—324— %32 Bridgman ol 9% CdTe ©d% 4o B8 A7 -01F7 - Y% - WEL
QM

=

i

IR

2] Bridgman

oA 7<4 2] z}oﬂ 3t

Holl ]k CdTe
A

A Study on the CdTe Single Crystal Growth by Vertical Bridgman Method

Jong-Ki Lee, Wook Kim, Hong-Koo Baik

Abstract

The single crystal of CdTe was grown by modified 6 zone Bridgman method under the
conditions of excess Te and excess Cd. To prevent the constitutional supercooling, the
crystal growth was done under the temperature gradient of 17 C /cm in front of the
solid /liquid interface and the growth rate was 3mm /hr. The grain morphologies and the
growth mechanism were investigated in excess Te and excess Cd conditions.

The grain size of excess Te crystal was increased with an increase of the distance from
the tip but, in the case of excess Cd crystal, single crystal was not obtained because of
the cavities due to the excess Cd vapors so that the grain size was not increased with an
increase of the distance from the tip. In addition, the growth of single crystal of CdTe
was done with repeated necking ampoule. It was found that the necking had no effects on
the grain selection because the cavities trapped in the necking portion acted as

heterogeneous nucleation sites.
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Schematic diagram of modified 6 zone
Bridgman apparatus with temperature con-
troller and moving system.
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Fig. 8. Effect of necking on the grain selection in
the case of single crystal growth without

seed crystal.

o g JER AT, Fig 8ol A B o] necking
AdlE 2R AT wagid B AAAR
9] 7}&37) A3 E D E3) neckingoll 23] A373o)
Jlmetsle A& 44 WFT necking 1918
T Agte]| 892 et AAEE Blolnt

T3} neckingS AR A 2 H 9dx AHZE
o A A &% 7}tk W. C. Dash¥ &
neckings ©|83ld A7}t gle Si AH S €<
vkl Gel?, GaAs!V, InP1?, GaP!¥, AlWY,
Cul® o 249 2¥E vud v vk,

B AFqMe #Y Te 21 A4 AdAA
necking & A A&t x] - 7o Fig.50] B
Hpo} gro] AA o] o gRE 29.7mmAH g 9]

L
T
4

Fig. 9. Photo of crystal surface after

(56)

Ao F9 Ze AARYol BAHGLLEE o
& 2 A3 Y (minor grain) S 2> A A Bt
o &%Fo2 A At CdTed] H2ARS €7
95t AT AW 2o2HE 25mmse}
50mme] X W74 3mme] neckings 234 A]
3t Ao Ao 7] Te dRAZZAT T3
17Cc/cm9 =72 3mm /hre] AZAEER
AR 34 PstHu
B Aprzag 9L neckingS AA3F CdTe
ZA 9] necking o] F 2] EHALAE Fig.99 J&}
Wy Fig. 1091 necking® 9w+ i3t o
™ A1RS JeER A} Fig.9 2 Fig. 1080 2 5-E
A4 £ dxo] Y Te THYANE &3
necking®] 1 259 #Y Te 2@ A= 24
necking 9o A 7127 A HASFE U
F AUt o] AL A5 AYPF A 2%
72 7FE3HE F< Cdol 1A fAHER §§
Cdo] A&#e] ¥ HEd "X &3l5of 7t=pet
o} necking H¢ o] o) CdxHo] AR o
2ot} & ARG xR 2x7t AeHTA
necking©] Sl A $ol& 249 dH3E 7
3t 29 o & (natural convection) 7} 2 A €]
bulk % gollA+= &olstA ZAyE Aot bulk F
o] 77} necking o= IS FA Z3}
o] necking F9o] WA &a¥ Cdol <3 3
Cd z7o] A= By Cd 2= 2ol 7127}
AR 7] dFEolt}, o] 7|E R It 7Y
O-] o
O

=1

oy 2

Teo] 273t A necking®] E#t: A3 4& F
Qo @3] neckingsS FAZAIZIA & 7

g
S0 Watal CdTed B4 S 277t ol

Aot

PR
e
: %0 wé%%ﬁ%
SRR S 3 S gﬁ‘%%
X it e e
o
3’?;-%\1 A
e
: i
2
.8.-

**ofs\"

oS

b, Sy i
S

< g
& Q‘Q
@&S =0 gt S

-
i S

=

2

5

4
e SN i
5 »%6?&3%‘%«33 %

X
S

the second necking portion,



FZEA 10 A A 4 3(1990.8)

FF 2 53]

—331 -

@ (b

Fig. 10. Grain morphologies of magnified necking
portions, f{a);First necking(25mm from
tip), (b) ; Second necking (50mm from {ip.

