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The. present invention relates entry boards for use in drilling snal

hol es, such as through holes, in blank boards for wiring boards, for
exanple, for producing printed wiring 15 boards. BACKGROUND ART In
producing printed wiring boards, small holes are fornmed in blank boards
for the printed wring boards by placing the 20 blank boards in the form
of superposed | ayers on a backup board, disposing an entry board on the
upper surface of the uppernost blank board, and formng a through hole in
the entry board from above and also a small hole in all the blank boards
at a tine using a 8NFRY BRARRSsFORaU€EadN HRIAGNG JHACENHORESonal |y used

as the entry board is an alum num board, e.g. , an alum num board of
AA1100- H18 material, chiefly for the purpose of preventing defacenment and

d |1 ed the blank b d f
et OO e M S DLES. B Al 11 e bl ak | ?SL. ¢
conponent s nount %l%a%%'lgtc%(EloW S.Engn %%Plcé/\ﬁlon %lr}_e%unde%ngét[}/ In ‘

recent years, it
§11ii(a) clalmlng the benefit pursuant to 35 U.S.C. §119(e) (1)

of the filing data of Provisional Application No. 60/303,147
filed July 6, 2001 pursuant to 35 U.S.C. §111(b).
10 |
TECHNiCAL FIELD
The .present inventipn relates entry goards for use in
drilling small holes, such as throqghtholes, in blank boards
for wiring boards, for example, for producing printed wiring

15 ©boards.

BACKGROUND ART
Inpfoducingprintaiwiringboards,smallholesareformed

in blank boards for the printed wiring boards by placing the

20 Dblank boards in the form of stperposed layers on a backup board,
disposing an entry board on the upper surface of the uppermost
blank board, and forming a through hole in the entry board from
above and also a small hole in all the blank boards at a time
using a drill‘in this state as is known.

25 Conventionally used as the entxry b'oarAd is an aluminum board,
€.g., an aluminum board of AA1100-H18 material, chiefly for the
purpose of preventing defacement and reducing formation of

burrs when holes are drilled in the blank board for the printed



required to formsnmall holes of up to 0.3 mmin dianeter. This gives rise
to the problemthat use of alum num boards as entry 5 boards permts dril
bits to sk0d2ze324 he board surface, frequently breaking drPCT/JBi1t03850Because

of the frequent breaks in drill bits, it is inpossible to superpose an
i ncreased nunber of blank boards for drilling to provide printed wiring
boards, hence the problemof a poor efficiency. ' Further since the drill
10 bits skid on the board surface, there is the problemthat snmall holes

are not formed in position accurately. Another problem is encountered in
that the inner peripheral wall defining the small hole fornmed becones

rough- sur f aceichirAe erahangl Wi tht c2@peabhibeashbbgeh@sUfSuffe @Y ¥nhgar d

15 for use in drilling snmall holes an al um num base board having a

| ubri cant | awierirforned-dm vattH eastigirer sigdacey thereafedy vafdd Xing @&

| ubricant sheet thereto in order to overcone these problens and to prevent

breaks i n dieduisied toefonirmmad Ir bodksess d¥p dm Oha@ mmder dpamépder alThis

surfaces defining small 20 holes and ensure inproved accuracy in the

posi ti on of HfeSSHALE TR HeEent shatdurn ehalbimimrbbardds Avaidmaiive as
t sheet is, for exanple, a sheet having a thickness of 0.1 to
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surface of the entry :
hence the problem of a poor efficiency. Further since the drill
10 bits skid on the board surface, there is the problem that small
hoies are not formed in positj:on accurateiy. Another problem
is encountered in that the inner peripheral wall defining the
small hole formed becomes rough—surfaced.
Accordingly, it appears feasible to use as an entry board
15 for use in drilling small holes an aluminum 'base board having
a lubricant layer formed on at least one surface thereof by
affixing a lubricant sheet théreto in order to overcome these
. broblems and to prevent breaks in drill bits, eliminate
roughness from the inner peripheral surfaces defin'ing small
20 holes and ensure improved accuracy in the position of the small
holes to be formed in the blank board. Available as the
lubricant sheet is, for exarriple, a sheet having a thickness of ‘
0.1 to 3 mm and prepared from a mixture of 20 to 90 wt. % of
a polyethylene glycol having an average .molecular weight of at
25 least 10000 and 80 to 10 wt. % of a v;rater—soluble lubricant as
disclosed in JP-A No. 4-92494. However, the lubricant sheet
exhibits poor adhesion to the aluminum base board, becomes

locally separated from the base board and becomes uneven in its



board facing the blank board during drilling to cause a break in the dril
or to inpair the accuracy in the position of the small hole. Furthernore,

t he | ubrivwant2sbeet is likely to crack 5 or beconme unevenpCTJehiocssess, or
irregularities will occur in the surface of the entry board facing the

bl ank board during drilling, consequently causing a break in the drill or
inpairing the accuracy in the position of the small hole. An object of the
present invention is to overconme the 10 faqregoing problens and to provide
an entry board for use in drilling small holes wherein a | ubricant |ayer
is excellent in adhesion to a base board thereof and can be prevented from

cracki ng. 15tmlékﬁéE%E&bﬁﬂifﬁd@dﬂﬂﬂﬂﬂﬁb@NoEB@rpi§3§ﬂ$sh&%ﬁ@%‘&@tﬂ%@é59§g a
first entry board for use in drilling small holes conprising a |ubricant
| ayer of a Weaxdrimoing fiud ydtand eoerd! §osinbaiirnyl ang average d1el sedhar
.weight of at |east 3000 to | ess than 10,000, a polyethylene glycol 20
havi ng an avi? dge $&iddulogr teeilgheiof the deastatPODD s position of the
trimet hyl ol propane and formed over at |east one surface of an al um num
base board, EF]hl BRLlEndef EBaReFRYER - Gﬁleal‘&%?%ﬁéntﬁheﬁpmﬂﬁke@lyproodnactkof

ponV|nyI acet rovi ded between .t he er _and the base board. 25 The
term" alunlndﬁ%egg sSaeﬁgpe?%wﬁﬁﬁ¥ﬁﬁﬁﬁ“aP%n?ﬁﬁﬁguéPFéyée?ﬂ”dddppp@ﬁ'i@

Bonrd Tor USe merie i S PHAReEoD 03P 04 MBChEaplr PosRs o Re
partial ly sapaniified EBHQH%heﬁftlgoc!éﬁ@ﬂ%} aac&eéﬁ ¢nltheari® or impairing
the accuracy in the position of the small’hole.
An object of the present invention is to overcome the
10 foregoing problems and to provide an entry board for use in
drilling small holes wherein a lubricanf layer is excellent in
adhesion to a base board thereof énd can be prevented from

cracking.

