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Description 

[0001  ]  This  invention  relates  to  polishing  machines  for 
planarizing  semi-conductor  wafers,  and  in  particular  to 
such  machines  having  improved  bearings,  and  a  s 
method  of  use  of  the  polishing  machine. 
[0002]  Chemical  mechanical  polishing  machines  for 
semi-conductor  wafers  are  well  known  in  the  art,  as 
described  for  example  in  U.S.  Patents  5,335,453, 
5,329,732,  5,287,663,  5,297,361  and  4,811,522.  Typi-  10 
cally,  such  polishing  machines  utilize  mechanical  bear- 
ings  for  the  polishing  pad  and  the  wafer  holder.  Such 
mechanical  bearings  can  provide  disadvantages  in 
operation.  Mechanical  bearings  can  become  contami- 
nated  with  the  abrasive  slurry  used  in  the  polishing  15 
process.  If  mechanical  bearings  provide  point  or  line 
support  for  a  polishing  pad  platen,  the  possibility  of  can- 
tilever  bending  of  the  platen  arises.  Bearing  vibrations 
can  result  in  undesirable  noise,  and  bearing  adjustment 
typically  requires  a  mechanical  adjustment  of  the  20 
assembly.  This  adjustment  is  typically  a  high-precision, 
time-consuming  adjustment. 
[0003]  JP  2269553  describes  a  polishing  machine  in 
which  a  polishing  belt  is  pressed  against  a  workpiece  by 
a  pressurised  fluid  film.  This  is  an  example  of  a  machine  25 
having  the  features  of  the  preamble  of  claim  1  . 
[0004]  It  is  an  object  of  the  present  invention  to  pro- 
vide  a  polishing  machine  having  fluid  bearings  that  to  a 
large  extent  overcome  the  problems  set  out  above,  and 
that  can  easily  be  adjusted  to  control  polishing  forces.  30 
[0005]  This  invention  relates  to  semi-conductor  wafer 
polishing  machines  of  the  type  comprising  at  least  one 
polishing  pad  assembly  and  at  least  one  wafer  holder 
positioned  to  hold  a  semi-conductor  wafer  against  the 
polishing  pad  assembly  and  a  method  of  adjusting  a  35 
pressure  profile  in  such  a  machine 
[0006]  According  to  this  invention,  there  is  provided  a 
semi-conductor  wafer  polishing  machine  of  the  type 
comprising  at  least  one  polishing  pad  assembly  and  at 
least  one  wafer  holder  positioned  to  hold  a  semi-con-  40 
ductor  wafer  against  the  polishing  pad  assembly,  and  a 
support  positioned  adjacent  the  polishing  pad  assem- 
bly,  characterised  in  that  at  least  one  of  said  support 
and  said  polishing  pad  assembly  comprises  a  plurality 
of  fluid  bearings  that  support  the  polishing  pad  assem-  45 
bly  on  the  support,  each  of  said  fluid  bearings  compris- 
ing: 

[0007]  Preferably,  at  least  some  of  the  sets  of  fluid 

pads  are  arranged  in  respective  concentric  rings.  With 
this  arrangement  support  forces  for  the  polishing  pad 
assembly  can  be  varied  across  the  face  of  the  wafer 
being  polished,  thereby  enhancing  uniform  polishing 
rates.  A  method  of  so  doing  is  achieved  by  a  method 
having  the  features  of  the  attached  claim  9. 
[0008]  The  invention  itself,  together  with  further 
objects  and  attendant  advantages,  will  best  be  under- 
stood  by  reference  to  the  following  detailed  description, 
taken  with  the  accompanying  drawings,  in  which: 

FIGURE  1  is  a  perspective  view  of  a  chemical 
mechanical  wafer  polishing  machine. 
FIGURE  2  is  a  perspective  view  of  a  belt  support 
assembly  included  in  the  polishing  machine  of  Fig- 
ure  1. 
Figure  3  is  a  top  view  of  hydrostatic  bearings 
included  in  the  belt  support  assembly  of  Figure  2. 
Figure  4  is  a  perspective  view  of  portions  of  another 
chemical  mechanical  wafer  polishing  machine. 
Figure  5  is  a  perspective  view  of  the  belt  support 
assembly  of  the  polishing  machine  of  Figure  4. 
Figure  6  is  a  perspective  view  at  an  expanded  scale 
of  a  portion  of  the  belt  support  assembly  of  Figure 
5. 
Figure  7  is  a  top  view  of  the  belt  support  assembly 
of  Figure  5. 
Figure  8  is  a  top  view  of  another  belt  support 
assembly  suitable  for  use  in  the  polishing  machine 
of  Figure  4. 
Figure  9  is  a  cross-sectional  view  taken  along  line 
9-  9  of  Figure  8. 
Figure  10  is  a  cross-sectional  view  taken  along  line 
10-  10  of  Figure  9. 
Figure  11  is  a  side  view  taken  along  line  11-11  of 
Figure  10. 
Figure  1  2  is  an  enlarged  view  of  a  portion  of  the  belt 
support  assembly  of  Figure  9. 
Figure  13  is  a  top  view  of  another  belt  support 
assembly. 

