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ABSTRACT

Silicon carbide films have been grown onte graphite subsirales by low pressure chemical vapor deposition
usmg MTS(CH,SICl,) as a source and H, or N, as a diluent gas. The expermments were performed at a fixed
condition such as a flow rate of 100 sccm for each MTS and carrer gas, a flow rate of 300 scem for diluent
gas addition, and a total pressure of 5 torr. The effect of temperature ranged from 900°C to 1350°C and the
alteration of diluent gas species on the growth rale and structure of deposits has been studied. The ex-
perimental results showed that the deposition rate increased with increasing deposition temperature ir-
respective of diluent gases. At both high temperature above 1300°C and low temperaure below 1050°C re-
gions, the deposition rate of N addition is faster than that of H, one but at 1100=T,,,=125¢°C, middle tem-
perature range, the opposite result obtained. Tt seems that these differences of deposition rate might result
from boundary layer thickness and the supersaturation variations at each deposition temperature. Texture
of (111), (220} and (311) planes of B-SiC was maintained abave 1250°C for N, addition. whereas (111)
plane was preferably crientated above 1150°C for H, addition. In case of N, addition, o-SiC phase was ob-
served with temperature increase. Surface morphology of SiC films were gradually changed from smooth
structure to rough one with temperature increase for both diluent gas additions.
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Fig. 1. Schematic diagram of the SiC chemical de-
position system.
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Table 1. Deposition Canditions for CVD-SiC Film

Deposition temperature | 900~1350°C
Deposition time 1hr
Total pressure 5 torr
Dilute gas/MTS ratio 4
((H'_J, NQ) :I'Ig((ﬂrf]lﬁ[') :I\’TTS) (3 1 1)
Tatal flow rate 500 sccm
Deposition site DI~D3

P {each site distance: 3.54 cm)
Mulite tube nlet®-2%€]| D1: 14.8 cm (21.26 cm)
2 D1, D2, D37 D2: 18.3cm (24.76 cm)
Az D3: 21.8cm (28.26 cm)
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Fig, 2, The variation of deposition rate of SiC films
with deposition temperature and deposition
site (Py,=1 torr, MTS: Ho=1:4),
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Fig, 3. The variation of deposition rate of SiC films
with deposition temperature and deposition
site (P,=5 torr, MTS:Hy 1 N,=1:1:3}.
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Table 2. Typical Values for Various Properties of Dif-
ferent Gases {conditions: Temp.=1000K,
Press.=1 atm)

Gases
Properties H, N
Heat capacity (C,, )/kg'K) 14990 1168
Thermal conductivity 0.428 0.0631
(k, W/m-K)
Density (p, kg/m®) 0.0246 0.342
Viscosity (1, ke/m s? 2.07x107° | 4.04x107°

M =viscosity of the gas
v=linear velocity of the gas
p=density of the gas

Fig. 49141 2k 144749 2ol WE 77} el
A8 E 24E Alolth Aue] Tt 2wt Z7kul
o me} YA e 2 FA Z7150, 471 R HE A
B30E WU NB S A B TAN T S

o CQ 13]_ M 7{1,}15 E:I H. ._1 713%}‘%' A]’%% ”é]
2 BAAY g5 ola) f B2 9 12 Ao
2 o duie], wih= ohel izt A2 N, 34179
EoE Bevhe S50 o8 o 2 AP L A
oletz alZHch webd Fig 3o] AweA et
N, #a7A o| @ wheg npEa Thasde A
T T T T g T
oL ]
/l
1 ]
- /././"
c
-:' B /./. T
u I / —mw—H,
£ o - —
]
£
g 4l T
o
E‘ -
8 ,,_*"‘."—'
5 °r |
5 ' /“/'_,,,4—"
L 1
1 1 1 1 i L i 1 1 2
200 1000 1100 1200 1300 1400

Deposilion temperature
Fig. 4. The variation of boundary layer thickness with
deposition temperature and different ddute
gases (P,=btarr, Flow rate of MTS=100
sccm, Flow rate of carrier gas (H.»=100 scem,
Flow rate of dilute gas=300 sccm).

