225252 Drilliing,Printed Crcuit Boards and Entry Boards therefor This
inveption relates to a method of drilling holes in printed circuit boards
and ™ an entry boar d adapted for use in such a nethod. It is well known
that in drilling printed circuit boards it is usual to use dummptpargss?2
on either side or both sides of the board or boards to be drilled. These
dummy boards afriskking Brinted Gigreuidt Bodrdskiangd BntunBoatdmrtderefor
backing, or back- board is disclosed in 10 7US A-3700341,
conprising a |am nat'lgueﬁ igventdiammzediates rig \a metded of Migidiiing hales in
fibrous board. A lampnpated entry board is disclosed in US-A-43114109.

When many boar ¥ ted&GirE Wit Raay dnandirte @uantrhdheandh dpried &or use
consisting of an entry boar top of the printed circuit board 15 :
materi al . Theﬁﬂlé?ﬁﬂg 4; reasons for this - one of these is to
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‘prevent burring of the printed circurt board materi al Various materials

are used for thauBoOH tire WEmdthignd®Ste FOFFED dymay %@%‘k@%garafhd entry
:conposite 25 boards consisting of a netal cladding on one or bBoth sides

of a softer, oficdrdsgani s, vdReingf Bt ebagk-uphe. bBREZE lﬁsrlmg&yos"ék&i in
pe(EFnentHX bonded to the substrate on substrate

US~A~3700341, comprising a laminate of aluminium foil firmly

-
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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

W 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 pléte of  the drilling
machine, and another being to prevent burring of the printed
circuit board material. Various materiéls are used for the
dummy boards, but the most common dummy boards are composite
25  Dbpoards 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 ox substrate

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



by neans of a permanent adhesive such as an epoxy resin. . A probJem

associated with the drilling of printed circuit boards has been the+ -
effect of the board material on the drill bit. GCircuit boards conmmonl y\o/
contain nuch epoxy resin. During the drilling operation the resin

beconmes firmy bonded to the margins and flutes of the drills.

Thi s

i ncreases the power pechlennmedsoditetdibatwiithputhenddealddagsnmefiri pginbedde
the drilled holes. In sonme cases the resin build up limts the useful
the drills. Thecuitibogundsbeagihéeénutheandfegpendi tdhe thoarmtovatehial on

drills are being 10 refurbi shed. According to the invention,

an entry
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t herethrough conprises ,a pcbh-engaging sheet adapted to resist
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subsequent |y

i ng, coating or spraying

difficult and expensive to remove. when drills are being

_lOl' refurbished.
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According to the invention, an entry board for use

adjacent a printed circuit. board . during

therethrough - comprises a pcb-engaging sheet

drilling

adapted to

resist burr-formation during the drilling therethrough,

- 15 . laminated . with a. further sheet over whose

- surface

is

distributed a drill lubricant. The further sheet may be

non-metallic.- Where the further sheet is a paper board, the

lubricant can be interspersed .in the paper board such that

the lubricant is distributed not only over its surface but\;)
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lubricant such as graphite, molybdenum disulphide

also beneath its surface. The lubricant may be any dry film

or

polytetrafluoroethane (ptfe) and it may be interspersed in

the material during manufacture or it may be

subsequently ' by brushing, rollcoating or spraying.

25 preferred lubricant is ptfe.

Preferably, the ' entry board comprises. two

applied'

- The

laminar

.components whose faces are joined such. that there is no

relative slip during transportation, ‘cutting

and



25 preferred lubricant is ptfe. Preferably, the entry board conprises two
| ant nar conponent s-whose faces are joined such that there is no relative
slipe during' transportation, cutting and - 2 - posi tioning, and
such that they are separable by peeling themapart; one of the |am nar
conponents, constituting a substrate of e.g.. a fibrous board, being

provi ded with positioningubendarsucls that. thaheargriseparalnke chbit Pebings
or elimnates resin build-up on the dril|l bit. In another aspect, the

i nvention provikes apagthodosr @fi ltheglaminanht e@MBPRENLEE, hGANGLituting a
conprising placing an entry board .,in accqQrdance wifh the -invention
defined above 3ePstrate oH ehg-pai fldFus &Rﬁr%od?%l%dePVFaFﬁg Wiy e
bot h boards. Exapp| es of.the use of the invention will now be given with
reference to t@%fgtc WAy di agr anmati ¢ drawi ngs, in which: 15

Substrat eand o ol AR ngoohLone ALY EROCH bur 855 (4 IHEBL esin
port esponding kg, Faced 444 Ak begd ng on both 1 des of the eubgtate
renoved from a supgtLabehefl h8pectSethe (fHention provides a method of
' - drilling a printed circuit board, comprising placing an

entry board in accordance with the -invention defined above

- 10 next to the printed circuit board and drilling:through both
boards.

