Title of the Invention PROCESS FOR THE PRODUCTI ON OF ENTRY
SHEET FOR DRI LLI NG AND ENTRY SHEET 5 Field of the Invention [0001] The
present invention relates to an entry sheet for drilling which is
used for drilling a copper-clad lam nate or a nmulti-layer board in
steps of producing a printed wiring board. 10 Background of the

I nvention [ 0RO A2 Bt hadfosogrilling a copper-clad | aminate or a
; .

mul ti-layer board used for a printed wiring board material, a nethod
in which a sinple al urrRoarsfoFOR oTHRPRODUEOTOY cheaiTHYOrsHbET FORY
obtained by formng a resin conposition |ayer on a surface of an
aIuninun1foiWR§Q¥§N%éﬁﬁgeHNE§Ya Efifiliary sheet on the top surface of
a copper-clad lamnate, a nulti-layer board or a stack of two or nore
copper-clad |am nates or two or nore nulti- 20 | ayer boards before

drilling,5isriganercdl tyieatopéetiod n recent years, high-quality
drilling is required with regard to a printed wiring board nateri al
i n accordancESf%lh a dbReREeSINt NPYEREFeRt Tehates itabidn eptiNdsheet

oo Pooi of AATAThE ARILEN o A LHBIPUE B o | IR RL T

hol e regi stration~acCufacy or ‘@ decrease In

required. ForarGoRitegow & hmbhei +ROHT SRR of Sl @Rlglonudihll ing, a
hol e- maki ng net hod which utilizes a sheet of a water-soluble fesin
conposi ti on RAickeds vpoliyatpgdehe gl ycol (for exanple, JP- 30
A-4-92494), a lubricant sheet for nmaking a hole obtained by form ng a
wat er - sol'ubl e resin conposition |layer on a netal foil (for exanple,

JP- A- 6- 34429 )@dufl §RtENe Invention

[0002] As a method for drilling a copper-clad laminate
or a multi-layer board used for a printed wiring board
material, a method in which a simple aluminum fecil or an

15 entry sheet for drilling obtained by forming a resin
composition layer on a surface of an aluminum foill is
disposed as an auxiliary sheet on the top surface of a
copper—clad laminate, a multi-layer board or a stack of
two or more copper-clad laminates or two or more multi-

20 layer boards before drilling, is.generally adopted. In
recent years, high-quality drilling is required with
regard to a printed wiring board material in accordance
with a demand of improvement in reliability and a
progress of high-densification. For example, an

25 improvement in hole registration accuracy or a decrease
in hole wall roughness is required. For coping with the
requirement of high-quality drilling, a hole-making
method which utilizes a sheet of a water-soluble resin
composition such as polyethylene glycol {(for example, JP-

30 A-4-92494), a lubricant sheet for making a hole obtained
by forming a water-soluble resin composition layer on a

metal foil (for example, JP-A-6-344297) and an entry



sheet for making a hole obtained by formng a thernosetting resin
conposition thin filmon an alumnumfoil and further formng a

wat er-sol ubl e resin conposition |ayer (for exanple, JP-A-2003-136485)
have 5 been proposed and practically adopted. Here, the thickness of
a wat er - sol et €oirNmaRIPOSA thdle |o®ﬁ%’inEQrBﬁdf&Hni&1 tal foil is
very inportant for inproving the quality of hole wall. [0003]In a
convent i onaltHegmogetthgg protus Somposiis 100 pobsidlle e lkanrdangnem

wat er - sol ubl e ,r.esi onposition |ayer havin t.hi ckness of at | east
50 p. mto a yitaF For ke STT aE ey UL oS SortR DT Hathod has the
fol | owi ng prdﬂ?{{p‘%@&timeﬂa%ﬁ OVE M S8QRLE Y, SOb UL Qfp 3f1 37 498h eha el ubl e

resin conposition is thickly applied to a 15 netal foil surface by a
coati ng prodess, prhposed urndrpmrdtpsadlyi agopthed .apfdnegatthen and dryi ng
and foam ng qQccyrs during the drying._and the solidification of the
wat 1 - sol Ubl g PR CORpRSTR T SOHIBRET SFBL BRI GA™ SoURFT i cul t
by the sol utdaneaebhod: mdlien fiiNiek v8Ryelao SR UL 118360ing
conposition layer is formed by applying a water-soluble resin

conposi tion 3@ ukdhtyhoCkigleandldryi ng and solidifying the applied

wat er - sol ubl e resin conposition through a nethod in which a cl earance
between an #RA%3ed codkiHPPHINGI End LA™ EINT OGS Sbr 6hdéRed 25
at_an angl i Gald98iL1 BF Sl fatigh 2,08l bod,dn WAl oot elssol ubl e
resin conposition [ayers are successively formed from applied

coating porti9Rs hespR§td eldbkndiss Bybbtesefd Ho ium theawabes: sol ubl e
resin conposition |ayer and in addition the snpot hness of the surface

of 30 the wdicéd- SUFEBFe- rEayeonPosPLHbRON BiRihagedasadbs. The
presence of fadﬁo%%&'tﬁ?owexﬁs{‘e%%%%' §8"~t %&&ﬁg&f%ﬁ%ﬁ%ht&?ﬂa' ayer

and the Qecrease in e snoot’hness of Wa ( e resin
Cormogl t : f)_n waR¥er s§ Vb BS erafive iRy satiesti Halm dkag sbbate@ntaceuracy
at adrilling tine.

15 metal foil surface by a coating prccess, the solutiocn
drips during the application and drying and foaming
occurs during the drying and the solidification of the
water-soluble resin composition. Therefore, production is
difficult by the sclution method. When a thick water-

20 soluble resin composition layer is formed by applying a
water—-soluble resin composition sclution thickly and
drying and solidifying the applied water-soluble resin
composition through a method in which a clearance between
an applied coating portion and a metal foil is broadened

25 at an application time or through a method in which two
water-scluble resin composition layers are successively
formed from two applied coating portions respectively,
air bubbles exist in the water-soluble resin composition
layer and in addition the smoothness of the surface of

30 the water-soluble resin composition layer decreases. The
presence of air bubbles in the water-soluble resin

composition layer and the decrease in the smoothness of



5 Summary of the Invention [0004]1t is an object of the present
invention to provide an entry sheet for drilling a printed wring
board material which entry sheet is excellent in hole registration
accuracy and is obtained by preventing 10 foam ng, which occurs in a
wat er - sol ubl.e .resin.c §@9§j i La . t,i of i.hg and
solidificat itglref %?tgrwa er- s%l%br%l(lg ?égé?ﬁé%%{r]roglos}?a i 5nsgggé?eappl i cation

thereof andadseasPrpbieredd HARYesdlionahti®rMeeaLesa8boUsri B ng
formati on of a water-soluble resin 15 conposition | ayer having a

t hi ckness oftifie-| east 50 mon a netal foil, and a process for
produci ng the above entry sheet. [0005]1t is another object of the
present invention to provide an entry sheet for drilling a printed

Wiring 2@ beanflafptefidle W@vdit@oRasis of the finding that adverse
i nfluence of foamng is prevented when the nunber of air bubbles

havi ng a di df8Pél of Ht iw=agt oB)egin eficthe whicskengenrveatnticn tde tine
of drying and solidifyi a ter-sol yble resin conposition after
appl i cati onPFREFERFAN Kt %ﬁ%egréaro rﬁiﬁfﬂﬂh@xpfégg Yht g

wat er - sol ubl,ga £ St SOTIOS|Hiicen eh@}f?rsliléet?gsorexlt:@?§en¥\hi& hﬁrg ry
sheet satisfies the above requirenent and is excellent 1 n hole
regi strati omegtsturaition awtueragyoerdsi$ arbitdimepr bguptrévenioing he above

entry shget. 30, [ 0006] .The present inventors ha made, di | i gent
studi es 1Bn Zopp IO HIGEEESE #Br 2 PRt TG MRatefeEdubl e resin

conposi ti Onchﬁyf’%jbtfirﬂﬁkllé&e‘ﬁj LR ARt Lohd 149 g A BR nupRer of air bubbles

in the water-so e resi'n conposition layer “‘to"a small extent. As a
resul t, thespieseficdmniventodr & kaverfsohh tchatesthecahpye: o ixfred
probl ens of conventjonal technol ogies can he solved by 5 decreasing
t he thickneggp%%c%F%&ﬁ(ﬁhgﬁﬁpébﬁﬁdré§i%1Rﬁﬂﬁ&ﬁ@iPFoﬁ°P§9%#%°R@ﬁ chis

the thic | PAbP . SR .
et o1 - sof ubl & F el aBl Bhonea e P Al i REEE TR e

15 composition layer having a thickness of at least 50 um on
a metal foil, and a process for producing the above entry
sheet.

[0005] Tt is another object of the present invention
to provide an entry sheet for drilling a printed wiring

20 board material, on the basis of the finding that adverse
influence of foaming is prevented when the number of air
bubbles having a diameter of at least 30 pm each, which
generate at the time of drying and solidifying a water-
soluble resin composition after application thereof, per

25 an area of 100 mm x 100 mm in a water-scluble resin
composition layer is 20 or less, which entry sheet
satisfies the above requirement and is excellent in hole
registration accuracy, and a process for the production
of the above entry sheet.

