L293d wiring diagram

The LD is designed to provide bidirectional drive currents of up to mA per channel at voltages
from 4. You can use it to control small dc motors - toy motors. Sometimes it can be extremely
hot. Tip: You can connect an external power source to LD pin 8, up to 36V! Make sure not to
"burn" your motors! Try downloading the codebender plugin and clicking on the Run on
Arduino button to program your Arduino with this sketch. And that's it, you've programmed
your Arduino board! You can keep playing with that by clicking the "Edit" button and start
making your own modifications to the code. For example try to combine parts of code to move
both motors simultaneously. You have successfully completed one more Arduino "How to"
tutorial and you learned how to use the LD motor driver IC to control two dc motors with the
Arduino uno board. I hope you liked this, let me know in the comments. There will be more of
them, so make sure to click Follow button! Reply 6 months ago. Reply 3 years ago. Question 3
years ago on Introduction. I am new to electronics and I am not understanding exactly, why I
need to use a motor controller IC? Can't I use my arduino only to run a DC motor? Answer 6
months ago. Question 2 years ago on Step 4. Answer 2 years ago. Look that there are 4 motor
wires, 2 by each motor. Guten Tag, mein erster Arduino uno und ich habe es auf Anhieb
geschafft, die beiden Motoren zum arbeiten zu bewegen. Danke, sogar einen Motor Stop kann
ich programmieren und begreife so langsam das Prinzip. Ich brauche das Programm um auf
meiner Modelleisenbahn einen Kranwagen zu steuern. Dies soll sich 4 x wiederholen. Reply 2
years ago. Digital turns on the motor in the direction you want and PWM tells at what speed.
Question 2 years ago. Yes, you only have to look for pin equivalence. Remember that the
number of the pins are not the same as the name of the ports. Ex: pin number 27 can be D10
writing by memory. And you put in your code the pin number, not the port. Can I use three rpm
BO motor to connect with Ld? Why Ld is required to interface BO motor to arduino, how much
current required for BO motor and supplied by arduino.? More by the author:. About: Arduino
Tutorials by Codebender. In this tutorial you will learn how to use it with Arduino uno to control
two dc motors. The connections are easy, see the image above with the breadboard circuit
schematic. Here's the code, embedded using codebender! Did you make this project? Share it
with us! I Made It! Easy Zoom Quit Button by randofo in Arduino. Light Up Clock 2. Mars Clock
by prdassonville in Clocks. Reply Upvote. R4Y Arduino cia Reply 6 months ago. Answer Upvote.
R4Y Arduino naimulislam Answer 6 months ago. How can I make the motors change direction of
movement. R4Y Arduino vicwealth Answer 6 months ago. SatyaD4 1 year ago. ShankarB11 1
year ago. NayanP7 2 years ago. Windnsails Question 2 years ago. RashmiP12 Question 2 years
ago. RahulS RashmiP12 Answer 2 years ago. Hiii, The following Code is for creating the robot
with 2 DC motors. Note: Enable 1 is also at high potential. Vs is supplied 0 â€” 36 volts
depending on the motor requirements. Dc motor speed and direction control with ld and stm32
microcontroller. Dc motor speed control using ld with 89c51 microcontroller. Driving Dc motor
with Arduino and LD. When ever you want to drive heavy loads with a small TTL signal you use
a transistor, bjt or a mosfet. For example motors dc or stepper or servo require high power and
2, 3 control signals for rotation direction change and speed control. This transistor or mosfet
combination is know as H-bridge circuit. Making a H-bridge circuit on bread board or pcb
printed circuit board requires many wires to be connected and it seems like a mess also the
circuit takes too much space. Luckily this issue can be over come by using ld ic. Ld ic is same
like an h bridge circuit with two channels. You can use it to drive uni polar, bi polar stepper
motors, dc motors or even servo motors. A single channel can be used to drive a dc motor in
forward clock wise or back word anti clock wise direction. Hence we can drive two dc motors
with ld. It can also be used to output a pwm pulse width modulation signal. The ic came in two
different versions L and LD. Both have same number of operational pins with same pin names.
