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dioxide  as  a  release  agent  is  coated  with  copper 
first  by  sputtering  and  subsequently  by  elec- 
trodeposition  to  achieve  a  dendritic  or  nodular 
structure  for  bonding  to  resin-impregnated  base 

5  material  in  a  laminating  press.  After  cooling  and 
removal  from  the  press,  the  press  plate  is  stripped 
from  the  laminate. 

What  is  desired  is  a  method  by  which  thin 
copper  layers  of  3  microns  and  upwards  can  be 

10  successfully  and  economically  laminated  to 
dielectric  base  materials  with  great  reliability. 

Disclosure  of  the  invention 
The  present  invention  provides  in  a  first  aspect 

15  a  process  for  producing  copper-clad  dielectric 
boards,  comprising  the  sequential  steps  of  (a) 
depositing  a  first  layer  of  copper  substantially  free 
of  micro-pores  directly  on  a  polished  surface  of  a 
flat  metallic  press  plate,  the  polished  surface 

20  having  a  uniform  finish  of  a  surface  roughness 
not  exceeding  0.2  urn  centre  line  average,  prefer- 
ably  not  exceeding  0.1  urn;  (b)  depositing  on  the 
first  copper  layer  a  second  copper  layer  with  a 
matte  surface  of  copper  of  dendritic  structure;  (c) 

25  bonding  the  matte  surface  to  a  dielectric  material 
while  applying  heat  and  pressure  to  the  press 
plate  and  the  dielectric  material  in  a  laminating 
press  and  subsequently  allowing  the  press  to 
cool,  the  forces  generated  at  the  interface  of  the 

30  press  plate  and  the  first  copper  layer,  owing  to  the 
penetration  of  the  dielectric  material  into  the 
dendritic  structure  under  heat  and  pressure  and 
the  subsequent  cooling  of  the  dielectric  material, 
being  sufficient  to  overcome  the  adhesion  of  the 

35  first  copper  layer  to  the  polished  surface  of  the 
press  plate  and  thereby  to  cause  the  copper  layer 
to  be  detached  from  the  press  plate;  and  (d) 
removing  the  resulting  copper-clad  dielectric 
board  from  the  press  and  separating  it  from  the 

40  press  plate. 
The  press  plate  may  then  be  returned  to  step 

(a),  repeating  steps  (a)  to  (d). 
One  or  both  of  the  surfaces  of  the  press  plate 

may  be  used. 
45  According  to  a  second  aspect  of  the  invention  a 

flat  metallic  press  plate  as  defined  in  claim  8  is 
provided.- 

Best  mode  for  carrying  out  the  invention 
so  In  the  preferred  process  the  press  plate  is  1  .5  to 

3  mm  thick  and  is  made  of  stainless  steel, 
titanium  or  chromium-plated  steel.  The  press 
plate  is  polished  by  an  abrasive  brush  or  spray  to 
provide  a  uniform  finish  of  a  surface  roughness 

55  not  exceeding  0.2  |im  (preferably  0.1  urn)  centre 
line  average  (C.L.A.). 

After  polishing,  all  traces  of  abrasive  and  pro- 
ducts  of  abrasion  are  removed  by  washing. 

The  polished  press  plate  is  immersed  in  a 
60  copper  plating  bath  vertically  disposed  and  paral- 

lel  to  a  suitable  anode  where  it  is  rendered 
cathodic.  A  current  is  applied  so  as  to  plate  on  the 
press  plate  a  fine  grain  copper  deposit  sub- 
stantially  free  of  micro-pores.  The  so  plated  press 

65  plate  is  removed  from  the  bath,  washed,  and 

Description 

Technical  field 
This  invention  relates  to  a  process  for  produc- 

ing  copper-clad  dielectric  boards  and  to  material 
for  use  in  such  a  process. 

Background  art 
The  background  to  the  invention  is  as  follows. 

Copper  clad  laminates  are  at  present  manufac- 
tured  by  taking  copper  foil  produced  generally  in 
accordance  with  the  teaching  of  U.S.  Patent 
3  674  656,  laying  it  on  top  of  one  or  more  sheets 
of  partially  cured  resin  impregnated  base 
material,  and  placing  the  two  materials  between 
press  plates  on  a  laminating  press.  Under  heat 
and  pressure  the  partially  cured  resin  adheres  to 
the  copper  foil  so  that,  when  removed  from  the 
press,  the  two  materials  are  firmly  bonded 
together. 

