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OVERVIEW

The L293D module is a compact motor driver module
with two full bridge circuits and individual enable
inputs. Each channel can continuously drive up to
600mA and can tolerate up to 1.2A non-repetitive load
current. The module accepts 5V up to 20V motor (or
other inductive load) voltage. It also has a built-in 5V
regulator for the logic circuit that accepts up to 12V
input power sourced from either an external power or
from the motor power source. This is selected via an on-
board micro jumper. Aside from the obvious benefit,
the internal regulator may be advantageous in
applications without a microcontroller as it readily
makes the module useable with just the input signals
added. Two additional micro jumpers allows each
channel to be permanently enabled or controlled by the
host.

The inputs are accessible from standard 2.54mm pin
headers and outputs are conveniently derived from
screw-in terminal blocks.

The L293D module is part of Layad Circuits’ Kimat series
of rapid-prototyping products.
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FEATURE SUMMARY

e Integrated logic circuit regulator

e Drives up 2 reversible motors

e Continuous Drive Current Per Channel: 600mA

e Peak/Non-repetitive current per channel: 1.2A

e Motor Voltage: 5-20V

e Total Idle Current with both channels disabled:
~50mA

e Selectable regulator input between external or
motor voltage via jumpers

e Permanent-enable jumper option

e 3.3V/5V-logic compatible inputs

e Board Dimensions: 49.26 x 32.69 mm

PIN FUNCTIONS

REG IN — this is a 3-pin header labeled “REG IN” with a
microjumper inserted between the middle pin and the
EXT side or between the middle pin and VM side. This
allows the user to select where to source the input to
the regulator circuit for the logic circuits of the board.
This can either come from an external power source
between 5-12V and at least 100mA connected to the
EXT pin header OR it may come from the VM terminal
block so long as VM is between 5 and 12V.

Figure 1: The Kimat L293D Module

connect one microjumper to take logic
circuit regulator input from either:

EXT pin

VM terminal _l_Ll

Figure 2: REG IN microjumper option
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If your motor voltage source is between 5 and 12V and
is able to adequately supply the current requirements
of the motors with some allowance, it is recommended
to set the micro-jumper to the VM position for
simplicity.

5V — The module has an 800mA onboard regulator with
an output of 5V. The internal circuits it supply only draw
around 50 to less than 200mA and may therefore be
used to supply other external 5V circuits. This regulator
output may be accessed from the 5V pin. This comes as
a handy extra power source when the internal 5V
regulator of an Arduino is fully utilized.

EN1 and EN2 - these are the enable inputs of the
drivers. When pulled LOW, the outputs are in high
impedance mode and hence, effectively disconnects the
motors from the outputs. Pulling these HIGH enables
the drivers. These pins may be used to control the
speed of the motors by rapidly turning the pins on and
off as in a PWM signal (or via analogWrite() in
Arduino/Saleng boards). To do this, uninstall the micro-
jumpers and then connect the EN1 and EN2 pins to the
PWM signal(s).

IN1-IN4 - IN1-IN4 controls OUT1 to OUT4 respectively
when EN1/EN2 are pulled high (enabled).These pins
may be used by the host microcontroller to turn the
motors on/off and control their direction. Use the table
below as a guide:

IN1 IN2 EN1 Net Effect
(orIN3) | (orIN4) | (or EN2)
HIGH LOW HIGH Motor rotates in one direction
LOW HIGH HIGH Motor rotates in opposite direction
LOW LOW HIGH Motor stops
HIGH HIGH HIGH Motor stops

X X LOW Motor stops
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PIN FUNCTION SUMMARY

connect one microjumper to take logic
circuit regulator input from either:

EXT pin
VM terminal
5V supply output from regulator
Input for external power
for regulator | | s

+

Terminals for the
power source of the
motors

Terminals for the
first motor

Jumpers installed=drivers enabled
Jumpers not installed=allows PWM
speed control. Use the ENI and EN2 pins

Direction control inputs for _E
second motor

Direction control inputs for _|: {
first motor

Connect the GND pin to the host =
microntroller GND

Terminals for the
second motor

Figure 3: Kimat L293D Pin Functions

Example Code with Wiring

The following wiring diagram and code may be used in a 2-wheel robot to control 2 DC motors. This example turns the
robot forward, backward, right then left in a loop. It is used as a base code for implementing other applications (e.g. line-

follower, sumobot, obstacle-avoidance robot, or RC-robot, etc..) or as a first test code for testing the functionalities of
the L293D module.
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Notes:

1. Note that in this particular example, the Saleng Uno (or Arduino) shares the same battery with the VM terminal
of the module. Also notice that the module takes the motor power (and logic power) directly from the battery.
This setup greatly simplifies the connection and avoids taxing the microcontroller board’s internal regulator with
additional load. If you need to separate the power sources, ensure that the modules’s GND is wired up to the
Saleng Uno GND.

2. If in your setup, the motors rotate in the opposite direction (e.g. robot turns backward instead of forward), then
you may simply reverse the motor wirings. For convenience, swap the wires at terminals OUT1 and 2 or at OUT3
and 4.
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Example Code/Sketch:
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Example Code to move the motor of a 2 (or 4) wheel robot driven by the Kimat L293D Motor Driver Module.

