
WO 02/22329 PCT/JPO1/07850  ENTRY BOARDS FOR USE IN DRILLING SMALL HOLES 5
CROSS REFERENCE TO RELATED APPLICATION This application is an application
filed under 35 U.S.C.  111(a) claiming the benefit pursuant to 35 U . S . C
. 5119(e) (1)  of the filing data of Provisional Application No. 60/303,147
filed July 6, 2001 pursuant to 35 U.S.C. 111(b). 10 TECHNICAL FIELD
The.present invention relates entry boards for use in  drilling small
holes, such as through holes, in blank boards  for wiring boards, for
example, for producing printed wiring  15 boards. BACKGROUND ART In
producing printed wiring boards, small holes are formed  in blank boards
for the printed wiring boards by placing the  20 blank boards in the form
of superposed layers on a backup board, disposing an entry board on the
upper surface of the uppermost  blank board, and forming a through hole in
the entry board from  above and also a small hole in all the blank boards
at a time  using a drill in this state as is known. 25 Conventionally used
as the entry board is an aluminum board,  e.g. , an aluminum board of
AA1100-H18 material, chiefly for the  purpose of preventing defacement and
reducing formation of  burrs when holes are drilled in the blank board for
the printed WO 02/22329 PCT/JPO1/07850  2 wiring board. With electronic
components mounted on printed  wiring boards with a higher density in
recent years, it is  



required to form small holes of up to 0.3 mm in diameter. This  gives rise
to the problem that use of aluminum boards as entry  5 boards permits drill
bits to skid on the board surface, frequently breaking drill bits. Because
of the frequent breaks  in drill bits, it is impossible to superpose an
increased number  of blank boards for drilling to provide printed wiring
boards,  hence the problem of a poor efficiency. ' Further since the drill
10 bits skid on the board surface, there is the problem that small  holes
are not formed in position accurately. Another problem  is encountered in
that the inner peripheral wall defining the  small hole formed becomes
rough-surfaced. Accordingly, it appears feasible to use as an entry board
15 for use in drilling small holes an aluminum base board having  a
lubricant layer formed on at least one surface thereof by  affixing a
lubricant sheet thereto in order to overcome these  problems and to prevent
breaks in drill bits, eliminate roughness from the inner peripheral
surfaces defining small  20 holes and ensure improved accuracy in the
position of the small  holes to be formed in the blank board. Available as
the  lubricant sheet is, for example, a sheet having a thickness of  0.1 to
3 mm and prepared from a mixture of 20 to 90 wt. % of  a polyethylene
glycol having an average molecular weight of at 25 least 10000 and 80 to 10
wt . % of a water-soluble lubricant as  disclosed in JP-A No. 4-92494.
However, the lubricant sheet  exhibits poor adhesion to the aluminum base
board, becomes  locally separated from the base board and becomes uneven in
its WO 02/22329 PCT/JP01/07850  3 thickness, or irregularities occur in the
surface of the entry  



board facing the blank board during drilling to cause a break  in the drill
or to impair the accuracy in the position of the  small hole. Furthermore,
the lubricant sheet is likely to crack 5 or become uneven in thickness, or
irregularities will occur in  the surface of the entry board facing the
blank board during  drilling, consequently causing a break in the drill or
impairing  the accuracy in the position of the small hole. An object of the
present invention is to overcome the  10 foregoing problems and to provide
an entry board for use in  drilling small holes wherein a lubricant layer
is excellent in  adhesion to a base board thereof and can be prevented from
cracking. 15 DISCLOSURE OF THE INVENTION The present invention provides a
first entry board for use  in drilling small holes comprising a lubricant
layer of a  mixture of a polyethylene glycol having an average molecular
.weight of at least 3000 to less than 10,000, a polyethylene glycol 20
having an average molecular weight of at least 10000 and
trimethylolpropane and formed over at least one surface of an  aluminum
base board, with an undercoat layer of a partially  saponified product of
polyvinyl acetate provided between the  layer and the base board. 25 The
term "aluminum" as used herein includes aluminum  alloys in addition to
pure aluminum. Further the term "board"  includes foil. In the first entry
board for use in drilling small holes, WO 02/22329 PCT/JPO1/07850  4 the
partially saponified product of polyvinyl acetate is 15 to  



