Prof. Seth Sanders

EECS 140 Spring 2005

Midterm Exam
March 15, 2005
Time Allowed: 80 minutes

SOLUTIONS

Name: s
Last First

Student ID #: , Signature:

« This is a closed-book exam, except for use of one 8.5 x 11 inch sheet of your notes.

» Show all your work to receive full or partial credit. Write your answers clearly in the spaces
provided.

» No electronic devices of any kind may be used.

Problem #: Points:
1 /60
2 140

Total /100




1.) (60 points total)
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Figure 1: Current Mirror Op-Amp

a.) (10 points)
Suppose inputs v; and v, are grounded,ie. v, = v, = 0.
Determine the dc bias values for the following variables: (see next page) (You may
neglect the r; of all transistors for this.)

i o . . ’ 4
Leave your results in symbolic form involving I, &, &°,, etc.
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b.)(10 points)
Determine the common mode input range for the circuit, that is consistent with all transis-

tors remaining active.
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¢.)(10 points)
Determine the output voltage range, that is consistent with all transistors remaining
active.
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d.) (10 points)
Determine R,,,;.
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€.)(10 points)

Determine the differential mode circuit G,,,i.e. G, = 2%
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f.) (10 points)

Determine the common mode voltage gain: A, _ ., = — .
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2. (40 points total)
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Figure 2. Current Mirror

In the current mirror of Figure 2, all devices have %/ ‘s as shown in the figure.

a.) (10 points)
Assuming all devices are biased in the active region, determine the nominal bias values for
the following (see the next page).

o . w
Leave your answers as expressions involving V’s, &, Ip, 1.5 7 elc.:
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b.) (10 points)
Determine the minimum output voltage that keeps all devices in the active region.
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¢.) (10 points)

Determine R, for this circuit assuming all devices are active. Express your answer as a

formula involving transistor small signal parameters like Zm, ¢+ 70, SIC-
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d.) (10 points)
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Briefly explain the purposes of M3, M, Ms, M7 and Mg in this circuit.

LS U CCiaih v A Oy L t_-.-w/_ﬂl'. pa;r st A
{edbedke [« l*i,'B Vo facicaese U Vs b ~t o
¢ 5N, 3} Gt € . o i f{"‘i i - ML Vees o *Ig_ SRR b v
'~>.rou‘(£e,5 fid\\ SL"’-{“”\‘L} g }L“"\j 4L\‘“ Qe
w'\‘?‘ M ‘s bhiase A ot aboout A\)Z. -

Fea }L\Q. &’1‘&*
{ | Tuo\"

. V/\,- IS S oo B FE A
t} / b il 7 oy Mz

k e bp (‘l ™ er ,",—\ VIR l e 'J\‘e. £y





