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Material Characterization of Semiconductor Devices —— by Akira Yamaguchi —— Analytical characterization
techniques using a transmission electron microscope (TEM) or a focused ion beam (FIB) system have contributed to
the development of semiconductor devices. In particular, at Sumitomo Electric these techniques have been applied
to the analysis of metal-InP interfaces and the investigation of ohmic contact formation mechanisms, with the aim of
developing Pd based ohmic contacts for p-type InP with a shallow reaction layer and low contact resistance.

For the further reliability and quality improvement of semiconductor products, the author also conducted the
development of TEM specimen preparation techniques by using FIB and sampling techniques. As a result, the
degradation mechanism of GaAs transistors under high temperature operation and the electrostatic damage (ESD)
induced degradation mechanism of InGaAsP Laser Diodes (LDs) were clarified.

This paper describes his study on the material development and reliability improvement of semiconductor devices by
using characterization techniques.
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