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©  Optoelectronic  devices  often  comprise  an  op- 
toelectronic  semiconductor  element  such  as  a  diode 
laser  fastened  on  a  carrier.  The  desired  path  of  a 
beam  of  radiation  from  or  to  such  an  element  often 
implies  that  such  an  element  has  to  be  fastened  on 
the  carrier  at  a  certain,  for  example  right  angle.  As  a 
result,  a  contact  surface  of  such  an  element  also 
encloses  an  angle  with  another  contact  surface 
which  lies  on  the  carrier.  The  provision  of  a  wire 
connection  by  means  of  a  wire  bonding  unit  is 
rendered  difficult  by  this.  In  the  known  method,  two 
wire  connections  and  an  interposed  block  are  used 
for  solving  this  problem. 

A  disadvantage  of  the  known  method  is  that  it  is 
comparatively  laborious  and  expensive,  so  that  the 
manufactured  devices  are  also  expensive. 

In  a  method  according  to  the  invention,  one  of 
the  two  contact  surfaces  is  provided  with  a  wire 

which  has  a  free  end,  and  after  fastening  of  the 
diode  laser  or  photodiode  the  free  end  of  the  wire  is 
fastened  on  the  other  contact  surface.  One  wire 
connection  can  suffice  and  no  auxiliary  block  is 
necessary  with  this  wire  connection  method  in  two 
steps.  Preferably,  the  wire  having  the  free  end  is 
provided  on  the  element.  This  has  various  additional 
advantages  such  as  a  less  critical  fastening  of  the 
free  end  of  the  wire  and  the  possibility  of  a  reliable 
intermediate  test  owing  to  which  the  yield  of  the 
expensive  end  product  is  increased.  The  invention 
also  relates  to  an  element,  preferably  fastened  on  a 
support  body,  on  which  a  wire  having  a  free  end  has 
been  applied. 
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The  invention  relates  to  a  method  of  manufac- 
turing  an  optoelectronic  semiconductor  device 
which  comprises  an  optoelectronic  semiconductor 
element  -  usually  called  element  hereinafter  for 
short  -,  which  element  provided  with  a  first  contact 
surface  is  fastened  to  a  carrier  provided  with  a 
second  contact  surface,  the  element  being  so  fas- 
tened  on  the  carrier  that  the  two  contact  surfaces 
enclose  an  angle  with  one  another  and  an  electrical 
connection  between  the  two  contact  surfaces  is 
formed  by  at  least  one  wire  connection.  The  inven- 
tion  also  relates  to  an  element  suitable  for  use  in 
such  a  method. 

Such  a  method  is  frequently  used  in  the  manu- 
facture  of,  for  example,  a  semiconductor  diode 
laser  comprising  optoelectronic  devices  which  form 
part  of  a  read  and/or  write  head  of  information- 
processing  equipment  such  as  laser  printers,  bar 
code  readers,  read  and/or  write  devices  for  optical 
registration  carriers  such  as  CD  (Audio)  and 
CDROM  (data)  discs  and  of  systems  for  optical 
glass  fibre  communication.  The  desired  direction  of 
a  radiation  beam  from  and  to  such  an  element 
often  demands  such  a  spatial  orientation  of  the 
element  that  a  contact  surface  of  the  element  will 
have  an  angled  position  relative  to  a  contact  sur- 
face  of  the  carrier  after  its  fastening  on  this  carrier. 
When  a  wire  connection  is  to  be  made  between  the 
two  contact  surfaces  by  means  of  a  wire  bonding 
unit,  accordingly,  at  least  one  of  these  contact 
surfaces  will  be  at  an  angle  relative  to  the  head  of 
the  wire  bonding  unit.  The  provision  of  a  wire 
connection  by  means  of  a  wire  bonding  unit  thus 
becomes  problematic  or  even  impossible. 

