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Description 

Background  of  the  Invention 

The  present  invention  is  directed  to  the  isola- 
tion  of  active  devices  on  a  silicon  chip,  and  more 
particularly  to  the  complete  isolation  of  islands  of 
silicon  from  a  substrate  material. 

As  active  devices,  e.g.  transistors,  become 
more  closely  packed  together  on  a  semiconductor 
chip,  it  becomes  necessary  to  isolate  them  from 
one  another  so  that  they  do  not  adversely  affect 
each  other's  operation.  For  example,  in  CMOS 
technology,  it  is  desirable  to  isolate  the  well  in 
which  the  NMOS  transistor  is  typically  formed  from 
the  substrate  which  contains  the  PMOS  transistor, 
so  as  to  diminish  the  likelihood  of  latch-up.  In  the 
past,  lateral  isolation  of  devices  from  one  another 
has  been  accomplished  by  forming  a  trench  around 
the  island  of  semiconductor  material  to  be  isolated 
and  filling  the  trench  with  an  insulating  material, 
such  as  oxide.  With  this  approach,  the  horizontal 
flow  of  charge  carriers  within  the  chip  is  prevented 
so  as  to  reduce  latch-up  or  similar  such  adverse 
conditions. 

However,  the  island  is  not  completely  isolated 
in  that  it  remains  in  contact  with  the  semiconductor 
substrate.  As  the  size  of  active  devices  becomes 
increasingly  smaller,  with  a  concomitant  reduction 
in  the  amplitude  of  the  signal  conducted  thereby, 
this  communication  between  the  active  device  and 
the  substrate  can  lead  to  significant  adverse  ef- 
fects.  For  example,  the  capacitance  between  the 
device  and  the  substrate  might  be  large  enough  to 
affect  the  small  amplitude  signal  conducted  by  the 
device.  Another  factor  that  takes  on  increasing  im- 
portance  is  ambient  radiation.  More  particularly, 
alpha  particles  generate  charges  when  they  enter  a 
semiconductor  chip.  The  number  of  charges  is 
related  to  the  volume  of  semiconductor  material  in 
which  the  charges  are  generated.  Thus,  since  the 
substrate  occupies  a  much  larger  volume  than  any 
of  the  individual  active  areas,  most  of  the  charges 
are  generated  in  this  portion  of  the  chip. 

Accordingly,  it  is  desirable  to  be  able  to  com- 
pletely  isolate  an  active  island  not  only  laterally 
from  adjacent  active  areas  but  also  vertically  from 
the  substrate  on  which  it  is  supported.  In  essence, 
such  isolation  involves  the  formation  of  an  insulat- 
ing  layer  beneath  the  active  region  as  well  as 
around  it.  In  the  past,  three  basic  approaches  have 
been  suggested  for  providing  an  active  silicon  re- 
gion  on  an  insulating  layer.  One  of  these  ap- 
proaches  is  the  formation  of  a  buried  silicon  diox- 
ide  layer  through  the  implantation  of  oxygen  mol- 
ecules  into  the  silicon  substrate.  This  technique 
requires  a  very  heavy  oxygen  dose  which  can 
result  in  significant  damage  to  the  active  silicon 

region  overlying  the  buried  oxide  layer. 
A  second  approach  has  been  to  form  the  sili- 

con  on  a  sapphire  substrate.  The  sapphire  func- 
tions  as  an  insulator  to  isolate  the  active  silicon 

5  area  from  similar  such  areas.  However,  the  thin 
silicon  film  typically  contains  a  high  concentration 
of  crystalline  defects  which  are  produced  during  an 
epitaxial  growth  process.  These  defects  result  in 
lower  carrier  mobilities  than  can  be  achieved  in 

io  substrate  silicon  or  in  epitaxial  silicon  films  grown 
on  a  silicon  substrate. 

