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Abstract

In this study, we developed a low temperature magnetron sputtering
process for the transparent conductive film of Indium Zinc Tin Oxide
(1IZTO) of flexible substrate (PET). Up to the process temperature of 150
‘C~200°C, the transparent conducting properties of traditional 1TO
crystal growth process were improved. However, the amorphous IZTO
film deposited at low temperature has been widely used in flexible
substrate (PET) and replacing the traditional ITO film.

In this research, hydrogen pressure was sensed by measuring
anomalous Hall effect resistance (Rhall, Rxy) using IZTO film as
electrode substrate. We deposited [Co(t)/Pd(t)]n in two types: 1.Fixed
single layer but different stacks (t= 1 and n= 10, 13, 17, 20). 2.Total
thickness is 40 nm but the different number of interfaces (t=1, 2, 4 when
n=20, 10, 5, respectively) to observe effects of sample thickness,
magnetic anisotropic, the number of stacks in hydrogen sensing. The
result showed that sample thickness was the primary factor to sense
hydrogen. Though the thickness of sample 1110 is half of sample 1120,
the resistance response is 11.787 times bigger. In the aspect of magnetic
anisotropic, perpendicular magnetic anisotropic (PMA) sample has the
higher response without the magnetic field, while in-plane magnetic
anisotropic (IMA) samples get the higher response in the higher
magnetic field. And to compare with traditional resistivity-type (Rxx)
sensor, the Rxy sensor has one order higher response. It is proven that
replacing the traditional ITO substrate with IZTO substrate has the
potential application value for plating Co/Pd hydrogen sensor.
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2 6.2 240 2.5 300 100 30.84 10.38 1.12
3 45 229 2.5 400 75 21.82 7.81 0.90
4 3.4 226 25 600 50 17.795 6.66 0.62
5 3.9 225 2.5 840 35 16.215 6.51 0.48
6 5.8 240 15 400 75 18.585 7.09 0.95
7 3.1 240 25 400 75 17.165 5.99 0.87
8 3.7 240 5 400 75 14.705 4.96 0.84
9 3.7 240 7.5 400 75 17.05 5.44 0.80
10 7.5 240 10 400 75 31.185 9.50 0.76
11 6.7 238 5 800 75 5.8875 4.19 0.89
12 7.4 237 5 600 75 8.2205 4.43 0.90
13 4.7 233 5 200 75 39.205 6.32 0.81
14 35 200 5 400 75 76.46 23.62 0.77
15 4.6 150 5 400 75 64.325 27.19 1.06
16 8.5 100 5 400 75 144.85 53.88 0.93
17 74 24 5 400 75 236.5 100.23 1.06
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13 4.7 233 5 200 75 6.32 161.1 86.59
14 35 200 5 400 75 23.62 308.9 83.32
15 4.6 150 5 400 75 27.19 422.8 81.05
16 8.5 100 5 400 75 53.88 372.0 82.31
17 7.4 24 5 400 75 100.23 423.8 67.57
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B S B ARIE T IZTO 2 45 R R 1

base 4 4 Vo i Vo Vo Hall Concentration LS
# (107 BAE % R L mobility (10* /cm®) 10"

torr) q9) (m torr) | (sec) m (cm’/V-s) Q-cm )
1 34 237 2.5 200 150 11.87 6.31 8.562
2 6.2 240 2.5 300 100 12.00 6.13 8.57
3 4.5 229 2.5 400 75 14.65 7.28 5.90
4 34 226 25 600 50 16.40 6.32 6.04
5 3.9 225 2.5 840 35 15.60 6.12 6.57
6 5.8 240 15 400 75 17.15 6.11 5.98
7 3.1 240 25 400 75 17.15 7.26 5.07
8 3.7 240 5 400 75 19.95 6.73 4.66
9 3.7 240 7.5 400 75 19.00 6.04 5.45
10 7.5 240 10 400 75 14.15 4.59 9.63
11 6.7 238 5 800 75 23.20 6.37 4.25
12 74 237 5 600 75 22.30 6.16 4.56
13 4.7 233 5 200 75 16.95 6.02 6.13
14 35 200 5 400 75 7.77 3.78 21.35
15 4.6 150 5 400 75 6.59 3.29 28.89
16 8.5 100 5 400 75 5.38 2.08 55.80
17 7.4 24 5 400 75 2.06 2.79 110.95
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