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For Suggestions and feedback: 
 

Cell: 9731311770, 8095382275, 8553655825. 
e-mail: arunkumar.stjit@gmail.com 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-1   

 

Power semiconductor devices 

Power electronic circuits or Converters 

 Explain in brief the different types of power electronic converter 

circuit and mention the type of input supply and its related output 

in each case. Also indicate two application in each case 

Jan-10,10M 

 Mention and explain the different ypes of power electronic circuits 

and draw their input/output characteristics.         June-10,8M 

 List the major type of power electronic circuits and mention in each 
case the type of input supply given and the output obtained 

June-08,8M 

 Mention and explain the different types of power electronic circuit 

and draw their input/output characteristics.Mention and explain 

the different types of power electronic converter system. Draw their 

output/input characteristics.                                                  June-07,8M 

 Explain briefly the different types of thyristor power converters 

and mention two applications of each.                Jan-09,9M 

 Give a list of power electronic circuits for different input/output 

requirements                   Jan-07,5M 

 Mention at least four power electronic circuits; indicate their 

inputs and outputs with one applications ofeach type.  

June-06,6M 

ARUNKUMAR G M.Tech 
Lecturer in E&CE Department  
S.T.J.I.T., Ranebennur
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What is power converter? List the different types of power 

converters and mention their conversion functions.         Jan-06,7M 

 List the different types of power electronic circuits.       June-05,4M 

 List the major types of power electronic circuits and mention in 
each case, the type of input supply given and the output we get                

June-04,6M 

 Explain briefly the different types of thyristor power converters 

and mention two applications of each           Jan-09,9M 

 List the different types of power electronic circuits and converter 

circuit and their pplications.           June-08,6M 

 

Control characteristics of power semiconductor devices 

 Explain the control characteristics of SCR and GTO with circuit 

diagrams and waveforms of control signal and output voltage. 

Jan-10,8M 

 With neat circuit and waveforms of control signal and output 

voltage, explain the control characteristics of IGBT and SCR. 

Jan-09,8M 

 Explain control characteristics of GTO, MCT, SITH with the help of 

waveforms and circuit diagrams.             June-08,M 

 With circuit diagram and waveforms of control signal and output 

voltage, explain the control characteristics of SCR and MOSFET.  

                                                                                                    June-04,8M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Input/Output Characteristics of power semiconductor devices 

 Write the characteristics features of following power devices. 

i) SCR ii) TRIAC  iii) LASCR  iv) MCT  v) SITH 

June-10,10M 

 List out and explain the different types of power electronic 

converters. Show their output input characteristics.        June-09,8M 

 Plot the input and output characteristics of any four power 

semiconductor devices.             June-08,8M 

 Draw the input and output characteristics of four of the following 

devices: 

i)BJT  ii) MOSFET  iii) IGBT  iv) UJT v) SCR 

                                                                                                    June-06,8M 

 Give the characteristics features of the following devices: 

i) MOSFET  ii) TRIAC  iii) GTO  iv) RCT 

Jan-08,8M 

PERIPHERALS EFFECTS 

 What are the peripherals effects of power electronic circuit? What 

are the remedies for them?             Jan-06,5M 

 What are the advantages of static power converters? Mention the 

peripheral (terminal) effects of such staticpower converters.  

June-10,10M 

 Discuss the peripheral effects of power electronics equipments 

Jan-07,5M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What are the peripheral effects of power converter system. 

June-07,4M 

 Explain the peripheral effects caused by power electronic 

converters.                Jan-08,6M 

 What are peripheral effects of a power converter system? 

June-10,4M(IT)     June-09,4M 

 What are the peripheral effects of power electronic circuits on load 

and source?                Jan-09,3M

   

 What are the advantages of static power converters? Mention the 

peripheral effects of such static power converters.          June-08,6M 

 What are the peripheral effects of power electronic components 

and equipments? How to eliminate them?                       June-08,6M 

 

APPLICATIONS, ADVANTAGES & DISADVANTAGES 

 List out some applications of power controller.                 June-10,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-2 

 

POWER TRANSISTORS 
 

MOSFET :- 

 Discuss steady state characteristics power MOSFETs compare this 

with characteristics of power BJT.         June-10,10M 

 Sketch the structure of n-channel enhancement type MOSFET and 

explain its working principle. Also daw its transfer characteristics. 

Jan-09,8M 

 With the help of switching waveforms explain the switching times 

of a power MOSFET.              June-08,7M 

 Draw the switching model and switching waveforms of a power 

MOSFET. Define the different switching times.               June-06,6M

    

 With the help of switching waveforms explain the switching times 

of power MOSFET               Jan-06,7M 

 Sketch the output characteristics of enhancement type MOSFET. 

What are the differences in control of BJT and MOSFET? 

                                                                                                      June-04,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

BJT  

 Explain the switching characteristics of BJT, with the neat 

wavefirm.        June-10,8M(IT) 

 With necessay waveforms, explain the switching performance of 

power BJT.              June-09,7M 

 Name and explain various switching limits in case of power BJY’s. 

With a circuit diagram, explain anisaturation control ofBJT. 

Mention the improvement and drawback of this arrangement 

June-08,8M 

 Sketch and explain the switching characteristics of power BJT. The 

sketch should have the waveforms of    i) VBE ii) IB  iii) IC 

Jan-08,6M 

 With the necessary waveforms explain the switching characterstics 

of a power transistor.             June-07,7M 

 With model and waveforms, explain how the internal 

capacitances of the transistor influence the switching 

characteristics of the transistor.       

                      Jan-07,10M 

 Explain the important characteristicss features of power 

transistors. With the aid of output and transfer characteristics 

discuss the different operating regions of a power BJT  

Jan-05,10M 

 Explain the terms over drive factor (ODF) and forced beta (βf) for 

a power transistor in switching applications        June-08,4M 

 What is secondary breakdown?             Jan-10,2M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

TRANSISTOR SWITCHING PROBLEMS. 

 The beta(β) bipolar transistor shown in fig1 below varies from 12 to 

75. The load resistance RC=1.5Ω . The dc supply voltage is VCC=40V 

and input voltage to the  base circuit VB=6V, if VCE(sat)=1.6v, 

RB=0.7Ω. Determine : 

i) Overide factor (ODF) 

ii) The forced β and 

iii) The power loss in the transistor PT.       June-10,10M 

 

 

Circuit 

 

 For the switching circuit shown in fig1 calculate : 

 I) the forced β of transistor 

 The minimum ODF if the manufacturer specified β is 10 

 The power loss PT of the transistor.             Jan-10,6M 

 

Circuit 

 

 In the circuit of fig1, the BJT has β in the ange 10 to 25. If 

VCC=230V, RC=12, VBB=15v, VCE(sat)=1.2v and VBE(sat)=1.8v, calculate : 

i) the value of RB required to move the transistor into saturation 

with an ODF of 6Ω 

ii) forced beta βf 

iii) total power dissipation           June-09,6M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 A transistor switch of fig1 has β in the range of 8 to 40. Calculate  

i)The value of RB that results in saturation with a overide factor    

    of 5.   

ii) The forced βf and 

i) The power loss in the BJT.    

June-04,6M     June-08,7M     Jan-07,8M 

 

 

Circuit 

 

 

 A power BJT is connected as a switch as in fig1 with the following 

data calculate : 

i) The value of RB that will result in saturaton with an over drive 

factor of 20.  

ii) Power loss in the transistor           June-06,8M 

 

circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

IGBT :- 

 Give the construction, static characteristics and applications of 

IGBT                       Jan-08,6M 

 With the necessay sketches, explain the switching characteristics of 

an IGBT                June-07,7M 

 

ANTISATURATION 

 What is the necessity of base drive control in high power 

transistor? Explain proportional base and anti-saturation control.      

