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and  into  which  a  considerable  amount  of  money 
and  effort  have  been  invested. 

It  is  the  object  of  the  invention  to  provide  a 
simple  method  for  selective  electroless  plating 

5  copper  reproducibly  within  small  tolerances  to 
non-conductive  surfaces  where  parts  are  pro- 
duced  being  reliable  in  the  field  and  requiring  not 
much  maintenance  and  also  a  process  for  rework- 
ing  defective  parts. 

10  This  object  is  achieved  by  a  method  as  defined  in 
claim  1  and  by  a  process  according  to  claim  9. 

The  application  of  the  inventive  method  results 
in  a  more  homogeneous  plating  due  to  an 
increased  adhesion  of  the  seeding  to  the  substrate 

w  surface.  The  adhesion  of  the  seed  particles  to  the 
substrate  is  so  strong,  that  surprisingly  said  photo- 
resist  process  following  the  seeding  and  accelerat- 
ing  step  does  not  impact  the  seeding.  With  the 
inventive  method  also  a  very  good  adhesion  of  the 

20  plated  metal  is  achieved.  Compared  with  prior  art 
methods,  the  inventive  method  is  relatively  simple 
especially  when  the  seeding  is  made  in  one  step 
(single  seeding).  With  the  inventive  method  the 
plating  can  be  performed  following  tight  specif  ica- 

25  tions. 
Advantageously  the  inventive  method  is  applied 

to  substrates  consisting  of  thermosetting  or 
thermoplastic  resins  or  of  glass.  The  inventive 
method  is  particularly  suitable  to  produce  high- 

30  quality  copper-plated  epoxy  panels. 
As  an  additional  advantage,  the  compounds 

used  for  conditioning  the  surface  prior  to  seeding 
are  not  toxic  to  the  plating  bath. 

The  inventive  method  is  also  advantageously 
35  appliedfor  reworking  substrates  that  have  already 

undergone  the  electroless  plating  and  eventually 
the  soldering  step  but  have  been  rejected  sub- 
sequently  due  to  failures.  The  inventive  rework 
process  is  applied  to  substrates  rejected  due  to 

40  failures,  like  too  many  nodules  that  can  not  be 
sanded,  too  many  opens  or  plating  voids,  solder 
defects,  scratches  on  the  circuitry,  misregistration 
of  the  copper  lines,  or  failures  due  to  lack  of  photo 
resist  adhesion.  The  prerequisite  for  using  the 

45  inventive  method  for  rework  is,  that  the  substrates 
are  structurally  sound.  With  the  inventive  rework 
process  parts  can  be  saved  that  at  present  have  to 
be  scrapped.  This  is  economically  and  ecologically 
of  importance. 

so  The  invention  will  become  more  apparent  from 
the  following  detailed  description. 

The  inventive  method  is  applicable  to  electro- 
less  plating  copper  onto  a  wide  variety  of  non- 
conductive  dielectric  substrates  including 

55  especially  thermoplastic  and  thermosetting  resins 
and  glass. 

Typical  thermosetting  polymeric  materials 
include  epoxy,  phenolic  base  materials,  and  poly- 
amides.  The  dielectric  substrates  may  be  molded 

60  of  the  polymers  containing  fillers  and/or  reinforc- 
ing  agents  such  as  giass  filled  epoxy  or  phenolic 
base  materials.  Suitable  thermoplastic  polymeric 
materials  include  polyolefins,  such  as  polypropy- 
lene,  polysulfones,  polycarbonates  and  nitrile  rub- 

65  bers. 

Description 

The  invention  relates  to  a  method  for  selectively 
metallizing  surfaces  of  dielectric,  non-conductive 
substrates,  where  on  the  surface  a  copper  sheet  is 
laminated  and  subsequently  removed  by  etching, 
where  the  surface  to  be  plated  is  activated  by 
treating  it  with  Pd  and  Sn  salts,  covered  by  a 
photoresist  pattern  corresponding  to  the  negative 
of  the  desired  copper  pattern  and  then  electro- 
lessly  plated  with  copper,  and  to  a  rework  process 
using  said  method. 

A  method  of  the  kind  indicated  above  is  dis- 
closed  in  U.S.  patent  RE  28,042. 

The  U.S.  patents  RE  28,042,  3  293  109  to  Luce  et 
al,  3  522  085  to  Watanabe  and  4  358  479  to 
Canestaro  et  al  relate  to  methods  of  pre-condition- 
ing  a  non-conductive  surface  of  a  plastic  substrate 
by  laminating  a  metal  foil  to  the  surface. 

The  etching  of  copper  foils  e.g.  with  an  acidic 
solution  of  CuCI2  is  disclosed  in  the  U.S.  patents  2 
908  557  to  Black  et  al,  3  083  1  29  to  Jones  et  al  and  4 
358  479. 

In  U.S.  patents  3  563  784  to  Innes  et  al,  3  573  937 
to  Drotar  et  al  and  4  301  190  to  Feldstein  methods 
of  conditioning  a  non-conductive  surface  prior  to 
activating  are  described. 

In  particular  U.S.  patent  3  421  922  to  Wilson 
describes  the  application  of  a  cationicfilm  forming 
resin  and  in  the  method  disclosed  in  co-pending 
application  S.  N.  398  140  to  Bupp  et  al  assigned  to 
the  assignee  of  the  present  application  an  acidic 
solution  containing  multi-functional  positively 
charged  molecules  consisting  of  copolymers  of 
polyacrylamide  forming  the  inert  backbone  and 
functionally  active  tetraalkylammonium  com- 
pounds  are  applied  prior  to  the  activation. 

The  following  U.S.  patents  relate  to  methods  of 
cathodically  activating  a  surface  with  solutions 
containing  Pd  and  Sn  salts:  RE  28,042,  4  008  343  to 
Cohen  et  al,  3  01  1  920  to  Shipley,  Jr.  and  3  562  038 
to  Shipley,  Jr.  et  al.  In  the  last  two  above- 
mentioned  patents  the  steps  of  washing  the 
activated  surface  with  distilled  water,  then  HCI  and 
then  again  with  distilled  water  are  disclosed. 

