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Circuit Diagram: - 
          
             I K Ω  / I W 
 
 
 
 
 
 
 
 
 
 
 

Ideal Graph: - 
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Base Diagrams of  2N3669/70 & TY604: - 

                      
 
 

1 K Ω  / 1 W 



 
Power Electronics Lab manual         SSIT 

 
- 3 - 

 

Experiment No: 1 DATE: __/__/____ 

S.C.R. Characteristics 
Aim: -  

To study the V-I characteristics of S.C.R. and determine the Break over 
voltage, on state resistance Holding current.  & Latching current  

 

Apparatus required: - 

SCR – TY604, Power Supplies, Wattage Resistors, Ammeter, Voltmeter, etc., 

             

Procedure: -   

1. Connections are made as shown in the circuit diagram. 

2. The value of gate current IG, is set to convenient value by adjusting VGG.  

3. By varying the anode- cathode supply voltage VAA gradually in step-by-

step, note down the corresponding values of VAK & IA. Note down VAK & IA 

at the instant of firing of SCR and after firing (by reducing the voltmeter 

ranges and in creasing the ammeter ranges) then increase the supply 

voltage VAA. Note down corresponding values of VAK & IA. 

4. The point at which SCR fires, gives the value of break over voltage VBO. 

5. A graph of VAK V/S IA is to be plotted. 

6. The on state resistance can be calculated from the graph by using a 

formula. 

7. The gate supply voltage VGG is to be switched off  

8. Observe the ammeter reading by reducing the anode-cathode supply 

voltage VAA. The point at which the ammeter reading suddenly goes to 

zero gives the value of Holding Current IH.  

9. Steps No.2, 3, 4, 5, 6, 7, 8 are repeated for another value of the gate 

current IG. 
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Designing Equations:- 

Let  Ia = 300mA 
 Vscr = 1v 
 Vaa = 30v 

Wkt, 

Ω≅Ω=
×
−

=

−
=

+=

−  100  66.96
10300
130

V
 R

V R I  V

3

aa
L

scrLaaa

L
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Wattage:- 
            Power in watts = I2RL = (300x10-3)2x100 = 9 watts (select 20 watts) 
            ∴Load resistor = RL = 100Ω, 20watts 
Gate Resistance (Rg):-  

Let  Ig = 15mA 
 Vgt = 1v 
 Vgg = 15v 

Wkt, 

Ω≅Ω=
×
−

=

−
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Wattage:- 
            Power in watts = I2Rg = (15x10-3)2x103 = 0.225w (select 1 watt) 
            ∴Gate resistor = Rg = 1KΩ, 1 watts 

 

Note: - Follow the same design procedure for TRIAC connection sting  
 

Latching Current 
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Alternate Method: - 

1. Connections are made as shown in the circuit diagram 

2. Adjust the value of Ig to zero or some minimum value 

3. By varying the voltage Vak from 0 to 10 volts with a step of 2 volts, note 

down corresponding values of Ia   

4. Now apply the gate voltage gradually, until SCR fires, then note down the 

values of Ig and also the values of Ia and Vak 

5. Increase Vaa to some value and note down Ia and Vak 

6. Reduce gate voltage to zero, observe ammeter reading by reducing Vaa 

which gives the values of Ih (holding current) at the point at which, 

current suddenly drops to zero 

7. Repeat the steps 2, 3, 4, 5 & 6 for different values of break over voltage 

8. Plot a graph of Vak v/s Ia  

9. The on state resistance can be calculated from the graph by using 

formula,  

Ω
Δ
Δ

=
A

AK
STATE-ON

I
V

  R  
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Tabular column: - 

  Ig =                    mA   Ig =                      mA 

Sl.No VAK Volts IA μA/mA/A  Sl.No VAK Volts IA μA/mA/A 
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Procedure (Latching current) 

1. connections one made as shown in the circuit  diagram 

2. Set Vgg at 7 volts 

3. Set Vaa at particular value, observe Ia, by operating the switch (on & off). 

if in goes to zero after opening of the switch, indicates Ia < IL  

4. Repeat step 3 such that the current Ia should not go to zero after opening 

of the switch. Then Ia gives the value of IL.  

 
 

Viva questions: - 

1. Explain the working operation of VI characteristics of S.C.R.  

2. Define Holding current, Latching current on state resistance, Break down     

voltage  

3. Explain the working operation of S.C.R. characteristics by using two 

transistor analogy  

4. Write an expression for anode current  

5. Mention the applications of S.C.R.?   

 

 

 

 

 

 

 

 

 

………………………….…………………….. 

Signature of the staff with date 
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CIRCUIT DIAGRAM: - 
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Experiment No: 2 DATE: __/__/____ 

TRIAC Characteristics 
Aim: -  

To study the v-1 characteristics of a TRIAC in both directions and also in 

different (1, 2, 3 & 4) modes op operation and determine break over voltages, 

holding current, latching current and comment on sensitivities. 

Apparatus required: - 

TRIAC – BT 136, power supplies, wattage resistors, ammeter, voltmeter, etc., 

Procedure: - 

I mode 

1. Connections are made as shown in the circuit diagram (a) 

2. The value of gate current ig is set to convenient value by adjusting vgg. 

3. By varying the supply voltage Vm gradually in step-by-step, note down the 

corresponding values of Vmt2t1 and i1. Note down Vmt2t1 and i1 at the instant 

of firing of TRIAC and after firing (by reducing the voltmeter ranges and 

increasing the ammeter ranges) then increase the supply voltage Vmt2mt1 

and i1. 

4. The point at which TRIAC fires gives the value of break over voltage vbo1  

5. A graph of vmt2t1 v/s i1 is to be plotted.  

6. The gates supply voltage. Vgg is to be switched off  

7. Observe the am meter reading by reducing the supply voltage vmt. The 

point at which the ammeter reading suddenly goes to zero gives the value 

of holding current ih. 

