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Abstract: By inserting a very thin metal laver of Ag between two outer oxide layers of amorphous
silicon indium zine oxide (SIZO), we fabricated a highly transparent SIZO/Ag/SIZO multilaver on a glass
substrate. In order to find the optimized thickness of Ag layers, we investigated the variation of optical
properties depending on Ag thickness. It was found that the transition of Ag layer from island formation
to a continuous film occurred at a critical thickness. Continuity of the Ag film is very important for
optical properties in SIZO/Ag/SIZO multilayer. With about 15 nm thick Ag layer, the multilayer showed a
high optical transmittance of 80% at 550 nm and low emissivity in IR.

Keywords: Multilayer, Thin film, Transparent conductive oxide, Low emissivity glass, SIZO

1. M8

1 Hix4 4H8E (transparent conductive oxide,
TCO)2 LCD, OLED®} #2& #Hgt t]AEd o] (FPD)
% HFHA] (solar cells)E W] EF FH A, B H
g, 2ol F2 (low-emisstivity) ol de ALgE
9l EFolth g Hopo A AlgEHE Ry

a. Corresponding author; sylee@cju.ac.kr

Copyright ©2013 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attnbution  Non-Commercial — License (hitp:/fereativecommons.orglicenses/by-ne/3,0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

AEre 7|8 o 73 JgoAe e 5i&

& & ZFojof dr). By AxH Az
ARR S = 4t3lold & ALoA vranto g ) z)at

¥ AEE Zm Q. AFRIEFAY e A
FAE 5% Fyxg de Agor R zA
2+ AU Jdoy QIE9 Arve] sy Faow
A 2xdsl, Betg4 So BAHEE 74 oy
g EAEE BeEr] SdsiA MEe A9 suto)
LT EAR, G Aw 2 F2o Aute] zgF
Ut o]HF dAdF £y ALuto] gHE FEE )
gte] 4bstE Axyuk Alole] gFe &8 493 FE
o 0% 79 A= AFsle a1 B4 s

d
A7 &) AYHn Qo [1-4]. AehE/F5/4

oot



348 J. KIEEME, Vol. 26, No. 5, pp. 347-350, May 2013: Y. S. Lee et al.

HEO A g 9k F4utehe 7hA g °§°“|-4
Fihetan 2ed gge] Y& whAaleie F3HE 5
7FAAL QloiA] F A dhubn Faky H7) "'L‘ll’
o= o]f3dlr]o HAsich o=, Bi203/Aw/Bi203%}
2 AsE/F5/4A51EY] M=R TR
utubE 2 wkALEE A dRARA7IE ARYE F4A7
aL, "*ﬂ"—“" dtuke wiAl 9] A3 (antirejection coating)
dte] 7HA|FAe # FaES FAAZG [5]
utubo]l 79 BetH AL AA A, AT Al
sl 8 9 AFHEAe] YR Fo oEFAW
aF% 39 urebe] gido] BEH HAd E 4
FEE FAAE Agdl A EE 7HA
%qlaixi 2g A9 {FFdA ¥oerr FA4L
-l Ay, Cu9 ZA$E =34 9498 Fosez
722 oA =o] 9|34 Agoll B3t FA &
at Ag9| v A go] 7} wtr] wjFo] AgE o] &%
Azt AP et [67]. - AFolAE glass 9
o] SIZO/Ag/SIZ0%¢ 3% TF& 1A+ tFH4S
A 2ate]l Ag FAle] Wsle] ulE #3H WstE A
AR L 3} F3go| #AHE AL ol 1
U1e ¥A sk H o)

rulo rlo

=14
O

= ol 18
r‘..E _N. . .Jlo -1}-‘ o@:—, Jb neL
n.lo

O
—pee

| K 2 o2

2. 48 9w

2 AdFdAE SIZO wuhe RF vl2YEE 29
Hag olgde vEF uwgtor  AFI}Yn
Ag(99.999%) ¥}ehe thermal evaporator® ©]-8-3h4
ZA38 9t 71®e 12x12x0.7 mm 271¢] Corning
GlassE AMgdtgien 7|9 #9 99 F71&8S5 AA
37] $slA] oA E, vlgS, DI Water 22 747
5% Fo 283 AHT F Ny GasE o] &3t A=
it AMAE 71$S chamberel F#3 §F ZEHg

HZ2 50x10° torr olAA WFL FAR F H
ugsg olgste 2718F 20x10° torr °]5H7HA

AFAHE FASAY. Se=v @43 JlEEE
ArE Ab239 oW MFC (mass flow controler)® 7}
2 §UFL 30 scemeZ FAAIY AJARTE
3.0x10° torr7} Hl =% s t}h. Pre-sputterings 5
ol AAF F SIZO ¥k A, 3% $Y Ao
RF power 30 W2.& 2z} 30 nme| F71& %33
t}. SIZO utube] Abo]o] metalEQ) Ag uhet F3 Al
o= 27122 40x10° torr °|37HA AFLAE
AshaL 1089 dEe Fdle] Ags T3 59 F

Fig. 1. Schematic illustration of SIZO/Ag/SIZ0O multilayer
on glass.
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Fig. 2. Optical transmittance spectra of SIZO/Ag/SIZ0O
multilayer as a function of the Ag thickness.
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Fig. 3. The variations in optical band gap with Ag
thickness.
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Fig. 4. AES depth profile of SIZO/Ag/SIZ0O multilayer
on a glass substrate under optimized condition.
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