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Abstract Optimum experimental conditions were established for the growth of heteroepitaxial GaAs
layers on InP using liquid phase epitaxy (LPE) technique. Results showed that the optimum growth
temperature was 720C at a cooling rate of 0.5°C/min. Surface morphology of the grown layers
significantly improved by addition of about 0.005wt% Se to the Ga growth melt, which effectively
suppressed melt-back of InP substrates into the melt during the initial stage of growth. It was observed
that the quality of GaAs layers also improved substantially when the substrates patterned with grating
structure were used, as determined by the (400) double crystal X-ray diffraction. The transmission
electron microscopy observation indicated that the misfit dislocations interact with each other at the

grating region, resulting in a lower dislocation density in the upper GaAs layer.
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Fig. 1. SEM micrograph of the surface gratings
patterned on InP.
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Fig. 2. Nomarski micrographs of the GaAs layers
grown on InP substrates, (a) protected with In/
InP solution during the preheating stage and (b)
protected with InP cover wafer.
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Fig. 3. Nomarski micrographs of the GaAs layers grown on InP substrates at various LPE growth
temperatures, (a) 630°C, (b) 680C, (¢) 720C and (d) 800C.

of #ae Ay A  UAch

Fig. 4= GaAs W2 A A Ga A% F
Gol Se 7S 77t el Bohe
o] A<l GaAs Hpute] WYY W)
Vel AR o2 (a) Se& H7FSHA &
f-ola, (b), (¢), (d)= 47} 0.001wt%, (c)
0.005wt%, (d) 0.08wi% Se& #Hrt3sk 4
(e) 2 (e (a)sh (c)o] @ SEM Alxlo]
th Seg A FAY WY A (0.001wt
%) A713 Aol GaAs/InP AlHo A V]
Tl A7 dgs] #HAbol wdad e
(Fig. 4e) o]& <laped wbuk 3pwie] Algt g
ol AAEE ¢ 4+ AdHFig 4a Y 4b). o]

21k Vo] d&s WL LPEe] Ab&sle

-

'

o

il

1
i

i

oM,

Ga 43§ do] el GaAsolv ¥3}5
o] glou InP |3 zEhEo] A=A For
2 498z o el & 4 vk 9

23 HAe Sed 0.005wt% H7Hgto| el

oAl £lo] B Al hole %—9] Asto] Aol ¥y
A gka me g & P(Plg 4c) 2 GaAs/
InP A (fig. 4f) % HoF3 9tk Se #H7b

gko] 0.08wt% 2 VY BE ASde oA X
Wy o] AHA S & 5 doew ol ¥
&t Se HUpsL <lste] ubuk YolA HEE

T Agkel wAEY) o R ALRE
Fig. 5= vt A4 A Ga AF8 dol
Se® 0.005wt% F 713 Al#(Fig. 4c) o] ¢
TEM A}zxlo g mml&ols f@atoddw A
2 GaAs/InP 7o)l H&ata] 7] E&
3 Fdol AAE AAEHALS F 5 AUrh
ey wRAo g oaziel AW AR7L
vhasjol A &s] #dol <hHs AAEHAE
ororo- & o = low ol A (Fig.
dc)oll A HAF = ARV Ylle] He A
o5 AbmFlch o9t rof AFFo el Se
grozs sl Aga Wapol AR
1 91919 of Al FataA
A= otk K. Tomita'"% & (111)B GaP
At el AlGaAs wHE ZF Al Sed
AlGaAs/GaP AlHe] A HA5w Gay} 4
grefol dabv] w F-oll Ga.Se 9t & ﬁ}l}%
S dAdste] vbe] Ag @GS AAAR

Al



HEL oS 4G AT

T S

col g o ool u Al whyiel 8] @ Inp--

605

Fig. 4. Nomarski micrographs of the GaAs grown on InP substrates, (a) without Se addition and (b), (e),
(d) with Se addition of 0.001wt%, 0.005wt% and 0.08w1%, repectively. (e) and (f) are cross-sectional

SEM micrographs of (a) and (c).
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Fig. 5. Cross-sectional TEM micrograph of the GaAs layer grown on InP substrate with Se addition.
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Fig. 6. Cross-sectional dark field TEM micrographs
of the GaAs on the InP substrate with surface
grating pattern, (a) low magnification and (b) high
magnification.
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Fig. 7. DCXRD rocking curves of the GaAs ! Se
grown on InP substrates, (a) with and (b)
without grating pattern.
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Fig. 8. Nomarski micrograph of the GaAs:

grating pattern.
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