
1                   EP 0 333 744 B1                 2 Description
lay-up by first laying a heavy metal sheet called a caul blade or caul
plate on the.press platter. The caul plate Field of the Invention
supports and mounts tooling pins. Next, chip board is laid on the caul
plate. The chip board helps to distrib- This invention relates to printed
circuit boards, in   5   ute the heat evenly and to,keep any imperfection
in general and more particularly, to a method and appa-  the caul blade
from being transferred to the copper ratus for making them.
surfaces of the boards. A clean, smooth, polished stainless steel separa-
Background of the Invention                        tor plate is placed on
top of the chip board. Thereafter, 10  tooling pins are inserted into the
caul plate, the chip One common form of printed circuit board em-    board
and separator plate. The tooling pins aid in ploys a dielectric epoxy
resin-impregnated woven   aligning the copper and prepreg components of
each glass fiber sheet, commonly known as "prepreg", to  board. A release
sheet is next laid over the stainless the opposite sides of which are
bonded conductive  steel plate. The release sheets sometimes have a copper
foil. This lamination is often called a core, or  15  tendency to adhere to
the copper foil, resulting in board. The copper, through various
photographic    wrinkling or staining of the foil. processes, is etched to
produce conductive paths. A    The next step is to begin the assembly of
the common technique in the manufacturing process is to  boards themselves.
A first layer of copper is placed assemble a stack of boards, one on top of
another, in  over the tooling pins, on top of the release sheet A a press
lay-up. The stack is called a "book". The entire  20  layer of prepreg is
placed over the first copper layer book is subjected to heat and pressure
in a press, and  and a second copper layer over the prepreg. If de-
thereafter, the individual boards are separated for fur-  sired, an etched
and oxide treated inner layer may be ther processing.
laid on top of the first layer of prepreg and to this, an- One of the
subsequent processing steps is drill-  otherlayerof prepreg is added.
Finally, the outerlayer Ing holes in the board for the acceptance of
conductor  25  of copper is placed on top of the prepreg. Sometimes leads
of electronic components. Drill entry and drill  the copper layers are
pre-coated or pre-laminated, backup material is placed adjacent the copper
layers,  and in this case, the lamination is placed copper side preparatory
to drilling, to assure clean holes without  up on the prepeg. Another
release sheet is laid on top burrs, etc.
of the copper, another separator plate is cleaned and One of the problems
encountered in the process-  30  positioned on top of the release sheet.
This consti- ing cycle is caused by each of the materials having a  tutes
the laminations required for one board. Thus, different thermal coefficient
of expansion. For exam-  there are two stainless steel separator plates,
one on pie, the woven glass fabric portion of the prepreg nor-  the bottom,
and one on top of the assemblage, and mally has a low thermal coefficient
and the epoxy por-  two disposable release sheets between the steel and
tion has a high coefficient. The copper foil in the   35  the copper. The
procedure continues until atleast four board surfaces also has a high
thermal coefficient.  boards are assembled, one on top of another. Some-
However, since the finished boards are symmetrical,  times eight or more
boards are laid up. the stresses are balanced. Nevertheless, during the
Upon positioning the lastseparator plate, another processing, stress and
adhesion tendency are en-   layer of chip board is added, with an upper
caul plate countered.                                    40  over the
entire stack. The entire assemblage is often The copper surfaces of the
boards are normally  referred to as a multi-layer book. It is then sent to
the separated one from another by stainless steel sheets  curing press.
called separator or planishing plates. They engage     The operating
temperature and pressure of the the copper during the laminating process to
assure  press is set, and the press activated. The bonding- that the copper
foil will not be indented or scratched.  45  curing process takes from
about one to two hours, de- When epoxy adheres to a stainless steel
separator  pending upon the manutacturer's individual specifi- plate, it
becomes extremely difficult to remove and  cations. When bonding  has taken
place, and the the costly separator plates must then be cleaned and  press
cooled down, the multi-layer book is removed, polished before they can be
used again. Should the  and the individual boards are separated. They are
stainless steel plate bond to the copper of a board, the   50  then
covered, top and bottom with drill entry and drill difference in thermal
coefficients will cause war-  back up material, and sent off for drilling.
page.                                                  Before the stainless
steel separator plates can be To avoid any flowing epoxy from adhering to
the  used again, the epoxy must be removed, they must be stainless steel
plates or bonding them to the copper,  sanded free of defects and scrubbed
clean. The the stainless steel plates are in turn, separated from   55
epoxy must be cleaned from the tooling pin holes. the copper foil by
disposable release sheets.      Should any scratch or deep depression be
found in One conventional technique for fabricating a mul-  the separator
plates, they must be sent to a machine ti-layer book of printed circuit
boards is to form a press  shop for refinishing or be discarded. 2  



3                   EP 0 333 744 B1                  4 Itwill be obvious
from the foregoing that the proc-  resin, which is thermallystable to at
least [err]. The ess is highly labor intensive, the separator sheets are
substrate sheet of aluminum foil is from approximate- costly, and large
quantities of release sheets are be-  ly 0.013 cm (.005 inches) to
approximately 0.064 cm ing consumed in each cycle.