A  method  of  the  kind  mentioned  in  the  opening 
paragraph  is  known  from  JP(A)  2-86184  published 
in  Patent  Abstracts  of  Japan,  vol.  13,  no.  273(E- 
940){4216}  of  13th  June  1990.  This  describes  and 
shows  how  an  element,  i.e.  a  diode  laser  1,  is  so 
mounted  on  a  carrier  3  that  the  radiation  beam  of 
the  diode  laser  1  is  perpendicular  to  the  carrier  3, 
so  that  a  first  contact  surface  of  the  diode  laser  1  , 
here  the  upper  surface  thereof,  is  at  right  angles  to 
a  second  contact  surface  present  on  the  carrier  3, 
here  the  upper  surface  of  a  pin  11  provided  in  the 
carrier.  An  electrical  connection  between  the  two 
contact  surfaces  is  formed  here  by  two  wire  con- 
nections  and  an  interposed  insulating  block  6  on 
which  two  mutually  perpendicular  and  intercon- 
nected  conductor  tracks  5a,  5b  are  present.  The 
two  wire  connections  may  be  readily  made  by 
means  of  a  wire  bonding  unit.  This  is  because  each 
wire  connection  is  laid  between  two  parallel  sur- 
faces,  i.e.  between  the  upper  surface  of  pin  1  1  and 
the  surface  of  track  5b,  and  between  the  upper 
surface  of  diode  laser  1  and  the  surface  of  track 
5a.  The  problem  of  providing  an  electrical  connec- 
tion  between  two  contact  surfaces  which  are  at  an 

angle  relative  to  one  another  is  solved  in  this 
manner. 

A  disadvantage  of  the  known  method  is  that  it 
is  laborious  and  expensive.  Indeed,  two  wire  con- 

5  nections  are  made,  the  device  or  the  wire  bonding 
unit  must  be  rotated  between  making  of  the  wire 
connections,  and  an  additional  component  is  used. 
Naturally,  optoelectronic  devices  manufactured  by 
the  known  method  are  expensive  as  a  result. 

io  The  present  invention  has  for  its  object  inter 
alia  to  provide  a  method  of  the  kind  mentioned  in 
the  opening  paragraph  by  which  a  wire  connection 
is  obtained  between  two  contact  surfaces  which  are 
at  an  angle  relative  to  one  another  in  a  simple  and 

75  inexpensive  manner  and  preferably  by  means  of  a 
wire  bonding  unit. 

According  to  the  invention,  a  method  of  the 
kind  mentioned  in  the  opening  paragraph  is  for  this 
purpose  characterized  in  that  the  wire  connection  is 

20  formed  in  that  a  wire  having  a  free  end  is  applied 
to  one  of  the  two  contact  surfaces  and,  after  fasten- 
ing  of  the  element  on  the  carrier,  the  free  end  of 
the  wire  is  fastened  to  the  other  contact  surface. 
The  invention  is  based  inter  alia  on  the  recognition 

25  that  the  problem  of  making  a  wire  connection  be- 
tween  two  contact  surfaces  which  enclose  an  angle 
is  solved  by  providing  the  wire  connection  in  two 
steps.  In  a  first  step,  one  of  the  two  contact  sur- 
faces  is  provided  with  a  wire  of  which  only  one  end 

30  is  fastened  to  the  element,  and  the  other  end  is 
rendered  free.  This  may  be  realised  in  that  first  a 
wire  is  fastened  on  the  one  contact  surface,  prefer- 
ably  by  means  of  a  wire  bonding  unit,  and  then  this 
wire  is  cut  off  at  a  distance  from  the  element,  for 

35  example,  by  means  of  a  device  utilizing  a  flame  or 
spark.  The  element  is  fastened  on  the  carrier  be- 
fore  or  after  the  wire  is  applied.  The  element  is  so 
tilted  in  the  method  that  an  orientation  desired  for 
the  optical  operation  is  achieved.  This  implies  that 

40  the  first  contact  surface  (of  the  element)  and  the 
second  contact  surface  (of  the  carrier),  between 
which  the  wire  connection  is  desired,  will  also  be  at 
an  angle  relative  to  one  another.  The  free  end  of 
the  wire  at  the  same  time  comes  in  the  vicinity  of 

45  the  other  contact  surface  during  this.  In  a  second 
step,  preferably  also  by  means  of  a  wire  bonding 
unit,  the  free  end  of  the  wire  is  fastened  to  the 
other  contact  surface.  Wire  length  is  preferably 
chosen  so  that  it  corresponds  at  least  to  the  dis- 