15 DISCLOSURE OF THE INVENTION
The;presept invention provides a first entry board for use

in drilling small holes comprising a lubricant layer of a
mixture of a polyethylene glycol having an average molecular
weight of at least 3000 to less than 10000 , apolyethylene glycol

20 having an average molecular weight of at least 10000 énd
trimethylolpropane and formed over at least one surface of an
aluminum base board,'wifh,an undercoat layer of a partiaily
saponified product of polyvinyl acetate provided between the
layer and the base board.

25 The term "aluminum" as used herein includes aluminum
alloys in addition to pure aluminum. Further the term."board"
includes foil.

In the first entry board for use in drilling small holes,



70 nole % in the degree of saponification and 9000 to 50000 in average

nol ecul ar wei ght. The partially saponified product of polyvinyl acetate has
5 the properr/2s29 of giving the lubricant |ayer inproved aPO®E3P@NO780 the

al um num base board, but if |less than 9000 in average nolecul ar wei ght,
the product is ineffective in giving the lubricant |ayer inproved adhesion
to the base board. If exceeding 50000 in the average val ue, the product
has a high 10 viscosity to inpair the lubrjcating properties and becone

| ess conpatible with polyethyl ene glycol although giving the [|ubricant

| ayer inproved adhesion to the base board. Further if less than 15 nole %

in the degreshofpasapenilfy sapbansithepro@nst add Yolysapeni AEedapEodiatls of
pol yvinyl acetate used becomes 15 | ess soluble in water, with the result
that the dri10 a@Usodrén Thm degirdee ofl sanedifasaly ohyanasioam ta 5hovat ef ,
whereas if in excess of 70 nole %in the degree, the product |owers the
| ubri cati ng rVFge iRslegitl oot t ess conpatible with pol yet hyl ene
gl ycol . Accordinggy, it is desirable to 20 determ ne the degree of
saponi ficati on of'Rh@3pALEilal| SPPubOHE & iRKP HHHd 9&t POLY PO YW Eoplt adechas e
fron1the5ra e OL 15 tto 70_nol e % The,gresent inhvention provides a second
entry bodrd Tt PFGBET A 9T 190G "hERP HOPELCRBAp3 ¥ hdMBRTPUBLi 2GRS ayer
of a 25 m xture of lve e l.ycol . havi an_aver npl ecul ar
. iR W ! .
wei ght of at Ieaf?aégﬁggio %%é? ?§§%d10g66,1§ ggﬁﬁeFﬁﬁPeﬁggﬁl&%cﬁ?er%%%lng
an average mpecklia: WRIG: Ofuidl eRled 0000 Ando 1| pet i ol pr opane, and
formed over at | east one surface (%J an ci/\D 2/ > / / @gbgoa%}“e ,
lubricant layer improved adhesion to the base board. If '
exceeding 50000 in the average value, the product has a high
10 viscosity to impair the lubricating properties and become less
compatible with polyethylene glycol although giving the
lubricant layer improved adhesion to the base board. Further
if less than 15 mole % in the degree of saponification, the
partlially saponified product of polyvinyl acetate used becomes
15 less soluble in water, with the result that the drilled boérd
can not be cleaned easily by washing with water, whereas if in
excess of 70 mole % in the degree, the product lowers the
lubricating properties and beéomes less compatible with
polyethylene glycol. Accordingly, it is desirable to
20 determine the degree of saponification of the partially
saponified product of polyvinyl acetate from the range of 15
“to 70 mole %.
The present invention provides a second entry board for
use in drilling small holes comprising a lubricant layer of a -
25 mixture of a polyethylene glycol having an average molecular
wéight of at least 3000 to less than 10000, a polyethylene glycol.

having an average molecular weight of at least 10000 and

trimethylolpropane and formed over at least one surface of an



al um num base board, with an undercoat |ayer of a vinyl acetate-vinyl
chl ori de copol yner provided between the | ayer and the base board. Wth the
second ewoy2tsa9d for use in drilling small-holes, 5 theCvipnilo7sso
acetate-vinyl chloride copolymer contains 5 to 30 w. %of vinyl acetate
and 70 to 95 wt. % of vinyl chloride in a conbined anmount of 100 wt. % and
has an average nol ecul ar weight of 15000 to 50000. The vinyl acetate-vinyl
chl oride copol ymer has the 10 properties of giving the lubricant |ayer
i nproved adhesion to the al um num base board, but if less than 15000 in
average nol ecular weight, the copolynmer is ineffective in giving the
| ubri cant | alemiinvor deeck ddtieesi ottt dherhbescdwarthydf ofxcegthyy 50000
in the average val ue, the copolynmer has a high 15 viscosity to becone |ess
amenabl e toa§@éﬁ¢@gwmkam@moglﬁeWQPQﬂﬂmdnmmouaﬁedmQWNeaNWM@Ee@aﬁﬁmwIOn
to the base board Further if the vinyl acetate-vinyl chloride copolyner
used cont aithe Pése IRaFd wt . @6of vinyl acetate and nore than 95 w. %
er exhibits inpaired 20 adhesion to the

of vinyl chlorld% %Pe | ubric 5%%

base board. Wen &5 %ﬁ‘?\?ﬁﬁo reé“i Ro35%toT YFedm I hl 1ag sradld %Fhkie?r ess
than 70 yt. Yo chl rlde Q ives off a straon

pecul i ar odoﬁ) k rdFﬁSFy% {107, &&%l%ﬁaea%Q? QQPHQk?%M?I‘Dé%%tate

content of the yi m?fftaq;e}eﬁaveen haohboELdss GaAPOYIRr Lo L, 1ange of S

to 30 wt. 25 and e vinyl or| cont ent hereof

3:—5. let . n% Taez:dm@isfpéa aiBURRIJ 000 HRQV Q%%d%é@hhda\ﬁ‘é#ég}’e Hsﬂég}]ggg y&eghe n
g small holes conprising a lubricant |ayer
PCT/ JPOL/ 0785015000 to 50000.
The vinyl acetate-vinyl chloride cqpolymer has the

