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Description 

FIELD  OF  THE  INVENTION  AND  RELATED  ART 

This  invention  relates  to  an  exposure  apparatus 
and,  more  particularly,  to  an  exposure  field  angle  lim- 
iting  means  for  use  in  an  exposure  apparatus  of  step- 
and-repeat  type  wherein  one  wafer  is  repeatedly  sub- 
jected  to  zone  exposure. 

The  manufacture  of  integrated  circuits  or  semi- 
conductor  devices  involves  repetition  of  a  process  of 
transferring  a  pattern  of  a  mask  to  a  wafer  which  is 
coated  with  a  photosensitive  material.  Particularly,  in 
consideration  of  decreasing  linewidth  of  a  pattern,  an 
exposure  apparatus  which  uses  X-rays  as  a  light 
source  means  for  the  exposure,  has  been  developed. 

As  an  example  of  such  X-ray  exposure  appara- 
tus,  there  is  a  step-and-repeat  type  exposure  appa- 
ratus  wherein  the  surface  of  one  wafer  is  divided  into 
plural  zones  to  reduce  the  size  of  each  exposure  re- 
gion  to  which  the  pattern  transfer  is  effected  by  a  sin- 
gle  exposure  operation.  To  these  divided  exposure  re- 
gions,  exposures  are  executed  sequentially  while 
moving  the  wafer  stepwise  relatively  to  the  mask. 

This  step-and-repeat  method  is  effective  for  a 
high-precision  X-ray  exposure  apparatus.  In  this 
method,  it  is  necessary  to  use  a  specific  means  for 
limiting  the  exposure  zone  so  as  to  prevent  a  sur- 
rounding  portion  of  the  wafer  from  being  exposed. 

Such  exposure  zone  limiting  means  may  be  pro- 
vided  by  covering  the  outside  of  a  circuit  pattern  area 
defined  on  a  mask,  with  an  aperture  member  having 
large  X-ray  absorbency.  Since  the  necessary  expos- 
ure  zone  is  determined  by  the  circuit  pattern  of  the 
mask,  the  aperture  member  for  limiting  the  exposure 
zone  has  to  be  positioned  with  respect  to  the  circuit 
pattern  of  the  mask.  If  the  positioning  precision  is  not 
good,  the  exposure  zone  is  expanded  excessively, 
which  leads  to  enlargement  of  the  spacing  between 
adjacent  exposure  zones  on  the  wafer.  This  results  in 
expansion  of  a  blank  portion  of  each  wafer,  having  no 
circuit  pattern,  and  thus  the  efficiency  decreases. 

Accordingly,  the  aperture  member  for  limiting  the 
exposure  zone  has  to  be  positioned  with  good  preci- 
sion. 

Generally,  around  a  circuit  pattern  area  of  a 
mask,  there  are  formed  alignment  marks  for  attaining 
alignment  between  the  circuit  pattern  of  the  mask 
with  a  circuit  pattern  already  printed  on  the  wafer.  The 
exposure  apparatus  is  equipped  with  detecting 
means  for  detecting  positional  deviation  related  to 
these  alignment  marks.  In  order  to  prevent  exposure 
of  such  alignment  marks,  the  aperture  member  for 
limiting  the  exposure  zone  should  cover  these  align- 
ment  marks  against  the  exposure  illumination  light.  If 
the  aperture  member  is  maintained  in  this  state,  how- 
ever,  it  blocks  the  light  path  for  an  optical  system  of 
the  positional  deviation  detecting  means.  Therefore, 

it  is  necessary  to  provide  a  function  for  moving  the 
aperture  member,  at  the  time  of  positional  deviation 
detection,  from  the  position  covering  the  alignment 
mark  against  the  exposure  illumination  light  to  a  pos- 

5  ition  not  covering  the  alignment  marks. 
Examples  of  exposure  apparatus  are  disclosed  in 

Japanese  Laid-Open  Patent  Applications,  Laid-Open 
Nos.  Sho  62-262428,  Sho  52-5504  and  Sho  60- 
45252  for  example. 

10  Japanese  Laid-Open  Patent  Application,  Laid- 
Open  No.  Sho  62-262428  discloses  a  specific  film 
structure  for  a  mask  which  has  large  X-ray  absorben- 
cy  at  a  region  outside  a  circuit  pattern  area.  But  it 
does  not  mention  to  prevention  of  exposure  of  an 

15  alignment  mark  area. 
Japanese  Laid-Open  Patent  Application,  Laid- 

Open  No.  Sho  52-5504  discloses  a  solution  for  pre- 
venting  exposure  of  an  alignment  mark  area.  How- 
ever,  if  X-rays  are  used  as  a  light  source,  the  dis- 

20  closed  solution  can  not  be  applied  easily.  To  avoid  in- 
conveniences,  illumination  zone  limiting  means 
(means  for  defining  an  aperture)  separate  from  a 
mask  may  be  provided  as  disclosed  in  Japanese  Laid- 
Open  Patent  Application,  Laid-Open  No.  Sho  60- 

25  45252.  However,  even  this  publication  does  not  men- 
tion  to  the  manner  of  relatively  positioning  such  limit- 
ing  means  and  an  edge  of  the  pattern  area  of  a  mask, 
with  good  precision. 

