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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  wafer  etching 
apparatus  for  holding  a  plurality  of  semiconductor 
wafers  and  steeping  the  wafers  in  an  etchant  to 
thereby  etch  the  surfaces  of  the  wafers. 

(Prior  Art) 

A  semiconductor  wafer  which  is  made  into  sub- 
strates  for  semiconductor  devices  is  obtained  from 
a  single  crystal  ingot,  such  as  one  grown  of  silicon, 
by  slicing  the  ingot  in  a  direction  normal  to  the  axis 
of  the  ingot  to  thereby  yield  thin  discs,  which  are 
then  lapped,  etched,  polished,  and  given  other 
treatments. 

Of  these  treatments  the  etching  treatment  of 
the  semiconductor  wafers  is  conducted  by  means 
of  an  etching  apparatus,  which  is  composed  of  a 
casing  generally  shaped  like  a  drum  horizontally 
laid  down.  Passed  across  this  drum-like  casing 
from  one  end  to  the  other  of  the  casing  are  at  least 
two  parallel,  horizontal  main  rollers,  each  main  roll- 
er  having  plurality  of  endless  circumferential 
grooves  cut  in  the  surface  thereof  at  regular  inter- 
vals.  A  press  member  having  similar  endless 
grooves  is  also  passed  across  the  casing  from  one 
end  to  the  other  and  in  parallel  to  the  main  rollers. 
The  grooves  of  the  main  rollers  and  the  press 
member  are  cut  at  places  such  that  if  one  wafer  is 
placed  in  one  of  the  grooves  of  the  press  member, 
there  is  one  groove  each  on  the  respective  main 
rollers  which  can  receive  the  same  wafer  in  a 
manner  such  that  the  wafer  stands  normal  to  the 
axes  of  the  rollers.  The  main  rollers  and  the  press 
member  are  rotative  about  their  axes  and  the  main 
rollers  are  rotated  by  means  of  a  drive  mechanism. 

Putting  the  wafers  in  the  grooves  of  the  main 
rollers  and  the  press  member  in  the  manner  de- 
scribed  above,  it  is  possible  to  pack  the  casing  with 
a  large  number  of  the  wafers  all  constrained  to 
stand  vertically  at  regular  intervals  and  in  parallel 
with  each  other.  Then,  the  casing  together  with  the 
wafers  is  steeped  in  an  etchant,  and  the  main 
rollers  are  driven  by  the  drive  mechanism  to  turn 
so  that  all  the  wafers  are  caused  to  turn  round  in 
the  etchant  whereby  a  uniform  etching  is  facilitated. 

(Problems  the  Invention  seeks  to  solve) 

Generally,  a  wafer  has  an  orientation  flat 
(hereinafter  merely  referred  to  as  "OF")  at  a  por- 
tion  of  its  circumference  for  the  purpose  of  indicat- 
ing  the  crystal  orientation,  that  is,  the  direction  of 
the  crystallographic  axis.  With  reference  to  Fig.  2, 
an  OF  designated  as  Wa  is  shown.  When  a  con- 

ventional  wafer  etching  apparatus  is  used  to  con- 
duct  the  etching  operation  on  the  semiconductor 
wafers  with  OF,  a  problem  occurs. 

If  a  wafer  had  a  complete  circular  circum- 
5  ference,  the  wafer  would  turn  smoothly  on  the  main 

rollers  without  changing  the  position  of  its  center. 
However,  with  the  OF  portion  in  the  circumference, 
a  wafer  turns  irregularly;  that  is,  each  time  the  OF 
portion  is  on  any  of  the  main  rollers,  the  wafer  tilts 

io  so  that  the  center  of  the  wafer  is  displaced  for  a 
moment.  This  sudden  irregular  movement  of  the 
wafer  results  in  a  collision  of  the  wafer  periphery 
against  the  main  rollers  whereby  the  wafer  periph- 
ery  is  liable  to  be  chipped.  Furthermore,  such 

75  irregular  turning  of  the  wafer  is  liable  to  result  in  a 
lack  of  uniformity  in  the  etching  degree  on  the 
wafer  surface.  These  abnormalities  impair  the  qual- 
ity  of  the  wafer  and  the  yield  of  semiconductor 
chips  obtained  from  the  wafer  is  reduced. 

20 
SUMMARY  OF  THE  INVENTION 

This  invention  was  contrived  in  view  of  the 
foregoing  problems,  and  it  is  an  object  of  the 

25  invention  to  provide  a  wafer  etching  apparatus 
which  enables  the  wafers  with  OF  packed  in  the 
casing  to  rotate  smoothly  and  without  tilting,  so  that 
the  periphery  of  the  wafers  is  scarcely  damaged 
and  the  surfaces  of  the  wafers  are  uniformly 

30  etched. 