10 properties of giving the lubricant layer improved adhesion to
thé aluminum base board, but.if less than 15000 in average
molecular weight, the copolymer is ineffective in giving the
lubricant layer improved adhesion to the base board. If
exceeding 50000 in the average‘value; the copélymer'has a high

15 viscosity to become less amenable to coating although giving
the lubricant layer improved adhesion to the base board.
Further if the vinyl acetate-vinyl chloride copolymer used
contains less than 5 wt. % of vinyl acetate and more than 95
wt. % of vinyl chloride, the lubricant layer exhibits impaired

20 adﬁesion to the base board. When containing more than 30 wt. %
of vinyl acetate and less than 70'wt. % of vinyl chloride, the
copolymer gives off a strongér'peculiar odor. Accordingly, it
1s desirable to determine the vinyl acefate content of the Vinyl
acetate-vinyl chloride copolymer £rom the range of 5 to 30 wt. %,

25 and the vinyl chloride content thereof from the range of 70 to
95 wt. 2.

The present inventién provides a third entry board for use

in drilling small holes comprising a lubricant layer of a



6 m xture of a polyethylene glycol having an average nol ecul ar wei ght of
at |l east 3000 to | ess than 10000., a polyethylene glycol having an average
nol ecul awowet/gpseo of at | east 10000 and . tri et hyl ol pr opaneCumeb1fogsed over
at | east one surface of an 5 al um num base board, wi th an undercoat | ayer
of a vinyl acetate-vinyl chloride-nmaleic acid copolyner provided between
the |l ayer and the base board. Wth the third entry board for use in
drilling small holes, the vinyl acetate-vgnyl chloride-naleic acid
copolynmer 10 contains 4 to 30 wt. o of vinyl acetate, 70 to 95 wt. a of
vinyl chloride and 0. 1 to 3 wt. o of maleic acid in a conbi ned anount of

100 wt. a andixtasramfavepadgenblytenkallyebghhaofiny5800at8ra§f0fdr ediieavi nyl
acetate-vinyl chloride-naleic acid copolyner 15 has the properties of

gi ving t he [Mebrdhdanf dtayeast Bdodved 1eachesann 00O O, he pallyeithyhehasel yesr d,
but if less than 15000 in average nol ecul ar weight, the copolyner. is

i nef f ecti ve Haying A @veF@deumidlesml gyl dhipraly ext adessi oA tamel base
board. If exceeding 50000 in the average val ue, the copolyner has a 20

hi gh vi scosity-MeF W CoRE PEse RenapFrecloC¥eatdhg-sathenghsugtaragot

acet at o Yi . BHIGH] RASTaPBRE T acraf ™ ABhot R A B A T4 han 4
base boar d. 55 tiner aavy UipeE YRt halbab e A Sbatrnie POk AR e
%, the copalymBlied We3 hk DSk Y236y peculiar odor. Further when the
anmount of vinyl chloride is less than 70 ww . o, a stronger peculiar odor
will be given of fritWheRe tthe randwity boadd £¥6@%%S in drilling small holes,
‘the vinyl acetate-vinyl chloride-maleic acid copolymer 4
10 contains 4 to 30 wt. % of vinyl acetaté, 70 to 95 wt. % of vinyl
chloride and 0.1 to 3 wt. % of jnaleic acid in a combined amount
of 100 wt. % and has an average molecular weight of 15000 to
50000.
The vinyl‘acetate—vinyl chloride-maieic acid copolymer
15 has the properties of giving the lubricant layer improved
adhesion to the aluminum base board, but if less thaﬁ 15000 in
average molecular weight, the copolymer is ineffective in
giving the lubricant layer improved adhesion to the base board.
If exceeding 50000 in the average wvalue, the copolymer has a
20 high‘viscosity to become less amenable to coating although
giving the lubricant layer improved adhesion to the base board.
Further if the vinyl acetate-vinyl chloride-maleic acid
copoiymer uséd contains less than 4 wt. % of vinyl acetate, the
lubricant layer exhibits lower adhesion to the base board,
25 whereas if the vinyl acetate content is in excess of 30 wt. %,
the copolymer gives off a stronger peculiar odor. Further when

the amount of vinyl chloride is less than 70 wt. %, a stronger

peculiar odor will be given off. When the amount is in excess



WO 02/ 22329 PCT/JPOL/ 07850 7 of 95 wt . % the lubricant |ayer exhibits

i npai red adhesion to the base board. Further if the amount of maleic acid
is less woamB29d w. % the |ubricant lLayer exhibits | owreT/apih®380n to

t he base board, but if the anmount is over 3 wt. % an increased 5 cost w ||
result. Accordingly, it is. desirable that the vinyl acetate content of
the vinyl acetate-vinyl chloride-maleic aci d copol yner to be determ ned be
within the range of 4 to 30 wt. % the vi chl ori de content thereof
within the range of 70 to 95 w. % and t e mal ei ¢ acid content thereof
within the range 10. of 0.1 to 3. w. % Wen the first to third entry
boards of thef igsvention tare Lubsadanar 16kl &a9i 5ak | 1l £Seq Bgc4ndear £gat

| ayer functions to prevent the separation of the lubricant |ayer, further
precl udi ng ttee [bdse baat-d.ayBnrthem tfatke ngnodine dmselhoar dcia fyribes
acts to prevent formation of burrs when small holes are drilled. Wth
burrs thus dl1afa Ratledt . &, ither é@@@dm&nﬂbéayer edh Binkt $darwksr @dhebeoart@nged

i n superposed layers for drillin at a time, hence inproved productivity.
Wth the forif Péﬁeo‘PoaB@r rR s Ay $REAMOWBE sl OV e B Hec desnpbest éheed 0
prevent 20 da ﬁothegeah %%/(fr of the printed wiring board to be
produced fr&rﬂst Bi-ah&S Bbar d d-tbf'-éa"p(e$hr%%evﬁ thhesfintle

se 1n dri1 178G Sn %ﬁgﬁ%éﬁﬁa@”rﬁ% i 1Rt hay e %rmcféir ety
ki nds of pol Re+ glye Qe o] 1 g.gldagg v@f’t}?irﬁf%r egta «ir%?%g Léecul ar

wei ght and trinmethyl ol propane s therefore excer ating
properties ahe &Eh@&d@ﬂl@tlﬁ'&ecb%@éh%ar&heh:@)b%r WJ_EHE.ne)Eﬁgpfgngé noflrd ling

smel | 95 wt. %, and the maleic acid content thereof within the range
10. of 0.1 to 3 wt. %.

