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IV. DISCUSSION 

The technique described in this paper is expected to be 
useful in several areas of GaAs device fabrication since its 
only compositional requirement is the inclusion of a stop­
etch layer. There exist several potential applications of the 
cavity/diaphragm structure in the fields of (Al,Ga)As op­
toelectronics and bulk-acoustic-wave (BAW) devices. 

For example, the responsivity of conventional photode­
tectors is usually reduced due to shadowing by the front sur­
face metallization. This problem can be avoided by backside 
illumination, but only when the substrate is transparent to 
the light signal, as in GalnAsP/lnP structures. In the 
(Al,Ga)As system this is not the case, and limited-area re­
moval of the opaque GaAs substrate was thus suggested as a 
means of improving optical coupling. 12 The wet etching pro­
cess used for this purpose wastes considerable on-chip real 
estate, but the highly anisotropic RIE process does not. 

The technique should also allow practical realization of 
new optoelectronic device concepts. A number of high-per­
formance (AI,Ga)As devices described recently have been 
mounted as ultrathin membranes on glass substrates. 13 

• 
14 

The selective RIE process offers a more reliable means of 
accessing the active layers. 

BAW devices are used for precision frequency control in 
VHF communications. Most hybridized acoustic wave 
sources use quartz resonators. GaAs, because of its piezo­
electric properties, is an alternative material, and there has 
been interest in the monolithic integration of electronic and 
acoustic wave devices on GaAs substrates. 15 In quartz, me­
chanical polishing techniques are used to fabricate BAW 
devices with thicknesses down to ~ 30 /-lm; these oscillate at 
~ 50 MHz. More sophisticated processes, including reactive 
ion beam etching, 16 are used to achieve ultrathin diaphragms 
(membrane BAW's) with higher oscillation frequencies. 
This approach may now be applied to GaAs-based devices, 
with precise thickness control made possible by epitaxial 
growth and selective etching of multilayer diaphragms. 

V. CONCLUSION 

A technique for micromachining GaAs-based epitaxial 
diaphragms has been developed. The reactive ion etching 
process used allows these microstructures to be integrated 
with device electronics in a flexible and real-estate efficient 
manner. Potential applications in the areas of optoelectronic 
and acoustic wave devices have been identified. 
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