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General puidelines (please read carefully before starting):

= Make sure to write your name on the space provided above.

= Openbook: you can use any matenal you wish But no computers.

= All anzwers should be given in the space provided. Please do not turn 1n any extra
material.

= Yoo have 120 minutes to complete the quiz.

» Make reazonable approximations and siafe them, 1.e. low-level injechion, extrinsic
semiconductor, quazi-neutrality, ete.

= Partial credit will be given for setting up problems without calculations. NO credit will be
eiven for answers without reasons.

= Uze the symbols utilized in clazs for the vanouos physical parameters, 1.e. Ny, T, £, etc.

= Pay attention to problems in which smumerical arswers are expected. An algebraic
answer Will not accrue full points. Every numerical answer must have the proper unifs

next to 1t. Points will be subtracted for answers without units or with wrong units. In
situations with a defined axis, the sigm of the result 15 also part of the answer.

Unless otherwize stated, nse: =
q=16X107C
kT/qg= 25 mV at room temperature
n; = 10" cmn fior silicon at room temperature

fe= 10 Fiem €4=345X10° Flem



1. (30 ponts)
A CMOS inverter has the following voltage transfer characteniztics and transiztor data.
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a) Calcolate Wy such that —Ipp = Ipn = 100=A at VIn= Vo
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NMOS Data
wgCl = 50 = AV
Vg =05V

PMOS Data
oty Co = 25 AV
'p=-0.5V
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b) Calcolate the WNMOS transconductance, gom, at VIv= VL

¢) Calculate (Ag+Ap).