June-09,8M 

 Explain how antisaturation base control improves the switching 

performance of a BJT.            June-08,6M 

 What is the need of a base drive control in a power transistor? 

Explain proportional and antisaturation control.        June-07,8M 

 Explain the antisaturation control techniques used to improve the 

switching speed of a power BJT.            Jan-07,6M 

 Explain how antisaturation base control techniques used to 

improve the performance of BJT.                    Jan-06,6M 

 Describe briefly the various base drive control methods used in 

junction transistors            June-05,10M 

 With a circuit diagram, explain antisaturation control of BJT. 

Mention the improvement and drawback of this arrangement. 

June-04,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Antisaturation PROBLEMS- 

 The collector clamping circuit of fig1 has VCC=100v, RC=1.5Ω, 

Vd1=2.1v, Vd2=0.9v,  VBE=0.7v, VB=15vv and RB=2.5Ω and β=16. 

Calculate 

i) the collector current without clamping  

i) the collector-emitter clamping voltage, VCE and  

ii) the collector current with clamping.          Jan-08,6M 

 

 

Circuit 

 

ISOLATION 

 What is the need for isolation of gate drive circuits? Discuss the 

different methods of providing isolation of gate drive circuits from 

power circuit.                  Jan-108M 

 With relevant diagrams, discuss the method for providing 

isolation of gate/base drive control in power circuits and what are 

its limitation?              June-09,7M 

 Explain different methods of providing gate and base drive 

isolation.                June-08,8M 

 What is the need of a base drive control in a power transistor? 

Explain proportional and antisaturation control.        June-07,8M 

 Discuss methods of providing isolation of gate/base circuits from 

power circuits.                Jan-07,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 Discuss methods for providing isolation of gate/base circuits from 

power circuits, with circuit diagrams.         June-04,8M 

 

COMPARISIONS 

 Compare the characteristic of power MOSFET ang IGBT 

                                      June-10,4M 

 Compare an SCR with BJT              Jan-10,6M 

 Compare BJT, MOSFET and SCR with reference to power switching 

applications.              June-06,6M 

 Give the comparison between SCR, MOSFET and IGBT              

June-07,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-2 

 

THYRISTORS 

 Define the following term with respect to SCR: 

i) Latching current iii) Turn-on time 

ii) Holding current iv) Turn-off time                      June-10,8M 

 With neat sketch, explain the static V-I characteristics of an SCR? 

What are the significance of Latching current, Holding current 

and Break over voltage.             Jan-09,8M       Jan-05,8M  

 Sketch the static V-I characteristics of an SCR and explain : 

i) Latching current iii) Break over voltage 

ii) Holding current              

June-10,8M(IT)      June-08,7M      June-07M 

 

 Distinguish between :              Jan-08,6M 

i) Latching current and Holding current 

ii) Converter grade thyristor and Inverter grade thyristor. 

iii) Thyristor turn-off time and circuit turn-off time         

 

 Distinguish between :              Jan-06,4M 

i) Latching current and Holding current 

ii)  Converter grade thyristor and Inverter grade thyristor. 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

TWO TRANSISTOR ANALOGY (SCR) 

 

 Explain the turn-on mechanism of a thyristor using two transistor 

analogy and derive an expression for the anode current in terms 

of transistor parameters.               Jan-10,8M 

 Usingthe Two transistor model, explain how a small gate current 

can turn on an SCR 

June-10,6M      June-08,6M      June-04,6M 

 With help of two transistor model of an SCR, derive the expression 

for anode current. There from explain the switching action and 

significance of Gate control.           June-09,8M 
 

 Using two transistor analogy, derive an expression for anode 

current of SCR.                        Jan-09,8M 

 Explain the principle of an SCR using two transistor model. 

Jan-07,6M     June-08,6M 

 Using two transistor model, explain the switching action of a 

thyistor and significance of gate control. Also derive an expression 

for the anode current.       Jan-08,8M 

 Using two transistor model, explain the the turn-ON mechanism 

of a SCR. Derive an expression for anode current in terms of 

transistor parameters.            June-06,8M 

 Explain the different types pf turn-ON methods(triggering 

mechanisms) used to switch-ON a thyristor device. Use the two 

transistor model of a thyristor as the basis to explain the switching 

behaviour of the thyristor.            Jan-05,10M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

SCR Turn-ON and Turn-OFF Characteristics 

 

 Explain the turn-ON nd turn-OFF characteristics of the SCR  

                                          June-05,8M 

 Define turn-OFF time of thyristor and mention any two factors 

that affect it.                                                                           Jan-06,3M 

 

Methods of SCR Turn-ON : 

 

 Explain the various methods of turn-ON of our SCR   

                                            June-10,6M(IT) 

 Mention the different turn-ON methods employed to switch-ON 

SCR. Explain with waveforms, the resistancetriggering circuit to 

Turn-ON the SCR in the phase control circuit.               June-09,10M 

 Explain the various methodsof Turn-ON of an SCR and mention 

the advantages of gate triggering.                    June-07,8M 

 

dv/dt and di/dt protection : 

 

 What is the need of di/dt protection and dv/dt protection? Explain 

how protection is provided.                             June-10,4M 

 What is the need for protection of thyristors? Explain how 

thyristors are protected against high di/dt and high dv/dt 

          June-08,7M        Jan-07,7M 

 

dv/dt and di/dt PROBLEMS  
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

SCR FIRING or TRIGGERING circuits  

 

 With the help of neat circuit diagram and waveforms, explain RC 

firing circuit used with half controlled rectifier    

                                                  June-10,6M 

 Mention the different turn-ON methods employed to switch ON 

SCR. Explain with waveforms, the resistance triggering circuits to 

turn-ON SCR in the phase control circuit.         Jan-09,10M 

 With a circuit diagram and waveforms explain RC-triggering 

circuit.               June-06,4M  

 With circuit diagrams and waveforms, discuss the operation of RC 

firing circuit for a half wave SCR controlled rectifier.  

June-04,8M 

 With relevant circuit diagram and waveforms, explain the UJT 

relaxation oscillator.       Jan-10,6M 

 Brief the working principle of a UJT relaxation oscillator with the 

help of a circuit diagram and show period of oscillation           

T= RC loge(1/1-n).             June-08,6M 

 

 

 

SCR CURRENT PROBLEMS 

 

 The latching current for SCR inserted in between a dc voltage 

source of 200V and load is 100mA. Calculate the minimum width 

gate pulse current required to turn-on this SCR in case the load 

consist of i) L=0.2H;  ii) R=20Ω  in series with L=0.2H 

                       June-10,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 In the thyristor circuit shown in fig1 the thyristor has a latching 

current of 20mA and is fired by a gate pulse of width 50µs, show 

that without the resistance R, the thyristor will fail to remain ON. 

Also find the maximum value of ‘R’ to ensure firing. Jan-10,6M 

 

 

Circuit 

 

 The SCR in the circuit of fig1 has a latching current of 50mA and if 

triggered by a gate pulse width 50µsec. Show that without 

resistance RI the thyristor will fail to remain ON when the gating 

pulse ends. Also find the maximum value of RI to ensure firing. The 

ON-state voltage drop of an SCR can be neglected. 