A 354 A 7 3(1998)



768 olgA - A4 - 4

1400 1300 1200 1100 1000 800
T T T T T v ) T T ¥ T
. . D1
1 . -
- s N2
a D3
A A A

[ 3 ]

Ea : Activation Energy
D1 Ea=48.0 kcal'mol
D2 Ea=45.4 kcal/imol
D3 Ea=43.8 kcal/mol

Ln depositian rate (mg!cm’.’mln)

1 " 1L L L

. 1 2 1 N 1
0.60 (165 Q.70 075 0an aBes

17T (x1000 1/K)

Fig. 5. Arrhenius plot of the deposition rate of SiC at
various deposition sites (Py,,=5 torr, MTS: H,=
1:4).

A2 ZAz 8 FEE 53 Bdddge] fE8A
AZEIE BN a91e] 9&g v)3 Hew Az}
A},

Fig. 55 MTS-H, systemellAde] ©3lti Satde
2 &S Arrhenius plotd 2o 2, 1100°C
Hazale] Aeddode Lxdsld o2 FIaEw
2] My} =7 Yelhda, 1200°C o]4te] fxdaleE 2
=57t Sakkmd] dia) vlAE dake] v Hojal
vl el FASAY el 2o F AGE FAET
9] ztel7l deEhtm glev} 1100~1200°C] #old
< AR A4 Ee] 2EdERS JEh]E /18717
AAs Hdle v FEAEE Holm gt
1200°C olAeld SEFER 71877 Sol=e Aow
o 2edde Ans 25 2R S 2o &
FETE AWEE ddd uddeld gztEn
Za2 =8 9] 900~1100°Ce] #2994 Hoj=e d
17 Z4g oA 2934 wat 43~48 keal/
mol FE2] & vehlY], 1200°C o] A9 7187
¢ Hlmal A FEALTY LTofEgde] gona FH
2 Avjdgeor gt 8L T EHERS ) 9
g Awld v 287 238 o] ghe oiE dEalE
o S RaE AT AdTgola HeH e 5
Aee] Flel Z, W-gr19] 7)51EkE et 9, /3

2 TP gld 2y o2 g Hooskn gl
DES-H, system®l 4] Grow S7< (100} Si <15 $¢)

L9537

1400 1300 1200 1100 1000 500
0 .
-1 .
=
£ 2r ]
5
(=]
E
& -3F 1
@
=
=]
%
g 4r .
]
e
[=
—d
Sk |
N 1 L 1 " 1 . L " 1 " 1

060 068 a70 a7a 0.80 0.85
1T {1000 11K}

Fig. 6. Arrhenius plot of the deposition rate of SIC at
various deposition sites (P, =5 torr, MTS :H,:
Ny=1:1:3).

B-SiCE SAslsd 2Er] @438 RS 41 keal/
molZ, Loumagne £¥& MTS-H, systemellA] g8
duzle 27 w2l bR Tedbg gd o e
Q3 =72 WACA 454{£5) kcal/mold] @3
oL 7] 3k B33 o

Fig. 62 MTS-Hy N, systemel| A 2] ske-5-3 g3yt
40| ZELETE Arrhenius plotsh Zeltk 1150~
1350°Ce] 2ol HE Blz|[A=2 3 33 vlad
| FAEEe] xolEdde] Axle @S Jvehiz
), ol Fig. 4014 2%<] N, 34745 Ahe8S
o] H, 847149 ws] Aeke] £ 71 ghaEon, o
2 <15l Aug 53 23 Ade] dgd Fg4w
7b welkgr] WiEes AztEd N, 81474 1150°C
ol dellA Heols FR7] 43 «uR] g2 4350
kcal/mole|™, o]& H, 47|42 FHgke A gjds
A Boliz AR @5 gt 9 2, oY
g A7z niRo] 22 N, 27| E H, £9719
DA HolE ghadre] S44g /@92 -
A Zlexd AAFET} N, 347142 A% 1150°C o]
3] ALdA e HE 47142 AEEE i 7
277} Aaslng Fabre 2xo|Eyge] o e
AL A8 5 g4k 22E A E e S
o) Za&T Fo]Z 27 98 D1, D2, D3A a8
A ZA& 50| WFA 2 Fig. 794 22 WEo met
v matedct,