But the disadvantage is it has greater number of pins than LD. L and Ld pin out. Similarly 3A
and 4A are input pins for channel 2 and 3Y, 4Y are output pins for channel 2. Individual ld motor
driver channel equivalent circuit is given below. Ld Channels. Ld equivalent circuit. How ld
motor driver individual channel works? The motor connected across the output 1 and 2 now
starts rotating. The motor direction of rotation is clock wise. When input 1 is opened and input 2
is closed transistor Q4 and Q1 are operational. Current start flowing through this path and the
motor starts moving in the anti clock wise direction. If both the input 1 and input 2 are opened
or closed to current path will be established and motor will not rotate. If any input is closed and
enable is not at high potential than still the circuit will not work. Enable is a master pin and
controls the whole circuit. A pwm pulse width modulated signal can be applied to input pins to
control the speed of motor. Enable pin can also be utilized to control the motor rotation speed.
Ld internal structure by stmicroelectronics. Ld internal structure by Texas Instruments. Above
the internal structure of ld is shown. One is taken from datasheet by stmicroelectronics and
other is from Texas instruments. In both the above circuits you can see the internal structure is
same. Their are total four channels. The circuit by Texas instruments show how to run dc

motors with ld and how the polarity works. Ld enable circuit equivalent. Ld input output enable
circuit equivalent. Above the equivalent of input circuit and output circuit is shown. Input side is
simple just a transistor with a protection diode. At output side we have a darlington circuit with
high current gain and protection diodes. The rotation of motors connected at the output of ld
and the input output truth table is shown below. Single direction driven motor uses only one
channel. Where as direction control motor occupies two channels. Check Out a some Projects
Related to LD h bridge motor controller and 89c51, arduino and stm32 microcontroller. Ld
Pinout and Working. An external unit is required to control the function of the ld motor driver,
like microcontroller, fpga etc. Ld is used in many circuits, it is popular in toy industry. You can
find it in many toys such as rc cars, helicopters etc. Many diy kits are available in market to start
working with ld. Connect with Engineers Garage on Social Media. Search Engineers Garage. In
this article, we want to take a deeper look at LD. Here we will discuss all these subjects. The L
and LD devices are quadruple high current half-H drivers. The L is designed to provide
bidirectional drive currents of up to 1 A at voltages from 4. The LD is designed to provide
bidirectional drive currents of up to mA at voltages from 4. Each output is a complete
totem-pole drive 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 3,4EN. An H bridge is an electronic circuit that enables a voltage to be applied across a load
in opposite direction. These circuits are often used in robotics and other applications to allow
DC motors to run forwards or backward. An H bridge is built with four switches solid-state or
mechanical. When the switches S1 and S4 according to the first figure are closed and S2 and S3
are open a positive voltage will be applied across the motor. By opening S1 and S4 switches
and closing S2 and S3 switches, this voltage is reversed, allowing reverse operation of the
motor. Using the nomenclature above, the switches S1 and S2 should never be closed at the
same time, as this would cause a short circuit on the input voltage source. The same applies to
the switches S3 and S4. This condition is known as shoot-through. In electronics, the
Darlington transistor commonly called a Darlington pair is a compound structure of a particular
design made by two bipolar transistors connected in such a way that the current amplified by
the first transistor is amplified further by the second one. This configuration gives a much
higher current gain than each transistor taken separately. In the below images, two type of
Darlington transistor is shown. What is the difference between L and LD? This is the main
difference. If you look at the data sheet, you could see some other difference like Outputs
current. Your email address will not be published. Save my name, email, and website in this
browser for the next time I comment. Written by Saeed Olfat. Table of Contents. Motors used in
academic robots normally operate at 5, 6, 9, 12 or 24 volts. Depending on the model, the
manufacturing method, price, etc. You can use motors in several ways. One method is to
connect it directly to a battery, then it spins at its maximum speed in a particular direction, but
in practice, we need to control the motors on and off, speed control, direction control, and
position control. Therefore, we must control motors using controllers logic circuits or
microcontrollers or PCs or computers. But as you know, the output of microcontrollers are 5V
and mA and can not spin the motor. So we need intermediate circuits to connect the controller
to the motor, called drivers. LD is one of the most popular drivers in the market. There are
several reasons which make LD the preferred driver to the users, such as, cheap price
compared to other drivers , proper shape and size, easy control, no need for protective circuit
and diodes, no need for heat sinks and good resistance to temperature and high-speed
variations. However, it can withstand a current up to mA in microsecond and non-repetitive. The
frequency of this IC is 5 kHz. If your motor matches these specifications, do not hesitate to use
LD. LD Features and Specifications. Overall LD Diagram. The following image illustrates the LD
Diagram. All necessary information are provided in the image and it is self-explanatory.
