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(54)  Method  for  selective  metallization  of  plastic  connectors  

(57)  Method  for  selective  metallization  of  a  plastic 
connector  comprising  the  steps  of: 

a.  depositing  a  first,  electroless  metal  layer  of  a  first 
predetermined  thickness  on  the  surface  of  the  con- 
nector; 
b.  ablating  predetermined  parts  of  said  first  metal 
layer  to  produce  at  least  two  electrically  separate 
metal  layer  areas; 
c.  depositing  a  second,  galvanic  metal  layer  of  a  sec- 
ond  predetermined  thickness  to  at  least  one 
selected  metal  layer  area; 
d.  removing  any  non-selected  metal  layer  area. 
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Description 

The  present  invention  relates  to  a  method  for  selec- 
tive  metallization  of  plastic  connectors. 

In  the  past  years  connector  manufacturers  have  s 
become  increasingly  aware  of  customer  demands  for 
higher  I/O  requirements  using  SMT  while  signal  clock 
speed  has  increased.  Simultaneously  the  drive  towards 
miniaturization  in  all  electronic  segments  is  forcing 
designs  to  focus  on  new  techniques  to  resolve  other  10 
issues  related  to  signal  integrity  such  as  shielding, 
grounding,  mutual  coupling  cross-talk  and  signal  reflec- 
tion  parameters.  Electronic  devices  are  becoming  port- 
able  and  are  subsequently  exposed  to  varying 
environments,  and  issues  of  noise  suppression  due  to  15 
electromagnetic  interferences  (EMI)  and  electrostatic 
discharged  (ESD)  are  of  major  concern  for  designers 
and  users  of  electronic  devices.  Connectors  play  a  key 
role  for  connection  within  electronic  devices,  but  also  to 
couple  one  device  to  another.  In  addition  to  fast-paced  20 
advances  in  electronic  technology,  transitions  are  being 
noticed  from  analogue  signals  to  faster  speed  digital 
technology;  simultaneously  the  operating  voltages  are 
being  lowered  for  increased  power  efficiency  -  a  trend 
that  makes  it  more  difficult  to  institute  measures  to  sup-  25 
press  interfering  noise  emissions  including  EMI  and 
ESD.  Digital  equipment  is  intrinsically  vulnerable  to 
noise;  it  also  is  prone  to  emit  noise. 

In  order  to  maintain  signal  integrity  in  high-speed 
applications  noise  countermeasures  have  to  be  taken  on  30 
different  levels.  First  of  all,  connections  have  to  be  made 
between  on-board  grounding  and  frame-grounding 
points  to  provide  overall  good  grounding.  Secondly, 
shielding  will  have  to  be  provided  on  cabinets  besides 
establishment  of  a  proper  connection  between  connec-  35 
tor  casings  and  cable's  woven  metal  sheaths,  in  order  to 
reduce  interference  noise  emission.  Thirdly,  filter  ele- 
ments  may  be  used  in  series  with  signal  lines,  in  order 
to  reduce  line-carried  noise  interferences.  Fourthly,  spe- 
cial  wiring  techniques  may  be  used  in  order  to  reduce  40 
cross-talk  between  adjacent  signal  lines  within  cables  or 
within  cabinets. 

Commonly  current  connector  designs  need  to  be 
enhanced  to  fit  their  application  in  modern  electronic  cir- 
cuitry.  Shielding  and  grounding  facilities  are  required  and  45 
designs  need  adaption. 

Figure  1  a  to  1  f  show  different  connector  configura- 
tions,  known  as  such,  each  having  its  own  range  of  appli- 
cation. 

Figure  1a  represents  a  conventional  lower  fre-  so 
quency  application  in  which  a  connector  1  comprises 
several,  e.g.  7,  adjacent  signal  contact  members  2. 
There  is  mutual  coupling  between  adjacent  signal  con- 
tact  members  2  and  signal  integrity  may  not  be  a  con- 
cern.  55 

As  frequency  increases,  more  grounding  will  be 
required  as  shown  in  figures  1  b  and  1  c.  In  figure  1  b  con- 
nector  1  comprises  six  signal  contact  members  2  and 
one  ground  contact  member  3  at  an  arbitrary  location. 

