Descri ption

Title of Invention: ENTRY SHEET FOR DRI LLI NG AND METHOD
FOR DRI LLI NG PROCESSI NG USI NG SAME

Technical Field
[ 0001]

The present invention relates to an entry sheet for
drilling and a nmethod for drilling processing using the

sane.

Background Art
[ 0002]

As a nethod for drilling processing of a |am nated
board or a nulti-layer board used in a printed wiring
board material, a nethod has been general ly adopted
including piling one or nore | am nated boards or nulti-
| ayer boards, arranging, as an entry board, an al um num
foil alone or a sheet obtained by formng a | ayer of a
resin conposition on a surface of the al um num foi

(hereinafter, the "sheet" is referred to as "entry sheet

for drilling") on the top of the | am nated board or
mul ti-layer board, and conducting drilling processing.
[ 0003]

In recent years, as the inprovenents in reliability
are demanded for printed wiring boards, and the high

densification of the printed wiring boards progresses,



hi gh-quality drilling processing including the

i nprovenents in hole position accuracy and the reduction
i n roughness of hole walls has been demanded for the
drilling processing of a |am nated board or a multi-Iayer
boar d.

[ 0004]

To neet above-descri bed demands such as the
I nprovenents in hole position accuracy and the reduction
i n roughness of hole walls, a nmethod for drilling
processing using a sheet containing a water-soluble resin
such as a pol yethyl ene glycol is proposed in Patent
Literature 1. Moreover, a lubricant sheet for drilling
obtai ned by formng a water-soluble resin | ayer on a
netallic foil is proposed in Patent Literature 2.
Further, an entry sheet for drilling obtained by formng
a water-soluble resin layer on alum numfoil provided
with a thin filmof a thernosetting resin formed thereon
IS proposed in Patent Literature 3. Furthernore, a
| ubri cant sheet for drilling in which a non-hal ogen
colorant is blended in a lubricating resin conposition is
proposed in Patent Literature 4.

[ 0005]

As one exanple of the entry sheet for drilling, an
entry sheet is proposed conprising a netallic foil and a
| ayer of a resin conposition, the layer formed on at
| east one surface of the netallic foil. However, the

adhesi on strength between the netallic foil and the |ayer



of the resin conposition is weak, and therefore the |ayer
of the resin conposition is peeled during drilling
processing in the configuration of the entry sheet for
drilling in which the netallic foil and the layer of the
resin conposition are in direct contact with each ot her,
and the drill steps on the peeled |layer of the resin
conposition, resulting in the deterioration of the hole
position accuracy and the increase in the frequency of
breakage of the drill in many cases. Mbdreover, the entry
sheet for drilling is usually used in drilling processing
in such a way that the entry sheet is arranged on both
surfaces of a plurality of |am nated boards or nulti-

| ayer boards to make a set with a tape for fixation;
however, the tape for fixation nay be peel ed together
with the |ayer of the resin conposition and the position
of the entry sheet may be shifted. Therefore, the entry
sheet for drilling practically used includes an adhesi on
| ayer (adhesion film containing a urethane-based
conmpound, a vinyl acetate-based conpound, a vinyl

chl ori de- based conpound, a pol yester-based conpound, a
copol yneri zed product thereof, an epoxy-based conmpound, a
cyanat e- based conpound, or the |ike fornmed between the
netallic foil and the |ayer of the resin conmposition in
order to inprove the adhesion strength between the
netallic foil and the layer of the resin conposition (see,

for exanple, Patent Literature 5).



Ctation List
Patent Literature
[ 0006]
Patent Literature 1

Japanese Patent Lai d-Open No. 4-92494
Patent Literature 2

Japanese Patent Lai d-Open No. 5-169400
Patent Literature 3

Japanese Patent Lai d-Open No. 2003-136485
Patent Literature 4

Japanese Patent Lai d-Open No. 2004-230470
Patent Literature 5

Japanese Patent Lai d-Open No. 2011-183548

Summary of |nvention
Techni cal Probl em
[ 0007]

On the other hand, however, when the adhesion |ayer
is provided between the netallic foil and the |ayer of
the resin conposition, the lubricating effect of the
resin conposition is prevented by the adhesion | ayer, and
therefore the hole position accuracy and the roughness of
hole walls, which are inportant properties required for
an entry sheet for drilling, nay be deteriorated. Thus,

t he devel opnent of an entry sheet for drilling having a
strong adhesion strength between the netallic foil and

the | ayer of the resin conposition and havi ng excel | ent



hol e position accuracy and roughness of inner walls
wi t hout providing the adhesi on | ayer between the netallic
foil and the |layer of the resin conposition has been
earnestly desired.
[ 0008]

The present invention has been conpleted in
consi deration of the above problem and an object of the
present invention is to provide an entry sheet for
drilling having a strong adhesion strength between the
nmetallic foil and the |ayer of the resin conposition and
havi ng an excell ent hol e position accuracy during
drilling processing even in the case where an adhesion
| ayer is not provided between the netallic foil and the
| ayer of the resin conposition; and to provide a nethod
for drilling processing using the entry sheet for

drilling.

Solution to Probl em
[ 0009]

The present inventors have conducted various studies
for the purpose of solving the problem and have found
that when a layer of a resin conposition fornmed on the
surface of a netallic foil conprises a polyolefin resin
(A) and a water-soluble resin (B); the content of the
pol yolefin resin (A) and of the water-soluble resin (B)
in the layer of the resin conposition are each in a

particul ar range; and the water-soluble resin (B)



conprises a predeterm ned hi gh nol ecul ar wei ght conponent,
the problem can be solved, thereby conpleted the present
I nvention.
[ 0010]

That is, the present invention is as foll ows.
[1]

An entry sheet for drilling conprising:

a netallic foil; and

a layer of a resin conposition on at |east one
surface of the netallic foil, the resin conposition
conprising a polyolefin  resin (A and a water-sol uble
resin (B), wherein

a content of the polyolefin r resin (A is 25 parts by
mass or nore and 50 parts by mass or | ess based on 100
parts by mass of a total of the polyolefin resin (A and
the water-soluble resin (B)

a content of the water-soluble resin (B) is 50 parts
by mass or nore and 75 parts by mass or | ess based on 100
parts by nass of the total of the polyolefin resin (A
and the water-soluble resin (B), and

the water-soluble resin (B) conprises a high-
nol ecul ar-wei ght water-soluble resin (B-1) having a
wei ght average nol ecul ar wei ght of 2 x 10° or hi gher and
1.5 x 10° or |ower.
[2]

The entry sheet for drilling according to [1],

wherein the polyolefin resin (A conprises an ol efin-



(meth)acrylic acid copol yner having a constituent unit
derived froman olefin and a constituent unit derived
fromacrylic acid and/or nethacrylic acid.

[3]

The entry sheet for drilling according to [2],
wherein the constituent unit derived fromthe olefin
conprises a constituent unit derived from et hyl ene.
[4]

The entry sheet for drilling according to [2] or [3],
wherein the olefin-(neth)acrylic acid copolyner is an
et hyl ene- (nmeth)acrylic acid bl ock copol yner having a

structure represented by the following formula (1):

op |
R——CHCH; CHC R,
)
(1)
wherein R, R, and Rs; each independently represent a
hydrogen atom or a nmethyl group, and mand n each
i ndependent|ly represent an integer of 1 or nore.
[ 5]
The entry sheet for drilling according to any one of
[2] to [4], wherein a content of the constituent unit
derived fromthe olefin in the olefin-(nmeth)acrylic acid
copolynmer is 60 to 99 nol % based on 100 nol % of a total
of the constituent unit derived froman olefin and the

constituent unit derived fromacrylic acid and/or

net hacrylic aci d.



[ 6]

The entry sheet for drilling according to any one of
[1] to [5], wherein the polyolefin resin (A has a wei ght
average mol ecul ar weight of 5 x 10° or higher and 1 x 10°

or |ower.
[7]

The entry sheet for drilling according to any one of
[1] to [6], wherein the water-soluble resin (B) conprises
a | ow nol ecul ar-wei ght water-soluble resin (B-2) having a
wei ght average nol ecul ar weight of 1 x 10% or higher and
7 x 10% or |ower.
[ 8]

The entry sheet for drilling according to any one of
[1] to [7], wherein the water-soluble resin (B) conprises
one or nore selected fromthe group consisting of
pol yet hyl ene oxi de; pol ypropyl ene oxi de;
pol yvi nyl pyrrolidone; cellul ose derivatives; polyethylene
gl ycol ; pol ypropyl ene glycol; polytetranethyl ene glycol;
nonoet her conpounds of pol yoxyet hyl ene; pol yoxyet hyl ene
nonost ear at e; pol yoxyet hyl ene sorbitan nonost ear at e;
pol ygl yceri n nonost earate conpounds; a pol yet hyl ene
oxi de- pol ypr opyl ene oxi de copol yner; and derivatives
t her eof .
[ 9]

The entry sheet for drilling according to any one of
[1] to [8], wherein the layer of the resin conposition

has a thickness of 0.02 to 0.3 mMm



[10]

The entry sheet for drilling according to any one of
[1] to [9], wherein the netallic foil has a thickness of
0.05 to 0.5 mm
[11]

A nmethod for drilling processing, the nethod
conprising formng a hole in a |am nated board or a
mul ti-layer board using the entry sheet for drilling

according to any one of [1] to [10].