II mode: - 

1. Connections are made as shown in the circuit diagram (b) 

2. The gate current is set as same value as in i-mode  

3. Repeat the step no. s 3, 4, 5, 6, & 7 of I-mode  
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Characteristic curve: - 

Normal Method 

 

Alternate Method 
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III mode 

1. Connections are mode as shown in the circuit diagram (c). 

2. Step no. s 2, 3, 4, 5, 6, & 7 are to be repeated as in i-mode. 

IV mode    

1. Connections are mode as shown in the circuit diagram (d) 

2. Repeat the step no. s 2, 3, 4, 5, 6, & 7 of i-mode. 

 

Alternate Method: - 

1. Connections are made as shown in the circuit diagram 

2. Adjust the value of Ig to zero or some minimum value 

3. By varying the voltage Vmt2mt1 from 0 to 10 volts with a step of 2 volts, 

note down corresponding values of I1   

4. Now apply the gate voltage gradually, until SCR fires, then note down the 

values of Ig and also the values of I1 and Vmt2mt1. 

5. Increase Vm to some value and note down I1 and Vmt2mt1. 

6. Reduce gate voltage to zero, observe ammeter reading by reducing Vm 

which gives the values of Ih (holding current) at the point at which, 

current suddenly drops to zero 

7. Repeat the steps 2, 3, 4, 5 & 6 for different values of break over voltages 

8. Plot a graph of Vmt1mt2 v/s I1 

9. Repeat the steps 1, 2, 3, 4, 5, 6 & 7 for different modes 

10.Compare sensitivity of TRIAC and comment on sensitivities.  

11.Refer same design procedure for selection of RL and Rg as that of SCR. 

12.Follow the same procedure as that of SCR experiment to find latching 

current. 
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Tabular column: - 

I-mode  II-mode 
  i g =                    ma   I g =                       ma 

Sl.no VTRIAC volts ITRIAC ma  Sl.no VTRIAC volts ITRIAC ma 
       

III-mode  IV-mode 
  i g =                    ma   I g =                       ma 

Sl.no VTRIAC volts ITRIAC ma  Sl.no VTRIAC volts ITRIAC ma 
       

Base diagram of BT136:  
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Viva questions: -  

1. Explain   the different working modes of operations of a TRIAC? 

2. Why i-mode is more sensitive among all modes? 

3. What are the applications of TRIAC 

4. Compare SCR, TRIAC & DIAC 

5. Why I & II modes are operating in Ist quadrant and III & IV modes are 

operating in IIIrd quadrant? 
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………………………….…………………….. 

Signature of the staff with date 

Circuit Diagram: - 

 
Ideal Graphs: - 

 
 

Drain Characteristics Transconductance Characteristics 

 

Tabular Column 
VGS =   VGS =   VDS =   VDS =  
VDS(V) ID(mA)  VDS(V) ID(mA)  VGS(V) ID(mA)  VGS(V) ID(mA) 
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Experiment No: 3 DATE: __/__/____ 

MOSFET Characteristics 

Aim: -  

To study the characteristics of MOSFET 

Apparatus required: - 

MOSFET-IRF740, Power Supplies, Wattage Resistors, Ammeter, Voltmeter, etc., 

Procedure: -   

Drain Characteristics 

1. Connections are made as shown in the circuit diagram. 

2. Adjust the value of VGS slightly more than threshold voltage Vth 

3. By varying V1, note down ID & VDS and are tabulated in the tabular column 

4. Repeat the experiment for different values of VGS and note down ID v/s VDS 

5. Draw the graph of ID v/s VDS for different values of VGS. 

Transconductance Characteristics 

1. Connections are made as shown in the circuit diagram. 

2. Initially keep V1 and V2 zero.  

3. Set VDS = say 0.6 V 

4. Slowly vary V2 (VGE) with a step of 0.5 volts, note down corresponding  ID 

and VDS readings for every 0.5v and are tabulated in the tabular column 
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5. Repeat the experiment for different values of VDS & draw the graph of ID v/s 

VGS 

6. Plot the graph of VGS v/s ID 

 
 
 
 

…………..…………………………………….. 

Signature of the staff-in-charge 
 

Circuit Diagram: - 

 
 

Ideal Graphs: - 
 

  

Collector Characteristics Transconductance Characteristics 

 

Tabular Column 
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VGE =   VGE =   VCE =   VCE =  
VCE(V) IC(mA)  VCE(V) IC(mA)  VGE(V) IC(mA)  VGE(V) IC(mA) 
           

 

Experiment No: 4 DATE: __/__/____ 

IGBT Characteristics 

Aim: -  

To study the characteristics of IGBT 

Apparatus required: - 

IGBT-IRGBC 20S, Power Supplies, Wattage Resistors, Ammeter, Voltmeter, etc., 

Procedure: -   

Collector Characteristics 

1. Connections are mode as shown in the circuit diagram. 

2. Initially set V2 to VGE1 = 5v (slightly more than threshold voltage) 

3. Slowly vary V1 and note down IC and VCE 

4. For particular value of VGE there is pinch off voltage (VP) between collector 

and emitter 

5. Repeat the experiment for different values of VGE and note down IC v/s VCE 

6. Draw the graph of IC v/s VCE for different values of VGE. 

Transconductance Characteristics 

1. Connections are mode as shown in the circuit diagram. 

2. Initially keep V1 and V2 at zero.  

3. Set VCE1 = say 0.8 v 
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4. Slowly vary V2 (VGE) and note down IC and VGE readings for every 0.5v and 

enter tabular column 

5. Repeat the experiment for different values of VCE and draw the graph of  

IC v/s VGE 

 

 

…………………..…………………………….. 

Signature of the staff-in-charge 

Half Wave Rectifier using RC Triggering 

Circuit diagram:- 

 
 
Waveforms:- 

R 
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Graph: - 

   
Experiment No: 5 DATE: __/__/____ 

RC Triggering Circuit – HWR & FWR 

AIM: -  

To study the performance & waveforms of HWR & FWR by using RC 
triggering Circuit 

 

APPARATUS REQUIRED: - 

 Transformer, SCR – TY604, BY127, Resistor, Capacitor, Ammeter, 
Voltmeter 

 

PROCEDURE: - 
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Half Wave Rectifier 

1. Connections are made as shown in the circuit diagram 

2. By varying a resistance R gradually in step by step, note down the 
corresponding values of Vn & Vm from CRO and Vodc from the DC 
voltmeter. The readings are tabulated in the tabular column.  

