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(54)  Wafer  chamfering  method  and  apparatus  

(57)  A  wafer  (W)  to  be  chamfered  is  supported  in  grinding  wheel  (48),  and  then,  the  wafer  (W)  is  rotated, 
such  a  manner  as  to  rotate  and  to  move  in  the  X-axis  To  chamfer  an  orientation  flat  (OF)  of  the  wafer  (W),  the 
direction  and  the  Y-axis  direction  which  are  perpendicu-  orientation  flat  (OF)  of  the  wafer  (W)  is  pressed  against 
lar  to  one  another,  and  a  periphery  grinding  wheel  (48)  the  rotating  periphery  grinding  wheel  (48),  and  then,  the 
is  rotatably  placed  on  the  Y-axis.  To  chamfer  a  circular  wafer  (W)  is  fed  in  the  X-axis  direction, 
part  (C)  of  the  wafer  (W),  the  circular  part  (C)  of  the 
wafer  (W)  is  pressed  against  the  rotating  periphery 
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Description 

[0001  ]  The  present  invention  relates  generally  to  a  wafer  chamfering  method  and  apparatus,  and  more  particularly  to 
a  wafer  chamfering  method  and  apparatus  for  chamfering  a  wafer  made  of,  for  example,  silicon  or  similar  material  used 

5  for  semiconductor  elements,  in  which  an  orientation  flat  or  a  notch  is  formed  at  the  periphery  thereof. 
[0002]  A  conventional  wafer  chamfering  apparatus  is  constructed  in  such  a  way  that  a  wafer  table,  on  which  a  wafer 
to  be  chamfered  is  mounted,  is  supported  in  a  manner  to  move  along  the  Y-axis,  and  that  a  periphery  grinding  wheel  is 
placed  on  the  Y-axis. 
[0003]  To  chamfer  a  circular  part  of  the  wafer  by  the  above-mentioned  chamfering  apparatus,  the  circular  part  of  the 

10  wafer  is  pressed  against  the  rotating  periphery  grinding  wheel.  To  chamfer  an  orientation  flat  part  of  the  wafer,  the  ori- 
entation  flat  part  of  the  wafer  is  pressed  against  the  rotating  periphery  grinding  wheel,  and  the  wafer  is  slightly  rotated 
and  is  slightly  fed  along  the  Y-axis,  so  that  the  orientation  flat  part  can  be  chamfered. 
[0004]  A  notch  part  of  a  wafer  with  the  notch  is  chamfered  in  the  same  manner.  The  notch  part  of  the  wafer  is  pressed 
against  a  rotating  notch  grinding  tool,  and  the  wafer  is  slightly  rotated  and  is  slightly  fed  along  the  Y-axis,  so  that  the 

15  notch  part  can  be  chamfered. 
[0005]  In  the  above-mentioned  conventional  chamfering  method,  it  is  extremely  difficult  to  control  the  movement  and 
rotation  of  the  wafer,  when  the  orientation  flat  part  or  the  notch  part  is  chamfered.  Thus,  the  straightness  of  the  orienta- 
tion  flat  part  or  the  notch  part  becomes  deteriorated. 
[0006]  The  present  invention  has  been  developed  in  view  of  the  above-described  circumstances,  and,  at  least  in  its 

20  preferred  embodiments,  provides  a  wafer  chamfering  method  and  apparatus  for  accurately  chamfering  a  wafer  which 
has  an  orientation  flat  or  a  notch  at  the  periphery  thereof. 
[0007]  Thus,  from  a  first  aspect,  the  present  invention  provides  a  wafer  chamfering  method  for  chamfering  a  periphery 
of  a  wafer  which  has  a  circular  part,  an  orientation  flat  part  and  orientation  flat  corner  parts,  wherein  the  wafer  is  sup- 
ported  in  such  a  manner  as  to  rotate  and  to  move  in  an  X-axis  direction  and  a  Y-axis  direction  which  are  perpendicular 

25  to  one  another,  and  a  periphery  grinding  wheel  is  rotatably  placed  on  the  Y-axis,  wherein  said  method  comprises  the 
steps  of:  chamfering  the  circular  pan  of  the  wafer  by  bringing  the  circular  part  into  contact  with  the  periphery  grinding 
wheel,  which  is  rotating,  and  by  rotating  the  wafer;  chamfering  the  orientation  flat  part  of  the  wafer  by  bringing  the  ori- 
entation  flat  part  into  contact  with  the  periphery  grinding  wheel,  which  is  rotating,  and  by  feeding  the  wafer  in  the  X-axis 
direction;  and  chamfering  one  of  the  orientation  flat  corner  parts  of  the  wafer  by  bringing  the  one  of  the  orientation  flat 

30  corner  parts  into  contact  with  the  periphery  grinding  wheel,  which  is  rotating,  and  by  rotating  the  wafer  and  feeding  the 
wafer  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the  one  of  the  orientation  flat  corner  parts  can  always  be  in 
contact  with  the  periphery  grinding  wheel. 
[0008]  Thus,  according  to  this  aspect  of  the  present  invention,  the  wafer  is  supported  in  such  a  manner  as  to  rotate 
and  to  move  in  the  X-axis  direction  and  the  Y-axis  direction  which  are  perpendicular  to  one  another,  and  the  periphery 

35  grinding  wheel  is  rotatably  placed  on  the  Y-axis.  To  chamfer  the  circular  part  of  the  wafer,  the  circular  part  is  pressed 
against  the  rotating  periphery  grinding  wheel,  and  then  the  wafer  is  rotated.  To  chamfer  the  orientation  flat  part  of  the 
wafer,  the  orientation  flat  is  pressed  against  the  rotating  periphery  grinding  wheel,  and  then  the  wafer  is  fed  in  the  X- 
axis  direction.  To  chamfer  each  of  the  orientation  flat  corner  parts  of  the  wafer,  the  orientation  flat  corner  part  is  pressed 
against  the  rotating  periphery  grinding  wheel,  and  then,  the  wafer  is  rotated  and  is  fed  in  the  X-axis  direction  and  the  Y- 