30 [0008] The present inventors have made diligent
studies on a preduction process for coating a water-

soluble resin composition layer thickly with controlling



wat er - sol ubl e resin conposition |ayers having a small 10 thi ckness
each. On the basis of the above finding, the present inventors have
arrived at the present invention. The present inventors have found
that a decrease in the thickness of one water-soluble resin

conposi tion {ayqfumpdH 68 k3T BEPBLdY CRREY KRG Ao 1110 ARRIS Gat | ON,
drying 15 and solidification once, reduces internal air bubbles

generati ng atcendessittiine dayéor e rg dned Iwatkeentol Akl resilit,cahposi tion

| ayer. Further, the present inventors have found that the sequenti al
fof mat i on ofPYARSDE. LBVEBFATF oL F CCAHIG FERNE NSy FFTTH] 08 4mal |

thi ckness eaeh A0uiceduCeSnG & IR NG 6n8Rodl 563k 1 TReLved py

wat er - sol ubl’e resin conposition [ayer at Ime of formng a”second
or subseduenearstaaringoltibl ehiekies cafpaswhton-semeriandgsiaccor di ngly,
t he above sequential, formation can prevent the generation of internal
air bubbl es. CTPIGEOPPTHEYSF s, VR H: priefenPefneta o Mo vides a

process for : ti id 1 a Rk | d
T R
wat er - sol ubl g gigsicamgoBspesdhi ofcd ayard Gorfaing easdlone sy bdceuoh a
metal foil, wherein_one water- 30 soluble resin conposition |ayer

havi ng a t hitikfssodable pasin BUHRLtdonotARer Dy apidIy iengmahlaqueous

sol uti on, of wat er-sol upl e.resi n.composi.t | 0 nef.al fopl and
dryi ng alnog s%ﬁ%njeﬁsnéa‘fﬁé_%%pﬁee&’assg%y Folﬁﬁga%b?‘}e%gl%?g ! %L"

wat er - sol ubl@-dsRsitN 1GOBROSHS | Kdkvd et vied HETr fBSl reddif aRReatoBg.
wat er-sol ubl'e resin conposition |ayer by repeating the application,

drying and sHid giregeng onveneoss drodeousdl thdore cleqnaasgatar LBl ubl e
resin conposition at |least once, th | ti-layered water-saql uble
JicdieRa, oF Pie SRS 18P LensoBhk Rt NdcTonaYPasi n

resin conpos

conposi tion Jiave iandolhed by | @astyioRe owat ehe SAIN @ HiR%, Ndrying
conposition |ayer, and the t%lckness of the 10 nulti-layered
wat er - soldubland esilndé fipation orndeayeeduseat iteamtals@im tubbdepThe

Dresent | Ivenly o LUt hET R OXL e A eaL Ly Blect for JoiblLngeg
foil and a mydjssidy8hedayer. Further, the present inventors have
found that the sequential formation of water-soluble
resin composition layers having a small thickness each
20 reduces re-melting of an already-formed water~soluble
resin.composition layer at the time of forming a second
or subsegquent water-soluble resin composition layer and,
accordingly, the above sequential formation can prevent
the genération of internal air bubbles.
23 [0007] That is, the present invention provides a
process for the production of an entry sheet for drilling
a printed wiring board material, comprising forming a
multi-layered water-soluble resin composition layer on at
least one surface of a metal foil, wherein one water-
30 soluble resin composition layer having a thickness of 10
um to 50 pm is formed by applying an aqueous solution of

a water-soluble resin composition to the metal foil and



15 water-sol uble resin conposition |ayer forned on at |east one
surface of the netal foil, wherein the thickness of the nulti-Ilayered
wat er-sol ubl e resin conposition layer is at |east 50 pmand the
nunber of air bubbles having a dianeter of at |east 30 meach in the

mul ti-|ayer Q&Pzaﬂgmaﬁ@rsm@bﬁﬁﬁge%ha SOPPOS tdAMtH BRET at 512050 0r£5S
per an area of 100 mm x 100 mm and a process for the production of
t he above enmttgrshebibldEffacin gompheithvmntadymr 25 [F0008¢ Aototltk ng to

the process for the productiaon.of an entry sheet, for drilling, in
Whi ch the. t RPCRRe8E® 012 S i AaLsy EPEUn WEAMRR NGB! &3V EE| BY

conposi ti on leaugt ; fOTRE o 1GUAYAY QHys AL APRL1GAL EQ g ds i and
solidification of a"water-soluble resin conposition at” 30| east two
ti mes islat ageastis 5ot jpowvitdetiebyatde-prlagdmt repyantomopositidrs
possi ble to obtain an ent\rl% sh?ﬁt ,fgr drilling which can decrease the
roughness oftt RASF W% W9 SUAEialavered ntermsosPhte ¥erin

mul ti-Iayer - SOl r;esi Siti l.ayer -Ls.-1hi as an
extrenely s%gfn}g@%lg%éer? 0 % rl%ggggﬁggp‘?nﬁt htce?{énﬁﬁtgi ga?gél?ér%sdﬁhﬂfb

wat er - sol ublre st astompasipasint ilayekrayed the it Seaist bubblesemdversel y
affect hole regjstration accuracy, has a smooth nulti-]|ayered

wat er - sol ubPELEREE N DM SOSH tRaY eta ¥ £ 206 tARdthicka@ss |htthen

t hi ck o 2L At tq ;
o nat 100 e ROLIAr TR Sotarer. Sonithie PeSPRLEs LERA i s

| ayer havi ngeasthtgkipess of at least 50 m an auxiliary material such
as a PET film which is a support substrate necessary at the tine of

produci ng a[PB3Bh shekie nuesept Aaventoen dogdharngrebidee 3 edny
et 90 SRRt S 8 bk BEUTIASGAURRL AOHELL BIL S
entry sheet comprises a metal foil and a multi-layered
15 water-soluble resin composition layer formed on at least
one surface of the metal foil, wherein the thickness of
the multi-layered water-soluble resin compositicn layer
is at least 50 pm and the number of air bubbles having a
diameter of at least 30 pum each in the multi-layered
20 water-soluble resin composition layer is 20 or less per
an area of 100 mm x 100 mm, and a process for the

production of the above entry sheet.

Effect of the Invention

25 [0009] According to the process for the production of
an entry sheet for drilling, in which the thickness of a
rulti-layvered water—soluble resin composition layer
formed by carrying out the application, drying and
solidification of a water-soluble resin composition at

30 least two times is at least 50 pm, provided by the
present invention, it is possible to obtain an entry

sheet for drilling which can decrease the roughness of



[ 0010] The present invention is directed to a process for the

production of an entry sheet for drilling, which 20 process is
characterized in that a nulti-Ilayered water-soluble resin conposition
| ayer to be forned on a netal foil is formed by separately formng

several wat e wahe L8318 SONPQAH QR AYRE Ss e MhPR/1tand an
entry sheet having a nulti-layered water-soluble resin 25 conposition

| ayer cont aiidveyean vexeresel yobaoatdsimugbapositadm laysl ds, tbbtki ned
by the abov rocess. [0011]1n_ the ocess for t production of an
ity sheet 1 i HFFRGS LT U7 Hod BoEng L pF b6 SREH Aot e a

wat er - sol ublyg,118siiRyksedi §80L¥athiubiad $8LYENECAERM UM3GR e FRich
wat er, an al cohol of a solvent and the mxture is stirred"to prepare

a wat er - 9ol wile bubdilescedpesstlom Helcit hohe Foéelstotdid cgoaicentacy,
concentratiqn based on,the | sol vent rrediumﬁi)lfl_Lfl referably 10 %to 70

% In an exdlifi & GFC8 Rethbbl of2¥or HGTPRESALIRTS IThfered
vat er - S0} Ubl @nfptliR 168MPRGLE | Ak AAUET JRY SEVELEL ARA, 1i7ALhIRRNEES [ e

above wat er-solubl e resin conposition solution, exanple, t
wat er - sol ublazavesicy . cBnpolset] s Sahpkired #0Oth aa fedgrstentdioanisol ubl e

resin conposition layer is applied to a netal foil_ by coating neans
such as a barf™EFAtéPy Bebhed orohf BREPgder V2t HETS A \atr®8180l ubl e

resin c 0S| t] ‘ ti i.ed to._th | fail is dri.ed 10 and
or 1 di 1100 wrireriaRot 1 ReP BREY g TGRS F Gty P i
wat er - sol ublas rexitiesppestér il |saydr ast Aern@t £ s olitilch G8san
conposition solution js again applied to the above solidified first
wat er - sol ublSPPESTEN SEBRDPHRTE i RAFISHREY By Ehe BHWR €L PsodNgiRgans, and

the 15 appli : -sol ubl 1, L] ut.,.an i .ed and
solidified vﬁ%t lwggg:é?gf g%dﬁ%{ ?gégﬁlﬁggggé#él‘ég{%gsgoor tr%h:% r?tllf%fﬂ'lg{}#ayer ed
wat er - sol ubligvie@gtiBnCcosposat i 0N indneltr iATTRr shrichiRyddne pRevectéhod,
it beconmes possible to increase the thickness of the nulti-I|ayered
wat er - sdPubleEozgspespnPEdRd i on | ayer forned by carrying out the
application, drying and solidification at | east two tines. The nunber
of applications of the water-soluble resin conposition solution for

