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Table 1 Operating conditions

Rh tube 50kV-40 mA
Crystal LiF(200)
Detector scintillation counter

Co CGr Tb Fe Co
PK 52.80 69.37 58.78 57.52 52.76
20angle (°){ BG1 ~ 52.10 68.77 58.05 56.95 52.05
BG2 53.52 70.02 59.05 57.96 53.11
Counting time PK:40s BG:20s

PK : peak, BG : background
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Fig. 1 Diagram for the iteration procedure

E# X Co-Cr &5 30 mm¢@, Tb-Fe-Co FEA¥ 20 mm¢
TdH5.
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Fig. 2 Comparison of the intensity ratios of bulk
and thin film ’
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Fig. 3 Relation between Co K, measured intensity
and Co concentration on Co-Cr films
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Fig. 4 Relation between Fe K, measured intensity
and thickness on Th-Fe-Co films
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Fig. 5 Relation between X-ray and ICP-AES
analytical values of Co of thin films

Standard : (@) thin film, (&) bulk
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Fig. 6 Relation between X-ray and 1GP-AES
analytical values of Fe of thin films

(@) one standard was used; (O) five standards

were used

Table 2 Analytical results of Co-Cr films

Sampl Analytical Co, Cr, Thickness/
P method wt% wt% A

1 ICP-AES 85.7 14.3 3400
XRF 1 85.7 14.3 3210
11 85.9 14.1 3150
2 ICP-AES 86.4 13.6 7030
XRF 1 86.7 13.3 6710
IT 86.7 13.3 6550
3 ICP-AES 80.6 19.4 2550
XRF I 81.1 18.9 2550
11 81.3 18.7 2490
4 ICP-AES 81.4 18.6 5560
XRF I 82.1 17.9 5350
II 82.0 18.0 5240

5 ICP-AES 73.6 26.4 1090 -
XRF 1 72.4 27.6 1140
IT 73.0 27.0 1120
Accuracy g, I 1.1 1.1 170
(n=10) 08 0.8 260

I: Co K, (thickness), Cr K, (composition); II: Cr
K, (composition), Co K, (thickness)
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Table 3 Repeatability of thin film measurements

ICP-AES XRF

R.S.D,,
Sample -
wt%) (A)  (wt%) (A) %

Co-Cr film

Co 78.8 79.1 0.05

Cr 21.2 20.9 0.20

thickness 3220 3160 0.50
Tb-Fe-Co film

Tb 41.5 40.9 0.13

Fe 50.8 51.3 0.10

Co 1.7 7.8 0.41

thickness 1090 1080 0.18

n=10
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XRF analysis of magnetic thin film conducted by a
fundamental parameter method. Junko Yosuiromi,
Sayomi Nakanama, Hitoshi Nacanuma and Hiroshi Ocuro
(Matsushita Technoresearch Inc., 3-15, Yagumo-naka-
machi, Moriguchi-shi, Osaka 570)

XRF analysis carried out by the fundamental para-
meter (FP) method was made to determine the composi-
tion and film thickness of thin film of Co-Cr and
Tb-Fe-Co systems. For many standard samples, com-
position and thickness are known, and complicated pre-
treatment has been required for multicomponent thin
film analysis conducted by a conventional calibration
curve method. Analysis of thin film in a shorter period,
for which for less amounts of standard samples are re-
quired, is possible by the FP method. The accuracy be-
came six times as much by preparing a calibration curve
based only on several standard thin film samples in mak-
ing analysis using only the FP method. This method
showed good repeatability, and relative standard devia-
tions of each composition and thickness were less than
0.5%.

(Received May 15, 1989)
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