This is meant as a first test code. It moves the robot forward, backward, left and right with certain time intervals.
This software is free provided this notice is not removed and proper attribution

is accorded to Layad Circuits and its Author(s).

Layad Circuits invests resources in producing free software. By purchasing Layad Circuits'

products or utilizing its services, you support the continuing development of free software

for all.

Author(s): C.D.Malecdan for Layad Circuits Electronics Engineering
Revision: 1.0 - 2017/08/17 - initial creation

Layad Circuits Electronics Engineering Supplies and Services

B314 Lopez Bldg., Session Rd. cor. Assumption Rd., Baguio City, Philippines
www.layadcircuits.com

general: info@layadcircuits.com

sales: sales@layadcircuits.com

+63-916-442-8565

*

NOTES and WARNINGS:
Install right motor(s) on OUT1 and OUT2
Install left motor(s) on OUT3 and OUT4

*

*

REG IN JUMPER

5-12V Motor:
If you are working with a 5-12V motor, then set the REG IN jumer to the VM position.
This jumper option will take the power for the logic circuit from the Motor Power terminals labeled VM.

>12-20V Motor
If you are working on a motor above 12V up to 20V, then you must set the REG IN jumper to the EXT position.

You will need to connect a 5-12V / >= 100mA power supply for the logic circuit using the EXT and GND pins.

MOTOR CURRENT:

B T S S S S S A

The L293D is rated for a maximum of 600mA continous motor current and 1.2A surge current per channel.
Make sure your motors do not exceed these ratings.

*

SPEED CONTROL / EN1 and EN2 JUMPERS

If you do not plan to control speed and want to operate at full speed, leave the EN1 and EN2 jumpers installed.

If you want to control speed using PWM, remove the jumpers and connect EN1l and EN2 (beside IN4) to PWM pins of your
microcontroller. For the Saleng Uno/Arduino Uno, this pins may be used for the EN1/EN2: pins 3,5,6,9,10,11.

* If you are using the Arduino Mega2560, use pins 2-13.
*************k*k*k*k*k‘kk‘kk‘kk‘kk‘kk‘kk‘kk‘kk*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k/

EIE S

*

//Pin Assignments:

const byte PIN IN1 6;
const byte PIN IN2 = 7;
const byte PIN IN3 = 8;
const byte PIN IN4 = 9;
const byte PIN EN1 = 3;
const byte PIN EN2 = 5;

void speedSetting(byte val)
{
analogWrite (PIN _EN1,val);
analogWrite (PIN_ENZ,val);

void forward()

{
// move right motor(s) forward
digitalWrite (PIN_ IN1, LOW) ;
digitalWrite (PIN IN2,HIGH);
// move left motor(s) forward
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digitalWrite (PIN_IN3, LOW) ;
digitalWrite (PIN IN4,HIGH);

}

void backward/()

{
// move right motor (s) backward
digitalWrite (PIN INI1,HIGH);
digitalWrite (PIN_ INZ,LOW) ;
// move right motor (s) backward
digitalWrite (PIN IN3,HIGH);
digitalWrite (PIN_ IN4,LOW) ;

}

void turnleft ()

{
// move right motor(s) forward
digitalWrite (PIN_INI1,LOW) ;
digitalWrite (PIN INZ2,HIGH);
// move left motor(s) backward
digitalWrite (PIN IN3,HIGH);
digitalWrite (PIN_IN4 , LOW) ;

}

void turnright ()

{
// move right motor (s) backward
digitalWrite (PIN INI1,HIGH);
digitalWrite (PIN_INZ , LOW) ;
// move left motor(s) forward
digitalWrite (PIN_ IN3, LOW) ;
digitalWrite (PIN IN4,HIGH);

}

void motorstop ()

{
digitalWrite (PIN_ INI1,LOW) ;
digitalWrite (PIN_ IN2, LOW) ;
digitalWrite (PIN_IN3, LOW) ;
digitalWrite (PIN_ IN4,LOW) ;

void setup() {
pinMode (PIN_INl , OUTPUT

) ;

pinMode (PIN INZ2,OQUTPUT) ;

pinMode (PIN_IN3,OQUTPUT) ;
)
)
)

(
(
pinMode (PIN_IN4,OUTPUT
(
(

’

’

pinMode (PIN_ENI1, OUTPUT
pinMode (PIN_EN2,OUTPUT

motorstop () ;

delay (2000);
speedSetting (128) ;
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}

void loop () {
forward(); // call this function to move the robot forward
delay (1000) ;
motorstop ()
delay (500) ;
backward();// call this function to move the robot backward
delay(1000) ;
motorstop ()
delay (500);
turnright () ;
delay (1000) ;
motorstop ()
delay (500)
turnleft (),
delay (1000) ;
motorstop ()
delay (500);

’

// call this function to turn the robot right

’