(Means  to  solve  the  Problems) 

In  order  to  attain  the  objects  of  the  invention,  a 
35  wafer  etching  apparatus  was  newly  designed.  Ac- 

cording  to  the  present  design,  the  improved  wafer 
etching  apparatus  is,  like  the  conventional  one, 
composed  of  a  casing  generally  shaped  like  a 
horizontally  laid  drum,  at  least  two  horizontal,  par- 

40  allel  and  rotative  rollers  having  annular  engagement 
grooves  arranged  at  regular  intervals  in  the  axial 
direction  to  receive  and  support  wafers  vertically, 
and  a  press  rod  means  extending  in  parallel  with 
the  rollers,  having  grooves  arranged  at  the  same 

45  intervals  as  the  rollers  to  receive  and  guide  the 
wafers,  and  maintaining  the  wafers  in  firm  contact 
with  the  rollers,  and  a  drive  means  to  drive  the 
rollers  to  rotate  about  their  axes.  The  improvement 
made  by  the  present  invention  consists  in  that  the 

50  rotative  rollers  are  at  least  five  in  number  and 
arranged  such  that  the  rollers  cooperate  to  sub- 
stantially  circumscribe  the  wafers,  that  any  two  of 
the  rollers  are  apart  from  each  other  so  much  that 
the  orientation  flat  does  not  face  any  two  rollers  at 

55  a  time,  and  that  when  the  orientation  flat  faces  any 
one  of  the  rollers  the  rest  of  the  rollers  cooperate 
to  hold  the  wafer  so  as  to  prevent  the  radial  move- 
ment  of  the  wafer  and  thus  prevent  the  orientation 

3 
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flat  from  coming  in  contact  with  the  facing  roller. 
The  rotative  rollers  are  five  in  number  and  are 

arranged  such  that  the  rollers  cooperate  to  cir- 
cumscribe  the  wafers,  and  that,  when  seen  in  a 
transverse  cross  section  like  Fig.  2,  any  quadrangle 
defined  by  the  centers  of  any  four  rollers  including 
a  highest  one  of  the  five  rollers  includes  the  center 
of  the  wafer  in  it. 

In  an  embodiment  of  the  invention,  the  rotative 
rollers  are  five  in  number  and  are  arranged  such 
that  the  rollers  cooperate  to  circumscribe  the  wa- 
fers  except  the  highest  roller  which  is  positioned 
slightly  apart  from  the  periphery  of  the  wafer  and 
substantially  close  to  the  top  of  the  wafer,  and  that, 
when  seen  in  a  transverse  cross  section  like  Fig.  2, 
any  quadrangle  defined  by  the  centers  of  any  four 
rollers  including  the  highest  roller  includes  the  cen- 
ter  of  the  wafer  in  it. 

Also  it  is  preferred  that  the  five  rollers  include  a 
bottom  roller  and  first  and  second  main  rollers 
disposed  on  either  side  of  said  bottom  roller,  said 
main  rollers  being  provided  with  groups  of  radially 
extending,  circumferentially  spaced  vanes,  said  an- 
nular  engagement  grooves  being  defined  between 
adjacent  vanes  of  said  groups  being  separated  by 
radial  slits  providing  passages  whereby  neighbour- 
ing  alignment  grooves  communicate  with  one  an- 
other  in  the  axial  direction  of  the  rollers. 

In  order  to  improve  the  uniform  etching  of  the 
wafers,  the  present  invention  also  proposes  to  in- 
clude  a  bubbling  device  for  ejectng  air  bubbles 
toward  the  casing. 

(Effects  of  the  Invention) 

According  to  the  invention,  there  are  provided 
at  least  five  rotative  rollers  arranged  such  that  when 
the  orientation  flat  faces  any  one  of  the  rollers  the 
rest  of  the  rollers  cooperate  to  hold  the  wafer  and 
thus  prevent  the  orientation  flat  from  coming  in 
contact  with  the  facing  roller;  in  particular,  when  the 
orientation  flat  faces  any  one  of  the  rollers  there 
are  always  two  rollers  prevent  the  wafer  from  mov- 
ing  toward  the  said  facing  roller;  therefore,  the 
center  of  each  wafer  is  always  stationary,  the  rota- 
tion  of  the  wafer  is  smooth,  and  no  radial  move- 
ment  of  the  wafer  takes  place  so  that  the  periphery 
portion  of  the  wafer  does  not  get  damaged  and  an 
uniform  etching  operation  is  applied  to  the  surface 
of  the  wafer. 

Next,  an  embodiment  of  the  wafer  basket  of 
the  invention  will  be  described  in  detail  with  refer- 
ence  to  the  attached  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  longitudinal  view  partly  in  section  of  a 
casing  of  a  wafer  etching  apparatus  according  to 

the  invention;  Fig.  2  is  an  enlarged  sectional 
view  of  the  wafer  etching  apparatus  taken  on 
line  II  -  II  in  Fig.  1  ; 
Fig.  3  is  a  side  view  of  the  same  apparatus  of 