90  A1  2 

By  varying  the  location  of  the  ground  contact  member  3 
mutual  inductance  and  capacitance  to  ground  may  be 
varied.  Locating,  for  instance,  the  ground  contact  mem- 
ber  3  in  the  middle  of  the  connector  1  would  reduce  the 
electrical  loop  length  and  would  somewhat  improve  the 
performance. 

In  the  embodiment  of  figure  1c  connector  1  com- 
prises  several  signal  contact  members  2  and  several 
ground  contact  members  3.  The  signal  contact  members 
2  and  ground  contact  members  3  alternate.  Thus,  the 
loop  length  is  significantly  reduced.  There  is  less  cou- 
pling  via  mutual  impedance,  and  noise  suppression  with 
improved  signal  transmission  is  established.  Such  a  con- 
figuration  is  easily  achieved  with  conventional  connec- 
tors  by  appropriate  rooting  and  pole  assignments.  This 
does,  however,  imply  a  reduction  of  the  number  of  signal 
contact  members  2  in  the  connector  1  ,  which  reduces 
I/O  density. 

In  figure  1d  connector  1  comprises  seven  adjacent 
signal  contact  members  2  and  a  ground  plane  4  at  one 
of  its  side  surfaces.  The  ground  plane  4  may  be  a  metal 
plate,  whereby  the  loop  length  can  be  further  reduced. 
This  then,  can  be  a  means  of  achieving  further  electrical 
enhancement  of  the  connector  1  for  the  digital  transmis- 
sion  of  signals  with  a  larger  number  of  signal  pins.  In 
addition,  the  ground  plane  4  is  a  better  barrier  to  sup- 
press  unwanted  stray  EMI  noise  emitted  from  compo- 
nents  adjacent  to  the  connector. 

Figure  1  e  shows  connector  1  with  seven  adjacent 
signal  contact  members  2  and  a  further  ground  plane  5 
at  a  side  surface  of  connector  1  opposite  to  ground  plane 
4,  thereby  further  improving  the  high  speed  electrical 
performance. 

As  shown  in  figure  1f  the  connector  1  can  be  entirely 
enclosed  by  a  shielding  6  which  is  similar  to  a  Faraday 
cage  and  shields  the  signal  contact  members  2  from  any 
outside  electromagnetic  radiation. 

It  is  noted  that  in  the  configurations  of  figures  1d  to 
1f  one  or  more  of  the  signal  contact  members  2  may  be 
substituted  by  a  ground  contact  member  3  to  reduce 
cross-talk  between  the  signal  contact  members  2.  How- 
ever,  this  results  in  a  lower  I/O  density. 

Figure  2  shows  a  chart  developed  to  compare  multi- 
row  connection  structures  in  terms  of  anticipated  high- 
speed  performance,  in  the  context  of  high  I/O  and  mini- 
aturization  needs.  The  chart  is  based  on  conventional 
knowledge  in  the  field.  In  the  bottom  row  of  the  chart 
according  to  figure  2  several  connector  configurations 
are  schematically  depicted.  In  the  three  rows  above  the 
bottom  row  the  performance  of  each  of  these  connector 
configurations  as  regards  cross-talk,  impedance  match- 
ing,  and  signal  density  mounting  is  indicated  by  symbols 
explained  under  the  chart.  Clearly,  coaxial  connectors 
out-perform  other  configurations.  However,  they  are 
expensive  and  in  general  they  do  not  satisfy  the  drive 
towards  miniaturization  and  the  need  for  connector  mod- 
ularity  and  systems  approach.  Pseudo-coaxial  and  elec- 
trically  enhanced  ground-planes  are  effective  means  in 
most  modern  electronic  circuitries. 
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In  figure  2  the  first  connector  configuration  shown 
relates  to  a  1  :  1  arrangement  of  alternating  signal  contact 
members  and  ground  contact  members.  Of  course,  the 
arrangement  may  have  another  ratio,  as  shown  in  figure 
3.  However,  by  increasing  the  ratio  of  signal  contact  5 
members  to  ground  contact  members  the  transmission 
performance  will  be  reduced. 

As  shown  by  figures  1d  to  1f  the  electrical  perform- 
ance  of  connectors  for  higher  frequencies  is  enhanced 
by  shielding  at  least  selected  parts  of  the  connectors.  10 

In  order  to  shield  (selected  parts  of)  connectors  sev- 
eral  methods  have  already  been  proposed. 