[0009]  Turning  now  to  the  drawings,  Figures  1  -3  relate 
to  a  chemical  mechanical  wafer  polishing  machine  10 
that  incorporates  a  wafer  holder  1  2  which  holds  a  wafer 
W  against  a  polishing  pad  assembly  14.  The  polishing 
pad  assembly  1  4  includes  a  belt  1  6  which  carries  on  its 
outer  surface  one  or  more  polishing  pads  1  8.  The  belt 
16  travels  over  rollers  20  which  are  driven  in  rotation  to 
cause  the  belt  to  move  linearly  past  the  wafer  holder  1  2. 
The  belt  16  is  supported  with  respect  to  movement 
away  from  the  wafer  W  by  a  belt  support  assembly  22 
which  is  shown  more  clearly  in  Figure  2.  The  belt  sup- 
port  assembly  22  includes  a  support  24  which  is  fixedly 
mounted  in  position  with  respect  to  the  rollers  20.  This 
support  24  defines  a  hemispherical  recess  26  which 
supports  a  belt  platen  28.  The  belt  platen  28  defines  a 
lower  hemispherical  surface  30  that  is  received  within 
the  recess  26  to  form  a  ball  joint.  The  uppermost  portion 

a  separate  respective  fluid  supply  conduit  connect- 
able  to  a  respective  source  of  fluid  at  a  separate  so 
respective  pressure; 
a  respective  set  of  fluid  pads,  each  in  fluid  commu- 
nication  with  the  respective  fluid  supply  conduit, 
said  fluid  pads  configured  to  direct  fluid  from  the 
respective  fluid  supply  conduit  to  support  in  part  the  55 
polishing  pad  assembly  on  the  support. 
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of  the  platen  28  defines  a  belt  support  surface  32.  The 
belt  1  6  may  be  wetted  and  the  belt  support  surface  32 
may  be  grooved  to  prevent  the  belt  16  from  hydro-plan- 
ing.  Alternatively,  the  belt  support  surface  32  may  be 
formed  of  a  low-friction  bearing  material. 
[0010]  Further  details  regarding  the  wafer  polishing 
machine  10  can  be  found  in  U.S.  patent  application 
Serial  No.  08/287,658  filed  August  9,  1994,  assigned  to 
the  assignee  of  this  invention. 
[001  1  ]  The  platen  28  and  the  support  24  form  at  least 
one  fluid  bearing  which  allows  low-friction  movement  of 
the  platen  28  with  respect  to  the  support  24.  Figure  3  is 
a  top  view  into  the  recess  26  with  the  platen  28 
removed.  As  shown  in  Figure  3,  the  recess  26  defines  a 
total  of  five  fluid  bearings  34  in  this  embodiment.  One  of 
these  fluid  bearings  34  is  larger  than  the  other  four  and 
is  positioned  centrally.  The  remaining  four  fluid  bearings 
34  are  positioned  symmetrically  around  the  central  fluid 
bearing.  Each  of  the  fluid  bearings  includes  a  central 
fluid  inlet  36  which  is  connectable  to  a  source  of  fluid 
under  pressure  and  a  respective  fluid  outlet  38  that  is 
annular  in  shape  and  extends  around  the  fluid  inlet  36. 
Each  fluid  outlet  38  is  connectable  to  a  drain  of  fluid  at  a 
lower  pressure  than  that  of  the  source.  The  region  of  the 
recess  26  between  the  fluid  inlet  36  and  the  fluid  outlet 
38  forms  a  bearing  surface  40.  In  use,  fluid  is  pumped 
from  the  fluid  inlet  36  across  the  bearing  surface  40  to 
the  fluid  outlet  38.  In  this  way  a  film  of  fluid  is  formed 
over  the  bearing  surface  40,  and  it  is  this  film  of  fluid  that 
supports  the  hemispherical  surface  30  of  the  platen  28. 
[001  2]  The  larger  central  fluid  bearing  34  supports  the 
platen  28  against  movement  away  from  the  belt  1  6.  The 
four  smaller  fluid  bearings  34  provide  self-centering 
characteristics  in  order  maintain  the  platen  28  centered 
in  the  recess  26. 
[0013]  Returning  to  Figures  1  and  2,  the  recess  26 
and  the  hemispherical  surface  30  are  shaped  such  that 
the  center  of  rotation  42  of  the  ball  joint  formed  by  the 
support  24  and  the  platen  28  is  positioned  substantially 
at  the  front  surface  of  the  wafer  W  that  is  being  polished. 
In  this  way,  tilting  moments  on  the  platen  28  are  mini- 
mized  and  any  tendency  of  the  ball  joint  formed  by  the 
platen  28  and  the  support  24  to  press  the  belt  1  6  with 
greater  force  into  the  leading  edge  of  the  wafer  W  is 
minimized  or  eliminated. 
[0014]  Figures  4-7  relate  to  a  wafer  polishing  machine 
in  which  the  belt  16  is  supported  by  a  belt  support 
assembly  60.  This  belt  support  assembly  60  includes  a 
support  62  which  acts  as  a  manifold  for  pressurized  fluid 
and  includes  a  raised  peripheral  rim  66  (Figure  5).  A 
plurality  of  cylindrical  tubes  68  are  contained  within  the 
rim  66,  and  each  of  these  tubes  68  defines  an  exposed 
annular  end  surface  70.  The  manifold  is  connected  to 
the  interiors  of  the  tubes  68  via  fluid  inlets  72,  and  a  plu- 
rality  of  fluid  outlets  74  are  provided  as  shown  in  Figure 
7.  Individual  ones  of  the  tubes  68  are  sealed  to  the  sup- 
port  62  by  seals  78  that  allow  a  controlled  amount  of 
movement  of  the  tubes  68.  For  example,  the  seal  78  can 

