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Description 

This  invention  relates  to  an  apparatus  for  treating 
silicon  wafers  in  an  acid  bath  according  to  the  pream- 
ble  of  the  main  claim.  Such  an  apparatus,  which  5 
enables  the  acid,  for  example  nitric  or  phosphoric 
acid,  to  be  raised  to  a  high  temperature  (in  this 
example,  90°C  and  160°C  respectively)  is  well  known 
from  the  art.  The  wafers  are  then  immersed  in  the  hot 
acid,  for  example  to  remove  the  impurities  deposited  10 
on  them  during  the  various  operations  to  which  they 
have  been  subjected,  and  in  particular  to  define  on 
said  wafers  the  electrical  tracks  previously  applied  by 
known  methods.  An  apparatus  much  used  for  the 
aforesaid  purposes  comprises  a  quartz  tank,  on  the  15 
outside  of  which,  i.e.  on  the  quartz,  there  are  fixed  flat 
electrical  resistors.  The  assembly  formed  in  this  man- 
ner  is  enclosed  in  a  further  outer  tank  of  plastics  ma- 
terial,  generally  polypropylene,  insulation  material 
then  being  inserted  in  the  interspace  between  the  two  20 
tanks.  The  feed  cables  for  the  electrical  resistors  pro- 
ject  from  the  apparatus  formed  in  this  manner. 

The  thus  formed  apparatus  is  inserted  into  known 
process  benches,  also  known  as  wet  hoods  and  gen- 
erally  in  the  form  of  large  polypropylene  tanks  to  which  25 
suction  is  applied  and  which  contain  all  the  equipment 
required  for  the  aforesaid  purposes.  After  leaving  the 
hot  acid  bath  the  wafers  undergo  further  treatment 
such  as  rinsing  with  deionized  water  or  further  attack 
with  cold  acid.  The  wet  hood  contains  all  the  equip-  30 
ment  for  such  treatment  and  provides  the  necessary 
safety  for  the  operator  and  facilitates  the  use  of  said 
equipment. 

The  described  construction  suffers  however  from 
considerable  drawbacks.  Firstly,  inserting  an  acid-  35 
containing  tank  into  an  outer  propylene  tank  means 
that  the  tank  assembly  defined  in  this  manner  has  to 
be  sealed.  The  seal  (generally  of  silicone  resin)  is  exp- 
osed  both  to  the  acid  vapour  and,  on  occasions,  to  the 
acid  itself  should  this  overflow  from  the  quartz  tank,  40 
with  obvious  resultant  inconvenience.  In  addition  the 
current  flowing  through  the  resistors  results  in  the 
generation  of  heat  which  heats  the  air  contained  in  the 
interspace  between  the  two  tanks,  whereas  the  cool- 
ing  of  this  air  (when  the  resistors  do  not  carry  current)  45 
creates  a  suction  action  through  the  microfissures 
which  inevitably  appear  particularly  in  the  seals.  After 
a  short  time  this  suction  action  leads  to  corrosion  of 
the  resistors.  This  means  that  said  resistors  have  to 
be  replaced,  the  replacement  being  done  in  the  work-  50 
shop  after  withdrawing  the  two  tanks  from  the  hood. 
The  hood  has  therefore  to  be  non-operational  for  long 
periods  because  the  replacement  requires  all  the 
acids  to  be  removed,  even  from  other  nearby  tanks, 
and  the  tanks  carefully  rinsed.  The  electrical  feed  55 
cables  passing  through  the  hood  are  also  withdrawn 
because  they  are  integral  with  the  tanks  on  account 
of  sealing  problems. 

The  same  procedure  has  to  be  carried  out  when 
the  resistors  need  to  be  replaced  not  because  of  cor- 
rosion  but  because  they  have  reached  the  end  of  their 
life,  which  is  not  unlimited. 

Other  apparatus  are  available  commercially  for 
treating  wafers  in  an  acid  bath  using  resistors 
immersed  in  the  acid  by  insertion  into  the  quartz  tank 
from  above  so  they  rest  on  the  base  of  said  tank. 

Although  this  construction  solves  the  resistor  rep- 
lacement  difficulty  of  the  aforesaid  apparatus,  these 
heater  elements  are  still  subject  to  the  problem  of  acid 
corrosion,  even  though  it  has  been  sought  to  remedy 
this  by  inserting  the  resistors  into  protective  sheaths, 
advantageously  of  teflon.  In  any  event  such  a  method 
is  complicated  because  of  the  need  to  provide  ade- 
quate  support  for  the  resistors  and  insulation  for  the 
conductors  which  power  them,  and  it  also  results  in  a 
reduction  in  the  useful  area  of  the  tank  mouth. 

