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Description 

This  invention  relates  to  a  manufacturing  meth- 
od  of  a  semiconductor  device,  the  device  being 
capable  of  connecting  an  impurity  diffusion  region 
formed  in  a  semiconductor  substrate  and  a  wiring 
formed  on  the  surface  of  an  insulation  film  on  the 
semiconductor  substrate  stably  by  way  of  a  contact 
hole  formed  in  the  insulation  film. 

In  a  semiconductor  device,  generally,  an  oxide 
film  for  separation  of  element  is  selectively  formed 
on  the  surface  of  a  semiconductor  substrate,  and 
an  impurity  diffusion  region  is  formed  in  the  semi- 
conductor  substrate  between  such  oxide  films.  An 
insulation  film  is  formed  on  the  semiconductor  sub- 
strate,  and  a  wiring  is  formed  on  this  insulation  film. 
The  impurity  diffusion  region  and  wiring  are  con- 
nected  together  by  way  of  a  contact  hole  formed  in 
the  insulation  film. 

At  this  time,  when  the  area  of  the  contact  hole 
is  wider  than  the  area  of  the  impurity  diffusion 
region,  part  of  the  contact  hole  reaches  up  to  the 
oxide  film  for  separation  of  element  which  is  adja- 
cent  to  the  impurity  diffusion  region.  As  a  result, 
the  wiring  material  formed  in  the  contact  hole  di- 
rectly  contacts  with  the  semiconductor  substrate, 
which  causes  a  so-called  current  leak.  To  avoid  this 
problem,  the  area  of  the  contact  hole  is  usually  set 
smaller  than  the  area  of  the  impurity  diffusion  re- 
gion.  Besides,  the  forming  position  of  the  contact 
hole  is  set  at  a  position  remote  from  the  oxide  films 
for  separation  of  element  in  all  directions  adjacent 
to  the  impurity  diffusion  region. 

Meanwhile,  as  the  semiconductor  integrated 
circuit  is  much  more  advanced  in  integration  and 
the  semiconductor  element  becomes  finer,  the  area 
among  oxide  films  for  separation  of  element  be- 
comes  smaller,  and  the  area  of  the  impurity  diffu- 
sion  region  formed  in  the  area  tends  to  be  smaller, 
too.  As  a  result,  the  area  of  the  contact  hole  is 
becoming  smaller. 

When  the  area  of  the  contact  hole  becomes 
smaller,  the  contact  resistance  between  the  impu- 
rity  diffusion  region  and  wiring  becomes  large.  Be- 
sides,  the  smaller  the  area  of  the  impurity  diffusion 
region,  the  shorter  becomes  the  distance  between 
the  periphery  of  the  contact  hole  and  the  edge  of 
the  oxide  film  for  separation  of  element.  In  con- 
sequence,  the  patterning  allowance  between  the 
impurity  diffusion  region  and  contact  hole  de- 
creases,  and  positioning  of  the  two  becomes  ex- 
tremely  difficult. 

GB-A-2075255  discloses  a  method  for  over- 
coming  problems  caused  by  mis-alignment  of  the 
various  masks  used  in  the  fabrication  of  a  semicon- 
ductor  device.  If  such  mis-alignment  occurs  it  is 
possible  that  a  contact  hole,  which  is  intended  to 
be  wholly  within  an  impurity  diffusion  region,  will  in 

fact  overlap  the  edge  of  that  region.  To  avoid 
problems  caused  by  this  a  further  diffusion  region, 
which  overlaps  the  first,  is  formed  after  the  forma- 
tion  of  the  contact  hole. 

