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Abstract: In this research, we prepared Ga doped zinc oxide(ZnO:Ga, GZO) targets each difference sintering
temperature 700°C, 800C, and doping rate 1 wt.%, 2 wt.%, 3 wt.2. The characteristics of thin film on glass
substrates which deposited by facing target sputtering in pure Ar atmosphere are reported. Ga doped zinc
oxide film is attracted material through low resistivity, high transmittance, etc. When prepared target

powder’'s structure was investigated by scanning electron microscope, densification and coarsening by
driving force was observed. For each ZnO:Ga films with a Ga:0O3 content of 3 wt.% at input power of 45
W, the lowest resistivity of 9.967 x 107* Q-cm (700C) and 9846 x 10* @ -cm (800°C) was obtained.
the carrier concentration and mobility were 4.09 x 10° cm 2(700°C), 4.12 x 10%° cm *(800C) and 1531
cm?/V « s(700C), 1251 cm?/V - s(800C), respectively. And except 1 wt.% Ga doped ZnO thin film, average
transmittance of these samples in the range 350 - 800 nm was over 80%.
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[ Ball Mill Process ]
l Mix powder with TPA and ZrO, 120rpm, 24hr
[ Dry Process ]
l 120, 24hr
[ Burnout Process ]

l Temperature rise : 2 T/min, 600 T at 3hr

[ Mortar Grinding Process ]

lzhr

[ Pressing Process ]

Repeat 1 time

Use 2.3 Molder, Pressing at 500kgf

[ Sintering Process ]

Temperature rise : 3 T /min, 700T, 8007 at Shr

[ Reduction Process ]

Fig.
targets.

1. Preparation process of Ga doped zinc oxide
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substrate

Fig. 2. Schematic of FTS system.

Table 1. Sputtering conditions of GZO thin films.

Sputtering Conditions
7Zn0:Ga(Ga:03 = 1, 2, 3 wt.%,

Deposition Parameter

Material of targets

2 inch)

Substrate Slide Glass

Base pressure(torr) 2x10°° torr
Ar Gas flow 10 sccm
Working pressure(torr) 1 mtorr

Room temperature(R.T.)
45~70 W
100 nm

Substrate temperature

Input DC power

Film thickness
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Fig. 3. SEM micrograph of Ga doped ZnO target’s
powder: (a) sintered at 700C (b) sintered at 800C.
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Fig. 4. HR-XRD
powder: main peak(ZnO-Hexagonal).

image of Ga doped ZnO target’s
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Fig. 5. XRD image of GZO thin film(thickness : 300

nm).
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Table 2. Structural parameters for the GZO samples
(thickness: 300 nm) obtained from AFM, XRD measurement.

Sintered .
temmeferlfure rms Surface XRD (002)
I()"C) roughness (nm) FWHM (deg.)
700 8.16 2.38
800 13.48 1.87
Commercial 6.21 1.13
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Fig. 6. Electrical properties of GZO thin films deposited
by target which was sintered in 700C.
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