50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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ﬂ; Semester B.E. Degree Examination, June/July 2023
% /{/ Analog Circﬁi”'ts

Max Marks: 100

Note Answer any FIVE full questions, choosmg ONE full question from each module.

a.

b.

C.

a.

b.

C.

V %w

b.

C.

&
&

~Module-1
What is meant by biasing of a tranmstor" Explain the classical ﬁblas arrangement for BJT and
derive the expressions for collectorwpurrent and collector-emitter voltage. (08 Marks)

Design a collector-base feedbaclg las circuit to obtain Iz =1 mA and Vcg = 2.3 V, assuming
Vee=10V, B=100 and VBEP«"— 0.7 V. ‘ (06 Marks)
For the conceptual amplé%ﬁcr circuit shown in Fig. Q (c) draw the hybrid - n model.
Suppose if Ic = 1 mA =100 and V1 =26 mV, ‘calculate the input resistance at the base

and voltage gain.

; m@fthe bias current?
L (04 Marks)

Design a Voltq.ge d“lv1der biasing arrangement to estabhsh a dram current of 2 mA. The
MOSFET has \%“— 1V, K, WL=1 mA/V2 Assume Vpp =12V, Vps=5Vand Vs =2 V.

(10 Marks)
m the conceptual MOSFET amphﬁer&mrcmt draw the small-signal model of
rive/the exprcssmns for gm and Avy. (06 Marks)

Modulc-Z
ith a neat circuit c@fagram and ac equivalent circuit, derive the expressions for Rin, Ro, Avo

%, and Ayina comx@on—-source MOSFET amplifier with un-bypassed source resistor.

; (07 Marks)
For the common “drain circuit shown in Fig. Q3 (b), if Ip = 8 mA, Vovy = 1 V and A =0,
determine thqﬂyasfues of Rin, Ry, Avo and Avy. Draw the ac equivalent circuit.
%

Vpo
MR
. W Vo
; (_'\ "y
2. xJL
Rin Ro 4
Fig. Q3 (b) (07 Marks)

For n-channel w:§1{§T\)‘IOSFET with tox = 10 nm, W =10 pm, L =1 pm, Lov = 0.05 nm,
CSbo Cdb o 10 fF Vo 0.6 V VSB =1 Vand VDS =2 V calculate Cox, Cov, Cgs: ng, Csb

and Cgp 10 saturatlon region. Assume g,, =3.45% 10" F/m. (06 Marks)
) 1 of3
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expression for its upper cut off frequency. \ (10 Marks)
Design an RC phase-shift oscillator using MOSEET Tlavmg gm = 5000 puS, rg =40 KQ and

feedback circuit resistor R = 10 K Q. Selecl;« théwalue of capacitor to getl kHz oscillations.

Find Rp to get a gain of 40. C (06 Marks)

Explain the series and parallel resonance actions with equivalent circuits and expressions of

a crystal oscillator. ,,,;;;;“ & (04 Marks)
.. Module-3

Draw the four basic negatlve fe ,dback topologies and explalﬁ‘ each in brief. (12 Marks)

Determine the voltage gain, input resistance and oq;put resistance with feedback for a
voltage series feedback amphﬁer having A = 10, 000 R@n” 10 KQ and R, =20 KQ if p = 0.5.

(04 Marks)
By deriving the relevan expressions, prove that neganve feedback de-sensitizes the gain and

increases the bandW dth o ¥ (04 Marks)

by (d[‘v”
What is thokﬁmctlon of output stage? D1scuss the classification of output stage based on the
collector' current (10 Marks)
A trapsformer coupled class-A dmphﬁer draws a current ‘of 200 mA from the collector

If the load across the secondary is

supply voltage of 10 V, when the signal is not applied.,
max collector

10 Q and the turns ratio is 5 : 1, determine (i) m%%

efficiency. ™ - (04 Marks)

Explain the class-B output stage Prove that the wilmum converswmﬁ%ﬁmency of class-B

transformer coupled amplifier is 78.5%. ® ¢ (06 Marks)
Module~4

With circuit diagram and waveform, explam the inverting amphﬁer using op-amp. Derive

the express1ons for the exact and ideal closed-loop voltage gains. (08 Marks)

An op-amp hﬁvmg A= 2x105 Ry= 2 MQ, Ro 75 Q o= 5 Hz is connected as non—

ﬁhls overcome by usmg n gatlve feedback?. Yl (04 Marks)
' ;:g%‘ } CMRIT LIBRARY
OR BANGALORE - 560 037

‘With circuit diagram, explain the working of inverting scaling amplifier, averaging circuit

and summing amplifier. Derive the expressions for output voltage. (07 Marks)
Explain the¢ ogeranon of instrumentation amplifier using transducer bridge, with diagram
and relevant expressions. (08 Marks)
Draw and explain the basic non-inverting comparator circuit with waveform. (05 Marks)

Module-5
Explain the working of R-ZR DAC with circuit diagram, graph and expressions. (06 Marks)
For a 4-bit bmary@Welghted resistor DAC with R = 10 KQ, Rg= 1.2 KQ and VR =5 V,

determine the step: size and full scale output voltage. (04 Marks)

With circuit dlag?ém and waveform, explam the working of small-signal half wave rectifier

using (i) ,one'diode, (ii) two diodes. What is the use of the second diode? (10 Marks)
() 20f3
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Define the terms pass-band, stop-band, cut-off L,Jfre’qu‘ency and gain roll-off rate with
references to the filters. What is the relation between the order and gain roll-off rate?

) (05 Marks)
Design a second order Butterworth high-pass filter to have a cut-off frequency of 1.2 kHz,
choosing C; = C, = 4.7 nF. Draw the circuit and plot the frequency response: (10 Marks)

An astable multivibrator circuit using 555 timer has Ry = 2.2 K&;?M):“RJB = 3.9 KQ and
C = 0.1 pF. Determine the frequency and duty cycle of the output waveform. Draw the

BRARY (05 Marks)
4560 037

circuit diagram.
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