An  object  of  the  present  invention  is  to  provide  an 
apparatus  for  treating  wafers  in  an  acid  bath  which 
obviates  the  drawbacks  of  existing  apparatus. 

A  particular  object  of  the  present  invention  is  to 
provide  an  apparatus  of  the  said  type  in  which  the  pos- 
sibility  of  contact  between  the  acid  or  acid  vapourcon- 
tained  in  the  quartz  tank  and  present  in  the  wet  hood, 
and  the  resistors  which  heat  said  acid  is  reduced  to  a 
minimum  (substantially  eliminated). 

Afurther  object  is  to  allow  simple  and  safe  resistor 
replacement  without  the  need  to  empty  the  tank  of 
acid  and  to  halt  the  operation  of  the  wet  hood,  such 
replacement  being  always  necessary  for  the 
aforesaid  reasons. 

These  and  further  objects  which  will  be  apparent 
to  the  expert  of  the  art  are  attained  by  an  apparatus 
according  to  the  preamble  of  the  main  claim  and 
whose  inventive  features  result  from  the  characteris- 
ing  clause  of  the  main  claim  . 

FR-A-2623357  discloses  an  heating  element  for 
heating  water  in  medical  equipments.  This  element 
includes  an  armoured  electrical  resistor. 

The  latter  is  inserted  in  a  first  tubular  glass  duct 
closed  at  one  end,  and  both  the  resistor  and  the  first 
tubular  glass  duct  are  inserted  in  an  outer  glass  duct 
also  closed  at  one  of  its  end. 

The  heating  element  of  the  state  of  the  art 
includes  means  to  joint  the  two  tubular  duct  and  to 
seal  the  interior  of  them. 

This  known  art  does  not  teach  nor  suggests  the 
provision  of  quartz  ducts  in  an  acid-containing  quartz 
tank  for  receiving  heating  elements. 

The  present  invention  will  be  more  apparent  from 
the  accompanying  drawing,  which  is  given  by  way  of 
non-limiting  example  and  in  which: 

Figure  1  is  a  front  perspective  view  of  the 
apparatus  according  to  the  present  invention, 
with  an  acid  tank  extracted  from  the  process 
bench; 
Figure  2  is  a  perspective  view  of  a  tank  of  the 
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device  according  to  the  invention,  with  some 
parts  shown  in  exploded  view; 
Figure  3  is  a  detailed  perspective  exploded  view 
of  a  rear  part  of  the  process  bench  of  Figure  1  ; 
Figure  4  is  a  section  on  the  line  IV-IV  of  Figure  3, 
but  with  the  apparatus  in  use. 
With  reference  to  said  figures,  the  apparatus  for 

treating  silicon  wafers  in  an  acid  bath  according  to  the 
invention  comprises  a  tank  1  advantageously  of 
entirely  quartz  construction  for  containing  the  acid  to 
be  heated  and  in  which  the  wafers  are  immersed.  Said 
tank  1  is  arranged  to  be  inserted  into  appropriate 
seats  2  in  a  known  process  bench  or  wet  hood  3  which 
contains  all  the  known  equipment  required  for  treating 
the  wafers  (not  shown). 

According  to  the  invention  the  tank  1  ,  in  proximity 
to  its  base  or  bottom  4,  comprises  tubular  ducts  5  (four 
in  number  in  the  example  described  herein)  of  quartz 
construction,  which  are  closed  at  one  end  6  and  which 
open  at  their  other  end  7  into  one  side  8  of  said  tank 
1.  Said  tubular  ducts  5  are  of  substantially  conical 
shape  in  those  portions  which  are  outside  the  tank  1 
near  their  apertures  7,  whereas  they  are  of  substan- 
tially  cylindrical  shape  in  those  parts  5A  contained 
within  the  tank.  Specifically,  said  ducts  5  are  posi- 
tioned  transversely  within  said  tank  and  are  secured 
to  the  tank  1  for  example  by  welds  6A  and  7A  made 
in  known  manner  at  said  ends  6  and  7  of  the  ducts  5 
(see  Figure  4  in  particular)  by  deposition  of  quartz 
weld  material. 

In  the  base  4  of  said  tank  1  a  port  9  is  provided 
for  discharge  of  the  acid  after  suitable  dilution  with 
water.  Said  port  or  discharge  port9  is  provided  for  this 
purpose  with  a  discharge  valve,  not  shown. 

Finally  inside  the  tank  1,  resting  on  its  bottom, 
there  is  positioned  a  quartz  base  structure  1  0  com- 
prising  support  elements  11  and  cross-members  12 
on  which  the  usual  baskets  (not  shown)  carrying  the 
wafers  to  be  treated  rest. 

