
2-イ ::ffccts of Dcop llov91_ COntorS on i:icr6● :鰤″di FroquCncy t」 har〔lcteriStics

三二
it■■,Y,ISIIIα tt,Io XU■Oro,3。 叫 鳳 二1■SII,|■■ I.
Centril■ llosOarch Labortitory, Iitacli:LOこ ・ ,

Iolてubun」 i, TOklyo

工t has booll shown tllat tlle GaAs flchottky barltier c,ato lET (3BF]T)i“  a

dovice capab■ё of micrOwave application and evon outperformsSi nPn transi〔、tor』 12)

So far, naxinun frc,qucncy of osci]_■ ation as ll■ ●■ ac クO-40 (IIz has bcon

reportedl'2)Thc aσ しive resion of aお B工押 usua].■ y consists Of a very thin(a Fow

tonth of a rlicron)el)二 taxia■  fi■m, wllich is liab■ e to inc■ ude unwanted clefects

cOnd impuritieso Therofore, it is il■ porl,ant to havo higll qua■ ity epitaxial

matoria■ in ordor tO realize hi=l、  frequcncy rl,IT l s. In this paper ve reI)ort

severaを色nomalous phenonena obsorved in CaAs FET's in the auaio frequOncy range,

which cal■  bo attributea to FiOld― depondent trapl,ing conters in the cptttaxia■

filns. :」he transconductance gm iS コroducel at hiSher frequencios due to thQ

trap■ ins of cOnduction e■ ectrons, resu■tins in deter■ oration of m■ crowave

charactoristicsc Precautions tO avoid incorporation of heavy meta■  inpuriti6s  ,

have resuュ ted in FET's with satisfactory high fFequoncy characteristics.

GaAs F■ Tls were fabricated using n― type epitaxia■ ■ayors srOtFn in GaAs/

・
SC・
う
/・2 Vapor transport systom on seni―insu■ ating substrate. carrier cOn―

centration ransed frO■ 1 2 to 4 x 10・ 6cm,  and thickness f_rOm Q.2 t0 0。 46 Pn.

Source and arain Contttcts trrore a■ ].oyed iu/Ge/Ni. The schOttky barIPicr gatc was

evaporated liO― ■u aoub■e ■,yer, 2 11m wide, being spaced 2 μm apaD・七 from eith9r ‐

source or drε ine The aspect rcntio Z/L = 250。

.  Static charitcteristics of an FET showed hysteresis ■oops whcn disp■ ayod op_

an o‐rdinary transistOr curVe tracer. Such a hystoresis has already bcen kno■ In in

GaAs IIOSFET and ascribod to deop_■ yinc centel:'s at insu■ ator―seriticonductOr inter―

faceそ )‐In contFaSt tO the case of liOS「 1lrl17)gm

decreased vith incrcasing f‐ requcncy and

approached a high freluency ■init at about

■0 11〔Hz, as shown in rig. ■.
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off vo■tage Vp' and gm Were rlneasurod under
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obtained- for a -by1:ica1 sii.nlnl-e are suiirnarized.

in ta.ble 't . Dr-ain cur:ien'b' e.n<l_ pii-'.ch-off
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rlli■ c anona■ ous chtirf ctcris‐ :」 icc cal■ ■Ot be cxpltnined by a sinI)■ c tlocp こOnor

(or accoptor)mode■  for the tral)1.int, centc:rs. ;juch tralpllin3 ccntOrs wOu]_ご t sivO

rise to II)anイ t 3m ■ar(lcl.。  al■、l Vl)■ olrer at lli3ilol:。  frOquencios (or for pu■ sOa bi:Is).

lFhe naturo of tile trc‐ :,っ inal cf〕 n・t0113 rOSI,onsib■ o tO thosc anont■ ies is such that

continuous (or dc)aI)t,■ icatiori Of hi3「  fio■d.(こuc eititcr iラ O Vl)8 °r V〔 i3)rcsu■ts

irl roduction ill t・ o nllmbo■  OF conducti_n〔 j o■  ctl10nse llhcrr)fOrc, tll(〕 so― c(1llCa

Fi■ ld“cnhanced trai‐ins CCnterpllavo to bo cal■ cd for to intcr→ roto u噌

e,lporincntitl rosu]_ts t)ontistont■ y. IIurthtil・ norc, stI.onir■ y fiC■ d― d cl,(,11こ Ont ■/f

noisc has boen foま ,朝 lich provides anoじ lor oviaOncc for fie■ d―onhanccaし r町■in「
cen‐し●Is。

The uni■atcral povcr 3ain ■ivon by

U=31/ω 2C〔
ss 3d ltoff

is an inPortant figure― Of― nerit, lF:lcrc gd is ・し:ic cllannc■  conductancc, CFtS th°

gatっ  input capacitanco, and Reff tllC Sll■  Of a■■ rosistancos in series with css。

Consiaerablc d_eterioration in U rosults fi10n roducti3n in gn (lue to the fie■ こ―

enhancea trflppin8o The hillll frcquoncy charactoristics aro cOrre■ ated witll the

low frooucncy anoma■ ies as shotrn in Tab■ e 2。

For tho purposo Of inprovin3 qua■ity of crysta■ an(l thercby tile hi3h      
′

frequoncy charて lcteristics of FriT's, ve llavo emp■ oyod I]DTA treatnent and vapor

phaso 〕じching pr■ or tO srolノ Lng Opitax■ al fi■ ns。  ■n irT fabr■cated on ■nl)rovoa

crysta■ , ほ1ン6, has been rl)lative■ y frec froln τ■o elifects oF dOcっ  ■evo■  intDur■ tics

and shown anfmax  (frOquoncy =t wltich U = ■)of ■, OIz.

VDS dc dc pulse

VGS dc :u1-:;e(hf ) ・Du■ so

軍m (dtr)
26 ■8 22

工
1、 Rs (mA) 30 120

Vっ (V) .8 5.2 6。 0

rab■ O le  3m' 
・ 1,3S, ancl 

マp under

var■ous bias■ nE conditions

sart?Ie
gm(hf)

gm(ac)
fmax (GHz)

ma」c。 しyP。

4EP2 0.58 ■■。0 6。ラ

2卜I]Pラ 0。 69 ■■。0 9。 0

4E16 0。 90 lラ。0 ■2。 0

:rab■ 3 2。  Corre■ ation botvecn fmax

こlnf tho dotlrcc of ■oT frequency

anoma■y (as rol,rcselltod by

gn(hf)ィ gn(aC))
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