HOMEWORK 2

FIELD _eFFECT TRANSISTORs (FETs)

@ Negled{ng +he channel-len3+h-moolula'l"'Oﬂ effeet Show

+thot for +he deple4ion-+5pe. NMOS +ransistor of -Figure

below +he v relation ship 15 given by,
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(Recall +hat Vi s negq-h've.) Sketch +he i-v reloﬂonsh:}c
Jor the case Vis= -2V agnd k‘:(_\A_J).-.ZmA/Vl
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@ The Pmoe +ransistor In the circuit of figure batois,

has W =-2v, /4PCDK=8/uA/VZ, Ls40um ond A=0, Find
the values required for Wand R in order +o establich a

drain current of 0.4mA and a voldage Vb of Zy,
Vop=1ov

Vo




@Thc NMOS dransistors in the circuit below have V= 2V,

MnCox = lo/uA/V", A=0 and Llizl2=10um. Find +he required
Values of gate width for each of Qs and 02, ond +he valse of R,
to obtain +he voHage and current values mdicated .
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@For the devices in +the circvits below IVela LV, 2=0, =0,
/MCOX:QO/MA/VZ' L:-L/um and W= 20um , Find +he [abeled currents

and voltages.
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BIPOLAR TUNCTION TRANSISTORS (BJTs)

@ A pne transister has Veg =08V of q coliector current of
IA. What do you expect vgg to become at ic=1omA?
Q+ .'C:= Slq,?

@Consider the circuit below with +he base voltage Ve
obtained using a voltoge divider across the 9V SUPP’3'

Assuming the Fransistor B to be very large (thot is, Ignoring
+he base Current), design the voltage divider 4o obtaip

Vaz 2V, Design for 0 0.2 mA current n the voltage divider,
Now if +he B8IT R =100, analyze +the ciccuit 4o determine the

collector current and coliector VOHOB?..
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@The. transistor omplifier below is biased with a current
Source I ond hos @ very "\igh g. Find the dc VoH‘ag@. at
+he collector, Ve . Rlso find the volue of gm. Reploce +he
fronsistor with ite Simplified hybrid-T model. (note thot+ the

de  current source I should be replaced with an open Circuit)
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For +he common emitter amplifier shown below, le+ Vec =3V,
R1= 2Fk2 , Ra=15kL , Re=1,2kfL ond Re=2.2kJSL. The
Transistor hos =100 and Va=Lloov. caleulate the de¢ bios
current Te, [f <he omplifier operates befween a Source for
which Rs=10kf and a load of Ik, replace the transistor
with its k‘jbrid—‘l'l' model, ond Fiid the values of Ri, the

voltage gain Vo/us and 4he Current ain Jofi;
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