v Jd

o ~ 9 a A o’gﬁ A = Y til ar o
FIUUA IUNTLIUAT : ﬂ131°lﬂ°l/lﬂuﬂ'3m5'l$ﬁéllu’e:.NLWﬂﬂﬂBWIﬂﬁ\‘lﬁﬁNWMﬂ?Hﬂl@\?V‘IEﬁJ

%9

miveunTdnyaL AN (ADVANCED CHARACTERIZATION STUDIES OF
THE LOCAL STUCTURE OF DIAMOND-LIKE CARBON FILMS) 911387131 :

J 1 Aan a
TONAITNIITY ﬂﬁ.ﬂﬁ%gi aaINNsNQ, 130 1’?13!}1

a a o @ dy S o S A =R v @ 4 ~ ) o
INITUNUTRUVUU ll'N’]‘Q1J§$ﬁﬂﬂﬁ/‘l@ﬁﬂ‘]&l'lf’;lil!ﬁll'ﬂG]ﬂl’i]\ﬁﬁﬂﬂ'liﬂ@uﬂl‘ﬂﬂ1$ﬁllﬁ1‘ﬂTlJ

o ’q ¥ A a d 4 =\ A 9 ~ 1 (% =
nlsegndlanenslgnilan Tasaisveulguauiinainlassadanuana1any &9

]
v I3

7 A ] A 3 v wa Y < Y A
ﬂ151JE]u1/]3JIﬂ§\1ﬁi1\1LL‘]J1JLW°]ﬁ nIo sp i]ﬂﬁﬂmﬁiummummummammawmmaau

Q Y

v

< A < A~ s o q Ya
sazfianudunuau i TuvaziasveuiiTassadwuuuni Tild wse sp” azsihldr Tagll
A o Aa Q) 9 o 14 y a Y =
AITUAU AT uazmam”lﬂﬂmﬂ L“JJ‘L!GI‘L! UINUIATTUDUVNFDIBUANUITIUNULINISLIYN

@ ‘o 4 A A wva (% @ 1 g Y [ '
’Jﬁﬂﬁ’ﬂﬂ151J’E]1J1/13J1ﬂi\1ﬁ'%}1\1ﬂ€1}18l1/\161ﬁ IﬂfJﬁ]mﬁ'll“lJﬁmﬂiﬂﬁﬂ@ﬁﬂﬁT’Jﬂlu@ﬂﬂﬁJﬁﬂﬁ’)u

u

9 4 1 a = 3 A @ J a g = < I
Iﬂi\?ﬁ'ﬁ’l\?ﬂ]'ﬁ]\?ﬂWiﬂﬂullﬁag%u@ mﬂll‘]ﬁimm sp NUIN mmi“uau‘wamza\lﬂ’ﬂuumui\uﬂu

3

o

wad' U [ (% 9 4 A A 2 d‘ [
ﬂmﬁuuwﬂ@mﬂu Tunenauny minlaseas1evesmsueuiysuim sp NUINNIT sp

' Y wa A Aa o o ' < Y o 1 a3
ﬁqwaiﬂuﬂmﬁuﬂﬁﬂl@Qﬂ’)’luau 13741 NHWIIEA llagﬂ’liu’]h],WW’]@ﬂ']\uwuul@%ﬂ 'ﬂfﬂ\cﬁljﬂ

q

waa A A v W 1 9 A g a 2 3 =R
AU ﬂmﬁuﬂﬂﬂLﬂf]’]iu’ﬂ\‘]ﬂcﬂﬁﬂﬁjum@qTﬂi\‘]ﬁﬁ']\‘]ﬂlﬂuWau1ﬁ]1ﬂﬂﬁu1mm@q sp MAT sp” A
Y

Juegiuinglszasdlumslszgndldionaliinalse Tomiluningaainnssu aromai

U Q

[ 9 Y Yo o =R Y= A a d Qy @ [] 9 a A
ﬂﬁTJllﬂleN@]uWﬂﬂ‘1/]1%\1llﬂﬂﬂ‘]eﬂﬂmﬁllU@]ﬂlﬂ\i?\lﬁﬂﬁ]”lﬂ%u\‘ﬂu@nﬂmﬁ Tﬂﬂﬂlﬁb'mﬂuﬂﬂﬁﬂﬂﬂﬁu

v A L 1 [ Z, A = A 9 4
Yo59Fond lugunasanud (NEXAFS) ivednwiguantania i lulassafemsvon
= =X 1 g =\ 9 9 a = g
sawdednanu luiuszidisnves Insedd19a2emating 111 (Raman spectroscopy) 9094
= 4 o o
Ysmmves sp” tag sp’ lulnseadnvesmsveudigniuunaieitsilalasalailvosoynin
ad A 1 Y v A o
aranaseungnilanilaseaeiadond (XPS)
9 dy ~ Aard KX ] @ A Y = A ar d A
aromgil nszurumsmssuidndatuniladotene: Idunsequanifuesilduaiui
@ o w [] { a| d a ]
aoams goaiida lageniulUnmsilgnildudrematiamaniiarewardil (PECVD) Tasfnwn
] ' H a ' o w {
[ouluae o vesszuy PECVD lFlumsignilay laun maalwihinldluszon narlums
a1 d [ < a s A o a d
Ugnildy anuanludesnaass ifludu Tasdunldezgnihuniniizd Inssadeves