Copper  plating  baths  for  electrolessly  metalliz- 
ing  activated  non-conductive  surfaces  are 
described  e.g.  in  the  U.S.  patents  3  269  861  to 
Schneble,  Jr.  et  al,  3  900  599  to  Feldstein  and  4  152 
467  to  Alpaugh  et  al. 

The  teaching  of  the  prior  art  as  cited  above 
provides  effective  methods  for  electrolessly  plat- 
ing  copperto  non-conductive  surfaces  of  dielectric 
materials,  like  thermosetting  to  thermoplastic 
resins  and  glass.  However,  partly  the  indicated 
methods  require  a  very  high  number  of  process 
steps.  In  addition,  with  the  continuing  trend  to 
more  miniaturization,  to  higher  packaging  of  com- 
ponents  and  to  more  complex  circuits,  it  becomes 
more  and  more  difficult  to  stick  to  the  process 
specifications  in  using  the  prior  art  methods.  For 
these  reasons  the  yield  of  good  products  and  their 
reliability  decrease.  Also  the  known  methods 
provide  no  effective  way  to  save  components  in 
which  defects  are  detected  after  electroless  plating 
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the  solution  is  preferably  H2SO4  and  the  pH  value 
of  the  solution  is  between  0  and  about  3.  The  use 
of  a  low  pH  value  is  preferred  to  obtain  a  relatively 
low  viscosity  of  the  copolymer  solution  to  facili- 

5  tate  application  of  the  polymer.  The  treatment 
with  the  ionic  copolymer  is  generally  about  1  to 
about  10  minutes  and  preferably  about  1  minute 
to  about  2  minutes  and  takes  place  at  about  room 
temperature. 

10  The  multifunctional  copolymer,  having  a  very 
good  adhesion  to  the  substrate  surface,  provides 
the  surface  with  a  charge  opposite  from  that 
associated  with  the  seed  particles  to  be  sub- 
sequently  applied  to  the  substrate.  This  difference 

15  in  polarity  provides  for  electrostatic  attraction  of 
the  seed  particles.  After  the  substrate  is  contacted 
with  the  ionic  copolymer  composition,  the  sub- 
strate  is  rinsed  to  remove  any  access  polymer  not 
adhering  to  the  substrate  surface. 

20  Next,  the  substrate  surface  is  activated  or 
seeded  by  contact  with  a  composition  containing 
palladium  chloride,  HCI  and  stannous  chloride, 
capable  of  initiating  the  electroless  plating  pro- 
cess.  The  seeding  is  performed  in  a  one-step 

25  process. 
To  produce  the  seeder  bath  two  solutions  (A 

and  B)  are  prepared.  About  60  kgrs  of  SnCI2  •  2 
H2O  are  dissolved  in  20  liters  of  concentrated 
(37%)  HCI  with  stirring.  It  is  very  important  to 

30  dissolve  the  SnCI2  •  2  H2O  in  concentrated  HCI. 
Under  these  conditions  no  hydrolysis  of  the  Sn- 
salt  takes  place.  When  the  salt  is  totally  dissolved 
more  37%  HCI  is  added  until  a  volume  of  50  liters 
is  reached  (solution  A).  About  1  kgr  of  PdCI2  is 

35  dissolved  in  15  liters  of  37%  HCI.  This  solution  is 
diluted  with  deionized  water  until  a  volume  of  50 
liters  is  reached  (solution  B).  Solution  B  is  added 
slowly  to  solution  A  with  stirring.  The  mixture  is 
boiled  for  two  hours.  After  cooling  down  about  70 

40  grs  of  a  fluorocarbon  surfactant,  like  FC-95  mar- 
keted  under  this  tradename  by  Minnesota  Mining 
and  Manufacturing  Co.  and  consisting  of  a  perf- 
luoro  alkylsufonate,  are  added.  This  solution  can 
be  stored  for  several  months.  To  prepare  the 

45  actual  seeder  bath,  about  130  ml  of  this  solution 
and  about  175  grs  of  NaCI  are  taken  to  a  volume 
of  one  liter  by  adding  deionized  water.  This 
seeder  bath  contains  per  liter  solution  about  80 
grs  of  SnCI2  •  2  H2O,  about  1.2  grs  PdCI2,  about  85 

so  ml  of  37%  HCI,  about  0.09  gr  of  FC-95  and  the 
NaCI.  In  order  to  replenish  the  seeder  bath  after  it 
was  used  for  some  time,  fresh  solution  can  be 
added.  It  was  found  that  the  seeder  bath  works 
satisfactorily  if  the  amount  of  SnCl2  •  H2O  varies 

55  between  80  and  150  grs,  of  PdCI2  between  1.2  grs 
and  2.6,  and  of  37%  HCI  between  85  and  300  ml 
per  liter  of  solution.  It  contains  colloidal  particles 
having  a  nucleus  of  palladium  and  tin  in  the 
weight  ratio  of  1  :3  and  a  shell  of  chloride  ions. 

so  The  surfaces  are  contacted  with  the  colloidal 
solution  at  room  temperature  for  five  minutes. 
However,  the  contact  time  can  vary  between  1 
minute  and  10  minutes. 

The  colloidal  particles,  having  a  shell  of  nega- 
65  tive  chloride  ions,  adheres  by  means  of  electro- 

A  copper  sheet  having  a  roughened  surface  is 
laminated  onto  the  surface  of  the  dielectric  sub- 
strate  by  pressing  the  roughened  surface  of  that 
copper  sheet  against  said  surface.  The  copper  foil 
has  a  thickness  of  about  25.4  urn.  Subsequently 
the  copper  foil  is  completely  etched  off,  prefer- 
ably  by  using  an  aqueous  solution  free  of  com- 
plexing  agents  and  containing  CuCI2  and  HCI.  An 
aqueous  solution  of  persulfate  can  also  be  used 
as  agent.  Apparently  at  this  stage  of  the  process 
anchor  points  for  the  copper  have  developed  at 
the  surface  to  be  plated.  This  anchor  points 
facilitate  the  plating  of  the  copper  afterwards  and 
improve  its  adhesion  to  the  surface. 