form ng the patltileHapesedi Med @l -cohubl entest fbrconposition layer is at
| east two, 25 and it is preferably two or three. In production, each
of the nunbdP030ldryeFhe aptesdid duwigakioh tooliraridelitoes proaoss

whi ch sever 4 Tary8r STERMEER (9 TeSTEEL SFe S cld Dol ¥fbeka i n
series and thecRRRl isath®Pacterized in that a multi-layered water-
soluble resin composition layer to be formed on a metal
foil is formed by separately forming several water-
soluble resin composition layers one by one, and an entry
sheet having a multi-layered water-soluble resin
25 composition layer containing an extremely small number of
air bubbles, obtained by the above process.
[o0o11)] In the process for the production of an entry
sheet for drilling, provided by the present invention, a
water—-soluble resin is dissolved in a solvent medium such
30 as water, an alcohol or a solvent and the mixture is
stirred to piepare a water-soluble resin composition

solution. The solid content concentration based on the



30 drying and solidification are successively carried out. In the
present invention, the term"solidification" neans that the
tenperature of the water-soluble resin conposition, which has
increased to nore than the nelting point of the water-soluble resin

conposi tion fy i RBaibd decseanadidi h9ss thafy the fplld ggapg'%gh
preferably to roomtenperature, by cooling the dried water-so e 5
resi n conposefl izomethodl béwEogmide tdrd edlwattaysoddibtaaresioluble

conposition to stand. %gg%g%The t hi ckness of the nulti-layered water-

sol ubl e resiTFTEMFEEPPPORLPRYRY oo SEYSERL sBRRY 2 gt OdofbBI e
[ esin COMPOSI N LRYEL Sob ot der (M LoaBBEE 1k T Arihl | og, provided
er abl m  fore

by the present invention, Is pre y-at [east

pref er abldy iexanpéer, anpge ehit&H-4@l i FHR meshinrthesemire qar ebanghby fort he
range of 50 to 100 pm Wen_the thickness of the nulti-|ayered.

wat er - sol ubld® H&StnVabRPpoSPL oI IX8Rdn Fempesktidalanprghs #BPiied s

preferred €. of faaket1 Ol UblS fieS kil aROTDOS] L0, haYer iveg, snol e

application in view of pro t1on steps. e ness o e
mul ti -1 ayer eflenatreans ektubliger esiterc atiponbt é0Rsd BYelle ixesliar ger than
250 m a nerit in production cost due to carrying out the 20

appl i cati on SEpPSsAlienneelikioanrrdded 6 thatnefiterfoidt A6ddraee
advant aggou T ]t SS. t ter-sol . resjn.co Sik.1ion
| ayer, 3‘% Cﬁaq%@%&?%%ﬁ% ‘?:%11% ya} %ﬁ)og%t g#ﬁega%%llelcn i&oer‘{,m&?ggngégﬁd

sol i dificatinFigR¢ewat8rt 6L EHMd reShaetombod ELdH QSGRLr | AUENA QS S
25 preferably in the range of 10 to 50 pm For attaining high
t hi ckness acelildg, repdn seepreritalonpsedutienn prageess appitedned in

e Present STyl {e el gk scBLEl Sliod Rl the
conpletely sQmpdsitedn B8ydOUh3ltHee analer co0 1Y eda@Sl, Nag@MPRSi tion
used InltSheapplied water-soluble resin composition solution is dried
and solidified with a dryer and a cooling device to form
a multi-layered water-soluble resin composition layer.
Bccording to the above method, it becomes possible to
increase the thickness of the multi-layered water-soluble

20 resin composition layer formed by carrying out the
application, drying and solidification at least two
times. The number of applications of the water-soluble
resin composition solution for forming the multi-layered
water-soluble resin composition layer is at least two,

25 and it is preferably two or three. In production, each of
the number of dryers and the number of cooling devices is
not necessarily one in one line. A sequential method can
be adopted in which several dryers and cooling devices
are successively disposed in series and the application,

30 drying and solidification are successively carried out.

In the present invention, the term “solidification” means

that the temperature of the water-soluble resin



mul ti-layered water-soluble resin conposition |ayer of the entry
sheet for drilling, provided by the present invention, is not
specially limted so long as it is a polyner conpound which can be
di ssolved in an amount of 1 q or nore in 100 g of water at an

ordi nary te”g‘s{t%lglaé'{?ié’rﬂd%qi% aadi DALY DLESSY %or@%ﬁfﬁggﬂgrﬁ?ﬂtyi’ng

exanpl es of e water-so € resin conposition iInc

pol yet hyl enepexhtesf peiey pray-eneubXé dess 1ol gpwipdyh t abh obel dr windj ,um

ol yacryl ate, poalyacryl am de, polyvin rrolidone, carboxynet

pol y yl _ poly ylam d p lé i gl pyrrol i done boxy hyl

cel i ul ose, péFyfeéredidthyicedesgl Fasn, thpljreitHes pelak : apgehorgrinyl
al cohol . The - S regi,n i.ti0 e Lhaly or
a mxture oft§?E$é%s§£#§%%ﬁé$gf-§glﬁ%?gagigﬁﬁ @EﬁggsggFﬁﬁsg%gﬁﬂ%b

used, as $equised. cdmfddiarion bri alpseisy rawk tdidkdawvipéerssnini e
| ubricant, to be descried |ater, is used in conbination with the
wat er - sol ubl EeFeR| ePMRARIdSION 6@ F6RNAE6 t he purpose of increasing

| ubri cation ggpg%iiggn fg%hhckggsgigF.tﬂg%%@kggg§§%%ggg%aggles of the

wat er - sol ubl ich s prefera ifiation with

the wat er - sokgbhie1 & 6841 1C QROSEY t 0O UBSEL # ednpes8Ul bE- s@fetayer ed

wat er - sol ubl e resin conposition layer of the entry sheet of the
present i nvernéken;sehttlidassshnyephpbeiieian Yeglkerspohyphepstione giegdol ;
nonoet her s of pol et hyl ene.such, as_,pol yoxyet hyl ene, ol eyl, et her,
pol yoxyet iyl GRE ST Rar @0V 43R ToR] ot IRARS Ot AP PR GO e

pol yoxyet hyl gpgelantay St Neks:P8by Ry chdbd ¢heaaayl phenvis tigfgeand
pol yoxyet hyl ene octyl’phenyl ether;" pol yoxyét hyl ene nost ear at €,

pol yoxyet hyl efie5@otrdiz%n pmpndisteheathere plefgirpbeyi hn mome st aaareatoefs
such as hexagbycerin nnno%%earate and decahexaglycerin 30

monost ear at e20ah® WU Y8y SRV ERe B bpkesTe odopBry et t 1 Frered
“ﬁter:50|Ub|§a+8€1§6¥HHléu?%sQ§ Hak o§i€¥ﬂﬁ/f¥§e§tige§é§5t¥W5n 50 pm,
wat er - sol ubl e Tubricants can be used 1 n
15 it is preferred to form a water-soluble resin composition
layer by a single application in view of production
steps. When the thickness of the multi-layered water-
soluble resin composition layer is larger than 250 um, a
merit in production cost due to carrying out the
20 application several times is decreased so that other
methods are advantageous. The thickness of the water-
soluble resin composition layer, which is formed by
carrying out the application, drying and solidification
once, in the entry sheet of the present invention is
25 preferably in the range of 10 to 50 pm. For attaining
high thickness accuracy, the seguential production
process mentioned in the present invention is effective.
It is preferred that the water-soluble resin composition
layer as a primer coating layer is completely solidified.
30 [0013] The water-soluble resin composition used in the

multi-layered water~soluble resin composition layer of

the entry sheet for drilling, provided by the present



conbi nati on, as required. The amount of the water-soluble |ubricant
per 100 parts by weight of the total of the water-soluble resin
conposition and the water-soluble lubricant is 10 to 90 parts by
wei ght, nore preferably 20 5 to 80 parts by wei ght. Wen the anount
of the wat ernaQ|ulne 'i%bﬁbféa% E5a188S 128 q100 PRIAS Y weijght, a
problemis apt to be occur in %e l'ubrication effect”™at a drilling
ti me. When igoliydrargapotthdnw®lciparars day ddeksghted tire arulanounayefed
wat er - sol ubl e resin conpgaition | ayer 10 becone fragile. Further, a

variety of aHdi% MPEE dBnlBR YUsel Wi Sh&twaRePrebiaml & sgicature

conposi tion., for. %%Q%EhgnaEQ ﬁ%%F%Pf%.O%&rgoﬁgéﬁgﬁﬂ%hégg&ﬁgggggeofr a

coloring pignent is used In acc ance wth an 1 nt ose.
[ 0015] The netlad wadidr-gsedbla téaelrerdidamposieednf oiclhdrhdlyiegylene
provi ded by the present invention, is preferably an alum numfoil
havi ng a t hi®Kifi¥ss PELYBEOPHL SR Brhcemner lyRény hi kqriwsl o odham