be  formed  of  an  elastomeric  O-ring  which  bears  against 
a  lower  cap  of  the  tube  68,  and  the  fluid  inlet  72  can  be 
a  hollow  fastener  that  secures  the  tube  68  to  the  support 
62  and  compresses  the  seal  78.  As  best  shown  in  Fig- 

5  ures  6  and  7,  interstitial  spaces  76  between  adjacent 
tubes  68  allow  fluid  to  flow  out  of  the  tubes  68  to  the  fluid 
outlets  74. 
[0015]  Simply  by  way  of  example,  the  tubes  68  can 
define  an  array  having  a  diameter  of  about  20cm  (eight 

10  inches),  and  187  tubes  can  be  used,  each  having  an 
outside  diameter  of  1  .3cm  (V2  inch)  and  an  inside  diam- 
eter  of  0.95cm  (Vs  inch),  and  the  fluid  inlets  72  can  be 
about  0.08cm  (0.030  inches)  in  diameter. 
[001  6]  In  use,  the  manifold  is  connected  to  a  source  of 

15  fluid  such  as  water  at  an  elevated  pressure,  and  the  fluid 
outlets  74  are  connected  to  a  fluid  drain  at  a  lower  pres- 
sure  such  as  atmospheric  pressure.  Fluid  flows  into  the 
tubes  68  via  the  fluid  inlet  72,  across  the  end  surfaces 
70  which  act  as  bearing  surfaces,  via  the  interstitial 

20  spaces  76  and  the  fluid  outlets  74  to  the  fluid  drain.  The 
fluid  flow  over  the  end  surfaces  70  provides  broad-area 
support  for  the  belt  1  6. 
[0017]  Figures  1-7  are  included  in  co-pending  U.S. 
patent  application  serial  No.  08/321  ,085,  filed  October 

25  11,  1994  (Attorney  Docket  No.  7103/4). 
[0018]  Turning  now  to  Figures  8-12,  these  figures 
show  another  support  1  00  that  can  for  example  be  used 
to  support  the  polishing  pad  assembly  1  4  in  the  wafer 
polishing  machine  10.  This  support  100  includes  an 

30  upper  plate  1  02  and  a  lower  plate  1  04  which  are  held 
together  by  fasteners  106.  As  best  shown  in  Figures  9 
and  10,  the  lower  plate  104  defines  eight  fluid  supply 
conduits  108,  each  having  a  respective  threaded  end 
110  and  a  discharge  end  112.  The  threaded  ends  110  in 

35  use  are  each  connected  to  a  separate  respective 
source  of  pressurized  fluid  at  a  separate  respective 
pressure.  The  discharge  ends  112  are  each  in  fluid 
communication  with  a  respective  one  of  eight  concentric 
grooves  1  14.  As  best  shown  in  Figure  9,  adjacent  ones 

40  of  the  concentric  grooves  114  are  separated  by  lands 
1  18  which  define  O-ring  receiving  grooves  118.  O-rings 
1  20  are  positioned  in  the  grooves  1  1  8  to  create  a  seal 
between  the  upper  and  lower  plates  102,  104  between 
adjacent  concentric  grooves  1  14. 

