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DESCRIPTION  MANUFACTURING METHOD OF LASER PROCESSED
PARTS, AND  PRESSURE-SENSITIVE ADHESIVE SHEET FOR
LASER PROCESSING USED 5 FOR THE SAME 11111111 I I I! I
I I!! 11111 I I I!! 11111 I I I! I I I! TECHNICAL
FIELD *000002*  The present invention relates to a
manufacturing method of laser processed  parts for
machining works such as various sheet materials,
circuit boards, 10 semiconductor wafers, glass
substrates, ceramic substrates, metal substrates,
semiconductor laser or other light emitting or
receiving element substrates, MEMS  substrates,
semiconductor packages, cloth, leather, paper or the
like, by using laser, by  cutting, drilling, marking,
grooving, scribing, trimming, or other shaping
process, and  an pressure-sensitive adhesive sheet for
laser processing used for this purpose. 15 BACKGROUND
ART As the electronic and electric, appliances are
reduced in size recently,  component parts are also
reduced in size and advanced in definition, and high
definition  and high precision are demanded in
machining of parts at machining precision of +/- 50 20
m or less. In the conventional press processing or
blanking process, the precision is  about +/- 100 gm
at most, and such demand cannot be satisfied. Drilling
of materials  is also demanded to conform to high
definition and high precision, and drilling by using
conventional drill or die cannot meet the needs. To
solve the problems, lately, machining of materials by
using laser beam is 25 attracting wide attention. In
particular, the machining method by ultraviolet
absorption  ablation of laser beam of small heat
damage and high definition is noticed as precise
outline processing method or fine drilling method. By
using laser beam, however, carbon deposits and other
decomposition matter  generated from the work,
pressure-sensitive adhesive tape or absorption plate
during 30 laser processing may stick to the surface of
the work. It hence requires an  



1 aftertreatment called desmearing to remove the
decomposition products. For example,  in the case of
wet desmearing by using aqueous solution of potassium
permanganate,  the environmental pollution is
increased due to treatment of the waste liquid.
Sticking strength of decomposition products increases
in proportion to the laser  5 beam power. Accordingly,
in the case of laser processing at high laser power,
it is  hard to remove decomposition products in
aftertreatment. On the other hand, if a specified
region of the work is cut off at once, the work  (cut
piece) drops off immediately after processing, and
handling is difficult. To avoid  this, part of the
specified region is left over without being processed.
10 As a specific example of laser processing, a dicing
method of semiconductor  wafer is disclosed, for
example, Japanese Laid-open Patent No. 2002-343747. In
this  method, the work is supported and fixed on a
dicing sheet, and the work is diced by  laser beam. As
described in this patent reference 1, the dicing sheet
comprises a base  material including a support sheet,
and a pressure-sensitive adhesive layer disposed on 15
one side of the base material. Further, the
pressure-sensitive adhesive layer can be cut  off by
laser beam, while the support sheet cannot be cut off
by laser beam. When using the dicing sheet disclosed
in this publication,, the  pressure-sensitive adhesive
layer is thermally cut off by fundamental wave
(wavelength  1064 nm) of YAG laser being used, or
laser beam of ruby laser (wavelength 694 nm). 20
Accordingly, a decomposition product of the
pressure-sensitive adhesive layer may  invade into the
interface of the dicing sheet and the work, and may
stick firmly to the  interface area. As a result, it
becomes difficult to peel off the dicing sheet from
the - work after application of laser processing. It
is hence hard to remove the deposit  completely by
aftertreatment. Further, since the process includes a
thermal process,  25 edge portions are exposed to
thermal damages. As a result, the processing precision
is  lowered and the reliability also declines. A laser
processing method combining fundamental wave of YAG
laser and  water microjet has been also proposed
(Japanese Laid-open Patent No. 2003-34780).  As
disclosed.in this publication, the pressure-sensitive
adhesive tape for laser dicing has 30 a non-radiation
curing type pressure-sensitive adhesive layer and a
radiation curing type  