(.025 inches) in thickness. The release material is a It is accordingly, an
object of this invention to   5   polymeric resin of from approximately 1
to approxi- eliminate the need for costly stainless steel separator  mately
5 [err] in thickness. plates between boards.
The above and otherfeatures of the invention, in- It is another object of
the invention to eliminate  cluding various novel details of construction
and com- the need for disposable release sheets.              binations of
parts, will now be more particularly de- Yet another object is to eliminate
the need for  10  scribed with reference to the accompanying drawings
separate drill entry and back up material to be applied  and pointed out in
the claims. It will be understood to the top and bottom of each board
preparatory to  that the particular method and apparatus for manu-
drilling.                                           facturing printed
circuit boards embodying the inven- The invention is as claimed in the
claims.       tion is shown by way of illustration only, and not as a The
method of this invention resides in the mak-  15  limitation of the
invention. The principles and features ing of laminated printed circuit
boards of the type hav-  of this invention may be employed in varied and
nu- ing outer conductive metallic layers and at least one  merous
embodiments without departing from the Inner dielectric layer containing
heat curable resin.  scope of the invention. The use of stainless steel
sheets is eliminated, and their function Is replaced by the use of dual
purpose   20   Brief Description of the Drawings separator-release sheets
formed of aluminum and coated on both sides with a polymeric resin release
Figure 1 is a schematic cross section of one com- material. The dual
purpose separator-release sheets  mon form of a printed circuit board. also
serve the function of drill entry and drill back-up  Figure 2 is a
schematic cross section of another material in the drilling process.
25  common form of a printed circuit board. The process of making the
laminated printed cir-     Figure 3 is a schematic cross section of a dual
cult boards involves assembling a multi-layer book of  purpose
separator-release plate made in accordance circuit boards, one on top of
another, in a press lay-  with the present invention. up. A dual purpose
separator-release sheet, made in     Figure 4 is a schematic cross section
of a printed accordance with this invention, is placed in engage-  30
circuit board of the type shown in Figure 2 covered, ment with each outer
metallic layer of the board, and  top and bottom with a separator-release
plate of the the laid-up book is subjected to heat and pressure to  type
shown in Figure 3, preparatory to drilling. cure the resin. At least one of
the cured boards is     Figure 5 is a schematic cross  section of a conven-
separated from the book with the separator release  tional press lay-up of
a book of printed circuit boards, sheets remaining in engagement with the
outer met-  35  and allic layers of the separated board. The board is then
Figure 6 is a schematic cross-section of a press drilled to form conductor
lead holes in the board with  lay-up of printed circuit boards made in
accordance the separator-release sheets attached. In this man-  with the
method of this invention. ner, the separator-release sheets serve to
prevent the resin from contaminating adjacent boards in the   40   Detailed
Description of the Invention curing process, and also serve as drill entry
and drill backup material in the drilling process.                Figure 1
is a schematic cross-sectional represen- Whereas the above-described method
involves      tation of a typical printed circuit or PC board, desig- the
drilling of at least one cured board at a time, a mul-  nated PCB in the
drawings. It includes a dielectric lay- tiplicity of boards may be
simultaneously drilled, and   45   er 4 of epoxy resin-impregnated woven
glass fiber this involves placing a second separator-release     commonly
known as "prepreg". On opposite sides of sheet in engagement with a sheet
that separates ev-  the prepreg 4 are conductive layers 6 and 8 of rela-
ery second board in the book. The book is then sepa-  tively thin copper
foil, which may be pure copper or rated into stacks of at least two boards
each, with the  pre-laminated. This assembly is called a board or a
separator-release sheets in engagement with the out-  50  core. The copper
layers are subsequently etched to er metallic layers of the stack of two or
more boards,  produce circuit paths on top of the prepreg inner layer.