                 June-09,4M 

Circuit 

 

 Latching current of a SCR, with a dc voltage source of 200V, is 

100mA. Compute the minimum width of gate pulse current 

required to turn-on this SCR, in case the load consists of   i)L=0.2H  

ii)R=20Ω in series with L=0.2H and   iii) R=20Ω in series with 

L=2.0H.                 Jan-08,6M 

 The thyristor is gated with a pulse width of 40µsec. The latching 

current of thyristor is 36mA. For a load of 60Ω and 2H, will the 

thyristor get turned ON? If not, how it can be overcome for the 

given load? Find its value.           June-07,4M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-6 

 

AC VOLTAGE REGULATORS 
 

ON-OFF Control 
 

 

 Draw the circuit diagram of a single phase AC voltage controller 

and explain the principle of ON-OFF control, with the help of 

relevant waveforms. Derive the expression for rms output voltage 

interms of rms supply voltage and duty cycle of the operation of 

the controller.                            

                                     June-10,6M      Jan-04,10M 

 What is an ac voltage regulator(controller)? With the help of 

waveforms, explain ON-OFF control and phase control.  

                 June-09,6M  

 With a circuit diagram and waveforms of gating pulses and 

output voltage, explain the operation of 1-phase ON-OFF type ac 

voltage controller. Derive an expression for Vo(rms).   

                June-08,10M 

 Derive an expression for the rms value of the output voltage f a 

bi-directional ac voltage controller, employing ON-OFF control. 

                   Jan-08,6M 

 Draw the circuit of a single phase ac voltage controller and 

explain the principle of ON-OFF control, with the help of relevant 

waveforms. Derive the expression for the RMS output voltage in 

terms of the RMS supply voltage and the duty cycle of operation 

of the controller.          

                        Jan-05,8M 

 Distinguish between ON-OFF control and phase control of ac 

voltage controller.                Jan-10,4M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What are advantages and disadvantages of ON-OFF control and 

phase control of ac voltage controller?          June-10,8M 

 Compare and contrast ON-OFF control with phase control as 

applied to ac voltage controllers. 

June-05,6M      June-10,6M(IT) 

 Mention the advantages and disadvantages of ON-OFF control 

method of ac voltage control.             Jan-06,3M 

 

ON-OFF Control PROBLEMS : 

 An AC voltage controller has a resistive load of 10Ω and rms input 

voltage 230V, 50Hz. The thyristor switch is ON for 25 cycles & OFF 

for 75 cycles.  

Determine :  i) rms output voltage   ii) input power factor 

        Jan-10,6M      June-10,6M(IT)     June-08,6M 

 An ON-OFF controller with an input of 230V, 50Hz is connected to 

a resistive load of 20Ω, the circuit is operating with the switch ON 

for 30 cycles and OFF for 30 cycles.  

Determine :  i) rms output current   ii) input power factor 

               Jan-09,10M     June-04,4M 

 

PHASE CONTROL (With R-Load) 

 

 With neat circuit diagram and waveforms, explain the working 

principle of 1-phase ac voltage ontroller with R-load (resistive 

load).                      June-10,8M(IT) 

  

 Explain the operation of a single phase directional controller with 

resistive load. Obtain the equation forrms and output voltage. 

Show the waveforms.            June-09,8M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What is a free wheeling diode? What are the advantages of free 

wheeling diode in rectifier circuits feeding inductive load?   

            June-10,10M       June-06,4M  

 What is the use of free wheeling diode in a converter circuit? 

           Jan-10,3M 

 What are the advantages of freewheeling diode? Explain the 

principle of operation of a single phase HWR feeding an RL-load. 

Draw the necessary sketches.            June-07,8M 

 

PHASE CONTROL (With RL-Load) 

 With neat circuit diagram and waveforms derive an expression for 

the RMS valueof output voltage of single phase converter with RL 

load.(Assume discontinuous load current).     

                                       Jan-09,6M 

 With necessary waveforms explain the operation of 1-phase full 

wave controller with inductive load. Derive expressions for rms 

output voltage and rms output current.        June-08,10M 

 Explain the operation of a single-phase phase control type of 

voltage controller with RL load. Give an illustration to show that 

for firing angle ‘α’ less than load angle   , output voltage of the ac 

voltage controller cannot be regulated. 

                    Jan-08,8M 

  With necessary circuit and waveforms, explain the operation 

and fullwave ac voltage controller feeding an RL load. 

                  June-07,8M 

 Explain the various methods of gating an SCR. State why short 

duration pulses are insufficient for an ac voltage controller 

feeding an RL load.             June-07,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 With necessary waveforms, explain the operation of a 1-phase full 

wave controller with inductive load. Derive the expression for rms 

output voltage and rms output current.          Jan-07,10M 

 Why short duration gate pulses are not suitable for bi-directional 

ac voltage controller with inductive loads.   Jan-07,5M 

 Explain why short duration single gate pulses are not suitable for 

triggering thyristors in a full wave ac voltage contoller with 

inductive loads.               Jan-06,6M 

 What is the use of freewheeling diode in converter. Explain the 

principle operation of single phase FWR feeding with RL load. 

Draw the relevant sketch and waveforms.        June-09,6M 

 Explain the working of a single phase full converter feeding highly 

inductive load. Derivean expression for average output voltage. 

           June-06,8M 

 

PROBLEMS : 

 For the ac voltage controller shown in the following fig 1, the delay 

angles of thyristor are equal and α1= α2=2π/3. Determine the: 

i) RMS O/P voltage 

ii) Input power factor 

iii) Average and RMS current of the thyristors. 

           June-10,12M 

CIRCUIT 

 

http://arunkumarnotes.ezimbo.com
ht

tp
://

ar
un

ku
m

ar
no

te
s.

ez
im

bo
.c

om
/



     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 The single phase full wave ACVC in fig1, operates on a single 

phase supply voltage of 230V rms at 50Hz. If the triac is triggered 

at a delay angle of α(Alpha)= 450 during both the half cycles of 

the input supply, calculate 

i) rms value of the putput voltage 

ii) I0(rms) through the heater element 

iii) Average value of the triac current 

iv) rms value of triac current 

      June-09,6M 

 

    Circuit 

 

 

 

 A 1-phase full wave ac voltage controller in fig 1 has a resistive 

load of R=10Ω and the input voltage is Vs=120V(rms), 60Hz. The 

delay angles of thyristors T1, T2 are equal :  α1= α2= π/2.  

Determine :  

i) the rms output voltage ‘Vo’ 

ii) the input power factor PF, 

iii) the average current of thyristors IA, and  

iv) the rms current of thyristor ‘IR’                June-08,6M 

 A single phase full wave voltage controller has an input voltage of 

230v and a load having R=4Ω and L=22mH. The frequency is 

50Hz. The firing angles are 600 for both thyristors.  

Find  i) Conduction angle of thyristors and  

          ii) rms output voltgage.        

   Jan-08,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 A 1-phase full wave ac voltage controller supplies a resistive load 

of R=10Ω from an input voltage Vs=200v, 60Hz. The delay angles 

of the thyristors are equal,  

Determine :    

i) the rms output voltage 

ii) the input p.f. and 

iii) Average current of thyristors 

iv) RMS current of thyristors      Jan-07,5M 

 A singlephase full wave ac voltage controller using two thyristors 

in antiparallel has a resistive load of R=1.5Ω and the input voltage 

is 120V(rms), 50Hz. If the desired output power is Po=4.53kW, 

determine : 

i) The delay angles of the thyristors T1 and T2 

ii) The rms output voltage and output currentthe input power 

factor, PF and 

iii) The rms current of each thyristor.           Jan-06,11M

  

 A single phase half wave ac voltage controller shown in the 

following figure feeds power to a resistive load of 6Ω from 230V, 

50Hz source. The firing angle of SCR is α= π/2.  

Calculate : 

i) RMS value of output voltage 

ii) Input power factor 

iii) Average input current. 