Advant ageous Effects of Invention
[ 0011]

According to the present invention, an entry sheet
for drilling having a strong adhesi on strength between
the netallic foil and the |layer of the resin conposition
and havi ng an excellent hole position accuracy during
drilling processing, and a nethod for drilling processing
using the entry sheet for drilling can be provided even
in the case where an adhesion |layer is not provided
between the netallic foil and the |layer of the resin
conposition. Mreover, since there is no need to provide
an adhesion | ayer, raw material cost can be reduced, and
t he production process of the entry sheet for drilling

can be sinplified.

Brief Description of Draw ng
[0012]



- 10 -

[Figure 1] Figure 1 shows a schematic di agram
illustrating one aspect of an entry sheet for drilling
according to the present enbodi nent and of a nethod for

drilling processing using the entry sheet for drilling.

Descri ption of Enbodi nents
[ 0013]

Hereinafter, an enbodi ment according to the present
invention (hereinafter, referred to as "the present
enbodi nent”) will be described in detail; however, the
present invention is not limted to the present
enbodi nent, and various nodi fications can be nmade w t hout
a range departing fromthe scope of the present invention.
[ 0014]

[Entry Sheet for Drilling]

An entry sheet for drilling according to the present
enbodi nent (hereinafter, also sinply referred to as
"entry sheet") conprises: a netallic foil; and a | ayer of
a resin conposition on at | east one surface of the
netallic foil, the resin conposition conprising a
pol yolefin resin (A) and a water-soluble resin (B)
wherein a content of the polyolefin resin (A is 25 parts
by mass or nore and 50 parts by mass or | ess based on 100
parts by nass of the total of the polyolefin resin (A
and the water-soluble resin (B), a content of the water-
soluble resin (B) is 50 parts by mass or nore and 75

parts by nmass or | ess based on 100 parts by mass of the



total of the polyolefin resin (A and the water-sol uble
resin (B), and the water-soluble resin (B) conprises a
hi gh- nol ecul ar-wei ght wat er-sol uble resin (B-1) having a
wei ght average nol ecul ar wei ght of 2 x 10° or hi gher and

1.5 x 10° or | ower.

[ 0015]

Figure 1 illustrates one aspect of the entry sheet
for drilling according to the present enbodi nent and of a
met hod for drilling processing using the entry sheet for
drilling. As illustrated in Figure 1, the entry sheet

according to the present enbodi nent conprises a netallic
foil 2 and a layer 1 of a resin conposition, the |ayer
arranged on at | east one surface of the netallic foil 2.
When the layer 1 of the resin conposition conprising the
conposition is used, the entry sheet having a strong
adhesi on strength between the netallic foil 2 and the

| ayer 1 of the resin conposition and having an excel | ent
hol e position accuracy during drilling processing is nmade
even in the case where an adhesion |layer is not provided
between the netallic foil 2 and the layer 1 of the resin
conmposition. Accordingly, the entry sheet according to
the present enbodi nent needs not have an adhesion | ayer,
which is for adjusting the adhesion force between the
netallic foil and the |ayer of the resin conposition,
between the netallic foil and the |layer of the resin
conposition. Hereinafter, the constitution of the entry

sheet will be described in detail.



[0016]
[Metallic Foil]

The netallic foil is not particularly limted but is
preferably a netallic material that has hi gh adhesion
with the layer of the resin conposition, which will be
descri bed |l ater, and can endure the shock by a drill bit.
Exanpl es of the kind of netal of the netallic foil
i ncl ude alum num fromthe viewoint of availability, cost,
and processability. It is preferable that the materi al
quality of alum numfoil be alum num having a purity of
95% or nore. Exanples of such alum numfoil include 5052,
3004, 3003, 1N30, 1N99, 1050, 1070, 1085, and 8021
specified in JI S-H4160. By using alum numfoil having an
alum numpurity of 95% or nore as the netallic foil, the
shock by the drill bit is |lessened, the biting property
with the tip of the drill bit is inproved, and these are
coupled with the lubricating effect to the drill bit by
the resin conposition to enable the hole position
accuracy of processed holes to be enhanced further.

[0017]

The thickness of the netallic foil is not
particularly limted but is preferably 0.05 to 0.5 nm
nore preferably 0.05 to 0.3 mm \Wen the netallic foil
has a thickness of 0.05 mmor nore, there is a tendency
that the generation of burrs fromthe object of drilling
(for exanple, |lam nated board) during drilling processing

can be suppressed further. Mreover, when the netallic
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foil has a thickness of 0.5 mmor less, there is a
tendency that the discharge of chips generated during
drilling processing becones easier.

[ 0018]

The thickness of each |layer that constitutes the
entry sheet according to the present enbodinent is
neasured in the followi ng manner. Firstly, the entry
sheet is cut in the lamnation direction of each | ayer
usi ng a cross-section polisher (manufactured by JEOL Ltd.,
trade nane " CROSS- SECTI ON POLI SHER SM 09010") or an
ultram crotonme (manufactured by Leica, item nunber "EM
UC7"). Thereafter, the cross section appeared by cutting
IS observed froma vertical direction relative to the
cross section to neasure the thicknesses of each
constituent |ayer, such as, for exanple, the netallic
foil and the |l ayer of the resin conposition, using a SEM
(Scanni ng El ectron M croscope, manufactured by KEYENCE
CORPCORATI ON, item nunber "VE-7800"). The thicknesses at
5 points to 1 view are neasured, and the nean is
determined to be the thickness of each |ayer.

[ 0019]
[ Layer of Resin Conposition]

The | ayer of the resin conposition is arranged on at
| east one surface of the netallic foil and conprises a
pol yolefin resin (A) and a water-soluble resin (B)

[ 0020]
(Polyolefin Resin (A))



The polyolefin resin (A is not particularly limted,
and exanpl es thereof include honopol ynmers of an ol efin;
and copolyners of an ol efin and another conononer that is
copol yneri zable with the olefin. Exanples of the olefin
herein include ethyl ene, propylene, butylene, hexene, and
octene. Anong these, ethylene and propyl ene are
preferable, and ethylene is nore preferable. The
pol yol efin resins (A) may be used singly, or two or nore
t hereof nmay be used together.

[ 0021]

The honopol yners of an olefin are not particularly
limted, and exanpl es thereof include polyethyl ene-based
resins, polypropyl ene-based resins, polybutadi ene-based
resins, cycl ool efin-based resins, and pol ybut ene-based
resins.

[ 0022]

Mor eover, the conononer that constitutes the
copolynmers of an olefin is not particularly limted as
| ong as the conononer has a functional group that is
pol ynmeri zable with the olefin, and exanpl es thereof
i ncl ude vinyl -based nononers such as vinyl acetate and
vi nyl al cohol; unsaturated carboxylic acid-based nononers
such as acrylic acid, nmethacrylic acid, maleic acid,
itaconic acid, and fumaric acid; and unsaturated ester-
based nononers such as a nethacrylate and an acryl ate.

In addition, resins having two kinds of constituent units

derived froman ol efin, such as ethyl ene-propyl ene
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copol ynmer - based resins are included in the copol yners of
an ol efin.
[ 0023]

Anmong t hese, as the polyolefin resin (A), copolyners
conprising a constituent unit derived froman olefin and
a constituent unit derived froman unsaturated carboxylic
aci d- based nonomer (hereinafter, also referred to as
"ol efi n-unsat urated carboxylic acid copol yners"),
copol ynmers conprising a constituent unit derived from an
ol efin and a constituent unit derived fromacrylic acid
and/ or nethacrylic acid (hereinafter, also referred to
"(meth)acrylic acid") (hereinafter, referred to as
"olefin-(nmeth)acrylic acid copolyners") are nore
preferabl e, copolyners conprising a constituent unit
derived fromethylene and a constituent unit derived from
acrylic acid and/or nmethacrylic acid (hereinafter, also
referred to as "ethylene-(nmeth)acrylic acid copol yners")
are still nore preferable, and copol yners conprising a
constituent unit derived fromethylene and a constituent
unit derived fromacrylic acid are particularly
preferable. Wen such a polyolefin resin (A is used,
there is a tendency that the adhesion strength between
the netallic foil and the |layer of the resin conposition
is further inproved and peeling of the |layer of the resin
conposition during drilling processing to be a cause for
a poor hole position accuracy and breakage of a drill is

further suppressed. Thus, there is a tendency that the



- 16 -

hol e position accuracy is further inproved, and the
service life in drilling processing beconmes further
| onger .
[ 0024]

The above-described olefin-(nmeth)acrylic acid
copol yners are not particularly limted, and exanpl es
t hereof include an ethylene-(meth)acrylic acid bl ock
copol ymer having a structure represented by the follow ng
formula (1). Wen such an ethyl ene-(nmeth)acrylic acid
bl ock copolyner is used, there is a tendency that the
adhesi on strength between the netallic foil and the |ayer
of the resin conposition is further inproved and the hole
position accuracy during drilling processing is further
i nproved. Particularly, when the block copol yner is used,
the crystallinity is further sufficiently inproved and
the bl ock copolymer nelts efficiently during drilling
processing, so that there is a tendency that the hole

position accuracy is further inproved.