When the first to third éptry boards of the invention are
used for drilling small holes, the undercoat layer functions
to prevent the separation of the lubricant layer, further
precluding the lubr‘icant layer from cracking. The base board

15 further acts to prevent formation of burrs when small holes are
drilled. With burrs thus eliminated, an increased number of
blank boards can be arranged in superposed layers for drilling
at a time, hence improved productivity. With the formation of
burrs prevented, moreover, it becomes possible to prevent

20 damage to the metal layer of the printed wiring board to be
produced from the blank board, precluding a break in the wiring
of the circuit on the printed wiring board obtained. The first
entry board for use in drilling small holes has a lubricant layer
of a mixture of two kinds of polyethylene glycols which are

25 different in average molecular weight and trimethylolpropane
and is therefore excellent in. lubricating properties as
afforded by the lubricant layer. For example, indrilling small

holes of up to 0.25 mm in diameter, the inner peripheral walls



holes of up to 0.25 mmin dianmeter, the inner peripheral walls W 02/22329
PCT/ JP01/ 07850 8 defining the holes can be prevented from becom ng rough-
sur f aced wowy/ke3each of the first to third entry boards fopCmgeotiomssodrilling
smal | hol es, the undercoat |ayer has a thickness of 5 0.1 to 3.0 m If the
undercoat layer is less than 0.1 pmin thickness, the |ubricant

| ayer - exhi bits | ower adhesion to the base board, whereas if the thickness
exceeds 3.0 pLm an increased cost will rgsult. In each of the first to
third entry boards of the invention 10 for use in drilling small holes,
the lubricant layer is prepared froma mxture conprising 10 to 70 parts
by wei ght ofdefipuinettyd éneles yeah bevprgvemtadefage betemihgrroegght of at
| east 3000 to |l ess than 10000, 30 to 90 parts by weight of a polyethylene
gl ycol havi fj=fie®ier age nol ecul ar wei ght of at 15 | east 10000 and 0. 5 to

20 parts by weight of trinethylol propane per 100 parts by wei ght of
conbi ned amount SHPoi&RIhET A dtiffitete §hjes §ntrre bpairdst Gorense glycol

havi ng an aver.age nol ecul.ar i ght ., of at | east .3000 to | ess than 10000 has

the proper t (Be GRT BTy A TR 1 FEWIPORTSOPIPAYEF SR8 PubRiEAReAg Of
roperties t ricant . e if_the content . thereof is |ess

ltohalr[]) 10I gar '?)fs lbl}%vxgrlgah{'&t h]éjgz%g f%@%ﬁé&ra{eﬁ oty v arg gtﬁsés, th\ﬁﬁe[[’)eiswf‘f“i he

content is Q¥EIckARRAr by uWelghhe {h8et L@Eﬂf@#s 1 RYEL ata%%%?}ég $L1.Gky-

Accordingly, it is preferable to 25 determne the content 4
pol yet hyl en@a@ley soladt@yivie@dhs average tileaid s aebahds of . @ty east 3000 to

| ess than 10000 ‘
increased cost will result.
In each of the first to third entry boards of the invention
10 for use in drilling small holes, tﬁe‘lubricant layer is preparea
from a mixture comprising lOﬁto 7d parts by weight of a
polyethylene glycol having an avérage molecular weight of at
-least 3000 to les; than 10000, 30 to 90 parts by weight .of a
polyethylene glycol having an average molecular weight of at
15 least 10000 and 0.5 to 20 parts by weight of trimethylolpfopane
per 100 parts by weight of combined amount of both the
polyethylene glycols.
The polyefhylene glycol having an average molecular weight
of at least 3000 to less than 10000 has the properties of
20 improvihg the water solubility and lubricating properties of
the lubricant layer. However, if the content thereof is less
than 10 parts by weight, these effects are not available,
whe;eas if the content is over 70 parts by wéight, the lubricant
layer becomes sticky. Accordingly, it is preferable to
25 determine the content of the polyethylene glycol having an
average molecular weight of at least 3000 to less than 10000
from the range of 10 to 70 parts by weight. The polyethylene

glycol at least ‘3000 to less than 10000 in average molecular



fromthe range of 10 to 70 parts by weight. The pol yethylene glycol at

| east 3000 to | ess than 10000 in average nol ecul ar WO 02/ 22329

PCT/ JPO1MG8B®R329 wei ght is used because if the average npCEeRd1arssnei ght is
| ess than 3000, it becones difficult to formthe lubricant |ayer and
further because when the weight is not |ower than 1000Q |ower lubricating
properties will result. 5 The pol yethyl ene glycol having an average

mol ecul ar wei ght of at |east 10000 has thg properties of inmproving the
strength of the lubricant [ayer. However, 'if the content thereof is |ess
than 30 parts by weight, this effect is not avail able, whereas if the
content i s owerglo ipansedoyewrightirf tthe hubrbganholayelazOrdeganes hasd and
brittle. Accordingly, it is preferable to determ ne the content of the

pol yet hyl enetiginy 860 Ohavt rizp come saddifdgeuinl to Ui am wiieghtbof catt legstr 40900
fromthe range of 30 to 90 parts by weight . The pol yethyl ene gl ycol at