70 mole % in the degree of saponification and 9000 to 50000 in  average
molecular weight. The partially saponified product of polyvinyl acetate has
5 the properties of giving the lubricant layer improved adhesion  to the
aluminum base board, but if less than 9000 in average  molecular weight,
the product is ineffective in giving the  lubricant layer improved adhesion
to the base board. If  exceeding 50000 in the average value, the product
has a high 10 viscosity to impair the lubricating properties and become
less  compatible with polyethylene glycol although giving the  lubricant
layer improved adhesion to the base board. Further  if less than 15 mole %
in the degree of saponification, the  partially ' saponified product of
polyvinyl acetate used becomes 15 less soluble in water, with the result
that the drilled board  can not be cleaned easily by washing with water,
whereas if in  excess of 70 mole % in the degree, the product lowers the
lubricating properties and becomes less compatible with  polyethylene
glycol. Accordingly, it is desirable to 20 determine the degree of
saponification of the partially  saponified product of polyvinyl acetate
from the range of 15  to 70 mole %. The present invention provides a second
entry board for  use in drilling small holes comprising a lubricant layer
of a  25 mixture of a polyethylene glycol having an average molecular
weight of at least 3000 to less than 10000, a polyethylene glycol.  having
an average molecular weight of at least 10000 and  trimethylolpropane and
formed over at least one surface of an WO 02/22329 PCT/JPO1/07850  5 



aluminum base board, with an undercoat layer of a vinyl  acetate-vinyl
chloride copolymer provided between the layer and  the base board. With the
second entry board for use in drilling small-holes,  5 the vinyl
acetate-vinyl chloride copolymer contains 5 to 30  wt. % of vinyl acetate
and 70 to 95 wt. % of vinyl chloride in  a combined amount of 100 wt. % and
has an average molecular weight  of 15000 to 50000. The vinyl acetate-vinyl
chloride copolymer has the 10 properties of giving the lubricant layer
improved adhesion to  the aluminum base board, but if less than 15000 in
average  molecular weight, the copolymer is ineffective in giving the
lubricant layer improved adhesion. to the base board. If  exceeding 50000
in the average value, the copolymer has a high 15 viscosity to become less
amenable to coating although giving  the lubricant layer improved adhesion
to the base board.  Further if the vinyl acetate-vinyl chloride copolymer
used  contains less than 5 wt. % of vinyl acetate and more than 95  wt. %
of vinyl chloride, the lubricant layer exhibits impaired 20 adhesion to the
base board. When containing more than 30 wt. %  of vinyl acetate and less
than 70 wt. % of vinyl chloride, the  copolymer gives off a stronger
peculiar odor. Accordingly, it  is desirable to determine the vinyl acetate
content of the vinyl  acetate-vinyl chloride copolymer from the range of 5
to 30 wt. 25 and the vinyl chloride content thereof from the range of 70 to
95 wt. %. The present invention provides a third entry board for use  in
drilling small holes comprising a lubricant layer of a WO 02/22329
PCT/JPO1/07850  



6 mixture of a polyethylene glycol having an average molecular  weight of
at least 3000 to less than 10000., a polyethylene glycol  having an average
molecular weight of at least 10000 and  trimethylolpropane and formed over
at least one surface of an 5 aluminum base board, with an undercoat layer
of a vinyl  acetate-vinyl chloride-maleic acid copolymer provided between
the layer and the base board. With the third entry board for use in
drilling small holes,  the vinyl acetate-vinyl chloride-maleic acid
copolymer 10 contains 4 to 30 wt. o of vinyl acetate, 70 to 95 wt. a of
vinyl  chloride and 0. 1 to 3 wt. o of maleic acid in a combined amount  of
100 wt. a and has an average molecular weight of 15000 to  50000. The vinyl
acetate-vinyl chloride-maleic acid copolymer  15 has the properties of
giving the lubricant layer improved  adhesion to the aluminum base board,
but if less than 15000 in  average molecular weight, the copolymer. is
ineffective in  giving the lubricant layer improved adhesion to the base
board. If exceeding 50000 in the average value, the copolymer has a  20
high viscosity to become less amenable to coating although  giving the
lubricant layer improved adhesion to the base board. Further if the vinyl
acetate-vinyl chloride-maleic. acid  copolymer used contains less than 4
wt. o of vinyl acetate, the  lubricant layer exhibits lower adhesion to the
base board, 25 whereas if the vinyl acetate content is in excess of 30 wt .
% ,  the copolymer gives off a stronger peculiar odor. Further when  the
amount of vinyl chloride is less than 70 wt . o , a stronger  peculiar odor
will be given off. When the amount is in excess 



