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Description 

BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  of  pol- 
ishing  semiconductor  wafers,  more  particularly  to  an 
effective  technique  suitable  for  polishing  semicon- 
ductor  wafers,  whose  surfaces  to  be  polished  are  re- 
quired  to  be  very  flat. 

DESCRIPTION  OF  THE  RELATED  ART 

The  final  step  of  manufacturing  semiconductor 
silicon  wafers  includes  a  polishing  step  for  forming  a 
specular  surface.  This  step  generally  employs  a 
method  called  the  mechanochemical  method,  which 
combines  mechanical  attrition  and  chemical  reaction. 

Fig.  4  shows  the  main  components  of  a  polishing 
apparatus  for  polishing  one  face  of  a  semiconductor 
wafer.  As  shown  in  Figs.  4  and  5,  numeral  1  indicates 
a  glass  plate.  A  plurality  of  semiconductor  wafers  2 
are  bonded  with  wax  to  the  under  surface  of  the  glass 
plate  1  .  These  semiconductor  wafers  2,  having  under- 
gone  processes  such  as  lapping,  beveling  and  etch- 
ing,  are  bonded  in  such  a  manner  that  they  can  be  at- 
tached  or  removed.  A  polishing  cloth  3a  is  firmly  held 
on  the  surface  of  a  turntable  3,  which  is  positioned  un- 
der  the  glass  plate  1.  Polishing  is  performed  by  using 
the  apparatus  in  the  following  way.  The  semiconduc- 
tor  wafer  2  contacts  the  polishing  cloth  3a  under  the 
pressure  of  the  glass  plate  1  .  At  the  same  time,  the 
turntable  3  rotates  to  cause  the  glass  plate  1  ,  support- 
ing  the  semiconductor  wafer  2,  to  rotate  so  as  to  bring 
the  semiconductor  wafer  2  into  contact  with  the  pol- 
ishing  cloth  3a  on  which  polishing  slurry  is  sprayed. 
As  a  result,  the  main  surface  of  the  semiconductor 
wafer  2  bonded  to  the  underface  of  the  glass  plate  1 
is  polished.  The  polishing  slurry  is  a  weak  alkaline 
aqueous  solution  containing  colloidal  silica  as  fine 
abrasive  grains. 

With  an  increasingly  strong  demand  in  recent 
years  for  high  precision  flatness  in  the  semiconductor 
wafer  surface  to  be  polished  because  of  microscopi- 
cally  fine  patterns  of  semiconductor  ICs,  the  following 
problems  have  arisen  with  the  above-described  pol- 
ishing  method. 

There  are  more  specifically,  when  the  semicon- 
ductor  wafer  is  polished  by  the  above-mentioned  pol- 
ishing  apparatus,  quality  changes  of  the  polishing 
cloth  3a  over  time,  deformation  of  the  glass  plate  1 
caused  by  pressure  applied  when  the  semiconductor 
wafer  2  comes  in  contact  with  the  polishing  cloth  3a, 
and  different  rotation  speeds  of  the  turntable  1  at  va- 
rious  positions  along  the  radius  of  the  table  1,  take 
place.  Uneven  thickness  of  the  polished  semiconduc- 
tor  wafer  caused  by  the  above  cited  phenomena  can- 

not  be  neglected  from  a  view  point  of  requirements  for 
semiconductor  IC  devices'  sophistication  in  recent 
years. 

The  uneven  thickness  gives  much  more  influence 
5  on  semiconductor  on  insulator  (SOI)-structured  de- 

vices  having  an  extremely  thin  active  zone. 
The  more  the  semiconductor  wafer  2  is  pressed 

against  the  polishing  cloth  3a,  the  faster  the  polishing 
speed  becomes.  It  is  difficult,  however,  to  control  the 

10  polishing  amount  with  a  fast  polishing  speed.  On  the 
contrary,  it  is  easy  to  control  the  polishing  amount 
with  a  slow  polishing  speed,  though  polishing  is  time- 
consuming. 

US-A-2  979  868  describes  a  lapping  machine  for 
15  polishing  a  semiconductor  wafer  which  includes  thick- 

ness-regulating  members.  The  thickness-regulating 
members  preferably  consist  of  a  hard  metal.  However, 
contamination  may  be  a  problem  when  using  a  metal. 

20  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  over- 
come  the  above-described  problems  in  the  conven- 
tional  method,  and  to  provide  a  method  of  quickly  pol- 

25  ishing  a  semiconductor  wafer,  which  permits  easy 
control  of  the  polishing  amount,  and  which  further 
permits  keeping  unevenness  in  thickness  of  the  sem- 
iconductor  wafer  where  one  surface  is  the  surface  to 
be  polished  to  a  minimum. 

