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Abstract

When GaAs single crystals are grown by LEC me-
thod, a serious problem is that longitudinal twins are
often generated. The growth axis is changed from.
(100) to (221) direction by logitudinal twin. In this
experiment, 3 inch GaAs single crystals, having
(100) growth axis, were grown by LEC method. Str-
iations and edge facets generated during crystal gro-
wth, were observed by SPW photo—etching. Relatio-
nship between striations and edge facets was studied.
Instability of their generation was the cause of gener-
ation of longitudinal twins.

The shape of striations was changed with the gro- .
wth conditions such as crystal diameter and melt v-
olume. In the region of crystal edge, there was the
microscopic fluctuation by the instability of melt con-
vection. Edge facets consisting of {111} plane devel-
oped well in the region which striation were convex
to the melt. Because the angle between striation and
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{111] edge facet decreased in that region.

Longitudinal twins were generated on the crystal s-.

urface at the (110) direction which is perpendicular
to the growth axis. These were generated by unstabl-
e melt convection and propagated in the crystal as c-
rystal grew. Longitudinal twins were generated when
regrowth rate was very fast after {111} edge facets
were remelted. So, in order to supress the generation
of longitudinal twin, abrupt change of melt convecti-
onmust be prohibited.
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Fig. 1. (a) Photograph and (b) schematic diagram‘of high pressure
LEC Puller.
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Fig. 2. Photographs of 3 inch (100) GaAs crystals pulled by LEC

method.
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Fig. 3. Photograph showing the longitudinal twins in (100) GaAs
crystal.
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Fig. 11. Optical micrographs showing the fluctuation of striations
near the edge of (100) GaAs crystal ; (a) in case of 80mm
diameter and (b) 60mm diameter.
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Fig. 12. Optical micrographs showing the generation of twins.
Longitudinal twin was generated (a) by reqrowth without
facets after remelting, and (b) by facet generation after re-
growth

A A} Ao

d A& =BT 100 4 9
A dojidr}, o] e ZH
"°] ] 2B Z edge {a-
L 2E]a wE QLT i
ol {111} edge facet Bel M H3o] W7k HAA
ZagARo) dAstes Aeg nyAT. Figl2(b)
E(a)9 TYT AL AXe B AHo] Y=
e SRR, =780 2 edge facet’t 2EH

%, A edge facet A (C)SHA edge facet®] ¥

%

)
o
ind
o
*lN
l‘E .
4z 2

3

Aol ALgH7] Ao edge facet(A)TE b
Aoz nHHh
Z, Fa2d e gAFe WEe o) 3o

3’4'2001 01—3.011’}'—“,

(1) ARl BE23 JAZHAA edge facet

=

e
o

23| %)

L Ee]
(2) FANF FALH WEol 23] edge faceto]
AYEATA] A &§
(3) A &5 ZHEHANAN W2 £ 2 edge fa-
cet®] AA-dglol AAF
{4) edge facete] )443
olFel (3) F2 (4)9] AAANA FHEA ol Ml
Hol 2 Z o] Wil o3 wAsHTt
ol#l g T M-S U7 YA E edge |-
acet?] A& oA st At
€]
_\?__

lo

o ¥

ks

Edge facet+
HAHo] &

mrlr
E 2 g

(2)4el & 5 A%o] *
28 7 dgslmg, il AABE
2E5HA 3 ek o o 7] 253k
37198, £749) N AEEE Fols A9, 24
ZH B A9 o A 273 ) Al (grain
boundary)8] el ol t} g7l A9 A
7t \h? =& (3)0) A Azl L=
g S A WA, o]
LECH GaAs®) 528 Aedzel 37h8
z2dgna ga 5 . kA edge facet
9] AL Brinsitha Di, edge facet®]
¥YG AT} 2Pl B8e) A oA
e AN F 2R A%
Al e 9% slE e 2% A &tA st of
gy,

A

_C'o?ri_“‘]
rﬂ.\_om

al
<
=

fo MRt 4y

@,

Q
=

o Ir oﬁ

=

=
AN
i,

[

rSl

i

o
ol

]-——il’

= o}

vl

LECHel 23] (100
G@Z%& QAN o,
1 221 = v AT
et——] A Adoel #& shoulder°ﬂ A
(100) A% 54.7°8 o] Fr vi2F3] A=
th. Z2ax A w772 dF7ay] 98 SPW
photo-etching®ll 218l striation®} edge facet 8%
o]% ﬁtﬂ—g}.gaq, _._1:})%}2-]_,] H‘-/lg ‘l\:]]
o] BetA o] W striation® edge facet®] EUAA
A g el et
B AgN A A3 GaA
houlderol A= H3E 2=
4 oEHurt x 24
WA A &g

3 d
108 &
&

s ©H A9 striation s-
ATt bodyoll e &
7ol Wslel] wat 443

— ) A A striation FENS

Z]
2]



LECY GaAs wtd 44l 3+

Hal7t Aok, Edge facetys AAFHEANA stria-
tion®] Fee} FA S FAHe] AR shoulderoll
A] striation®] EE28) 2 A, striation®} {111} edge -
acet ZtE7t FolA] 7] w ol edge facet”} 2 &gt
3t .

LECHeIA 277012 &) 3]8 = .%@u}l
2ol A7l AR
Heoly, FE4HEL A §8€ Q‘“E"”‘"ﬂ"i wif
£% = edge facet®] A4 glo]l A=A, edge
facet’t A A= HHANA L4 sA)

w2t S e g AdAsty] sl e
dge facet®] StA® AT Aol Q3 HY, 01%
HAaA = FANFE LA gsle ok gt

- g

#l

Ho

1) T.R.AuCoin et al.,
59(1979)

2) AEA A et al., (LA PEHAOGRRE L 7
8 Z 03" (P #8),1, p.1(1988) T A &

3) C.G.Kirkpatrick et al., “Semiconductor and Se-
mimetal”’(R.K.Willardson ed.), 20, p.157 Acade-
mic Press. Inc.(1984)

Solid State Technol.,22,

1

f—
o
o
nE
O:

4) T.Katsumata, T, Fukuda, Semiconductor World
6, 75(1985)

5) R.N.Thomas et al., *Semiconductor and Semim-
etal”(R.K.Willardson ed.), 20, p.1, Academic Pre-
ss. Inc.(1984)

6) B.T.Lee et al., Appl. Phys. Lett., 57, 346(1990)

7) J.R.Carruthers and A.F.Witt. “Crystal Growth
and Characterization”(R.Ueda ed.), p.107 North
Holland Publ(1975)

8) T.Abe, J.Crystal Growth, 24/ 25,

462(1974)
9) A.F.Witt et al.,
787(1974)

10) K.Morizana et al.,
292(1966)

11) C.Z.Lemay, J. Appl. Phys.,34, 439(1963)

12) T.P.Chen et al., J.Crystal Growth, 103,
243(1990)

13) E.1.Givargizov et al., “Modern Crystallogr-
aphy III : Crystal Growth”(A.A.Chemov e-
d.), p-208 (1984) Springer.

14) A.S.Jordan et al., The Bell System Tech.J.,
593(1980) ’

J.Electrochem.Soc., 121,

J. Electrochem.Soc., 113,

A2 15



