ELEN 689-608 (ESS) Name

Spring 2000
March 21, 2000

EXAM #1

Thisexam is closed book, no notes, nor book can be used except one information page is
dlowed. Thisexam isworth 20% of your find grade.

Prob. 1 (a) (2p) Determine the input impedance of the circuit shown below for two cases,

(i) lpisanided current source, and (ii) Ipis substituted by a PMOS (M2)
trangistor with g4, = Qg (of transistor M1).
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Prob. 1 (b) (4p) Obtain the input resistance expression, amplify the expresson making
Reasonable gpproximationsand g,,,4 >> 0, » What isthis circuit and
where can you use it?

Hint — Ignore M2 to compute R, of the circuit. Also neglect bulk effects.
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Prob. 2 (3p) Obtain the approximated expresson of the smal signa voltage gain of the
circuit show below. Assumethe Op Amp isided of finite gain A,.
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Hint — Identify the effective transconductance and output impedance of each stage.



Prob. 3 (4p) (i) Determine the input referred thermad noise spectrd. (i) Indicate how to
minmizethe input referred therma noise. Which gy or g2 must be larger

to minimize noise?




Prob. 4 (4p) (a) Determine the (smal sgnd) differentid transconductance gain. (b) Also,
obtain the output noise spectra densty dueto only M6 and M7. What is
the CMRR(0) for anided 5. () Obtain the expressons for the dominant
time congtants of the OTA.
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Prob. 5 (3p) Assuming a.one dominant pole for eech OTA i.e. gy = Imoi/@+S/wp;),i=12
obtain the effective G, of thetwo OTA’s combination. Isthere any use of

thiscomposite OTA?
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Extra Credit (2p) No partia credit.

For the system shown below, assume a dominant pole. Obtain the tota input referred noise.
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