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Abstract This study examined the effect of growth temperature on the electrical and optical properties of
hydrogenated Al-doped zinc oxide (AZO:H) thin films deposited by rf magnetron sputtering using a ceramic
target (98 wt.% ZnO, 2 wt.% Al,0s). Various AZO films on glass were prepared by changing the substrate
temperature from room temperature to 200°C. It was shown that intentionally incorporated hydrogen plays an
important role on the electrical properties of AZO : H films by increasing free carrier concentration. As a result,
in the 2% H, addition at the growth temperature of 150°C, resistivity of 3.21<10™* Q-cm, mobility of 21.9 cm?
V-s, electric charge carrier concentration of 9.35x10%° cm™ was obtained. The AZO : H films show a hexagonal
wurtzite structure preferentially oriented in the (002) crystallographic direction.

Key words

1. M

AR S
Hel e A A

9& %8 LED 7

12
Y
B
b
it
Eh)
ofd
e
]

e R
Pl
n =
2
=
r

o] Sl

o
g §5a

-

& %0
yo flr

T

H, a2ol|Me] dH g
ol 71 w2l AMEe

RLN

=
T

ol

Corresponding author
E-Mail : solar@korea.ac.kr (D. Kim)

629
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Fig. 1. XRD diffraction patterns of AZO: H thin films with
variaions of substrate temperatures at the H, flow ratio of 2%.
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Fig. 2. Grain size of the hydrogenated AZO films prepared at
different substrate temperatures.
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Fig. 3. Residua dress and lattice parameter of AZO:H films as a
function of substrate temperatures at the H, flow ratio of 2%.
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Fig. 4. Resistivity p, hall mobility p, and carrier concentration
n of AZO film at different substrate temperatures.
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Fig. 5. Sheet resistance as a function of exposure time for
AZO and AZO: H films prepared at various substrate
temperatures.
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Fig. 6. Sheet resistance change of AZO: H films with respect
to heat treatment temperature in air.
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