al um num foi | 4 ha IS a r in a
copper -cl ad %%' ﬁggéag%’a8g$§%%%¥%§ﬂ%€%§ %gﬁgﬁi?ipé§§§§g§%§88’pnl it
20 is di ffi ctdrdbdxymdicaghacgel ¢lvfis, Qeayitetpgmathyl id Idliveagltine. Wth
regard to the material of the alum numfoil, alum numhaving a purity
of at |east B atherpesferrapd mpetiinyd exanahelbs Hhreradrr-gelubee

det i hed n' 25 TS FvRp: ChRS ALk 2o gRRRLI Pl PE Fla”

the metal foaoidasal lcewi abhesrt el Sack Qfina cdmpbbibidnandn mprakesg, t he
biting properties of a drill bit. Both the above use of a high-purity

al um num f oids arguined, ubrrehe s oritefifSepredfrre@ Fhat ia Wafered

wat er - sol ubl e ;30 .resin_conposition |l ayer .o drill, bit inprove the
hol e registr%ﬁﬁuo%eazggfésgg%ﬁ EP_rqlqgéﬁrﬁSEe?a??rﬁ sreéferrBd to use
an al um numddaiti nRay bAgw 80h aghe stk fHslomuBa¥ i Pes B cdnfpioskiness €6x0. 1
to 10 mforned thereon in terns of adhesion to the water-sol uble

resi n cobpodihe prrpEsanpf esnofeamiradiedbnieatisen §ifedath@tadhesive film
i ncl ude uregg? 2.adh sives, vinyl acetate adhesives, vinyl 5 chloride
adhesi ves, 13 ¢08r “4¥fiesi ves, adhesives of copol ymers of these

conpounds, ey jadnesiyese A0k CHRNAL 2A0RST VoS r IRAMBhWNeN a
printed wiring board naterial such as a
lubricant, which is preferably used in combination with
the water-soluble resin composition used in the multi-~
20 layered water-soluble resin composition layer of the
entry sheet of the present invention, include
polyethylene glycol, polypropylene glycol; monoethers of
polyoxyethylene such as polyoxyethylene oleyl ether,
polyoxyethylene cetyl ether, polyoxyethylene stearyl
25 ether, polyoxyethylene lauryl ether, polyoxyethylene
nonylphenyl ether and polyoxyethylene octylphenyl ether;
polyoxyethylene monostearate, polyoxyethylene sorbitan
monostearate; polyglycerin monostearates such as
hexaglycerin monostearate and decahexaglycerin
30 monostearate; and polyoxyethylene propylene copolymer.

The water~soluble lubricant can be used singly or at

least two water-soluble lubricants can be used in



copper-clad lamnate or a nulti-layer board is drilled, 10 the entry
sheet- of the present invention is disposed on at |east a top surface
of a copper-clad lamnate, a nulti-layer board or a stack of a
plurality of copper-clad |am nates or nulti-Ilayer boards such that

the entry shesipinsitBoalghs F&ddi LNt adlk Whbbnt Ner HHLRE M KbREL 1S
board material. A holeis drilled fromthe nmulti-I|ayered

wat er - sol ubllaabrssiantcpapos? @ i marHsayer weiidbt of £ tthee antiml sife&hef or
drilling. When many_ajr bubb) es exist in a water-soluble resin
conposi ti on ‘Ta;{ferr"s_(‘?fl_ubieeﬁ??’yn ﬁ@&é%ﬁoar P iﬁbe é‘fa‘_?rﬁrsiolllum@ tinme,
drilling progessalinkl by 260 6 Pl ByPREiLl, Hid9:R22bp1hubp! e
However, drilling processability’is pooy in a portion-having an air

bubbl e. TPherief ¢le palnvkeby ege sihtat iWhrenatbar angurdets] ittreatveseas a

whol e. The relation_between the size and nunber of air bubbles and
the infl uenéélalﬁ?l&r FEPFHGRRE 15t JESSs bR %-{}J Riegehdy &%8P%ri I to be

used, while lkent bole- s agl HIALd guf _%q:q e LN en
t he nunber of ai re bubngs ha\eljlgilng a igﬂe?fe&r o@%lt eac}gt eggggircn ggc%hi S
20 or |ess idriddiageainé. IQemmitx 150Q.zoper 3thdx @plpes tfs00Y7kéheht ,
present invention_ wl| be concretely exgl ained with reference to

Exanpl es and-'CoMarar ! 98T EX difiiSds SOHEPARnER &} CTBOESIFIERaAPYRT 1) 50
parts by Ome'k%re@ogn%‘;f§aﬁ9{b%._ea@%@%q: g!ayggg)i/eg\édéfmat il sLerepthalat e

pol ycondensa oge suppl ie i1'chi - Kogyo Seryaku Co.,

Ltd.) and S5Qigzar tis BieWweh gt -1 uybdley eBY hesemel 3iatlorhaviord eRafipI®Er
average nol ecul ar wei ght of 20,000 (PEG20000, supplied _by Sanyo
Chenmi cal | ndUSOEPEZLCLPH. Ineganidi Sddilesd & rd¥ptonva eolioging

pigment is used in accordance with an intended purpose.
[0015] The metal foil used in the entry sheet for

15 drilling, provided by the present invention, is
preferably an aluminum foil having a thickness of 50 to
300 pm. When the thickness of the aluminum foil is less
than 50 um, burrs are apt to be occur in a copper-clad
laminate at a drilling time. When it exceeds 300 um, it

20 is difficult to discharge chips occurring at a drilling
time. With regard toc the material of the aluminum foil,
aluminum having a purity of at least 95 % is preferred.
Specific examples thereof include 8021, 5052, 3004, 3003,
1N30, 1050, 1070 and 1085, each of which is defined in

25 JIS-H4160. The use of a high-purity aluminum foll as the
metal foil alleviates the shock of a drill bit and
improves the biting properties of a drill bit. Both the
above use of a high-purity aluminum foil and the
lubrication effect of the multi-layered water-soluble

30 resin composition layer on a drill bit improve the hole
registration accuracy of a drilled hole. It is preferred

to use an aluminum foil having an adhesive film having a

10



10 a 1-t stirring furnace to prepare a water-soluble resin
conposition solution having a solid content concentration of 50 %
The wat er-sol uble resin conposition solution was applied to one
surface of an alum numfoil having a thickness of 100 nm (supplied by
M t subi shi AtHptraes£ont 0LS kbdip matesimda I04kow tH Be e @oat er
(supplied by Yasui Seiki Co., Ltd.)_such that the thickness of the
appl i ed sol uBFBRSHRR 8D thA WAkerapplilete s 6AMRASLEEPRd FWamples
dryer at an eL A0S SRR e yand .coQl | ne speed
of 9m m n, tg\foéb?a%%ﬁa shegltslég ﬁg\%i %ﬁga‘%l rs V%Zgll\%gt g{j?g%*%bl e resin
conposi ti on hagehamayddigesa vielsi, ckhegs odetdd anadhesiiftes, vinyl

conposi tion/al um num foil = 40mi 100m). The sanme water-sol uble resin
conposi tion SBLOFIM AMECHYESn BppYEEERt Ades 19667 ag@hetivere of r st

25 wi th the CRETE Lom oy oeaoh Tbar P Hh e NERCEh o R D o

wat er - sol ubl eyaesté imgadsielsion sol ution was 80 nmm so as to be able
to obtain a second water-soluble resin conposition |ayer having a

t hi ckness of [40%] af t dfhedr Wi RgLARYC S8l 7T inoardonatgnbahppidheds a

sol ution was Led 4t y t awver age erat ur.e .qof, 120 C
at a line spgg%bggt%%?%?ﬁg?gag%tg%ﬁgéﬁggh ﬁ%y%%egggg?hggfﬁéﬁg%d’

mul ti - | ayer edhavedet=ys Ghdelte ofegha Eospasi tineRnkayar 1§ ofispgiddd ong
(resin conpositjion/alum numfoil - 80gm 100gnm). The nulti-|ayered

wat er - sol ubl 8t r E83 5 CorbsbsiStrdAce agkra gformes -cABAy1aRERAtR Fas

(magni 11 cat | DR - 1000 nd CFRG B et b CRUBBH Ky 1 e g™

(magni fication: er of air havin

di amet er of aladeb@iindtea® eachulwdH Ldyad\riaseky sath eglatham®: entry
registration accuracy, was counted. The observation was conducted in
a 100 mm x 18beein ke dropfohthénkal eontagte ddhnwiher peblisd evirdsion

comosi ¢ o1 bayes WLags of e, ont 1y sheet Bfor 10,y ling, Javl e

1 shows e fesu urther, ht Ty “shee 0 S

di sposed on RatdBcdolafblioueseAPOETipsd dd draTapatesiBave N i tehitghness
of 0.2 mmeach (CCL-HL832HS, copper foils on both sides 12 m

suppl i ed by shéstubioshidréddiggentieen "Gorpariy, brhbl1es sekst Hat at he 15

mul ti-|ayere ter--soliubl e _resin compasition | ayer_side faced
upward. A ba‘g 1|:ng Spqlzjt%é e( 5§Eéﬁi %%m%cfsgﬁej)onv\égyﬁirs%gs%ﬁ eonﬁcrtyhes‘?‘leg\%er

si de of the séacdk i0flinke a@0RPEE 1Tl Aty |1ﬁﬁﬂenaﬁeillﬂi%|5¢id@é@?oiqawi ed
out under conditiong of a dr{ll bit dianeter of 0.15nm a rotation

f requency0 20i9fguBD P06y pershdn ahahing cud adfc babhle evowRwemunber of

hi dril,l. bi: 3, 000, . d hol e drilled wi.th .20 drill
015, "ol o 8 B nd Bhotesdiba 206 18 SHatTR 8 barEfot Wl Shi L

resul ts. air bubble. Therefore, hole registration accuracy
deteriorates as a whole. The relation between the size
and number of aif bubbles and the influence on drilling
25 processability depends on a drill to be used, while
excellent hole registration accuracy can be obtained when
the number of air bubbles having a diameter of at least

30 pm each is 20 or less in an area of 100 mm x 100 mm.