Such  copper  foil  as  is  used  in  this  process  is 
available  in  unsupported  form  in  a  thickness 
range  of  9  urn  upwards  to  in  excess  of  105  um. 
Since  such  foil  is  frequently  in  excess  of  1  metre 
wide,  handling  sheets  of  it  can  be  difficult  and, 
particularly  in  thicknesses  between  9  and  20  um,  a 
great  deal  of  scrap  is  generated  in  the  laying  up 
process.  In  order  to  preserve  the  surface  quality  of 
the  laminate  great  care  has  to  be  taken  to  exclude 
all  dust  particles  from  between  the  surface  of  the 
copper  foil  and  the  press  plates,  which  are  used  to 
separate  the  laminates  in  the  press  during  manu- 
facture. 

In  order  to  facilitate  the  handling  of  thin  copper 
foils  it  has  been  proposed  to  manufacture  such 
materials  by  continuously  depositing  such  copper 
onto  a  carrier  foil  of  aluminium  or  chromium- 
plated  copper  and  processes  for  so  doing  are 
disclosed  in  U.S.  Patent  4  113  576  and  U.K.  Patent 
Specifications  1  460  849,  1  458  260,  and 
1  458  259.  In  practice  foils  produced  by  these 
techniques  are  costly  and  unreliable  and  have 
found  little  favour  in  the  industry. 

U.S.  Patent  3  984  598  describes  a  process  in 
which  a  stainless  steel  press  plate  known  as  a  caul 
plate  is  coated  with  a  silane  as  a  release  agent  and 
is  then  electroplated  with  copper.  The  exposed 
surface  of  the  copper  is  then  oxidised  and  treated 
with  a  silane  as  a  bonding  agent.  The  copper-clad 
caul  plate  is  then  laminated  to  resin-impregnated 
base  material  in  a  laminating  press.  After  the 
laminate  is  removed  from  the  press,  the  caul  plate 
is  removed  from  the  copper-clad  dielectric  board 
which  has  been  produced.  The  copper  coating  is 
found  to  have  a  variable  thickness  of  about  5  to  12 
urn. 

It  is  notoriously  difficult  to  uniformly  electro- 
plate  a  surface  provided  with  an  organic  parting 
layer  such  as  silane.  As  a  result,  the  deposit  will 
suffer  from  porosity.  During  laminating,  the  resin 
will  therefore  seep  through  the  pores,  both  caus- 
ing  adherence  to  the  caul  plate  and  contaminating 
the  surface  of  the  laminate. 

G&—  A—  2  082  632  describes  a  process  in  which 
a  stainless  steel  press  plate  coated  with  silicon 
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high  current  densities  required  to  achieve 
economical  levels  of  production,  always  pose 
difficulties  in  maintaining  control  of  the  nuclea- 
tion  sites  of  the  copper  at  the  start  of  the  plating 
process.  Micro-contamination  of  the  drum  sur- 
face  or  the  solution  can  result  in  intercrystalline 
porosity  which  permits  resin  bleed  through  if 
such  material  is  laminated.  Rigorous  testing  is 
carried  out  by  the  foil  producer  and  laminators  so 
that  the  high  standards  required  result  in  high 
scrap  levels  in  the  industry.  The  production  of  foil 
in  a  multi-stage  sheet-by-sheet  process  as  now 
proposed  allows  the  copper  core  to  be  plated  at 
high  speed  from  a  similar  bath  to  that  used  in 
typical  drum  foil  processes,  but  the  nucleation 
site  problem  is  avoided  by  plating  this  layer  after 
a  first  strike.  The  near-neutral  pyrophosphate 
bath  also  assists  in  obtaining  an  oxide  free  sur- 
face  on  the  finished  laminate. 

Even  if  a  few  micro-pores  are  present  in  the 
copper  plated  on  the  press  plate,  resin  bleed- 
through  is  effectively  prevented  because  there  is 
no  space  between  the  copper  and  the  press  plate 
into  which  the  air  entrapped  in  the  micro-pores 
can  escape,  so  that  the  resin  cannot  even  enter 
the  micro-pores. 

