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Abstract

In the past decades, GaN and its AIN, and InN alloys have been attracting the interests of the
optoelectronics industries. GaN optoelectronic devices, including LEDs, photo-detectors (PD), micro-
LED displays, etc., have been demonstrated to have advantages over their counterparts in the aspects of
efficiency, and lifetime, amongst others.

To operate the GaN optoelectronic devices, systems involving such devices also include Si
microelectronics in the form of integrated circuits (IC), such as drivers, amplifiers and many other types
of ICs. Conventionally, the GaN optoelectronic devices and Si microelectronics are individually
packaged, which are then soldered onto printed circuit boards (PCB) to form functional circuits, as
illustrated in Fig. 1(a). Although commonly adopted, such types of integration tend to make the circuits
and systems more bulky than is needed.

In this talk we present the heterogeneous integration GaN optoelectronics devices (such as LEDs and
photodiodes) with Si-based electronics at the chip-scale level. This includes the integration of GaN
LEDs and LED arrays with CMOS driving circuit, and GaN photodetectors with CMOS
transimpedance amplifiers.
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