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1 (a)With a block diagram explain the different stages of a typical Op-amp. [5] @ co1
1 (b) Define slew rate and CMRR for an Op-amp with necessary expressions. [5] co1
2 Derive the expression for closed loop gain of a voltage series and voltage shunt | [10] CO1
feedback amplifier with circuit diagrams.
3 Using an uA741 Op-amp design a capacitor coupled non inverting amplifier. [10] K cO1
The specifications of the circuit are :-Closed loop voltage gain =3,Input voltage
=2V, load resistance =2.2k€) and lower cut off frequency =120 Hz.
4 Explain how an Op-amp can be used as a summing amplifier and subtractor. [10] coO1
5 Demonstrate an Instrumentation amplifier with bridge input. Derive the [10] K CcO1
expression of output voltage for the same.
6 Design a two stage wide- band band- pass Butterworth filter with a lower cut [10] @ CO6
off frequency of 400 Hz and upper cut off frequency of 2 kHz. Calculate the
value of Q and draw the frequency response curve.
7 Define the performance parameters of voltage regulators with necessary [10] @ CO6
equations.
8 Explain the internal circuit of an adjustable voltage regulator and design a [10] | CO6
voltage regulator using LM317 IC to produce an output voltage of 9V.
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Standard resistance values

10% Tolerance
0 0 0 k0 k0 k0 MO MO
- 10 100 1 10 100 1 ‘g
- 12 120 12 12 120 1.2 1
- 15 150 1.5 15 150 15 15
— 18 180 1.8 18 180 1.8 18
— 2 220 22 2 220 2.2 2
2.7 27 270 2.1 27 270 2.1 =
33 33 330 3.3 33 330 33 -
3.9 39 390 39 39 390 3.9 -
47 47 470 4.7 47 470 4.7 —
5.6 56 560 5.6 56 560 5.6 =
6.8 68 680 6.8 68 680 6.8 -
8.2 82 820 8.2 82 820 8.2 -
Standard capacitor values
pF  pfF pF pF wuF wF wF nF wF nF ul_
5 50 500 S000 — 0.05 05 5 50 500 S000
— 51 510 5100 —— — —_ — —_— p— e
— 56 560 5600 - 00% 056 56 L) - 5600
—_ - — 6000 — 0.06 6 — -~ 6000
— 62 620 6200 — = e — W i 5
- oS &80 6500 — D068 068 68 68 &80 6800
— 75 750 7500 — — — —_ 75 —_ -—
- - S000 -— —_ — 8 80 — —
— 52 820 8200 —_ 0082 082 82 82 -—
- 9 910 Q100 — —_ p— j— R — —
10 100 1000 - 001 a1 1 10 100 1000 10000
—_ 110 10 p— — — — . — — _—
12 120 1200 - 0012 0.12 1.2 f— — —a
- 130 1300 - _ — - - — — —
1 150 1500 - 0.015 0.15 15 15 150 1500 15000
- 160 1600 - - — - - % A e
I8 180 1800 ooms 018 18 18 180 —— _
20 200 2000 — 002 02 2 20 200 2000 =
2 20 2200 — — 022 22 2 20 2200 22000
24 240 2400 — - e 5 — 240 = il
— B B0 — — 025 — 25 250 2800 —
27 270 2700 — 7 027 27 27 2 - -
30 300 3000 =2 03 s
33 330 3300 - : ;:; 3 ;, :3 ;‘; 3 :z 23
3% 360 3600 - S £= =
¥ WO WO  — VW 0 26 = . . B
= = 4000 — 004 _ ‘9 f 200 24
43 4530 30 — x 2
37 470 4700 = 007 047 47 o 4_;04;3/-:,




1.(a)
BLOCK DIAGRAM OF OPERATIONAL AMPLIFIER
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1(b)Slew Rate : The slew rate is the maximum rate of change of output voltage caused by a step input voltage and is
usually specified in V/uS. For example 1V/uS slew rate means that the output rises or falls by 1V in one
microseconds. Ideally slew rate is infinite which means that op-amp’s output should be changed instantaneously in
response to input step voltage. Practical op-amps are available with slew rates from 0.1V/uS to well above 1000V/uS.

CMRR " It can be defined as the ratio of the differential gain Ap to the common mode gain Ay, that

is, CMRR=Ap/Acu.
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Solution : Design the low pass filter,
By = 2 kHz
o 1
Let C —ﬂ-ﬂiul.:u:i:l:"-—z“wc'
- 1
T 2w 107 % 0.00 % 107®

Design the high pass filter,
fp, = 400 Hz
Let C = 005 uF and f =
_ 1
2o 400 = 005 x 0%
Morer Apr = Ay Ay
where Ay = Gain of high pass section, A; = Gain of low pass section _

= 7957 ki3
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