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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  an  optical 
waveguide  switch,  and  more  particularly  to  a  po- 
larization-independent  optical  waveguide  switch 
which  utilizes  a  crystal  substrate  displaying  an 
electro-optic  effect. 

BACKGROUND  OF  THE  INVENTION 

An  optical  waveguide  switch  is  suitable  for  ap- 
plication  to  a  transmission  line  changeover  device, 
external  modulator  or  the  like  in  optical  switching 
equipment  and  optical  communication  networks. 
The  optical  waveguide  switch  (hereinafter  simply 
referred  to  as  an  "optical  switch"  alternatively)  em- 
ploys  an  optical  directional  coupler  consisting  of  an 
optical  coupling  section  composed  of  two  optical 
waveguides  disposed  adjacently  with  each  other 
and  formed  on  a  crystal  substrate  displaying  an 
electro-optic  effect,  and  light  intake/outlet  sections 
formed  as  an  extension  on  either  side  of  the  optical 
coupling  section  and  serving  as  curved  optical 
waveguides. 

Among  optical  waveguide  switches,  a  polariza- 
tion-independent  optical  waveguide  switch  adapt- 
able  for  single-mode  optical  fiber  links  is  particu- 
larly  desired. 

Such  an  optical  waveguide  switch  is  reported 
in  Electronics  Letters,  Vol.  23,  No.  21,  pp.  1167  - 
1169  (1987)  by  M.  Kondo  et  al.  In  that  optical 
switch,  the  effective  refractive  indices  of  an  optical 
coupling  section  for  two  mutually-perpendicular  po- 
larization  components  of  a  light  wave  propagating 
through  the  waveguides  are  controlled  to  be  ap- 
proximately  equal.  With  such  an  arrangement,  it 
becomes  possible  to  carry  out  a  switching  opera- 
tion  for  a  light  wave  with  an  arbitrary  polarization. 

Fig.  1  illustrates  structural  features  of  the 
Kondo  et  al  optical  waveguide  switch  with  minor 
modifications.  The  optical  switch  comprises  two 
optical  waveguides  2  which  form  an  optical  cou- 
pling  section  2a  and  light  intake/outlet  sections  2b 
and  which  are  formed  by  thermally  diffusing  Ti  into 
a  LiNb03  substrate  1.  Light  path  changeover  or 
modulation  of  a  light  wave  is  carried  out  by  apply- 
ing  a  voltage  to  control  electrodes  4  provided  in  the 
optical  coupling  section  2a.  Each  of  the  optical 
waveguides  2  comprises  a  coupling  waveguide  21 
which  provides  the  coupling  section  2a  together 
with  another  coupling  waveguide  21  of  the  other 
optical  waveguide  2,  and  curved  optical 
waveguides  22  serving  as  the  intake/outlet  sections 
2b.  The  effective  refractive  indices  of  both  the 
coupling  waveguides  21  are  made  equal  for  both 
ordinary  and  extraordinary  rays  (or  mutually-ortho- 

gonal  propagation  components  of  light).  Thus,  the 
complete  coupling  lengths  of  the  coupling 
waveguides  21  which  are  defined  as  a  length  suffi- 
cient  to  completely  shift  light  energy  in  one  cou- 

5  pling  waveguide  to  the  other  through  optical  cou- 
pling  are  equal  for  both  ordinary  and  extraordinary 
rays,  resulting  in  a  polarization-independent  optical 
waveguide  switch. 

The  effective  refractive  index  of  an  optical 
io  waveguide  is  known  to  be  determined  by  the  size 

of  the  width  and  the  depth  of  an  optical  waveguide 
and  the  refractive-index  difference  between  the  op- 
tical  waveguide  and  a  substrate,  and  the  value  of 
the  effective  refractive  index  is  greater  for  greater 

75  values  of  these  factors.  On  the  other  hand,  the 
difference  between  the  refractive  index  of  the  op- 
tical  waveguide  and  the  refractive  index  of  the 
LiNb03  substrate  generally  increases  with  the  in- 
crease  in  the  concentration  of  Ti  for  each  of  two 

20  polarization  components  (ordinary  ray  and  extraor- 
dinary  ray)  that  are  mutually  orthogonal,  while  the 
increasing  tendency  of  the  refractive-index  differ- 
ence  is  different  from  one  polarization  component 
to  the  other  (See  for  example,  J.  Appl.  Phys.  49(9), 

