
Digest ofTech. Papers

C - 1 -3 
p1asmr..-Gro,,,rn oriic.e

動′9Й Coィ ο″Sa』″Sra″ D"たes,昴

“畔Fte GaAs peep Den■ etion T,103F ET

T. Ii口 1lra, lT. Yokoyan3, Yo Nd(■ yan■ ,ュ 1 11。 Ful〔ut,

Tnu3■ tsu FJaboratOries ■ta.

■0■ 5 7RnilcodanakP Ⅳa■ r,h● r●Fru, ■
'.「

ar,lri 2■ ■, 」̀ IP IIT
GaAs P,03F:]Tes uri、、 a che■ ica■ anodization technique for fOrning native

OXidoc Ps ,ate insu■ ators have a■ rearly bee■  ro,orto■ .・ ' 2 .n this paper, vo
present the first Ga■s 110SFET using a ■o■_temporatiλ re p■ as■ 2-oxid■tion technique

rs a new native oxidation っrocoss Of Gans. 39c.、―SC Of a s■ ■p■ e ono― step ary pr。_

cess, a っ■■sma ox■ d(■tion technique ■s more Favorab■ O tO a dOv■ ce fabr■ catiOn

than a chOnica■  anooiz8.tiOn technique. The っ■■sma oxidation v′ ■,s made in the

fo■■owiヾ、manner. ■n OxygOn p■ as」glin a qllartz chamber was oxcitod at a っressure
of abOlit o。 ■ TOrr with aブ ■50 W, ■O IHz power renOratOr by making a capacitive

coup■ ing between an ■■ substrate ho■ der and a Cu e■ ectrooe attached tO the out―

side of the chambere The mapOtic cOnfinetent of the ,■ asma thus formed was mtte

to increase an oxidatiOn rate ani to avOia cOntanination from the chamber tta■
■se

Tho wafer of a ■.っ ce._grown ■2yer(p_=■ 。2X■ 017 c.-3)。 n aCr―doned substrate was

immersed in the oxygen ,■ as■a for ttout three ninutes ,o groW a 9oo Lthick

oxiac fi■ m. The thiclcness of the fi■ n wfls dotermined by interference cO■ Or which

cou■ d be observed through the cha=ber wa■ ■ during oxidation. モInder a typica■

ox■ d,tion condition, a thermocOup■ e attached tO the ox■ dizing samp■ e read ～290
°C. The oxide fi]_■9 grown by this technique are shOⅥ喰 to have good die■ ectric

and interface properties sO that the succeづ
いu■ fabr.cation of GaAs MOSFET can be

repOrtOd now. A:′ pre■ iminary ana■ ysis has shOl「 m that the fi■ms have an oxygen― to―

GaAs rati0 0f 4, on the Otl■ er hnnd, an OxygOn― to_GaAs ratio Of the Oxide fi■■s

gro■漁 by the ■inear ,■ asma device has recent■y been reported tO be ■.5.3

Figs. ■■ and b shOw the outっ ut characteristicも  of the device(gate ■cngth8

400 μm, ■ate Fidth: 50 μm)■easured with a  ■00_IIz curve―tracere The device

Sh9WS a F00d saturation characteristic in both the aep■ etion llュ d 01■hancement

modOs Of Operation. ThO va■ ue of the 7」 erorgate― bias drain saturation current

工dso in the enhmce■ent morle is sma■ ■or t■on that Of ldso in the dep■ etion mode3

工dso in the enhancement ■Ode decreases Trith increasing gate bias. This ■s pre=

sumab■ y due tO O■ ectron trapっing at thO intorface states3 COnsequent■ y, the

f■atband vo■ tage increases in the ■Ositive directiOn as gate bias increases.

TherefOre, in the enhancement node, the device does not e=hibit square―
■aw

beh3し v■ or of the transcOndllctance aga■ nst gate bias.

In the de,■ etiOn mode, the fie■ r7_effect ■Obi■ ity Of the device is measured
at a ■Ow arain v。 ■tage(VD‐ °・ 3 V),nd p■ otted against gate bias(Fige 2).
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va.lues of the fie1d.-e:fllect mobilitlr obtn.ined. are conpareJcle to the vnlue of the

I{all mobility(prr. 4OOO cn2lVs) of the ste-rting enita.xia"l n-layer.

J.n conclusion, we d.escribeit the fa.brica.tion a::d' perfornn':ece of an n-charrnel

Galrs cleep depletion TT|OSFET vrith high-qur''1ity Sate oxifles Srovtn using o' Iovr-

temperature plr.sne-oxid.ation teelurique. In addition to the hi{""h field-effect

nobilitir, sim:rle and reproclucibl-e fa.briea'tion indica'tes that the 1:lasma-SrorJn

oxide gate 'ia.As I,TOS?:T Trromise to becorne useful rlevices for GaAs hi-g'h-speed

integrr.ied circu-its.

Fla'. r. ( 3,) tenletion-mod-e ehnr'r'eterictics ''

Drr:.in current: 0,1 nir/div.1 Drain voltege:

2 V/d"iv.; Gr.te bias: 1 V,/steP.

(rr) ilnhr.ncement-mode eha'racteristics

Drain eurrent: 0.2 mA/iliv.; Drain

voltage: 2 V/dirv.; Gate bias;

1- V/steP.
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rig。  2 Variation

with gate biaS at

Cate Bias(V)

of fie■ d― effect mobi■ity

a■Ow arain vO■ tage。
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