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Ga"Inr_rsb GUNN DfODES
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A new naterlal having a lover threshold flelcl than GaAs le tlesiretl for a

ultra-hlgh-speetl functlonal devlce using Gr:nn effect. the several authorsl-5
polntetl out that lt was posslble to gror n-type G"*Iol_*Sb wlth a 1ow carrler
concentrationr and that Gunn effect was observed ln the conpositlon ra^nge,

coverlng the greater part of the theoretlcal one.4 Systenattc experimental
data on mlcrowave generation by G"*fr1_rSb Gluln dlodes were not reportecl except
for a exanple ( x = 0.4 ).5

fhie paper ls a report on mlcrowave generatlon by G"O.g2I*O.lgsb Gunn

cllodee.

Bulk dlodes are prepared from slngre crystal ( n = r.0 x rol5cn-, t I- 7z7o
o^21ou, at lOO K ) grown on undoped (1OO) GaSb substrate by a eonventlonal

llquldl phase epitaxlal technlque. the wafer ls thlnned to about 80.pn, after
the substrate was lappeil away. Tln layers contalning 0.9 vt.?6 Te are vacuum

coated on both faees ancl flnally contacts are aIl-oyetl ln hydrogen atrnosphere at
about lOO "c for 5 nin. Crystals are then cleaved ln smaLl pellets ( rlo x l5O

nlerons tn cross seetions ), which are mounted ln usual microwave packages.

the devlees operate only in pulsed mode with j5O ns duratlon at'a
repetltlon rate of 34O Hz. llhe clrcuit consists of a coaxlal tunable eavlty
wlth 2 ot 3 slugs that coultl be varied in length, lnpedance and posltion. The

blas voltage and current were detectetl wlth each probe.

3lgure 1 shows typlcal I-V charaeterlstics of G"O.g2foo.lgsb at room

tenperature. Most of the samples showecl the current drop at about 4 - 5 V

( threshold fteId, E[: 5OO - 670 Y/cn ), and subsequent transltlon to the high
blas voltage stater aa yas cleslgnated by broken llnes ln fig. I. then the
further lncrease of blas voltage nalces the increase of eurrent, whlch sometLmes

exceed.s the value of threebold current.
Figure 2 ehows the spectrunr of a pulsed oscillatlon wlth 1.9 Ollz center

frequency.

Maxtnun efflclency and peak output pouer of cllotles are sunnarlzed ln table
1. Ihe tlata are obtalnetl at blaelag fleld of twice to three tlnes thresholal

fleld. The hlghest values of naxlmurn efficlency and peak output power are 8.?

$ and 950 nlt at 1,9 GIlz, respectlvely.



Far more strict lnvestigatlon of clrcult condltlons ancl process of illocle

fabrlcation woulcl rnalte the lnprovenent ln efflciency.
The authors wouldt I1ke to express thelr gratltude to Prof. H. Ya^nalt
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lable 1. Osclllatlon performance of GaO.gzln..lgsb Gunn cllodes.
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I-V characterlstlos of G"O,g2ItO.lgsb

at room tenPerature.

Spectrnm a.nalyzer dlsPlay.

Center frequency: 1.9 GHz.

Frequency scalez 5 Wlz/d,Lv.
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