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ZnTe/GaAs ~T B FRE D/ KT 54 A v MLl

BRREE . SfEEL LE. AL ERYEIA. FRIEH
TEERFE 70 b SRR s 2 —

I-VI AL B &R TH D TV VLEEER (ZnTe) 13X, MiFFEFEXF A 4 —F (LED)., XM
BT T ~VY T EEa RIGABBIRINOA T b L e =7 AMETH D, ZnTe
X, B K—7" ZnTe V7 fEd~D Al BIEEUZ XV ARE pn 824 LED NEHME LS ERH IR T
WD HDOD, p BIOBEEMELZ R TARMEHT —ZIC 0 BUEARECTH Y, n BERHE ST
% ZnTe BB AR EICBW CIIERMECHELRH D X5 THDH. —77, n B D ZnO X° GaAs
Rl EERE L THWE InTe ~T B EX XU v VEREB L ONT 2 pn BEERAER S
NTWb., ~TarREICBITAZ NN RET7®y ML, 7510 ZEHEICEEL RIZTTEER /T
A—HD—DThH5D. RWFLTIX, ZnTe/GaAs ~T B FRED N KT T4 A2 Mz Brg &
LT, BHERKMEMAEELZ AV GaAs(111)B FER EICKE L7z ZnTe JEZREL E LTy 7R
e R EETRBIEEITo . EBIX, BLI3 EEKFEE—LT A U TiTo .
ZnTe/GaAs(111)B ~7 0 #E/IIX A 7 1T ROV FRREEZ LV, ETHONN FE 7Y K
12 0.19eV THDH Z ENbhoiz.
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It iy well Bnown that barsd offuet hmdhmthmﬂﬂmm:ufm\
semiconductor heterofunctiony. Hawever, the acourate intertacial band configurations of TnTe/Gahs
are §ill unzioar shthoogh Wang &t 8l hawe mied 1o determire the valence band oMsetr (VBO)
TnTeGans(I11p@ ! Funclicn by ¢ i Wy EQETiroscopy without taking
Intn aceount of the dfference between the valence Band mandmum of 2eTe and Gads spectralll
Crystaliographic orientation effect on the valance band offset bets L2 sconductor gyt
has Bben an important topic for decades. Unfonunately, Ao theonetical and sxparimental data on
the crystaliographic arlentation dependence of the walence band  offser for InlofGads
heterosiructurn have been reported up 10 now. Following recent imp t5 in growth
of ZnTe on {111] GaAs substrate, which i more stirscthve than [211) crystalographic orsentation foo
device spplicationa[¥], an scourate determination of the conduction and walence bard offiets
between InTe and Gads & highly requined. in this article, we report on the electronic structures of
ZnTe/Gads heterojursctions by high-resolution vy E I Py
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HARFAEMEEA: BHIE. LHERKPL—LIA T
fiofs InTe/Gars111@AT OISR NEO AL FREREY,
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IeTe Films were grown on (11108 GaAd substrstes by metslorganic vapor phade
epitiny [MOYPEL Dimethidiing and Settyltelluride weie used 83 dowce materials
a0l Hy a5 carmer gas. Photoben 3 Speqiioscopy meeasurements wers carried out 91
the beamiine BLL3 in Sags Lght Sourcs{3) A photeelsstron spectromneter [MB
Scientific, A-d] was used for memurements. Al corvlevel and valence band
photopmission spectra of the samples were measared by using a photon energy of
3500V, The Fermil level and the energy resolution were estimated by meassrement
for the Fermi bevel of the gobd reference. The overall energy resolution was estimated
1o be 017 el Me' don 4p W wntil the of the samplé was

werified by chetking the contsminations wieh a5 O and C on the surfsce by wide
eneriy range photon spedirodcopy wiing & pholsn eneegy of 680 e
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100 Fim thick 2nTo film and Gaks subatrate werd used a8 bulklie mmpled of tha
g SOFRINEnt Mmatenial.
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X Thee interface of InTefGass was fabricated by coching 100 nm thick 2nTe film grown on GaAs by repeating Inle
nnd Me' lon sputtering until both 2n 3d and Ga 3d photoelectron peaks wese observed In the spectrum,
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" Tn 34 amd Ga 3 binding energies af photopmistion I L
z o spectrs far each sampic aad VIM valees of 10Gam B oot £ ' |
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In 3d and Ga 3d phatoemission spect abserved Faledians 2 8
il i .I”: from {a) 2nfe layer, [b) near EnTefGals intorface, — L HP, 3
— Gl

s a0d |} EnTeyGals imtertace obtained by changing
3 5 12 .
- ! * kan spuiteding time,

Banling Enorgy 12¥]1
The valence band offset (VB0 Jof ZnTe/Gads heterojunction & determined from
the following equation:

AE, — AEn = (Ef%Y -
whsere AE- I8 the difference in Binding energy between In 3d and Ga 3d core
livels of thes ZnTe/Gaks interface, and (EETF — EESTY) and (K524 ~ K5241) arm
ithee wabersde band rmiaxima [VBM] enengy with refenence o 1he cone levels peaks in
thee 100 fem thick ZnTe Blms and Gass substrates,

Thee comduction band offset (B0 cam ke deterrmined by

AL i}.:_""‘" f—‘_;"“'l fAE
whepre EXTE and BB arg the band gap energles of 2nTe and Gals, respectivoly,
The band pap energy for InTe is 126 eV and for Gals & 142 eV at mom
tEmperature.
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Selemate bard allghment diagram
of InTefGads heterofanction. CBM
refens fo conduttion barsd minimum

InTe films hawe been grown on Gass substrate by metaloiganis vapor phase
epitaxy.  High-resolution - synchrotron  radiation  photosmisgion  spectrosoopy
measurements are used 1o determéne the valence band offset of InTe/Gads
heterjunctions. Based on the binding energies of Zn 34 and Ga 3d core levels and
valenoe band maximum values, the valence band offset has been determined to be
0.19 ¥ for InTe/Gafs heterofunction. The heterojunction shows type | band
configuration with a conduction band offset of 065 eV The accurate
determination of the band alignment of ZnTe/GaAs heterojunction facilitates the
design of optical and electronic devices based on ZnTe/GaAs structune.
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