40  axis  direction  so  that  the  orientation  flat  corner  part  can  always  be  in  contact  with  the  periphery  grinding  wheel. 
[0009]  From  a  second  aspect,  the  present  invention  provides  a  wafer  chamfering  method  for  chamfering  a  periphery 
of  a  wafer  which  has  a  circular  part,  a  notch  part  and  notch  corner  parts,  wherein  the  wafer  is  supported  in  such  a  man- 
ner  as  to  rotate  and  to  move  in  an  X-axis  direction  and  a  Y-axis  direction  which  are  perpendicular  to  one  another,  and 
a  periphery  grinding  wheel  and  a  notch  grinding  tool  are  rotatably  placed  on  the  Y-axis,  wherein  said  method  comprises 

45  the  steps  of:  chamfering  the  circular  part  of  the  wafer  by  bringing  the  circular  part  into  contact  with  the  periphery  grind- 
ing  wheel,  which  is  rotating,  and  by  rotating  the  wafer;  chamfering  the  notch  part  of  the  wafer  by  bringing  the  notch  part 
into  contact  with  the  notch  grinding  tool,  which  is  rotating,  and  by  feeding  the  wafer  in  the  X-axis  direction  and  the  Y-axis 
direction  so  that  the  notch  part  can  always  be  in  contact  with  the  notch  grinding  tool;  and  chamfering  one  of  the  notch 
corner  parts  of  the  wafer  by  bringing  the  one  of  the  notch  corner  parts  into  contact  with  the  notch  grinding  tool,  which 

so  is  rotating,  and  by  feeding  the  wafer  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the  one  of  the  notch  corner 
parts  can  always  be  in  contact  with  the  notch  grinding  tool. 
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Thus ,   a c c o r d i n g   to  this  aspect  of  the  p r e s e n t   i n v e n t i o n ,   t} 

wafe r   is  s u p p o r t e d   in  such  a  m a n n e r   as  to  ro ta te   and  to  m o v e   ii 
5  axis  d i r e c t i o n   and  the  Y - a x i s  

direction  which  are  perpendicular  to  one  another,  and  the  periphery  grinding  wheel  and  the  notch  grinding  tool  are  rotat- 
ably  placed  on  the  Y-axis.  To  chamfer  the  circular  part  of  the  wafer,  the  circular  part  is  pressed  against  the  rotating 

10  periphery  grinding  wheel,  and  then  the  wafer  is  rotated.  To  chamfer  the  notch  part  of  the  wafer,  the  notch  part  is  pressed 
against  the  rotating  notch  grinding  tool,  and  then  the  wafer  is  fed  in  the  X-axis  direction  and  the  Y-axis  direction  so  that 
the  notch  part  can  always  be  in  contact  with  the  notch  grinding  tool.  To  chamfer  each  of  the  notch  corner  parts  of  the 
wafer,  the  notch  corner  part  is  pressed  against  the  rotating  notch  grinding  tool,  and  then,  the  wafer  is  fed  in  the  X-axis 
direction  and  the  Y-axis  direction  so  that  the  notch  corner  part  can  always  be  in  contact  with  the  notch  grinding  tool. 

15  [0010]  Preferably,  the  chamfering  operation  causes  a  substantially  45°  cut  to  be  formed  in  both  the  top  and  bottom 
faces  of  the  wafer  adjacent  the  peripheral  edge. 
[001  1  ]  From  a  third  aspect,  the  present  invention  provides  an  apparatus  for  chamfering  the  periphery  of  a  wafer  said 
apparatus  comprising: 

20  a  grinding  tool; 
a  grinding  tool  support; 
a  wafer  table  support;  and 
a  wafer  table  for  supporting  the  wafer  which  is  capable  of  moving  in  an  X-axis  direction  and  a  Y-axis  direction  rela- 
tive  to  the  grinding  tool  support  and  is  rotatably  supported  on  the  wafer  table  support. 

25 
[0012]  Preferred  embodiments  of  the  invention  will  now  be  described,  by  way  of  example  only  and  with  reference  to 
the  accompanying  drawings  in  which: 

Fig.  1  is  a  schematic  side  view  illustrating  an  embodiment  of  a  wafer  chamfering  apparatus  according  to  the  present 
30  invention  but  not  showing  the  actual  shape  of  the  grinding  wheel  and  grinding  tool; 

Fig.  2  is  a  plan  view  illustrating  a  wafer  feeding  apparatus; 
Fig.  3  is  a  view  taken  along  a  line  A-A  of  Fig.  2; 
Figs.  4(a),  4(b),  4(c),  4(d),  4(e)  and  4(f)  are  views  of  assistance  in  explaining  a  method  of  chamfering  a  wafer  with 
an  orientation  flat;  and 

35  Figs.  5(a),  5(b),  5(c),  5(d)  and  5(e)  are  views  of  assistance  in  explaining  a  method  of  chamfering  a  wafer  with  a 
notch. 

[001  3]  Fig.  1  is  a  side  view  illustrating  an  embodiment  of  a  wafer  chamfering  apparatus  according  to  the  present  inven- 
tion.  As  shown  in  Fig.  1  ,  the  wafer  chamfering  apparatus  1  0  comprises  a  wafer  feeding  apparatus  1  2  and  a  grinding  tool 

40  apparatus  1  4. 
[0014]  A  description  will  be  given  of  the  construction  of  the  wafer  feeding  apparatus  12.  As  shown  in  Figs.  1-  3,  a  pair 
of  guide  rails  18  is  provided  on  a  horizontally-arranged  base  16.  A  Y-axis  table  22  is  slidably  supported  on  the  guide 
rails  18  via  sliders  20.  The  Y-axis  table  22  is  driven  by  a  feed  screw  mechanism,  which  is  constructed  as  described 
below. 

