LP_14

SETB P1.1

LCALL DELAY

DINZ 39H,LP_14

CLR P1.1

LCALL DELAY

MOV 39H #02H

LIMP BMA

LP 10: CJNE A#10100010B,LP_11
MOV A22H ;BUTTON PLAY
CIJNE A#11010101B,LP 14

LIMP PLAY

LP 11: CJNE A;#00100111B,LP_12
MOV A22H ;BUTTON
STOP
CJNE A,#10001101B,LP_14
LIMP STOP

LP 12: CINE A #00101100B,LP 13
MOV A,22H :-BUTTON
VOL+
CINE A,#00111101B,LP 14
LIMP FAST

LP_13: CINE A,#01101100B,LP_15
MOV A22H ;BUTTON
VOL-
CINE A#00111001B,LP 14



LIMP SLOW

LP 14: LJMP BMAIN

LP_15: CINE A#01100001B,LP 16
MOV A 22H :BUTTON
SLEEP
CINE A#11101001B.LP_14
MOV R3,#00001111B
LIMP YIM

LP_16: CINEA#01101111B,LP 17
MOV A22H ;BUTTON
ETEGTE
CINE A,#00001001B,LP_14
LIMP SOUND

LP_17: CJNE A,#00100100B,LP_18

MOV A,22H ;BUTTON
SET+
CINE A#10111101B,LP 14
LJMP RIGTH

LP_18: CINE A,#00100010B,LP 19
MOV A,22H ;BUTTON
SET-
CINE A#11011101B,LP 14
LIJMP LEFT

LP_19: CJNE A,#00100011B,LP 20
MOV A,22H ;BUTTON
"REW

CINE A#11001101B,LP_14

LJMP REVERSE

LP_20: CJNE A,#00100001B,LP 21
MOV A22H
CINE A#11101101B,LP_14
MOV R3 #0FFH

LIMP YIM

LP _21: CJNE A#10100110B,LP 22
MOV A22H
CINE A#10010101B,LP 14
MOV R3,#00001111B
LIMP YIM

LP_22: CINE A,#11100010B,LP 23
MOV A,22H ;BUTTON
STILL
CJINE A,#11010001B,LP_14
LJMP STILL

LP _23: CJNE A,#01100101B,LP 24

MOV A22H ;BUTTON
MENU
CJNE A#10101001B,LP_14
MOV R3,#00001111B
LIMP YIM

LP 24: CINE A#10100001B,LP 25
MOV A,22H ;BUTTON
SELECT

;BUTTON FF

;BUTTON REC



CINE A#11100101B,LP 14
MOV R3,#00001111B
LIMP Y1IM

LP_25: CINE A#11100011B,LP 26

MOV A22H ;BUTTON
ADD

CJNE A,#11000001B,WQE

MOV R3 #0FH

LIMP YIM

LP_26: CJINE A#00100101B,LP 27

MOV A22H ;BUTTON
MEM
CINE A,#10101101B,WQE
MOV R3,#0FH
" LIMP Y1IM

LP_27: CINE A#11101100B,CP_2

MOV A,22H ;BUTTON
MUTE
CJNE A,#00110001B,WQE
. MOV R3 #0FH
LIMP YIM

CP_2: MOV A,20H
CINE A#01101111B,LP_29
MOV A22H ;BUTTON +100
CJNE A,#00001001B,WQE
MOV A,#00000110B
MOV ACC.1,P0.1

Y1M:
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MOV ACC.2,P0.2
MOV P0,A

