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In X-ray photoelectron spectroscopy (XPS), the correction of XPS spectra shifted due to surface charg-
ing is very important for chemical state determination. Although the C 1s line from the adventitious hydro-
carbon has been widely used as a reference for the charge correction, this method has some problems. For
example, there is a possibility that the C 1s peak energy of the adventitious hydrocarbon shifts depending
on the experimental conditions and the XPS instruments. Therefore, we executed a round-robin test in
which we measured the C 1s lines of adventitious hydrocarbon on gold plate and gold-coated substrates,
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and we verified whether the binding energy of the C Is peak of the adventitious hydrocarbon correlated
with the concentration of carbon using the same sample with the same energy correction method. We re-
vealed the following results: (1) The binding energy of C 1s line from naturally grown adventitious hydro-
carbon on gold plate was almost constant at 284.69+0.12 eV within the range of atomic concentration ratio
of C/(C+Au)=0.52-0.78. (2) The C 1s binding energy of the hydrocarbon on gold-coated Niy Fesg alloy
shifted higher with increasing the amount of hydrocarbon within the range of atomic concentration ratio of
C/(C+Au)=0.41-0.67. (3) The C 1s binding energy of the hydrocarbon on gold-coated glass was 284.8 to
285.4 eV which is higher than other type samples without reproducibility. (4) When take off angle changed,
the C 1s binding energy shift was maintained within 0.2 eV although the concentration of carbon appar-
ently changed. (5) The C 1s binding energy shifted higher immediately after Ar” sputter cleaning, and after
few hours it shifted lower toward a binding energy of amorphous carbon, and then it shifted higher again

with increasing carbon.
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Table 1. List of samples.

#:  Sample type
A: gold plate (3N-up)
B: gold-coated Niy Fesg alloy

C: gold-coated soda-lime glass
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Fig. 1. Sample setting. (a) sample A: electro-contacted, (b)
sample B: electro-contacted, (c) sample C: electro-contacted,
and (d) sample C: electro-isolated.
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Table 2.  List of instruments.

#: Institute Instrument
. . ) Shimadzu-Kratos
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F: Fuyjitsu Quality Laboratory SSI S-Probe
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SQ : Shinko Electric Industries
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Fig. 2. The wide spectra on (a) sample A, (b) sample B, (c) sample C: contacted and (d) sample C: isolated, measured by institute S.
The intensities of carbon and oxygen increased with elapsed time in all samples and the intensity of sodium also increased in sample

C.

BREZ R L-bDTHD. 3k A TiE, Fig 5(a)ic
R X DI, JFHFEEL C/(C+Au) : 0.52-0.78 DHFiH
T C IsHIE 284.6940.12eV & —ETHHT=. ZDfHE
ENy BTy 7 [R]DHELEE 284.8 eV ITIZIFFHEL L.
L, RBIZHIBREOENHY, o, Clsfi
DOWRTEFTIEDFEDR (Au 4 FEHED C 1s) THD
ZEICERT AL EHEHINS. wEOTEFH]
[2-51 BHERIT 5 &, REIGYRALKED RN D7
FHIECIsED Y 7 FNAEL D AREMEN S 508, &
BIOT & b Bk A IRIE L LTz Au ARTIE,
FIEEELL C/(C+Au)>0.5 T C 1IsfHIZ > 7 ME7Zeno
7.

AEBTIE, JRFREHC/(CHAu) : 0.41-0.67 D
FHCC 1sfifii 284.2-284.8 eV TH V, CEMNEINT S
FET A —EITE NIV T MTHEBN RS
L7z, Fig. SO =R VX —HOE( L ERT 0, T2
TR O EME S L L CEEl Lz, C Isfio
7 MBI LTI, RiEvGERIEKFEE & AudlEERH
DHEHBONFENEZ BIND.  NigFesyr a3 78
ERNCHRRIE 21T 1278, B2 uv A TlLs

V==V 7 %1T-oTHE LT, AefRmiEbL Tn
D7 DIZAWERE N D 2 RN HRETH -T2, ZDZ
XV, FBIBOAWERNIE, NigFesst4: & DEEN
FI<HEVDOBMOLV Y BA+F5THHZ &b
AEAL D bHEBICLDPRDB RN bDEEZ S
5. Eiz, HEESQTHIE L72MfiX, Moi&E M
MED HHF02eVIEEFWVMETH -7, ZHUE, =
DIEBEBOXMRET T v 7 AROEERE & g L TR X
W2 EMD, HEENZWCOEHRILTWS.