R——CHCH; CHE R,
COOH
m n

(1)

wherein R, R, and Rs; each independently represent a
hydrogen atom or a nmethyl group, and mand n each
i ndependent|ly represent an integer of 1 or nore.
[ 0025]
In the formula (1), mis 1 or nore, preferably 200

or nore, and nore preferably 500 or nore. The upper



limt of mis not particularly limted but is preferably
3400 or less, nore preferably 2500 or |ess, and stil
nore preferably 2000 or | ess. Mreover, in the fornula
(1), nis 1 or nore, preferably 50 or nore, and nore
preferably 100 or nore. The upper |imt of n is not
particularly limted but is preferably 870 or | ess, nore
preferably 750 or less, and still nore preferably 500 or
| ess.
[ 0026]

In addition, the ethylene-(neth)acrylic acid bl ock
copol yner may be used singly, or two or nore of the
et hyl ene-(nmeth)acrylic acid block copolyners in which Ry,
R, Rs, m or nis different may be used together.
[ 0027]

In the ol efin-unsaturated carboxylic acid copol yners,
the content of the constituent unit derived from an
olefinis preferably 60 to 99 nol% nore preferably 65 to
95 nol % and still nore preferably 80 to 95 nol % based on
100 nol % of the total of the constituent unit derived
froman olefin and the constituent unit derived from an
unsat urated carboxylic acid nononer. Mbreover, the
content of the constituent unit derived from an
unsaturated carboxylic acid is preferably 1 to 40 nol %
nore preferably 5 to 35 nol % and still nore preferably 5
to 20 nol % based on 100 nol % of the total of the
constituent unit derived froman olefin and the

constituent unit derived froman unsaturated carboxylic
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acid nmononer. Wen the content of the constituent unit
derived froman olefin is 60 nol % or nore, the
crystallinity of the copolyner is sufficient and the
copolynmer nelts efficiently during drilling processing,
so that there is a tendency that the perfornmance of

di scharging cutting chips is good, thereby naking the
hol e position accuracy excellent or making the service
life in drilling processing long. On the other hand,
when the content of the constituent unit derived from an
unsaturated carboxylic acid nononer is 1 nol % or nore,
there is a tendency that the stability when the copol yner
is produced as an aqueous di spersion is further inproved.
[ 0028]

In the olefin-(nmeth)acrylic acid copol yners, the
content of the constituent unit derived froman olefin is
preferably 60 to 99 nol% nore preferably 65 to 95 nol %
and still nore preferably 80 to 95 nol % based on 100 nol %
of the total of the constituent unit derived from an
olefin and the constituent unit derived from
(meth)acrylic acid. Mreover, the content of the
constituent unit derived from (nmeth)acrylic acid is
preferably 1 to 40 nol% nore preferably 5 to 35 nol %
and still nore preferably 5 to 20 nol % based on 100 nol %
of the total of the constituent unit derived from an
ol efin and the constituent unit derived from
(meth)acrylic acid. Wen the content of the constituent

unit derived froman olefinis 60 nol% or nore, the
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crystallinity of the copolyner is sufficient and the
copolynmer nelts efficiently during drilling processing,
so that there is a tendency that the perfornmance of

di scharging cutting chips is good, thereby making the
hol e position accuracy excellent or making the service
life in drilling processing long. On the other hand,
when the content of the constituent unit derived from
(meth)acrylic acid is 1 nol%or nore, there is a tendency
that the stability when the copolyner is produced as an
aqueous dispersion is further inproved.

[ 0029]

In the ethylene-(neth)acrylic acid copol yner
represented by the fornula (1), the content of the
constituent unit derived fromethylene is preferably 60
to 99 nol % nore preferably 65 to 95 nol % and still nore
preferably 80 to 95 nol % based on 100 nol % of the total
of the constituent unit derived fromethylene and the
constituent unit derived from (neth)acrylic acid.

Mor eover, the content of the constituent unit derived
from(neth)acrylic acid is preferably 1 to 40 nol% nore
preferably 5 to 35 nol% and still nore preferably 5 to
20 nol % based on 100 nol % of the total of the constituent
unit derived fromethylene and the constituent unit
derived from (neth)acrylic acid. Wen the content of the
constituent unit derived fromethylene is 60 nol % or nore,
the crystallinity of the copolyner is sufficient and the

copolynmer nelts efficiently during drilling processing,
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so that there is a tendency that the perfornmance of

di scharging cutting chips is good, thereby making the
hol e position accuracy excellent or making the service
life in drilling processing long. On the other hand,

when the content of the constituent unit derived from
(meth)acrylic acid is 1 nol% or nore, the copol yner can
be produced as an aqueous di spersion. Particularly, when
the ratio of the nunber of constituent units derived from
ethylene (m to the nunber of constituent units derived
from(neth)acrylic acid (n) (mn) in the ethyl ene-
(meth)acrylic acid copolynmer is from@80:20 to 95:5, there
is a tendency that the hole position accuracy during
drilling processing is further excellent.

[ 0030]

When the ethylene-(nmeth)acrylic acid copol yner
represented by the fornula (1) is an ethylene-acrylic
copol ynmer, the content of the constituent unit derived
fromethylene is preferably 60 to 99 nol % nore
preferably 65 to 95 nol% and still nore preferably 80 to
95 nol % based on 100 nol % of the total of the constituent
unit derived fromethylene and the constituent unit
derived fromacrylic acid. WMreover, the content of the
constituent unit derived fromacrylic acid is preferably
1to 40 nol% nore preferably 5 to 35 nol % and stil
nore preferably 5 to 20 nol % based on 100 nol % of the
total of the constituent unit derived from ethyl ene and

the constituent unit derived fromacrylic acid. Wen the



content of the constituent unit derived fromethylene is
60 nol % or nore, the crystallinity of the copolyner is
sufficient and the copolyner nelts efficiently during
drilling processing, so that there is a tendency that the
performance of discharging cutting chips is good, thereby
maki ng the hol e position accuracy excellent or making the
service life in drilling processing long. On the other
hand, when the content of the constituent unit derived
fromacrylic acid is 1 nol % or nore, there is a tendency
that the copol yner can be produced as an aqueous

di spersion. Particularly, when the ratio (nolar ratio)

of the nunber of constituent units derived from ethyl ene
to the nunber of constituent units derived fromacrylic
acid in the ethylene-acrylic acid copolyner is from 80: 20
to 95:5, there is a tendency that the hole position
accuracy during drilling processing is further excellent.
[ 0031]

The wei ght average nol ecul ar wei ght of the
polyolefin resin (A) is not particularly limted but is
preferably 5 x 10° or higher and 1 x 10° or |ower, nore
preferably 2 x 10* or higher and 8 x 10* or |ower, and
still nore preferably 4 x 10% or higher and 7 x 10* or
| oner. Wien the wei ght average nol ecular weight is 5 x
10* or higher, there is a tendency that blocking is
further suppressed and handling properties are further
i nproved. Moreover, when the average nol ecul ar weight is

1 x 10° or lower, there is a tendency that the



performance of discharging cutting chips is further

i nproved, the hole position accuracy is further inproved,
and the breakage of a drill is further suppressed during
drilling processing. The average nol ecul ar wei ght of the
pol yol efin resin (A) can be measured using a GPC col um
and pol ystyrene as a standard substance according to a
usual net hod.

