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biased or in off state has to be grounded. 
 
 

Figure 19: Complete Hadware Setup 
 
The Fig (19) shows the complete hardware setup of the Con-
trolling H-Bridge motor driver using the PWM switching cir-
cuit. The motor requires a minimum of 6 Volts to start rotat-
ing. In the Fig (19), the motor is rotating at a speed of approx-
imately 50% duty cycle as seen in the oscilloscope (CRO). The 
duty cycle of the motor can be varied by varying the resistance 
R2 using a variable resistance box as shown in the Fig (19). 
The above duty cycle is about 52% for a resistance R2, with R1 
being 3.3KΩ. 
 

Figure 20: CRO-90% Duty Cycle 
 
The Fig (20) shows the variation of the duty cycle in the CRO 
for 90%, thus increasing the rotating speed of the DC motor. 
Hence the duty cycle variation can be analyzed in the DRO, 
while varying the resistance R2 in the variable resistance box. 

7 CONCLUSION 

A PWM switching circuit is designed and simulated 
using an Astable mode multivibrator, 555 timer with a con-

stant resistance R1 of 3.3KΩ and variation of pulse width or 
duty cycle with the variation of the resistance R2 in ratio with 
the R1 has been demonstrated. A H-Bridge is designed and 
simulated using thyristors and a mechanism for turning OFF 
the thyristors once it starts conducting has been identified. The 
Hardware for the simulated PWM switching circuit and the 
hardware of the simulated H-bridge using MOSFET’s is con-
structed and tested individually and then it is successfully 
integrated. The speed control variation of the DC motor has 
been demonstrated for duty cycles i.e. 60%, 70% and 90% in 
software simulation and in the hardware, a DC motor rotating 
at a speed of duty cycle 50% has been demonstrated in the 
oscilloscope. A Single Pole Double Throw (SPDT) switch is 
used for the software simulation, which is used to shift the 
output pulses from the PWM switching circuit to different 
gate thyristors in the H-Bridge, depending upon which direc-
tion you want the motor to rotate. 

REFERENCES 

1. Bodduri Veera Pratap, K.Veeresham (2012), “Closed 
loop control of AC to DC step up and step down 
converter applied to DC motor drive” IJESR, Insti-
tute of Engineering and Technology, Anakapalle, Vi-
sakhapatnam, A.P, India, September.  

2. Tao Zhaol, Qunjing Wang (2009), “Application of 
MATLAB/SIMULINK and PSPICE Simulation in 
Teaching Power Electronics and Electric Drive 
System” Anhui University, China.  

3. Vibhor Gupta (2010), “Working and Analysis of 
the H – Bridge Motor Driver Circuit Designed for 
Wheeled Mobile Robots” Panjab University, 
Chandigarh, INDIA.  

4. Gaurav Nanda (2006), “A survey and compari-
son of characteristics of motor drives used in elec-
tric vehicles” University of Windsor, Canada, 
May. 

5. Michał KNAPCZYKF* F, Krzysztof PIEŃKOWSK (2006) 
“Analysis of PWM techniques for AC/DC line side con-
verters”  Politechnika Wrocławska . 
 
 

Vinay Divakar received Bachelor of Technology 

in Electronics and Communication Engineering in 

July 2012 from S.t Joseph Engineering College 

(SJEC), Manglore, India and currently pursuing 

M.sc (Engg) degree program in Electronic System 

Design Engineering in M.S Ramaiah School of Ad-

vanced Studies (Banglore, India) Affliated to Con-

ventry University, U.K. He is a student and his 

research intrests are in systems engineering, sys-

tems design and development, engineering design management, power 

electronics etc. He has worked on a research based project that involves a 

structured approach in the prototype design and development of a physiother-

apy hand trainer kit and has worked on the project Controlling Intensity of 

Street lights, GPS snd GSM emergency based traffic system at SJEC. 

231

IJOART