Simulation - L Simulation â€” H-Bridge- Guide. Half an H-bridge will connect an output pin to
either Vcc or Ground or disconnect it. To reverse a DC motor you need both halves of an
H-bridge. Simulation â€” Half-H. Darlington Transistor. Invented in by Sidney Darlington.
Simulation â€” Darlington Transistor. LD Pinout. Liked What you see? Get updates and learn
from the best. More To Explore. Amir Mohammad Shojaei. Leave a Reply Cancel reply Your
email address will not be published. About us Contact us My Account. ElectroPeak Inc. All
Rights Reserved. Even the simplest robot requires a motor to rotate a wheel or performs
particular action. Since motors require more current then the microcontroller pin can typically
generate, you need some type of a switch which can accept a small current, amplify it and
generate a larger current, which further drives a motor. LD H-bridge driver is the most
commonly used driver for Bidirectional motor driving applications. Because it has two H-Bridge
Circuit inside. The LD can drive small and quiet big motors as well. Before going into detail, first
we will see what is H-Bridge circuit. Motor driver is basically a current amplifier which takes a

low-current signal from the microcontroller and gives out a proportionally higher current signal
which can control and drive a motor. In most cases, a transistor can act as a switch and perform
this task which drives the motor in a single direction. What if you want your motor to reverse its
direction? The simple answer is to reverse its polarity. This can be achieved by using four
switches that are arranged in an intelligent manner such that the circuit not only drives the
motor, but also controls its direction. A H bridge is an electronic circuit that allows a voltage to
be applied across a load in any direction. In specific, a bipolar stepper motor is always driven
by a motor controller having two H-bridges. By opening the switches S1 and S4 and closing the
switches S2 and S3, this voltage is inverted, allowing invert operation of the motor. Generally,
the H-bridge motor driver circuit is used to reverse the direction of the motor and also to brake
the motor. Or let the motor run free to a stop, when the motor is detached from the circuit. The
table below gives the different operations with the four switches corresponding to the above
circuit. This motor driver IC can simultaneously control two small motors in either direction;
forward and reverse with just 4 microcontroller pins if you do not use enable pins. The circuit
shown to the right is the most basic implementation of LD IC. There are 16 pins sticking out of
this IC and we have to understand the functionality of each pin before implementing this in a
circuit. If they pulled low GND , then the outputs will be turned off regardless of the input states,
stopping the motors. If you have two spare pins in your microcontroller, connect these pins to
the microcontroller, or just connect them to regulated positive 5 Volts. Pin2, Pin7, Pin10 and
Pin15 are logic input pins. These are control pins which should be connected to microcontroller
pins. Pin2 and Pin7 control the first motor left ; Pin10 and Pin15 control the second motor right.