He N, S[47[A0 w2 #3fg3 ghafqra

05 ———1——1———7—

—a— MTS-H, system /
o4 —u—MTS-H,-N, sysiem

Deposition Rate (mgfem?min)

1 1 1 "
800 1000 1100 1200 1300 1400
Temperalure {°C}

Fig. 7. Growlh rate comparison with different diluent
gas and deposition temperature (Pg,=5 torr,
Flow rate of MTS=100sccm, Flow rale of
carrier gas (H:)=100 sccm, Flow rtate of di-
Jule gas=300 sccm).

900~1050°C2] A&
N, 84732 7“’*‘)‘E?} ’ﬂfﬂ:—'“-. o Ci 23 g 5
3t eldel FEdre] Aol wFalzrl Haddd

A i dlRo s A Lespiaux £ 2]}

W AFEE vz ofefe] 4 (22 vehd 5 aloh

"U

P
y= gl sey g g (2)

Py
P th Jile]

A7) A, Kppys B850 Py, Paay Peny B0 E 71
SHEw Fajdag] BrEoth gea] Talse] ®e

QN FHE EREsel el AR 0 1A
AHY) AYET o] WEEES ATty @

= givh, dwkE o2 MTSe: g 47]5 8 ALgsle] et
FAE St FL od Al weadE 54 99
woh 2 WA dAE MTS?E 2afslo] Fagf #4
SetZa Bagf ST, Jun FAER S
Barh 2], B4 oleist B4EE] B F3lol
dojdch. A, FAE e S8 we S B
g s g FA490 MTSY B ® 7ads 0%

& F CH, (1<x</L) SiICl(1<y<4)Z SiCZE] 7
]"ﬂ = EJ— Mu‘:ﬂ Za exr) 27t

ot 2

l A3} gt
HCle] o] Flupac) ™ ozlgh =5

L

9 AgAE 769

o

| Beldme wz 29t e|rt
viehm dEsheis ol gk Eehel A vl 7t
£ Heolt}h, & A 2(T<1150°C)=|~ H, &37]4
9] ofe] EotEln, S} S, ade At
2o WS EmHd AR ASE HOlE 29 F76 9
& Bsine gejel M ojEb N, E471HE AL
£33 AR H/MTSY Ala 4971 Hojrls g
FEamrl FrhE Ho ole] uleh A g HellA] F
Az} Svgodut Az
1100~1250°C2) 29 MTS-H, systeme]
FaAEE7 MTS-HeN, system 25 O A7 & AL
Holok N, &47]34)e] A5 1160°Ce A thiile) &

dgal SeNAE

rir

\, JLN

o

=N
ZEn AEdE 2t ol FikkE: FAkEd
HCiol #9ubg eane g e F4sn,
HCI] 7% #ef e 244 ety Jsteg Qe &
ghraee] %7#,% bl ks Ravh ok gheiea

2] 2o Fad §is) cel HYEEL F2IF )
3 ek gk ﬁ}@l'é‘écil o5 M2 EHog o
v}, 5i-ClL C-Hel A7) C-CL Si-He] At
Uang © 222" G0 FHgME 2 50 5 9
bt Cld=A), T CgAbe)l HdAle) Hdde] o]Fold
Aelrl, o™} ERd] Yo 9 HCIg %_*Z}HJ% =,
HE tl4lsle] SiCl, C di4lete] CHF &
C #H3e) A4S e v 7] 771 drEEH A gabga
Zgha] | FelFt), ¥he TH FEEaAy SCL(1<
<300 Horl wh2-5]ed Sigh xHCle] A48 o HCle
o] 718 H5 N, A97AE AHEEE A ele
AlEe s BAe [0 Fokd oF ves diks o
sz7 Hu AdHen FHET 71 A]
o}, el#g HClel =& 4 (3
me reAs

il

0
o i

L
- A 2

oz

.

