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S.E. (Computer Engineering) EXAMINATION, 2006

Time : Three Hours

ELECTRONIC DEVICES AND CIRCUITS

(2003 COURSE) -
: Maximum Marks : 100

N.B. :— (i) Answer three questions from Section I and three questions -
from Section II.
(ii) Answers to the two Sections should be written in separate
answer-books.
(iti) Neat diagrams must be drawn wherever necessary.
(iv) Figures to the right indicate full marks.
(v) Assume suitable data, if necessary.
SECTION 1
1. (a) Explain the various biasing circuits used for BJT Amplifiers.

" (b)

Compare the various circuits based on stability factor S. [8]
For biasing arrangement as shown in the Fig. 1, assume that
reverse saturation currents of diode and transistor are equal.

Show that :
ol
s= Sle g
. aICO .
and S' = —p/R;. (8]

Fig. 1
P.T.O.
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Or
Derive equations of S, S' and S" for a voltage divider bias
circuit. ‘ A BT
For the circuit shown in Fig. 2, calculate Ip, I, and‘VCE
if p = 50. ' 18]

o + Ve

2kO

: 0 e

100 Q§ = CE

Explain with neat diagrams, the effect of biasing resistors on
input impedance of simple emitter follower circuit. How is this
effect overcome by bootstrap emitter follower circuit ? Draw
the circuit and explain. .- 18
Using Miller’s theorem analyze the amplifier in Fig. 3, to

find : °
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(i) Ay =+
(i) R;
(iv) R’
Assume h;, = 1 kQ, hfe = 55, h,, = h,, = O. [10]
PV . =12V
: R
7 =100k - 3 kQ
AW ®
Rq ‘
M K
ex
Fig. 3
Or

4. (a)
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The transistor used in the circuit Fig. 4 has %;, = 500 Q,
1

-9 -4 - R
hye = 24 x 107%, hg = 60, hoo = 20 X 10° U, (25 pANV).
Calculate R;, R/, A;, A, A, and A;,. Assume all C—very large
= . . [10]

3 : P.T.O.
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5. (a) For each transistor shown in Fig. 5, assume #A;, = 1.1 kQ,
h, = 25 x 104 f,, = 50 and h,, = 25 pA/V.
Calculate Rl- and A,
4

[3062]-182
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Compute f; and fy of each stage. [8]
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Fig. 5
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6. (a) Calculate R;, R, A;; = 7. for the circuit shown in Fig. 6.
s \

Assume both the transistors to be identical with h;, = 1.1 kQ,

e

hf = 50 and h,, = hy, = 0. (8]

il

Fig. 6

(b) Three identical cascaded amplifier stages have overall upper
3 db frequency of 100 kHz and lower 3 db frequency of 20 Hz.
Find upper and lower 3 db frequency of individual stage. [8]
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SECTION II

Define various parameters of FET. [3]
The maximum transconductance of FET is 10 mA/V and drain
current when Vg is zero is 20 mA. Find pinch off voltage
of FET. : ’ [4] .
Thermal runaway is not encountered'in FET. Explain, why.

(3]
Calculate quiescent values of Iy, Vg and Vg for the circuit

shown in Fig. 7.

Assume ‘IDSS§:4mA, Vp=4V. [6]
-60V
: 18 kO
1.3 M
—ov,
o—i} < ©
b
é 200 k&) 410
—9
Fig. 7
7 | P.T.O.
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Or
For the FET source follower, prove that :

v, u. Rg
() AV:?F:R +r, +Q1+wWR
i Dty W Rg
R, +r
) R, =~
+u

For the circuit shown in Fig. 8, calculate :

@ Ip, Vgs Vps
VU
(i) Ay = v -

IDSS = 12 mA, VP = —4V, rg >> RD, C — oo

+12V

7

) §10kQ §2k

il
H
O

Fig. 8
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Draw the circuit diagram of op-amp non-inverting amplifier.

Derive expression for its gain. (4]

What is a Schmitt trigger ? What are the threshold levels

and hysteresis ? Explain with a neat diagram. {4}

Draw and explain three op-amp instrumentation amplifier circuit.

Derive expression for its gain. [6]

Draw and explain the working of triangular wave generator.
{4}

Or

What do you understand by precision rectifiers ? How do they

differ from conventional rectifiers ? Explain half wave precision

rectifier. (5]

From diode current equation, derive the basic equation of log

amplifier and draw the circuit. (51

Explain the following op-amp. characteristics :

(i) CMRR

(ii) Slew rate

(zii) Bandwidth

(iv) PSSR. [8]

Draw the characteristics of SCR and show Iy, Iy, Iy, Vq,
Vio» Vgr on the curve. Explain each term. [6]
In a éingle phase half wave rectifier using SCR, the average
load voltage is 80 V. If the supply voltage is 230 V, 50 Hz,
find the firing angle of SCR. What is the conduction angle
value ? [6]

Compare SCR and TRIAC. 4]

9 P.T.O.
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Or
Explain two transistor terminology of SCR and show that Anode

Current :

a,lg + Ico] + ICOZ
T, =- et Bt

1-(a; +a,)

where I is leakage current, o is common base current gain.

(8]
Draw the block schematic of on line UPS and explain. (6]
Give applications of SMPS. ) [2]

10-
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