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Two — Dimensional Modelling of Radio— Frequency Discharges for Plasma

Chemical Vapor Deposition System and Thin Film Deposition Process
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Abstract: A two—dimensional self—consistent numerical code, including multi—physics, has been devel-
oped for the modeling of hydrogenated silicon film deposition from SiH,/H, radio — frequency glow dis-
charges in plasma enhanced chemical vapor deposition reaction chamber. The calculation results show that
both the electron density between two electrodes and deposition rate of films increase with the increase of
radio— frequency power and volume fraction of silane, but the deposition becomes non— uniform. Using
the PECVD equipment to prepare the hydrogenated silicon films, the appropriate process parameters are
obtained at radio— frequency power of 80W and volume fraction of silane of 1%, the average crystallization
size and crystallization volume fraction of the thin films reach to the maximum, the film deposition rate is
faster and the deposition is more uniform.
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Fig. 1 Schematic diagram of PECVD reactor with parallel — plate

electrodes
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Fig. 2 Distribution of electron density between electrodes with differ-

ent RF power

Pl 3 Shy ek IO 114 AS ] S5 43 T 56 1) e Al A8 1] T L
RO, BEHRR N 60 f1 SOW B, PR H R
FEAT R 0 XS AR R R R A DU R &) M 4
U, FEMAGDGAL . BT GRON BREE , DURUE
RGN TEIAT BN AR 1) DR R (1 JE 1 4]
PEAY IR 6.1% F1 9.1%, HAE¥W S BN T
10%, Mi4shZ Ky 100W Fl 120W B, JUAR R
et A8 R J5 1] S 18 K5 W s 78 bR i 2k Ak Dt
R 2 R AL, AR AR T 10%.
NGRS SRR 8T - - W B $ L N
15 S ERERE S R TEN Uil N N TR 28 591 K 7 KM [
B 30 2% A 9 0 RR B A T AR AR O b, DR R
(18 3 25 50 1 X At 2 7 4 K

Wonon
= 00 O3
8888

= =

R R
= -

an ot

Dep_SI(B)/(10° « kg/m’* 5)
s
o

3 AEAMHMMERGETREEZANRELRS S



+ 8- FMRFFZR (BRAFR 2012 %
Fig. 3 Distribution of depositon rate along the radius of the sub- SiH, jLEJZ%é%% , m E/‘J SiH, /F,(\_i ZZ%‘I% i j]ﬂ ,

strate for different RF power

55
|
| \.
X
3
53 L
45 [
"
60 75 90 105 120
P/W
8
| |
7 -
g 61
g
N
5t
4 -
60 75 90 105 120
P/W

4 FESANEHRUEMEHRERNEL
Fig. 4 Crystalline volume fraction and average crystalline size of

thin films with different RF power
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Fig. 5 Deposition rate of thin films with different RF power
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strate for different volume fraction of silane
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Fig. 8 Crystalline volume fraction and average crystalline size of

thin films with different volume fraction of silane
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Fig. 8 Deposition rate of thin films with different volume frac-
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