which stack is then drilled with the separator release  The boards are
drilled in a predetermined pattern to again serving as drill entry and back
up material.  accept the conductive leads of the various electronic The
dual purpose separator-release plates for    components which are mounted
on the board and sol- use in the lamination and drilling of the printed
circuit  55   dered to the conductive copper paths. boards comprises a
substrate sheet of aluminum foil.    During the drilling process, in
orderto support the A layer of release material covers both sides of the
board, prevent delamination and produce clean substrate sheet. The release
material is a polymetric  holes, free of burrs, drill entry material and
drill back- 



3    5                   EP  0 333 744 B1                 6 up material is
placed in engagement with the copper  arator plate 28, and still another
release sheet 26. The foil both above and below the board. These are illu-
process is repeated to assemble more PCBs. strated in Figure 1 as elements
10 and 12.            It will be appreciated that the release paper Figure
2 shows another conventional printed cir-  sometimes adheres to the copper
foil which can cuit board comprising outer copper foil layers 6 and 8,   5
cause warpage and/or staining. but having a central conductive layer 14
sandwiched    Whereas Figure 5 shows four boards in the book between two
layers 16 and 18 of prepreg material.  frequently
eightboardsareassembledpreparatoryto While the invention relates to the
manufacture of eith-  the entire book being sent to the press. erthe Figure
1 or Figure 2 type of printed circuit board  On top of the upper copper
foil layer 8 of the top it Is the Figure 2 or triple-copper-layer board
will be   10  PCB is placed a sheet of release paper 26, a cleaned shown in
describing the invention.                 stainless steel separator  plate
24, a layer of chip Aconventional technique for manufacturing print-  board
22 and an upper caul plate 20. ed circuit boards is illustrated
schematically in Figure  The book is then sent to the press room where it
5. Preparatoryto being sentto the press room forlam-  is placed in the
press. The temperature and pressure ination, a plurality of printed circuit
boards 2 are as-  15  of the press is set to the manufacturers requirement
sembled, one top of another, in what is called a book.  and the book
remains for approximately 1 to 2 hours At the bottom of the book is a caul
plate 20. The caul  to cure the epoxy and bond the laminates. plate is a
heavy metallic plate, which mounts and sup-  After the PCBs have been
laminated, the book is ports tooling pins (not shown). On top of the caul
plate  broken down and the separate PCBs removed. The Is placed a sheet of
chip board 22 which evenly dis-  20  stainless steel separator plates 24
must be cleaned of tributes the heat to the book of boards. Some manu-  any
epoxy. They must be sanded to free them of any facturers substitute silicon
rubber mats for the chip  defects and then scrubbed clean. The epoxy must
re- board.                                             moved from the
tooling holes. If any indentations To align the subsequent layers of the
book, tool-  such as scratches or nicks are found in the stainless ing pins
(not shown) are inserted in the caul plate and   25  steel plates, they
must be either thrown away or sent project through the chip board. In order
not to transfer  to a machine shop for repair. This is not only expen- any
irregularities in the chip board surface to the thin  sive but the entire
process is labor intensive and time copper foil layer of the first board in
the book, a  consuming. The release sheets 26 are discarded. smooth,
polished, stainless steel separator plate 24 is  Applicant has found that
most of the costly stain- laid on top of the chip board. Its surface is
free of  30  less steel separator plates 24 and the use of the re- nicks
and scratches. To prevent the epoxy in the pre-  lease sheets 26 can be
eliminated by the use of a nov- preg material in a printed circuit board
from adhering  el dual purpose separator-release plate 30 which is to the
separator plate 24, the plate is covered with a  shown in Figure 3. release
sheet 26 which must be sized and punched       The separator-release plate
comprises a sub- with clearance holes to fit over the tooling pins. Such
35  strate sheet of aluminum foil 32 covered, on each sheets are often
called release paper. One form of  side, by a layer of release material 34.
The substrate such paper is supercalandered, clay coated, natural  sheet of
aluminum foil is from about approximately kraft paper, which is coated on
the clay side with a sil-  0.013 cm (.005 inches) to approximately 0.064 cm
icon release coating. One form of such release paper  (.025 inches) thick
and it has been found that 3003- is sold as "Release Paper 8503" from the
HP Smith  40   H19 or 3004-H19 aluminumfoil issatisfactoryforthis Company
which is a subsidiary of Phillips Petroleum  purpose. The release material
is a polymeric resin in- Company, Chicago, Illinois.
tially applied by a spraying process which deposits Some manufacturers do
not use silicon release   approximately 0.0025 cm (.001 inch) of release
ma- paper in order to avoid contaminating the laminated  terial on the
aluminum substrate 32. In the drying and PCBs.