45  [001  5]  As  shown  in  Fig.  2,  a  ball  screw  24  is  provided  in  parallel  with  the  guide  rails  1  8  on  the  base  1  6.  The  ball  screw 
24  is  engaged  with  a  nut  member  26,  which  is  secured  to  the  Y-axis  table  22.  One  end  of  the  ball  screw  24  connects  to 
a  motor  28,  which  is  rotatable  forward  and  backward  and  is  driven  to  rotate  the  ball  screw  24.  When  the  ball  screw  24 
rotates,  the  nut  member  26  moves  along  the  ball  screw  24,  and  thereby,  the  Y-axis  table  22,  which  is  connected  to  the 
nut  member  26,  slides  along  the  guide  rails  18.  A  direction  in  which  the  Y-axis  table  22  slides  will  hereafter  be  referred 

so  to  as  a  Y-axis  direction,  and  a  straight  line  which  is  parallel  with  the  Y-direction  and  goes  through  the  center  of  the  Y- 
axis  table  22  will  be  referred  to  as  the  Y-axis. 
[001  6]  A  pair  of  guide  rails  30  is  provided  on  the  Y-axis  table  22  in  a  direction  perpendicular  to  the  Y-axis  direction.  An 
X-axis  table  34  is  slidably  supported  on  the  guide  rails  30  via  sliders  32.  The  X-axis  table  34  is  driven  by  a  feed  screw 
mechanism  in  the  same  manner  as  the  Y-axis  table  22,  and  the  feed  screw  mechanism  is  constructed  as  described 

55  below. 
[001  7]  As  shown  in  Fig.  2,  a  ball  screw  36  is  provided  in  parallel  with  the  guide  rails  30  on  the  Y-axis  table  22.  The  ball 
screw  36  is  engaged  with  a  nut  member  38,  which  is  secured  to  the  X-axis  table  34.  One  end  of  the  ball  screw  36  con- 
nects  to  a  motor  40,  which  is  rotatable  forward  and  backward  and  is  driven  to  rotate  the  ball  screw  36.  When  the  ball 

3 
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screw  36  rotates,  the  nut  member  38  moves  along  the  ball  screw  36,  and  thereby,  the  X-axis  table  34,  which  is  con- 
nected  to  the  nut  member  34,  slides  along  the  guide  rails  30.  A  direction  in  which  the  X-axis  table  34  slides  will  hereafter 
be  referred  to  as  an  X-axis  direction,  and  a  straight  line  which  is  parallel  with  the  X-axis  direction  and  goes  through  the 
center  of  the  X-axis  table  34  will  be  referred  to  as  the  X-axis. 

5  [001  8]  A  wafer  table  support  42  is  centered  on  the  X-axis  table  34.  A  wafer  table  44  is  rotatably  supported  on  the  wafer 
table  support  42,  and  the  wafer  table  44  is  rotated  by  a  motor  (not  shown),  which  is  built  in  the  wafer  table  support  42. 
A  wafer  W  to  be  chamfered  is  held  on  the  wafer  table  44  with  vacuum.  A  straight  line  which  is  perpendicular  to  the  wafer 
table  44  and  goes  through  the  rotational  center  of  the  wafer  table  44  will  be  referred  to  as  the  6-axis. 
[0019]  Since  the  wafer  feeding  apparatus  12  is  constructed  as  described  above,  the  wafer  W  held  on  the  wafer  table 

10  44  can  be  rotated  about  the  6-axis  and  can  be  fed  in  the  X-axis  direction  and  the  Y-axis  direction. 
[0020]  A  description  will  be  given  of  the  construction  of  the  grinding  tool  apparatus  1  4.  As  shown  in  Fig.  1  ,  the  grinding 
tool  apparatus  14  has  a  grinding  tool  support  46.  The  grinding  tool  support  46  is  slidably  supported  on  a  column  (not 
shown),  which  vertically  stands  on  the  base  16,  and  a  drive  (not  shown)  drives  the  grinding  tool  support  46  so  that  the 
grinding  tool  support  46  moves  up  and  down  along  the  column.  A  periphery  grinding  wheel  48  and  a  notch  grinding  tool 

15  50  are  provided  at  the  bottom  of  the  grinding  tool  support  46.  The  periphery  grinding  wheel  48  and  the  notch  grinding 
tool  50  are  respectively  rotated  by  motors  (not  shown),  which  are  built  in  the  grinding  tool  support  46.  The  periphery 
grinding  wheel  48  and  the  notch  grinding  tool  50  are  located  on  the  Y-axis  as  shown  in  Fig.  2,  and  the  notch  grinding 
tool  50  is  located  at  a  predetermined  height  above  the  periphery  grinding  wheel  48  as  shown  in  Fig.  1  . 
[0021  ]  The  grinding  tool  apparatus  1  4  is  constructed  as  described  above,  and  the  periphery  of  the  wafer  W  is  cham- 

20  fered  in  such  a  way  that  the  periphery  of  the  wafer  W  is  pressed  against  the  rotating  periphery  grinding  wheel  48  or  the 
rotating  notch  grinding  tool  50  of  the  grinding  tool  apparatus  14. 
[0022]  The  wafer  chamfering  apparatus  10  of  the  present  invention  is  constructed  as  described  above,  and  a  control- 
ler  (not  shown)  controls  the  wafer  chamfering  apparatus  10. 
[0023]  A  description  will  be  given  of  the  operation  of  the  wafer  chamfering  apparatus  10  according  to  the  present 