LCALL DELAY
DJNZ 40H,WQE
MOV A#11111111B
MOV ACC.1,P0.1
MOV ACC.2,P0.2
MOV P0,A

LCALL DELAY
MOV 40H #02H

LIMP WQE

LP_29: CJNE A#11101110B,LP 30

MOV A22H ;BUTTON
SPEED

CINE A,#00010001B,WQE

MOV R3 #0FH

LIMP YIM

LP_30: CINE A,#00101000B,WQE

MOV A,22H ;BUTTON
MONITER

CJNE A#01111101B,WQE

MOV R3 #0FH

LIMP YIM

WQE: LJMP BMAIN

MOV PO,#0FFH
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MOV 20H#00H RET
MOV 21H,#00H DELAY 1: MOV 2AH #00H
MOV 22H,#00H K L: MOV 2BH,#0BH
MOV 23H,#00H K I MOV 2CH,#08H
MOV 24H #00H K _O: DINZ 2CH,K_O
MOV 25H,#00H DINZ 2BH,K_J
LIMP BMAIN DINZ 2AH,K L
RET
DELAY: MOV 2AH #00H DELAY 3: MOV 2AH #00H ;SOUND
HIG: MOV 2BH#0DH - VG: MOV 2BH,#0DH
JIK: MOV 2CH#0AH VK: DJNZ 2BH,VK
KIL:  DINZ2CHXKIL DINZ 2AH,VG
DINZ 2BH,JIK RET
DINZ 2AHHIG END.
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Bit, Start, T=6,8 s

Binary Code =00010110-01011110-10011010



Binary Code =00010111-11101110-10000001

et 6. '413@"5 ....... ......... .........
156.250Hz :

bbbl

Binary Code = 00010101-00011110-10101110

2NN 5.1 LAAIHANITNATDY

neiuae 18529 Binary ¥893 Tum nniuiildie

-‘]!M Power Binary Code = 00010100-00011110-10111110
—ﬂil Eject Binary Code = 00010110-11111110-10010000
-ﬂu +100 Binary Code = 00110110-11111100-10010000

-‘1;]11 0 Binary Code = 00010110-01011110-10011010
—ﬂwl Binary Code = 00010111-11101110-10000001
-‘1;]1!2 Binary Code = 00010110-00011110-10011110

—ﬂll 3 Binary Code = 00010101-00011110-10101110

47



00010111-00011110-10001110

—‘l'JiJ 4 Binary Code

-‘]!NS Binary Code 00010100-10011110-10110110

-‘]'J}J 6 Binary Code = 00010110-10011110-10010110
-ﬁm 7 Binary Code = 00010101-10011110-10100110
-ﬂll 8 Binary Code = 00010111-10011110-10000110

-ﬂll Volume+ Binary Code = 00010100-00111110-10111100

—ﬂﬂJ Volume- Binary Code = 00010110-01111100-10011100

-ﬂll Stop Binary Code = 00010100-11101110-10110001
-ﬂ“ll Play Binary Code = 00010101-01001110-10101011
-‘ijll CH+ Binary Code - = 00010100-00101110-10111101
—‘]!1! CH- Binary Code = 00010100-01001110-10111011

-ﬂllRew Binary Code = 00010100-11001110-10110011
-‘1'_!11 FF Binary Code = 00010100-10001110-10110111
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[— ULN2001A-ULN2002A
7[ ULN2003A-ULN2004A

G

®

SEVEN DARLINGTON ARRAYS

= SEVEN DARLINGTONS PER PACKAGE

» OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

» OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

= OUTPUTS CAN BE PARALLELED FOR

HIGHER CURRENT

TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

= INPUTS PINNED OPPOSITE OUTPUTS TO ORDERING NUMBERS: ULN2001A/2A/3A/4A
SIMPLIFY LAYOUT

DIP16

S016

: ORDERING NUMBERS: ULN2001D/2D/3D/4D
DESCRIPTION
The ULN2001A, ULN2002A, ULN2003 and
ULN2004Aare highvoltage, high currentdarlington
arrays each containing seven open collector dar- PIN CONNECTION
lington pairs with common emitters. Each channel
rated at 500mA and can withstand peak currents of
600mA. Suppressiondiodesare included forinduc-
tive load driving and the inputs are pinned opposite

" 1 16 OUT 1
the outputsto simplify board layout. Ny
Thefourversionsinterfacetoallcommonlogicfami- IN 2 2 15 ouT 2
lies : y
ULN2001A ‘General Purpose, DTL, TTL, PMOS, IN 3 3 14 OUT 3

CMOS
ULN2002A | 14-25V PMOS N bk ]13 ouT 4
ULN2003A 5V TTL, CMOS 1".4.