5  The  present  invention  provides  a  method  of 
manufacturing  a  semiconductor  device  comprising 
the  steps  of: 

forming  an  oxide  film  defining  a  separation 
region  surrounding  an  active  region  of  a  semicon- 

io  ductor  device  on  a  surface  of  a  semiconductor 
substrate  of  a  first  conductive  type, 

forming  a  first  impurity  diffusion  region  of  a 
second  conductive  type  in  said  active  region, 
wherein  at  least  a  section  of  the  periphery  of  said 

75  first  impurity  diffusion  region  is  adjacent  to  at  least 
a  section  of  the  periphery  of  said  separation  region; 

forming  an  insulation  film  over  the  surface  of 
said  semiconductor  substrate  and  oxide  film; 

forming  a  contact  hole  in  said  insulation  film  by 
20  etching  said  insulation  film  and  oxide  film,  the 

contact  hole  opening  generally  over  said  first  impu- 
rity  diffusion  region,  wherein  a  first  section  of  the 
periphery  of  said  contact  hole  is  disposed  not  over 
said  first  impurity  diffusion  region  but  over  said 

25  oxide  film  defining  the  separation  region;  and  a 
second  section  of  the  periphery  of  said  contact 
hole  is  disposed  over  said  first  impurity  diffusion 
region; 

forming  a  conductive  film  in  electrical  contact 
30  with  the  semiconductor  substrate  and  said  first 

impurity  diffusion  region  exposed  within  said  con- 
tact  hole; 

forming  a  second  impurity  diffusion  region  of 
the  second  conductive  type  in  said  semiconductor 

35  substrate  within  said  contact  hole  through  said  con- 
ductive  film,  said  second  impurity  diffusion  region 
being  partly  overlapped  with  said  first  impurity  dif- 
fusion  region  together  forming  a  single  impurity 
diffusion  region  having  an  area  larger  than  that  of 

40  said  first  impurity  diffusion  region;  and 
forming  an  electrode  electrically  connected  to 

said  conductive  film  within  said  contact  hole,  and 
thereby  to  said  first  and  second  impurity  diffusion 
regions  across  substantially  the  whole  area  of  said 

45  first  and  second  impurity  diffusion  regions. 
It  is  hence  a  principal  advantage  of  the  method 

of  this  invention  that  it  provides  a  device  in  which 
the  contact  area  between  the  wiring  and  impurity 
diffusion  region  is  increased  and  the  contact  resis- 

50  tance  is  decreased,  even  if  the  area  between  the 
oxide  films  for  separation  of  element  is  small  and 
therefore  the  area  of  the  impurity  diffusion  region 
formed  in  such  area  is  small. 

It  is  another  advantage  of  this  invention  that  the 
55  manufacturing  method  thereof  is  capable  of  posi- 

tioning  the  impurity  diffusion  region  and  contact 
hole  very  easily  by  increasing  the  patterning  al- 
lowance  between  them. 

2 
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It  is  a  further  advantage  of  this  invention  that 
the  manufacturing  method  thereof  is  capable  of 
patterning  the  contact  hole  itself  quite  easily,  so 
that  the  reliability  of  connection  between  the  impu- 
rity  diffusion  region  and  wiring  may  be  enhanced. 

These  and  other  features  of  this  invention  will 
be  better  understood  and  appreciated  from  the 
following  detailed  description  taken  in  conjunction 
with  the  drawings. 

Fig.  1  is  a  sectional  view  of  a  stage  in  the 
method  according  to  the  preferred  body  of  the 
present  invention  following  formation  of  a  first 
insulation  film  of  semiconductor  device;  and 
Fig.  2  is  a  sectional  view  of  a  further  stage  in 
the  method  according  to  the  same  embodiment 
following  the  formation  of  the  wiring  layer  of  the 
device. 
A  preferred  embodiment  of  the  invention  is 

described  below  while  referring  to  the  sectional 
views  of  the  manufacturing  steps  shown  in  Figs.  1 
and  2. 

Figs.  1  and  2  show  the  transistor  element  part 
and  its  peripheral  part  of  a  MOS  type  semiconduc- 
tor  device. 

A  predetermined  surface  of  a  P-type  silicon 
substrate  1  is  selectively  oxidized,  and  oxide  films 
2,  2  for  separation  of  element  are  formed.  After- 
wards,  by  the  conventional  method,  a  gate  oxide 
film  3  and  a  gate  electrode  4  are  formed  near  the 
middle  between  the  oxide  films  2,  2  for  separation 
of  element.  Subsequently,  by  the  self-alignment 
technique  using  the  gate  electrode  4  as  mask,  an 
impurity  is  diffused  on  the  surface  of  the  P-type 
silicon  substrate  1  ,  and  a  first  N+  diffusion  region  5 
is  formed  as  drain  and  source  region.  Furthermore, 
a  first  insulation  film  6  is  formed  on  the  entire 
surface  of  the  P-type  silicon  substrate  1.  In  this 
way,  a  basic  structure  of  N-channel  type  MOS 
transistor  is  completed. 