WO 02/22329 PCT/JPO1/07850  7 of 95 wt . %, the lubricant layer exhibits
impaired adhesion to  the base board. Further if the amount of maleic acid
is less  than 0.1 wt. %, the lubricant layer exhibits lower adhesion to
the base board, but if the amount is over 3 wt. %, an increased 5 cost will
result. Accordingly, it is. desirable that the vinyl  acetate content of
the vinyl acetate-vinyl chloride-maleic acid  copolymer to be determined be
within the range of 4 to 30 wt. %,  the vinyl chloride content thereof
within the range of 70 to  95 wt. %, and the maleic acid content thereof
within the range  10. of 0.1 to 3 wt. %. When the first to third entry
boards of the invention are  used for drilling small holes, the undercoat
layer functions  to prevent the separation of the lubricant layer, further
precluding the lubricant layer from cracking. The base board 15 further
acts to prevent formation of burrs when small holes are  drilled. With
burrs thus eliminated, an increased number of  blank boards can be arranged
in superposed layers for drilling  at a time, hence improved productivity.
With the formation of  burrs prevented, moreover, it becomes possible to
prevent .20 damage to the metal layer of the printed wiring board to be
produced from the blank board, precluding a break in the wiring  of the
circuit on the printed wiring board obtained. The first  entry board for
use in drilling small holes has a lubricant layer  of a mixture of two
kinds of polyethylene glycols which are 25 different in average molecular
weight and trimethylolpropane  and is therefore excellent in lubricating
properties as  afforded by the lubricant layer. For example, in drilling
small  



holes of up to 0.25 mm in diameter, the inner peripheral walls WO 02/22329
PCT/JP01/07850  8 defining the holes can be prevented from becoming rough-
surfaced. With each of the first to third entry boards for use in  drilling
small holes, the undercoat layer has a thickness of  5 0.1 to 3.0 m. If the
undercoat layer is less than 0.1 pm in thickness, the lubricant
layer-exhibits lower adhesion to the  base board, whereas if the thickness
exceeds 3.0 pLm, an  increased cost will result. In each of the first to
third entry boards of the invention  10 for use in drilling small holes,
the lubricant layer is prepared  from a mixture comprising 10 to 70 parts
by weight of a polyethylene glycol having an average molecular weight of at
least 3000 to less than 10000, 30 to 90 parts by weight of a  polyethylene
glycol having an average molecular weight of at 15 least 10000 and 0. 5 to
20 parts by weight of trimethylolpropane  per 100 parts by weight of
combined amount of both the  polyethylene glycols. The polyethylene glycol
having an average molecular weight  of at least 3000 to less than 10000 has
the properties of  20 improving the water solubility and lubricating
properties of the lubricant layer. However, if the content thereof is less
than 10 parts by weight, these effects are not available,  whereas if the
content is over 70 parts by weight, the lubricant  layer becomes sticky.
Accordingly, it is preferable to 25 determine the content of the
polyethylene glycol having an  average molecular weight of at least 3000 to
less than 10000  



