
J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0 1 6 2   4 6 7  

B 1  

Publication  number: 

EUROPEAN  PATENT  SPECIFICATION 

Intel.4:  C  30  B  27/02,   C  30  B .29 /40  Date  of  publication  of  patent  specification  :  27.12.89 

Application  number:  85106369.3 

Date  of  filing:  23.05.85 

(Sj)  Device  for  growing  single  crystals  of  dissociative  compounds. 

(S)  Priority:  25.05.84  JP  104438/84 Proprietor:  Research  Development  Corporation 
of  Japan 
5-2,  Nagatacho  2-chome 
Chiyoda-ku  Tokyo  (JP) 
Proprietor:  Mitsubishi  Metal  Corporation 
No.  5-2,  Ohtemachi,  1-chome  Chiyoda-ku 
Tokyo  100  (JP) 

Date  of  publication  of  application: 
27.11.85  Bulletin  85/48 

Publication  of  the  grant  of  the  patent: 
27.12.89  Bulletin  89/52 

Inventor:  Tomizawa,  Kenji 
1-380-38,  Yoshinocho 
Ohmiya-shi  Saitama  (JP) 
Inventor:  Sassa,  Koichi 
2-12-3,  Miyoshicho 
Fuchu-shi  Tokyo  (JP) 
Inventor:  Shimanuki,  Yasushi 
399-16,  Kawashima 
Hasuda-shi  Saitama  (JP) 

Designated  Contracting  States: 
DEFRGB 

References  cited: 
EP-A-0159113 
DE-A-1  934369 

Representative:  Dipl.-lng.  Schwabe,  Dr.  Dr. 
Sandmair,  Dr.  Marx 
Stuntzstrasse16 
D-8000  Munchen  80  (DE) 

CM 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 

Lli 



EP  0  162  467  B1 

Description 

The  present  invention  relates  to  a  device  for 
growing  single  crystals  of  a  dissociative  com- 
pound  which  are  especially  suitable  for  the  pro-  s 
duction  of  the  substrates  for  both  high  speed  and/ 
or  optical  devices. 

Conventionally,  highly  dissociative  compound 
semiconductors,  such  as  GaAs  single  crystal,  are 
produced  by  the  Horizontal  Bridgeman  method  10 
(hereinafter  referred  to  as  the  HB  method)  or  by 
the  Liquid  Encapsulated  Czochralski  method 
(hereinafter  referred  to  as  the  LEG  method).  These 
conventional  methods,  however,  have  the  follow- 
ing  disadvantages  and  cannot  sufficiently  meet  is 
the  following  requirements. 

For  instance,  round  semi-insulating  (100) 
wafers  which  are  free  from  dislocations  and  have 
a  high  purity  and  a  uniform  resistance  are  desired 
for  use  in  IC  substrates.  However,  the  HB  method  20 
is  disadvantageous  in  that  since  an  ingot  with  a 
<111>  direction  is  grown  in  a  quartz  boat,  the 
ingot  must  be  cut  into  wafers  at  an  angle  of  54.7° 
with  respect  to  the  growing  direction  of  the 
crystal  and  then  the  wafers  must  be  cut  out  into  a  25 
round  shape,  when  the  semi-insulating  wafers  are 
requested.  A  further  disadvantage  is  in  that  it  is 
difficult  to  grow  a  single  crystal  with  a  high  purity 
due  to  the  contamination  of  Si  from  the  quartz 
boat,  as  compared  to  the  LEC  method.  30 

On  the  other  hand,  the  LEC  method  is  advan- 
tageous  in  that  crystal  growth  in  a  <100>  direc- 
tion  can  be  readily  achieved  and  since  B2O3 
covering  the  surface  of  GaAs  melt  acts  as  a  getter 
for  depriving  Si  contained  in  the  melt,  it  is  easy  to  35 
grow  single  crystals  with  a  high  purity.  It  has  been 
recognized  that  in  order  to  obtain  semi-insulating 
crystals,  it  is  very  important  to  maintain  the  GaAs 
melt  in  a  proper  composition.  However,  in  the 
conventional  LEC  method,  it  is  very  difficult  to  40 
precisely  control  the  composition  of  the  melt 
placed  below  the  B2O3  layer  during  the  course  of 
growing  and  an  unfavourable  reduction  in 
resistance  is  apt  to  occur  due  to  an  unwanted 
compositional  change  in  the  melt.  For  this  reason,  45 
it  is  highly  desirable  to  develop  an  improved 
method  for  controlling  precisely  the  composition 
of  the  melt  throughout  the  growing  process 
whilst  retaining  the  ability  of  B2O3  as  a  getter. 