30 Examples
[0017] The present invention will be concretely

explained with reference to Examples and Comparative

11



25[ 0019] (Exanpl e 2) 50 parts by wei ght of a polyethyl ene

gl ycol dinethyl terephthal ate pol ycondensate (Paogen PP-15, supplied
by Daiichi-Kogyo Seiyaku Co., Ltd.) and 50 parts by wei ght of

pol yet hyl ene gl ycol having a nunber average 30 nol ecul ar wei ght of

20, 000 (PEG%Q%Q%iegupgé%gﬁhggképﬂyo Chem cal Industries, Ltd.) were
in ho

di ssol ved wafer Tn a 1-t ‘stirring furnace to prepare a

wat er-sol ubl e resin conposition solution having a solid content
concentration of 50 % The water-soluble resin conposition solution
was applied E¥®IGde sufFae®Pb? Bn aluminumfoil having a  thickness

of 100 m (supplied by-Misubishi A.umnumCo... 5. Ltd. . material 3004)
with a die coater (suggll PA-% Wé"se&igg%ef’g]ia(%‘?];yﬁ_t%‘é’.ci}ens?ug yf:ﬂgt' t he

t hi ckness ofdilna@hgppt &edpisthaldton psadycdRQensa e RRlcne@rsbut i on was
dried with a dryer at an average tenperature of 120 C and cool ed at a
line speed oTUrBRiRENDLYt B2 bitlal TRegvehSetYE Rav® ng lE%d Rnfsp0 parts

tor-sol ubl . DL | . e
(Tesin conds: (Eaasr SEPESLY ¢l BeCgr BLL Pl ! f EREB8 bR b
wat er - sol ublne Ire@%ilB xCO8PGSE td O BAI00t i(PBGRASOBIa ubrAfRid ¢ Banyde

surface of the first _water-soluble resin conposition |ayer of the
above- 15 obtwiiealshadestrifth tfe | supeedibseatest igubRtt HaECE Hn

bove- 15 olStEmHealsh . u |
was oriel wit i ¥ anper ooy Sl LR RPN B O e

at a line spemaghoettD6hMe1E0LdOMEW ngea0861 Vat @msRltuloaceasration
conposi tion |ayer having a 20 thickness of 50 gm wherebg an entry
sheet D haviafg 38 frul The| ¢l etsmatbde- sebubl @RS It iovnmposirtioh Yayer

o R SRR AR MR Ak, ASSETAOT,

obt ai ned. TH& yer e er-so e’ resin conposi n |l ayer of

the entry shegt-xRewasoebsesviad fFppidadi b S @osny Bluinum co.,
nmet al | ographi cal m croscope (magnification: 100) and the nunber of

ai r bubbldes Iiai-ngasediaked@s ofvigh pedie SRy edewplidchyadeisel y
affect hol e 48gi;SELAL T £Pq 3F CHIAE enateenE OlRE Shie s W12 L RAE" ¥BbA PLa
solution was 80 pm. The applied solution was dried with a
dryer at an average temperature of 120 °C and cooled at a
line speed of 9m/min, to obtain a sheet A having a first
20 water-soluble resin composition layer having a thickness
of 40 pm (resin composition/aluminum foil = 40pm/100um) .
The same water-soluble resin composition solution was
again applied to the surface of the first water-soluble
resin composition layer of the above-obtained sheet A
25 with the same die coater such that the thickness of the
applied water~soluble resin composition solution was 80
pm so as to be able to obtain a second water-soluble
resin composition layer having a thickness of 40 um after
drying and solidification. The applied solution was dried
30 with a dryer at an average temperature of 120 °C at a line
speed of 7m/min to obtain an entry sheet B having a

meiti-layered water-soluble resin composition layer for

12



was conducted in a 100 mm x 100 mm area of the nulti- 30 |ayered

wat er - sol ubl e resin conposition | ayer surface of the entry sheet D

for drilling. Table 1 shows the results. Further, the entry sheet D
for drilling was disposed on a stack of four copper-clad | am nates
having a thickness of 0.2 mm each (CCL-HL832HS, copper foils on both

sides 12 Rmy YRR e@rQ&Méoﬁﬁsﬁ% Qgéls}laﬁmréeaﬂu@@% (gby@;r;a) such

that the multi-lay red wat er resrn compositio si de
faced upwar d‘heAmbatkrhgyeptai Gv‘a(tfﬂkﬁbﬂ.tlbl@| ade)n wasipdisipasadlopet he
| ower side of tge st ack e copper-clad lamnates. Drilling was

f ot
carried out Undéf EBEHYt?le‘?%t of wé‘sdPPFPrB?‘ﬂ feﬁoé‘fré‘{tér Sb‘FfGCES‘rﬁ%ﬁh&"
e fr%l{%ﬂ%g%m@&p%&mg%g& %‘giﬁq%es were g %%gvth i

nunber of hits per drill bit was edwth

20 drill 5bi thembkel 6fr &4t Sukedlicdn havt gy as yd Vs Rvalofated1edeb! 0 hn
shows the results 00201( 50 parts by wei ght

of a pol yet PF ne”ﬁ%?‘&o@dv‘?ﬁsr‘?é‘tyhﬁlffﬁé?:elb‘l’&%d:le&létﬁéftﬂre&nﬂ%‘ﬁ%ﬁ%‘h
(Paogen PP- 15 %pm @g s'ewrat BHY . SRR 1L 0190 A0 OO
ol'ye g

parts by wei ght aving a na er avera
nmol ecul ar WéIOthmnOl'aré@ @D&K@E@@Qemaysmlwmmﬁﬁabye theia cal
I ndustries, Ltd.) were dissolved in hot water in a 1-t _stirring

furnace to PPBBRFLtIoRatEfeS STUTERES: B8Ei P ARFGY SN6RTsBI £8F on havi ng
a soli d160“1&1‘%@?199@%&6?&'10%h%s5ghe/° rJ418 8t 8550k ?b' Ené ESAY

conposition solution was 25 applied to one surface of "an al unm num
foi | havi ng saekhi Bkfies sdofl 150G Ams( duppbseatll dy aMsteaghki sfi fAtim num
Co., Ltd., material_ 3004) with a die coater (supplied by Yasui Seiki
Co.. Ltd.) §8&ﬁ%ﬁ§%a<¥hleﬂrwﬂactr@ﬁeé@vawgmetwqe@é 88| At oA VvRACM 00 m

{ermper at ur e SPSHEAT Pl Yot 1 Pr oy S T8RN S 8t ai
a sheet E héyi Mgtaubishi Gas Chemical Company, Inc.) such that the
15 multi-layered water-soluble resin composition layer side
faced upward. A backing plate (bakelite plate) was
disposed on the lower side of the stack of the copper-
clad laminates. Drilling was carried out under conditions
of a drill bit diameter of 0.15mm, a rotation frequency
20 of 150,000rpm and a chipload of 12um/rev. The number of
hits per drill bit was 3,000, and holes were drilled with
20 drill bits. Hole registration accuracy was evaluated.

Table 1 shows the results.

