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+«» Answer ALL the questions.

¢ Missing data may be suitably assumed.

1A. Determine v, for each of the network shown in Fig Q1A. 1, if v; = 8 sin wt. Assume cut-in
voltage of diode is 0.7V. (03)

1B. Consider the Zener voltage regulator circuit shown in Fig Q1B. Let V; = 60V , R; = 150Q and
V, =15.4V. The power rating of the diode is 4W and the minimum diode currentis to be 15mA.

Determine (a) the range of diode currents. (b) the range of load resistance. (02)

1C. For the circuit shown in Fig Q1C, what is the minimum allowable value of V,, if M; must not
enter the triode region? Given ,,C,, = 200 uA/V?, Vyy = 0.4V. Assume A=0. (02)

1D Design a clamper circuit using Ideal diode to obtain the output waveform for the given input
as shown in Fig Q1D. (03)

2A. Design the circuit to obtain a current of 100uA. Find Rp, V. Assume V;y=0.5, Channel length
‘L’ is 0.5um, Width ‘W’ is 5um, u,,C,, = 300pA/V 2. Refer Fig Q2A. (02)

2B. For the MOSFET circuit shown in the Fig Q2B find drain current, Vj, overall small signal gain,
if Vo = 0.3V, W /L = 20, i, Core = 100p4/V 2. (05)

2C. For the circuit shown in the Fig Q2C, Assume V;y=0.6V, g, =3mA/V, iz, =
10mA, determine v,. Draw the small signal model for the same. (03)

3A. Determine the overall gain of cascaded amplifier circuit shown in Fig Q3A. V5 of M1 and M2
is 0.2V. Find the output resistance of the circuit and draw the small signal model. (06)

3B. The mid-band gain of RC coupled amplifier is 31.62277V/V. The band width is 1KHz to
100KHz. Find the frequency at which voltage gain is 28dB. Draw the frequency response of
the same. (02)

3C. An amplifier rated at 30W output is connected to 8() speaker. Calculate (a) the input power
required for full power output if power gain is 20dB. (b) the input voltage for rated output if

amplifier gain is 45 dB. (02)
4A. Determine (W/L) of the MOSFET and resistance R in the circuit shown in Fig Q4A such that

Vo =0.9 Vand l.er = 90 pA. Assume M; and M; are identical, unCox =90 pA/V2, Vypy = 0.6 V. (03)
4B. From the fundamentals derive an expression for the lower cut-off frequency of a RC coupled

amplifier due to coupling capacitors. (03)
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4C. With a neat circuit and diagram and necessary waveforms, obtain maximum efficiency of
series fed class A power amplifier, hence design the circuit for the following specifications.
Vpp:20V, Rp=160, Q point:0.54, 10V and maximum conversion efficiency is desired. (04)

5A. Whatis overdrive voltage? Discuss the importance of this with relevant expressions. (02)

5B. Five identical cascaded amplifier have an overall upper 3dB frequency of 200KHz and a lower
3 dB frequency of 120Hz.What are fi, and fy of each stage? (02)

5C. A MOS differential pair operated at a bias current of 1 mA employs transistors with W/L =200
and p,Cox = 0.6 mA/V2 using Rp = 5 k) and Rss = 25 k(). Find the differential gain, common
mode gain and the common mode rejection ratio if the output is taken single-endedly and the
circuit is perfectly matched. (02)

5D. Derive an expression for CMRR of a dual input, dual output MOS differential pair. Also discuss
the role of Active load in Differential amplifier. Support the explanation with relevant circuit

diagrams. (04)
R R 4V
Vv, o l V A l’ \Y R;
i 2.2k 0 i 2.2k 0 AANS
+ + +
b P Ui f/l Ui J

Vi Vz R Vi

=4v

| Fig Q1A L - L - -

o = Fig Q1B
3V

Vo

R, = -
D 500 ! 100UA

+5V
W/L =10/0.18 +2.5V _| I_ R ¢I
l—_>M' 0 ‘
L t t
v = 2.5V

= Fig QID

100K g §| 8K —’\/l\o/K\,%I > /l\ 2 1€ ©
| L

o T T B o b

K s

%
A
)
)

Fig Q2B Fig Q2C
T +5V 2v
Iref
1mA
2K 100M 1.5mA R i/
ssok 3 l v
+— M2
Cm)! I M1 M]'_H | ’_ M2
1K = —
cout
2K 11—
150K L AN Vo
V sig g K X K oK —
FigQ4A

ELE 2105 Flg Q34 Page 2 of 2