30  In  order  to  achieve  the  aforesaid  object,  the  pres- 
ent  invention  discloses  a  method  of  polishing  a  sem- 
iconductor  wafer  according  to  the  single  claim.  The 
semiconductor  wafer  bonded  to  a  plate  is  polished  to 
a  desired  thickness  by  pressing  the  semiconductor 

35  wafer  against  a  rotating  turntable  side.  The  semicon- 
ductor  wafer  is  bonded  to  the  plate,  and  at  the  same 
time,  thickness  regulating  members  whose  surface 
layer  is  made  of  a  material  where  polishing  speed  is 
slowerthan  the  semiconductor  wafer,  are  arranged  on 

40  the  plane  of  the  plate  in  order  to  control  the  thickness 
of  the  semiconductor  wafer. 

According  to  the  present  invention,  a  semicon- 
ductor  wafer  to  be  polished  is  bonded  to  a  plate,  and 
at  the  same  time,  the  thickness  regulating  members, 

45  whose  surface  layer  is  made  of  a  material  where  pol- 
ishing  speed  is  slowerthan  the  semiconductor  wafer, 
are  arranged  around  the  bonded  semiconductor  wa- 
fer  and  closely  spaced-apart  from  it  on  the  plane  of 
the  plate.  The  semiconductor  wafer  is  polished  by  us- 

50  ing  the  thickness  regulating  member  as  a  stopper.  For 
these  reasons,  even  if  the  polishing  speed  increases 
under  circumstances  that  the  semiconductor  wafer  is 
pressed  to  the  turntable  at  increased  pressure,  a  part 
of  the  pressure  is  to  be  borne  by  the  thickness  regu- 

55  lating  memberwhen  the  polishing  is  just  about  finish- 
ed.  As  a  result,  the  polishing  speed  becomes  slow  ac- 
cording  to  the  increase  in  the  pressure  applied  to  the 
wafer  by  the  amount  of  the  pressure  borne  as  men- 
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tioned  above,  and  thus  it  is  easy  to  control  the  polish- 
ing  amount  of  the  semiconductor  wafer  as  well  as  the 
thickness  of  the  semiconductor  wafer.  The  polished 
surface  of  the  semiconductor  wafer  thus  becomes 
even  in  thickness  variation  across  and  specular. 

Further,  since  the  thickness  regulating  member, 
arranged  around  the  semiconductor  wafer,  acts  as  a 
stopper,  the  semiconductor  wafer  is  so  polished  that 
the  surface  of  the  thickness  regulating  member  on  the 
turntable  side  is  substantially  flush  with  the  semicon- 
ductor  wafer,  thereby  contributing  to  a  less  uneven 
thickness  across  the  whole  surface  of  the  semicon- 
ductor  wafer  where  one  surface  is  the  surface  to  be 
polished. 

Forall  the  reasons  described  above,  a  highly  geo- 
metrically  controlled  polished  semiconductor  wafer 
can  be  obtained. 

Other  objects  and  novel  features  of  the  present 
invention  will  become  apparent  from  the  following  De- 
tailed  Description  of  the  Preferred  Embodiment  when 
read  together  with  reference  to  the  accompanying 
drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  vertical  section  showing  part  of  a  pol- 
ishing  apparatus  utilized  in  the  polishing  method 
of  an  embodiment  according  to  the  present  inven- 
tion; 
Fig.  2  is  a  plan  view  of  a  plate  illustrating  how  a 
semiconductor  wafer  and  dummy  wafers  (a  thick- 
ness  regulating  member)  are  bonded  to  the  plate; 
Fig.  3  is  a  plan  view  of  the  semiconductor  show- 
ing  positions  to  measure  the  thickness  of  the 
semiconductor  wafer  according  to  an  experiment; 
Fig.  4  is  a  vertical  section  showing  part  of  a  pol- 
ishing  apparatus  used  in  a  conventional  method; 
Fig.  5  is  a  plan  view  of  a  plate  illustrating  how  the 
semiconductor  wafer  is  bonded  to  the  plate. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

An  embodiment  of  the  method  of  polishing  a  sem- 
iconductor  wafer  according  to  the  present  invention 
will  be  described  below. 

Fig.  1  shows  the  major  components  of  a  polishing 
apparatus  for  polishing  one  face  of  the  semiconductor 
wafer. 

