Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol.11, No.l, pp. 12-17, 1998

EDMIn, TBP2} TBAsSE o| &35t
InP/GaAs®} GalnAs/GaAsel MOVPE A

11-1-3

X}

o

Movpe Growth of InP/GaAs and GalnAs/GaAs
from EDMIn, TBP and TBAs

&

(Choong-Hyun Yoo)

Abstract

The heteroepitaxial growth of InP and GalnAs on GaAs substrates has been studied by using a new
combination of source materials: ethyldimethylindium (EDMIn) and trimethylgallium (TMGa) as group I

sources, and tertiarybutylarsine (TBAs) and tertiarybutylphosphine (TBP) as group V sources.

Device

quality InP heteroepitaxial layers were obtained by using a two-step growth process under atmospheric

pressure,

involving a growth of an initial nucleation layer at low temperature followed by high
temperature annealing and the deposition of epitaxial layer at a growth temperature.

The continuity and

thickness of nucleation layer were important parameters. The InP layers deposited at 500° - 550°C are

all n-type, and the electron concentration decreases with decreasing TBP/EDMIn molar ratio,

The

excellent optical quality was revealed by the 44 K photoluminescence (PL) measurement with the full
width at half maximum (FWHM) of 494 meV. Epitaxial GapalnossAs layers have been deposited on

GaAs substrates at 500° - 550 by using InP buffer layers.

determined by optical absorption measurements.

The composition of GalnAs was
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Fig. 5. A 4.2 K PL spectrum of a heteroepitaxial
InP layer grown on GaAs substrate

Duration: 60 min

1x10'6L

epitaxial layer

2.2 GaAs 7| ¥ %o MZEH GalnAs layer

Flectron Concentration, cm—3

1x1015;'
b t7]1¢tstol A TBAs, TMGa$t EDMIng| ¥H8-&
xiot# . PO o]-£38ta] Gadni-xAs layerE GaAs 713 9o 4%
00 65 10 15 stk A% 2%E 5007 - 550T °lth. TMGa
Thickness, um 9 EDMIn® % #%€ (5 - 10) x 10 mole/min
22 4. TBP/EDMIn = 30 & @] 742 5% ollen, AEWE TBAs/(TMGa+EDMIn) molar
Z 2y ratiol= 5 - 30 olAth.  GaAs Hel Gadni-xAs
Fig. 4. A carrier concentration profile when layer® 23 A8 Betoy Ing dF3Fo] 5% o)
TBP/EDMIn = 30 Ad Afdie A BEYANE FEHA Z3 502



2 Byl g4 FWo] Ado) AAE Hog
godn. wgA e FFFol F42 Ing F4
Fe HA 8 7l graded compositiong zZtE
buffer layer’t B34 Aoz Badrc

A2 BYAE FEE7] 98 YA A& InP
layer& buffer layer2 A}&35led Ine gako] of
53%% Gadni-xAs layers A43sln 3EFF 42
£ 024 GalnAs layerd] Q88 E FAAsEch
a9 60l Holx uie} o), F5A44 g ZE oy
A 1YE extrapolating FoZH M= oz
=g v B WMER qUAE 074 eVE EA
Hew, o= In9 ol 535 %YL vehdig

-2

e 20
S L
~ L
o L
x 15 ¢
~N

T~

-+

[y

B

5 |
[ 10 F
[

o L
O

O

[ L
L st
“+—

[o3

.

e}

1]

O L
<

Q.6

Photon Energy, eV

O# 6. GaAs 71® 99 A3 € GalnAs layers
3 FF &4

Fig 6. An optical absorption of a GalnAs layer
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