US  Patent  4,600,480  discloses  a  method  to  selec- 
tively  plate  a  connector  comprising  the  steps  of  providing 
an  electroless  metal  layer  over  all  of  first  selected  sur-  15 
faces,  and  electroplating  the  first  selected  surfaces 
twice.  Second  selected  surfaces  are  not  plated  by  the 
electroplating  step.  However,  this  known  method  will  only 
work  under  various  specific  conditions.  As  long  as  the 
first  and  second  selected  surfaces  are  subjected  to  the  20 
same  external  conditions  the  known  method  is  not  able 
to  distinguish  the  first  from  the  second  selected  surfaces 
and,  therefore,  under  those  conditions  no  selective  met- 
allization  will  be  established.  Moreover,  no  sharp  transi- 
tions  between  the  first  and  second  selected  surfaces  can  25 
be  expected  by  this  known  method. 

Another  method  of  selectively  plating  connectors  is 
known  from  US  Patent  5,141  ,454.  In  this  known  method 
first  selected  surface  areas  are  chemically  roughened, 
creating  micropores  which  function  as  anchor  sides  for  30 
plating.  Those  parts  of  the  surface  of  the  connector  not 
being  chemically  roughened  will  not  be  suitable  for  plat- 
ing  in  the  next  step  in  which  electroless  plating  is  used 
to  build  conductive  layers  on  the  chemically  roughened 
surface  areas  of  the  connector.  Typically  copper  is  35 
applied  to  render  a  conductive  base  surface.  Said  base 
surface  may  be  further  metallized  by  electroless,  elec- 
trolytic  or  emersion  plating  techniques.  Applicable  met- 
als  include  nickel,  tin,  silver,  palladium  and  gold. 
However,  since  the  distinction  between  those  surface  40 
areas  which  are  plated  and  those  which  are  not  is  made 
by  a  chemically  roughening  process  the  accuracy  of  the 
transition  between  the  plated  and  unplated  surface  area 
on  the  connector  is  limited. 

Selective  metallization  of  plastic  elements  is  also  45 
known  from  the  leaflets:  "Mitsui-Pathtek  Process  Type" 
(6/90)  from  Mitsui-Pathtek  Corporation  and:  "Elite; 
Molded  Circuit  Interconnects"  from  Du  Pont.  However, 
the  processes  to  separate  plated  parts  from  not  plated 
parts  as  described  in  these  leaflets  are  based  on  chem-  so 
ical  etching  which  my  not  always  result  in  as  sharp  tran- 
sitions  as  required. 

Selective  plating  of  connector  elements  may  also  be 
done  by  sputtering  techniques,  as  e.g.  disclosed  by  US 
Patent  4,932,888  or  by  the  application  of  conductive  ink,  55 
as  disclosed  in  US  Patent  4,846,724.  However,  neither 
of  these  latter  techniques  leads  to  very  accurate  transi- 
tions  between  those  parts  being  plated  and  those  parts 
being  not  plated. 

Since  more  accuracy  between  separating  plated 
parts  and  not  plated  parts  of  connectors  is  an  essential 
element  for  further  miniaturization  of  connectors,  very 
accurate  separating  techniques  are  needed. 

A  very  accurate  separation  between  different  metal 
surface  areas  on  a  printed  circuit  board  is  disclosed  by 
Japanese  patent  application  54.67690,  which  discloses 
the  use  of  light  beams,  laser  beams  or  electron  beams 
to  separate  an  integrally  made  conductive  metal  layer  on 
a  substrate  into  several  conductive  metal  lines. 

G.K.H.  Schammler,  and  others,  "Comparison  of  the 
metallization  of  chemically  and  laser-etched  structures 
in  BPDA-PDApolyimide",  IEEE  Transactions  on  compo- 
nents,  hybrids,  and  manufacturing  technology,  Vol.  16, 
Nr.  7,  November  1993,  pages  720-723,  shows  that  the 
use  of  laser  ablation  may  lead  to  very  steep  side  walls  of 
vias,  which  are  filled  with  electroless  copper. 