The  choice  of  quartz  as  the  material  of  construc- 
tion  of  the  tank  1  and  of  all  members  which  come  into 
contact  with  the  acid  contained  in  said  tank  is  due  to 
the  fact  that  this  is  the  only  material  which  can  remain 
in  contact  with  said  acid  (generally  heated  to  a  tem- 
perature  close  to  or  greater  than  100°C)  without 
undergoing  corrosive  reaction. 

Elements  13  for  heating  the  acid  present  in  the 
tank  1  are  inserted  into  the  tubular  ducts  5  through 
their  apertures  7.  Said  heating  elements  1  comprise 
electrical  resistors  14  contained  in  quartz  casings  or 
sheaths  15  which  are  provided  in  a  substantially  inter- 
mediate  position  with  a  collar  16  to  be  housed  in  a 
lead-in  17  provided  around  the  apertures  7  of  the 
ducts  5  on  the  side  8  of  the  tank  1  ,  which  is  preferably 
the  rear  side.  Said  lead-ins  17  are  advantageously  of 
conical  shape  to  facilitate  the  insertion  of  the  sheaths 
into  the  ducts  5.  Said  lead-ins  1  7  also  prevent  any  acid 
which  may  overflow  from  the  tank  entering  the  ducts 

5.  For  this  reason  the  ducts  5  are  closed  at  their  ends 
6  to  prevent  the  creation  of  turbulence  which  could 
draw  acid  vapour,  always  present  under  the  wet  hood 
3,  into  said  tubular  ducts  5. 

5  There  is  a  small  clearance  between  the  sheaths 
1  5  and  the  walls  of  the  duct  5  to  prevent  these  parts 
adhering  together,  with  corresponding  difficulty  in  ext- 
racting  the  element  13.  Such  adhesion  could  occur 
due  to  possible  contact  between  acid  vapour  and  the 

10  sheaths  15  surrounding  the  resistors  14,  and  which 
because  of  the  high  temperature  of  said  sheaths 
when  the  resistors  14  are  powered  could  result  in  par- 
tial  welding  together  of  the  contacting  parts  (collars  16 
to  lead-ins  17  and  tubular  ducts  5  to  sheaths  15). 

15  In  addition,  contact  between  the  acid  and/or  acid 
vapour  and  the  hot  sheaths  1  5  always  results  in  partial 
surface  pulverization  when  these  lattercool,  so  reduc- 
ing  their  mechanical  strength. 

As  stated,  all  these  problems  are  obviated  by  the 
20  provision  of  the  lead-ins  17,  the  collar  16,  the  closed 

ends  6  of  the  ducts  5,  and  the  sheaths  16. 
Every  quartz  sheath  1  5  is  at  least  partly  enclosed 

by  a  sheath  18.  Starting  from  that  end  18A  facing  the 
tank  1,  said  sleeve  18  contains  an  annular  seal  ele- 

25  ment  50  such  as  a  normal  silicon  rubber  O-ring,  and 
an  insert  51  comprising  two  elements  52  and  53  which 
close  together  in  the  manner  of  a  shell  onto  the  sheath 
1  5,  to  both  act  as  a  further  seal  for  the  sheath  and  to 
lock  it  in  position. 

30  Specifically,  each  element  or  shell  52  and  53 
comprises  seats  54  and  55  for  receiving  and  retaining 
the  free  flared  end  56  of  the  sheath  15  and  a  normal 
connector  57  for  the  electrical  feed  cables  20  to  the 
resistor  14  present  in  the  sheath  15  concerned.  Both 

35  the  sleeve  18  and  the  insert  51  are  constructed 
advantageously  of  polyvinylchloride  (PVC)  in  order  to 
properly  resist  the  acid  vapour  with  which  said  ele- 
ments  could  come  into  contact. 

Finally,  the  sleeve  1  8  is  closed  at  that  end  1  9  dis- 
40  tant  from  the  said  end  1  8A  by  a  seal  member  or  plug 

60  screw-connected  to  said  sleeve  and  from  which 
said  electrical  cables  20  emerge.  On  one  end  61  ,  said 
plug  60  comprises  means  for  engagement  between  a 
nut  21  and  locking  nut  22  which  cooperate  to  clamp 

45  the  cable.  The  plug  60  is  also  of  PVC,  the  cables  20 
being  advantageously  covered  with  a  sheath  62  of  tef- 
lon  or  other  material  suitable  for  protecting  said  cables 
20  from  any  contact  with  acid  fumes. 

The  sleeve  18,  its  contained  elements  50,  51,  and 
so  the  plug  60  seal  the  sheath  1  5  and  prevent  any  seep- 

age  into  it  of  the  acid  vapourwhich  develops  within  the 
hood  3  during  the  treatment  of  the  wafers.  Such 
vapour,  which  is  also  prevented  from  seeping  into  the 
sheaths  18  by  the  usual  suction  present  under  the 

55  hood  3,  could  in  fact  corrode  the  resistor  14  of  the 
heating  element  13,  with  obvious  consequences. 