Examples of the use of the invention will now be given

with reference to the aqcompanying.diagrammatic'drawings, in
- which: .

15 _ Figure 1 is a section through an entry board comprising

a fibre board substrate and a cladding on one side only; and

Figure 2 is a section corresponding to Figure 1 but

with cladding on both sides of the substrate. -

o L In this embodimént of the present invention, a metal

. 20 layer may. be removed from a substrate after use,'xthus

allowing the substrate to be disposed of "and the metal

reclaimed. Alternatively the substrate may be reused in some

applications. Referring to Figure 1, a weak bond between the

metal A and the substrate B may be achieved by means of a

25 low strength adhesive applied to one or both of - the

contacting surfaces or by .an - interposed double-sided

adhesive tape or by treatment of the surfaces in ‘aiway which

gives some degree of mechanical keying between them. It is



all owi ng the substrate to be di sposed of and the netal .reclai.ned. . .
Alternatively the substrate may be reused in sonme applicatirons. Referrirg;
to Figure 1, a weak bond between the netal A and the substrate B may be’qf
achi eved by neans of a 25 low strength adhesive applied to one or
both of the contacting surfaces or by an interposed double-sided
adhesi ve t aprobrnégessanynthatothehbosdifgcestenda complehety gevesssohe
degree of nechani cal keying between them It is - 3 - not necessary
that the bongirn§aessends conpletely across the surfaces. Exanple The
preferred process wuses alumnium 40 mcrons (0.04m) thick bonded on
to a paper board of approximtely 500 EX*3®ke (0.5mm) thick. The adhesive

| ayer is intended to be the minimumwhich will hold the |ayers together
during storage, hgﬁﬁliﬁ&FQ@&FFQLg,P¥?%%%%QrPé??on 1ﬁH§F{io nggl?ﬁens
| deal pool b0t BABR) pEEEn BEMGEH i rFOn? AR p RO BburDPEORANRLeLY
(Rt onc! et 86D sseRAT oSy %, CORBESHANERLR, AAILE THigHNEY o
e Deekh g STy e e 00 A EoLA e BT chOEndS KEshl
thickness  gtorage, handling, cutting, transportation and positioning.
The thickness of the adhesive layer is approximately 3
10 microns and an ideal peeling force between the aluminium and ~/
paper of about 50N/m (Newtons/metre) is achieved. This
corresponds to a tensile strength of the bond of about
'40kN/m2 (kilo Newtons/square metre). Tests have shown that
the peeling force must be below 500N/m corresponding to a
15 tensile strength of about 400N/m2.
It will 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. .
In a trial of the drill lubricant, the composite board.\J
20 yas sprayéd on the paper side with fine solid ptfe particles
dispersed in 'a carrier fluid. The carrier  evaporated
leaving a thin ptfe layer on the paper. After drilling 1000
holes through a typical stack of 3 circﬁit boards with the
treated entry board in position no fésin build-up was
25 observed on the drill. Another drill used under identical
conditions but with no ptfe on the entry board showed
considerable resin build-up.