Example 
A  press  plate  consisting  of  a  sheet  of  titanium  2 

mm  thick  was  polished  to  provide  a  uniform 
surface  of  between  0.1  and  0.2  urn  C.LA.  The 
polished'  sheet  was  placed  in  a  plating  tank 
containing  copper  cyanide  solution  and  plated  as 
described  in  Table  1  below. 

placed  in  a  strong  copper  sulphate  bath,  again 
vertically  and  parallel  to  an  anode.  By  controlling 
the  conditions  in  this  bath  a  further  copper  layer  is 
deposited  in  such  a  way  as  to  cause  a  somewhat 
coarser  crystalline  layer  to  be  deposited  on  the 
fine  grain  deposit  already  present. 

Subsequent  plating  in  further  copper  baths 
under  controlled  conditions  can  be  carried  out  to 
create  a  microcrystailine  dendritic  structure  which 
has  a  high  surface  area  suitable  for  bonding  to 
typical  dielectric  base  materials.  When  the  plating 
sequence  is  complete  the  copper  plated  press 
plate  is  washed,  passivated  in  weak  chromic  acid, 
washed  again,  and  dried. 

This  plate  is  then  taken  to  a  laminating  press 
and  laid  on  top  of  suitable  base  material  such  as 
epoxy  resin  impregnated  glass  cloth.  When  the 
laminating  press  is  closed  and  heat  is  applied,  the 
resin  in  the  base  material  is  forced  into  the 
microcrystailine  dendritic  structure  of  the  copper. 
During  the  subsequent  cooling  of  the  resin  there 
is  created  a  sufficient  force  to  disturb  the 
adhesion  between  the  copper  and  the  carrier 
plate  so  that  when  the  press  is  opened  it  will  be 
found  that  the  copper  layer  is  completely 
detached  from  the  carrier  plate  and  is  firmly 
adherent  to  the  base.  If  the  plating  conditions  in 
the  first  bath  are  properly  related  to  the  surface 
texture  of  the  carrier  piate,  the  detachment  of  the 
copper  happens  so  cleanly  that  the  plate  can 
immediately  be  passed  through  the  plating  cycle 
again. 

Such  a  method  of  making  laminates  avoids 
completely  the  hazard  of  reeling  and  unreeling 
rolls  of  copper  foil,  eliminates  the  common 
problems  of  surface  defects  on  finished 
laminates,  and  because  of  the  fine  crystal  deposit 
of  the  first  layer  eliminates  the  problems  of 
porosity  commonly  to  be  found  in  electroformed 
copper  foil.  Use  can  be  made  of  polished  caul 
plates  which  have  previously  been  used  in  a 
conventional  laminating  process. 

The  total  thickness  of  copper  on  the  press  plate 
is  preferably  3  to  12  urn,  more  preferably  about  5 
urn. 

The  first  copper  layer  deposited  on  the  press 
plate  can  be  very  thin,  e.g.  1  to  2  urn.  It  may  be 
deposited  by  electrolysis,  e.g.  from  a  copper 
cyanide  bath  or  a  copper  pyrophosphate  bath, 
preferably  containing  25  to  35  g/l  of  copper,  1  50  to 
310  g/l  of  P2O7,  1  to  2  g/l  ammonia,  and  having  a 
pH  of  8  to  9. 

If  the  first  strike  of  copper  is  carried  out  from  a 
near  neutral  plating  bath  with  high  throwing 
power,  and  the  metal  carrier  plate  has  the  correct 
surface  finish,  the  dense  crystal  structure  of  the 
first  layer  virtually  guarantees  that  the  foil  as 
eventually  plated  will  be  free  from  pinholes  or 
micro-porosity.  In  conventional  foil  making  tech- 
nology  porosity  on  thin  foils  is  a  major  problem 
because  the  copper  foil  is  platedialj  from  the  same 
bath  and,  in  the  interests  of  economical  produc- 
tion  and  so  that  a  matte  structure  can  be 
achieved,  the  bath  used  is  an  aqueous  copper 
sulphate  solution.  Such  baths,  operated  at  the 

10 

15 

20 

25 

30 

35 
TABLE  1 

3.0—16  g/l 
4.5—18  g/l 
2.0—4  g/l 
0—6  g/l 
12—13 
32—  82°C 
1—7  A/dm2 
3—  30  s 
Copper  or  steel 

Copper  Cyanide 
Sodium  Cyanide 
Sodium  Carbonate 
Rochelle  Salt 
PH 
Temperature 
Current  Density 
Time 
Anode  Material 

40 

45 

The  plated  sheet  was  removed  from  the  bath 
and  thoroughly  washed  in  a  warm  water  spray. 
The  sheet  was  then  placed  in  a  copper  sulphate 
plating  solution,  rendered  cathodic  and  plated  in 
conditions  as  described  below  in  Table  2. 