]
o

it
il
o
L

i

Hhede it

r":d‘r

SICW + 5+ Hy =2 Si + xHCI+ (3
714 SiCL e SiCLe) F4d 23S Ve fe 2
Fed A EH steo]th, MTS-H. systemel H, &
Heke] 4R o MTSY] Babe] wobA|H vkbg-y &3t
229 CHL,eF SiCL7 (radicaly®] #<ta HCIS X1
Zrreto], HOS! 2l &3bs gle) 10000 122 &

A ZHdkeo] Ho| oA ety 7kl
k1l D}olt}_bw i m]:FI_O]],ﬂE N; _‘I/\q/ E‘ }\}-&?’" o _
'Qf_Ph-ll‘b/Blg'Jl B H, 214374 vl :rf.' o, 2
Al HClE 527} 37kl 1~t— FHEGE FAho = ob
£ f90% A7 oot 220 Sl el &
A MTS) Bzt F2eAHA HORl A= A a5
] k3] BT gadhes Aoz Aot

}llO

9

A 354 A 7 %(1998)



-1
i

L&k ub2 HClE wkgwte] 34 1300°C o]
o] medN N, I47177) 1, 3474 w3 3
SE7h weAE AeAE & 5 Uh N, 29744
H, £9i71=] Hl&] Aste] 277} Aute|stz abx, gl
HoAF pEoMe ZE7] E43 A ghe] n|Fof
E o) A Wetr xwdkse o] AuEeE He

o

2 bt neelx N, 847148 AE9E 9 DL
FEAR ] w8 A E e 2 hot zone?l D2 YA
oxq] SEET Srle dlodro) avolzge gul
A Z=r} wEhd sl FEaisi} HClel
Aol PN e dge Aidtn vheesd mE 74t

o B4z, A0 TAF| FAEwe] AL 13

32. ZEM U 2 HiEkY

Fig. 87} 9= Ztzhe] 347148 A4 o) &3
2] DzeflAr] gl mE Sz Axag @ 2
ul g 2 golB ] ¢4 XRD ¥4 Agelt) £ =
o Bustr] ge £2393) D1m D3AE ZH2F SaT
Tk Aeks BT MTS-H; systemdl] 4= 1250°C7A]
257t V48 B-SIC(111H peake] #F=rl HH)

L)

4
e

i (ay 1380°C
J\ (220 @iy
' (b) 1300°C
J
5 {0y 12850"C
a
&
=
@
[ =
a
E
(d) 1200°C
A ,L
(e} 1150°C
20 a0 40 0 50 70 80

28
Fig. 8. XRD} patterns of SiC filims deposited at various
temperatures (P,=5torr, MTS:H,=1:4, D,
site). (a) 1350°C, (b) 1300°C, (¢) 1250°C, (d)
1200°C and (e) 1150°C.
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Fig. 9. XRD patterns of SiC {ilms deposited at vari-
ous temperatures (P,=5 torr, MTS:H,: N,=1
11:3, Dy site). (2) 1350°C, (b} 1300°C, (o)
1250°C, (d) 1200°C and (e) 1150°C.
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Fig. 10. Scanning electron micrographs of SiC films deposited at various temperatures. (P,,=b torr, MTS Hy=
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BEZ A 0 BRR = o-SICH A dsir e
2 Eange| AAHAYNL Y 47|l dgtd wE
Egl A 7| el el s Rad vt gith Saidov
Mg kg Zojalx] 2 Pathh 2t 38154
g g 71 #Art el FohE el o-Sicrk 24
dvia stedc). AF g 47 A2 N,E AEREE ol e
Y o-SiCEe] 347 Qi wad Sole A%
s8] 24 @ WSS ¥t v v
= zi o= At =5} ol otk MTSe]

2)2¢] MEE T A4S Bhh Axls} e
O] F718le CHyy®l A7de] £33 3ot} Kuo

oﬂ! OIl'l oH, s

LL
i

T

oLo r

!