3. If the firing angle ranges from 0 to 90O, then the firing angle α is 

calculated by using a formula ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

m

n1-

V
V

sinα in degrees. 

4. The conduction angle β is calculated by using a formula, β = 180 - α. 

5. The current and power is calculated by  

R
V

P & A
R

V
I

2
odc

odc
odc

odc == Watts respectively. 

6. A graph of Vo v/s α, Vo v/s β, Io v/s α, Io v/s β, Podc v/s α, Podc v/s β are 
to be plotted. 

7. Compare practical output voltage with theoretical output voltage, 

( ) rms
m

oth V2  Vm re       whe voltscosα1
2π

V
V =+=  

Full Wave Rectifier 

1. Repeat the above said procedure for full wave rectifier. 

( ) rms
m

oth V2  Vm where       volts cosα1
π
V

V =+=  

 

 

 

Full Wave Rectifier using RC Triggering 

 

Circuit diagram:- 
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Waveforms:- 

 
Tabular Columns:- 

Half Wave Rectifier 

Sl. No. Vn Vm (α<90O) (α>90O) Vodc Voth 
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⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

m

n1-

V
V

sinα  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=

m

n1-

V
V

sin180α  

 

 

 

 

 

 

      

Full Wave Rectifier 

Sl. No. Vn Vm 
(α<90O) 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

m

n1-

V
V

sinα  

(α>90O) 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=

m

n1-

V
V

sin180α  Vodc Voth 

 

 

 

 

 

 

      

 

Viva Questions: - 

1. Explain the working operation of the circuit? 

2. What are the limitations of R triggering circuit? 

3. What are the limitations of RC triggering circuit? 

4. Mention different methods of triggering SCR? 

5. Why gate triggering is preferred? 

 

 

 

 

 

……………………………….………………… 

Signature of the staff-in-charge 
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CIRCUIT DIAGRAM: - 

     

 

Base Diagrams: - 

 

SCR-TY604 UJT: -2N2646 Diode: - BY127 

  

 

 
Pulse Transformer 

 

 
    



 
Power Electronics Lab manual         SSIT 

 
- 24 - 

 

Experiment No: 6 DATE: __/__/____ 

U. J. T.  Triggering of S. C. R 
AIM: - To study the performance & waveforms of U.J.T triggering of S.C.R.   

APPARATUS REQUIRED: - 

SCR-TY604, Power supplies, Wattage Resistors, Ammeter, Voltmeter, UJT-

2N2646, Pulse Transformer, etc., 

PROCEDURE: - 

1. Connections are mode as shown in the circuit diagram  

2. By varying a resistance R gradually in step by step, note down the 

corresponding values of Vn & Vm from CRO and VOdc from D.C voltmeter. 

The readings are tabulated in the tabular column. 

3. If firing angle ranges from 0 to 900, then firing angle can be calculated 

from 

reesdegin
V
V

Sin
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α −  

If firing angle ranges from 900 to 1800, then firing angle can be calculated 

by using a formula, 

reesin
V

V
Sin

m

n deg180 1

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= −α  

4. The conduction angle β can be calculated by using a formula, 

β= 180 - α 

5. The current & power is calculated by  

Amps
R
V

I dc
dc =  

Watts
R
V

P
2
dc

dc =  respectively 

6. A graph of Vdc v/s α, Vdc v/s β, Idc v/s α, Idc v/s β, Pdc v/s α , and Pdc v/s β 

are to be plotted on a graph sheet.  
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IDEAL WAVEFORMS: - 

 
Tabular Column: - 

Sl. 
No 

FROM C.R.O 

VDC 
(Vload) 
volts 

Idc = 

Vdc/R A 

Pdc = 

Vdc
2/R 

Watts 

Voth 

0 TO 900 900 TO 1800 

Vn 
volts 

Vm 
volts 

ο

m

n1

V
V

Sinα ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −

 
β=180-α Vn 

volts 
Vm 

volts 

ο

m

n1

V
VSin180α ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−= −

 
β= 

180-α 
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7. For given frequency, the value of R can be calculated by using a formula, 

η−
=

1
1log.RC303.2T 10  

Ω

−

=

η1
1

log.303.2 10C

T
R  

When    C = 0.1 mF & N = Intrinsic stand off ratio = 0.67 

8. This value of R is set in the circuit, Step No S 3. 4. 5. & 6. are repeated 

and waveforms are observed at different points as shown. 

9. Compare Voth with VoPractical where [ ]α+
π

= cos1
V

V m
oth  

 

VIVA QUESTIONS: - 

1. Explain the working operation of U.J.T. triggering circuit waveforms? 

2. Why U.J.T. Triggering circuit is superior when compared to R & RC 

triggering circuit? 

3. What is the use of pulse transformer? 

4. Explain the design part of UJT? 

5. Write equivalent circuit of UJT and show that Vpeak = Vemitter = Vγ+ηVBB. 

6. Why do we require turn-on circuits for thyristors? 

7. Why do we require turn-off circuits for thyristors? 

8. Comment on Forced & Natural Commutation techniques. 

 
 
 
 
 
 
 
 
 

…………………………………………………. 
Signature of the staff-in-charge     
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CIRCUIT DIAGRAM: - 

 
IDEAL WAVEFORMS: - 

 
IDEAL GRAPH: - 

`  
      

R1 
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Experiment No: 7 DATE: __/__/____ 

Oscillation Chopper Circuit 
AIM: - 

a) To convert variable D.C. voltage from a fixed D.C. input voltage. 

b) Plot a graph of VDCOUT v/s Duty cycle (K) 

APPARATUS REQUIRED: - 

SCR-TY604, UJT-242646, Pulse Transformer, Power supplies, Wattage resistor, 

Ammeter, Voltmeter, etc., 

PROCEDURE: -  

A. Variable Frequency Operation 

1. Connections are mode as shown in the circuit diagram. 

2. The input D.C. voltage VDC is set as convenient value say 20 V 

3. Select proper values of L, for a given duty cycle C is calculated so that 
TON is constant. 

4. By varying the variable resistor R1 in step-by-step gradually, note 
down TON and T from CRO and VO or VDCout from D.C voltmeter. 

