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Question 1:

For the amplifier circuit shown in Figure 1, Rg=10kQ, Rg=100kQ2 and R =1kQ. The

MOSFET transistor is biased to have gn=5mA/V and r;=16.5kQ.

a) Draw the small-signal equivalent circuit using the T-model of the transistor.

b) What is the output resistance of the amplifier?

c) Find the voltage gain A, (=Vo/vin) of this amplifier.

[4 points]
[4 points]
[4 points]

d) What will the voltage gain become when the load resistance R, is replaced by an open

circuit?

e) What is the overall voltage gain Gy (=Vo/Vsig) of the amplifier?
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Question 2 — Part A:
For the circuit shown in Figure 2. The input voltage V,=5 V. If needed, use the following:

B=100, |Vae|=0.7 V, and Vg, |=0.2 V.

a) Find the base and collector currents. [4 points]
b) Find the base and collector voltages. [4 points]
c) Verify any assumption made on the mode of operation of the transistor. [2 points]
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Question 2 — Part B:
For the circuit shown in Figure 3, V; =43V and V. =2.3 V. If needed, use the following:

IVBE| =0.7 V, and IVCEsat| =0.2V.

a) What is the mode of operation of this transistor? Verify your answer. [4 points]
b) Find the value of . [6 points]
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Question 3:
For the circuit shown in Figure 4.The BJT transistor has 3=100.

a) What is the type of the amplifier shown in Figure 4? [2 points]
b) Draw the amplifier DC circuit. [3 points]
c) Calculate the small-signal parameters g, and re. [4 points]
d) Draw the small-signal equivalent circuit using the = model for the BJT. [4 points]
e) Find the input and output resistances of this amplifier. [3 points]
f) Calculate the voltage gain of this amplifier. [4 points]
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