50  tance  to  be  bridged  between  the  two  contact  sur- 
faces.  According  to  the  invention,  one  single  wire 
bond  between  two  contact  surfaces  enclosing  an 
angle  with  one  another  is  thus  realised  in  a  very 
simple  manner  and  without  the  use  of  additional 

55  components. 
In  an  important  preferred  embodiment,  the  wire 

having  the  free  end  is  applied  to  the  first  contact 
surface,  and  thus  to  the  element,  before  the  ele- 
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ment  is  fastened  on  the  carrier.  After  this  the 
element  is  fastened  on  the  carrier,  and  then  the 
free  end  of  the  wire  is  fastened  to  the  second 
contact  surface.  Since  the  contact  surface  on  the 
carrier  is  usually  much  larger  than  the  contact 
surface  on  the  element,  the  alignment  of  the  free 
end  of  the  wire  relative  to  the  contact  surface  of  the 
carrier  is  much  less  critical,  thanks  to  the  previous 
application  of  the  wire  to  the  contact  surface  of  the 
element,  than  in  the  opposite  case.  This  renders 
the  method  according  to  the  invention  easier  and 
therefore  cheaper.  The  application  of  the  wire  to 
the  element  before  the  fastening  thereof  on  the 
carrier  has  the  further  advantage  that  the  wire  can 
be  provided  more  easily  because  the  element  has 
not  yet  been  tilted  then.  Finally,  the  method  ac- 
cording  to  this  embodiment  has  the  important  ad- 
vantage  that  in  this  manner  the  element  is  (sub- 
stantially)  not  exposed  to  external  forces  anymore 
after  the  wire  has  been  applied,  by  which  forces 
optoelectronic  elements,  especially  diode  lasers, 
can  very  easily  become  damaged.  This  implies  that 
testing  of  the  element  and  the  provision  of  the  wire 
thereon  forms  a  reliable  indication  for  the  end  prod- 
uct.  This  possibility  of  an  intermediate  and  reliable 
test  will  cause  the  reject  rate  of  the  comparatively 
expensive  end  product  to  be  lower. 

Especially  when  the  element  is  a  diode  laser,  it 
will  preferably  be  fastened  on  a  support  body, 
which  may  also  function  as  a  heat  sink,  and  the 
support  body  is  fastened  on  the  carrier.  The  risk  of 
damage  to  the  diode  laser  during  its  manipulation 
and  fastening  is  reduced  by  this,  as  it  is  reduced 
by  the  providion  of  the  wire  on  the  diode  laser 
before  the  fastening  thereof  on  the  carrier.  This 
renders  the  intermediate  test  referred  to  above 
even  more  reliable. 

In  a  further  modification,  the  wire  having  the 
free  end  is  given  an  angle  relative  to  the  one 
contact  surface,  which  angle  is  chosen  to  be  ap- 
proximately  equal  to  the  angle  which  the  contact 
surfaces  will  enclose  after  fastening  of  the  element 
on  the  carrier.  After  fastening  of  the  element  on  the 
carrier,  the  wire  will  run  approximately  parallel  to 
the  other  contact  surface  when  such  an  angle  is 
provided  in  the  wire  having  the  free  end.  As  a 
result,  the  free  end  can  be  more  easily  fastened  on 
this  contact  surface.  This  renders  the  latter  fasten- 
ing  simpler.  The  angle  may  be  provided  in  that  the 
wire  bonding  unit  is  moved  away  from  the  element 
in  the  correct  direction  and  at  the  desired  angle 
after  the  wire  has  been  fastened,  for  example  on 
the  element,  but  before  cutting  off  of  the  wire. 
Alternatively,  the  wire  may  readily  be  bent  in  the 
correct  direction  and  through  the  correct  angle  by 
means  of  a  suitable  instrument  after  cutting.  A 
suitable  instrument,  for  example,  is  a  two-pronged 
fork.  The  wire  may  also  be  given  the  correct  angle 

after  the  element  has  been  fastened  on  the  carrier. 
All  this  illustrates  an  additional  advantage  of  the 
method  according  to  the  invention,  i.e.  that  it  is 
comparatively  well  suited  to  mechanisation. 

