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Following sueeessful results in 1ow nolse amplifiers, it has been

d'ernonstrated that GaAs FETts have also excellent potential as rni.erowave

power devices. At the beginnlng of L973, the GaAs FET only showed its
possibility as a power deviee, but at the end of 1974, lt became the first
three-terminal solitl state device that broke through the X-band 1W barrier.

This paper presents some relations between eleetrieal characteristics
of a power tr'ET and the quality of GaAs epitaxial wafers, and. some antlei-
pations of future FETrs.

It has been reported that a small- signal- GaAs tr'TlT wlth a buffer layer
between an n-type layer and the semi-insulatlng substrate, exhibits a lower
noise figure and a higher gain than that without the buffer layer.(t) t.,rt
it has not clearly explalned why the buffer layer has so important effeets
on eleetrical characteristice of the FET.

fn order to cornpare the qualities of epita.xial l-ayers with and without
the buffer 1ayer, t'absolute mobility profilesfr in the i-nterfaee region of
the epitaxlal layers were measured. It was found that as shown in Fig. 1,

there is sonetimes a spaee charge scattering region near the interface of
the n-type epitaxial layer wlthout the buffer layer, but it can be minlnized
by the sequent growth of the n-type layer on the buffer layer in one *t"o.(2)

Flgure 2 shows the scanning electron micrograph of the assembLed povrer

FET. The l-inear gain of the power FET has been improved by about 4 dB at
X-band (g an) by introducing the buffer layer. We bel-ieve now that the
space eharge seattering near the interface of the epitaxial l-ayer, d.ecreases

transconduetanee gnn and increases drain conduetance gd. of the FEI. See Fig.t.
fhese d.ata suggest that it ls possibl-e to develop a K-band. power 3ET

in the near future, with continuing researeh aheatl to i.mprove GaAs epitaxJ.al
process, and. design theory and fabricatlng process of the FET.

(1) t. Nozakl et al. I'Mu1ti-layer Epitaxlal- Teehnology for The Schottky
Barrler GaAs Fiel-d-Effect Translstortr5 th Int. Synposiun on GaAs and
Relatett Compounds, Sept. 1974

(2) A. Shibatomi et al.rfCharacterlzation of Interfaee Region in VpE GaAsrl
to be presented at the 3rtl Int. Conference on Vapor Growth and Epitaxy
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Fig. ]A V-I characteristics of a power

FEt with the buffer layer.

- 
Irig. 1 Absolute nobility profiles and

density of epace charge region. 7N5922

with Fe dopeil buffer layer. 4N5t5: with-
out the buffer layer. Carrier density of
both sanPle j.s about 5 t tol6cn-].

Fig. 2 Scanning electron nicrograph of

the assembled Power FBI.

Fig.lB V-I characteristics of a power

FET without the buffer laYer.
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