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Abstract This study examined the effects of rapid thermal annealing (RTA) on the physical and chemical
characteristics of thin silver (Ag) layers on SiO2 coated metal foils. Ag layers were annealed at various
temperatures of the range between 150 °C and 550 °C for 20 min. The surface roughness and resistivity
are increased at the annealing temperatures of 550 °C. We also found that oxygen (O) and silicon (Si) atoms
exist at the Ag film surface by using compositional analysis in the annealing temperatures of 550 °C. The
total reflectance is decreased with increasing temperature. These phenomena are due to an out-diffusion
of Si atoms from SiO2 layers during the RTA annealing. The results offer the possibility of using it as a
substrate for various flexible optoelectronic devices.
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Fig. 1. Equipment system consisted of E-beam,
PECVD (Plasma Enhanced Chemical Vapor
Deposition), and RTA.
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Fig. 2. (a) SEM top—-view image and (b) electron
backscatter diffraction (EBSD) distribution
graphs showing surface grain sizes of
as—deposited film on SiO2 deposited
metal substrates.
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Fig. 3. SEM top-view images of Ag layers on SiO2

formed metal substrates after the
annealing process at (a) 150, (b) 250, (c)
350, (d) 450, and (e) 550 oC.
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Fig. 4. XPS spectra of (a) Ag films annealed at 150,
250, 350, 450, and 550 oC in the range of
0-800 eV, (b) showing O1s peaks of Ag
films annealed at 350, 450, and 550 oC, and
(c) showing Si2p peaks of Ag films annealed
at 150, 250, 350, 450, and 550 oC.
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Fig. 5. (@) Specimen for APT analysis. A carbon layer
was coated at the tip. (b) Three dimensional
reconstruction with iso—concentration surfaces
of silver, oxygen, and silicon for the Ag
sample annealed at 550 oC (See the red line
mark in Fig. 2(e)).
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Fig. 6. Surface roughness showing the morphology of
3D profile images for Ag films as—deposited
and annealed at 150, 250, 350, 450, and 550
oC in a scanning area of 0.5 x 0.25 mm.
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Fig. 7. Electrical resistivity for Ag films as—deposited and
annealed at 150, 250, 350, 450, and 550 oC.
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Fig. 8. Reflectance for Ag films as—deposited and
annealed at 150, 250, 350, 450, and 550 oC.
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