45  curing process, solvents in the release material flash The next step is
to assemble the layered compo-  off leaving the coating from about
approximately 1 to nents of the first PCB on top of the release sheet 26.
approximately 5 [err] thick. The polymeric material The lower copperfoil
layer 8 is placed on the release  may be one of a numberof resins which are
thermally sheet. Then a layerof prepreg 18 is placed on the cop-  stable to
approximately [err]. A material found sat- per. A middle layer or core 14,
of copper foil, which it-  50  isfactoryforthis purpose is sold underthe
trade name self may be prelaminated, etched and oxide treated,  FREKOTE 700
by FREKOTE, Inc., a subsidiary of the is placed over the tooling pins on
top of the prepreg  Dexter Corporation of Boca Raton, Florida. 18. Over
this, another layer 16 of prepreg is placed   A new process will now be
described with refer- and finally the outer copper layer 6 is placed. The
op-  ence to Figure 6 where the new dual purpose sepa- erator then numbers
this board in the stack.  55  rator-release plates 30,.hereinabove
described, are Boards of four conductive layers may also be   substituted
for most of the stainless steel separator 



made in this way. This first board is then covered with  plates 24 and all
of the paper release sheets 26 of the another release sheet 26, a clean and
polished sep-  prior process. The dual purpose release plates 30 are 4    7
EP 0 333 744 B1                     8 also utilized as the drill backup and
drill entry material  ure 5. Frequently, however eight or more boards are
employed in the drilling process.                   assembled. When eight
boards are assembled it will A book is laid up on a conventional caul plate
20  be noted that seven expensive stainless steel sepa- which is covered by
a chip board 22 or a silicon rubber  rator plates 24, and sixteen release
sheets 26 may be pad. If desired, one stainless steel separator plate 24
5   replaced with nine pieces of Applicant's dual purpose may be employed
to prevent the transfer of irregular-  aluminum separator-release plate 30.
In addition, in ities of the chip board 22 from being transferred to the
anticipation of drilling boards separately, there is one thin copper foil
of the first PC board. The stainless  more dual purpose aluminum
separator-release plate steel plate may be eliminated by the use of a 0.127
cm  30, placed back to back with a release plate 30 on (.050 Inch) chip
board that helps to distribute the heat  10  each book in the stack
exceptfor the uppermost book evenly.
and the lower most book. The only requirement is that A dual purpose
separator-release plate 30, em-  one dual purpose separator-release sheet
30 be bodying features of this invention is laid upon the clip  placed in
engagement with each copper foil surface board or the stainless steel
separator plate (if one is  of a PC board. used) without the use of a paper
release sheet. The   15  As compared with the Figure 5 illustration, i.e.
of polymeric resin release material 34 on the dual pur-  a book having but
only four assembled PC boards, by pose plate engages the stainless steel
plate 30 orthe  the new process shown in Fig. 6 three costly stainless clip
board directly. The lower copper foil 8 is laid di-  steel plates 24 have
been eliminated and eight sheets rectly upon the upper polymeric resin
release surface  of paper release sheets 26 have been totally elimin- 34 of
the dual purpose separator-release plate and   20  ated and replaced by
eight sheets of dual purpose then, in turn, a layer of prepreg 18, the
inner layer of  aluminum separator-release plates. Five dual pur-
copperfoil 4 (if one is used), the upper layer 16 of pre-  pose
separator-release sheets could have been preg and finally the outer layer 6
of foil are super-  used. posed, one upon another. This completes the first
PC   Afterthe book of PCBs has been sentto the press board. The middle
layer or core 14 of foil could be   25  room for laminating and curing, the
books are broken eliminated if the Figure 1 type of PC board is desired,
down preparatory to drilling. Each PC board, but for or conversely, more
than one cores may be em-       the bottom and top boards in the book, were
separat- ployed. Anotherdual purpose separator-release plate  ed by two
dual purpose  aluminum separator-release 30 is then placed upon the upper
copper foil surface  plates. Each board, as illustrated in Figure 4, is now
6 of the first PC board. Thus, the f irst board has a dual  30  covered top
and bottom by a dual purpose aluminum purpose aluminum separator release
plate 30 on its  separator-release plate and drilled individually. If,
bottom and on its top. It will be appreciated that the  however, the entire
book of four boards were to be polymeric surfaces 34 of the
seperator-release plates  drilled  simultaneously, three  separator-release
30 have virtually no tendency to adhere to the copper,  sheets 30 would be
eliminated. thus will not warp or stain it. Furthermore, the plates   35
Being coated with the  release material 34, after 30 will not pick up
adhered resin.                  drilling, the sheets or plates 30 are
simply lifted off If the printed circuit boards are to be drilled one  the
finished PC boards. The plates 30 have thus at a time, a second dual
purpose aluminum separator-  served the dual purpose first replacing the
costly release plate 30 is placed directly over the plate 30  stainless
steel separator sheets and all of the paper covering the first book as seen
in Figure 6. There-  40  release sheets, and secondly serving as the drill
en- upon, another PCB is laid up. On top of the second  try and drill
backup material. board is laid another dual purpose aluminum-separa-    On
occasions, the book may be assembled con- tor release plate 30, it also
being covered by another  templating drilling two PC boards at a time. In
this in- separator-release plate 30, if desired, and in like  stance, only
one dual purpose separator-release manner two more PC boards are assembled.