i

It will be appreciated that the entry board of the

-4 -



could be greater ,than O.5mm and that the foil or sheet could be of a

slightdy different +hickness. In a trial of the drill lubricant, the
conpggite board 20 was sprayed on the paper side with fine solid ptfe
particles dispersed in a carrier fluid. The carrier evaporated

|l eaving a thin ptfe layer on.the er. Aft dri 1000 hol es t h a
t ypi cal stack B$e§eEFr&8WFn5&§Pd§R%£Vi ?ﬂEaiiXaV@&l rPSeBo&d @i acking
position eS| buil d-up was 25 observed on the drill. Another
drill used und F8entical conditions but with no ptfe on the entry

board. showed consi dgkabhecisnl Nyl | daslP: ohbsBik! 1be AR SLddial chbe

entry board of th sent” i nvention courd ual'l e use

a backi ng boargng@8£tiaﬁ'°§18§ﬁs aﬁBeﬂg§gDﬁ%§r& » wi bl tﬁ@dlaﬁiﬁgkeahbﬁﬁeas

Appl i cation an enfr oard wt anlnate sheets 5

not separgte dypiBH @er Mt %é}t&t@r&uﬁﬁwrﬁ&xﬁaﬁeger X! 478, sbpapaBhENT
themapart. 10 15 20 25 - -

for recycllng, by peeling them apart.
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CLAI M5 1. An entry board for use adjacent a printed circuit board (pch)

during drilling therethrough conprising a pch-engagi ng sheet adapted to: -
resist burr-formation during the drilling 5 t her et hrough, ~ | am nat ed Mﬁih
a further sheet over whose surface is distributed a drill lubricant. 2.
An entry board according to Caim 1, in which the further sheet is

non-net al i CLAIMS An entry board according to \Claim2; in which the 10
non-metallic further sheet is a paper board in which the lubricant is
i nt er sper sedl suclAn hertttthéodand i rantuse atlFacerbutae domint ted| gimmeit ibeard

surface but also beneath its surface. 4. An entry board according to
Claim2, 'in(pgkkrdutiang 3rikdmgretheretthfonghheronpricing a pelpeendaging on
which the lubricant is applied as a dry film- 5. An entry board according

to any precethert rdepted| howkiest sthwiprieamatien gluphnge thep| fdeking
di sul phi_de or, pol ytetrafluqQroethane, 20 6. An_ entry board according
to any? pré@!é%?i"ghr%‘i‘ m(iéﬂ\%ﬂlaitﬁ%gwf-% Iaamfh’&rthg%rrpﬁﬁﬁﬁf—s Wi e Thees
Ut t] ng and P AR hoT St chatt Pyl AR abi o by peel { ng. them
D 2" YE SRR bERROE0L S B0 20 BR800 iR,
further sheet is non-metallic.
3. An entry board according to .Claim 2, in which the
10 non-metallic further sheet is a paper board in which - the v/
lubricant is interspersed such that the lubricant is
distributed not only over its surface but also beneath its
surface.
4. An entry board acéording to .Claim 2, in which the
15 non-metallic further sheet is a paper board on which the
lubricant is applied as a dry film.
5. An entry board according to any preceding Claim, in
which the lubricant is graphite, molybdenum disulphide or
polytetrafluoroethane. W
20 6. An entry board according to any preceding claim,
comprising two laminar components whose faces are joined
such that there is no relative slip during transportation,
cutting and positioning, and such that they are separable by '
peeling them apart; one of the laminar components being
25 provided with the drill lubricant.
7. A method of manufacturing an entry board according to
Claim 3, comprising interspersing the lubricant in, the paper

fibre during manufacture of the paper board.

N
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Claim3, conprising.interspersing the |ubricant inthe paper fibre during
manuf acture of the *paper board. 8. A nmet hod of manufacturing an entry
banﬁwaocordlng to Claim4, conprising brushing, rollcoating or spraying B
the lubricant as a dispersion in a carrier quid on to the paper board and
all owi ng the cgrrrer fluid to evapor at e. A method _of drillin

a printed cui tA Bekkad 85mHQQHﬁﬂfﬁﬂ%ﬂﬂQKFQUFEFFYyb&&%@iQQFQﬁQkﬂ%a ee
with Caiml it to4the(ﬁn|n1ed Ci CUI# board drllllng t hrough bot h
boards. 10. AnCtRiPy4wodt prs‘lfdﬂ‘-’an Faphynds & Oﬁé:c}r}‘?er Fn i)y the

Coerinee o apspeiamen foutanay Lo BTELLES L sl
and the acconpggy}§9afa M 187ind 5tk Garrier Fiuik to rapoPate:

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

10. An entry board, substantially as described herein with
o/ 10 reference to the accompanying drawings.

11. A method of producing a dummy board, substantially as

described herein with reference to the Example and the

accompanying drawings.
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