[ 0032]

The content of the polyolefin resin (A in the |ayer
of the resin conposition is 25 parts by nass or nore and
50 parts by mass or less, preferably 30 parts by nass or
nore and 50 parts by mass or | ess based on 100 parts by
mass of the total of the polyolefin resin (A and the
wat er -sol uble resin (B). Wen the content of the
polyolefin resin (A is 25 parts by nass or nore, the
adhesi on strength between the netallic foil and the |ayer
of the resin conposition is further inproved, and
therefore peeling of the layer of the resin conposition
during drilling processing to be a cause for a poor hole
position accuracy and breakage of a drill is further
suppressed. Thus, the hole position accuracy is inproved,
and the service life in drilling processing becones | ong.
On the other hand, when the content of the polyolefin
resin (A) is 50 parts by mass or |ess, the content of the
wat er -sol uble resin (B) in the layer of the resin
conposition can be adjusted in such an anpunt that gives

a sufficient lubricity for drilling processing, and
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therefore the hole position accuracy during drilling
processing is inproved. Particularly, when the content
of the polyolefin resin (A is 30 parts by mass or nore
and 50 parts by nass or less, there is a tendency that
both the adhesion strength between the netallic foil and
the layer of the resin conposition and the hole position
accuracy during drilling processing are further inproved.
[ 0033]

The net hod for producing the polyolefin resin (A
bei ng a honopol yner is not particularly limted, and
conventionally known nethods can be used. Also, the
nmet hod for producing the polyolefin resin (A being a
copol ynmer is not particularly limted, and a nethod for
pol ymeri zi ng an ol efin nononer and a conononer by a
conventionally known nethod can be used. The nethod for
produci ng the above-descri bed ol ef i n-unsat ur at ed
carboxylic acid copolynmers is not particularly |limted,
and the ol efi n-unsaturated carboxylic acid copol yners can
be produced, for exanple, by subjecting an ol efin nononer
such as an et hyl ene nononmer or a propyl ene nononer and an
unsat ur at ed carboxylic aci d-based nononer to
copol yneri zation reaction.

[ 0034]
(Wat er- Sol uble Resin (B))

The water-soluble resin (B) is not particularly
limted as long as the water-soluble resin (B) is a resin

having water-solubility but is preferably one or nore



sel ected fromthe group consisting of polyethyl ene oxide;
pol ypr opyl ene oxi de; pol yvinyl pyrrolidone; cellul ose
derivatives; polyethylene glycol; polypropyl ene glycol;
pol yt et ranet hyl ene gl ycol ; nonoet her conpounds of

pol yoxyet hyl ene; pol yoxyet hyl ene nonost ear at e;

pol yoxyet hyl ene sorbitan nonostearate; polyglycerin
nonost ear at e conpounds; a pol yet hyl ene oxi de-

pol ypr opyl ene oxi de copol yner; and derivatives thereof.
When such a water-soluble resin (B) is used, there is a
tendency that the formability of the |layer of the resin
conposition and the effect of the entry sheet as a

| ubricant are further inproved. It is to be noted that
the "resin having water-solubility" refers to a resin
that dissolves in an amount of 1 g or nore in 100 g of
water at 25°C and 1 atm

[ 0035]

The content of the water-soluble resin (B) is 50
parts by mass or nore and 75 parts by mass or |ess,
preferably 50 parts by mas or nore and 70 parts by nass
or |l ess based on 100 parts by mass of the total of the
pol yolefin resin (A) and the water-soluble resin (B)
When the content of the water-soluble resin (B) is 50
parts by nass or nore, a uniform/layer of the resin
conposition can be fornmed and a sufficient lubricity for
drilling processing can be inparted to the |ayer of the
resin conmposition. Thus, the hole position accuracy

during drilling processing is further inproved. On the
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ot her hand, when the content of the water-soluble resin
(B) is 75 parts by mass or |less, the content of the
pol yolefin resin (A) in the layer of the resin
conmposition is increased, and as a result, the adhesion
strength between the netallic foil and the | ayer of the
resin conmposition is further inproved and the hole
position accuracy during drilling processing is further
I mproved.
[ 0036]
(Hi gh- nol ecul ar-wei ght water-soluble resin (B-1))

In the present enbodi ment, the water-soluble resin
(B) conprises a high-nol ecul ar-wei ght water-sol uble resin
(B-1) having a wei ght average nol ecul ar wei ght of 2 x 10°
or higher and 1.5 x 10° or lower. Wen such a hi gh-
nol ecul ar-wei ght water-soluble resin (B-1) is used, the
sheet-form ng property of the |layer of the resin
conposition is further inproved, the |ayer of the resin
conposi tion having a higher strength can be forned,
noreover, the thickness of the |ayer of the resin
conposition can be nade uniform and furthernore, the
adhesi on between the surface of the |layer of the resin
conposition and the netallic foil becones high, so that
the hol e position accuracy during drilling processing is
further inproved, and the adhesion force between the
metallic foil and the |ayer of the resin conposition
becones strong.

[ 0037]
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The hi gh-nol ecul ar - wei ght water-soluble resin (B-1)
is not particularly limted, and exanples thereof include
pol yet hyl ene oxi de, pol ypropyl ene oxi de,
pol yvi nyl pyrrol i done, and cellul ose derivatives. Anong
t hese, pol yet hyl ene oxi de and pol yvi nyl pyrrol i done are
preferabl e, and pol yethylene oxide is particularly
preferable. Wen such a high-nol ecul ar-wei ght water -
soluble resin (B-1) is used, there is a tendency that the
sheet-form ng property is further inproved. The high-
nol ecul ar -wei ght water-soluble resins (B-1) may be used
singly or in conbinations of two or nore.

[ 0038]

The hi gh-nol ecul ar - wei ght water-soluble resin (B-1)
has a wei ght average nol ecul ar wei ght of 2 x 10° or
hi gher, preferably 2.5 x 10° or higher, nore preferably
3.0 x 10° or higher, and particularly preferably 5.0 x
10° or higher. Moreover, the high-nol ecul ar-wei ght
wat er -sol uble resin (B-1) has a wei ght average nol ecul ar
wei ght of 1.5 x 10° or lower, preferably 1.35 x 10° or
| ower, and nmore preferably 1.25 x 10° or lower. Wen the
hi gh- nol ecul ar - wei ght wat er-soluble resin (B-1) has a
wei ght average nol ecul ar weight in the range, there is a
tendency that the hole position accuracy during the
drilling processing is further inproved, and the adhesion
force between the netallic foil and the |ayer of the
resin conposition becones strong.

[ 0039]



The content of the high-nol ecul ar-wei ght wat er -
soluble resin (B-1) is not particularly Iimted but is
preferably 1 part by mass or nore and 40 parts by mass or
| ess, nore preferably 2.5 parts by nass or nore and 35
parts by mass or less, and still nore preferably 5 parts
by mass or nore and 30 parts by mass or | ess based on 100
parts by nass of the total of the polyolefin resin (A
and the water-soluble resin (B). When the content of the
hi gh- nol ecul ar-wei ght water-soluble resin (B-1) is in the
range, there is a tendency that the hole position
accuracy during drilling processing is further inproved.
[ 0040]

(Low nol ecul ar-wei ght water-soluble resin (B-2))

Moreover, it is preferable that the water-sol uble
resin (B) further conprise a | ow nol ecul ar-wei ght water -
soluble resin (B-2) having a wei ght average nol ecul ar
wei ght of 1 x 10% or higher and 7 x 10° or |ower. Wen
such a | ow nol ecul ar-wei ght water-soluble resin (B-2) is
used, there is a tendency that the effect of the entry
sheet as a lubricant is further inproved and the hole
position accuracy during drilling processing is further
I nproved.

[ 0041]

The | ow nol ecul ar - wei ght wat er-sol ubl e resin (B-2)
Is not particularly Iimted, and exanples thereof
i nclude: glycol conpounds such as pol yet hyl ene gl ycol,

pol ypropyl ene glycol, and pol ytetranet hyl ene gl ycol;
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nonoet her conpounds of pol yoxyet hyl ene such as
pol yoxyet hyl ene ol eyl ether, pol yoxyethyl ene cetyl ether,
pol yoxyet hyl ene stearyl ether, polyoxyethylene |auryl
et her, pol yoxyet hyl ene nonyl phenyl ether, and
pol yoxyet hyl ene octyl phenyl ether; and pol yoxyet hyl ene
nonost ear at e, pol yoxyet hyl ene sorbitan nonostearate,
pol ygl yceri n nonost earate conpounds, a pol yoxyet hyl ene-
propyl ene copol yner, and derivatives thereof. Anbng
t hese, glycol conmpounds are preferable, and pol yet hyl ene
glycol is nore preferable. Wen such a | ow nol ecul ar -
wei ght water-soluble resin (B-2) is used, there is a
tendency that the effect of the entry sheet as a
| ubricant is further inproved and the hole position
accuracy during drilling processing is further inproved.
The | ow nol ecul ar - wei ght wat er-sol uble resins (B-2) may
be used singly or in conbinations of two or nore.
[ 0042]

The | ow nol ecul ar - wei ght wat er-sol uble resin (B-2)
has a wei ght average nol ecul ar wei ght of 1 x 10% or
hi gher and 7 x 10% or lower, preferably 1.5 x 10° or
hi gher and 6 x 10° or lower, and nore preferably 2 x10°
or higher and 5 x 10° or lower. Wen the |ow nol ecul ar-
wei ght water-soluble resin (B-2) has a wei ght average
nol ecul ar weight in the range, there is a tendency that
the effect of the entry sheet as a lubricant is further
i nproved and the hole position accuracy during drilling

processing is further inproved.
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The content of the | ow nol ecul ar-wei ght wat er -
soluble resin (B-2) is not particularly Iimted but is
preferably 30 parts by nmass or nore and 74 parts by mass
or less, nore preferably 35 parts by nass or nore and 74
parts by mass or less, and still nore preferably 40 parts
by mass or nore and 70 parts by mass or | ess based on 100
parts by mass of the total of the polyolefin resin (A
and the water-soluble resin (B). Wen the content of the
| ow nol ecul ar-wei ght water-soluble resin (B-2) is in the
range, there is a tendency that both the adhesion
strength between the netallic foil and the | ayer of the
resin conposition and the hole position accuracy during
drilling processing are further excellent.

