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1. Introduction

Heterostructees combiring InAs with GaSband/a AlSb
exhibit a wide range of enegy gapsandother propertiesdue
to thereunique bandconfiguation andtheir materialproper
ties. Thusthe heterstructureshave beenappliednot only to
conventioral devicessuchasfield effect transistorsandreso-
nanttunnelirg diodes,but alsoto novel devicessuchasquan-
tum cascaddaseretc. In thoseheterostratures,their inter
face conditions becomesignificantbecauseanion and cation
atomscompletelycharged at the interfacein contrastto the
comnonanion(Al,Ga)Asheterostrature:e.g.,for AISb/InAs,
bothInSbike andAlAs-lik e interfacearepossibledueto the
alignment of the anionandcation. In the caseof AlSb/InAs,
two-dimensionalelectronsystem,the InSbk-lik e interfacehas
exhibited anorde of magnitude higher electronmobility than
thatwith the AlAs-lik e interfaceandaddtional interface elec-
trondueto anticiteAs defectsatinterface[1], andopticalprop-
erties,especiallyphaoluminescencdPL) propertiesdepends
not only their interfacebut alsobuffers whosecandichtesare
InAs, GaShandAISb [2]. For anexamgde, multiple quartum
wells (MQWSs) with the AlAs-lik e interfage growvn on InAs
buffer has exhibited better PL propertiesthan that with the
InSbiike interface[2]. Due to thoseresults,their interface
propertiesstill have somequestiors. As a physical modelof
theinterfacestates,Tammstatesat the InSbiik e interfacehas
beenproposed[3], however, therehave beenno repat for the
AlAs-lik e interface statesexcep the anticite As defectsthat
was confirmed by only additioral carrier[1]. To clarify the
interface statesof AlSb/InAs hetepstructure we have exper
imentally studiedthoseheterstructurewith the AlAs-lik e in-
terface.

2. Experimentaprocedure

To studytheinterfacestatedy opticalandelectricalprop-
erties, MQWs were grovn on semi-insulatig (100-GaAs
substratevia AISb buffer becausethe AISb behaes better
insulatingpropety thanthat of InAs. Thusactualelectrical
propertiesof the MQWSs canbe obsened. All structuresvere
grovn by molecdar beamepitaxy Figure 1 shavs whole
MQW structurewith growth tempersure. The MQW con-
sistedof 50 periads of 14 monolayer (ML) AISb for barrier
andz ML InAs (x 4 — 7) for well. Alternating shutter
sequene (fig. 2) was usedto make the AlAs-lik e interface
andthe As soakingtime was chargedto 1 to 20 secdueto
nontunity sticking coeficiert for the As. TheseMQWSs were
evaluatedby PL measurerantandHall effect measurent.

3. ResultsandDiscussims

Figure 3 shaws As soakingtime depenént PL spectrafor

the MQWs with 4 ML well thicknessat 5 K. Whenthe As
soakirg time increasesthe PL disapgarsin the samplewith
20 secAs soak. The origin of the phenanenawould be orig-
inatedfrom anticite As defectsbecaseanamoun of the an-
ticite defeds did indeedincreasewith increasig the As soak-
ing time[1]. Figure4 shavsroomtempeature(RT) PL results
for thevarious well thicknesssampleswvith 1 secAs soak.The
PL intensitywereessentiallysameexcept for the samplewith
6 ML well thicknessandthe PL intensityfor thesamplewith 6
ML well thicknesswasover 2 timeslower thanthoseof other
samples.To clarify the phenanenon electricalproperty was
evaluatedby Hall effed measuremeén Consistentesultsfor
carrierconceirationandmobility couldrit obserein theHall
effed measuement, however, resistvity behaior seemedo
be consistentvithin samesamples.Over 100K (5M perwell)
Qcm? resistiities wereobsened in all sampleqfig. 5). This
high resistvity, which is originatedfrom quite low mobility
in propation to 1/thickness.,ey © [4], might be responsible
for theincorsistentHall measurerant. Howeverresistvity de-
creasedvith increasingwell thickness[4] excep for the sam-
ple with 6 ML well thickness. Comparson betweenthe PL
andthe resistvity resultsshows that the samplewith 6 ML
well thicknesshasinferior interfacequality thanthoseof other
samplesThereforeakind of defectavhich pertuib opticaland
electricalproperties,might be presege andthe defectsstates
might be locatedarownd 0.8 eV above valerce bard edgeof
AISb becase bandconfiguation is type-Il resulting QW of
valerce bandlocatedat the AlSh.

4. Conclution

We have studiedoptical and electrical propertiesof the
InAs/AISb MQWSs with the AlAs-lik e interface. Distinguish-
ablefeatures wereobseredin the PL andthe Hall effect mea-
suremat for the 6 ML well sample.Therebre,we might find
out a kind of defed stateawhich might be associateavith the
AlAs-lik e interfacestates.
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Figure2: The shuttersequening usedto grow QW with
theAlAs likeinterface

Figurel: Whole MQW structurewith growth
temperatee usedin this study
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Figure5: Roomtemperatue resistiity for thevariouswell thicknesssampleswith 1 secAs soak.
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