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It has been shown thiat the Gods Lchottky barrier gate TP (HBFT) is a
device capable of microwave application and even outperformsZi npn transistorgzg)
Bo far, masximum frequency of oscillation as hiph az 30-40C Gilz has been
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reported?’g’ The

ion of a BLIT usually consists of 2 very thin (a few

tenth of a micron) enitaxial film, ich is liable to include unwanbted defects

and impurities. Thercfore, it is importent to have high quality cpitaxial

L=

naterial in orler to realize hi

frequency TD's. In this paper we renort

e q o s £ s Ry
severalanomalous phenomena observed in Cals FHT's in the audio freguency range,
which cen be cttributed to ficld-depcndent trapiing centers in the epitaxial

films. The transconductance B is reduced at higher frequencies due to the

tranuing of conduction electrons, resulting in deteriorzaticn of microwave

choracteristics. Precautions to avoid incornoration of heavy metal impurities

have resulted in FET's with setisfactory high frequency characteristics.

™

Gals F1's were fabricated using n-type epitaxial layers grown in Gais/

ASCIB/HE vapor transport system on semi-insulating substrate. Carrier con-

centration ranged from 2 to 4 x lolecmjp and thickness from 0.2 to 0.46 pee

Source and drain contucts were alloyed iu/Ge/Ni. The Schotiky barrier gate was

evaporated ko double layer, 2 pe wide, being spaced 2 jm apart from ecither
source or drgcin. The aspect ratio %/L = 250.

Static char:cteristics of an FIT showed hysteresis loops when displayed on
an ordinary transistor curve tracer. Such a hysteresis has already been known in

Gads LOBFDLT and ascribed to deoop-lying centoers ot insulator-semiconductor intsr-
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acey’ .n contrast to the case of [OITTTY By
decreased with incrcasing freguency snd
o S o DS
approached & hipgh fresuency limit at about s
N
10 IHz, as shown in Tig. 1. W
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Drair saturation current IDS“’ pinch- 80
S
off voltage V_, and _ were measured under [ !
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various biasing conditions. The results
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obtained for a tyvical scmple are sumnarized

in Teble 1. Drain current snd pinch-off ) . X =
* ¢ an FED? with 3 pn gate
voltege ars considerobly larger for pulsed .
Fig. 1 TPrequency dependence of
biases than for dec. : A
normalized transconductance



"he enomalous cherreteristics can not be cipleined by a simnle Jleep Conor

(or accentor) model for the traniing centuwrs. isuch trap ing consers would sive

rise to I., and g5 lar;cx and

) b o

»» Ifreauencies (or for pulscd bincs).

The nature of the trasning contess reshonsible o bthese anonslies is sueh theb
ntinuous (or de) apolicobior of his ficld (due eit .or to V., OT V-S) rcsults

in reduction in t.c nmumbex of comducting cl -cbtrons. Ther:fore, tho so-culled
0wy
fizld=cnnanced Grep ing conters’ have to be enlled Lor to interomnete tho

experiment:l resulis consistently. pznore, stronzly ficld-dencndent 1/

G
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noise has been fowd, wiich »rovides anotler evidence for field-cnhinced trarninge

centors.,
The uanilaterzl power gain riven by

U= gn /0” Gy By Nogy

ant figure—of-merit, whzre . is the chonnel conductance, C Tz
] ? a 3 .

get? input capacitonce, and R the sum of all resistances in series with C_ .
= ~ ~ 4 eff

Considerable deterioratincrn in U results from reductisn in Gy due to the field-
1

enhanced tripping. The hinst frequency charseteristics are correlated with the

low frequency anomalies as shown in Table 2.

For the purpose of imnroving quality of erystal and thercby tihe high

frequency charccler 's, we have employed EDYA treatment and vapor

phasc ztehing prior to groving epitaxicl films. T fabricated on improved

1

erysta has been rcolatively free from the effects of deen level impuritics

and shown anf___ (frequoncy ot which U = 1) of 1% (Vz.
T

8 (L) (GHz)

Vpg de édc pulse samile Tnax
e = Suloe(nf) | pulse g(de) max. | GtyD-.

47P2 | 0.58 | 11.0 | 6.5
8 (nl5 26 18 2 47p5 | 0.69 | 11.0 | S.0

na)| 20 - 120 4776 | 0.90 5.0 | 12.0
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feble 2, Correlation betbuec
'feble 2. Correlation bebween fmax

loble 1. By s Vﬁ under : tiie depree of low frequency
various bicsing conditions anomaly (as reprosented by

8, (hE) /g, (de))
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