i

T2 B-SiCE S oA CHe) Zatg s
HA CHEl frhge] $718F2 81 nlM72r] oAt
A ZoHleaf-likero] 3t SHHA L (hexagonal struc-
ture) 2 HEFHA (220) texturert #Astar (111} tex-
ture?}t F7t@ciar EaElEnk Fig el B o-
SiCe] polytyped SHEAGH) HEbtaz PR,
N, Z871H2] 24 Z4o] vpaaa madE a-SiCst
AR B0eEREe] a9 TEd B2 (1nae] g4
= o] 2l Hed AzEd,

3.3, mP Ak

A 359 A 7 £(1998)



772 aledal - a4

Fig. 105} 112 HS N, B|4714 2 AHEd S o 2
of We F2%e) wadg 20T SEM HR04
Folrk. H, 81417]712] -3 1000°Ca4] vtyEe) 3
o] 2087 APHQCR N, #4713 234 79
NEZ o Folx Yor} Hel vle) @ 24g 7221}
Ehich 2E H, N, ¥ 4% 25 &5} £71858
BAY 27 WA 2ok 1350°CeAH MTS-
H N, systemelAe @At (leal-like) 848 %34
HE Y MTS-H, systemelAE 1300°CHTH 2 @
2 facet =R Fato] o] Fo] AT,

dutxe] gHYae) sHewel a7 i 9

(e) 1300TC

A53 - a7l gAY

&3 d Barel] whad A2 39 ke Al
dladis ol AE ARG (grain)o] AAE L nee] B3
A A el E= ol 2 43y F715 A colum-
nart facet72E Wahs Aow deja gl Boam
Aoz A2 Ayserl 271514 Ha old uet
A £rel el eu s} Solele B ¥3 g
71w A4dt ofe] wel A2eMe GiEoz g4

=]

A F)
THE T 2UF Ay el & 5 3, 220
2 2SR ARY 44 gdo g vich

HA Fig. 7ol Bzl Aeodddxes sdxssr)

ZA4Te P MAhn SHET oA Ao B

Fig. 11. Scanning electron micrographs of S1C films deposited at various temperatures. (P, =5 Lorr, MTS: H,:

Ng:l 1 3, DQ Site)

fq18}3)A)



H,, N: 847140 o} s}spgat

T-a] SEM EHUP AR AR A BegRo] 4 3
”‘47]7\41 EH7A = Wale] 2 gt W
& F-3pdth

gtz g3 facet 59 A EHEGE
(220) §-4 wigkE, Ak ®AL (111) j"—fﬂ gl
vtz geiA Aok RD A} v nE@E E oo
Fig. 102] MTS-H,; system@] 3o a-&oll4] facet T
Z7) sl (220) Wigke] <kt S7MEE o 3l
o}, AR A S Hol= MTS-H,-N, systemell 4] #358
olald @Ale HPg wigkdsl watd) dd=E 4= 5l
th N, Ba7|ae A4, F3E AN adatom)Ee] ¢
AE siteR 13T FEG MRS dolq T
o} 8% daE] 3P {growth front)& F435H8
A AEde weA B BdAdEE g
(capturing) & 2-&o] ZohAlt) wheha A 44
ol 9] (22Wo}] AR £xr7t So)Ee] whel
CH.2F 28 23l Falatarse] Ade] FreiA
steric hindranceo] ¢la] A7bH ] o] W g i
o o dd 2mel FM wel (220083 |
(1118 e ol 2oldcha & 4 Uk o3t 5
HE B 539 gEirathe dabd k] FWE
g ol A,