Derive any formulae for atleast two sub division       

June-05,10M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 The single phase full wave ac voltage controller operates on a 

single phase voltage of 230V RMS, at 50Hz. If the triac is triggered 

at a  delay angle of 450, driving both the half cycles of input 

supply. Calculate 

i) RMS value of output voltage 

ii) RMS value of current through the heater 

iii) Average value of triac current 

iv) RMS value of triac current 

v) Input PF. 

Derive any expression used.            Jan-05,12M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-7 

DC CHOPPERS 

 

STEP-UP CHOPPERS 
 

 What is chopper? Explain the principle of step-up chopper with 

relevant equations.            June-10,10M 

 Explain the principle of operation of a step up chopper with 

suitable circuit diagram and waveforms. Derive the expression for 

average output voltage to step up chopper.                    Jan-10,10M 

 Obtain an expression for the output voltage for a step up 

chopper. Explain how duty cycle is controlled.         June-10,10M(IT) 

 Obtain expression for the output voltage for a step up chopper. 

Explain how duty cycle is controlled.          June-07,8M 

 Explain the principle of operation of a step up chopper. 

Jan-07,6M 

 

STEP-DOWN CHOPPERS 

 Describe the operation of step-down chopper with RL load. Derive 

an expression for maximum ripple of continous current.   

    June-08,10M 

 With the help of a circuit diagram and waveforms explain the 

working of a DC chopper. Derive an expression for  

i) Output voltage  ii) Output power       June-06,12M 

 With the help of a neat circuit diagram explain the principle of a  

step down chopper.                          Jan-06,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 With the aid of a basic circuit and waveform explain the basic 

principles of operation of a step-down chopper with resistive load. 

Obtain the expressions for  

iii) DC O/P voltage   ii) O/P power    iii) Chopper efficiency 

         Jan-05,10M 

 With circuit diagram, equivalent circuit and waveforms of load 

voltage and load current, discuss the operation of a step doewn dc 

chopper with R-L load. Distinguish between continuous and 

discontinuous current modes of operation.      June-04,10M  

 

 

 

 Explain how the principle of a step-up chopper can be used to 

transfer energy from a low voltage dc source to a high voltage dc 

source.                 Jan-06,7M 

 

 

THYRISTOR  IMPULSE COMMUTATOR 

 Explain the working principle of IMPULSE commutated thyristor 

chopper with necessary circuit diagrams and waveforms 

          June-10,10M(IT) 

 With neat circuit, explain the working principle of impulse 

commutated thristor chopper.                     Jan-09,8M 

 With the help of necessary mode equivalent circuits and 

waveforms, explain the operation of an impulse commutated 

chopper.                Jan-07,14M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

CLASSIFICATION OF CHOPPERS 

 Give the classification of chopper. Explain briefly each one of 

them.              June-10,10M 

 Explain how the choppers are classified with reference to load 

voltage and load current.               Jan-106M      June-06,8M 

 What is chopper? Classify and explain the different types of 

chopper with each circuit diagrams.         June-09,6M 

 Explain brefly how choppers are classified.                       Jan-09,4M 

 Explain in detail how choppers are classified. 

June-08,10M      June-05,10M 

 Classify the choppers and explain the different types of chopper 

circuits.                Jan-08,10M 

 Explain how the DC choppers are classified, with reference to load 

voltage and load current, write the circuit of class-B,class-C and 

class-D choppers and briefly explain to show the type of load 

voltage and load current waveform they give.        Jan-05,10M 
 

CLASS-E CHOPPER 

 Explain the working principle of a four quadrant chopper with 

the necessary circuit diagram.            June-10,10M(IT) 

 With the help of a ciruit and quadrantal diagrams, explain the 

working of a class-E chopper. Mention the devices that gives path 

for the current in each quadrant.          June-09,8M 

 With the help of circuit and quadrantal diagrams, explain the 

working of a class-E chopper. Mention the devices that provide 

path for the current in each quadrant.          Jan-08,10M 

 Draw the schematic circuit of a class-E four quadrant dc chopper 

and mention the devices that provide the path for current in the 

first and third quadrants of operation.         June-04,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

CHOPPERS PROBLEMS 
 

 A dc chopper has a resistive load of 20Ω and input voltage 220V. 

When the chopper is ON its voltage drop is 1.5V and chopping 

frequency is 10KHz. If the duty cycle is 80% determinethe average 

output voltage and rms output voltage.                    Jan-10,4M 

 For the step down chopper circuits, the duty cycle K=0.5, chopping 

frequency f=5KHz, Vs=220v, R=10Ω, L=15.5mH and F=20v. 

Determine 

i) Minimum instantaneous load current 

ii) Peak instantaneous load current 

iii) Maximum peak to peak current in the load 

iv) Average load current 

v) RMS load current.             June-10,10M(IT) 

 In the chopper circuit of fig1, the averageoutput voltage is 110v. 

The voltage drop across the chopper switch when it is ON i.e. 

Vs=2V. If the load resistance R=10Ω, f=1.5KHz and duty cycle 

∂=50%, calculate : 

i) The dc input voltage to the chopper 

ii) The rms output voltage 

iii) The chopper efficiency 

iv) Input resistance of chopper           June-09,6M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 A DC chopper shown in figure1 has a resistive load of 10Ω and the 

input voltage Vs=200V. When the chopper switch is ON, its 

voltage drop is 2V and the chopping frequency is 1KHz. If the duty 

cycle is 50%, determine  

i) Average output voltage 

ii) RMS output voltage 

iii) The chopper frequency, 

iv) The effective input resistance of the chopper.             Jan-09,8M 

 

Circuit 

 

 

 

 A chopper is feeding an R-L load as shown in the figure1, Vs=220v, 

R=5Ω, L=7.5mH, f=1KHz, ∂=0.5, and E=0volts. Calculate 

i) Minimum instantaneous load current IMin 

ii) Peak instantaneous load current IMax 

iii) Maximum peak to peak load ripple current 

iv) Average value of load current 

v) rms load current Io(rms)           June-08,10M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 The chopper in fig1 has a load resistance R=0.25Ω,  input voltage 

Vs=550V, and battery voltage E=0V. The average load current 

Ia=200A, and chopping frequency f=250Hz. Use the average 

output voltage to calculate the load inductance ‘L’ which would 

limit the maximum load ripple current to 10% of Ia. 

   June-08,10M 

 

Circuit 

 

 A chopper is feeding an RL load as shown in figure1. The chopper 

frequency is 1KHz and duty cycle K=0.5. Calculate 

i) the minimum instantaneous load current 

ii) the peak instantaneous load current 

iii) the average value of load current 

iv) the rms load current 

v) the rms chopper input current           Jan-08,10M 

 

Circuit 

 

 In a step down chopper, the source voltage is 220V DC. The load 

circuit parameters are R=10Ω and L=5mH. If the chopper is 

operating at a frequency of 200Hz and the ON/OFF ratio of the 

chopper is 2:1, calculate 

i) The average load current 

ii) The maximum and minimum values of instantaneous load 

current under steady state conditions.             Jan-06,7M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 For a type A chopper circuit, Edc=220v, f=500Hz, duty cycle K=0.3 

and load R=1Ω, L=3mH and E=23volts. Compare the following 

quantities  

i) Check whether the conversion is continuous or not 

ii) Average output current 

iii) IMax and IMin              June-05,6M 

 

 For an ideal type class A chopper circuit Vs=220volts, R=5Ω, 
L=7.5mH, f=1KHz and E=0. Duty cycle K=0.5, calculate 

i) Imin and Imax 

ii) Average and rms value of load current 

iii) Effective input resistance of chopper 

iv) Rms chopper current 

                    June-05,10M 

 

Circuit 

 

 

 Consider the switch, to be ideal in the circuit of fig1, determine : 

ii) The duty cycle, k for whichthe output average dc voltage and 

rms voltage are equal 

iii) The chopper efficiency           June-04,4M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-1   

 

Power semiconductor devices 

Power electronic circuits or Converters 

 Explain in brief the different types of power electronic converter 

circuit and mention the type of input supply and its related output 

in each case. Also indicate two application in each case 

Jan-10,10M 

 Mention and explain the different ypes of power electronic circuits 

and draw their input/output characteristics.         June-10,8M 

 List the major type of power electronic circuits and mention in each 
case the type of input supply given and the output obtained 

June-08,8M 

 Mention and explain the different types of power electronic circuit 

and draw their input/output characteristics.Mention and explain 

the different types of power electronic converter system. Draw their 

output/input characteristics.                                                  June-07,8M 

 Explain briefly the different types of thyristor power converters 

and mention two applications of each.                Jan-09,9M 

 Give a list of power electronic circuits for different input/output 

requirements                   Jan-07,5M 

 Mention at least four power electronic circuits; indicate their 

inputs and outputs with one applications ofeach type.  

