2273898 Drilling Printed Grcuit Boards and Entry Boards therefor This

invention relates tg a nethod of drilling holes in printed circuit boards
and to an entry board adapted for use in such a nethod. 5 gg iB;
well known that in drilling printed circuit boards it is usuézzk ii?,

dummy boards on either side or both sides of the board or boards to be
drilled. Thedfridding Rrinked Gironit Boardsiand &ntry Boardsitherefor

entry~boards. A bqqﬁé"'&.nvéi{tﬂﬁp“’féﬁihteéj%ch me?thdhsc?f et 1idy MHdles in

US- A™%700341, conprising a lamnate of alumniumfoil firmy bonded to
Masonite, a figridited@irbuit dodrds @G YerlRa8f bddrdli Sddpist! fidk use
US- A-4311419. When nmany boards are being drilled they are usually nmade up
i n stacks consiiat isyrinfa aretdidy board on top of the printed circuit board
15 material. There are a nunber of reasons for this - one of these is to
reduce burging, anotler iso webierknakmagbato ihe dopllimgnapeinted heistaok
and another to inprove drilling accuracy. At the bottom of the stack
there is usual lbpands het BsaraswHl | ba use Gupmypbonds ani @ithen heidef or
a 20 nunmber of reasons, one of which being to prevent the drills dr|II|ng
into the base tRehh n§1§¢§t eforthenebaprf iayy Pﬁéﬁﬁﬁe toynkeariiikedei nfhease
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adh&si ve 3lch as an “epoxy fesi
bonded to Masonite, a fibrous board. A laminated entry

board is disclosed in US-A-4311419. When many boards are
being drilled they are usually made up in stacks consisting
of an entry board on top of the printed circuit board
15 material. There are a number of reasons for this -~ one of
these is to reduce burring, another to prevent damage to the,
top laminate in the stack_and another to improve drilling
accuracy. At the bottom of the stack there is usually
another board called the back-up board which is there for a
20 number of reasons, one of which being to prevent the drills

drilling into the base tooling plate of the drilling

machine, and another being to prevent burring of the printed

circuit board material. Various materials are used for the

dummy boards, but the most common dummy boards are composite
25 boards consisting of a metal cladding on one or both sides
of a softer, often organic, sheet of material. The metal is

rigidly and permanently bonded to the substrate or substrate

by means of a permanent adhesive such as an epoxy resin.



Large quantities of these cladded boards are in use and the.difficulty of
their disposal is a matter for concern. The netal conponent makes it
difficult to dispose of the used boards and the strong adhesion of the

metal makes it 5 difficult to reclaimsane economcally. Strong adhesion
has been considered to be inportant for the rigidity of the board and for
its resistance LargeequantibhesfofhbhdselCIdeed Bbardsi arehia ase and
environmental problemas well as an_econonic_problemthrough the fallure to
recycl e t heheugiffigultyoefdsheire dispogabnigvar battert iar peonterm by
providing a conposite entry board for use _adjacent a printed circuit board s

during driThengetadr aamranant pakesi dit t ARf HFHéEnttq addspeset \Rf | &hﬁnar

el bt ve used bRGF ARy it ShEPEH, AdRATHD - BBeI MRGATGAkeR tch -
two. | im natEEREBRE ?ée’é?élgf@h'ﬁg@?;?g@naﬁ?é% i FPBﬁoagLsrﬁift%&yBPs
paper, and, é‘eﬂe%%nsgdé%tfl £6° el\"’/‘gn§¥r65§£| ff(}r tﬁge?i%:l.g:z{yp ' the

t hi ckness ~TFanges el ng respec The
:galgﬁiengaﬁgPangﬁe eréﬁrféggg?%éﬁgﬁfggfa @He Q%es Ve, ab?ter '[lvellﬂ
simlar regytt mme% A i e e éﬁvii‘oﬁﬁenth@t propdeat Qs APl €asi

adhesi ve tape. The adhesive materials in each case should preferably
be coupl ede¢eniomiér prgblemo though ather faElalredl toy reeypoeenthe Wadinmyone
is used, than to the other |am nar conponent, so that it my - 2 - ”D{fb
r eadijgy beboardsl ed.

