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Experiment No. 1 Date: _ [ [
Static Characteristics of SCR and DIAC

a) Static Characteristics of SCR

Aim :

To obta in static V -1 characteristics of SCR for different gate currents and also measure
holding current |  H, latching current | L and on state resistance of SCR.

Apparatus  Required

l\?(')" Particulars Range Quantity
1. SCR TYN612 - 1
2. Resistors As per de sign 1 each
3. Ammeter 0-20/200mA 2
4, Multimeter - 1
5. Diode BY127 - 1
6. Transformer 127 071 12 1
7. DRB - 1
8. CRO Probes - 1 set

Procedure:
To Plotthe V -1 Characteristics of SCR:

1. Check the components / Equipment for their working condition

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

3. Both RPS -1 and RPS -2 should be in zero position and the supply switch is ON

4. To find Gate current require  d to trigger the SCR:
Fix the anode voltage V Ak around 20V (by using the RPS -2). Increase t he gate
current gradually by using RPS -1 until the SCR turn s on (V Ak meter becomes
approximately 0.7V).

5. Bring the RPS-2 to zero position. Now adjust the gate current to the required value
by using RPS -1.

6. Increase the RPS -2 gradually and the corresponding readings of V ¢ and | 4 are noted
down.

7. When RPS -2 reaches a particular value, SCR turns on for the second time. Note down

that RPS -2 value i.e the break over voltage.

Repeat the steps 6 and 7 for some other gate current value

9. Graph betweenV ¢ and | , is plotted.

©

To find the Holding Current (I H):
1. Connections are made as shown in the circuit diagram -1.
2. Keep the anode voltage around 20V by using RPS -2 and turn on the SCR by
applying the required gate current by using RPS -1.
3. Bring back RPS -1 to zero positio n and switch off.
4, Gradually reduce the anode voltage by using RPS -2. Anode current also decreases

slowly, at certain value, the anode current will jumps to zero suddenly. Note
down this current value. (This is Holding Current).
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Design:

VAK:VAAT IA RA
Ra=(Vaad Va) /1 a

Assume V aamax =30V, V akon =0.7V, and
Then R, =293 W chooseR =300 W
and P gra=(V aamax T Vakon )°/Ra
Therefore R o =300 W/10W

Tabular Column:

IG]_: m A, VBOl:

A =100 mA

= 2.86 W

Vak inVolt s

I o in MA

Ideal Graph:

o INn MA

Holding Cur rent |

Latching Current |

v IG, = mA , Veee=__V

Vak inVolt s | o iNnMA

Dia

Ron = DVAK / DIA

1G> 1G

...................
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To find the Latching Current (I L):

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

2. Keep DRB in maximum resistance position

3. Applythe V aa around 20V by us ing RPS

4. Observe the square waveform across the anode and cathode of SCR (now SCR is
operating in Gate dependent mode)

5. Now reduce the DRB (from higher range to lower) gradually till the square wave
disappears (now SCR is operating in Gate independent mode)

6. Note down the anode current at which the square wave disappear (This is Latching

Current)
Calculation:
On state resistance R, = DVak / DIy = w
Result:
The on state resistance of SCR R on = W
The ho Iding current | = mA
The latching current | | = mA
Atgatecurrent | g1 = mA the break over voltage V. o1 = \

1
<

lg2 mA the break over voltage V. o2
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Circuit Diagram -3:
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V.-V -2
Ra(min) = —2—20 = 00- 28 _1 70w
ID(maX) 17.8mA
Pmaxy= | 5 mag Ragminy = (17.8 MAF x 1.79KW
=056 W
\ Choose R=2 kW/1W
Ideal Graph:
Page No5

Dept. of ECE, CIT, Gubbi



10ECL78Power Electronics Lab 2017-18

b) Static Characteristics of DIAC

Aim:

To Design & study the V -1 characteristics of DIAC and determine the Break over
voltage .

Apparatus  Required

,\?(I). Partic ulars Range Quantity
1. DIAC-DB3 - 1
2 Power Supplies 0-60V 1
3. | Wattage Resistors 2kY /1W 1
4. Ammeter 0-20/200mA 1
5 Multimeter - 1
Procedure:
1 Connections are made as shown in the circuit diagram -3.
2 Consider as T1 is positive w.r.t. T2 and by varying the supply voltage gradually
in step -by step, note down the corresponding values of V&l
3 Note down V & | at the instant of firing of DIAC and after firing (by reducing
the voltmeter ranges and increasing the ammeter ranges) then increase the
supply voltage V. Note down corresponding values of V & I.
4  The point at which DIAC fires, gives the value of break over voltage VBOL1.
5 Plotagraphof VV/SI.
6 Now consider T2 is positive w.r.t T1 and repeat steps no. 2, 3 & 4.
Tabular Column:
Forward Characteristics: Reverse Characteristics:
V in Volts | £ in mA -Vin Volts -l g in mA
Result:
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Circuit Diagram -4:
(0-20/20D)mMA 300.1/30W
C G
5
G | B +
| c
z —_—
0
{0-30)V
E S RPS-2
+ -
(0—30)V_
RPS-1 e
Pin Diagram Symbol
0 oc
64BC20S ] z
G >
G CE oE
Ideal Graph:
Transfer Characteristics: Output Characteristics
lc(mA) Constant current region