5  As  was  noted  above,  both  fastening  of  the  wire 
on  the  one  contact  surface  and  fastening  of  the 
free  end  on  the  other  contact  surface  is  preferably 
done  by  means  of  thermocompression  or  ultrasonic 
bonding.  These  are  simple  and  reliable  techniques 

io  which  are  often  at  hand  already,  which  has  impor- 
tant  advantages.  Preferably,  bump  connections  are 
used  at  least  for  providing  the  wire  having  the  free 
end  on  the  one  contact  surface.  As  a  result,  a  wire 
fastened  on  a  contact  surface  has  a  secure  base, 

is  which  enhances  the  stability  of  the  wire. 
The  tilting  necessary  for  a  good  optical  opera- 

tion  of  the  element  may  be  realised  in  various 
ways.  Preferably,  the  element  or  the  support  body 
is  tilted  before  being  fastened  on  the  carrier  and  is 

20  fastened  to  the  carrier  with  a  side  surface  of  the 
element  or  of  the  support  body  which  encloses  an 
angle  with  the  first  contact  surface.  Tilting  may 
alternatively  be  achieved  in  that  a  portion  of  the 
carrier  is  provided  with  a  sloping  surface.  The 

25  element  or  support  body  is  then  fastened  with  its 
bottom  surface  on  this  sloping  portion. 

A  method  according  to  the  invention  is  particu- 
larly  interesting  when  the  two  contact  surfaces  en- 
close  an  angle  of  between  10  and  90°  with  one 

30  another.  Between  0  and  approximately  10°  it  is 
possible  to  make  a  direct  wire  connection  between 
the  contact  surfaces  by  means  of  wire  bonding 
when  a  gold  wire,  bump  connections  and  ther- 
mocompression  bonding  are  used.  In  other  cases, 

35  the  maximum  value  for  the  angle  is  even  smaller 
than  10  °  ,  for  example,  approximately  5  °  . 

The  invention  also  relates  to  an  optoelectronic 
semiconductor  element,  possibly  fastened  on  a 
support  body,  provided  with  a  contact  surface  on 

40  which  a  wire  having  a  free  end  is  fastened,  and 
suitable  for  use  in  a  method  according  to  one  of 
the  preceding  claims.  Preferably,  such  an  element 
forms  part  of  a  series  of  elements  which  are 
present  on  a  series  of  support  bodies  which  are 

45  interconnected  by  means  of  break-off  edges.  Large 
numbers  of  such  support  bodies  provided  with  ele- 
ments  and  wires  may  thus  be  manufactured  and 
tested  in  this  manner.  The  use  of  such  an  element 
renders  the  method  according  to  the  invention  even 

50  less  expensive.  For  the  method  of  manufacture  of 
such  a  series  of  support  bodies,  the  reader  is 
referred  to  a  European  Patent  Application  filed  by 
Applicant  on  7th  September  1992  with  the  Applica- 
tion  no.  92202694.3. 

55  The  invention  will  now  be  explained  in  more 
detail  with  reference  to  an  embodiment  and  the 
accompanying  drawing,  in  which 

Figs.  1  to  4  diagrammatically  show  an  embodi- 
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ment  of  a  method  according  to  the  invention  for  the 
manufacture  of  an  optoelectronic  device  compris- 
ing  an  optoelectronic  semiconductor  element  in 
side  elevation  and  in  subsequent  stages  of  the 
manufacture. 