Neither  Japanese  patent  application  54.67690  nor 
G.K.H.  Schammler  suggest  how  to  use  high  energy 
beams  or  the  like  to  manufacture  selectively  metallized 
plastic  connectors. 

The  object  of  the  present  invention  is  to  provide  a 
method  for  selective  metallization  of  connectors  by  which 
a  very  accurate  distinction  between  plated  and  not  plated 
surface  areas  can  be  obtained. 

Therefore,  the  method  for  selective  metallization  of 
a  plastic  connector  according  to  the  invention  comprises 
the  steps  of: 

a.  depositing  a  first,  electroless  metal  layer  of  a  first 
predetermined  thickness  on  the  surface  of  the  con- 
nector; 
b.  ablating  predetermined  parts  of  said  first  metal 
layer  to  produce  at  least  two  electrically  separate 
metal  layer  areas; 
c.  depositing  a  second,  galvanic  metal  layer  of  a  sec- 
ond  predetermined  thickness  to  at  least  one 
selected  metal  layer  area; 
d.  removing  any  non-selected  metal  layer  area. 

The  present  invention  is  based  on  the  insight  that 
the  use  of  means  to  ablate  one  or  more  very  small  traces 
of  an  integrally  made  metal  layer  on  a  connector,  by 
which  traces  several  metal  layer  areas  on  the  connector 
surface  are  established  which  are  no  longer  electrically 
interconnected  may  result  in,  very  accurate  transitions 
between  plated  and  not  plated  surface  areas  on  the  con- 
nector. 

In  order  to  ablate  said  traces  from  said  metal  layer 
on  the  connector  a  high  energy  beam  may  be  used  which 
is  selected  to  be  one  of  the  following  particle  beams:  an 
electron  beam  or  ion  beam.  However,  alternatively,  also 
a  light  beam  or  a  laser  beam  may  be  used.  As  a  further 
alternative,  the  ablating  step  may  be  carried  out  by  grind- 
ing,  e.g.  by  any  suitable,  high  precision  abrasive  stream 
of  particles. 

Removal  of  the  non-selected  metal  layer  areas  as 
defined  in  step  d.  above  may  be  done  by  chemical  etch- 
ing  or  by  grinding. 

3 
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When  a  light  beam  or  a  laser  beam  is  used  the  diam- 
eter  of  the  high  energy  beam  may  be  about  75  urn. 

The  first  metal  layer  may  comprise  electroless  cop- 
per  or  nickel.  The  first  thickness  may  be  between  1  to  2 
urn. 

The  second  metal  layer  preferably  comprises  gal- 
vanically  deposited  copper. 

The  second  thickness  preferably  is  between  5  to  1  0 
urn. 

Step  a.  defined  above  may  be  preceded  by  immers- 
ing  the  connector  in  an  alkaline  bath  to  roughen  its  sur- 
face  in  contact  with  said  bath. 

If  desired,  step  d.  defined  above,  may  be  followed 
by  e.  depositing  a  top  coat  finish  layer  on  said  second 
copper  layer,  selected  to  be  one  of  the  following  group 
of  metals:  nickel,  gold,  or  tin-lead. 

Said  finish  layer  may  have  a  thickness  between  2  to 
4  urn. 

In  one  embodiment  of  the  method  according  to  the 
invention 

said  connector  comprises  at  least  one  cavity  extend- 
ing  from  a  first  side  to  a  second  side; 
stepb.  comprises  the  step  of  ablating  predetermined 
parts  of  said  first  metal  layer  on  contours  around  the 
cavities  on  said  first  side  and  in  further  contours 
around  the  cavities  on  said  second  side  in  order  to 
produce  metal  layer  areas  within  each  cavity,  which 
are  electrically  separated  from  at  least  one  metal 
layer  area  outside  each  cavity; 
step  c  comprises  depositing  a  second,  galvanic 
metal  layer  of  said  second  predetermined  thickness 
to  the  at  least  one  metal  layer  area  outside  each  cav- 
ity,  and 
step  d.  comprises  the  step  of  removing  the  metal 
layer  areas  within  each  cavity. 

By  this  latter  method  a  selectively  metallized  con- 
nector  is  obtained  wherein  all  signal  contact  members 
are  shielded  against  external  electromagnetic  radiation. 