2 pressure-sensitive adhesive formed on one side of
the base material, and the base  material can pass jet
water stream of water jet, and the non-radiation
curing type  pressure-sensitive adhesive layer is
provided between the base material and the  radiation
curing type pressure-sensitive adhesive layer. 5 When
this pressure-sensitive adhesive tape is combined with
the water microjet  and laser, and used in a dicing
method of semiconductor wafer, thermal damage of
pressure-sensitive adhesive tape is lessened by the
cooling effect of the water jet.  Accordingly, it is
expected to suppress melting or decomposition of
pressure-sensitive  adhesive layer or base material by
heat of laser irradiation. However, when the 10
pressure-sensitive adhesive tape is used in the dicing
method of semiconductor by using  only the laser, the
pressure-sensitive adhesive layer or base material may
be melted by  the heat of laser irradiation, and the
decomposition products of pressure-sensitive  adhesive
layer or base material may invade into the interface
of the pressure-sensitive  adhesive sheet and
semiconductor wafer, and may stick firmly to the
interface area, and 15 similar problems as mentioned
above may occur. When using water microjet, there is
a limit in reducing the cutting width.in dicing. This
is because the cutting width is  limited by the
diameter of the water jet. Hence, the manufacturing
efficiency of  semiconductor chips is lowered. 20
SUMMARY OF THE INVENTION The invention is devised in
the light of the above problems, and it is hence an
object thereof to present a manufacturing method of
laser processed parts easily and at  production
efficiency by effectively suppressing contamination of
the machining  surface due to decomposition products
when machining the work by ablation of laser 25 beam.
It is other object to present a pressure-sensitive
adhesive sheet for laser  processing for use in the
manufacturing method of laser processed parts. The
present inventors intensively studied the
manufacturing method of laser  processed parts and
pressure-sensitive adhesive sheet for laser processing
in order to  solve the above problems. As a result,
noticing various physical properties mentioned 30
below, it has been found that the objects can be
achieved by constituting as described  3 



below, and thereby the invention has been achieved.
That is, the manufacturing method of laser processed
parts of the invention is a  manufacturing method of
laser processed parts characterized by using a
pressure-sensitive adhesive sheet for laser
processing, irradiating the work with laser 5 beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the light in  ultraviolet region passing
through multiple photon absorbing process, and
processing.  the work by ablation, in which at least a
pressure-sensitive adhesive layer is provided on  a
base material as the pressure-sensitive adhesive sheet
for laser processing, using a  material of which ratio
of light absorption coefficient expressed in formula
(1) below is 10 less than 1, and this method comprises
a step of adhering the pressure-sensitive  adhesive
sheet for laser processing to the laser beam exit side
of the work by way of the  pressure-sensitive adhesive
layer, a step of processing the work by irradiating
the work  with a laser beam of within 2 times of the
irradiation intensity for forming a through-hole in
the work, at higher than the irradiation intensity of
threshold for 15 inducing ablation of the work, and a
step of peeling the pressure-sensitive adhesive  sheet
for laser processing from the work after the
machining. As the work, various  materials may be
used, including sheet material, circuit board,
semiconductor wafer,  glass substrate, ceramic
substrate, metal substrate, light emitting or
receiving element  substrate of semiconductor laser,
MEMS substrate, or semiconductor package. 20 Ratio of
light absorption coefficient = (absorption coefficient
of  pressure-sensitive adhesive sheet for laser
processing in light of wavelength of 355 nm)  /
(absorption coefficient of work in light of wavelength
of 355 nm) (1) In the manufacturing method of laser
processed parts of the invention, a
pressure-sensitive adhesive sheet for laser process
(or merely pressure-sensitive 25 adhesive sheet)
having at least a pressure-sensitive adhesive layer
provided on the base  material is used. This
pressure-sensitive adhesive sheet satisfies the
condition that the  ratio of absorption coefficient
expressed in formula (1) is less than 1. When using
the pressure-sensitive adhesive sheet of which ratio
of absorption  coefficient is less than 1, the
invasion length of laser beam (= 1/(absorption
coefficient))  30 can be set deeper than in the work.
This is because the absorption coefficient of the 4 



