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ABSTRACT

The InP crystals have been grown by modified synthesis solute diffusion (SSD) method and its
properties have been investigated. The crystals have been grown by lowering the crucible quartz for
growth in the furnace and crystal growth rate is 1.8mm/day. The lattice constant a, of the grown
crystals is 5.867 A. Etch pits density along growth direction of crystal changes from 3.0 x 10° em™

of first freeze part to 6.7 x 10° em™?

of last freeze part and the radial direction of wafer shows

nearly uniform distribution. The resistivity and the carrier concentration of the grown crystals are

143 x 107 Q-cm, 7.7 x 10° em™®

10K, the radiation transitions

at room temperature, respectively. In the photoluminescence at
are observed by the near band

edge recombination, a pair

recombination due to Si donor - Zn acceptor and its phonon replica in the InP. The activation

energy by Zn diffusion in undoped n-InP crystals is 1.22eV.
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Fig. 1. Schematic diagram of the equipment for

InP crystal growth by modified synthe-
sis solute diffusion(SSD) method and
temperature profile in the furnace.
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Fig. 2. X-ray diffraction pattern of InP crystal.
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Fig. 3. Etch pits density variation on the crystal
growth direction.
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Fig. 4. Etch pits density as a function of radial

direction.
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Fig. 5. Resistivity(a), carrier concentration(b),
electron mobility(c) distribution as a
function of radial direction
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950

1000

4E Atole] AAFo|tE” o] WABT} 37.7meV
olgflo] X% F AT AAPRAELE MIgBRoz
FE eddd Sio] e ¥ F9d FE&5d A

2t InPulol A el BEEERA AF YEehue
Zn7h A JAE T FEE AFA)Y &=
y-A Ay 4 AAdFgeltt F Fa vtz ol
AAF Fae 29 deiAd IR gy FHa
o] LO¥®®= —‘izﬂ(rephca 341] A}, tipHE
o] WA Zo] tail FEo] <

tipFa-e] AA o] tail -‘?—%E’_E} o Sdde o

N

TMq'

o)
=

o
o7t Z41‘

o

%" 72 InPoll tist ZnEHibAlS
& UEhd Ro2A, Zn FHASE
o wet AegrHor FrEldon EEE Znvt
EEE il ded 843 AvAE 1
o] SSDYeR HAAZ BeEe] HtHA &
P9} # vi gk

1E-9 [
s @ Conventicnal SSD
B Modified SSD
3 K
= SRR
E 1E10F  m
) [ 5
| @] .
e W
25
Z s,
S . .
é’ 1E-11 2 galey) . '._"
= F W 122 :
| ® 128
1E_12 2 L 1 L 1 2
0.95 1.00 1.05 1.10 1.15
1000/T (K )

a3 7. InPWA Zn EaAIF e 2EEA.
Fig. 7. Temperature dependence of the diffusion
coefficient for Zn in InP.

1.20



3, XRD, AFELE £¥, A7H 44 2 F
ﬁi}@ 4Ae zAEch A Ee) 18mm<el A4
AAEEE 1.8mm/dayoll Al #HHe] Aol dAH
b AAAE ass 5.867ACUT AAIELEE
AQHHF & Wgoz 32 x 100 em oA 67 x
10° Cmfzﬁ}x] wadm, EANgeRE A Hd
3 Exs ngnh BEEe] HriHA 848 InPZE

14

2eofA] 143 x 10 Q-cm, 7.7 x 10° ¢m o)

o Aeod ndelgd: wAGH Aelel B Ei

;9 ﬁ

. 10Ke &5oflA] HAF FRujyia AHE
de oA W= —‘%901 o I B e B o )
sk Holgt ko E9le] 8 mulet Zn AKNE ¢

sfele] ab AAT L ol
4

U
W Fim mATE
} o

Epyich B4Eo]l HEH R @S n-InPAA ol
A zne] Az, #dAF fuAs 122V ol
o,
* B oTE 192dE AR WEA 2
[ T4 Aol os] FhEAL.