Another  suggested  approach  has  been  to  form 
V-shaped  grooves  around  the  regions  to  be  iso- 
lated.  These  grooves  are  filled  with  an  oxide  and  a 

75  layer  of  polysilicon  is  deposited  over  the  oxide. 
This  structure  is  then  inverted  and  the  silicon  which 
originally  formed  the  bottom  of  the  structure  is 
etched  back  until  the  apex  of  each  oxide-filled 
groove  appears.  The  resulting  structure  is  com- 

20  prised  of  regions  of  silicon  which  are  each  com- 
pletely  surrounded  by  oxide.  While  this  structure 
has  good  electrical  and  mechanical  properties,  the 
technique  for  making  it  is  not  production-oriented. 
More  particularly,  the  etching  process  must  be 

25  observed  very  carefully  in  order  that  it  be  stopped 
at  precisely  the  right  time.  As  a  result,  a  structure 
produced  by  this  technique  can  be  relatively  ex- 
pensive  and  is  therefore  only  practically  suited  for 
custom  integrated  circuits.  The  V-groove  isolation 

30  technique  is  not  acceptable  for  the  large  scale 
production  of  memory  or  logic  devices. 

IBM  Technical  Disclosure  Bulletin,  vol.  24,  # 
11B,  April  1982,  p.  6008/6009  discloses  a  method 
for  completely  isolating  a  semiconductor  island 

35  from  a  surrounding  substrate.  This  method  com- 
prises  the  steps  of  (a)  parallel  trenches  are  etched 
and  coated  with  oxide,  (b)  the  area  between  the 
trenches  is  undermined  and  the  cavities  so  formed 
are  filled  with  isolating  oxide,  and  (c)  a  second  pair 

40  of  trenches  is  etched  so  as  to  connect  the  ends  of 
the  first  pair,  and  all  trenches  are  filled  with  oxide. 

The  present  invention  as  defined  by  claim  1 
provides  a  different  method  to  achieve  a  com- 
pletely  isolated  semiconductor  island  having  good 

45  mechanical  and  electrical  properties,  the  method 
being  well-suited  for  large  scale  production  of  in- 
tegrated  circuits. 

Briefly,  the  method  of  the  present  invention  in 
part  is  based  on  the  different  etch  responsiveness 

50  of  a  buried  region.  After  a  buried  layer  is  formed  in 
a  substrate  through  conventional  techniques,  for 
example  epitaxial  processing,  a  trench  is  cut  into 
the  epitaxial  layer  to  provide  access  to  the  buried 
layer.  Then,  while  suspending  in  place  the  portion 

55  of  the  epitaxial  layer  surrounded  by  the  trench  by 
means  of  a  bridge,  the  underlying  region  of  the 
buried  layer  is  etched  away  to  form  a  cavity  under 
the  active  area.  This  cavity,  as  well  as  the  sur- 

2 
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rounding  trench,  is  filled  with  a  suitable  insulating 
material  to  thereby  completely  isolate  the  active 
island  from  the  substrate. 

In  addition  to  electrically  isolating  the  active 
island  from  the  substrate,  the  semiconductor  struc- 
ture  which  is  formed  in  accordance  with  the 
present  invention  exhibits  good  mechanical  prop- 
erties.  More  particularly,  the  isolated  island  can 
float  relative  to  the  substrate,  so  that  any  differ- 
ences  in  thermal  expansion  between  the  semicon- 
ductor  substrate,  the  active  island  and  the  isolating 
region  can  be  accommodated  without  generating 
the  types  of  stresses  that  would  normally  occur  at 
the  connection  between  the  substrate  and  the  ac- 
tive  region. 

Further  features  and  advantages  of  the  inven- 
tion  are  explained  in  greater  detail  hereinafter  with 
reference  to  a  specific  embodiment  of  the  invention 
illustrated  in  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  cross-sectional  side  view  of  a 
silicon  wafer  having  a  buried  layer  between  the 
substrate  and  an  epitaxial  layer;  and 
Figures  2  through  13  comprise  a  sequence  of 
views  of  the  semiconductor  wafer  illustrating 
each  of  the  steps  for  submerged  wall  isolation  of 
a  semiconductor  region  in  accordance  with  the 
present  invention. 