25 [0019] (Example 2)

50 parts by weight of a polyethylene glycol -
dimethyl terephthalate polycondensate {(Paogen PP-15,
supplied by Daiichi-Kogyo Seiyaku Co., Ltd.) and 50 parts
by weight of polyethylene glycol having a number average

30 molecular weight of 20,000 (PEG20000, supplied by Sanyo
Chemical Industries, Ltd.) were dissolved in hot water in

a 1-t stirring furnace to prepare a water-soluble resin

13



first water-soluble resin conposition |ayer having a thickness of 50
pm (resin conposition/alumnumfoil = 50Rm 100gm . The sane

wat er-sol ubl e resin conposition solution was again applied to the
surface of the first water-soluble resin conposition |layer of the

above- 5 obtaifiedishest sB1wtonthe,sars dibg 1808t G
t hi ckness of the alppl [ eg sol ut]inon was 100 %lgTﬁeﬁg%ﬁi ed—ws%gﬂtttf{aitegﬁnwas
dried with adrifers.afhanwateragelilehpearsstinr eonpod 2Oih ard wadehedasat a

line speed of 5Mmin to forma second water-sol ubl e resin conmposition
| ayer havi ndRPIEG% FPcRRESSUEFa%D 3 ah&luBjnanshekt TEvingsian

conposi tion/gl.um fai 0 . obt.ai ned., .The sa

wat er - sol ubl @lﬁp&%&@cgﬁpggpt #lgnﬁl’gﬁpalqi%?] bygglgg%ﬁ]&élppﬁlluén&ntugn?ﬁé’
surface df thel.secendrdateBoBd] ublth reesiie coapesi tswspliayebyofrakhe
above-obt ai ned sheet F_15 with the sane die coater such that the

thi ckness of°%e &opri &d9sol BEFdn-heds theo thickpesappf itdhe $oPdiren was
dried with t f 0 . t
e speed aotin k8" BUCLESTS TRELALH EoPheid? o M BROLERL T 2

| ayer havi ng airtyirckiess afebfge(:diipeienebyoan Bmtxy asheeboedant ng
a multi-layered water-soluble resin conposition |ayer for drilling
(resin conpdsittiienFREER RGTROMIn = S5 ORPIDORIFISRS ©EHREd2 The

I ti-l| L At L j Ll O f t
A R T e P A

m croscope (drE@XnkiseabiEoB0 AM0)rewich tdaapBEbesn of 1 @iimuauERligs=havi ng
a dianeter of at |east 30 pmeach, which adversely affect hole
regi strati o WECEPIER) - WBRE cRAM et eTheodBREE vER$igh amaposdindatted in

30100 fmm X ]ﬁ%q_dif‘i‘o%r %?so gé?ﬁ' {Péﬂltiie'd a%eLfd E‘%Eféééglfl He rf‘?&%’@ 30
nposition layer surface”of t entry sheet or drilTing. Table 1
shows the resitletrs soEublBeresihec@asy tibaelagef off ditid labRgewas
di sposed on a stack of three
15 obtained sheet C with the same die coater such that the
thickness of the applied solution was 100 pm. The applied
solution was dried with a dryer at an average temperature
of 120 °C and cooled at a line speed of Sm/min to form a
second water-soluble resin composition layer having a
20 thickness of 50 pm, whereby an entry sheet D having a
multi-layered water-soluble resin composition layer for
drilling (resin composition/aluminum foil = 100um/100pm)
was obtained. The multi-layered water-soluble resin
composition layer of the entry sheet D was observed from
25 its surface with a metallographical microscope
(magnification: 100) and the number of air bubbles having
a diameter of at least 30 pm each, which adversely affect
hole registration accuracy, was counted. The observation
was conducted in a 100 mm x 100 mm area of the multi-
30 layered water-soluble resin composition layer surface of

the entry sheet D for drilling. Table 1 shows. the

results. Further, the entry sheet D for drililing was

14



copper-clad | am nates having a thickness of 0.8 nmmeach (CCL-HL830,
copper foils on both sides 12 p.m supplied by Mtsubishi Gas

Chem cal Conpany, Inc.) such that the nmulti-Ilayered water-soluble
resin conposition |layer side 5 faced upward. A backing plate
(bakelite plat i sp 0Re t L f ) c . _f he
copper -cl ad ‘iﬁa%"r?\éf&zs‘?g %r?Flgglﬁggaailﬁ%ﬂa%\reﬁgg%gtfa%nldgé*rl%cag% I F%%g&of a
drill bit diangtiekness0cZ50mf mmreddat | (@TLFERERRNEY ©fppkd0,f300spshand
a chipload of 20pmrev, The nunber of 10 hits per drill bit was
3,000, and MRS SkEEE dFi FRedswprRH o5 dwi MEtBRbsShiTHRR ssiChediep i nner

wal | s was e : bk e hays: t L 1 hye
Exanpl e 1) \1/(?5 par'tgﬁgybvleilaﬁt of a&%olgngg%yrae#épég%ycagﬁ ?%g[%%l

t er epht hdl atregiol yoopdensate 1PamgenideP£ibed suppdiced Mypaldaiinghi - Kogyo
Sei yaku Co., Ltd.) and_50 parts by wei ght of polyethylene gl ycol
having a nurp&értea@ﬁgaélﬁﬁ%i%%ﬁr A gﬁFPBFe‘éo?rbotdle( Pegsgogdde of

suppl i ed by 13an%e 2@ Ghephealod ndUShHLS ambhskds Wa1A 1di;gg0Lugd in hot

water in a 1-t stirring furnace to prepare a water-so ul%le resin
conposi ti on csadnikidonuhavindgr acaoditd caenbént doricedirtatdiemettr 50f %
The wat er - sq] lﬂg,l e resin congosi tion solution was applied to one

.].

surface of ahl@Mim AuffEBFEOhaAASReRcY5ofhil ek BS 2100 2pahiRleRd i ed
by Mt i shj= Al,um .Lal 04)..wi th di
Couppl o bPa 2287, Bre higher B B108] pd? WA R leCap 000 e

appl i ed sol wndohiowas &60e RiriThed apph @d &6ill imitavasiodel ed with a
dryer at an average tenperature of 120 C and cooled at 30 a line
speed of 5MERIFSIEELoBRaRFCRIPBNYRF SaétatphaiaR) s athersseheabl e
resin conpositdgRcl ayer having a thickness of 80 p.mfor drilling
(resin conposition/alumnumfoil = 804m 10011m . The water-sol uble
resin conposition |ayer of the entry sheet H was observed fromits
surface with a netall ographical m croscope (magnification: 100) and
t he nurTbl\é‘VI dP0208 5 pibBrBRI%aYi ng a dianmeter of at |east 30 m each,

whi ch adversely aff ecgg)zrgilgtg e&;l%ri%%tggiggcwf%hg\ﬂge%ef%g%gg._ The

observati on was conducC In a ar e
wat er - sol ublddmeeayd tonppisilialutd aydrcetiéase:of (Rdrgeantry15heet H

for drilling. Table 1 shows the

supplied by Daiichi-Kogyo Seiyaku Co., Ltd.) and 50 parts
by weight of polyethylene glycol having a number average

20 molecular weight of 20,000 (PEG20000, supplied by Sanyo
Chemical Industries, Ltd.) were dissolved in hot water in
a 1-t stirring furnace to prepare a water-soluble resin
composition seclution having a solid content concentration
of 50 %. The water-soluble resin composition solution was

25 applied to one surface of an aluminum foil having a
thickness of 100 pum {supplied by Mitsubishi Aluminum Co.,
Ltd., material 3004) with a die coater (supplied by Yasui
Seiki Co., Ltd.) such that the thickness of the applied
solution was 100 pm. The applied solution was dried with

30 a dryer at an average temperature of 120 °C and cooled at

a line speed of 9m/min, to obtain a sheet E having a

first water-soluble resin composition layer having a

15



10 results. Further, the entry sheet H for drilling was di sposed on a
stack of four copper-clad |am nates having a thickness of 0.2 mm each
(CCL- HL832HS, copper foils on both sides 12 Rm supplied by

M t subi shi Gas Chem cal Conpany, Inc.) such that the water-soluble

resin 15 co L | &y i d rd. i te _
(bakelite prg?%édﬁa%% 8?58’25@@ g#%ﬁﬁ%%?’lg%a@/%%@g‘é?&?% of the
copper -cl ad $@mMnaogsm) . Drhkl sage was: exaisivil@dlaute st eforgidittioans of a
drill bit diameter of 0.15mm a rotation frequency of 150, 000r pm and

a chi pl oad oV RSy 29FHE Hembkd d° kEsSBEFactitd the H&st3, 000,
and hol es I g i i Qist.S. st ratjon accuracy
was eval uargwd& atﬁolel%%lgh%\?\g%?hg&rlﬂedsslh titg.%1 ﬂgg%g]%%g&n%arﬁ#@e Exanpl e
2) 2550 partsbtnineel gheeaf Eawpoh yigtd\dagre dgbycobter ddumt pat the
terepht hal ate pol ycondensate (Paogen PP-15, supplied by Daiichi-Kogyo
Sei yaku Co. ,thigknesgn@isghparPRligd \asilgitiloss wpsl 1R Hyn-eddeglppdied
havi ng a nu I r - i ot..20..0 , :
suppl i ed by éﬁ%ﬁ?étJ e%?%§§u+ﬁgb£$f%§§f %FdQ? %&ﬁéggﬁfggﬁg%egtPﬁehot
water in a lof 1510 rci 8gd f asdalane dto aplepar epsedvai e Gnyalinble Feshna
conposition solutjon having a solid content concentration, of 50 %
The wat er - soPHAE WE&&PE~EBRPBLT t FOH S SMPPSATHhAR YT e HdYohe

surface - i.numef @kl havi t hi S..0 0Q. m (supplied by
M t subi sﬁ:{ %hu%%?r%g@%z 9Et %‘J.p", Vsrr}{nhqfeer%lyag %ggg? EM {%elsaimdi e coater
(supplied bycofgsddiciobghkimGoum 3. )= s00hmy et hedicpkaessdof the
applied solution was 200 m The applied solution was dried with a