The  particular  construction  of  the  tank  1  and  heat- 
ing  elements  13  means  that  these  latter  can  be  ext- 

3 
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racted  from  the  tank  when  said  elements  13  need  to 
be  replaced,  without  having  to  empty  the  tank  of  the 
acid. 

To  allow  this  extraction  without  having  to  remove 
the  tank  1  from  the  wet  hood  3  or  empty  it  of  its  con-  5 
tained  acid,  there  is  provided  in  the  rear  wall  25,  in  cor- 
respondence  with  the  apertures  7  of  the  tubular  ducts 
5  of  the  tank  1  ,  one  or  more  apertures  26,  for  example 
in  the  form  of  a  long  slot  embracing  all  said  apertures 
7.  In  this  manner  the  heating  elements  13  can  be  10 
inserted  into  the  tank  1  from  the  outside  of  the  hood 
3  without  having  to  extract  the  tank  from  its  seat  2  in 
said  hood.  In  this  respect,  on  the  aperture  26  there  is 
superposed  a  panel  27  secured  to  the  wall  25  of  the 
hood  3  for  example  by  screws  28.  15 

The  panel  27  supports  substantially  cylindrical 
elements  65  which  are  threaded  on  their  outer  surface 
at  66  and  are  provided  with  a  through  bore,  said  ele- 
ments  65  corresponding  in  position  with  the  apertures 
7  of  the  tubular  ducts  5  when  the  panel  27  has  been  20 
mounted  on  the  wall  25  of  the  hood  3.  Each  of  said  ele- 
ments  65  is  arranged  to  cooperate  with  a  ring  nut  29 
which  locks  the  heating  elements  13  in  position.  Each 
of  said  ring  nuts  29  cooperates  with  a  sleeve  18  by 
way  of  a  seal  ring  70,  such  as  an  O-ring.  25 

Said  ring  70  performs  the  double  function  of  both 
sealing  said  sleeve  against  acid  vapour  and  clamping 
it.  In  this  respect,  by  screwing  the  ring  nut  29  onto  the 
respective  element  65  of  the  panel  27,  the  ring  70  is 
pressed  against  the  sleeve  18,  so  performing  said  30 
clamping  function  for  this  latter. 

It  should  be  noted  that  centering  between  the 
apertures  7  in  the  side  8  of  the  tank  1  and  the  aperture 
or  apertures  26  in  the  rear  wall  25  of  the  hood  3  is 
obtained  by  a  device  30  for  height-adjusting  the  posi-  35 
tion  of  the  tank  1  ,  and  comprising  cylinders  31  and  32, 
advantageously  of  teflon,  which  cooperate  with  each 
other  by  screwing  and  support  the  resting  feet  33  with 
which  the  tank  1  is  provided. 

Specifically,  the  upper  cylinder31  of  the  device  30  40 
comprises  in  its  free  face  an  eccentric  hole  (not  visible 
in  the  figures)  in  which  the  resting  foot  32  of  the  tank 
1  is  positioned.  This  eccentricity  enables  the  man- 
ufacturing  tolerances  of  the  quartz  tank  1  arising  dur- 
ing  the  formation  of  said  feet  to  be  compensated.  45 

The  described  system  enables  a  heating  element 
13  to  be  replaced  when  the  resistor  14,  which  has  a 
finite  life,  undergoes  damage.  This  replacement  is 
carried  out  by  disconnecting  the  sleeve  1  8  of  the  ele- 
ment  1  3  to  be  replaced  from  the  panel  27  by  disengag-  50 
ing  the  ring  nut  29  from  the  element  65  of  said  panel 
and  extracting  said  heating  element  or  rather  the 
quartz  sheath  15  from  the  tubular  cavity  5  in  the  tank 
1  by  withdrawal  through  the  rear  of  the  hood  3. 

Having  done  this  the  element  13  is  replaced  by  55 
another  in  perfect  condition,  without  the  need  for 
access  to  the  tank  and  therefore  without  having  to 
empty  it  of  acid. 

The  present  invention  therefore  allows  simple 
replacement  of  the  damaged  heating  element  without 
having  to  halt  the  operation  of  the  wet  hood,  without 
having  to  remove  the  quartz  tank  from  it  and  without 
having  to  empty  this  latter  of  acid.  Such  replacement 
is  simple  and  requires  only  a  short  time  for  comple- 
tion. 