The  proposed  method  offers  great  flexibility  since 
metallized  and  not  metallized  parts  of  the  connector  sur- 
face  may  be  separated  by  ablating  traces  of  a  first,  very 
thin  metal  layer  on  the  connector  surface  and  these 
traces  may  have  any  predetermined  contour. 

The  invention  will  now  be  explained  in  greater  detail 
by  reference  to  some  drawings,  in  which  the  method 
according  to  the  invention  is  explained  in  general  and  in 
one  specific  embodiment.  This  specific  embodiment  is 
just  meant  to  show  one  way  of  using  the  method  accord- 
ing  to  the  invention  and  is  not  meant  to  restrict  the  shapes 
of  metallized  and  not  metallized  surface  areas  on  a  con- 
nector. 

Figures  1  a  to  1  f  show  various  connector  configura- 
tions  known  from  the  prior  art,  in  which  shielding  and/or 
grounding  enhances  connector  performance. 

Figure  2  shows  a  chart  based  on  knowledge  in  the 
field  and  in  which  several  connector  configurations  are 
compared  as  to  several  electrical  characteristics. 

Figure  3  shows  some  more  possible  connector  con- 
figurations  besides  the  ones  shown  in  figure  2. 

Figures  4a  to  4f  show  selective  plastic  metallization 
process  steps  according  to  the  invention. 

5  Figures  5a  to  5f  show  application  of  the  process 
according  to  the  invention  to  one  specific  connector. 

Figure  4  shows  the  subsequent  steps  according  to 
the  present  invention.  In  step  1  (figures  4a  and  4b)  an 
electroless  metal  layer  1  1  of  a  first  predetermined  thick- 

10  ness  is  deposited  on  the  surface  of  a  connector  10.  The 
electroless  metal  layer  11  is  preferably  of  copper, 
whereas  the  thickness  of  electroless  metal  layer  1  1  is 
preferably  between  1  to  2  urn. 

In  step  2  one  or  more  predetermined  traces  12  are 
is  ablated  from  the  first  metal  layer  1  1  to  produce  at  least 

two  electrically  separate  metal  layer  areas  1  1  a,  1  1  b.  The 
ablation  of  traces  12  from  metal  layer  1  1  may  be  done 
by  an  electron  beam,  an  ion  beam,  a  light  beam,  a  laser 
beam,  or  any  other  high  energy  beam.  It  is  envisaged 

20  that  also  grinding  by  sand-blasting  or  ice-blasting,  or  the 
like,  may  be  applied  to  make  the  traces  1  2.  These  traces 
1  2  surround  the  separate  metal  layer  areas  1  1  a,  1  1  b,  in 
a  predetermined  way  in  order  to  have  isolated  metal  layer 
areas  11a,  11b. 

25  In  the  third  step  (figure  4d)  a  second  metal  layer  of 
a  second  predetermined  thickness  is  galvanically  depos- 
ited  on  selected  metal  layer  area  1  1b  and  not  on  metal 
layer  area  1  1  a.  This  can  be  easily  achieved  by  emersion 
of  the  intermediate  product  of  figure  4c  in  an  electrolyte 

30  and  applying  a  negative  voltage  to  selected  area  1  1  b  and 
not  to  area  11a.  Then  additional  copper  13  of,  for 
instance  5  to  1  0  urn,  may  be  deposited  on  selected  metal 
layer  11b,  whereas  not  selected  metal  layer  area  11a 
remains  unchanged  in  thickness  to  its  initial  thickness  of 

35  1  to  2  |xm. 
In  the  next  step  (figure  4e)  the  product  obtained  is 

subjected  to  selective  removal  of  the  unchanged  metal 
layer  areas  1  1  a.  This  may  be  done  by  emersion  of  the 
product  obtained  after  the  preceding  step  in  figure  4d  in 

40  an  etch  bath,  long  enough  to  etch  at  least  2  urn  of  copper. 
After  that  step,  in  which  also  some  of  the  galvanically 
deposited  copper  layer  13  on  the  selected  metal  layer 
area  11b  will  be  etched,  still  enough  of  the  galvanically 
deposited  copper  layer  13  remains. 