from the range of 10 to 70 parts by weight. The polyethylene  glycol at
least 3000 to less than 10000 in average molecular WO 02/22329
PCT/JP01/07850  9 weight is used because if the average molecular weight is
less  than 3000, it becomes difficult to form the lubricant layer and
further because when the weight is not lower than 1000Q, lower  lubricating
properties will result. 5 The polyethylene glycol having an average
molecular weight  of at least 10000 has the properties of improving the
strength  of the lubricant layer. However, if the content thereof is less
than 30 parts by weight, this effect is not available, whereas  if the
content is over 90 parts by weight, the lubricant layer 10 becomes hard and
brittle. Accordingly, it is preferable to  determine the content of the
polyethylene glycol having an  average molecular weight of at least 10000
from the range of  30 to 90 parts by weight . The polyethylene glycol at
least 10000  in average molecular weight is used because if the average 15
molecular weight is less than 10000, the lubricant layer becomes  very
sticky as a film and difficult to form although  satisfactory in solubility
in water. Incidentally, the upper  limit of the average molecular weight of
the high molecular  weight polyethylene glycol is about 100000. 20 In each
of the first to third entry board of the invention  for use in drilling
small holes, the lubricant layer is 10 to  100 um in thickness. If the
thickness of the lubricant layer  is less than 10 um, satisfactory
lubricating properties are not  available, whereas if the thickness is over
100 um, the mixture 25 is not applicable effectively by coating to result
in lower  



productivity and a higher material cost. BRIEF DESCRIPTION OF THE DRAWING
WO 02/22329 PCT/JPO1/07850  10 FIG. 1 is an enlarged view in vertical
section and showing  an entry board of the invention for use in drilling
small holes.  BEST MODE OF CARRYING OUT THE INVENTION 5 Embodiments of the
invention will be described below with  reference to the drawing. FIG. 1
shows an embodiment of entry board of the invention  for use in drilling
small holes. With reference to FIG,. 1, the entry board 1 comprises an  10
aluminum base board 2, and a lubricant layer 4 formed over one  surface of
the aluminum. base board 2 with an undercoat layer  3 provided
therebetween. The aluminum base board 2 is in the form of a single board
of aluminum such as AA1100-H18, AA1050-H.18, AA3003-H18, 15 AA3004-H18 or
like material. Alternatively, the base board 2  is prepared from an H18
material of. an alloy (e . g . , JIS A1N3 0 )  containing at least 99.30
wt. % of Al, up to 0.7 wt. % of Si  and Fe in combined amount, up to 0.10
wt. % of Cu,. up to 0.05  wt. o of Mn, up to 0.05 wt. % of Mg and up to
0.05 wt. % of Zn. 20 Preferably, the base board 2 is about 0.1 to about
0.25 mm in  thickness. The base board 2 may be a board-comprising a soft
aluminum sheet 20 to 50 in Vickers hardness and 5 to 100 m in  thickness,
and a hard aluminum sheet 50 to 140 in Vickers  hardness and 30 to 200 pm
in thickness and affixed to the soft 25 aluminum sheet. In this case, the
lubricant layer 4 is formed  over the surface of the hard aluminum sheet
with the undercoat  



layer 3 provided therebetween. The undercoat layer 3 is 0.1 to 3.0 pLm in
thickness. WO 02/22329 PCT/JPO1/07850  11 The undercoat layer 3 may
comprise a partially saponified  product of polyvinyl acetate 15 to 70 mole
% in the degree of  saponification and 9000 to 50000 in average molecular
weight. Alternatively, the undercoat layer 3 may comprise a vinyl  5
acetate-vinyl chloride copolymer containing 5 to 30 wt. % of  vinyl acetate
and 70 to 95 wt. A. of vinyl chloride in a combined  amount of 100 -wt. %
and having an average molecular weight of  15000 to 50000. Further
alternatively, the undercoat layer 3 may comprise  10 a vinyl acetate-vinyl
chloride-maleic acid copolymer  containing 4 to 30 wt. % of vinyl acetate,
70 to 95 wt. % of  vinyl chloride and 0. 1 to 3 wt. % of maleic acid in a
combined  amount of 100 wt. S. and having an average molecular weight of
15000 to 50000. 15 The lubricant layer 4 is made by roll coating from a
mixture  comprising 10 to 70 parts by weight of a polyethylene glycol
(PEG) having an average molecular weight of at least 3000 to  less than
10000, 30 to 90 parts by weight of a PEG having an  average molecular
weight of at least 10000 and 0.5 to 20 parts 20 by weight of
trimethylolpropane per 100 parts by weight of  combined amount of both the
PEGs, and has a thickness of 10 to  100 In the case where a small hole is
to be formed in blank  boards for printed wiring boards using the entry
board 1 shown  25 in FIG. ' 1, the blank boards as superposed in layers are
placed 