A  further  advantage  of  the  invention  is  the  abs- 
ence  of  any  corrosive  action  not  only  against  the  resis- 
tors  but  also  against  the  electrical  connections 
required  for  their  operation,  with  the  result  that  these 
elements  have  a  consequently  greater  life.  In  this  res- 
pect,  the  resistors  are  enclosed  in  quartz  sheaths  and 
the  electrical  connectors  for  the  feed  to  the  resistors 
are  contained  in  the  sleeves  which  for  most  of  their 
length  are  outside  the  hood.  Because  of  the  seals  pro- 
vided  by  the  elements  present  in  each  sleeve,  neither 
the  acid  vapour  nor  any  acid  splashes  can  reach  the 
interior  of  the  sleeve,  to  damage  the  electrical  con- 
tacts  present  in  it  and  penetrate  into  the  sheath  con- 
taining  the  heating  element.  This  is  further  aided  by 
the  fact  that  the  acid  vapour  is  drawn  into  the  hood 
and  conveyed  through  slots  provided  for  this  purpose. 

Claims 

1.  An  apparatus  for  treating  silicon  wafers  in  an 
acid  bath,  comprising  at  least  one  quartz  tank  (1)  for 
containing  the  acid  bath  and  electrical  resistors  (14) 
associated  with  the  quartz  tank  (1)  for  heating  said 
bath,  said  tank  (1)  being  located  during  use  in  a  pro- 
cess  bench  or  wet  hood  (3),  characterised  in  that  the 
tank  (1)  comprises  tubular  quartz  ducts  (5)  closed  at 
one  end  (6),  positioned  transversely  in  said  tank  (1), 
and  opening  (at  7)  into  one  (8)  of  its  sides,and  elec- 
trical  resistors  (14)  removably  received  in  said  tubular 
ducts  (5),  said  resistors  (14)  being  removably  connec- 
ted  to  the  process  bench  (3). 

2.  An  apparatus  as  claimed  in  claim  1  ,  character- 
ised  in  that  the  electrical  resistors  (14)  are  inserted 
into  the  tubular  ducts  (5),  and  thus  into  the  tank  (1), 
through  apertures  (26)  provided  in  the  process  bench 
(3)  in  positions  in  front  of  the  apertures  (7)  of  said 
tubular  ducts  (5),  said  resistors  (14)  being  secured  to 
said  bench  (3)  by  at  least  one  support  plate  (27). 

3.  An  apparatus  as  claimed  in  claim  1  ,  character- 
ised  in  that  the  tubular  ducts  (5)  are  welded  to  the  tank 
(1)- 

4.  An  apparatus  as  claimed  in  claim  3,  character- 
ised  in  that  the  tubular  ducts  (5)  are  of  cylindrical 
shape  in  that  portion  (5A)  which  is  present  in  the  tank 
(1)  and  of  conical  shape  (at  17)  in  that  portion  which 
is  outside  the  tank  at  the  apertures  (7)  of  the  tubular 
ducts  (5). 

5.  An  apparatus  as  claimed  in  claim  1  ,  character- 
ised  in  that  each  electrical  resistor  (14)  is  associated 
with  a  heater  element  (13)  comprising  a  casing  (15) 
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enclosing  the  resistor  (14),said  casing  (15)  terminat- 
ing  in  a  sleeve  (18)  from  one  end  (19)  of  which  there 
emerge  the  electric  cables  (20)  for  electrically  feeding 
the  resistor  (14). 

6.  An  apparatus  as  claimed  in  claim  5,  character- 
ised  in  that  the  casing  (1  5)  enclosing  the  resistor  (14) 
is  of  quartz  construction. 

7.  An  apparatus  as  claimed  in  claim  5,  character- 
ised  in  that  the  connection  between  the  electric  feed 
cables  (20)  and  the  resistor  (14)  is  located  inside  the 
sleeve  (18). 

8.  An  apparatus  as  claimed  in  claims  4  and  5, 
characterised  in  that  each  heater  element  (13)  com- 
prises  a  collar  (16)  located  in  an  intermediate  position 
on  the  casing  (15)  enclosing  the  resistor  (14). 

9.  An  apparatus  as  claimed  in  claimed  2  and  3, 
characterised  In  that  the  support  plate  (27)  supports 
a  cylindrical  element  (65)  with  a  through  bore  and  a 
surface  thread  (66)  and  arranged  to  cooperate  with  a 
ring  nut  (29)  which  itself  cooperates  with  the  sleeve 
(1  8)  in  order  to  secure  this  latter  to  the  process  bench 
(3). 

10.  An  apparatus  as  claimed  in  claim  5,  charac- 
terised  in  that  the  sleeve  (18)  contains  at  least  one 
annular  seal  element  (50)  located  in  proximity  to  that 
end  (18A)  thereof  which  during  the  use  of  the 
apparatus  faces  the  tank  (1),  an  insert  (51)  which  acts 
as  a  seal  for,  and  is  able  to  lock  in  position,  the  casing 
(1  5)  of  the  heater  element  (1  3)  with  which  said  sleeve 
(18)  is  associated,  and  a  closure  member  (60)  located 
at  the  end  (19)  distant  from  that  end  (18A)  which  faces 
the  tank  (1). 