45  [0019]  As  best  shown  in  Figures  8,  9  and  12,  the 
upper  plate  102  defines  eight  circular  arrays  of  fluid 
pads  1  22,  each  array  aligned  with  a  respective  one  of 
the  concentric  grooves  114.  Each  fluid  pad  122  is  con- 
nected  by  means  of  an  orifice  1  24  and  a  bore  1  26  to  the 

50  respective  groove  1  1  4.  The  central  fluid  pad  1  28  is  in 
fluid  communication  with  the  innermost  concentric 
groove  1  14,  as  shown  in  Figures  9  and  10. 
[0020]  In  use,  fluid  is  supplied  under  respective  pres- 
sures  to  the  conduits  1  08  and  it  flows  via  the  conduits 

55  108,  the  grooves  104,  the  bores  126  and  the  orifices 
128  to  the  fluid  pads  122.  Pressurized  fluid  then  is 
directed  against  the  polishing  pad  assembly  and  it  tends 
to  flow  radially  outwardly  to  a  drain  (not  shown)  at  a 
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lower  pressure.  Though  not  intending  to  be  bound  by 
any  theory,  it  is  believed  that  the  support  1  00  may  utilize 
three  different  modes  of  lubrication:  hydrostatic  fluid 
lubrication  at  the  outer  fluid  bearing,  localized  hydrody- 
namic  fluid  lubrication  inside  the  hydrostatic  region  and 
mixed  fluid  film  lubrication  at  the  points  of  asperity  con- 
tact. 
[0021]  The  arrangement  shown  in  Figures  8-12  cre- 
ates  in  effect  eight  separate  fluid  bearings.  Each  of 
these  fluid  bearings  includes  a  respective  circle  of  fluid 
pads  122  aligned  with  the  respective  concentric  groove 
1  14.  In  addition,  the  innermost  fluid  bearing  includes  the 
central  pad  1  28.  Each  of  these  fluid  bearings  operates 
with  a  fluid  such  as  water  conducted  via  a  respective 
fluid  supply  conduit  1  08  at  a  respective  pressure.  When 
the  support  100  is  used  to  support  a  belt  type  polishing 
pad  assembly  14  (Figure  1),  the  concentric  fluid  bear- 
ings  of  the  support  100  remain  in  a  fixed  position  with 
respect  to  the  wafer  being  polished.  By  properly  adjust- 
ing  the  fluid  pressure  in  the  various  fluid  bearings,  a 
wide  range  of  pressure  profiles  can  be  provided.  For 
example,  if  a  wafer  being  polished  is  experiencing  non- 
uniform  polishing  rates  between  the  periphery  and  the 
center  of  the  wafer  the  pressure  of  the  peripheral  fluid 
bearings  can  be  either  increased  or  decreased  with 
respect  to  the  pressure  of  the  central  fluid  bearings  in 
order  to  make  the  polishing  rate  more  uniform  across 
the  surface  of  the  wafer  being  polished.  In  effect,  the 
concentric  fluid  bearings  provide  concentric  regions  of 
support  which  can  be  precisely  adjusted  by  adjusting 
the  pressure  in  the  fluid  in  the  respective  conduit  108. 
[0022]  In  the  embodiment  discussed  above,  the  fluid 
pads  122  direct  fluid  to  support  the  underside  of  the  pol- 
ishing  pad  assembly  14.  In  an  alternate  embodiment 
(not  shown),  the  support  100  can  be  used  with  a  rotat- 
ing  polishing  pad  assembly  rather  than  one  which 
moves  linearly  as  described  above.  Also,  though  the 
fluid  bearings  have  been  shown  on  the  support,  they 
could  be  formed  on  the  polishing  pad  assembly  in  alter- 
native  embodiments. 
[0023]  It  should  be  understood  that  the  support  60  of 
Figures  4-7  can  be  modified  to  provide  multiple  regions 
of  support  operating  at  different  fluid  pressures.  For 
example,  the  fluid  inlets  72  can  be  connected  to  sepa- 
rate  respective  manifolds  such  that  the  fluid  inlets  72  in 
concentric  rings  are  supplied  with  fluid  at  respective 
pressures.  Alternately,  the  fluid  inlets  72  can  be  con- 
nected  to  manifolds  at  respective  pressures  in  other 
spatial  patterns  if  desired. 
[0024]  Simply  by  way  of  example,  the  individual  fluid 
pads  1  22  can  be  0.6cm  (0.25  inch)  in  diameter  by  0.  1  cm 
(0.05  inch)  in  depth,  and  the  orifices  124  can  be  0.05cm 
(0.020  inches)  in  diameter.  The  upper  and  lower  plates 
102,104  can  be  formed  of  a  stainless  steel  such  as  type 
304,  and  the  fluid  bearings  on  the  support  100  can  have 
a  maximum  diameter  comparable  to  that  of  the  wafer 
being  polished. 
[0025]  Figure  1  3  is  a  top  view  of  a  polishing  pad  sup- 

port  100'  that  is  in  many  ways  identical  to  the  support 
1  00  described  above.  The  upper  surface  of  the  upper 
plate  102'  includes  drainage  features  including  radial 
grooves  130'  and  communicating  concentric  grooves 

5  132'.  All  of  the  grooves  130',  132'  are  in  fluid  communi- 
cation  with  one  another,  and  the  spaces  between  the 
grooves  130',  132'  and  the  fluid  pads  122'  constitute 
raised  lands  134'.  Fluid  passes  from  the  fluid  pads  122' 
to  the  grooves  1  30',  132'  over  the  lands  134'.  In  this  way, 

10  drainage  of  the  various  fluid  bearings  is  enhanced  as 
the  movement  of  fluid  toward  the  periphery  of  the  upper 
plate  102'  is  facilitated  by  the  grooves  130',  132'.  In  all 
other  respects  the  support  1  00'  is  identical  to  the  sup- 
port  1  00  described  above. 