| east 10000 %ﬂhﬁremg@%ﬂ @g@pa‘ﬁhmaﬂﬁhﬁ dsused bewausthard 10R60aveoaege 15
nmol ecul ar ht is | ess than 10000, the lubricant |ayer beconmes very
sticky as a ‘% THGHERE RTRATEISS Bkt FeFieligh  satisfactory in sol ubility
in water. Incide aII th of the average ml ecul ar wei ght of
t he hi ghsm)l ecul Réfbé Fﬁb’gggst%ﬁcﬂ?«aﬁa}’%aﬁfi §V§BGgF PRIGTOE2T20° H 9 ach
of the first f tion for .use.in dri

oral 1 hol s A TibeF ot 35 g ntoFst Y88 oF, i RhLeE STrerst

thi ckness Ofof“ﬂﬁell%'fl%adﬁt hﬁ%ﬁ@i‘ 'I?ovb@@érthﬁntﬂg act{:ﬁ% (f( ¥ less

| ubricating properties are no avai |l abl e, whereas ness 1s over
100 um t he thaxt B0ep@bt & o 6le iR | eabbeeﬁféeﬁtiyeioyt Qy-ama’bwg drerasyl t

'n over if the content is over 90‘parts by weight, the lubricant layer

10 becomes hard énd brittle. Accordingly, it is preferable to
determine the content of the‘polyethylene glycol having an
averadge molecular weight of at least 10000 from the range of
30 to 90 parts by w.ei.ght. The polyethylene glycol at least 10000
in average molecular weight is used because if the average

15 molecular weight is less than 10000, the lubricant layer becomes
very stick_y as é film and difficult to form although
satisfactory in solubility in water. Incidenfally, the upper
limit of the average molecular weight of the high molecular
weight polyethylene glycol is about 100000. |

20 In each of the first to third entry board of the invention
for use in drillinglsmall ﬁoles, the.lubricant layer is 10 to
100 wm in thickness. If the thickness of t‘he lubricant layer
is less than 10 um, satisfactory lubricating properties ére not
available, whereas if the thickness is over 100 um, the mixture

25 is not applicable effectively by coating to result in lower

productivity and a higher material cost.

BRIEF DESCRIPTION OF THE DRAWING



productivity and a higher material cost. BRI EF DESCRI PTI ON OF THE DRAW NG

WO 02/ 22329 PCT/JPOL/ 07850 10 FIG 1 is an enlarged viewin vertical
section amooxta3e® ng an entry board of the invention for Be®JPM/0d$50l | i ng
smal | holes. BEST MODE OF CARRYI NG QUT THE | NVENTI ON 5 Enbodi nents of the
invention will be described belowwith reference to the drawing. FIG 1
shows an enbodi nent of entry board of the invention for use in drilling
small holes. Wth reference to FIG . 1, tli entry board 1 conprises an 10
al um num base board 2, and a lubricant |ayer 4 forned over one surface of
the al um num base board 2 with an undercoat |ayer 3 provided

t her ebet ween. Themad umi NyAhaseabgald 2w S o BetRechOrdnofi & §hﬁgér?o‘ﬁf1’1§§
of alum num such as AA1100- H1I8, AA1050- H. 18, AA3003-H18, 15 AA3004

like materi @n edtterowirdelfythé havhaseononsd We i @F EPRIES sheom @m 448
material of. an alloy (e . g . , JIS AIN3 0 ) containing at |east 99.30
w. %of A, upto 0.7 w. %of Si and Fe in conbined anmount, up to 0.10
w. %of Cu,. up to 0.05 wt. oofl\/hutoOOvat %ofl\/gandupto
0.05 wt. % GESZnMORE BiFefRRNING OVE H‘é@emﬁﬁ'ml‘is about 0.1 to about

0.25 mm'in thickness. The base board 2 may be_a board-conprising a soft
al uni nun? sheet 28MPEHFGFVPEKERS 1Ffé(re&|’fé§§1 Whd15Pe lepgrrimsidnbe i v ciinds s,
140 in Vickers hardness and 30 to 200 pm

and a hard aI m_num sheet 50#
in thickness “and “&FFi é’dtthéa ¢Vd8% 25 al umi num sheet. In this case, the
lubri‘cant layer 4-i-s f{aqnmd ngﬁbcs&.emér% ACenltths.Par g gl um num.sheet

with the undercoat
for use in drilling small holes.

With refeﬁence fo FIG. 1, the entry board l‘comprises an

10 aluminum base board 2, and a lubricant layer 4 formed over one
surface of the aluminum base poard 2 with an undercoat layer
3 provided thefebetween.

The alﬁminunlbase board 2 is in the form of a single board
of aluminum such as AA1100-H18, AA1050-H18, AA3003-H1S8,

15 AA3004—Hi8 or like material. Alfernatively, the base board 2 -
is prepared from an H18 material of an alloy (e.g., JIS ALN30)
containiﬁg at least 99.30 wt. % of Al, up to 0.7 wt. % of Si
and Fe in combined amount, up to 0.10 wt. % of Cu, up to 0.05
wt. % of Mn, up to 0.05 wt. % of Mg and up to 0.05 wt. % of Zn.

20 Préferably, the base board 2 is about 0.1 to about 0.25 mm in
thickness. The base board 2 may be a board comprising a soft
aluminum sheet 20 to 50 in Vickers hardness and 5 to 100 um in
thickness, and a hard aluminum sheet 50 to 140 in Vickers
hardness and 30 to 200 wum in thickness andAaffixed to the soft

25 aluminum sheet. In this case, the lubricant layer 4 is formed
over the surface of the hard aluminum sheet with the undercoat
layer 3 provided therebetween.