on a backup board first. The entry board 1 is then placed on  the uppermost
blank board, with the base board 2 of the entry  board 1 down, that is,
with the base board 2 facing the blank WO 02/22329 PCT/JPO1/07850  12
boards, and with the lubricant layer 4 thereof up. In this state,  the
drill bit of a drilling machine is used for forming a through  hole in the
entry board 1 from above and also a small hole (not  shown) in all the
blank boards. In this way, the small hole 5 for use as a through hole or
the like -is formed in all the blank  boards by a single operation. In
drilling the hole, the base board 2 functions to prevent  formation of
burrs. With the formation of burrs prevented, an  increased number of blank
boards can be arranged in superposed  10 layers for one drilling operation
to achieve higher productivity. Moreover, the prevention of formation of
burrs  obviates damage to the metal layer on the printed wiring board  to
be produced from the blank board, precluding the wiring of  the circuit on
the printed wiring board obtained from breaking. 15 Furthermore, in
drilling small holes, for example, of up  to 0.25 mm in diameter, the
lubricant layer 4 functions to  prevent the inner peripheral walls defining
the holes from  becoming rough-surfaced. Because the lubricant layer 4 is
highly soluble in water, the blank board can be cleaned by 20 washing with
water after the small-hole drilling operation.  Thus, the lubricant layer 4
can be removed from the blank board  by a simple cleaning operation.
Examples of the present invention will be described next  along with
comparative examples. 



25 Example 1 An undercoat layer of a partially saponified product  (brand
name: SMR, product of Shin-Etsu Chemical Co. , Ltd.) of  polyvinyl acetate,
38000 in average molecular weight and 35 WO 02/22329 PCT/JPO1/07850  13
mole % in the degree of saponification, was formed to a thickness  of 1.5 m
on one surface of a base board made of AA3004-H18  material and having a
thickness of 150 pm. A lubricant layer  was then formed to a thickness' of
30 pin on the undercoat layer 5 from a mixture comprising 70 parts by
weight of a PEG having  an average molecular weight of 9000, 30 parts by
weight of a  PEG having an average molecular weight of 20000 and 15 parts
by weight of trimethylolpropane per 100 parts by weight of  combined amount
of both the PEGs, whereby an entry board was  10 prepared. Example 2 An
entry board was prepared in the same manner as in Example  1 except that
the lubricant layer was 80 m in thickness.  Example 3 15 An entry board was
prepared in the same manner as in Example  1 except that an undercoat layer
with a thickness of 1.5 pin was  formed on one surface of the substrate
using a vinyl acetate-vinyl chloride-malefic acid copolymer having an
average  molecular weight of 32000 and comprising 86 wt. % of vinyl  20
chloride, 13 wt . % of vinyl acetate and 1 wt. % of maleic acid.  Example 4
An entry board was prepared in the same manner as in Example  3 except that
the lubricant layer was 80 pin in thickness.  



Example 5 25 An entry board was prepared in the same manner as in Example
1 except that an undercoat layer with a thickness of 1. 5 pin was  formed
on one surface of the substrate using a vinyl acetate-vinyl chloride
copolymer having an average molecular WO 02/22329 PCT/JPO1/07850  14 weight
of 31000 and comprising 87 wt. % of vinyl chloride and  13 wt. % of vinyl
acetate. Example 6 An entry board was prepared in the same manner as in
Example  5 5 except that the lubricant layer was 80 pm in thickness.
Comparative Example 1 An entry board was prepared by forming a lubricant
layer  with a thickness of 30 m on one surface of a base board made  of
AA3004-H18 material and having a thickness of 150 m using 10 a mixture
comprising 70 parts by weight of a PEG having an average  molecular weight
of 9000, 30 parts by weight of a PEG having  an average molecular weight of
20000 and 15 parts by weight of  trimethylolpropane per 100 parts by weight
of combined amount  of both the PEGs. 15 Comparative Example 2 An entry
board was prepared in the same manner as in  Comparative Example 1 except
that the lubricant layer was 80  m in thickness. Evaluation Test 20 The
entry boards of Examples 1 to 6 and Comparative  Examples 1 and 2 were bent
through 180 degrees with the lubricant  layer bearing surface of each board
positioned on the outer side  