I

// call this function to turn the robot left

I

}
OTHER CONSIDERATIONS

e 4-Wheeled Robot - If you plan to control a 4-wheeled robot, ensure that the specified continuous motor current
of 600mA and non-repetitive current of 1.2A is met by the motors. While certain motors may all look the same
(as in the case of popular yellow colored DC motors with gearbox), their performance may differ. In a 4-wheeled
setup, the 2 right (or left) motors are in parallel and connected to OUT1&2 (or OUT3&4). Therefore, the total
load per channel would be the sum consumed by the 2 motors. If we consider a 50% safety factor, and if your
motors run at less than or equal to around 150mA, then you may be able to use this module. Otherwise, if the
current is higher, you may need to use the Kimat Motor Shield which has a higher continuous current rating of
1.2A and non-repetitive current of 3A. Find the shield’s user guide here. Note that in the setup described here,
the codes for a 2-wheel and a 4-wheel robot are the same.

e Heat Management — when the load has a demanding current requirement, consider adding a heatsink, or
better yet a heatsink+fan combination, on the L293D IC in the module. You may use thermal glue as mounting
method or use the two mounting holes at each side of the IC to help mount the heatsink on top of the IC.
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BOARD DIMENSIONS
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** Dimensions in millimeters

Need further help? Contact us!
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IMPORTANT NOTICE

Layad Circuits Electronics Engineering Supplies & Services (Layad Circuits) reserves the right to make corrections, enhancements, improvements and other changes to
its products, services and documentations, and to discontinue any product or service. Buyers or clients should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. Additional terms may apply to the use or sale of Layad Circuits products and services.

Reproduction of significant portions of Layad Circuits information in Layad Circuits datasheets or user guides is permissible only if reproduction is without alteration,
displays the Layad Circuits logo and is accompanied by all associated warranties, conditions, limitations, and notices. Layad Circuits is not responsible or liable for such
reproduced documentation. Information of third parties may be subject to additional restrictions. Resale of Layad Circuits products or services with statements
different from or beyond the parameters stated by Layad Circuits for that product or service voids all express and any implied warranties for the associated Layad
Circuits product or service. Layad Circuits is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Layad Circuits products (collectively, “Designers”) understand and agree that Designers remain
responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have full and exclusive responsibility to
assure the safety of Designers' applications and compliance of their applications (and of all Layad Circuits products used in or for Designers’ applications) with all
applicable regulations, laws and other applicable requirements. Designer represents that, with respect to their applications, Designer has all the necessary expertise
to create and implement safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood
of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any applications that include Layad Circuits
products, Designer will thoroughly test such applications and the functionality of such Layad Circuits products as used in such applications. Layad Circuits’ provision of
technical, application or other design advice, quality characterization, reliability data or other services or information, including, but not limited to, reference designs
and materials relating to evaluation modules, (collectively, “Layad Circuits Resources”) are intended to assist designers who are developing applications that
incorporate Layad Circuits products; by downloading, accessing or using Layad Circuits Resources in any way, Designer (individually or, if Designer is acting on behalf
of a company, Designer’s company) agrees to use any particular Layad Circuits Resource solely for this purpose and subject to the terms of this Notice.

Layad Circuits' provision of Layad Circuits Resources does not expand or otherwise alter Layad Circuits’ applicable published warranties or warranty disclaimers for
Layad Circuits products, and no additional obligations or liabilities arise from Layad Circuits providing such Layad Circuits Resources.

Layad Circuits reserves the right to make corrections, enhancements, improvements and other changes to its Layad Circuits Resources. Layad Circuits has not
conducted any testing other than that specifically described in the published documentation for a particular Layad Circuits Resource.

NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO ANY OTHER LAYAD CIRCUITS INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY
TECHNOLOGY OR INTELLECTUAL PROPERTY RIGHT OF LAYAD CIRCUITS OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which Layad Circuits products or services are used.
Information regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or endorsement
thereof. Use of Layad Circuits Resources may require a license from a third party under the patents or other intellectual property of the third party, or a license from
Layad Circuits under the patents or other intellectual property of Layad Circuits . Layad Circuits RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. LAYAD
CIRCUITS DISCLAIMS ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED
TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS. LAYAD CIRCUITS SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR
INDEMNIFY DESIGNER AGAINST ANY CLAIM, INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN LAYAD CIRCUITS RESOURCES OR OTHERWISE. IN NO EVENT SHALL LAYAD CIRCUITS BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF LAYAD CIRCUITS RESOURCES
OR USE THEREOF, AND REGARDLESS OF WHETHER LAYAD CIRCUITS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Unless Layad Circuits has explicitly
designated an individual product as meeting the requirements of a particular industry standard , Layad Circuits is not responsible for any failure to meet such industry
standard requirements. Where Layad Circuits specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards,
such products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards and requirements.
Using products in an application does not by itself establish any safety features in the application. Designers must ensure compliance with safety-related
requirements and standards applicable to their applications. Designer may NOT use any Layad Circuits products in life-critical applications. Life-critical medical
equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart
pumps, neurostimulators, and implantables). Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation
for their applications and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection. Designer will fully indemnify Layad Circuits and its representatives against any damages, costs, losses, and/or
liabilities arising out of Designer’s noncompliance with the terms and provisions of this Notice.
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