30  SUMMARY  OF  THE  INVENTION 

According  to  the  present  invention  an  exposure 
apparatus  including  a  light  source  for  generating  light 
with  which  a  wafer  is  to  be  exposed  to  a  mask  having 

35  a  transfer  pattern  and  an  alignment  mark,  a  movable 
light  blocking  member  for  blocking  the  light  from  said 
light  source  to  define  the  limits  of  an  exposure  zone 
on  the  mask  and  the  wafer,  and  a  detector  for  detect- 
ing  a  positional  deviation  between  the  mask  and  the 

40  wafer  by  using  the  alignment  mark,  said  apparatus  is 
characterised  in  that:  said  detector  is  operable  in  a 
first  mode  for  said  detection  of  the  positional  devia- 
tion  between  the  mask  and  the  wafer  as  well  as  in  a 
second  mode  for  detection  of  the  position  of  said  light 

45  blocking  member,  and  in  that  when  the  detector  is  be- 
ing  operated  in  the  second  mode  the  position  of  the 
light  blocking  member  is  controlled  by  moving  the 
light  blocking  member  in  response  to  an  output  of  the 
detector. 

so  How  the  invention  may  be  carried  out  will  now  be 
described  by  way  of  example  only  and  with  reference 
to  the  accompanying  drawings  in  which: 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
55 

Figure  1  is  a  sectional  view,  schematically  and  di- 
agrammatically  showing  a  portion  of  an  exposure 
apparatus  to  which  the  present  invention  is  ap- 
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plied. 
Figures  2-6  are  schematic  representations,  re- 
spectively,  illustrating  various  operational  posi- 
tions  of  an  aperture  blade  means. 
Figures  7  and  8  are  top  plan  views,  respectively, 
of  the  aperture  blade  means  in  the  states  shown 
in  Figures  3  and  4,  respectively. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Figure  1  is  a  sectional  view  of  a  portion  of  an  ex- 
posure  apparatus,  and  schematically  illustrates  the 
portion  to  which  the  present  invention  is  applied. 

Denoted  at  4  is  an  aperture  blade  effective  limit 
the  exposure  zone.  The  blade  4  is  made  of  a  metal 
plate  having  a  sufficient  thickness  for  preventing 
transmission  of  exposure  light  from  an  unshown  ex- 
posure  light  source,  such  as  light  of  g-line  or  i-line,  ex- 
cimer  laser  light  or  X-rays,  for  example.  Denoted  at 
401  is  an  aperture  moving  stage  for  moving  the  aper- 
ture  blade  4  along  the  X-axis. 

The  aperture  moving  stage  401  comprises  a  sin- 
gle-axis  (X-axis)  stage  and  is  effective  to  set  the  aper- 
ture  blade  4  at  a  desired  position  with  respect  to  the 
X-axis  direction  in  accordance  with  a  required  field 
angle.  As  best  seen  in  Figure  7,  actually  the  exposure 
apparatus  is  equipped  with  four  aperture  blades  4,  4', 
4"  and  4"'  as  well  as  four  aperture  moving  stages  401  , 
401',  401"  and  401"',  which  correspond  to  four  sides 
of  the  field  angle  (circuit  pattern  1  02)  of  the  mask.  The 
aperture  blades  4  and  4'  are  disposed  so  as  to  sand- 
wich  the  circuit  pattern  102  therebetween  with  re- 
spect  to  the  X-axis  direction,  while  the  aperture 
blades  4"  and  4"'  are  disposed  so  as  to  sandwich  the 
circuit  pattern  102  therebetween  with  respect  to  the 
Y  axis  direction.  In  the  disclosed  example,  in  respect 
to  the  XYZ  coordinate  system  illustrated,  the  Z  axis  is 
substantially  parallel  to  the  direction  of  projection  of 
the  exposure  light.  Also,  the  stages  401  and  401'  are 
adapted  to  move  the  aperture  blades  4  and  4'  in  the 
X  axis  direction,  respectively,  while  the  stages  401" 
and  401"'  are  adapted  to  move  the  corresponding 
aperture  blades  4"  and  4"'  in  the  Y  axis  direction,  re- 
spectively.  Driving  means  31  for  the  aperture  moving 
stage  401  comprises  pulse  motor  drive  or  DC  motor 
drive  with  an  encoder,  and  the  amount  of  movement 
can  be  controlled  in  response  to  an  external  signal. 
Denoted  at  6  is  a  positional  deviation  detecting 
means  for  measuring  any  positional  deviation  be- 
tween  the  pattern  102  formed  on  the  mask  substrate 
1  and  a  pattern  having  already  been  printed  on  a  wa- 
fer  2.  Detection  of  such  positional  deviation  is  execut- 
ed  generally  by  detecting  the  positional  deviation  re- 
lated  to  a  corresponding  alignment  mark  or  marks 
(101)  formed  at  a  portion  surrounding  the  circuit  pat- 
tern  102. 

