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ABSTRACT

Automatic chasing car system, the chasing car is assembled with IR sensors
both transmitters and receivers. When received reflected signals from the front car,
the central control unit using digital logics will apply the reflected signals to control

chasing car movements to follow the same direction of the front car.
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SGS-THOMSON
MICROELECTRONICS

L293D

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

= 600mA. OUTPUT CURRENT CAPABILITY PER
CHANNEL

= 1.2A PEAK OUTPUT CURRENT (NON
REPETITIVE) PER CHANNEL

= ENABLE FACILITY
= OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 1.5v
(HIGH NOISE IMMUNITY

= INTERNAL CLAMPS DIODES

DESCRIPTION

The L293D is a monolithic integrated high voltage,
high current four channel vriver designed to accept
standard DTL or TTL logic levels and drive induc-
tive loads (such as relays solenoides, DC and
stepping motors) and switching power transistors.

To simplify use as two bridges is pair of channels
is equiped with an enable input. A separate supply
innput is provited formthe logic, allowing operation
at a low voltage and internal clamp diodes are
included.

PRELIMINARY DATA

Powerdip
12+2+2

ORDERING NUMBER : L293D

This device is suitable for use in switching applica-
tions at frequenciesup to 5 KHz.
The L293D is assembled in a 16 lead plastic
packege which has 4 center pins connected to-
gether and used for heatsinking.

BLOCK DIAGRAM

Ve ouUT1 0uta3 Vs

8 Vg 3 n Vg 16
IN 1 O— 28 L O IN3

9 e )
ENABLE ' O— Vs ENABLE
IN 2 O— .. L—O IN &
4,5,1213 6 14 L 293D
J— (g é 56573
QuT2 OUT4

October 1991
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L293D

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 36 \
Vss Logic Supply voltage 36 \Y%

Vi Input voltage 7 \%
Viii Enable voltage V
lo Peak output current (100ps non repetitive) 12 A
Ptot Total power dissipation at Tground-pins = 80°C 5 W,
Tstg, Tj Storage and junction temperature -40 to 150 °C
CONNECTION DIAGRAM
\n
EnaBLE T [|1 6] Vss
INPUT | [' 2 15]] INPUT 4
outputy [j3 wul] oureur e
GND |« 1af] ono
GND [5 12|| GND
ourpur2 [|s n{l outeura
weutz |7 wf] mput3
vs i3 9l EMABLE 2
S5.657¢
THERMAL DATA
Symbol Parameter Value Unit
Rth-j-case | Thermal resistance junction-case max 14 °C/W
Rth j-case | Thermal resistance junction-ambient max 80 °C/W
216 SON

IYI %%S}J!y;%%mncs




L293D

ELECTRICAL CHARACTERISTICS (For each channel, Vs = 24V, Vss = 5V, Tamb = 25 °C, unless

otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vs Supply voltage Vss 36 \Y
Vss Logic supply voltage (pin 16) 4.5 36 \%

Ii Total quiescent supply Vi=L  1o=0 Ven=H 6
current (pin 8) Viz=H 1b=0 Ven= 16 24 mA
Ven=1L 4
Total quiescent logic supply = =
lss current (pin 16) Vi S e lllenuinebl A8 oo
mA
VJ_H I[)=0 Ven:H 16 22
Ven =L 16 24
Input low voltage
Vi | (pin 2, 7, 10, 15) e > ¥
Input high voltage
ViH (pin 2, 7, 10, 15) Ves <7V 2.3 Vs v
Vss > 7V 2.3 7
Low voltage input current 4 o
I (pin 2, 7, 10, 15) ViL = 1.5V 10 HA
| High voltage input current 2.3< Vit < Vee 0.6V 30 100 A
| (pin 2, 7, 10, 15) 2N =Ye &
VenL Enable low voltage (pin 1, 9) -0.3 1.5 \
VenH Enable high voltage (pin 1, 9) Vs 7V 2.3 Vss v
Vss 7V 2.3 A
Low voltage enable current
e | (pin 1. 9) Vent = 1.5V -30 | -100 HA
g High volt
ienH (pli 1‘:'%)899 \plegpent 2.3V £ VenH £ Vss -0.6V +10 A