O

Mo r

4. A 2

ALse SAYL ol gato] HAAAE SelgS o)
ZaE waptad SEwse) e APAT d
ABe thaw 2,

L2557 FAESE L2 jnletd] A outletZ O R &
AEesl Frdhs w3 E 2P g97 JeEwEd
MT5-H, system®] 3% 1200°C o)/4ol|l A 635 22
A7) ek en], MTS-H;-N, systemel] X9 g8
j_er 71-}\-34}1-0 7],\1-01 *1-’;3E Z—.y}g} %}o}; ,@u]»?ry;q]
] 2olth MTS-H, systemoll X £ 84550 £52)&
*é g Bolo] B2 A &% 99(=120000)5 BE 0
% &5 AQ1100°C) &2 E ¢ A9ch MTS-Hy-
N, systemelAlE A 2| R} 1200°C o] el A Z2
#wd] Lo FEAe] ARHUA Ha SRS Z718)
= A2 Byvh AL(000=5T,,<1050°CHl 4 F 3
A7)He] ewe] w2 Fadro] Aol N, 31474
gl Qs #AIxsze] F7F ety F£(1100<
T, <1250°C) A EalA N, 3] 871A 2] vhgEx A
= HCle| wegdte] a2 AzEvt 1300°C <-4

£ H, 847178 7551t N; A7 A FAL
Z7be ANEA AT A8 BAALY S 719
El=

et 4AFE 773

MTS-H, systemei 4= A =99 24 (111) +
A ejeka-g Holw, 1300°C o)d4lA (2200 2 (311
o} vieEhdcl MTS-H-N, systeme]ldE  (220),
(311), (11L= oAA4 wEkE BSic) ofe w-SiC
{2H) 23 228 F08keEe] Svhe B8l du g
/‘- 01\;]_ ;{1&5{1},—1 ] E_Eﬂfﬂ/\"l—_g_ 7})&-0] 3.;],&@_5_7]_ 73;_]]I
zgzﬂ gl AAA o G VR HE B2 F
A7) A7 g2l AL FPdel M Sg9EEe] e
7lee] EH FaEe ARy Trt eaEi T AR
o, o)s] M2 FELr) 94 dlgde Abolrt EHE
o g vla)e Heg A

ZAe 2

T4 o AQEANE:
, oldl] ZAEE,

2 d7= i %’:7»}
9 9707459
REFERENCES

1. Donald L. Smith, Thin-Frlm Deposition-Principle and
Practice, pp. 322-327, McGraw-Hill, 1997

2. M. Ohring, The Materials Science of Thin Films, pp.
177-181, Academic Press, 1992,

3. J. L. Vossen and W. Kem, Thin Films Processes f1,
pp. 281-314, Academic Press, 1992

4. J. M. Grow, R. A. Levy, Y. T. Shi and R. L. Pfeffer,
“Low Pressure Chemical Vapor Deposition of Silicon
Carbide from Diethylsilane,” J. FElectrochem. Soc.,
140(3), 851-834 (1993).

5. C. H. Wu, C. Jacob, X, I. Ning, 8. Nishino and P.

Pirouz, “Epitaxial Growth of 3C-SiC on (111) from
Hexamethyldisilane,” J. Cryst. Grawsh., 158, 480-490
(1996},

6. N. Nordell, S. Nishino, J. W. Yang, C. Jacob and P.
Pirouz, “Influence of H, Addition and Growth Tem-
perature on CVD of SiCC Using Hexamethyldisilane and
Ar, J. Elecrrochem, Soc., 142(2). 565-571 (1995).

7 I M. Grow, R. A. Levy and M. Bhaskaran, "Low Pres-
sure Chemical Vapor Deposition of Silicon Carbide
from Ditertiarybutylsilane” J.  Electrochem.  Soc.,
140(10), 30013007 {1993),

8. F. Loumagne, F. Langlais and R. Maslain, “Experimental
Kinetic Study af the Chemical Vapour Depesition of SiC-
based Ceramics from CH,SiCls/\,, gas precursor, J. Cryst.
Growth, 155, 198-204 (1995).

9. §. Motojima, H. Yagi and N. Iwamori, “Chemical Va-
pour Deposition of SiC and Some of Tts Properties,” J.
Mater. Sci. Lett, 5, 13-15 (1986).