[ 0044]
(O her Conponents)

| f necessary, the layer of the resin conposition may
contain an additive. The type of additive is not
particularly limted, and exanples thereof include a
surface conditioner, a |leveling agent, an antistatic
agent, an emul sifying agent, an antifoam ng agent, a wax
additive, a coupling agent, a rheology control agent, an
antiseptic agent, an antifungal agent, an antioxidant, a
light stabilizer, a nucleating agent such as Na formate,
a solid lubricant such as graphite, an organic filler, an
inorganic filler, a heat stabilizer, and a coloring agent.

[ 0045]
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(Thi ckness of Layer of Resin Conposition)

The thickness of the |ayer of the resin conposition
can be appropriately selected according to the dianeter
of the drill bit that is used in conducting drilling
processing, the constitution of the object of drilling to
whi ch processing is conducted (for exanple, printed
Wi ring board material such as |am nated board or nulti-
| ayer board), and the |like. The thickness of the |ayer
of the resin conmposition is not particularly limted but
Is preferably fromO0.02 to 0.3 nm nore preferably 0.02
to 0.2 mMmm Wen the |ayer of the resin conposition has a
t hi ckness of 0.02 mmor nore, a further sufficient
| ubricating effect can be obtained to reduce the load to
the drill bit, so that there is a tendency that the
breakage of the drill bit can be further suppressed.

Mor eover, when the resin conposition |ayer has a
thickness of 0.3 mmor less, there is a tendency that

wi ndi ng of the resin conposition to the drill bit can be
suppr essed.

[ 0046]

[ Met hod for Producing Entry Sheet for Drilling]

The nethod for producing the entry sheet for
drilling according to the present enbodi nent is not
particularly Iimted, and general production nmethods can
be used as | ong as the production nethods are nethods for
formng a layer of a resin conposition on a netallic foil.

[ 0047]
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The nethod for formng the |layer of the resin
conmposition is not particularly limted, and publicly
known net hods can be used. Exanples of the nethods
include a nethod in which a solution of the resin
conposition, which is obtained by dissolving or
di spersi ng the aqueous dispersion of the polyolefin resin
(A); the water-soluble resin (B); and, an additive which
Is added if necessary in a solvent, is applied on the
netallic foil by a coating nethod or the like, and then
the applied solution is further dried and/or cooled to be
solidified.

[ 0048]

In the case where the | ayer of the resin conposition
is formed by applying the solution of the resin
conposition on the netallic foil by a coating nmethod or
the like and then drying the applied solution, it is
preferable that the solvent that is used in the solution
of the resin conposition be a m xed sol ution containing
wat er and a solvent having a boiling point that is |ower
than the boiling point of water. The use of the m xed
sol ution containing water and the sol vent having a
boiling point that is |ower than the boiling point of
wat er can reduce residual bubbles in the [ayer of the
resin conmposition efficiently. The type of sol vent
having a boiling point that is |ower than the boiling
poi nt of water is not particularly limted, but exanples

t hereof include al coholic conpounds such as ethanol,
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nmet hanol , and i sopropyl alcohol, and a | ow boiling point

sol vent such as nethyl ethyl ketone and acetone can al so

be used. As another solvent, a solvent obtained by

m xi ng tetrahydrofuran or acetonitrile, which has a high

conpatibility with the resin conposition, in water or the
al cohol i ¢ conmpound can be used.

[ 0049]

It is to be noted that the state of the polyolefin
resin (A) in producing the entry sheet for drilling,
nanely the state of the polyolefin resin (A in formng
the layer of the resin conmposition is not particularly
limted but is preferably a state of an aqueous
di spersion. The nethod for produci ng the aqueous
di spersion of the polyolefin resin (A is not
particularly limted, and publicly known methods can be
used. Exanpl es of the methods include a nethod in which
t he above-descri bed ol efi n-unsaturated carboxylic acid
copol yner, an aqueous solvent, and, if necessary, an
addi ti onal conmponent such as a base or an enul sifying
agent are stirred using a solid-liquid stirring apparatus
or the like.

[ 0050]

The base that is used for producing the aqueous
di spersion of the polyolefin resin (A is not
particularly limted. Exanples thereof include: anmoni a;
am ne conpounds such as diethylam ne, triethylam ne,

nonoet hanol am ne, di net hyl et hanol am ne, and
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di et hyl et hanol am ne; and al kali netal hydroxides such as
sodi um hydr oxi de and pot assi um hydr oxi de, and

di et hyl am ne, triethylam ne, nonoet hanol am ne,

di met hyl et hanol am ne, and di et hyl et hanol am ne are
preferable fromthe viewpoint of conpatibility with
solvents in preparing a solution of the resin conposition
for formng the layer of the resin conposition described
bel ow.

[ 0051]

The enul sifying agent that is used for producing the
aqueous di spersion of the polyolefin resin (A is not
particularly limted. Exanples thereof include:
saturated fatty acids such as stearic acid, |auric acid,
tridecylic acid, nyristic acid, and palmtic acid; and
unsaturated fatty acids such as linolenic acid, linoleic
acid, and oleic acid, and stearic acid is preferable from
the viewpoint of conpatibility with aqueous sol vents and
oxi dation resistance.

[ 0052]

As the aqueous dispersion of the polyolefin resin
(A), a conmercially avail able product may be used.
Exanpl es of the comrercially avail abl e aqueous di spersi on
of the polyolefin resin (A include H ghtech S3121
(et hyl ene-acrylic acid copol yner, weight average
mol ecul ar wei ght of 6 x 10% ratio of number of
structural units derived from ethyl ene: nunber of

structural units derived fromacrylic acid = 90: 10,
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stearic acid is blended as enmul sifying agent)

manuf actured by TOHO Chemical Industry Co., Ltd. and

ZAl KTHENE L (et hyl ene-acrylic acid copol yner, weight
average nol ecul ar wei ght of 5 x 10% ratio of number of
structural units derived from ethyl ene: nunber of
structural units derived fromacrylic acid = 70: 30,

di met hyl et hanol ami ne i s bl ended as base) manufactured by

Sunm tonp Sei ka Chem cals Co., Ltd.

[ 0053]
[ Use]

The entry sheet for drilling according to the
present enbodinment is preferably used for drilling

processing of a |am nated board or a nulti-Ilayer board
because the object of the present invention can be

achi eved further efficiently and surely. Although
generally a "copper clad | am nated board" is often used
as the | am nated board, the | am nated board in the
present enbodi nent may be a "l am nated board that does
not have copper foil on an outer layer”. |In the present
enbodi nent, the |am nated board refers to the "copper
clad | am nated board" and/or the "l am nated board that
does not have copper foil on an outer |ayer" unless

ot herwi se stated. Moreover, when the drilling processing
is conducted with a drill bit having a dianeter (dril
bit dianeter) of 0.30 nmp or |ess, the object of the
present enbodi nent can be achieved further efficiently

and surely. Particularly, the drilling processing, when
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used for the drill bits having a small dianeter, as snal
as a dianmeter of 0.05 mmp or nore and 0.30 mmp or | ess,
further, as small as a dianeter of 0.05 mmp or nore and
0.20 mmp or | ess where the hole position accuracy matters,
Is suitable in that the hole position accuracy and the
life of the drills are greatly inproved. It is to be
noted that the drill bit diameter of 0.05 nmp is the
lower limt of the dianmeter for available drill bits, and
if adrill bit having a dianeter smaller than that
becones avail abl e, the above-descri bed range becones
different. Mbdreover, there is no problem even when the
entry sheet for drilling according to the present

enbodi nent is adopted for drilling processing in which a
drill bit having a dianmeter exceeding 0.30 mmp i s used.