v Source output saturation lo = -0.6A 14 18 V

CEsalH | yoltage (pin 3, 6, 11, 14) i : ;
Sink output saturation voltage
VCESE?L (pins 3’ 6, 11, 14) |D +0.6A 1.2 1.8
Vg Clamp diode forward voltage lo = 600 mMA 18 V
tr Rise time (*) 0.1t00.9 Vo 250 ns
tr Fall time (*) 0.9t00.1V, 250 ns
ton Turn-on delay (*) 0.5 Vito 0.5V, 750 ns
toif Turn-off delay (*) 0.5 Vjto 0.5V, 200 ns
(*) See fig.1
3/6
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L293D

TRUTH TABLE (One channel)

INPUT ENABLE (*) OUTPUT
H H H
L H L.
H = Z
L L Z

Z = High output impedance

(*) Relative to the considered channel

Figure 1. Switching Times

4l /___ VY
i / L
_______ - o9V,
L] — 30\ e T = L\- 0.5Vg
Ve R A WU — — N0 vg
ty ts
T "1
t 1§
S 4171 <A o
4/6 ‘ " SGS-THOMSON
0 N/ B ke e



L293D

POWERDIP PACKAGE MECHANICAL DATA

— mm inch
MIN. TYP-. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 0.85 1.40 0.033 0.055
b 4 0.50 . 0.020
b1 0.38 0.50 0.015 0.020
D 20.0 0.787
E 8.80 0.346
e 2.54 0.100
e3 17.78 0.700
F 7.10 0.280
| 5.10 0.201
L 3.30 0.130
Fis 1.27 0.050

D -

_____ o 0 o O o O o I s 0 o O ‘
| B ]
r1"222 ............... a
I S O A O

o 5/6
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L293D

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No
licenseis granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are not autharized for use as critical components in life support devices or systems without express

written approval of SGS-THOMSON Microelectronics.

© 1994 SGS-THOMSON Microelectronics - All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES

Australia - Brazil -France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands - Singapore -
Spain - Sweden - Switzerland - Taiwan - Thaliand - United Kingdom - U.S.A.
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LM324/LM324A, LM2902/LM2902A
Quad Operational Amplifier

Features

« Internally Frequency Compensated for Unity Gain
» Large DC Voltage Gain: 100dB

+ Wide Power Supply Range:

LM324/LM324A : 3V~32V (or 1.5 ~ 16V)
LM2902/LM2902A: 3V~28V (or £1.5V ~ 13V)
Input Commeon Mode Voltage Range Includes
Ground

= Large Output Voltage Swing: 0V to Vcc -1.5V

= Power Drain Suitable for Battery Operation

Internal Block Diagram

Description

The LM324/LM324A, LM2902/LM2902A consist of four
independent, high gain, internally frequency compen-
sated operational amplifiers which were designed spe-
cifically to operate from a single power supply over a
wide voltage range. operation from split power supplies
is also possible so long as the difference between the
two supplies is 3 volts to 32 volts. Application areas
include transducer amplifier, DC gain blocks and all the
conventional OP Amp circuits which now can be easily
implemented in single power supply systems.