11.  An  apparatus  as  claimed  in  claim  10,  charac- 
terised  in  that  the  sleeve  (18),  the  insert  (51)  con- 
tained  in  it  and  the  closure  member  (60)  are  of 
polyvinylchloride. 

12.  An  apparatus  as  claimed  in  claim  10,  charac- 
terised  in  that  the  annular  seal  element  (50)  is  an  CD- 
ring,  advantageously  of  silicone  rubber. 

13.  An  apparatus  as  claimed  in  claim  2,  charac- 
terised  in  that  the  apertures  (26)  in  the  process  bench 
(3)  which  are  located  opposite  those  (7)  in  the  tank  (1  ) 
are  provided  in  the  rear  wall  (25)  of  said  bench  (3). 

14.  An  apparatus  as  claimed  in  claim  13,  charac- 
terised  in  that  the  apertures  (26)  in  the  process  bench 
(3)  are  in  the  form  of  an  elongated  slot  (26)  provided 
transversely  along  the  entire  rear  wall  (25)  of  said 
bench  (3). 

Patentanspruche 

1  .  Vorrichtung  zur  Behandlung  von  Siliciumschei- 
ben  in  einem  Saurebad,  die  mindestens  einen  Quarz- 
behalter  (1)  zur  Aufnahme  des  Saurebades  und  mit 
dem  Quarzbehalter  (1)  verbundene  elektrische 
Widerstande  (14)  zum  Erhitzen  des  Bades  aufweist, 
wobei  sich  der  Behalter  (1)  wahrend  der  Anwendung 

in  einer  Behandlungsbank  oder  Nalihaube  (3)  befin- 
det,  dadurch  gekennzeichnet,  daft  der  Behalter  (1) 
Quarz-Leitungsrohre  (5),  die  an  einem  Ende  (6) 
geschlossen  sind,  in  dem  Behalter(1)  in  Querrichtung 

5  angeordnet  sind  und  (bei  7)  in  eine  (8)  seiner  Seiten 
munden,  und  elektrische  Widerstande  (14)  aufweist, 
die  in  die  Leitungsrohre  (5)  herausnehmbar  aufge- 
nommen  sind,  wobei  die  Widerstande  (14)  mit  der 
Behandlungsbank  (3)  losbar  verbunden  sind. 

10  2.  Vorrichtung  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  dali  die  elektrischen  Widerstande  (14) 
durch  Offnungen  (26),  die  in  der  Behandlungsbank  (3) 
an  Stellen  vor  den  Offnungen  (7)  der  Leitungsrohre 
(5)  vorgesehen  sind,  in  die  Leitungsrohre  (5)  und  auf 

15  diese  Weise  in  den  Behalter  (1)  eingesetzt  sind, 
wobei  die  Widerstande  (14)  durch  mindestens  eine 
Sttitzplatte  (27)  an  der  Behandlungsbank  (3)  befestigt 
sind. 

3.  Vorrichtung  nach  Anspruch  1  ,  dadurch  gekenn- 
20  zeichnet,  dali  die  Leitungsrohre  (5)  an  den  Behalter 

(1)  angeschweilit  sind. 
4.  Vorrichtung  nach  Anspruch  3,  dadurch  gekenn- 

zeichnet,  dali  die  Leitungsrohre  (5)  in  dem  Teil  (5A), 
der  sich  in  dem  Behalter  (1)  befindet,  eine  zylindri- 

25  sche  Gestalt  haben  und  in  dem  Teil,  der  sich  aulier- 
halb  des  Behalters  bei  den  Offnungen  (7)  der 
Leitungsrohre  (5)  befindet,  (bei  17)  eine  konische 
Gestalt  haben. 

5.  Vorrichtung  nach  Anspruch  1  ,  dadurch  gekenn- 
30  zeichnet,  dali  jeder  elektrische  Widerstand  (14)  ei- 

nem  Heizelement  (13)  zugeordnet  ist,  das  ein  den 
Widerstand  (14)  umgebendes  Gehause  (15)  auf- 
weist,  wobei  das  Gehause  (15)  in  einer  Hulse  (18) 
endet,  aus  deren  einem  Ende  (19)  die  Stromkabel 

35  (20)  fur  die  Stromzufuhrung  zu  dem  Widerstand  (14) 
austreten. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dali  das  Gehause  (15),  das  den  Widerstand 
(14)  umgibt,  aus  Quarz  hergestellt  ist. 

40  7.  Vorrichtung  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dali  sich  die  Verbindung  zwischen  den 
Stromzufuhrungskabeln  (20)  und  dem  Widerstand 
(14)  innerhalb  der  Hulse  (18)  befindet. 