5. The theoretical Ton and theoretical T are to be calculated by using a 
formula.  

LCT
thON Π=            

η−
=

1
1log.CR303.2T 1011th  

Where η = Intrinsic stand off ratio = 0.67 

6. The theoretical output voltage VO or VDCOUT-th are to be calculated using 
formula, 

DC
th

ON
DCoutO V

T
T

VV th

thth
×==          DC

CRO

ON
DCoutO V

T
T

VV CRO

CROCRO
×==  

7. All observations and calculations are tabulated in a tabular column. 

8. Compare Voth,  VoCRO & VO d.c.voltmeter  

9. Plot a graph of Vodc v/s duty cycle (k)  

 

Turn-off Circuit Design: - 

time off turn Device T                    
2
LCT

I2I Where                    
L
CVI

offoff

Opeakpeak

=
π

=

==
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Tabular Column:- (A) 

Sl.No 

VDC 

Volts R1 
Ω 

C1 
μF 

L 
H 

C 
μF 

=
thONT  

LCΠ  

303.2Tth =  

η−1
1

log.RC 10

 
CROONT  CROT  

=
thOV  

DC
th

ON V
T

T
th ×  

=
CROOV  

DC
CRO

ON V
T

T
CRO ×

 
VO 

D.C.Voltmeter 

             

Tabular Column:- (B) 

Sl.No 

VDC 

Volts R1 
Ω 

C1 
μF 

L 
H 

C 
μF 

=
thONT  

LCΠ  

303.2Tth =  

η−1
1log.RC 10

 

Duty cycle 

T
TK ON=  DC

ON
O V

T

T
V ×=  

          

 

{ }

( ) ( )
sT

LvoltsV

l

c

V

I
mAI

L

C
VmAILet

off

peak
peak

O

μ50

1 101C               20

4/101
20

/10200

L

C
           200

I          100 

4-

peak

3

=
−−−−×==

−×=
×

==

==

−  

( )
( ) ( )( ) FLC

mHLWe

wegetsolving

LC
Toff

μ

ππ
π

316.01016.31016.3101  101

16.3
101

101
L      101C that know 

2&1

9101
105022T

LC         
2

734-4-

4-

9
4-

262

off

=×=××=×=∴

=
×
×

=∴×=

−×=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ××
=⎟

⎠
⎞

⎜
⎝
⎛=∴=

−−

−

−
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For successful commutation, turn off time of the circuit should be greater than 

turn off time of the device. 

Select C = 1μF and L = 3mH. 

∴Circuit turn off time = s86103101
22

LC 36 μ=×××
π

=
π −−  

∴Circuit turn off time > turn off time of the device 

i.e., 86μs > 50μs 

B. Fixed Frequency Operation 

1. The value of variable resistor R1 is set at some value is T is fixed 

2. By varying L at different values, calculate the duty cycle 
T

T
K ON=  Where  

LCT
thON Π=   and 

η−
=

1
1log.RC303.2T 10  

3.   Note down the corresponding o/p D.C. Voltage VDCOUT  from D.C.Voltmeter    

4.  Plot a graph of VDCOUT v/s Duty cycle (K)  

 

 

VIVA QUESTIONS: -  

1. Explain the working operation of oscillation chopper circuit? 

2. What type of commutation circuit is employed in this circuit? Why it is 
necessary?  

3. Why UJT triggering is preferred? 

4. Explain the working function of each component? 

5. Explain the different types of commutation circuit  

  Note:- for T = 10 ms,          K = 30%     means    TON = 0.3 T 

                  T = TON + TOFF    K = 50%     means    TON = 0.5 T  

 

 

 

……………………………….………………... 

Signature of the staff-in-charge 

DC
th

ON
DCoutO V

T

T
VV th
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CIRCUIT DIAGRAM: - 

Half Wave Rectifier 

  
 
 
 
Full Wave Rectifier 
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Experiment No: 8 DATE: __/__/____ 

U. J. T.  Triggering for HWR & FWR 
 

AIM: - To study the performance & waveforms of U.J.T triggering of S.C.R.   

APPARATUS REQUIRED: - 

SCR-TY604, Power supplies, Wattage Resistors, Ammeter, Voltmeter, UJT-

2N2646, Pulse Transformer, etc., 

PROCEDURE: - 

1. Connections are mode as shown in the circuit diagram  

2. By varying a resistance R gradually in step by step, note down the 

corresponding values of Vn & Vm from CRO and Vdc from D.C voltmeter. 

The readings are tabulated in the tabular column. 

3. If firing angle ranges from 0 to 900, then firing angle can be calculated 

from 

reesdegin
V
V

Sin
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α − .If firing angle ranges from 900 to 1800, 

then firing angle can be calculated by using a formula, 

reesdegin
V
V

Sin180
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=α −  

4. The conduction angle β can be calculated by using a formula,β= 180 - α 

5. The current & power is calculated by  

Amps
R
V

I dc
dc =          Watts

R
V

P
2
dc

dc =   respectively 

6. A graph of Vdc v/s α, Vdc v/s β, Idc v/s α, Idc v/s β, Pdc v/s α , and Pdc v/s β 

are to be plotted on a graph sheet.  
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 IDEAL WAVEFORMS: - 
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7. For given frequency, the value of R can be calculated by using a formula, 

η−
=

1
1log.RC303.2T 10  

Ω

−

=

η1

1
log.303.2 10C

T
R  

When    C = 0.1 mF & N = Intrinsic stand off ratio = 0.67 

8. This value of R is set in the circuit, Step No S 3. 4. 5. & 6. are repeated 

and waveforms are observed at different points as shown. 