15  [0026]  In  this  embodiment,  the  grooves  1  30'  1  32'  are 
approximately  0.1cm  (0.05  inch)  in  depth  and  are  pro- 
vided  with  rounded  edges  to  reduce  damage  to  the 
overlying  polishing  pad  assembly  (not  shown).  The  illus- 
trated  arrangement  provides  an  asymmetrical  arrange- 

20  ment  for  the  grooves  130'.  By  repositioning  the 
fasteners,  it  would  be  possible  to  achieve  a  more  nearly 
symmetrical  array  of  grooves  130',  which  might  provide 
advantages.  The  grooves  130',  132'  could  also  be 
adapted  for  use  with  the  embodiment  of  Figures  4-7. 

25  [0027]  The  fluid  bearings  described  above  provide  a 
number  of  important  advantages.  The  constant  flow  of 
fluid  out  of  the  bearing  allows  for  no  slurry  contamina- 
tion.  These  fluid  bearings  provide  excellent  stiffness 
and  wide-area  support,  thereby  reducing  or  eliminating 

30  cantilever  bending  of  the  platen.  These  bearings  are 
nearly  frictionless  and  vibrationless,  and  therefore  they 
provide  the  further  advantage  of  reduced  noise.  These 
bearings  are  extremely  stable  and  robust,  and  they  can 
readily  be  adjusted  merely  by  controlling  fluid  pressure. 

35  This  lends  itself  to  simple,  closed-loop  feedback  control 
systems.  The  preferred  bearing  fluid  is  liquid  water, 
which  is  slurry  compatible.  These  bearings  are 
extremely  reliable  with  hardly  any  maintenance  or  wear. 
[0028]  Of  course,  it  should  be  understood  that  a  wide 

40  range  of  changes  and  modifications  can  be  made  to  the 
preferred  embodiments  described  above.  For  example, 
other  fluids  including  gases  can  be  used  in  place  of 
water.  If  desired  the  fluid  bearings  can  be  formed  on  the 
platen  rather  than  the  support,  and  the  fluid  inlet  and 

45  outlet  may  be  formed  on  different  components.  The 
number  of  concentric  fluid  bearings  can  be  modified  as 
desired,  and  it  is  not  essential  in  all  embodiments  that 
the  fluid  bearings  be  arranged  in  a  concentric  fashion, 
or  that  individual  fluid  bearings  have  a  circular  shape.  It 

so  is  therefore  intended  that  the  foregoing  detailed  descrip- 
tion  be  regarded  as  illustrative  rather  than  limiting,  and 
that  it  be  understood  that  it  is  the  following  claims  that 
are  intended  to  define  the  scope  of  this  invention. 

55  Claims 

1.  A  semiconductor  wafer  polishing  machine  (10)  of 
the  type  comprising  at  least  one  polishing  pad 

4 
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assembly  (14)  and  at  least  one  wafer  holder  (12) 
positioned  to  hold  a  semiconductor  wafer  (10) 
against  the  polishing  pad  assembly  (14),  and  a  sup- 
port  (24,  60,  100,  100')  positioned  adjacent  the  pol- 
ishing  pad  assembly,  characterized  in  that  at  least  5 
one  of  said  support  (24,  60,  1  00,  1  00')  and  said  pol- 
ishing  pad  assembly  (14)  comprises  a  plurality  of 
fluid  bearings  (34,  70,  122,  128)  that  support  the 
polishing  pad  assembly  (14)  on  the  support  (24,  60, 
100,  100'),  each  of  said  fluid  bearings  (34,  70,  122,  10 
128)  comprising: 

2.  The  invention  of  Claim  1  wherein  at  least  some  of  25 
the  sets  of  fluid  pads  (122,  122')  are  arranged  in 
respective  concentric  rings. 

3.  The  invention  of  Claim  1  wherein  the  polishing  pad 
assembly  (14)  comprises  at  least  one  polishing  pad  30 
(18)  and  a  belt  (16)  supporting  the  at  least  one  pol- 
ishing  pad  (18)  for  linear  translation. 

4.  The  invention  of  Claim  1  wherein  the  fluid  bearings 
comprise  first  and  second  plates  (1  04,  1  02)  ;  35 

5.  The  invention  of  Claim  4  further  comprising  an 
array  of  drainage  grooves  (130',  132')  formed  in  the 
second  plate  (102')  between  the  fluid  pads  (122'). 