2 Y a A y 9 Yy & 1 v
ATTUDUAIYINAUAATUNDNATINUTIVINA U TﬂﬂWﬁfﬂi‘ﬂﬂa@ﬂllﬁﬂ\ﬂﬂlﬂu’ﬂ Iﬂi\iﬁi?\?ﬂlﬂ\?

m3veuaw/asuutaslarmudnlsas o edrasinlada suldunanyliiuszdovves

De

vy ' ' \ 9
Taseadramuyuie Tdmas i aldlumsigniunau nfeunsawmaldlidaaiuves

¢ ) A )
ATTUVDULUY sp NUIMNUVUAIY



II

Tuauidluiinh lU149)se Tl 1dedraunsvates wu msdulansdu (Ag) il

4 a o V@ o o @
Inssainvesmiveuilanszamisaaansnedivesuuaiiteld Tagmildsegnd 14y

U

v Y
= 1

Y A a = . A = a a <3 £ Y o
M¥uuwa viemaian lnmdew (Ti) ieaaus udeamuuuiaiua @Wudu Tuawil §iam
y3 I K o W a @ a &L~ wa o & 1w
IadunudennudvyuesmsiiuTavydengd Zn) Fellnamuialumsdudimsnedives
Y [ 4 { X o { 4
Tinnszgnugnld Taednesnuldludgade ieieg1X Iddeilduiiauls afueusegn
Y a J .
W38NA05Z DY CVD Wiow 9 fumsiay zn aslUlulassadredressuuaiames (sputtering
[ 0 1 v T a { a { 1
system) fansijavTuiuedisdsnagnsrufangdnssuves zn #1d Meglulnseaireues
4 ~ -g daij ar d A v Y a A o a JY
miveu laetSum zn Mnnduluiiedaugndududiomaiia XpPs uazidiniunimnzidi
a 1 4 a { g 4 ar o a3
mataswuanInsalnd wululelivsuia zn Nundu asveudauaziaiy ludly
=\ j 9 v 1 = 3 ald zg Y
sedumnnunylide dadewa lufsnnuilugnguvesilduiuniumunammageudie
4 a o 1< @ y o a 4
IA3I033UATITHAIWLTIUTIUDITAY (Indentation Hardness Test) taziilo1 11 3ins1zHde

a A v A 4 1 = a v 3 4 Y Y Y]
MAUANTITAANAUUDITITLDNDY (XAS) WU Zn mamaaﬂmwmﬂug{uﬂ ngllll"],ﬂﬂﬁﬁwu‘ﬁ$

Y] 4 9
Aumsueululasaais

4 o = m%

A and Muiloroiindnen

Umsfnun 2563 meileteetntsdivnm 2J>‘rf‘

1
A

mauwammsﬂmﬁﬂmsm Nyl d WL’J

1
=)

ﬂ'lﬂﬂJ'E]‘]f’e)El'li]']iEJ“VlﬂéﬂHﬁ’JﬂJ qj‘u\. {W'{\/V‘\

=

o/ ' . ‘
Aeilor0019156NYINE1T U e a0




THANUN CHUNJAMESRI: ADVANCED CHARACTERIZATION
STUDIES OF THE LOCAL STUCTURE OF DIAMOND-LIKE
CARBON FILMS) THISIS ADVISOR : ASSOC. PROF. PRAYOON

SONGSIRIRITTHIGU, Ph.D. 130 PP.

This thesis was made for studying the properties of carbon which is appropriate
for films deposition. Generally, carbon has 2 mains hybridization structure. Diamond
structure C-sp® qualify the strength properties. While, the graphite structure C-sp?
qualify silky, low friction and high electric conductivity etc. The combination of these
structures was widely called diamond-like carbon (DLC). DLC properties depend on
ratio of C-sp? and C-sp’. If the fraction C-sp? is high, it’s will show majority in
strength and high hardness properties. In the other hand, If the fractions C-sp? is high,
it qualifies silky, low friction and high electric conductivity as major properties.
However, properties which is related to its structure ratio depend on selection for the
advantage in Industrial. From above reason, the commercial sample was studied as
one part in this work. Its electronic structure was studies by near edge X-ray
absorption fine structure (NEXAFS), synchrotron techniques. Carbon film were also
studied disordering properties by Raman spectroscopy techniques. And the fraction of
carbon sp? and sp> was classified by using X-ray photoelectron spectroscopy
techniques (XPS).

According to DLC structure, films preparation process is also important factor
for requesting the films properties. We focus on films preparations by using plasm
enhance chemical vapor deposition techniques (PECVD). The condition of PECVD

system was studied such as influence of power, time dependence, and working
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pressure etc. Prepared films were characterized by above techniques. In detail of
results, carbon structure was obviously related with deposited conditions. For
example, higher generating power affect to increasing in films disordering which is
measured by Raman spectroscopy. And it also related to increasing in C-sp? fractions
explained by XPS results etc.

Nowadays, there are more research studying doping metal to DLC structure for
solving its properties and export to new applications. We focus studying behavior of
zinc in diamond-like carbon structure which deposited by combination of chemical
vapor deposition (CVD) and sputtering technique. Variation of Zn concentrations
were studied. Zn-DLC were characterized based-on synchrotron techniques. In
details, increasing in Zn concentration were performed by XPS. Also, its affect to
disordering of DLC structure which is confirmed by Raman spectroscopy. Film’s
thickness was investigated by laser microscopy techniques as in order 1 micron. Zn
content also related to highly films porosity which confirmed by indentation hardness
test. From X-ray absorption spectroscopy technique (XAS) results, Zn behave
majority metallic state in oxygen and carbon environment as neighboring atoms. It
indicates non-bonding of zine core-shell atom. It also shows a good agreement with

electronic structure in Carbon K-edge spectra by NEXAFS results.
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