The up-  45  sheet 30 is required between each PC board, with a per most PC
board is overlaid with but a single dual  sheet 30 on top and a sheet 30 on
the bottom. Obvi- purpose aluminum separator-release plate which, in
ously, more than two boards may be drilled at one turn, may be covered by
stainless steel plate 24   time and the assembly of the press lay-up
prepared and/or chip board 22 and the upper caul plate 20. No  accordingly.
paper release sheets are employed.             50 If boards are to be
drilled, two or more at a time, or even eight at a time, only a single dual
purpose se-  Claims perator-release sheet 30 is used between PCB's, i.e.,
one sheet engaging both the upper copper surface of  1. Arelease plate for
use in the production of printed 



one PCB and the lower copper surface of the PCB.   55  circuit boards
having at least one outer metallic Only four PC boards have been shown
assem-          layer comprising: bled in the book by the new process
illustrated in Fig-      a substrate sheet of aluminium foil, and ure 6,
and by the conventional process shown in Fig-         a layer of release
material covering a side 5    7                   EP 0 333 744 B1 also
utilized as the drill backup and drill entry material  ure 5. Frequently,
however, eight or more boards are employed in the drilling process.
assembled. When eight boards are assembled it will A book is laid up on a
conventional caul plate 20  be noted that seven expensive stainless steel
sepa- which is covered by a chip board 22 or a silicon rubber  rator plates
24, and sixteen release sheets 26 may be pad. If desired, one stainless
steel separator plate 24   5   replaced with nine pieces of Applicant's
dual purpose may be employed to prevent the transfer of irregular-
aluminum separator-release plate 30. In addition, in ities of the chip
board 22 from being transferred to the  anticipation of drilling boards
separately, there is one thin copper foil of the first PC board. The
stainless  more dual purpose aluminnum separator-release plate steel plate
may be eliminated by the use of a 0.127 cm  30, placed back to back with a
release plate 30 on (.050 inch) chip board that helps to distribute the
heat  10  each book in the stack exceptfor the upper most book evenly.
and the lower most book. The only requirement is that A dual purpose
separator-release plate 30, em-  one dual purpose separator-release sheet
30 be bodying features of this invention is laid upon the clip  placed in
engagement with each copper foil surface board or the stainless steel
separator plate (if one is  of a PC board. used) without the use of a paper
release sheet. The   15  As compared with the Figure 5 illustration, i.e.