9. The practical o/p voltage (Vo meter) is compared with Voth 

( )

( )voltsWRFor

VvoltsHWRFor in

 cos1
V

 V ,F 

2V  where cos1
2

V
 V , 

m
oth

rms m
m

oth

α
π

α
π

+=

=+=
 

 
 
Graph: - 
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Tabular Column:-   a) Half wave switches  

Sl.No 

FROM C.R.O 

VDC 
(Vload) 
volts 

Idc =  

Vdc/R 

A 

Pdc =  

Vdc
2/R 

Watts 

0 TO 900 900 TO 1800 

Vn 
volts 

Vm 
volts 

ο

m

n1

V
V

Sinα ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −

 β=180-
α 

Vn 
volts 

Vm 
volts 

−=180α  

ο

m

n1

V

V
Sin ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛−
 β=180-

α 

            

Full wave switches 

Sl. 
No 

FROM C.R.O 

VDC 
(Vload) 
volts 

Idc =  

Vdc/R 

A 

Pdc =  

Vdc
2/R 

Watts 

0 TO 900 900 TO 1800 

Vn 
volts 

Vm 
volts 

ο
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α

m

n1

V
V

Sin
 β=180-

α 
Vn 

volts 
Vm 

volts 

−=180α  

ο

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

m

n

V
V

Sin 1  
β=180-

α 

            

Base Diagrams: - 

SCR-TY604 UJT: -2N2646 Diode: - BY127 
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VIVA QUESTIONS: - 

1. Explain the working operation of U.J.T. triggering circuit waveforms? 

2. Why U.J.T. Triggering circuit is superior when compared to R & RC 

triggering circuit? 

3. What is the use of pulse transformer? 

4. Explain the design part of UJT? 

5. Write equivalent circuit of UJT and show that Vpeak = Vemitter = Vγ+ηVBB. 

6. Why do we require turn-on circuits for thyristors? 

7. Why do we require turn-off circuits for thyristors? 

8. Comment on Forced & Natural Commutation techniques. 
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…………………………………………………. 

Signature of the staff-in-charge   

 
Circuit Diagram:  

 
Wave form:- 

 
Graph:- 

 
Tabular Column:- 
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Sl. No. Firing Angle (α) VODC 

  

 

 

 

 

Experiment No: 9 DATE: __/__/____ 

 

Digital Firing Circuit 

 

Aim: -  

To demonstrate digital firing circuit to turn on SCR (HW) for R-Load and to 
plot VODC v/s α.  

 

Apparatus required: - 

 Digital Firing Module, SCR-TYN604, Resistor, etc., 

 

Procedure: -   

1. Connections are made as shown in the circuit diagram. 

2. Firing angle α is varied in steps gradually, note down corresponding values 

of VODC (DC voltmeter reading) and tabulate. 

3. A graph of α v/s VODC is plotted. 

 

Result: -   

 Digital Firing Circuit to turn on SCR is studied and a graph of α v/s VODC is 

plotted. 
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Signature of the staff with date 

CIRCUIT DIAGRAM: - 
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Experiment No: 10 DATE: __/__/____ 

AC Voltage Control by using  
TRIAC-DIAC Combination 

AIM: - 

1. To study the AC voltage control by using TRIAC-DIAC combination  

APPARATUS REQUIRED: - 

TRIAC, DIAC, supply voltage, wattage resistors, Ammeter, Voltmeter, etc,. 

PROCEDURE: - 

A.  

1. Connections are mode as shown in the circuit diagram (a) 

2. By varying the variable resistance R1 in step by step, observe the 

variation of intensity of light. 

B.  

1. Connections are mode as shown in the circuit diagram (b)   

2. By varying the resistance R, in step-by-step note down the corresponding 

vales of Vn & Vm from C.R.O. and Va.c from A.C. voltmeter the readings are 

tabulated in the tabular column  
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3. If delay angle ranges from 0 To 900, then firing angle can be calculated 

from degrees in 
V
V

Sinα
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= − . If firing angle ranges from 900 To 1800 then 

can be calculated by   using a formula, degrees in 
V
VSin180α
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= −  

4. The conduction angle B can be calculated by using a formula,  

β= 180 - α in degrees 

5. The current can be calculated by 
R
V

I ac
ac =  

6. A graph of Iac v/s α, Vac or load voltage v/s α are to be plotted  

7. Compare Voeter with Voth where ⎟
⎠
⎞

⎜
⎝
⎛ α

+α−π
π

=
2
2sin1VV rms inoth  

Tabular Column: - 

Sl. 
No 

FROM C.R.O 

VDC 
(Vload) 
volts 

Idc =  

Vdc/
R 

A 

Vin 

Volt

s 

Speed 

rpm 

0 TO 900 900 TO 1800 

Vn 
volts 

Vm 
volts 

ο
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α

m

n1

V
VSin

 

β=180-
α 

Vn 
volts 

Vm 
volts 

L = 180 - 
ο

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

m

n

V

V
Sin 1

 β=180-
α 

             

Waveforms:- 
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VIVA QUESTIONS: - 

1. Explain the features of TRIAC? 

2. Explain the working operation of illumination control & various voltage 

output waveforms by using TRIAC? 

3. Compare S.C.R, DIAC & TRIAC? 

4. What is universal motor? 

5.  Comment on the different graphs of this experiment? 

6. Mention the applications of TRIAC? 
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……………………………………………….. 

Signature of the staff with date 

CIRCUIT DIAGRAM: - (a) With R-load (Resistive load) 
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GRAPHS: - 

 

 
 

Experiment No: 11 DATE: __/__/____ 

Single Phase Full Wave Controlled Rectifier 
AIM: - 

1. To study the performance and waveforms of full wave controlled rectifier 

with Resistance load and Inductive load  

2. Plot a graph of VO v/s for R-load  

APPARATUS REQUIRED: - 

SCR-TY604, Power supplies, Wattage Resistors, Ammeter, Voltmeter, UJT-

2N2646, BY127, Inductor, Pulse Transformer, etc., 

PROCEDURE: - 

1. Connections are made as shown in the circuit diagram for resistive load. 
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2. By varying a variable resistor R in step-by-step gradually.  Note down 

corresponding values of VN, VM, from C.R.O. and VO or Vload or VDC from 

d.c.voltmeter for resistive load, the readings are tabulated in the tabular 

column  

3. If α varies from 0 To 900, then firing angle can be calculated from   

reesdegin
V
V

Sin
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α −  

If α varies from 900 to 1800 then α is 

reesdegin
V
V

Sin180
m

n1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=α −  

4. The conduction angle β= 180 - α in degrees is calculated for each value of 

α 

5. Plot a graph of VDC or Vload or VO v/s firing angle α  

6. Observe the waveforms at different points as shown and waveforms are 

traced on tracing paper.  

