ECE 3050A — Spring 2004

QUIZ NO. 4 - SOLUTION
(Average score = 8.2/10 of those taking the quiz.)

A NMOS common-source
inverting amplifier is shown.
Assume the parameters of the

transistor are Ky = ImA/V 2, Vin=

1V, and A =0. (a.) Find the small
signal model parameter values for
gm and r . (b.) Find an algebraic

expression for the small signal

input resistance, R;,, the output

resistance, R, ;, and the voltage

our
gain, v,,,/vs. (c.) Numerically
evaluate the small signal input

resistance, R;;,,

Solution

the output resistance, R
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(a.) Small-signal model (Note the dc current source is replaced by an infinite):
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Find g,, and r gm= \/ZKNID =V21:0.5 =1mS and  ry = (ignore Vpyg)
(b.) Find R;,, R,,,,;» and v,,,/v.
Ril’l = RS +RG Rom‘ = RD”RL
Vout  Vout Vgs R—G RpRy Rg
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Vout RDRL RG
Vg =-8m RD +RL RG +RS
(c.) Evaluate R;,, R, and v,,/v,..

R;, = 1kQ + IMQ =~ IMQ
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) = (-1mS)(10kQ)(1) = -10V/V



