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Abstract— DC motor play a major role in many industries
and factories. In paper mill, printing machine tools, cranes
etc DC motors are used to move a product from one place to
another. It is necessary to control the speed and direction of
DC motors to move the product safely under limited speed
and move the product in both direction. To change the
direction H-Bridge circuit act as a motor drive when the
drive receive the signal from the Microcontroller
PIC16F77A.The speed of the motor is controlled by PWM
technique which reduce the motor under required speed.
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. INTRODUCTION

To control the speed of the DC motor many speed control
technique are used ,such as armature control, flux control
etc..,.but this method required a large hardware setup to
overcome this difficulty the radio frequency method is
employed to control the speed and direction of DC-motor. It
is very easy and very economical compare to other
techniques. Today the rise in the development of semi-
conductor technology made the microprocessor and
microcontroller in small size and it also increase the speed.
The microcontroller is used to send a signal which control
the width of the pulse. By controlling the pulse width, we
can easily control the voltage send to the motor terminal,
simultaneously the speed of the motor can be controlled. To
control the width of the pulse, PWM (pulse width
modulation) technique is used.

Pulse width modulation technique are employed in
various industries for high performance, easy control more
importantly for its low cost.

The vector movement of DC motor can be changed
by using motor drive ,instead of changing direction by
changing the terminal voltage because using motor drive is
very safer then changing the input terminals. H-bridge
circuit consist of 4 transistor switches. Hence, the
microcontroller can send a signal to obtain steady potential
supply and h bridge can control
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Fig. 1: Block diagram

A. Microcontroller

PIC16F877A is used to control the speed and direction of
the DC motor. PIC a few is referred to a Pheripheral
Interface Controller Technology, derived from the PIC1650
originally developed by General Instruments
Microelectronics Division. These devices signifies a 14- bit
wide code memory and an improved 8-level deep call stack.
The instruction set differs very little from the baselines
devices, but the two additional opcode bits allow 128
registers and 2048 words of code to be directly addressed,
there are a few additional miscellaneous instruction, and two
additional 8-bit literal instruction, add and subtract.
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Fig. 2: Pin diagram
B. RF-Transeiver

An RF module is a small electronics device used to
transmit/receive radio signals between two devices. In an
embedded system it is often desirable to communicate with
another devices wirelessly.8 channel transceiver module
range upto 200m.8 digit i/p.it is a secured protocol and ultra-
low power range from 1.8V to 3.6V.

Fig. 3: RF Transreciever

C. Pulse Width Modulation

The power in the load can be easily and effectively varied
by using PWM method. PWM technique is a smooth and
reliable technique. Microcontroller sends a pulse width
signal to change the width of the pulse.it varies the voltage
to the motor terminal, the speed of the motor can be
controlled. The ratio of on time to off time is called as duty
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cycle. The desired speed can be obtained by changing the
duty cycle. The Pulse-Width-Modulation (PWM) in
microcontroller is used to control duty cycle of DC motor
drive. PWM is an entirely different approach to controlling
the speed of a DC maotor. Power is supplied to the motor in
square wave of constant voltage but varying pulse-width or
duty cycle. Duty cycle refers to the percentage of one cycle
during which duty cycle of a continuous train of pulses.
Since the frequency is held constant while the on-off time is
varied, the duty cycle of PWM is determined by the pulse
width. The diagram shown below determine the change of
duty cycle of the PWM microcontroller. The microcontroller
having a 25% duty cycle then it provide a ¥ of power to the
motor, when microcontroller having a 50% duty cycle then
microcontroller provide a % of power to the motor, when
microcontroller having a 75% duty cycle then
microcontroller provide a % of power to the motor and
finally the microcontroller provide a 100% duty cycle then
microcontroller provide a full power to the motor
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Fig. 4: Duty cycle and power output
D. H-bridge circuit
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Fig. 5: H-bridge circuit

H-bridge is used to control the direction of the DC
motor. It consists of four switches S1,5S2,S3,54.When S1
and S4 is turned on the motor rotate in clockwise
directon.When S2 and S3 is turned on the motor rotate in
anti-clockwise direction. when S1 and S3 turns on supply
flow through the motor hence the motor will be break, when
switches S2 and S4 is turned on the supply doesn’t flow
through the motor and it will break.
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Fig. 6: Forward direction Fig. 7: Reverse direction