I%mA)

Vee> Vocer

Dic

v

VGE( V)

A

Vee2

VGg> V ge1

\tonstant resistance

region

v

VCE(V)

Dept. of ECE, CIT, Gubbi

Page No7



10ECL78Power Electronics Lab 2017-18

Experiment No.2 Date: _ [/ [__
Static Characteristics of MOSFET and IGBT
a) Static Characteristics of IGBT
Aim:
To conduct an experiment to plot the transfer characteristic s and output characteristics of an

IGBT and to find the transconductance and output resistance.

Apparatus  Required

l\?(l). Particulars Range Quantity
1. IGBT - G4BC20S - 1

2. Ammeter 0-20/200mA 1

3. Multimeter - 1

Procedure:
Transfer  Characteristics:
1. Check the components / Equipment for their working condition.
2. Connections are made as shown in the circuit diagram -4,
3. Initially both RPS -1 and RPS -2 are kept at zero output position.
4. Byvarying the RPS -2,setV g around 1V.
5. Now increase V e by varying the RPS -1 gradually and note down the corresponding
collector current.
6. Repeat the steps 4 and 5 for some other V ce value (Say 2 V).

7. Drawthe graph betweenV geandl ..

Output Characteristics:

1. Check the components / Equipment for their working condition.

2. Connections are made as shown in the circuit diagram -4,

3. Both RPS -1 and RPS -2 should be in zero output position and supply switch is ON

4. Byvar ying RPS -1, setV e to some value (slightly greater than the Threshold voltage
determined from the transfer characteristics)

5. Now increase the V g by varying the RPS -2 gradually and note down the
corresponding collector current

6. Repeatthe steps4and5f or some otherV e value .

7. Graph betweenV eVs I, is plotted .
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Tabular Column:

Transfer Characteristics

Veer = \4 Veg = \Y
Ve in Volt lcinmA Ve in Volt | ¢ in mA
Output Characteristics
VeeL = \ Vee2 = \
Ve (V) I c (MA) Ve (V) Ic (MA)
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Calculations:
Trans conductance Om =DIc/ DVge = mho
Output Resistance R, =DV¢e/ Dlc = w
Results:
The transconductance g, = mho
The output resistance R, = W
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Circuit diagram -5:
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b) Static Characte ristics of MOSFET

Aim :

To conduct an experiment for plotting the transfer characteristics and drain characteristics of

an MOSFET and to find the transconductance and drain resistance.

Apparatus  Required

,\?(I). Particulars Range Quantity
1. MOSFET (IRF 540) - 1
2. Milliammeter 0-20/200mA 1
3. Multimeter - 1

Procedure

Transfer Characteristics:

1.

2
3
4,
5

Outp

A wN

Check the components / Equipment for their working condition.

Connections are made as shown in the circuit diagram -5,

Initially both RPS -1 and RPS -2 are kept at zero output position.

By varying the RPS -2, setV ps around 3V .

Now increase V s by varying the RPS -1 gradually and note down the corresponding
drain current.

Repeat the steps 4 and 5 for some other V ps value .

Draw the graph betweenV  gsand| p.

ut Characteristics:

Check the components / Equipment for their working condition.

Connections are made as shown in the circuit diagram -5.

Both RPS -1 and RPS -2 should be in zero output position and supply switch is ON

By varying RPS -1, setV gs to some val ue (slightly greater than the Threshold voltage
determined from the transfer characteristics)

Now increase the V. ps by varying the RPS -2 gradually and note down the
corresponding drain current.

Repeat the steps 4 and 5 for some other V es value.