14-DIP
1

14-SOP

1@ 14
OUT M1 —— 14)0UT4
,fl\ ' /rrm‘
INT(-)( 2 1 o™ 713} IN4 (-)
HE ¥ - J ki
INT(+){ 3) —L 12 IN4 (+)
o "
N a
Vece L.“\4.",J { :]T‘Dn GND
N2 (+) (5 ——==]+ + == 110)IN3 (+)
g o 7 N 7 o
IN2 (-) | J B 3/ 9 ' IN3 ()
5 N N r
ouT2 ‘\?/,——5“ ReesSumal T8/ ) OUT3
r

Rev. 1.0.9

©2012 Fairchild Semiconductor Corporation



LM324/LM324A, LM2902/LM2902A

Schematic Diagram
(One Section Only)

Vee o ] T ]
|* a5 |~Q6 Q12 A
L\ | F — Q17
‘—\l ¢—— Q19
’ [Q20
"——0-—' ”
(G2 g . B
1 S i A C1 '_l
o———-{ Qi1 | s -
- ~R2
5 _ >
. NG b Q11 >—T—o%TF'UT
Y AT
Q21
TNA H N
Q7 - l fato | ats
# Qi P
?F "LCT 13} ;{”4 Late
GNDG 2 ¢ L )
Absolute Maximum Ratings
Parameter Symbol LM324/LM324A | LM2902/LM2902A | Unit
Power Supply Voltage Vce +16 or 32 +13 or 26 V
Differential Input Voltage VI(DIFF) 32 26 \
Input Voltage V] -0.3 to +32 -0.3 to +26 V
Output Short Circuit to GND 4 i
Vees15V, TA=25°C(one Amp) - Continuous Continuous -
Power Dissipation, TA=25°C
14-DIP PD 1310 1310 mw
14-SOP 640 640
Operating Temperature Range ToPR 0~+70 -40 ~ +85 °C
Storage Temperature Range TsTG -65 ~ +150 -65 ~ +150 °C
Thermal Data
Parameter Symbol Value Unit
Thermal Resistance Junction-Ambient Max.
14-DIP Reja 95 °CIW
14-SOP 195




LM324/LM324A, LM2902/LM2902A

Electrical Characteristics
(Vce = 5.0V, VEE = GND, Ta = 25°C, unless otherwise specified)

. LM324 LM2902 .
Parameter Symbol Conditions - Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vem =0V to Vee -1.5V
Input Offset Voltage Vio Vo(p) = 1.4V, Rs = 0Q - 1.5 | 7.0 - 1.5 | 7.0 mV
(Note1)
Input Offset Current lo Vcom = 0V - 3.0 | 50 - 3.0 | 50 nA
Input Bias Current IBlIAS | Vem = 0V - 40 | 250 - 40 | 250 nA
Input Common-Mode Vce Vee
Voltage Range ViR | Notef 0 * |wiE] O B = L
RL = «,Vce = 30V
: - 1.0 3 - 1.0 3 mA
Supply Current lcc | (LM2902,Vcc=26V)
RL = «0,VcC = 5V - 0.7 | w2 - 0.7 | 1.2 mA
Large Signal Vee = 15V,RL=2kQ -
Voltage Gain SV | Vopy= 1Vt 11V DT - RN - ymY
RL = 2k 26 - - 22 - - \
_ VO(H) | Note1
Output Voltage Swing RL=10kO 27 28 - 23 24 - vV
Vo() | Vcc =5V, RL=10kQ - 5 20 . 5 | 100 | mV
e CMRR : 65 | 75 | - | 50| 75| - | dB
ejection Ratio
Byl PSRR / 65 | 100 | - | 50 [100| - | dB
Rejection Ratio
. f = 1kHz to 20kHz
Channel Separation CS (Note2) - 120 - - 120 - dB
Short Circuit to GND Isc Vce =15V - 40 | 60 - 40 | 60 mA
Vi(+) =1V, Vi(-) = 0V J )
ISOURCE| \/; = 15V, Vo(p) = 2V 20 | 40 20 | 40 mA
Vi@+) = 0V, Vi) = 1V
Vece =15V, 10 13 - 10 13 - mA
Out
utput Current D VOP) = 2V
‘ Vi(+) = OV, Vi) = 1V
Vee =15V, 12 | 45 - - - 5 A
VO(R) = 200mV
Differential Input Voltage | VI(DIFF) - - HFVee | - - | Vece \

Note :
1. Vcc=30V for LM324 , Vcc = 26V for LM2902
2. This parameter, although guaranteed, is not 100% tested in production.