Description  of  the  Illustrated  Embodiment 

The  present  invention  is  based  upon  the  etch 
selectivity  of  a  buried  semiconductor  layer  to  form 
a  submerged  wall  for  isolating  a  semiconductor 
island  from  an  underlying  substrate.  An  example  of 
the  type  of  semiconductor  wafer  upon  which  the 
process  of  the  present  invention  can  be  carried  out 
is  illustrated  in  Figure  1  .  This  wafer  comprises  a  p- 
doped  substrate  10  upon  which  is  grown  an  intrin- 
sic  epitaxial  layer  12  of  single  crystalline  silicon. 
Sandwiched  between  the  substrate  and  the  epitax- 
ial  layer  12  is  an  N+  buried  layer  14.  This  buried 
layer  can  be  formed  using  any  conventional  tech- 
nique,  for  example  by  diffusing  the  N  +  layer  into 
the  substrate  before  the  epitaxial  layer  is  grown,  or 
by  selectively  growing  the  N  +  type  layer  using 
masked  epitaxial  techniques.  The  wafer  can  be 
provided  with  a  passivating  layer  of  nitride  16  to 
prevent  unwanted  oxidation.  Typically,  a  thin  layer 
of  oxide  18  is  provided  between  the  nitride  layer  16 
and  the  semiconductor  material  to  relieve  thermal 
stresses  at  the  silicon/nitride  interface. 

In  accordance  with  the  present  invention,  the 
buried  layer  14  is  patterned  to  conform  to  the 
regions  of  the  epitaxial  layer  12  which  will  comprise 
the  active  device  islands.  To  isolate  the  portion  of 

the  epitaxial  layer  which  overlies  the  buried  layer,  a 
trench  20  is  first  cut  through  the  epitaxial  layer  to  a 
depth  sufficient  to  provide  access  to  the  buried 
layer.  Figure  2  illustrates  a  top  view  of  the  trench 

5  and  Figure  2A  comprises  a  cross-sectional  side 
view  of  the  wafer,  taken  along  the  line  AA  of  Figure 
2.  The  area  22  within  the  trench  includes  the  por- 
tion  of  the  epitaxial  layer  that  will  eventually  form 
the  isolated  island.  As  can  be  seen  in  Figure  2A, 

io  the  trench  extends  into  the  buried  layer  14  so  as  to 
provide  the  necessary  access  thereto.  If  desired, 
the  trench  20  and  the  buried  layer  14  can  be 
relatively  dimensioned  so  that  the  outer  walls  of  the 
trench  are  normally  located  within  the  outer  bound- 

15  ary  of  the  buried  layer,  as  shown  in  Figure  2A.  This 
configuration  provides  a  degree  of  tolerance  which 
ensures  that  the  trench  will  not  lie  outside  of  the 
buried  layer  in  case  of  slight  mask  misalignment. 

Referring  now  to  Figure  3,  a  thin  film  of  oxide 
20  24  is  deposited  along  the  side  walls  of  the  trench. 

In  practice,  this  thin  film  can  be  formed  by  ther- 
mally  growing  oxide  on  the  entire  inner  surface  of 
the  trench  and  anisotropically  etching  the  oxide  to 
remove  it  from  the  bottom  walls  of  the  trench.  The 

25  trench  is  then  filled  with  a  suitable  support  material. 
Referring  to  Figures  4  and  5,  the  filling  of  the 
trench  can  be  accomplished  by  depositing  a  suit- 
able  glass  26,  such  as  PVXII  disclosed  in  US-A- 
4,417,914,  over  the  entire  structure,  heating  the 

30  glass  to  planarize  it,  and  then  etching  the  glass 
layer  back  until  the  nitride  layer  16  is  exposed.  As 
a  result,  the  glass  material  26  is  present  only  within 
the  opening  formed  by  the  trench. 