of polymeric resin release material 34 on the dual pur-  a bookhaving
butonlyfourassembled PC boards, by pose plate engages the stainless steel
plate 30 orthe  the new process shown in Fig. 6 three costlystainless clip
board directly. The lower copper foil 8 is laid di-  steel plates 24 have
been eliminated and eight sheets rectly upon the upper polymeric resin
release surface  of paper release sheets 26 have been totally elimin- 34 of
the dual purpose separator-release plate and   20  ated and replaced by
eight sheets of dual purpose then, in turn, a layer of prepreg 18, the
inner layer of  aluminum separator-release plates. Five dual pur-
copperfoil 4 (if one is used), the upper layer 16 of pre-  pose
separator-release sheets could have been preg and finally the outer layer 6
of foil are super-  used. posed, one upon another. This completes the first
PC  Afterthe book of PCBs has been sentto the press board. The middle layer
or core 14 of foil could be   25  room for laminating and curing, the books
are broken eliminated if the Figure 1 type of PC board is desired,  down
preparatory to drilling. Each PC board, but for or conversely, more than
one cores may be em-      the bottom and top boards in the book, were
separat- ployed. Another dual purpose separator-release plate  ed by two
dual purpose aluminum separator-release 30 is then placed upon the upper
copper foil surface  plates. Each board, as illustrated in Figure 4, is now
6 of the first PC board. Thus, the first board has a dual  30  covered top
and bottom by a dual purpose aluminum purpose aluminum separator release
plate 30 on its  separator-release plate and drilled individually. If,
bottom and on its top. It will be appreciated that the  however, the entire
book of four boards were to be polymeric surfaces 34 of the
seperator-release plates  drilled  simultaneously, three  separator-release
30 have virtually no tendency to adhere to the copper,  sheets 30 would be
eliminated. thus will not warp or stain it. Furthermore, the plates   35
Being coated with the release material 34, after 30 will not pick up
adhered resin.                 drilling, the sheets or plates 30 are simply
lifted off If the printed circuit boards are to be drilled one  the
finished PC boards. The plates 30 have thus atatime, asecond dual purpose
aluminum separator-  served the dual purpose,first replacing the costly
release plate 30 is placed directly over the plate 30  stainless steel
separator sheets and all of the paper covering the first book as seen in
Figure 6. There-  40  release sheets, and secondly serving as the drill en-
upon, another PCB is laid up. On top of the second  try and drill backup
material. board is laid another dual purpose aluminum-separa-    On
occasions, the book may be assembled con- tor release plate 30, it also
being covered by another  templating drilling two PC boards at a time. In
this in- separator-release plate 30, if desired, and in like  stance, only
one dual purpose separator-release manner two more PC boards are assembled.
The up-  45  sheet 30 is required between each PC board, with a per most PC
board is overlaid with but a single dual  sheet 30 on top and a sheet 30 on
the bottom. Obvi- purpose aluminum separator-release plate which, in
ously, more than two boards may be drilled at one turn, may be covered by
stainless steel plate 24   time and the assembly of the press lay-up
prepared and/or chip board 22 and the upper caul plate 20. No  accordingly.
paper release sheets are employed.            so If boards are to be
drilled, two or more at a time, or even eight at a time, only a single dual
purpose se-  Claims 



perator-release sheet 30 is used between PCBs, i.e., one sheet engaging
both the upper copper surface of  1. Arelease platefor use inthe production
of printed one PCB and the lower copper surface of the PCB.   55  circuit
boards having at least one outer metallic Only four PC boards have been
shown assem-         layer comprising: bled in the book by the new process
illustrated in Fig-     a substrate sheet of aluminium foil, and ure 6, and
by the conventional process shown in Fig-        a layer of release
material covering a side 5    9                   EP 0 333 744 B1
10 of the substrate sheet characterised in that: there       subjecting the
laid-up book to heat and is a further layer of release material covering
the  pressure to cure the resin, other side of the substrate sheet, and
separating the book of cured boards into the release material comprises a
polymer-      stacks of at least two boards each, ic resin thermally stable
to approximately [err]    5     retaining the release plates in engagement
and is capable of releasably engaging one of said   with the outer metallic
layers of the stack of two outer metallic layers during manufacture of the
or more boards, and printed circuit boards whereby the same release
drilling conductor lead holes in each stack plate may be used as a dual
purpose release         of two or more boards with the release plates plate
for use in both the lamination and drilling of  10  serving to prevent the
resin from contaminating a printed circuit board.
adjacent boards and serving as drill entry and drill back up material in
the drilling process. 2. A release plate according to Claim 1 wherein the
substrate is from approximately 0.013 cm to ap- proximately 0.064 cms
thick.                15   Patentansprfiche 3. A release plate according to
either one of Claims  1. Eine Trennplatte fOr die Verwendung bei der Her- 1
and 2 wherein the polymer is from approximate-    stellung von gedruckten
Leiterplatten mit wenig- ly 1 to approximately 5 micrometers thick.