Next,  as  shown  in  Fig.  2,  a  first  contact  hole  7 
is  formed  in  the  first  insulation  film  6.  A  part  of  the 
periphery  of  this  first  contact  hole  7  projects  from 
the  end  of  the  first  N+  diffusion  region  5,  having  a 
width  enough  to  eliminate  the  edge  of  the  oxide 
film  2  for  separation  of  element  adjacent  to  the  first 
N+  diffusion  region  5.  Therefore,  in  this  step,  a  part 
of  the  P-type  silicon  substrate  1  is  directly  exposed 
in  the  first  contact  hole  7.  Afterwards,  conductive 
films  are  formed  on  the  bottom,  inner  wall  and 
upper  peripheral  parts  of  the  first  contact  hole  7.  As 
the  conductive  film  8,  polysilicon  or  polycide  may 
be  used.  Through  the  conductive  film  8,  phos- 
phorus  ions  (P+)  are  implanted  at  accelerating  volt- 
age  of  100  keV  and  dosage  of  1  x  1015/cm2,  and 
further  by  performing  heat  treatment  for  activation, 
a  second  N+  diffusion  region  9  is  formed  in  the  P- 
type  silicon  substrate  1.  The  second  N+  diffusion 
region  9  spreads  from  beneath  the  oxide  film  2  for 

separation  of  element  nearly  to  the  gate  electrode 
4.  Therefore,  the  second  N+  diffusion  region  9  is 
formed  also  in  the  part  of  the  P-type  silicon  sub- 
strate  1  which  has  been  directly  exposed  in  the 

5  first  contact  hole  7.  Thus,  the  conductive  film  8 
makes  an  ohmic  contact  with  the  first  and  second 
N+  diffusion  regions  5,  9.  Incidentally,  the  first  and 
second  N+  diffusion  regions  5,  9  are  partly  over- 
lapped  with  each  other  to  form  a  single  N+  diffusion 

io  region,  of  which  substantial  area  is  larger  than  the 
area  of  the  first  N+  diffusion  region  5.  This  ohmic 
contact  area  spreads  over  almost  entire  surface  of 
the  first  and  second  N+  diffusion  regions,  5,  9. 

Later,  a  second  insulation  film  10  is  formed  on 
is  the  surface  of  the  first  insulation  film  6  and  a 

second  contact  hole  11  is  formed  in  the  second 
insulation  film  10  in  order  to  connect  the  conduc- 
tive  film  8  to  wirings  12  formed  on  the  second 
insulation  film  10.  The  second  contact  hole  11  is 

20  large  enough  so  that  its  inner  circumference  may 
be  close  to  the  outermost  circumference  of  the 
conductive  film  8. 

Finally,  the  wiring  layer  of  aluminum  of  the  like 
is  formed  on  the  surface  of  the  second  insulation 

25  film  10  and  inside  the  second  contact  hole  11,  and 
then,  the  wiring  layer  is  patterned  in  a  required 
pattern.  As  a  result,  the  first  and  second  N+  diffu- 
sion  regions  5,  9  are  connected  to  the  wirings  12 
by  way  of  the  conductive  film  8. 

30  As  described  herein,  according  to  this  embodi- 
ment,  it  is  possible  to  form  the  first  contact  hole  7 
having  such  a  large  area  as  to  project  from  the  first 
N  +  diffusion  region  5  and  to  remove  the  edge  of 
the  oxide  film  2  for  separation  of  element.  In  other 

35  words,  it  is  possible  to  form  the  first  contact  hole 
having  a  sufficiently  large  area  without  being  de- 
fined  by  the  area  of  the  first  N  +  diffusion  region  4 
or  the  edge  of  the  oxide  film  2  for  separation  of 
element.  Still  more,  the  area  of  ohmic  contact  be- 

