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Abstract

This study presented the effect of membrane thickness on hydrogen permeability. Microvoids on the surface
of the membrane should not exist for the exact values of hydrogen permeability. Pd-Cu-Ni hydrogen alloy
membranes were fabricated by Ni powder sintering, substrate plasma pretreatment, sputtering and Cu reflow
process. And this leaded to void-free surface and dense film of Pd-Cu-Ni hydrogen alloy membrane. Hydrogen
permeation test showed that hydrogen permeability increased from 2.7 to 15.2 m//cm*min-atm®’ as membrane
thickness decreased from 12 to 4 um. This represented the similar trend as a hydrogen permeability of pure
palladium membrane based on solution-diffusion mechanism.
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Fig. 1. Process diagram of Palladium-Copper-Nickel alloy
hydrogen membrane.
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Fig. 2. Schematic diagram of test equipment for gas
permeation.
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Fig. 3. Mechanism of hydrogen permeation for Palladium
alloyed membrane.
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Fig. 4. SEM micrographs (a,b) and EDS concentrations (b) of Pd membrane manufactured by electroplating process.
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Fig. 5. Hydrogen permeability and selectivity of Pd alloy membrane with different coating thickness (Ap = 5.6 atm,

Inlet: 50% H, + 50% N,) (a) 12 um, (b) 8 um.
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Fig. 6. Complete filing characteristics of refloWed
MOCVD-Cu films for 1 Giga DRAM pattern and
void-free filling of sputtered Pd-Cu membrane (a)
as deposited, (b) after reflow.
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Fig. 7. SEM photographs (a) and XRD patterns (b) of Pd-Cu-Ni alloyed hydrogen membrane with different of thickness.
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