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1. Describe

and compare the generation

lifetime. (10%)

lifetime

and

recombination

2. (1) Write the general continuity equation for minority carriers in an

(2)

n-type semiconductor.(5%)

If an n-type semiconductor is
uniformly illuminated with
generation rate of GL without
applying electric field, as shown

in Fig.1.

What is the minority

carrier
surface

density in bulk with
recombination at left

Sur}ﬁ((

yecombinalion

N\

side of the semiconductor. Assume

that the
velocity is s,
carrier

surface

recombination
and the minority

<
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3.

density at thermal
equlibrium is pne. The minority

carrier lifetime is <tp.(5%) Fig.1

Describe the operation prlnciple of a tunnel diode by using energy band

diagrams. (10%)

For a p-n-p-n thyrlstor, use the two-transistor mode to derlve and
describe that under what condition the forward breakover occurs. Assume
that the common- emmiter(common-base) current gain for transistlr 1 and
transistor 2 are Bi(a1) and B2{az2), respectively. (10%)

(1) Compare the difference between negative resistance and negative
differential resistance. (4%)

(2) How a semiconductor material with negative differential resistance
generates microwave power.(6%)
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6_ Wrife the four Maxwell eguaﬂons and Ex/o/a/'n in detarl
their a/a/;//'ca, Tions. (/oz )

7 The fotal charge on one of the +hree concentric
gf/z&res S, is Q. There is no
CAa,rje on S, and S3 /s grounrded,
‘as shewn in Fig.2. Try +o frnd
+he electric Field /‘nfenfl'fy E and
+he /)ofch/'a,/ V/ in the fo//au//'ﬂy

regions: (1) F<h, () [<r<r, (3)r <r<ry and 3>

(4) r>r;.
Msw, in case & condacting wire has been made
connecting +he two spheres S, and S for a long Trme,
+hen “+the wire is +aken au/a.)/. Find €& and |/ in the
a,bove rej:‘on:. (g%) '
§. An a—/‘f&rnwf/'n] Vo/f‘aje Vsinwt s d////'fd +o the
" sfa C)///'ndn'ca./ c‘af«cr')‘zr"r with redius R I
_and /;e{'?/;f A as shown In F{’?.3_ The
conductivity and /ormi‘#/'z//'f)' of ﬁt
Adrefectric between the faro /D/a«/e:.a,re, - '
o and € re:facfu/e/)/. Find +he carrenl L, (/OX)? F’f'3

S3

-/ZUa //d«fej‘
+VsinwT

2. How is an c/ecf?vma/acf/'c sfauliry wave /mduced ? Give
the ex/?/ana.?‘l‘an maﬁenzwf/'cw//)/ /n detail . (/OZ)

/0. Tr}’ to -ex/a/a/‘n Pa)/nh’nj theorem by 7‘-4,/0‘,:] F,";_3 as
an eXal?o/e. The /oormwb/'//.'fy of He dl"c/ccf)’/'c jetween
+he fwo /J/a/‘es is/u_. (/2%)