25  invention,  which  is  constructed  in  the  above-mentioned  manner.  Since  the  wafer  chamfering  apparatus  10  is  able  to 
chamfer  both  the  wafer  W  with  an  orientation  flat  and  the  wafer  W  with  a  notch,  a  description  will  be  given  first  of  the 
method  for  chamfering  the  wafer  W  with  the  orientation  flat,  and  then  a  description  will  be  given  of  the  method  for  cham- 
fering  the  wafer  W  with  the  notch. 
[0024]  A  description  will  hereunder  be  given  of  the  method  for  chamfering  the  wafer  W  with  the  orientation  flat  with 

30  reference  to  Figs.  4(a)  -  4(f),  which  describe  the  procedure. 
[0025]  First,  the  wafer  W  is  set  on  the  wafer  chamfering  apparatus  10.  Specifically,  the  wafer  W  is  positioned  on  the 
wafer  table  44,  and  the  wafer  W  is  held  on  the  wafer  table  44  with  vacuum. 
[0026]  The  wafer  W  is  placed  so  that  the  center  thereof  can  be  positioned  on  the  6-axis  of  the  wafer  table  44,  and  that 
an  orientation  flat  OF  thereof  can  be  parallel  to  the  Y-axis  (see  Fig.  4(a)).  This  state  will  be  referred  to  as  an  initial  state, 

35  where  the  center  of  the  wafer  W  is  positioned  on  the  Y-axis  and  at  a  predetermined  distance  away  from  the  axis  of  the 
periphery  grinding  wheel  48. 
[0027]  On  the  other  hand,  in  the  grinding  tool  apparatus  14,  the  grinding  tool  support  46  moves  up  or  down  so  as  to 
position  the  periphery  grinding  wheel  48  at  a  predetermined  machining  position. 
[0028]  On  completion  of  the  above-mentioned  initialization,  the  wafer  chamfering  apparatus  1  0  starts  chamfering  the 

40  wafer  W. 
[0029]  First,  the  periphery  grinding  wheel  48  is  rotated,  and  the  wafer  W  is  fed  in  the  Y-axis  direction  to  the  periphery 
grinding  wheel  48  at  the  same  time.  When  the  wafer  W  moves  by  a  predetermined  distance,  a  circular  part  C  of  the 
wafer  W  meets  the  rotating  periphery  grinding  wheel  48,  and  the  wafer  W  stops  moving. 
[0030]  As  shown  in  Fig.  4(a),  when  the  circular  part  C  of  the  wafer  W  meets  the  periphery  grinding  wheel  48,  the  wafer 

45  W  starts  rotating  about  the  6-axis  by  a  predetermined  angle.  Thereby,  the  circular  part  C  of  the  wafer  W  is  chamfered 
by  the  rotating  periphery  grinding  wheel  48. 
[0031]  As  shown  in  Fig.  4(b),  when  the  wafer  W  rotates  by  the  predetermined  angle,  a  point  of  contact  between  the 
wafer  W  and  the  periphery  grinding  wheel  48  reaches  an  orientation  flat  corner  OR  of  the  wafer  W.  In  this  state,  only 
the  rotation  of  the  wafer  W  cannot  bring  the  orientation  flat  corner  OR  into  contact  with  the  periphery  grinding  wheel  48. 

so  For  this  reason,  the  orientation  flat  corner  OR  is  chamfered  by  controlling  movement  of  the  wafer  W  as  described  below. 
[0032]  When  the  point  of  contact  reaches  the  orientation  flat  corner  OR  of  the  wafer  W  as  represented  with  a  broken 
line  in  Fig.  4(c),  the  wafer  W  is  rotated  about  the  6-axis  and  is  fed  in  the  X-axis  direction  and  the  Y-axis  direction.  The 
wafer  W  moves  so  that  the  orientation  flat  corner  OR  can  always  be  in  contact  with  the  periphery  grinding  wheel  48. 
Thus,  the  orientation  flat  corner  OR  of  the  wafer  W  is  chamfered  by  the  periphery  grinding  wheel  48. 

55  [0033]  Then,  the  orientation  flat  OF  of  the  wafer  W,  of  which  movement  is  controlled  as  stated  above,  finally  becomes 
parallel  to  the  X-axis  as  represented  with  a  solid  line  in  Fig.  4(c),  and  the  chamfering  of  the  orientation  flat  corner  OR  is 
completed.  In  this  state,  the  periphery  grinding  wheel  48  is  in  contact  with  the  orientation  flat  OF  of  the  wafer  W.  Then, 
the  orientation  flat  OF  is  chamfered  subsequently. 
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[0034]  As  shown  in  Fig.  4(d),  the  orientation  flat  OF  is  chamfered  by  feeding  the  wafer  W  in  the  X-axis  direction.  That 
is,  the  wafer  W  moves  in  parallel  with  the  orientation  flat  OF  while  the  orientation  flat  OF  being  in  contact  with  the  periph- 
ery  grinding  wheel  48.  Thereby,  the  orientation  flat  OF  is  chamfered  by  the  periphery  grinding  wheel  48. 
[0035]  The  wafer  W  is  fed  in  the  X-axis  direction  until  the  point  of  contact  between  the  wafer  W  and  the  periphery 

5  grinding  wheel  48  reaches  the  other  end  of  the  orientation  flat  OF,  or  the  other  orientation  flat  corner  OR  as  shown  in 
Fig.  4(e).  When  the  point  of  contact  reaches  the  orientation  corner  OR,  the  orientation  flat  corner  OR  is  chamfered  sub- 
sequently. 
[0036]  Specifically,  when  the  point  of  contact  reaches  the  orientation  flat  corner  OR  of  the  wafer  W  as  represented 
with  a  solid  line  in  Fig.  4(f),  the  wafer  W  is  rotated  about  the  6-axis  and  is  fed  in  the  X-axis  direction  and  the  Y-axis  direc- 

