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UNIT-I
1. a) Explain briefly about extrinsic and intrinsic semiconductors with [7M]
neat sketch.
b) Draw energy band diagram of semiconductors and write its [7M]

characteristics.
(OR)
2. a) Why Silicon is Preferred in Semiconductors? Explain the [7M]
reasons.
b) Derive current and draw V — I Characteristics of a diode. [7M]
UNIT-II
3. a) Explain V-I characteristics of Zener diode with its operation [7M]

b) In the circuit shown in figure, the voltage across the load is to be [7M]
maintained at 12 V as load current varies from O to 200 maA.
Design the regulator. Also find the maximum wattage rating of
zener diode.

16V v, R;_g E,

(OR)
4. a) For the circuit shown in figure, find: (i) the output voltage (ii) the [7M]
voltage drop across series resistance (iii) the current through
zener diode.

b) What are the typical applications of varactor diode? Explain in [7M]
detail about any one application with neat sketch.
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UNIT-III
Explain operation of NPN transistor with neat diagram.

For a transistor, f = 45 and voltage drop across 1kQ which is
connected in the collector circuit is 1 volt. Find the base current
for common emitter connection.
(OR)

A transistor is connected in common emitter (CE) configuration
in which collector supply is 8 V and the voltage drop across
resistance RC connected in the collector circuit is 0.5 V. The
value of RC = 800 Q. If a = 0.96, determine: (i) collector-emitter
voltage (ii) base current.
An n-p-n transistor at room temperature has its emitter
disconnected. A voltage of S V is applied between collector and
base. With collector positive, a current of 0.2 pA flows. When the
base is disconnected and the same voltage is applied between
collector and emitter, the current is found to be 20 pA. Find q,
IE and IB when collector current is 1 mA.

UNIT-IV
What are the characteristic parameters of JFET? Explain in
detail.
(i) When a reverse gate voltage of 12 V is applied to JFET, the
gate current is 1nA. Determine resistance between gate and
source
(iijWhen the reverse gate voltage of JFET changes from 4.0 V to
3.9 V, the drain current changes from 1.3 mA to 1.6 mA. Find
the value of trans conductance

(OR)

Explain construction and operation of N-channel JFET with neat
sketch.
A FET has drain current of 4 mA. If Ips-8 mA and Vgs orr) = -6 V.
Find the values of Vgr & Vp,

UNIT-V
[llustrate and describe the characteristics of an SCR and explain
the two transistor version of an SCR.
In a SCR half wave rectifier, the forward breakdown voltage of
SCR is 110 V for a gate current of 1 mA. If 50 Hz sinusoidal
voltage of 220 V peak is applied, find firing angle, conduction
angle, average voltage, average current, power output and the
time during which SCR remains OFF. Assume load resistance is

100 L2 and holding current to be zero.
(OR)
Define the following (i)Latching current (ii)Holding current
(iii)Gate current.
Derive Vims by outlining the application of SCR as half wave
rectifier.
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UNIT-I
Explain the operation of p-n junction diode with neat sketch.
Define the following: (i)Conduction band (ii) Valence band
(iii)Forbidden gap.
(OR)
Explain the operation of Full Wave Rectifier with centre tap
transformer. Also derive the following for this transformer dc
output voltage, dc output current, RMS output voltage.
Define Voltage Regulators. List and explain any one of the
Voltage Regulators.
UNIT-II
Explain V-I characteristics of varactor diode with its operation.

Figure shows regulated power supply using a zener diode. What
will be the circuit behaviour if (i) filter capacitor shorts (ii) filter
capacitor opens?

F + #mm——-- -
° 1 8 H“\ Electron
j D?X /\\ \‘\’fl flow
E "
Fuse blows g E Vd .U?' N .
as a result \ -
2B
of excessive  3IF J: n\\&ﬂ, /
current - \J \ / D4 % RL
° ——— v ‘
- ' — shorted | 1
(OR)

A 7.2V zener is used in the circuit shown in Figure and the load
current is to vary from 12 to 100 mA. Find the value of series
resistance R to maintain a voltage of 7.2 V across the load. The
input voltage is constant at 12V and the minimum zener current
is 10 mA.

I R I
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=

List out applications of varactor diode and explain any one
application in detail with neat sketch
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10.

UNIT-III
Explain operation of PNP transistor with neat diagram

What is the relation between Ig, Ir and Ic in CB configuration
(OR)
Explain the advantages and disadvantages of Bipolar junction
transistor
i. In a common base connection, IE = 1mA, IC = 0.95mA.
Calculate the value of IB.
ii. In a common base connection, IC = 0.95 mA and IB = 0.05
mA. Find the value of a.
UNIT-IV
Compare JFET and BJT.
Determine pinch off voltage for N channel silicon FET with a
channel width of 5.6x 104 cm and donar concentration of 1015 /
cm3. Consider dielectric constant of Si is 12.
(OR)
List out Applications of JFET.

Calculate operating point of self biased JFET having supply
voltage Vpp = 20 V, maximum value of drain current Ipss = 10
mA, and Vgs = -3 V at Ip = 4 mA. Also determine the values of
resistors Rp and Rsto obtain this bias condition.

UNIT-V
When a SCR full wave rectifier is connected across a sinusoidal
voltage of 400 sin 314t, the rms value of current flowing through
the device is 20 A. Find the power rating of SCR.
Derive Vims by outlining the application of SCR as full wave
rectifier.

