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In thls paper, the high po\,'/er and" high reliahiLity p-n junctton GaAs

Impatt dioiles for J-ba.nct rvil1 be discussed.. SaAs Impa.tt ctiodes vrith hi-lo anct

Lo-hi-Io structu-res are attrpctlve beca.use of their high effieiencJr and high

output power opera.tiorrl' 2. Ilorzever, such diodes have aserious problern concerned

vrith the rella.bi1ity due to the interdiffusion of Pt vrith GaAs3. On the contrary

p-n junction GaAs Impattj cllod.es are thought to ha.ve high reli-a.bi1ity, but this
type of fmpatt diodes have not shown yet hi.gh output Dovrer compa"rable to those

of Schottky bamier type.

In this v,rorkr tfre htgh output polver of 10 'rY i.s realizecl by p-n junction

GaAs lrnpa.tt dlodes. The p+-n-n- Ga.As epitaxia.l layers used were g?or/.in on Si

ctoped ( IOO ) substrate wa.fers by a successive liquid-pha.se epitaxy method.

The ce.rrier profile of active layers is shov'rn in Fig. I. The carrier concentra.-

tion a.nd thickness of p+ layer a.re 1 x lOIBcm-3 a.nd I pr:n respctively.
The avalanche layer ls so narrow that the ca.rrier profile ha.s A il1eer1 Reacl

structure. After forming AuGe conta.cts on the both sides of the GaAs vrafers

of 7O put thickness' the wa.fers were dividecl into 300 pn square chips by the

photolithogra,plqr and scrlbing. The chips were mountecl in sta.nda.rd mlcrowave

packages. The microvra.ve performa.nees vrere measurecl by the use of a hat t;;pe

cavity.

Ta.ble 1 presents the electrlsaL cha.ra.cteristics of some c. $/. p-n junction

GaAs Tmpa.tt dioctes. Lnexanple.of,outpql power versus input power rela.tion of the

clioctes tntith number of one to four chlps is shoyrn in Fig.2. From this figure
the power comblnation seems to be rela.tively gooct. fhe maximum output power

observed was 11 W (A= 21.6 y'" ) at 5.73 GHz.

An acceleratecl life test was performed. to eva.lua.te the relj.abi1lty of the

p-n Junctton GaAs Inpatt cliocles described a.bove. The fe.ilure criteria. usecl in
the test wa.s 20 /" slnift ln breakdown voltage at 1 mA. Flgure 3 shows the median

fa.llure ti-mes of these diod.es plottect as a function of I/T. the a.ctlvatlon

enerry obtalnecl from Flg. 3 ts 1.85 eV a.ncl. the meclian llfe tlme of 1.5 x tO5 fi

at 2OO'C is iteclucecl by the extrapolation. fn ca.se of other contacts on p+ layer1

(1) AuGe-Pt-p+ ancl (e) auce-Pt-No-Pt-pt, the media,n Llfe tlme grea.ter tha.n rOTn

1s dl€clucecl at 2OO'C.
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fn concluslon, lt is shown tha.t the hlgh output power more than 10 W p-n
junctlon GaAs Impa.tt dlod.es for J-ba.nct whioh assure a high reliabllity can be

real1zed.
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Table 1 Electrical characteristics of c.w.
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p-n junction GaAs Impatt d.lod.es
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