[ 0054]

The entry sheet for drilling according to the
present enbodi nent can be used suitably in conducting
drilling processing for, for exanple, a printed wiring
board material, nore specifically, a |am nated board or a
mul ti-layer board. Specifically, the drilling processing
can be conducted fromthe upper surface (layer side of
resin conposition) of the entry sheet for drilling by
arranging the entry sheet on at |east the top surface of
a |lam nated board or a nulti-layer board or a plurality
of piled | am nated boards or piled nmulti-layer boards (a

printed wiring board material) so that the nmetallic foi
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side can be in contact with the printed wring board
materi al .

[ 0055]

[ Method for Drilling Processing]

The nethod for drilling processing according to the
present enbodi nent includes a step of formng a hole in a
| am nat ed board or a nulti-layer board using the entry
sheet for drilling. When the hole is fornmed, a drill may
be penetrated fromthe side of the layer of the resin
conposition in the entry sheet for drilling, or a dril
may be penetrated fromthe netallic foil side as

illustrated in Figure 1.

Exanpl es
[ 0056]

Hereinafter, the effects of Exanples according to
the present invention will be described conparing with
Conparative Exanples that are out of the range of the
present invention. It is to be noted that "polyethyl ene
glycol™ is sonetines abbreviated as "PEG', "polyethyl ene
oxi de" as "PEO', and "polyvinyl pyrrolidone" as "PVP".

[ 0057]

Hereinafter, the method for neasuring the adhesion
force and the nmethod for measuring the hole position
accuracy i n Exanples and Conparative Exanples wll be
descri bed.

[ 0058]
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<Met hod for Measuring Adhesion Force>

The adhesion force was neasured in the follow ng
manner. Firstly, three sanples were each prepared by
cutting each entry sheet for drilling nade in Exanples
and Conparative Exanples in a wdth of 3 mmand a | ength
of 100 nm Subsequently, a doubl e-sided tape was stuck
to the whole surface of the |ayer of the resin
conposition on each sanple. Thereafter, one edge of the
sanpl es, to which the doubl e-sided tape was stuck, was
peeled in a length of 10 mm and a jig for attaching a
spring scale was attached to the netallic foil portion in
t he peel ed sanples. The spring scale (manufactured by
Sanko Sei kohjyo Co. Ltd., maxi num neasurabl e val ue of
1000 gf) was attached to the jig, and was pulled at a
speed of 1 cnisec to read the nunerical val ue shown by
the spring scale. The neasurenent was conducted for the
three sanples, and the nmean of the three nunerical val ues
was determ ned as the nunerical value of the adhesion
force. Wen the netallic foil and the |layer of the resin
conposition were not peeled, the result was denoted as ">
1000".
[ 0059]

When the adhesion force between the netallic foi
and the layer of the resin conposition is weak, the |ayer
of the resin conposition is peel ed because the | oad at
the tine of processing is applied to the entry sheet

during drilling processing. As a result of diligent
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studi es conducted by the present inventors, it has becone
cl ear that when the adhesion force is 200 gf or nore, the
| ayer of the resin conposition is not peeled during
drilling processing, and therefore the decision criteria
for the adhesion force have been determ ned as foll ows.

O: 200 g¢f or nore

X: less than 200 df
[ 0060]
<Measurenent of Hol e Position Accuracy>

The hol e position accuracy was neasured as foll ows.
Each entry sheet for drilling nmade in Exanpl es and
Conpar ati ve Exanples was arranged, with the layer of the
resin conposition facing upward, on piled copper clad
| am nat ed boards, and a predeterm ned nunber of times of
drilling processing was conducted. The shift of the hole
position at the back surface (Il ower surface) of the
| owest board of the piled copper clad | am nated boards
fromthe designated coordi nate was neasured using a hole
anal yzer (type nunber: HA-1AM manufactured by Hitach
Via Mechanics, Ltd.) for all the holes bored by the
predet erm ned nunber of tinmes of drilling processing.
The nmean and the standard deviation (o) of the obtained
shifts were calculated to work out the "nean + 3c" for
each drill bit. Thereafter, as the hole position
accuracy of the whole drilling processing, the nean of

the "mean + 3c" for each drill bit was worked out for n
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drill bits used. The expression used for working out the

hol e position accuracy is as follows.

Hole position accuracy of whole drilling ®
processing (um) =

Z "mean + 3c"; of drill bit .
iml

In the expression, n represents the nunber of drills used.
[ 0061]

Conditions of drilling processing in Exanples and
Conparative Exanples are as follows. Each entry sheet
for drilling was arranged, with the side of the | ayer of
the resin conposition to be the upper side, on the upper
surface of 5 piled copper clad |Iam nated boards (trade
nanme: HL 832, thickness of copper foil of 12 um doubl e-
si ded board, manufactured by Mtsubishi Gas Cheni ca
Company, Inc.) each having a thickness of 0.2 mm and an
entry board (paper phenolic |am nated board PS1160- G
manuf act ured by RI SHO KOGYO CO., LTD.) having a thickness
of 1.5 mmwas arranged at the back surface (| ower
surface) of the | owest board of the piled copper clad
| am nat ed boards. Drilling was conducted using 0.2 nmp
drill bits (trade nanme: C CFU020S manufactured by
Tungal oy Corporation) under the conditions of the nunber
of rotations: 200,000 rpmand the feeding speed: 2.6
mmn. Two drill bits were used for drilling and
drilling of 3,000 holes was conducted for each drill bit.
The eval uation of the hole position accuracy was
conducted for all the 3,000 hol es.

[ 0062]
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The hol e position accuracy was deci ded based on the
hol e position accuracy worked out using the cal cul ation
formula. The decision criteria for the hole position
accuracy are as follows.

O: 18 umor |ess

X: exceeding 18 um
[ 0063]
<Raw Materi al s>

Raw nmaterials used for producing the entry sheets
for drilling of Exanples and Conparative Exanples are
shown in Table 1. It is to be noted that the signs
descri bed bel ow are used in Tables 3 to 4.

[ 0064]



[ Tabl e 1]
Raw material Trade name Sign Manufacturer Notes
. TOHO Chemical Block
) . Hightech S3121 @) Industry Co., Ltd. copolymer
Polyolefin resin (A) Sumitomo Seika Block
ZAIKTHENE L (b) Chemicals Co., Ltd. copolymer
VONCOAT .
' . AN1190S (c) DIC Corporation -
Acrylic resin VONCOAT
ABSS6 (d) DIC Corporation -
. HYDRAN .
Polyurethane resin ADS110 (e) DIC Corporation -
High- ALKOX E-45 | (f-1) Me\ﬁg'rkcshm'.ca' Mw=5.6x10°
molecular- Polyethylene oxide Moisel Cr’1emical
weight water- ALTOP MG150 | (f-2) Works. Lid Mw=1.5x10°
Water- | soluble resin
Sf:s‘?r:e (B-1) Polyvinylpyrrolidone | PITZCOLK90 | (g) DKS Co., Ltd. Mw=1.2x10°
(B) Low-molecular- Sanyo Chemical 3
woiaht water- PEG4000S (h-1) Industries, Ltd. Mw=3.3x10
solgble resin Polyethylene glycol Sanyo Chemical
_ 4
(B-2) PEG20000 (h-2) Industries, Ltd. Mw=2.0x10
Molybdenum disulfide M-5 powder ) COR%ESHON ;
Mitsubishi Gas
Sodium formate - - Chemical Company, -
Inc.
Surface conditioner BYK-349 - BYK Japan KK -

lon-exchanged ) ) )
water
Solvent Mitsubishi Gas
Methanol - - Chemical Company, -
Inc.
Aluminum foil J1S-A1100H18 . Mitsubishi Aluminum | Thickness: 0.1
Co., Ltd. mm
[ 0065]

Speci fications of polyolefin resins (A,

resins and a urethane resin which were used

in

and acrylic

Conparative Exanples in place of the polyolefin resins

(A) are shown in Table 2.

The pol yol efin resins (A,

acrylic resins and the urethane resin were each an

aqueous di spersion,

and the anmount (% by mass) of the

solid content of the resin in the aqueous dispersion is

as descri bed bel ow.

I n addition,

any of the polyolefin




resins (A) is an ethylene-acrylic acid copol yner,
rati o of the nunber

et hyl ene (m and the nunber

of structural

of structural

and t he

units derived from

units derived

from(neth)acrylic acid (n) (mn) and the wei ght average

nol ecul ar wei ght are as shown bel ow.

It

is to be noted

that the ratio (mn) was worked out froma H NVR net hod

and a DQF- COSY net hod each bei ng one of various kinds of

nucl ear magneti c resonance spectrophotonetry.

addi tion, the wei ght average nol ecul ar wei ght was

neasured by the nethod described |ater.