June-06,6M 

ARUNKUMAR G M.Tech 
Lecturer in E&CE Department  
S.T.J.I.T., Ranebennur
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What is power converter? List the different types of power 

converters and mention their conversion functions.         Jan-06,7M 

 List the different types of power electronic circuits.       June-05,4M 

 List the major types of power electronic circuits and mention in 
each case, the type of input supply given and the output we get                

June-04,6M 

 Explain briefly the different types of thyristor power converters 

and mention two applications of each           Jan-09,9M 

 List the different types of power electronic circuits and converter 

circuit and their pplications.           June-08,6M 

 

Control characteristics of power semiconductor devices 

 Explain the control characteristics of SCR and GTO with circuit 

diagrams and waveforms of control signal and output voltage. 

Jan-10,8M 

 With neat circuit and waveforms of control signal and output 

voltage, explain the control characteristics of IGBT and SCR. 

Jan-09,8M 

 Explain control characteristics of GTO, MCT, SITH with the help of 

waveforms and circuit diagrams.             June-08,M 

 With circuit diagram and waveforms of control signal and output 

voltage, explain the control characteristics of SCR and MOSFET.  

                                                                                                    June-04,8M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Input/Output Characteristics of power semiconductor devices 

 Write the characteristics features of following power devices. 

i) SCR ii) TRIAC  iii) LASCR  iv) MCT  v) SITH 

June-10,10M 

 List out and explain the different types of power electronic 

converters. Show their output input characteristics.        June-09,8M 

 Plot the input and output characteristics of any four power 

semiconductor devices.             June-08,8M 

 Draw the input and output characteristics of four of the following 

devices: 

i)BJT  ii) MOSFET  iii) IGBT  iv) UJT v) SCR 

                                                                                                    June-06,8M 

 Give the characteristics features of the following devices: 

i) MOSFET  ii) TRIAC  iii) GTO  iv) RCT 

Jan-08,8M 

PERIPHERALS EFFECTS 

 What are the peripherals effects of power electronic circuit? What 

are the remedies for them?             Jan-06,5M 

 What are the advantages of static power converters? Mention the 

peripheral (terminal) effects of such staticpower converters.  

June-10,10M 

 Discuss the peripheral effects of power electronics equipments 

Jan-07,5M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What are the peripheral effects of power converter system. 

June-07,4M 

 Explain the peripheral effects caused by power electronic 

converters.                Jan-08,6M 

 What are peripheral effects of a power converter system? 

June-10,4M(IT)     June-09,4M 

 What are the peripheral effects of power electronic circuits on load 

and source?                Jan-09,3M

   

 What are the advantages of static power converters? Mention the 

peripheral effects of such static power converters.          June-08,6M 

 What are the peripheral effects of power electronic components 

and equipments? How to eliminate them?                       June-08,6M 

 

APPLICATIONS, ADVANTAGES & DISADVANTAGES 

 List out some applications of power controller.                 June-10,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-2 

 

POWER TRANSISTORS 
 

MOSFET :- 

 Discuss steady state characteristics power MOSFETs compare this 

with characteristics of power BJT.         June-10,10M 

 Sketch the structure of n-channel enhancement type MOSFET and 

explain its working principle. Also daw its transfer characteristics. 

Jan-09,8M 

 With the help of switching waveforms explain the switching times 

of a power MOSFET.              June-08,7M 

 Draw the switching model and switching waveforms of a power 

MOSFET. Define the different switching times.               June-06,6M

    

 With the help of switching waveforms explain the switching times 

of power MOSFET               Jan-06,7M 

 Sketch the output characteristics of enhancement type MOSFET. 

What are the differences in control of BJT and MOSFET? 

                                                                                                      June-04,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

BJT  

 Explain the switching characteristics of BJT, with the neat 

wavefirm.        June-10,8M(IT) 

 With necessay waveforms, explain the switching performance of 

power BJT.              June-09,7M 

 Name and explain various switching limits in case of power BJY’s. 

With a circuit diagram, explain anisaturation control ofBJT. 

Mention the improvement and drawback of this arrangement 

June-08,8M 

 Sketch and explain the switching characteristics of power BJT. The 

sketch should have the waveforms of    i) VBE ii) IB  iii) IC 

Jan-08,6M 

 With the necessary waveforms explain the switching characterstics 

of a power transistor.             June-07,7M 

 With model and waveforms, explain how the internal 

capacitances of the transistor influence the switching 

characteristics of the transistor.       

                      Jan-07,10M 

 Explain the important characteristicss features of power 

transistors. With the aid of output and transfer characteristics 

discuss the different operating regions of a power BJT  

Jan-05,10M 

 Explain the terms over drive factor (ODF) and forced beta (βf) for 

a power transistor in switching applications        June-08,4M 

 What is secondary breakdown?             Jan-10,2M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

TRANSISTOR SWITCHING PROBLEMS. 

 The beta(β) bipolar transistor shown in fig1 below varies from 12 to 

75. The load resistance RC=1.5Ω . The dc supply voltage is VCC=40V 

and input voltage to the  base circuit VB=6V, if VCE(sat)=1.6v, 

RB=0.7Ω. Determine : 

i) Overide factor (ODF) 

ii) The forced β and 

iii) The power loss in the transistor PT.       June-10,10M 

 

 

Circuit 

 

 For the switching circuit shown in fig1 calculate : 

 I) the forced β of transistor 

 The minimum ODF if the manufacturer specified β is 10 

 The power loss PT of the transistor.             Jan-10,6M 

 

Circuit 

 

 In the circuit of fig1, the BJT has β in the ange 10 to 25. If 

VCC=230V, RC=12, VBB=15v, VCE(sat)=1.2v and VBE(sat)=1.8v, calculate : 

i) the value of RB required to move the transistor into saturation 

with an ODF of 6Ω 

ii) forced beta βf 

iii) total power dissipation           June-09,6M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 A transistor switch of fig1 has β in the range of 8 to 40. Calculate  

i)The value of RB that results in saturation with a overide factor    

    of 5.   

ii) The forced βf and 

i) The power loss in the BJT.    

June-04,6M     June-08,7M     Jan-07,8M 

 

 

Circuit 

 

 

 A power BJT is connected as a switch as in fig1 with the following 

data calculate : 

i) The value of RB that will result in saturaton with an over drive 

factor of 20.  

ii) Power loss in the transistor           June-06,8M 

 

circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

IGBT :- 

 Give the construction, static characteristics and applications of 

IGBT                       Jan-08,6M 

 With the necessay sketches, explain the switching characteristics of 

an IGBT                June-07,7M 

 

ANTISATURATION 

 What is the necessity of base drive control in high power 

transistor? Explain proportional base and anti-saturation control.      