6.  The  invention  of  Claim  5  wherein  the  drainage 
grooves  comprise  both  radially  extending  drainage 
grooves  (130')  and  concentric  drainage  grooves 

(132'). 

7.  The  invention  of  Claim  1  wherein  the  fluid  bearings 
(34,  70,  122,  128)  are  separately  adjustable  with 
respect  to  fluid  pressure  to  provide  a  range  of  pres- 
sure  profiles. 

8.  The  invention  of  Claim  1  wherein  the  fluid  bearings 
(34,  70,  122,  128)  comprise  a  central  bearing  (128) 
and  a  peripheral  bearing  (122)  and  wherein  the 
peripheral  bearing  (122)  surrounds  the  central 
bearing  (128). 

9.  A  method  for  adjusting  a  pressure  profile  in  the  pol- 
ishing  machine  (10)  of  Claim  1  comprising  the 
steps  of: 

connecting  each  of  the  fluid  supply  conduits 
(36,  72,  1  08)  to  one  of  at  least  two  sources  of 
fluid  at  separate  respective  pressures;  and 
adjusting  the  pressure  supplied  by  at  least  one 
source  of  fluid  to  at  least  one  of  the  conduits 
(36,  72,  108)  with  respect  to  a  the  pressure 
supplied  by  the  at  least  one  other  source  of 
fluid  to  at  least  one  of  the  other  conduits  (36, 
72,  108)  in  order  to  adjust  a  pressure  profile  of 
the  fluid  bearings  (34,  70,  122,  128). 

Patentanspruche 

1.  Poliermaschine  (10)  fur  Halbleiterwafer  des  Typs, 
der  wenigstens  eine  Polierkissenbaugruppe  (14) 
und  wenigstens  einen  Waferhalter  (12)  umfaBt,  der 
so  angeordnet  ist,  daB  er  einen  Halbleiterwafer  (W) 
an  der  Polierkissenbaugruppe  (14)  halt,  sowie  eine 
Auflage  (24,  60,  100,  100'),  die  an  die  Polierkissen- 
baugruppe  angrenzend  angeordnet  ist,  dadurch 
gekennzeichnet,  daB  wenigstens  die  Auflage  (29, 
60,  100,  100')  Oder  die  Polierkissenbaugruppe  (14) 
eine  Vielzahl  von  Fluidlagern  (34,  70,  122,  128) 
umfaBt,  die  die  Polierkissenbaugruppe  (14)  auf  der 
Auflage  (24,  60,  100,  100')  tragen,  wobei  jedes  der 
Fluidlager  (34,  70,  122,  128)  umfaBt: 

eine  entsprechende  separate  Fluidzufuhrlei- 
tung  (36,  72,  108),  die  mit  einer  entsprechen- 
den  Quelle  von  Fluid  unter  einem 
entsprechenden  separaten  Druck  verbunden 
werden  kann; 

eine  entsprechende  Gruppe  von  Fluidkissen 
(40,  122,  122'),  die  jeweils  in  Fluidverbindung 
mit  der  entsprechenden  Fluidzufuhrleitung  (36, 
72,  108)  stehen,  wobei  die  Fluidkissen  (40, 
122,  122')  so  aufgebaut  sind,  daB  sie  Fluid  aus 
der  entsprechenden  Fluidzufuhrleitung  (36,  72, 
108)  so  leiten,  daB  die  Polierkissenbaugruppe 
(14)  teilweise  auf  der  Auflage  (24,  60,  100, 

a  separate  respective  fluid  supply  conduit  (36, 
72,  108)  connectable  to  a  respective  source  of 
fluid  at  a  separate  respective  pressure;  15 
a  respective  set  of  fluid  pads  (40,  122,  122'), 
each  in  fluid  communication  with  the  respective 
fluid  supply  conduit  (36,  72,  108),  said  fluid 
pads  (40,  122,  122')  configured  to  direct  fluid 
from  the  respective  fluid  supply  conduit  (36,  72,  20 
108)  to  support  in  part  the  polishing  pad 
assembly  (14)  on  the  support  (24,  60,  100, 
100'). 

said  first  plate  (104)  comprising  a  plurality  of 
concentric  grooves  (114),  each  in  communica- 
tion  with  a  respective  one  of  the  fluid  supply 
conduits  (108);  40 
said  second  plate  (102)  comprising  a  plurality 
of  sets  of  orifices  (124),  each  set  of  orifices 
(124)  overlying  and  aligned  with  a  respective 
concentric  groove  (114); 
said  first  and  second  plates  (1  04,  1  02)  secured  45 
together  to  hold  the  orifices  (124)  in  alignment 
with  the  respective  grooves  (114); 
each  fluid  pad  (122)  formed  in  the  second  plate 
(102)  in  communication  with  a  respective  ori- 
fice  (124).  50 
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1  00')  getragen  wird. 