pressure-sensitive adhesive sheet is smaller than the
absorption coefficient of the work.  Hence, if exposed
to laser beam, the heat accumulated per unit volume of
pressure-sensitive adhesive sheet can be set smaller
than in the work. As a result, the  pressure-sensitive
adhesive sheet is harder to process than the work. 5
Therefore, if the work is irradiated with laser beam
of more than the irradiation  intensity of the
threshold inducing ablation of the work, and within 2
times of the  irradiation intensity for forming a
through-hole in the work, the work is processed by
laser but the pressure-sensitive adhesive sheet is
hardly processed. As the  pressure-sensitive adhesive
sheet is hardly processed as compared with the work,
10 generation of decomposition residue due to ablation
of pressure-sensitive adhesive sheet  can be
decreased. As a result, decomposition residue does not
deposit between the  work and the pressure-sensitive
adhesive sheet, and contamination of so-called reverse
side of processing can be suppressed. Hence, a method
of manufacturing laser  processed parts easily and at
high production efficiency can be presented. 15
Further, aftertreatment such as wet desmearing in
order to remove  decomposition residue can be omitted.
In addition, waste liquid treatment necessary in
aftertreatment can be also skipped, and it contributes
to reduction of environmental load.  Moreover, since
decomposition deposits can be decreased, a higher
power of laser beam  is enabled, and the through-put
can be enhanced. 20 Besides, by using the laser beam
of wavelength in ultraviolet region or laser  beam
capable of absorbing the light in ultraviolet region
passing through multiple  photon absorbing process, in
the case of the work composed of, for example,
macromolecular material, it is possible to process by
photochemical ablation without  resort to thermal
process. As a result, edge portions are free from
thermal damages, 25 and the cut sections and openings
can be machined more sharply, and the machining
precision and reliability are enhanced. Moreover, as
compared with infrared laser  beam, local focusing is
possible, and wide cutting allowance is not needed.
Hence,  dicing is possible at a narrower allowance
than before. The manufacturing method of laser
processed parts of the invention is a  30
manufacturing method of laser processed parts
characterized by using a 5 



pressure-sensitive adhesive sheet for laser
processing, irradiating the work with laser  beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the light in  ultraviolet region passing
through multiple photon absorbing process, and
processing  the work by ablation, in which at least a
pressure-sensitive adhesive layer is provided on 5 a
base material as the pressure-sensitive adhesive sheet
for laser processing, using a  material of which
refractive index is smaller than that of the work, and
this method  comprises a step of adhering the
pressure-sensitive adhesive sheet for laser processing
to the laser bean exit side of the work by way of the
pressure-sensitive adhesive layer, a  step of
processing the work by irradiating the work with a
laser beam of within 2 times 10 of the irradiation
intensity for forming a through-hole in the work, at
higher than the  irradiation intensity of threshold
for inducing ablation of the work, and a step of
peeling  the pressure-sensitive adhesive sheet for
laser processing from the work after the  machining.
The refractive index means herein an absolute
refractive index. As the  work, various materials may
be used, including sheet material, circuit board, 15
semiconductor wafer, glass substrate, ceramic
substrate, metal substrate, light emitting  or
receiving element substrate of semiconductor laser,
MEMS substrate, or  semiconductor package. The
pressure-sensitive adhesive sheet has the refractive
index of the base  material smaller than the
refractive index of the work. 20 By using the
pressure-sensitive adhesive sheet having the
refractive index of  the base material smaller than
the refractive index of the work, the deceleration
rate of  the speed of the laser beam propagating in
the base material is smaller than in the work.
Generation mechanism of laser ablation is derived from
electron excitation by photon  absorption, and hence
as the deceleration rate declines, the probability of
occurrence of 25 photo absorption is lowered. That is,
as the speed of the laser beam propagating  through
the medium picks up, it leads to drop of
processability by laser beam. Hence,  by using the
pressure-sensitive adhesive sheet of which refractive
index of base material  is smaller than the refractive
index of the work, the base material is harder to
process  than the work. 30 Therefore, if the work is
irradiated with laser beam of more than the
irradiation  6 