50 

TABLE  2 
55 

25—  110  g/l 
60—  110  g/l 
45—  65°C 
2—110  A/dm2 
Lead  Sheet 

Copper  (as  metal) 
Sulphuric  acid 
Temperature 
Current  Density 
Anode  Material 60 

The  plating  time  depends  on  the  thickness  of 
copper  required. 

After  the  foregoing  plating  step  the  sheet  was 
transferred  to  a  further  copper  sulphate  plating 65 
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The  pH  of  the  bath  is  regulated  continuously  to 
maintain  it  in  the  range  8.6  —  8.8.  Variations  on 
either  side  of  these  levels  may  result  in  copper 
which  adheres  too  strongly  to  the  press  plate  or  is 

5  porous  or  both. 
The  process  of  the  invention  described  above 

has  clear  advantages  over  the  prior  art  process 
represented  by  U.S.  Patent  3  984  598.  In  the  prior 
art  process  a  silane  release  agent  has  to  be  used  to 

10  facilitate  removal  of  the  laminate  from  the  caul 
plate  after  lamination;  even  so,  it  is  clear  that 
separation  of  the  laminate  from  the  caul  plate  does 
not  occur  automatically  in  the  laminating  press. 
The  known  use  of  temporary  (disposable  or  re- 

15  usable)  substrates  has  always  required  stripping 
of  the  foil  from  the  substrate  mechanically  (i.e.  by 
peeling)  or  chemically  (i.e.  by  dissolving  the 
substrate).  The  present  invention  is  a  radical 
departure,  in  that  adhesion  between  the  laminate 

20  and  the  substrate  is  destroyed  during  the  laminat- 
ing  process,  so  that  the  caul  plates  and  laminates 
can  be  separated  in  the  same  way  as  conventional 
caul  plates  and  laminates. 

In  the  present  process  an  initial  copper  layer 
25  substantially  free  of  micro-pores  is  surmounted  by 

a  copper  dendritic  structure,  thereby  achieving  a 
copper  foil  into  which  the  dielectric  material  can 
penetrate  so  as  to  produce  strong  bonding  (high 
peel  strength)  but  which  foil  is  impermeable  to  the 

30  dielectric  material.  In  contrast,  the  prior  art  process 
uses  a  high  current  density  to  achieve  a  copper 
layer  with  a  rough  surface,  with  the  inevitable 
result  that  the  thin  copper  layer  is  micro-porous; 
furthermore,  it  is  still  found  necessary  to  roughen 

35  the  surface  further  by  oxidization.  Such  a  surface 
provides  a  much  weaker  bond  than  a  dendritic 
structure. 

In  the  prior  art  process,  after  removal  of  the 
substrate  from  the  laminate,  it  is  expected  that  the 

40  substrate  (caul  plate)  will  still  contain  the  release 
agent  as  a  thinfilm.  However,  there  is  a  riskthatthe 
film  will  become  so  thin,  perhaps  locally,  that  it  will 
no  longer  facilitate  removal  of  the  substrate. 
Therefore,  checking  of  recycled  caul  plates  would 

45  be  necessary  to  ensure  that  the  release  layer  is 
continuous  and  undamaged.  The  release  layer 
will,  in  general,  be  more  easily  damaged  than  a 
polished  metallic  surface.  It  will  be  difficult  to 
detect  imperfections  in  a  release  layer,  whereas 

so  imperfections  in  a  polished  surface  (such  as 
roughening  or  scratching)  are  very  easily  detected. 

In  order  to  operate  economically,  a  laminator 
would  use  not  only  copper-clad  caul  plates  (in  the 

-  production  of  laminates  with  very  thin  copper,  i.e. 
55  less  than  20  urn)  but  also  ordinary  polished  caul 

plates  with  self-supporting  copper  foil  (for  produc- 
ing  laminates  with  thicker  copper  layers).  If  a 
release  agent  is  used  (as  in  the  prior  art  process) 
there  is  a  risk  that  caul  plates  with  and  without  a 

60  film  of  release  agent  will  be  mixed  up,  whereas  the 
present  process  can  make  use  of  polished  caul 
plates  which  have  been  used  in  a  conventional 
laminating  process. 

bath  and  subjected  to  conditions  as  follows  in 
Table  3.  In  determining  the  precise  conditions  to 
be  used,  it  is  important  that  copper  crystals  plated 
are  not  of  a  powdery  oxidised  character  but  are 
pure  metallic  copper  dendrites  firmly  adherent  to 
the  surface. 