After  the  trench  has  been  filled,  a  layer  28  of 
35  oxide  is  deposited  on  the  structure,  for  example  by 

means  of  chemical  vapor  deposition.  This  layer  is 
then  appropriately  masked  and  etched  to  form  a 
structure  such  as  that  shown  in  Figure  6.  Basically, 
the  etching  of  oxide  layer  28  is  intended  to  expose 

40  some,  but  not  all,  of  the  glass-filled  trench  20.  The 
portion  of  the  oxide  layer  28  which  remains  after 
the  etching  includes  suitable  legs  30  that  form  a 
bridge  over  the  trench  between  the  island  region 
22  and  the  field  region  of  the  semiconductor  struc- 

45  ture  which  surrounds  the  trench.  Figures  6A  and 
6B  comprise  cross-sectional  side  views  of  the  wa- 
fer  respectively  taken  along  the  section  lines  AA 
and  BB  of  Figure  6. 

With  a  portion  of  the  trench  now  exposed,  the 
50  glass  filler  material  26  is  removed  by  means  of  a 

selective  etch.  For  example,  if  the  glass  filler  ma- 
terial  comprises  PVXII,  it  can  be  rapidly  removed 
by  a  10:1  HF  mixture.  The  oxide  layer  28  is  not 
attacked  appreciably  by  the  etchant  for  the  glass 

55  filler  26,  so  that  the  bridge  structure  remains  sus- 
pended  over  the  empty  trench,  as  illustrated  in 
Figures  7A  and  7B. 

3 
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The  removal  of  the  filler  material  from  the 
trench  once  again  exposes  the  buried  layer  14. 
Another  specific  etch  is  then  applied  to  selectively 
remove  this  buried  layer  from  below  the  intrinsic 
layer  of  epitaxial  silicon.  For  example,  if  the  buried 
layer  14  has  an  N+  impurity  concentration,  a  wet 
etch  comprised  of  HF:HN03:H20  can  be  used  to 
remove  this  layer  and  form  a  cavity  32  beneath  the 
island.  Figures  8A  and  8B  are  cross-sectional  side 
views  of  the  wafer  (taken  along  the  section  lines  A- 
A  and  B-B  of  Figure  6)  after  completion  of  the  wet 
etch.  As  can  be  seen,  the  silicon  island  22  is 
completely  free  of  the  substrate,  and  the  oxide 
bridges  30  form  a  mechanical  support  which  sus- 
pends  the  island  in  place. 

The  walls  of  the  cavity  32  are  then  passivated 
with  a  thin  film  of  oxide  34,  and  undoped  poly- 
silicon  is  deposited  on  the  structure  so  as  to  fill  the 
cavity  32  and  the  trench  20.  The  polysilicon  can  be 
etched  back  to  result  in  a  structure  such  as  that 
shown  in  Figures  9A  and  9B. 

With  the  island  22  now  being  supported  by  the 
insulating  polysilicon  layer,  the  oxide  suspension 
layer  28  can  be  removed,  as  shown  in  Figure  10. 
Then,  an  isolation  mask  38  of  photoresist  material 
is  formed  over  the  island  region  22  and  the  field 
portion  of  the  nitride  layer  16  is  removed,  as  shown 
in  Figure  11.  Field  oxide  40  is  then  provided  as 
shown  in  Figure  12,  using  any  conventional  tech- 
nique,  and  finally  the  remaining  portion  of  the 
nitride  layer  16  is  removed  and  a  thin  oxide  etch  is 
carried  out  to  expose  the  epitaxial  silicon  in  the 
island  region  22.  The  resulting  structure  comprises 
an  island  region  42  that  is  fully  isolated  from  the 
underlying  substrate  10  by  a  layer  of  insulating 
material  extending  continuously  from  the  field  oxide 
on  one  side  of  the  island,  beneath  the  island  and 
along  the  opposite  side  to  the  field  oxide.  Standard 
bipolar,  MOS  or  CMOS  technology  can  then  be 
applied  to  create  device  structures  within  the  fully 
isolated  silicon  island. 

