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Question 1 [25] 

a) Fill in the blank(s) with appropriate word(s) [10] 
i) A MOSFET is a controlled ____ 

carrier device. 
ii) 	 Enhancement type ¥Q~;FETs are normally ______ 

devices while depletion type MOSFETs are normally _____ 
_ devi«es. 

iii) The Gate terminal ofa MOSFET is isolated from the semiconductor 
by a thin layer of______ 

iv) The MOSFET cell embeds a parasitic In its 
structure. 

v) The gate-source voltage at which the layer In a 
MOSFET is formed is called the ,. voltage. 

vi) The thickness of the layer remains constant as gate 
source voltage is increased beyond the voltage. 

\ . .: b) Determine the voltage gain, input and output impedance with feedback for 
voltage series feedback having A = -100, Ri = 10kfl,R = 20kfl foro 
feedback ofP= -0.1. 	 . [9] 

c) List out two characteristics of feedback amplifier. 	 [2] 

d) How does an oscillator differs from an amplifier 	 [2] 

e) Name two low frequency oscillators 	 [2] 
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Question 2 [25] 

a) The feedback amplifier shown in figure 2~1 makes use ofan op - amp with 

an open -loop gain A.= 105 . 

Vo 

Rl.=10k 

1k 	 R, 

Figure 2.1 

i) 	 How much is the output voltage (va) for input signal Vs = 2 mV in the 
circuit shown [6] 

\''': 

b) Figure 2.2 shows an op - amp circuit with voltage series through 
Rl and R2 . The open -loop gain of the op - amp is A =104 and input 
impedance is lOOKn. 

+12V 

-12V 

Figure 2.2 

i) Find the gain and input impedance ofthe amplifier with feedback. 

[8] 
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c) An amplifier has a bandwidth of500 KHz and an open voltage gain of100. 
i) What should be the amount of negative feedback (fJ) if the 

bandwidth is extended to 5 MHz? [5] 
ii) What will be the new gain after negative feedback is introduced? 

[1] 
d) I?e&ign a 	Wien-bridge oscillator using op-amp to generate a sinusoidal 

waveform of frequency 1 KHz. [5] 
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Question 3 [25] 

a) For the circuit of figure 3.1. 

+Vcc "" +25 V 

at 

V.j,.Vi 

R I . 
4£1 

'h 

-V.e:£ -	 .-2..~ V 

Figure 3.1 

i) 	 Calculate the: 
~ 

\. • Output power 	 [2] 

• Input power 	 [2] 

• Power handled by each output transistor 	 [2] 

• Circuit efficiency for an input of 12 Vrms [1] 
ii) Calculate the: 

• Maximum input power 	 [2] 
• . Maximum output power 	 [2] 
• Input voltage for maximum power operation 	 [2] 
• Power dissipated by the output transistors at this [2] 

iii) 	 Calculate the maximum power dissipated by the output transistors and 
the voltage at which this occurs [4] 

b) For the Harmonic Distortion reading: D2 = 0.1, D3 = 0.02, and D4 = 
0.01, with 11 =4 A and Rc =sn. Calculate the: 
i) Total Harmonic Distortion [2] 
ii) Fundamental power component [2] 
iii) Total power [2] 



Question 4 [25] 

a) Determine the following parameters: IDQ1 VDSQ1 VDS(sat)1 gm' To and Av of a 
MOSFET circuit. The circuit in figure 4.1 assumes the following parameters: 
VGSQ =2.l2V, VDD =5V, VGS =1.82V and RD =2.5Kfl. The transistor 
parameters are VTN =lV, kn =O.80mA/V2(lnd it =O.02V-2. Assume the 
transistor is biased in the saturation region. [14] 

Vc;s 

+---oVo 

+­

-+­

vGSQ....,_~"... 

.I. 
\.~ 

figure 4.1 

b) For the circuit below (figure 4.2) determine: RThi , Ci and {m. Where Av = 
-3, CG = O.OlJlP, Cc =O.5J1F, Cs = 2J1F, Cgd =2pF, Cgs =4pF. [11] 

iJ'cc 

C(J 


--
figure 4.2 
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