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Abstract

This paper describes on RIE(Reactive Ion Etching) characteristics of 3C-SiC(Silicon Carbide) grown
on Si(100) wafers. In this work, CHF; gas was used to form the polymer as a function of a side-wall
for excellent anisotropy etching during the RIE process. The ranges of the etch rate were obtained
from 60 A/min to 980 A/min according to the conditions such as working gas pressure, RF power,
distance between electrodes and the O: addition ratio in working gas pressure. Under the condition
such as 100 mTorr of working gas pressure, 200 W of RF power and 30 mm of the distance between

electrodes, mesa structures with about 40°

of the etch angle were formed, and the vertical structures

could be improved with 50 % of O: addition ratio in reactive gas during the RIE process. As a result
of the investigation, we know that it is possible to apply the RIE process of 3C-SiC using CHF3 for
the development of electronic parts and MEMS applications in harsh environments.
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Fig. 4. Cross-sectional SEM images of etched
3C-SiC at different RF powers.

713 4% RF powerd] W& Aztz 3C-SiCel &
[e)

B 2ok vehdl SEM olvlAelth 100 W %%
= 79 £A9) 4zko] FERA, 200 WolA = o

Fgstgnt. ¥ Aol RF
S7VSAE

40°mesa TEE
power?} &7+l W) etch ratew
7J /\171» FHO O,};}EIO 13 }~ %]\1;]_

a8 5= Az £59 O, 1] oFEAS YEid
Aol ojuf ¢H& 100 mTorr, RF powery 200
W gz AIF7HAL 30 mAAd gk 0, FF
Hlg Z7MA71W 2lZh 27 Frkgch 28y O
bl 20 %E 29 Aye L3y A7 £
b ek 7kl F
radical o} A=A, 1 u}]—g | Az 2xsh =7}
Ay oy O7F B EA8H, F oradicalst 0.7
FE34 SO, 2 ol 2l e HA5
o] Az} &£571 oAtk Oy A3M)7E 20 9%0]/dl
ME, SiOF,7F &R Fabrlo] Aztbg wajsr]
w &l undercute] TAYEA) a1, FRAo) Be =
He dg F Ak Al SiOF 7 thgeR A
AEE w-s dad #uk ohjel HHEe] Ak

2
rr
9
:{o
o
)
N
N

etch rate [ A/min]
n €3
8 s

—
T
n

001020304050607080

O,/(CF,+0,) [ %]

a8 5 0 fYle) T 3C-SiCe AR Wk
Fig. 5. Etch rates of 3C-SiC as a function of
various O: flow ratios.

a8 62 0.9 bl we AHzd
3C-SiCel @@ SEM olrAlelcth 0 %4 #i=
57} 40°0) AR, 20 %9 50 %ollAE 9] 2
sojA A, o ?8 “eEs A F AU 1
Y Ot 70 %A E HHel HAge] 4w
A oule 2o FA4E JHE 00 ] 50 %Y

o o],



(@) 0 % (b) 20 %

(c) 50 % (d) 70 %

a8 6. O0: el met AZkg 3C-SiCYy whA
SEM o]n]=].

Fig. 6. Cross-sectional SEM images of etched
3C-SiC as a function of Q- flow ratios.
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Fig. 8. Cross-sectional SEM images of etched
3C-SiC films at different electrode gap.
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