If  through-connections  are  formed  in  the  sub- 
strate,  (e.g.,  if  printed  circuits  on  both  sides  of  a 
flat  substrate  have  to  be  connected),  holes  are 
now  drilled  through  the  substrate  preferably  by  a 
laser  beam.  Subsequently  the  holes  are  cleaned 
by  sand  or  vapor  blasting  and  chemically  such  as 
solvent  swelling.  It  is  also  possible  to  produce  the 
holes  prior  to  removing  the  copper  sheet. 

Next  is  a  cleaning  step,  where  the  substrate  is 
preferably  cleaned  for  about  five  minutes  at  a 
temperature  of  between  45°C  and  60°C  with  an 
alkaline  cleaner  consisting  of  a  solution  contain- 
ing  sodium  phosphate  and  sodium  silicate  and 
having  a  pH  value  of  13.  The  cleaner  is  rinsed  off 
with  deionized  water  having  a  temperature  of 
between  45°C  and  60°C. 

In  the  next  step  the  substrate  surface  including 
the  holes  is  treated  with  an  acidic  solution  con- 
taining  a  multifunctional  ionic  copolymer  contain- 
ing  at  least  two  available  cationic  functional 
moities.  The  preferred  ionic  moities  are  quater- 
nary  phosphonium  and  quaternary  ammonium 
groups.  Copolymers  containing  at  least  two 
cationic  moities,  like  for  example  copolymers  of 
polyacrylimide  forming  the  inert  backbone  and 
functionally  active  tetraalkylammonium  com- 
pounds,  are  commercially  available  and  need  not 
be  described  herein  in  any  great  detail.  Multi- 
functional  cationic  copolymers  of  that  type  are 
Reten  210,  and  Reten  220,  available  from  Hercu- 
les,  description  of  which  can  be  found  in  "Water- 
Soluble  polymers",  Bulletin  VC-482A,  Hercules 
Inc.,  Wilmington,  Delaware  19899,  disclosure  of 
which  is  incorporated  herein  by  reference. 

Reten  210  is  in  powder  form  and  is  a  copolymer 
of  acrylamide  and  beta-methacryloxyethyl- 
trimethylammonium  methyl  sulphate  of  which  a 
1%-solution  has  a  Brookfield  viscosity  of 
600—1000  cps.  Reten  220  is  also  in  powder  form 
and  consists  of  the  same  monomers  as  Reten  210 
but  is  1%-solution  has  a  Brookfield  viscosity  of 
800—  1200  cps.  The  molecular  weight  of  the  Reten 
polymers  are  usually  relatively  high  and  vary 
from  about  50,000  to  about  1,000,000  or  more. 
The  quartemary  ammonium  groups  provide  the 
number  of  positive  charges  of  the  polymer. 

In  the  preferred  aspects  of  the  present  inven- 
tion,  the  ionic  copolymer  is  employed  as  a  dilute 
acidic  solution  of  about  0.01  to  about  1%  by 
weight  and  preferably  about  0.05  to  about  0.5% 
by  weight  of  the  copolymer.  The  acid  contained  in 
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the  substrate  is  plated  in  the  first  step  from  about 
1  5  minutes  to  about  30  minutes  and  in  the  second 
plating  step  about  10  hours  to  about  20  hours. 
The  plated  copper  is  between  about  37.5  and  50 

5  |im  thick. 
With  the  inventive  method  a  homogeneous 

coverage  of  all  the  substrate  surface  areas 
exposed  including  the  through-holes  is  achieved. 
The  thickness  of  the  plated  copper  is  essentially 

10  homogeneous  and  its  adhesion  to  the  substrate  is 
excellent.  After  the  plating  the  photoresist  is 
stripped,  preferably  with  methylene  chloride  or  a 
similar  solvent,  and  the  Pd  in  the  areas  ot  plated 
with  copper  is  removed  by  a  treatment  with  a 

15  chlorite  solution. 
The  inventive  method  is  applicable  especially 

for-  producing  copper  circuit  on  substrates  such 
like  thermosetting  and  thermoplastic  resins  and 
of  glass.  The  method  is  especially  useful  for 

20  producing  high  quality  copper  plated  epoxy 
boards  and  cards. 

Another  very  important  application  of  the 
inventive  method  is  its  usage  for  reworking  sub- 
strates  that  have  already  undergone  the  electro- 

25  less  plating  and  eventually  the  soldering,  but 
have  then  been  rejected  due  to  defects.  Such 
defects  may  be  opens  or  plating  avoids,  solder 
defects  and  scratches  on  the  circuitry.  The  prere- 
quisite  for  this  application  is  that  the  substrate  is 

30  structurally  sound.  The  substrates  to  be  reworked 
are  selectively  covered  with  copper  and  some- 
times  also  selectively  with  photoresist  and/or  tin. 
In  the  first  step  of  the  reprocessing  the  photo- 
resist  is  stripped,  preferably  with  methylene 

35  chloride  or  similar  organic  solvents,  and  sub- 
sequently  the  substrates  are  dried.  Then  the 
copper  and,  if  present,  the  tin  are  removed  by 
etching.  Preferably  a  CuCI2/HCI  solution  is  used, 
since  this  agent  etches  copper  and  also  tin.  At  this 

40  stage  the  surface  of  the  substrates  apparently 
exhibit  the  roughness  that  is  produced  in  the 
method  described  above  by  laminating  a  copper 
sheet  with  a  roughened  surface  to  the  substrate 
surface  to  be  plated  and  subsequently  etching  off 

45  the  copper  sheet.  From  this  point  on,  the  repro- 
cessing  steps  are  as  described  above  (i.e.,  rinsing 
with  an  alkaline  solution,  conditioning  the  surface 
with  a  Reten  solution,  seeding  the  surface  with 
palladium/tin  salts  in  a  single  seed  process,  rins- 

50  ing  with  deionized  water,  accelerating  by  remov- 
ing  most  of  the  tin  with  a  8%  HCI  solution, 
forming  a  photoresist  mask  corresponding  to  the 
negative  of  the  desired  circuit  pattern  and  finally 
the  selective  electroless  copper  plating). 