(OR)

Discuss the semiconductor switching device which can control
alternating current in a load.
Explain the structural functioning and characteristics of DIAC.
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UNIT-I
With a neat diagram explain the working of a PN junction diode
in forward bias and reverse bias and show the effect of
temperature on its V-I characteristics.
Draw energy band diagram of conductors and write its
characteristics.
(OR)
Define the following
i.  P-Type Semiconductors
ii. N-Type Semi Conductors
iii. Biasing

i.  Define Knee voltage of a Diode.
ii.  Define Rectifiers. List the types of Rectifiers.
UNIT-II
Explain V-I characteristics of Optical diode with its operation

If the optical output power of a diode laser is linearly dependent
on the drive current, then why does the failure rate be
dependent exclusively on the mth power of current and nth
power of the output optical power?.

(OR)
The zener diode shown in Figure has VZ = 18 V. The voltage
across the load stays at 18 V as long as Iz is maintained between
200 mA and 2 A. Find the value of series resistance R so that
EO remains 18 V while input voltage Ei is free to vary between
22 V to 28V.

I R Iy

2Vt 28V ; 18V Ey _
}z 18 i %;e[_lsﬂ

List out applications of optical diode and explain any one
application in detail with neat sketch.

UNIT-III
Design a collector to base bias circuit for the specified
conditions: VCC=15V, VCE=5V, IC=5mA, =100.
What is the need of biasing in Transistor circuits?

(OR)
1 of2

[7M]

[7M]

[7M]

[7M]

[7M]
[7M]

[7M]

[7M]

[7M]

[7M]



Code No: R2031040 R20 SET -3

6.

10.

a)
b)

Explain how a Bipolar junction transistor works as Switch.
i. In a common base connection, the emitter current is 1maA.
If the emitter circuit is open, the collector current is 50
PA. Find the total collector current. Given that a = 0.92.
ii.  For the common base circuit shown in Figure, determine
Ic and VcB . Assume the transistor to be of silicon.

!!'.' O ‘I(.'
%RE: 1.5ka %RC: 1.2kQ

Iy
Vep=8V Vee=18V

UNIT-IV

Compare MOSFET with JFET.
For a P channel silicon FET with an effective channel width of 2
x 10* cm and channel resistively p =20 Q c¢m Find Pinch off

voltage.
(OR)
Compare n channel with p channel MOSFET.

Derive current equation for JFET.
UNIT-V

[Nlustrate the structure and describe the functioning of Gate
Turn OFF Thyristors. Outline its characteristics, advantages and
applications.
Derive Vims by outlining the application of SCR as Bridge
rectifier.

(OR)
Define Snubber current and explain about thyristor protection.
[Nlustrate and explain light activated SCR (LASCR) and its
characteristics.
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UNIT-I
1. a) Draw the circuit diagram and explain the working of full wave
bridge rectifier and derive the expression for average output
current and rectification efficiency.

b) Draw energy band diagram of insulators and write its
characteristics.
(OR)
2. a) Explain forward bias, reverse bias and depletion region in a p-n
junction diode.
b) Explain working operation of Half wave rectifier with neat sketch.
UNIT-II
3. a) Discuss the working principle of varactor diode with a beat
sketch.

b) A 10-V zener diode is used to regulate the voltage across a
variable load resistor [See figure|. The input voltage varies
between 13 V and 16 V and the load current varies between 10
mA and 85 mA. The minimum zener current is 15 mA. Calculate

the value of series resistance R.
1 R Iy
AN

I
13Vio16V 7 =10V
0 V,= 10V %’RL

(OR)
4. Over what range of input voltage will the zener circuit shown in
Fig. 8 maintain 30 V across 2000 Q load, assuming that series
resistance R = 200 Q and zener current rating is 25 mA ?

R=200Q I
+ VA

T 1
E; 2000 Q % E,

!

UNIT-III
a) Explain how a Bipolar junction transistor works as an amplifier.

o

b) Derive current and draw V-I characteristics of a transistor.
(OR)
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6. a) Find thevalueof3if (i) a=0.9 (i) a = 0.98 (iii) a = 0.99 [7M]
(iv) a = 0.95 (v) a = 0.93.
b) Find the a rating of the transistor shown in Figure. Hence [7M]
determine the value of IC using both a and [ rating of the

transistor.
Ip
Iy=240 pA /‘ \
\ j o
Iz=12mA
UNIT-IV
7. a) Briefly explain temperature effects in a MOSFET. [7M]
b) What is biasing for zero current drift. Derive gm. [7M]
(OR)
8. a) Define the following [7M]
(i) Self Bias

(iij Fixed Bias
(ii) Operating Point

b) Explain the construction and working of enhancement and [7M]
depletion mode MOSFETs.

UNIT-V
9. a) Illustrate and describe the operation of PNPN diode. [7M]
b) Describe the operation of Phototransistor with neat sketch. [7M]
(OR)

10. a) Explain about two transistor version of SCR with neat diagrams. [7M]
b) A full wave rectifier employs 2 SCRs and 2 diodes in bridge [7M]
configuration to rectify 230 V, 50 Hz AC mains and give a output

of 150 V to a resistive load of 10£2. Find firing angle, the time
during which SCR remains OFF and the load current.
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