ULN2004A | 6-15V CMOS, PMOS s % Ji2 our s

Theseversatile devices are usefulfcrdrivinga wide

range of loads including solenoids, relays DC mo- N6 & S

tors, LED displays filament lamps, thermal print-

heads and high power buffers. IN7 7 10 oUT 7

The ULN2001A/2002A/2003Aand 2004A are sup-

plied in 16 pin plastic DIP packages with a copper GND B 9 CoREUNG DI00ES
leadframe to reduce thermal resistance. They are

available also in small outline package (SO-16) as $-197711

ULN2001D/2002D/2003D/2004D.

September 1998 1/8




ULN2001A - ULN2002A - ULN2003A - ULN2004A

SCHEMATIC DIAGRAM

EACH DRIVER $- 389
y EACH DRIVER i 5-1984
Series ULN-2001A Series ULN-2002A
(each driver) (each driver)
COM
0.5k0 —Ooour
IN |
1 I
|
| 7.2k 3kA *l
: .
C o ) 4anl BV WS . L
EACH DRIVER o s EACH DRIVER 5-257
Series ULN-2003A Series ULN-2004A
(each driver) (each driver)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vo Output Voltage 50 \Y
Vin Input Voltage (for ULN2002A/D - 2003A/D - 2004A/D) 30 V
le Continuous Collector Current 500 mA
lb Continuous Base Current 25 mA
Tamb Operating Ambient Temperature Range — 20 to 85 °C
Tstg Storage Temperature Range - 5510 150 °C
T; Junction Temperature 150 °C
THERMAL DATA
Symbol Parameter DIP16 S016 Unit
Rithjamb | Thermal Resistance Junction-ambient Max. 70 100 °C/W

2/8
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tambs = 25°C unless otherwise specified)

|4

Symbol Parameter Test Conditions Min. Typ. Max. | Unit | Fig.
Icex Output Leakage Current Vce = 50V 50 LA 1a
Tamb = 70°C, Vce = 50V 100 LA 1a
Tamp = 70°C
for ULN2002A
Vce = 50V, V; = 6V 500 uA 1b
for ULN2004A
Vce = 50V, V; = 1V 500 uA 1b
VcE(sat) Collector-emitter Saturation Ilc = 100mA, lg = 250pA 0.9 11 \Y 2
Voltage lc =200 mA, lg = 350pA 1.1 1.3 \ 2
lc = 350mA, Ig = 500pA 1.3 1.6 Y 2
liton) Input Current for ULN2002A, V; = 17V 0.82 1.25 mA 3
for ULN2003A, V; = 3.85V 0.93 1.85 mA 3
for ULN2004A, V; = 5V 0.35 0.5 mA 3
Vi = 12V 1 1.45 mA 3
liof) Input Current Tamb = 70°C, Ic = 500uA 50 65 uA | 4
Vi(on) Input Voltage Vee =2V Vv 5
for ULN2002A
lc = 300mA 13
for ULN2003A
Ic = 200mA 24
lc = 250mA 4 ¢
lc = 300mA 3
for ULN2004A
Ic = 125mA 5
lc = 200mA 6
lc = 275mA 7
Ic = 350mA 8
hre DC Forward Current Gain for ULN2001A
. Vce = 2V, Ic = 350mA 1000 2
Ci Input Capacitance 15 25 pF
tpLH Turn-on Delay Time 0.5 Vito 0.5 V, 0.25 1 us
tPHL Turn-off Delay Time 0.5 Vito 0.5 V, 0.25 1 is
IR Clamp Diode Leakage Current | Vg =50V 50 UA 6
Tamb = 70°C, Vr = 50V 100 LA 6
Ve Clamp Diode Forward Voltage Il = 350mA 1.7 2 \% {5
3/8




ULN2001A - ULN2002A - ULN2003A - ULN2004A

TEST CIRCUITS

Figure 1a.

Figure 1b.

Teex

5-5723%

OPEN Vg

Figure 2.

Figure 3.

5-1380

Vi':i

OPEN

OPEN

S-1386

Figure 4.