' The invention overcomes this problem by providing a
composite entry board for use adjacent a printed circuit
board during drilling therethrough, in which the adjacent
faces of two laminar éomponents of the entry board are

15 joined . such that there is ho relative slip during
transportation, cutting and positioniﬁg, and such that they
are separable by peeling them abart after use.

Preferably, the two laminar components are a substrate,
which may be fibrous board or paper, and a metéi or metal \;J

20 alloy foil or sheet; typical thickness ranges being
respectively 0.1 - 4 mm and 0.02 - 1 mm.  The laminar
components are preferably joined by an intermediate layer of
a low-strength, preferably permanent tack, adhesive;
alternatively, a similar result may be achieved using an 1

25 intermediate double-sided adhesive tape. The adhesive ‘
materials in each case should preferébly be coupled less v

strongly to the metal or metal alloy component, where one is

used, than to the other laminar component, so that it may



Al ternatively, the | am nar conponents may be joined by keying together

t heir opposed surfaces, by for exanple roughening or texturing one or both
surfaces and pressing 5 them together. Thus the | am nar conponents are
joined face to face without any internedi ate adhesive. The join between the
| am nar conponent s neeg ot . ext end r their whole area, but may take
effect in striPe¥Errsp %EYoPeoFﬁEYCES i al areas provi ded there is
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| am nar cosipongRkMm. tbg éthébe ”Qhﬁk/%%bmléﬂlﬁakCéﬁﬂﬁﬁﬁﬁﬁtéwﬁibsyébnéa BS@Q
of the entry board for recl amati on. Exanpl es of the use of the

i nvention w || tpofabe givhABuw hhyr eheéemalhazet aghaedoepanyi ng di agrammatic
drawi ngs, in which: Figure 1 is a section through an entry board conpri sing
a fibre board substTheejaid bhetweddi bheodamimazi dempphentande2d not extend
Figure 2 is a section corresponding to Figure 1 but with cladding on both
sides of the sowerrdthein nwhbile ateal mbut ghay h&abﬁesﬁaﬁfecrhvént iffEips or
metal |ayer may be renoved froma substrate after use, thus - -

allowing the sEBStFaLs Fher Mamfsial areand PrEViSed theye h@dsufflclent

Alternatively the _ substrate pmay.be reused i S
e«’ & y rlgldgty for theylntended app 1ca¥§on.

In another aspect, the invention provides .a method of
drilling a printed circuit board, comprising placing an
entry board in accordance with the invention defined.above
next to the printed circuit board and drilling through both

15 boards. 1In the case where the entry board has two. laminar
components, the method advantageously includes the further
step of peeling off one of the laminar components, i.e. the
metal/metal alloy component when such 1is used, of the entry

Y board for reclamation.

20 Examples of the use of the invention will now be given
with reference to the accompanying diagrammatic drawings, in
which:

Figure 1 is a section through an entry board coﬁprising
a fibre board substrate and a cladding on one side only; and

25 . Figure 2 is a section corresponding to Figure 1 but

’ - with cladding on both sides of the substrate.
In this embodiment of the present invention, a metal

layer may be removed from a substrate after use, thus
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applications. Referring to Figure 1, a weak bond between the netal A and
the substrate B may be achi eved by neans of a 5 | ow , strength adhesive
applied to one or both of the contacting surfaces or by an interposed
doubl e- si ded adhesive tape or by treatnent of the surfaces in a way which
gi ves sone degree of nechanical keying between them It is not necessary

t hat t he bahitlowingxttels snbgtrettel v tacrbes dilspdsed ofr f anés.tHexameitall

Al um ni um sheet 0.25 mllinetre thick was attached.to a chlpboard subst.fate
1.5 nillineeckaimbilckAltengativelysthengubspratensay beckensedsiine somEher:
adhesive was applied 15 to the chipboard_ using a_  spraying <

techni que. applicationre BefesrindcéooFighEepdar @ Weals boRss begwrencihet o

t hat of convenilonaléneﬂcb in terns of r|g|d|t¥ fe3|§t nce to torgue and
the heat ofEfe friand fihe substrREe pBi BaYoPeuRFRICYS e MAARR nPlinPsheet ¢
was rea dll%?denn nt ab

preferrted ¥cel rﬁgggﬁal3%Pﬁ§&¥94oaﬁpéﬁgﬁs 58 Oﬁﬂﬁ) Pﬁ,cgé%ggggﬁz Eﬁﬁo a
P eht ondeiofibaBRRREY| REACCD BhCLB0° (dh "ThebPhttea MBuRdAZ MRA BV

