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Instructions for the Candidates:
« Answer ALL questions.

«» Data did not provide any, may be suitably assumed.

Q. No CO | PO | LO | BL
Q1 | Analyse and Explain any two applications of a diode? Give suitable 3 4 2 4
(a) examples
1(b) | Analyse the circuit given in FIG. 1B below. Calculate and draw the output 3 4 2 5

voltage v, for the given input voltage vi. Consider case (i) Ideal Diode (ii)
Silicon Diode
II"‘J'
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FIG. 1B
1(c) | Determine v o for the network of FIG. 1C for the input indicated. Draw 3 4 2 5
the output waveform with respect to the input
Vi f=1000Hz
10 C =1uF
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FIG. 1C
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2(a) | Analyse and name the circuit in FIG. 2A Draw its small-signal equivalent
circuit. Calculate the input resistance R; for the circuit in Fig 2. Given:
=100, Veeen)=0.7 V, and Va =
Vee=10V
R¢=0.5kQ
e |
C
) .f+> R, =
"\= 122kQ 2 R=04kQ
FIG. 2A
2(b) | Estimate the voltage gain of the given circuit in Fig. 2B. Assume the 3 4
circuit parameters are Vpp = 12 V, Ry = 162 kQ, R> = 463 kQ, and Rs =
0.75 kQ, and the transistor parameters are Vin = 1.5 V, Kn =4 mA/V2,
and 2 =0.01V 1. Also assume Rsi = 4 kQ
Vop
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Fig. 2B
(c) | Determine the source-to-drain voltage required to bias a p-channel 3 4
enhancement-mode MOSFET in the saturation region. Consider an
enhancement-mode p-channel MOSFET for which Kp = 0.2 mA/V?, V1p
=-0.50V, and ip = 0.50 mA.
Q3(a) | Analyze the op-amp based circuits given in FIG. 3A. Compare both 5 4
circuits and give your comments.
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FIG. 3A

Q3(b)

Construct/ realise the circuit for following using minimum number of op-
amps and passive components:

[i] an analog subtractor

[ii] N-input averager circuit

Q3(c)

The operational amplifier shown in circuit of FIG. 3C has a slew rate of
0.8V /us. The input signal is 0.25 sin ot. Determine the maximum

frequency of input for which there is no distortion in the output.
470k

22k W

A
0.25sinat :l> A
Hy

i a

FIG.3C

Q4(a)

[i] Op-Amp pA741 has a unity-gain bandwidth of 1 MHz If an
amplifier is implemented by a single pA 741, determine the maximum
voltage gain for a bandwidth of 100 kHz.

[ii] For the op-amp circuit shown in FIG. 4A, R1=5 kQ, R> = 8 kQ,
tVsat = 13 V and vin is sinusoidal waveform of peak-to-peak
amplitude 20 V. Identify the circuit. Define the term Hysteresis and
explain the need for the same. Compute the value of hysteresis. Plot
the input and output waveforms.

FIG. 4A

Q4(b)

[i] Compare Opamp and OTA with respect to following parameters:

e Macro model

[MTE 5401]

Page 3 of 5




e Bandwidth

e Output impedance
[ii] Study the OTA-based first-order filter circuit given in FIG. 4B.
Give your observations.

C

Vi :I_gml
L : ;_gml “~Vo

FIG. 4B

Q4(c) | State the properties of CCll+. Realize the differential transconductor | 2 6 4
(dual-output OTA) using CCII. State the primary reason for the popularity
of Gm-block as compared to CCI|I.

Q5(a) | [i] Explain the design a 3-bit charge scaling DAC and compute the value | 5 6 4
of the output voltage for D2D1Do = 101 and 011. Assume that V=5V
and C= 0.5 pF. Discuss the reasons for popularity of charge scaling DAC.
[ii] Consider an R-2R ladder DAC with binary inputs bsbsbibo. Refer
circuit in FIG. 5A. If a logic '1'=+5.0 V and a logic ‘0’ = 0 V, what is
Vout for the following binary inputs:
a. bsbabibo= 1001
b. bsbabibo=0111
bo by b2 bs

s

50kQ
S0k < 50kQ2=50kQ2 =50k Afy

AE’(;/?Q 25k 25kQ  25kQ .\ ——o Vout

FIG. 5A

Q5(b) | The input V; to an op-amp based differentiator is shown in FIG. 5B. | 3 4 4
Evaluate the output voltage’ Vo' if the resistance Rr = 2 kQ and capacitor

C=0.1pF
2V
Vi (volts) !
| ._ t
0 250 usec 500 psec

FIG. 5B

Q5(c) | For the op-amp based circuit in FIG. 5C, derive the expression for output | 2 6 4

voltage. Show in the equivalent circuit, where there exists a virtual short.
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