Graph betw een V psVs | p is plotted .
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Tabular Column
Transfer Characteristics
Vps1 = V Vps2 = V
Vs (V) I b (MA) Vs (V) Ip inmA
Output/Drain Characteristics:
Vst = \ Vgs2 = \
Vs (V) I o (MA) Vs (V) I o (MA)
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Calculations:
Trans conductance g ., = DIp/ DVgs = mho
Drain Resistance R p= DVps/ DIp = W
Results:
The transconductance g, = mho
The drain resistance R = W
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Half Wave Rectifier using RC Triggering

Circuit diagram -6:
Te CRO & DC
*d— Vo P ® ysltmeter
100 ohm, 20W 1000hm /
: T R
230 Volts, b 12 Y
50 Wz, M| 4 van N W < |
AC supply J 6
< v 1
f: 2 d/
: Y i
-
E Fowar Ckl—je BT Triggering Ckt
Design:
, 1.3T
C -
2

The SCR will turn ON only when
Capacitor voltage Vv ¢ = Vgmin)tV 1

Transformer Secondary : V. s2 |, R+ V,

\ Vs? | yinR+V,
2 I g(min)R + Vg(min) + VDl
R ¢ Vs - Vg(min) - VDl
I g(min)
From the data sheet of TYN612, Vg(min) =1.3V,V p; =0.7V, | g(min) = 2mA, | gmax) = 25mA
24J2-13- 0.7 _ 319
\ R(min) = 4\/_ = =1.277KW
|y 25mA
242 -1.3- 0.7
R(max) = 4\/_ =16kW
2mA

Choose R ;=100 W ThenR,= 1k Y
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Experiment No.3 Date: /[ [/

Controlled HWR and FWR using RC triggering circulit

Aim:
To study the performan  ce & waveforms of HWR & FWR by using RC triggering Circuit.

Apparatus  Required

,\?(I). Particulars Range Quantity
1 SCR7T TYN612 - 1
2 Transformer 230/ 12-0-12V 1
3. CRO Probe - 1 set
4, Diode - BY127 1
5 Resist or - 2
6 DRB,DCB 1
Procedur e:
1. Connections are made as shown in circuit diagram -6,7.
2. Keep the value of DRB at 1K and DCB at 0.1uf. Switch ON the supply.

3. Now vary the firing angle by increase the value of resistance in DRB in steps, observe the
waveforms and note down the correspond ing values of V. , and V ,from CRO and V ,4.from
the DC voltmeter. The readings are tabulated in the tabular column.

4, | f the firing angle ranges from 0 stcalcul&e by usiighen t h
f or mu l=ain ©V./V L) in degrees.

5. Theconductona ngl e & is calculated usi-g the formula, a

6. The current and power is calculated by | ode = V oac/R ampere and P oqc = V %oqc/R Watts
respectively.

7. AgraphofV v/ s Pv/ & av/ s 1,0,/ sl v/ B U @wnids P2 are to be pl

8. Compare the practical output voltage with the theoretical output voltage,
o — p ®Wéi V.WhereV = &2 %V
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Waveforms:

Where o = finng angle

P
[ [
u ]

Graph:

=
s
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Full Wave Rectifier using RC Triggering

Circuitdia gram -7:

To CRO & DC
I*—W—P'voumtw

» - - - S — AN
& 'y
£ 100 ohm, 200 100chm |
) BY127| BY127 T Z R
230 Volts I 12 Y i
somz,  J|[C , vin 1 > h 4
Ac su,p-;:l.y : v S | 3.3k < : " ..‘ -
212
o 1 uE
¥ 3 F Y 2 c
v BY127| BY127
-_ ‘ - i »
€— Bectifier — P r— Powez Cki—p | BG Triggering Ckt
Design:
RC 2 50/2f
27 VO 24V2-13 _ 15 sony
Igt(min) 2mA
Vs- Vgt _ 24J2-13
min = =1.%kW
Igt(max) 25mA
Waveforms:

Vin| 4
el Y.

Rangc of :
firing angle EESSNE]
0o | X0 :

—at

—at

—at

Where « = firing angle °
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Tabular Columns:
Half Wave Rectifier V =
5| U<90U Uu>900
. w )
No. Vi |00t — pYmi Q& — Vode Vo
W W
Full Wave Rectifier V n=
S| U<90,U U>90(J,
. )
No. Vi | i Q¢ — pyYTmi Q¢ o Vodc Vorn
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Simulation:

HWR:

FWR:

V1

12 Vpkl
50 Hz
o

Result:
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Circuit Diagram -8:

Half Wave Rectifier

1P
(23072201200
Tranaforrmer

Pin Diagram
E

B2

Full Wave Rectifier

LR )
(2300 20220V
Transfor mer

1)
vy
Rl 10042
™™ Rl
DAL ’ 220402
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. v 1 »
Dicde J\'[: S S
™
o
N
Ted
Symbol
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B1 E Ref B1
Kl Gl
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................. . SES——
e
300¢)/30W
v‘v
AIIL()
WW
10042
<>n-l
ons i 2200
A
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Zener' r TYNG12
Diode —\L::N}(Ao =) -
® L
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<>”" —0.auf §
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o
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Experiment No.4 Date: /[ [/

U.J. T.firingci  rcuit for HWR & FWR circuits

Aim:

To design a UJT firing circuit for both Half and Full wave rectifier and to study the
performance ofit.

