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The amount of oxygen in the oxide layer on the high-purity copper

specimen can be determined by LECO method. Then, we have investigated
the relation between oxygen content by LECO method and those by
XPS. The positives correlation (coefficient of correlation r = 0.73) was
observed between them. However, the accuracy of the oxygen determined

from XPS were rather poor due to the surface roughness.
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Fig.1 Photograph of the used specimens.
Their color turned to black depending
on the heating time.
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Fig.2 Ols, Cu 2p3 and Cls intensities versus
oxidized time at 150T and room
temperature.

A: oxidized in the air at 150 C.
B: oxidized in the air at room temperature .
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Table 1. Results of the oxygen contents
determined by LECO Method.

(wtppm)
Times Specimen Specimen
(hr) A B
B.T. 0.7
0.01 3.3 10.0
- 0.02 5.3
0.1 7.2 9.6
0.2 10.4
0.25 8.7
0.5 14.1 9.4
0.75 6.4
1.0 5.6 9.7
2.0 11.4
5.0 9.3
6.0 134
50.0 11.4
100.0 12.1
200.0 10.2
500.0 12.3
COBEE,L, READELENE X % 5TEIC
IHEELL. TOEERZTable 2I2777.

B, REFFETHY, BB —HICERT
HUREL:., #0ER, SHMOBLEIE S
13nm~66nmT& - /.

Tanuma 5?DIMFPEIZCu2p34#y1nm,Cu
LMMT#1.5nm& ), MNEABRILABHICUDFHE
SENEVELENER SN TWAEEZ LGNS,

3.3 LECOEIZX Y, RKO-BZEEL
XPSDHO 158 & D4R
REA L FHBBIZOWT, LECOREIZX Wk /-

BAFEE LXPSOO 1sE B L U, /(N ED

MR, FOFERYFig 3I2RT.
ERIGARE & B ICLECOZEIC L Y RO -BEFRE

EXPSOOLISTEE & OBICIZIEQOMHENH B, L

- 206 -



Journal of Surface Analysis Vol. 6 No. 2(1999)  BF4ERBEL  XPS IC L 3 BB B O R B BELE F DBEFE DA

L, RHARBLECOENEZREHNHEML THO1s5 TRORKBAIZLECOEDEEFZRITH LT,
Blh3ThIicsimLc 753 Th o72(r=0.73). — (o / Qoo L) IEIIZIZ—F IR 072, ZOER
F, ABBIELECOEDEREZENSEMT AL L IS LD XPSOERIBE S L ), BVWELIRTS 5
OISSEREIEML TWAh NI VI PREL7 ImHEEZOLND., BEBIINT VFHFEZWVIEDFHE
(r=0.45). F(r=0.56)T& o> 7.

Table. 2 The estimation of the thickness of oxide layer of the heated specimen.

weght Total Surface Oxide Specimen Surface Oxide
Times oxygen oxygen volume thickness area layer
(hr.) (&) (&) (8 (cm®) (mm) (cm? (nm)

B.T. 1.0284 7.6E-7

0.01 1.0878 3.6E-6 2.8E-6 2.5E-6 1.90 1.887 13
0.02 1.0444 5.5E-6 4.7E-6 4.2E-6 1.82 1.863 22
0.1 1.0463 7.5E-6 6.7E-6 5.9E-6 1.82 1.864 31
0.25 1.0513 9.1E-6 8.4E-6 7.3E-6 1.84 1.867 39
0.5 1.0449 1.5E-5 1.4E-5 1.2E-5 1.82 1.863 66
0.75 1.0798 6.9E-6 6.1E-6 5.4E-6 1.89 1.883 25
1.0 1.0862 6.1E-6 5.3E-6 4.7E-6 1.90 1.886 25

° O : Oxidized in the air at 150C
> P~ o @ : Oxidized in the air at room temperature
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Fig.3 The amount of oxygen of the LECO
method and those of from the O 1s
Intensity of XPS.
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Fig.4 The AFM images of the specimen
surfaces.
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