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ELECTRONICS 2ol
FIRST PAPER

Full Marks - 200
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The figures in the margin indicate Jull marks
Jor the guestioris

1. (@) At equilibrium, the Fermi leve] cannot .
vary spatially in‘semiconductor. Justify,. 5

(b)  Explain how the depletion region gets
formed in an unbiased p-n Junction.
Give Justification in support of the word
‘depletion’ attributed to thijs Particular
region. 7

(¢) Describe the Hall effect” .W-’hat Properties
of a semiconductor are determined from

Hall effect €Xperiment? 4+4=8
(d) What.is Stick diagram? Explain briefly
With e€xample. : 5

2. (a Discuss the physics. behind the two
- Principal breakdown mechanisms of 5
P-1 junction, 10

(b) Consider ap Al-Si” Schottky barrier
diode. The doping concentration within
the silicon is o e, The effective
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(b)

(c)
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density of states N, is 3-22x10'® ¢ =3

and the Schottky barrier height is

072 eVv.

(Y Detem;iine the built-in voltage.

(i) Determine the depletion width in
equilibrium.

Plot the minority. carrier current

components and the total current in a

p-n junction diode as a function of the

distance from the junction.

Consider a resistive load inverter circuit
with = K, =20 FV2,
Vio =0:8V, R, =200 kQ and Weili—0.
Calculate the critical voltages Vor, Vou »
Vip and Vi on the V.. Also find the
noise margin.

Suppose two MOS capacitors have been
given to you—one having inversion layer
of electrons and the other having
inversion layer of holes. Explain by
giving necessary energy-band diagrams
how these inversion layers are created.
For a MOS capacitor, calculate the
masgsrum—space— charge width at
temperature T = 300 K.

Given, acceptor concentration
N, =10 e intrinsic carrier
concentration n; =1-5x10'% em™3 and

the semiconductor is silicon.
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"4, (a) Explain the process of ion implantation
and photolithography with necessary
diagrams. 5

(b) Giving the circuit diagram for the fixed-
current bias and collector-to-base bias,
explain why bias stability is better in
collector-to-base bias compared to that
in fixed bias.

(c) Explain how a MOSFET can be used as
a load. : : 5
| ’ ‘

5. (a) Calculate suitable resistor values for the -
com;’non—emittér’ amplifier in Fig. 1
below. Also determine suitable capacitor
values for the circuit cutoff frequencies
to be 100 Hz (lower cutoff frequency)
and 50 kHz (upper cutoff frcqtiencies)".

w
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(b) Draw the circuit diagram of a MOSFET
NOT gate and explain its operation. 10
6. (a) For the resonant circuit given in Fig. 2,
- the transfer function is :
: R/L)Aps _ (09 /QAgs
s> +sR/L)+(L/LC) s% +(0y / Qs+ w2

where @32 = Zl—é, o —220—‘ is the resonant .
frequency, Q is the quality factor, s = jo,
Ag is voltage gain at f.
For the active resonant filter circuit
(without an inductor) as shown in Flg
3; the transfer function is

28

RC :
g e 2
R;GC;  RR3GGC

where R’ =R|||R,. : ;
‘Hence calculate the values of R}, R, and
R3 for -Ag =50, f,=160Hz, 3dB
bandwidth = 16 Hz. '
Take C1 CQ =0- 1uF

rm‘-lw
(A resonant circuit)
Fig: 2

Av':(-s) =

nnr—
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(An active resonant filter without .an inductor)

(b)

7. (a)
(b)
(c)
8. (a)

Hip =3

Define sheet resistance. How is - it
measured?

Explain  the architecture of any
microprocessor with neat diagram.
Discuss briefly about each section.
Classify Intel 8085A instructions into
various groups with necessary
examples. .

What are the general purpose and
special purpose registers in Intel
8085A? Discuss in brief.

In an 8085-based system, only an

8K x 8 EPROM chip and an 8K x 8 RAM _

chip are to be interfaced. Draw the
complete interfacing circuit diagram
with 8085 microprocessor, such that
starting addresses assigned to EPROM
and RAM chips are 0000H and 8000H
respectively. Show the address map.
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