2.  Erfindung  nach  Anspruch  1,  wobei  wenigstens 
einige  der  Gruppen  von  Fluidkissen  (122,  122')  in 
entsprechenden  konzentrischen  Ringen  angeord-  5 
net  sind. 

3.  Erfindung  nach  Anspruch  1  ,  wobei  die  Polierkissen- 
baugruppe  (14)  wenigstens  ein  Polierkissen  (18) 
und  ein  Band  (1  6)  umfaBt,  das  das  wenigstens  eine  10 
Polierkissen  (18)  linear  verschiebbar  tragt. 

4.  Erfindung  nach  Anspruch  1,  wobei  die  Fluidlager 
eine  erste  und  ein  zweite  Platte  (104,  102)  umfas- 
sen;  is 

die  erste  Platte  (104)  eine  Vielzahl  von  konzen- 
trischer  Nuten  (114)  umfaBt,  die  jeweils  in  Ver- 
bindung  mit  einer  entsprechenden  der 

5.  Erfindung  nach  Anspruch  4,  des  weiteren  eine 
Anordnung  von  AbfluBnuten  (130',  132')  umfas- 
send,  die  in  der  zweiten  Platte  (102')  zwischen  den 
Fluidkissen  (122')  ausgebildet  ist.  40 

6.  Erfindung  nach  Anspruch  5,  wobei  die  AbfluBnuten 
sowohl  radial  verlaufende  AbfluBnuten  (130')  als 
auch  konzentrische  AbfluBnuten  (132')  umfassen. 

45 
7.  Erfindung  nach  Anspruch  1,  wobei  die  Fluidlager 

(34,  70,  122,  128)  bezuglich  des  Fluiddrucks  sepa- 
rat  reguliert  werden  konnen,  urn  ein  Spektrum  an 
Druckprofilen  zu  erzeugen. 

50 
8.  Erfindung  nach  Anspruch  1,  wobei  die  Fluidlager 

(34,  70,  122,  128)  ein  mittiges  Lager  (128)  und  ein 
Umfangslager  (122)  umfassen,  und  wobei  das 
Umfangslager  (122)  das  mittige  Lager  (128) 
umschlieBt.  55 

9.  Verfahren  zum  Regulieren  eines  Druckprofils  in  der 
Poliermaschine  (10)  nach  Anspruch  1,  das  die  fol- 

57  B1  10 

genden  Schritte  umfaBt: 

Verbinden  jeder  der  Fluidzufiihrleitungen  (36, 
72,  108)  mit  einer  von  wenigstens  zwei  Quellen 
von  Fluid  auf  entsprechenden  separaten  Driik- 
ken;  und 

Regulieren  des  Drucks,  der  von  wenigstens 
einer  Quelle  von  Fluid  wenigstens  einer  der 
Leitungen  (36,  72,  108)  zugefiihrt  wird,  in 
bezug  auf  den  Druck,  der  von  der  wenigstens 
einen  anderen  Quelle  von  Fluid  der  wenigstens 
einen  der  anderen  Leitungen  (36,  72,  108) 
zugefiihrt  wird,  urn  ein  Druckprofil  der  Fluidla- 
ger  (34,  70,  122,  128)  zu  regulieren. 

Revendications 

1.  Machine  (10)  de  polissage  de  tranches  semi-con- 
ductrices,  du  type  qui  comprend  au  moins  un 
ensemble  (14)  a  tampon  de  polissage  et  au  moins 
un  support  (12)  de  tranche  positionne  afin  qu'il 
retienne  une  tranche  semi-conductrice  (10)  contre 
I'ensemble  (14)  a  tampon  de  polissage,  et  un  sup- 
port  (24,  60,  100,  100')  dispose  pres  de  I'ensemble 
a  tampon  de  polissage,  caracterisee  en  ce  que  I'un 
au  moins  parmi  le  support  (24,  60,  100,  100')  et 
I'ensemble  a  tampon  de  polissage  (14)  comprend 
plusieurs  paliers  fluides  (34,  70,  122,  128)  qui  sup- 
portent  I'ensemble  a  tampon  de  polissage  (14)  sur 
le  support  (24,  60,  100,  100'),  chacun  des  paliers 
fluides  (34,  70,  122,  128)  comprenant  : 

un  conduit  respectif  separe  (36,  72,  108)  d'ali- 
mentation  en  fluide  qui  peut  etre  raccorde  a 
une  source  respective  de  fluide  a  une  pression 
respective  separee,  et 
un  ensemble  respectif  de  tampons  fluides  (40, 
122,  122')  communiquant  chacun  avec  le  con- 
duit  respectif  (36,  72,  108)  d'alimentation  en 
fluide,  les  tampons  fluides  (40,  122,  122')ayant 
une  configuration  telle  qu'ils  dirigent  le  fluide  du 
conduit  respectif  (36,  72,  108)  d'alimentation 
en  fluide  afin  qu'ils  supportent  en  partie 
I'ensemble  a  tampon  de  polissage  (14)  place 
sur  le  support  (24,  60,  100'). 