7. For Inductance load repeat step no. s 1,2,3,4,5 & 6.     
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WAVEFORMS: - 

 
TABULAR COLUMN: - 

(a) For Resistive load 

Sl.No 

From CRO 
VO or VDC 

or VLOAD 
volts 

00 – 900 900 – 1800 

VN 
volts 

VM 
volts 

O

m

n1

V
V

Sin ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α −

 β=180 - 
α 

VN 
volts 

VM 
volts 

O

m

n1

V
V

Sin180 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=α −

 β=180 -
α 
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b) Inductive load: 

Sl.No 

From CRO 
VO or VDC 

or VLOAD 
volts 

00 – 900 900 – 1800 

VN 
volts 

VM 
volts 

O

m

n1

V
V

Sin ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α −

 β=180 - 
α 

VN 
volts 

VM 
volts 

O

m

n1

V
V

Sin180 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=α −

 β=180 -
α 

          

 
C) R L with Free wheeling diode  

Sl.No 

From CRO 
VO or VDC 

or VLOAD 
volts 

00 – 900 900 – 1800 

VN 
volts 

VM 
volts 

O

m

n1

V
V

Sin ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=α −

 β=180 - 
α 

VN 
volts 

VM 
volts 

O

m

n1

V
V

Sin180 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=α −

 β=180 -
α 

          

 
 
 

VIVA QUESTIONS: - 

1. Explain the performance and working operation of single-phase full 

controlled rectifier with relevant waveforms for Resistive load, Inductive 

load. 

2. Compare H.C.R with F.C.R 

3. In cyclo-converter, why H.C.R with Inductive load cannot be implemented 

 
 
 
 
 

……………………………………………….. 

Signature of the staff with date 
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Impulse Commutated Chopper:  

 
 
Wave forms:- 

 

 
 
Graph:- 

 

 

VDC
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Experiment No: 12 DATE: __/__/____ 

Impulse Commutated Chopper 
 

Aim: -  

To study the performance of voltage commutated chopper for constant 
frequency operations.  

 

Apparatus required: - 

 Module, SCRs, Diodes, inductor, capacitors, etc., 

 

Procedure: -   

1. Connections are made as shown in the circuit diagram. 

2. Input DC voltage is set to convenient value (10v to 25v). 

3. By varying duty cycle knob of triggering circuit module step by step 

gradually note down corresponding Ton and T from the CRO and VO from 

DC voltmeter and tabulate. 

4. Duty cycle ‘K’ is calculated by using
T

T
K on= . 

5. A graph of VO v/s K is plotted. 

6. Observe load and device voltage waveforms. 

Tabular Column: - 

Sl. No. Duty Cycle knobs TON cro TCRO 

T
TK ON=  

Vo (V) 

      

 

 

………………………….…………………….. 

Signature of the staff with date 
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Single Phase Induction Motor:  

 
 
 
Graph:- 

 

 
 

Tabular Column:- 
 

Sl. No. Firing Angle (α) Speed in RPM 
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Experiment No: 13 DATE: __/__/____ 

 

Speed Control of Single Phase 
Induction Motor 

 

Aim: -  

To study speed control of Induction motor and plot speed v/s α.  

 

Apparatus required: - 

 Module, TRIAC, Induction Motor, etc., 

 

Procedure: -   

1. Connections are made as shown in the circuit diagram. 

2. Firing angle α is varied in steps gradually, note down corresponding speed 

of the induction motor using Tachometer and tabulate. 

3. A graph of α v/s speed is plotted. 

 

Result: -   

 Speed control of Induction Motor is studied and a graph of α v/s speed is 

plotted. 

 

 

 

 

 

 

 

 

………………………….…………………….. 

Signature of the staff with date 
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Universal Motor (DC):  

 
Universal Motor (AC):  

 
Graph:- 

 

 
Tabular Column:- 

AC Motor      DC Motor 

Sl. 
No. 

Firing Angle 
(α) 

Speed in 
RPM 

Sl. 
No. 

Firing Angle 
(α) 

Speed in 
RPM 
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Experiment No: 14 DATE: __/__/____ 

 

Speed Control of Universal Motor 
 

Aim: -  

To study speed control of Universal motor and plot speed v/s α.  

 

Apparatus required: - 

 Module, TRIAC-BT136, Universal Motor, Diode-IN4001 etc., 

 

Procedure: -   

 
DC Motor: -   

1. Connections are made as shown in the circuit diagram. 

2. Firing angle α is varied in steps gradually, note down corresponding speed 

of the induction motor using Tachometer and tabulate. 

3. A graph of α v/s speed is plotted. 

 

AC Motor: - 

1. Above procedure is repeated for AC Motor. 

 

Result: -   

 Speed control of Universal Motor is studied and a graph of α v/s speed is 

plotted. 

 

 

 

 

 

………………………….…………………….. 

Signature of the staff with date 
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Series Inverter 
 

 
 
Wave forms:- 
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Experiment No: 15 DATE: __/__/____ 

Series Inverter 
Aim: -  

To obtain variable AC from DC ripple input.  

 

Apparatus required: - 

 Module, SCRs, Diodes, inductor, capacitors, etc., 

 

Procedure: -   

1. To begin with switch on the power supply to the firing circuit check that 

trigger pulses by varying the frequency. 

2. Connections are made as shown in the circuit diagram. 

3. Now connect trigger outputs from the firing circuits to gate and cathode of 

SCRs T1 & T2. 

