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[The figure in the margin indicates full marks. Candidates are required to give their answers in their

own words as far as practicable.]

Group-A -
(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :

(i) A transistor works in three regions: ) Cut-off, ii) active, and iii) saturation. Which is used as
switch in digital logic gates, the regions it works in are:

a) i) and ii) only b) ii) and iii) only

c) i) and iii) only d) i), ii) and iii) . .
(iiy For a p-n-p transistor in CE mode, p=100, then the value of « of the transistor 1s

a) 0.99 b) 0.099

c) 9.9 d) 99
(iii) In ICEO, what does the subscript ‘CEQ’ mean?

a) Collector to base emitter open b) Emitter to base collector open

c) Collector to emitter base open d) Emitter to collector base open

(iv) Consider the following statements related to CMOS (Complementary metal oxide
semiconductor) inverter: 1. It combines an n-channel and a p-channel MOS transistor. 2.
For binary 1 input, both transistors are OFF. 3. For binary O input, both transistors are ON.
4. Whatever is the state of input, one transistor is ON while the other is OFF. Which of the
statements given above are correct?

a)1,2,3and 4 b)l1and 4
c)1,2and3 d)3and 4

(v) A diode whose terminal characteristics are related asl = Is eV/VT(Is is the reverse
saturation current, and Vy is the thermal voltage(=25mV)) is biased at i = 2mA. Its
dynamic resistance is

a) 25 ohm b) 12.5 ohm
c) 50 ohm d) 100 ohm
(vi) In the operation of an NPN transistor, the electrons cross which region?
a) Emitter region b) The region where there is high depletion
c) The region where there is low depletion d) P type base region
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(vli) The emitter current consists of

a) Carrlers passing from collector to emitter b) Carriers passing from base to collector

c) Carriers passing from emitter to base d) None of these
(vil) The junction capacitance of a p-n diode is used in

a) Varactor diode b) Photo diode

¢) Zener diode d) Tunnel diode
(ix) The unit of mobility of electrons is

a) em?/v-s b) ¢cm/V-s

c) mZ/s d) CmZ/V
(x) The donor impurities

a) Generate electrons b) Generate holes

¢) Generate hole and electrons d) All of these

‘_,(xi)“The'reverse saturation current of a PN-junction diode is
L 1nae ) Ingreased with temperature

v 716 Y b) Decreased with temperature
c) Inversely proportional with temperature d) Independent of temperature
(xii) Which of the following doping generates a P-type semiconductor?

a) Germanium and boron b) Germanium and phosphorus
¢) Germanium and antimony d) Silicon and phosphorus
(xiii) After VDS reaches pinch-off value VP in a JFET, drain current ID becomes

a) Zero b) Low
c) Saturated d) Reversed

(xiv) The collector and emitter current levels for a transistor with common base dc current gain
of 0.99 and base current of 20pA are respectively

a) 2mA and 1.98mA b) 1.98pA and 2mA
c) 1.98mA and 2mA d) 2mA and 1.98pA
(xv) In saturation region in an n-p-n transistor

a) VCB is -ve and VBE is +ve
c) Both VCB and VBE are +ve

b) VCB is +ve and VBE is -ve
d) Both VCB and VBE are -ve

Group-B
(Short Answer Type Questions) 3x5=15

2. Draw the circuit symbol of MOSFET. Sketch the structure of an n channel depletion type (3)
MOSFET. Draw the typical drain characteristics of it in both enhancement and depletion

modes.
3. Estimate the donor concentration in N-type Germanium semiconductor having conductivity (3)

2.016(?m)-1 and mobility 0.24 m2/VS
4. In a common emitter n-p-n transistor, VBB=5V, RB=100K?, RC=1K?, VCC=10V,VBE=0.7V, (3)

ICO=0 and ?=100. Find IB and IC,

5. Sketch the depletion region before and after pinch-off. (3)
6. Compare between a FET and a BJT. (3)
OR
A BJT Is a current controlled device while a FET is a voltage controlled device. Explain. (3)
Group-C
(Long Answer Type Questions) 5x 6=30

7. Draw circult diagrams for different modes of operation relating to both n-p-nand p-  (5)
n-p transistor.
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8. The transfer characteristic of an n-channel JFET is given, with usual symbols, by IDS = (5)
IDSS(1 VGS/VP)2 Find an expression for gm from the above parabolic equat'i,on of the
transfer characteristic, show how gm varies with VGS and DS,

9. Draw the circuit symbol of MOSFET. Sketch the structure of an n channel depletion  (5)

type MOSFET. Draw the typical drain characteristics of it in both enhancement and
depletion modes.

10. V\{hz}t do_ you mean by effective mass of a current carrier in a semiconductor? (5)
Distinguish between drift current and diffusion current

11. Draw |-V characteristics of p-n junction diode. Define cut in voltage. . (5)

’
-
4

12. Explain the nature of the typical common-source drain characteristics of a JFET. What (5) =,
is its transfer characteristics?

OR

With a neat sketch, describe the construction of an n-channel JFET. Explain its (5)
principle of operation.
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