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1) For the network, find the DC currents Ie, [e, and the DC voltage Vcr:. Hint: npn transistor equations
in active mode are:
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Note; Totaltime allowed is 100 min. No calculators. Please show allyour work and write legibly.
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2) For the network shown, assume r": 4 f). Draw the ac equivalent network, and find the voltage gain Vo/Vi.
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3)TheNMOStransistorshowninthefigurehasVcsr.rnt :2.5Y,fr: I mA/V2.If vc isapulsewith0Vto5V,
find the voltage levels of the pulse signal at the drain output. (That is; find vp fbr vc - 0 and for vc : 5 V)
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lf Vcs<Vcstt,), the NMOS is in cut-off, Io:0. Otherwise:
o If Vos<Vcs-Vcs(rh), the NMOS is in Triode (Ohmic) region, in this case:

ro : Ic[z(u*, - Hcs{rn] )lto, - rrtr]
o If Vns>:Vcs-Vcs(rn), the NMOS is in Saturation region, in this case:

lo: k(rn, -Portrnt)t

/cr=&(VCS* Vcscrr,ri2

, I Dr*l( = (Y6s(.rr) - Yc.\ ( th,f

16=0A, lo=lt
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4) For the network shown, we need Vos: Voo/2, and In: I mA. Determine Voo and Ro.
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lf Vcs<Vcsot'), the NMOS is in cut-off, Ip:O.
Otherwise:
o If Vos<Vcs-Vcs(rny, the NMOS is in Triode

(Ohmic) region, in this case:

t, : klz{v", - trcstrrr)vo, - tfrl
o If Vus>:Vcs-Vcstru, the NMOS is in

Saturation region, in this case:
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. lo<^l(=-
(Vcsr*, - Vus,*,)'

16: O.{, f, = It

Question 4 of 4

ts6q*1 *6 V
fgtq) - 4 nA
1165661- 3 V


