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Si(100) 7)) shst 714 Z2bH o2 At A £ -SiC thin films were fabricated on Si(100)
WEl gral A (B -SIC) uhate AR 7| F2F = substrate under 1 atm by CVD. The effects of
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properties — especially crystallinity and prefer -
ential alignment — of these thin films were
investigated.

SiH, and CH, were used as source gases and
H, as carrier gas. The growth of £-SiC thin
films with changing parameters such as the
growth temperature, the ratio of source gases
(SiH,/CH,) and the total amount of source
gases. The grown thin films were characterized
by using SEM, «-step, XRD, Raman Spectro -
scopy and TEM.

Chemical conversion process improved the
quality of thin films due to the formation of SiC
buffer layer. The crystallinity of SiC thin films
was improved when the growth temperature was

higher than 1150C and the amount of CH,
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exceeded that of ‘SiH4. The better crystallinity,
the better alignment to the crystalline direction
of substates. TEM analyses of the good quality
thin films showed that the grain size was bigger
at the surface than at the interface and the defect
density is not depend on the ratio of the source
gases.
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1. SiH4 7. Rotameter 13. Roughing Valve
2. H2 8. Pneumetic Valve 14. Gate Valve

3. CH4 9. Reactor 15. R P.

4. Ar 10. Ion. Gauge 16. T. P.

5. N2 11. Compound Gauge' 17. Burner

6. MF.C. 12 T.C. Gauge 18. to Exhaust

Fig. 1. Schematic diagram of CVD system
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Fig. 2. Heating procedure a)with chemical conversion and
b)without chemical conversion
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Fig. 3. Temperature gradient in susceptor.
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Fig, 4, Scanning electron micrographs and XRD patterns of #-SiC thin films grown under the condition:1240°C, 3000 sccm H,, 7 sccm CH,,
a,b)with chemical conversion layer and c.d}without chemical conversion layer. Wherer % marks are peaks of Si substrate [Si{400),

Si(200) ).
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Fig. 5, XRD patterns of £-SiC thin films grown under the
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Fig, 7. Scanning electron micrographs of #-SiC thin films grown under the condition:1240T, 3000 sccm H,, SiH,+CH,=15 sccm, 1hr,
Si/(Si+C)=2)0.6 b)0.5 ¢)0.35 and d)0.3.

103 A38 2%



a)

b)

<)

d)

Fig.

LI

(111)

T (200)

p
1
S
3

)

~ | G . A
30 40 - 50 60 70

8. XRD patterns of #-SiC thin films grown under the con
dition:1240C, 3000 sccm H,, SiH,+CH4=5 sccm, 2hr,
Si/(Si*+C)=a)0.2 b)0.3 ¢)0.4 and d)0.5 Wherex marks are
peaks of Si substrate.
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Fig. 9. XRD patterns of A-SiC thin films grown under the
condition:3000 sccm H., 5.3 scem SiH, 9.7 sccm CH,,
1HR 2)1300T b)1270C ¢)1240°C d)1180T €)1130T £)108
0C and g)1030T. Wherex marks are peaks of Si sub—
strate.
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Fig. 11. Cross sectional TEM image of #-SiC thin film grown
under the condition:1240°C, 3000 sccm H,, 5.3 sccm SiHs,
9.7 sccm CH,, a)SAD pattern of Si substrate b)interface
(bright field) c)amorphous(Si0,) and
polycrystalline (SiC) d)polycrystalline SiC e)single SiC
with beam direction [110] and single SiC with beam
direction {100].
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Fig. 12. Cross sectional TEM image (of twin) of #-SiC thin
film grown under the condition’1240TC, 3000 sccm H,,
a)5.3 sccm SiH,, 9.7 scem CH, and b)25 scem SiH,, 25
sccm CH,.
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Fig. 13. Twin image in a grain at surface a)bright field, b)dark field of matrix (SAD spot 1) and c)dark field of twin (SAD spot 2)

of £-SiC thin film grown under the condition:1240TC

Fig. 14. Stacking fault images in a grain at surface of 8-SiC
thin film grown under the condition’1240°C, 3000 sccm Ho,
1 scem SiHg, 4.0 sccm CHy.
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