In  this  embodiment,  the  detecting  means  6  is  op- 

erable  to  detect  the  positional  deviation  between  the 
alignment  mark  101  of  the  mask  1  ,  formed  at  a  portion 
around  the  circuit  pattern  102  of  the  mask  1,  and  a 
corresponding  alignment  mark  (not  shown)  of  the  wa- 

5  fer  2.  However,  in  consideration  of  a  possibility  that 
the  detecting  means  6  can  detect  positional  deviation 
with  respect  to  only  one  direction,  i.e.,  the  X  or  Y  axis 
direction,  the  exposure  apparatus  is  equipped  with 
four  positional  deviation  detecting  means  (although 

10  only  three  are  illustrated  at  6,  6'  and  6").  These  four 
positional  deviation  detecting  means  are  associated 
with  four  alignment  marks  101,  101',  101"  and  101"' 
(see  Figure  7)  formed  around  the  four  sides  of  the  cir- 
cuit  pattern  102. 

15  Reference  numeral  601  denotes  a  laser  beam 
which  is  projected  from  corresponding  positional  de- 
viation  detecting  means,  and  it  is  a  light  source  for  ob- 
taining  a  positional  deviation  detection  signal.  Refer- 
ence  numeral  602  denotes  the  central  axis  of  the  light 

20  to  be  received  by  a  light  receiving  portion  of  the  posi- 
tional  deviation  detecting  means  6,  which  light  coop- 
erates  with  the  alignment  mark  101  on  the  mask  sub- 
strate  and  the  alignment  mark  (not  shown)  on  the  wa- 
fer  and  bears  a  signal  corresponding  to  the  positional 

25  deviation  between  these  marks. 
The  positional  deviation  signal  is  processed  by  a 

signal  processing  means  11  and,  then,  it  is  transmit- 
ted  to  a  control  means  51  for  calculation  of  positional 
deviation  between  the  mask  1  and  the  wafer  2.  In  ac- 

30  cordance  with  the  thus  calculated  positional  devia- 
tion,  the  control  means  51  produces  and  supplies  a 
drive  instruction  signal  to  a  driving  means  41  to  move 
a  wafer  stage  3,  carrying  thereon  the  wafer  2,  along 
the  X-Y  plane  to  thereby  align  the  wafer  with  respect 

35  to  the  mask  1.  The  wafer  stage  3  is  also  adapted  to 
be  moved  by  the  driving  means  41  stepwise  for  exe- 
cution  of  the  step-and-repeat  exposure,  printing  the 
mask  pattern  102  to  different  shot  areas  (zones)  on 
the  wafer  2. 

40  For  obtaining  the  positional  deviation  signal  with 
good  precision,  the  laser  beam  601  has  to  be  posi- 
tioned  at  a  certain  precision,  with  respect  to  the  align- 
ment  mark  101. 

There  are  cases  in  which  the  size  of  the  circuit 
45  pattern  is  different.  Also,  it  is  possible  that  the  dispos- 

ition  of  alignment  marks  is  different  in  each  mask.  In 
consideration  thereof,  each  positional  deviation  de- 
tecting  means  is  equipped  with  a  stage  603,  for  exam- 
ple,  which  is  movable  in  two,  X  and  Y  directions  with 

so  the  cooperation  of  a  driving  means  31  ,  forallowing  ob- 
servation  of  a  corresponding  alignment  mark  formed 
within  a  certain  region. 

The  stage  device  603  is  provided  at  a  position 
which  is  far  away  from  the  mask  1  with  respect  to  the 

55  Z-axis  direction,  as  compared  with  the  stage  device 
401  .  This  is  to  allow  the  blade  4  (4'  -  4"')  to  be  disposed 
close  to  the  mask  1  ,  for  enhanced  precision  of  limita- 
tion  of  the  exposure  zone  by  the  blade.  In  the  present 

3 
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embodiment,  therefore,  the  positional  deviation  de- 
tecting  means  6  (6'  -  6"')  detects  a  corresponding 
alignment  mark  through  the  aperture  (zone  for  the  ex- 
posure)  defined  by  the  blades  4  -  A'". 

Figures  2 -6   are  sectional  views,  respectively, 
each  showing  a  portion  around  the  circuit  pattern. 
Figures  7  and  8  are  top  plan  views,  respectively,  each 
showing  the  circuit  pattern,  the  alignment  marks  and 
the  aperture  blades  as  viewed  from  the  exposure  light 
source  side. 

