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Fig 2, The effect of pressure on
deposition rates of polymer film

under different substrate distances
power 80 W, polymerization time
100 min, substrate distance (cm),
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Fig 3. The effect of power on
deposition rates of polymer film
under different substrate distances
pressure 2.7 Pa, polymerization
time 100 min ’
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Fig 5. VIMS/He, (O)1/1;
(e)1/2,
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Fig 6. VIMS/Hz; (A)1/1
(0)3/1s (x)1/2.
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Fig 4-7. The effect of substrate distances on deposition rates of polymer film under different
VTMS/X ratios (X=Ar. He. H,. N;) power 80w, polymerization. time 60 min
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Fig 8., The effect of substrate dis-
tances on deposition rates of
polymer film under different

, powers(w)VTMS/Ar 1'/1,poly-
merization time 60 min
(x) 803 (0) 60y (@) 120.
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Tab 1. Level of experimental veriables ' ’ X
for RCC analysis ’ ‘
- o oo v Vs 78 enx <o o R e (0./5)
Level Power(w) Pressure (Pa) (~1,1)
,,,,,,,,,,, T (1,1)
-V 2 40 2.7 ‘ - (0, 0 o Xy
-1 60 4.0 (V2 ,0) (V2,0)
(1 ’—1 )
0 80 5.3 {(=1,=1) “(0 f)
+ 1 100 6.7 =
+V 2 120 8.0 '
- ‘ ) Tab 2. Deposition rates at variou§ levels
BIEK 2, FEEBEHPAEY. T ‘
" b,=4.9984 : ) Xl(W) X,(Pa) y(ug/min, cm?)
b, =0.5903 -1 -1 2.8054
b,=0.6513 1 ~1 4.4480
b,,= ~0.4282 -1 1 4.5867
b, = ~0.5296 1 1 4.0160
- .9280
b, = ~0.5534 V2 0 2.928
= .o Vv 2 0 5.5094
Bt 5 BT 5 iE. o TE 2. 6507
Y =4.9984+0.5903 X, + 0,6513 X, o v 53314
~0.4282 x} - 0.5296 X3~ 0,5534 XX, 0 0 4.1440
3 0 0 6.2027
d
a: =0, X, = 90(W) 0 0 £.9814
0 0 3.1894
oy_ 5 0 4747
ax 0, X, = b,g(Pa) 0 6.
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Fig 9. IR spectra of PPVIMS and PPVTMS prepared
from Ar, He, H,, N, plasma gascs
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Fig 10. ,X—ray diffraction figure of PPVTMS and
polymer prepared from VIMS/N, system
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Tab 3. The elemental composition of polymer prepared from different gas ratios

Ratio C H Si o N Empirical formula
3/1  50.00 8.29 26.8 M.91 = Ce.iHa.1550.0600.05
VIMS/Ar  1/1  49.18  '8.16 27.3 15.36 —  CuaoHausSinOo.s6
/2 46.62 8.01 30.6 14.77 — C.50Hs,01511.0904.52
VIMS/N, 1/1 51.62 8.56 19.7 18.63 ’ 1.49 " Cy30Hs.56N0.11S10.7001.16
1/2  45.30 7.94 23.7 13.55  9.51 Cy.76H7.04Nq 66510.0500.5

8 % X B

{11 G. M. Cox and W, C. Cochran “Experimental Designs”, 2 nd Ed. Witey, N. Y. 1966.

[ 21 P. K. Tien, S. Riva-Senseverion, R. J. Martin and G. ‘Smolinsky, Appl. Phys. Lett,, 24, 547
Q974). ‘ .

[ 3] M. Maisonneuve, Y. Segui and A. Bui, Thin Solid Films, 33, 35(1976).

[4] D, Brosset, A. Bui and Y. Segui, Appl. Phys. Lett., 33, 87 (1978).

[ 51 M. Akik, Y. Segui and A. Bui, J. Appl. Phys., 51, 5055(1980).

(6] EiA, Bk 38, AWE, FRE, BHERSESIERMR, 501, 27 (1987).
’ GafRFIg g, 19884E 8 B 8 H)

,i)

THE PLASMA POLYMERIZATION LAWS AND
STRUCTURE CHARACTER OF VINYLTR
IMETHYLSILANE®

Yan Wenge and Chen Jie
(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun)

ABSTRACT The plasma polymerization of vinyltrimethylsilane (VTMS) was car-
ried out in a capacitively coupled tubular reactor with external electrodes. The poly- ’
merization laws Wwere concluded Wwhen plasma gases existed or not, and Rotatable
Center Composite (RCC) way was used to optimize experimental data. The structure
of polymer was characterized with IR, X'—ray and elemental analysis.
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