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Study on Surface Activation Treatment of Au-Au Thin Film
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Abstract: A metal bonding technology was proposed for Au-Au thin films under atmospheric and
low temperature conditions. And the effect of activation treatment time on the surface roughness of
Au-Au films, the bonding quality and reliability of Au-Au films were studied. The experimental re-

sults showed that the surface roughness of the Au film first decreased and then increased with the in-
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crease of the surface activation treatment time. When the surface activation treatment time reached 20

min, the root mean square of the surface roughness of the Au film was 6.9 nm, the number of dan-

gling bonds and the roughness could achieve a relatively balanced relationship, the average shear

strength of the Au-Au film after bonding was 131.8 MPa, and the maximum shear strength was as

high as 159.1 MPa. Therefore, the ideal surface activation treatment time of Au film surface could ef-

fectively improve the bonding quality and stability of Au-Au film, and provide theoretical guidance for

the realization of low-temperature metal bonding of hybrid integrated Micro-LED devices.

Key words: thin film bonding; surface activation treatment; roughness; shear strength; Micro-

LED devices
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Tab.1 Process parameters of surface activation treatment

process parameters
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Fig.1 Flow chart of Au-Au thin film bonding
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Fig. 2 RMS of Au film versus time of surface-activation

treatment
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Fig.3 AFM topography of Au thin films
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Fig. 4 SEM images of Au-Au bonding
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Fig.5 Shear force test results
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Fig.7 Diagram of surface Au atomic diffusion
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