Apparatus  Required

l\?(')" Particulars Range Quantity
1. SCR T TYN612 - 1
2. Transformer 230/ 12-0-12V 1
3. Multimeter - 1
4, Diode - BY127 5
5. Resist or As per design 5
6. Capacitor As per design 1
7. DRB 1
8. Zener Diode 12V 1
9. UJT- 2N2646 1
10. Pulse Transformer 1:1:1 1
11. CRO Probes

Procedure:
1. Check the components /equipment s of their correc tness.

Connections are made as shown in circuit diagrams -8.
Setthe DRB at 10K.
Now switch ON the supply.

By keeping the CRO probes across the load, waveforms are observed.

S T

Now vary the firing angle by increase the value of resistance in DRB in steps, obse rve
the waveforms and note down the necessary values.

7. AgraphofV v/ sanddVov/ s & are to be plotted.
8. The practical output voltage (V omax ) IS compared with V.

For HWR, ® —p WEiV

For FWR, ® —p WiV

Dept. of ECE, CIT, Gubbi Page No22



10ECL78Power Electronics Lab 2017-18

Design:
Gi ven E=f=5KY R=30V, ©=2V, O
0w -0 @ ; Choose C;=0.1pf

v 8

160, 0 vP

¢ v TiThooseR,=220Y

2% - —  1&0llandY S 8

p TrOjy
Choose 'Y  pUL!

i} T Ll
0 ¢ p P

Ideal Waveforms:

f Time

Time

HWER . -
- - : Time
T _ : :
FWE -
e = " Time
t I B
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Tabular Columns:
Half Wave Rectifier V =
5| U<90U Uu>900
. w W
No. Vi |00t — pYmi Q& — Vode Vo
() W
Full Wave Rectifier V =
S| U<9ou U>900
: W
No. Vi | i Q¢ — pyYTmi Q¢ o Vodc Vorn
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Ideal Graph:
Ve (V) A

0 180 aindeg

Calculations:
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Simulation Circuit :

R10

1 iy
Zk Zk 00
o1 03

DiNd002 0 Mo

i Df 500 IN1885
WOFF =10 iy R4
WiPL = 12 § R2 O1NTAD
FRED = 4D ‘ iy
23k o]
1
01 H4002
R7
= 35k
i} P! 01
01H4002 01H4002 '
=0
Note: Similarly Construct for FWR
Result:
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Circuit Diagram -9:

1-Ph
(230/12-0-12)V
Transformer

O

1-Ph
230V,50Hz
AC Supply

LOAD

— (S0

N

—
6L @
_|
N
DK
e @

\
/
['n
=
O

O O
G3 K3 G4 K4
&
ZCD 100%
[0 S——
Fc
Oscillator
©
Clock Logic
?_'}l_ & Generator Cognicy Circuit
i OFF
| | —OTn
Tm Ta
. Pulse
Mains triggering f————> T1 T2
5 | Isolator O O O O
OT3 O OT4O
Digital Firing Circuit kit

Dept. of ECE, CIT, Gubbi Page No27



10ECL78Power Electronics Lab 2017-18

Experiment No. 5 Date: /[ [/

Digital firing circuit for
Single phase fully controlled Rectifier

Aim:

To draw the output waveforms of fully controlled rectifier using digital triggering circuit

Apparatus  Required

Sl.

No Particulars Range Quantity

1-Phase fully controll ed

1. o : - 1
rectifier unit

Digital triggering circuit

unit

3. CRO with probes 1

Procedure:

1. Digital firing circuit kit T1, T2, T3 and T4 terminals are connected with the
corresponding SCR terminals in the rectifier unit.

2. Ensure the thumb wheel swit ch (F.A/ D.cy) in the DFC kit shoul
toggle switch in 180  ° position.

3. Now switch ON rectifier unit then DFC kit.

4. Observe the output waveforms across the Load.

5. Vary the firing angle by varying the thumb wheel switch (F.A/D.cy) in the DFC ki tin
steps and observe the waveform.

Circuit g iven is for fully controlled bridge rectifier. Students can try for Half Wave and Semi -

controlled Converter.

Note: For the detailed operation of DFC refer Appendix.
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Waveforms:
A
Vi Vim
—>
’ : : : : : - Time
T E 5 E : '
el NN
_ : : : - =
: ; ; Time
V.
‘R- Load)
>
- Time
\"AA
RL- Load
(WOF) —
- Time
\"AA
RL- Load
(WF) —
‘ ole ] " Time
t B |
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Tabular Column:

SI. No. U in de Vpcin Volts
Ideal Graph: A
Resistive Load
Voc(V)
Inductive Load
a(deg) >

Result:
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Circuit Diagram
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