As  shown  in  Figs.  1  and  2,  one  semiconductorwa- 
fer  12,  having  undergone  processes  such  as  lapping, 
beveling  and  etching,  is  bonded  with  wax  to  the  cen- 
tral  under  surface  of  the  glass  plate  11.  Moreover,  a 
total  of  eight  dummy  wafers  15,  serving  as  thickness 
regulating  members,  are  so  arranged  on  the  under 
surface  of  the  glass  plate  11  as  to  encircle  the  above 
semiconductor  wafer  12.  When  the  semiconductor 
wafer  12  and  the  dummy  wafers  15  are  bonded  with 

wax  to  the  surface  of  the  glass  plate  1  1  ,  it  is  desirable 
to  control  bonding  gaps  by  the  precision  less  than  0.1 
urn,  to  meet  the  severest  demands.  Either  of  the  fol- 
lowing  two  methods  allows  such  a  control:  the  semi- 

5  conductor  wafer  12  is  bonded  to  the  surface  of  the 
glass  plate  11  after  molten  wax  is  uniformly  sprayed 
in  very  fine  particles  by  a  sprayer  on  the  surface  of 
the  wafer  12  to  be  bonded;  or  the  semiconductor  wa- 
fer  12  and  the  dummy  wafers  1  5  are  heated  after  be- 

10  ing  just  placed  on  the  surface  of  the  glass  plate  11, 
and  then  the  wax  is  introduced  to  the  gaps  under  the 
wafers  having  been  melted  at  a  point  of  the  periphery 
already  warmed  up  before  the  semiconductor  wafer 
1  2  and  the  dummy  wafers  1  5  are  pressed  and  cooled 

15  to  fix  in  order  to  decrease  the  gaps  and  thus  clear  the 
severest  precision  of  less  than  0.1  urn. 

The  surface  layers  of  the  dummy  wafers  1  5  are 
made  of  a  material  slower  to  polish  than  the  semicon- 
ductor  wafer  12.  According  to  the  invention,  the  matrix 

20  of  the  dummy  wafer  1  5  is  made  of  silicon  and  a  silicon 
oxide  or  silicon  nitride  film  is  formed  on  the  surface 
layer  of  the  dummy  wafer  15.  The  silicon  oxide  film 
may  be  a  thermal  oxide  film  or  an  oxide  film  obtained 
by  chemical  vapor  deposition  method  (CVD)  and  is 

25  preferably  a  thermal  oxide  film,  which  is  slower  to  re- 
move  in  polishing  by  the  mechanochemical  polishing 
method.  The  dummy  wafers  15  are  bonded  with  wax 
to  the  glass  plate  11  in  the  same  manner  as  in  the 
semiconductor  wafer  12,  that  is,  they  can  be  attached 

30  or  removed,  or  they  are  bonded  semipermanently 
with  epoxy  resin  or  the  like  to  the  glass  plate  11  .  If  the 
dummy  wafer  15  is  made  of  a  material  considerably 
slower  to  polish  than  the  semiconductor  wafer  12,  it 
is  convenient  to  bond  the  dummy  wafer  15  semiper- 

35  manently  to  the  glass  plate  11.  When  the  matrix  of  the 
dummy  wafer  15  is  made  of  silicon,  it  is  possible  to 
control  the  th  ickness  of  the  semiconductor  1  2  very  ef- 
fectively  and  accurately. 

A  polishing  cloth  13a  is  bonded  to  the  upper  sur- 
40  face  of  the  turntable  11  under  the  glass  plate  11. 

Polishing  is  performed  by  using  the  polishing  ap- 
paratus  as  follows:  the  semiconductor  wafer  12  con- 
tacts  the  polishing  cloth  13a  under  the  pressure  of  the 
glass  plate  11.  At  the  same  time,  the  turntable  13  ro- 

45  tates  to  cause  the  glass  plate  1  1  ,  supporting  the  sem- 
iconductor  wafer  12,  to  rotate  so  as  to  bring  the  sem- 
iconductor  wafer  12  into  contact  with  the  polishing 
cloth  13a.  As  a  result,  the  main  surface  of  the  semi- 
conductor  wafer  12  bonded  to  the  under  surface  of 

so  the  glass  plate  11  is  polished.  As  an  example  of  a  pol- 
ishing  agent,  during  the  polishing  operation,  colloidal 
silica,  dispersed  in  an  aqueous  solution  with  a  pH  ad- 
justed  to  weak  alkalinity  with  NaOH  or  NH4OH,  is  em- 
ployed.  When  the  semiconductor  wafer  12  is  polished 

55  by  the  above-described  method,  the  effects  descri- 
bed  below  can  be  obtained. 