55  The  following  two  examples  serve  to  illustrate 
preferred  embodiments  of  the  inventive  method 
and  are  not  intended  to  limit  the  teachings  as  said 
forth  herein. 

eo  Example  I 
Onto  a  substrate  consisting  of  an  epoxy  resin  a 

25.4  u.m  thick  copper  sheet  having  a  roughened 
surface  is  laminated  by  pressing.  Into  the  etched 
substrate  through-holes  for  producing  vias  later 

65  on  are  laser  or  mechanically  drilled  and  then 

static  attraction-  to  the  dielectric  surface  having 
positive  charges  due  to  the  conditioning  with 
Reten. 

In  the  next  process  step  the  substrates  are 
rinsed  with  deionized  water.  Due  to  the  sudden 
change  of  the  pH  value,  most  of  the  chloride  ions 
are  replaced  by  OH"  ions.  Subsequently  the 
substrates  are  treated  with  8%  HCI,  where  tin  is 
selectively  removed  from  the  substrate  surface. 
This  leaves  enriched  Pd  regions  with  an  increased 
catalytic  effect  in  the  plating  process.  After  the 
HCI  treatment,  the  amount  of  Sn  has  been 
reduced  to  less  than  1  iigr/cm2,  whereas  the 
amount  of  Pd  is  of  the  order  of  3—4  ugrs/cm2. 

After  another  rinse  with  deionized  water  the 
substrates  are  vacuum  dried  in  a  oven  for  30 
minutes  at  a  temperature  of  about  100°C.  In  the 
drying  operation  all  the  water  is  driven  off 
irreversibly  from  the  colloidal  particles,  leaving  a 
shell  of  oxygen  in  the  form  of  insoluble  tin  oxide. 

Onto  the  dried  substrate  surface  a  photoresist 
layer  is  applied,  either  by  spin-coating  or,  prefer- 
ably,  by  laminating  a  photoresist  foil  onto  the 
substrate  surface.  Such  a  foil  is  marketed  by 
DuPont  under  the  type  designation  T-168.  T-168  is 
a  negative  photoresist.  By  exposure  through  an 
appropriate  mask  being  exactly  aligned  to  the 
substrate  and  the  subsequent  developing,  the 
negative  of  the  desired  circuit  pattern  is  produced 
of  the  photoresist  foil.  In  the  areas  where  the 
photoresist  has  been  removed  in  the  develop- 
ment  step  the  catalized  regions  of  the  substrate 
surface  are  exposed.  The  photoresist  process  has 
no  detrimental  effect  on  the  catalized  surfaces 
including  the  through-holes.  Next  copper  is 
plated  by  electroless  plating  onto  the  exposed 
surface  areas.  The  plating  is  done  in  two  steps 
differing  in  the  composition  of  the  baths  used  and 
in  the  duration  of  the  step. 

Both  baths  contain  in  one  liter  of  solution  about 
8  to  about  10  grams  copper  sulphate,  about  35  to 
about  55  grams  ethylene  diamine  tetraacetic  acid 
(EDTA),  about  2  ml  to  about  3  ml  formaldehyde 
and  .02  to  about  .03  gram  of  a  surfactant.  The 
surfactant  resists  the  wetting  surface  to  be 
coated.  A  satisfactory  surfactant  is,  for  instance, 
an  organic  phosphate  ester  available  unter  the 
trade  designation  Gafac  RE-610.  The  preferred  pH 
value  of  the  electroless  plating  bath  is  between 
11.6  and  11.8  measured  at  a  temperature  of  25°C. 
The  bath  used  in  the  first  plating  step  contains  no 
cyanide  and  the  oxygen  content  is  kept  below  2 
ppm.  No  gas  is  bubbling  through  this  bath.  CN" 
.and  oxygen  form  soluble,  complex  ions  with  Pd. 

The  bath  used  in  the  second  plating  step  con- 
tains  about  10  to  about  20  ppm  cyanide.  Its 
oxygen  content  is  about  3  ppm  which  is  achieved 
by  bubbling  air  through  the  bath.  It  is  not 
necessary  to  remove  the  substrates  from  the  first 
bath  and  put  it  in  the  second.  It  is  also  possible  to 
transform  the  first  bath  into  the  second  by  adding 
sodium  cyanide  and  bubbling  air  through  the 
bath  after  the  first  plating  period.  The  plating 
takes  place  at  a  temperature  between  70°C  and 
80°C  and  preferably  between  70°C  and  75°C  where 
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with  the'.treating  of  the  substrate  in  an  alkaline 
cleaner.  The  plated  copper  produced  in  this 
example  had  equally  favourable  properties  as  the 
one  produced  in  Example  I. 

5 
Claims 

1.  Method  for  selectively  metallizing  surfaces  of 
dielectric,  non-conductive  substrates,  where  on 

m  the  surface  a  copper  sheet  is  laminated  and 
subsequently  removed  by  etching,  where  the 
surface  to  be  plated  is  activated  by  treating  with 
Pd  and  Sn  salts,  covered  by  a  photoresist  pattern 
corresponding  to  the  negative  of  the  desired 

15  copper  pattern  and  then  electrolessly  plated  with 
copper,  characterized  in  that 

as  said  copper  sheet  one  having  a  roughened 
surface  is  selected, 

that  said  copper  sheet  is  laminated  to  said  non- 
20  conductive  substrate  surface  in  such  a  way  that 

said  surface  of  said  copper  sheet  contacts  said 
substrate  surface, 

that  prior  to  said  activation  the  etched  surface  is 
conditioned  by  contacting  the  surface  with  an 

25  acidic  solution  containing  a  multifunctional 
cationic  group  containing  at  least  two  available 
ionic  moities, 

that  the  conditioned  surface  is  activated  with 
particles  of  palladium/stannous  chloride; 

