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FRAMER  ROKBAER BIHE
— A RERT: BRI
BERAERRN , B | BF Despite the fact that chemical
REER , WoBEE) vapour deposition (CVD) of SiH,

| on the Si(100) and Si(111)
BECRREIRY S§, £%  surfaces have been investigated
HWRANRHNORMBEAEEE  thoroughly with  temperature
BARRMASPE B ERE  programmed desorption(TPD)
B5E , EHEMRSFEY H BYRINTE  technique and static secondary ion
A Si MBS REERIRNE , ItSAE  mass  spectrometry  method
B HEFIRH iR , RIFRIA S (SSIMS). The Si thin film grows
HIRAA K. slowly because the side product of
RMHERR , R Si|W4E  H adsorption. If the H desorption
EBKE, BT —% Ge #E |2  rate is faster then it will help the Si

RADVIR SRR G A HEHY  film growth,
2, AtEEEmEREN Rk The incorporation of wvery
THRETHNRSIREE GeMHFE . little Ge into a Si surface
, R H ARRMERMR | (6% significantly increases the
< ﬂﬁ%iﬁﬁﬁﬁﬁﬁ%ﬁ$&% deposition rate during CVD even

B4 65 B # L% though this cause of this catalytic
(pseudopotential) 1 % B /2 B{ B 3@  effect still remain uncertain.
(Density Functional Theory DET)¥J#  Because fundamental study of
RERAT R A AR ER 8% B (Partial  these aspects are essential if the
Density of State PDOSZRERRIIL LK growth of Si thin film are under
B , TR EIRVEREMN T Ge  better control. For this reason
HEH Si kAR computer modelling provides an
ideal tool for investigating the
Abstract (Keyword: Chgmical  rates during CVD on these well-

N

Vapour Deposition CVD, defined Si surfaces and mixed
Temperature Prograinmed  SiGe surfaces.

Desorption TPD, Pseudopot¢ntial, We will first use an ab initio
Density Functional Theory||{DFT, total energy calculation technique
Partial Density of State PDQS) based on non-local optimised




pseudopotential , -local density
approximation to density
functional theory (DFT) and
partial density of state (PDOS) to
tackle this kind of problem. The
results will help us to understand.
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( CVD Chernical. Vapour Deposition )
fERE FERERCRREE , LH
LA SiH, RSy P EBRENR
ERFEENHRBEEA LRI
RETOXER T ERIEE 2, Bl
REEH SRS Y H s
pE Si BRAERGEERNS ° , FASEE
i H IRtk | BIEBLY Si
HIERERE , THERHER B84,
FHE Si REBHE T Ge #H H
BRI B ER G HEEY
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1. Diffusion Model : X H{E
Ge RIEMILERE Si RHEF S
(JEALEE : 37kcal/mole®s vs.
47kcal/mole®) , AL H B Si
WEE! Ge & , BEUH
ELEERE Si RRHHEER
*

2. Collective Model : ‘& Si FEH
25— Ge FrMiERFE
HEFABROR , BR
Ge RITF R/ AR R E
R (ERERYE)

ERLL EREEFEE , H#fE Ge 19

H 7 R R R S R m g
AT & AR R R R R 4 B =R
R , {87# M. Hierlemann and C.
Wemer fJEETPIEEEE] Ge ¥ Si
FRERIFE KR RFRmERZ L
cluster LRI RBLABEBEHNREKE
&, Rt SARemEaRnE T
2 |, FDARTI IR EEREE
RLEE (Si(100) surface , Ge EUfE Si=Si
dimer FFH—H Si F-ALLBE Ge £
ERS Si surface HHREMWHE |, 7
#F6HH PDOS T HR 44T Mulliken
Charge FriSRUtEEHER T # dimer I -
TR U SiH, R R H ROkt
RERRN

ZWRGERER
R E:
F|F DFT 3% (Hohenberg and

Kohn, 1964; Kohn and Sham, 1965)zk
B RMEEMEE |, 1 Pseudopotetial

" theory (Phullips, 1958; Heine and Cohen,

1970)K5 & FIRE R M RE R —
BTN BE AR (BN pseudopotetial)
R L AZREFTRRY plane waves 8§
Hikd , aREGH ARG B
B, AL BN S R FHEEE
%% , oA IEE R T BR
MEETHIEMR LILEDES PDOS(Partial
Density of State)

5%
1 Mulliken Charge FifSfasE5s

B4 . BH Ge 7Ll , ¥ dimer b
B EREMAR , #E SiH,




ESEM 2 | Tt PDOS FRrigty
FEREBY (Figurel 2.3.4) , Ge fE1E%
surface state HJs22 | ‘& Ge HfC dimer
L Si B, &R bounding and anti-
bonding state B[RS , 15 SiH, K Si
E RN B | M H 8 buckled-
down atom £55 , Hinl Ge-H g1t
Si-H # 75 (83 % 2%kcal/mole vs.
90.3°%kcal/mole) , Kt H i Ge UM
B Si bk

VY. 5 A

1 Mulliken Charge FRif8RUEER
4 , Si=Si dimer tf buckled-up atom
£ nucleophilic site {fij buckied-down
atom £ electrophilic site , 35 Ge EI{%
buckled-up or buckled-down atom {5
BRI ZEREIARTER SiH,
R EEMI £, TiR#R PDOS Fgsy
HEBE |, i Ge Bt buckled-down
Si atom K¢ (Figurel.2), ffi#3 bounding
state TEBORBEREAIRE | anti-bonding
state BERF{K , 3&H SiH, i Si 5
WeHt £, i H H15H] buckled-down
atom 885 , HINE Ge-H #lL Si-H
2 55 (83 * 2°%kecal/mole vs.
90.3%kcal/mole) , BH: H H Ge B M
B Sifh
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Figl.Si(100) = i/ k. Si=Si dimer J
Si=Ge dimer H#J PDOS(p-orbital){] |,
Si=S1 solid line , Si=Ge dotted line
Fig2.Dimer | buckled-up Si atom
PDOS(p-orbital)& , Si=Si solid line
Si=Ge dotted line
Fig3.8i(100) & /] & Si=Si dimer
Ge=Si dimer F§ PDOS(p-orbital)[F |
Si=8i solid line , Ge=S1 dotted line
Fig4.Dimer |- buckled-down Si atom
{9 PDOS(p-orbital )& , Si=Si solid line ,

- Ge=Si dotted line




PDOS ( p-orbital ) of dimer
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