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Low Temperature(LT) GaAs o|¥]Z&2] A& 3 71 EAad

(The Growth and Its Characteristics of Low
Temperature(LT, 250C) GaAs Epilayer)
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AARE 250 oA FRH o] o' A-(low temperature, LT) GaAs ®vtehe A3zt el
RHEED #7712 DCXE epuhishd & o] 83le] LT GaAse] 8t A44-& #4sle. PLY PICTS %
4% B3 [T GaAs®] 547 1 1oz ofAz)e 2 B¢ Aehs #lside). 2 49 432wr) Jg 3
(250 ) As/Ga®l 57t AT 2 A4 dA4el T3 Wevt s s °}3IL‘} ghH 9ixfe] Hel [T
GaAst GaAs 712kl vlsl) 1.1 1.7% H= AzxP7b 3ksl=dl(As/Gas] 20 28). 93kl Az} Abg== A%
2ol o8] 3.&(high temperature. HT) GaAse] xR+ 52 v} 318 5= qlr} o718 DCXY &hat &
slo g Helaledrl et dxe] £9] 1T GaAs® 4% HT GaAs o= ©#] o2 PLL 54 & Holed], o]
AL LT GaAs? A2 & d45= 28 29 2TED.85eV)o] 7Haxtdold] dEge o7 Yaes %
Halr] gzl AdE PICTS 402 o]71-8 Zsladc}.

Abstract

The GaAs epilayer was grown at low temperature (LT. 250C) by molecular beam epitaxy. The
properties of the LT GaAs. before and after Rapid Thermal Annealing(RTA). were analyzed by
Reflection of High Energy Electron Diffraction(RHEED) Double Crystal X-ray(DCX). Raman
spectroscopy. PL and Photo-Induced Current Transient Spectroscopy(PICTS). The LT GaAs before
RTA. was analyzed by RHEED and DCX. with a result of an improved surface morphology under a
relatively Asrich(As/Ga ratio @ 28) condition. and of an increased lattice parameter of 1.1 1.7% in
comparison with a GaAs substrate. However DCX and Raman spectroscopy revealed that the
expanded lattice parameter and the crystallinity of LT GaAs could be recovered after RTA. On the
other hand. PL spectra indicated that LT GaAs after RTA showed low optical sensitivity unlike High
Temperature(HT) GaAs. and that its surface morphology and crystallinity were corresponded with
those of HT GaAs. Finally PICTS spectra proved the fact that low sensitivity of LT GaAs was due to
the deep level defects(Fe-0.85eV) which were strongly formed by raising RTA temperature to 750°C.
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Fig. 1. RHEED pattern as the difference of #nlg Azl
As/Ga flux ratio at the same (a) T, = 590°C. As/Ga =28
growth temperature (T, = 250°C) (b) T, =490'C. As/Ga = 22
Left one is As/Ga = 22, Right {c) T, =250°C. As/Ga =22
As/Ga = 28. (d) T, = 250°C. As/Ga =28
Fig. 2. Microscopic plctures as growth tem-
A8 239 AS-(GARE T, = 250C. As/Ga = perature increase and variation of
22) A7 37 Felle B moko] A9 spot ¥ As/Ga ratio to observe surface
B2 W3l=d] A8 24%(T, = 250C. As/Ga 7} morphology.
287 Al8. 23 o vlall As-rich) 3413k i 2 o)At (a) T, = 590°C. As/Ga =28
M F5H eyl 1E3EE e o 5 g o (b) T, = 490°C. As/Ga =22
2y B AR 230] AlF 240 w4 ki = (¢) T, =250°C. As/Ga =22
o dubH o 2 AL LM As/Ga Mo & (d) T, = 250°C, As/Ga =28

7h7y ARG S 7l w AAsERRE Ag
L Gadlet FHHEE 1T GaAsd 4% As/Ga a8 2% 2% Ghae wE #F9 Aw e AR
Bl7} =29 Aso] GaAs 7)o F2E=] Faly & Lol el As/Ga vt Z7F L

(1192)



SHFR

Asr] s8] |vA ARg B slelth HA AR
16.17.239) A% 2% zhiol wheh EHaAbe) o}
wWaAlE e A dx, B3 AR 179 A5
Whisker A&l 84 ot &8 A8 239 24%
Hlaghe Ao g Asrich Abelelld Ea Aol
FolA 9lee o Fork. wd AR 249 AL
Alf 23Rt AAEAZL 2ol e Srsta BR
gabo] FolA s Qidl, e Yol dFE vle)
%ol As/Ga ®l®] 2717 ARES aAA ARA
o] ©9-& F7] gFo Az=ch

MBE GaAs
T = 250°C

—— Substrate GaAs

LT GaAs ——[

DCX Intensity (arb. unit)

(a} As/Ga = 28
Aa/a = 0.011

{b) As/Ga = 22
Aa/a = 0.017

{c} HT GaAs

1
-0.123 0.000

Angle(deg.)

38 3. As/Ga ¥ wtE DCX &4

Fig. 3. DCX diffraction from (100} plane of
LT GaAs MBE layer grown at 250°C
as the difference of As/Ga ratio to
observe lattice strain.
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Fig. 4. DCX diffraction from (100) plane of
LT GaAs MBE layer grown at 250°C
as RTA temperature increases.
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Fig. 5. Raman spectra on (100) surface of LT
GaAs(T,=250"C, As/Ga ratio 22)as
RTA temperature(T,) increases.
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Fig. 6. Results of Fig.4 and Fig.5.
upper one indicates FWHM of DCX
of DCX peak. below TO/LD phonon
ratio of Raman spectra.
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Fig. 7. PL spectra as growth temperature
(Tg) decreases under the same
As/Ga ratio(= 22).
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