5  Fig.  2  as  seen  in  the  direction  of  the  arrows  III, 
III  in  Fig.  6; 
Fig.  4  is  a  view  partly  in  section  of  the  same 
apparatus  taken  on  line  IV  -  IV  in  Fig.  3; 
Fig.  5  is  a  schematical  plan  view  of  the  same 

io  apparatus; 
Fig.  6  is  a  view  similar  as  Fig.  2  showing  a 
manner  of  supporting  a  wafer; 
Fig.  7  is  a  view  similar  as  Fig.  2  showing  a 
manner  of  supporting  a  wafer; 

is  Fig.  8  is  a  view  similar  as  Fig.  2  showing  a 
manner  of  supporting  a  wafer; 
Fig.  9  is  a  view  similar  as  Fig.  2  showing  a 
manner  of  supporting  a  wafer;  and 
Fig.  10  is  a  a  view  similar  as  Fig.  2  showing  a 

20  manner  of  supporting  a  wafer. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

With  reference  to  Fig.  1,  the  reference  numeral 
25  1  designates  a  casing  made  of  polyvinyl  chloride 

(PVC),  which  is  an  integral  frame  body  consisting 
of  a  pair  of  vertical  side  plates  2  which  are  in  the 
shape  of  discs,  three  support  plates  3  arranged 
between  and  in  parallel  with  the  side  plates  2,  and 

30  three  horizontal  reinforcing  bars  4,  which  are  round 
rods  and  connect  the  side  plates  2  and  the  support 
plates  3  together.  In  this  embodiment  the  support 
plates  3  are  in  the  shape  of  a  sector  having  a 
central  angle  of  about  210°. 

35  A  pair  of  parallel  main  rollers  A,  B,  which 
penetrate  the  side  plates  2  and  the  support  plates 
3  of  the  casing  1,  are  horizontally  supported  by 
these  plates  in  a  manner  such  that  the  rollers  A,  B 
are  freely  rotative  about  their  axes.  As  shown  in 

40  Fig.  2,  the  main  rollers  A,  B  are  below  the  horizon- 
tal  plane  that  includes  the  centers  of  the  side 
plates  2.  The  plane  that  includes  the  centers  of  the 
side  plates  2  and  the  central  axis  of  the  main  roller 
A  forms  an  angle  of  aA  (e.g.  30°)  with  the  said 

45  horizontal  plane  at  the  center  line  connecting  the 
centers  of  the  side  plates  2,  and  the  plane  that 
includes  the  said  center  line  and  the  central  axis  of 
the  main  roller  B  forms  an  angle  of  aB  (e.g.  30°) 
with  the  said  horizontal  plane  at  the  said  center 

50  line.  These  main  rollers  A,  B  are  provided  with 
radially  extending  vanes  5  in  the  following  manner: 
groups  of  eight  vanes  5  are  attached  to  the  surface 
of  the  main  rollers  A,  B,  each  group  being  fixed 
annularly  along  a  circumference  of  the  respective 

55  main  rollers;  the  groups  are  axially  arranged  in  a 
row  at  regular  intervals.  The  thickness  of  the  vanes 
5  is  radially  converging,  as  shown  in  Fig.  1.  Be- 
tween  axially  neighboring  vanes  5  are  formed  en- 
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gagement  grooves  6  which  are  of  an  appropriate 
size  to  guide  and  engage  with  the  periphery  of  a 
wafer  W  (ref.  Fig.  2).  Incidentally,  between  circum- 
ferentially  neighboring  vanes  5  are  formed  radial 
slits  5a,  by  way  of  which  the  engagement  grooves 
communicate  with  each  other. 

A  press  member  7,  which  is  a  plate  made  of 
polyvinyl  chloride,  is  provided  between  upper  parts 
of  the  side  plates  2  of  the  casing  1  in  a  manner 
such  that  the  press  member  7  is  in  parallel  with  the 
main  rollers  A,  B  and  at  a  positive  elevation  angle 
of  al  (e.g.  30°)  viewed  from  the  said  center  line 
connecting  the  centers  of  the  side  plates  2  (ref. 
Fig.  2).  As  shown  in  Fig.  4,  a  plurality  of  teeth  8 
extend  inwardly  from  the  press  member  7.  The 
number  and  the  interval  of  the  teeth  8  are  equal  to 
those  of  the  vanes  5  of  each  main  rod.  Formed 
between  each  neighboring  teeth  8  are  engagement 
grooves  9  which  are  of  an  appropriate  size  to  guide 
and  engage  with  the  periphery  of  a  wafer  W.  Like 
the  vanes  5,  the  thickness  of  the  teeth  8  is  radially 
converging,  as  shown  in  Fig.  4.  The  number  and 
the  pitch  of  the  engagement  grooves  9  are  equal  to 
those  of  the  engagement  grooves  6  of  each  main 
rollers  A,  B. 

