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Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

AQ=p,Av
\ AQ=p,Av - = =~ < =
» - / “Ax

(a) (b)

Div. of Energy and Electrical Engineering, Uiduk University




S5.AHRHTUREL

(S80i[H| 5.1) ] = 10p?za, — 4p cos? ¢ a, [mA/m?]

(@) =2atP(p=3,¢=30",z=2)
] = 10p?za, — 4p cos* p a,[mA/m?]
=10 x 32 x 2a, — 4 x 3 cos* 30 °ay[mA/m?]
= 180a, — 9a,[mA/m?]
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(880lIRI 5.1) ] = 10p?za, — 4p cos® p a [mA/m”]

b)I=?atp=3,0<¢p<2m2<z<28

28 21
= f] - dS = j f (10p?za, — 4p cos® pay) X 1072 - pdpdza,
S z=27¢=0

p=3

2.8 pr2m
= f f (10p%za, -a, — 4pcos® pagy - a,) x 10~3pdpdz
z=27¢=0 p=3

2.8 21

= j (10p32) x 107 3d¢pdz
z=2J¢=0

p=3
2.8 Q21

=j j 270 X 1073zd¢pdz
z=2Y¢=0

1
=270 x 107 x - [2.8% — 2°] x 21 = 3.264
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M Fo| A 4™ Ml (continuity equation

)
= ].ds:_in fl-d8= (V-Ddv }
t L S vol

d
HE H=HE SO SILE LVt MF= H=E o] Horgd A g 2L
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(ex1)] = %e‘tar [A/m?]

t=1sec@r=5mA HHS ESHHIZ BEOCESE=S MF

1
I=]S= (ge_1> (4752) = 23.1 [4]
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=9 | X[CH £ =
7t ™ Xt (valence band)
ol X4 (energy gap)

M (conduction band)

7t H X} (valence electron)

7ME =2 ol X|ERE d= TXL
— 7t™X}CH (valence band) ol €%
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o4 X|CH £ =0f| 2 SZ! 9|
=& H|(metallic conductor)
HAH|(insulator)

Ht = | (semiconductor)

H =
Ly

Energy

=2 L M[(metallic conductor)

7PHXRICHO HXE2E R S KK 852

= XMAE7F S0k 2P R M ECH(conduction band) 7t &

Q|2 HAfl 23k 7HHAt 23
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HAN|(insulator) Empty
conduction

A band Bmpty
7|'I|_-II|'EH9|' I|_-IEI-_-H A|'O|0'” E’ O'”L-l x| conduction
I+A ol =XHEH A2kO Eanpty Energy gap band
e (energy ga p) | _'I—_IH OH o _l Energy co%ali::(';lon Energy gap
HUX|IZ= FMAE MELE2 & &+ Filled Filled Filled

valence valence valence
81% band band band
Conductor Insulator Semiconductor

0HL 2 oL XIE 7}slf MRt 01|L1X| (@ ®) )
A2 o] 9Ol M2 FAX[= &S Aty 2t e

HEE K| (semiconductor)

HAX ol H|3H ZH2 ol K| ZHA S 7K 2= L 0| 22| of| L X| 7} 718 X|H F2tch(filled band)
ol 7tg =2 dlHX|=%le WA HEMO S AL, =Xel 425 <= 2EA
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XS X} free electron, 7FHXF EE= MEXZX} @

— —e€

HMA ELHO|M @7t Bf =2 F = QE = —€eE

C2|TE &5 (drift velocity)

QB LOIME ML 8IS WO Azot HlLiX|7t 7t E|0] S7FstAI,

/= —
of7|5|= A ZAKXIQlo] T= olsl uksl £ dto

2ZH HolM= E

2hol Lo Ut & JHX|A| ElLY.

vy = —u.E[m/s], u,:O0lS=(mobility)

J = pyV = —pelleE = OE

o : =™ Z(conductivity), [siemens/meter, S/m, 1/a], 1S=1A/V
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(oAl 5.1) SM| XEt?

d = 0.0508inch, | = 1.0mile,c = 5.80 x 10’S/m

L 1mile

R = 5 = (5.8 x 5/m)(0.0508inch)

B 1mile
(5.8 X S/m)( X 0.02542inch?)

= 21.2Q
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vol
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b c d a )
PE-dL =0, j+j+f+f=0 Do
a b c d

1 1
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1. =X LIRS A M7= 0
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J J J -
bottom sides Dt = Et =0

DNAS = Q = psAS

Dy = ps N
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5.8 2T F M0l CHet BAI =7

CHRte BAXZAE, =0,Dy = pg

Region 1

HM A
$E-dL =0

Etan1AW — Etan2Aw = 0

o Etanl — Etanz (-IC')rIJx-Il %:'7“%0-"*1 Egl Ilz-llkl_-I %D

Dtanl —F —F . Dtanz
— ~tanl — ~tan2 —
&1 €2
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Dy1 — Dy2 = ps

- Dyy = Dy, (YEHE 02 QHH EHO|E

== (RN ZAHHOM ES| HM
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Etan1 = Etanz

Dtan1 . Dtan
€1 €

Dtan1 Dy sin6, &

Dtanz Disinb, &

tanf; & (e, > 6, > 6,)
" =— (g >¢& =
tanf, &, ! 2 1 2
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