40  comes  sufficiently  large  because  the  conductive 
film  8  is  formed  in  the  first  contact  hole  7  having  a 
large  area  and  this  conductive  film  8  is  brought  into 
contact  with  the  diffusion  region.  Therefore,  the 
contact  resistance  between  the  diffusion  region  and 

45  the  wiring  may  be  sufficiently  reduced.  Moreover, 
the  conductive  film  8  is  formed  in  this  first  contact 
hole  7,  and  then  the  second  N+  diffusion  region  9 
is  formed  in  the  P-type  silicon  substrate  1  through 
this  conductive  film  8.  It  is  hence  possible  to  form 

50  the  diffusion  region  having  a  proper  size  and  a 
proper  position  corresponding  to  the  size  and  posi- 
tion  of  the  first  contact  hole  7.  Therefore,  as  for 
positioning  of  the  first  N  +  diffusion  region  5  and 
first  contact  hole  7,  a  sufficiently  wide  mask  match- 

55  ing  allowance  is  provided  as  compared  with  the 
prior  art,  and  this  is  very  effective  for  enhancing 
the  productivity  of  semiconductor  device. 

3 
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Besides,  since  the  first  contact  hole  7  is 
formed  inside  the  first  insulation  film  6,  the  ratio  of 
the  width  to  depth  (A/B  in  Fig.  2)  of  the  first  contact 
hole  may  be  reduced.  As  a  result,  formation  of  the 
first  contact  hole  7  itself  is  easier,  and  formation 
failures  of  the  first  contact  hole  7  may  be  reduced. 
Still  more,  by  forming  the  upper  end  part  of  the 
conductive  film  8  up  to  above  the  first  insulation 
film  6,  the  second  contact  hole  11  which  is  larger 
than  the  first  contact  hole  7  is  formed  in  the  sec- 
ond  insulation  film  10  on  the  conductive  film  8,  so 
that  the  formation  of  second  contact  hole  11  is 
easier,  and  that  the  ohmic  contact  between  the 
conductive  film  8  and  the  wirings  12  becomes 
extremely  stable. 

As  the  conductive  film  8,  meanwhile,  poly- 
silicon  and  polycide  can  be  used,  and  when  poly- 
cide  is  used,  the  contact  resistance  between  the 
diffusion  region  and  the  wiring  may  be  extremely 
decreased.  In  this  embodiment,  meanwhile,  the  P- 
type  silicon  substarte  was  used  as  the  semicon- 
ductor  substrate,  but  it  may  be  also  possible  to  use 
an  N-type  silicon  substrate  as  the  semiconductor 
substrate,  and  form  P+  diffusion  region  as  source, 
drain  region. 

Claims 

1.  A  method  of  manufacturing  a  semiconductor 
device  comprising  the  steps  of: 

forming  an  oxide  film  (2)  defining  a  sepa- 
ration  region  surrounding  an  active  region  of  a 
semiconductor  device  on  a  surface  of  a  semi- 
conductor  substrate  (1)  of  a  first  conductive 
type, 

forming  a  first  impurity  diffusion  region  (5) 
of  a  second  conductive  type  in  said  active 
region,  wherein  at  least  a  section  of  the  periph- 
ery  of  said  first  impurity  diffusion  region  is 
adjacent  to  at  least  a  section  of  the  periphery 
of  said  separation  region; 

forming  an  insulation  film  (6)  over  the  sur- 
face  of  said  semiconductor  substrate  (1)  and 
oxide  film  (2); 

forming  a  contact  hole  (7)  in  said  insulation 
film  (6)  by  etching  said  insulation  film  (6)  and 
oxide  film  (2),  the  contact  hole  opening  gen- 
erally  over  said  first  impurity  diffusion  region 
(5),  wherein  a  first  section  of  the  periphery  of 
said  contact  hole  is  disposed  not  over  said  first 
impurity  diffusion  region  (5)  but  over  said  oxide 
film  (2)  defining  the  separation  region;  and  a 
second  section  of  the  periphery  of  said  contact 
hole  is  disposed  over  said  first  impurity  diffu- 
sion  region  (5); 

forming  a  conductive  film  (8)  in  electrical 
contact  with  the  semiconductor  substrate  (1) 
and  said  first  impurity  diffusion  region  (5)  ex- 

posed  within  said  contact  hole  (7); 
forming  a  second  impurity  diffusion  region 

