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LECTURE-5

About H-Bridge and IC-L293D

Introduction:-

An H-bridge is an electronic circuit which enables a voltage to be applied across a
load in either direction. These circuits are often used in robotics and other
applications to allow DC motors to run forwards and backwards. H-bridges are
available as integrated circuits, or can be built from discrete components. The term
"H-bridge" is derived from the typical graphical representation of such a circuit. 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.
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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.

Operation:-

The H-Bridge arrangement is generally used to reverse the polarity of the motor, but
can also be used to 'brake' the motor, where the motor comes to a sudden stop, as
the motor's terminals are shorted, or to let the motor ‘free run' to a stop, as the motor
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is effectively disconnected from the circuit. The following table summarizes

operation.
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Two basic states of H-Bridge
S1 S2 S3 A Result
1 0 0 1 Motor moves right
0 1 1 0 Motor moves | eft
0 0 0 0 Motor free runs
0 1 0 1 Motor brakes

1 0 1 0 Motor brakes
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IC-L293D:-

IC-L293D is ready made IC to be used in place of H-Bridge made from diodes for
controlling the speed and direction of motion of a DC Motor. Motor can be driven in
clockwise or anti-clockwise direction as per our requirements. It could be used to
control 4 motors simultaneously but must be protected from overheating.

The Device is a monolithic integrated high voltage, high current four channel driver
designed to accept standard DTL or TTL logic levels and drive inductive loads (such
as relays solenoids, DC and stepping motors) and switching power transistors.

To simplify use as two bridges each pair of channels is 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.

This device is suitable for use in switching applications at frequencies up to 5 kHz.

The L293D is assembled in a 16 lead plastic package which has 4 center pins
connected together and used for heat sinking
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Important Features:-

Wide Supply-Voltage Range: 4.5 V to 36 V

e 600mA OUTPUT CURRENT CAPABILITY PER CHANNEL

* 1.2A PEAK OUTPUT CURRENT (non repetitive) PER CHANNEL

e ENABLE FACILITY

e OVER TEMPERATURE PROTECTION

 LOGICAL "0” INPUT VOLTAGE UP TO 1.5V (HIGH NOISE IMMUNITY)
* INTERNAL CLAMP DIODES

» Separate Input-Logic Supply

* Internal ESD Protection

» High-Noise-Immunity Inputs