In  the  present  embodiment,  as  shown  in  Fig.  2, 
horizontal  supplementary  rollers  a,  b  and  c,  made 
of  polyvinyl  chloride,  are  provided  in  a  manner 
such  that  the  center  lines  of  the  supplementary 
rollers  a,  b  and  c  and  those  of  the  main  rollers  A,  B 
roughly  define  a  circular  cylinder  and  that  a  wafer- 
sized  circle  is  roughly  circumscribed  by  these  sup- 
plementary  rollers  a,  b,  c  as  well  as  the  main 
rollers  A,  B.  In  particular,  around  this  imaginary 
wafer-sized  circle,  the  supplementary  roller  a  is 
arranged  between  the  main  rollers  A,  B,  the  sup- 
plementary  roller  b  between  the  main  roller  B  and 
the  press  member  7,  and  the  supplementary  roller 
c  between  the  press  member  7  and  the  main  roller 
A.  The  supplementary  rollers  a,  b,  c  are  all  in 
parallel  with  the  main  rollers  A,  B  and  are  freely 
rotative  about  their  respective  axes.  The  supple- 
mentary  rollers  b  and  c  are  above  the  horizontal 
plane  that  passes  the  center  line  connecting  the 
centers  of  the  side  plates  2,  2,  and  the  supplemen- 
tary  roller  a  is  below  it.  When  seen  at  the  cross 
section  ll-ll  from  the  direction  of  arrows  III,  that  is, 
in  Fig.  2,  the  center  line  of  the  supplementary  roller 
a  lies  in  the  vertical  plane  that  passes  the  centers 
of  the  side  plates  2,  2;  thus,  the  angle  /3a  in  Fig.  2 
is  90  °  .  The  center  line  of  the  supplementary  roller 
b  lies  at  a  positive  elevation  angle  of  /3b  (e.g.  15°) 
viewed  from  the  center  line  connecting  the  centers 
of  the  side  plates  2.  The  center  line  of  the  sup- 
plementary  roller  c  lies  in  a  plane  which  forms  an 
angle  of  /3c  (e.g.  15°)  with  the  vertical  plane  pass- 
ing  the  centers  of  the  side  plates  2,  2. 

As  shown  in  Fig.  1,  horizontal  short  shafts  10, 
11  are  fixed  in  the  holes  made  in  the  respective 
centers  of  the  side  plates  2,  2  of  the  casing  1  ,  and 
a  drive  gear  12  and  a  center  gear  13  are  provided 

5  about  the  shaft  1  1  in  a  manner  such  that  the  gears 
are  locked  to  each  other  by  means  of  bolts  but  are 
freely  rotative  about  the  shaft  11.  As  shown  in  Fig. 
3,  the  center  gear  13  meshes  with  roller  gears  14, 
14  fixed  at  the  same-side  ends  of  the  main  rollers 

io  A,  B,  and  also  with  the  roller  gears  15,  15,  15  fixed 
at  the  same-side  ends  of  the  supplementary  rollers 
a,  b,  c.  The  drive  gear  12  in  in  mesh  with  the  gear 
fixed  on  an  output  shaft  of  a  drive  source,  not 
shown,  such  as  a  motor.  Incidentally,  the  drive  gear 

is  12,  the  center  gear  13  and  the  roller  gears  14,  14, 
15,  15,  15,  are  all  made  of  polyvinyl  chloride. 

Next,  the  etching  operation  of  the  wafer  etching 
apparatus  of  the  invention  will  be  described. 

Firstly,  a  large  number  of  wafers  W  having  an 
20  OF  portion  Wa  are  set  in  the  casing  1.  In  this 

embodiment  one  hundred  wafers  can  be  etched  at 
a  time.  Prior  to  setting  the  wafers,  the  supplemen- 
tary  roller  c  is  detached  from  the  casing  1  by 
removing  a  setting  jig,  not  shown,  from  the  side 

25  plates  2,  2  of  the  casing  1.  Then,  it  is  possible  to 
set  the  wafers  W  in  the  casing  1  .  Each  wafer  W  is 
guided  in  a  seat  which  consists  of  a  set  of  cor- 
responding  engagement  grooves  6,  6,  9  of  the 
main  rollers  A,  B  and  the  press  member  7,  and, 

30  thereby  the  periphery  of  the  wafer  W  engages  with 
these  engagement  grooves  and  the  wafer  W  is 
steadied  and  constrained  to  stand  vertically.  Thus, 
a  large  number  of  wafers  W  are  set  in  the  casing  1  , 
wherein  the  wafers  W  are  spaced  at  regular  inter- 

35  vals  and  capable  of  turning  round  in  the  seat. 
The  supplementary  roller  c  is  restored  to  the 

original  position  and  held  there  by  means  of  the 
setting  jig.  Now  that  the  wafers  W  are  captured  in 
the  casing  1,  as  shown  in  Fig.  2,  each  wafer  W  is 

40  supported  at  four  points,  respectively,  by  the  main 
rollers  A,  B  and  the  supplementary  rollers  a,  b, 
while  the  supplementary  roller  c  is  located  at  a 
position  such  that  the  distance  betwenn  the  closes 
points  of  the  supplementary  roller  c  and  the  periph- 

45  ery  of  the  wafer  W  does  not  become  less  than  a 
predetermined  small  value  S. 