Several  benefits  are  provided  by  completely 
isolating  the  island  from  the  substrate  in  accor- 
dance  with  the  invention.  For  example,  increased 
device  speed  can  be  obtained  due  to  the  greatly 
reduced  capacitance  between  the  device  and  the 
substrate.  Similarly,  because  the  island  is  dielec- 
trically  isolated  from  the  substrate,  charges  that  are 
generated  in  the  substrate  by  alpha  radiation  par- 
ticles  will  not  adversely  affect  active  devices.  In 
addition,  since  the  island  is  physically  separate 
from  the  substrate,  it  can  float  relative  to  the  sub- 
strate  and  thereby  alleviate  stresses  which  might 
otherwise  occur  because  of  differences  in  rates  of 
thermal  expansion  of  the  different  materials.  Fur- 
thermore,  the  resulting  structure  lends  itself  to  nov- 
el  device  technologies  that  have  not  been  obtain- 
able  in  the  past,  such  as  complementary  bipolar 

arrangements. 
It  will  be  appreciated  by  those  of  ordinary  skill 

in  the  art  that  the  present  invention  can  be  em- 
bodied  in  other  specific  forms.  For  example,  al- 

5  though  specific  materials  have  been  disclosed  with 
respect  to  each  of  the  process  steps,  it  will  be 
appreciated  that  suitable  equivalents  can  be  em- 
ployed  with  similar  degrees  of  success.  The  buried 
layer  14  can  be  any  composition  which  results  in 

io  an  etch  responsiveness  that  is  different  from  that  of 
the  surrounding  substrate,  as  long  as  it  does  not 
interfere  with  the  growth  of  the  epitaxial  layer  12. 
Similarly,  although  PVXII  has  been  disclosed  as  a 
specific  material  which  is  suitable  for  the  filling  of 

is  the  trenches  during  the  formation  of  the  bridging 
structure,  any  material  which  is  capable  of  being 
etched  out  of  the  trench  without  removing  the  sus- 
pension  structure  or  the  sidewall  oxidation  of  the 
trenches  can  be  employed.  Likewise,  although  un- 

20  doped  polysilicon  is  a  preferred  material  for  filling 
the  cavity  because  it  is  less  likely  to  form  voids 
than  other  insulators,  different  materials  might  also 
prove  to  be  suitable.  In  fact,  the  formation  of  small 
voids  within  the  cavity  or  the  trench  may  not  be 

25  disadvantageous,  since  they  would  still  serve  in  the 
function  of  dielectrically  isolating  the  island  from 
the  substrate.  However,  to  reduce  the  likelihood  of 
void  formation  it  is  preferable  to  dimension  the 
trench  20  so  that  its  width  is  greater  than  the  height 

30  of  the  buried  layer  14.  This  arrangement  is  more 
likely  to  assure  complete  filling  of  the  cavity  by  the 
insulating  material. 

In  another  variation  of  the  invention,  the  sus- 
pending  structure  28,  30  need  not  be  an  oxide 

35  layer  which  is  removed  subsequent  to  the  filling  of 
the  cavity.  Rather,  it  might  comprise  polysilicon 
bars  that  remain  on  the  wafer  and  eventually  be- 
come  a  component  of  the  ultimate  circuit. 

40  Claims 

1.  A  method  for  isolating  a  semiconductor  island 
from  a  surrounding  substrate,  comprising  the 
steps  of: 

45  providing  a  buried  region  in  the  substrate, 
said  buried  region  having  a  characteristic  re- 
sponse  to  etching  that  is  different  from  that  of 
said  substrate; 

forming  a  trench  in  said  substrate  around 
50  the  desired  area  of  the  island,  said  trench 

providing  access  to  said  buried  region; 
filling  said  trench; 
providing  a  layer  of  bridge  material  over 

said  substrate  and  the  filled  trench,  and  remov- 
55  ing  a  portion  of  said  layer  to  provide  access  to 

said  trench  while  leaving  another  portion  of 
said  layer  on  said  substrate  which  traverses 
said  trench; 

4 
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removing  filler  material  from  said  trench; 
and 

etching  said  buried  region  to  thereby  form 
a  cavity  beneath  the  island  while  said  travers- 
ing  portion  of  said  bridge  layer  suspends  the  5 
island  in  place,  to  thereby  separate  said  island 
from  said  substrate. 