30  that  after  the  activation  the  activated  surface  is 
rinsed  with  deionized  water,  treated  with  an 
aqueous  solution  of  HCI,  again  rinsed  with 
deionized  water,  and  dried  at  a  temperature 
between  60°C  and  100°C, 

35  that  for  electrolessly  plating  said  activated  sur- 
face  is  brought  into  contact  for  a  period  from 
about  15  minutes  to  about  30  minutes  with  a  first 
plating  bath  containing  copper  sulphate,  a  com- 
plexing  agent,  formaldehyde,  a  surfactant  and  an 

40  oxygen  content  of  less  than  2  ppm  and  then  for  a 
period  from  about  10  hours  to  about  20  hours 
with  a  second  plating  bath  differing  from  the  first 
plating  bath  by  an  increased  oxygen  content  of 
about  3  ppm  to  about  4  ppm  and  a  NaCN-content 

45  of  10  ppm  to  20  ppm. 
2.  Method  according  to  claim  1,  wherein  said 

substrate  consists  of  a  thermosetting  or  thermo- 
plastic  resin  or  of  a  glass. 

3.  Method  according  to  claim  1  or  2,  wherein 
so  the  etched  surface  is  conditioned  by  bringing  the 

surface  into  contact  with  an  acidic  solution  con- 
taining  multifunctional  copolymers  of  polyacry- 
lamide  forming  the  inert  backbone  and  func- 
tionally  active  tetraalkylammonium  or 

55  quarternary  phosphonium  compounds. 
4.  Method  according  to  claim  3,  wherein  the 

acidic  solution  contains  a  copolymer  of  acryl- 
amide  and  p-methacryloxyethyltrimethy- 
lammonium  methyl  sulphate. 

eo  5.  Method  according  to  claim  3  or  4,  wherein 
the  acidic  solution  of  the  copolymer  is  about  .5% 
and  has  a  pH  value  of  between  about  0  and  about 
3. 

6.  Method  according  to  any  one  of  claims  1  to  5, 
65  wherein  the  conditioned  surface  is  activated  with 

cleaned  by  sand  or  vapor  blasting.  The  substrate 
is  treated  with  an  alkaline  cleaner  consisting  of  a 
solution  containing  sodium  phosphate  and 
sodium  silicate  and  having  a  pH  value  of  about  13. 
The  substrate  is  rinsed  with  deionized  water  at  a 
temperature  of  about  50°C  for  two  minutes.  Sub- 
sequently  the  substrate  is  immersed  for  two 
minutes  in  a  .05%  solution  of  Reten  210  in  2% 
H2SO4  having  a  pH  value  of  1.  After  another  rinse 
in  warm  deionized  water  the  substrate  is 
immersed  in  a  seeder  bath  containing  per  liter  of 
solution  about  1  .2  grams  of  PdCI2,  about  80  grams 
of  SnCI2  •  2  H20,  about  85  ml  37%  HCI,  about  0.09 
gram  of  FC-95  and  about  175  grams  of  NaCI  with 
the  rest  being  water.  The  solution  is  prepared  as 
described  above.  The  substrate  is  immersed  in 
the  seeding  bath  that  has  room  temperature  for 
3—5  minutes.  Subsequently  the  substrate  is 
rinsed  in  deionized  water,  treated  with  8%  HCI  at 
room  temperature  for  10  minutes,  rinsed  with 
deionized  water  for  3  minutes  at  room  tempera- 
ture  and  then  vacuum-dried  for  30  minutes  at 
100°C. 

Onto  the  dried  substrate  a  layer  of  T-168  photo- 
resist  is  laminated.  An  illumination  mask,  the 
masked  area  of  which  correspond  to  the  negative 
of  the  desired  circuit  pattern,  is  aligned  to  the 
substrate  and  then  the  substrate  is  irradiated 
through  the  mask.  It  follows  the  developing  with  a 
trichloroethane-based  developer,  whereby  the 
seeded  areas  of  the  substrate  to  be  plated  are 
exposed. 

Next  the  exposed  areas  of  the  substrate  are 
electrolessly  copper  plated.  There  the  substrate  is 
first  immersed  for  about  30  minutes  in  a  bath 
having  a  temperature  of  72±2°C  and  containing 
per  liter  of  solution  8—10  grams  of  CuS04,  35—55 
grams  of  EDTA,  .1  gram  of  GAFAC  wetting  agent, 
2—3  ml  formaldehyde  and  less  than  2  ppm  of 
oxygen  with  the  rest  being  water.  The  bath  has  a 
pH  value  of  11.7  (measured  at  25°C). 

Then  the  substrate  is  immersed  in  a  second 
bath  that  has  the  same  composition  as  the  first 
bath  except  that  its  oxygen  content  is  3  ppm  and 
that  it  contains  10  —  20  ppm  cyanide.  In  this  bath, 
that  has  also  a  temperature  of  72±2CC  the  sub- 
strate  remains  15  hours.  The  thickness  of  the 
plated  copper  is  about  50.8  urn.  Finally  the  photo- 
resist  mask  is  stripped  with  methylene  chloride. 
The  visual  impression  of  the  plated  copper  was 
excellent.  All  the  exposed  areas  of  the  substrate 
including  the  through-holes  were  covered  by  a 
continuous  copper  film,  the  thickness  of  which  is 
essentially  homogeneous.  It  also  has  a  very  good 
adhesion. 