(9)  of  the  second  conductive  type  in  said  semi- 
conductor  substrate  (1)  within  said  contact  hole 

5  (7)  through  said  conductive  film  (8),  said  sec- 
ond  impurity  diffusion  region  (9)  being  partly 
overlapped  with  said  first  impurity  diffusion  re- 
gion  (5)  together  forming  a  single  impurity 
diffusion  region  having  an  area  larger  than  that 

io  of  said  first  impurity  diffusion  region  (5);  and 
forming  an  electrode  (12)  electrically  con- 

nected  to  said  conductive  film  (8)  within  said 
contact  hole  (7),  and  thereby  to  said  first  and 
second  impurity  diffusion  regions  (5,  9)  across 

is  substantially  the  whole  area  of  said  first  and 
second  impurity  diffusion  regions  (5,  9). 

2.  A  method  according  to  claim  1  of  manufactur- 
ing  a  semiconductor  device,  wherein  said  con- 

20  ductive  film  (8)  comprises  polysilicon  or  poly- 
cide. 

Patentanspruche 

25  1.  Ein  Verfahren  zum  Herstellen  einer  Halbleiter- 
vorrichtung  mit  den  Schritten: 
Bilden  eines  Oxidfilms  (2),  der  einen  einen 
aktiven  Bereich  einer  Halbleitervorrichtung  auf 
der  Oberflache  eines  Halbleitersubstrats  (1)  ei- 

30  nes  ersten  Leitfahigkeitstyps  umgebenden 
Trennbereich  bestimmt, 
Bilden  eines  ersten  Dotierstoffdiffusionsbe- 
reichs  (5)  eines  zweiten  Leitfahigkeitstyps  in 
dem  aktiven  Bereich,  wobei  wenigstens  ein 

35  Randabschnitt  des  ersten  Dotierstoffdiffusions- 
bereichs  an  wenigstens  einen  Randabschnitt 
des  Trennbereichs  angrenzt; 
Bilden  eines  Isolationsfilms  (6)  uber  der  Ober- 
flache  des  Halbleitersubstrats  (1)  und  des 

40  Oxidfilms  (2); 
Bilden  eines  Kontaktlochs  (7)  in  dem  Isola- 
tionsfilm  (6)  durch  Atzen  des  Isolationsfilms  (6) 
und  des  Oxidfilms  (2),  wobei  das  Kontaktloch 
im  allgemeinen  den  ersten  Dotierstoffdiffu- 

45  sionsbereich  (5)  nach  oben  freilegt,  und  wobei 
ein  erster  Randabschnitt  des  Kontaktlochs 
nicht  uber  dem  ersten  Dotierstoffdiffusionsbe- 
reich  (5),  sondern  uber  dem  Oxidfilm  (2),  der 
den  Trennbereich  bestimmt,  angeordnet  ist; 

50  und  ein  zweiter  Randabschnitt  des  Kontakt- 
lochs  uber  dem  ersten  Dotierstoffdiffusionsbe- 
reich  (5)  angeordnet  ist; 
Bilden  eines  leitfahigen  Films  (8),  der  in  elek- 
trischem  Kontakt  mit  dem  Halbleitersubstrat  (1) 

55  und  dem  ersten,  in  dem  Kontaktloch  (7)  freilie- 
genden  Dotierstoffdiffusionsbereich  (5)  steht; 
Bilden  eines  zweiten  Dotierstoffdiffusionsbe- 
reichs  (9)  eines  zweiten  Leitfahigkeitstyps  in 

4 
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dem  Halbleitersubstrat  (1)  innerhalb  des  Kon- 
taktlochs  (7)  durch  den  leitfahigen  Film  (8) 
hindurch,  wobei  der  zweite  Dotierstoffdiffu- 
sionsbereich  (9)  teilweise  den  ersten  Dotier- 
stoffdiffusionsbereich  (5)  uberlappt,  urn  zusam- 
men  einen  einzigen  Dotierstoffdiffusionsbereich 
mit  einer  Flache  groBer  als  der  des  ersten 
Dotierstoffdiffusionsbereichs  (5)  zu  bilden;  und 
Bilden  einer  Elektrode  (12),  die  elektrisch  mit 
dem  leitfahigen  Film  (8)  in  dem  Kontaktloch  (7) 
und  damit  mit  den  ersten  und  zweiten  Dotier- 
stoffdiffusionsbereichen  (5,  9)  uber  im  wesent- 
lichen  die  gesamte  Flache  der  ersten  und 
zweiten  Dotierstoffdiffusionsbereiche  (5,  9)  ver- 
bunden  ist. 