As  an  improvement  of  the  LEC  method,  a  new  so 
method  and  apparatus  for  growing  crystals  in  an 
arsenic  atmosphere  has  been  proposed  in  Japan- 
ese  patent  laid-open  No.  55  —  80796. 

The  new  method  has  an  advantage  that  it  is 
possible  to  provide  a  wafer  having  a  crystal  defect  55 
density  reduced  to  the  same  or  lower  level  as 
compared  with  the  HB  method,  but  dis- 
advantageously  the  method  cannot  successfully 
control  the  composition  of  the  GaAs  melt  during 
the  course  of  growing  process,  as  in  the  case  of  60 
the  usual  LEC  method,  because  As  cannot  enter 
the  melt  through  a  B2O3  layer. 

Within  the  earlier  European  application 
EP—  A—  0159113  (published  23.10.1985)  a  device 
for  growing  single  crystals  of  a  dissociative  com-  65 

pound  is  described  with  a  volatile  component  gas 
of  said  dissociative  compound  sealed  at  a  con- 
trolled  pressure  in  a  heated  growth  chamber  in 
which  single  crystals  are  pulled.  This  proposed 
device  comprises  a  crucible  which  in  use  contains 
a  melt  of  said  dissociative  compound  and  con- 
tains  also  dividing  means  in  use  penetrating  into 
the  melt  for  dividing  at  least  the  surface  area  of 
the  melt  into  an  uncovered  portion  and  a  portion 
which  is  covered  with  B2O3.  With  this  proposed 
device  the  dividing  means  are  comprised  of 
locally  fixed  dividing  means.  However,  if  the 
dividing  means  are  fixed,  many  problems  arise. 
For  example,  a  means  fixed  on  to  the  sidewall  of 
the  growth  chamber  results  into  the  risk  that  the 
end.  of  the  dividing  means  is  exposed  above  the 
melt  surface,  when  the  surface  level  of  the  melt 
lowers.  A  molten  B2O3  would  then  have  the 
possibility  to  spread  out  and  finally  will  cover  the 
entire  surface  of  the  melt.  Therefore  with  this 
proposed  device  a  composition  control  cannot  be 
successfully  made.  On  the  other  hand,  if  the 
dividing  means  are  performed  so  as  to  extend 
down  to  the  bottom  of  the  crucible  then  reaction 
between  GaAs  is  not  successfully  proceeded  and 
the  formation  of  GaAs  becomes  unstable  making 
the  compositional  control  very  difficult. 

It  is  therefore  an  object  of  the  present  invention 
to  eliminate  the  above  disadvantages  encoun- 
tered  in  the  prior  art  and  older  devices,  and 
particularly  to  provide  a  device  for  growing  single 
crystals  of  a  dissociative  compound  wherein  melt 
of  the  dissociative  compound,  such  as  GaAs,  is 
partially  sealed  with  a  B2O3  layer  and  is  main- 
tained  in  an  appropriate  composition  by  control- 
ling  the  pressure  of  a  volatile  component  gas 
contained  in  a  sealed  growth  chamber.  The  B203 
layer  covers,  for  example,  the  central  or  peri- 
pheral  portion  of  the  melt  surface,  but  not  the 
entire  surface  of  the  melt,  whereby  As  is  allowed 
to  enter  the  melt. 

According  to  the  present  invention,  there  is 
provided  a  device  for  growing  single  crystals  of  a 
dissociative  compound  with  a  volatile  component 
gas  of  said  dissociative  compound  sealed  at  a 
controlled  pressure  in  a  heated  growth  chamber 
in  which  said  single  crystals  are  pulled,  compris- 
ing  a  crucible  in  use  containing  a  melt  of  said 
dissociative  compound  and  containing  dividing 
means  in  use  penetrating  into  the  melt  for  divid- 
ing  at  least  the  surface  area  of  the  melt  into  an 
uncovered  portion  and  a  portion  which  is  covered 
with  B2O3,  wherein 

a)  said  dividing  means  comprises  a  partition 
pipe  which  in  use  is  floated  in  the  melt  and 

b)  said  partition  pipe  has  a  smaller  density  than 
the  density  of  the  melt  of  said  dissociative  com- 
pound. 