In  this  embodiment,  the  supplementary  roller  c 
is  simply  detachable  from  the  one  position  of  the 
side  plates  2,  2  by  virtue  of  the  setting  jig,  but  it  is 

50  also  possible  to  design  such  that  the  supplemen- 
tary  roller  c  is  circumferentially  slidable  toward  the 
supplementary  roller  b  along  a  pair  of  arcuate 
guides  made  in  the  side  plates  2,  2.  Also,  in  place 
of  the  sectorial  support  plates  3,  it  is  possible  to 

55  use  circular  ones  having  the  same  diameter  as  the 
side  plates  2. 

The  case  1  holding  the  numerous  wafers  W  is 
submerged  in  an  etchant  contained  in  a  bath  16, 

5 
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shown  in  Fig.  5,  and  when  all  the  wafers  W  are 
steeped  in  the  etchant,  the  drive  gear  12  provided 
at  one  side  of  the  casing  1  is  given  a  rotational 
torque  from  a  drive  source,  not  shown,  and  the 
drive  gear  12  together  with  the  center  gear  13  is 
turned  at  a  predetermined  velocity  in  the  clockwise 
direction,  as  seen  in  Fig.  2.  The  rotatinal  torque  of 
the  drive  gear  12  and  the  center  gear  13  is  trans- 
mitted  to  the  main  rollers  A,  B  and  the  supplemen- 
tary  rollers  a,  b,  c  by  means  of  the  roller  gears  14, 
14,  15,  15,  15,  respectively;  then  these  rollers  are 
turned  in  the  counterclockwise  direction,  as  in- 
dicated  by  the  arrows  in  Fig.  2,  whereby  all  the 
wafers  W  are  caused  to  turn  clockwise,  as  seen  in 
Fig.  2. 

As  explained  earlier,  each  wafer  W  is  formed 
with  the  OF  portion  Wa,  but  the  wafer  W  never  tilts 
and  thus  the  center  of  the  wafer  W  is  always 
substantially  stationary  wherever  the  OF  portion 
Wa  may  be.  The  reason  for  this  will  be  explained 
with  reference  to  Figs.  6  through  10.  Incidentally, 
Figs.  6  through  10  are  drawings  similar  as  Fig.  2 
and  show  how  the  wafers  W  are  supported. 

As  shown  in  Fig.  6,  when  the  OF  portion  Wa  of 
the  wafer  W  faces  the  main  roller  A,  the  wafer  W  is 
supported  by  the  supplementary  rollers  a  and  c  so 
that  the  center  of  the  wafer  W  does  not  move. 

When  the  OF  portion  Wa  of  the  wafer  W  faces 
the  supplementary  roller  a,  as  shown  in  Fig.  7,  the 
wafer  W  is  supported  by  the  main  rollers  A  and  B 
so  that  the  center  of  the  wafer  W  does  not  move. 

The  center  of  the  wafer  W  does  not  move 
either,  when  the  OF  portion  Wa  of  the  wafer  W 
faces  the  main  roller  B,  as  shown  in  Fig.  8,  since 
the  wafer  W  is  supported  by  the  supplementary 
rollers  a  and  b. 

Similarly,  when  the  OF  portion  Wa  of  the  wafer 
W  faces  the  supplementary  roller  b,  as  shown  in 
Fig.  9,  the  wafer  W  is  supported  by  the  main  roller 
B  and  the  supplementary  roller  c,  so  that  the  wafer 
W  does  not  tilt. 

Next,  when  the  OF  portion  Wa  of  the  wafer  W 
faces  the  supplementary  roller  c,  as  shown  in  Fig. 
10,  the  wafer  W  is  supported  by  the  main  rollers  A, 
B  and  the  supplementary  rollers  a,  b  so  that  even 
when  the  wafer  W  is  urged  to  move  upward  by  the 
convection  of  the  etchant  energized  by  the  heat 
generated  by  reactions,  the  upward  movement  of 
the  wafer  W  is  checked  by  the  supplementary 
roller  c  and  the  wafer  W  is  barely  allowed  to  shift 
by  a  clearance  5'between  the  OF  portion  Wa  and 
the  supplementary  roller  c  (which  is  about  1  mm  in 
this  embodiment);  therefore,  the  center  of  the  wafer 
W  scarcely  moves.  If  an  additional  supplementary 
roller  d  is  provided  between  the  supplementary 
rollers  b  and  c,  the  center  of  the  wafer  W  becomes 
completely  stationary. 

As  explained  above,  no  matter  where  the  OF 
portion  Wa  may  face  as  the  wafer  W  turns,  the 
center  of  the  wafer  W  is  kept  virtually  stationary, 
and  the  wafer  W  does  not  shift  radially  or  in  any 

5  direction,  so  that  the  periphery  of  the  wafer  W  does 
not  collide  strongly  with  the  main  rollers  A,  B  or  the 
supplementary  rollers  a,  b,  c  and  thus  the  wafer  W 
is  not  damaged. 

