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Creation of SiC materials using the solution method

Murakami, Tatsuya
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Liquid SiC material is a new material that becomes semiconductor SiC by
dehydrogenation by heat or light.This SiC has excellent properties such as chemical stability, high
mechanical strength, and p/n-type properties due to doping.In the liquid SiC molecule, the
H-transfer/leavage reaction occurs, which is not seen in single Si and C materials.The purpose of
this study is to elucidate the mechanism of the liquid-SiC to solid-SiC phase transition during the
dehydrogenation process.Based on the understanding of the function of H, the physical properties of
SiC will be elucidated, and the development of devices that can operate under severe environments
will be pursued, such as low abrasion mechanical protection films and applications to high
heat-resistant SiC-TFTs.

SiC



Si SiC
Si-C 2000
Si-C
SiC SiC
Si Si-H Si
Si  SisH1o
Si Si H
SiC
Si/lC
SiC
SiH-CH H
Si ( )
SiC SiC - SiC
SiC 2 (  Si
) Sic 1 Si-C
Si C
Si
SiC
SiC SiC SiC
Cyclopentasilane (CPS: SisH1o)
CPS CPS
UV-vis ( V-600)
( MAX-303 254
365nm 15mW/cm? CPS
Agilent (SEC 1200 ) Wyatt
(MALLS DawnHELEOS)
SiC CPS
uv SiC 2000rpm30
400 15 SiC
(SCI  Filmtek 3000)
CPS (365nm)
( 25 ) CPS  UV-vis
1 CPS 5, 10, 20 1
(300nm 390nm)
CPS
CPS UV 1
CPS UV 1 CPS
CPS
3 CPS
( 2 CPS (1) 254 nm UV (2) 365 nm UV
®3) 5wt% 365nm UV 2 CPS
254 365nm 10~20%
CPS 80 90% CPS



CPS

350 557nm
(t<0.01 msec)

Silylene
365m SiC
SiC (B)
400
1.63eV
C CPS
2.02 eV
Si-C SiC
silylene
SiC
SiC silyele+alkyne (
Si-C
SiC
2.02eV SiC
Si-C silylene
silylene  Si-C Acetylene
( )
SiC—
SiC

260 280 300 320 340 360 380 400

wave length (nm)

266 nm
3
silyl, silylene, silene
Silylene
CPS
CPS
(A)
4 2
Tauc Plot SiC(B)
Si
Si SiC(B)
Si-Si Si-C
3
(1)CPS
(2)
3) silylene
silylene
5) (cycloaddition)
CPS
SiC CPS
CPS
CPS
SiC —
SiC
SiC
SiC
SiC
0.05
0.04 -
50.03-
g
£ 0.02
=h
©0.01
0.00
1. CPS

CPS Oh 5



4. SiC(A)(B)
sic

5. silylene+alkyne

Pl S——"""_CrsuisnmRH]
=081 '
53 CPS+254nmy¢BR5¢
.g 0.6
s
=
5 0.4
o
g
5 0.2
E i
g 4
g 0.0 . . . ;
= 0 10 20 30 40 50 60
Time (min)
CPS CPS uv

0.12
— 350 nm
0.104 — 389 nm
— 429 nm
" 0.08 — 478 nm
0.04
577 nm
0.02 607 nm
0.00 | ; | : — 656 nm
001 0 001 002 003 004
T (msec)
266 nm
800
2 6004
@©
E
;i 400+
Iy
S Hppd  sHrEFLY
CPSHRU S P eF L
0 T T T T T T T T T T T T T T
1.6 2.0 2.4 28
Photon energy (eV)
Tauc plot CPS
SiC
R R
R—Si: + A—/—/—A Si
| é..
R A A

©<10 psec



SiC SiC
78
2017
0
(Masuda Takashi)
(70643138) (13302)




