F18TUNANTIVY

A
139N

@ 4 a Jd a Qy Y]
msnauuaIounaeUlan e uuAIFuOIUMe Banudugy g ime ne

Bl Tasonwaraun

Development of surface thin film coating system under vacuum pressure

by microwave plasma
Tay

4 a
YWY NIANY

a (% 199
UYING18813) 1

2559

A INTINTIVY ¥9.1-58-006



F1IIUNANTIVY

d'l o A A ard a Qy 9 o 9
IPE3N] miwmmmsmmaam\lmJwUum%mmnwﬁl@lmmwuqmmﬂmﬂiﬂﬂ%

TuTasnwarau

Development of surface thin film coating system under vacuum pressure by

microwave plasma

Y v @ a v o A
Tasumsdaassaudszuuive 1lsga11) 2558

U 117,000 LN

Wt Insams Woyway aaqi

awv z 2 o
NUIVYLATIAUANY T

29 /31.8./2559



M3YNIN
MITYAITN
UNAAED

Abstract

filen

uni

Janiszasd

sz Temitiaadies 185y
MINTINONANT
gilnsalayIsmsive
WanN1339Y
agUnan13dvY

oI UBLUL

PNA1I01904

NARUIN (miﬁuﬁuawaqmmﬁmmi)

ARSI

10
22
22
23

25



&an
=D

&an
=D
&}

=
=h.
w

=

=
=
o

=

=
=h.
)

=

=
=h.
(o))

=

=
=h.
-

=

=
=)
(o)

ot

=
=D.
©

ot

=
=)

ot

=
=)

ot

=2
=
%)

ot

=2
=1
&

San

e
=
=

San

€an
=D
—_
W

€an
=D
—_
o)

GARA TR RN

( .
Hand0dA1lsEno VBRI DUARB LY ICP plasma
HAAIAIBYN TEG chip INBUNUMI BTy
LEAI oGNS
A a o AN Y o 49!
ueraaneuonvounsoslgnilauineh Idwmuan
~ 9 A A Y
HAAINAEINVBIIMA@FNIN) MinameTuresgya I
LEAINTNNTUANVYDIN DIFYRINIA
v
uana2993 llihulasnszuaadudlunssiaansa
1 A Y I T o 1 Qy
HaRIN3ae2993 e I iluunasaiousaau lihanaseuduaiu
uaaalszansmmueaaas i
unuRaveeszuy Ty Tasnvwarauianudud
{ @ (4]
ueaN C,H, plasma 160351735 11av09M 1% 30 mL/min
Aaa A ar o e
waaasanauniIuMItlgnildunisueu laaC,H, plasma
1 a3 1
LEAINTNDIBIINNEDI9aNTIAIDIANATOUUUVAINTIA
% a 4 a %
LA AT UURINIT AT ILHIFINAIUY
Y] 4 a d
anpasuswuvesmsvouay

[ ard
uﬁmm’:‘mmmwmﬂlmmguam\lau

11
12
12
13
14
15
15
16
17
17
18
19
20
21



A
AITNN 1

GARAGTRERN

v ) ] Y
wamsaouneumas luIasnnnldTlsunsuaseanunmnau

259m8lum

10



@ A A a d a Qy 9 @ 9
ﬂTiWGJluuﬂ‘i@\‘llﬂﬂﬁ)‘ﬂw'ﬁll‘]JNUuWﬂ‘BuﬁWl&ﬂWﬂiﬁﬂ'ﬂNﬂuﬁmﬂﬂﬂWﬁIﬂﬂGh)'VbJIﬂinw

QU 9

GG

Development of surface thin film coating system under vacuum pressure by microwave

plasma
4 a
YWY NI
Chupong Pakpum

a o J a J a v ] ]
TUNIBPIAAATAT AUSINYIFTAT 3J1’i1’J'1/lEJ1ﬁEJLL1]T% i].!%ﬂ\ﬂ‘ﬂll 50290