intensity of the threshold inducing ablation of the
work, and within 2 times of the  irradiation intensity
for forming a through-hole in the work, the work is
processed by  laser but the pressure-sensitive
adhesive sheet is hardly processed. As the
pressure-sensitive adhesive sheet is hardly processed
as compared with the work, 5. generation of
decomposition residue due to ablation of
pressure-sensitive adhesive sheet  can be decreased.
As a result, decomposition residue does not deposit
between the  work and the pressure-sensitive adhesive
sheet, and contamination of so-called reverse  side of
processing can be suppressed. Hence, a method of
manufacturing laser.  processed parts easily and at
high production efficiency can be presented. 10
Further, aftertreatment such as wet desmearing in
order to remove  decomposition residue can be omitted.
In addition, waste liquid treatment necessary in
aftertreatment can be also skipped, and it contributes
to reduction of environmental load.  Moreover, since
decomposition deposits can be decreased, a higher
power of laser beam  is enabled, and the through-put
can be enhanced. 15 Besides, by using the laser beam
of wavelength in ultraviolet region or laser  beam
capable of absorbing the light in ultraviolet region
passing through multiple  photon absorbing process, in
the case of the work composed of, for example,
macromolecular material, it is possible to process by
photochemical ablation without  resort to thermal
process. As a result, edge portions are free from
thermal damages, 20 and the cut sections and openings
can be machined more sharply, and the machining
precision and reliability are enhanced. Moreover, as
compared with infrared laser  beam, local focusing is
possible, and wide cutting allowance is not needed.
Hence,  dicing is possible at a narrower allowance
than before. In a different aspect, the manufacturing
method of laser processed parts of the  25 invention
is a manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser  beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, in which at least a pressure-sensitive
adhesive layer is provided on 30 a base material as
the pressure-sensitive adhesive sheet for laser
processing, using a  7 



material of which ratio of density expressed in
formula (2) is less than 1, and this  method comprises
a step of adhering the pressure-sensitive adhesive
sheet for laser  processing to the laser bean exit
side of the work by way of the pressure-sensitive
adhesive layer, a step of processing the work by
irradiating the work with a laser beam 5 of within 2
times of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work, and a  step of peeling the
pressure-sensitive adhesive sheet for laser processing
from the work  after the machining. The density in the
invention refers to the mass density per unit  volume.
10 Ratio of density = (density of pressure-sensitive
adhesive sheet for laser  processing) / (density of
work) (2) As the work, various materials may be used,
including sheet material, circuit  board,
semiconductor wafer, glass substrate, ceramic
substrate, metal substrate, light  emitting or
receiving element substrate of semiconductor laser,
MEMS substrate, or  15 semiconductor package. The
pressure-sensitive adhesive sheet has the ratio of
density expressed in  formula (2) of less than 1. By
using the pressure-sensitive adhesive sheet having the
density ratio of less  than 1, as compared with the
work, it is effective to lower the probability of
laser beam  20 colliding against the atoms per unit
irradiation area of laser beam in the
pressure-sensitive. adhesive sheet. This is because
the packing performance of  molecules is smaller when
the density is smaller. Hence, even by emitting laser
beam,  the photon absorption sectional area of the
laser beam in the pressure-sensitive adhesive  sheet
can be set smaller than in the work. As a result, it
is harder to process the 25 pressure-sensitive
adhesive sheet than the work. Therefore, if the work
is irradiated with laser beam of more than the
irradiation  intensity of the threshold inducing
ablation of the work, and within 2 times of the
irradiation intensity for forming a through-hole in
the work, the work is processed by  laser but the
pressure-sensitive adhesive sheet is hardly processed.
As the 30 pressure-sensitive adhesive sheet is hardly
processed as compared with the work,  8 



generation of decomposition residue due to ablation of
pressure-sensitive adhesive sheet  can be decreased.
As a result, decomposition residue does not deposit
between the  work and the pressure-sensitive adhesive
sheet, and contamination of so-called reverse  side of
processing can be suppressed. Hence, a method of
manufacturing laser 5 processed parts easily and at
high production efficiency can be presented.  Further,
aftertreatment such as wet desmearing in order to
remove  decomposition residue can be omitted. In
addition, waste liquid treatment necessary in
aftertreatment can be also skipped, and it contributes
to reduction of environmental load.  Moreover, since
decomposition deposits can be decreased, a higher
power of laser beam 10 is enabled, and the through-put
can be enhanced. Besides, by using the laser beam of
wavelength in ultraviolet region or laser  beam
capable of absorbing the light in ultraviolet region
passing through multiple  photon absorbing process, in
the case of the work composed of, for example,
macromolecular material, it is possible to process by
photochemical ablation without 15 resort to thermal
process. As a result, edge portions are free from
thermal damages,  and the cut sections and openings
can be machined more sharply, and the machining
precision and reliability are enhanced. Moreover, as
compared with infrared laser  beam, local focusing is
possible, and wide cutting allowance is not needed.
Hence,  dicing is possible at a narrower allowance
than before. 20 In a further aspect, the manufacturing
method of laser processed parts of the  invention is a
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser  beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing 25 the work by
ablation, in which at least a pressure-sensitive
adhesive layer is provided on  a base material as the
pressure-sensitive adhesive sheet for laser
processing, using a  material of which ratio of
tensile strength expressed in formula (3) is less than
1, and  this method comprises a step of adhering the
pressure-sensitive adhesive sheet for laser
processing to the laser bean exit side of the work by
way of the pressure-sensitive 30 adhesive layer, a
step of processing the work by irradiating the work
with a laser beam  9 