4. Connect DC input from a 30v/2A regulated power supply and switch on 

the input DC supply. 

5. Now apply trigger pulses to SCRs and observe voltage waveform across 

the load. 

6. Measure Vorms & frequency of o/p voltage waveform. 

Resonance frequency: - 

2

2

L4
R

LC
1

2
1fr −
π

=  

L=10mH, C = 10μF, R = 20Ω, fth=477Hz, fp=250KHz 

 

 

 

 

 

…………………………….………………….. 

Signature of the staff with date 
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Experiment No: 16 DATE: __/__/____ 

Parallel Inverter 
 

 
 

 

 

 

 

 

 

 …………………………….………………….. 

Signature of the staff with date 
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Parallel Inverter 
Aim :-  

To obtain variable AC from DC ripple input. 

Apparatus required:- 

Module, SCRs, Diodes, inductor, capacitors, etc,, 
 

 

Procedure:- 

1. Connecting are made as shown in the circuit diagram  

2. Select values of c =  , L = 

3. Set input voltage to 5 volts  

4. Apply trigger voltage, observe corresponding output voltage ( ac voltage 
and wave forms) at load terminal 

5. Note down the voltage & frequency of out put wave form  

6. The o/p ac voltage is almost equal to the two times of the dc i/p voltage. 
 

…………………………….………………….. 

Signature of the staff with date 
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QUESTION BANK 
 

4TH Semester EC/TC/ML 

1. Obtain the VI characteristics of the SCR by conducting a suitable current 
and hence determine the holding current, forward ON state resistance & 
break over voltage. 

2. Conduct a suitable experiment to obtain VI characteristics of the given 
three layer bi-directional switch experimentally. Determine the holding 
current and break over voltage in I and III quadrants and comment on its 
sensitivity. 

3. Conduct a suitable experiment to obtain collector and transfer 
characteristics of IGBT. 

4. Conduct a suitable experiment to obtain drain and transfer characteristics 
of MOSFET. 

5. Conduct an experiment to obtain synchronized triggering pulses to turn 
ON SCR in full wave rectifier with resistive load. Show load voltage and 
triggering pulse waveform. Plot average DC voltage v/s delay angle. 

6. Conduct an experiment to obtain synchronized triggering pulses to turn 
ON SCR in full wave rectifier with resistive and inductive load. Show load 
voltage and triggering pulse waveform. Plot average DC voltage v/s delay 
angle. 

7. Conduct an experiment on controlled half wave rectifier to vary the DC 
power fed to load by using RC triggering. Plot o/p voltage v/s firing angle. 

8. Conduct an experiment on controlled full wave rectifier to vary the DC 
power fed to load by using RC triggering. Plot o/p voltage v/s firing angle. 

9. Conduct an experiment to control the illumination of incandescent lamp 
using TRIAC, DIAC combination. Plot the graph of VORMS v/s α. 

10.Conduct an experiment to produce variable DC o/p voltage (chopper), plot 
o/p voltage v/s duty cycle for Variable frequency & Fixed Frequency. 

11.Conduct an experiment to produce variable DC o/p voltage using voltage 
commutated chopper, plot o/p voltage v/s duty cycle for Fixed frequency 
operation.  

12.Conduct a suitable experiment to control the speed of Induction motor. 
Plot speed v/s α. 

13.Conduct a suitable experiment to control the speed of Universal motor. 
Plot speed v/s α. 

14.Conduct a suitable experiment to obtain AC o/p using Series Inverter. 

15.Demonstrate the digital firing circuit to turn ON SCR (HW) for R load. Plot 
VODC v/s α 
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VIVA QUESTIONS 

OF 

POWR ELECTRONICS LAB 
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Viva Questions Power Electronics Lab 

1.  What is power electronics? 
2.  Mention the different methods of varying the power? 
3.  What are the advantages of silicon over germanium? 
4.  What is power device? 
5.  Mention different types power devices? 
6.  What is SCR? 
7.  What are the features of SCR? 
8.  What are the features of Diac? 
9.  What is Diac? 
10.  What are the features of diac? 
11.  What are the applications of diac? 
12.  What is Triac? 
13.  What are the applications of Triac? 
14.  What are the applications of Triac? 
15.  What is power MOSFET? 
16.  What is power IGBT? 
17.  What are the applications of MOSFET & IGBT? 
18.  Compare SCR, Diac & Triac? 
19.  Compare MOSFET, BJT & IGBT? 
20.  What is turn of time? 
21.  What is turn off time? 
22.  What is static characteristics? 
23.  What is dynamic Characteristics? 
24.  What are the differences between static & dynamic Characteristics? 
25.  Explain gate characteristics & turn off characteristics of SCR? 
26.  Explain gate characteristics of SCR? 
27.  What is current controlled device? 
28.  What is voltage controlled device? 
29.  Explain o/p & transfer characteristics of MOSFET & IGBT? 
30.  What is the intention of using power device in power control circuit? 
31.  What is power control? 
32.  Why SCR is called as bidirectional an controlled device? 
33.  Why Diac is called as bidirectional an controlled Device? 
34.  Why Triac is called as bidirectional controlled device? 
35.  What is rectifier? 
36.  What is an inverter? 
37.  What is steep down chopper? What is its o/p voltage equation? 
38.  What is step up chopper? What is its o/p voltage equation? 
39.  What is buck boost regulator? What is its o/p voltage equation? 
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40.  What is cuck regulator? What is its/ o/p voltage equation? 

41.  

Explain the working operation of single phase controlled half wave rectifier with  
(a) R load    
(b) RL load     
(c) RL load with freewheeling diode 

42.  What is an intention of using freewheeling across inductive load in rectifier circuit? 
43.  What is pulse width? 
44.  Why turn off time of the circuit should be greater than turn off time of the device? 

45.  

Explain the working operation of single phase Full wave controlled rectifier with  
a) R load     
b) RL load    
c) RL load with freewheeling diode? 

46.  

Explain the working operation of single phase Half controlled bridge rectifier with  
a) R load   
b) RL load     
c) RL load with freewheeling diode? 