2.  Ein  Verfahren  nach  Anspruch  1  zum  Herstellen 
einer  Halbleitervorrichtung,  wobei  der  leitfahige 
Film  (8)  Polysilizium  oder  Polysilicid  umfaBt. 

Revendicatlons 

diffusion  d'impurete  du  second  type  de 
conductivite  dans  le  substrat  semi-conducteur 
(1)  a  I'interieur  du  trou  de  contact  (7)  a  travers 
le  film  conducteur  (8),  la  seconde  region  (9)  de 

5  diffusion  d'impurete  etant  partiellement  recou- 
verte  par  la  premiere  region  (5)  de  diffusion 
d'impurete  qui  a  une  surface  superieure  a  cel- 
le  de  la  premiere  region  (5)  de  diffusion  d'im- 
purete,  et 

io  la  formation  d'une  electrode  (12)  connec- 
ted  electriquement  au  film  conducteur  (8)  a 
I'interieur  du  trou  de  contact  (7),  et  ainsi  a  la 
premiere  et  a  la  seconde  region  (5,  9)  de 
diffusion  d'impurete  sur  toute  la  surface  prati- 

15  quement  des  premiere  et  seconde  regions  (5, 
9)  de  diffusion  d'impurete. 

2.  Procede  selon  la  revendication  1,  destine  a  la 
fabrication  d'un  dispositif  a  semi-conducteur, 

20  dans  lequel  le  film  conducteur  (8)  est  forme  de 
silicium  polycristallin  ou  de  polycide. 

Procede  de  fabrication  d'un  dispositif  a  semi- 
conducteur,  comprenant  les  etapes  suivantes  : 

la  formation  d'un  film  (2)  d'oxyde  delimi-  25 
tant  une  region  de  separation  entourant  une 
region  active  d'un  dispositif  a  semi-conducteur 
sur  une  surface  d'un  substrat  semi-conducteur 
(1)  d'un  premier  type  de  conductivite, 

la  formation  d'une  premiere  region  (5)  de  30 
diffusion  d'impurete  d'un  second  type  de 
conductivite  dans  ladite  region  active,  un  tron- 
gon  au  moins  de  la  peripherie  de  la  premiere 
region  de  diffusion  d'impurete  etant  adjacent  a 
un  trongon  au  moins  de  la  peripherie  de  la  35 
region  de  separation, 

la  formation  d'un  film  isolant  (6)  sur  la 
surface  du  substrat  semi-conducteur  (1)  et  du 
film  d'oxyde  (2), 

la  formation  d'un  trou  de  contact  (7)  dans  40 
le  film  isolant  (6)  par  attaque  du  film  isolant  (6) 
et  du  film  d'oxyde  (2),  le  trou  de  contact  de- 
bouchant  de  fagon  generale  au-dessus  de  la 
premiere  region  (5)  de  diffusion  d'impurete,  un 
premier  trongon  de  la  peripherie  du  trou  de  45 
contact  est  place  non  au-dessus  de  la  premie- 
re  region  (5)  de  diffusion  d'impurete  mais  au- 
dessus  du  film  d'oxyde  (2)  delimitant  la  region 
de  separation,  et  un  second  trongon  de  la 
peripherie  du  trou  de  contact  est  dispose  au-  50 
dessus  de  la  premiere  region  (5)  de  diffusion 
d'impurete, 

la  formation  d'un  film  conducteur  (8)  en 
contact  electrique  avec  le  substrat  semi- 
conducteur  (1)  et  la  premiere  region  (5)  de  55 
diffusion  d'impurete  exposee  dans  le  trou  de 
contact  (7), 

la  formation  d'une  seconde  region  (9)  de 

5 
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