Example  II 
An  epoxy  substrate  having  undergone  the 

selective  electroless  plating  still  being  covered 
with  the  photoresist  mask  and  having  been 
rejected  due  to  defects  is  immersed  in  methylene 
chloride  and  then  dried.  The  copper  on  the  sub- 
strate  is  subsequently  removed  with  a  copper 
chloride/HCI  solution.  The  process  steps  are  iden- 
tical  with  the  process  steps  in  Example  I  starting 
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dem  Negativ  des  jeweiligen  Kupfermusters 
bedeckt  und  anschlielSend  stromios  mit  Kupfer 
plattiert  wird,  dadurch  gekennzeichnet,  dalS 

ein  Kupferblatt  mit  aufgerauhter  Oberflache 
5  gewahlt  wird, 

dal5  das  Kupferbiatt  auf  die  Oberflache  des 
nicht  leitfahigen  Substrats  auf  solche  Weise  lami- 
nert  wird,  da(5  die  genannte  Oberflache  die  Sub- 
stratoberflache  kontaktiert, 

io  daft  vor  dem  Aktivieren  die  geatzte  Oberflache 
dadurch  vorbehandelt  wird,  da(J  sie  mit  einer 
sauren  Losung  kontaktiert  wird,  welche  eine  mul- 
tifunktionale  kationische  Gruppe  mit  zumindest 
zwei  verfugbaren  ionischen  Anteilen  enthalt, 

15  da(5  die  vorbehandelte  Oberflache  mit  Partikeln 
aus  Palladium/Zinndichlorid  aktiviert  wird; 

da(5  nach  dem  Aktivieren  die  aktivierte  Oberfla- 
che  mit  deionisertem  Wasser  gespiilt,  mit  einer 
wassrigen  Losung  von  HCI  bearbeitet,  erneut  mit 

20  deionisertem  Wasser  gespiilt  und  bei  einer  Tem- 
peratur  zwischen  60°C  und  100°C  getrocknet  wird, 

da(J  fiir  das  stromlose  Plattieren  die  aktivierte 
Oberflache  wahrend  ca.  15  bis  30  Minuten  mit 
einem  ersten  Plattierungsbad,  welches  Kupfersul- 

25  fat,  einen  Komplexbildner,  Formaldehyd,  ein 
oberflachenaktives  Mittel  sowie  einen  Sauerstoff- 
gehalt  von  weniger  als  2  ppm  enthalt,  kontaktiert 
wird  und  anschlielSend  wahrend  ca.  10  bis  ca.  20 
Stunden  mit  einem  zweiten  Plattierungsbad,  das 

30  sich  von  ersten  durch  einen  erhohten  Sauerstoff- 
gehalt  von  ca.  3  ppm  bis  ca.  4  ppm  und  einem 
NaCN-Gehaltvon  10  ppm  bis  20  ppm  unterschei- 
det. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  das 
35  Substrat  aus  einem  warmehartbaren  oder  ther- 

moplastischen  Harz  oder  aus  Glas  besteht. 
3.  Verfahren  nach  Anspruch  1  oder  2,  bei  dem 

die  geatzte  Oberflache  dadurch  vorbehandelt 
wird,  daS  sie  mit  einer  sauren  Losung  kontaktiert 

40  wird,  welche  multifunktionale  Kopolymere  von 
Polyakrylamid,  welches  das  inerte  Ruckgrat  bil- 
det,  und  von  funktional  aktiven  Tetraalkylammo- 
nium-  oder  quarternaren  Phosphoniumverbin- 
dungen  enthalt. 

45  4.  Verfahren  nach  Anspruch  3,  bei  dem  die 
saure  Losung  ein  Kopolymer  von  Akrylamid  und 
IS-Methakryloxyethyltrimethylammonium- 
Methylsulfat  enthalt. 

5.  Verfahren  nach  Anspruch  3  oder  4,  bei  dem 
so  die  saure  Losung  an  Kopolymer  ca..5%ig  ist  und 

einen  pH-Wert  zwischen  ca.  0  und  ca.  3  hat. 
6.  Verfahren  nach  einem  der  Anspriiche  1  bis  5, 

bei  dem  die  vorbehandelte  Oberflache  mit  einer 
kolloidalen  Losung  aus  einer  Mischung  aktiviert 

55  wird,  die  dadurch  gebildet  wird,  dalS  eine  Losung 
von  SnCI2  •  2  H2O  in  37%  HCI  sowie  eine  Losung 
von  PdCI2  in  verdiinnter  HCI  gemischt  und  zwei 
Stunden  gekocht  werden  und  dann  ein  oberfla- 
chenaktives  Mittel  hinzugefiigt  wird,  und  die  pro 

60  Liter  Losung  ca.  600  g  SnCI2  •  2  H2O,  ca.  10  g 
PdCI2,  ca.  650  ml  37%  HCI  und  0/7  g  eines 
oberflachenaktiven  Mittels  enthalt,  wobei  die  kol- 
loidale  Losung  hergestellt  wird,  indem  bestimmte 
Menge  der  Mischung  mit  deionisertem  Wasser 

65  verdunnt  werden,  wobei  die  kolloidale  Losung 

a  colloidal  solution  prepared  from  a  mixture 
formed  by  mixing  a  solution  of  SnCI2  •  2  H20  in 
37%  HCI  and  a  solution  of  PdCI2  in  diluted  HCI, 
boiling  for  two  hours  and  adding  a  surfactant  and 
containing  per  liter  of  solution  about  600  grs  of 
SnCI2  •  2  H2O,  about  10  grs  of  PdCI2,  about  650  ml 
of  37%  HCI  and  0.7  gr  of  a  surfactant,  by  diluting 
fixed  amounts  of  said  mixture  with  deionized 
water,  the  colloidal  solution  containing  per  liter 
1.2  to  2.25  grams  of  PdCI2,  80  to  150  grams  of 
SnCI2  •  2  H20,  80  to  1  60  ml  of  37%  HCI  and  0.09  to 
0.16  gram  of  the  surfactant. 

7.  Method  according  to  any  one  of  claims  1  to  4, 
wherein  the  conditioned  surface  is  activated  by 
contacting  it  with  a  solution  containing  per  liter  of 
solution  about  1  .2  grams  of  PdCI2,  about  80  grams 
of  SnCI2  ■  2  H2O,  about  85  ml  of  37%  HCI  and 
about  0.1  gram  of  a  surfactant, 

wherein  said  aqueous  solution  of  HCI  is  made 
8%, 

wherein  said  activated  and  rinsed  substrate  is 
vacuum-dried  at  about  100°C  for  30  minutes,  and 

wherein  the  activated  surface  of  said  substrate 
being  covered  with  a  photoresist  pattern  is  plated 
by  bringing  the  surface  first  into  contact  for  about 
30  minutes  with  a  plating  bath  containing: 

dissolved  O2 
copper  sulphate 
EDTA 
HCHO  . 
surfactant 

1.0  —  1.5  ppm 
8—10  grams/liter 
35  —  55  grams/liter 
2—3  ml/liter 
.15%;  and 

then  for  about  15  hours  with  a  plating  bath 
containing: 

dissolved  O2 
copper  sulphate 
EDTA 
NaCN 
HCHO 
surfactant 

3  ppm 
8—10  grams/liter 
35  —  55  grams/liter 
15  —  20  ppm 
2—3  ml/liter 
.15%. 