2.  The  method  of  claim  1  ,  further  comprising  the 
step  of  introducing  an  insulator  material  in  said  10 
cavity  and  said  trench  to  hold  the  island  in 
place  while  electrically  isolating  it  from  said 
substrate. 

3.  The  method  of  claim  2,  wherein  said  insulator 
material  is  undoped  polysilicon. 

4.  The  method  of  claim  1,  wherein  said  trench 
extends  at  least  partially  into  said  buried  re- 
gion. 

5.  The  method  of  claim  1  ,  further  comprising  the 
steps  of: 

lining  opposite  walls  of  said  trench  and 
said  cavity  with  layers  of  oxide,  and 

depositing  a  material  between  said  oxide 
lining  layers,  to  fill  the  remainder  of  said  cavity. 

6.  The  method  of  claim  5,  wherein  said  deposited 
material  is  undoped  polysilicon. 

7.  The  method  of  claim  1,  wherein  said  filler 
material  is  a  glass. 

8.  The  method  of  claim  1,  wherein  said  bridge 
material  comprises  an  oxide. 

9.  The  method  of  claim  1,  wherein  said  bridge 
material  comprises  polysilicon. 

Patentanspruche 

1.  Ein  Verfahren  fur  das  Isolieren  einer  Halbleiter- 
insel  gegenuber  einem  umgebenden  Substrat, 
umfassend  die  Schritte: 

Schaffen  eines  vergrabenen  Bereichs  in 
dem  Substrat,  welcher  vergrabene  Bereich  ein 
charakteristisches  Verhalten  beim  Atzen  auf- 
weist,  das  abweicht  von  dem  des  Substrats; 

Bilden  eines  Grabens  in  dem  Substrat 
rings  urn  die  gewunschte  Inselflache,  welcher 
Graben  Zugang  zu  dem  vergrabenen  Bereich 
schafft; 

Fullen  des  Grabens; 
Schaffen  einer  Schicht  aus  Bruckenmateri- 

al  uber  dem  Substrat  und  dem  gefullten  Gra- 
ben  und  Abtragen  eines  Abschnitts  der 
Schicht,  urn  Zugang  zu  dem  Graben  zu  gewin- 

nen,  wahrend  ein  anderer  Abschnitt  der 
Schicht  auf  dem  Substrat  belassen  wird,  wel- 
cher  den  Graben  uberbruckt; 

Abtragen  von  Fullmaterial  aus  dem  Gra- 
5  ben;  und 

Atzen  des  vergrabenen  Bereichs,  urn  da- 
durch  einen  Hohlraum  unter  der  Insel  zu  bil- 
den,  wahrend  der  uberbruckende  Abschnitt  der 
Bruckenschicht  die  Insel  an  Ort  und  Stelle 

io  aufhangt,  urn  dadurch  die  Insel  von  dem  Sub- 
strat  zu  trennen. 

2.  Das  Verfahren  nach  Anspruch  1  ,  ferner  umfas- 
send  den  Schritt  des  Einfuhrens  von  Isolator- 

15  material  in  den  Hohlraum  und  den  Graben  zum 
Halten  der  Insel  an  Ort  und  Stelle,  wahrend  sie 
elektrisch  von  dem  Substrat  isoliert  ist. 

3.  Das  Verfahren  nach  Anspruch  2,  bei  dem  das 
20  Isolatormaterial  undotiertes  Polysilicium  ist. 

4.  Das  Verfahren  nach  Anspruch  1,  bei  dem  der 
Graben  sich  mindestens  teilweise  in  den  ver- 
grabenen  Bereich  erstreckt. 

