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Data sheet

QUADRUPLE HALF-H DRIVERS

SLAS00AC — SEFTEMEER 1986 — BEVISED NOVEMBER 2004

® Featuring Unitrode L293 and L293D L2893 ... N OR NE PACKAGE
L203D ... NE PACKAGE
Prrcmlut:ts Mow From Texas Instruments (0P VIEW)
* Wide Supply-Voltage Range: 4.5 Vto 36 V .
® Separate Input-Logic Supply T.2EN [} + 16]] Vee
® Internal ESD Protection Az asfleA
® Thermal Shutd hs el
nermal Shutcown HEAT siNK aND D[4 131 "L HEAT SINK AND
® High-Noise-Immunity Inputs GROUND 9 [Is 12| 7 cROUND
# Functionally Similar to 5G5S L2393 and ¥ [ & 11 ] 3
SGS L293D 2817 10]] 24
& QOutput Current 1 A Per Channel Veez [|8 3]l 3.4EN

(600 mA for L293D)

® Peak Output Current 2 A Per Channel L293. .. DWP PACKAGE

(1.2 A for L293D) [TDE'E"}
& Output Clamp Dicdes for Inductive 1,2EM[]1 28| Voo
Transient Suppression (L293D) 1A[]2 27]] 44
INE1 - | A
descriptionfordering information NC[]4 28] MC
The L293 and L2930 are quadruple high-curmrent :gE : g } Eg
half-H drivers. The L2923 is designed to provide ik i
bidirectional dnve currents of up to 1 A at voltages HEAT SINK AND ik 21f] HEAT SIMK AND
from 4.5 V to 36 V. The L2930 is designed to GROUND [ 2o GROUND
provide bidirectional drive cumentz of up to
600-mA at voltages from 4.5 V to 36 V. Both NC [} 10 9l NG
devices are designed to drive inductive loads such NG [ 11 8]l NG
as relays, solenoids, dc and bipolar stepping 2y [ 12 i7fl 3y
maotors, as well as other high-currenthigh-voltage 2a[]12 16f] 3A
loads in positive-supply applications. Veez[] 14 15f] 3.4EN

All inputs are TTL compafible. Each output is a

complete totem-pole dnve circuit, with a

Darlington transistor sink and a pseudo-

Darlington source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4
enabled by 3 4EM. When an enable input is high, the associated drivers are enabled, and their outputs are active
and in phase with their inputs. When the enable input is low, those dnvers are disabled, and their outputs are
off and in the high-impedance state. With the proper data inputs, each pair of drivers forms a full-H (or bridge)
reversible drive suitable for solenoid or motor applications.



description/ordering information (continued)

On the L2923, extemal high-speed output clamp diodes should be used for inductive transient suppressio

AVeey terminal, separate from Viogs, is provided for the logic inputs to minimize device power dissipatio
The L293and L2930 are characterized for operation from 0°C to 70°C.
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NOTE: Output dicdes are intemal in L2930,

FUNCTION TABLE
(each driver)
INPUTS! QUTPUT
A EN ¥
H H H
L L
X L z

H = high lewel, L = low level, X = imelevant,

£ = high impedanca (off)

1 In the themal shutdown mode, the output is
in the high-impedance state, regardless of
the input levels.



L293, L293D
QUADRUPLE HALF-H DRIVERS

SLAS00AC — SEFTEMEBER 1886 — BEVISED NOWEMBER 2004

logic diagram
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schematics of inputs and outputs (L293)

EGQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
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schematics of inputs and outputs (L293D)

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
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absolute maximum ratings over operating free-air temperature range [unless otherwise noted)t

Supply voltage, Voo (see Note 1) L e, 3BY
Output supply voltage, ‘I-".:.:z .36V
Input voltage, V. e LTV
Output voltage range, Vo .. .. —3‘!."1::-‘!.".3.:2+3"u’
Peak output current, Ig{mnrepehhl.re t‘fEms} LEBB tEA
Peak output current, Ig{mnrepem.ret{100us] el e . 212A
Continuous output current, Io: L2883 i ETA
Continuous output current, l: L293D ... e eeae e, TB00 MA
Package thermal impedance, 8, (s=e ngszand 3] DWF-‘ packag& i iiiiiiiiiiiae.... TBDCAW

