1. Suppo® you have an MOS trand stor which has part of thegate missing. (as shown) Then”
drain regionfollows the contour of thegéae.

a) (6 pts) Write an approximate expression for Ips asafundion of Vps and Vgsin the
saturation region for this trangstor. (assume W>>L ;)

Theusud expressionfor Ips for atrandstor with arectangular gate in saturationis
IDS: (K/Z) (VGS —VT )2
whee K = (W/L)He (! o/tox)

W isgaewidth, L isgae length, [ eectron mobility, !, dielectric congant of the gate oxide,
tox oxidethickness

b) (4 pts.) Suppo® indead the gate istapered, i.e haslength L1 at oneend uniformly tapering to
alength L, at the other end. Explain how youwould derive theexpression for Ips in saturation.
(3pts.outof 4) Youmay want to consder thesolution to thefirst part in your reasoning.. For
maximum credit (1 pt, .for atotal of 4) go ahead and derive an expression.




2. Thel-V chaacteristic of apnjundion diodeis usudly modded by the exponentia fundion
given bdow and sketched in theplot. However, there is often an additiond seriesresistance R
dueto the condruction of thediode

a) (3 pts) Sketch ontheplot howthel-V curve would be modified by the presence of R.

b) (4 pts) Write anew expressionrelating| to V which includes the effect of theseriesresistance R.
¢) (3pts) Assumingthel-V curve withoutR is given by the plot show graphically how you woud
evauael for agivenV =V, induding R.
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