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An n-channcl GaAs MESFET has Schottky
barrier height ¢go =0.88V. Np = 10!7
cm 3, @=0.25 pm, L = 1 um and gate width
W = 10 pm. Given p, = 5000 cm?/V s and
g, = 13.1, determine : 75
(a) the pinch-off voltage

(b) the threshold voltage and type of device

(¢) the drain voltage at saturation for
V. =4

7.  Write short notes on the following :

(a)
(b)
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Note : It is compulsory to answer all the questions
(1.5 marks each) of Part A in short. Answer any
four questions from Part B in detail. Different
sub-parts of a question are to be attempted

adjacent to each other.
PartA

1. (a) Differentiate between MESFET and HEMT.
1.5

(b) What is the role of oxide thickness in MOS

capacitors ? 1.5

(¢) Define propagation delay in digital circuits.

15
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(e)

(f)

(2)

(h)

(i)

)

(b)
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What is the role of molecular beam

epitaxy(MBE) in GaAs fabrication ? 1.5

What are the key parameters affecting metal-

semiconductor junction characteristics ?
1.5

Why is GaAs preferred over silicon in high-

speed applications ? 1.5
Can MOSFET be realized with GaAs and InP ?
1.5

Define transit time and its significance in

high-speed devices. 1.5
Mention two applications of MESFETs in
high-frequency circuits. 1.5
What is the role of heterojunctions in high-

speed circuits ? 15
Part B

With the aid of a diagram, discuss vapor phase
epitaxy technique. 8-

What are the advantages of using GaAs in
MESFETs ? 7.5

(b)

(b)

(b)
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Explain in detail the Ternary compound
semiconductors and their applications. 7.5
Explain the challenges associated with the

fabrication of GaAs-based integrated circuits.

f

Explain the challenges of scaling MOS

devices and their impact on performance.
D

Discuss the role of contact resistance in

device performance and ways to minimize it.

D

Discuss the I-V characteristics of a MESFET
and explain different operating regions. 7.5

Derive the expression for the drain current in

a MESFET. 1.5

With the aid of a diagram, explain the energ)
band diagrams of a metal and #-type
semiconductor (a) before contact and

(b) after contact for ¢,, > ¢,. 1.5
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