Figure 5.

Figure 6.

Figure 7.

5-5727
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Figure 8: Collector Current versus Input Current

Ic D96INS3

(mA) [ /
Tj=25°C
500 /

400 /
MaX// /

300 / /

200 s

/ / TYPICAL
100
/

0 100 200 300 400 500 - Ib(LA)

N

Figure 10: Peak Collector Current versus Duty
Cycle

Ic peak
(mA)

DI6IN251

I I I I
T NUMBER OF ACTIVE OUTPUT
789 4

i NEX 2\\
Wk S

300 —]
Tamb=70°C | NN
(DIP16) \\\

S —
200
\\.,
100
0

0 20 40 60 80 DC

K

Figure 9: Collector Current versus Saturation
Voltage

Ic DI6IN454

(mA) /
500
Tj=25°C /

400

Max

300 /

200
///TYPlCAL
100 //

0.0 0.5 1.0

1.5 Vce(sat)

Figure 11: Peak Collector Current versus Duty

Cycle
lc peak DIGINAS2A
(mA) Tamb=70°C
(SO16)
400 \\
300 \ \ :
NG
200 ke €48
NUMBER OF ACTIVE OUTPUT
e st

0 20 40 60 80 100 DC
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

DIP16 PACKAGE MECHANICAL DATA

DIM. i ey
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B Q77 1.65 0.030 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2754 0.100
e3 17.78 0.700
F »Y 0.280
| 5/1 0.201
L O 0.130
Z 1.27 0.050
S
='7-
<, b1
s e
. e3 Z I |
D
Elil el e i e
8 )]
L 3
1 g
BT L BT LT el e
6/8




ULN2001A - ULN2002A - ULN2003A - ULN2004A

S016 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.069
at 0.1 0.25 0.004 0.009
a2 1.6 0.063
b 0.35 0.46 0.014 0.018
b1 0.19 0.25 0.007 0.010
(6 05 0.020
c1 45 (typ.)
D 9.8 10 0.386 0.394
E 5.8 5.2 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 40 0.150 0.157
L 0.4 1.27 0.016 0.050
M 0.62 0.024
s 8{(max.)
L PAL G Al

e 1 5 P e

il L o e o R

7/8
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assuries no responsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of ST Microelectronics.
The ST logo is a registered trademark of STMicroelectronics
© 1998 STMicroelectronics — Printed in Italy — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - Canada - China - France - Germany - ltaly - Japan - Korea - Malaysia - Malta - Mexico - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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TEMIC i TSOP1S.

Semliconductors

Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

re—y———— T Ay
e T
FEX e

e R N e TR
TSOP1830 30kHz | TSOP1833  33kHz
TSOPI836  36kHz | TSOP1837  36.7 kHz
TSOP1$38  38kHz | TSOPI340  40kHz
TSOP1856 56 kHz

Description A

The TSOPIS.. - series are minianirized receivers fo¢ in-
frared remote control sysems. PIN diode  and
preamplifier are assembled on lead frame. the epoxy
package is designed as IR filter,

The demodulated output signal can direcdy be decoded
by a microprocessor. The main begefit is the reliable
funcdon even in disturbed ambient and the protection
against uncortroiled ouput pulses.’

Features.

°

Improved shielding against electic field

¢ Photo detector and preamplifier in one package
\ disturbance

¢ Output attive [ow
e Internal filter SO\ PCH freqhlods . & 3-6 \@t supply voltage, low power consumption
¢ TTL and CMOS compatibility -

® Advanced immunity against ambient light
' st ¢ Intelligent AGC

Block Diagram

. 3 -
Input ' Conuwol OVs
Circuit
i I 100 kQ
Ve : 1]
'——-)/P[N \ s 1 v W otT
, Band- Demodu- l;
— = ¢ ]
e Pass lator
- ‘] 2
H> GND
M 12235

TELEFUNKEN Semiconductors
Rev. A1, 29-Aug-96



TSOPI1S..

