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ABSTRACT Six Pt films with thicknesses of 15—62 nm have been fabricated by electron beam-
physical vapor deposition (EB-PVD). The grain sizes of the Pt nanofilms and its effect on the thermal
conductivity have been studied experimentally. It is found that the grain size increases with the
nanofilm thickness increasing and goes to a constant about 20 nm. The grain size is nearly comparable
with the nanofilm thickness with the thickness less than 30 nm, while becomes much less than the
nanofilm thickness with the thickness larger than 30 nm. Influenced by the surface and grain boundary
effects, the thermal conductivity of the Pt nanofilms is greatly lower than that of the Pt bulk. It is
noted that the thermal conductivity of the studied platinum nanofilms increases with the thickness
increasing and runs to 35 W/mK, which is much lower than that of the bulk material.
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Fig.1 Schematic fabrication process of the Pt nanofilms

(a) Si substrate with a spin—coated resist in thickness of 320 nm
(c) Pt (15—62 nm)/Ti(5 nm) films deposited by the EB-PVD

prepared by electron beam lightetching

(b) pattern of the nanofilm and leads

method (d) lighetching resist lift—off and leave the Pt/Ti pattern on the SiO3 layer (e) isotropic etching

Ti film in Fig.1c and SiO2 film etched out (f) nanofilm suspension by an anisotropic etching



11 #

WIS : 49K Pt A SR RT RHA S R R

1209

® 1 AERWRK Pt SORMENRT

Table 1 Size parameters of the studied Pt nanofilms mea-
sured by AFM and SEM

Size Sample No.

1 2 3 4 5 6

Thickness d, nm 15.0 22.0 24.0 27.8 40.0 62.0
(AFM)
Width w, nm  495.8 479.6 491.1 667.4 831.4 1228.0

(SEM)
Lengthl,um 89 56 54 94 60 89

(SEM)
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Fig.2 Schematic of experimental setup measuring the
thermal conductivity of the nanofilms
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Fig.3 Comparison of 111 peaks in XRD patterns of Pt
nanofilms with thicknesses of 15 nm (a) and 62 nm
(b) (11154 peak comes from Ag particle in cement)
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Fig.4 Variation of the grain size (D) =iih Pt nanofilm
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Fig.5 Thermal conductivities of Pt nanofilms and bulk
at different temperatures
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Fig.6 Variation of the thermal conductivity of Pt
nanofilm with thickness at 300 K
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