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Abstract

The attempt to fabricate gold films on glass slide (Au/glass) and silicon wafer (Au/Si) with
gold leaf was unsuccessful due to poor adhesion between the gold leaf and substrates.
Alternatively, Au/glass and Au/Si films were fabricated by placing the substrate into the free
space within sputtering chamber to collect the access Au vapor during the typical sputtering

process for other samples.

In this study, the physical changes were observed in both Au/glass and Au/Si film under
the film annealing from 300°C-700°C. The visual inspection via cell phone camera, the
micrograph via Scanning Electron Microscopy (SEM) and Energy Dispersive X-ray Spectroscopy
(EDS) revealed the morphological changes with respect the annealing temperature in Au films
due to solid state dewetting mechanism. The changes were more pronounce in Au/glass films
than Au/Si films at the same annealing temperature. The X-ray diffraction measurement three
phases of Au including Au(111), Au(200), and Au(220) in Au/glass films and one phase of Au(111)
in Au/silicon films. The concentration and single crystallinity of Au(111) were increased with
respect to annealing temperature in Au/glass film. For Au/Si films, the concentration and single
crystallinity of Au(111) were decreased at 300°C  and then were increased at 7OOOC,

respectively.

The physical changes of Au films are likely due to the movement of Au atoms via solid
state dewetting and recrystallization. The heat intake from annealing process is likely induced
the dewetting process by increasing the kinetic energy of Au atoms. While the recrystallization
process is likely occur during the cooling period of the samples. Finally, another factor that can
affects the physical changes of Au films is the interface interaction between Au films and

substrates.

Ad1Agy (EN) solid state dewetting, annealing, gold film, gold leaf
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Peak Center

Au/Glass-Control

Au/Glass-300

Au/Glass-700

Peak 1 38.23+0.01 38.22+0.01 38.12+0.01 Au (111)[4][5]
Peak 2 44.19+0.06 44.25+0.06 44.14+0.05 Au (200)[5]
Peak 3 64.65+0.04 64.64+0.04 64.68+0.03 Au (220)[5]
Peak 4 - - -

A1374 3 asUAdunlgagudnatsvassaaiinulunan1siszinsdeIuuGeTidiandvasilateldunasd

14
UULNT

FWHM

Au/Glass-Control

Au/Glass-300

Au/Glass-700

Peak 1 0.59+0.01 0.64+0.01 0.71+0.01
Peak 2 1.12+0.13 1.05+0.13 1.16+0.13
Peak 3 1.22+0.09 1.30+0.09 0.96+0.07
Peak 4 - - -
M3 4 auAaaniafugegansmilsvassaniinulunansiinneinaieauudeisdienduasiiogifidy
VRIATUULAD
Peak Area

Au/Glass-Control

Au/Glass-300

Au/Glass-700

Peak 1 64.64+0.25 67.33+0.75 160.10+1.52
Peak 2 9.86+1.05 8.55+0.98 12.59+1.19
Peak 3 16.44+1.11 18.19+1.12 21.29+1.31
Peak 4 - - -

M1319 5 aguarinunldnanveseaannulurnanisinszinisideauudlsfediendvasitatnsiaunasauuuia
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Peak Center
Peak Center FWHM Area Assignment
Au/Si-Control 69.17+0.01 0.04+0.01 3522.36+32.34 Si(100) [6]
Au/Si-300 69.07+0.02 0.34+0.01 2909.13+36.58 Si(100) [6]
Au/Si-700 69.01+0.01 0.06+0.01 3919.20+38.80 Si(100) [6]
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AAunesA1uuIanau
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Area

Au/Si-Control Au/Si-300 Au/Si-700
Peak 1 12.59+0.20 - 7.26+1.38
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Peak 3 11.11+0.02 7.62+2.43 73.46+0.71

M1379 9 aguAtnunldnsmvessaaninuluxanmsinszinmsideuudlsfidianduasiiageildunasiuudanau
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