[ 0066]
[ Tabl e 2]
weight Solid
Trade name Sign m:n 9 concentration of
molecular .
. resin (% by mass)
weight
Hightech S3121 (@) 90:10 60,000 25
Polyolefin resin (A)
ZAIKTHENE L (b) 70:30 50,000 25
VONCOAT AN1190S (c) 45
Acrylic resin
VONCOAT AB886 (d) 45
Polyurethane resin HYDRAN ADS110 (e) 50

*1  m:n; ratio of the number of structural units derived from ethylene (m) to the number of structural
units derived from (meth)acrylic acid (n)

[ 0067]

<Met hod for Measuring Wi ght Average Ml ecul ar Wi ght of

Pol yol efin Resin (A) >

The wei ght average nol ecul ar wei ght of the

pol yolefin resin (A) was neasured using polystyrene as a

standard substance with |iquid chromatography

(manuf actured by SH MADZU CORPCRATI ON) equi pped with a

GPC colum and was worked out as a relative average
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nol ecul ar weight. The devices used and anal ysi s
condi tions are described bel ow.
(Devi ces Used)

SHI MADZU hi gh- performance |iquid chromatograph
Prom nence LI QUI D

System controll er . CBM 20A
Li qui d-feedi ng unit . LG 20AD
On-1ine degasser . DGEUJ 20A3
Aut o sanpl er . Sl L- 20AHT
Col um oven . CTO 20A

Differential refractive index detector
Rl O 10A

LC workstation : LCSol ution
(Anal ysi s Condi tions)

Col ums: Col ums manuf actured by Phenonenex, Inc.
were connected in series in the follow ng order.

Phenogel 5 p 10E5A 7.8 x 300 x 1 col um
Phenogel 5 p 10E4A 7.8 x 300 x 1 col um
Phenogel 5 p 10E3A 7.8 x 300 x 1 col um

Guard Col umm: Phenogel guard colum 7.8 x 50 x 1
col um manuf act ured by Phenonenex, Inc.

El uent : Tetrahydrofuran for a high-
performance |iquid chromatograph nmanufactured by KANTO
CHEM CAL CO., | NC

Flow rate : 1.00 nb/mn

Col um tenperature . 45°C
(Pol ystyrene for Making Calibration Curve)



Shodex standard SL105, SMLO5 manufactured by Showa
Denko K. K

Wei ght average nol ecul ar wei ght of standard
pol ystyrene: 580, 1390, 2750, 6790, 13200, 18500, 50600,
123000, 259000, 639000, 1320000, 2480000
[ 0068]

Hereinafter, the nmethod for producing the entry
sheets for drilling in Exanples and Conparative Exanples
w || be descri bed.
<Exampl e 1>

In a water/nmethanol mxed solvent (mass ratio of
50/50), 100 parts by mass (25 parts by mass in terns of
solid content of resin) of an aqueous dispersion of a
polyolefin resin (A (trade nanme: Hi ghtech S3121, TOHO
Chem cal Industry Co., Ltd., weight average nol ecul ar
wei ght of 6 x 10* mn = 90:10), 7.5 parts by mass of a
pol yet hyl ene oxi de (trade name: ALKOX E-45, manufactured
by Meisei Chem cal Works, Ltd., weight average nol ecul ar
wei ght of 5.6 x 10° being a high-nol ecul ar - wei ght wat er -
soluble resin (B-1), 67.5 parts by mass of a pol yethyl ene
gl ycol (trade nane: PEG 4000S, manufactured by Sanyo
Chem cal Industries, Ltd., weight average nol ecul ar
wei ght of 3.3 x 10% being a | ow nol ecul ar - wei ght wat er -
soluble resin (B-2) were dissolved to prepare a sol ution
having a solid concentration as a resin conposition of
30% by nass. Based on 100 parts by mass of the solid

content of the resin conposition in this solution, 1.2
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parts by mass of a surface conditioner (BYK-349,
manuf act ured by BYK Japan KK) was added, and further,
0.25 parts by mass of sodium formate (manufactured by

M t subi shi Gas Chem cal Conpany, Inc.) was added based on
100 parts by mass of the solid content of the resin
conposition in the solution to disperse the resultant

m xture uniformy, thereby obtaining a solution of a
resin conposition for formng a |layer of the resin
conposition. The obtained solution of the resin
conposition was applied on an alum num foil (al um num
foil used: JIS-A1100 H1.80, thickness of 0.1 mm

manuf actured by M tsubishi Al um num Co., Ltd.) using a
bar coater so that the layer of the resin conposition
woul d have a thickness after drying and solidification of
0.05 mm Subsequently, the applied solution was dried at
120°C for 3 mnutes using a dryer and was then cool ed and
solidified to make an entry sheet for drilling. The
adhesion force between the netallic foil and the | ayer of
the resin conposition of the entry sheet for drilling was
neasured 3 tines by the above-described nethod to
determ ne the nean. Subsequently, drilling processing
was conducted by the above-described nmethod to neasure
the hol e position accuracy. These results are shown in
Tabl e 3.

[ 0069]

<Exanples 2 to 14>
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In accordance with Exanple 1, solutions of resin
conpositions were prepared according to the types and
bl endi ng quantities of raw materials shown in Table 3 to
make entry sheets for drilling each having a thickness of
the layer of the resin conposition after drying and
solidification of 0.05 mm The adhesion force between
the netallic foil and the |ayer of the resin conposition
and the hole position accuracy were neasured for the
obtai ned entry sheets for drilling. These results are
shown in Table 3.
[ 0070]
<Exanples 15 to 17>

Sol utions of resin conpositions were prepared
according to the types and bl ending quantities of raw
materials shown in Table 3 to nake entry sheets for
drilling each having a thickness of the layer of the
resin conposition after drying and solidification of 0.05
nmmin accordance with Exanple 1 except that a sol vent
having a nass rati o of water/nethanol of 100/0 was used
as the solvent for preparing the solutions of the resin
conpositions in place of the m xed sol vent having a mass
rati o of water/methanol of 50/50. The adhesion force
between the netallic foil and the |layer of the resin
conmposition and the hole position accuracy were neasured
for the obtained entry sheets for drilling. These
results are shown in Table 3.

[0071]



<Conparative Exanples 1 to 14>

I n accordance with Exanple 1, solutions of resin
conpositions were prepared according to the types and
bl endi ng quantities of raw materials shown in Table 4 to
make entry sheets for drilling each having a thickness of
the layer of the resin conposition after drying and
solidification of 0.05 mm The adhesion force between
the netallic foil and the |layer of the resin conposition
and the hol e position accuracy were neasured for the
obtai ned entry sheets for drilling. These results are
shown in Table 4.
[ 0072]
<Conparative Exanple 15>

In a water/MeOH (net hanol ) m xed solution, 30 parts
by nmass of a pol yet hyl ene oxi de having a wei ght average
mol ecul ar wei ght of 1.5 x 10° (manufactured by Mei sei
Chem cal Works, Ltd., trade nane: ALTOP M5 150) and 70
parts by nmass of a pol yethylene glycol having a weight
average nol ecul ar wei ght of 2 x 10* (manufactured by
Sanyo Chem cal Industries, Ltd., trade nane: PEG 20000)
wer e di ssol ved so that the solid content of the resin
woul d be 30% by mass. The ratio of water to MeOH in this
case was 60/40 in ternms of the mass ratio. Further, 80
parts by nass of nol ybdenum di sul fide (manufactured by
DAl ZO CORPORATI ON, range of particle dianmeter: 0.5 umto
29 um average particle dianeter: 5 um purity of

nmol ybdenum di sul fide: 98% friction coefficient u 0.4)
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was bl ended as a solid lubricant in the solution of the
wat er - sol ubl e resin conposition based on 100 parts by
mass of the resins contained in the water-soluble resin
conmposition, and then the resultant m xture was di spersed
sufficiently. The solution of the resin conposition thus
obt ai ned was applied on an alum numfoil (alum num foi
used: 1100, thickness of 0.1 nm nanufactured by
M t subi shi Al um num Co., Ltd.) using a bar coater w thout
i nterposing a resin coat, such as an epoxy resin coat,
havi ng an adhesi on function so that the thickness of the
| ayer of the resin conposition after drying would be 0.05
nm The applied solution was dried in a dryer at 120°C
for 5 mnutes and was then cooled to normal tenperature,
t hereby nmaking an entry sheet for drilling.
[ 0073]
[ Conpr ehensi ve Deci si on]

The conprehensi ve deci sion shown in Tables 3 to 4 is
as follows. When both the decision of the adhesion force
and the decision of the hole position accuracy are "QO",

t he conprehensive decision is denoted as "(O" because the

adhesi on force between the netallic foil and the | ayer of
the resin conposition is strong and the hole position
accuracy is excellent, and when at | east one of the

deci sion of the hole position accuracy and the decision
of the adhesion force is " X", the conprehensive decision

is denoted as " X".
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[ 0076]

It was understood fromExanples 1 to 17 in Table 3
that when the content of the polyolefin resin (A in the
| ayer of the resin conposition of the entry sheet for
drilling is from25 parts by mass to 50 parts by nass
based on 100 parts by mass of the total of the polyolefin
resin (A) and the water-soluble resin (B), and the water-
sol ubl e resin (B) conprises the high-nol ecul ar-wei ght
wat er - sol uble resin (B-1), the adhesion force between the
metallic foil and the |ayer of the resin conposition of
the entry sheet for drilling is strong, and the hol e
position accuracy in drilling processing using the entry
sheet is satisfactory.

