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Keywords High-power light-emitting diodes, LED, Cu substrates, AlGalnP,
GaN.

High-power light-emitting diodes (LEDs) have been accomplished by
packaging technique and making the device with larger area. High-power
LEDs fabricated on Cu substrates were investigated in our previous study.
The AlGalnP LED structure was bonded to a Cu substrate by using
indium-tin-oxide as a diffusion barrier layer. The bonded LED device on Cu
substrate could be operated in a much higher injection forward current. The
luminous intensity of the Cu-substrate LEDs could achieve higher value than
that of GaAs substrate LEDs. The significant improvement might be caused
by the Cu substrate which has higher thermal conductivity. However, Cu
substrate is a ductile metal plate and easy to deform during the processing.
The deformation of the Cu substrate will destroy the LEDs that were bonded
on the Cu substrate. To improve this problem, three methods were used: @)
the Cu metal was directly electroplated on the LED structure; b) the LED
structure was bonded to the Si substrate that was electroplated with Cu metal;
c) Cu film was electroplated on the Si wafer that has regular surface patterns,
and thenbonded with the LED structure. Finally, LEDs will be fabricated on
the Cu substrate. We are looking forward to make high-power LEDs and

solve the deformation problem in processing.
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