By  the  device  of  the  present  invention,  the  melt 
composition  of  the  source  material  can  be  pre- 
cisely  controlled  and  thereby  the  aimed  single 
crystals  can  be  readily  obtained  without  any 
detrimental  contamination  and  dislocation 
problems.  The  crystals  grown  by  the  device  of  the 
present  invention  have  satisfactory  semi-insulat- 
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inlet  pipe  9  extends  into  the  GaAs  melt  12  through 
the  plate  13.  In  such  an  arrangement,  the  most 
part  of  the  GaAs  melt  12  is  covered  with  the  B2O3 
layer  7. 

5  Preferably,  the  foregoing  partition  pipe  6  is 
positioned  concentrically  relative  to  the  crucible  5 
containing  the  melt  12  therein,  but  this  is  not 
critical.  As  shown  by  the  As  inlet  pipe  9  in  Fig.  3, 
the  partition  pipe  (or  cylinder)  is  not  always 

10  required  to  be  situated  concentricallyi 
Although  the  quantity  of  the  GaAs  melt  12  is 

reduced  as  GaAs  crystals  are  pulled  up  and  the 
surface  level  of  the  melt  12  is  also  lowered,  the 
surface  of  the  GaAs  melt  12  is  not  entirely  sealed 

is  with  the  B2O3  layer  7,  because  the  partition  pipe  6 
floating  on  the  melt  12  is  also  lowered  with 
lowering  the  surface.  In  other  words,  since  the 
melt  is,  in  part,  open  to  an  arsenic  gas  sealed  in 
the  growth  chamber  3  throughout  the  crystal 

20  growth  process,  the  arsenic  gas  can  enter  the 
melt  through  the  un-sealed  portion.  Therefore,  it 
is  possible  to  properly  control  the  composition  of 
the  melt  12  by  regulating  the  pressure  of  an 
arsenic  gas  contained  in  the  sealed  growth 

25  chamber  3. 
Further,  the  B2O3  layer  7  also  effectively  acts  as 

a  getter  to  deprive  silicon  from  the  melt  12  during 
the  entire  crystal  growth  process  and,  thus  any 
contamination  problem  due  to  silicon  can  be 

30  removed  by  controlling  the  quantity  of  the  B2O3 
layer  7.  Still  further,  since,  in  the  embodiments  of 
the  present  invention  shown  in  Fig.  1  and  3,  the 
B2O3  layer  7  is  situated  in  contact  with  a  growing 
crystal  while  retaining  an  uncoated  portion  for 

35  allowing  arsenic  gas  to  enter  the  melt  12,  it  is 
possible  to  avoid  any  detrimental  effect  due  to  the 
convection  currents  of  arsenic  gas  in  the  vicinity 
of  the  solid-liquid  interface  of  the  growing  crystal. 

In  such  a  manner,  single  crystals  with  a  <100> 
40  direction  can  be  readily  grown  and  thereby  the 

desired  round-shaped  wafers  with  a  <100>  direc- 
tion  can  be  produced  in  a  high  yield  without 
requiring  any  complicated  and  extra  procedure. 
Further,  since  the  B2O3  layer  7  functions  as  an 

45  effective  getter,  high  purity  single  crystals  can  be 
easily  obtained.  Further,  the  present  invention 
enables  the  compositional  control  of  the  melt 
during  the  growing  process,  which  has  not  been 
realized  by  any  conventional  LEC-type  method, 

so  and  whereby  provides  semi-insulating  crystals 
having  an  excellent  uniformity  in  resistivity. 

Additionally,  since  the  single  crystal  of  the 
present  invention  is  grown  in  an  arsenic  atmos- 
phere,  an  unfavorable  arsenic  escape  from  the 

55  surface  of  the  crystal  can  be  easily  prevented 
during  the  growing  process  even  under  a  low 
temperature  gradient.  Further,  it  is  possible  to 
maintain  the  proper  composition  of  GaAs  and 
achieve  the  growth  of  crystals  free  from  disloca- 

60  tions. 
As  described  previously,  the  present  invention 

eliminates  disadvantages  associated  with  the 
conventional  LEC  method  while  retaining  the 
advantages  of  the  method  and  makes  possible 

65  the  crystal  growth  of  dissociative  compounds, 

ing  properties  which  render  them  especially 
desirable  for  use  as  substrates  of  high  speed  and/ 
or  optical  devices,  in  which  the  previously  men- 
tioned  difficulties  experienced  in  the  LEC  method 
commonly  practiced  can  be  successfully  over- 
come  while  retaining  the  advantages  of  the  same 
device. 