10. Seiji Motojima and Mitsutaka Hasegawa, “Chemical
Vapor Deposition of 5iC Layers from a Gas Mixture
of CH,SiCl+H«{+Ar) and Effects of the Linear Velo-
city and Ar Addition, J. Vac. Sci. Technol 4, 8(5),

A 357 A7 F(19958)



11.

12.

13

14.

15.

16.

17.

18.

1%

29

ol
3763-3768 (1990).
D. J. Cheng, W. J. Shyy, D. H. Koo and M. H. Hon,
“Growih Characteristics of CVD Beta-Silicon Car-
bide,” J. Electrochem. Soc, 134(12), 3145-3149
(1987).
B. I. Choi and D. R. Kim, “Growth of Silicon Car-
bide by Chemical Vapour Deposition," .J. Mater. Scr.
Leit,, 10, 860-862 (1991},
Y. Ohshita "Low Temperature P-Doped SiC Growth
by Chemical Vapor Deposition Using CH;SiH,/PH;
Gas," I Electrochem. Soc., 142(3), 1002-1006 (1995).
F. Kobayashi, K. Ikawa and K. Iwamoto, “Formation
of Carbon-Excess SiC from Pyrolysis of CHLSICl;,” J.
Cryst. Growth, 28, 395-396 (1975).
A. Josiek and F. Langlais, “Residence-time De-
pendent Kinetics of CVD Growth of SiC in the MTS/
H. System,” J. Cryst. Growth, 160, 253-260 {[996).
D. H. Kuo, D. J. Cheng and W. I. Shyy, “The Bffect
of CH, on CVD B-SiC Growth,” J. Elecirochem. Soc.,
137(11), 3688-3692 (1990).
Bunshah, Handbook of Deposition Technologies for
Films and Coatings Second Edition, pp. 402-410,
Noyces Publications {1994). .
D. Lespiaux, F Langlais, B. Waslain and S. Schamm,
“Correlation between Gas Phase Supersaturation, Nu-
cleation Process and Physico-chernical Characteristics
of Silicon Carbide Deposited from Si-C-H-Cl System
on Silica Substrate,” J. Mater. 5ci, 30, 1500-1510
(1995).
. Lespiaux, F. Langlais, R. Naslain, S. Schamm and

7]

S - A

I. Sevely, “Chlorine and Oxygen Inhibition Effects in
the Deposition of SiC-based Ceramics from the Si-C-
H-CI System,” J. Ewrop. Ceram. Soc, 15 81-88
(1995).

20. S, Jonas, W. S. Ptak, W Sadowski and B. Walasek

21

22

“FTIR In Situ Studies of the Gas Phase Reactions in
Chemical Vapor Depasition of SiC," J. Electrachem.
Soc., 14210), 2357-2362 (1995).

. T. M. Besmann, B. W. Sheldon, T. 5. Moss and M.
D. Kaster "Depletion Effects of Silicon Carbide De-
position from Methyltrichlorosilane, J. Am. Ceram.
Soe., T5(10), 2809-2903 (1992).

. D. N. Lee, “A Model for Development of Oricntation
of Vapour Deposits,’ J. Mater. Sci, 24, 4375-4378
(1989).

23. J. Chin, P. K. Gantze! and R. G Hudson, “The Struc-

ture of Chemical Vapor Deposited Silicon Carbide,”
Thin Selid Films, 40, 57-72 (1977).

24. M. 8. Saidov, Kh. A. Shamuratov and M. A. Ka-

dyrov. “Study of Growth Conditions of Silicon Car-
bide Epitaxial Layers, J. Cryst. Growth, 87, 519-522
(1988).

25.C H. Chn, Y. M. Lu and M. H. Hon, “Growth

Characteristics of $-8iC by Chemical Vapour De-
position,” J. Mater. Sci,, 27, 3883-3888 (1992).

26. M. G. S0 and J. § Chun “Growth and Structure of

Chemical Vapor Deposited Silicon Carbide from
Methyltrichlorosilane and IHydrogen in the Tem-
perature Range of 1100 1o 1400°C," J Vac. Sci Tech-
nol. A, 6(1), 5-8 (1988).



