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Abstract

Ternary semiconductor AlGai \Sb crystals which have energy gap of 0.7¢eV~16 eV at room
temperature according to the composition ratios were grown by the vertical Bridgman method. The
characteristics of the crystals were investigated by XRD, HRTEM and Hall effect. The lattice
constants of AlGar «xSh crystals were varied from 6.096A to 6.135A with the composition ratio X.
The Hall effect of the AlGa; Sb crystals were measured by van der Pauw method with the
magnetic field of 3 kilogauss at room temperature. The resistivities of Te-doped AlLGar \Sb crystals
were increased from 0071 to 5 £-cm at room temperature according to the increment of the
composition ratio x. The mobilies of Al:Ga: «Sb crystals varied with the composition ratio x resulted
in the following three different regions of GaSb-like (0<x<0.3), intermediatc (0.3=x=0.4) and
AlSb-like (0.4=x=1).
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Fig. 1. GaSb-AISb psuedobinary phase diagram.
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Fig. 2. X-ray diffraction pattern of the

AlLGa; «Sb with composition ratio.
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Fig. 3. The lattice constant of Al:Gai xSb with
composition ratio.
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Table 1. The lattice spacing of AliGar «Sb with
composition ratio.

EX N din | dww | doo | don | daw | dan | deo
XRD |3.547 |3.067|2.164|1.842 | 1525 | 1.402 | 1.245
TEM |3523|3.051 | 2.153 | 1.845 | 1.530 | 1.392 | 1.239
xo0 JCPDS | 35203048 | 2.156 | 1.838 | 1.524 | 1.399 | 1.244
A% | 008 | 009 | 0.14 | 0.38 | 0.40 | 0.50 | 0.40
- | XRD |3542|3064 2062|1841 | 1526 1400|1245
0.1 | TEM |3527|3.048|2.152 | 1.843 | 1.528 | 1.395 | 1.242
L. | XRD |3580(3083 2160|1842 1527 1397|1242
0.2 | TEM |3548 |3.052|2.152 | 1.841 | 1527 | 1.396 | 1.242
L | XRD |3580(3083|2.176|1849 | 1.551 1407 |1.249
03 | TEM |3567|3.063|2.168 | 1.843| 1536 | 1.403 {1247
’(‘); XRD |3561|3.067 2167|1847 | 1529 | 1.401 | 1.247
.. | XRD |3536(3.141121631843| - |1.401|1245
06 | TEM |3536|3.052 2160 |1.847 | 1.536 | 1.401 | 1.241
’(‘) 7: XRD |3535|3.165|2.161 | 1.841 | 1524 | 1.400 | 1.249
’(() g XRD |3551]3.136 2157|1845 1408 | 1.249
KRD |3557|3067 (2169|180 - | -
x = 1| JCPDS |3.540(3.060|2.169 | 1.850 | -
#6048 | 023 ] 0 | 0




(a)

(b}

1. HRTEM2.2 #23 AlGar «Sh(x=0.1)

ALE
23,
(a) olml Al (F4E : HFAT
(b) 3 HAE
Photo 1. ALGar «Sb(x=0.1) crystals observed by
HRTEM.
{a) image (Arrow : Dislocation
(b) diffraction pattern

29 4F AlGa Sbe FAd we HAHFE
Vel Aow zAe x7t 09 GaShel A% 02
O-cm o141, #Holal A x=040] el =
¢huks] wlM o] Frraklon, =AWl x7h 1
AlSbel A9 5 Q-cm vt

23 5% AlGa xSbe FAo wWE olFkE
e Roeg zAguld G2 o)gREE HME OE
HAe] A dger FRHAAANE AL U7 A
=3 ,

A 49 AFgHoly oA A& 3= 0=x
<039 =4 dderz zAw x7t 7l w2
o=t AME FastArh of FAAME Wik
el iz AEe]Eel MEMe '#F(valley) &
Aaleg olFEvt Au¥er uE Z””]"ﬂ ‘ﬂl
& zA vedz, 2ge A6t S

A3k Sl oA WA HHE $24 BER AN
TN SNA S SN AREE BENLENNS SNNMLEREE NERLENNN RS
L 4
o E
3 -m ]
3 u-u-® ]
—_ y a-® ]
§ t n-" 1
o~
§ v E e E
= [ ] 3
Z s 3
=3 3 -
v !
L]
&gt pe 3
3 3
L 4
JUPR N PN TR SUUPURE ENV MO
Y 02 C4 08 o8 10
GaSb Composition ratio [x AlSb
a8 4 =AY W& AlLGay (Shel vl
Fig. 4. The resistivity of ALGa \Sb with com-
position ratio.
500 T T T !
0 |- -\. .
% X0 - -1
T :
2 .
= 1 wm-u-u n i
100 b / .
o 'ENTUEES RO DU ISR R 1
00 02 04 o8 08 10
GaSb Composition ratio [ x] AISb

a3 5 zAHe mE
Fig. 5. The mobiliity

position ratio.