TEMIC

sSemiconductors

Absolute Maximum Ratings

T;mb =25%C

Supply Voltage (Pin 3) Vs -03..6.0

Supply Current (Pin 3) Is | 5 mA
QOutput Voltage (Pin 1) Vo -0.3..6.0 \
Qurput Current (Pin 1) o 5 mA
Junction Temperature T 100 o
Storage Temperature Range Tae -25...+85 ‘G
Operating Temperature Range Tamb -25..485 C
Power Consumption. QP ) Pl 30 nW
Soldering Temperature t £10s. | mm fromcase Taa 260 “C

Basic Characteristics

Tamb = 25°C

Supply Current (Pin 3) Vs=5V.E, =0 - mA
Vs=53V.E =40 kix, sunlight Lix 1.6 mA
Transmission Distance E, = 0, test signal se2 fig.8. d 30 : m
IR diode TSIP5201, Ir = 300 mA
Output Voltage Low (Pin 1) |Tosy, = 0.5 mA E. = 0.7 mW/m?, Vost : 250 | mv
f=1f, :
Iradiance (30 - 40kHz)  |Pulse width tolerance: Ec 6l 04 | 05 |mWm?
toi - 5/o < too < toi + 5o
test signal (see fig.8) :
Lradiance (56 kHz) Pulse width tolerance: 3% o 05 | 07 |mWm?
d : : (pi‘sf’fo<tpo<[pi+5/f0' i
tast signal (see fi2.8) .
- | Irradiance Ee max 30 \V/‘m'2
Directivity : Angle of balf wansmission distacce Pin 45 deg
Application Circuit i
3302 %) F5V %)

S aTEn] ? N
TSOP18.. Ty éu—é St
‘,;/ : optional
A *

uC

2 ~O

612512

GND

*) only necessary (o suppress power supply disturbances
**) tolerated supply voltage range : 3V<Vs<6V

2(D

TELEFUNKEN Semiconductors
Rev. Al, 29-Aug-96



TEMIC

Semiconductors

TSOP1S..

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

1.0
2
= VR
z o8
2 o \
2
3 Z N\
- [ 74
L
= o ]
202 fwtaeam o
= AL(3dB)=1y/7

0.0 =) =Y

07 038 0.9 1.0 1.4 1ol 1.3

49102 £/t - Relative Frequency

iguse 1. Frequency Dependence of Responsivity

1000
900

800 |l A :-.-TJ:—:,'."':':‘T“
700 [

600

500

Input burst duration

IS
8
o ARt aaa S

Lo = Output Pulse Lengih (s )

#=950 nm,
optical test signal, fig.7
300 :
200
100
(¢]
0.1 1.0 10.0  100.0 1000.0 10000.0
96 12213 E. - Iradiance ( mWV/m= )

Figure 2. Sensitivity in Dark Ambieat

4.0 i -y ]

Correlation with ambient lizht sources
3.5 | (Disturbance effcct): 10W/m2 = 1.aklx —
(Stnd LumA, T=2855K) = 8.2 kix
S04 (Dayiight. T=5900K) 7

5 i

ke Ambient. 2 =950 nm /
1.0 /

‘Ireshold Irradinnee (mWVfm? )

n | |
0.0t 0.16 1.00 10.00 100.00
96 12214 E - DC tradiance (W/m?2)

—

igure 5. Sensitivity in Bright Ambicat

Sl L
s~ A
z f(E)=l

Sali6

z ] /

£

S /

t 1 -

o |

3 0.8

£ L

' 0

=

0.0
0.0 0.4 038 1.2 1.6 2.0

548147 E - Field Strength of Disturbance (kV/m )

Figure 4. Sensitivity vs. Electric Field Disturbances

100.0

fi""ln = Threshold Uradiunee (MW han?)

] |
0.1 to 10.0 1000 . 10000
%1215 AV,pms AC Voitage on DC Supply Voltags (mV)

Figure 5. Seasidvity vs. Supply Voltage Disturbances

T WS o e
€° 09 '
?é ‘0.8 Sensitivity in dark ambient
g 07
]
55000
=
=
= 05
=2
Y =
E o3
0
s |
2 01
25030 350 43 S50 35 60
%1126 Vs = Supply Voltage ( V)

Figure 6. Sensidvity vs. Supply Voltage

TELEFUNKEN Semiconductors
Rev. Al, 29-Aug-96
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TSOP18..

