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AnOversizeWaveguideDirectiOnal

CouplerUsingTwoPrismsInterface－

MatdledbyMeansofthe
Brewster，S・AngleEffbct

l AbstTaCL－A quasi－OPtiCaloversize wave・

guidedirectiOnaIcouderwithtwopnSmSthat
areinterface－matChedbymeansOftheBrew・

ster，S・angleeffbctisdescribed・Experimentd
resdtsAowedthatthecouplerworkedsatis・

1伽tornyoYer伽什叩emCyrangefrom50to
‾　　90GH且．

…。。霊誇Z㌫鵠認識鐙
l beend9Velqpedl1日2］・Itcons吋SOftwo
；dielectrlCPrlSmSplacedinthejunctlOnOftwot　●　　．t rT　＿＿1一、●＿′、

oversizewaveguidescrossedintheHplane・

The waves are COupled through the expO・

nentiallydampedevanescentWaVethatexists

inthespacingbetweentheprlSmS・CouplinglS

variedbyadjustlngtheprlSmSeparation・To

realize a high directivity，the transverSe

planesofprismsaremadetobereflectionless

bymeansofthequarter－WaVelengthmatching

layers，Whichareusuallymadeofquarter－

wavelengthslabsorslotsfabricatedonthe

恋悪霊悪霊悪霊等鍔
mensions；furthermore，itlimitstheband・
width．Interface－matChinglSalsopossibleby

meansoftheBrewster，S－angleefftct，Whjch
has been succesSfully appliedtothe planC

wavet3日41．
Inthiscorrespondenc？，anappuCationOE

thisprlnCipletotheoversIZeWaVeguidedireC，

Manu誠dplr∝戚vedJuly22■1968・

t

．

　

●

　

　

　

　

●

　

　

－

　

1

I

　

■

■

　

ヽ

1

　

－

　

－

　

P

・

－

－

　

－

■

ノ

、

′



CORRESPONDENCE

Fig・1・SectionalviewofthediL・ectionalcoupler．

Fig・2・Externalviewofthedirectionalcoupler．

Fig・3・Transmissioncharacteristicsofthedirectional
COuplerasafunctionofd／入・Solidlines：theoretical

Values・Circles：eXPerimentalvalues obtained at
87GHz．
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FREOUENCY【6Hz）

90

Fig・4・Frequencycharacteristicsofthe

dircctionalcouplter；LU入＝0．03．

eredfbrtheworstcase，ltCOrreSPOndstothe
maximumre月ectionlossofO．05dB．While

themeasureddielectriclossoftheprlSmWaS

O・25dB，theinsertionlossofthecoupler，

tionalcoupleroperatlnglnan・equencyrange

around90GHzisdescribedandtheexperi－
mentalresultsareglVen．

Acrosssectionofthedirectionalcoupler
CutbyanEplaneisshowninFig・1．

ThecouplerconsistsoftwoTe鮎nprlSmS
and two oversize waveguides．An external

viewoftheassembledwaveguidesisshownin

Fig・2・OneprlSmisfixedinthelowerwave－

guideandtheotherismovableintheupper

WaVeguide to adjust the prlSm SeParation
and，hence，thecoupling・Thedimensionsof

thewaveguide（WR－90）ar？abouttentimes
aslargeasthoseofthedomlnantmodewave－

guide・ThedimensionsoftheprlSmSWere
determineduslngthevalueofthedielectric

COnStant∈r＝2・05，Which was measured at

85GHz，andareshowninFig．1．
ThebasicprlnCipleofoperationofthe

COuPleristhesameasthatmentionedprevi－
OuSly，eXCePtthatthewavesintheprlSmSare
卑plane coupled because the electriCfields
arerequired，inthiscase，tObepolarizedinthe
Planeofincidence．

Whenpowerplisincidentuponportl，
thepoweristransmittedtoports2and3，aS

indicatedbyP2andP3inFig・1，andideauy
nOpOWeristransmittedtoport4・However，
inapracticaldevice，aSmallamountofpower
istransmittedtoport4，P4・Theamountof
thepowertransmittedtoeachportLbraumit
incidentpower，Whichcanbeexpressedby

theattenuation，dependsonthedegreeof

prismcouphng，i・e・，thepri！mSeParation4／入．

ValuesoftheatfenuatlOnPl／P2，Pl／P3，
Pl／P4VerSuStheprlSmSeParation4／hare
meaSuredbythesubstitutionmethodatsev－

eralLtequenciesbetween80and90GHz・Typ－
icalmeasurementstakenat87GHzareshown

inFig・3andareinagreementwiththetheo－

reticalvalues・Theattenuationbetweenports

land4（conjugateports）ishigherthan25dB．

Thedecreaseoftheattenuationbetweenthe

COnJugatepOrtSfbrsmallpnsmseparation

Canbeexplainedbytheexistenceofasmall

renection丘・om the tapered section ofthe

uPPerWaVeguide，Whichisindispensablefbr

theadjustmentofprlSmSeParation．

Fig・4showsthe丘equencycharacteristics

OfthecouplerwhentheprlSmSeparationdis－

tance was held constant at4／入＝0．03．As

eXPeCted丘om the theory，nO remarkable
VariationofPl／P2andPIP3WaSObserved
OVerthemeasuredfrequencyrange．

Theinsertionlossofthecouplerhastwo
COmPOnentS，i・e・，therenectionlossandthe

dissipationlossinthedielectricprlSmS．The

renectionloss can be estimatedfromp4，

Whichconsistsoftwowaves・Oneisthepor－
tionofpowerp3thatisreBeeted丘omthe

prlSminterfaceatport3andrenectedagaln
什omthetotallyrenectingplane．Theotheris

theportionofpowerp2thatisreflected什om

theprlSminterfaceatport2andtransmitted

throughthetotally・reneCtingplane．There－

fbre，SincethecouplingbetweentheprlSmSis
knownandP4Canbemeasured、there鮎ction

COetBcientattheprisminterface（bysym－
metry，reneCtioncoemcientsareequalatall
fburports）isobtained・Fortheexperimental
datashowninFig・3，thisisestimatedtocor－

reSpOndtothevoltagereflectioncoeLficientof

O・056・Whenthemultiplerenectionisconsid＿】

eXCePtthatoftheH－Planeright－anglecorner，
WaSeStimatedtobelessthanO．3dBwithin
thefrequencyrangepreviously mentioned．

TheinsertionlossoftheHIplaneright－angle
COrner（Fig・2），includingthemodeconversi。n

loss，WaSCOnfirmedtobelessthanO．2dBat

Ltequenciesabove50GHzand，hence，did

notlimitthewide－bandperfbrmanceofthe
COupler．

Thedirectionalcouplerwasdesignedto
Operate around90GHz；however，lt WaS

fbund experimentally thatit can operate
SatisfactorilyatLtequenciesaslowas50GHz
withonlyaminorvariationoftheatten。ati。n

betweentheconJugatePOrtS．
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