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Table 1 O/C ratio after heated to 473 K by XPS

Sample 0/C, %
Graphite 1.05
Glassy carbon 3.90
Amorphous carbon 2.28
i-Carbon 3.29
Polyethylene 0.61
Natural diamond 2.18
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Fig. 1 C1ls spectra of graphite carbon and
polyethylene
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Fig. 2 C Is spectra of glassy carbon(a) and amor-
phous carbon(b)
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Fig. 3 Cls spectra of natural diamond after
heated to 473 K

This C 1s spectra included graphite carbon. The

observed graphite carbon convered the natural di-
amond surface.
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Fig. 4 The estimated Cls spectrum of natural
diamond

FWHM: full width at half maximum; HWHM:
half width at half maximum
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Fig. 5 C ls spectrum of diamond film formed by
CVD
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Fig. 6 Valence band spectra of diamond film and
natural diamond

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

WO BB, PR X BEETONECB TS Cls AR MVERBIIC LS 54 Y E Y PO 137

BRFZOGEILE B HDTHBH, ELELDBHNEL
FIELTOVDDEHBLHITIEARY VR AT ICH
MICHARBDBENS 5. £BARYT M UIEROBTIZE
WTEBELZBERGEES NI AR VDY 755w
VERED LD ITHDENITH B0, KEBRTIE
E—0 vy —L - ESOBRRE S EITARY bV
ERZREL, "—2F 4 ¥ OREIEGILTIT -
1z.

34 AN PRI

XPS THHNDB AT M VORI LB 2 B3R
HINTVZDDON UL zhsDBIFO% 1
WEARES T BREMEEHELE LTINS, 20

RPD, ANT NV ESAXYEY NEBEO L > 25

AXEY FUANOHEDORES TR N BB
5 C LIZBEREND. SEFEESIIFEMUL Cls ARY
MUVEZRWT S A Y&y FEBEORREN 2R~ 7.
Fig. 7 ICE— 27 OFfHElg, FELE (EHEETALF—
fl: HWHM =half width at half maximum) O %% R
¥. Fig. 81T, ART MNVODFEIER-ZAF4 vhb
E—2 by 7ETH 100% &L, ¥— 27 OFMIH L
BERESTAVF-QIOFELIE (W) EEBET AN
F-ROFEFIE (W2) OBFZRY. Fig. 8 1B L
TR TRUIZIERY, IR RTEEDARY f U
FERTH 5. #0IC Fig. 7 OBFREZEICASEBIE U2
HEEH T OF{EIE (FWHM), E{E¥0E (HWHM) %
7Tay bULKERZ Fig. 9 IC/RT. Fig. 9 OER LY
KRTAXYEY N, B, K LF Ly CidLHEgs
fEEIEDRIC L WRIEBGRES R o5, Z ORIEEIGRE
NYERHE, BREZERT 5 C-C AR (K

FWHM

Intensity

Fig. 7 The FWHM and HWHM of the C Is spec-

trum

FWHM: full width at half maximum, HWHM:
half width at half maximum
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Fig. 8 Representation of the Cls peak shape
asymmetry

Sample: glassy carbon
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Fig. 9 Relation between FWHM and HWHM of
C Is spectrum

[]: natural diamond, O: graphite carbon, A:
glassy carbon, V: polyethylene, & : i-carbon, Il:
amorphous carbon, @: diamond film, W
amorphous carbon, @: diamond film, W1: peak left
width, W2: peak right width
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Fig. 10 Relation between peak height and peak
shape of Cls spectrum

(J: natural diamond, O: graphite carbon, &:
glassy carbon, ¥: polyethylene, &: i-carbon, H:
amorphous carbon, @: diamond film, W1: peak lcft
width, W2: peak right width
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Diamond film characterization by analyzing C 1s peak shapes with X-ray photo-
electron spectroscopy. Yoshitoki IjiMa and Kenzo HIRAOKA (*Application and Re-
search Center Electron Optics Division, JEOL Ltd., 3-1-2, Musashino, Akishima-shi,
Tokyo 196, **Faculty of Engineering, Yamanashi University, 4-3-11, Takeda, Kofu-shi,

Yamanashi 400)

Characterization of diamond films by XPS was carried out by measuring the FWHM
(full width at half maximum) and the peak shape of a core C 1s spectrum, and this
method was also applied to other carbon films. C Is peak shapes of natural diamond,
graphite carbon, amorphous carbon, glassy carbon, polyethylene (PE) and diamond films
formed by the CVD method were analyzed. The C Is peaks of natural diamond and di-
amond films showed the same FWHM value, i.e., the diamond films had diamond -
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structure. While the C 1s peak of the natural diamond was symmetric, and those of the
other carbon samples were asymmetric. The C ls peak shape of diamond films was simi-
lar to that of amorphous-carbon containing C-H bonds. As a result, it was found that
the diamond films contain the C-H bonds in their structure. ‘
(Received July 16, 1992)
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