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LiNbO 3Opticalwaveguidesfabricated
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イオン変換法によるLiNbO3光導波路の作成
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1.Imtrodll(:tion

RecentlytheLiNb03Opticalwaveguidefabricated

bytheion-exchangetechniquewhichiswellknown

forglasswaveguidefabricationhasgainedpractical

interestbecauseitgiveslow-losswaveguidewith

large』nandsmallopticaldamage,1)andrequires

lowtemperatureandshorttimeforfabrication.Ag+

-andTl+-exchangedwaveguidesbythewetprocess

(inwhichthesubstrateisimmersedinthemeltsalt)

havebeenalreadyreported.2)･3) Butthepossibilityof

HLexchangebytheimpurityinthemelt4)may

restricttheapplicabilityofthismethod.Anditseems

thatthechoiceoftheexchangeionsmustbefurther

explored.InregardtotheexchangewithLi十一ion,K+

andNa+,forexample,arecandidatesforthe

exchangeions.Here,K+-exchangedwaveguideby

thistechniqueisreportedforthefirsttime(bythewet

anddryprocesses).TheHLexchangewasnotfound

bytheinfraredOH~-absorptionmeasurement.

2.WaveguidefabricationandcllaraCteri2;ation

Ag+-andK十一exchamgedwaveguideswerefabricat-

edbytheionexchangetechniqueinwhichthesample

wasimmersedintoameltsaltsuchasAgNO3 0r

KNO3("wet"process,Fig.1)andalsobydepositing

thinfilmonthesubstrateandheating("dry"process,

seeFig.2).Table1showstheconditionssuitablefor

waveguidefabricationandtheresult(fortheX-cut

substrates).InthecaseofK+exchange,』nissolarge

(-0.1)thatthisisliabletobeascribedtothefact4)

thatLi+willbeexchangedbytheH+impurityinthe

melt.

+Dept.ofElectricalEngineeringandElectronics,Insti･
tuteofIndustrialScience,UniversityofTokyo.

4 02flowinquartztube⇒
Fig.1Fabricationby也ewetprocess
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Fig.2Fabricationbythedryprocess

temp,time *mode dne dno 榊loss

Ag+ 350℃,4hr 2 0.12 0 1dB/cm
K十 350℃,6hr 1 0.16 0 ldB/cm

*at632.8nm,**lossofplanarguide

So,H+contentwasestimatedbythemeasurement

oftheOH-1absorptionspectrumbytheFouriertrans-

formspectroscopyforthesubstratebeforeandafter

theprocessing.Fig.3(a)Showstheexampleofthe

entireabsorptionspectrum(2.5-25/∠m)oftheinitial

substrate.Itshowsthatthesubstratesusedinour

experimenthaveconsiderablyhigh H'content.The

processconditionsandthestrengthoftheOH-

absorptionpeakat3480cm~1,〟,arelistedinFig.3

(b).Inourmeasurement,allsamplesprocessedhave
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