TABLE  3 

Copper  (as  metal) 
Sulphuric  acid 
Arsenic  (as  metal) 
Temperature 
Anode  material 
Current  Density 

15—45  g/l 
60—90  g/l 
200—500  mg/l 
18—  50°C 
Lead  Sheet 
5—220  A/dm2 

The  sheet  was  placed  in  this  bath  disposed 
parallel  and  in  close  proximity  to  the  lead  anode 
and  subjected  to  a  continuous  but  variable  current 
in  a  range  of  time  and  current  densities  so  as  to 
produce  a  strongly  adherent  microcrystalline 
dendritic  deposit  of  high  surface  area. 

The  so  plated  sheet  was  removed  from  the 
plating  bath,  thoroughly  washed,  passivated  in  a 
weak  chromic  acid  solution,  washed  again,  and 
dried.  The  total  thickness  of  the  plated  layer  was  12 
urn. 

This  sheet  was  taken  to  a  laminating  press  and 
laid  upon  5  sheets  of  epoxy  impregnated  glass 
cloth  of  a  type  commonly  used  in  the  production  of 
copper  clad  laminates.  After  the  press  had  been 
closed  and  heat  and  pressure  applied  in  accord- 
ance  with  the  requirements  of  the  resin  impreg- 
nated  base  material,  the  press  was  allowed  to  cool 
and  the  laminate  removed.  It  was  immediately 
apparent  that  the  titanium  sheet  had  separated 
from  the  copper  layer  and  could  be  lifted  off  the 
laminate  that  had  been  made;  it  was  ready  for 
return  to  the  initial  plating  bath. 

The  resultant  laminate  demonstrated  a  particu- 
larly  clean,  stain  free  copper  surface  and  the 
copper  layer  was  firmly  adherent  to  the  base.  The 
laminate  was  subjected  to  test  procedures  typical 
forthe  industry  and  was  found  to  be  satisfactory  in 
every  respect. 

Instead  of  the  copper  cyanide  solution  specified 
in  Table  1  above,  a  copper  pyrophosphate  solution 
may  be  used  under  the  following  conditions: 

Plating  solution: 
Copper  (as  metal)  30  g/l 
Pyrophosphate  as  P2O7  180  g/l 
Ammonia  1  g/l 
pH  8.6—8.8 
Temperature  50  —  55°C 

Current  density  2.2—4.3  A/dm2 
Anode-cathode  gap  7  —  12  cm 
Anode  material  copper 

Potassium  hydroxide  is  used  to  regulate  the  pH. 
The  plating  time  depends  on  the  current  density 
and  required  thickness  (generally  1  —  2  urn).  Dur- 
ing  the  plating  process  continuous  aeration  of  the 
anode/cathode  interspace  is  carried  out  to  prevent 
the  copper  deposit  from  'burning'. 65 
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cooling  of  the  dielectric  material,  will  cause  the 
copper  layer  to  be  detached  from  the  press  plate. 

9.  A  press  plate  as  claimed  in  claim  8,  made  of 
stainless  steel,  titanium,  or  chromium-plated 

5  steel. 
10.  A  press  plate  as  claimed  in  claim  8  or  9,  in 

which  the  total  thickness  of  copper  on  the  press 
plate  surface  is  3  to  12  urn. 

10  Patentanspruche 

1.  Verfahren  zur  Herstellung  von  mit  Kupfer 
plattierten  dielektrischen  Platten,  aufweisend  die 
sequentiellen  Schritte  des 

15  (a)  Abscheidens  einer  ersten  Schicht  aus  im 
wesentlichen  mikroporenfreiem  Kupfer  direkt  auf 
einer  polierten  Oberflache  eines  flachen  metalli- 
schen  PrefSblechs,  wobei  die  polierte  Oberflache 
eine  gleichformige  Gute  der  Oberflachenrauhig- 

20  keit  aufweist,  die  0,2  urn,  vorzugsweise  0,1  urn, 
arithmetischen  Mittenrauhwert  nicht  iiberschrei- 
tet; 

(b)  Abscheidens  einer  zweiten  Kupferschicht 
mit  einer  matten  Oberflache  einer  dendritischen 