Mpackage ............................ B7T°C/W

MEpackage ......................... TBD"C/W
Maximum Junction temperature, To .. ... i 1RO°C
Storage temperature range, Tag ..o —EE"thH&D"G

1 Stresses beyond those listed under “absolute maximum ratings™ may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any ofher conditions beyond those indicated under “recommended operating conditions™ is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values are with respect to the network ground terminal.

2. Maximum power dissipation is a function of Tyimax), fs. and Tg- The maximum allowable power dissipation at any allowable
ambient tempsarature ie Pp = (T imax) — Ty, Operating at the absolute meaximum T of 150°C can affect reliability.



APPLICATION INFORMATION
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Figure 2. Two-Phase Motor Driver (L293)




APPLICATION INFORMATION
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Figure 3. Two-Phase Motor Driver (L293D)




APPLICATION INFORMATION
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Figure 4. DC Motor Controls
(connections to ground and to
supply voltage)
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Figure 5. Bidirectional DC Motor Contral

1
O EN

EN 3A M1 44 M2
H H Fast motor stop H Run
H L Foun L Fast motor stop
L X Frese-runining mator " Free-running maotor
stop stop
L = low, H = high, X = don't care
EN 14 25 FUHCTION
H L H T right
H H L Tum l=ft
H L L Fast mofor stop
H H H Fast mofor stop
L X X Fast mofor stop

L = low, H = high, X = don't care
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APPLICATION INFORMATION
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mounting instructions

The Rthj-amp of the L2893 can be reduced by soldering the GMND pins to a suitable copper area of the printed
circuit board or to an external heat sink.

Figure 9 shows the maximum package power PyoT and the 8,4 as a function of the side ! of two equal square
copper areas having a thickness of 35 pm (see Figure 7). In addition, an external heat sink can be uzed (s=e

Figure 8).

Dunng soldering, the pin temperature must not exceed 260°C, and the soldenng time must not exceed 12

seconds.

Figure 6. Bipolar Stepping-Motor Contral

The external heatsink or printed circuit copper area must be connected to electrical ground.




APPLICATION INFORMATION
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Figure 8. External Heat Sink Mounting Example
(Bga = 25°CIW)



L293D H Bridge DC motor controller with
Arduino

Pin 1 Pin 2

High LOow High Turn cdlockwise
High High Low Turn ant-clockwise
High LOW LOwW Stop

High High High Stop

LOow Not applicable Not applicable Stop



Turn on your circuit and the motor will rotate to one direction.
Press the button and the motor will rotate to the other side.




Upload this code:

int switchPin = 2; // switch input

int motor1Pinl =3; // pin 2 on L293D

int motor1Pin2 =4; // pin 7 on L293D

int enablePin =9; // pin 1 on L293D

void setup() {
// set the switch as an input:
pinMode(switchPin, INPUT);
// set all the other pins you're using as outputs:
pinMode(motorl1Pinl, OUTPUT);
pinMode(motor1Pin2, OUTPUT);
pinMode(enablePin, OUTPUT);
// set enablePin high so that motor can turn on:
digitalWrite(enablePin, HIGH);



void loop() {
// if the switch is high, motor will turn on one direction:
if (digitalRead(switchPin) == HIGH) {
digitalWrite(motorl1Pin1, LOW); // set pin 2 on L293D low
digitalWrite(motor1Pin2, HIGH); // set pin 7 on L293D high
}
// if the switch is low, motor will turn in the opposite direction:
else {
digitalWrite(motor1Pin1, HIGH); // set pin 2 on L293D high
digitalWrite(motor1Pin2, LOW); // set pin 7 on L293D low
}
}

Ref.: http://garagelab.com/profiles/blogs/tutorial-1293d-h-bridge-dc-
motor-controller-with-arduino
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