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OBE
Marks =5 TreT
1 |With a block diagram explain the different stages of a typical Operational 10 |CO1 | L2

amplifier. Define slew rate, CMRR and input offset voltage.

2 |Derive the expression for closed loop gain, Ideal closed loop gain, Input| 10 |CO1| L2
resistance and output resistance of a voltage series feedback amplifier with
circuit diagrams.

3 |Demonstrate an Instrumentation amplifier with transducer bridge input. Derive 10 [CO1 | L2
the expression of output voltage for the same.

4 |Design a two stage wide band pass filter and band reject filter having f,.=200Hz 10 [CO6 | L3
and fy=1kHz and pass band gain of 4.Calculate Q value and center frequency.
Assume capacitor values for high pass section=0.05uF and for the low pass
section=0.01uF.Draw the circuit diagram.

5 [For the second order LPF, show that the pass band voltage gain is equal to 1.586 | 10 |CO6 | L2
and also obtain the expression for high cut off frequency fy.Draw the circuit
diagram.

6 |A peaking amplifier has the following values Ri=1kQ,L=100uH with a 3Q| 10 [CO1l | L3
internal resistance. Given C=0.01uf,Rg=6.8kQ,and R =10kQ. Determine (a)the
peak frequency f,,(b)the gain of the amplifier at f, and the bandwidth of the
amplifier.

7 |Design a first order and second order Low pass Butterworth filter with cut off | 10 [CO6 | L3
frequency 1.2kHz.

8 [Explain how an Op-amp can be used as a non-inverting summer and subtractor. 10 [CO1 | L2




Solution
1.
BLOCK DIAGRAM OF OPERATIONAL AMPLIFIER

DIFFERENTIAL AMPLIFIER

NONINVERTING
INPUT
O 7| [weurstace  |_,[NTERmEDIATE LEVEL SHIFTING OUTPUT STAGE
STAGE STAGE
DUALANPUT DUAL-INPUT EMITTER ICOMPLEMENTARY| OUTPUT
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UTPUT OUTPUT .
vERime gvrrmemm DIFFERENTIAL [ENT SOURCE FUSEAL
INPUT AMPLIFIER
o AMPUFIER  [—P| AMPLIFIER

“VEe (4 marks)

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 Acy that is,CMRR=Ap/Acm.

Input Offset Voltage Defined. The input offset voltage is defined as
the voltage that must be applied between the two input terminals of the op amp to
obtain zero volts at the output. (2+2+2 marks)
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2 v 7417357 p——oVv, = (1 ¢ _‘vov.ov)
", AN ——— ! Therefore, using the
o R | A E3a superposition theorem, the
- ‘ o voltage V, =V,
+V, O——WW— ' v V, & V_= 0. Net resistance
AR, = R+R/2
R, = R ﬁ-.—’
R2 -, R/2 _R2Z_
Vi=R+R2"*TR+RR2 R+ RI2F

Vi=s2Va+ 2 Vardiv,

Va V, v,_v+vb+Vc

L LS 3

If R,=2R,, 1+R,/R =3
V,= V4V, +V,
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