023
1. STohno and AKatsui, “X-ray Topographic

Study of Twinning in InP Crystals Grown by
The Liquid Encapsulated Czochralski Tech-
nique”.  JCryst.Growth,, Vol 74, pp.362-374
(1986).

EKuhota, A.Katsui and Y.Ohmori, "Growth
Temperature and Phosphorus Vapor Depen—
dencies of Si Incorporation into InP Crystals
in the Solution Growth Processes”., J.Cryst.
Growth., Vol 82.PP737-746(1987)

K.Gillessen, A.J.Marshell., “Growth of InP

Crystals by Synthesis, Solute Diffusion
Method”., J.Cryst.Growth., vold44, pp.6>1-652
(1977)

H7] A Y 28352 Vol8, No. 3, May 1995,

4. F.Moravec, JNovotny., “Improved SSD
Growth of InP Single Crystals”, J.Cryst
Growth, vol.52, p.679-683 (1981)

5. EKubota and K.Sugii.,“Growth of InP Single

Growth  Rate  Controlled
Synthesis, Solute Diffusion  Technique”.,
J.Cryst.Growth., vol.68, p.639-643 (1984)

6. K.Akita, T.Kusunoki, SKomiya and T.
Kotani, “Observation of Etch Pits Produced in
InP by New Etchants”, JCryst.Growth,,
vol.46, pp.783-787 (1979)

7. L.].van der Pauw., “ A Method of Measuring
Specific Resistivity and Hall Effect of Discs

Crystals by

of Arbitrary Shape”., Philips Reaserch
Report., vol.13, p.1-8 (1959)
8. A.Hooper, B.Tuck and A.J.Baker., “Diffusion

of Zinc in Indium Phosphide at 700C".,
Solid-State Electronics., Vol.17, pp. 531-538
(1974)

9. % BAE ¥
HARE Y
(1992)

10. M.Bugajski and W.Lewandowski.,
ration-dependent absorption and photolu-

0

, 2 e “Sulfurt A7FE InP
3" $8Ea]. Vol5 ppo79-585

i

“Concent-

minescence of n-type InP”., J.Appl. Phys.
Vol.57,pp.521-530 (1985)

11. BM. Basol and V.K.Kapur, Appl. Phys.
Lett., 54, 1918 (1989)

12. SP. Grindle and C.W. Smith, Appl. Phys.
Lett., 35, 24 (1979)

13. S.J. Kim and HB. Im, Thin Solid Film,

214,194 (1992)

14. ASTM  diffraction data:
Properties of Selenized CulnSe2 Thin Films”
Card No.23-209

15. F.J. Pern, A. Mason, J. Dolan,
Noulfi,
Film Program Meeting”, pl45

"Preparation and

and R.
of the Polycrystalline Thin
(1989)

"Proc.



=& 0884 SSDYY A% mPAR 43— 84, A4E, 53, A4

S Ve

584
19674 129 194, 1909 F2diztu
o AAAE TR £, 199249 F
e ARAZFEE B, 3
A 5 A9 AAARFEE iy,

2Lk
19659 19 2294 19919 Fedigu
2o AAARTHY 5. 1994 #8
et Ywoegl EU(AA. 1993
19959 LGAAREDTL FUATY
A Fedsa AARRIL w4
34

297

AAAETH LT,

=

53
1935 2% HY4. 19679 AAY T
o 2g%d 24, 1965 dAG A
4 2T FAAA. 19814 dAH
ol Fesa E()shutAL. 1982
g o3 golE-Aue FEATL 2
etz 19959 dA FEdde Fd

Ha

L |

19564 99 1194, 1814 F&d) 34
AAAE T £9. 1949 § digg
ANz 2. 19889 F
Wae  ARAETER  EAFY).
199%5¢ @4 faddde AaFsts