In  this  embodiment,  a  bubbling  device  17  is 
io  installed  within  the  bath  16,  and  bubbles  of  clean 

air  are  shot  out  from  the  bubbling  device  17  toward 
the  casing  1  to  thereby  stir  the  etchant  so  that  the 
temperature  of  the  etchant  in  the  bath  16  becomes 
uniform,  which  facilitates  uniform  etching  of  the 

is  surface  of  each  wafer  W,  and  slows  the  deteriora- 
tion  of  the  etchant. 

Also  in  the  present  embodiment  of  the  inven- 
tion,  since  the  radial  slits  5a  are  provided  between 
circumferientially  neighboring  vanes  5  (Fig.  2)  the 

20  area  of  contact  between  the  wafer  W  and  the  vanes 
5  is  reduced,  and  the  etchant  can  easily  reach  the 
peripheral  portions  of  the  wafer  W  to  facilitate  uni- 
form  etching. 

25  Claims 

1.  A  wafer  etching  apparatus  for  etching  wafers 
(W)  provided  with  an  orientation  flat  (Wa)  com- 
prising  a  casing  (1)  generally  shaped  like  a 

30  horizontally  laid  drum,  at  least  two  horizontal, 
parallel  and  rotative  rollers  (A,  B)  having  an- 
nular  engagement  grooves  (6)  arranged  at  reg- 
ular  intervals  in  the  axial  direction  to  receive 
and  support  wafers  vertically,  and  a  press  rod 

35  means  (7)  extending  in  parallel  with  said  roll- 
ers,  having  grooves  (9)  arranged  at  the  same 
intervals  as  said  rollers  to  receive  and  guide 
the  wafers,  and  to  maintain  the  wafers  in  firm 
contact  with  said  rollers,  and  a  drive  means  to 

40  drive  said  rollers  to  rotate  about  their  axes, 
characterised  in  that  said  rotative  rollers  are  at 
least  five  in  number  (A,  B,  a,  b,  c)  and  ar- 
ranged  such  that  the  rollers  cooperate  to  sub- 
stantially  circumscribe  the  wafers,  that  any  two 

45  of  the  rollers  are  spaced  apart  from  each  other 
so  that  the  orientation  flat  does  not  face  any 
two  rollers  at  a  time,  and  that  when  the  orienta- 
tion  flat  faces  any  one  of  the  rollers  the  rest  of 
the  rollers  cooperate  to  hold  the  wafer  so  as  to 

50  prevent  the  orientation  flat  from  coming  in  con- 
tact  with  the  facing  roller. 

2.  The  apparatus  as  claimed  in  Claim  1  wherein 
said  rotative  rollers  are  five  in  number  (A,  B,  a, 

55  b,  c)  and  are  arranged  such  that  said  rollers 
cooperate  to  circumscribe  the  wafers  (W),  so 
that,  when  viewed  in  transverse  cross  section, 
any  quadrangle  defined  by  the  centers  of  any 

6 
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four  rollers  including  a  highest  one  of  the  five 
rollers  includes  the  center  of  the  wafer  in  it. 

3.  The  apparatus  as  claimed  in  Claim  1  wherein 
said  rotative  rollers  are  five  in  number  (A,  B,  a, 
b,  c)  and  are  arranged  such  that  said  rollers 
cooperate  to  circumscribe  the  wafers  (W)  ex- 
cept  the  highest  roller  (c)  which  is  positioned 
slightly  apart  from  the  periphery  of  the  wafer 
and  substantially  close  to  the  top  of  the  wafer, 
so  that,  when  viewed  in  transverse  cross  sec- 
tion,  any  quadrangle  defined  by  the  centers  of 
any  four  rollers  including  the  highest  roller 
includes  the  center  of  the  wafer  in  it. 

4.  The  apparatus  as  claimed  in  Claim  3  wherein 
said  five  rollers  further  include  a  bottom  roller 
(a)  and  first  and  second  main  rollers  (A,  B) 
disposed  on  either  side  of  said  bottom  roller 
(a),  said  main  rollers  (A,  B)  being  provided  with 
groups  of  radially  extending,  circumferentially 
spaced  vanes  (5),  said  annular  engagement 
grooves  (6)  being  defined  between  adjacent 
groups  of  said  vanes,  and  circumferentially  ad- 
jacent  vanes  (5)  of  said  groups  being  sepa- 
rated  by  radial  slits  (5a)  providing  passages 
whereby  neighbouring  alignment  grooves  (6) 
communicate  with  one  another  in  the  axial 
direction  of  the  rollers  (A,  B,  a,  b,  c). 

5.  The  apparatus  as  claimed  in  Claim  1,  which 
further  comprises  a  bubbling  device  (17)  for 
ejecting  air  bubbles  toward  the  casing  (1). 