Figs.  1  to  4  diagrammatically  show  an  embodi- 
ment  of  a  method  according  to  the  invention  for  the 
manufacture  of  an  optoelectronic  device  having  an 
optoelectronic  semiconductor  element  in  side  ele- 
vation  and  in  subsequent  stages  of  the  manufac- 
ture.  On  a  working  surface  W  (see  Fig.  1),  an 
element  20,  here  a  diode  laser  20,  is  fastened  on  a 
support  body  30,  here  by  means  of  indium  solder 
40.  The  support  body  30  comprises  a  silicon  block 
provided  with  a  titanium  and  platinum  layer  and 
whose  dimensions  are  approximately  1 x 1 x 1  
mm3.  The  diode  laser  20  is  fastened  at  the  edge  of 
the  support  body  20  here  in  order  that  a  radiation 
beam  50  generated  in  the  diode  laser  20  will  not 
be  reflected  against  the  body.  The  diode  laser  20 
is  provided  with  a  first  contact  surface  1,  here 
formed  by  the  metallized  upper  surface  of  the 
diode  laser  20.  The  diode  laser  is  so  fastened  on  a 
carrier  3  by  means  of  the  support  body  30  (see 
Fig.  4)  that  the  first  contact  surface  1  encloses  an 
angle  4  with  a  second  contact  surface  2  of  the 
carrier  3.  The  second  contact  surface  2  is  here 
formed  by  the  upper  surface  of  a  pin  11  which  is 
passed  through  the  carrier  3  with  electrical  insula- 
tion.  In  this  example,  the  angle  4  is  90  °  ,  so  that  the 
radiation  beam  50  will  issue  from  the  device  per- 
pendicularly  to  the  carrier  3.  The  contact  surfaces 
1  and  2  are  electrically  interconnected  by  a  wire 
connection  5. 

By  a  method  according  to  the  invention  (see 
Fig.  2),  a  wire  6  having  a  free  end  7  is  provided  on 
one  of  the  two  contact  surfaces  1,2-  here  on  the 
first  contact  surface  1  -,  and  after  fastening  of  the 
diode  laser  20  on  the  carrier  3  (see  Fig.  3)  the  free 
end  7  of  the  wire  6  is  fastened  on  the  other  contact 
surface  2,  1,  in  this  case  on  the  second  contact 
surface  2.  The  manufacture  of  the  wire  connection 
5  in  two  steps  achieves  that,  in  spite  of  the  fact  that 
the  contact  surfaces  1,  2  enclose  an  angle  4,  only 
one  wire  connection  5  is  necessary  and  no  addi- 
tional  component  is  required,  which  is  a  great  ad- 
vantage.  In  addition,  usually  available  wire  bonding 
units  such  as  thermocompression  or  ultrasonic 
(bump)  wire  bonders  (not  shown  in  the  Figures) 
can  be  used  for  making  the  wire  connection  5,  at 
least  during  the  first  step  thereof.  The  second  step 
(fastening  the  free  end  7  on  the  second  contact 
surface)  may  also  be  carried  out  with  a  wire  bond- 
ing  unit.  These  are  also  important  advantages.  In 
the  first  step,  the  head  of  a  wire  bonding  unit  (not 
shown  in  the  Figures)  is  first  moved  to  above  the 
diode  laser  20  and,  preferably,  a  bump  connection 
of  the  wire  6  on  the  diode  laser  20  is  provided. 

After  the  head  of  the  wire  bonding  unit  has  been 
moved  up,  the  wire  6  is  cut  off  at  the  desired 
length  by  means  of  a  device  (also  not  shown  in  the 
Figures)  utilizing  a  flame  or  spark,  whereby  the  free 

5  end  7  is  formed  at  the  wire  6.  The  provision  of  the 
wire  provided  with  the  free  end  7  on  the  diode 
laser  20,  i.e.  before  the  diode  laser  20  is  fastened 
on  the  carrier  3  as  in  the  present  example,  offers 
major  further  advantages:  since  the  second  contact 

io  surface  2  is  usually  much  larger  than  the  first 
contact  surface  1  ,  the  alignment  of  the  free  end  7 
of  the  wire  6  relative  to  the  second  contact  surface 
2  is  comparatively  simple.  In  addition,  (substan- 
tially)  no  external  forces  are  exerted  anymore  on 

is  the  diode  laser  20  after  the  wire  has  been  pro- 
vided.  As  a  result,  testing  of  the  diode  laser  20  in 
the  stage  as  depicted  in  Fig.  2  provides  a  reliable 
indication  on  the  end  product  depicted  in  Fig.  4. 
The  yield  of  comparatively  expensive  final  products 

20  is  increased  by  such  a  test.  Owing  to  the  compara- 
tively  large  surface  area  of  the  second  contact 
surface  2,  the  free  end  7  of  the  wire  6  may  also  be 
readily  fastened  thereon  with,  for  example,  a  glue 
connection. 

