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Photoreflectance of AlkGaixAs(x<0.15) Grown by
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ool 5, ZeH, o H S, z e PN g z a0

(in-Ho Bae, In-Soo Kim, Chul-Wook Lee, Hyun-Tae Choe, Mal-Moon Kim, Sang-Gi Kim)
Abstract

We determined the alloy composition of the liquid-phase epitaxy(LPE) grown AliGai-xAs by the
photoreflectance(PR), and observed the variation of PR signal by changing the condition of annealing
and thickness of epilayer. As the measuring temperature was decreased, the broadening parameter
was decreased, and the amplitude of PR signal was increased. When the temperature of annealing
was increased, the surface carrier concentration was decreased and then the shape and amplitude of
PR signal were affected by the surface electric field. The structure change was observed when the
specimen was annealed for long time at a high temperature. We found that the surface electric field
increased when the thickness of epilayer was decreased by etching, because the band bending was
increased by the decreased of the width of depletion layer.

Key Words(Z 2 80]) : ALGa«As, Photoreflectance, Franz-Keldysh oscillation, Surface electric field
(E_ 1xl-)
1. M 2 of =, W FRY AR Fe HAFE F
A7 Holdkr] gow I "I A 77 o)
Hzx EF s (modulation spectroscopy) e % U oz g4 g pxrt fiyeE Aes
4 AU Ao F3 4o AsE Fo] 1w Mk 189y PRE A28 wE "Hert glon
gt mE Fatgoly wAlge] Wis EAsis 2 Agel FH AAel dsta vsE FAHo
Aoz Zde A7l B #3d 4aAg B 753k Aol #AAoleh ol2]s PR 2402 GaAs
W F& sloltt 2 AU Az B U AlGaAs?l AAA |y Mooz ez &7,
e ¥3tE Fr Wz Y(modulation source) S gite]l 2AH 2 Age £ 2y 9 Yot}
B2, 2=, A%, A%, A%, 2dan o A Le F th}.ﬁ’g)
(photon)E°] AT} olE FolA H7|AL WHzY B AFoAM  liqguid phase epitaxy(LPE)&
22 83 AL electroreflectance(ER)2} 3} AlLGa; AsE A &8t F2 4294 PR 23S
o8 F XTES WEdoF AHEE: A4 pho- =85t 2" PR AEE HiAsHom
toreflectance(PR)*'e} @k o1& BF Adl W fyingate] 47 dlwZe] zyuE AFsA
A AFERS] 33 MY A29Ed e Yeud, o} wE =4 2no walel Az AL 3
FEAME datn nEHve 2NEYS g o] o 3= HAo] W PR A5 WaE B
4 ks gde AYa Ak ERe A% W71 shi o] A& it T wg xW Ao
S Bxdog o83y YdaME AI L TS H3E ARnRgteon, A & PR M54
Hete @astdoh
* st Eejdty
w0 GTAGEN ALa 2.4
AFdat 19939 12¢9 139
AAEE 119949 49 309 2 AT Algd Alg = LEC(iguid-encapsul-

300



ated Czochralski)® oz AaAd wtddA
(100) 719 9ol 1mel ¢332 GaAsE 4247
I 2 el A Lm FAL BEES AR
#2 AlGai«As & AAANA Agstgnt 4%
A AlGai-xAs A18E9 42 PR &% F,
22 9 EA(80-330K), EAT 25 ¥ A7t
o oAl 93 Ag FAd W& PR 24&
g3t oA g9 HSO H02H0(1:1:8) 2
Atgstg o, ol F Age EAE scanning
electron microscopy(SEM)E 2#&to} #2135
o},

PR 24 #x9 AF== Fig. 1o depdigdoh
HMEASZ 2mW He-Ne @0 A(632.8nm)E A&
gglon, Bzee Fages FEE7E o] &35l
130Hz& 3t} EF probe#d & 1000We &~
? gxzre 24 Agst 025mQ BRVE B
st gAEA 7 G, RPVIE 93 gage
g JEAA ABZRE viald 98 p-in A
g2 TEGo|2=2 #HE3YY, T ETI]Q S
AZ"d AEE lock-in amplifier® E3) 2Z sl

Al

intensity 2 83 23719 AL o x 23le
PColl 71&38}4 )
W- Lamp
Monochromator
62——+
Sample\ L
AY
Signal
/ !
¥ ———{Chopper}-~{He-e laser] [Lock-in Am
M
Reference

a¥ 1. PR &4 #A9 M

Fig. 1. Schematic diagram of PR measurement.
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Fig. 3. Temperature dependence of the PR sig-

nals for the AleosGaos:As sample.
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