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Answer 5 out of 8 questions.

1 Draw the circuit diagram of common emitter configuration using NPN (5
transistor. Draw and explain the input and output characteristics.

A) . . . .
Indicate cut-off, saturation and active regions.

B)  In a certain transistor, the emitter current 1s 1.02 times as large as the collector current. If (5)
the dec emitter current i1s 12 mA, the reverse saturation current [pis 20uA, determine the
common base and common emitter reverse saturation currents, the base current,
Tagc and -Sd.l.',"

Q Draw the small signal equivalent of the CE amplifier shown in Fig Q1C.
Define the small signal parameters. Obtain the expressions for the
voltage gain, input resistance and output resistance of the amplifier
from the model.

T VCC
= Re
e
Fig Q1C
D) (5)
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For the transistor circuit shown in fig Q1D, R;, = 92K}, R; = 8200 and V. =
10V. With the help of above data and values given in Table Q1D, Determine Vg, Vg

and the region of operation. Show all necessary steps. Explain briefly the working of
the circuit and draw the output waveform.

Table Q1D
Vin Iy Ie Vee | Veg(Vout) | Operating
Region
10V | 112pA | 12mA ? ? ?
ov 0 ? ? ? ?
Voo
% RL
- Vi
5\ Rin
Vin 2
ov :
Fig Q1D
2) Determine Ig, Ic, Ig, Vg, Vi, V¢ and VE for the voltage divider configuration shown in (10)

n Fig QZA given that Vee=12V, R1=39kQ, R:=8.2kQ, Rc= 3.3kQ, Re=1 kQ and
=120.Assume Vpe=0.7V. What is the region of operation? Neglect Ico.

B) Draw the circuit diagram of RC coupled amplifier without feedback (5)
using NPN transistor. Mention the function of each component. Explain
the working at low, medium and high frequencies.

€)' Draw and explain the frequency response of RC coupled amplifier with and without feedback. ()
In a 3-stage RC coupled amplifier, if the individual stage voltage gains are:
Ay = 20dB,A, = —7dB and A5 = 5dB respectively, find the output voltage at each
stage and overall gain in decibels if the input voltage applied is ¥V, =10sm(27f)

millivolts.
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3)

C)

D)

4)

For the circuit in Fig. Q3A, u,,C,, = 200 pA/V2 and Vyy = 0.5V. Calculate

1)
ii)

1i1)

iv)

Drain current.

If the gate voltage increases by 10 mV, what is the change in the drain voltage?
What choice of Rp places the transistor at the edge of the triode region with
value of Ip as in part i)?

Determine the value of W/' L that places M; at the edge of saturation with Vgg

as in part 1).
Rp = 5kQ
Ip
X w2
M, W__¢
1U—EI "T 018
Fig Q3A

Calculate the maximum allowable gate voltage in Fig. Q3B, if M; must remain
saturated. Assume U, C,, = 200 pA/V2 and Vg = 0.5V

Vpp=18V
Rp = 5k
Ip
X
Veso—fom, W__2_
L 018
Fig Q3B

If3=0.1/Vand W/ L= 20&].18 , construct the small-signal model of the
circuit shown in Fig. Q3C. Compute g,,, and 1,

VDD=1'BV
1mA
M,

Fig Q3C

An NMOS device with 4 = G-ZXV must provide a gain of 20 with Vps= 1.5 V. 5)
Determine the required value of W/' 1 fIp=0.5 mA.

(5)
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Design a circuit of Fig. Q4A for a drain current of 1 mA. if W/'L = 20/'[] 18 Vru =
0.5V, Compute R1 and R2 such that the input impedance is at least 30 k.Q

= 500 Q2

FigQ4A

B) (5)
If W}'L = 10/'[]_18 . UpCox = 100 pA/V2 and A= 0, determine Vgs, Vps and Ip for the

circuit shown in Fig. Q4B. Draw the small signal model.

Vyp=18V
M,

1 kQ

Fig Q4B

C) (5)

The CS stage of Fig. Q4C must provide a voltage gain of 10 with a bias current of 0.5
mA. Assume A =U-1/'V, and lg=U-15fV,

(a) Compute the required value of (Wf I ).
(b) If(WfLE:znfO_lB, calculate the required value of V.
VDD= 1.8V
Vh._l M2

Vout

Vine— M,

Fig Q4C
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5)

6)

o)}

o)}

In the circuit of Fig. Q4D, M; and M; have lengths equal to 0.25 um, y,C,, = 200
LAV | Viy = 0.5V,and A =D'1/'V. Determine Wi and W such that Ix = 2Iy = | mA.
Assume Vps; = Vps2 = Ve = 0.8V. What is the output resistance of each current source?

Ix Iy
LT
VBI_ 5 =

Fig Q4D

Draw the circuit diagram of a Colpitts oscillator. If ;=100 pF, C,=7500 pF and the ©
inductance is variable, determine the range of inductance values, if the frequency of
oscillation is to vary between 950 KHz and 2050 KHz.

State and prove Miller's theorem. For the circuit shown in Fig Q35B, draw the small

signal model. Using Miller’'s theorem, determine Miller’s input and output
impedances.

Fig Q5B

Draw the circuit diagram of a Transformer coupled Class B push pull )
amplifier and write the expression for power efficiency. What is
crossover distortion in class B amplifier and how is it overcome?

Using block schematic of a voltage series feedback amplifier, derive expressions for )
voltage gainAy, input resistance R;- and output resistanceRg;. Determine the values
Cl'f.fql[;f., er and Rﬂf if AV =-5D, RI=SGJ:C and RO= 1k.

It is desired to design a phase shift oscillator using an FET having g,,=5000pumhos, G
1r4=40kQ and feedback circuit resistor R=10K€2, determine the value of capacitor for

oscillator operation at 1 KHz and also determine the Rp for 4;,>29 to ensure oscillator
action. Draw the circuit diagram.

Draw the self-bias circuit of a CS amplifier. Construct the high (5)
frequency model and obtain the expressions for cutoff frequencies.

(5)
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7)

8)

o)}

An amplifier with negative feedback gives an output of 12.5V with an input of 1.5V.
When feedback is removed., it requires 0.25 V input for the same output. Find a) value
of voltage gain without feedback b) value of feedback factor p.

Design a passive RC low pass filter with a cutoff frequency of 500Hz
using a 220pF capacitor. Draw the circuit diagram and plot the
frequency response. What is the output at the cutoff frequency?

Draw the block schematic of i) Voltage shunt ii) Current series
feedback amplifiers. What is the effect of series and shunt feedback
on the input and output resistance of an amplifier?

Define class A, class B and class AB power amplifiers. With the help of

output characteristics and the dc load line, illustrate their operation.
What are the theoretical efficiencies of a series-fed class A and class B
power amplifiers?

Draw the circuit diagram of a crystal oscillator and explain the
working. Mention any two advantages of Crystal oscillators.

Draw the circuit diagram of a self-bias CS stage amplifier with
coupling and bypass capacitors. Write the expression for voltage gain
and explain with relevant expressions, how the lower cutoff frequency
is chosen?

Explain the following: (4X5)

i)  Early effect in BJT

ii) Channel length modulation in MOSFET
iii) Positive and Negative feedback

iv) Barkhausen Criterion for oscillation

(5)

(5)

5)

(5)

(5)

20)
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