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Abstract

The photoreflectance(PR) spectra of B ion implanted semi-insulating(SI) GaAs were studied. Ion
implantation was performed by 150keV implantation energy and 1x 10" ~10"ons/cm®  doses.
Electronic band structure was damaged by ion implantation with above 1x10"ons/cm’® dose. When
samples were annealed, "A” peak was observed at 30~40meV below band gap(Eg). It should be
noted that this energy is close to the ionization energies of Sias and Geas in GaAs which are also
found as impurities in LEC GaAs, it is therefore possible that this feature is related to Sias or Geas
and B ions by implanted defect associated with them. From PR spectra of etched samples which is
as-implanted by 1x10" and 1Xx10%ons/cm® dose, the depth of destroyed electronic band structure
was from surface to 0.2 zm below surface.

Key words(E 2 20]) : Photoreflectance(f1 = &£2%), lon implantation(0| 2 &), Electronic band str-
ucture(M X1 wE 3 x)

1.4 = spectroscopy(PICTS)”,  thermally  stimulated
current(TSC)”, Ramann” 5 %<& WYE=E &%
o] FUL& wzAe EFES BXAE A A7) 5oy gkAgh PRy & d¥e A
wyoza o W BEESg AIaA A 9 PG Aeqt
olgh 2 glu w3 fdat:= HEd ZTaMow B B ATz B o|2o] FHE wEAY GaAs
£E 2T £ 97 fio A nUE A (100) Alge) Ax3 Fx22 PRYUS of&st] o
gz A% R AFHoR ALHR Y= F Q] 2Abe) wish ol& FAFE DAY %
a3k szelrt. Wb o] 2F YA ®i:A FHa A7toll W2 A& ZAL EAEA
&4 2 ARd A Ade gage FYE &
ARG FHAT Uk webd olad BAMES & 2.0l el % PR #® &
A7l AfME J2FHPAl T AR =4
Walg AaslA BMste ol FARtxE A4 B dAFo ALEE AE= liquid encapsulated
sojokat shrp Czochralski(LEC)B .2 BE¢ES H/MANIA &
#+ PR(photoreflectance) & #H§FE HHEA 1 Bad wEa GaAs(lOO)O]C}/; A]E]L{f
2 ol Q3 7z wEde EAL dreid tnchloroet‘hylene, acetonez methanol®] A2 5&
Yo £a@ wAMel Hn AY?, aept oje  (FIEF GeIEFE AFw qb AARE AL
29 NEol W dAFE Hall”, secondary ion Atk aeln 298 A4 GaAs AEE ol F
) AA AEd ZAFE PAEy] A8 ol &AW

mass spectroscopy(SIMS)‘“, photoluminescence ) C
gogrE 70 7189 F F¢Y AdAAE 150keV

. . .
2 pAsD 2AES 1x10%~1x10%ons/cm’S.
B

|

(PL)®, deep level transient spectroscopy
(DLTS)G), photo-induced  current transient

2 ol &g FYUAZ F, 2= 450~800T el A
«: dddgn 299 1/ming ol& & 7t B9712 2087+ dAH Al
A5d7 19964 29 119 A
AArgE 119964 3¢ 184 PR &2 10mW¢ He-Ne #o|AE& Wz 3

372



Qo o]&3Hn, 500We 8H2dl HTE probe
Bog Atgslgen, WEFe Fufe Fusr
£ ol &3ty 100HzZ 1 A3IATH &7 5= 4

2(300K)elH, H4E AAe dvHoR o] &HE
T4 wae w wAs g
3. A% AR ¥ =9

28 1€ wd Ay GaAsol B o]2& #93]
Mol PR 29 EPL v ol PR 29 =Y
e oey #ol 7 YA 374 vE Hee @
FE Agste] RAEg?

AR/R = Rl X C(E — E,, + il')™™"]

714 C 6 47 AE 4L YeuY E
= probe W9 dAyRelm, B I'e 42 oA
1*94 AA e Hek dxlolt}, nd YAMe A4
YERE, n9 gtol 29 AE ANE 259 A
3xbA AL WiE Tkl Ho], 3d A$ 2apg Rl
H=zte] Aol & Zbzt R s}

o] 2FYUA AR PR 2¥EHL HHEAAH
GaAs® HF2A JeE molm Jom' 99
oA n=28 Alg3la] AL E, e 1416eVel
o} o] #L Sydorseol' wrdAA GaAsol n=29]
@& Abgste e gtek A A sk

r" o o

0 Experimental data
Theoretical data

PR SIGNAL[arb. units]

1.30 1.35 1.40 1.45 1.50
PHOTON ENERGY[eV]
a8 1. 4944 GaAse PR AHEH
Fig. 1. PR spectrum of semi insulating(SI)
GaAs.
2% 2= ol& #9 =Algel gek =33 PR
zEgolth. 1go] ehd sl 2o] zAbuke)

373

A71HRAARE A Vol. 9, No. 4, May 19%

Zo)el wet AWHoR NE ek SurehA v,

1% 10"ons/cm® o142 A gdAE AE7 A3
AR S B 4 A ol FYUE ol2Ed 9|

Alg ®ol Hysje] AxA W= TxyE YA H
A k7] W&ol B3] 1x10%ons/cm’e] EAF

Foz FoE A #AS N5 AE(AR/R)
o gutst ()7} ol & % o Hel] Algel =3

747t 864 2 63meVE AA Zvistgd = o=
1x10%0ns/cm®e} ZAbEo] <d AL £Abo] Al
Bo W Fxo H9Egs E0F AR &2 0
o, FYdd B ol % Ty AR ZFvlz
g ZAaolth 1Y 38 ol FUH A2 FAME
o e AE H3E el Aot

a9 4% B ol20o] FYH AEES ¥3
& zAeh7] fEl 150keV Y ol oz 1

=0
Ty

B" implanted SI-GaAs
10'Sions/cm? T=300K

I WU

1014ions/cm?
~ — SRR |

PR SIGNAL[arb. units]

1013ions/cm?2

125 2
101%jons/cm X155

2 1 x 1 1 L
1.35 1.40 1.45

PHOTON ENERGY[eV]

oleg FYA7 AR9 PR £H=

1.30 1.50

¥ 2.
Fig. 2. PR spectra of ion implanted SI-GaAs.
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