25  The  wire  6  having  the  free  end  7  is  preferably 
given  an  angle  8  relative  to  the  first  contact  surface 
1  (see  Fig.  2)  which  is  chosen  to  be  approximately 
equal  to  the  angle  4  enclosed  by  the  contact  sur- 
faces  1  ,  2  after  fastening  of  the  diode  laser  20  on 

30  the  carrier  3  (see  Fig.  4).  As  a  result,  the  wire  6 
having  the  free  end  7  runs  approximately  parallel  to 
the  second  contact  surface  2  after  fastening  of  the 
diode  laser  20,  which  facilitates  the  fastening  on 
this  second  contact  surface.  The  angle  8  may  in 

35  addition  be  adapted  to  a  posible  difference  in  spac- 
ing  between  the  contact  surfaces  1,  2  and  the 
carrier  3.  The  provision  of  the  angle  8  in  the 
present  example  has  been  effected  in  that,  after 
the  wire  6  was  provided  on  the  diode  laser  20,  the 

40  head  of  the  wire  bonding  unit  was  moved  up  per- 
pendicularly,  followed  by  cutting  off  of  the  wire  6. 
The  angle  8  may  alternatively  be  shaped  after- 
wards  or  corrected,  for  example,  by  means  of  an 
instrument  suitable  for  this  purpose  such  as  a  two- 

45  pronged  fork.  The  wire  6  having  the  free  end  7  has 
a  good  stability  in  that  the  wire  was  provided  on 
the  first  contact  surface  1  by  means  of  a  so-called 
bump  connection. 

The  support  body  30  is  here  fastened  on  the 
50  carrier  3  by  means  of  a  side  surface  9,  for  exam- 

ple,  by  soldering  or  with  an  electrically  conducting 
glue.  The  second  electrical  connection  of  the  diode 
laser  20  is  formed  here  by  the  electrically  conduct- 
ing  support  body  30,  the  carrier  3  which  comprises 

55  a  metal,  and  a  pin  12  also  of  metal  and  connected 
to  the  carrier  3.  It  is  also  possible  for  the  support 
body  30  to  be  fastened  on  a  portion  of  the  carrier  3 
with  its  side  which  rests  on  the  working  surface  W 

4 
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in  Fig.  2.  In  that  case,  the  relevant  portion  of  the 
carrier  3  should  be  given  an  angle  relative  to  the 
carrier  3  which  is  required  for  the  optical  operation. 

The  optoelectronic  semiconductor  element  20, 
which  is  fastened  on  a  carrier  30  here  and  provided 
with  the  wire  6  having  the  free  end  7,  as  shown  in 
Fig.  2,  forms  an  attractive  semimanufactured  prod- 
uct  for  the  reasons  detailed  above  and  is  highly 
suitable  for  use  in  a  method  according  to  the 
invention. 

The  invention  is  not  limited  to  the  embodiment 
given,  because  many  modifications  and  variations 
are  possible  to  those  skilled  in  the  art  within  the 
scope  of  the  invention.  Besides  one  or  several 
diode  lasers,  one  or  several  other  optoelectronic 
elements  may  be  used,  such  as  LEDs  (Light  Emit- 
ting  Diodes),  photodiodes  and  phototransistors.  An 
important  modification  relates  to  the  mounting  of  an 
optoelectronic  component  on  a  perfectly  plane  car- 
rier  on  which  plane  connection  areas  are  present, 
as  is  the  case  with  a  PC-board  or  a  board  with  a 
flexible  foil  thereon  which  is  provided  with  conduc- 
tor  tracks  ending  in  contact  pads. 

