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PART A — (10 x 2 = 2Damarks)’
A )

1. Consider a silicon pn junction at T =+300 K so that n; =1.5%10" em™. The
n type doping is 1x10™ cln‘si%"ancl“'J‘15 forward bias of 0.60 V is applied to the

pn junction. Calculate the ﬁlinnﬁty hole concentration at the edge of the space
charge region. O ik

B

%,
2. Sketch the forward bias{éfrﬁctaﬁstics of the pn junction diode.
: .1'5:: o 3 :
3.  What do you meaﬁf&[f drift current?
4.  Sketch the Ebers Moll model.
5. ﬁssumé%hat the p+n junction of a uniformly doped silicon n channel JFET at
T =900 K has doping concentrations of N, =10" em™ and N, =10 em™.
: ﬁﬁsm%e that the metallurgical channel thickness @ is 0.7 um. Calculate the
“wpinch off voltage.
-1 fr;ﬁﬁxq% What is channel length mﬁdulatidn?
7.  Whatis a MESFET?
8. Expand: LASER, LDR.
9.  Sketch the V-I characteristics of an UJT. .

10. “A solar cell is a pn junction device with no voltage dﬁectly applied across the'
. junetion”. If it is so, how does a solar cell deliver power load?
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PART B — (5 x 16 = 80 marks)

(i)  Derive the expression for drift current density. (12)
(ii) Determine the ideal reverse saturation current density in a silicon
pn junction at T = 300 K. Consider the following parameters in the
gilicon pn junction: N, =N,=10" em™®, n,=15x10" u::m'a,_ i
B, =Phemis ., =T =8eliifs, DI —10emia =110
Comment on the result. - f‘“‘{%} b
Ur - e ?._.-'.
{i)  Derive the expression for diffusion current density. 4 (12
(i) Describe the deviation of V-I cha:acteristi(:s"q{‘:;n jungt'i;:.rn diode
from its ideal. i & (4)
Y
(i)  With relevant expressions and figures, dea&g]he %rly effect. ()
(i) Discuss the Input and Output ChErﬂC?EﬂQﬁ‘}LS&‘GE mnﬁguratmﬂ
' (10)
o~
0
¥ Apn ,
(i)  With relevant expressions d 'sk describe h-parameter model.

. o A (6)
{11} Descnhe the wm‘ﬁu&g J:Nf‘ junctions. ] (10)
(i) Ihscuss the D né' Transfer characteristics of JFETS. (10)
(i) -Explain thﬁ &gﬁegjoffrhreshom antag'e in a MOSFET. (6)

: %u_ . Or
(i) Discuss the characteristics of MOSFET. 4 (10)
; {i%ﬂeaq:ibe the concept of dual gate MOSFET. 6)
'Ifl} Conaider an n-channel GaAs MESFET at T = 300 K with a gold
“w.. Schottky barrier contact. Assume the barrier height is
- ®,; =0.89V. The n-channel doping is N,=2x10" cm™.
Determine the channel thickness such that Vi =+0.25 V. Also
N, =4.7x10" cm™ and €, of GaAs = 13.1. )
(ii) Describe the working of metal-semiconductor junction. {12)
Or
Write short notes on :
(i) Tunnel diode
(i) Varactor diode
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Write short notes on :
(i) - Power BJT e
(ii) Power MOSFET

Dr ; o
Write short notes on-: ; . SN |
o SRED : A\» '
(i) CCD O

( )ujinpml.cnm

Grow With Us




