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Abstract

A new gas-flow type reactor for plasma polyme-

rization was developed to symthesize functionatl

polymer, which enhances the reaction of radicals

activated in discharge. o -Mothylstyrene was used

for the polymerization, which are known as star—
ting monomers for the polymer with degradating
characteristics. The molecular structure and mo-
lecular wcight distribution of the polymers were
studied.
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Fig.3 GPC spectra of plasma-polymerized d-methy1-

styrene films at different flow rate of carrier 2]
gas and monomer, but constant RF power 20W, proe- ° © > )
ssure 0.2torr and substrate temp. room temp..
-
One treated samples (a), (b) and (c) were ge- S
nerated gel parts, so gel parts were removed by °
No.5 filter paper. I
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Fig. 4 Chromatograms of pyrolysis products
of plasma polymerized ol -methylistyrene films
at different flow rate of carrier gas and
monomer, but constant RF power 20W,prossure N .
0.2torr and substrate temp. room temp.. I'ig.5 TR spectra of plasma polymerized o-metyl-
styrene films deposited on NaCl substrate.

-305-




Zgl=o} Z%3¥ Poly-a-methylstyrene wpal( 1)

A, M oAl Mgl 2 os)As] Rabge 3yRabr}
Yroe fel Zabgof ool oF Y4 F FUY Aoz

Azrgich,

%) 45 9 29 (a), (by, (c)dge] Pz 34
& 2A8E21 8)8ted Py-GC (Pyrolysis-Gas Chromatograp-
hy)§ Ahg3tod <oixl pyrogramolt. o] ml Abg¥ e
ob7kAt: No7bzola, Y¥eh 25 & 550°CE sisich. B
1& 2% 42 pyrogramcire] 39 wjae] Auged o
ebd Zojch,  Arglz)o}rhaof CHeo] 7Pl %7] whFo}
Bdge] ohudaizt wAsled, PPa-Mswuhuiol zibyx
B3 MEAY Fapl Auidos 9 zeg A7 slof
Ak, E toluene, -ethylbenzene, styrene B cumene’d:
< Ar7ieiol Jhaof CHeg Eigt Wyt Taisia) pe
ek M dheiskul, el g-MSe) 9488 CHeE
EI 2327t A el skajal, ol AulyAd Ho] Ao
o8 92 whfel Rog Ay ahebs Ceo) By
' 2P MY G LS Foli, «-MS?] U8 F 27}
Al 4 38 Aeog Azsi,

%) 2.3.42 WAE AE B, A FRR)Iob7EA0d Ol
# FUshe 735t PRa-MSEiebulod 2l R B9 4 glo
uh, AMujdgdel gy ahiel ol r1delr] ¢slodaiss
7ziol7t A R E $7HA7I2 CHet) B2 E A st A
o] wigkagt zoe Azbyich wiebM 3¢ 5 g3
e 0,2torr, A4ubHEl 20W, AR 1. 5scom W 7R
o}t A 48P 10sccm (Ac 98% + CH 2%) X 8hof- Z4Fxt PP
a-MSutete] IRaWMEeloltt. [1§] 22| (a)o} wlasiel =}
stel &7 ol ALY g FRY & A3, N 9
uie) GRC W Py-GC2) ¥ thiod soshauat gtoh,

1.4 &

Rienpe] BsiE Al A1717] glsto] AT e
g 7| & ALESE poly-a-methylstyrenest2b i Bbsio]
vh, S PP oa-MSurelE IR, GRC, Py<(( R A g =
2ieb A2}, ohgR 3 WES 9,

1) Aelop 7h2of 490l et Tl o vl vpwrd
LR B S L LT S B RN 1A

2) Fhelob 7irod 4wkl CHale 9] §Fobm feakod
clab abael ddat Ael b gt
1) GICH-Alof pishad Afyti wogrjo] SSahmdafel 5y

7txl7b Exighel,
References

1) S. Morita, }. Tamano, S. Hattori and M. leda, “Pla-
sma polymerized methylmethacrylate as an elect-
ron beam resist,” J Appl. Phys, Vol. 51(7) pp. 3938-
3941, July 1980.

S. Morita, S. Haltori et al, “Plasma Polymerized

=

2
Resist and Plasma Etching Development in a Va-
cuum Lithography” Kobunshi-ronbunsyu, 38(10)
pp. 657.664, 1981.

M. Hori et al, “Plasma-Polymerized Dry0Develo-

=~

3
pable Resist for Synchrotron Radiation” Lithogra-
phy” J Electrochem. Soc, Vol. 134(3) pp. 707-711,
1987.

4) P.D. Buzzard, D.S. Soong and A.T. Bell, “Plasma
Polymerization of Tetrafluorcethylene in a Field-
Free Zone™ J. Appl. Polymer Sci, Vol. 27, pp. 3965-
3983, 1982.

5) T. Tashiro et al, “Effect of the Carrier Gas on

Plasma Polymerization by Gas Flow Type Reactor”
7th Symp. on Plasma Process, Jan. 24-27, 1990.

';" o
@ ©®
1 |
Ar .

E; i
sarsszon %« Honomes

W (e
Coolin:
Vacar Rotasy Pump
Liqu. ¥, :
Trap

Fig.] Scheme of the deposition system.
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I"ig.2 1R spectra of plasma-pllymerized d-methy |-
styrene films on NaCl substrate deposited at diffe-
rent flow rate of carrier gas and monomer, but
constant RF power 20W, pressure 0.2torr and sub-
strate temp. room temp..

(a) carrier gas t Ar 10scem+ CIL 10scem, a-methylstyrene © 0.8scom
{b} carrier gas:® Ar 10scem a-methylstyrene : 0.8sccm

{c) carrier gas® Ar 15sccm a-methylstyrene © 1.0sccm
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