AlGar Sb8 °] &5,
of AlGar «Sb with com-~

7N &l
A=
GddezA

gk ZAgul e

em/V - sec oA 98

o) ol o of| A1

o]

of 1 7]
Z7tel
em™/V - sec7hHA 7—331 A adh
= HAEdgd dir AjelEel :3b XFEAbol 9
vl A& ol ® zolo} o uwe] EASA =t
upabd zAdwle] E7hel tiEo] o A el 7h
Hastez ol¥Evt FA3 4.5]-741 g,
olglst @Ae M-VEH 24 =AY GaAs WPy

s DLz
ull ==

e



ALGa <As SolA % #F=HUTtT B

A 99L& AN 04<x<10 ¢ Fgeo=
A AeojEol XF EAFEE olF=s FFH
o2 zon xAH7F 1=AISH 77ty Feol ub
2 A A9 EvdAd £ g3 e
o] Atdto] 74 BB R¥ o]ETE 98 eV - sec
ol 4 152 em™/V + sec 7hx] Z7babAl "ok o) @
AFHE FE olux] M=st A Moy ol 713

dolPor Wapt: WYL x-042Ho] EAT
S @ ddn
4.8 E

sz vz ez nd AlGa Sb AEE
A x=0 oA x=17t% H3AA FGFste] H2H
el 54 HAvH BEAHE ZARAY A FE
AlGa; «Shel AATAHI 5L ZAEr A
XRDet n®dls FHAAE9EE AE3HEI
van der Pauwig o2 Zhzte] zAgd wE n 43
W olExE EHA3HC

1. XRD& =43 AlGa; Sb AAS A¥H<
Zinc blendeT®& H AT}

2. n¥ET B dxdvALR HH5 WikA
AaHes T3 YT AlLGa Sb AAel 4FH

R =

Jujof whel M3

6.096 A (x=0)~6.135

4, i"é“]ﬂ x=03914 x=04% ZF7}ge] e}
o] 5 =7} 268 cm*/V-secl A 98em’/V-seco 2 F
HagtorA HAFPHHAAN BFHH
W 313} = crossover pointE 24 AT

Wzn 4o §old 43
Fde) AlLGa Sb AHE Bk
AE7) Fo 2324 $80| s
299, AlGa; xSb 24 4T 54
olgol e Hez suud.

1. Y. Nagao, T. Hariu, and Y. Shibata, IEEE

Trans. Electron. Devices. ED-28, pp. 407,

(1981)

231

9.

10.

11.

12.

13.

14.

16.

17.

18.

19.

A7 AAARZ 834 Vol. 10, No. 3, March 1997,

F. J. Reid, R. D. Baxter, and S. E. Miller, J.
Electrochem. Soc. Vol. 113, pp. 713, (1966)

Akira
Phys.

Tokuzo Sukegawa, Takao Hiraguchi,
Tanaka, and Minoru Hagino, Appl.
Lett., Vol. 32, pp. 376, (1978)
A. Joullie, R. L. Aulombard, Mater. Res. Bull.,
Vol. 14, pp. 349, (1979
Toshiaki Kagawa and George Motosugi,
J. Appl. Phys., Vol. 18, pp. 2317, (1979)
F. Capasso, A. L. Hutchinson, P. W. Foy, C.
Bethea, and W. A. Bonner, Appl. Phys. Lett.
Vol. 39, pp. 738, (1981)
H. Munekata, T. P. Smith and L. L. Chang, J.
Vac. Sci. Technol. Vol. B7, pp.324, (1989)
Pai~Yong Wang, J. F. Chen, W. K. Chen, J.
Crystal Growth, Vol. 160, pp. 241, (1996)
S. Basu and P. Barman, J. Vac. Sci.Technol.
B10, pp. 107, (1991)
David Wood, “Optoelctronic Semiconductor
Devices”, Prentice-Hall, Inc., Englewood
Cliffs, pp.152-157, pp. 293-294, (1994)
Robert K. Willardson, Harvey
"Compound Semiconductors”, Champman &
Hall, Ltd.,, Reinhold Publishing Corporation,
Vol 1., pp.10-11, 187-193, (1962)
L. M. Forster and J. E.Scardefield, ].
Electrochem. Soc., Vol. 117, pp. 354, (1970)
L. ]. van der Pauw ; Philips Res. Rep., Vol.
13, pp. 1, (1960)
M. L. littlejohn , J. R. Hauser, T. H. Glisson,
D. K. Ferry and J. W. Harrison, Solid State
Electronics, Vol.21. pp.107, (1978)

Jpn.

L. Goering,

K. Sugii, H. Koizumi and E. Kbota, J. Elec.
Mat., Vol. 12, pp.701, (1983)
E. Fred Schubert , “Doping in III-V

Semiconductdrs”, AT&T Bell Lab., pp. 202-
206, (1993)

H. M. Macksey, N. Hononyak, Jr., R. D.
Dupis, J. C. Campbell & G. W. Zack, J.
Appl. Phys., Vol. 44, pp. 1333, (1973)

T. Kato, A. Shimizu, & T. Ishida, J. Appl
Phys., Vol. 13, pp. 1481, (1974)

M. G. Cradford & W. O. Groves, Proc. IEEE,
Vol. 61, pp. 862, (1973)