™

necking oA FA = 7|E7F E4d A

A =2 3}%0}04 Czochralski®oiv} O, C.

A A Elt= necking®] g3+ 3§ 7

SAE T welA, CdTes}t o] 7o

Z A 2] neckingoll o3 EF < &

71918 A = necking #HE X3t SBZA

23] R Y3 &332 T AEE nec

Agted ol sl S8 HASE ¢

A= o 0].9_6'1- é‘-% }Hﬂq =

10 = O
T ARG,

o=

1 E DR Y a St 23l A 2 Fol 3 H
] &)

C
=
o

N
=

o
l
g

tS e e nSZ —-o 4y %

ook o

tlo

o, L
= rf'
- B

oldel AP B3l thet pe ARG A

Imme] CdTe ZAHAAAA] 17C /cme] &
A0

7]. ﬂz%zﬂcﬂ S 3 Al3dLo E.g—].oq

LI = 1 (e}

310

T -

o oX, lﬂﬁ
iﬁ-ﬂ')'__,o\u‘,
o 2 H

oS,

.
X
o
19

do Cdoll &3t F7i¢t
o ﬁ%LHTOH 7137} A E o
How oz By I Cd 21L&
to| = A 38R S & T UAUTH
Te 2749 7% Cd S7149] stz
Z|EdrA o) A Foll wel AR A o] db
o A2A o] Bo2RE 17.7mm oA+
AA o] dojH oy o|25FH SaAHE 3

ofN

>
—
["_._.

ol

—‘—4

s n2
3.

o o
o,
ON

L2 o0 my alt

O

foal g Holoo W

o ol exgH] ¥ 3mm /hre) 23A

(57)

% % gl9ieh

necking 9]¢ ZA] 9]
o] 3+ Cd 7]34 uLxg <=1
dolFH o, o]ZFE neck-
ing 2] 7523%@@,34% A SHA] 2 UT)

%7

E AT 19899 E Fa ArAfiol d74
ol ofsted 3E Ao AAR, oo FA}
= Ejdth

2102 3
1. S. Sen, W, H. Konkel et al.
Growth, 86(1988) 111—117
2. S. L. Bell, S. Sen: J. Vac. Sci. Technol.,
A391), Jan /Feb, (1985) 112—115
3. A. Muranevich, M. Roitberg, E. Finkman
: J. Crystal Growth, 64(1983) 285—290
4. K. Zanio : Semiconductors and Semimetals
—Cadmium Telluride Vol 13, Academic
Press, New York, (1978)9
5. B. Chalmers : J. Metals, (1954) 519—532
6. J. W. Rutter:Liquid Metals and Soidifi-
cation, American Society for Metals, Cl-
eveland, (1958) 257 —260
7. M. McLean : Directionally Solidified Materials
for High Temperature Service, The Metal So-
ciety, (1983) 107 —146
8. C. D. Brandle : Crystal Growth, 2nd ed.,
B. Pamplin(Ed), (1980)275—295
9. W. C. Dash :J. Applied Physics, 30(1959)
459—460
10. B. Okkerse : Phillips Tech. Rev., 21(1959)
340—341
11. A. Steinemann, V. Zimmerl:]J. Phy.
Chem. Solids, 28(1967) 81—83
12. Y. Seki, 1. Matsui:J. Applied Physics,
47(1976) 3374—3375
13. P. J. Roksnoer : J. Crstal Grqwth, 40(1977)
6—8
14. S. Howe, C. Elbaum: Phil. Mag., 6¢1961)
1227 —1229
15. H. Fehmer, W. Welhoff : J. Crystal Gro-
wth, 13(1972) 257 —260

:J. Crystal



