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Use the parameter values balow in the following problems.
The permittivity of iree space &, = 8 85 % 10~*% F/emn. For silicon at o7 = kT/g =258 mV,
|he relative dielectric constant i, = 11.3, she intrine’c concentration n; = 1.9 X 1050cm

1.(20%) Tn 2 semiconductas, the Fecrd tevel is 230 meV below the conduction band. What

-

i« the probability of finding an elactron in & state &1 above the conduction-bard edge el

-qom temperature!

2.{20%) Lenve ile dc current-voliage characteriglic for a prn diode as

JF e In({:l['r'i'rdf' —_ l)

where D
r plina
da — '?‘4{ LF }
Hint: - -
l‘:}_; + = e __Cr-’;”
g &z T, di
.7 , dp
Jp = Ip = QL}'LPPL - D.-JE')

3.{20%) 1a) ror an pton Lransistor in active mode wiza long emitler widi, long base
widih, and leag rollecior widtl, sketch the wtnority carrier cistribution in emister, base,
anc eollegsor regions.

o) Repeab (2) will snort emitter widih and saort base width.

(¢) B, = Ioflg, siate why the galn decreasas 2% woth low o currenss and high e currents.
iy

L

¢} Shetch the eneizy-band diagrams wofore aud afler the punch-through Lreakdowi.

4.(20%)  Assurac al rdenl MOS capacitor on p-lype 3 with &, = 10™em™? is biased at
onset of sirong inversion. :

(2) Find the width of depletion region.

{b) Find the chearge por anit area in the depletion regior.

(¢) Find the threshold veltage toyaired for sirong version in this 1deal MQS capacitor.
(d) I'ind the tatal capacitance fer this ideal MOS capacitor. Assume the SiC layer 13

13 107% ¢m, the relusive dieleclric conswanl of Fidy s 34

5.(20%3) (2] State ibe process &7 converiing opicel enerpy inlo elaglile ancrgy (o a pr
JuLctiorn.
5y Derive tha open-cireult voliage a3

whare frois Lhe Hghi- ereratnd current and [o i3 e saturalion curtetl of the juaction diode.
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