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Integration of a variety of optical and electronic components monolithically on a
single chip of substrate is the goal of integrated optics. During the past few years a lot
of effort has been put into the development of individual optical devices such as low-
threshold single-mode GaAs lasers, waveguides, modulators, etc. On the other hand, a
great amount of progress has also been made on the high-speed GaAs electronic devices
such as FET’s, Gunn oscillators, etc. However, the integration of these two kinds of de-
vices has not been achieved. Recently, we succeeded, for the first time, in fabricating
GaAs heterostructure lasers on semi-insulating substrates. Because of the nonconductive
substrate, the electrical integration can be performed on epilayers, and hence becomes
much easier. In the paper we report the integration of a GaAs-GaAlAs injection laser
with an electronic device — Gunn oscillator — on the same chip of substrate.

We also describe the integration of a number of different double heterostructures
(DH) injection lasers and GaAs transistors including MESFETS and bipolar GaAs tran-
sistors. The last example will deal with a complete monolithic ‘optical repeater including
an optical detector, a MESFET current amplifier and a DH laser on a single chip. The
talk will also address the basic physical limitation of the high frequency modulation
limitation of GaAs injection lasers.
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