dryer at an Hversage waggeraplrRlafresie CoRRESEbPRERUTE M HeSspeed

composi t 1 on TEVat HRieRg B0 1 e e Bt HaCe o B B i
conposi tion/ addim Rsmpbetkisn 108ged 0 He. abbeevabed sl Whileatr €sin
conposition |ayer of the entry sheet | was observed fromits surface
with a nb altidgr 4516 eamenfér oSRIRE (SHEgnithprEatPenthigimessmett hae
nuvber of ajgpplied solution was 100 pum. The applied solution was
dried with a dryer at an average temperature of 120 °C and
cocled at a line speed of 5m/min to form a third water-
soluble resin composition layer having a thickness of 50
20 pm, whereby an entry sheet G having a multi-layered
water-soluble resin composition layer for drilling (resin
composition/aluminum foil = 150um/100um) was obtained.
The multi-layered water-soluble resin composition layer
of the entry sheet G was observed from its surface with a
25 metallographical microscope (magnification: 100) and the
number of air bubbles having a diameter of at least 30 um
each, which adversely affect hole registration accuracy,
was counted. The observation was conducted in a 100 mm x
100 mm area of the multi-layered water-soluble resin
30 composition layer surface of the entry sheet G for

drilling. Table 1 shows the results. Further, the entry

sheet G for drilling was disposed on a stack of three
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15 bubbl es having a dianeter of at |east 30 gm each, which adversely
affect hole registration accuracy, was counted. The observation was
conducted in a 100 mm x 100 mm area of the water-soluble resin
conposition | ayer surface of the entry sheet | for drilling. Table 1

shows the 2Q.4 %LkiggFgéﬁbﬁéteérﬁaﬁyﬁ % EH?SEnégJ‘Hf?U?S'g&?E?C S

di sposed on a stac our copper - d |1 am nates havi ng ness

of 0.2 mm eawltL(-BTB3bI 833bSer cOPIRY JnObbEh08i Mot i GES s%%pﬁﬁed by
supplied by Mtsubishi Gas Chem cal Conpany, Inc.) such that the

wat er - sol ublM {9t Fh25GR B e G Joapanysi Hec flacirupiaitd thA backi ng
pl ate (bakelj -pl LSP n I A of k of
t he copper-(ﬂéﬁillé%?§£?§2§a€$fl%??%%%%agggg?r%%ﬁ?%ﬁhégaﬁdénggngéggons

of a drilsl Hidcedi appted. of Bedbimy patet abaoalfreq@leney ahs150, 000r pm
and a chipload of 30 12nfrev. The nunber of hits per drill bit was
3,000, and KUIS®&SGEr ndFRE | B tHde0 odr £he BFaak Holtder egPBEFati on

accuracy Wascl%}ﬁahﬁgﬁﬁﬁfegfi%fiﬁ 'ﬁ’%%st B& £ LS4 uriddit B8ha; s
entry sheet I for drilling was di sposed oh & stack of three

copper - cl ad dfari dati s bavi dipreetidy eaknosgsah, G dtatdash £f¢SGhe it B30,
copper foils on both sides 12 gm supplied by M tsubishi Gas Chem cal
Conpany, | n®f) 180s0@ArpRaand he clrtdoadop bl @int/asin Fosposibeoref ayer
si de faggd r i kel ] I i S on

t he Iowgl(rB s?ﬁ\é&@o?efﬁgpg{:’gc 018}%1?"(@ggbe%b%Fhacg]'eiastarqn‘?eﬁ:\agsggﬁi)gﬁl J?%rb
was carriedsodriundettsonThd istereofofaidhet | wdlils disameanveted. 25mMm a
rotation frequency 10 of 120, 000rpm and a chi pload of 20m rev. The
nunber of hﬁ?@lﬁeﬁ arPYs BRe X@E11ES000, and holes were drilled with 5
drill bits. The state of inner walls was evaluated. Table 1 shows the
results. 15 [0023] (Conparative Exanple 3) 50 parts by

wei ght of a [ookyegt hyl eoemgd yoilve HXamplbyl) t erepht hal ate
pol ycondensat e (Paogen PP-15, supplied by Daiichi-Kogyo Seiyaku Co.,

Ltd.) ard 50 parts by5Qepaits ¢ty poligbthgf enepajleddly Ueaei ggyaohunber
average 20 uleeylar: 4eL ol ol 20,990 CRECROU0, suppl d by Sanyo

Chem cal stri wer e di'ss e ot'water in a i1-t

stirring fusnapeitd@ Pyepalrcia-Waigio- Selybke cesi nternpasit 50nparts
solution having a solid content concentration of 50 % The
wat er - sol ubby rFesght cofrpral 18 lemieu ol BAC halta 2B ga gp VB ST oaBpkage

i ace o SRBHITEAB Lo JPuegs (Phekins D00 supps e

(suppli ed byh¥asbal Sehdidstdies Lidd), )SuebetdidsdiRRd RinCkBestaoér the

appl i ed a l-t stirring furnace to prepare a water-soluble resin
composition solution having a solid content concentration
of 50 %. The water-socluble resin composition solution was
applied to one surface of an aluminum foil having a

25 thickness of 100 um (supplied by Mitsubishi Aluminum Co.,

Ltd., material 3004) with a die coater (supplied by Yasul
Seiki Co., Ltd.) such that the thickness of the applied
solution was 160 um. The applied solution was dried with
a dryer at an average temperature of 120 °C and cooled at

30 a line speed of 5m/min, to obtain an entry sheet H having

a water-soluble resin composition layer having a

thickness of 80 um for drilling (resin
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solution was 300 gm However, the thickness of the 30 applied

sol ution was not honogeneous. For this reason, an entry sheet for
drilling having a water-soluble resin conposition |ayer thickness of
150 gmcould not be produced by a single application. [00241Table 1

(Teble 1) ExemLe, Oy ats BXaplo- S Ach) ! And¥isiasnol vl e
soluble resin composition layer of the entry sheet H was
cbsexrved from its surface with a metallographical
microscope {magnification: 100) and the number of air

5 bubbles having a diameter of at least 30 um each, which
adversely affect hole registration accuracy, was counted.
The observation was conducted in a 100 mm x 100 mm arez
of the water-soluble resin composition layer surface of
the entry sheet H for drilling. Table 1 shows the

10 results. Further, the entry sheet H for drilling was
disposed on & stack of four copper-clad laminates having
a thickness of 0.2 mm each (CCL-HLB832HS, copper foils on
both sides 12 pm, supplied by Mitsubishi Gas Chemical
Company, Inc.) such that the water-soluble resin

15 composition layer side faced upward. A backing plate
{bakelite plate} was disposed on the lower side of the
stack of the copper-clad laminates. Drilling was carried
out under conditions of a drill bit diameter of 0.15mm, a
rotation frequency of 150,000rpm and a chipload of

20 1l2pum/rev. The number of hits per drill bit was 3,000, and
holes were drilled with 20 drill bits. Hole registration

accuracy was evaluated. Table 1 shows the results.

[0022] (Comparative Example 2)

25 50 parts by weight of a polyethylene glycol -
dimethyl terephthalate polycondensate {Paogen PP-15,

supplied by Daiichi-Kogyo Seiyaku Co., Ltd.) and 50 parts
by weight of polyethylene glycel having a number average
molecular weight of 20,000 (PEG20000, supplied by Sanyo

30 Chemical Industries, Ltd.) were dissolved in hot water in
a 1-t stirring furnace to prepare a water-soluble resin

composition solution having a solid content concentration

18



80 100 150 80 100 Number of air bubbles (number) 0 0 0 27 45 Hol e
regi stration accuracy (m Average of (average +3a) 18.9 20.0
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of 50 %. The water-soluble resin composition solution was
applied to one surface of an aluminum foil having a
thickness of 100 um (supplied by Mitsubishi Aluminum Co.,
Ltd., material 3004) with a die coater (supplied by Yasui
Seiki Co., Ltd.) such that the thickness of the applied
solution was 200 pm. The applied solution was dried with
a dryer at an average temperature of 120 °C and cooled at
a line speed of 5m/min, to obtain an entry sheet I having
a water-soluble resin composition layer having a
thickness of 100 pm for drilling (resin
composition/aluminum foil = 100um/100um). The water-
soluble resin composition layer of the entry sheet I was
observed from its surface with a metallographical
microscope (magnification: 100} and the number of air
bubbles having a diameter of at least 30 um each, which
adversely affect hole registration accuracy, was counted.
The observation was conducted in a 100 mm x 100 mm area
of the water-soluble resin compositicn layer surface of
the entry sheet I for drilling. Table 1 shows the
results. Further, the entry sheet I for drilling was
disposed on a stack of four copper-clad laminates having
a thickness of 0.2 mm each (CCL-HL832HS, copper foils on
both sides 12 um, supplied by Mitsubishi Gas Chemical
Company, Inc.) such that the water-soluble resin
composition layer side faced upward. A backing plate
(bakelite plate) was disposed on the lower side of the
stack of the copper-clad laminates. Drilling was carxied
out under conditions of a drill bit diameter of 0.15mm, a
rotation frequency of 150,000rpm and a chipload of
12pym/rev. The number of hits per drill bit was 3,000, and
holes were drilled with 20 drill bits. Hole registration

accuracy was evaluated. Table 1 shows the results.
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- 32.8 35.0 Average of maxi num val ues 20 21 - 42 80 Inner wall
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Fufther, the entry sheet I for drilling was disposed on a
stack of three copper—-clad laminates having a thickness
of 0.8 mm each (CCL-HL830, copper foils on both sides 12
um, supplied by Mitsubishi Gas Chemical Company, Inc.)
such that the watér-soluble resin composition layer side
faced upward. A backing plate (bakelite plate) was
disposed on the lower side of the stack of the copper-
clad laminates. Drilling was carried out under conditions
of a drill bit diameter of 0.25mm, a rotation freguency
of 120,000rpm and a chipload of 20pm/rev. The number of
hits per drill bit was 3,000, and holes were drilled with
5 drill bits. The state of inner walls was evaluated.