Claims 

1.  A  method  of  manufacturing  an  optoelectronic 
semiconductor  device  (10)  which  comprises  an 
optoelectronic  semiconductor  element  (20), 
which  optoelectronic  semiconductor  element 
(20)  provided  with  a  first  contact  surface  (1)  is 
fastened  to  a  carrier  (3)  provided  with  a  sec- 
ond  contact  surface  (2),  the  optoelectronic 
semiconductor  element  (20)  being  so  fastened 
on  the  carrier  (3)  that  the  two  contact  surfaces 
(1,  2)  enclose  an  angle  (4)  with  one  another 
and  an  electrical  connection  between  the  two 
contact  surfaces  (1,  2)  is  formed  by  at  least 
one  wire  connection  (5),  characterized  in  that 
the  wire  connection  (5)  is  formed  in  that  a  wire 
(6)  having  a  free  end  (7)  is  applied  to  one  of 
the  two  contact  surfaces  (1,  2)  and,  after  fas- 
tening  of  the  optoelectronic  semiconductor  ele- 
ment  (20)  on  the  carrier  (3),  the  free  end  (7)  of 
the  wire  (6)  is  fastened  to  the  other  contact 
surface  (2,  1). 

2.  A  method  as  claimed  in  Claim  1  ,  characterized 
in  that  the  wire  (6)  having  the  free  end  (7)  is 
applied  to  the  first  contact  surface  (1),  and  thus 
to  the  optoelectronic  semiconductor  element 
(20),  before  the  optoelectronic  semiconductor 
element  (20)  is  fastened  on  the  carrier  (3). 

3.  A  method  as  claimed  in  Claim  1  or  2,  char- 
acterized  in  that  the  optoelectronic  semicon- 
ductor  element  (20)  is  fastened  on  a  support 
body  (30),  and  the  support  body  (30)  is  fas- 

tened  on  the  carrier  (3). 

4.  A  method  as  claimed  in  Claim  1,  2  or  3, 
characterized  in  that  the  wire  (6)  having  the 

5  free  end  (7)  is  given  an  angle  (8)  relative  to  the 
contact  surface  (1)  (2)  on  which  the  wire  (6) 
will  be  fastened,  which  angle  (8)  is  chosen  to 
be  approximately  equal  to  the  angle  (4)  which 
the  two  contact  surfaces  (1,  2)  will  enclose 

io  after  fastening  of  the  optoelectronic  semicon- 
ductor  element  (20)  on  the  carrier  (3). 

5.  A  method  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  the  technique 

is  of  thermocompression  or  ultrasonic  bonding  or 
bump  connections  is  used  both  for  fastening 
the  wire  (6)  having  the  free  end  (7)  on  the  one 
contact  surface  (1  ,  2)  and  for  fastening  of  the 
free  end  (7)  on  the  other  contact  surface  (2,  1). 

20 
6.  A  method  as  claimed  in  any  one  of  the  preced- 

ing  Claims,  characterized  in  that  the  optoelec- 
tronic  semiconductor  element  (20)  or  the  sup- 
port  body  (30)  on  which  the  optoelectronic 

25  semiconductor  element  (20)  will  be  fastened  is 
tilted  and  fastened  to  the  carrier  (3)  with  a  side 
surface  (9)  of  the  optoelectronic  semiconductor 
element  (20)  or  of  the  support  body  (30)  which 
encloses  the  angle  (4)  with  the  first  contact 

30  surface  (1). 

7.  A  method  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  the  angle  (4) 
enclosed  by  the  two  contact  surfaces  (1,  2)  is 

35  chosen  to  lie  between  approximately  10  and 
approximately  90  °  . 

8.  A  method  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  a  semicon- 

40  ductor  diode  laser  is  chosen  as  the  optoelec- 
tronic  semiconductor  element  (20). 

9.  An  optoelectronic  semiconductor  element  (20), 
which  may  or  may  not  be  fastened  on  a  sup- 

45  port  body  (30),  provided  with  a  contact  surface 
(1)  on  which  a  wire  (6)  having  a  free  end  (7)  is 
fastened  and  which  is  suitable  for  use  in  a 
method  as  claimed  in  any  one  of  the  preced- 
ing  Claims. 

50 
10.  A  series  of  optoelectronic  semiconductor  ele- 

ments  (20)  as  claimed  in  Claim  9,  character- 
ized  in  that  the  series  of  optoelectronic  semi- 
conductor  elements  (20)  is  present  on  a  series 

55  of  support  bodies  (30)  which  are  intercon- 
nected  by  means  of  break-off  edges. 
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