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Elemental and compound semiconductors

Binary IV Binary 1=V Binary |-V
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Si 1L AlH

; : AlAs
AlShb

GalP

Gahs
Gasb
Ink
InAs

InShb

HFAE HETEHLP



B P HIE A

Sige K A ELZ B AR —FF, RIR T —E KRS,
B A B R A S HFIN S AR, AT 8dn. Zdn. JEdm=23K.

B gm(Crystal): JRFHHFIEBK
R T Se 1 NS, IR IR
THIEEKEERF. RFHFIA
A=%KERF, W E A
Hih. HmSiHl 2R K B EER
ek, WREMAREENE.

HFAE HETEHLP



Z fn(Polycrystalline): 4054 g & 44 B JR v 72 RS B W A B RS, B
AR S (KL, Grain) [ XITGRFHEES, NI RGHE AN 2 &, S
MRl 2 BEESE . 78R A N RV B PRSI BIER 7, AR ERRL; A
[5] ) L [R] B S AR 28 ¥ 5 (Grain boundary),

AE i (Amorphous): JRFHFIZEETRF, WAAESR, WSO,

Amorphous Polverystalline

HFAE HETEHLP



1. SARE R AT
AT IR FHEFIRE P, TR Bk

D JRMEMER: AT HEREERFRBAE, FIA
TRt . R (Primitive Cell) &4
A R/ NER BIt. i R =S (AR
PR REFRAER . FrigmiErER
(Primitive Vector)Z2f8 R IR R E. WH
PR 5% B 7 1) Al o 2 ] A S22 [

1) @ikt i BARHES BeM BB AT B — L
EABICWR T (BTEaT) ERHSm
o XEEAFITH) BRI AT SR
ZWIL L

HFAE HETEHLP



2,03 e A 2 A T A
1. dafa R BYE B R AE
RikJRMERE, HERRKRR N al, a2, a3,

1 G
R =na +n,a, +n,ad,

PR R AR AIPERT LR
J(X)=f(X+R,)
W R A HF IR, TSR 4R R R I R T R 7

T B =3 v (RPERIEAT. JROIEAT. FROIEAT.
E‘JL‘J\IEQ) A ~» E%\ ~» (fﬁﬁ%‘jﬁ\ Tf\%‘&‘j

J3~ TELILTT)

HFTAFE Wl TFEHLA



2. SRR AR BR T RRINESL, SRR — R R N RRYE . AR &
] BE AT AN R IR AR I
el O3 T RAEMAREOTRRYE, TESIARERBZ. RAH (Unit Cell) 2

RETS [ MR B AR X RRPE R B /NG B TT . AR R R AR I, SRR RT3
INARIER (R Bl B W5 =M. ANA. LTER) -

HFAE HETEHLP



§ 2.1 M BMFAE

e VI 1) & o) SR o T

3. ARARKITT )RR DT P R AR AR — . WA
rfal, A A S PT BEAN ] o B 51N ot i) 0 s T R SR AIE AR AR B 7 i) A
fiE. 18 H F Millerdis BOR FR SRAE 1) & 51 A de T8I

EIEEI I-':'ﬂ %H ElEélﬁlJ B‘J*E%J/—:'S Some directions
Z
RAE DR dE &8 7] LLER R

B TE— R IH H TATASEE ‘_! “E!
MBI L, TRARF: R y y E! y

(175 1) 3B FAMi 1 ler3e BB AE |

x p
[111] [110]

ae R RS BT B — R P R SN AT, AR B
177 18], R e A s 6]

R = ha@ +la, + I,

HFTAFE Wl TFEHLA



Multiply by a factor of 2
1,1/2,3/2=2,1,3 = (213)
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(c) Directions in cubic crystal system

[11]

[111] [ 1117 Family of <111>directions
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2.1.5 Sigd Ve 4 WA 2

I1. 5i Crystal
51 has a diamond struciure, which is two [zce centered cubic (FCC)

unit cells offset by 1/4 diagonal. Each Si atom has 4 nearest neighboring

Ateams.

Si Crystal - Diamond lattice unit cell
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r =
|l <> l<——

Molecule @ @

Separated atoms

F, = Attractive force Eg = Repulsive PE

__Fy = Netforce E = Net PE

S  Repulsion — +

Interatomic separation, r

N\

Potential Energy, E(r)

Fr = Repulsive force
E, = Attractive PE

— <—Repulsion <  Attraction— +

— <—Attraction

(a) Forcevsr (b) Potential energy vsr
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&)@ (Metallic Bonding)
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Formation of Energy Bands

|
Conduction band ~ “2p+2s” (8N states)

forbidden

gap E 2;? (6N states)

28 (2N states)

Valence band

Sp’ (8N states) 2}1 (6N states)
2s (2N states)

| decteasing |
Atomic separation afom spacing

) 5 isolited 5i latice
Band Structure (Total 83 Slides 2 Si H10MmS Sl]ﬂﬂ]lﬂg

Diamond crystal spacing
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