25  September  1978,  pp.  4677  -  4682.)  Thus,  the  same 
refractive-index  differences  for  mutually-orthogonal 
polarization  components  are  achieved  at  a  specific 
concentration  of  Ti  (referred  to  as  specific  Ti  con- 
centration  hereinafter)in  the  waveguide.  The  spe- 

30  cific  Ti  concentration  is  defined  as  the  Ti  con- 
centration  in  the  coupling  waveguides  for  which  the 
differences  between  the  refractive  index  of  the 
waveguide  and  that  of  the  substrate  are  equal  for 
both  ordinary  and  extraordinary  rays.  The  specific 

35  Ti  concentration  depends  on  the  width  of  the  cou- 
pling  waveguides  and  the  gap  G  therebetween. 

The  specific  Ti  concentration  exists  in  an  area 
where  the  Ti  concentration  is  relatively  low  com- 
pared  with  the  Ti  concentration  attained  in  polariza- 

40  tion-dependent  optical  switches.  For  instance,  ac- 
cording  to  the  referenced  work  by  M.  Kondo  et  al., 
it  is  the  quantity  of  thermally  diffused  Ti  of  a  Ti  film 
with  a  thickness  of  470  A  under  the  conditions  of 
1050°C  and  8  hours.  In  contrast,  for  a  polarization- 

45  dependent  optical  switch,  a  Ti  film  with  thickness  in 
the  range  of  700  to  900  A  is  diffused  under  the 
same  temperature  and  duration  of  diffusion  so  that 
the  diffused  Ti  quantity  in  the  reference  is  less  by 
45  -  20  %  than  the  corresponding  value  for  an 

50  ordinary  or  polarization-dependent  optical  switch. 
Thus,  in  the  prior  polarization-independent  optical 
switch  disclosed  in  the  reference,  a  light  wave  is 
confined  less  strongly  to  the  waveguides  than  in 
the  prior  art  polarization-dependent  optical  switch 

55  because  the  difference  between  the  refractive  in- 
dices  of  the  Ti-diffused  region  and  the  LiNb03 
substrate  is  smaller  in  the  former  than  in  the  latter. 
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As  a  general  characteristic  of  the  light  wave 
radiation,  the  loss  for  curved  waveguides  is  less 
when  its  confinement  to  the  curved  waveguides  is 
stronger.  In  other  words,  by  increasing  the  effective 
refractive  index  of  the  optical  waveguides  2  the 
curvature  of  the  curved  portions,  namely,  the 
curved  light  intake/outlet  sections  2b  of  the  optical 
waveguides  2,  can  be  increased,  so  that  it  be- 
comes  possible  to  decrease  the  device  lengths  for 
optical  switch  and  modulator.  For  the  prior  art  po- 
larization-independent  optical  switch  shown  in  Fig. 
1,  a  specific  Ti  concentration  with  a  small  amount 
of  diffused  Ti  has  to  be  used,  and  hence  the 
curvature  of  the  curved  light  intake  section  2b  of 
the  optical  waveguides  cannot  be  made  large  in 
view  of  the  radiation  loss.  Because  of  this  limitation 
on  the  diffused  amount  of  Ti,  it  is  not  possible  to 
reduce  the  device  length  beyond  a  certain  value. 
More  definitely,  it  is  difficult  to  realize  small  device 
elements  while  maintaining  a  loss  of  less  than  1 
dB/cm  for  a  light  intake  part  with  a  radius  of  cur- 
vature  of,  for  example,  40  mm. 

SUMMARY  OF  THE  INVENTION 

According  to  the  present  invention  there  is 
provided  a  polarization-independent  optical  switch 
comprising  two  optical  waveguides  formed  in  a 
crystal  substrate  exhibiting  an  electro-optic  effect,  a 
directional  coupler  being  formed  by  sections  of  the 
optical  waveguides  which  are  disposed  close  to 
each  other,  input/output  sections  of  the  optical 
waveguides  optically  coupled  to  the  directional 
coupler  being  adapted  for  inputting/outputting  light 
to  the  directional  coupler,  the  optical  waveguides 
being  spaced  apart  by  a  greater  distance  in  the 
input/output  sections  than  in  the  directional  coupler, 
and  two  electrodes  provided  one  on  each  of  the 
optical  waveguides  in  the  directional  coupler,  the 
optical  switch  being  capable  of  switching  the  op- 
tical  coupling  between  the  optical  waveguides  in 
response  to  a  voltage  applied  between  the  elec- 
trodes,  characterized  in  that  the  width  of  the  optical 
waveguides  in  the  input/output  sections  is  greater 
than  the  width  of  the  optical  waveguides  in  the 
directional  coupler. 

