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Power AlGaAs Hetero-MIS Gate InP Field Effect Transistors

K. Asano, T. Itoh, K. Kasahara, T. lzawa and K. 0hata

Itt i cr oe I ect ron i cs Research Laborator i es, NEC Corpor at i on
4-I-1 liliyazaki, Ittiyanaeku, Kawasaki, ?tg Japan

This paper reports the first successful 30 GHz power perfornance of
AlGaAs hetero-lilIS tate InP FET's with rood and stable DC characteristics.

For nicrowave and ni I I ineter-wave potver dev ice appl icat ions, InP
has been recognized as beins a nost attractive naterial because of its
hich electron velocity and hieh thernal conductivity. Previously, wo
have demonstrated depletion-mode InP It|ISFET's with llBE trorvn undoped
AlxGar-xAs layers as a rate insulator, which exhibited good and stable
DC sharacter istics and uicrorvave perf ornance (40 GHz f nax f or t tt n tate
devices). ( 1 ) (2 ) In this work, wo have fabricated potver InP FET's using
AlGaAs hetero-[t|IS tate structure and evaluated the ir DC characteristics
and nicrotvave perfornance at 30 GHz.

Fabricated FET structure is shown in Fit.1. The fabrication process
steps ?re alnost the same as those, previously reported.(2) The n-type
active layer rl'as forned by Si ion-implantation into an Fe-doped seni-
insulatine InP substrate with inplantation enersy of 50 keV and dose of
3.5 x l01e cn-2. 1000 i undoped Alo.gGao.rAs gate layer tras trotyn by
ltBE at 500 C substrate tenpereture. The source and drai n ohnic
contacts were forned with Ni/AuGe alloyed in Ha sas at 390 oC. The rate
electrode was forned with Au/Pt/Ti by a lift-off technique. Parallellins
of gate finsers by the use of Si0a crossover structure was enployed for
the present power I nP FET' s. The dev i ce has the tate I ength of
0.6-1.0 kn and the width of 420 &n (90 ttn x 12 fingers).

Fabricated InP FET's exhibited good I-lt sharacteristics with a
conplete pinch-off and a hish transconductance of 80 nS/nn, as shown in
Fig.2. The gate forward turn-on voltage tvas about 5 V. Ir|ore than 30 V

gate and drain breakdown voltares rvere obtained for the fabricated InP
FET's.

Iil i crotvave per fornance was eva I uated for the fabr i cated I nP FET's
at 30 GHz. For 0.6 tJ n gate lensth dev ices, 6.5 dB snal I signal power
tain n,as obtained at 30 GHz, which, accordins to 6dB/oct. reduction rule,
tave extrapolated cutoff frequency fnax of 64 GHz. This fnax is about
twice hisher than that f or convent ional 0.5 tt n tate GaAs It|ESFET's. At
30 GHz, the porver input-to-output relation for a 0.6 tJn tate device
exhibited the linear gain of 5.3 dB and the output porver of about 100 nt
(0,24 ltlnn potver densitv) at I dB tain conpression point, as shown in
Fig.3. It|oreover, the output saturation potver density of 0.8 lllnn was
obtained at 30 GHz for a I p,n gate leneth device.

These narked nicrowave perfornances as well as good and stable DC

characteristics reveal that the developed AlGaAs hetero-IrlIS tate
depletion-node InP FET is very pronisins as a nicrowave and nillimeter-
tvave power device.
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