MID TERM A SOLUVTIONS

Problem 1, 70 points

\./.dd Vaa ng The supplies are +/- 2 Volts
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Q, Q2: B=co, 7,=1ps,
@ o2 C,=51F, C,=101F,
Rg1

V,=c Volts

Vgen

Vs Rgen=100 kOhm.
RL=100 Ohm

Ie2=1 mA

Rgl=1 MOhm

The DC drain voltage of Q1 is to be 1 volts.

The DC drain current of Q1 is to be 5 mA.

Cin and Cout are AC short-circuits at all frequencies of interest---THEREFORE DO
NOT TREAT THEM AS CAPACITORS in an MOTC analysis.
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Part a, 10 points

Find the following
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Part b, 10 points

Mid Band Analysis:
Find the mid-band small signal voltage gain of Q2 (the small signal voltage at the emitter
of Q2 divided by the small signal voltage at the base of Q2)

Av2=_0.17436

Find the mid-band small signal voltage gain of Q1 (the small.signal voltage at the drain of
Q1 divided by the small signal voltage at the gate of Q1)

Avi=__— 4
Find Vin/Vgen
Vin/Vgen= O-8 C‘ Oq
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Part c: 20 points

USING MOTC, you will find the two dominant pole frequencies of the transfer function
Give the frequencies of these in Hz:

Component of al due to C,, of transistor Q1 = L‘T‘?’_{ n

seconds.
Component of al due to C_, of transistor Q2 = 2 P seconds.
Component of al due to (C,, +C,,; ) of transistor Q2 = 2 - 5 93 .. seconds.

al=]"7€% N pseconds.
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Part d: 20 points

- -2
Component of a2 due to C,; and C,, = 3515 Xlo seconds’ .
-2
Component of a2 due to C,,, and (C, + Cyp) = 47322 X 10 ! seconds”.

-2
Component of a2 due to C,,, and (C,, +C,p) = LTI % 10 = %% econds®.
a2 = g% g X 10" 2! seconds?
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Part e: 10 points

The circuit has 2 zeros its transfer function.

Give the frequencies of these in Hz:

le= -
fz2= \40‘5‘g6‘:‘1H2
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Problem 2, 30 points

Part a 10 points

Small signal analysis.
Ignore the DC bias; you don't need it.

| Q The FET has lambda=0 hence
§ Gds=0. Also, Cgs =Cgd=0fF
Ry
Le Replacing the transistor with its high
Vgen frequency small-signal model, draw a

small-signal equivalent circuit
v g q
diagram.
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Part b, 10 points

USING NODAL ANALYSIS, compute Vout(s)/Vgen(s) in ratio-of-polynomials form:
|
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Part ¢, 10 points

gm= 100 mS. RL=1 kOhm. Le=1nH

Find the frequencies of any zeros (there may be zero, one or two present ) in the transfer
function:

le= 7fzz= 3 enes

There may be either 1 or 2 poles of the transfer function. -

If the poles are real, give the 1 or 2 pole frequencies in Hz:
fo=_ 1 $TGHR | —

If there are 2 poles, and they are complex, give f, = @, /27 and the damping factor ¢ :
f,=w,l27= (=
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