As  the  width  of  the  coupling  waveguides  is 
chosen  to  be  smaller  than  the  width  of  the  curved 
waveguides,  the  effective  refractive  index  for  the 
curved  optical  waveguide  corresponding  to  the  light 
intake/outlet  section  will  be  greater  than  that  for  the 
coupling  optical  waveguide  corresponding  to  the 
coupling  section. 

Therefore,  the  confinement  of  the  light  wave 
will  be  stronger  in  the  optical  waveguides  of  the 
light  intake/outlet  sections  than  in  the  optical 
waveguides  of  the  optical  coupling  section.  As  a 
result,  the  radiation  loss  suffered  by  the  light  wave 

due  to  the  light  intake/outlet  sections  will  be  re- 
duced  compared  with  the  case  where  the  widths  of 
the  optical  waveguides  for  the  optical  coupling  sec- 
tion  and  the  light  intake/outlet  sections  are  set  to 

5  the  same  value  Wi  .  Further,  since  low-loss  in- 
take/outlet  sections  can  be  obtained  even  when  the 
curved  portions  of  the  optical  waveguides  are  given 
sharper  bending,  it  is  possible  to  reduce  the  length 
of  the  device  element  of  the  optical  switch.  Accord- 

io  ingly,  it  is  possible  to  realize  a  small-sized  matrix 
optical  switch  in  which  a  large  number  of  such 
optical  switches  are  integrated  on  a  single  sub- 
strate.  In  other  words,  if  the  length  of  the  light 
intake/outlet  sections  can  be  decreased  for  reduc- 

15  tion  in  the  loss,  then  the  number  of  optical  switches 
that  can  be  integrated  on  a  single  substrate  can  be 
increased  correspondingly  and  an  expansion  of  the 
matrix  size  can  be  accomplished. 

20  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  plan  view  for  illustrating 
the  prior  art  optical  switch; 
Fig.  2  is  a  plan  view  for  schematically  showing  a 

25  first  embodiment  of  the  present  invention; 
Figs.  3  and  4  are  charts  plotting  the  relation 
between  the  width  of  the  curved  waveguide  and 
the  radiation  loss;  and 
Fig.  5  is  a  schematic  plan  view  of  a  second 

30  embodiment  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  to  the  drawings,  the  present  invention 
35  will  be  described  in  the  following. 

In  Fig.  2,  an  optical  waveguide  switch  of  a  first 
embodiment  comprises  two  optical  waveguides  2. 
Each  waveguide  2  consists  of  a  coupling  optical 
waveguide  21  for  a  directional  coupling  section  2a 

40  which  extend  along  the  x-axis  or  y-axis  of  a  z-cut 
LiNb03  substrate  1,  where  the  z-axis  is  in  the 
direction  perpendicular  to  the  surface  of  the  paper, 
and  curved  waveguides  22  for  light  intake/outlet 
sections  that  are  connected  to  the  coupling  optical 

45  waveguides  21.  First,  Ti  is  attached  to  the  surface 
of  the  substrate  1  to  have  a  film  of  thickness  of  470 
A,  and  with  application  of  a  photoresist  on  it,  Ti 
removed  by  photolithography  except  for  the  por- 
tions  of  the  Ti  film  above  the  areas  where  the 

50  waveguides  21  and  22  are  to  be  formed.  Then,  by 
heating  the  substrate  in  an  atmosphere  at  1050°C 
for  8  hours,  Ti  is  diffused  into  the  substrate  and 
there  are  obtained  waveguides  21  and  22.  In  the 
present  embodiment,  use  was  made  of  a  mask 

55  which  was  to  give  a  width  of  9  urn  for  the 
waveguides  21  and  a  width  of  11  urn  for  the 
waveguides  22.  The  spacing  between  the  two 
waveguides  21  and  the  length  of  the  waveguides 

3 
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21  were  selected  to  be  8  urn  and  14  mm,  respec- 
tively.  On  the  waveguides  21  there  are  formed  two 
control  electrodes  4  by  a  sputtering  method.  The 
radius  of  curvature  of  the  waveguides  22  is  40  mm. 

