
ECE137B Final Exam

61111201s,8-1 1AM.

There are 4 problems on this exam and you have 3 hours

There are pages l-Zl inthe exam: please make sure all are there.

Do not open this exam until told to do so'

Show allwork.
Credit will not be given for correct answers if supporting work is not shown'

Class Crib sheets and 3 pages (front and back---+ 6 surfaces) of your own notes permitted.

Don't panic.
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Problem 1,40 points

frequency repons e, ne gative feedback

In the circuit above gn: E.z:20mS. g,, : 100mS, R,:1kf2 , R, =9 kO .

Rr = 10 kf), RDs = infinity f) for all FETs

Cs"t:C",, =gff, Crrr-Craz=Off, Cg,t=0 ff, Cgas:3 1.8fF'

Note: simplify the problem by using the approximation shownlbove right.

Part a" 5 points

feedb ac k re Lationships

In the relationship 4t = A*# ,what is A* forthis circuit ?
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Part b. 5 pointq

fee db ack re lationships

I'-ind the value of the loop transmission at DC and the closed loop gain at DC.

Hint---I recommend using the indicated cut point.
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istor circuit fre quency repons e.

the first two pole frequencies of the loop transmission
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Part d. lo points 
n4

toop bandwidth and stabtty. k X: = ttL e 
-n-'-

plot the loop transmission (labels slopes, label critical fr"qrer,"i. t:' 
ff"' bul ; ;;* y'lut .

Determine the looo bandwidth and ohase marsin vL
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Parl e. 5 points

closed-loop bandwidth

Plot the closed-loop gain vs. ,."Or"rr"r,(,r,tI)
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Draw the closed loop gain on this plot

106 108

Frequency, Hz

,/7- - t3 LQ =^/=

r//*-44
4A

30
-4/,////zt'/'

d{6,
10

0

-10

-20

-30

-40

100 1a4 1010

Z, go r-/.), =1!
/

^_"/o/ {/o,rt,/

/t/ 

- 

t,=I r+f /
/ nd' / = ": - -

/ r il, I 1/a *;o rj *hs / ./r

8J4
d-r,

/e /,s E*, 
d '

#-.
*ti
.;,]

ii
t::

i.il'

-,s1,2=- -zcZ7o(r'zg) = /

-7t e /e;ra) 7r*A! @

Z,t,€n Alf *sst-/ ryry&'
k ,tud&l,'r ?Wuwo#

s r{q{,-hs/* ah-r/,*t # ft:;.fl 4/Y *,@



Problem 2,20 points
Circiutfrequency response by MOTC

"Rr

In the circuit above g., .10mS, g,r:50mS.

Rr,,:1000f), C'r:15.9ff, C*z:79Sff Crat = Cga2 =}fF.
Rps : infnity f2 for both FETs

Rz =1 kf)'

part a. 5 points
midband analysis

find the gain Vout/Vgen at low frequencies. Vout/Vgen:
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par1b. 10 points

fi" e que ncy r epons e an aly s i s

Find a, , ar. If thepoles arereal, find .frrand frr;if they arecomplex,ftnd f, and (

at: u)

real poles: f1=
complex poles f :
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part c. 5 points
another fle quency reponse analysis

Using any correct method, find the transfer function Vout(s)lVgen(s).

The answer must be in standard sor v"'(') -'"''l 1 + 4s'
^"---- vr",(s) vr",lor l + a,s + ars'

R, :lk0, Rr:1kf), C,:1nF, Cr:ZnF,Cr=3nF

Hint:Nodal analysis will be slow and painful.
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Problem 3: 20 points
negative feedback and stability

In the circuit above, Arrand Aurare ideal, infinite-gain op-amps.

Arris a differential amplifier with a voltage gain of L
R,:1 kf), -Rr:0.5kf) , Cr:15.9pF, Cr:15.9pF.

Part a. 10 points
simple nodal analysis

find the loop transmiSsion I(s).

The answer must be in standard form: T(s) = 7
1+ds +brsz +...

- '" l+ q^r + ars' +...

(sr)'
L+brs+brsz +...

l+ ars + ars' +...
or if there are N poles at DC, Z(s) =
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Part a. l0 points

feeback stability analysis

Plot the loop transmission (labels slopes, label critical frequencies)

Draw the loop transmission T on this plot ,,l#fie
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Problem 4,20 points

frequency and transient response

part a. 10 points

transient response

A circuit has the response to a 1V step-function input:
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spart b. 10 points
transient response
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You have four unknown circuits (1-4) whose response to a 1V step-function is as above.

For each, you must identify, giving your reasons clearly, which possible circuits (a-e) might give
this observed resonse. (Consider the possibility that some elements in the circuits a-e might
have negligible values)
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