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Growth of SiC film on SiNx/Si Structure
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(199941 109 13 ¥5, 20004 349 6 HFFTAHE ¥

= B Si(111) ¥9HE NH; 29714 AelZ A3 (SiNx) & W37l & ebsl74 Gsilicon carbide, SiC) wbeb-g AJ=bst
b, AstA|zte] F7hgtel met SiC vt FA 7} AT FEE A} w3 JAEP) g} SiC/SI Ade M A AT EAE
2l ef = 2dglct. 100nm, 300nm, 500nm<} SiNx/S8i 7] $lell SiC 2letS Az, A9 SiC 2etEe 2% [1111H8 9
2} AT, SiC AASo] ¥Fy U AAHAN. SiC/SiNx APl A voidg A < gt =1 AY A= SOI
FZx2o] At aE SINxE hAF e 24 SiC &2) #|2tel] $8-9 4 de B Az ).

Abstract Silicon carbide(SiC) films were grown on modified Si(111) surface with a SiNx in the NH; surrounding.
Thickness of SiC films was decreased with increasing of the nitridation time. Also, voids having crystal defects were
removed at interface of SiC/Si according to growth parameters. SiC films were grown on SiNx/Si substrate of 100, 300
and 500nm thickness. SiC films were deposited along [1117] direction and columnar grains of SiC crystal. The void-
free film was observed in the interface of SiC/SiNx. This result suggests that fabrication of SiC devices are applied to
SiNx replacing silicon oxide in SOI structure.
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Silicon carbide (SiC) & o2 7)E9) whxA AMgal Si, & F oz, =3 A AR axlel 7)WL AANHo 2
GaAs©l vt o8] 7}A] 9 g A 55 ¢ FHAA A5 AR F AP
T olch 53] & dHEE 49W /e - K), Wed 144 2 AFoAE Si 7| Hol HAREA Astga
(2.2-38eV) &2 HAAAHYG 4.0x10V/cm) L R, (Si0x) thAl A3pF4 (SiNx) 2 o1438te] 2 $o) AR
E2)d sehgo R o) Ag S-olr}, olE EAew  SiC 2t BA4L d73lgrh. SiOx/Si FERE o]4-g
alste] 1, 2FT, 1EYH YoM AR = ARts S ute At #E A AdE R3ET AT E35
Apo} wbg A4 e A HEE FER QIch? 2 Fo]  SiNk/Si FEE o4 SiC Aol BF AT 719 g
A 3C-SiCE olyx] zkAe] 2.2eV, & HrJ|[ER Aot o]o Si 7|H oA HEE FZ SiNx Yol
(1000cm?/Vs) ¢} =& E3 AR} o]FLw 27X 10em/ A9 SiC ¥z o] EAL od3atax} gk,
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bulk cubic SiC ZAAAA7IE AT R glsle] A
A Z 7| TS o] fated Astm glch i p-Si(111) 7j&g AHE3te] olde| Bz} sle
Silicon on insulator (SOI) &+ tiwHA, x7}& SiC rapid thermal chemical vapor deposition(RTCVD) =+

e sl e 2 F & Hgl Eoff H23k SiC-SO!I el A] A3} (nitridation) 3¢}

A2 RS- ¢sted A= et SiCE Si 71 ¢el A —Esi 53 vy e 2 w2 ulr] (rf-magnetron sput-
ZAA7lE AR SO FE2F o83t SiICE HAA7E er) A l% o] 45l 23 F4 (silicon nitride, SisNJ) &
Z1e] f-2|gd &3] SiC SOI9 F2E o]&4% AH$, 43 JJrHﬂ Aledtn AE FoE ZEgcl 27 ATe
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5X10 "Torr, ¥+g-7) 5 & 25°C, 400W 2] rf-powerd]
Z23¢& fAsAen, Ar/N g ZY7IAZ AHE-8ke Si
713 ZHE AF4aE Hygsled).

Si 7|gE olAlEd Hrt 5F Bl &4 AE sy
F7)EE AAT F N2 EFc}. o}r] 5% HF 34
gl xpbod AbEHE A AEZ] Ehed 3% E<F BT F,

N.2 EojEc}. Si 7)Ao EH/hae +3str] 43 whg
715 Well A&7 & APE TPt

=3k SiNx Hbo] HAH Si 7)¢e 159 F= H}
%2+ (rf-inductive chemical vapor deposition) ZF] el
Wy 27] EHeE ~10Torr7hA] 25 3 AP L 595}
drk. HR7IAENE ¥ 2R Ea7t 2 H3 A
o4 760Torr e F714¢ #X2 F e F7148kA1 |
Eztd)" A8} [tetramethylsilane ( (CH,) S1), TMS] & A}
438te] SiC whehg ARsiddt. =3 wkgrle] 2xE
227 (optical pyrometer) & o]-&3%lo} &A5l 7 Ru/Pt
AA7EE o] g3l L5 E M AF ).