With  one  of  the  electrodes  of  a  directional 
coupler  type  optical  switch  thus  formed  kept 
grounded,  if  the  other  electrode  is  grounded,  then 
the  two  waveguides  21  are  completely  connected 
so  that  light  in  one  of  the  waveguides  21  can  be 
completely  shifted  to  the  other  waveguide  21  .  If  the 
other  electrode  is  connected  to  a  prescribed  volt- 
age  V0,  the  two  waveguides  21  are  decoupled  and 
light  propagating  in  each  waveguide  proceeds  to 
the  curved  waveguide  22  connected  to  each 
waveguide  21.  The  prescribed  voltage  V0  is  a 
voltage  which  is  sufficiently  large  to  decouple  the 
light  of  TE  mode  of  the  waveguide.  The  coupling 
and  decoupling  as  a  result  of  removal  and  applica- 
tion  of  the  voltage  are  caused  by  an  electro-optic 
effect  of  the  crystals  and  are  based  on  the  changes 
in  the  refractive  index  of  the  crystals  due  to  electric 
field.  The  loss  in  the  light  intake/outlet  section  2b 
turned  out  to  be  0.9  dB/cm  which  is  lower  than  a 
loss  of  2  dB/cm  attained  in  a  structure  having  the 
same  width  Wi  over  the  optical  waveguides  21  and 
22. 

Fig.  3  shows  plots  of  radiation  loss  against  the 
width  W2  of  the  curved  waveguides  22  for  the  case 
of  fixing  the  dimension  of  the  optical  coupling  sec- 
tion  to  be  identical  to  the  case  of  the  first  embodi- 
ment  (Wi  =  9  urn),  with  the  radius  of  curvature  of 
the  light  intake/outlet  section  as  the  parameter.  The 
figure  clearly  shows  that  the  additional  loss  can  be 
reduced  by  increasing  the  width  of  the  optical 
waveguides. 

Fig.  4  shows  plots  of  the  radiation  loss  of  the 
optical  waveguides  22,  with  the  radius  of  curvature 
of  the  waveguides  22  as  the  parameter,  for  the 
case  where  the  value  Wi  of  the  optical  waveguides 
21  is  6  urn  and  the  gap  G  between  the  waveguides 
21  is  8  urn.  In  this  case,  the  conditions  for  diffusion 
to  realize  the  specific  Ti  concentration  were  Ti  film 
thickness  of  630  A  and  an  atmosphere  of  wet  air  at 
1050°C  for  8  hours.  As  is  clear  from  the  figure,  in 
contrast,  for  example,  to  the  loss  of  2.6  dB/cm  for 
the  radius  of  curvature  of  40  mm  and  the  width  W2 
of  the  curved  waveguides  having  the  same  value  of 
6  urn  as  the  width  Wi  of  the  coupling  part,  a  loss 
of  0.8  dB/cm  can  be  realized  by  taking  W2  to  be  9 
urn. 

This  value  of  the  radiation  loss  is  comparable 
to  the  loss  of  0.6  -  0.8  dB/cm  for  an  element  with 
polarization-dependency  having  identical  dimen- 
sions  as  above  and  formed  by  diffusing,  under  the 
same  conditions  as  in  the  above,  a  Ti  film  with 
thickness  of  about  850  A  corresponding  to  the  Ti 
diffusion  quantity  required  for  the  case  of  an  optical 
waveguide  satisfying  the  single  mode  condition  and 

the  strongest  confinement  of  the  light  wave  mode. 
Therefore,  it  can  be  confirmed  that  the  radiation 
loss  is  reduced  to  a  minimum  achievable  level  by 
means  of  the  present  invention. 

5  As  shown  in  the  above,  the  present  invention 
makes  it  possible  to  realize  a  reduction  in  the 
length  L  of  the  device  element  for  a  polarization- 
independent  optical  switch  and  modulator.  For  ex- 
ample,  by  using  the  characteristic  shown  in  Fig.  4 

io  with  the  separation  D  between  the  two  light  in- 
take/outlet  sections  2b  of  200  urn,  with  a  change  in 
the  width  of  the  curved  optical  waveguides  22  from 
6  urn  of  the  conventional  structure  shown  in  Fig.  1 
to  9  urn,  a  reduction  of  7  mm  in  the  device 

is  element  length  can  be  realized  with  approximately 
the  same  loss  even  when  the  radius  of  curvature  is 
decreased  from  about  60  mm  to  about  40  mm. 