25  Struktur  auf  der  ersten  Kupferschicht; 
(c)  Bondens  der  matten  Oberflache  an  ein  die- 

lektrisches  Material,  wahrend  Warme  und  Druck 
auf  das  PreBblech  und  das  dielektrische  Material 
in  einer  Laminierpresse  angewandt  werden  und 

30  man  die  Presse  darauffolgend  abkuhlen  lafSt, 
wobei  die  an  der  Grenzflache  des  PreBblechs  und 
der  ersten  Kupferschicht  hervorgerufenen  Krafte 
vermoge  des  Eindringens  des  dielektrischen 
Materials  in  die  dendritische  Struktur  unter 

35  Warme  und  Druck  und  der  darauffolgenden  Kuh- 
lung  des  dielektrischen  Materials  ausreichend 
sind,  die  Haftung  der  ersten  Kupferschicht  an  der 
polierten  Oberflache  des  Prefcblechs  zu  uberwin- 
den  und  hierdurch  zu  bewirken,  dafc  die  Kupfer- 

40  schicht  vom  PreSblech  abgelost  wird;  und 
(d)  Entfernens  der  resultierenden  mit  Kupfer 

plattierten  dielektrischen  Platte  aus  der  Presse 
und  Trennens  dieser  Platte  vom  PrelSblech. 

2.  Verfahren  nach  Anspruch  1,  in  welchem  das 
45  PreSblech  aus  rostfreiem  Stahl,  Titan  oder  mit 

Chrom  plattiertem  Stahl  gefertigt  ist. 
3.  Verfahren  nach  Anspruch  1  oder  2,  in 

welchem  die  erste  Kupferschicht  1  bis  2  urn  dick 
ist. 

50  4.  Verfahren  nach  einem  der  Anspruche  1  bis  3, 
in  welchem  die  erste  Kupferschicht  aus  einer 
Kupfercyanidlosung  elektrolytisch  abgeschieden 
wird. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  3, 
55  in  welchem  die  erste  Kupferschicht  aus  einer 

Pyrophosphatldsung  elektrolytisch  abgeschieden 
wird. 

6.  Verfahren  nach  einem  der  Anspruche  1  bis  5, 
in  welchem  die  Gesamtdicke  an  Kupfer  auf  der 

60  PreBblechoberflache  3  bis  12  (im  betragt. 
7.  Verfahren  nach  einem  der  Anspruche  1  bis  6, 

welches  ferner  die  Ruckfiihrung  des  PrelSblechs 
zum  Schritt  (a)  und  die  Wiederholung  der  Schritte 
(b)  bis  (d)  umfalSt. 

65  8.  Flaches  metallisches  PreGblech,  aufweisend 

Claims 

1.  A  process  for  producing  copper-clad  dielec- 
tric  boards,  comprising  the  sequential  steps  of 

(a)  depositing  a  first  layer  of  copper  sub- 
stantially  free  of  micro-pores  directly  on  a 
polished  surface  of  a  flat  metallic  press  plate,  the 
polished  surface  having  a  uniform  finish  of  a 
surface  roughness  not  exceeding  0.2  urn  centre 
line  average,  preferably  not  exceeding  0.1  um; 

(b)  depositing  on  the  first  copper  layer  a  second 
copper  layer  with  a  matte  surface  of  copper  of 
dendritic  structure; 

(c)  bonding  the  matte  surface  to  a  dielectric 
material  while  applying  heat  and  pressure  to  the 
press  plate  and  the  dielectric  material  in  a 
laminating  press  and  subsequently  allowing  the 
press  to  cool,  the  forces  generated  at  the  interface 
of  the  press  plate  and  the  first  copper  layer,  owing 
to  the  penetration  of  the  dielectric  material  into 
the  dendritic  structure  under  heat  and  pressure 
and  the  subsequent  cooling  of  the  dielectric 
material,  being  sufficient  to  overcome  the 
adhesion  of  the  first  copper  layer  to  the  polished 
surface  of  the  press  plate  and  thereby  to  cause  the 
copper  layer  to  be  detached  from  the  press  plate; 
and 

(d)  removing  the  resulting  copper-clad  dielec- 
tric  board  from  the  press  and  separating  it  from 
the  press  plate. 

2.  A  process  as  claimed  in  claim  1,  in  which  the 
press  plate  is  made  of  stainless  steel,  titanium,  or 
chromium-plated  steel. 

