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Abstract: AINO multi-layer thin films on aluminum substrates were prepared by DC reactive magnetron
sputtering method. AlLOs/AINO(LMVE)/AINO(HMVF)/Al/substrate of 4 multi-layer has been prepared in
an Ar and (N»+O:) gas mixture, and AlOs of top layer is anti-reflection layer on double
AINO(LMVEF)/AINO(HMVF) layers and Al metal of infrared reflection layer. In this study, the roughness
and surface properties of AINO thin films were estimated by field emission scanning electron
microscopy (FE-SEM). The grain size of AINO thin films increased with increasing sputtering power. The
composition of thin films has been systematically investigated using electron probe microanalysis(EPMA).
The optical properties with wavelength spectrum were recorded by UV-Vis-NIR spectrophotometry at a
range of 200~1,500 nm. The absorptance of AINO films shows the increasing trend with swelling
(N2+09) gas mixture in HMVF and LMVF deposition. The excellent optical performance showed above
98% of absorptance in visible wavelength region.
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Table 1. Sputtering parameters of multi-layer AINO thin films.

0. A3 Hpw Sputter parameters Value
Base pressure 2x10°° torr
Ao AFEE A¥E FEEHALS XE 2“9 Al Working pressure 10~70 mtorr
T AND)E ©] 839 om, sputter-downSA 0.2 Al 7] Sputter power 50~350 W
% $loll DC ¥H&A v ERE AW o8 Ax Ar:(No+Op) 1:03~1:25
stsleh HAA WS 2x10° torrii Ar 7h= B Subst. Temperature RT
Az BMES AASGon, B Nost Oy 7h2rt _
Mgel wet TeES s Arg urgy sp o dstance 678 cm
20] EFH|= Ay (Nz"'Og): 1:03~1:25 2 =219} Deposition time 7~23 min.
22 10~70 mtorr A% Th Al substrate 30x10%1.0 mm
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Fig. 2. FE-SEM micrographs of AINO thin films prepared  Fig. 4. EPMA spectra of AINO thin films deposited on Al
on Al substrate with sputter power. (a) AINO thin film at and Cu substrates. (a) AINO multi-layer on Al substrate
power 200 W and (b) AINO thin film at power 350 W. and (b) AINO multi-layer on Cu substrate.
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Fig. 5. Absorptance of multi-layer AINO thin film on Al
substrate with gas mixture (at power 350 W).
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