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Abstract

We used the surface photovoltage spectroscopy(SPVS) for characterization of GaAs/Aly;Gay;As multi-
quantum well(MQW) structures grown by molecular beam epitaxy(MBE) method. Energy gap related
transitions in GaAs and AlGaAs were observed. The Al composition(x=0.3) was determined by Sek’s
composition formula. Transition energies in MQW were determined using the differential surface photo-
voltage spectroscopy(DSPVS) of the measured resonances. In order to identify the transitions, the
experimentally observed energies were compared with results of the envelope function approximation for a
rectangular quantum well. We have observed an interesting behavior of the temperature dependence(80
K~300 K) of the 11Hand 11L transition for sample.
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Fig. 1. Schematic diagram of the surface
photovoltage measurement.
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Fig. 2. Surface photovoltage spectra of (a)
SI-GaAs and (b) Aly,GagAs/SI-GaAs
samples at 300 K.
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Fig. 4. (a) Surface photovoltage spectra and (b)

Differential surface photovoltage spectra
of Aly;Gag,As/GaAs MQWIP sample.

1.2



. guby oz Al ,Gay,As/GaAs MQWIP #+&
dMe ABHYH GaAsF Aol AR, Alg,
Gag As% GaAs3Y o|FHUAW, 281 o5 %
A4S F o)F Aol P o8 HAE A
&te] EE]2 8 dAsE Aok, 1y 29 ()=
HEHL Al ,GagsAs/SI-GaAsolA &€ SPV
A& Hes 2 (net)EFolU Al ;Gay,As/
GaAs MQWIP SPV Al %9] = 284 £l
ol oful FAI-EA %X}§-’F°ﬂ ol&] WAIE =
A= et A3 ol Egﬂﬂ HEa2y, od Fgd=
thick wide gap 2%l 2|3 7451 ﬂ HA3 714
A BE7] &Y A 2. a" 4o £ ule} 2
o] w} ZHF T LA &= ANUA = FF AHooA, o]
& A3 AAse AL Aoz oygez
DSPV =38 J&fo 2 & vass A
g9tk ¥ 1.412eV 222 GaAs, ¥ 1.6eV
BZ29 NE3e 4R 2, aga 9 1.79% Alg,
GagqAs 383 &7 ol Ao,

Alg3GagrAs 3 FN d@ SPV A3 & 49ud
dSPV/dAd] ofd E,=1.793 eVE & AT AL
" N2 2AZ(x)E Sek T¥0] AAIF AlGaAs
barrier(E,(AlGaAs))}t x9 #7414 (8)& A3
o T AR 2uE o 29.6 %=, AA Y =
Ao A1) 30 %9 A9 YA &Y.

E3] Aly,Ga,.As/GaAs MQWIP FZollA F9F
A4 (n) n=1(11H, 11L)¢Q1 wA}e] Ho](inter-
band transition)®t YA HAEe] Yelts
d, Z well band®} barrier materialAlto]oll A 3
oz} Froll g dojus AR, Y-8 #AY
izl £9(11H, 11L)E¢] tig DSPV 842
d& 4¥A #&# envelope-wave function
approximation(EFA) 402 & o|& gto] ¥
< 4dX& B9on, EFA Akt A AxES
FA FEUY HAbe), FAE AF(HH) 2 7 &
7‘*—""(LH)—4 FEAY e 4% m,"=0.0665

o', Myy*=0.45 my™® 2 myy*=0.088 m,'"0)H,
@EEHE 2E 9] band offset(Q.) #e 64%2A
Miller 5°] 2ug gtz & Ayt 21 2%
E2 ¥ 19 YA

Aly3Gag,As/GaAs MQWIP 729 &5 o&4
£ ol 7] 931y ‘37‘3-\?_—5(77 K~300 K) #3}o)
W& SPV 29 EgE 19 54 Jehigict 2=}
HFadel met Al ;Gag,As W 7HE ouvAe] 94X
7 & X Zog o3y ole 25Ut Tad
of met A WE ZR Az £2 0T U o 7t
A o |qx)7} F71817] wEo|ch®, 2En x4 u}

25

ANAAAN R =EA Vol 13, No. 1, January 2000

€ 11H. 11L9 9%< £ 4 d=dl, 90 K ol
HE AolE € F7F AU ol FoI7 2=eA
SPV 4571 #5537 g+ 79 oo B-E &
 Adolzt B F At Al Jdqsx] R3]
WEoln, A A Ee] AN BEHA Fe
AL well2HH Hojd £ glo] ¥4 =28 +
7] Aotk Age x5} FUt8HA HdE, 24
2 243t Aol o3t} Al o) Ee] well2HE H
oy el =3¥ 5 gl Ao,

¥ 1. Alo.aGao_']AS/GaAS MQWP /\]E_Q] }é
X8} o] &X Ho] oA,
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R0} NG 1.612 1.602 1416 1793

Al Ga, ,As/GaAs MQWIP

300K
270K
250K
220K

180K
160 K

140K
120K
100K

N U R TP S B SR BN
14 -15 16 17 18 18 20 21

Photon energy (eV)

j_E.I 5. \Q:E tﬂﬁ}oﬂ tq't Al() 3Gao 7AS/G3AS
MQWIP A8 ¥ FA ~HEY,
Fig. 5. Surface photovoltage spectra of Alg,
~Gay,As/GaAs MQWIP sample at var-
ious temperature.
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