[ 0077]

In contrast, in Conparative Exanples 1 to 8, when
the content of the polyolefin resin (A in the |ayer of
the resin conposition was | ess than 25 parts by nass
based on 100 parts by mass of the total of the polyolefin
resin (A) and the water-soluble resin (B), the adhesion
force between the netallic foil and the |ayer of the
resin conposition of the entry sheet for drilling was
weak, and in drilling processing using the entry sheet,
peeling of the layer of the resin conposition occurred
and the hol e position accuracy was deteriorated.

[ 0078]
In addition, in Conparative Exanple 9 where the

content of the polyolefin resin (A in the |layer of the
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resin conposition exceeded 50 parts by nass, the adhesion
force of the netallic foil and the |layer of the resin
conposition of the entry sheet for drilling was strong,
but the performance of discharging cutting chips was poor
and the hol e position accuracy was deteriorated during
drilling processing because the content of the water-
soluble resin (B) having a lubricating effect was snall.

[ 0079]

I n Conparative Exanples 10 to 13 where the acrylic
resins or the polyurethane resin was used in place of the
pol yur et hane resins (A), the adhesion force between the
netallic foil and the |ayer of the resin conposition of
the entry sheet for drilling was weak, and in drilling
processi ng using the entry sheet, peeling of the |ayer of
the resin conposition occurred and the hol e position
accuracy was deteriorated.

[ 0080]

In the case, such as Conparative Exanple 14, where
t he hi gh-nol ecul ar-wei ght water-soluble resin (B-1) is
not contai ned, the adhesion force between the netallic
foil and the | ayer of the resin conposition of the entry
sheet for drilling was weak, and in drilling processing
using the entry sheet, peeling of the layer of the resin
conmposition occurred and the hol e position accuracy was
deteri orated.

[ 0081]
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Furthernore, it is understood that in the case, such
as Conparative Exanple 15, where the entry sheet for
drilling is made without interposing a resin coat
al t hough in conventional entry sheets for drilling, a
| ayer of a resin conposition has been fornmed on an
alumnumfoil with a resin coat, which has an adhesi on
function, the |layer of the resin conposition hardly
adheres to the netallic foil and the hole position
accuracy i s deteriorated.

[ 0082]

From what is described above, it was understood that
t he adhesion force between the netallic foil and the
| ayer of the resin conposition of the entry sheet for
drilling is strong and the hol e position accuracy is
satisfactory in drilling processing using the entry sheet
when the content of the polyolefin resin (A in the |ayer
of the resin conposition that constitutes the entry sheet
for drilling is 25 parts by mass or nore and 50 parts by
mass or | ess based on 100 parts by nass of the total of
the polyolefin resin (A) and the water-soluble resin (B)
the content of the water-soluble resin (B) in the |ayer
of the resin conpositionis 50 parts by nass or nore and
75 parts by mass or | ess based on 100 parts by nass of
the total of the polyolefin resin (A and the water-
soluble resin (B); and the water-soluble resin (B)

conpri ses the high-nol ecul ar-wei ght wat er-sol uble resin
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(B-1) having a wei ght average nol ecul ar wei ght of 2 x 10°
or higher and 1.5 x 10° or | ower.
[ 0083]

According to the present invention, it has been
shown that an entry sheet for drilling can be provided
whi ch has a nore excellent hole position accuracy, which
suppresses occurrence of breakage of a drill nore due to
peeling of a layer of a resin conposition froma netallic
foil, and which has a nore excellent econony because an
adhesi on | ayer that has been necessary conventionally
beconmes unnecessary than conventional entry sheets for
drilling.

[ 0084]

The present application clains priority based on
Japanese Patent Application (Japanese Patent Application
No. 2015-172761) filed with Japan Patent O fice on
Sept enber 2, 2015, the contents of which are hereby

I ncorporated with reference.

I ndustrial Applicability
[ 0085]

The entry sheet for drilling according to the
present invention has industrial applicability in
drilling processing of a |am nated board or a multi-Iayer

boar d.



a ains
[Caim1l]
An entry sheet for drilling conprising:
a netallic foil; and

a layer of a resin conposition on at |east one
surface of the netallic foil, the resin conposition
conprising a polyolefin resin (A and a water-sol uble
resin (B), wherein

a content of the polyolefin resin (A) is 25 parts by
mass or nore and 50 parts by mass or | ess based on 100
parts by nass of a total of the polyolefin resin (A and
the water-soluble resin (B)

a content of the water-soluble resin (B) is 50 parts
by mass or nore and 75 parts by mass or | ess based on 100
parts by nass of the total of the polyolefin resin (A
and the water-soluble resin (B), and

the water-soluble resin (B) conprises a high-
nol ecul ar-wei ght water-soluble resin (B-1) having a
wei ght average nol ecul ar wei ght of 2 x 10° or higher and
1.5 x 10° or |ower.

[Caim 2]

The entry sheet for drilling according to claiml,
wherein the polyolefin resin (A conprises an ol efin-
(meth)acrylic acid copol yner having a constituent unit
derived froman olefin and a constituent unit derived

fromacrylic acid and/or nethacrylic acid.



[Caim 3]

The entry sheet for drilling according to claim 2,
wherein the constituent unit derived fromthe olefin
conprises a constituent unit derived from et hyl ene.

[ A aim4]

The entry sheet for drilling according to claim2 or
3, wherein the olefin-(neth)acrylic acid copolyner is an
et hyl ene-(nmeth)acrylic acid bl ock copol yner having a

structure represented by the following formula (1):

R——CH.CH; CHE R

) k COOHJ i
m n
(1);

wherein R, R, and Rs; each independently represent a
hydrogen atom or a nmethyl group, and mand n each

I ndependently represent an integer of 1 or nore.

[ aimb5]

The entry sheet for drilling according to any one of
claims 2 to 4, wherein a content of the constituent unit
derived fromthe olefin in the olefin-(nmeth)acrylic acid
copolynmer is 60 to 99 nol % based on 100 nol % of a total
of the constituent unit derived froman olefin and the
constituent unit derived fromacrylic acid and/or
nmet hacrylic aci d.

[C ai m 6]
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The entry sheet for drilling according to any one of
claims 1 to 5, wherein the polyolefin resin (A has a
wei ght average nol ecul ar wei ght of 5 x 10% or higher and
1 x 10° or |ower.

[Caim7]

The entry sheet for drilling according to any one of
claims 1 to 6, wherein the water-soluble resin (B)
conprises a | ow nol ecul ar-wei ght water-soluble resin (B-
2) having a wei ght average nol ecul ar weight of 1 x 10° or
hi gher and 7 x 10% or | ower.

[C ai m 8]

The entry sheet for drilling according to any one of
claims 1 to 7, wherein the water-soluble resin (B)
conprises one or nore selected fromthe group consisting
of pol yethyl ene oxi de; pol ypropyl ene oxi de;
pol yvi nyl pyrrol i done; cellul ose derivatives; polyethyl ene
gl ycol ; pol ypropyl ene glycol; polytetranethyl ene glycol;
nonoet her conpounds of pol yoxyet hyl ene; pol yoxyet hyl ene
nonost ear at e; pol yoxyet hyl ene sorbitan nonost ear at e;
pol ygl yceri n nonost earate conpounds; a pol yethyl ene
oxi de- pol ypr opyl ene oxi de copol yner; and derivatives
t her eof .

[Claim9]

The entry sheet for drilling according to any one of
clains 1 to 8 wherein the |ayer of the resin conposition
has a thickness of 0.02 to 0.3 mMm

[C ai m 10]
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The entry sheet for drilling according to any one of
claims 1 to 9, wherein the netallic foil has a thickness
of 0.05 to 0.5 mm
[Claim11]

A nmethod for drilling processing, the nethod
conprising formng a hole in a | am nated board or a
mul ti-layer board using the entry sheet for drilling

according to any one of clains 1 to 10.



