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Abstract

SnO, single layer and Sn0/Ag/SnO; (SAS) tri-layered films were deposited on the glass
substrate by RF and DC magnetron sputtering at room temperature and then the effect of Ag
interlayer on the opto-electrical performance of the films were considered. As deposited SnO;
films show a visible transmittance of 85.5 % and a sheet resistance of 1.2x10* /0, the SAS
films with a 15 nm thick Ag interlayer show a lower resistance of 18.8 (/00 and a visible
transmittance of 70.6 %, respectively. The figure of merit based on the optical transmittance
and sheet resistance revealed that the Ag interlayer in the SnO, films enhances the
opto-electrical performance without substrate heating or annealing process.
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oFst Z=2F2- A AL7F AP0 Q3] I AL Table 1. Experimental condition of SnO; and
_ _ _ Sn0,/Ag/SnO; tri-layer deposition.
ZA0A F2HE ZTO Hheh2 34 A&7 glo] £
WFOR Agal7|of BL WA 27| thgo] o] | Base pressure (Tory 70 X 107
£ /1A95H7] of TR o AR o] A Coropen pressare flom L0 X 10
n ower cm’ )

Ao Y. Kim¥ ], Park 2 gold(Au) &} nickel A : oC W/ 5
(Ni), 59 Z&utatS A86to] AR AoAE 3Rt g ower cm .0
o 1_17] S8 E4S 2K TCO/ | o]z v Ar gas flow rate (sccm) 10.0
= S0 TT o' AT ) meta, o= Thickness (nm) 60

[5]7 TCO/metal/TCO 45+= ¥raH6]& Hil SnO; single layer 30/106?00/30/15/30,
sloict = AL 9kx ] =yl Sn02/Ag/Sn0, tri-layer 30/20/30
SHAL. ArelA= 1 ITO/Ag/ITO A4 Deposition rate (nm/min) 15/ 4
A7)0l 4 B Ag uhate] A7|sHa B4 A4l Sn0»/Ac > /40

_9__1,]___ SnO, HPUP_,] 1-17];1—01-7@ el 7HA-]oﬂ zj_g_
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714 54 Al a9E 2ESAH.
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Sk Ag 8o EARS ] e 282 XA g
HAEA7] (X-ray diffraction Xpert -APD,
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kx| YA+, KBSI th+AlE)2 45k, #9H
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Ne QAE AU E(Scan  area 2X2  pm?,
XE-100, Park system)C.& ZHsttt. Hieto]
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(HMS-3000, Ecopia)® Z=#3}gion ukuto
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(Opto-electrical performance)S H7}o}Lt.
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Fig 1. XRD pattern of the SnO, single layer and
SnO2/Ag/SnO; (SAS) tri-layer films.
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Table 2. Grain size
Sn0O2/Ag/Sn0, (SAS) films.

of Ag interlayer on the

mee | [y | wmy | o
SnO2 - - - Amorphousness
30/10/30 46.09 0.358 24.1
30/15/30 (200) 46.08 0.356 24.3
30/20/30 46.07 0.328 26.3
30/10/30 67.11 0.430 22.2
30/15/30 | (220) 67.10 0.425 22,5
30/20/30 67.08 0.414 23.1
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7.]] %}—/\ ]. 1, 15 nm _’_7;]]_,] Ag 5_7}Hh:lk9_ X-]
83t SAS vhte] ARZ|= 1.15 nmE A4St
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Fig 2. Surface morphology and RMS roughness of the
SnO, single layer and SnO,/Ag/SnO tri-layer films.
(a) SnO; 60 nm; 1.25 nm, (b) SnO, 30/Ag 10/SnO; 30
nm; 1.17 nm, (c) SnO; 30/Ag 15/SnO; 30 nm; 1.15
nm, (d) SnO2 30/Ag 20/SnOz 30 nm; 1.20 nm.
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(Mirror effect)®} A% SnO, B}9to] WIAMIR] &
#2 THoEn, Ag 20 nm RS H835F SAS
gl 7RG BERE(66.2%) e dHEos
soste 34 59 ¥ §58 F712 Az

100

Glass

; R —"
/ e ™

Transmittance (%)

(a) Sn0O, (60 nm)

40
(b) SAS (30/10/30 nm)
(c) SAS (30/15/30 nm)
(d) SAS (30/20/30 nm)

20 L | L | L | L | L

300 400 500 600 700 800
Wavelength (nm)

Fig 3. Optical transmittance of the SnO; single layer
and SnO,/Ag/SnO, (SAS) tri-layer films.

Table 3°]| SnO,2} SAS =9 Figure of
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FOM 538 BYoms, 5y A9 Ag wurg
S wpato] A7|Ysha 54 Aze] wz

Table 3. Figure of merit (FOM) of SnO, and
Sn02/Ag/Sn0O2 (SAS) thin films.
Sheet Visible
Thickness resistance Transmittance F_(S)IY][
[2/0] [%]
S$nO; 60 12 x 10* 85.5 1'75,5X
10
4.73 X
30/10/30 40.6 67.3 e
1.63 X
SAS 30/15/30 18.8 70.6 103
30/20/30 | 116 66.2 1.?35

Fig. 401] SnOzQ]' SAS HH:!P_,] %}ﬁ-ﬁ v E-74
(Optical band-gap)@ E5A5(ehy)’e] BAES
UrE’ﬂH Utt. Fehd WHe-7Z okt Tash ¥
9o] FAlgE of BAXCE yehd 4 ot
[11].
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= B 7 B2 &5, SAe 3ot
A WE-710] A= ok &2l

(¢hv)* = hy-E, (4)
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Fig 4. Optical band gap of the SnO; single layer and
Sn02/Ag/SnO; (SAS) tri-layer films.
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