8.  Vorrichtung  nach  Anspruchen  4  und  5,  dadurch 
45  gekennzeichnet,  dali  jedes  Heizelement  (13)  einen 

Abstandsring  (16)  aufweist,  der  sich  in  einer  Mittel- 
stellung  auf  dem  Gehause  (15),  das  den  Widerstand 
(14)  umgibt,  befindet. 

9.  Vorrichtung  nach  Anspruchen  2  und  3,  dadurch 
so  gekennzeichnet,  dali  die  Sttitzplatte  (27)  ein  zylindri- 

sches  Bauteil  (65)  mit  einer  Durchgangsbohrung  und 
einem  Oberflachengewinde  (66)  tragt,  das  derart  an- 
geordnet  ist,  dali  es  mit  einer  Ringmutter  (29)  zusam- 
menwirkt,  die  selbst  mit  der  Hulse  (18) 

55  zusammenwirkt,  urn  die  letztere  an  der  Behandlungs- 
bank  (3)  zu  befestigen. 

10.  Vorrichtung  nach  Anspruch  5,  dadurch 
gekennzeichnet,  dali  die  Hulse  (18)  mindestens  ein 
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ringformiges  Dichtungsteil  (50),  das  sich  in  der  Nahe 
desjenigen  ihrer  Enden  (18A)  befindet,  das  wahrend 
der  Anwendung  der  Vorrichtung  dem  Behalter  (1) 
gegenuberliegt,  ein  Einsatzstuck  (51),  das  als  Dich- 
tung  fur  das  Gehause  (1  5)  des  Heizelements  (1  3),  mit 
dem  die  Hulse  (1  8)  verbunden  ist,  wirkt  und  zum  Fest- 
klemmen  des  Gehauses  (15)  befahigt  ist,  und  ein 
Abschluliteil  (60)  enthalt,  das  sich  an  dem  Ende  (19) 
befindet,  das  von  dem  Ende  (18A),  das  dem  Behalter 
(1)  gegenuberliegt,  entfernt  ist. 

11.  Vorrichtung  nach  Anspruch  10,  dadurch 
gekennzeichnet,  dali  die  Hulse  (1  8),  das  darin  enthal- 
tene  Einsatzstuck  (51)  und  das  Abschluliteil  (60)  aus 
Polyvinylchlorid  bestehen. 

12.  Vorrichtung  nach  Anspruch  10,  dadurch 
gekennzeichnet,  dali  das  ringformige  Dichtungsteil 
(50)  ein  O-Ring,  vorteilhafterweise  aus  Siliconkaut- 
schuk,  ist. 

13.  Vorrichtung  nach  Anspruch  2,  dadurch 
gekennzeichnet,  dali  die  Offnungen  (26)  in  der 
Behandlungsbank  (3),  die  denen  (7)  in  dem  Behalter 
(1)  gegenuberliegen,  in  der  Ruckwand  (25)  der 
Behandlungsbank  (3)  vorgesehen  sind. 

14.  Vorrichtung  nach  Anspruch  13,  dadurch 
gekennzeichnet,  dali  die  Offnungen  (26)  in  der 
Behandlungsbank  (3)  die  Form  eines  langlichen 
Schlitzes  (26)  haben,  der  in  Querrichtung  entlang  der 
gesamten  Ruckwand  (25)  der  Behandlungsbank  (3) 
vorgesehen  ist. 

Revendications 

1.  Un  appareil  de  traitement  des  plaquettes  de 
silicium  dans  un  bain  acide,  comprenant  au  moins  une 
cuve  en  quartz  (1)  contenant  le  bain  acide  et  des 
resistances  electriques  (14)  associees  a  la  cuve  en 
quartz  (1)  pour  chauffer  ce  bain,  cette  cuve  (1)  etant 
situee  lors  de  son  utilisation  dans  un  banc  de  traite- 
ment  ou  une  hotte  humide  (3),  caracterise  en  ce  que 
la  cuve  (1)  comprend  des  conduits  tubulaires  en 
quartz  (5)  fermes  d'un  cote,  disposes  transversale- 
ment  dans  cette  cuve  (1)  et  debouchant  (en  7)  sur  un 
(8)  de  leurs  cotes,  et  des  resistances  electriques  (14) 
logees  de  facon  amovible  dans  ces  conduits  tubulai- 
res  (5),  ces  resistances  (14)  etant  reliees  de  facon 
amovible  au  banc  de  traitement  (3). 

2.  Un  appareil  suivant  revendication  1,  caracte- 
rise  en  ce  que  les  resistances  electriques  (14)  sont 
inserees  dans  les  conduits  tubulaires  (5)  et  done  dans 
la  cuve  (1),  par  des  ouvertures  (26)  prevues  dans  le 
banc  de  traitement  (3)  a  des  emplacements  face  aux 
ouvertures  (7)  des  conduits  tubulaires  (5),  ces  resis- 
tances  (14)  etant  fixees  au  banc  (3)  par  au  moins  une 
plaque  de  support  (27). 