Patentanspruche 

1.  Waferatzvorrichtung  fur  ein  Atzen  von  Wafers 
(W),  die  mit  einer  Orientierungsabflachung 
(Wa)  versehen  sind,  bestehend  aus  einem  Ge- 
hause  (1),  welches  generell  wie  eine  horizontal 
gelegte  Trommel  geformt  ist,  wenigstens  zwei 
horizontalen,  parallelen  und  drehenden  Rollen 
(A,  B)  mit  ringformigen  Eingriffsnuten  (6),  die 
in  der  axialen  Richtung  in  regelmaBigen  Ab- 
standen  angeordnet  sind,  urn  die  Wafers  auf- 
zunehmen  und  vertikal  zu  stutzen,  und  einer 
Einrichtung  (7)  mit  einem  Druckstab,  der  paral- 
lel  zu  den  Rollen  verlauft,  mit  Nuten  (9)  verse- 
hen  ist,  die  mit  denselben  Abstanden  wie  die 
Rollen  angeordnet  sind,  urn  die  Wafers  aufzu- 
nehmen  und  zu  fuhren  sowie  die  Wafers  in 
einer  festen  Beruhrung  mit  den  Rollen  zu  hal- 
ten,  und  einer  Antriebseinrichtung  zum  Antrieb 
der  Rollen  fur  eine  Drehung  urn  ihre  Achsen, 
dadurch  gekennzeichnet,  daB  wenigstens  funf 
drehbare  Rollen  (A,  B,  a,  b,  c)  vorgesehen  und 
derart  angeordnet  sind,  daB  die  Rollen  zusam- 
menwirken,  urn  die  Wafers  im  wesentlichen  zu 

umschreiben  bzw.  zu  begrenzen,  daB  jeweils 
zwei  der  Rollen  voneinander  derart  beabstan- 
det  sind,  daB  die  Orientierungsabflachung  je- 
weils  zwei  der  Rollen  nicht  gleichzeitig  gegen- 

5  uberliegt,  und  daB  wenn  die  Orientierungsab- 
flachung  auf  eine  der  Rollen  ausgerichtet  ist, 
die  restlichen  Rollen  fur  ein  Halten  des  Wafers 
zusammenwirken,  sodaB  die  Orientierungsab- 
flachung  daran  gehindert  wird,  mit  der  gegen- 

io  uberliegenden  Rolle  in  Beruhrung  zu  kommen. 

2.  Vorrichtung  nach  Anspruch  1,  bei  welcher  funf 
drehbare  Rollen  (A,  B,  a,  b,  c)  vorgesehen  und 
derart  angeordnet  sind,  daB  die  Rollen  zusam- 

15  menwirken,  urn  die  Wafers  (W)  zu  umschrei- 
ben  bzw.  zu  begrenzen,  sodaB  bei  einer  An- 
sicht  im  Querschnitt  jedes  durch  die  Mitten 
von  jeweils  vier  beliebigen  Rollen  unter  Ein- 
schluB  der  hochsten  der  funf  Rollen  definierte 

20  Viereck  in  sich  die  Mitte  des  Wafers  ein- 
schlieBt. 

3.  Vorrichtung  nach  Anspruch  1,  bei  welcher  funf 
drehbare  Rollen  (A,  B,  a,  b,  c)  vorgesehen  und 

25  derart  angeordnet  sind,  daB  die  Rollen  zusam- 
menarbeiten,  urn  die  Wafers  (W)  zu  umschrei- 
ben  bzw.  zu  begrenzen  mit  Ausnahme  der 
hochsten  Rolle  (c),  die  etwas  beabstandet  von 
dem  Umfang  des  Wafers  und  im  wesentlichen 

30  nahe  des  oberen  Endes  des  Wafers  angeord- 
net  ist,  sodaB  bei  einer  Ansicht  im  Querschnitt 
jedes  Viereck,  das  durch  die  Mitten  von  vier 
beliebigen  Rollen  unter  EinschluB  der  hochsten 
Rolle  definiert  ist,  in  sich  die  Mitte  des  Wafers 

35  einschlieBt. 

4.  Vorrichtung  nach  Anspruch  3,  bei  welcher  die 
funf  Rollen  weiterhin  eine  Bodenrolle  (a)  und 
erste  und  zweite  Hauptrollen  (A,  B)  einschlie- 

40  Ben,  die  auf  jeder  Seite  der  Bodenrolle  (a) 
angeordnet  sind,  wobei  die  Hauptrollen  (A,  B) 
mit  Gruppen  von  radial  verlaufenden,  in  Urn- 
fangsrichtung  voneinander  beabstandeten  Flu- 
geln  (5)  versehen  sind,  die  ringformigen  Ein- 

45  griffsnuten  (6)  zwischen  benachbarten  Grupen 
dieser  Flugel  definiert  sind  und  in  Umfangs- 
richtung  benachbarte  Flugel  (5)  dieser  Grup- 
pen  durch  radiale  Schlitze  (5a)  voneinander 
getrennt  sind,  die  Passagen  bereitstellen,  wo- 

50  durch  benachbart  fluchtende  Nuten  (6)  in  der 
axialen  Richtung  der  Rollen  (A,  B,  a,  b,  c) 
miteinander  in  Verbindung  stehen. 

5.  Vorrichtung  nach  Anspruch  1  ,  bei  welcher  wei- 
55  terhin  eine  Spulvorrichtung  (17)  vorgesehen  ist, 

urn  Luftblasen  gegen  das  Gehause  (1)  auszu- 
stoBen. 

