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g P-type Si(111) 7|3 9]l 3C-SiC wiu} Azka] TMS(tetramethylsilane) #-2, ¥h-&&x, vhg-9hd, 7]-/\:‘;’—%‘30“5
ikt gl o whebe] FAAAHEE dvsido). A8 e 25 (111) Weduks ‘4“4‘41‘211, free Si, C&f 3
T 4 gk, TMS §8 0.5 scemoll 4, 1100~12007C ¢} 8k x ol4], vb-<9ted 12~50Torr 7ol 4] H|E disloca-
tion#} twin o] 7= e} A 3C-SiC whahe A = Uglend, k] AL sge FaE Si-F3 C-Fol
migration & 5 Ql& A7} o uixol] 2A| 3k we-& gy = alsdeh. =& SIC/St Aol A carbonization F-Aell A #3 5]
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Abstract We have investigated the effect of the growth parameters such as a TMS(tetramethylsilane) flow rate, a
growth temperature, a growth pressure and a gas feeding method on the crystal quality of the 3C~SiC thin film grown
on the p-Si(111) substrate. The grown films have a (111) direction without free Si and C. The single crystal 3C-SiC
thin film was grown at the conditions of 0.5 sccm TMS, 1100~1200C and 12~50 Torr. but The 3C-SiC films have
dislocations, twins and voids at the SiC/Si interface. The crystallinity of the film has been significantly influenced by
the migration time and energy of adsorbed Si- and C-species on Si substrate, Also, The voids at the SiC/Si interface
have been removed by different gas feed method.
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L e OIEEQ} °§ J'z“é Lo EXo 7 QlE} 713 9o #s+Z3zba(chemical vapor deposition) o 2
o 7}EF 2w 1, 25N, 7EH G4 AHEE 3C-SiC whehg A 7lE AFARsL HEE oy, W
& e AAaxE 3 BEAEAYER FEky 9l WA kg JE £ e VlsEe] MHET o,
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(polytypism) & 7} e B4 F9 P2 =iz 9 A77F AEED ok Zehd 9o ZE sEFAYe &
d, dA7tx) LAH el 2 170 Fol o]Etiz FHof o &stE AV HelE ¥#7]H(SiH, SiCl, )t
BuY51 gleom, 2 F jEH) BAEE 3C, 6H, 4H-  w3547A(CH, CH, CH, 5)84 843 S48
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silacyclobutane{c—-C;HSiH;) &, Nordell'”& hexame-
thyldisilane(Si, (CH,) 4 &, Golecki''’ &+ methylsilane
(CHSIH) & AHe-3He 5 2 2504 287 =2 A ¥
Ao] ¢l o Si-source} C-source7} 3o] East= #-7]
QU5E olisel FeLwolA Si 71% 9ol A SiC
utals Aax7)7] Y3 A7t AsED 9t
tertramethylsilane((CH;),Si, TMS)& ofz]odFa}&'="
wah obujzh, & ATAY6) oSl LEE 0T st 2
o) =& gakor B8} crystallized Sit} Co] gl=
SiC whebg. Mgaiald 4 glor, vz A-2(11007T )
A SICE A A1 & ke S AV e 7IHE
iz glof olF o83 B A7rt AWEHI st
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gt Si¢} SiCe] Ax}¥-A7}(lattice mismatch) & =
W27 SIC shot RS B0l ST Ao O
4 k3 (carbonization) Z A< 1200~1300°C & H$jol A

T uberg AR AA AdAe Aeddo] S+
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olo] B  dFosi= dhZ7|A|Z  tertramethylsilane
((CH;).Si, TMS) &, ¥k¢7]2 rapid thermal chemical
vapor deposition(RTCVD)& o|43le 9, eh3lz-A L
=83} 2] ok Si 71T $lo) AAA SiC whkg Ak F)
2A shglem, o 7hx AR (TMS 3%, HELE,
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(mor‘phology) 27/ (crystallinity) 5 o g A%
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Fig. 1. The thermal cycle for the SiC thin film growth process.
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Table 1. Growth Condition of SiC Thin Films by RTCVD.

