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Project Title Photoluminescence investigation of strain layer Single Quantum Well

InGaAs-GaAs Grown by MBE

Name of the Investigators  Assist. Prof. Dr, Somchai RATANATHAMMAPHAN
Assoc. Prof. Dr. Choompol ANTARASENA
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Abstract

An experimental study on molecular beam epitaxy growth of strain quantum Well InGaAs-GaAs
have been performed. The investigations were conducted by photoluminescence technique to study the
effects, i.e. growth temperature, BEP ratio of V/II or As4/(In+Ga), Indium content, and well thickness
on the luminescence characteristics of strain quantum well InGaAs-GaAs. The results gathered from the
photoluminescence data reveal the optimum growth temperature in the range of 480-520°C. The
segragation effect of In atom at high substrate temperature over 520°C decrease the In content in the
well Iayers. The optimum BEP ratio of V/III or As /(In+Ga) is 17. The wavelength of the luminescence
is in the range of 870-950 nm at 10 K and 920-1000 nm at room temperature and, in addition, the
photoluminescence peak wavelength shifis to longer while increasing the well thickness and/or In content

in the InGaAs well layer.
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2.1.2 Effusion cell
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2.1.3.1 Reflection high energy electron diffraction (RHEED)
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2.1.3.2 Residual gas analyzer
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msiszney T (O T (V)0 T__(V))CC) 3ol
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GaP 670 490 750 ~1.0/1
InP 363 >450 >500 ~3.0/1
AlAs >750 630 750 ~1.5/1
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InAs ~370 ~450 ~550 ~5.0/1

Tcs HMT&§QQ&&HQ§%@&HTS sUNR (Congruent Sublimation Temperature)
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As4 incident flux

second-order

chemisorbed state reaction
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Ga-stabilized GaAs surface
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4 I's ] v 3 43 w =
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4 @ s 3 QF I=1 ar é :; orey
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msiseney Anadanan (&) AYOITNUOLNGINU (V) | FHAVSWAUNAINY

AIP 5.451 2.45 waunasay liass

AlAs 5.6605 2.16 HaunaaTY linge

AlSb 6.1355 1.58 uouwasau hiass

" GaP 5.4512 2.26 uauwdenu luiase
GaAs 5.6533 1.42 HOUNAIITUATS
GaSb 6.0959 0.72 HOUWAINIUATS
InP 5.8686 1.35 HOUNAIIUAT
InAs 6.0584 0.36 HOUNAINIUATS
InSb 6.4794 0.17 UOUNWAIITUAT
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assenou A1TDIINNOUNAIIIY (V) 71 300K ANYBITUDUNAINU (V)

. N300K

=1

unsaif Matching AU InP

a15tlszney 3 119

2
Al In] xAs Eg(.l') = 0.36+2.35x+0.24x Eg([) = ].45, x=0.52
¥ -

E_(X) = 1.82+0.4x

Galn As E(n= 0.36+0.505x-+0.555%" E (1) =0.75,x= 053
Gahs_Sb_ E(D)=037+19 1x+0.74x E(1)=078x=05
asilszneu 4 519

Galn AsP, |E(D= 1.35+0.668x-1.068y+0.758x x =047y

2 2 2
+0.078y -0.069x-0.322x y+0.03xy | (1) = 13.5-0. 775y+0.14%"
2
E (1) = 1.35-0.775y+0.149x

2
AlGaln As E (1) = 0.36+2.093x+0.620y+0.57Tx (In, Al ) (n Ga ) As
2
+0.436y +1.013xy-2.000(1-x-) x=0.482, 0.983x+y = 0.468

2
Eg(l') =(.76+0.49z+0.20z
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* Munstrained | ™| strained | M Lstrained | Muntrained | | sraimed | "L sirained
0.000 0.066 0.066 0.066 0.045 0.045 0.045
0.050 0.064 0.065 0.064 0.044 0.044 0.045
0.100 0.062 0.064 0.063 0.042 0.043 0.045
0.150 0.060 0.063 0.063 0.040 0.041 0.044
0200 0.058 0.062 0.062 0.037 0.039 0.044
0.250 0.056 0.061 0.061 0.035 0.037 0.044
0.300 0.054 0.060 0.061 0.033 0.035 0.043
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0.400 0.050 0.057 0.060 0.028 0.030 0.043
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