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Instructions-----------------------------~-~-~----:--
• All waveform sketches /diagrams must be neat~ drawn and clearly labeled. Answers must be brief and to the point. 

• The final answers (numerical values with unit) should be underlined or enclosed within~ with unit. 
• For every Question No., start your answer from a new page. 
• Avoid writing answers ofthe various parts of a single question at different locations in your answer-script. 
• For any value related to any device parameter or circuit parameter, which you may find not given with a problem, assume 

suitable value for such parameter. 

1A. Multiple choice questions: 
I. For an ideal OPAMP CMRR.Iis 

(a) Infinite 
(c) One 

II. Input impedance for a voltage follower is 
(a) Zero (b) Infinite 

(b) Zero 
(d) none of these 

(c) Kilo Ohm (d) none ofthese 

III. Ideal OPAMP characteristic 
(a) Differential gain zero, 0/P resistance infinite, liP impedance zero 
(b) Differential gain infinite, 0/P resistance infinite, liP impedance zero-·~---
( c) Differential gain infinite, 0/P resistance zero, liP impedance infinite 

lB. For the circuit shown in Fig. I find the input 
resistance. 

(7 marks) 

1 C. Calculate the differential-mode rejection ration of a 

differential amplifier shown in Fig. 2. R1=R3=15 n, R2=25 Q 

and R,,=30 n. Determine Vo when: (a) vu= + 2V, Vr2"':- 2V (b) 

vu= v12= + 2V (c) Determine common mode gain, (d) 

Determine the CMRR (dB). 

(10 marks) 

2A. In a sample of silicon bar at T = 300 K, the electron 

concentration varies linearly with distance as shown in Fig. 3. 

The diffusion cun:ent density is fqund to be Jn= 0.19 A/cm2
• 

Electron diffusion coefficient 25 cm2/s and consider 6 V is 

applied across this 2 em long b~cFind out (a) The electron ' 

_ CO!JCentration (b) conductivity and (c) drift velocity. 

(10 marks) 

(3xl=3 marks) 

Fig. I 
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Fig. 3 



2B. In a uniformly doped GaAs junction at T = 300 K, at zero bias, only 20% of total space charge region is to be in the p

region. The built in potential barrier is 1.20 V. Intrinsic carrier concentration in GaAs is 1.8 x 106 cm·3• What is the 

majority carrier concentration in n-region? (1 0 marks) 

3. For the circuit shown in Fig. 4, the transistor parameters are 
{3 == 100, VBE(on) == 0.7V and the Early Voltage VA= oo. Also, 
Vee= IOV, Rs= 0.5 kQ, R, ==56 kQ, R2 == 12.2 kQ, Re == 2 kQ 
and R.r = 0.4 kQ. Determine the input re~istance R, and the 
small signal voltage gain vr/v_, (20 marks) 

4 

4A. Describe a simple common source MOSFET circuit with an n-channel enhancement mode device and discuss the 

relation between the drain to source voltage and gate-to-source voltage. (6 Marks) 

4B. For the NMOS common source amplifier as shown in Fig. 

5, the transistor parameters are VTN = 2V, Kn =lmAN2, and A.== 

o: Assume R.; = 2 kn and a load resistance RL == 3 kQ is 

capacitvely coupled to the output. (a) Determine the quiescent 

. values of drain current and.drain,.to-source voltage, (b) find the .,-'i v-·~.., . 

small-signal voltage gain. (14 Marks) 

SA. The diode in the circuit of Fig. 6 has ·a piecewise linear 

parameters Vy == 0. 7V and r1== I OQ, if the triangular wave is..,,., 
~<WV 

applied at the input (v1) plot Vout vs time.(IO marks) 

SB. In the voltage regulator circuit in Fig. 7, let ~ = 6.3 V, Ri = 

12 Q and Vz == 4.8V. The zener diode current is to be limited to 

the range 5S lz Sl OOmA. (a) Determine the range of possible 

load resistances (b) Determine the power rating required for the 
.... f" ' ; - • 

zener diode and the load resistor. (10 marks) 
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