It  is  seen  from  theses  drawings  that  the  aperture 
blade  4  (4'  -  A'")  is  supported  by  the  stage  401  (401' 
-  401"')  at  the  middle  thereof  in  the  direction  (Y-axis 
direction,  in  the  case  of  the  blade  4)  along  the  side 
that  limits  the  exposure  zone.  Also,  the  blade  sup- 
porting  end  of  the  stage  401  (401  '  -  401  "')  has  a  down- 
wardly  extending  portion  as  viewed  in  Figure  2,  for  ex- 
ample,  so  as  to  allow  supporting  the  blade  4  (4'  -  A'") 
ataZ-axis  position  closest  to  the  mask  1.  In  the  paired 
blades  4  and  4'  and  in  the  paired  blades  4"  and  A'", 
there  is  a  difference  in  the  mounting  position  with  re- 
spect  to  the  Z-axis.  Thus,  in  the  Z-axis  direction,  a 
spacing  is  defined  between  adjacent  blades.  This  is 
to  prevent  engagement  between  adjacent  blades  to 
avoid  undesirable  interference  to  the  blade  move- 
ment.  Also,  this  is  effective  to  avoid  the  possibility  of 
creation  of  dust  or  foreign  particles. 

The  end  face  at  the  zone  limiting  side  edge  of 
each  aperture  blade  4  (4'  -  A'")  is  inclined  toward  the 
mask  1  side,  as  best  seen  in  Figure  4,  for  example, 
such  that  this  end  face  is  not  irradiated  with  the  ex- 
posure  light  7.  This  is  effective  since,  if  the  end  face 
of  the  zone  limiting  side  edge  of  the  aperture  blade  is 
irradiated  with  the  exposure  light  7,  the  light  is  reflect- 
ed  or  scattered  by  the  end  face  and  a  portion  of  the 
reflected  or  scattered  light  easily  enters  the  exposure 
zone  to  disturb  correct  exposure  operation. 

Next,  the  operation  of  the  aperture  blades  will  be 
explained  in  greater  detail. 

Figure  2  illustrates  the  state  in  which  positional 
deviation  between  the  mask  and  the  wafer  is  being 
executed.  As  illustrated,  the  aperture  blade  4  is  at  a 
position  sufficiently  retracted  from  the  alignment 
mark  101  so  as  not  to  block  impingement  of  the  laser 
beam  601  on  the  alignment  mark  101. 

Figure  3  illustrates  the  state  in  which,  after  com- 
pletion  of  the  alignment  operation  to  the  wafer  with 
the  mask  in  response  to  a  positional  deviation  signal, 
the  aperture  blade  4  just  enters  into  the  path  of  the 
laser  beam  601.  The  top  plan  view  of  Figure  7  corre- 
sponds  to  this  state. 

At  this  time,  the  signal  processing  operation  to  be 
executed  in  the  signal  processing  means  11  is  set  in 
a  certain  mode  (e.g.  a  mode  for  detecting  pres- 
ence/absence  of  a  light  reception  signal  from  the  light 
receiving  portion  of  the  positional  deviation  detecting 
means  6)  which  is  different  from  that  to  be  set  at  the 
time  of  detection  of  positional  deviation. 

When  the  aperture  blade  4  comes  to  a  position 
covering  the  alignment  mark  101  against  the  laser 
beam  601,  drive  control  means  51  (see  Figure  1)  of 
the  aperture  moving  stage  receives  a  signal  from  the 

5  signal  processing  means  of  the  positional  deviation 
detecting  device,  whereby  positional  information  re- 
lated  to  the  aperture  blade  4  with  respect  to  the  align- 
ment  mark  101  is  obtained. 

Figure  4  illustrates  the  position  of  the  aperture 
10  blade  as  assumed  during  the  exposure  operation.  In 

this  state,  the  aperture  blade  is  protruded  toward  the 
center  of  the  exposure  zone,  as  compared  with  the 
aperture  blade  position  shown  in  Figure  3.  Reference 
numeral  7  denotes  the  exposure  illumination  light 

15  which  passes  the  free  end  of  the  aperture  blade  4. 
The  aperture  blade  4  cover  the  alignment  mark  101 
against  the  exposure  illumination  light,  but  it  does  not 
cover  the  circuit  pattern  area  102.  Thus,  the  circuit 
pattern  area  can  be  exposed  to  the  light  7,  whereas 

20  the  alignment  mark  is  not  exposed  thereto. 
The  moving  distance  from  the  Figure  3  position 

to  the  Figure  4  position  is  determined  by  the  disposi- 
tion  of  the  alignment  mark  101  with  respect  to  the 
edge  of  the  circuit  pattern  area  1  02,  the  angle  of  pro- 

25  jection  of  the  laser  beam  601  from  the  positional  de- 
viation  detecting  device,  the  angle  of  incidence  of  the 
exposure  illumination  light  7  and  the  distance  be- 
tween  the  mask  1  and  the  aperture  blade  4  in  the  Z- 
axis  direction.  Since  these  numerical  values  are  pre- 

30  determined  and  fixed,  it  is  possible  to  determine  the 
moving  distance  from  the  Figure  3  position  to  the  Fig- 
ure  4  position,  by  calculation  beforehand. 