The undercoat layer 3 is 0.1 to 3.0 um in thickness.



| ayer 3 provided therebetween. The undercoat layer 3 is 0.1 to 3.0 pLmin

t hi ckness. WD 02/22329 PCT/JPOL1/ 07850 11 The undercoat |ayer 3 may

conpri sevwopaeseal |y saponi fied product of polyvinyl acepatr/arii®7sso 70 nol e
%in the degree of saponification and 9000 to 50000 in average nol ecul ar
wei ght. Alternatively, the undercoat |ayer 3 may conprise a vinyl 5
acetate-vinyl chloride copolyner containing 5 to 30 wt. %of vinyl acetate
and 70 to 95 wt. A of vinyl chloride in g;conbined anount of 100 -wt. %
and having an average nol ecul ar wei ght of ~~15000 to 50000. Further
alternatively, the undercoat layer 3 may conprise 10 a vinyl acetate-vinyl

chloride-mal ei ¢ atigduaapebyaR! LafontRinayGoftpl 2s8Q% WhartYa0h vVdydn PEEIAL €,
70 to 95 wt. % of vinyl chloride and Oy 11?1()) 3 w. H%of na elélya%l df%(ﬁ a

conbi ned ammn@hoafofogowyv13ylaadehaveng5aﬂoaMEm&gQa%Dhﬁcﬂhardggfg@tapf
15000 to 50000. 15 The lubricant layer 4 is made by roll coating froma

m xture cofppiosidg cEiom 20dpaees ty S ghtimkvarpgkyed hytener glemdnt .
(PEG having an average nol ecul ar weight of at |east 3000 to |ess than
10000, 30 to 90 M@W%ngt the @«%@@mt/ilrﬁy%nﬂ RYE CRgP islees Ut iary 1
wei ght o% at | east 10000 and 0.5 to 20 parts 20 by wei ght of

trimet hy? ol PEEHARE P Yo G gRrE-Sen s OReLIRe To CONESHBILAGd SahBUPR ¥ - Hotdf t he

d h h h | 1 _hol
Lo be T or mod e ot Ghko CBaarador B S5t Phe ch 3 ¥ERE (HORUeL 4R Thg? ROy
board 1 showou% L8 Fb i, % diPrabanl BRAL0s 25 SHBELERSSS Jd) LAVELS are

pl aced
15000 to 50000.

Further alternatively, the undercoat layer 3 may comprise
10 a vinyl acetafe—vinyl chloride-maleic acid copolymer
-containing 4 to 30 wt. % of v;nyl acetate, 70 to 95 wt. % of
vinyl chloride and 0.1 to 3 wt. £ of maleic acid in a combined
amount of 100 wt. % and having an average moleculér weight of
15000 to 50000.

' 15 The lubricant layer 4 is made by roll coating from a mixture
éomprising 10 to 70 parts by weight of a polyethylene glycol
(PEG) having an average molecular weight of ét least 3000 to
less than 10000, 30 to 90 parts by welght of a PEG having an
average molecular weight of at least 10000 and 0.5 to 20 parts

20 by weight of trimethylolpropane per 106 parts by weight of
combined amount of both the PEGs, and has a thickness of 10 to
100 pum. |

In the case where a small hole is to be formed in blank
boards for printed wiring boards using the éntry board 1 shown

25 in FIG. 1, the blank boards as supeiposed in iayers are placed

' on a backup board first. The entry board 1 is then placed on
the uppermost blank board, with the base board 2 of the entry

board 1 down, that is, with the base board 2 facing the blank



on a backup board first. The entry board 1 is then placed on the uppernost
bl ank board, with the base board 2 of the entry board 1 down, that is,
with thewass233eard 2 facing the bl ank WO 02/ 22329 PCT/ JPELT/0RBH085012
boards, and with the lubricant |ayer 4 thereof up. In this state, the
drill bit of a drilling machine is used for formng a through hole in the
entry board 1 from above and also a snmall hole (not shown) in all the

bl ank boards. In this way, the small hole;5 for use as a through hole or
the like -is formed in all the blank boards by a single operation. In

drilling the hole, the base board 2 functions to prevent formation of
burrs. Wt h tdardsor aal WAt ot hUlubs 1REeMEN: $Er 4afhelt &0F 8RSedr AuRhers oft b! ank
boards- can be arranged in superposed 10 layers for one drilling operation

to achi eve Hihghéripi ddiicbi\d tiyilVbhnganash it e spiey@ Foirofohif @ ENeh+engwf
burrs obviates danage to the netal | ayer on the printed wiring board to
be producedFodeminhehd|emikehdaedd pricouditm e hadwetsog ehallthroter crbt on
the printed wiring board obtained from breaking. 15 Furthernore, in
drilling sm&lOWRdI 8 3fldr téeadprak dPaggs -t 010, PBimmvan, dikeesmall thele
Iubricani Igyer 4 funct%ons to reven% the.inner peripheral walls defining

the hol e O “BE NG F BBER-1UTE Qredheptistide £REMPALR @ddt thayklank | s

hi ghly SO'”%B%@H% %@t%%bj%p bl ank qQard can be cl eaned by 20 washing with

water after 't mat| ﬁlqgﬁﬁ?(iﬁﬁzuion. Thus, the lubricant |ayer 4

oy ec oy che! SRTLEI LS RCE, 06 BT L0 JRECH e
conpar ati ve£exaBRi 8% of burrs. With the formation of burrs prevented, an
increased number of blank bbards can be arranged in superposed
10 layers for one driiling operation to achieve higher

productivity. Moreover, the prevention of formation of burrs
obviates damage to the metal layer on the printed'wiriﬁg board
to be produced from the blank board, precluding the wiring of

the circuit on the printed wiring board obtained £from breaking.
15 Furthermore, in drilling small holes, for example, of up
to 0.25 mm in diameter, the lubricant layer 4 functions to
prevent the inner peripheral walls defining the holes from

becoming rough-surfaced. Because the lubricant layer 4 -is
highly soluble in waéer, the blank board can be cleaned by

20 washing with water after the small-hole drilling operation.
Thus, the lubricant layer 4 can be removed from the blank board

by a simpie cleaning operation.
Examples of the present invention will be described next
along with comparative examples.
25 Example 1