2.  Invention  selon  la  revendication  1,  dans  laquelle 
certains  au  moins  des  ensembles  de  tampons  flui- 
des  (122,  122')  sont  disposes  en  anneaux  concen- 
triques  respectifs. 

3.  Invention  selon  la  revendication  1,  dans  laquelle 
I'ensemble  a  tampon  de  polissage  (14)  comporte 
au  moins  un  tampon  de  polissage  (18)  et  une  cour- 
roie  (16)  qui  supporte  le  tampon  de  polissage  au 
moins  (18)  afin  qu'il  presente  un  deplacement 
lineaire  en  translation. 

EP  0  706  857  B1 

Fluidzufiihrleitungen  (108)  stehen;  20 

die  zweite  Platte  (102)  eine  Vielzahl  von  Grup- 
pen  von  Diisen  (124)  umfaBt,  wobei  jede 
Gruppe  von  Diisen  (124)  eine  entsprechende 
konzentrische  Nut  (114)  iiberlappt  und  auf  sie  25 
ausgerichtet  ist; 

die  erste  und  die  zweite  Platte  (104,  102) 
aneinander  befestigt  sind,  urn  die  Diisen  (124) 
auf  die  entsprechenden  Nuten  (114)  ausge-  30 
richtet  zu  halten; 

jedes  Fluidkissen  (122),  das  in  der  zweiten 
Platte  (102)  ausgebildet  ist,  mit  einer  entspre- 
chenden  Diise  (124)  in  Verbindung  steht.  35 
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4.  Invention  selon  la  revendication  1  ,  dans  laquelle  les 
paliers  fluides  comprennent  des  premiere  et 
seconde  plaques  (104,  102), 

la  premiere  plaque  (1  04)  comprenant  plusieurs  s 
gorges  concentriques  (114)  qui  communiquent 
chacune  avec  un  conduit  respectif  parmi  les 
conduits  (108)  d'alimentation  en  fluide, 
la  seconde  plaque  (102)  comprenant  plusieurs 
ensembles  d'orifices  (124),  chaque  ensemble  to 
d'orifices  (124)  recouvrant  une  gorge  concen- 
trique  respective  (114)  et  etant  aligne  sur  une 
telle  gorge, 
la  premiere  et  la  seconde  plaque  (104,  102) 
etant  fixees  mutuellement  afin  qu'elles  main-  ts 
tiennent  les  orifices  (124)  dans  I'alignement 
des  gorges  respectives  (114), 
chaque  tampon  fluide  (122)  forme  dans  la 
seconde  plaque  (102)  etant  en  communication 
avec  un  orifice  respectif  (124).  20 

5.  Invention  selon  la  revendication  4,  comprenant  en 
outre  un  arrangement  de  gorges  d'evacuation 
(130',  132')  formees  dans  la  seconde  plaque  (102') 
entre  les  tampons  fluides  (1  22').  25 

6.  Invention  selon  la  revendication  5,  dans  laquelle  les 
gorges  d'evacuation  comprennent  a  la  fois  des  gor- 
ges  radiales  (130')  et  des  gorges  concentriques 
(132')  d'evacuation.  30 

7.  Invention  selon  la  revendication  1  ,  dans  laquelle  les 
paliers  fluides  (34,  70,  122,  128)  sont  reglables 
separement  en  pression  de  fluide  pour  donner 
toute  une  plage  de  prof  ils  de  pression.  35 

8.  Invention  selon  la  revendication  1  ,  dans  laquelle  les 
paliers  fluides  (34,  70,  122,  128)  comprennent  un 
palier  central  (128)  et  un  palier  peripherique  (122), 
et  le  palier  peripherique  (1  22)  entoure  le  palier  cen-  to 
tral  (128). 

9.  Procede  d'ajustement  d'un  profil  de  pression  dans 
la  machine  (10)  de  polissage  selon  la  revendication 
1  ,  comprenant  les  etapes  suivantes  :  45 

le  raccordement  de  chacun  des  conduits  (36, 
72,  108)  d'alimentation  en  fluide  a  chacune 
d'au  moins  deux  sources  de  fluide  a  des  pres- 
sions  respectives  separees,  et  so 
I'ajustement  de  la  pression  transmise  par  au 
moins  une  source  de  fluide  a  au  moins  I'un  des 
conduits  (36,  72,  108)  par  rapport  a  une  pres- 
sion  transmise  par  au  moins  une  autre  source 
de  fluide  a  au  moins  I'un  des  autres  conduits  55 
(36,  72,  108)  afin  qu'un  profil  de  pression  des 
paliers  fluides  (34,  70,  122,  128)  soit  ajuste. 
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