TEMIC

Semtconductors

Opticul Test Signul

E.| (R diode TSIP 5201, g = 0.3 A, 30 pulses. s o T=25ms 20 } |
1.8
V,=5V
~ 16 ! —
} 1 i z e l
h il 1 - H t 5 1.3
40T s L2
7l s
- S Lo ]
1 )
* i & 6o is recommendzd for optimal functior s 0.8 7
% 06 ‘ :
% Output Signal 56 12217 = 04 |
E 0.2
Vor too = toi 23/ 0
-30 -1 © 15 30 &3 60 33 99
Vor 2 W . - o
t 86 12270 Tezb - Ambient Temperature ( °C )
(m -
Figure 7. Output Function Figure 10. Sppply Current vs. Ambient Temperature
Optical Test Signul'
Te Z 1.0 n ! l T l ‘ l
LY
O i i 2 ooop—b——1 1 1 |
4 = Scasitivity in dark ambieat
i w T B R e
’ 7 . 3 07 :
600 4
us p 5 600 sy _g 0.6
To* 305
2 r— e
Trep=100 ms e of
* Treo-Tp > 25 ms is eommended for aptimal funcion 8 ok
: £
Vo Output Signal. ( see Fig.9) foN (o) €0
2ot
- 0 S
30 -15 O 15 30 45 &0 75 N
T t o5 (2228 " Tamp - Ambient Temperatuee ( °C )
)-— ol : i
Figure 8. Ourput Function Figure L1, Seasitivity vs. Ambieat Temperatuse
500 | ] \/ @ T
S 1ol 1.6 i
E 700 . l—ﬂ_‘_‘&/ﬁ 15k Supply current in dark acbient
2 600 L. e e LA |
< [___,‘.4/'—\ = l
— | 1.3
7 SO0 [ S 1 : — g 1.2 Rt
4 0 ! g 12
T a0 s ' S i S
S ! ) P et
£ i =
S 200 f S oo -"‘JI
= i :
e 2% 7. » 950 am, =
= tical tst sisnal, fig.$ 0.7 !
-g 100 optical W ma,, iz, ’ 4
B ;
0 0.5 ]
0.t 1.0 0.0 1000 1000.0:10000.0 250003007 3.8 20041 180 5.5 60
06 13210 E. - leraciance (mW,m1) % {2 s - Supply Voltage (V)
Figure 9. Quput Pulse Diagram Figure 12, Supply Current vs. Supply Voltage
4(7) TELEFUNKEN Semiconductors
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TEMIC

Semlconductors

TSOPI18..
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Figure 13. Relatve Speciral Sensitivity vs. Waveleagth
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TEMIC

Yemiconductors

Dimensions in mm

P . F ﬁ\
o i e —/
ol 2|
A
Gl L
~ L
= [ [ :J
m
L 0.839
il e
N
L .
+0.1
orsBl
, OUT [ |]]6ND ] e i
0.6 0 Cl P9 LosanW. (04 1576
. T Jesls3 —
2.54 nogpl
= - VAW EELS
| o 5.35 :03
\ II-?(_ngs Not indiccfed toierances 0.2
il o
| 0 e
Xf‘)jx “arTin vechnical drawings
\ acgerding fo O
specifications
6 (7) TELEFUNKEN Semiconductors

Rev. Al 29-Aug-96



& &

TSOP48.--
Vishay Telefunken
Phnto Modiiles for PCM Remote Control Systems
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Suitible Data -‘ormat

The cireuit of the TS. P48... is designed in thatway  Some examples for sultable data format are:

that unexpectsd ol osut pulses dus to noise or NEC Code, Toshiba Micom Format, Sharp Code, RC5
distrbunce signals ¢ e avolded. A bandpassfilter, an  Code, RC6 Code, R—2000 Cods.

inte:zalor stage and an automatlc gain control are ho

use’ to suppress suc disturbances.

