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Abstract: Indium-doped Mgoo0sZnoosO thin films were deposited on glass substrates by a sol-gel method. Three types of

indium precursors such as indium chloride, indium acetate, and indium nitrate were used as doping sources. Physical properties

of fabricated thin films were analyzed through XRD (x-ray diffraction), UV-vis spectrophotometer, Hall effect measurement,

and EDS (energy dispersive x-ray spectroscopy). All In-doped thin films grown in this study exhibited a preferred orientation
of (002) with over 80% transmittance. The results showed that the Mgo.0sZn0.9s0 thin film from indium chloride as the indium

precursor has higher crystallinity and transmittance with lower resistivity when compared with those from other indium

precursors.
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Fig. 1. Schematic diagram of the sol-gel method.

Table 1. The main condition parameters about experiment.

Paremeter Value
p Zn acetate
recursor
Zn dehydrate
Concentration 0.3 M
Mg acetate
Precursor
Mg tetrahydrate
Concentration 5 mol%

In (IIT) chloride,

Doping condition Precursor In (III) acetate,
In (III) nitrate
Concentration 1, 5, 10 mol%
1,000 rpm, 75°C,

Stir condition
2h30m

2,500 rpm, 30s

Spin coating
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Table 2. Sample ID.

Sample ID Precursor mol%
Cl 1
C5 In chloride 5

C10 10
Al 1
A5 In acetate 5
A10 10
N1 1
NS In nitrate 5
N10 10
3.4 ¢ a3

3.1 X-M 3|H BN

39 2+= In chloirdeE o]-&35}19] A|AFst Mgo.osZno.os
O:In ¥tako] 2070l A 80°7HA] 6-26 H-& o] &5t XRD &
A Aato|ct. C1 AE0] A= (002)0|A 71 2 31& o=
=7 GER AL, (100)2} (101) T 2= A QT In9]
o7t 271t AE AR 31A 013 st 7HAsHE

138 pE MzZco) 5|A u]39] At)A 7hru|e} vt
Al &, 2|0 Z7% 2710 tisl Uehd mo|ot. 27 271
£ =59 scherrer 222 #A4t& 4 Qlot [7].

D=0.94)\/By, - €08(yg,) (1)

5 (002)
s ig
2
0 (100) ({(101)
3 M A e ~ 1mol
E —
- E - 5mol
10mol

20 30 40 50 60 70 80
2 theta [°]

Fig. 2. XRD patterns of Mgo.0sZno.ssO films of C samples.
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Table 3. XRD patterns analysity: intensity, FWHM of (002) peak,
and the crystatllite size D.

Tooo/Teot Loo/Trot L01/Teot

Sample [%] [%] [%] Booz[] D [nm]
Cl 76.67 11.48 11.85 0.38 22.58
C5 46.11 25.47 28.42 0.45 19.39
C10 51.43 27.35 21.22 0.33 25.99
Al 37.83 28.74 33.43 0.68 12.84
AS 40.81 26.46 32.74 1.18 7.35
A10 37.45 33.98 28.57 1.95 4.44
N1 85.86 6.54 7.59 0.46 18.77
N5 37.12 32.58 30.30 1.33 6.55
N10 36.64 32.76 30.60 2.44 3.57
ojtf Az x4 I, Boz= Bragg 2=, Pooee THA|Z
= UEPHTE B 304 AOiA Fev|e] 25 HH B
= AEZoA (002) © 2A m 39| F w7t LA|SHA e}
d AS I 2 o ol Zn09] c-F A4 Aol
In9] Fwr} Z7Ieole fAIE = A2 & (8]

Zn09] (002) sk |
A7t @] dh2ol, e AefolA
2o (002) W3Fo] Wo] £ 4t E3t, Ohyama
et al.o] 2@ = YA AFEF MEAZ} (002) el
sheb WAl anele Bast vt glek (9],

B 314, A I BEES AR Aol Ao
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Aot A HAF 4 9ok T2U C 1§ WES
A Ine] 27} 10 mol%7HAl Z7181= (002) B3kl
w7t AR 13 729 50% o 4L A|shul A w1
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3.2 UV visible spectrophotometer
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Fig. 3. UV-vis spectra of Mgo.0sZno.ssO samples using (a) C, (b)
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Table 4. The content of Mg and In of Mgo.05Zno.9s0O samples.

Sample Mg [at%)] In [at%)]
Cl 5.37 1.65
C5 6.60 8.01
C10 6.99 9.39

Al10 6.04 10.85
N10 5.62 9.55




260

3.4 Hall effect measurement

AM =T 0
o= =
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A2 Bt o] Al 255 vl udls de 1
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Fig. 5. Resistivity of Mgo.0sZno.9sO:In samples measured by HMS.
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Table 5. The resistivity of Mgo.05Zno.9sO:In samples.

Sample Resistivity [Q * cm]
Cl1 0.44
Cs 0.50
C10 0.24
Al 0.43
AS 0.48
A10 0.27
N1 0.46
N3 0.74
N10 0.54
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