An undercoat layer of a partially saponified product

(brand name: SMR, product of Shin-Etsu Chemical Co., Ltd.) of

polyvinyl acetate, 38000 in average molecular weight and 35



25 Exanple 1 An undercoat |ayer of a partially saponified product (brand
name: SMR, product of Shin-Etsu Chemcal Co. , Ltd.) of polyvinyl acetate,
38000 i nve@er2a3e9 nol ecul ar wei ght and 35 WD 02/ 22329 PCT/ B€OIPOANEE0 13
nole %in the degree of saponification, was fornmed to a thickness of 1.5 m
on one surface of a base board made of AA3004-H18 material and having a

t hi ckness of 150 pm A lubricant layer was then fornmed to a thickness' of

30 pin on the undercoat |layer 5 froma m xture conprising 70 parts by
wei ght of a PEG having an average nol ecular wei ght of 9000, 30 parts by
wei ght of a PEG having an average nol ecul ar wei ght of 20000 and 15 parts

by wei ght ofmdld seichyhelqeiceRanes Refp ocHIE 1RAfH 5Dy w8  ined tot‘aom?areﬁﬂeéémum
of both the PEGs, whereby an entry board was 10 prepared. Exanple An .
entry board ofas [ emarced doe therfane omM&ass honfxamie od LxeePi-that
the lubricant layer was 80 min thickness. Exanple 3 15 An entry board was
prepared i nieHesiade amdnheviag antiEkakpees df eXDeptn.t hat labrusdet coayet ayer
with a thickness of 1.5 pin was fornmed on one surface of the substrate
using a vi nwaSaééﬁat%Ovth%m GhilgéneaisePEc3Aain coopbleynedehavanglayer

aver age rml ecul ar wei ght of 32000 and conprising 86 w. % of vinyl 20
chloride? 1357 2 %ﬁFHWIen?PmQEéF&PQ ARJPETHE. Y, BeightepE ackEC haximpl e 4

SRR S R Mt LR e LR R SRR S
PEG having an average molecular weight of 20000 and 15 parts
by weight of trimethylolpropane per 100 parts by weight of
combined amount of both the PEGs, whereby an entry board was

10 prepared. |
Example 2
An entry board was prepared in the salﬁe manner as in Example
1 except that the lubrlcant layer was 80 um in thlckness
Example 3
15 An entry board was prepared in the same manner as ih Example
1 except that an undercoat layer with a thickness of 1.5 um was
formed on one surface of the substrate using a vinyl
‘acetate-vinyl chloride'—maleié acid copolymer having an average
molecular weight of 32000 and comprising 86 wt. % of vinyl
20 chloride, 13 wt. % of Vinyl acetate and 1 wt. % of maleic acid.
Example 4
An entfy board was pbrepared in the same manner as in Example
3 except thaf the lubricant layer was 80 pm in thickness.
Example 5
25 An entry board was prepared in the same manner as in Example
1 except that an undercoat layer with a thickness of 1.5 wm was

formed on one surface of the substrate using a vinyl

acetate-vinyl chloride copolymer having an average molecular



Exanple 5 25 An entry board was prepared in the sanme manner as in Exanple
1 except that an undercoat |ayer with a thickness of 1. 5 pin was forned
on one swéawe23ed the substrate using a.vinyl acetate-vinpCT/apiiorssde

copol ynmer havi ng an average nol ecul ar WO 02/ 22329 PCT/JPOL/ 07850 14 wei ght
of 31000 and conprising 87 w. %of vinyl chloride and 13 w. % of vinyl
acetate. Exanple 6. An entry board was prepared in the sane manner as in
Exanple- 5 5 except that the |ubricant laygr was 80 pmin thickness.
Conparative Exanple 1 An entry board was prepared by form ng a |ubricant

| ayer with a thickness of 30 mon one surface of a base board nade of

AA3004- H18 npdagritalorand onaviend aokhbirekhnagssefwi b0y MaISiinG 118ha o ¥kULRA
conprising 70 parts by weight of a PEG having an average nol ecul ar wei ght
of 9000, 30 Jants. By vigihiybfa@e e having an average nol ecul ar wei ght of
20000 and 15 parts by weight of trinethylol propane per 100 parts by wei ght
of conbi ned Exammite ©f both the PEGs. 15 Conparative Exanple 2 An entry
board was prepared in the sanme nmanner as in Conparative Exanple 1 except
that the | ubricarft® PRYEY RRErBHASRIGPITRE kRS SERgINARTSMaFdst ER@nThe

entry bogrds of Examples 1 to 6 and Conparative Exanples 1 and 2 were bent
t hrough 280 YSGFHERE Witat tHe | UhFLeoRt 1Ry wardfhgiRul? ablel@fneseh board

posi tioned qnthe Quier Side:. o

An entry board was prepared by forming a lubricént layer
with a.thickness of 30 um on one surface of a base board made
.of AA3004-H18 material and haviﬁg a thickness of 150 um uéing
10 amixture comprj_sing 70.parts by weight of a PEG ﬁaving an average
molecular weight of 9000, 30 parts by weight of a PEG having
an average molecular weight of ZOOOO'and.lS parts by weight of
trimethylolp:opane per 100 parts by welght of combined amount
of both the PEGS. |
15 Comparative Example 2
An entry board was prepared in the same manner as in
Comparative Example 1 exqept that the lubricant layef was 80
um in thickness.
Evaluation Test
20 The entry boards of Examples 1 to 6 and Comparative
Examples 1 and 2 were bent through 180 degrees with the lubricant
layer bearing surface of each board positioned on the outer side
and then checked for the state of the lubricant layer. The

results are givén in Table 1.



and then checked for the state of the lubricant layer. The results are
given in Table 1. WO 02/22329 PCT/JPOL/ 07850 15 Table 1 Test result
Exanple WOo223293 0 4 0 56 A Conp. .Ex. 1 x 21 - x |pCT/akh®7850. 0

i ndi cates no abnormality found in the 5 lubricant |layer, A indicates slight
separation of the lubricant |ayer, and x indicates cracking or separation
of the lubricant |ayer. |NDUSTRI AL APPLI CABILITY 10 The entry board of the
invention for use in drilling small holesgs useful for form ng snall

hol es in boards, and nore particularly for form ng. small holes serving as
t hrough holes in blank boards for wiring boards in producing printed

W ring boards. \WaWd 22329 PCT/JPOL/ 07850 16 CLAIMS: 1. An entry board
for use in drilling snmall holes- conprising a lubricant [ayer of a m xture
of a pol yethyl ene

Test result

Example

Comp. Ex.