Further  improved  embodiments  of  the  device  of 
the  present  invention  are  resulting  from  the 
claims  2  to  6. 

Brief  Description  of  the  Drawings 
By  way  of  preferred  embodiments  and  to  make 

the  invention  more  clear,  reference  is  made  to  the 
accompanying  drawings  in  which: 

Fig.  1  shows  a  schematic  cross-sectional  view 
of  an  embodiment  of  an  apparatus  of  the  present 
invention; 

Fig.  2  is  a  cross-sectional  view  showing  a 
modified  way  of  covering  GaAs  melt  surface  with 
a  B2O3  layer;  and 

Fig.  3  is  a  sectional  view  showing  another 
modified  way  of  covering  GaAs  melt  surface  with 
a  B2O3  layer. 

Detailed  Description  of  the  Preferred  Embodi- 
ments 

An  apparatus  used  for  the  growth  of  single 
GaAs  crystals  will  be  now  described  in  detail,  by 
way  of  example  only,  with  reference  to  the 
accompanying  drawings. 

In  the  apparatus  shown  in  Fig.  1,  a  growth 
chamber  3  for  sealing  a  dissociative  gas  is  so 
disposed  in  a  metallic  vessel  1  that  it  is 
surrounded  by  heaters  2.  A  pull  shaft  10  having  a 
single  crystal  seed  8  and  a  crucible  5,  supported 
by  a  shaft  1  1  and  containing  GaAs  melt  12  therein, 
are  disposed  in  the  growth  chamber  3.  A  cylindri- 
cal  partition  pipe  6  having  a  flange  is  floated  in  a 
such  manner  that  its  lower  end  is  immersed  in  the 
GaAs  melt  12  and  a  B2O3  layer  7  covers  the 
surface  of  the  GaAs  melt  12  in  the  inside  of  the 
partition  pipe  6.  The  flange  is  provided  in  order  to 
prevent  the  partition  pipe  6  from  moving  or 
turning  over  and  is  so  designed  as  to  allow  an 
arsenic  gas  to  enter  the  melt  12. 

The  single  crystal  pull  shaft  10  and  the  crucible 
supporting  shaft  11  extend  through  the  top  and 
bottom  walls  of  the  metallic  vessel  1  and  the 
growth  chamber  3,  as  shown  in  Fig.  1.  Penetrating 
portions  of  the  growth  chamber  3  allowing  both 
shafts  10  and  11  to  pass  therethrough  are  sealed 
with  a  B203  seal  4.  The  single  crystal  pull  shaft  10 
and  the  crucible  supporting  shaft  11  are  so 
designed  to  rotate  in  opposite  directions  to  each 
other,  as  shown  by  arrows. 

Figs.  2  and  3  are  views  illustrating  other  var- 
iants  for  covering  the  surface  of  the  GaAs  12  in 
the  crucible  5  with  the  B203  layer.  The  variants 
shown  in  Fig.  2  is  for  covering  the  GaAs  melt  12 
with  the  B2O3  layer  7  in  the  area  outside  of  the 
cylindrical  partition  pipe  6.  In  Fig.  3,  a  plate  13 
which  has  a  hole  at  its  central  portion  and  is  made 
of  the  same  material  as  the  partition  pipe  6  is 
disposed  on  the  GaAs  melt  12  and  an  arsenic  gas 
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such  a  GaAs,  with  satisfactory  properties  for  use 
in  the  substrates  of  high  speed  and/or  optical 
devices. 

Hereinafter,  the  present  invention  will  be 
explained  with  reference  to  the  detailed  examples  5 
which  follows. 