45  If  required,  as  shown  in  figure  4f,  a  finishing  layer  1  4 
to  protect  the  galvanically  deposited  copper  layer  13, 
may  be  applied  to  layer  1  3.  Finishing  layers  of  other  suit- 
able  metals,  like  gold  or  tin-lead,  may  be  applied  alter- 
natively.  Preferably,  the  finishing  layer  1  4  has  a  thickness 

so  of  2  to  4  urn. 
The  removal  of  the  metal  layer  area  1  1  a  (figure  4e) 

may  be  done  by  any  suitable  method:  instead  of  a  chem- 
ical  etching  process  indicated  above  also  grinding  may 
be  used. 

55  When  a  laser  beam  or  a  light  beam  as  a  high  energy 
beam  is  used,  the  diameter  of  the  cross-section  of  the 
traces  1  2  may  be  as  small  as  75  urn. 

It  is  not  necessary  to  start  with  electroless  copper 
as  a  first  layer;  instead,  electroless  nickel  may  be  used 

4 
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as  well.  The  galvanically  deposited  metal  layer  13  may 
be  made  of  any  suitable  metal. 

The  step  of  depositing  electroless  copper  layer  1  1 
(figure  4b)  may  be  preceded  by  immersing  the  connector 
1  0  in  an  alkaline  bath  to  roughen  the  connector's  surface 
in  contact  with  said  bath.  Thus,  micropores  may  be 
obtained  which  enhance  the  contact  strength  between 
the  electroless  copper  layer  1  1  and  the  connector  10. 

Figures  5a  to  5f  show  the  application  of  the  method 
according  to  figures  4a  to  4f  to  a  connector  body  in  order 
to  yield  a  shielded  connector  body.  Figure  5a  shows  the 
surface  of  connector  1  0  which  may  be  chemically  rough- 
ened  in  a  first  step.  However,  this  step  may  be  omitted. 

In  the  second  step  (figure  5b)  the  electroless  copper 
layer  1  1  is  deposited  on  the  surface  of  connector  10. 

In  the  second  step  traces  12  are  ablated  from  the 
electroless  copper  layer  1  1  to  obtain  first  metal  layer  area 
1  1  a  and  second  metal  layer  area  1  1  b.  The  first  metal 
layer  area  1  1  a  covers  the  inside  surfaces  of  all  cavities 
15  of  connector  10,  which  cavities  15  are  intended  to 
accommodate  suitable  contact  members  (not  shown) 
afterwards.  The  second  metal  layer  area  11b  covers 
roughly  the  outside  surface  of  connector  10.  First  metal 
layer  are  1  1  a  and  second  metal  layer  area  1  1  b  are  elec- 
trically  separated  by  traces  1  2. 

In  the  next  step  (figure  5d)  a  galvanically  deposited 
copper  layer  13  is  applied  to  the  second  metal  layer  area 
11b  according  to  the  process  step  described  above  in 
accordance  with  figure  4d.  The  first  metal  layer  are  1  1a 
remains  unchanged.  In  the  process  step  according  tofig- 
ure  5e  the  first  metal  layer  area  1  1  a  covering  the  inside 
surfaces  of  the  cavities  15  is  removed,  e.g.  by  chemically 
etching.  By  that  etching  step  the  thickness  of  the  galvan- 
ically  deposited  copper  layer  13  is  also  somewhat 
reduced. 

In  the  process  step  according  to  figure  5f  a  finishing 
layer  14,  preferably  made  of  nickel,  is  applied  to  the  gal- 
vanically  deposited  copper  layer  13.  However,  as  indi- 
cated  above,  any  other  suitable  metal  layer  may  be  used 
instead.  The  end  product  shown  in  figure  5f  is  a  connec- 
tor  1  0  having  a  body  which  is  entirely  shielded  at  its  out- 
side  surface.  Of  course,  the  connector  shown  in  figures 
5a  to  5f  only  relate  to  one  example.  By  varying  the  traces 
12  selectively  metallized  areas  of  any  shape  may  be 
obtained. 