The  top  plan  view  of  Figure  8  corresponds  to  the 
state  of  Figure  4. 

35  Figure  5  illustrates  the  position  of  the  aperture 
blade  4  as  assumed  for  exposure  of  the  alignment 
mark  101.  The  moving  distance  from  the  Figure  3 
position  can  be  calculated  from  the  data  similar  to 
that  in  the  case  in  which  the  alignment  mark  1  01  is  not 

40  to  be  exposed. 
Figure  6  illustrates  a  case  where  the  size  of  the 

circuit  pattern  area  102  is  smaller  than  that  in  the  Fig- 
ure  4  case.  If  the  exposure  illumination  light  is  provid- 
ed  by  a  light  source  having  a  certain  angle  of  diver- 

ts  gence,  the  angle  of  incidence  of  the  exposure  illumin- 
ation  light  at  the  edge  portion  of  the  circuit  pattern 
area  changes  and,  therefore,  the  position  of  the  aper- 
ture  blade  4  changes  accordingly. 

As  for  the  detection  of  the  position  of  the  aperture 
so  blade  4  with  respect  to  the  alignment  mark  101  ,  only 

it  is  necessary  that  the  position  detection  is  executed 
once  each  time  a  mask  is  mounted  to  the  exposure 
apparatus.  For  example,  where  as  shown  in  Figure  4 
the  alignment  mark  101  is  not  to  be  exposed,  the 

55  aperture  blade  4  may  be  moved  backwardly  by  a  pre- 
determined  distance  for  detection  of  positional  devia- 
tion  between  the  wafer  2  and  the  mask  1  while,  on  the 
other  hand,  for  exposure  the  aperture  blade  4  may  be 

4 
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moved  forwardly  by  the  predetermined  distance,  and 
this  may  be  repeated.  The  moving  distance  in  this 
case  is  fixed  constantly,  relative  to  one  and  the  same 
mask. 

Where  the  alignment  mark  101  is  to  be  exposed 
as  illustrated  in  Figure  5,  it  is  not  necessary  for  the 
aperture  blade  4  to  be  displaced  from  the  illustrated 
position  until  the  mask  is  replaced  by  another. 

Where  X-rays  are  used  as  the  pattern  printing  il- 
lumination  light,  each  aperture  blade  may  be  made  of 
a  material,  such  as  a  heat  resistive  glass  material,  for 
example,  which  is  non-trasmissive  to  the  X-rays  but 
which  is  transmissive  to  a  laser  light  from  the  position 
detecting  means  6,  to  be  used  for  the  alignment  op- 
eration.  In  that  occasion,  with  the  aperture  blades  4  - 
4"'  being  held  fixed  at  the  positions  shown  in  Figure 

6,  it  is  possible  execute  both  the  relative  position  de- 
tecting  operation  to  the  mask  and  the  wafer  through 
the  detecting  means  6  -  6"'  and  the  blocking  to  the  X- 
rays  for  the  exposure  zone  limitation,  at  the  same 
time.  Further,  in  that  occasion,  only  the  zone  limiting 
side  edge  portion  of  each  aperture  blade  may  be 
coated  with  a  suitable  metal  material,  non-transmis- 
sive  to  the  alignment  laser  light  601  (Figure  3).  This 
makes  it  easy  to  detect  the  crossing  of  the  zone  lim- 
iting  side  edge  of  the  blade  with  the  laser  light  601, 
with  the  cooperation  of  the  detecting  means  6  (6'  - 
6"').  Alternatively,  the  signal  processing  means  may 
be  arranged  to  execute  such  signal  processing  oper- 
ation  by  which  any  shift  of  the  path  of  the  laser  light 
602,  caused  by  crossing  of  the  zone  limiting  side  edge 
of  the  aperture  blade  with  the  laser  light  601,  can  be 
detected. 

In  the  preceding  embodiment,  after  completion  of 
the  alignment  of  the  mask  1  and  the  wafer  2  based  on 
the  outputs  of  the  positional  deviation  detecting 
means  6  -  6"',  the  positioning  of  the  aperture  blades 
4  -  4"'  with  reference  to  the  alignment  marks  101  - 
101"'  are  executed.  Such  blade  positioning  may  be 
executed  when  a  new  mask  is  set  into  the  exposure 
apparatus.  This  will  be  explained  below  in  detail. 