3.  Un  appareil  suivant  revendication  1,  caracte- 
rise  en  ce  que  les  conduits  tubulaires  (5)  sont  soudes 
a  la  cuve  (1). 

4.  Un  appareil  suivant  revendication  3,  caracte- 
rise  en  ce  que  les  conduits  tubulaires  ont  une  forme 
cylindrique  dans  cette  partie  (5A)  qui  se  trouve  dans 
la  cuve  (1)  et  ont  une  forme  conique  (en  17)  dans  la 

5  partie  en  dehors  de  la  cuve  aux  ouvertures  (7)  des 
conduits  tubulaires  (5). 

5.  Un  appareil  suivant  revendication  1,  caracte- 
rise  en  ce  que  chaque  resistance  electrique  (14)  est 
associee  a  un  element  chauffant  (13)  comprenant  un 

10  carter  (15)  enveloppant  la  resistance  (14),  ce  carter 
(15)  se  terminant  dans  un  manchon  (18)  a  une  extre- 
mite  (19)  duquel  sortent  des  cables  electriques  (20) 
pour  alimenter  electriquement  la  resistance  (14). 

6.  Un  appareil  suivant  revendication  5,  caracte- 
15  rise  en  ce  que  le  carter  (1  5)  enveloppant  la  resistance 

(14)  est  construit  en  quartz. 
7.  Un  appareil  suivant  revendication  5,  caracte- 

rise  en  ce  que  la  liaison  entre  les  cables  electriques 
d'alimentation  (20)  et  la  resistance  (14)  est  placee  a 

20  I'interieurdu  manchon  (18). 
8.  Un  appareil  suivant  revendications  4  et  5, 

caracterise  en  ce  que  chaque  element  chauffant  (1  3) 
comprend  un  collier  (16)  place  a  un  emplacement 
intermediate  sur  le  carter  (15)  enveloppant  la  resis- 

25  tance  (14). 
9.  Un  appareil  suivant  revendications  2  et  3, 

caracterise  en  ce  que  la  plaque  de  support  (27)  sou- 
tient  un  element  cylindrique  (65)  avec  un  alesage  tra- 
versal  et  un  filetage  exterieur  (66)  et  dispose  de 

30  facon  a  cooperer  avec  un  ecrou  cylindrique  (29)  qui 
coopere  lui-meme  avec  le  manchon  (18)  afin  de  fixer 
ce  dernier  au  banc  de  traitement  (3). 

10.  Un  appareil  suivant  revendication  5,  caracte- 
rise  en  ce  que  le  manchon  (18)  contient  au  moins  un 

35  element  de  joint  annulaire  (50)  situe  a  proximite  de 
I'extremite  (18A)  de  celui-ci  qui,  lors  du  fonctionne- 
ment  de  I'appareil,  fait  face  a  la  cuve  (1),  un  insert  (51) 
qui  sert  de  joint  d'etancheite  pour,  et  est  capable  de 
bloquer  en  place  le  carter  (15)  de  I'element  chauffant 

40  (13)  auquel  ce  manchon  (18)  est  associe,  et  un  ele- 
ment  de  fermeture  (60)  situe  a  I'extremite  (19)  oppo- 
see  de  I'extremite  (18A)  qui  fait  face  a  la  cuve  (1). 

11.  Un  appareil  suivant  revendication  10,  carac- 
terise  en  ce  que  le  manchon  (1  8),  I'insert  (51)  contenu 

45  dans  celui-ci  et  I'element  de  fermeture  (60)  sont  en 
chlorure  de  polyvinyle. 

12.  Un  appareil  suivant  revendication  10,  carac- 
terise  en  ce  que  I'element  de  joint  annulaire  (50)  est 
un  joint  torique,  de  preference  en  caoutchouc  sili- 

50  cone. 
13.  Un  appareil  suivant  revendication  2,  caracte- 

rise  en  ce  que  les  ouvertures  (26)  dans  le  banc  de  trai- 
tement  (3)  qui  sont  situees  a  I'oppose  de  celles  (7)  qui 
sont  dans  la  cuve  (1),  sont  prevues  dans  la  paroi 

55  arriere  (25)  du  banc  (3). 
14.  Un  appareil  suivant  revendication  13,  carac- 

terise  en  ce  que  les  ouvertures  (26)  dans  le  banc  de 
traitement  (3)  ont  la  forme  d'une  fente  oblongue  (26) 
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disposee  transversalement  sur  toute  la  paroi  arriere 
(25)  du  banc  (3). 
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