Ni~lolajn|wln| =
x| x{>ID>]O|O]O|O

In table 1, O indicates no abnormality found in the
5 lubricant layer, A indicates slight separation of the lubricant
layer, and x indicates cracking or separation of the lubricant

layer.

iNDUSTRIAL APPLICABILITY

10 - The entry board of the invention for use in drilling small
holes is useful for forming small holes in boards, and more
particularly for forming.small holes serving as through holes
in blank boards for wiring'boards in producing printed wiring

boards.



gl ycol having. an average nol ecul ar weight of at |east 3000 to 5 | ess than.
10000, a polyethylene glycol having an average nolecul ar wei ght of at

| east 10000 o0zea324 ri net hyl ol propane and ..formed over at | ereT/JPM®780r face of
an al um num base board, with an undercoat |ayer of a partially saponified
product~ of pol'yvinyl acetate provided between the | ayer and the base board.
10 2. An entry board for use in drilling small holes according to claiml
wherein the partially saponified product gfs polyvinyl acetate is 15 to 70
nole % in the degree of saponification and 9000 to 50000 in average

nol ecul ar weight. 3. An entry board for use in drilling small holes 15
conprising a lubricant |ayer of a m xtemzre$.a pol yet hyl ene glycol having
an average nol ecul ar weight of at |east 3000 to |ess than 10000, a

pol yet hyl ene gl ydol Amaemgriarbeast afer wod etnl @rivkight sedlathdeast 10000
and trimethyl ol propane and forned over at |east one surface of an.alum num
base board, cAmpFriZoran andéizozant alasrenfof &/lmyxtacetafea\/meemybeneie
copol ymer provided between the | ayer and the base board.' 4. An entry
board’ for u§é~Ycr‘i’1dFlﬁIVIlF1t$ga§n§VPrﬁ8Pé§°3a%‘é‘é¥@IFﬁ@elg%t&%lc’ﬁq Qeﬁ/ﬁﬁréﬁ)ﬂotm

vi nyl acetate- V|n chl oride co contains 5 to 30 wt. % of. vinyl
acetate and f§ \%o 0% of2 %ﬂ%ﬁﬁﬂ%r?@é@?% Bathhhi He EYRTRAR of 100

e S and g aie PR TR dhoredst dosk ohaleR li“uﬁg?fg%gPr?%%? s

board for use’in r|I corrpr|5|

X e o 3Rkt R L P Q0RO g ka6, o
pol yet hyl engnghipe@-cd NGy BeIAGRrtially saponified product of
polyvinyl acetate provided between the layer and the base board.
10 2. An entry beard for use in drilling smali holes according
toclaimﬁLwhereinthepartiallysaponifiedproductofpolyvinyl
acetate is 15 to 70 mole % in the degree of séponification and
9000 to 50000 in average molecular welght.-
3. An entry board for use in drilling small holes
15 comprising a lubricant layer of a mixture of a polyeth&lene
glycol having an average molecular weight of at least 3000 to
less than 10000, a polyethylene glycol having an average ‘
molecular weight of at least 10000 and trimethylolpropane and
formed over at least one surface of an aluminum base board, with
-20 an'undercoat.layer of a vinyl acetate-vinyl chloride copolymer
provided between the layer and the base board.

4. An entry board for use in drilling small holes according
to claim 3 wherein the vinyl acetate-vinyl chloride copolymer
contains 5 to 30 wt. % of vinyl acetate and 70 to 95 wt. % of

25 wvinyl chloride in a combined amount of 100 wt. % and has an
average molecular weight of 15000 to 50006.

‘5. An entry board for use in drilling small holes

comprising a lubricant layer of a mixture of a polyethylene



nol ecul ar wei ght of at |east 10000 and tri nethyl ol propane and forned over
at | east one surface of an al um num base board, with 5 an undercoat | ayer
of a vinwoawetsad e-vinyl chloride-nmaleic acid copolyner peDyPdadsioet ween
the | ayer and the base board. 6. An entry board for use in drilling snal
hol es -according to claim5 wherein the vinyl acetate-vinyl chloride-naleic
acid copolyner contains 4 to 30 wt . %of vinyl acetate, 70 to 95 w. 10
of vinyl chloride and 0. 1 to 3 wt. %of fmleic acid in a.conbined anount
of 100 wt. % and has an average nol ecul ar wei ght of 15000 to 50000. 7. An
entry board for use in drilling snmall holes according to any one of clains
1 to 6 wher giigcbhensndagcantadaysfe sl oulldr thcdess af Dedst 3@ ® v8 8.
An entry board for use in drilling small holes according to any one of
clains 1 tolésshthennll@0l ulr podrethajens glywrepdrad fg em avepddy e
conprising 10 to 70 parts by weight of a polyethylene glycol having an
aver age nol Bedpaplasi gaioht af 0 lleesst 18000 &pnd| exime Hanl dHOHaBo ana 90,
parts by weight of a pol ethglene gl ycol having an average nol ecul ar

wei ght of aformegtvern@Folandt e FBrdacpat §nbylweigwe bgfse board, with

trimethy, olgroBaae ger 00 parts by . weight %f conbi ned anount_ of both the
pol yet hyl engglyegFscasslgye nognérylﬁgérﬁcﬁ Aty 3 lisbomdges f@ie i chol es

according 18:8 SbH0BbE S 8v1 8 ISR el MY 17808 HAL B LUt 1O

6. An entry board for use in drilling small holes according
toclaimESwhereinthevinylacetate—vinylchloride—maleicacidA
| copolymer contains 4 to 30 wt. % of vinyl acetate, 70 to 95 wt. &

10  of vinyl chloride and 0.1 to 3 wt. % of maleic acid in a combined
amount of 100 wt. % and has an average molecular weight of 15000
to 50000. "

7. An entry board for use in drilling small holes according
to any one of claims 1 to 6 wherein the undercoat layer has a

15 thickneés of 0.1 to 3.0 um.

8. An entry board for use in drilling small holes according
to any one of claims 1 to 6 whefein the lubricant layer is
prepared from a mixture comprising 10 to 70 parts by weight of
a polyethylene glycol having an average molecular weight of at

20 least 3000 to less‘than 10000, 30 to 90 parts by Weight of a
polyethylene glycol having an average moleéular weight of at
least 10000 and 0.5 to 20 parts by weight of trimethylolpropane
per 100 parts by weight of combined amount of both the
polyethylene glycols.

25 9 An entry bbard for use in drilling small holes according

to claim 8 wherein the lubricant layer has a thickness of 10

to 100 um.