LM324/LM324A, LM2902/LM2902A

Electrical Characteristics (continued)

(Vce = 5.0V, VEE = GND, unless otherwise specified)
The following specification apply over the range of 0°C < TA < +70°C for the LM324 ; and the -40°C < Ta < +85°C

for the LM2902

= LM324 LM2902 .
Parameter Symbol Conditions - : Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vicm = 0V to Vee -1.5V
Input Offset Voltage Vio Vo) =14V, Rs = 0Q - - 9.0 - - 10.0 mV
(Note1)
Input Offset Voltage Drift AVIO/AT | Rs =00 (Note2) - 7.0 - - 7.0 - uVv/eC
Input Offset Current o Vem = oV - - 150 - - 200 nA
Input Offset Current Drift ANO/AT | Rs =00 (Note2) - 10 - - 10 - pA/°C
Input Bias Current IBIAS | VcM =0V - - 500 - - 500 nA
Input Common-Mode Ve Voo
Voltage Range JE) | Nete h g = | 20NN | -20 ¥
Large Signal Voltage Vce = 15V, RL = 2.0kQ
Gain i Vor)=1Vto 11V 2 i i L i i N
RL=2kQ 26 - - 22 - - V
) VO(H) | Notel
Output Voltage Swing RL=10kQ 27 28 - 23 24 - V
Vo) | Vcc =5V, RL=10kQ - 3 20 - 5 100 mV
Vi) = 1V, Vi) = 0V .
ISOURCE VGG = 15V, VO(P) = 2V 10 20 10 | 20 mA
Output Current 5 " T
I(+) =0V, VICY= J :
IS oA = BV, Vo(p) = 2V 5 8 5 8 mA
Differential Input
Voltage VI(DIFF) - 2 - Vect - -} fvece \%
Note:

1. Vcc=30V for LM324 |, Vcc = 26V for LM2902
2. These parameters, although guaranteed, are not 100% tested in production.




LM324/LM324A, LM2902/LM2902A

Electrical Characteristics (continued)

(Vcc = 5.0V, VEE = GND, TA = 25°C, unless otherwise specified)

LM324A LM2902A
Parameter Symbol Conditions - Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vcm = 0V to Vee -1.5V
Input Offset Voltage \iTe) Vo(p) = 1.4V, Rs = 00 - 1.5 | 3.0 - 1.5 | 20 mV
(Note1)
Input Offset Current o Vem = 0V = 3.0 | 30 - 3.0 | 50 nA
Input Bias Current IBIAS | VCM =0V = 40 | 100 | - 40 | 250 nA
Vce Vce
Input Common-Mode - _
Voltage Range VIR) | Vcc =30V 0 - |-156] 0 - | -1.5 \
Vec =30V, RL ==
’ - 1:3 3 - 1.0 3 mA
Supply Current Icc (LM2902,Vcc=26V)
Vec =5V, RL=w - & 12 - 0.7 | 1.2 mA
. ; Vee = 15V, RL= 2kQ .
Large Signal Voltage Gain Gv Vop) =1V to 11V 25 | 100 - 25 | 100 VimV
RL = 2kQ 26 - - 22 - - \
) VO(H) | Note1
Output Voltage Swing RL = 10kQ 22 28 - 23 24 - \
Vo(L) | Vcc =5V, RL=10kQ - >, 20 - 5 100 | mV
gommon-Mode Rejection CMRR ) 65 85 L 50 75 ) 4B
atio
Power Supply Reigcties | ot A 65 [ 100 | - | 50 [100| - | dB
Ratio
’ f = 1kHz to 20kHz
Channel Separation Cs (Note2) - 120 - - 120 - dB
Short Circuit to GND Isc Vce =15V - 40 60 - 40 60 mA
Vi@+) = 1V, Vi(-) = 0V
ISOURCE Vee =15V, Vo(P) = 2V 20 | 40 | - | 20 | 40 | - mA
Vi(+) = 0V, Vi(-) = 1V )
Output Current Vee =15V, Vo(p) = 2V| BV 'Yy e
ISINK™ | Vi+) = 0V, Vi) = 1V
Vece = 158V, Vo(p) = 12 7], 69 - - - - A
200mV
Differential Input Voltage | VI(DIFF) = 3 | Vcc | - - | Vce \