In  the  apparatus  shown  in  Figure  1,  in  the  initial 
state  no  mask  and  no  wafer  are  mounted.  The  aper- 
ture  blade  4  (4'  -  4"')  is  at  its  initial  position  retracted 
away  from  the  center  of  the  exposure  zone.  Also,  the 
deviation  detecting  means  6  (6'  -  6"')  is  at  its  initial 
position.  Under  such  conditions,  a  mask  1  and  a  wafer 
2  are  introduced  into  the  apparatus.  At  this  time,  it  is 
possible  that  an  error  is  produced  in  respect  to  the 
mounting  of  the  mask  and/or  the  wafer  and,  therefore, 
that  by  an  amount  corresponding  to  the  error  the  pos- 
ition  of  each  alignment  mark  101  (101'  -  101"')  is  de- 
viated  from  the  predetermined  mark  setting  position. 
As  a  consequence,  moving  the  deviation  detecting 
means  6  (6'  -  6"')  from  its  initial  position  through  a  pre- 
determined  distance  by  the  corresponding  stage  de- 
vice  603  (603'  -  603"')  does  not  always  assure  correct 
impingement  of  irradiation  of  the  laser  beam  601  from 

the  detecting  means  6  (6'  -  6"'),  upon  the  alignment 
mark  101  (101'  -  101"').  In  consideration  of  this,  in  this 
embodiment,  the  wafer  stage  3  is  moved  so  that  a 
mark  (not  shown)  provided  thereon  is  opposed  to  the 

5  the  aforementioned  mark  setting  position,  and  then 
the  laser  beam  601  is  projected  thereto  to  detect  any 
positional  deviation  of  the  alignment  mark  101  (101' 
-  101"')  with  respect  to  the  mark  setting  position  (i.e. 
the  position  irradiated  by  the  laser  beam  601), 

10  through  the  deviation  detecting  means  6  (6'  -  6"'). 
Then,  the  deviation  detecting  means  is  moved  by  the 
stage  device  603  (603'  -  603"')  in  accordance  with  the 
detected  deviation,  so  as  to  bring  the  alignment  mark 
101  (101'-  101"')ofthemask1,setonthemaskchuck 

15  8,  to  such  position  as  can  be  correctly  irradiated  with 
the  laser  beam  601  .  It  will  be  readily  understood  that 
such  adjusting  operation  may  be  execute  without  pro- 
vision  of  a  mark  on  the  wafer  stage.  For  example,  the 
mask  1  may  by  provided  with  an  additional  mark 

20  which  is  in  a  predetermined  positional  relationship 
with  the  alignment  mark  101  (101'  -  101"'),  such  that 
the  additional  mark  can  reflect  the  laser  beam  601  to- 
ward  the  light  receiving  portion  of  the  deviation  de- 
tecting  means  6  (6'  -  6"'). 

25  In  any  case,  in  the  present  embodiment,  the  laser 
beam  can  correctly  impinge  on  the  alignment  mark 
101  (101'  -  101"'),  such  that  that  positioning  of  the 
aperture  blade  4  (4'  -  4"')  with  respect  to  the  pattern 
102  can  be  controlled  accurately. 

30  Since  in  these  embodiments  the  position  of  the 
aperture  blade  (exposure  zone  limiting  means)  is  de- 
termined  with  reference  to  an  alignment  mark  provid- 
ed  on  a  mask  substrate,  as  described  in  the  forego- 
ing,  there  is  no  necessity  of  setting  an  origin  to  be 

35  used  as  a  reference  forthe  positioning  of  the  aperture 
moving  stage. 

Further,  any  positional  error  of  the  circuit  pattern 
with  respect  to  the  exposure  apparatus,  resulting 
from  any  positional  deviation  caused  when  a  mask  is 

40  mounted  to  a  mask  chuck,  does  not  lead  to  an  error 
in  the  setting  of  the  exposure  zone. 

As  a  result,  the  exposure  zone  can  be  set  with 
good  precision,  and  this  contributes  to  enhancement 
of  efficiency  of  use  of  a  wafer,  in  respect  to  placement 

45  of  exposure  zones. 
While  the  invention  has  been  described  with  ref- 

erence  to  the  structures  disclosed  herein,  it  is  not 
confined  to  the  details  set  forth  and  covers  such  mod- 
ifications  or  changes  which  come  within  the  scope  of 

so  the  following  claims. 

Claims 

55  1.  An  exposure  apparatus  including  a  light  source 
for  generating  light  (7)  with  which  a  wafer  (2)  is  to 
be  exposed  to  a  mask  (1)  having  a  transfer  pat- 
tern  (102)  and  an  alignment  mark  (101),  a  mov- 

5 
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able  light  blocking  member  (4)  for  blocking  the 
light  from  said  light  source  to  define  the  limits  of 
an  exposure  zone  on  the  mask  and  the  wafer,  and 
a  detector  (6)  for  detecting  a  positional  deviation 
between  the  mask  and  the  wafer  by  using  the 
alignment  mark,  said  apparatus  being  character- 
ised  in  that: 

said  detector  is  operable  in  a  first  mode  for 
said  detection  of  the  positional  deviation  be- 
tween  the  mask  and  the  wafer  as  well  as  in  a  sec- 
ond  mode  for  detection  of  the  position  of  said  light 
blocking  member,  and  in  that  when  the  detector 
is  being  operated  in  the  second  mode,  the  posi- 
tion  of  said  light  blocking  member  is  controlled  by 
moving  the  light  blocking  member  in  response  to 
an  output  of  the  detector. 