10  tion.  The  wafer  W  moves  so  that  the  orientation  flat  corner  OR  can  always  be  in  contact  with  the  periphery  grinding 
wheel  48.  Thus,  the  orientation  flat  corner  OR  of  the  wafer  W  is  chamfered  by  the  periphery  grinding  wheel  48. 
[0037]  Then,  the  center  of  the  wafer  W,  of  which  movement  is  controlled  as  stated  above,  is  finally  positioned  on  the 
Y-axis  as  represented  with  a  broken  line  in  Fig.  4(f),  and  the  chamfering  of  the  orientation  flat  corner  OR  is  completed. 
In  this  state,  the  periphery  grinding  wheel  48  is  in  contact  with  the  circular  part  C  of  the  wafer  W.  Thereafter,  the  wafer 

15  W  is  rotated  about  the  6-axis  to  chamfer  the  circular  part  C  subsequently,  and  then,  the  wafer  W  returns  to  the  state 
where  the  chamfering  is  started,  that  is,  the  state  shown  in  Fig.  4(a).  The  chamfering  of  the  whole  periphery  of  the  wafer 
W  is  completed  by  repeating  the  above-mentioned  series  of  processes  a  plurality  of  times. 
[0038]  When  the  chamfering  of  the  wafer  W  is  completed,  the  wafer  W  stops  in  the  state  where  the  chamfering 
started,  that  is,  the  state  shown  in  Fig.  4(a).  Then,  the  wafer  W  moves  in  the  Y-axis  direction  so  that  it  becomes  farther 

20  away  from  the  periphery  grinding  wheel  48,  and  the  wafer  W  returns  to  the  initial  state.  The  wafer  W  is  picked  from  the 
wafer  table  44,  and  the  machining  is  completed. 
[0039]  As  stated  above,  according  to  the  wafer  chamfering  method  and  apparatus  in  this  embodiment,  when  the  ori- 
entation  flat  OF  of  the  wafer  W  is  chamfered,  the  wafer  W  is  fed  straight  in  parallel  with  the  orientation  flat  OF.  Thus,  it 
is  possible  to  easily  chamfer  the  orientation  flat  OF  with  high  straightness.  When  each  of  the  orientation  flat  corners  OR 

25  of  the  wafer  W  is  chamfered,  the  wafer  W  is  moved  so  that  the  orientation  flat  corner  OR  can  always  be  in  contact  with 
the  periphery  grinding  wheel  48.  Thus,  it  is  possible  to  easily  chamfer  the  orientation  flat  corners  OR  with  high  accuracy. 
Moreover,  it  is  possible  to  control  movement  of  the  wafer  W  in  a  simple  way. 
[0040]  In  this  embodiment,  the  whole  periphery  of  the  wafer  W  is  sequentially  chamfered,  but  each  part  of  the  periph- 
ery  of  the  wafer  W  may  be  chamfered  separately.  Specifically,  only  the  circular  part  C  of  the  wafer  W  may  be  chamfered 

30  first,  then  the  orientation  flat  F  may  be  chamfered,  and  finally  the  orientation  flat  corners  OR  may  be  chamfered. 
[0041]  The  machining  order  should  not  be  restricted  to  the  above-mentioned  order.  For  instance,  the  orientation  flat 
OF  may  be  chamfered  first,  then  the  orientation  flat  corners  OR  may  be  chamfered,  and  finally  the  circular  part  C  may 
be  chamfered. 
[0042]  A  description  will  be  given  of  the  method  for  chamfering  the  wafer  W  with  the  notch  with  reference  to  Figs.  5(a) 

35  -  5(e),  which  describe  the  procedure. 
[0043]  First,  the  wafer  W  is  set  on  the  wafer  chamfering  apparatus  10.  Specifically,  the  wafer  W  is  positioned  on  the 
wafer  table  44,  and  the  wafer  W  is  held  on  the  wafer  table  44  with  vacuum. 
[0044]  The  wafer  W  is  placed  so  that  the  center  thereof  can  be  positioned  on  the  6-axis  of  the  wafer  table  44,  and  that 
a  notch  NO  thereof  can  be  positioned  on  the  X-axis  (see  Fig.  5(a)).  This  state  will  be  referred  to  as  an  initial  state,  where 

40  the  center  of  the  wafer  W  is  positioned  on  the  Y-axis  and  at  a  predetermined  distance  away  from  the  axis  of  the  periph- 
ery  grinding  wheel  48. 
[0045]  On  the  other  hand,  in  the  grinding  tool  apparatus  1  4,  the  grinding  tool  support  46  moves  up  or  down  so  as  to 
position  the  periphery  grinding  wheel  48  at  a  predetermined  machining  position. 
[0046]  On  completion  of  the  above-mentioned  initialization,  the  wafer  chamfering  apparatus  10  starts  chamfering  the 

45  wafer  W. 
[0047]  First,  the  periphery  grinding  wheel  48  is  rotated,  and  the  wafer  W  is  fed  in  the  Y-axis  direction  to  the  periphery 
grinding  wheel  48  at  the  same  time.  When  the  wafer  W  moves  by  a  predetermined  distance,  a  circular  part  C  of  the 
wafer  W  meets  the  rotating  periphery  grinding  wheel  48,  and  the  wafer  W  stops  moving. 
[0048]  As  shown  in  Fig.  5(a),  when  the  circular  part  C  of  the  wafer  W  meets  the  periphery  grinding  wheel  48,  the  wafer 

so  W  starts  rotating.  Thereby,  the  circular  part  C  of  the  wafer  W  is  chamfered  by  the  rotating  periphery  grinding  wheel  48 
as  shown  in  Fig.  5(b). 
[0049]  After  the  wafer  W  rotates  a  predetermined  number  of  times,  the  chamfering  of  the  circular  part  C  of  the  wafer 
W  is  completed.  Then,  the  wafer  W  stops  rotating,  and  returns  to  the  initial  state.  Thereafter,  the  wafer  chamfering  appa- 
ratus  10  starts  chamfering  the  notch  NO  of  the  wafer  W. 