That  is,  according  to  the  embodiment  described 
above,  the  semiconductor  wafer  12  to  be  polished  is 

3 
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bonded  to  the  central  under  surface  of  the  glass  plate 
11,  and  at  the  same  time,  dummy  wafers  15,  made  of 
a  material  slower  to  polish  than  the  semiconductor 
wafer  12,  are  arranged  around  the  semiconductor  12 
under  the  glass  plate  11.  For  instance,  when  the  ma- 
trix  of  the  dummy  wafer  15  is  made  of  silicon  and  a 
thermal  oxide  film  is  formed  on  its  surface  layer,  the 
polishing  speed  for  the  dummy  wafer  15  is,  depending 
upon  polishing  conditions,  1/200  or  less  of  the  polish- 
ing  speed  of  the  silicon. 

Because  the  semiconductor  wafer  12  is  polished 
by  using  the  dummy  wafers  15  as  a  stopper,  even  if 
polishing  speed  increases  owing  to  the  condition  that 
the  semiconductor  wafer  12  is  pressed  to  the  turnta- 
ble  11  under  increased  pressure,  part  of  the  pressure 
will  be  borne  by  the  dummy  wafers  15  through  the 
whole  polishing  operation.  As  a  result,  the  polishing 
speed  slows  according  to  an  amount  of  the  pressure 
shared  with  the  dummy  wafers,  and  thus  it  is  easy  to 
control  the  polishing  amount  of  the  semiconductor 
wafer  12  as  well  as  the  thickness  across  the  whole 
surface  of  the  semiconductor  wafer  12.  The  polished 
surface  of  the  semiconductor  wafer  12  thus  becomes 
even  in  thickness  across  and  specular. 

Further,  since  the  dummy  wafers  15,  arranged 
around  the  semiconductor  wafer  12,  act  as  a  stopper, 
the  semiconductor  wafer  12  is  so  polished  that  the 
surfaces  of  the  dummy  wafers  15  on  the  turntable 
side  11  are  substantially  flush  with  the  semiconductor 
wafer  12,  thereby  contributing  to  a  less  uneven  thick- 
ness  of  the  semiconductor  wafer  1  2  where  one  sur- 
face  is  the  surface  to  be  polished.  For  all  the  reasons 
described  above,  a  highly  geometrically  controlled 
semiconductor  wafer  12  can  be  obtained. 

The  following  experiment  was  performed  to  con- 
firm  the  reduced  unevenness  of  thickness  of  the  sem- 
iconductor  wafer  where  one  surface  is  the  surface  to 
be  polished. 

In  the  experiment,  seventeen  semiconductor  wa- 
fers  to  polish  having  a  diameter  of  150  mm  and,  as 
thickness  regulating  members,  dummy  wafers,  in  a 
ratio  of,  for  example,  four  dummy  wafers  per  each 
semiconductor  wafer  whose  matrix  is  of  silicon  and 
whose  surface  layer  is  formed  with  a  silicon  oxide  film 
by  thermal  oxidation,  were  used. 

As  shown  in  Fig.  3,  there  are  nine  positions  for 
measuring  the  thickness  of  the  semiconductor  wafer. 
We  found  that  it  was  possible  to  control  very  precisely 
the  thickness  of  the  semiconductor  wafer  according  to 
the  experiment.  For  example,  when  polished  down  by 
about  20  urn  on  the  average,  the  semiconductor  wa- 
fers  whose  thickness  at  a  center  from  the  average 
deviates  within  +  0.3  ^m,  comprised  75.8%  of  the  to- 
tal;  the  semiconductor  wafers  whose  thickness  devia- 
tion  was  0.1  urn  or  less  comprised  50%.  The  invention 
has  been  described  in  detail  with  particular  reference 
to  the  preferred  embodiment  thereof,  but  it  will  be  un- 
derstood  that  variations  and  modifications  of  the  in- 

vention  can  be  made. 
For  instance,  although  as  the  thickness  regulat- 

ing  member,  the  dummy  wafer  15,  whose  matrix  is  sil- 
icon  and  with  a  silicon  oxide  film  formed  on  its  sur- 

5  face  layer,  is  used,  a  dummy  wafer,  whose  matrix  is 
silicon  and  with  a  silicon  nitride  film  formed  on  its  sur- 
face  layer,  can  also  be  used.  The  shape  of  the  dummy 
wafer  is  not  necessarily  the  same  as  that  of  the  sem- 
iconductor  wafer.  A  ring-shaped  dummy  wafer  can  be 