June-09,8M 

 Explain how antisaturation base control improves the switching 

performance of a BJT.            June-08,6M 

 What is the need of a base drive control in a power transistor? 

Explain proportional and antisaturation control.        June-07,8M 

 Explain the antisaturation control techniques used to improve the 

switching speed of a power BJT.            Jan-07,6M 

 Explain how antisaturation base control techniques used to 

improve the performance of BJT.                    Jan-06,6M 

 Describe briefly the various base drive control methods used in 

junction transistors            June-05,10M 

 With a circuit diagram, explain antisaturation control of BJT. 

Mention the improvement and drawback of this arrangement. 

June-04,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Antisaturation PROBLEMS- 

 The collector clamping circuit of fig1 has VCC=100v, RC=1.5Ω, 

Vd1=2.1v, Vd2=0.9v,  VBE=0.7v, VB=15vv and RB=2.5Ω and β=16. 

Calculate 

i) the collector current without clamping  

i) the collector-emitter clamping voltage, VCE and  

ii) the collector current with clamping.          Jan-08,6M 

 

 

Circuit 

 

ISOLATION 

 What is the need for isolation of gate drive circuits? Discuss the 

different methods of providing isolation of gate drive circuits from 

power circuit.                  Jan-108M 

 With relevant diagrams, discuss the method for providing 

isolation of gate/base drive control in power circuits and what are 

its limitation?              June-09,7M 

 Explain different methods of providing gate and base drive 

isolation.                June-08,8M 

 What is the need of a base drive control in a power transistor? 

Explain proportional and antisaturation control.        June-07,8M 

 Discuss methods of providing isolation of gate/base circuits from 

power circuits.                Jan-07,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 Discuss methods for providing isolation of gate/base circuits from 

power circuits, with circuit diagrams.         June-04,8M 

 

COMPARISIONS 

 Compare the characteristic of power MOSFET ang IGBT 

                                      June-10,4M 

 Compare an SCR with BJT              Jan-10,6M 

 Compare BJT, MOSFET and SCR with reference to power switching 

applications.              June-06,6M 

 Give the comparison between SCR, MOSFET and IGBT              

June-07,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-2 

 

THYRISTORS 

 Define the following term with respect to SCR: 

i) Latching current iii) Turn-on time 

ii) Holding current iv) Turn-off time                      June-10,8M 

 With neat sketch, explain the static V-I characteristics of an SCR? 

What are the significance of Latching current, Holding current 

and Break over voltage.             Jan-09,8M       Jan-05,8M  

 Sketch the static V-I characteristics of an SCR and explain : 

i) Latching current iii) Break over voltage 

ii) Holding current              

June-10,8M(IT)      June-08,7M      June-07M 

 

 Distinguish between :              Jan-08,6M 

i) Latching current and Holding current 

ii) Converter grade thyristor and Inverter grade thyristor. 

iii) Thyristor turn-off time and circuit turn-off time         

 

 Distinguish between :              Jan-06,4M 

i) Latching current and Holding current 

ii)  Converter grade thyristor and Inverter grade thyristor. 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

TWO TRANSISTOR ANALOGY (SCR) 

 

 Explain the turn-on mechanism of a thyristor using two transistor 

analogy and derive an expression for the anode current in terms 

of transistor parameters.               Jan-10,8M 

 Usingthe Two transistor model, explain how a small gate current 

can turn on an SCR 

June-10,6M      June-08,6M      June-04,6M 

 With help of two transistor model of an SCR, derive the expression 

for anode current. There from explain the switching action and 

significance of Gate control.           June-09,8M 
 

 Using two transistor analogy, derive an expression for anode 

current of SCR.                        Jan-09,8M 

 Explain the principle of an SCR using two transistor model. 

Jan-07,6M     June-08,6M 

 Using two transistor model, explain the switching action of a 

thyistor and significance of gate control. Also derive an expression 

for the anode current.       Jan-08,8M 

 Using two transistor model, explain the the turn-ON mechanism 

of a SCR. Derive an expression for anode current in terms of 

transistor parameters.            June-06,8M 

 Explain the different types pf turn-ON methods(triggering 

mechanisms) used to switch-ON a thyristor device. Use the two 

transistor model of a thyristor as the basis to explain the switching 

behaviour of the thyristor.            Jan-05,10M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

SCR Turn-ON and Turn-OFF Characteristics 

 

 Explain the turn-ON nd turn-OFF characteristics of the SCR  

                                          June-05,8M 

 Define turn-OFF time of thyristor and mention any two factors 

that affect it.                                                                           Jan-06,3M 

 

Methods of SCR Turn-ON : 

 

 Explain the various methods of turn-ON of our SCR   

                                            June-10,6M(IT) 

 Mention the different turn-ON methods employed to switch-ON 

SCR. Explain with waveforms, the resistancetriggering circuit to 

Turn-ON the SCR in the phase control circuit.               June-09,10M 

 Explain the various methodsof Turn-ON of an SCR and mention 

the advantages of gate triggering.                    June-07,8M 

 

dv/dt and di/dt protection : 

 

 What is the need of di/dt protection and dv/dt protection? Explain 

how protection is provided.                             June-10,4M 

 What is the need for protection of thyristors? Explain how 

thyristors are protected against high di/dt and high dv/dt 

          June-08,7M        Jan-07,7M 

 

dv/dt and di/dt PROBLEMS  
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

SCR FIRING or TRIGGERING circuits  

 

 With the help of neat circuit diagram and waveforms, explain RC 

firing circuit used with half controlled rectifier    

                                                  June-10,6M 

 Mention the different turn-ON methods employed to switch ON 

SCR. Explain with waveforms, the resistance triggering circuits to 

turn-ON SCR in the phase control circuit.         Jan-09,10M 

 With a circuit diagram and waveforms explain RC-triggering 

circuit.               June-06,4M  

 With circuit diagrams and waveforms, discuss the operation of RC 

firing circuit for a half wave SCR controlled rectifier.  

June-04,8M 

 With relevant circuit diagram and waveforms, explain the UJT 

relaxation oscillator.       Jan-10,6M 

 Brief the working principle of a UJT relaxation oscillator with the 

help of a circuit diagram and show period of oscillation           

T= RC loge(1/1-n).             June-08,6M 

 

 

 

SCR CURRENT PROBLEMS 

 

 The latching current for SCR inserted in between a dc voltage 

source of 200V and load is 100mA. Calculate the minimum width 

gate pulse current required to turn-on this SCR in case the load 

consist of i) L=0.2H;  ii) R=20Ω  in series with L=0.2H 

                       June-10,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 In the thyristor circuit shown in fig1 the thyristor has a latching 

current of 20mA and is fired by a gate pulse of width 50µs, show 

that without the resistance R, the thyristor will fail to remain ON. 

Also find the maximum value of ‘R’ to ensure firing. Jan-10,6M 

 

 

Circuit 

 

 The SCR in the circuit of fig1 has a latching current of 50mA and if 

triggered by a gate pulse width 50µsec. Show that without 

resistance RI the thyristor will fail to remain ON when the gating 

pulse ends. Also find the maximum value of RI to ensure firing. The 

ON-state voltage drop of an SCR can be neglected. 

                 June-09,4M 

Circuit 

 

 Latching current of a SCR, with a dc voltage source of 200V, is 

100mA. Compute the minimum width of gate pulse current 

required to turn-on this SCR, in case the load consists of   i)L=0.2H  

ii)R=20Ω in series with L=0.2H and   iii) R=20Ω in series with 

L=2.0H.                 Jan-08,6M 

 The thyristor is gated with a pulse width of 40µsec. The latching 

current of thyristor is 36mA. For a load of 60Ω and 2H, will the 

thyristor get turned ON? If not, how it can be overcome for the 

given load? Find its value.           June-07,4M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-6 

 

AC VOLTAGE REGULATORS 
 

ON-OFF Control 
 

 

 Draw the circuit diagram of a single phase AC voltage controller 

and explain the principle of ON-OFF control, with the help of 

relevant waveforms. Derive the expression for rms output voltage 

interms of rms supply voltage and duty cycle of the operation of 

the controller.                            

