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The following numbers may be used throughout  this
examinatian: |
In{Z2'=0.6%23, 1lni{3)=1.099, 1ln{51=1.603, 1n(7)=1.94¢, z=nd

kT/ag=25.86Y at room teaperaturse,

-

. ta)Flot the energy band diagrams of an ideal MOS capacltor
fabricated on p-type silicon in. 'T) acoumclation (IT)
ceplaltion and [III} inversicon. Indicate®., E., By, and
Er on vour diagramns.

bl Plot the charge density, electric figld and electrostabic
potential of a MOS capacitor fabricated on p-tvpe silicen

in inversion. {20%)

2, Determine the metal-semiconducter work function
difference in a MDOS structure with p—type silicon for the
caze when the gate is (I} ajuminum (EI) o' polysilicorn and
(IIIlE" polvsilicon. Assume the Sollowing carame-ers: the
dopant concentration in the g-type subsirate is Na=3u10%m™",
the work function ¢f aluminum is 4.20 eV, the electron
affinity of siliﬂmn:is'é+05ev, the energy gap of silicon is
1.12eV and the intrinsic carrier concenrntration of zilicon
iz 1.5x10%m™®, (15%)

F.E¥plain in g per Junction, (I the formation oF space-charge
region, (II) tThe abscrption of photens, the generztion of
carriers, bthe recombination of carriers and the czllecction
off carrierz whenr the p—n juncticn is under iliumina=iah,
(ITIY Ehe current-veltags relztion when the p—n junction is
in the dark and under illumination, preferable using a plot.
[15%}
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4.The fellowing data are oktained from varigws germaniusm
samplas at 50K, where By is the Hall coefficient and p is the
ragistivity.

lsample numcar I i3 IIz v v
Eu{on®/covlomby | 8x10° | 6x10 | 6x10° | 3.5x16° | 3 |
i (Q-cnl 10 1| 0.2 7x107 | Bx107

Caleulate the electron mebilities, p, in different samplas.
Examine the tendency of the wariation of & with respect to
fand cite the possible cause for tre phserved variaticon in
|1 Tf_Ewa different celilision process are present, it is
necessaky to add up the effecis due to each provess, Bebween
the two poseible cholces p=pi+ue and (170 =L/ (17 e}, pick
up the gquatien that you think iz reasonzble. Give reascns.
How would vou then tresl the data preaseatsd akove? (2033

S5.E Gahs MESFET is shown below, What channel Type in ox pl
znd mode {depletion or enhancement) is 1it? why? (5%
Pict the kigh-frequency small-signal scuivaient circult of
thrg device, Give ezch component a very brief ceplanation.
110%]
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&.Flot the common emmitter current gain a5 a function of the
base current Iz from ¢ to 25U8 at a fixed Vo of 5V for the
transistor shown below, [7%)
curve, (3%

Explain the frend in your
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