Pin3, Pin6, Pin11, and Pin14 are output pins. Tie Pin3 and Pin6 to the first motor, Pin11 and
Pin14 to second motor. Pin8 powers the two motors and should be connected to positive lead of
a secondary battery. As per the datasheet, supply voltage can be as high as 36 Volts. I have
shown you where to connect the motors, battery and the microcontroller. But how do we control
the direction of these motors? Let us take an example:. Suppose you need to control the left
motor which is connected to Pin3 O1 and Pin6 O2. Here is the truth table representing the
functionality of this motor driver. Hence it is essential to hold ENABLE 1 high for the driver to
function, or simply connect enable pins to positive 5 volts. The above concept holds true for
other side of the IC too. You can find the Datasheet Here. This site uses Akismet to reduce
spam. Learn how your comment data is processed. Notify of. Oldest Newest Most Voted. Inline
Feedbacks. Load More Comments. Would love your thoughts, please comment. This pin is also
called as a master control pin of left side. This pin is also called as a master control pin for the
right part of the IC. There are multiple kinds of motion we face in our daily life some are linear
some are rotatory motion. Both motions have their importance in machines and our life. The
right-hand rule was invented in the 19th century and it shows that we can produce current by
combining the magnetic field and motion by following some specific rules. It also shows that we
can produce the magnetic field and motion by combining one of each with the current. After the
invention of right-hand rule, a DC motor was invented by British scientist William Sturgeon. The
DC motor was the first motor used by the scientist to convert the electric current to rotatory
motion. DC Motor in the late 19th century has its own use but after the discovery of AC motor by
Nikola Tesla and a wide amount of usage of AC current in industry and houses. The usage of
AC motor became very much popular in the 20th century. But after the invention of the ICs DC
motor again start gaining its popularity. H-Bridge is an electrical circuit that enables the load in
a bidirectional way. Ld bridge is controlled by external low voltage signals. It may be small in
size, but its power output capacity is higher than our expectation. It could control any DC motor
speed and direction with a voltage range of 4. Ld may have an internal complex circuit, but it is
easy to use in real life. Just attach two motors with output pins. Remember at output 1 and
output 2 same motor should be connected and it needs to be the same for output 3 and output
4. All ground should be common with both the power supplies provided to the IC. The enable
pins are used to control the outputs but when we use the microcontrollers or microprocessor
these enable pins can be used to control the speed of the motor. The Input pins have a major
role to control the direction of the motor. This will be the same for Input 3, Input 4 and enable 2.
As you read above Ld has multiple featured and usage where it can be used without any
limitations. Here is an example of the circuit of street racing cars. We just need to use two Ld to
control the car. If Input 1 and Input 3 of both Ld is high then the car will move in forwarding
direction. To change the direction from forward to backwards just change all inputs of
forwarding direction from high to low and low to high. These all above methods are usually
used for the car. These functions could be developed on the bases of the requirement. In robot
or any other car different methods will be used but to control multiple DC motors range 4. Notify
me of follow-up comments by email. Notify me of new posts by email. Necessary cookies are
absolutely essential for the website to function properly. This category only includes cookies

that ensures basic functionalities and security features of the website. These cookies do not
store any personal information. Any cookies that may not be particularly necessary for the
website to function and is used specifically to collect user personal data via analytics, ads,
other embedded contents are termed as non-necessary cookies. It is mandatory to procure user
consent prior to running these cookies on your website. Table of Contents. Manage consent.
Close Privacy Overview This website uses cookies to improve your experience while you
navigate through the website. Out of these, the cookies that are categorized as necessary are
stored on your browser as they are essential for the working of basic functionalities of the
website. We also use third-party cookies that help us analyze and understand how you use this
website. These cookies will be stored in your browser only with your consent. You also have the
option to opt-out of these cookies. But opting out of some of these cookies may affect your
browsing experience. Necessary Necessary. Non-necessary Non-necessary. Pin 1 is known as
the enable pin. It has a major effect on Input and output. Mostly input means where we provide
the input to give the output. But here Input 1 means which polarity we want to give at Output 1.
The ground pin will be attached to the ground, and it will remain common with the previous
ground. Pin8 is the voltage pin for Motor. It will device how much power we are going to attach
the Motor. This Power should not be more than 36 volts and should not be less than 4. Pin 9 is
also the same as Pin 1. It controls the input and output signals. It also enables the connection
when the logic signal will be High 1. Pin 16 will the Power we will provide to the LD to activate it
or to turn it on. The power level of Pin 16 should be 4. Voltage more than 7 will burn the IC.