Note:

1. Vce=30V for LM324A ; Vcc=26V for LM2902A
2. This parameter, although guaranteed, is not 100% tested in production.




LM324/LM324A, LM2902/LM2902A

Electrical Characteristics (continued)

(Vce = 5.0V, VEE = GND, unless otherwise specified)
The following specification apply over the range of 0°C < TA < +70°C for the LM324A ; and the -40°C < TA < +85°C

for the LM2902A

. LM324A LM2902A .
Parameter Symbol Conditions Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vcm = 0V to Vee -1.5V
Input Offset Voltage Vio Vo) =14V, Rs=00 | - - 5.0 = . 6.0 mV
(Note1)
Input Offset Voltage Drift | AVIO/AT | Rs = 002 (Note2) - 7.0 | 30 - 7.0 - pv/eC
Input Offset Current o Vem = 0V - - 5 - - 200 nA
Input Offset Current Drift ANO/AT | Rs = 0€2 (Note2) - 10 | 300 - 10 - pA/°C
Input Bias Current IBIAS - - 40 | 200 - - 500 nA
Input Common-Mode 5 Vce Vce
Voltage Range JEI{R). | TNThel g ) -2.0 Q ) -2.0 o
Large Signal Voltage Gain Gv Vce = 15V, RL= 2.0k | 15 - - 15 - - VimV
RL = 2kQ 26 - - 22 - - V
| VO(H) | Note1
Output Voltage Swing RL = 10k 27 28 - 23 24 - \%
Vo(L) | Vcc =5V, RL= 10kQ - 5 20 - 50§ 100 | mV
Vi(+) = 1V, Vi(-) = 0V )
ISOURCE| /s = 15V, Vo) = 2V T /2RSS X216 P~ 20 mA
Output Current v /v i
I(+) = OV, Vi(-) = - 5
ISINK' | Ve =15v, Vopy=2v| O | 8 N B A
Differential Input Voltage | VI(DIFF) - = - | Vvee £ - | Vce \V;

Note:

1. Vce=30V for LM324A ; Vcc=26V for LM2902A.
2. These parameters, although guaranteed, are not 100% tested in production.




LM324/LM324A, LM2902/LM2902A

Typical Performance Characteristics
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LM324/LM324A, LM2902/LM2902A

Typical Performance Characteristics (continued)
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LM324/LM324A, LM2902/LM2902A

Mechanical Dimensions

Package
Dimensions in millimeters

14-DIP

6.40 +0.20
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LM324/LM324A, LM2902/LM2902A

Mechanical Dimensions (continued)

Package
Dimensions in millimeters
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SIDE VIEW

NOTES: UNLESS OTHERWISE SPECIFIED

A. THIS PACKAGE REFERENCE TO JEDEC MS-012
VARIATION AB.
B. ALL DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR EXTRUSIONS.
D. DIMENSIONS AND TOLERANCES AS PER ASME
Y14.5-1994.
OUT OF JEDEC STANDARD VALUE.

F. LAND PATTERN STANDARD: SOIC127P600X145-14M.

G. FILE NAME: MKT-M14C REV2
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DETAIL "A"
SCALE 2:1
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LM324/LM324A, LM2902/LM2902A

Ordering Information

’_ Product Number Package Operating Temperature
LM324N
14-DIP
LM324AN
0:~+70°C
LM324M
14-SOP
LM324AM
LM2902N 14-DIP
LM2902M -40 ~ +85°C
14-SOP
LM2902AM
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LM324/LM324A, LM2902/LM2902A

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. Acritical component in any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com
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