Fig.  5  is  a  plan  view  for  schematically  illustrat- 
ing  an  optical  switch  in  accordance  with  a  second 

20  embodiment  of  the  present  invention.  In  this  em- 
bodiment,  the  width  of  the  optical  waveguides  22  of 
the  light  intake/outlet  sections  2b  is  given  a  larger 
value  than  the  width  of  optical  waveguides  21  in 
the  optical  coupling  section  2a  only  in  a  portion,  so 

25  that  the  optical  waveguides  22  consist  of  parts  with 
width  W2  and  other  parts  with  width  Wi  .  With  such 
a  construction  it  is  possible  to  set  the  complete 
coupling  length  of  the  optical  coupling  section  2a 
for  an  arbitrary  polarization  component  to  be  en- 

30  tirely  free  from  any  influence  of  the  form  of  the 
optical  waveguides  22  of  the  light  intake/outlet  sec- 
tion  2b.  Moreover,  it  is  possible  to  obtain  a  po- 
larization-independent  optical  switch  which  has  low 
loss  and  small  length  L  of  the  device  length. 

35  It  should  be  mentioned  that  in  the  illustrated 
structure  embodying  the  present  invention,  the  loss 
generated  due  to  light  wave  mode  coupling,  light 
wave  mode  conversion  and  the  like  at  the  connec- 
tion  parts  of  two  optical  waveguides  with  different 

40  widths  Wi  and  W2,  has  been  confirmed  by  experi- 
ment  to  be  extremely  small,  being  less  than  0.1 
dB/cm. 

Further,  the  optical  switch  with  the  illustrated 
structure  embodying  the  present  invention  can  be 

45  operated  as  an  optical  modulator  by  applying  a 
modulation  signal  to  the  control  electrodes,  as  is 
well  known. 

As  described  in  the  foregoing,  according  to  the 
present  invention  it  is  possible  to  obtain  a  polariza- 

50  tion-independent  optical  switch  with  low  loss  and 
small  length  of  device  element  by  making  the  width 
of  the  optical  waveguides  of  the  light  intake/outlet 
parts  consisting  of  curved  optical  waveguides 
greater  than  the  width  of  the  optical  waveguides  of 

55  the  optical  coupling  part. 
Although  the  above  embodiments  are  de- 

scribed  with  a  LiNb03  crystal  substrate,  use  can  be 
made  of  other  materials  such  as  LiTa03  and  com- 

4 
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pound  semiconductor  materials. 

Claims 

1.  A  polarization-independent  optical  switch  com- 
prising  two  optical  waveguides  (2)  formed  in  a 
crystal  substrate  (1)  exhibiting  an  electro-optic 
effect,  a  directional  coupler  (2a)  being  formed 
by  sections  (21)  of  the  optical  waveguides 
which  are  disposed  close  to  each  other,  in- 
put/output  sections  (22)  of  the  opical 
waveguides  (2)  optically  coupled  to  the  direc- 
tional  coupler  being  adapted  for  inputt- 
ing/outputting  light  to  the  directional  coupler 
(2a),  the  optical  waveguides  (2)  being  spaced 
apart  by  a  greater  distance  in  the  input/output 
sections  (22)  than  in  the  directional  coupler 
(2a),  and  two  electrodes  (4)  provided  one  on 
each  of  the  optical  waveguides  in  the  direc- 
tional  coupler,  the  optical  switch  being  capable 
of  switching  the  optical  coupling  between  the 
optical  waveguides  in  response  to  a  voltage 
applied  between  the  electrodes  (4),  character- 
ized  in  that  the  width  (W2)  of  the  optical 
waveguides  (2)  in  the  input/output  sections  (22) 
is  greater  than  the  width  (W1)  of  the  optical 
waveguides  (21)  in  the  directional  coupler  (2a). 

2.  An  optical  switch  according  to  claim  1  ,  wherein 
the  optical  waveguides  further  include  portions 
connecting  the  input/output  sections  (22)  to  the 
directional  coupler  (2a),  the  said  portions  hav- 
ing  the  same  width  (W1)  as  the  optical 
waveguides  in  the  directional  coupler  (20). 