2.  An  apparatus  according  to  Claim  1,  wherein  dif- 
ferent  exposure  zones  are  defined  with  respect  to 
the  wafer  and  wherein  the  wafer  is  exposed  in  a 
step-and-repeat  manner  so  that  the  different  ex- 
posure  zones  of  the  wafer  are  exposed  in  se- 
quence. 

3.  An  apparatus  according  to  Claim  1  or  2,  wherein 
said  light  blocking  member  comprises  four  light 
blocking  blades  each  being  effective  to  define 
corresponding  one  of  four  sides  of  the  exposure 
zone  of  a  rectangular  shape,  and  wherein  each  of 
said  light  blocking  blades  is  movable  reciprocally 
along  a  straight  line. 

4.  An  apparatus  according  to  any  one  of  Claims  1  - 
3,  wherein  the  alignment  mark  of  the  mask  is 
formed  outside  an  area  on  the  mask  in  which  the 
transfer  pattern  is  provided,  and  wherein  said  de- 
tector  is  adapted  to  optically  detect  the  relative 
position  of  the  wafer  and  the  alignment  mark  of 
the  mask. 

5.  An  apparatus  according  to  Claim  4,  wherein  said 
detector  comprises  a  laser  light  source. 

6.  An  apparatus  according  to  any  one  of  Claims  1  - 
5,  wherein  said  light  blocking  member  has  a  side 
edge  having  an  end  face  which  is  inclined  so  that 
it  is  prevented  from  being  irradiated  with  light. 

7.  An  apparatus  according  to  any  one  of  Claims  1  - 
6,  wherein  said  light  source  generates  X-rays. 

Patentanspruche 

1.  Belichtungsvorrichtung  mit  einer  Lichtquelle  zum 
Erzeugen  von  Licht  (7),  mit  dem  ein  Wafer  (2) 
durch  eine  ein  Ubertragungsmuster  (1  02)  und  ei- 
ne  Justiermarkierung  (101)  aufweisende  Maske 

(1)  zu  belichten  ist,  einer  beweglichen  Lichtab- 
schattungsvorrichtung  (4)  zum  Abschatten  des 
Lichts  von  der  Lichtquelle,  urn  die  Grenzen  einer 
Belichtungszone  auf  der  Maske  und  dem  Wafer 

5  zu  definieren,  und  einer  Erfassungsvorrichtung 
(6)  zum  Erfassen  einer  Positionsabweichung 
zwischen  der  Maske  und  dem  Wafer  durch  Ver- 
wenden  der  Justiermarkierung, 
wobei  die  Vorrichtung  dadurch  gekennzeichnet 

10  ist,  daft: 
die  Erfassungsvorrichtung  sowohl  in  einer  ersten 
BetriebsartftirdieErfassung  der  Positionsabwei- 
chung  zwischen  der  Maske  und  dem  Wafer  als 
auch  in  einer  zweiten  Betriebsart  zum  Erfassen 

15  der  Position  der  Lichtabschattungsvorrichtung 
betreibbar  ist,  und  dadurch,  dali  wenn  die  Erfas- 
sungsvorrichtung  in  der  zweiten  Betriebsart  be- 
trieben  wird,  die  Position  der  Lichtabschattungs- 
vorrichtung  durch  Bewegen  der  Lichtabschat- 

20  tungsvorrichtung  im  Ansprechen  auf  einen  Aus- 
gang  der  Erfassungsvorrichtung  gesteuert  wird. 

2.  Vorrichtung  nach  Anspruch  1  , 
bei  der  verschiedene  Belichtungszonen  mit  Be- 

25  zug  auf  den  Wafer  def  iniert  sind  und  bei  der  der 
Wafer  auf  eine  einem  Step-and  Repeat- 
Verfahren  entsprechende  Weise  belichtet  wird, 
so  dali  die  verschiedenen  Belichtungszonen  des 
Wafers  nacheinander  belichtet  werden. 

30 
3.  Vorrichtung  nach  Anspruch  1  oder  2, 

bei  der  die  Lichtabschattungsvorrichtung  vier 
Lichtabschattungslamellen  umfalit,  von  denen 
jede  dazu  dient,  eine  entsprechende  von  vier  Sei- 

35  ten  der  Belichtungszone  einer  rechtwinkligen 
Form  zu  definieren,  und  bei  der  jede  der  Lichtab- 
schattungslamellen  entlang  einer  geraden  Linie 
hin  und  her  bewegbar  ist. 