Table 1 shows the results.

[0023] {(Comparative Example 3)

50 parts by weight of a polyethylene glycol -
dimethyl terephthalate polycondensate (Pacgen PP-15,
supplied by Dailichi-Kogyc Seiyaku Co., Ltd.} and 50 parts
by weight of polyethylene glycel having a number average
molecular weight of 20,000 (PEG20000, supplied by Sanyo
Chemical Industries, Ltd.) were dissolved in hot water in
a 1l-t stirring furnace to prepare a water-soluble resin
composition solution having a solid content concentration
of 50 %. The water-soluble resin composition solution was
applied to one surface of an aluminum foil having a
thickness of 100 um (supplied by Mitsubishi Aluminum Co.,
Ltd., material 3004) with a die coater (supplied by Yasui
Seiki Co., Ltd.) such that the thickness of the applied
solution was 300 pm. However, the thickness of the
applied solution was not homogeneous. For this reason, an

entry sheet for drilling having a water-soluble resin

composition layer thickness of 150 pm could not be
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6.1 Average of maxi numvalues (n) - - 7 - 10 5 [0025]<Eval uation

Met hods> [ 0026] 1) The nunber of air bubbles: A water-soluble resin
conposition |layer of an entry sheet for drilling was observed from
its surface with a metall ographical 10 m croscope (supplied by N KON)

at a ”agnifiﬁ%ﬂ%dﬁédp%glgos§9§%%r%?ﬁﬂﬂﬁ%%&ogt ai r bubbl es having a
0 i

di aneter of "at | east m ea a 100 mm x 100 nm area was count ed.

[0024] Table 1

(Tablie 1} Exzmple Comparative
Example
Item 1 2 3 1 2
Water—so%uble resin composition 80 100 150 80 100
layexr thickness (pm}
Number of a2ir bubbkles (number) 0 c 0 27 45
Hole registration accuracy (um}
Average of (average +30) 18.89 20.0 - 32.8 35.0
Average of maximum values 20 21 - 42 80
Inner wall roughness (pm)
Average (um} - - 5.2 - 6.1
Average of maximum values (pm) - - ki - i0
5
[0025] <Evaluation Methods>
[0026] 1) The number of air bubbles: A water-soluble

resin composition layer of an entry sheet for drilling
was observed from its surface with a metallographical

10 microscope (supplied by NIKON) at a magnification of 100
and the number of air bubbles having a diameter of at
least 30 pm each in a 100 mm x 100 mm area was counted.
[0027] 2) Hole registration accuracy: The
displacements of positions of holes formed by 3,000 hits

15 from target coordinates at the backside of the lowest
copper-clad laminate of stacked copper-clad laminates
were measured per drill bit with a hole analyzer
(supplied by Hitachi Via Mechanics, Ltd.). An average
thereof and a standard deviation (o) were obtained. Thus,

20 “average + 3¢” and “maximum value” were calculated. Table
1 shows average values of “average + 36” and “maximum
value” in 20 drilling processings.

[0028] 3) Inner wall roughness: The top copper-clad
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[0027] 2) Hol e registration accuracy: The displacenents of positions
of holes forned by 3,000 hits 15 fromtarget coordinates at the
backsi de of the | owest copper-clad | am nate of stacked copper-clad

| am nat es were neasured per drill bit with a hole analyzer (supplied
by Hitachi . ani.cs, ) rage thereof_ and st andard
devi ati on (;f)aqh\ﬁe%ggogkg a|g n%%%glﬁ'h%fs%f%\éga\%g?%ggaﬂ”?at‘esa ﬁeﬁaxi mum
val ue" were d@xillgihat eds Jebtecdlshews avehageryad uas fssiqver age +
3a" and "maxi mum val ue" in 20 drilling processings. [0028]3) Inner
wal | roughned¥:oushe thepueBppetnie¢ | eyer aanhaet pILREStodcle girilled
copper -cl ad 1 nate r i was,vertically . .qut in.a
direction paljéogi@ﬁg%%’hrggﬁé%gt%g&éu’!péplecgqaﬁ %F%)U\%rﬁg%r}ﬁ Ta epé’ieﬁttécs} a
drilled hol eutttangbpabie awyerpd tiadheet thagdpb eftce M werht iteal 5
cutting plane was polished. The distance between the nmaxi numresin
convex part RA¥dIERe rABXR NGPR TS iRRtoA8y Ehparax iy Meddy 69NGRVE si de

f f hol LI ' [ f
The oi de_ sullicel o1 M3 8GETR B 11 1a nBBCT o0 & DOULIE A 0B Rol e 10

per a drill meAzuaereagewyal derofed RRESQLPOD NBSintd dOtde siBasured
with regard to 5 drills was regarded as an average of inner wal|
roughness. Fwafiaces ofvér dPetbidnidiieduhrial tes3. tite skyitdd ednhaler age

of the i mum val,ues.objained with regar (o) rills. \at |s

cl ai med Dot BEE R AFETLOhE of i, P8 Pont Bt “adh Reir s Boror 81
drilling a pidadtiedaWritRIrd@ard vmmisetiral 1sf 4o darama aRukhi - | ayer ed
wat er -sol ubl e resin conposition Iayer on at |east one surface of a
metal foil, avewgepsPhgluner stals rglughness. Fappliss ng s ragaeots

solution of a water-soluble resin ctorrgosi tion togq:% netal, foil;
maximum vailues represencs n average o e maximumn

values obtained with regard to 5 drills.
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drying and solidifying the conposition to forma first water-soluble
resin conposition |ayer; and appl ying, drying and solidifying
at | east one nore aqueous solution of the water-soluble resin
conposition on the first water-soluble resin conposition to form at

| east one additional |ayer of the water-soluble resin conposition

| ayer, and the plurality of layers formthe nulti-I|ayered

wat er - sol ¥te iFeSiHRGhPSEsi ti on | ayer; wherein the

mul ti-layered water-sol uble resin conposition |ayer has a thickness
of at |east SOan1and 20_or less air bubbles having a dianeter of at

| east 30 bm each HEFeEA Wedhsr PIRTHOR 2DPRPLENFSheet forgach
wat er - sol ubbeil BRig) aCorposdd WaBih@ydiardafmaGediRILCKASES O rdd PAN1Q150
pm after being_solidified. . An entry sheet for drilling a printed
wiring board® ’feeriwglt?rc%?'?ﬂﬂbl%& hg7a cr?é‘?&?ltf]rﬂnl gaﬁ‘ﬁ’a on at l%aspt one
mul ti-1| ayer edrivateerofsel mdtd fesin comprdsiid dhel ayeps foam:med on at
| east one surface of the qﬁ%gl foil. . wherein gh nulti,-layered
& . ag 1 £ =
wat er - sol ubl e &%_snyn EotpdSET 8h TAYEF R & f"ﬁjlé%lf(nseo é“ggﬁ At east 50
pm and 2@mpesfitsen dia thabmdtes aking a dianeter of at |east 30 pm
eac_h per an _ar@ﬁ%ri Q'IQ(Q Miéig'?&gm&eaggﬁ os'6ion q_aoCI} %tgrf' Q;ItUbl e
resin conposition Fayer has a thickness ot 1 pmto 5 pmafter being
solidifi etpter—-scluble resin composition layer; and
applying, drying and solidifying at least one more aqueous
solution of the water-soluble resin composition on the first
water-soluble resin composition to form at least one additional
layer of the water-soluble resin composition layer, and the
plurality of layers form the multi-layered water-soluble resin
composition layer;
wherein the multi-layered water-soluble resin composition
layer has a thickness of at least 50 pm and 20 or less air
bubbles having a diameter of at least 30 um each per an area of
100 mm =% 100 mm, and;
each water-soluble resin composition layer has a thickness

of 10 pm to 30 pym after being solidified.

2. An entry sheet for drilling a printed wiring board
material, comprising:

a metal foil; and

a multi-layered water-soluble resin composition layer:
formed on at least one surface of the metal foil;

wherein the multi-layered water-soluble resin composition
layer has a thickness of at least 50 pm, and 20 or less air
bubbles having a diameter of at least 30 pm each per an area of
100 mm x 100 mm, and;

each water-soluble resin composition layer has a thickness

of 10 pm to 50 um after being solidified.
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