When make this pin HIGH, your motor will rotate in clock-wise or counter-clock-wise. To the
ground of your power supply for motor. Don't forget to connect the ground of power supply of
motor to MCU's ground. In dutyCycle, you can use value between 0 to Reply 4 years ago. By
Gautam Arduino Addiction Follow. More by the author:. About: Curious by nature. Especially
electrical, electronics, mechanical, micro-processors. Hello friends, This is my first instructable.
It can control two DC motors or one stepper motor. Use of pins of this IC with detail. Enable pin
1. This pin is used to control speed of a motor by connecting it to one of your Arduino's PWM
pin. Input pin 1. Output pin 1. To this pin, you can connect one of your wire of your 1st motor.
Output pin 2. Input pin 2. VDD for motors. Positive for power supply of motors. Enable pin 2.
Input pin 3. Output pin 3. To this pin, you can connect one of your wire of your 2nd motor.
Output pin 4. Input pin 4. VDD for IC. I didn't showed polarity of the motors in image. You can
connect motors as your needs. If you want to control a motor. Motor will rotate clock-wise.
Motor will rotate anti clock-wise. You can also control speed of the motor by using enable pin 1.
If you use 0, motor will not rotate. If you use , motor will rotate with full speed. If you have any
questions, ask me in comments, will my best to solve you queries. Did you make this project?
Share it with us! I Made It! Easy Zoom Quit Button by randofo in Arduino. Light Up Clock 2. Mars
Clock by prdassonville in Clocks. Reply Upvote. Can u provide code for pwm generation to
control the dc motor speed using ld. Gautam pjtmini Reply 4 years ago. LD is a monolithic
integrated that has a feature to adopt high voltage, high current at four channel motor driver
designed to accept load such as relays solenoids, DC Motors and Stepper Motors and switching
power transistor. To simplify to use as two bridges on each pair of channels and equipped with
an enable input. A separate supply input is provided for the logic, allowing operation at a lower
voltage and internal clamp diodes are included. The device is suitable for use in switching
applications at frequencies up to 5kHz. The LD is assembled in a 16 lead plastic package which
has 4 center pins connected together and used for heat sinking. The LDD is assembled in a 20
lead surface mount which has 8 center pins connected together and used for heat shrinking. A
digital electric motor that moves one step at a time and each step is defined by a step angle.
The stepper motor moves is distinct steps during its rotation. Each steps is defined by a step
angle. In the example below you may notice that there are 4 distinct steps for the rotor to make
a complete degree rotation. As defines in step angle at 90 degrees. Since the stepper motor
does move in discreet movement, we can say that a stepper motor is actually a digital motor.
This characteristic makes it very suitable for digital interfaces integrates with a microcontroller.
Stepper motors are great for semi- precise control, perfect for many robot and CNC projects.
This motor shield supports up to 2 stepper motors. The library works identically for bi-polar and
uni-polar motors. Stepper Motors are perfect for semi-precise control, adaptable to robots and
CNC projects. The LD Arduino shield supports up to 2 stepper motors. For Uni-Polar motors
you need to connect up the stepper firstly you need to find out which pins connected coil, and
which pins are the center tap in this demonstration we will going to test the 4 wire stepper
motor. If its a five wire motor then there will be 1 center tap for both coil. The center taps should
both be connected together to the GND terminal on the motor shield output block, the coil 1
should connect to 1 motor port let say M1 or M3 and coil 2 should connect to M2 or M4. Good
guidance. Your email address will not be published. The library works identically for bi-polar

and uni-polar motors Stepper Motors are perfect for semi-precise control, adaptable to robots
and CNC projects. If your going to turn the 2 motor step one once you need to change the code
same below. Reply Leave a Reply Cancel reply Your email address will not be published.
Important Cookie Information : We use cookie to provide you the best possible experience, this
site uses cookies and by continuing to use the site you agree that we can save them on your
device. Find out more. OK, Close. LD is a monolithic integrated that has a feature to adopt high
voltage, high current at four channel motor driver designed to accept load such as relays
solenoids, DC Motors and Stepper Motors and switching power transistor. To simplify to use as
two bridges on each pair of channels and equipped with an enable input. A separate supply
input is provided for the logic, allowing operation at a lower voltage and internal clamp diodes
are included. The device is suitable for use in switching applications at frequencies up to 5kHz.