Patentanspruche 

1.  Polarisationsunabhangiger  optischer  Schalter 
mit  zwei  optischen  Wellenleitern  (2),  die  in 
einem  Kristallsubstrat  (1),  das  einen  elektroop- 
tischen  Effekt  zeigt,  ausgebildet  sind,  einem 
Richtungskoppler  (2a),  der  durch  Abschnitte 
(21)  der  nahe  beieinanderliegenden  optischen 
Wellenleiter  gebildet  wird,  wobei  Eingangs- 
/Ausgangsstufen  (22)  der  optischen  Wellenlei- 
ter  (2),  die  optisch  mit  dem  Richtungskoppler 
verbunden  sind,  ausgebildet  sind  fur  die  Einga- 
be/Ausgabe  von  Licht  zu  dem  Richtungskopp- 
ler  (2a),  die  optischen  Wellenleiter  (2)  in  den 
Eingangs-/Ausgangsstufen  (22)  starker  beab- 
standet  sind  als  in  dem  Richtungskoppler  (2a) 
und  wobei  zwei  Elektroden  (4)  jeweils  eine  an 
jedem  der  optischen  Wellenleiter  in  dem  Rich- 
tungskoppler  vorgesehen  sind  und  wobei  der 
optische  Schalter  die  optische  Kopplung  zwi- 
schen  den  optischen  Wellenleitern  als  Antwort 
auf  eine  zwischen  den  Elektroden  (4)  liegende 
Spannung  umschalten  kann,  dadurch  gekenn- 

zeichnet,  dal3  die  Breite  (W2)  der  optischen 
Wellenleiter  (2)  in  den  Eingangs-/Ausgangsstu- 
fen  (22)  groBer  ist  als  die  Breite  (W1)  der 
optischen  Wellenleiter  (21)  in  dem  Richtungs- 

5  koppler  (2a). 

2.  Optischer  Schalter  nach  Anspruch  1  ,  wobei  die 
optischen  Wellenleiter  ferner  Abschnitte  auf- 
weisen,  die  die  Eingangs-/Ausgangsstufen  (22) 

io  mit  dem  Richtungskoppler  (2a)  verbinden,  wo- 
bei  die  Abschnitte  die  gleiche  Breite  (W1)  wie 
die  optischen  Wellenleiter  in  dem  Richtungs- 
koppler  (20)  aufweisen. 

15  Revendications 

1.  Commutateur  optique  independant  de  la  polari- 
sation  comprenant  deux  guides  d'ondes  opti- 
ques  (2)  formes  dans  un  substrat  de  cristal  (1) 

20  presentant  un  effet  electro-optique,  un  cou- 
pleur  directionnel  (2a)  etant  forme  par  des 
sections  (21)  des  guides  d'ondes  optiques  qui 
sont  disposees  I'une  pres  de  I'autre,  des  sec- 
tions  d'entree/sortie  (22)  des  guides  d'ondes 

25  optiques  (2)  couplees  optiquement  au  coupleur 
directionnel  etant  adaptees  pour  entrer/sortir 
de  la  lumiere  vers  le  coupleur  directionnel  (2a), 
les  guides  d'ondes  optiques  (2)  etant  espaces 
I'un  de  I'autre  par  une  distance  superieure 

30  dans  les  sections  d'entree/sortie  (22)  a  celle 
dans  le  coupleur  directionnel  (2a),  et  deux 
electrodes  (4)  prevues  a  raison  d'une  sur  cha- 
cun  des  guides  d'ondes  dans  le  coupleur  di- 
rectionnel,  le  commutateur  optique  etant  capa- 

35  ble  de  comuter  le  couplage  optique  entre  les 
guides  d'ondes  en  reponse  a  une  tension  ap- 
pliquee  entre  les  electrodes  (4),  caracterise  en 
ce  que  la  largeur  (W2)  des  guides  d'ondes  (2) 
dans  les  sections  d'entree/sortie  (22)  est  supe- 

40  rieure  a  la  largeur  (W1)  des  guides  d'ondes 
(21)  dans  le  coupleur  directionnel  (2a). 

2.  Commutateur  optique  selon  la  revendication  1  , 
dans  lequel  les  guides  d'ondes  comporte  en 

45  outre  des  parties  connectant  les  sections  d'en- 
tree/sortie  (22)  au  coupleur  directionnel  (2a), 
lesdites  parties  ayant  la  meme  largeur  (W1) 
que  les  guides  d'ondes  optiques  dans  le  cou- 
pleur  directionnel  (20). 
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