40  4.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
bei  der  die  Justiermarkierung  der  Maske  aulier- 
halb  eines  Bereichs  auf  der  Maske  ausgebildet 
ist,  in  dem  das  Ubertragungsmuster  ausgebildet 
ist,  und  bei  der  die  Erfassungsvorrichtung  be- 

45  treibbar  ist,  urn  die  relative  Position  des  Wafers 
und  der  Justiermarkierung  der  Maske  optisch  zu 
erfassen. 

5.  Vorrichtung  nach  Anspruch  4, 
so  bei  der  die  Erfassungsvorrichtung  eine  Laser- 

lichtquelle  umfalit. 

6.  Vorrichtung  nach  einem  der  Anspruche  1  bis  5, 
bei  der  die  Lichtabschattungsvorrichtung  eine 

55  Seitenkante  mit  einer  Endflache  hat,  welche  ge- 
neigt  ist,  so  dali  verhindert  ist,  dali  diese  mit  Licht 
bestrahlt  wird. 

6 



11 EP  0  419  240  B1 12 

7.  Vorrichtung  nach  einem  der  Anspruche  1  bis  6, 
bei  der  die  Lichtquelle  Rontgenstrahlen  erzeugt. 

Revendications 

1.  Appareil  d'exposition  comprenant  une  source  de 
lumiere  destinee  a  generer  une  lumiere  (7)  avec 
laquelle  une  plaquette  (2)  est  exposee  a  un  mas- 
que  (1)  ayant  une  configuration  de  transfert  (1  02) 
et  une  marque  d'alignement  (101),  un  element 
mobile  de  blocage  de  lumiere  (4)  destine  a  blo- 
quer  la  lumiere  provenant  de  la  source  de  lumiere 
en  vue  de  def  inir  les  limites  d'une  zone  d'exposi- 
tion  du  masque  et  de  la  plaquette,  et  un  detecteur 
(6)  destine  a  detecter  une  deviation  de  position 
entre  le  masque  et  la  plaquette  en  utilisant  la 
marque  d'alignement,  ledit  appareil  etant  carac- 
terise  en  ce  que  : 

ledit  detecteur  peut  etre  mis  en  fonction- 
nement  dans  un  premier  mode  af  in  de  detecter  la 
deviation  de  position  entre  le  masque  et  la  pla- 
quette,  et  dans  un  second  mode  af  in  de  detecter 
la  position  dudit  element  de  blocage  de  lumiere, 
et  en  ce  que  le  detecteur  etant  mis  en  fonction- 
nement  dans  le  second  mode,  la  position  dudit 
element  de  blocage  de  lumiere  est  controlee  en 
deplacant  I'element  de  blocage  de  lumiere  en  re- 
ponse  a  un  signal  delivre  par  le  detecteur. 

2.  Appareil  selon  la  revendication  1  ,  dans  lequel  dif- 
ferentes  zones  d'exposition  sont  def  inies  par  rap- 
port  a  la  plaquette  et  dans  lequel  la  plaquette  est 
exposee  de  facon  repetitive,  de  sorte  que  les  dif- 
ferentes  zones  d'exposition  de  la  plaquette  sont 
exposees  sequentiellement. 

3.  Appareil  selon  les  revendications  1  ou  2,  dans  le- 
quel  ledit  element  de  blocage  de  lumiere 
comprend  quatre  lames  de  blocage  de  lumiere, 
chacune  agissant  pour  def  inir  un  des  quatre  co- 
tes  correspondants  de  la  zone  d'exposition  de 
forme  rectangulaire,  et  dans  lequel  chacune  des- 
dites  lames  de  blocage  de  lumiere  peut  etre  de- 
placee  dans  un  dans  un  mouvement  de  va-et- 
vient  le  long  d'une  ligne  droite. 

4.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  3,  dans  lequel  la  marque  d'alignement 
du  masque  estformee  a  I'exterieurd'une  zone  du 
masque  dans  laquelle  la  configuration  de  trans- 
fert  est  realisee,  et  dans  lequel  ledit  detecteur  est 
adapte  pour  detecter  optiquement  la  position  re- 
lative  de  la  plaquette  et  de  la  marque  d'aligne- 
ment  du  masque. 

5.  Appareil  selon  la  revendication  4,  dans  lequel  le- 
dit  detecteur  comprend  une  source  de  lumiere  la- 

ser. 

6.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  5,  dans  lequel  ledit  element  de  blocage 

5  de  lumiere  possede  un  bord  lateral  ayant  une 
face  d'extremite  qui  est  inclinee  de  facon  qu'elle 
ne  puisse  etre  irradiee  par  la  lumiere. 

7.  Appareil  selon  I'une  quelconque  des  revendica- 
10  tions  1  a  6,  dans  lequel  ladite  source  de  lumiere 

genere  des  rayons  X. 
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