Si etching

Pressure - 1.2 Torr
Temperature(Te) 1150C

Gas and flow rate H: : 100 sccm
Time 5min

SiC thin film growth "

Pressure 0.5-720 Torr
Temperature(Tg) 1000-1200C

Gas and flow rate

Time

TMS : 0.2-5.0 sccm
H, : 100 sccm

10 min
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TMS 9] 25-¢& Fdstgden, ojd 2= & vtz Welx o
€ S5 T MFCol A ub-g-3t Alolol] &
5 TMS7} 8hgol 3Heddd 5 SR % 317
¢ste] 1562 Fot b2 258 §X8 ¥ 25§ A
A Fch gk Aol B¢ F £4F 1587 purgingst
"o AFIANE AAG F ATE A e AEF
Azksbodct. ol ztzhe] AYPx7L Table 13 o,
Sig} SiCe] AXR-AHYE T FEA SiCo 43& &0l
T FtFe e ¢ %ﬂ%’-"é% T3l =] kot
ow, 38 APHLEE TMS| #3F, w3, Akget
o & HskA)|Fch

o)gA AR e 4 wute) SAo FUTEE
B 9sle]  a-stepd}t  FAPHRLE 9] 7 (scanning
electron microscopy, SEM)&- o]-88} o, vtute] A1
& &A3)7) Y5t A AdEFEA (infrared spectrosco-
py, IR)& #5l9dzm, A|89 AAAMY Si/SiICAHE &
#A3}7] 95t X-A FHAH(X-ray diffraction, XRD), ¥
I} A =}4e] 7 (transmission electron microscopy, TEM)
I F3}A2}3)4 (transmission
TED)&A4& sastadnt.
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electron diffraction,

1. TMS Rafist

Fig. 2(a)¢} (b)E TMS9] #331(0.2, 0.5, 1, 2, 5
scem) ol W2 A& Wstel 44E Bhebe] AL B
Zs}7] $j8tod 2=35.6ol4 AP X-A3A =247
9} WFE ) (full width at half maximum)=3}E el
Zoltt. Fig. 294 #3E 4 3l%°] 0.2 scemol| A 4%
%57} 0.5 scemol| o] A&} H)szsto] Aol
doluhs Ze #RE £ e, dREe fFelME
TMS 9] ko] 7l whe} HAL =yt Yo 2 F7}
o FEL F sk 0.2 scemol A&7} F71E
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Fig. 2. (a) The growth rate, (b) The intensity and FWHM of
the peak at 20 = 35.6° in X-ray diffraction of 3C-SiC thin
films grown at 100 sccm H., 1100°C, 12Torr as a function of the
TMS flow rate.
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o Fig. 3(a)e} (b)o Jelligich 2o #3F ¢ 2
£ b} 2ro] Al Rz Ao 26 =35.6"l4 3C-SiC
o) (111)3)dehg Fad £ 20, SiC(220), (311)
we) 3 Adn=z gl Sig} Cof BAE Fas FFE 5 ¢4
2, BE ZANA 780cm™! ¥Z2} Si-C stretching vi-
brationell 9J& Fute] ZstAl doivtx dlew, Si-
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Fig. 3. (a) Typical X~ray diffraction pattern and (b) IR spec-
trum of 3C-SiC thin films grown for 10min at 1100°C and 100
sccm He.



682 A EEA A7H A8z (1997)

40

o (a)

S ’:E 30 D\D\D
= E 20} T~

% E 10 —n

g £ n— B ——p
Q 8 0.7
~ 1500 | (b) °

5 1200 ~o 106 _
EREL S UGN 105 =
~ T
2 600 | o <O Ho04 z
£ 300 2 03

2 B >’2$ 1
= —048/(P : 02

1000 1100 1200

Temperature ( C )

Fig. 4. (a) The growth rate, (b) The intensity and FWHM of
the peak at 20 =35.6° in X-ray diffraction of 3C-SiC thin films
grown at 100 sccm H,, 12Torr as a function of the growth
temperatre.(solid : 0.5 sccm TMS, open : 5.0 sccm TMS).
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Fig. 5. Scanning electron micrographs of 3C-SiC thin films grown at 100 sccm H., 0.5 scem TMS, 12Torr as a function of the growth
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Fig. 6. (a) The growth rate, (b) The intensity and FWHM of
the peak at 20 =35.6° in X-ray diffraction of 3C-SiC thin films
grown at 100 sccm He, 0.5 scem TMS and 12Torr as a function
of the pressure.

(a)

(c)

Fig. 7. Scanning electron micrographs of 3C-SiC thin films grown at 100 sccm He, 0.5 sccm TMS, 1100 as a function of the pres-

sure. . (a) 0.5 Torr, (b) 300 Torr and (¢) 720 Torr.
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(a) {b)

(c)

Fig. 8. Cross-sectional TEM micrographs and TED patterns of 3C-SiC thin films grown as a function of pressure at 1100°C with the

flows of 100 sccm Hz and 0.5 sccm TMS @
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Fig. 9. (a) Scanning electron micrograph and (b) cross-sectional TEM micrograph and TED pattern of the 3C-SiC thin film grown

from a method of TMS feeding before ramp-up.
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