50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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y Module-l ‘

gnent density and if a. hole is created, what is the net
current generated? Describey, the  superposition of the (E K) band structure for a
semiconductor in an electric fi P (10 Marks)
A Si bar 4 ¢m long and, 500 pm’® in cross sectléna} area is doped with 2.5x10" fem’
phosphorus. Find the- current at 300°K with 22f”“V ‘applied voltage. How long it take an
average electron to drlﬁ 4 cm in pure silicon at an electrlc field of 70 V/cm. Calculate the

In a filled band, what is the n

- time required at" 105 Viem. Assume moblhty of the electrons is 0.1675 m’/Vsec and

scattering lmuted velomty (Vs) in 10’ cm/§ec (10 Marks)

&)’
&) /R

Show the random thermal motion.of an electron in a sohd and what happens when electric
field:is\applied? Derive the equatlon which relates the current density and mobility in a
semiconductor in an applied electric field. N 4 (10 Marks)
Con51der a semlconductor bar; with width = 0. 02 cm, h;ckness =15 ym.and length = 8 mm.
Iz 'Tf 00” mV, find the type,

s (10 Marks)

(12 Marks)

Explam the operatlon of pin photodetector (08 Marks)

¢ 3 >

3
o5 j ) )
s} OR ./

What type of breakdown ™ occurs in a lightly doped pn junction? Show the energy band
dlagram of a pn Junctlon in a reverse bias ,Single ionizing collision by an incoming electron

4

/.in the depletion region and | primary, seeqndary and tertiary collisions. (10 Marks)
- Obtam the relatlonéhlp between the open‘eircuit voltage and optical generation rate starting
“from the expresswn. or the optically generated illuminated pn junction. (10 Marks)

Module-3

Derive the Ebers Moll equatlons Vf30r the thermal currents in a transistor and represent the

same. (14 Marks)

When the base narrowmg effect occur in a transistor? (06 Marks)
¢ OR

Illustrate the hole® and electron flow in a pnp transistor with proper biasing. (10 Marks)

Show the sw1tch1ng effects in a common emitter transistor circuit. (10 Marks)

10f2
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Module-4 :
Show the electric field direction, charge flow and induced charge region in a MOS capacitor

with P-type substrate and n-type substrate when a moderate positive gate bias is applied.
(08 Marks)

Represent the energy-band diagram through a, MOS capacitor structure with P-type as a
semiconductor and differential charge dlstrlbutlon for a differential change in gate voltage in
the depletion and inversion mode. . ( (12 Marks)

o
.
fa

fOR 4 QN 4
Represent the energy band diagram of a  MOS capacitor for the followmg cases :
(1) Negative gate bias in a MOQOS' capacitor with ptype substrate.
(i)  Positive gate bias in a’ M@S capacitor with ntype'as substrate.
(i)  Large negate gate | blas in a MOS capacitor with'n type as substrate. (10 Marks)
Show the channel formation 1 1n the MOS structure and ID versus Vps curve for the following
cases : v £

) Vgs > Vi and.small Vps value. e :\ ;
(i) Vg>Vi and large Vps value. \ ,
(111) Vgs > Vt and Vps = Vps (sat). ¢ (10 Marks)
Module-S
Write the. names of the different fabrlcatlon steps in a pn junction. (08 Marks)
Explam the evolutlon of ICs over the years (12 Marks)
VR Ao CMRIT LIBRARY
i ) 4 OR BN\()[\[ ORE - 560 037
Draw a neat sketch showmg the ion 1mp1antat10n system in the fabrication of a pn junction
and explain. oy (10 Marks)
Write the structure of a° CMOS inverter and show the formation of p- ~channel and n-channel
devices together. £ @ Y (10 Marks)

4,
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