UNANYD

a Y]

o dyd s A @ A A a d 4 aa Y
NUITBUNTAQU sz Ao AT UAR W ANV INAITUB UV UTANOUAIY

% 'o a a o I 1 4
TuTasnwarauinmeldanududiszuulda luTasniluFamdydiduurasveanau
A 9 Y o 9 an Y= -1
TuTasnimeadawarau dosgaaimeaiininuiive 153amagnaanuaudy 2x10

ard J a aa a { o
thaaa V\lall‘]JNﬂTi‘]J@uQﬂmaﬂ‘U‘UuN'J"’ll’f)xi“lfﬁﬂ’f)lljﬂﬂﬂgL“]J”VlauWﬁTﬁiJ']“ﬁﬂﬂiTﬂWiUlﬁa‘U@\‘]

) a Aaa 1 @ a J J o
N1 30 Haaaasaeun ﬁﬂ??ﬂﬂuﬂlﬂﬂﬁ}ﬂﬂqmﬂ]ﬂﬂ"ﬁ -70 UANATUTONOIUMAANNAY LAY

<3 @

[ [ o { v dq a a 4
TinaTaanuauuuuay 19mdeluTasnnn 1,200 Sadilumar 150 w1 a1z lag
FINIUUAAIEBAAAY D-peak NA MK U 1,336.20 cm ' uaziooanau G-peak NA MU

-1a 4 a [ [ dyl Al d A 9 9 4 [
1,611.87 cm™ ANz s Fanasnuisdlavilgnldlseneudresigaisuen dnyuy
Y] a Al A Y I U 9 [
nedugiuInewesilaunldilunguiouveseyninszauu Tuwas yuialszuia 100
‘a3 1 [ a
wTuwas asvdeulagndeeganssaioanasoutudeniiatazianNunuIvelan
Y Y 4 Y = 1w ~ A A
A10NapIganIsALIIozAoN laAURAenINY 200 W1 TwNAs HANUFYTLAAD 0.43

 Tuns

J J

Mdnny: ozsiay, Hauumivew, Tulasnvwaraun, 3anou



Abstract

This work aims to develop a low pressure microwave plasma deposition system to coat
carbon thin film on silicon substrate. The system used a commercial microwave oven as a
microwave source to get plasma discharge. The vacuum pressure was achieved by two stage
rotary vane vacuum pump which is capable of reaching ultimate pressure at 2x10" Pa under
borosilicate chamber glass. The carbon thin films were successfully deposited on silicon substrate
by pure acetylene plasma with gas flow rate 30 ml/min at total operating pressure of -70 cmHg
reading by analog dial vacuum gauge, using microwave power at 1,200 Watts and deposit time
of 150 seconds. Raman analysis showed peak at around 1336.20 cm’ (D-peak) and 1611.87 cm’
(G-peak). Energy Dispersive X-Ray analysis indicated that the deposited thin film compose of
carbon atoms. The morphology of deposited film is a cluster of small particles with dimensions
of about 100 nm investigated by scanning electron microscope and measured the film thickness
by atomic force microscope, obtained 200 nm of average film thickness and 0.43 nm of surface

roughness (R,).

Key words: Acetylene, Carbon thin film, Microwave plasma, Silicon
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(Energy Dispersive X-ray analysis, EDX)
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(Raman Spectroscopy)
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(Atomic Force Microscope, AFM)
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Abstract

This work aims to develop a low pressure microwave plasma deposition
system to coat carbon thin film on silicon substrate. The system used a
commercial microwave oven as a microwave source to get plasma discharge.
The wacuum pressure was achieved by two stage rotary vane vacuum pump
which is capable to reach ultimate pressure at 2=10-! Pa under borosilicate
chamber glass. The carbon thin films was successfullv deposited on silicon
substrate by pure acetvlene plasma with gas flow rate 30 ml'min at total
operating pressure of -70 cmHg reading by analog dial vacuum gauge, using
microwave power at 1,200 Watts and deposite time at 1350 seconds. Raman
analysis showed peak at around 1336.20 cm! (D-peak) and 1611.87 em™! (G-
peak). Energy Dispersive X-Rav analysis indicated that the deposited thin film
compose of carbon atoms 8200 at% and silicon atoms 1800 at%. The
morphology and the thinkness of the film was investigated by scanning electron
microscope and atomic force microscope, respectively.

Kevwords: acetylene, carbon thin film, microwave plasma, silicon
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