E. Truth Table
S1 S2 S3 S4

Operation

of motor

Motor
moves

right

Motor

moves left

Motor

breaks

Motor

breaks

Fig. 8: Truth table of H-bridge circuit

F. Circuit Diagram
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Fig. 9: Circuit and simulation diagram
It is the circuit diagram for the proposed system. It is
simulated using protests software. When the switch is
clicked, the program dumped in the pic made the motor to
rotate at desire direction and also it control the speed using
h-bridge circuit

G. Hardware description

The power supply is taken from the supply. The supply
voltage is about 220V.The pic microcontroller and DC
motor operates at 5v and 12v,for this purpose step down
transformer is used to reduce the voltage to 12v.the voltage
regulator provided in the circuit regulate the voltage for
devices in the PCB board. the motor drive, pic-
microcontroller ,RF receiver works at 5v.When the switch is
on the RF transmitter send a signal to the receiver ,then pic-
microcontroller, generate the signal to change the width of
the pulse ,it varies the voltage to the motor terminal, which
control the speed of the DC- Motor. When the switch is
touched again the pic controller send the signal to motor
drive to change the direction of the motor
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Fig. 10: Hérdware setup

II. CONCLUSION

The speed control and the vector control of the dc motor is
obtained from the wireless and radio frequency technology
with  Pulse Width Modulation and H-Bridge. By using
microcontroller programming speed control has been
achieved with higher performance, reliable operation, easy
control and better protection.

REFERENCE

[1] A. K. Yadav and A.K. Chaubey, “Speed control of DC
motor using PWM,” Int. J. of Advance Research in
Science and Engineering, March 2013, vol.2, issue 3,
March, 2013.

[2] Tachogeneratorless Speed Control Of Seperately
Excited Dc/Pmdc Motor Using Observer By
Prof.D.R.Patill, Sourabh Jogalekar2, Rohit Jagtap3,
Sagar Jadhav4,

[3] Controlling DC Motor wusing Microcontroller
(PIC16F72) with PWM, Shruti Shrivastava, Jageshwar
Rawat , Amit Agrawal.

[4] A Method for Modeling and Simulation of Brushless
DC Motor Control System based on proteus, YH Yin, B
Zheng, HX Zheng - Journal of System Simulation,
2008.

[5] H. Sira-Ramirez, “A geometric approach to pulse-
width-modulated control in nonlinear dynamical
systems,” IEEE Trans. Automatic Control, 1989, vol.
34, no.2, pp.184-187.

[6] Ali, Y.S.E. , Putra Malaysia, Selangor, Malaysia
;Noor, S.B.M. ; Bashi, S.M. ; Hassan, M.K. ;
“Microcontroller performance for DC motor speed
control system”; In the Proceedings of National Power
Engineering Conference, 2003. PEC, 2003; 15-16 Dec.
2003; pp 104 - 109.

[7] Ettomi, Y.S. Dept. of Electr. & Electron. Eng., Putra
Malaysia Univ., Malaysia Moor, S.B.M. ; Bashi, S.M. ;

Hassan, M.K.; ”Micro controller based adjustable
closed-loop dc motor speed controller”; In the
Proceedings of Student Conference In the Proceedings
of Student Conference on Research and Development,
2003; 25-26 Aug. 2003.pp 59 — 63.

[8] Khoel,A, Hadidi, KH.; “Microprocessor based closed
loop speed controller based D.C. motor using power
MOSFET”; In the Proceeding of third IEEE
international conference on electronics, circuits, and
systems, 1996. ICECS '96,pp 1247 - 1250 vol.2.

[9] Ettomi,Y.S.,Moor,S.B.M.,BashiS.M.,Hassan
M.K.;”Microcontroller based adjustable closed-loop DC
motor speed controller” In the proceeding of research
and development 2003 student conference, 2003.pp 59-
63

[10] Todd D Morton,Embedded microelectronics, (Prentice
Hall Inc. New Delhi India), 2001.

[11]PIC Microcontrollers ,Milan Verle ,mikroelektronika;
1st edition (2008)

[12] Maizidi Ali, Mekinly Rolin D & Carsey Denny,
“Microcontroller & Embedded System”, Pearson
Education, 2nd Edition.

[13]Mazidi Jarice & Maizidi Gillirp, “Advanced
Microcontroller Application”, Pearson Education, 2nd
Edition

All rights reserved by www.ijsrd.com 182



