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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
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2. Missing data, if any, may be suitably assumed.

UNIT -1

Determine the voltage Vceq and Icq for the voltage divider configuration of

the circuit shown in figure 1
VCC= 22V

10KQ

10uF

B =140

39KQ

3.9KQ 50uF

Figur—e 1

Draw the re model for a voltage divider bias configuration and derive
expressions for input impedance, output impedance and voltage gain.

UNIT -1l

A transformer coupled class A power amplifier supplies power to 80Q load
connected across the secondary of a step down transformer having a turns
ratio of 5:1. Determine the maximum power output for a zero signal collector
current of 1220mA

With a neat block diagram derive expressions for gain with feedback, input
impedance and output impedance for voltage series feedback configuration.

Calculate the total harmonic distortion for an output signal having
fundamental amplitude of 2.5V, second harmonic amplitude of 0.25V, third
harmonic amplitude of 0.1V and fourth harmonic amplitude of 0.05V .
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b)
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UNIT - 111

Derive an expression for drain current of NMOS transistor that operates in
) Triode region i) Saturation region.

For the circuit shown in Figure 2, let Q1 and Q2 have Vt=0.6V,
HUnCox=200pA/V? L1=L2=0.8um , W1 =8um

i) Find the value of R required to establish a current of 0.2mA in Q1

ii) Find W2 and a new value of R2 so that Q2 operates in saturation region
with a current of 0.5mA and a drain voltage of 1V.

20K R2

OR

Design the circuit shown in the Figure.3 so that the MOSFET operates at
I0=0.4mA and Vp = +0.5V. The NMOS transistor has Vt = 0.7v , i Cox =100
HA/V? L=1 um and W =32 um. Neglect the channel length modulation effect
(assume A =0).

Figure 3

Describe different types of biasing in MOS amplifier circuits.

UNIT -1V

Derive an expression for transconductance and voltage gain of a common
source NMOS amplifier.

Derive an expression for i) input impedance ii) output impedance iii) voltage
gain and overall voltage gain for a common source amplifier with source
resistance.
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UNIT -V

Find Vo for the circuit shown in figure 4.

Figure 4

With a neat functional diagram describe the working of 555 Timer for astable
operation.

OR
Describe the basic operation of Phase Locked Loop(PLL).

Design an adder circuit using an Opamp to obtain the output expression as:
Vo= -[(0.4V 1+0.1V 2 +20V 3)].

Describe the use of 555 Timer as Schmitt trigger.
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