7 
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Revendicatlons 

1.  Appareil  pour  la  gravure  de  plaquettes  servant 
a  graver  des  plaquettes  (W)  dotees  d'un  me- 
plat  d'orientation  (Wa),  comprenant  un  carter 
(1)  affectant  generalement  la  forme  d'un  tam- 
bour  dispose  horizontalement,  au  moins  deux 
cylindres  rotatifs  (A,  B)  horizontaux  et  paralle- 
ls,  dotes  de  rainures  annulaires  d'engage- 
ment  (6)  menagees  a  intervalles  reguliers  dans 
la  direction  axiale  pour  recevoir  et  supporter 
les  plaquettes  verticalement,  un  dispositif  de 
tige  de  pression  (7)  oriente  parallelement  aux- 
dits  cylindres  et  dote  de  rainures  (9)  disposees 
selon  les  memes  intervalles  que  pour  lesdits 
cylindres  afin  de  recevoir  et  de  guider  les 
plaquettes  et  de  les  maintenir  fermement  au 
contact  desdits  cylindres,  et  un  moyen  d'en- 
traTnement  pour  entraTner  lesdits  cylindres  en 
rotation  autour  de  leurs  axes,  caracterise  en  ce 
que  lesdits  cylindres  rotatifs  sont  au  moins  au 
nombre  de  cinq  (A,  B,  a,  b,  c)  et  agences  de 
telle  sorte  que  les  cylindres  cooperent  afin 
d'essentiellement  circonscrire  les  plaquettes, 
en  ce  que  les  cylindres  sont  espaces  deux  a 
deux  de  telle  sorte  que  le  meplat  d'orientation 
ne  soit  pas  situe  en  face  de  deux  cylindres  a 
la  fois  et  en  ce  que,  lorsque  le  meplat  d'orien- 
tation  est  en  face  de  I'un  quelconque  des 
cylindres,  les  cylindres  restants  cooperent 
pour  retenir  la  plaquette  et  empecher  ainsi  le 
meplat  d'orientation  de  venir  au  contact  du 
cylindre  auquel  il  fait  face. 

4.  Appareil  selon  la  revendication  3,  caracterise 
en  ce  que  lesdits  cinq  cylindres  comprennent 
de  plus  un  cylindre  inferieur  (a)  et  un  premier 
et  un  second  cylindres  principaux  (A,  B)  agen- 

5  ces  de  chaque  cote  dudit  cylindre  inferieur  (a), 
lesdits  cylindres  principaux  (A,  B)  etant  dotes 
d'ensembles  d'ailettes  (5)  radiales  espacees 
sur  la  peripherie  desdits  cylindres,  lesdites  rai- 
nures  d'engagement  annulaires  (6)  etant  defi- 

io  nies  entre  deux  ensembles  adjacents  desdites 
ailettes  et  lesdites  ailettes  (5)  desdits  ensem- 
bles,  agencees  de  maniere  adjacente  sur  la 
peripherie,  etant  separees  par  des  fentes  ra- 
diales  (5a)  menageant  des  passages  par  les- 

15  quels  des  rainures  d'alignement  (6)  voisines 
communiquent  entre  elles  dans  la  direction 
axiale  des  cylindres  (A,  B,  a,  b,  c). 

5.  Appareil  selon  la  revendication  1,  comprenant 
20  de  plus  un  dispositif  de  barbotage  (17)  pour 

projeter  des  bulles  d'air  en  direction  du  carter 
(1)- 

25 

30 

2.  Appareil  selon  la  revendication  1,  caracterise  35 
en  ce  que  lesdits  cylindres  rotatifs  sont  au 
nombre  de  cinq  (A,  B,  a,  b,  c)  et  sont  agences 
de  telle  sorte  que  lesdits  cylindres  cooperent 
afin  de  circonscrire  les  plaquettes  (W)  de  telle 
sorte  que,  selon  une  vue  en  coupe  transversa-  40 
le,  le  centre  de  la  plaquette  soit  compris  dans 
tout  quadrilatere  defini  par  les  centres  de  qua- 
tre  des  cylindres,  dont  le  plus  haut  des  cinq 
cylindres. 

45 
3.  Appareil  selon  la  revendication  1,  caracterise 

en  ce  que  les  cylindres  rotatifs  sont  au  nombre 
de  cinq  (A,  B,  a,  b,  c)  et  sont  agences  de  telle 
sorte  que  lesdits  cylindres  cooperent  pour  cir- 
conscrire  les  plaquettes  (W),  sauf  le  cylindre  le  50 
plus  haut  (c),  qui  est  situe  legerement  en  re- 
trait  de  la  peripherie  de  la  plaquette  et  prati- 
quement  en  haut  de  la  plaquette,  de  telle  sorte 
que,  selon  une  vue  en  coupe  transversale,  le 
centre  de  la  plaquette  soit  compris  dans  tout  55 
quadrilatere  defini  par  les  centres  de  quatre 
des  cylindres,  dont  le  cylindre  le  plus  haut. 
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