ECE3050 Homework Set 10

The figures show a common-source amplifier, a common-drain amplifier, and a common-gate am-
plifier. For each circuit, it is given that R, = 1kQ, R;s = 100€2, and Ryq = 10k2. The transistors

have the parameters Ip = 1.5mA, Vpg =10V, K = 0.005A/ V2, and A\ =0V~L
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1. For each transistor, show that g, = 1/182.6S, r; = 182.6, and rg = co k.

2. For the common-source amplifier of Figure (a):
(a) Replace the MOSFET with the T model or simplified T model and show that
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(b) Replace the MOSFET with the 7 model and show that
Vo = —iyRyg = —10%4),
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3. For the common-drain amplifier of Figure (b):
(a) Use the T model or simplified T model to show that
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(b) Use the m model to show that
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4. For the common-gate amplifier of Figure (c)

(a) Use the T model or simplified T model to show that
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(b) Use the 7 model to show that
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5. What are the new answers to problems 4 through 6 if the body lead connects to ac ground
and x = 0.37 Answers: For problem 2, v,/vyy = —32.0 and ry, = 10kQ. For problem 3,
Vo/Vig = 0.32 and 74y = 58.4 Q2. For problem 4, v,/vis = 32 and 74y = 10kS2.