The LD is assembled in a 16 lead plastic package which has 4 center pins connected together
and used for heat sinking. The LDD is assembled in a 20 lead surface mount which has 8 center
pins connected together and used for heat shrinking. Motor requires more energy specially
cheap motors since chip motors less efficient. The important thing you need is find out what
voltage require your going to use. The motor controller on LD shield is design to run at 4. The
LD chip support up to mA per motor, with 1. On using the SN motor driver chip because it has
pin compatible, has an output diodes and can provide 1A per motor, 2A peak, you can download
the datasheet below. If you want more power you need to add a set of LD driver and solder them
right on top of the board it has now a double current capability. You can cannot run motor of a a
9v battery it drain very fast. Note: Do not connect the motor to 5v line on the board. There are
two places you can get your motor high voltage supply. The DC motor are used for all sort of
robotics projects. The motor shield can drive up to 4 or 6 DC motors bi directional, it means that
they can be driven forward and backward. The speed can also be varied at 0. Note: The H-Bridge
Chip is not supported for driving load over 0. To connect simply place the 2 wires to the
terminal with screw and then connect them to either M1, M2, M3, or M4 follow the example
diagram above. Download the library here. Restart the Arduino IDE. Your email address will not
be published. Sample Sketch. Important Cookie Information : We use cookie to provide you the
best possible experience, this site uses cookies and by continuing to use the site you agree that
we can save them on your device. Find out more. OK, Close. The ld can drive small and quiet
big motors as well, check the Voltage Specification at the end of this page for more info. You
can find the necessary pin diagram, working, a circuit diagram, Logic description and Project as
you read through. It works on the concept of H-bridge. H-bridge is a circuit which allows the
voltage to be flown in either direction. As you know voltage need to change its direction for
being able to rotate the motor in clockwise or anticlockwise direction, Hence H-bridge IC are
ideal for driving a DC motor. In a single LD chip there are two h-Bridge circuit inside the IC
which can rotate two dc motor independently. Due its size it is very much used in robotic
application for controlling DC motors. Given below is the pin diagram of a LD motor controller.
There are two Enable pins on ld. Pin 1 and pin 9, for being able to drive the motor, the pin 1 and
9 need to be high. For driving the motor with left H-bridge you need to enable pin 1 to high. And
for right H-Bridge you need to make the pin 9 to high. If anyone of the either pin1 or pin9 goes
low then the motor in the corresponding section will suspend working. There are 4 input pins
for ld, pin 2,7 on the left and pin 15 ,10 on the right as shown on the pin diagram. Left input pins
will regulate the rotation of motor connected across left side and right input for motor on the
right hand side. In simple you need to provide Logic 0 or 1 across the input pins for rotating the
motor. Lets consider a Motor connected on left side output pins pin 3,6. For rotating the motor
in clockwise direction th
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e input pins has to be provided with Logic 1 and Logic 0. In a very similar way the motor can
also operate across input pin 15,10 for motor on the right hand side. Download the ld Schematic
in as Eagle Project. VCC is the voltage that it needs for its own internal operation 5v; LD will not
use this voltage for driving the motor. For driving the motors it has a separate provision to
provide motor supply VSS V supply. Ld will use this to drive the motor. The maximum voltage
for VSS motor supply is 36V. It can supply a max current of mA per channel. Since it can drive
motors Up to 36v hence you can drive pretty big motors with this ld. VCC pin 16 is the voltage
for its own internal Operation. The maximum voltage ranges from 5v and upto 36v. The Control
signals are being passed to the Driver with this board. Thanks for reading Rakesh Mondal ron.
Terms of use Privacy Policy Disclaimer. Skip to main content. Concept It works on the concept
of H-bridge. LD Pin Diagram. Motor Driver. DC Motor.