I s intende m-ni-mum whi yers toge urlng 25

storage, hggpgLLige ‘EHbIa' 89 b&r %%Q%{eﬁtt Q2 WL R 'c%%' rig.e &T%Xfa RESS

[
of the adhesive layer ox1 mat 3 mcrons an Ilng force

bet ween thslaégnbamenuéaéeeaeer m@Eh%}Pﬁ%hlf’Wﬁn%( Pﬂfaﬁ&w&%{ naséxﬁ) e is
achi eved. corresponds to a ténsile strength of the bond of

about 40kl\hber ﬁécékshggNementh&qmam@t eXtendbe Tomplate 1yh@awtdsisatthehe
peeling force nust be elom/500hVn1correspond|ng to a

10 surfaces. \*J
Example 1
Aluminium sheet 0.25 millimetre thick was attached to a
chipboard substrate 1.5 millimetres thick using a low
strength permanent tack adhesive. The adhesive was applied
15 to the chipboard using a spraying technique. The
performance of the board in use was identical to that of
conventional boards in terms of rigidity, resistance to
torque and the heat of the drill bit, and absorption of
burrs, and the aluminium sheet was readily demountable.
20 o Example 2
The preferred process uses aluminium 40 microns
(0.04mm) thick bonded on to a paper board of approximately
500 microns (0.5mm) thick. The adhesive layer is intended
to be the minimum which will hold the layers together during
25 storage, handling, cutting, transportation and positioning.
The thickness of the adhesive  layer is approximately 3 Vo
microns and an ideal peeling force between the aluminium and

paper of about 50N/m (Newtons/metre) is achieved. This



2 tensile strength of about 400N/ [err]. 5 It wll be appreciated
that the substrate thickness could be greater than 0.5mm and that the foil
or sheet could be of a slightly-different thickness. Exanple 3 In a trial
of the drill lubricant, the conposite board 10 of Exanple 2 was sprayed
on the paper side with fine solid ptfe particles dispersed in a carrier
fluid. The carorrysmyader dbedal asansiple istirengithe bfiy etheon bioind peperabout
After drilling 1000 ry)l es through a typical stack of 3 circuit boards with
the trleated ent4OkNotit o( kil dewtans fequase matre) bui Tdstp haveolshewredthat
the drill. Another drill used under identical conditions but with no ptfe
on the entry bddal Beehttgcépsiceemuste besibeliow |FPAYm | conrespoading to a
appreciated that the entry board of the presentyinvention could equally
wel | be used adensick&isgrength (Rfarabouthi40MyMi cation is divided from

PObr i cant @i stri but oiF aPiad oPBPERCIAFPAENAL o BcoRUPAHFALE ot s kRess
peb 1900119 SNeslya i gredter (N S o GRCIS AL 0P Bk YodfE
Such that thetd 95 mer Tear SRERENA nd el L ortatian, cuttihg and
positioning, and they are _ Example 3 :
In a trial of the drill lubricant, the composite board
~ 10 of Example 2 was sprayed on the paper side with fine solid
- ptfe particles dispersed in a carrier fluid. The carrier
evaporated leaving a thin ptfe layér on the paper. After
drilling 1000 holes through a typical stack of 3 circuit
boards with the treated entry board in position no resin
15 build-up was observed on the drill. Another drill wused
under identical conditions but with no ptfe on the entry
board showed considerable resin build-up.
It will be appreciated that the entry board of the
present invention could equally well be used as a backing
20 board.
This Application is divided from Application No.
9120016.2, which claims an entry board with a drill
lubricant distributed at least over a surface of a sheet

laminated to a pcb-engaging sheet.
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separabl e by peeling themapart after use. 2. A board accarding to Claim
1, in which the two |aninar conponents are a substrate, and a netal . met al
alloy foil 10 or sheet. 3. A board according to Cla|m2 in vvhlchthe
substrate is of fibrous board or paper. 4. A board accordi ng to dam 2
or 3, in which the thickness of the substrate is 0.1 - 4 nmand the