Example  1 
In  the  apparatus  shown  in  Fig.  1  the  growth 

chamber  3  made  of  gas-tight  ceramic  was  w 
employed  for  sealing  an  arsenic  gas  and  500  g  of 
Ga  was  charged  into  a  PBN  crucible  5.  The 
cylindrical  partition  pipe  6  having  a  flange  at  the 
periphery  thereof  was  concentrically  mounted 
onto  the  crucible  5  in  such  an  arrangement  that  a  is 
hole  of  the  partition  pipe  6  is  positioned  at  the 
center  of  the  crucible  5.  B2O3  was  placed  inside 
the  partition  pipe  and  550  g  of  As  was  placed  in 
some  place  in  the  growth  chamber  3  away  from 
the  crucible  5.  After  the  growth  chamber  3  and  the  20 
metallic  vessel  1  were  evacuated,  the  growth 
chamber  3  was  sealed  and  then  the  PBN  crucible 
5  was  heated  to  melt  the  charged  Ga  and 
B2O3.The  BZO3  was  melted  inside  the  partition 
pipe  6  to  form  the  BZO3  layer  7.  25 

Then,  the  growth  chamber  3  was  heated  to  a 
temperature  of  at  least  610°C  and  an  arsenic  gas 
was  brought  into  contact  with  Ga  melt  at  the  area 
in  which  the  Ga  melt  was  not  covered  with  the 
B2O3  layer  7,  whereupon  As  gas  was  absorbed  30 
into  the  Ga  melt.  Under  such  conditions,  an 
arsenic  pressure  controlling  furnace  was  heated 
at  618°  C  and  a  single  crystal  seed  8  with  a  <100> 
direction  was  brought  down  through  the  B2O3 
layer  7  to  bring  it  into  contact  with  the  GaAs  melt.  35 
A  single  GaAs  crystal  was  grown  by  pulling  up. 
The  dislocation  density  (the  number  of  disloca- 
tions  per  unit  area)  of  the  single  crystal  was  less 
than  500/cm2  and  the  crystal  exhibited  excellent 
semi-insulating  properties.  40 

Example  2 
In  the  embodiment  shown  in  Fig.  2,  the  growth 

chamber  3  made  of  gas-tight  ceramic  was 
employed  as  in  Example  1  and  800  g  of  Ga  was  45 
placed  in  the  PBN  crucible  5.  A  carbon  cylinder 
coated  with  PBN  was  disposed  as  the  partition 
pipe  6  in  the  crucible  5  so  that  its  hole  was 
positioned  at  the  center  of  the  crucible  5.  B2O3 
was  placed  on  the  Ga  surface  in  the  outside  of  the  50 
partition  pipe  6  and  900  g  of  As  was  placed  in  a 
location  away  from  the  crucible  5.  A  single  GaAs 
crystal  was  pulled  up  in  the  same  manner  as 
Example  1. 

The  single  crystal  thus  obtained  had  a  disloca-  55 
tion  density  of  1000/Cm2  and  exhibited  semi- 
insulating  properties. 

Example  3 
In  another  growing  process,  the  growth  eo 

chamber  3  made  of  gas-tight  ceramic  was 
employed  as  in  Example  1  and  100O  g  of  Ga  was 
charged  in  the  PBN  crucible  5.  A  carbon  pipe 
coated  with  PBN  was.  disposed  as  the  arsenic  gas 
inlet  pipe  9  and  B2O3  was  placed,  as  shown  in  Fig.  65 

3.  The  pipe  9  was  fastened  to  the  thin  plate  13 
having  a  hole  at  its  central  portion  so  as  to  stably 
float  on  the  GaAs  melt  1  2.  1  1  00  g  of  As  was  placed 
in  some  appropriate  place  away  from  the  crucible 
5.  A  single  GaAs  crystal  was  pulled  up  in  the  same 
manner  as  Example  1. 

The  single  crystal  thus  obtained  had  a  disloca- 
tion  density  of  500/cm2  and  exhibited  excellent 
semi-insulating  properties. 

In  the  above  described  embodiments,  only 
GaAs  was  taken  as  a  representative  of  dissocia- 
tive  compounds,  but  the  present  invention  is  not 
limited  to  GaAs.  The  device  of  the  present  inven- 
tion  is  also  applicable  to  other  dissociative  com- 
pounds,  for  instance,  arsenic  compounds  such  as 
InAs,  and  phosphorus  compounds  such  as  InP  or 
GaP  with  excellent  results  similar  to  those  in  the 
case  of  GaAs. 

As  previously  described,  the  present  invention 
readily  provides  single  crystals  of  dissociative 
compounds,  such  as  GaAs,  exhibiting  semi- 
insulating  properties  required  as  substrates  of 
high  speed  and/or  optical  devices,  in  a  high  yield 
with  a  significantly  reduced  dislocation  density. 