55  [0050]  To  chamfer  the  notch  NO,  the  wafer  W  moves  in  the  X-axis  direction  by  a  predetermined  distance  from  the 
initial  state  until  it  reaches  a  predetermined  machining  position  (see  Fig.  5(c)).  On  the  other  hand,  in  the  grinding  tool 
apparatus  14,  the  grinding  tool  support  46  moves  down  by  a  predetermined  distance  so  that  the  notch  grinding  tool  50 
can  be  positioned  at  a  predetermined  machining  position.  Then,  the  notch  grinding  tool  50  is  rotated,  and  the  wafer  W 
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is  fed  in  the  Y-axis  direction  at  the  same  time.  When  the  wafer  W  moves  by  a  predetermined  distance,  a  notch  corner 
NR  of  the  wafer  W  meets  the  rotating  notch  grinding  tool  50,  and  the  wafer  W  stops  moving. 
[0051  ]  As  shown  in  Fig.  5(c),  when  the  notch  corner  NR  of  the  wafer  W  meets  the  notch  grinding  tool  50,  the  wafer  W 
is  fed  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the  notch  corner  NR  can  be  chamfered.  In  other  words,  the 

5  wafer  W  moves  according  to  the  shape  of  the  notch  corner  NR  so  that  the  notch  corner  NR  can  always  be  in  contact 
with  the  notch  grinding  tool  50.  Thereby,  the  notch  corner  NR  of  the  wafer  W  is  chamfered  by  the  notch  grinding  tool  50. 
[0052]  After  the  notch  corner  NR  is  chamfered,  the  wafer  W  is  subsequently  fed  in  the  X-axis  direction  and  the  Y-axis 
direction  so  that  the  notch  NO  can  be  chamfered.  Specifically,  as  shown  in  Fig.  5(d),  the  wafer  W  is  fed  so  that  the  notch 
NO  can  always  be  in  contact  with  the  notch  grinding  tool  50.  In  Fig.  5(d),  the  notch  NO  is  V-shaped  for  example,  and 

10  the  wafer  W  moves  in  a  manner  to  describe  V  according  to  the  shape  of  the  notch  NO.  Thereby,  the  notch  NO  of  the 
wafer  W  is  chamfered  by  the  notch  grinding  tool  50. 
[0053]  When  a  point  of  contact  between  the  wafer  W  and  the  notch  grinding  tool  50  reaches  the  other  notch  corner 
NR  at  the  other  side  of  the  notch  NO,  the  notch  corner  NR  is  subsequently  chamfered  as  shown  in  Fig.  5(e).  Specifically, 
the  wafer  W  is  fed  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the  notch  corner  NR  can  always  be  in  contact 

15  with  the  notch  grinding  tool  50.  Thereby,  the  notch  corner  NR  of  the  wafer  W  is  chamfered  by  the  notch  grinding  tool  50. 
[0054]  After  the  notch  corner  NR  at  the  other  side  is  chamfered,  the  wafer  W  stops  moving.  Then,  the  notch  NO  and 
the  notch  corners  NR  are  chamfered  in  the  reverse  direction  in  the  same  manner  as  described  above.  Specifically,  the 
notch  grinding  tool  50  moves  relatively  to  the  wafer  W  from  the  notch  corner  NR  at  the  other  side  to  the  notch  NO,  and 
it  returns  to  the  state  where  the  chamfering  of  the  notch  NO  started,  that  is,  the  state  shown  in  Fig.  5(c). 

20  [0055]  The  chamfering  of  the  notch  NO  and  the  notch  corners  NR  is  completed  by  repeating  the  above-mentioned 
series  of  processes  a  required  number  of  times. 
[0056]  When  the  chamfering  of  the  notch  NO  and  the  notch  corners  NR  is  completed,  the  wafer  W  stops  in  the  state 
where  the  chamfering  of  the  notch  NO  started,  that  is,  the  state  shown  in  Fig.  5(c).  Then,  the  wafer  W  moves  in  the  Y- 
axis  direction  so  that  it  becomes  farther  away  from  the  notch  grinding  tool  50,  and  the  wafer  W  returns  to  the  initial  state. 

25  The  wafer  W  is  picked  from  the  table  44,  and  the  machining  is  completed. 
[0057]  As  stated  above,  according  to  the  wafer  chamfering  method  and  apparatus  in  this  embodiment,  when  the  notch 
NO  of  the  wafer  W  is  chamfered,  the  wafer  W  is  fed  so  that  the  notch  grinding  tool  50  can  always  be  in  contact  with  the 
notch  NO.  Thus,  it  is  possible  to  easily  chamfer  the  notch  NO  with  high  accuracy.  When  each  of  the  notch  corners  NR 
of  the  wafer  W  is  chamfered,  the  wafer  W  is  fed  so  that  the  notch  grinding  tool  50  can  always  be  in  contact  with  the  notch 

30  corner  NR.  Thus,  it  is  possible  to  easily  chamfer  the  notch  corners  NR  with  high  accuracy.  Moreover,  it  is  possible  to 
control  movement  of  the  wafer  W  in  a  simple  way. 
[0058]  In  this  embodiment,  the  circular  part  C  of  the  wafer  W  is  chamfered  first,  and  then  the  notch  NO  and  the  notch 
corners  NR  are  chamfered.  The  machining  order,  however,  should  not  be  restricted  to  this:  for  example,  the  notch  NO 
and  the  notch  corners  NR  may  be  chamfered  first,  and  then  the  circular  part  C  may  be  chamfered. 

