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*Discharge conditions
Reactor temperature  :100 °C
Total gas pressure :p = 133 Pa, Ar: Si(CH,),(OCH,), = 40:1
Discharge power 75W (Vpp =800V,V,. = -360V)

Ar plasma at 200mTorr & 600W

S. Nunomura, M. Kita, K. Koga, M. Shiratani, and Y. Watanabe,
G. S. Selwin et. al., J. Vac. Sci. Technol. A9, 2817 (1991). J. Appl. Phys. 99, 083302 (2006).
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Y. Hayashi and K. Tachibana, Jpn. J. Appl. Phys. 33, L476 (1994).
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SiH,
T ersi, o SHeamn
coh, > SiH, 5+ (4-m)H =7
e+ H2 o
2.
H + SiH, -> SiH, + H,

TABLEI: Rate Constants for H-Atom Induced Decomposition at 32 °C*

e m e

ky(em?/s) x 107

Substrate m/e Mo. of runs k,lk, (this work)
(CH,},C=CH, a6 10 5.6=05 4.7 = 0.8
SiH, 31 12 0.51 < 0.07 0.43 = 0.09

E. R Austin et al., J. Phys. Chem. 81, 1134 (1977).

J. Perrin et al., Chem. Phys. 73, 383 (1982).
M. J. Kushner, J. Appl. Phys. 63, 2532 (1988).

H. Tawara et al., J. Chem. Phys. Dara 19,
617 (1990).
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Table 10
Hadical-5iH, reactions
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reaction AH (298K) k. (500K) k conditions ref
(eV) (em® s 1) (em®s7!)
H + SiH; — Has + SiH; 0.54 1.2(=9) 2.8(—11) exp L —_— high pressure a
__________________________ 95(—13) 05 tom He, b
205K
Si + SiHy — SiH, + H: 0.34 7.2(-10) 3.5(-10) Si(3p*,*Py) c
— Si(H.)5i + Hs 0.87 0.1 Torr Ar, 500 K
B - SiBy <58zl < Hy ~1.1 7.2(-10) 7.4(-10) Si(3p®,'Dj) K
— Si(Hy)51+H; -1.65 0.1 Torr Ar, 500 K
SiH + SiH, +« Si,HE 43(—10) 6.9(—10) Py (Torr), He g
r 1 300 K
H o T
Si,HE + M — SigHg + M ~1.81 -
or SigHy + Hs 22 ()
3.3(—12) 300 K, <50 mTorr ¢
2.7(-10) 2Torr He, 300 K
2.8(—10) 2Torr Ar, 300 K ¢
4.3(-10) 5Torr He, 300K f
Sl +SiH = Shle - o o o o e oo - o L6100 e m o —— -
SiyHj + M — SigHg + M -2.40 2.0(—10) £ (Torr), He h
r ; 300 K
“I' " Tr043R i
SipHg + M — SisHg + M ~2.40 1.1{—10) By (Torr), He
ikl it Mt it 1| 5 e
X|' ~T¥083m)
SigH§ — H3SiSiH + Ha +0.06 <1.0(-11)
[ 1 .
. ®»|— = |
J. Perrin et al., Chem. Phys. 73, 383 (1982). |1+ 0.63F)
M. J. Kushner, J. Appl. Phys. 63, 2532 (1988). 1.1(—10) 1 Torr He, 300 K j
T L3(—10) 1 Torr He, 300 Kk
2.5(—10) 1 Torr SFg, 300 K |
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SiaHa + 5iH, — SigHy + Ha —04/-0.05 4.4(=10) 2(-10) estimated
SiasHy + SiHy — SigHg + H,  —0.7 4.5(=10) 2({-10) estimated m
H;SiSiH + SiHy «» SigHE 5.3(—10) 3.0(-10) estimated by

[ 1 analogy with

x|l - — SiH, + SiH,

SigHE + M — SigHg + M —2.36 [ 1+050R & SiH, + SiaT
or SiH, + Si;Hs +0.06
or SigHgSiH + Hy +0.075

ble 10 (continued)
padical -SinHan 4 2(n = 2) reactions

I_._Il-r_;ﬂ,:;.]'!_ AH (298K} k. (500K) & conditions ref,
' (eV) (em®s7!)  (em® s71)
- - ; T / - 1250] a
1]+ Slj-r]-ﬁ —¥ I:“:‘IIIH + SJ.II_| —(.G6 1.2'._'—!;}] E.:lll ].Dl:l exXp (= ? E]h,f"rc a
+ Hy + SipH; —().64 | 33%
S48 Hg oSy 42(-10) 420100 _ _ ____J Py (Torr), He b
i 1 J00 K
i [ S
1+ D.;@PJ
i.Hp + M — SigHg + M —2.42 2.7(-10) Fy (Torr), He i
r 1 ] 300 K
® (1 e |
Jo 1+ J.-S?.f"]_
si;Hg — HgzSiSiH + SiH, —0.06 <6.0{-11}
» -1 +—l
T 1+1.87R
5.7(—10) 1 Torr He, 300 K j
4.6(-10) 5 Torr Ar, 300 K k
T . T : o 25007 .
silly + Siz Hg — SiH4 + SisHs —0.10 4.5(-10) 4(-10) exp |———| estimated n
11+ 8iyHg — SipHs + SiH,4 0.74 1.5(—9) 24(-10) exp —£J?DJ estimated by

analogy with

H + 5i.Hjy
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N
S. Nunomura, I. Yoshida and M. Kondo, Appl. Phys. Lett. 94, 071502 (2009).
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K. Koga, Y. Matsuoka, K. Tanaka, M. Shiratani and Y. Watanabe, Appl. Phys. Lett. 77, 196 (2000).
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Y. Watanabe, J. Phys. D. 39, R329 (2006).
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J. Goree, Plasma Sources Sci. Technol. 3, 400 (1994). C. Cui and J. Goree, IEEE Trans. Plasma Sci. 22, 151 (1994).
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Figure 3. Temporal evolution of charge number N = Q/e, for a small  Fig. 7. Charge distribution functions. Data is shown for small grains in a
particle (a = 10nm) in an H* plasma with T/T, =0.05and n = 1fo‘m % hydrogen plasma with T; /Te = 1. The average charge is < N >= -0.8
When discrete electronic charges are taken into account, fluctuations of 579 _ 9.0 for a7, = 0.14 and 1 nm eV, respectively. Note that the charge

the particle’s charge are apparent, due to electrons and ions arriving at . i .
‘ v larity.
random times. From [5). sometimes fluctuates to a positive polarity
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Y. Hayashi and K. Tachibana, Jpn. J. Appl. Phys. 33, L476 (1994).
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