Also,  if  needed,  impurities  can  be  doped,  as  in 
the  case  of  the  ordinary  LEC  method. 

Claims 

1.  A  device  for  growing  single  crystals  of  a 
dissociative  compound  with  a  volatile  component 
gas  of  said  dissociative  compound  sealed  at  a 
controlled  pressure  in  a  heated  growth  chamber 
in  which  said  single  crystals  are  pulled,  compris- 
ing  a  crucible  in  use  containing  a  melt  of  said 
dissociative  compound  and  containing  dividing 
means  in  use  penetrating  into  the  melt  for  divid- 
ing  at  least  the  surface  area  of  the  melt  into  an 
uncovered  portion  and  a  portion  which  is  covered 
with  B2O3,  wherein 

a)  said  dividing  means  comprises  a  partition 
pipe  (6)  which  in  use  is  floated  in  the  melt  and 

b)  said  partition  pipe  (6)  has  a  smaller  density 
than  the  density  of  the  melt  of  said  dissociative 
compound. 

2.  A  device  according  to  claim  1,  wherein  said 
partition  pipe  (6)  is  a  cylindrical  partition  pipe  and 
is  floated  in  use  in  such  a  manner  that  its  lower 
end  is  immersed  in  said  dissociative  compound 
and  a  B2O3  layer  (7)  covers  the  surface  of  the 
dissociative  compound  (12)  in  the  inside  of  the 
partition  pipe  (6). 

3.  A  device  according  to  claim  2,  wherein  said 
partition  pipe  (6)  has  a  flange  at  the  upper  end 
thereof. 

4.  A  device  according  to  claim  1,  wherein  said 
partition  pipe  (6)  is  a  cylindrical  partition  pipe  and 
is  floated  in  use  in  such  a  manner  that  its  lower 
end  is  immersed  in  said  dissociative  compound 
and  a  B2O3  layer  (7)  covers  the  surface  of  the 
dissociative  compound  (12)  in  the  outside  of  the 
cylindrical  partition  pipe  (6). 

5.  A  device  according  to  claim  1,  wherein  said 
partition  pipe  is  plate-like  performed  and  is  dis- 
posed  in  use  of  said  dissociative  compound,  said 
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6.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspriiche,  bei  der  die  zersetzbare  Verbindung 
eine  GaAs-Schmelze  ist. 

Revendications 

1.  Dispositif  de  croissance  de  monocristaux 
d'un  compose  dissociable  comprenant  un  gaz 
composant  volatil  dudit  compose  dissociable 
enferme  de  fagon  etanche  et  sous  upe  pression 
controlee  dans  une  chambre  de  croissance  chauf- 
fee  dans  laquelle  lesdits  monocristaux  sont  tires, 
comprenant  un  creuset  contenant,  en  utilisation, 
une  masse  fondue  dudit  compose  dissociable  et 
contenant  des  moyens  de  subdivision  penetrant, 
en  utilisation,  dans  la  masse  fondue  pour  subdivi- 
ser  au  moins  I'aire  de  surface  de  la  masse  fondue 
en  une  portion  non  couverte  et  en  une  portion 
couverte  par  du  B203,  dans  lequel: 

a)  ledit  moyen  de  subdivision  comprend  un 
tube  de  separation  (6)  qui,  en  utilisation,  flotte 
dans  la  masse  fondue,  et 

b)  ledit  tube  de  separation  (6)  presente  une 
densite  plus  faible  que  la  densite  de  la  masse 
fondue  dudit  compose  dissociable. 

2.  Dispositif  selon  la  revendication  1,  dans 
lequel  ledit  tube  de  separation  (5)  est  un  tube  de 
separation  cylindrique  et  flotte,  en  utilisation,  de 
maniere  que  son  extremite  inferieure  soit  immer- 
gee  dans  ledit  compose  dissociable  et  qu'une 
couche  de  B203  (7)  recouvre  la  surface  du  com- 
pose  dissociable  (12)  a  I'interieur  du  tube  de 
separation  (6). 

3.  Dispositif  selon  la  revendication  2,  dans 
lequel  ledit  tube  de  separation  (6)  comprend  une 
bride  a  son  extremite  superieure. 

