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7. (a) What are the different types of
compensation that can be achieved in

smarn sensors?

(b) Explain in bnefl the protocol for
commurnication between host and smart
SENsor,

8. fa) Explain briefly the following terms with

respect to an ADC : 2x4=8

fij Quantization error

{i} Resolution

fui) Aperture time

fiv) Coding

(b} An analog voltage signal whose highest

significant frequency is 1KHz is to be

digitally coded with a resolution of

0-01% covering a voltage range of

0-10V :

{ij Determine minimum number of
bits in the digital code.

(i) Determine r.m.s. value of
quantization error.

(i) Determine aperture time.

9. Write short notes on the following : 7x2=14
(a) Phase-locked loop
ib} R-2R digital to analog converter
&
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Instruchons ;

(it The marks are indicated in the nght-hand rmargmn
fuj There are NINE questions in this paper.

fuy} Artempt FIVE questions in all

fivj Question No. 1 is compulsory,

T Answer any seven of the following quesuons
2=x7=14

M-cﬁfferenual amplifier having CMER

50,000 has a difference mode gain of
500. Calculate its common mode gain

An active half-wave voltage follower
circuit has an input of 10sinwt V. If the
input resistance is 2 k€2 and feedback
resistance 1s 10 kQ, find the expression
for the output voltage.

_{g) Kist the desirable properties of an ideal
OPFAMP.

{d) Give the expression for the gain Iof_a
high-pass filter at a frequency @, if its
time constant is T.
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& ft7) A successive approxumation ADC has a
<) ] } i T
= rezolution of 20 m\ What will be 1=
< e e
g digital ourpur for an analog mput o
24T VA
= 217N
n ' -
§ fh) The 0-10V ADC has to have a
resolution of 0-025%., Find the rms
value of quantization error

Jl{ Define accuracy

]

)/ How many different voltages can be
‘./ output for a DAC with 6-bit resclution?

Eﬁ DISCUSS the different features that
) """‘"I‘ : "

= ‘“ntelligent instrumen

g tation Sy sie from a ‘dumb

8 instrumentation system. i
z :

= ), Discuss the components of an

+ intelligent instrurentation system with

5 " the help of a block diagram. 7
=]

-

the circuit diagram of an
mentation amplifier and derive
gsion for gain.

{ Continued }

4]

o

fr(s),

Denve  the expression for transfer
function of a band-pass RC filter. Draw
its characteristics and also the Bode

diagram. 7

What are acuve ﬁlterfl[)rscribt a low-
— s

pass acuve EIier_ and detive the
exXpression for its cut-off lrcquenn

Also, draw its requency characteristics.

Design a high-pass filter with a
characteristic resistance of 50Q and a
cut-off frequency of 20MHz and an
attenuation of 80 dB at 5 MHz.
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5. f(a) Explain the working of current 1o
voltage converter with a circuit diagram.
Compare it with a voltage follower
circuit.

(b} Briefly explain the working of the <
following : 3;2_53:
fi) Signal Integrator PN
(i) Signal Multiplier g

=

(a) Discuss smart sensor with the helpofa &
block diagram. 15

: =

(b What do you mean by pnmary smart
sensor? What are the application areas
of smart sensor? 7
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