35  [0059]  As  set  forth  hereinabove,  according  to  the  present  invention,  the  movement  of  the  wafer  is  controlled  by  rotat- 
ing  the  wafer  on  the  rotational  axis  and  feeding  the  wafer  along  the  two  axes  which  are  perpendicular  to  the  rotational 
axis  and  are  perpendicular  to  one  another.  Thus,  it  is  possible  to  accurately  chamfer  the  whole  periphery  of  the  wafer 
which  has  the  orientation  flat  or  the  notch  at  the  periphery  thereof. 
[0060]  It  should  be  understood,  however,  that  there  is  no  intention  to  limit  the  invention  to  the  specific  forms  disclosed, 

40  but  on  the  contrary,  the  invention  is  to  cover  all  modifications,  alternate  constructions  and  equivalents  falling  within  the 
scope  of  the  invention  as  expressed  in  the  appended  claims. 

Claims 

45  1  .  A  wafer  chamfering  method  for  chamfering  a  periphery  of  a  wafer  (W)  which  has  a  circular  part  (C),  an  orientation 
flat  part  (OF)  and  orientation  flat  corner  parts  (OR),  wherein  the  wafer  (W)  is  supported  in  such  a  manner  as  to 
rotate  and  to  move  in  an  X-axis  direction  and  a  Y-axis  direction  which  are  perpendicular  to  one  another,  a  periphery 
grinding  wheel  (48)  is  rotatably  placed  on  the  Y-axis,  said  wafer  chamfering  method  comprising  the  steps  of: 

so  chamfering  the  circular  part  (C)  of  the  wafer  (W)  by  bringing  the  circular  part  (C)  into  contact  with  said  periphery 
grinding  wheel  (48),  which  is  rotating,  and  by  rotating  the  wafer  (W); 
chamfering  the  orientation  flat  part  (OF)  of  the  wafer  (W)  by  bringing  the  orientation  flat  part  (OF)  into  contact 
with  said  periphery  grinding  wheel  (48),  which  is  rotating,  and  by  feeding  the  wafer  (W)  in  the  X-axis  direction; 
and 

55  chamfering  one  of  the  orientation  flat  corner  parts  (OR)  of  the  wafer  (W)  by  bringing  the  one  of  the  orientation 
flat  corner  parts  (OR)  into  contact  with  said  periphery  grinding  wheel  (48),  which  is  rotating,  and  by  rotating  the 
wafer  (W)  and  feeding  the  wafer  (W)  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the  one  of  the  ori- 
entation  flat  corner  parts  (OR)  can  always  be  in  contact  with  said  periphery  grinding  wheel  (48). 
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2.  A  wafer  chamfering  apparatus  (10)  for  chamfering  a  periphery  of  a  wafer  (W)  which  has  a  circular  part  (C),  an  ori- 
entation  flat  part  (OF)  and  orientation  flat  corner  parts  (OR),  said  wafer  chamfering  apparatus  (10)  comprising: 

a  wafer  table  support  (42)  which  is  capable  of  moving  in  an  X-axis  direction  and  a  Y-axis  direction  which  are 
5  perpendicular  to  one  another; 

a  wafer  table  (44)  which  is  rotatably  placed  on  said  wafer  table  support  (42)  and  holds  the  wafer  (W); 
a  grinding  tool  support  (46)  which  is  positioned  on  the  Y-axis  and  is  capable  of  moving  up  and  down; 
a  periphery  grinding  wheel  (48)  which  is  rotatably  placed  on  said  grinding  tool  support  (46); 
a  controller  which  controls  feeding  of  said  wafer  table  support  (42)  in  the  X-axis  direction  and  the  Y-axis  direc- 

10  tion,  rotation  of  said  wafer  table  (44),  up-and-down  movement  of  said  grinding  tool  support  (46),  and  rotation 
of  said  periphery  grinding  wheel  (48); 
wherein  said  controller  brings  the  circular  part  (C)  of  the  wafer  (W)  into  contact  with  said  periphery  grinding 
wheel  (48),  which  is  rotating,  and  rotates  the  wafer  (W),  thereby  chamfering  the  circular  part  (C); 
said  controller  brings  the  orientation  flat  part  (OF)  of  the  wafer  (W)  into  contact  with  said  periphery  grinding 

15  wheel  (48),  which  is  rotating,  and  feeds  the  wafer  (W)  in  the  X-axis  direction,  thereby  chamfering  the  orientation 
flat  part  (OF);  and 
said  controller  brings  one  of  the  orientation  flat  corner  parts  (OR)  of  the  wafer  (W)  into  contact  with  said  periph- 
ery  grinding  wheel  (48),  which  is  rotating,  and  rotates  the  wafer  (W)  and  feeds  the  wafer  (W)  in  the  X-axis  direc- 
tion  and  the  Y-axis  direction  so  that  the  one  of  the  orientation  flat  corner  parts  (OR)  can  always  be  in  contact 

20  with  said  periphery  grinding  wheel  (48),  thereby  chamfering  the  one  of  the  orientation  flat  corner  parts  (OR). 