4.  Dispositif  selon  la  revendication  1,  dans 
lequel  ledit  tube  de  separation  (6)  est  un  tube  de 
separation  cylindrique  et  flotte,  en  utilisation,  de 
maniere  que  son  extremite  inferieure  soit  immer- 
gee  dans  ledit  compose  dissociable,  et  une 
couche  de  B2O3  (7)  recouvre  la  surface  du  com- 
pose  dissociable  (12)  a  I'interieur  du  tube  de 
separation  cylindrique  (6). 

5.  Dispositif  selon  la  revendication  1,  dans 
lequel  ledit  tube  de  separation  est  realise  sous 
forme  d'une  plaque  qui  est  disposee,  en  utilisa- 
tion,  sur  ledit  compose  dissociable,  ladite  plaque 
(13)  etant  munie  d'un  tube  d'entree  de  gaz  (9) 
s'etendant,  en  utilisation,  a  travers  ladite  plaque 
(13)  jusque  dans  ledit  compose  dissociable. 

6.  Dispositif  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  lequel  ledit  compose 
dissociable  est  une  masse  fondue  de  GaAs. 

plate  (13)  is  provided  with  a  gas  inlet  pipe  (9) 
extending  in  use  through  said  plate  (13)  into  said 
dissociative  compound . .  

6.  A  device  according  to  one  of  the  preceding 
claims,  wherein  said  dissociative  compound  is  a 
GaAs  melt. 

Patentanspriiche 

1.  Vorrichtung  zur  Zuchtung  von  Einkristallen 
aus  zersetzbaren  Verbindungen,  wobei  eine  fliich- 
tige  Gaskomponente  der  zersetzbaren  Verbin- 
dung  bei  einem  geregelten  Druck  in  einer  beheiz- 
ten  Wachstumskammer  dicht  eingeschlossen  ist, 
in  welcher  die  einzelnen  Kristalle  gezogen 
werden,  mit  einem  Tiegel,  der  bei  Gebrauch  eine 
Schmelze  der  zersetzbaren  Verbindung  und  eine 
Aufteileinrichtung  enthalt,  die  bei  Gebrauch  in  die 
Schmelze  eintaucht,  urn  zumindest  den  Oberfla- 
chenbereich  der  Schmelze  in  einem  nicht  bedeck- 
ten  Abschnitt  und  einen  Abschnitt  aufzuteilen,  der 
mit  B2O3  bedeckt  ist,  wobei 

a)  die  Teilungseinrichtung  ein  Trennwandrohr 
(6)  aufweist,  welches  bei  Gebrauch  auf  der 
Schmelze  schwimmt,  und 

b)  das  Trennwandrohr  (6)  eine  kleinere  Dichte 
als  die  Dichte  der  Schmelze  der  zersetzbaren 
Verbindung  hat. 

2.  Vorrichtung  nach  Anspruch  1,  bei  der  das 
Trennwandrohr  (6)  aus  einem  zylindrischen 
Trennwandrohr  besteht  und  bei  Gebrauch  derart 
schwimmt,  daS  sein  unteres  Ende  in  die  zersetz- 
bare  Verbindung  eingetaucht  ist  und  eine  B203- 
Schicht  (7)  die  Oberflache  der  zersetzbaren  Ver- 
bindung  (12)  an  der  Innenseite  des  Trennwan- 
drohres  (6)  bedeckt. 

3.  Vorrichtung  nach  Anspruch  2,  bei  der  das 
Trennwandrohr  (6)  an  seinem  oberen  Ende  einen 
Flansch  aufweist. 

4.  Vorrichtung  nach  Anspruch  1,  bei  der  das 
Trennwandrohr  (6)  aus  einem  zylindrischen 
Trennwandrohr  besteht  und  im  Gebrauch  derart 
schwimmt,  daB  sein  unteres  Ende  in  die  zersetz- 
bare  Verbindung  eingetaucht  ist  und  eine  B2O3- 
Schicht  (7)  die  Oberflache  der  zersetzbaren  Ver- 
bindung  (12)  an  der  AulSenseite  des  zylindrischen 
Trennwandrohres  (6)  bedeckt. 

5.  Vorrichtung  nach  Anspruch  1,  bei  der  das 
Trennwandrohr  plattenformig  ausgebildet  ist  und 
im  Gebrauch  in  der  zersetzbaren  Verbindung 
angeordnet  ist,  wobei  die  Platte  (13)  mit  einem 
GaseinlaBrohr  (6)  ausgestattet  ist,  welches  bei 
Verwendung  durch  die  Platte  (13)  in  die  zersetz- 
bare  Verbindung  ragt. 
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