a) ‘_5'[4-'0)1-04'-' \\”\‘\)Led‘\ c)w‘a'ﬂ?‘ﬁﬁjcmbéﬁww@

alols 5ol U ITO 550 aY Suisl g 5o Sl olgs Sgute
9 riKe DC Koy 5 Lol wilols 55 Lo g sl

St b wanl pl lobiad F a8 Jlogs 15355 (semmtils (LS v e 16 5SS (semmidls ool cul S Lo e ¢y lesils (b 5sS dlane
st

a.kosarian@scu.ac.ir — jl ul - sleal - jlsal ol ez apd o8l -  cwaige 0aSiils -
a-keramatzadeh@phdstu.scu.ac.ir — 5l - 5leal - jlsal ol ez apd olSasls - cwaige 0aSiils =Y
m-shakiba@phdstu.scu.ac.ir — ol 5l - 3lsal = sleal ez gl olBadls - cwaige caSidls -V

h.kaabi@scu.ac.ir — ¢yl - jlgal = lgal ol e agd o&iils - cwiige oaSiisls -F

farshidi@scu.ac.ir — ) 1 - 5leal = 5leal ol ez dpd ol8adls - cwdige 0uSiils -0
o8 ol oo 50 el 35,5550 Bl (b, 4 ATO) ali-psnanl 0T S5 slaasy Sliiaed 3 i slasially | (S -ouSy
55 B35Sl abols youis b DC g 5550 (2saiS g 4 TTO 5L sloas¥ ok il o 35 o e gy (shondly bl o o
o3l lawgio XY=V )+ nM odguzme ;0 diges Cubrs 358 Lol b Cov . Cawload ool gy BUT glos jo aid s p NV-0 cm oS
Cewd VAV M L ol s (6 05 Sl o (oKl jdz g BeEONMML Ll Y om Cgllas alold ;o ouos Slisa diges gl Jbws )5 slaasls
N B Jolgd 0 ITO S35 sloary (5148 )5 Cooglin il co Cob wSn xS L3l I8 ITO S50 40 a5 o sodlive (rizred .Cawlodal
e e=Feenmojl o cadoslogw, S slbaY cudlad wiloads 5 Sojlal AY-Y QIO g VWYY N AVIV L plp e sV em g 4
Sy Joee 0 g b oo S2al5 V2 Q0 U ITO (gldd )5 canglin ¥ cm (gloog xSUl alold (ol b bl ool yuise ZYO-AD oogume
S podle ol conlin jlns B g0l Siliw (goud 95 Johos 10 CSLLS lgicas ool gl 4 canl TAD o] cudlad Y+ nm cwlbs
Cawloas plosl xpdpl Lewodly jlwdncds 1580 5 SaSa Lawsdly (6 5luvdis 3 XPert g MATLAB (sla 38ls 5 SaSas laools 5 JGT ¢ Lo

6L gla Fins o550 Y Codlad (gl s Cunglin dnss 2SIl alols DC Sy iSe 3lsiS wipes dTO 53 sloas¥ 1 gaudS sbaojlg

Improvement of electrical and optical properties of thin ITO films
by modifying electrode spacing in DC magnetron sputtering
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Abstract: An important parameter in the deposition of thin-film Indium-Tin-Oxide layers by magnetron sputtering is the spacing
between the anode and cathode electrodes, by which the conditions of plasma deposition and the properties of the resulting films are
controlled. In this paper, thin ITO films are deposited on glass substrates using the DC-magnetron sputtering technique at RT for
different electrode spacing. The thickness of the layers has been measured in the range 110-370 nm. The XRD studies confirm that
crystalline structure of ITO is cubic bixbyite. The sheet resistance of the samples prepared at the electrode spacing of 5, 7, 9, and 11
cm, are 17.7, 16, 1723, and 5207 Q/o, respectively. The transmittance of the films in the spectral range of 400-800 nm is 75-85%. The
lowest sheet resistance of 16 Q/o is obtained at the spacing of 7 cm, having a transparency of 85% and a thickness of 230nm, which
confirms that it is appropriate for use as the transparent contact in amorphous silicon solar cells. For such samples the average grain
size of the crystallites and the root-mean-square of the roughness of the surface are 50+5 nm and ~1.97 nm, respectively. The process
simulations are also achieved using xpdp1, X'Pert and MATLAB software.

Keywords: ITO thin films, DC magnetron sputtering, electrode spacing, sheet resistance, transmittance, electrical and optical
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8 optical scattering path

9 reflectance

10 direct allowed transition
11 Tauc relation

12 transition probability

13 extrapolating

14 Haacke’s figure of merit

L o)

1 thermal energy

2 thermalization distance
3 thermalization region
4 average initial energy
5vacancy

6 Burstein—Moss

7intrinsic band gap
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