3.  A  wafer  chamfering  method  for  chamfering  a  periphery  of  a  wafer  (W)  which  has  a  circular  part  (C),  a  notch  part 
(NO)  and  notch  corner  parts  (NR),  wherein  the  wafer  (W)  is  supported  in  such  a  manner  as  to  rotate  and  to  move 
in  an  X-axis  direction  and  a  Y-axis  direction  which  are  perpendicular  to  one  another,  a  periphery  grinding  wheel  (48) 

25  and  a  notch  grinding  tool  (50)  are  rotatably  placed  on  the  Y-axis,  said  wafer  chamfering  method  comprising  the 
steps  of: 

chamfering  the  circular  part  (C)  of  the  wafer  (W)  by  bringing  the  circular  part  (C)  into  contact  with  said  periphery 
grinding  wheel  (48),  which  is  rotating,  and  by  rotating  the  wafer  (W); 

30  chamfering  the  notch  part  (NO)  of  the  wafer  (W)  by  bringing  the  notch  part  (NO)  into  contact  with  said  notch 
grinding  tool  (50),  which  is  rotating,  and  by  feeding  the  wafer  (W)  in  the  X-axis  direction  and  the  Y-axis  direction 
so  that  the  notch  part  (NO)  can  always  be  in  contact  with  said  notch  grinding  tool  (50);  and 
chamfering  one  of  the  notch  corner  parts  (NR)  of  the  wafer  (W)  by  bringing  the  one  of  the  notch  corner  parts 
(NR)  into  contact  with  said  notch  grinding  tool  (50),  which  is  rotating,  and  by  feeding  the  wafer  (W)  in  the  X-axis 

35  direction  and  the  Y-axis  direction  so  that  the  one  of  the  notch  corner  parts  (NR)  can  always  be  in  contact  with 
said  notch  grinding  tool  (50). 

4.  A  wafer  chamfering  apparatus  (1  0)  for  chamfering  a  periphery  of  a  wafer  (W)  which  has  a  circular  part  (C),  a  notch 
part  (NO)  and  notch  corner  parts  (NR),  said  wafer  chamfering  apparatus  (10)  comprising: 

40 
a  wafer  table  support  (42)  which  is  capable  of  moving  in  an  X-axis  direction  and  a  Y-axis  direction  which  are 
perpendicular  to  one  another; 
a  wafer  table  (44)  which  is  rotatably  placed  on  said  wafer  table  support  (42)  and  holds  the  wafer  (W); 
a  grinding  tool  support  (46)  which  is  positioned  on  the  Y-axis  and  is  capable  of  moving  up  and  down; 

45  a  periphery  grinding  wheel  (48)  which  is  rotatably  placed  on  said  grinding  tool  support  (46); 
a  notch  grinding  tool  (50)  which  is  rotatably  placed  on  said  grinding  tool  support  (46); 
a  controller  which  controls  feeding  of  said  wafer  table  support  (42)  in  the  X-axis  direction  and  the  Y-axis  direc- 
tion,  rotation  of  said  wafer  table  (44),  up-and-down  movement  of  said  grinding  tool  support  (46),  rotation  of  said 
periphery  grinding  wheel  (48),  and  rotation  of  said  notch  grinding  tool  (50); 

so  wherein  said  controller  brings  the  circular  part  (C)  of  the  wafer  (W)  into  contact  with  said  periphery  grinding 
wheel  (48),  which  is  rotating,  and  rotates  the  wafer  (W),  thereby  chamfering  the  circular  part  (C); 
said  controller  brings  the  notch  part  (NO)  of  the  wafer  (W)  into  contact  with  said  notch  grinding  tool  (50),  which 
is  rotating,  and  feeds  the  wafer  (W)  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the  notch  part  (NO) 
can  always  be  in  contact  with  said  notch  grinding  tool  (50),  thereby  chamfering  the  notch  part  (NO);  and 

55  said  controller  brings  one  of  the  notch  corner  parts  (NR)  of  the  wafer  (W)  into  contact  with  said  notch  grinding 
tool  (50),  which  is  rotating,  and  feeds  the  wafer  (W)  in  the  X-axis  direction  and  the  Y-axis  direction  so  that  the 
one  of  the  notch  corner  parts  (NR)  can  always  be  in  contact  with  said  notch  grinding  tool  (50),  thereby  cham- 
fering  the  one  of  the  notch  corner  parts  (NR). 
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An  apparatus  (10)  for  chamfering  the  periphery  of  a  wafer  (W)  said  apparatus  comprising: 

a  grinding  tool  (48,50); 

a  grinding  tool  support  (46); 

a  wafer  table  support  (42);  and 

a  wafer  table  (44)  for  supporting  the  wafer  which  is  capable  of  moving  in  an  X-axis  direction  and  a  Y-axis  direc- 
tion  relative  to  the  grinding  tool  support  and  is  rotatably  supported  on  the  wafer  table  support. 

8 



EP  0  962  282  A1 

9 



EP  0  962  282  A1 

10 



EP  0  962  282  A1 

F  I  G .   3  

11 



J �   

U  s  



- r ^   0   /  >- LO  \  in 
£   o x  

o  
ft 

o  

ft 



EP  0  962  282  A1 

European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 
EP  98  30  4467 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  Or  THE APPLICATION  (lnt.CI.6) 

EP  0  552  989  A  (SHINETSU  HANDOTAI  KK) 
28  July  1993 
*  page  3,  column  4,  line  1  -  line  40  * 

DE  43  31  727  A  (DAITO  SHOJI  CO  LTD  ;  EMTEC 
CO  (JP))  24  March  1994 
*  column  5,  line  31  -  line  67  * 

EP  0  354  586  A  (SHINETSU  HANDOTAI  KK) 
14  February  1990 
*  page  5,  column  7,  line  7  -  column  8, 
line  2  * 

1,2,5 

3-5 

1-5 

B24B9/06 
B24B47/10 
B24B51/00 
//H01L21/304 

TECHNICAL  FIELDS 
SEARCHED  (lnt.CI.6) 

B24B 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 

THE  HAGUE 
Date  of  completion  of  the  search 
6  November  1998 Eschbach,  0 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background 0  :  non-written  disclosure P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

14 


	bibliography
	description
	claims
	drawings
	search report