stens einergulreren metallischen Schicht, umfas- 20      send: 4. A method
of making laminated printed circuit         eine TrAgerschicht aus
Aluminiumfolie und boards of the type having outer conductive met-     eine
Schicht aus Trennmaterial, die sine Seite der allic layers and at least one
inner dielectric layer  TrAgerschicht bsdeckt, dadurch gekennzeichnet:
containing heat curable resin comprising the        daS sine weitere
Schicht aus Trennmaterial vor- steps of:
25       handen ist, die die andere SeitederTragerschicht assembling a
multi-layer book of circuit       abdeckt, und boards, one on top of
another in a press lay-up,    daM das Trennmaterial sin polymeres Harz urn-
placing a dual purpose release plate as        falt, das bis naheru !swsise
375CC thermisch claimed in Claim 1 in engagement with each out-     stabil
ist und in der Lade ist, trennbar sine deriu- er metallic layer of a board,
30      fiersn metallischen Schichten wahrend der Her- subjecting the
laid-up book to heat and        stellung der gedruckten Leiterplatten zu
berlh- pressure to cure the resin,                         ren, wobei die
gleiche Trennplatte als sine Dop- separating at least one cured board from
pelzweck-Trennplatte fOr die Verwendung so- the book,
wohl bei der Laminierung als auch bei der Boh- retaining the release plates
in engagement  35  rung einer gedruc en Leiterplatte verwendet with the
outer metallic layers of the separated      werden kann. board and drilling
conductor lead holes in the board  2. Eine Trennplatte nadh Anspruch 1, bei
der die with the release plates attached,                    TrAgerschicht
etwa 0,013 cm bis etwa 0,064 cm whereby the release plates serve to pre-
40   dick ist. vent the resin from contaminating adjacent boards in the
curing process and serve as drill en-  3. Eine Trennplatte nach einem der
AnsprfLche I try and drill back up material in the drilling proc-  und 2,
bei der das Polymer etwa 1 bis etwa 5 Mi- ess.
krometer dick ist. 45 5. A method of making laminated printed circuit
4. Ein Verfahren zum Herstellen von laminierten ge- boards of the type
having outer conductive met-     druckten Leiterplatten des Typs mit
Au~eren leit- allic layers and at least one inner dielectric layer  fahigen
metallischen Schichten und wenigstens containing heat curable resin
comprising the        einer inneren dielektrischen Schicht, die wirme-
steps of:                                   so       hartbares Harz
enthalt, das die folgenden Schrit- assembling a multi-layer book of circuit
te umfalrt: 



boards, one on top of another in a press lay-up,    daB ein mahrschichtiges
Buch aus Leiterplatten placing a dual purpose separator-release
zusammengebaut wird, bei dem sine auf der an- plate as claimed in Claim 1
in engagement with      deren in einem Prefstapel aufgabaut wird, each
outer metallic layer of a board,       55      eine
Doppelzweck-Trennplatte, wie sie in An- placing a second release plate in
engage-      spruch I beanspruqoist, in Berihrung mitjeder ment with a
plate that separates at least every      auBeren metallischen Schicht einer
Platte ange- second board in the book,                           ordnet
wird, das aufgestapelte Buch Warme und 6    11                  EP 0 333
744 B1                12    |IIII11 || I| | IIll HI  1 Druck ausgesetzt
wird, urn das Harz zu hirten,          feuille support~,et wenigstens eine
gehartete Platte von dem Buch         - le materiau deiiberation comprend
une re- abgetrennt wird,                                        sine de
polymere thermiquementstablejus- die Trennplatten in Beruhrung mit den
Auleren           qu'A approximativement 375C et qui est metallischen
Schichten der abgetrennten Platte   s      capable de cooperer de maniere
liberable gehalten werden und                                     avec lee
couches metalliques externes au Leitungszufuhrungslocher in die Platte
gebohrt          cours de la fabiication des cartes de cir- werden, wahrend
die Trennplatten anhaften,              cuits imprim6s, permettant ainsi A
la meme wodurch die Trennplatten dazu dienen um zu ver-         plaque de
liberation d'etre utilisee comme hindern, dalR das Harz benachbarte Platten
wih-  lo     une plaque de liberation A double effet, A la rend des
Hirtungsprozesses verunreinigt, und
foispourlastratificationetIepergaged'une als Bohreintritt- und
Bohrunterlagematerial be!         carte de circuit imprime. dem Bohrprozell
dienen. 2. Plaque de liberation selon la revendication 1, 5. En Verfahren
zum Herstellen laminierter ge-  15     dans laquelle le support possede une
6paisseur druckter Leiterplatten des Typs mit Auleren leit-  comprise entre
environ 0,013 cm etenviron 0,064 fahigen metallischen Schichten und