10  employed  so  as  to  encircle  the  semiconductor  wafer 
12.  The  important  thing  to  be  considered  is 
to  use  a  dummy  wafer,  which  is  capable  of  sharing 
part  of  the  pressure  used  to  polish  the  semiconductor 
wafer  on  the  turntable  and  which  is  capable  of  serving 

15  as  a  stopper. 
Typical  effects  obtained  from  the  present  inven- 

tion  will  be  briefly  described  below.  When  the  semi- 
conductor  wafer  is  polished  to  its  desired  thickness  by 
pressing  it  against  the  rotating  turntable  side,  the 

20  semiconductor  wafer  is  bonded  to  the  plate,  and  at  the 
same  time,  the  thickness  regulating  member,  whose 
surface  layer  is  made  of  a  material  slower  to  polish 
than  the  semiconductor  wafer,  is  arranged  on  the 
plane  of  the  plate.  The  thickness  regulating  member 

25  controls  the  semiconductor  wafer  thickness.  For 
these  reasons,  even  if  the  polishing  speed  increases, 
it  becomes  easy  to  control  the  polishing  amount  of  the 
semiconductor  wafer.  Moreover,  because  when  the 
table  axis  vibrates  or  the  like  the  pressure  is  borne  by 

30  the  thickness  regulating  member,  the  semiconductor 
wafer  is  not  polished  to  a  thinner  thickness  than  the 
thickness  of  the  thickness  regulating  member.  As  a 
result,  the  uneven  thickness  of  a  semiconductorwafer 
where  one  surface  is  the  surface  to  be  polished  is  re- 

35  duced  and  thus  a  highly  geometrically  controlled 
semiconductor  wafer  can  be  obtained. 

Claims 
40 

1.  A  method  of  polishing  or  grinding  a  semiconduc- 
tor  wafer  (12)  to  a  desired  thickness  by  pressing 
the  semiconductor  wafer  against  a  table  (13), 
with  relative  rotation,  and  wherein  the  desired 

45  thickness  is  determined  by  the  provision  of  a  plur- 
ality  of  thickness-regulating  members  (1  5)  whose 
surfaces  are  more  resistant  to  polishing/grinding 
than  the  semiconductor  wafer,  characterised  in 
that  the  wafer  is  bonded  to  the  centre  of  a  plate 

so  (11),  the  members  (15)  are  arranged  in  a  matrix 
around  the  wafer,  and  each  member  is  made  of 
silicon  with  a  silicon  oxide  or  silicon  nitride  film 
at  its  surface. 

55 
Patentanspruche 

1.  Verfahren  zum  Polieren  oder  Schleifen  einer 
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Halbleiterscheibe  (12)  auf  eine  gewunschte 
Dicke  durch  Andrucken  der  Halbleiterscheibe  ge- 
gen  einen  Tisch  (13)  unter  Relativdrehung,  und 
bei  dem  die  gewunschte  Dicke  durch  die  Bereit- 
stellung  einer  Mehrzahl  von  dickeregulierenden  5 
Elementen  (15)  bestimmt  wird,  deren  Oberfla- 
chen  bestandiger  als  die  Halbleiterscheibe  gegen 
Polieren/Schleifen  sind,  dadurch  gekennzeich- 
net,  dali  die  Scheibe  mit  der  Mitte  einer  Platte 
(11)  verbunden  wird,  die  Elemente  (15)  in  einer  10 
Matrix  um  die  Scheibe  herum  angeordnet  werden 
und  jedes  Element  aus  Silizium  mit  einem  Silizi- 
umoxid-  oder  Siliziumnitridfilm  an  seiner  Ober- 
flache  hergestellt  ist. 

Revendications 

1.  Precede  de  polissage  ou  de  meulage  d'une  pla- 
quette  semi-conductrice  (12)  a  une  epaisseurde-  20 
siree  en  pressant  la  plaquette  semi-conductrice 
contre  une  table  (13)  en  rotation  relative,  procede 
dans  lequel  on  determine  I'epaisseur  desiree  en 
prevoyant  une  pluralite  d'elements  (15)  de  regu- 
lation  de  la  pression  dont  les  surfaces  sont  plus  25 
resistantes  au  polissage/meulage  que  celle  de  la 
plaquette  semi-conductrice,  procede  caracterise 
par  le  fait  que  la  plaquette  est  fixee  au  centre 
d'une  plaque  (11),  que  les  elements  (15)  sont  dis- 
poses  en  une  matrice  autour  de  la  plaquette  et  30 
que  chaque  element  est  fait  de  silicium  avec,  a  sa 
surface,  un  film  d'oxyde  de  silicium  ou  de  nitrure 
de  silicium. 
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