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The GaAs Schottky barrier gate FET haS Opened a new era of microwave

transistors by extending the frequency rango o■  ■ow―noise, 80■id-8tate amp■ iFi_

cation up to ■O GHz.  The best resu■ t reported 80 Far is a cutoff frequency oF

aFOund 'O GHz w■ th a ■
ll―

gate aev■ ce direct■ y mounted on a strip■ ine cirodb嗜リコン
■mproving the des■ 8n and process technoLЭ gy, we have rea■ ilea this highest cutofF

frequency with a gate ■ength of ■.,μ・   Furthermore, in order to increase F■ oxi―

bi■ity of the GaAs FET, a aua■_gate device has been designed ana fabricated.

■hese aevices are convenient■y mounted in sma■ ■―siπ e ceramic packages.

The GaAs FETls were FabFiCated using n― type epitaxia■ ■ayers, with

carrier cOncentration of 4 - 7 X ■0・
6 cm~う and thicknes8 0f O.2 - 0.4 P, gFoWn en

cr_aOpea high_resistivity substrates.  The vapor― phage etching and EDTA treatment

were found to be important to improve the qua■ ity of thin epitaxia■  orysta■ s')

Source and arain were Au/Ge Fi■ ms evaporated and a■ ■oyoこ on an igo■ated mesa

gtructure.  The composition of the meta■  was chosen so as to min■mize the contact

res■stance and the surface roughness causea by a■ ■Oyingo  The gate was formea by

successive■ y evaporating Cr, Mo, and Au.  Oonventional■  contact photomasking and

■ifting process were used to de■ ineate the meta■  e■ectroaes。

With the e■ ectrode geonet=y (See Fig. 1)reagonab■ y optinized on the

basis of cut― and―try exper■ ments, the sin.8■ e―gatё FET was designed for optima■

microwave perforlnance by appropriate■ y choosing the thicknetts oF the active

epitaxia■  layero  Figure 2 8hOWS the un■■atera■  gain and min■ mum no■8e FiguF0 0f

a ■・ 5 P~gate GaAs FET contained in a packageo  The max■ mun frequency of o8Ci■ ■a―

tion was as high as ,O GHzo  The noise figure was 2。 9 dB at 4 GEz and increasea

on■y by ■ dB with an octave increase of frequency.  These resu■ ts are comparab■ e

to the best performance repOrted 30 far.

Whi■e the sing■ e―gate dev■ ce ■8 Su■tab■e for pursuing the high―

frequency ■im■ ts of the FET, the dual― gate version finds more ver8ati■ e app■ ica―

tions at comparative■ y ■ow frequencies')A simp■ e degign theory of the dua■ ―gate

FET was worked out based on the mode■  of two cascode― connected common― source and

common― gate FET's.  Samp■ es were fabr■cated in a way sini■ ar to the single― gate

deviceso  The noise figure and Power gain measuFed at Severa■  frequencies (see

_120_



Tab■ e 工)oompare much favorab■ y with thoso of conventiona■ Si Mos counterpart89

and aemOnstrate the usefu■ ness of GaAs dua■ ―gate FET18 at miCrowave frequencies.

The gate―bia8 depenaence of un■ ■ateral transducer gain Gmax (See Fig. ぅ)i■■u_

strates one of the attractive functions of the tetrode FET, ュ.e。 , automatic sain

contro■  by mean3 0f 2nd_8ate biage  Amother benefit of the aual_gate structure is

a reduced feedback, or the regu■ting improvement of gain ana stabi■ ity.  The lgta―

bi■ity factor and maximum stab■e gain were severa■  time3 1arger, but the avai■ a―

b■e gain was comparab■ e Or ■ower FoF the dua■ ―gate FET as compared to the dev■ ce

with a sing■e gate of the sane aimengions with the firgt gate of the former.

Since our sing■ e― and aua■ _gate FET18 are bOth mounted in packages with

aiameters Of on■ y 168 mm (see Fig. 4), they can be characterized individua■ ■y ana

readi■y incorpOrated in midrostrip■ine amp■ifier circuitl.
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Tab■e  I

SAMPLE
FREQ

(GHz)

Opt.・ PG opt. NF

PG(aB) NF(dB) PG(dB) NF(aB)

■ 0。 8 ■9。 0 う。7 ■7。 2 2.9

2 ■・7 ■0.ラ 4.■ ■0。0 う。6

う 4。 0 ■■。■ う。ラ 9.8 4.7

Fig. ■
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