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4mm BAND GaAs SCHOTTKY-BARRIER DIODE AND MIXER

Microwave Research Division*

(Instiiute of Semiconduclors, Chinese Academy of Sciences)

Abstract

In our design for the GaAs device, considering that the Schottky-Barrier of
gallium arsenide is higher than that of silicon and that the device works in a certain
positive bias, caleulations are made under positive bias. '

The S-doped epitaxial material is grown by vapor phase epitaxy. The thickness
of the layer is about 0.5um and the concentration is 2 X 10" em™®. The doping con-
centration of the substrate material is 2 X 10" em™®, The diode’s diameter is about
2—2.5um. The Schottky contact is made with nickel by electroplating. This makes the
process simpler and gives a relatively small ecovered capacitance. The contamination of the
layer has been subject to quantitative analysis and respective measures for improve-
ment have been takey, The Barrier junction has a life time of over 1000 hours,

The Schottky diode and the mixer are integrated into onme design, Mixers with a
heneycomb and whisgker structure have been fabricated. A special movable mounting
jig has been designed for etching the whisker and for positioning it on the chip. By
such means, the whisker can have a suitable pressure and an adequate mechanical
stability, thus making the device able to stand shock to some extent. The 4mm band
noise source and thermal noise standard have been constructed for noise measure-
ments. The mixer achieves a conversion loss of L. = 4.7dB. Typical values of the
mixer noise figure measured at L = 6.5dB with a IF amplifier of 100—300 MHz are
10.7 dB, (for single-side band; including N ,=2dB),

* This paper is written by Cao Yiting.





