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Abstract

In order to elucidate the crystallographic orientation dependence of electrical properties of carbon
(C)-doped GaAs epilayers, C incorporation into GaAs epilayers on high-index GaAs substrates with
various crystallographic orientations from (100) to (111)A has been performed by a low pressure
metalorganic chemical vapor deposition using C tetrabromide (CBr;) as a C source. The hole
concentration of C-doped GaAs epilayers rapidly decreases with a hump at (311)A with increasing the
offset angle. Although the growth temperature and the V/III ratio are varied, the crystallographic
orientation dependence of hole concentration show a same trend. The above behaviors indicate that the
bonding strength of As sites on a growing surface plays an important role in the C incorporation into

the high-index GaAs substrates.
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Fig. 2. Hole concentration of C-doped GaAs e-
pilayers as a function of offset angle
with varying growth temperature from
5650 to 650 C at a fixed V/II ration of

60.

3. 8% % £9

29 2t 94534 GaAsd AFFEE JH
of ARed W, F 7171749 524 el
Aolth, V/II H|¢ CBry 7k29 §%& 2% 603

216

002 sccme2 nAFYN, AFLEE 55090 Al
650 T7A WgAFNEN FTFxe WaE 1%
g9tk @Y B uisl ge] €@k
GaAs 9 %9 A3 AL Gads 7% AH
A @] A FLHE ARAHAE BYdh
GaAs 7189 71€71Ze] AW % ZE X9
A AZTEE A #LFHG oS BgHe
&4 H#E (carbon-containing species)®] ¢
(incorporation)®] #&l7l HE GaAs FWd A9
As #tgle] Az AZEH HHE $ gl (100
1B M As ARl F oY Rl Ao o4
A% = e wEd 11DA 7I18dM As A e
g Ao Relzx A o A¥H o ad
1914 71&712ko} (1000914 (11DA %oz 7%
oA F£E (11DAY A& AARZ & 79 ¥
g2 Aol o8 d¥HE As AEyg FH U=
st AAA @k weky sige 71 g7)zte] F42
As #Aelze ®Bi FHEY HUd&ol TLEI,
2 A3 (11DA ZEog N%e 718717 AR
$& JFFEE F2EA ok 10003 11DAY
Mol AFEEE olF  Hog Holed, 537
650 ColA (10009 A% AFE=st ¢ 10°
omT*REY wEd, (11DASY ATE=E
ok oo o] =gkt olgt L EAE o/ 83W
(100083 (11DA Bo 2 Hed GaAs 7|18 $9
S2EYE NS AFANHEE o, AF Fo o
W&o Fyugos pdz HAZY HE (p-i
H3e Y & Ut} o} el & W A4
of osf FHWEoR p-i HEE YHY + Yo
vz ey dolNg e FALAE A 9
AFAT 72 £4£373 gol W agddgez
AqHE 4 o BE 5 & Aot} [46,15]
29 2014 GIDA BelA9 AFEEE T =
*& olFEY F/F tE A ZadE EHE
wHelth @BIDAGA HTFEY & Y9 Frte
(B1DA HelA AR (kink) A F7t Wa &
2 FUE9 F7t2 d9E & slvh GaAs 7)#o
A 2" (step)d] BEE GIDA "M AY =zt
[915]. 2gln Az Ax A9 zgd v)&Eg
o & ¢ gesg 3IDA HelA A A3z #
gx Ad 3o 29 394 B £ dxel A2 A
golA As Aele F A 2d A o8 2
FHol Atk @atA (31DA BN % A=A A
de 274H g4 FUd 3 718 MA e, o
2 9% ATFES GIDANA & L o]FH



A Z7e, mEld AFEEE (1000944 (11DA
2 A4E A2 GIDANAN & ngoez F7t
e 71&71 49 &S A 28y (21DA
do HAexred Wl wE FFEEd Wie
olg g &4 HAAE B 127 394 & F
Axol GINAET ol QIDAAME & UE
o] A=A g ARG [9,15] wekA (211)ACNA

271 * . . . . . . .

@ adsorbed C or As

@ hs

a8 3. 21DA =& (B1DA GaAs 7|¥9 EH
A dede A2 A, 8 48 Ga A4,
AL 94& As #E, W A 942 As E
= g Aol
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Fig. 5. Hole concentration of C-~doped GaAs e-

pilayers as a function of offset angle

with varying V/II ratio from 10 to 60
at a fixed growth temperature of 600 C.
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