The  method  according  to  the  invention  was  tested 
for  a  connector  made  of  a  polymer  resin  for  high  temper- 
atures,  known  as  Vectra  A1  30.  The  tests  have  shown  that 
this  material  is  appropriate  to  be  selectively  metallised 
by  the  proposed  method.  Moreover,  the  tests  have 
shown  that  the  electrical  performance  of  a  connector 
selectively  shielded  by  the  proposed  method  is  similar  to 
the  electrical  performance  of  a  connector  having  sepa- 
rate  metal  shieldings.  Although  the  use  of  Vectra  A130 
has  shown  good  results,  the  method  according  to  the 
invention  is  not  restricted  to  the  application  of  this  poly- 
mer  resin  only.  The  use  of  any  other  suitable  polymer 
resin  falls  within  the  scope  of  the  present  invention. 

Claims 

1.  Method  for  selective  metallization  of  a  plastic  con- 
nector  comprising  the  steps  of: 

5 
a.  depositing  a  first,  electroless  metal  layer  of  a 
first  predetermined  thickness  on  the  surface  of 
the  connector; 
b.  ablating  predetermined  parts  of  said  first 

10  metal  layer  to  produce  at  least  two  electrically 
separate  metal  layer  areas; 
c.  depositing  a  second,  galvanic  metal  layer  of 
a  second  predetermined  thickness  to  at  least 
one  selected  metal  layer  area; 

15  d.  removing  any  non-selected  metal  layer  area. 

2.  Method  according  to  claim  1  wherein  in  step  b.  a  high 
energy  beam  is  used  and  is  selected  to  be  one  of 
the  following  particle  beams:  an  electron  beam  or 

20  ion  beam. 

3.  Method  according  to  claim  1  wherein  in  step  b.  a  high 
energy  beam  is  used  and  is  selected  to  be  one  of 
the  following  radiation  beams:  a  light  beam  or  a  laser 

25  beam. 

4.  Method  according  to  claim  1  wherein  in  step  b.  said 
ablation  is  carried  out  by  grinding. 

30  5.  Method  according  to  claim  1  wherein  step  d.  is 
selected  to  be  one  of  the  following  removing  steps: 
removing  by  chemical  etching  or  removing  by  grind- 
ing. 

35  6.  Method  according  to  claim  3  wherein  the  diameter 
of  the  high  energy  beam  is  about  75  urn. 

7.  Method  according  to  claim  1  wherein  the  first  metal 
layer  is  selected  to  be  one  of  the  elements  of:  elec- 

40  troless  copper  or  nickel. 

8.  Method  according  to  claim  1  wherein  the  first  thick- 
ness  is  between  1  to  2  urn. 

45  9.  Method  according  to  claim  1  wherein  the  second 
metal  layer  comprises  galvanically  deposited  cop- 
per. 

10.  Method  according  to  claim  1  wherein  the  second 
so  thickness  is  between  5  to  1  0  urn. 

11.  Method  according  to  claim  1  wherein  step  a.  is  pre- 
ceded  by  immersing  the  connector  in  an  alkaline 
bath  to  roughen  its  surface  in  contact  with  said  bath. 

55 
12.  Method  according  to  claim  9  wherein  step  d.  is  fol- 

lowed  by 

5 
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e.  depositing  a  top  coat  finish  layer  on  said  sec- 
ond  copper  layer,  selected  to  be  one  of  the  fol- 
lowing  group  of  metals:  nickel,  gold,  or  tin-lead. 

13.  Method  according  to  claim  12  wherein  said  finish  5 
layer  has  a  thickness  between  2  to  4  urn. 

14.  Method  according  to  claim  1  wherein 

said  connector  comprises  at  least  one  cavity  10 
(1  5)  extending  from  a  first  side  to  a  second  side; 
step  b.  comprises  the  step  of  ablating  predeter- 
mined  parts  (1  2)  of  said  first  metal  layer  on  con- 
tours  around  the  cavities  on  said  first  side  and 
in  further  contours  around  the  cavities  on  said  15 
second  side  in  order  to  produce  metal  layer 
areas  (11a)  within  each  cavity,  which  are  elec- 
trically  separated  from  at  least  one  metal  layer 
area  (11b)  outside  each  cavity; 
step  c.  comprises  depositing  a  second,  galvanic  20 
metal  layer  of  said  second  predetermined  thick- 
ness  to  the  at  least  one  metal  layer  area  (11b) 
outside  each  cavity; 
step  d.  comprises  the  step  of  removing  the 
metal  layer  areas  (11a)  within  each  cavity.  25 

55 
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