and then checked for the state of the lubricant layer. The  results are
given in Table 1. WO 02/22329 PCT/JPO1/07850  15  Table 1 Test result
Example 1 0 2 0  3 0  4 0  5 6 A  Comp. Ex. 1 x  21 - x In table 1,.0
indicates no abnormality found in the 5 lubricant layer, A indicates slight
separation of the lubricant  layer, and x indicates cracking or separation
of the lubricant  layer. INDUSTRIAL APPLICABILITY 10 The entry board of the
invention for use in drilling small  holes is useful for forming small
holes in boards, and more  particularly for forming. small holes serving as
through holes  in blank boards for wiring boards in producing printed
wiring  boards. WO 02/22329 PCT/JPO1/07850  16 CLAIMS:  1. An entry board
for use in drilling small holes  comprising a lubricant layer of a mixture
of a polyethylene  



glycol having. an average molecular weight of at least 3000 to 5 less than.
10000, a polyethylene glycol having an average  molecular weight of at
least 10000 and trimethylolpropane and  formed over at least one surface of
an aluminum base board, with  an undercoat layer of a partially saponified
product of polyvinyl acetate provided between the layer and the base board.
10 2. An entry board for use in drilling small holes according  to claim 1
wherein the partially saponified product of polyvinyl  acetate is 15 to 70
mole % in the degree of saponification and  9000 to 50000 in average
molecular weight. 3. An entry board for use in drilling small holes 15
comprising a lubricant layer of a mixture of a polyethylene  glycol having
an average molecular weight of at least 3000 to  less than 10000, a
polyethylene glycol having an average  molecular weight of at least 10000
and trimethylolpropane and  formed over at least one surface of an.aluminum
base board, with 20 an undercoat layer of a vinyl acetate-vinyl chloride
copolymer  provided between the layer and the base board.' 4. An entry
board for use in drilling small holes according  to claim 3 wherein the
vinyl acetate-vinyl chloride copolymer  contains 5 to 30 wt. % of vinyl
acetate and 70 to 95 wt. % of 25 vinyl chloride in a combined amount of 100
wt. % and has an  average molecular weight of 15000 to 50000. 5. An entry
board for use in drilling small holes  comprising a lubricant layer of a
mixture of a polyethylene WO 02/22329 PCT/JPO1/07850  17 glycol having an
average molecular weight of at least 3000 to  less than 10000, a
polyethylene glycol having an average  



molecular weight of at least 10000 and trimethylolpropane and  formed over
at least one surface of an aluminum base board, with 5 an undercoat layer
of a vinyl acetate-vinyl chloride-maleic  acid copolymer provided between
the layer and the base board.  6. An entry board for use in drilling small
holes according to claim 5 wherein the vinyl acetate-vinyl chloride-maleic
acid  copolymer contains 4 to 30 wt . % of vinyl acetate, 70 to 95 wt.  10
of vinyl chloride and 0. 1 to 3 wt. % of maleic acid in a.combined amount
of 100 wt. % and has an average molecular weight of 15000  to 50000. 7. An
entry board for use in drilling small holes according  to any one of claims
1 to 6 wherein the undercoat layer has a  15 thickness of 0.1 to 3.0 m. 8.
An entry board for use in drilling small holes according  to any one of
claims 1 to 6 wherein the lubricant layer is  prepared from a mixture
comprising 10 to 70 parts by weight of  a polyethylene glycol having an
average molecular weight of at 20 least 3000 to less than 10000, 30 to 90,
parts by weight of a  polyethylene glycol having an average molecular
weight of at  least 10000 and 0.5 to 20 parts by weight of
trimethylolpropane  per 100 parts by weight of combined amount of both the
polyethylene glycols. 25 9. An entry board for use in drilling small, holes
according  to claim 8 wherein the lubricant layer has a thickness of 10  to
100 ~r,m. 