thi ckness ¢parm&f the foil or sheet is 0..02 - 1 mm 5. A board accordi ng
to Cdaimd4—mwhich the thickness of the substrate is at |east 0.5 mm-ard

the thickngss oh tdempesiter eptast bsagloufor. UseMudfacend b@art iy ¥ng

to any of Claims 1 to 5, in which the 20 | am nar conponents are joined by~
an internediztaitayissard durdwgstdebllingdhherethrbugh,A haarvhielsorttieng to
Claim6, in which the adhesive is permanent tack adhesive. 8. A board

accor di ng adjacCeatmfagesr of7 twa rlasiindr c¢imp@tentsmdbEsihe leayey iwatbut 3¢
m cronetres thick. 9. A board according to Claim6, 7 or 8 in which the
peel i Mg foﬁé‘é r]eqmlﬁéd quehs o shadt o thesel aiBnakoi srelativears b quning 6 -

C 10. A board according to Claim6, .7 or 8, in which
t he tenS| | §r§f‘?&9§t"—ﬁt&f’f‘t'he LNt VARG tPRSIRHPARRI: s PBSs theY smre

KN/ t d di d 7 to 10,
as unaggpgﬁaiéﬁﬁbﬁg E‘lyapﬁ ar Voo H@F&I ! é&%@s‘a\}éemat eri :: msi s coupl ed
LESSESE rongl.y t% B%%rﬁe%%co%ﬁ%t E*:lo %la(?l)fn cﬁ.qnpﬂpe%lch the two laminar

components are a substrate and a metal or metal alloy foil .
10.  or sheet. s
3. A board according to Claim 2, in which the substrate is
of fibrous board or paper.
4. A board according to Claim 2 or 3, in which the
thickness of the substrate is 0.1 - 4 mm and the thickness
15  of the foil or sheet is 0.02 - 1 mm.
5. A board according to Claim 4, in which the thickness of
the substrate is at least 0.5 mm and the thickness of the
foil or sheet is about 0.04 mm.
6. A board according to any of Claims 1 to 5, in which the W/
20 laminar components are jéined by an intermediate iayer of a
low-strength adhesive.
7. A board according to Claim 6, in which the adhesive is
permanent tack adhesive.

8. A board according to Claim 6 or 7, in which the

25 adhesive layer is about 3 micrometres thick.
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9. A board according to Claim 6, 7 or 8, in which the
peeling force required to separate the laminae is less than

500 N/m.
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than to the other. | am nar conponent.,12. A board according to any of C ains
1 to 5, in.which the |am nar conponent s are joined by an

i nternedi ate 10 doubl e- si ded adhesi-ve tape. 13. A board according to any
of Claims 1 to 5, in which the | am nar conponents are keyed toget her by
means of roughening or texturing on one or both of their opposed surfaces,
Wi thout any i nt@s mekli boerddiaesiordings to1€laim boar d acroldi ngnt ethdeh othe
Clains:1 to 13, in which the join between the |am nar conponents does not
ext elvd over tHegmsidel staepgthh@f tthes bemidechetweenr ithe olampoae dis oless

partial areas.

15. A nmethod of drilling a printed circuit board, 20
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than to the other laminar component.

12. A board according to any of Claims 1 to 5, in which the
laminar components are joined by an intermediate
double-sided adhesive tape.

13. A board according to any of Claims 1 to 5, in which the
laminar components are keyed together by means of roughening
or texturing on one or both of their opposed surfaces,
without any intermediate adhesive.

14. A board according to any of Claims 1 to 13, in which
the join between the laminar components does not extend over
their whole area, but takes effect in strips or spots or
other partial areas.

15. A method of drilling a printed circuit board,
comprising placing an entry board in accordénce with Claim 1
next to the printed circuit board and drilling through both
boards.

16. A method according to Claim 15, inéluding the further
step of peeling off one of the laminar components of the
entry board for reclamation.

17. A method of drilling a printed circuit Dboard,
comprising placing an entry board in accordance with Claim 1

next to the printed circuit board and drilling through both

A



