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Abstract — Pure Pt, Co and their alloy thin films with three different compositions (Pt66-Co34, Pt40-Co
60 and Pt18-Co82) were deposited on Si(100) wafers and proposed as a set of certified reference
materials (CRM) for the quantification and standardization of surface compositional analysis. The
compositions of the binary alloy thin films were controlled by in-situ XPS analyses and the certified
compositions of the films have been determined by ICP-AES and RBS analyses after thin film growth.
Through comparison of the compositions determined by in-sitt XPS with those by ICP, relatively
accurate compositions could be obtained with a matrix effect correction. Standard deviations of XPS
and AES round robin tests with the Pt-Co alloy thin films were large up to about 4%. On the other
hand, the average compositions of the Pt-Co alloy thin films by two methods were in a good agreement
within 1%. The formation of a Pt rich surface layer by ion beam sputtering indicates that the surface
modification by preferential sputtering must be understood for a better compositional analysis.
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Table 4. XPS &5 &40 Fojdt ol trjvt % w4 =4
Q)3 Huly ZAHY £ =4 £
oleF  duA At XM A4 0EZR Power
N ESS SR ] PHI 5100 Ar 3 keV 45 Al 45 300 W
LGHA7| &9 PHI 5400 i; 13; tzx i; I\//\llg jg 228 x
Eoetul  ESCALAB-210 Ar 3 keV 45° Mg 45 350 W
R B A ] PHI 5400 Ar 3.5 keV 45 Al - -
o 2E Al ESCALAB-200 Ar 5 keV 60 Al 0 300 W
AaEE] ESCALAB-200 Ar 3 keV ~ Al 0 260 W
Table 5. XPS 25540 )& wjd & 7}2 nelsh gharabe HEA g9 24
sty AHEE Feo] Pt A (Pt at. %) Aaer gEdd
1 2 3 4 5 6 7
Pt66C034 67.5 72.3 74.7 734 733 76.1 69.5 724 3.00
Pt40Co60 36.5 446 462 48.4 459 46.9 40.6 442 420
Pt18C082 13.1 18.6 20.1 19.9 19.4 20.3 185 18.6 2.54
gato] 2AS Aet. 2 B Ry 2Ag 4 fyoeg ol By wwd vaste] aAy Fed
= B Zopx{A| 2 AFHE Table 59 A8 2 ol UL EQIAE AgZ A B o= A
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3 2% BolFm gtk w3 aelg ghEol M2 8l @A 2 Anpba Azbdch F FEs Juiped
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. g 2 wol%n glojAl olzio] AakHel 4L Aty o)
& S ol BAlFe shiele o & glrk
g T 9 b Ao @ ke olea 2HEe)
P o) Pr7h 53 &7 2Ao] Bl HAETE Ho
£ .l E 2 ool HY suegs g9 #4el og Auel
g * Heh gadoz 1 gyt sfAsofof gt
s 3.3.2 AESO Of&t ZEEA
g 20¢ = XPSst U WAoR AES FEEHE APEA
‘fg‘f . th. AES g Aol oAl 7|3ho] Rojsiglon 7jg 4
“ Al o] WA Zhzhe] 9 27 ES Table 69 TA|8}
T2 a0 e 80 100 UL Fig. 82 w% P, Co R FHidtetEe} AES &
Bulk Composition (Ptat %) deogr FHogtue dxxHo dE VG
Fig. 7. Pt-Co 3+ ¥ 20] XPS 2EH4 23} ESCALAB-210% o] &4} 2lojzl Aoz BA] Mo A

Journal of the Korean Vacuum Society, Vol. 7, No. 3, 1998



184 wAdT - - 3

Table 6. AES Z5 Aol Fojdl ol 717 4 §4 23]
~HEE F=4 A zA (AR
o] A7 2 ) - A ES G L
o] &% o114 AArF2E o117 A
LGRFE A PHI 670 Ar 3 keV 60° 5 keV 10 nA
sl 318} 7] 40 PHI 670 Ar 4 keV 50° S keV 40 nA
o)A 2} PHI 670 Ar 3.5 keV 30° 5 keV 50 nA
Zasn ESCALAB-210 Ar 3 keV 55° 5 keV 51 nA
LGAz7| & PHI 4300 Ar 3 keV 30 5 keV 51 nA
sl Az} EAel  MICROLAB 310D Ar 3 keV 60° 5 keV 50 nA
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(b) P118-Co82
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I 2 3 4 5 6

Pt66Co34 754 72.8 72.7 73.2 73.1 745 73.6 1.09
Pt40Co60 37.2 453 48.6 44.0 448 433 43.9 374
Pt18Co82 18.4 19.7 22.1 183 193 14.6 18.7 2.45
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