3.  A  process  as  claimed  in  claim  1  or  2,  in  which 
the  first  copper  layer  is  1  to  2  um  thick. 

4.  A  process  as  claimed  in  any  of  claims  1  to  3, 
in  which  the  first  copper  layer  is  deposited  elec- 
trolytically  from  a  copper  cyanide  solution. 

5.  A  process  as  claimed  in  any  of  claims  1  to  3, 
in  which  the  first  copper  layer  is  deposited  elec- 
trolytically  from  a  copper  pyrophosphate  sol- 
ution. 

6.  A  process  as  claimed  in  any  of  claims  1  to  5, 
in  which  the  total  thickness  of  copper  on  the  press 
plate  surface  is  3  to  12  um. 

7.  A  process  as  claimed  in  any  of  claims  1  to  6, 
further  comprising  returning  the  press  plate  to 
step  (a)  and  repeating  steps  (a)  to  (d). 

8.  A  flat  metallic  press  plate  having  a  polished 
surface  on  which  a  first  layer  of  copper  sub- 
stantially  free  of  micro-pores  has  been  deposited 
directly,  the  polished  surface  having  a  uniform 
finish  of  a  surface  roughness  not  exceeding  0.2 
um  centre  line  average,  preferably  not  exceeding 
0.1  um,  the  first  copper  layer  having  deposited 
thereon  a  second  copper  layer  with  a  matte 
surface  of  dendritic  structure  capable  of  being 
bonded  to  a  dielectric  material  under  heat  and 
pressure  in  a  laminating  press,  the  adhesion  of 
the  first  copper  layer  to  the  polished  surface  of  the 
press  plate  being  sufficiently  low  that  the  forces 
generated  at  the  interface  of  the  press  plate  and 
the  first  copper  layer,  owing  to  the  penetration  of 
the  dielectric  material  into  the  dendritic  structure 
under  heat  and  pressure  and  the  subsequent 
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cuivre  a  la  surface  poiie  de  la  plaque  de  presse  et 
detacher  ainsi  la  couche  de  cuivre  de  la  plaque  de 
presse;  et 

(d)  retrait  de  la  plaque  dielectrique  revetue  de 
cuivre  obtenue  de  la  presse  et  separation  de  celle- 
ci  d'avec  la  plaque  de  presse. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
la  plaque  de  presse  est  faite  d'acier  inoxydable, 
de  titane  ou  d'acier  chrome. 

3.  Procede  selon  la  revendication  1  ou  2,  dans 
lequel  la  premiere  couche  de  cuivre  est  epaisse  de 
1  a  2  urn. 

4.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  dans  lequel  la  premiere  couche  de 
cuivre  est  deposee  electrolytiquement  a  partir 
d'une  solution  de  cyanure  de  cuivre. 

5.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  dans  lequel  la  premiere  couche  de 
cuivre  est  deposee  electrolytiquement  a  partir 
d'une  solution  de  pyrophosphate  de  cuivre. 

6.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  5,  dans  lequel  I'epaisseur  totale  du 
cuivre  sur  la  surface  de  la  plaque  de  presse  est  de 
3  a  12  urn. 

7.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  6,  comprenant  de  plus  le  retour  de  la 
plaque  de  presse  dans  I'etape  (a)  et  la  repetition 
des  etapes  (a)  a  (d). 

8.  Plaque  de  presse  metailique  plane  ayant  une 
surface  polie  sur  iaquelle  une  premiere  couche  de 
cuivre  essentiellement  depourvue  de  micropores 
a  ete  deposee  directement,  la  surface  polie  ayant 
un  fini  uniforme  dont  la  rugosite  superficielle  ne 
depasse  pas  une  valeur  moyenne  de  la  ligne 
mediane  de  0,2  um,  de  preference  ne  depasse  pas 
0,1  urn,  la  premiere  couche  de  cuivre  portant, 
deposee  sur  elle,  une  seconde  couche  de  cuivre 
ayant  une  surface  mate  de  structure  dendritique 
pouvant  etre  unie  a  une  matiere  dielectrique  sous 
i'effet  de  la  chaleur  et  de  la  pression  dans  une 
presse  de  stratification,  I'adhesion  de  la  premiere 
couche  de  cuivre  a  la  surface  polie  de  la  plaque  de 
presse  etant  suffisamment  faible  pour  que  les 
forces  produites  a  I'interface  de  la  plaque  de 
presse  et  de  la  premiere  couche  de  cuivre,  par 
suite  de  la  penetration  de  la  matiere  dielectrique 
dans  la  structure  dendritique  sous  I'effet  de  la 
chaleur  et  de  la  pression  et  du  refroidissement 
ulterieur  de  la  matiere  dielectrique,  provoquent  la 
separation  de  la  couche  de  cuivre  de  la  plaque  de 
presse. 

