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Electrical Characteristic Change of Al/Pd Film
by Hydrogen Gas

Youngsin Cho '+

Dept. of Science Education
Kangwon National University, Chuncheon, Kangwon, 200-701, Korea

ABSTRACT

Al film(135.5 nm thick) with Pd film(39.6 nm thick) on the top of it was made by
thermal evaporation method. Electrical resistance change due to hydrogen absorption and
desorption was measured by four point measurement method. The sample was activated by
hydrogen absorption and desorption cycling at room temp. Hydrogen was introduced into the
film by increasing hydrogen gas pressure step by step up to 640 torr at room temp. The
resistance change ratio was decreased to 12 % with increasing hydrogen pressure in contrast to
normal metal behavior. This strange tendency was not understood yet. Further study is needed
to find out the mechanism of hydrogen absorption in Al in Al/Pd film.

ZFRINIES20 : Electrical resistance(’d 7] A &), Film(2}=), Hydrogen absorption(+4 &),
desorption(} ), Activation(&~3 s}
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Fig. 1 Sandwich model.
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Fig. 2 SEM pictures of Al, Pd, Al/Pd samples(from
left to right).
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Fig. 4 Model of effective thickness of Pd film
on the top of Al film.
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Fig. 6 Resistance change of Al film(1355 nm
thick) vs. hydrogen pressure at room temp.
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Fig. 7 Resistance change of Pd film(39.6 nm thick)
vs. hydrogen pressure at room temp.
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Fig. 8 Resistance change of Al/Pd film(Al 135.5nm,
Pd 39.6 nm thick) vs. hydrogen pressure at
room temp.
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Fig. 9 Relative resistance change of Al film in Al/Pd
film(Al 1355 nm, Pd 39.6 nm thick) vs.
hydrogen pressure at room temp. Ro is the
initial resistance of Al film.

)

sash g AP Qo4dx B3t
A3l 29¥A] RQE Z=2#)
Aske] Al

o
o
=
o]
2=l

o mo mu i R

390

A4g, FaduA,

A g3 8hAL 1981,

1) Hrjapstal g 113,

2) J. Volkl and G. Aleford, Topics in Applied

Physics, G. Alefeld and J. volkl
Springer, New York, Vol 28, 1978
3) J. Volkl and G. Aleford, Topics in Applied
Physics, G. Alefeld and J. volkl ed,
Springer, New York, Vol 29, 1978
D. E. Aczofeifa and N. Clark, "Hall
coefficient and resistivity of hydrogenated Pd
in thin films", Zeitschrift fur Phys. Chem.
NF, Bd. 163, 1989, pp. 621-626.
5) C. Nylander, M. Armgarth, and C. Svensson,
"Hydrogen induced drift in palladium gate

ed.,

4)

metal-oxide-semiconductor structure”, J. Appl.

Phys. Vol. 56, No. 4, 1984, pp. 1177-1188.

F. A. Lewis, The

System, Academic_Press, London and New

York, 1967.

7) Young-sin Cho, J. S. Lee and C. W. Kim,
"The hydrogen absorption kinetics in very
thin Pd film(a phase)", F2NHA, Vol
9, No. 1, 1998, pp. 25-30.

8) 2941, “PdHx ¥ute] FEAE", FadY
A, Vol. 12, No. 3, 2001, pp. 201-209.

9) D. E. Azofeifa, N. Clark, A. Amador and A.
Saenz, "Determination of hydrogen absorption
in Pd coated Al thin films", Thin Solid
Film, Thin Solid Film, Vol. 300, No. 1-2,
1997, pp. 295-298.

6) Palladium Hydrogen

2 AUIAXIES =28 H163 XM45 20054 128