B C OWIESRE B A Fig. 5(c), (ITRT A, R
JE Ht C/C+Au) : 0.41-0.70 O #iPH T C 1s fl %
284.3-285.4¢€V Th U, FEFEH 1 » A OWER %
B2 R F- IR EEEE C/(C+Au)>0.5 O TI, C & &
C Is EICITABEINIELS C IsEDIEH XN RE .
ZOIRELO X, Au EHEICESAAEE A o 72
& [Fig. 5(c)] T%, WMHTICHMEEEME - 256
[Fig. 5(d)] CTHREEETH 7=, CIsfED> 7 FDE
7RIRENE, R0 KRG R KERE L Au L
DHBHRENEZ NN, EHO0ENKENT &

_19_



Journal of Surface Analysis Vol.15, No. 1 (2008) pp. 16-26
NWRBWAM EFKEIZHIFSEEFRENKEC 1s DIE)LF—2TF

(1-a)
elapsed time

54 month

intensity

1 month

T
29857 294.48

T T T
29039 286.30 28221 27812
Binding energy(sV)

mtgnwy ﬁ

T T T
20027 286.23 28219 27818
Binding energy(eV)

T

T T T
290.22 286.19 28216 27812
Binding energy(sV)

intensity

T
29943 29537

T T T
29131 28725 28318 27912
Binding energy(eV)

(2-2)

elapsed time
54 month

intensity

21 month

T T T T
9757 93.48 8939 85.30 8121 712
Binding energy(eV)

intensity

~~
r
% o
N

T T T T
8330 8a27 8523 8119
Binding energy(eV)

g
&

(2-0)

intensity

=

T T T T
9326 8902 8519 8116 7732
Binding energy(eV)

g
3

intensity

i

T T T T
9812 9378 8945 8511 8077 76.43
Binding energy(eV)

Fig. 3. (1-) The C 1s spectra and (2-) the Au 4f spectra on (-a) sample A, (-b) sample B, (-c) sample C: contacted and (-d) sample C:
isolated, measured by institute S.
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Fig. 4. The correlations between elapsed time and atomic concentration ratio C/(C+Au) of naturally grown adventitious
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Fig. 5. The binding energy of C 1s line from naturally grown adventitious hydrocarbon on (a) sample A, (b) sample B,

(c) sample C: contacted and (d) sample C: isolated, measured by institute S (), N (A) and SQ (). Linear approxima-

tion line was used for fitting. R? is R squared.
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Fig. 6. The gold plates were measured as received (A) and were sputter cleaned (<), and then they were kept in analysis

chamber (#), in intro chamber (M) and in air (A), respectively.
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Fig. 7. The effects of elapsed time after sputter cleaning on (a) atomic concentration ratio C/(C+Au) and (b) the binding

energy of C s line. The gold plates were measured for a few hours after sputter cleaning by institute S (@) and N (A).

The binding energy of C 1s line shifted higher immediately after Ar’ sputter cleaning, and then shifted lower as the

binding energy of C 1s line from carbide with time passed.
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Fig. 8. The C 1s spectra of the gold plate measured a few hours after sputter cleaning by institute S.
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Fig. 9. (a) The binding energy of C 1s line and (b) the atomic concentration ratio C/(C+Au), in angle dependent measurements. 0 is
take off angle from surface normal. Symbols are @: sample A measured by institute S, O: sample A measured by institute SQ, H:
sample B measured by institute S, []: sample B measured by institute SQ, A:sample C in electro-contacted measured by institute
S, A:sample C in electro-contacted measured by institute SQ, 4 sample C in electro-isolated measured by institute S, and <:

sample C in electro-isolated measured by institute S.
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