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Room temperature binding technology of micro-LEDs and photodetectors on
heterogeneous substrates and optical biotechnology applications
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With the aim of realizing an optical circuit chip that integrates micro
Light Emitting Diodes (LEDs) and a photodetectors, a binding technology of 10-20 micrometer size
LEDs and photodetectors on quartz substrates at room temperature and atmospheric pressure is
investigated. Gallium nitride LED layers were used as LED devices, and LED devices were fabricated
and bonded on quartz substrates or on resist. Silicon-on-insulator substrates were used as
photodetectors, and pn junction diode photodetectors were fabricated after forming the device shape
and bonding it on a quartz substrate. For optical biotechnology applications, fluorescence
observation of fluorescent-labeled proteins was performed using a bonded LED device.
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