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Q.1 [30 marks]

(a) Determine the Q-point values (Ipg and Vpsq) for the circuit shown in Fig. 1(a).
The transistor parameters are Von = 1.2 V, K, = 0.5 mA/V? and L = 0. Also
calculate the small signal circuit parameters.
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(b) For the circuit shown in Fig 1(b), design a bias stable circuit such that
Ieq = 0.8 mA and Vegg = 5.0 V assuming p=100. Also find small signal
parameters gm, Iy and r, if V4= 100. [Hints: determine the values of Re, Ry and
R»] (15 marks)
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Q.2 [20 marks]
(a) Draw the small signal equivalent circuit diagram of the MOSFET amplifier circuit

shown in Fig. 2(a) and find the input resistance R; and the voltage gain 4, = Yo of
v

s

the amplifier. The transistor parameters are g,,=0.65 mA/V and A =0. (15 marks)
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(b) Draw the small signal equivalent circuit diagram of the BJT amplifier circuit

I
shown in Fig. 2(b) and find the current gain 4, :T

o

i

and output resistance R,

where I, is the current flowing through Ry. Given that R; = 300 kQ, R, = 500 kQ,
Rg = 20.0 kQ and Ip = 0.25 mA. The transistor parameters are p = 100,

VBE (on) =(0.7 V and VA = 80. (15 marks)
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Useful formulas

For BJT

For bias stable R, =0.1(1+ S)R,
I

_Zco
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Ie,
V, =0.026 V

Varen =07V

Large values of capacitors are connected to the

For MOSFET

g = 21/anDQ

1
r, =
Al

Do

circuits as coupling and bypass capacitors.
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