"F*} A2t &v)7" (scanning electron microscopy,
SEM) & o]-8-3te] e njA AT} dlule] £4E 54
3]'934_, T2 Azt ey (transmission electron mi-
croscopy, TEM) & o]-&3}o] SiC/SiNx/Si whate] Ald-g&
FAstg, XA 314 (x-ray diffraction, XRD) 2} F3}
A2} 3]A (transmission electron diffraction, TED) &

olgsted SIC wete) AL 2Ae}act.
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Fig. 1. X-ray diffraction patterns of SiC film grown at 1170°C
and 100Torr for 30min with 0.5sccm TMS and 1500sccm H, on
Si surfaces nitrided for (a) 0, (b) 30, (c) 60, (d) 90, and (e)
120min. (f) SiC films thickness as a function of nitridation.
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o] TAsh= Ast FaolA A=)E o) WAbe) oo geo
Bt w3 o]F2 ek Adur) oFE SiINXE o] &
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Fig. 2. Surface SEM images of SiC film grown at 1170°C and 100Torr for 30min with 0.5sccm
TMS and 1500sccm H; on Si surfaces nitrided for (a) 0, (b) 30, (¢) 60, (d) 90, and (e) 120min.

(a) (b)

Fig. 3. Cross-sectional SEM photographs for SiC/Si. Nitridation temperature and reactor pressure
of SiC growth is (a) 1100°C and 100Torr and (b) 1050°C and 10Torr, respectively.
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AbAlet}, SiC whehe. 7)A)g-2ku)7)} TMS/H, = 0.5/1500,
10Torr9) ®H-7] ¢33} A2 E7F 1170°C oA AAst
Aok 28 3(b) & Si 7]TE 10507, 608 Fk ofF o}
£917] gtoll A} AEg & SiC whehg g < SEM A}
Zolch, SiC whehe TMS/H.= 1.0/1000, 100Torr2} b
Uit Es A2z rt 1184 ColA st AR
whake) TAE 0.3m (23 3(@a)), 0.9m (28 3(b)) olc},
28 39 o SEM oA TR A, Aapuigql 23}
222 7} 479 ohHe| F4Ee whel SiC/SiAW
ol & EAl7) e glabdn, SiC/Si Ao EAiz)
o] A S v|H T UL & 5 2ok

e ATAEL Si 7IHE ol45ted SiC whahAdAbel
kg £2 8 2 WAHAYS Tl diE Ve =55 AS
Ho® Rstm e B A7 AREMN, WSV o
Ho] @& 10TorrollAle ¥hg A7 Eo] A3 Si 7%

E9d 9l ‘%F—’}%"i A FEHe 2 SiC AAHEES A3

Eloh. 28y o718 27| HeEA3E (SiNx) F

A
HE B4 ‘i—i"i £l SiC dE¢ FAstA =,
A5 Holx| £& SiNx EHol| EAgt= Si A2

- 7)o I SiNx/Si +2F

o} &3 SiC W=t 279

B Si UA}Eo] wixidrlA R}, SiC wbete] stAlstA)
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7] ¢J3tod ek 347] (Ellipsometer. Rudolf Auto EL-

I, A=6328nm) & °|438ted A} W9 FAe 24F
<& ZAstq). w7l 25 25T, 400W & rf-power,
Za £ = 100nm/hr2 2 100nm, 300nm, 500nm 57
25 AR, SHES 2T 1769 e B

A& 7}A silicon nitride ¥}t ¢lo] SiCE A3
of o4 AFFl Ue 23T H& g 27
g ol &stgdr}. TMS® H.E 2+t 1scem, 1000scem
{5‘}.9\1_! H]-.Q_7]9,] S1=RC8 100Torr, AALT = 1170
B80E9] TAZAE o83l o FAE
73 "éi} ﬁ'i ek 9lof| SiC wtehg 4417 + XRDE
TR 1Y 4o Jehidel Y 4(a) = Onm, (b=
100nm, (¢) = 300nm, (d)+= 500nm F#& 7}* SiNx
el AAE SiC Wk Si 7]@e] [111] Wiko 2 wids
o] & SiC(111) & P‘
gt o7& AE S

a2

H]-E_l_}-,] gx-] H]—?s(}:o] Si 7]5:}_,] u}

‘:‘:: o (d)
)
1000 ﬂ (c)

W BT e
100[

(@

-
+ ©

2 8 8
{111)
r I

XRD intensity (c/s)

-

20 40 50 70 80

2 Theta (degree)

Fig. 4. X-ray diffraction patterns of SiC film grown at 1170°C
and 100Torr for 60min with 1.0sccm TMS and 1500scem H; on
silicon nitrided thicknesses for (a) 0, (b) 100, (c) 300, and (d)
500nm.
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Fig. 5. Cross-sectional SiC/500nm-silicon nitride/Si(111); (a) XTEM image of SiC/500nm-silicon nitride/Si(111),
(b) magnefied XTEM image of SiC/500nm- silicon nitride, (¢) TED image of SiC(111), (d) TED image of silicon

nitride and () TED image of Si(111).

Fig. 6. Cross-sectional TEM photographs for SiC/300nm-sili-
con nitride/Si(111).
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