8.  Method  according  to  any  one  of  claims  1  to  7, 
wherein  prior  to  the  conditioning  of  the  surface, 
holes  are  drilled  into  the  substrate. 

9.  Process  for  reworking  substrates  which  have 
been  electrolessly  copper  plated  and  sub- 
sequently  rejected  due  to  failures  characterized  in 
that  after  stripping  of  any  masking  materials  and 
etching  off  all  the  copper  from  the  non-conductive 
substrate  surface  the  method  according  to  any 
one  of  claims  1  to  8  is  performed  from  the  step  of 
conditioning  the  etched  non-conductive  surface 
on. 

Patentanspriiche 

1.  Verfahren  zum  selektiven  Metallisieren  von 
Oberflachen  dielektrischer  nicht  leitfahiger  Sub- 
strate,  wobei  auf  die  Oberflache  ejn  Kupferblatt 
laminiert  und  anschlielSend  durch  Atzen  entfernt 
wird,  und  wobei  die  zu  plattierende  Oberflache 
durch  Bearbeitung  mit  Pd-  und  Sn-Salzen  akti- 
viert,  mit  einem  Photoresistmuster  entsprechend 
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surface  de  la  feuille  de  cuivre  soit  en  contact  avec 
la  surface  du  substrat;  en  ce  qu'avant  I'activation, 
la  surface  decapee,  est  preparee  en  la  mettant  en 
contact  avec  une  solution  acide,  contenant  un 

5  compose  cationique  polyfonctionnel,  comportant 
au  moins  deux  groupes  ioniques  disponibles;  en 
ce  que  la  surface  preparee,  est  activee  avec  des 
particules  de  chlorures  de  palladium  et  stanneux; 
en  ce  qu'apres  I'activation,  la  surface  activee  est 

io  rincee  avec  de  I'eau  desionisee,  traitee  avec  une 
solution  aqueuse  de  HCI,  ensuite  rincee  avec  de 
I'eau  desionisee  et  sechee  a  une  temperature  de 
60°C  a  100°C;  en  ce  que  pour  effectuer  le  depot 
sans  electrolyse,  la  surface  activee  est  mise  en 

15  contact,  pendant  environ  15  minutes  a  environ  30 
minutes,  avec  un  premier  bain  de  depot,  conte- 
nant  du  sulfate  de  cuivre,  un  agent  complexant, 
du  formaldehyde,  un  tensioactif  et  ayant  une 
teneur  en  oxygene  inferieure  a  2  ppm,  et  ensuite 

20  pendant  une  periode  d'environ  10  heures  a  envi- 
ron  20  heures,  avec  un  deuxieme  bain  de  depot 
qui  differe  du  premier  bain  de  depot  par  une 
teneur  en  oxygene  accrue  d'environ  3  ppm  a 
environ  4  ppm,  et  une  teneur  en  NaCN,  de  10  ppm 

25  a  20  ppm. 
2.  Procede  selon  la  revendication  1,  dans  lequel 

le  substrat  consiste  en  une  resine  thermodurcis- 
sable  ou  thermoplastique,  ou  en  verre. 

3.  Procede  selon  la  revendication  1  ou  2,  dans 
30  lequel  la  surface  decapee,  est  preparee  en  met- 

tant  en  contact  la  surface  avec  une  solution  acide 
contenant  des  copolymeres  polyfonctionnels  de 
polyacrylamide,  formant  le  squelette  inert  et  des 
composes  fonctionnels  actifs  derives  de  tetraalky- 

35  lammonium  ou  de  phosphonium  quaternaire. 
4.  Procede  selon  la  revendication  3,  dans  lequel 

la  solution  acide,  contient  un  copolymere  d'acry- 
lamide  ainsi  que  du  methylsulfate  de  (3-methacry- 
loxyethyltrimethylammonium. 

40  5.  Procede  selon  la  revendication  3  ou  4,  dans 
lequel  la  solution  acide  du  copolymere,  a  une 
concentration  d'environ  0,5%  et  un  pH  d'environ 
0  a  environ  3. 

6.  Procede  selon  I'une  quelconque  des  revendi- 
45  cations  1  a  5,  dans  lequel  la  surface  preparee,  est 

activee  avec  une  solution  colloi'dale  preparee  a 
partir  d'un  melange  forme  en  melangeant  une 
solution  de  SnCI2  •  2  H2O  dans  HCI  a  37%,  et  une 
solution  de  PdCI2  dans  HCI  dilue,  en  chauffant  a 

so  ebullition  pendant  deux  heures  et  en  ajoutant  un 
tensioactif,  et  contenant,  par  litre  de  solution, 
environ  600  g  de  SnCI2  •  2  H2O,  environ  10  g  de 
PdCI2,  environ  650  ml  d'HCI  a  37%  et  0,7  g  d'un 
tensioactif,  en  diluant  des  quantites  determinees 

55  dudit  melange  avec  de  I'eau  desionisee,  la  solu- 
tion  colloTdale  contenant,  par  litre,  de  1,2  a  2,25  g 
de  PdCl2,  de  80  a  150  g  de  SnCI2  •  2  H2O,  de  80  a 
160  ml  d'HCI  a  37%,  et  de  0,09  a  0,16  g  du 
tensioactif. 

