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Characteristics of Pt thin films on WC for glass lens molding
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ABSTRACT

Pt thin films on Cr or Ti interlayer were deposited onto a tungsten carbide(WC) substrate by the ion beam

assisted DC magnetron sputtering. The various atomic percent of Cr and Ti underneath of the Pt films were

prepared to examine the total thin film characteristics. The microstructure and surface analysis of the specimen

were conducted by using the SEM, XRD and AFM. Mechanical properties such as hardness and adhesion

strength of Pt thin film also were examined. The interlayer of pure Ti was formed with 40 nm thickness while

that of pure Cr was done with 50 nm as standard reference. The growth rate of either Cr or Ti thin film was

almost same under the same deposition conditions. The SEM images showed that anisotropic grain of Pt thin

films consisting of dense columnar structures irrespectively grew from the different target compositions. The

values of hardness and adhesion strength of Cr/Pt thin film coated on a WC substrate were higher than those of

Ti/Pt thin film.
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Table 1 Parameter of Ion Bombardment and Sputter

Deposition condition

Deposition Parameter Value
1 DC M t
Deposition method Unbalanced DC Magnetron
Sputter
Target Cr, Ti, Pt (@: 4 t: 6mm)
Si(100mm) wafer,
Substrate

WC(D:10mm, t: 3mm)
1.0x10 torr

Working pressure

Gas rate(Ar) 9.0 sccm
Target power 200 W
Deposition temperature 300C
T t trat
arget Substrate 380 m

distance

Substrate bias voltage -150V rotation

Jig rotation 5 rpm
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Fig. 1 Schematic unbalanced DC Magnetron Sputter
with Ton Gun
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Fig. 2 Cross-sectional SEM images of coatings by
different target materials
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Fig. 4 X-ray diffraction pattemms of Pt thin films
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