25 
5.  Das  Verfahren  nach  Anspruch  1  ,  ferner  umfas- 

send  die  Schritte: 
Auskleiden  gegenuberliegender  Wandun- 

gen  des  Grabens  und  des  Hohlraums  mit 
30  Oxidschichten;  und 

Deponieren  eines  Materials  zwischen  den 
Oxidauskleidungsschichten  zum  Fullen  des 
Restes  des  Hohlraumes. 

35  6.  Das  Verfahren  nach  Anspruch  5,  bei  dem  das 
deponierte  Material  undotiertes  Polysilicium  ist. 

7.  Das  Verfahren  nach  Anspruch  1,  bei  dem  das 
Fullmaterial  ein  Glas  ist. 

40 
8.  Das  Verfahren  nach  Anspruch  1,  bei  dem  das 

Bruckenmaterial  ein  Oxid  umfaBt. 

9.  Das  Verfahren  nach  Anspruch  1,  bei  dem  das 
45  Bruckenmaterial  Polysilicium  umfaBt. 

Revendicatlons 

1.  Procede  pour  isoler  un  Tlot  semi-conducteur 
50  d'un  substrat  environnant,  comprenant  les  eta- 

pes  de  : 
-  fournir  une  region  enterree  dans  le  subs- 

trat,  ladite  region  enterree  ayant  des  ca- 
racteristiques  de  reponse  a  un  agent  de 

55  gravure  qui  sont  differentes  de  celles  du- 
dit  substrat; 

-  former  une  tranchee  dans  ledit  substrat 
autour  de  la  region  desiree  de  riot,  ladi- 

5 
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te  tranchee  fournissant  un  acces  a  ladite 
region  enterree; 

-  remplir  ladite  tranchee; 
-  fournir  une  couche  d'un  materiau  de  pont 

sur  ledit  substrat  et  sur  la  tranchee  rem-  5 
plie,  et  retirer  une  partie  de  ladite  couche 
pour  fournir  I'acces  a  ladite  tranchee  tout 
en  laissant  une  autre  partie  de  ladite 
couche  sur  ledit  substrat  qui  traverse  la- 
dite  tranchee;  10 

-  retirer  le  materiau  de  remplissage  de  la- 
dite  tranchee;  et 

-  graver  ladite  region  enterree  pour  former 
ainsi  une  cavite  en  dessous  de  riot,  la 
partie  traversante  de  ladite  couche  de  is 
pont  suspendant  I'Tlot  en  place  pour  ainsi 
separer  I'Tlot  dudit  substrat. 

2.  Procede  selon  la  revendication  1  comprenant 
en  outre  I'etape  d'introduire  un  materiau  isolant  20 
dans  ladite  cavite  et  dans  ladite  tranchee  pour 
maintenir  I'Tlot  en  place  tout  en  I'isolant  de 
fagon  electrique  dudit  substrat. 

3.  Procede  selon  la  revendication  2  dans  lequel  25 
ledit  materiau  isolant  est  du  polysilicium  non 
dope. 

4.  Procede  selon  la  revendication  1  dans  lequel 
ladite  tranchee  s'etend  au  moins  partiellement  30 
dans  ladite  region  enterree. 

5.  Procede  selon  la  revendication  1  comprenant 
en  outre  les  etapes  de  : 

-  revetir  des  parois  opposees  de  ladite  35 
tranchee  et  de  ladite  cavite  avec  des 
couches  d'oxyde  et 

-  deposer  un  materiau  entre  lesdites  cou- 
ches  de  revetement  d'oxyde  pour  remplir 
le  restant  de  ladite  cavite.  40 

6.  Procede  selon  la  revendication  5  dans  lequel 
ledit  materiau  depose  est  du  polysilicium  non 
dope. 

45 
7.  Procede  selon  la  revendication  1  dans  lequel 

ledit  materiau  de  remplissage  est  un  verre. 

8.  Procede  selon  la  revendication  1  dans  lequel 
ledit  materiau  de  pont  comprend  un  oxyde.  so 

9.  Procede  selon  la  revendication  1  dans  lequel 
ledit  materiau  de  pont  comprend  du  polysili- 
cium. 

55 

6 
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