47.  

Explain the working operation of single phase full controlled bridge rectifier with  
a) R load     
b) RL load   
c) RL load with freewheeling diode? 

48.  Define average output voltage, Rms Voltage, peak or maximum voltage? 

49.  Derive an expression of average output voltage, Rms out voltage of any wave form 
concerned to rectifier, ac voltage controller, chopper? 

50.  What is cyclo converter? 
51.  What is cyclo inverter? 
52.  Why forced commutation circuit is employed in case of cycle inverter? 
53.  What are the advantages of three phase circuit over single phase circuit? 
54.  What is firing angle or delay angle? 
55.  What is conduction period? 
56.  What is the meaning of triggering? 
57.  What are the different types of triggering methods (Can be used to trigger SCR)? 

58.  What is anode triggering, dv/dt triggering, temperature triggering, light triggering & 
gate triggering? 

59.  Why gate triggering is preferred than other types? 
60.  Mention the different types of gate triggering circuits? 
61.  Explain the working operation of R- triggering circuit? 
62.  Why firing angle in case of R- triggering circuit is limited to 90 degrees? 
63.  Explain the working operation of RC triggering circuit? 

64.  Explain how firing angle will be extended to more than 900 by using RC triggering 
circuit? 

65.  What is Uni-junction transistor (UJT)? 
66.  Write equivalent circuit of UJT? 

67.  Show that Vpeak = Vp= nVBB+ V diode Where n = intrinsic standoff ratio, V BB = 
applied or base voltage 
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68.  Why UJT triggering circuit is superior than R & RC triggering circuit? 
69.  What is UJT relaxation oscillator? 
70.  What is line synchronized UJT triggering circuit? 
71.  Explain the working operation of UJT relaxation oscillator? 

72.  Explain the working operation of line synchronized UJT triggering circuit with wave 
forms at different points? 

73.  Design of UJT triggering circuit. 
74.  When UJT will conduct? 
75.  How UJT exhibits negative resistance property? 
76.  Why SCR, DIAC, TRIAC are called negative resistance devices? 
77.  Derive an expression of of frequency of UJT triggering pulse? 
78.  What is the function of pulse Transformer? 

79.  What are the different types of voltage ratings, current ratings & power ratings? 
Explain each term 

80.  Why do we require protection circuits for power devices? 
81.  What is dv/dt rating? How do you protect SCR against high dv/dt rating? Explain 
82.  What is dv/dt rating? How do you protect SCR against high dv/dt rating? Explain 
83.  What is over current? How do you project SCR against over current? Explain 
84.  What is over voltage? How do you lprotect SCR against over voltage? Explain 
85.  How device will be protected against heavy power dissipation? 
86.  Why Triac has 4 modes of operations? 

87.  Why 1st & 2nd mode of operations are operating in 1st quadrant and 3rd & 4th mode of 
operations are operating 3rd quadrant? 

88.  Why mode (1) is most sensitive among all modes? 
89.  What is commutation? What is commutation circuit? 
90.  Mention the different types of forced commutation circuit? 

91.  
Explain the working operation of each forced commutation circuit with wave forms & 
derivation of designed equations 
(class A, Class B, class C, Class D, Class E & Class F commutation circuit) 

92.  What is Latching current? What is its significance? 
93.  What is Holding current? What is its significance? 
94.  What is dv/dt Rating? What is its significance? 
95.  What is dual converter? 

96.  
Why full wave bridge controlled bridge rectifier with RL load (not with freewheeling 
diode) is preferred in dual converter than half wave bridge controlled rectifier with RL 
load (not with freewheeling diode).? 

97.  Why dual converter is called as four quadrant operator? 
98.  What is semi converter? 
99.  What is full converter? 

100. Why gate is preferred at base of NPN transistor & not at the base of PNP transistor in 
SCR? 

101. Derive an expression of anode current (SCR current)? 
102. Explain the working operation of SCR with two transistor analogy? 
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103. Explain the working operation of each practical power electronics experiments with 
circuit diagram, wave forms & designed equations? 

104. Why output voltage is more at lesser value of firing angle? 
105. What are the differences between uncontrolled output & controlled output? 
106. How do you design zener voltage regulator? 

107. How do you select (design) the value of gate resistor and load resistor concerned to 
SCR experiment? 

108. How do you check SCR, Triac, Diac, Diode, Zener diode, wires by using ohm meter? 
109. How do you check an ammeter, voltmeter & power supply? 
110. Why load resistor has higher wattage? 

111. What is series inverter? Mention the advantages, disadvantages & applications of 
series inverter? Explain its working operation? 

112. What is parallel inverter? Explain its working operation? 

113. What is continuous mode & discontinuous mode of operations concerned to rectifier 
with (a). RL load (b) RL load with freewheeling diode. 

114. Input voltage = device voltage + output voltage.  
Prove above words 

115. What is blocking state or region? 
116. What is forward blocking & reverse blocking? 
117. What is reverse recovery time? 
118. What is gate pulse? 
119. Why gate pulses are preferred than continuous gate voltage? 
120. S.T. turn on time =td + tr+ ts 
121. S.T. turn off time = trr + tgr 
122. How do you design gate pulse width? 
123. What is snubber circuit? How do you design snubber? 
124. What is heat sink? Its purpose is what? 
125. What is circuit breaker & fuse? Why these are used in power circuit? 
126. What is ac voltage controller? Mention different types? What are its applications? 

127. 

Explain the working operation of  
(a). on & off AC voltage controller   
(b). uni directional or Half wave controller  
(c) . Bidirectional or Full wave AC voltage controller  
with R load & RL load with wave forms, with equations? 

128. Why continuous gate pulses are applied to full wave ac voltage controller with RL load 
circuit? 

129. Explain the working operation of static on load tap changer? 
130. Why negative gate voltage should not be applied to gate of SCR? 
131. Write symbols, static characteristics of all power devices concerned to syllabus? 
132. Name different current controlled power devices? 
133. Name different voltage controlled power devices? 
134. What is I2t rating? 
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