9.  Plaque  de  presse  selon  la  revendication  8, 
faite  d'acier  inoxydable,  de  titane  ou  d'acier 
chrome. 

10.  Plaque  de  presse  selon  la  revendication  8  ou 
9,  dans  Iaquelle  I'epaisseur  totale  du  cuivre  sur  la 
surface  de  la  plaque  de  presse  est  de  3  a  12  um. 

eine  polierte  Oberflache,  auf  der  eine  erste 
Schicht  aus  im  wesentlichen  mikroporenfreiem 
Kupfer  direkt  abgeschieden  worden  ist,  wobei  die 
polierte  Oberflache  eine  gleichformige  Giite  der 
Oberflachenrauhigkeit  aufweist,  die  0,2  |im  vor-  5 
zugszweise  0,1  urn,  arithmetischen  Mittenrauh- 
wert  nicht  iiberschreitet,  wobei  die  erste  Kupfer- 
schicht  eine  auf  ihr  abgeschiedene  zweite  Kupfer- 
schicht  mit  einer  matten  Oberflache  einer  dendri- 
tischen  Struktur  aufweist,  die  unter  Warme  und  w 
Druck  in  einer  Laminierpresse  an  ein  dielektri- 
sches  Material  gebondet  werden  kann,  wobei  die 
Haftung  der  ersten  Kupferschicht  an  der  polierten 
Oberflache  des  PreSblechs  derart  ausreichend 
gering  ist,  daS  die  an  der  Grenzflache  des  PreB-  15 
blechs  und  der  ersten  Kupferschicht  hervorgeru- 
fenen  Krafte  vermoge  des  Eindringens  des  dielek- 
trischen  Materials  in  die  dendritische  Struktur 
unter  Warme  und  Druck  und  der  darauffolgenden 
Abktihlung  des  dielektrischen  Materials  bewirken  20 
werden,  daB  die  Kupferschicht  vom  PreBblech 
abgelost  wird. 

9.  PreSblech  nach  Anspruch  8,  aus  rostfreiem 
Stahl,  Titan  oder  mit  Chrom  plattiertem  Stahl 
hergestellt.  25 

10.  PreSblech  nach  Anspruch  8  oder  9,  in 
welchem  die  Gesamtdicke  an  Kupfer  auf  der 
PreSblechoberflache  3  bis  12  um  betragt. 

Revendications  30 

1.  Procede  pour  produire  des  plaques  dielectri- 
ques  revetues  de  cuivre  comprenant  les  etapes 
successives  de 

(a)  depot  d'une  premiere  couche  de  cuivre  35 
sensiblement  depourvue  de  micropores  directe- 
ment  sur  une  surface  polie  d'une  plaque  de 
presse  metailique  plane,  la  surface  polie  ayant  un 
fini  uniforme  dont  la  rugosite  superficielle  ne 
depasse  pas  une  valeur  moyenne  de  la  ligne  40 
mediane  de  0,2  um,  de  preference  ne  depasse  pas 
0,1  um; 

(b)  depot  sur  la  premiere  couche  de  cuivre 
d'une  seconde  couche  de  cuivre  avec  une  surface 
mate  de  cuivre  de  structure  dendritique;  45 

(c)  union  de  la  surface  mate  a  une  matiere 
dielectrique  avec  application  de  chaleur  et  de 
pression  a  la  plaque  de  presse  et  a  la  matiere 
dielectrique  dans  une  presse  de  stratification, 
apres  quoi  on  laisse  la  presse  refroidir,  les  forces  50 
produites  a  ('interface  de  la  plaque  de  presse  et  de 
la  premiere  couche  de  cuivre,  resultant  de  la 
penetration  de  la  matiere  dielectrique  dans  la 
structure  dendritique  sous  I'effet  de  la  chaleur  et 
de  la  pression  et  du  refroidissement  ulterieur  de  55 
la  matiere  dielectrique,  etant  suffisantes  pour 
vaincre  I'adhesion  de  la  premiere  couche  de 

60 
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