60  7.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  4,  dans  lequel  la  surface  preparee,  est 
activee  en  la  mettant  en  contact  avec  une  solu- 
tion,  contenant  par  litre  de  solution  environ  1,2  g 
de  PdCI2,  environ  80  g  de  SnCI2  •  2  H2O,  environ 

65  85  ml  d'HCI  a  37%  et  environ  0,1  g  d'un  tensioac- 

pro  Liter  1,2  bis  2,25  g  PdCI2,  80  bis  150  g  SnCI2  •  2 
H2O,  80  bis  160  ml  37%  HCI  und  0,09  bis  0,16  g 
des  oberflachenaktiven  Mittels  enthalt. 

7.  Verfahren  nach  einem  der  Anspriiche  1  bis  4, 
bei  dem  die  vorbehandelte  Oberflache  dadurch 
aktiviert  wird,  dalS  sie  mit  einer  Losung  kontaktiert 
wird,  welche  pro  Liter  Losung  ca.  1,2  g  PdCI2,  ca. 
80  g  SnCI2  •  2  H2O,  ca.  85  ml  37%  HCI  und  ca.  0,1  g 
eines  oberflachenaktiven  Mittels  enthalt, 

wobei  die  genannte  wassrige  Losung  an  HCI 
8%ig  ist, 

wobei  das  aktivierte  und  gespiilte  Substrat  bei 
ca.  100°C  wahrend  30  Minuten  vakuumgetrocknet 
wird,  und 

wobei  die  aktivierte  Oberflache  des  mit  einem 
Photoresistmuster  bedeckten  Substrats  dadurch 
plattiert  wird,  dalS  sie  zuerst  wahrend  ca.  30 
Minuten  mit  einem  folgendes  enthaltenden  Plat- 
tierbad  kontaktiert  wird: 

1.0  —  1.5  ppm 
8—10  g/Liter 
35—55  g/Liter 
2—3  ml/Liter 
.15%;  und 

gelostes  O2 
Kupfersulfat 
EDTA 
HCHO 
oberfl.  akt.  Mittel 

anschliefcend  wahrend  ca.  15  Stunden  mit  einem 
folgendes  enthaltenden  Plattierbad: 

3  ppm 
8—1  0  g/Liter 
35—55  g/Liter 
15—20  ppm 
2—3  ml/Liter 
.15%. 

gelostes  O2 
Kupfersulfat 
EDTA 
NaCN 
HCHO 
oberfl.  akt.  Mittel 

8.  Verfahren  nach  einem  der  Anspriiche  1  bis  7, 
bei  dem  vor  dem  Baufschlagen  der  Oberflache 
Locher  in  das  Substrat  gebohrt  werden. 

9.  Verfahren  zum  Nachbearbeiten  von  Substra- 
ten,  die  stromlos  mit  Kupfer  plattiert  und 
anschliessend  aufgrund  von  Fehlern  ausgeson- 
dert-wurden,  dadurch  gekennzeichnet,  dalS  nach 
dem  Entfernen  aller  Maskenmaterialien  und  dem 
Abatzen  des  gesamten  Kupfers  von  der  Oberfla- 
che  des  nicht  leitfahigen  Substrats  das  Verfahren 
nach  einem  der  Anspruche  1  bis  8  ausgefiihrt 
wird,  beginnend  mit  dem  Schritt  der  Vorbehand- 
lung  der  geatzten  nicht  leitfahigen  Oberflache. 

Revendications 

1.  Procede  de  metallisation  selective  en  surface 
de  substrats  dielectriques  non-conducteurs,  sur- 
face  sur  laquelle  une  feuille  de  cuivre  est  stratifiee 
et  ensuite  eliminee  par  decapage,  dans  lequel  la 
surface  destinee  a  etre  revetue,  est  activee  par 
traitement  avec  des  sels  de  palladium  et  d'etain, 
couverte  d'un  dessin  du  photoresist  correspon- 
dant  au  negatif  du  dessin  de  cuivre  requis,  et 
ensuite  revetue  de  cuivre  sans  electrolyse, 
caracterise  en  ce  que  Ton  choisit  une  feuille  de 
cuivre  ayant  une  surface  rugueuse;  en  ce  que  la 
feuille  de  cuivre  est  stratifiee  sur  la  surface  du 
substrat  non-conducteur  de  telle  fagon  que  la 
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3  ppm 
8  a  10  g/l 

•35  a  55  g/l 
15  a  20  ppm 
2  a  3  ml/l 
0,15%. 

tif,  dans  lequel  ladite  solution  aqueuse  de  HCI  est 
montee  a  8%,  dans  lequel  le  substrat  active  est 
rince,  et  seche  sous  vide  a  une  temperature 
d'environ  100°C  pendant  30  minutes,  et  dans 
iequel  la  surface  activee  du  substrat,  couverte 
d'un  dessin  de  photoresist,  est  revetue  en  mettant 
d'abord  la  surface  en  contact  pendant  environ  30 
minutes,  avec  un  brain  de  depot,  contenant: 

02  dissous 
Sulfate  de  cuivre 
EDTA 
NaCN 
HCHO 
Tensioactif 

8.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  7,  dans  lequel,  avant  de  preparer  la 
surface,  on  forme  des  trous  dans  le  substrat. 

9.  Procede  de  recyclage  de  substrats  qui  ont  ete 
revetus  de  cuivre  sans  electrolyse  et  ensuite 
rejetes  en  raison  de  defauts,  caracterise  en  ce 
qu'apres  elimination  de  tout  materiau  de  mas- 
quage  et  elimination  par  decapage  de  tout  le 
cuivre  present  sur  la  surface  du  substrat  non- 
conducteur,  on  met  en  oeuvre  le  procede  selon 
I'une  quelconque  des  revendications  1  a  8  a  partir 
de  I'etape  de  preparation  de  la  surface  non- 
conductrice  decapee. 

1,0  a  1,5  ppm 
8  a  10  g/l 
35  a  55  g/l 
2  a  3  ml/l 
0,15%;  et 

O2  dissous 
Sulfate  de  cuivre 
EDTA 
HCHO 
Tensioactif 

w 

15 
ensuite  pendant  environ  15  heures,  avec  un  bain 
de  depot,  contenant: 
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