wenigstens      cm. einer inneren dieelektrischen Schicht, die wAr-
mehirtbares Harz enthAlt,                       3. Plaque de lib6ration
selon la revendication I ou das die folgenden Schritte umfalt:         20
2, dans laquelle le polymere possede une epais- dal ein mehrschichtiges
Buch aus Leiterplatten     seur comprise entre environ 1 pm et 5 pm envi-
zusammengebaut wird, bel dem eine auf der an-      ron. deren in elnem
Preastapel aufgebaut wird, elne Doppelzweck-Separator-Trennplatte, wie
4. Proc6d6 de fabricatidh de cartes de circuits um- sie in Anspruch 1
beansprucht ist, in Beruhrung   25  prim6s stratifies du type possedant des
cou- mit jeder Aufleren metallischen Schicht einer      ches metalliques
conductrices externes et au Platte angeordnet wird,
moins une couche dc dielectrique interne conte- daR eine zweite Trennplatte
in Kontakt mit einer   nant une rMsine thermodurcissable, comprenant Platte
angeordnet wird, die wenigstens jede        lese tapes consistant A: zweite
Platte in dem Buch trennt,          30         - mettre en place un
empilement multicou- das aufgestapelte Buch WArme und Druck aus-
ches de cartesde circuits, les unes au-des- gesetzt wird, um das Harz zu
hArten,                    sus des autres parsuperposition sous pres- dalI
das Buch aus geharteten Platten in Stapel          sion,        i aus
jeweils wenigstens zwei Platten getrennt          - placer une plaque de
liberation A double ef- wird,                                      3s
fet telle que revendiqude dans la revendica- die Trennplatten in Kontakt
mit den aulieren me-        tion I en cooperation avec chaque couche
tallischen Schichten des Stapels aus zwei oder          metallique externe
d'une carte, mehr Platten gehalten werden und                      -
soumettre l'empilement vertical A la cha- Leitungszufuhrungsl6cher in jeden
Stapel aus           laur et A une certaine pression pour durcir zwei oder
mehr Platten gebohrt werden, wobel  40       la rMsine, die Trennplatten
dazu dienen um zu verhindern,        - se6parer au moins une carte durcie
de l'em- daa Harz benachbarte Platten verunreinigt, und          pilement,
als Bohreintritt- und Bohrunterlagematerial in        - retenir les plaques
de liberation en coope- dem Bohrprozeli dienen.
ration avec lee couches metalliques exter- 45           nes de la carte
sAparee, et - percer des trous. de tOtes de conducteurs Revendications
dans la carte, les plaques de liberation etant attachees, lee plaques de
liberation 1. Plaque de liberation destinie A etre utilisie pour
servant ainsi A empecher la rhsine de 



la production de cartes de circuits imprimes pos-  so   contaminer les
cartes voisines au cours du sedant au moins une couche metallique externe
processus de durcissage et servant en tant et comprenant:
que materiauxl'entr6e de forage et mate- - une feuille support en
aluminium, et               riaux de sortiq de forage au cours du pro- -
une couche de materiaux de liberation re-          cessus de forage.
couvrant un cot6 de la feuille support, ca-  5s racterisee en ce que:
5. Procede de fabrication de cartes de circuits im- - une couche
supplimentaire de materiaux         primes stratifiees du type possedant
des cou- de liberation recouvre l'autre c6te de la      ches metalliques
conductrices externes et au 7    13                   EP.O 333 74B1 SIt4
1 111111 11111 11111 11111 l1i11i *    *  ~~C   L   N   S * moins une
couche de dielectrique interne conte- nant une r6sine thermodurcissable,
comprenant les etapes consistant A: -mettre en place un empilement
multicou- ches de cartes de circuits, les unes au-des-   5 sus des autres
parsuperposition sous pres- sion, -placer une plaque de
liberation-separation A double effettelle que revendiqu6e dans la
revendication I en cooperation avec cha-   vo quo couche metallique externe
d'une carte, -placer une deuxibme plaque de liberation en cooperation avec
une plaque qui separe au moins les cartes par paire dans l'empi- lement,
15 -soumettre l'empilement vertical A la cha- leur et A une certaine
pression pour durcir la resine, -diviser l'empilement de cartes durcies en
piles d'au moins deux cartes chacune,   20 -retenir les plaques de
liberation en coope- ration avec les couches metalliques exter- nesa de la
pile de deux cartes ou plus, et -percer des trous de tetes de conducteurs
dans chaque pile de deux cartes ou plus,  25 les plaques de liberation
servant A empe- cher la resine de contaminer les cartes voi- sines
etservant en tant que materiaux d'en- tree de forage et materiaux de sortie
de fo- rage au cours du processus de forage.   30 35 ~ ~   ~ ~ " 40 45 50
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