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Part e: 10 points

Draw a clean asymptotic Bode Magnitude plot of Vout/Vgen as a function of frequency
in Hz. Be sure to label and dimension the axes clearly, label pole and zero frequencies
and gain slopes. Be sure to use the semi-log paper correctly
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Problem 2, 40 points

Part a 10 points

pv\, R Small signal analysis.
f Vour Ignore the DC bias; you don't need it.
([ D |
—'I —? The FET has lambda=0 hence
C Gds=0. Also, Cgs =Cgd=0fF
! e :
, Replacing the transistor with its high
= frequency small-signal model, draw a
V. i $ e — small-signal equivalent circuit
W S 3 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=10mS. R, =1000 Ohm, R,=2000 Ohm, C1=1pF, CL=2pF.

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

L= \ts\(ﬁH% 14~ /}'{ R

~

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:

fp1= :%‘T?AHHJF,JFPE:

=

If there are 2 poles, and they are complex, give f, =@, /27 and the damping factor ¢ :
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Part d. 10 points

If Vin(t) is a 100mV step-function, find and plot Vout(t). Be sure to label and dimension
the axes clearly, and to clearly label key features of the time waveform.

oy
(N 1 - C‘\:\
W z < (V)
@V § E pxe>
\AQ T oV -
: _ g ,,o‘gng_;_j :
o\}sv{ }
-Iv 3
L o I B Ak i A A S
[ 0onG " Ins 1ns ns Yns Ens bng
. Time (Ns) B
U ( )= O uld) 5 Vinls) = OV %I_.J
| 22 .
Vout(s) = Uinle) Voul () - 01V | (-4.33) (== /G50
Un(s) s f=+ = [(0.5x107
(N
=(-0633) 4~ s [G5x0l)
s(1+slSxl0Z)
\/-‘\\,__—_-__mm____‘________j
/’——’J‘
ParHal racHon.
A - s (i_ogxf@‘!oseconclsf) B A : B
-9 B N (25l e
8(4 + 2 (axlo 'S*E-Cowis\) S A 4 (210 sec )
. ( A+ S ( (_?_‘/‘Fﬁ‘i;'m:v'}\l)\‘ t C S)

4— = (l.OS x{D"osecj = A + = (A Qxio—qgec,v + s8

15 b



= |A=1|

el I -1 0
2% 0sec+ B ==-405Sxl0 <c @

(ﬁB = — 2. |05"‘|O’q5¢"
\Jout (533 (=633 m\/> A . 95, .'f""“'"" |
@ S A 4 s(2wse)

Uou’r(s)—q (- 633mvw[ .65 ]

1 - +S

7 (<

L\mmtu()

]
L -t—/'znsu UKL{')

—633m\/ W) 4= lose /o_xo‘gecj
I o

—'633‘“"‘] ué‘é’) b o ééSW\v E.

16 ,