The aistinguishing 1: ark between data signal and
dist-vbence signal ar carrier frequency, burst length
and July cycle.

When a disturbance signal is applied to the TSOP4S...
it can still receive the data signal. However the
sensitivity is reduced to that level that no unexpected
pulses will occure.

The iia signal shou! ¢ fullfill the following condition:

* Garmer frequenc, should be close to center  Some examples for such disturbance signals which
frequetizy of the ban: dass (e.g. 38kHz). are suppressed by the TSOP48... are:

* Liwstlength shou ibe 10 cycles/burst or longer.

¢ s eachburstw ichls between 10 cyclesand 70 - ¢ DC light(e.g. from tungsten bulb or-sunlight)
Syehos o gap time of ¢ teast 14 cycles is neccessary. o

+ bor each burst «nich is longer than 1.8ms a e« Continuous signa! at 38kHz or at any other
orriesponding gap i e is necessary at some time In fraquency
ne «iz'a stream. Thi: gap time should be at least 4

g g b { au " A
Ime:3 kager than the Hurst Signals from fluorescent lamps with electronic
as

]
Lo 9 800 shart bu sts per second can be recelved'  ballast with high or lew modutation (see Figure A or
50N i usly. Fiaure 8).

time (ms)

Figure A: IR Signal from Flucrescent Lamp with low Modulation
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Figure B: IR Signal from Fluorescent Lamp with high Modulation
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Figure 4, Sensitivity vs. Electric Field Disturbances
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Figure 5, Sensitivity vs. Supply Voltage Disturbancas
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~ TSOP4s..
Vishﬁelefunken

C..0te Depieat ng Substances Policy Statement

[Uis 1 policy of *isl 1y Semliconductor GmbH o)

o0 2 presant ar future nationa! and internaticnal statutory requiremants,

Zoigelarly and cony wously improve the performancs of our products, processes, distribution and Cperating
ayil=ms with respe | to their impact on the haalth ang safety of cur employses and thg public, as well as thair
n the snvirorient.

(tis - art cular concern o control or gliminate rsleasss ~f NTig gubsiances into the atmosphere which are known as
0z U spleling subS . nees (ODSs;.

Tke ridcitreal Protyco 1887) and its Londen Amendman:s -

1880 intend to seversly restrict the use of ODSs and
forki:! thi sir uss within (' e next ten ysars. Various nations! 2-2 intarnztional initiatives are Pressing for an eeriler ban

Onthes: substansas, o=

rémicond.uct: r GmbH has hsen ableicusaits 1241y of doninGays IMprovements {o eliminats the use of
DCEslied in tha ol ving documents.

-

CAL L A Band st ransfticnal substances of 'He Morirzsi Proicecland the Londsn Amendments rssoeciivis,

o

2.Ci .5 ans Y orofid iepleting substances in the Ciean Air dot Amendments of 198C by the Environnisnia:
Pr avtion Agency ( PA) in ths USA '
3™ i Decisiorfal 40/EEC and STBO0IEEC Annhn s ENENGy ralnSitionasi Substznces) resriach st
Vish: o Usniconducte GmbH can cartivy thar our 3ar RIS AT8 no! msNLTALIurag vdn Azone Seiieting
SUTSt s am i act antain such substancas

We ot arve the ight » make changes to Improvs technical degign and
Param a5 can vary 'n d- erent applications. Al operzting saram: ‘nust be
By the - _:iiomer. Stiould - e buyer use Vishay-Teiefunkan or

buys. w-.ll incemnify Vi: vay-Telefunksn against all claims.

may do so without furthar notics.

; validated for sach cusiime- apglication

T any unintended or unauthorized ap;licaticn, the
856€3. and 9xXpenses, arising out rif, gi. . ~tiv or

with such unintendsd or unauthoriz:

ety any ca'm ¢l personal damaga, injury o geath sssociale

Vis® sy Semiconductor GmbH. P.O.8B. 3535 C-74025 Heiibronn, Germany
2zphone: 49 (0)7151 67 2831, Fax number 49{0;7131 67 2423
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