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C—1—3 rlosm—Crown Ovide Grte GaAs Deep Demletion TOSFIT
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GoAs MOSTET's ucing a chemiesl anodization sechnique Tor forming notive

Ly 2 this »oper, we

oxides »s sate insulstors have 2lrerdy been renorted,
rresent the Tirst Gads YOSFIET using n lovw-temnernture vlesan~oxidntion technique
25 2 new n~tive oxidation nrocess of Geis, Becruce of n zimple one-sten dAry vwro-
cese, a2 plngma oxidotion technique is more favorchle to = device fabrication
thon a chemicel enodization technigue. The nlasme oxidntion wze mode in the
following manner. An oxygen ;lnsngrin e quertz chember wos excited at a nressure
of sbout 0.1 Torr with ag 150 W, 10 ¥z power cenerator by moking a capacitive
coupling between an Al cubstrate holder »nd a Cu electrode attached to the out-
side of the chember. The mernetic confinement of the nlesma thus Formed wae made
to increrse an oxidetion rate and to ovoid conteminstion from the chamber walls,
The wafer of a l.n.e.,—grown layer(n=1,2x 10-7 cm'3) on z OCr-doved substrate was
immersed in the oxygen nlosmn for chout three minutes to grow a 900 Atniex
oxide Tilm, The thickness of the film wns determined by interference color which
could be observed throuch the chrrber well during oxidation, Under a tynical
oxidrntion condition, n thermocounle attrnched to the oxidizing sample read ~290
*C. The oxide films grovn by this technique are shown to have good dielectric
and interfnce nroperties so that the succeéful febrication of GaAs MOSFET can be
rwwmdmmﬂmmHMMwamMQSMSmwnmmtmfﬂmhwamowmmm-
Gals roatio of 4; on the other hand, an oxysen—-to-Gals ratio of the oxide films
grovm by the linear plasme device has recently been reported to be 1.5'.3

Tige. 12 ond b chow the outvut characteristics of the device(gate lensth:
400 pm, sate width: 50 pm) measured with a 100-Hz curve-tracer. The device
shows 2 rood caturction charrcteristic in both the denletion “nd enhancement
modes of operation, The value of the zero-mate-biss drein saturation current

in the depletion mode;

Idso in the enhancement mode is smaller thon thnit of Idso

Idso in the enhancement mode decrenses with inereasing pgate bias. This is pre-
sumably due to electron trenning at the interfrce states; concequently, the
flatband voltege increzses in the nositive direction as gate bias increasec,
Therefors, in the enhancement mode, the device does not exhibit square-law
behevior of the transconductance agsinst gnte bias,

In the devnletion mode, the field-efect mobility of the deviece ir measured

2t o low drnin voltoge(VD- 0.3 V) rnd plotted sgninet gate bias(Pis. 2).



Values of the ficld-effect mobility obtnined are comparsble to the volue of the
Hall mobility (= 4000 em?/Vs) of the sterting enitaxisl n-layer.

Tn conclusion, we described the fabrication and performence of an n-channel
Gals deen depletion MOSTET with high-quality sfate oxides grovm using a low-
temperature nleosma-oxidation technique. In addition to the hish field-effect
mobility, simvle and renroducible fabrication indicates that the plasma-grown
oxide gate Tahs MOSFIT promise to become useful devices for Gals high—-speed

intesrated circuits.

163,

®i~, 1.(a) Denletion-modie charncterictics (») mnh-ncement-mode choracteristics
Neein current: 0.1 mi/div.; Drain voltnge:  Drain current: 0.2 mA/div.; Drain
2 V¥/div.; Gnte biss: 1 V/step. voltage: 2 V/div.; Gate Dbias;

1 V/step.
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ig, 2 Variation of field-effect mobility

with gate bias at a low drain voltage.



