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Abstract: In this paper, the selective substrate removal technology after the silicon-based metal

monolithic bonding was used. The (100) crystalline silicon was bonded to (111) crystalline silicon at

high temperature by hot-pressure bonding technology. The (100) crystalline silicon substrate was pro-

tected by polydimethylsiloxane (PDMS). Then, the (111) crystalline silicon substrate was rough-

ened to accelerate the etching rate. Finally, the (111) crystalline silicon substrate was removed by the

wet selective etching. The (111) crystalline silicon substrate of GaN epitaxial substrates was selective-

ly removed with saving the Si-based driver chip. It is a new technology for the mixing and integration

of material. It is expected to be applied in the manufacturing process of self-aligned silicon-based mi-

cro-LED microdisplay devices and optoelectronic device integration.

Key words: silicon-based micro-LED; mass transfer; silicon-based CMOS hot press bonding;

selective etching
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Fig.1 Process steps for silicon-based metal wafer bonding
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followed by selective de-substrate technology
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Fig.2 AFM images of wafer surface
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Fig. 3 Schematic of the pyramidal structure formed by coars-

ening
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Tab.1 Surface area of pyramidal structures formed at dif-

ferent roughening times

HLAL IS ] /min a/pm b/pm h/pm S/pm’
20 ~10.4 ~5.9 ~2.5 ~107.9
30 ~36.9 ~16.8 ~7.6 ~1201.7
40 ~32.9 ~13.7 ~6.0 ~846.9
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Fig.4 SEM images of surface roughening
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