                                     June-10,6M      Jan-04,10M 

 What is an ac voltage regulator(controller)? With the help of 

waveforms, explain ON-OFF control and phase control.  

                 June-09,6M  

 With a circuit diagram and waveforms of gating pulses and 

output voltage, explain the operation of 1-phase ON-OFF type ac 

voltage controller. Derive an expression for Vo(rms).   

                June-08,10M 

 Derive an expression for the rms value of the output voltage f a 

bi-directional ac voltage controller, employing ON-OFF control. 

                   Jan-08,6M 

 Draw the circuit of a single phase ac voltage controller and 

explain the principle of ON-OFF control, with the help of relevant 

waveforms. Derive the expression for the RMS output voltage in 

terms of the RMS supply voltage and the duty cycle of operation 

of the controller.          

                        Jan-05,8M 

 Distinguish between ON-OFF control and phase control of ac 

voltage controller.                Jan-10,4M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What are advantages and disadvantages of ON-OFF control and 

phase control of ac voltage controller?          June-10,8M 

 Compare and contrast ON-OFF control with phase control as 

applied to ac voltage controllers. 

June-05,6M      June-10,6M(IT) 

 Mention the advantages and disadvantages of ON-OFF control 

method of ac voltage control.             Jan-06,3M 

 

ON-OFF Control PROBLEMS : 

 An AC voltage controller has a resistive load of 10Ω and rms input 

voltage 230V, 50Hz. The thyristor switch is ON for 25 cycles & OFF 

for 75 cycles.  

Determine :  i) rms output voltage   ii) input power factor 

        Jan-10,6M      June-10,6M(IT)     June-08,6M 

 An ON-OFF controller with an input of 230V, 50Hz is connected to 

a resistive load of 20Ω, the circuit is operating with the switch ON 

for 30 cycles and OFF for 30 cycles.  

Determine :  i) rms output current   ii) input power factor 

               Jan-09,10M     June-04,4M 

 

PHASE CONTROL (With R-Load) 

 

 With neat circuit diagram and waveforms, explain the working 

principle of 1-phase ac voltage ontroller with R-load (resistive 

load).                      June-10,8M(IT) 

  

 Explain the operation of a single phase directional controller with 

resistive load. Obtain the equation forrms and output voltage. 

Show the waveforms.            June-09,8M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 What is a free wheeling diode? What are the advantages of free 

wheeling diode in rectifier circuits feeding inductive load?   

            June-10,10M       June-06,4M  

 What is the use of free wheeling diode in a converter circuit? 

           Jan-10,3M 

 What are the advantages of freewheeling diode? Explain the 

principle of operation of a single phase HWR feeding an RL-load. 

Draw the necessary sketches.            June-07,8M 

 

PHASE CONTROL (With RL-Load) 

 With neat circuit diagram and waveforms derive an expression for 

the RMS valueof output voltage of single phase converter with RL 

load.(Assume discontinuous load current).     

                                       Jan-09,6M 

 With necessary waveforms explain the operation of 1-phase full 

wave controller with inductive load. Derive expressions for rms 

output voltage and rms output current.        June-08,10M 

 Explain the operation of a single-phase phase control type of 

voltage controller with RL load. Give an illustration to show that 

for firing angle ‘α’ less than load angle   , output voltage of the ac 

voltage controller cannot be regulated. 

                    Jan-08,8M 

  With necessary circuit and waveforms, explain the operation 

and fullwave ac voltage controller feeding an RL load. 

                  June-07,8M 

 Explain the various methods of gating an SCR. State why short 

duration pulses are insufficient for an ac voltage controller 

feeding an RL load.             June-07,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 With necessary waveforms, explain the operation of a 1-phase full 

wave controller with inductive load. Derive the expression for rms 

output voltage and rms output current.          Jan-07,10M 

 Why short duration gate pulses are not suitable for bi-directional 

ac voltage controller with inductive loads.   Jan-07,5M 

 Explain why short duration single gate pulses are not suitable for 

triggering thyristors in a full wave ac voltage contoller with 

inductive loads.               Jan-06,6M 

 What is the use of freewheeling diode in converter. Explain the 

principle operation of single phase FWR feeding with RL load. 

Draw the relevant sketch and waveforms.        June-09,6M 

 Explain the working of a single phase full converter feeding highly 

inductive load. Derivean expression for average output voltage. 

           June-06,8M 

 

PROBLEMS : 

 For the ac voltage controller shown in the following fig 1, the delay 

angles of thyristor are equal and α1= α2=2π/3. Determine the: 

i) RMS O/P voltage 

ii) Input power factor 

iii) Average and RMS current of the thyristors. 

           June-10,12M 

CIRCUIT 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 The single phase full wave ACVC in fig1, operates on a single 

phase supply voltage of 230V rms at 50Hz. If the triac is triggered 

at a delay angle of α(Alpha)= 450 during both the half cycles of 

the input supply, calculate 

i) rms value of the putput voltage 

ii) I0(rms) through the heater element 

iii) Average value of the triac current 

iv) rms value of triac current 

      June-09,6M 

 

    Circuit 

 

 

 

 A 1-phase full wave ac voltage controller in fig 1 has a resistive 

load of R=10Ω and the input voltage is Vs=120V(rms), 60Hz. The 

delay angles of thyristors T1, T2 are equal :  α1= α2= π/2.  

Determine :  

i) the rms output voltage ‘Vo’ 

ii) the input power factor PF, 

iii) the average current of thyristors IA, and  

iv) the rms current of thyristor ‘IR’                June-08,6M 

 A single phase full wave voltage controller has an input voltage of 

230v and a load having R=4Ω and L=22mH. The frequency is 

50Hz. The firing angles are 600 for both thyristors.  

Find  i) Conduction angle of thyristors and  

          ii) rms output voltgage.        

   Jan-08,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 A 1-phase full wave ac voltage controller supplies a resistive load 

of R=10Ω from an input voltage Vs=200v, 60Hz. The delay angles 

of the thyristors are equal,  

Determine :    

i) the rms output voltage 

ii) the input p.f. and 

iii) Average current of thyristors 

iv) RMS current of thyristors      Jan-07,5M 

 A singlephase full wave ac voltage controller using two thyristors 

in antiparallel has a resistive load of R=1.5Ω and the input voltage 

is 120V(rms), 50Hz. If the desired output power is Po=4.53kW, 

determine : 

i) The delay angles of the thyristors T1 and T2 

ii) The rms output voltage and output currentthe input power 

factor, PF and 

iii) The rms current of each thyristor.           Jan-06,11M

  

 A single phase half wave ac voltage controller shown in the 

following figure feeds power to a resistive load of 6Ω from 230V, 

50Hz source. The firing angle of SCR is α= π/2.  

Calculate : 

i) RMS value of output voltage 

ii) Input power factor 

iii) Average input current. 

Derive any formulae for atleast two sub division       

June-05,10M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 The single phase full wave ac voltage controller operates on a 

single phase voltage of 230V RMS, at 50Hz. If the triac is triggered 

at a  delay angle of 450, driving both the half cycles of input 

supply. Calculate 

i) RMS value of output voltage 

ii) RMS value of current through the heater 

iii) Average value of triac current 

iv) RMS value of triac current 

v) Input PF. 

Derive any expression used.            Jan-05,12M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

Chapter-7 

DC CHOPPERS 

 

STEP-UP CHOPPERS 
 

 What is chopper? Explain the principle of step-up chopper with 

relevant equations.            June-10,10M 

 Explain the principle of operation of a step up chopper with 

suitable circuit diagram and waveforms. Derive the expression for 

average output voltage to step up chopper.                    Jan-10,10M 

 Obtain an expression for the output voltage for a step up 

chopper. Explain how duty cycle is controlled.         June-10,10M(IT) 

 Obtain expression for the output voltage for a step up chopper. 

Explain how duty cycle is controlled.          June-07,8M 

 Explain the principle of operation of a step up chopper. 

Jan-07,6M 

 

STEP-DOWN CHOPPERS 

 Describe the operation of step-down chopper with RL load. Derive 

an expression for maximum ripple of continous current.   

    June-08,10M 

 With the help of a circuit diagram and waveforms explain the 

working of a DC chopper. Derive an expression for  

i) Output voltage  ii) Output power       June-06,12M 

 With the help of a neat circuit diagram explain the principle of a  

step down chopper.                          Jan-06,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 With the aid of a basic circuit and waveform explain the basic 

principles of operation of a step-down chopper with resistive load. 

Obtain the expressions for  

iii) DC O/P voltage   ii) O/P power    iii) Chopper efficiency 

         Jan-05,10M 

 With circuit diagram, equivalent circuit and waveforms of load 

voltage and load current, discuss the operation of a step doewn dc 

chopper with R-L load. Distinguish between continuous and 

discontinuous current modes of operation.      June-04,10M  

 

 

 

 Explain how the principle of a step-up chopper can be used to 

transfer energy from a low voltage dc source to a high voltage dc 

source.                 Jan-06,7M 

 

 

THYRISTOR  IMPULSE COMMUTATOR 

 Explain the working principle of IMPULSE commutated thyristor 

chopper with necessary circuit diagrams and waveforms 

          June-10,10M(IT) 

 With neat circuit, explain the working principle of impulse 

commutated thristor chopper.                     Jan-09,8M 

 With the help of necessary mode equivalent circuits and 

waveforms, explain the operation of an impulse commutated 

chopper.                Jan-07,14M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

CLASSIFICATION OF CHOPPERS 

 Give the classification of chopper. Explain briefly each one of 

them.              June-10,10M 

 Explain how the choppers are classified with reference to load 

voltage and load current.               Jan-106M      June-06,8M 

 What is chopper? Classify and explain the different types of 

chopper with each circuit diagrams.         June-09,6M 

 Explain brefly how choppers are classified.                       Jan-09,4M 

 Explain in detail how choppers are classified. 

June-08,10M      June-05,10M 

 Classify the choppers and explain the different types of chopper 

circuits.                Jan-08,10M 

 Explain how the DC choppers are classified, with reference to load 

voltage and load current, write the circuit of class-B,class-C and 

class-D choppers and briefly explain to show the type of load 

voltage and load current waveform they give.        Jan-05,10M 
 

CLASS-E CHOPPER 

 Explain the working principle of a four quadrant chopper with 

the necessary circuit diagram.            June-10,10M(IT) 

 With the help of a ciruit and quadrantal diagrams, explain the 

working of a class-E chopper. Mention the devices that gives path 

for the current in each quadrant.          June-09,8M 

 With the help of circuit and quadrantal diagrams, explain the 

working of a class-E chopper. Mention the devices that provide 

path for the current in each quadrant.          Jan-08,10M 

 Draw the schematic circuit of a class-E four quadrant dc chopper 

and mention the devices that provide the path for current in the 

first and third quadrants of operation.         June-04,6M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

CHOPPERS PROBLEMS 
 

 A dc chopper has a resistive load of 20Ω and input voltage 220V. 

When the chopper is ON its voltage drop is 1.5V and chopping 

frequency is 10KHz. If the duty cycle is 80% determinethe average 

output voltage and rms output voltage.                    Jan-10,4M 

 For the step down chopper circuits, the duty cycle K=0.5, chopping 

frequency f=5KHz, Vs=220v, R=10Ω, L=15.5mH and F=20v. 

Determine 

i) Minimum instantaneous load current 

ii) Peak instantaneous load current 

iii) Maximum peak to peak current in the load 

iv) Average load current 

v) RMS load current.             June-10,10M(IT) 

 In the chopper circuit of fig1, the averageoutput voltage is 110v. 

The voltage drop across the chopper switch when it is ON i.e. 

Vs=2V. If the load resistance R=10Ω, f=1.5KHz and duty cycle 

∂=50%, calculate : 

i) The dc input voltage to the chopper 

ii) The rms output voltage 

iii) The chopper efficiency 

iv) Input resistance of chopper           June-09,6M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 A DC chopper shown in figure1 has a resistive load of 10Ω and the 

input voltage Vs=200V. When the chopper switch is ON, its 

voltage drop is 2V and the chopping frequency is 1KHz. If the duty 

cycle is 50%, determine  

i) Average output voltage 

ii) RMS output voltage 

iii) The chopper frequency, 

iv) The effective input resistance of the chopper.             Jan-09,8M 

 

Circuit 

 

 

 

 A chopper is feeding an R-L load as shown in the figure1, Vs=220v, 

R=5Ω, L=7.5mH, f=1KHz, ∂=0.5, and E=0volts. Calculate 

i) Minimum instantaneous load current IMin 

ii) Peak instantaneous load current IMax 

iii) Maximum peak to peak load ripple current 

iv) Average value of load current 

v) rms load current Io(rms)           June-08,10M 

 

Circuit 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 The chopper in fig1 has a load resistance R=0.25Ω,  input voltage 

Vs=550V, and battery voltage E=0V. The average load current 

Ia=200A, and chopping frequency f=250Hz. Use the average 

output voltage to calculate the load inductance ‘L’ which would 

limit the maximum load ripple current to 10% of Ia. 

   June-08,10M 

 

Circuit 

 

 A chopper is feeding an RL load as shown in figure1. The chopper 

frequency is 1KHz and duty cycle K=0.5. Calculate 

i) the minimum instantaneous load current 

ii) the peak instantaneous load current 

iii) the average value of load current 

iv) the rms load current 

v) the rms chopper input current           Jan-08,10M 

 

Circuit 

 

 In a step down chopper, the source voltage is 220V DC. The load 

circuit parameters are R=10Ω and L=5mH. If the chopper is 

operating at a frequency of 200Hz and the ON/OFF ratio of the 

chopper is 2:1, calculate 

i) The average load current 

ii) The maximum and minimum values of instantaneous load 

current under steady state conditions.             Jan-06,7M 
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     ARUNKUMAR G M.Tech,   Lecturer in E&CE Dept. S.T.J.I.T., Ranebennur. 

 For a type A chopper circuit, Edc=220v, f=500Hz, duty cycle K=0.3 

and load R=1Ω, L=3mH and E=23volts. Compare the following 

quantities  

i) Check whether the conversion is continuous or not 

ii) Average output current 

iii) IMax and IMin              June-05,6M 

 

 For an ideal type class A chopper circuit Vs=220volts, R=5Ω, 
L=7.5mH, f=1KHz and E=0. Duty cycle K=0.5, calculate 

i) Imin and Imax 

ii) Average and rms value of load current 

iii) Effective input resistance of chopper 

iv) Rms chopper current 

                    June-05,10M 

 

Circuit 

 

 

 Consider the switch, to be ideal in the circuit of fig1, determine : 

ii) The duty cycle, k for whichthe output average dc voltage and 

rms voltage are equal 

iii) The chopper efficiency           June-04,4M 

 

Circuit 
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