of within 2 times of the irradiation intensity for
forming a through-hole in the work, at  higher than
the irradiation intensity of threshold for inducing
ablation of the work, and a  step of peeling the
pressure-sensitive adhesive sheet for laser processing
from the work  after the machining. 5 Ratio of tensile
strength = (tensile strength of pressure-sensitive
adhesive sheet  for laser processing) / (tensile
strength of work) (3) As the work, various materials
may be used, including sheet material, circuit  board,
semiconductor wafer, glass substrate, ceramic
substrate, metal substrate, light  emitting or
receiving element substrate of semiconductor laser,
MEMS substrate, or  10 semiconductor package. The
pressure-sensitive adhesive sheet has the ratio of
tensile strength expressed  in formula (3) of less
than 1. The present inventors found a correlation
between the tensile strength of  pressure-sensitive
adhesive sheet having mechanical properties and its
laser processing  15 property, and discovered that
contamination of work surface by decomposition
products can be effectively suppressed by using the
pressure-sensitive adhesive sheet of the ratio  of
tensile strength of less than 1. The reason of
correlation between tensile strength  and laser
processing property is not clear. However, materials
of smaller tensile  strength are mostly included in
the category of, for example, hydrocarbon polymers,
and 20 have a structure of high flexibility. Such
structure seems to cause relaxation of energy  if
irradiated with laser beam so as to show difficulty in
processing. Therefore, by using the pressure-sensitive
adhesive sheet having the tensile  strength ratio of
less than 1, smaller than that of the work, processing
of the  pressure-sensitive adhesive sheet is harder
than that of the work. 25 More specifically, if the
work is irradiated with laser beam of more than the
irradiation intensity of the threshold inducing
ablation of the work, and within 2 times  of the
irradiation intensity for forming a through-hole in
the work, the work is processed  by laser but the
pressure-sensitive adhesive sheet is hardly processed.
As the  pressure-sensitive adhesive sheet is hardly
processed as compared with the work, 30 generation of
decomposition residue due to ablation of
pressure-sensitive adhesive sheet  10 



can be decreased. As a result, decomposition residue
does not deposit between the  work and the
pressure-sensitive adhesive sheet, and contamination
of so-called reverse  side of processing can be
suppressed. Hence, a method of manufacturing laser
processed parts easily and at high production
efficiency can be presented. 5 Further, aftertreatment
such as wet desmearing in order to remove
decomposition residue can be omitted. In addition,
waste liquid treatment necessary in  aftertreatment
can be also skipped, and it contributes to reduction
of environmental load.  Moreover, since decomposition
deposits can be decreased, a higher power of laser
beam  is enabled, and the through-put can be enhanced.
10 Besides, by using the laser beam of wavelength in
ultraviolet region or laser  beam capable of absorbing
the light in ultraviolet region passing through
multiple  photon absorbing process, in the case of the
work composed of, for example,  macromolecular
material, it is possible to process by photochemical
ablation without  resort to thermal process. As a
result, edge portions are free from thermal damages,
15 and the cut sections and openings can be machined
more sharply, and the machining  precision and
reliability are enhanced. Moreover, as compared with
infrared laser  beam, local focusing is possible, and
wide cutting allowance is not needed. Hence,  dicing
is possible at a narrower allowance than before. In a
different aspect, the manufacturing method of laser
processed parts of the  20 invention is a
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser  beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, in which at least a pressure-sensitive
adhesive layer is provided on 25 a base material as
the pressure-sensitive adhesive sheet for laser
processing, using a  material of which ratio of total
coupling energy expressed in formula (4) is 1 or more,
and this method comprises a step of adhering the
pressure-sensitive adhesive sheet for  laser
processing to the laser bean exit side of the work by
way of the pressure-sensitive  adhesive layer, a step
of processing the work by irradiating the work with a
laser beam 30 of within 2 times of the irradiation
intensity for forming a through-hole in the work, at
11 



higher than the irradiation intensity of threshold for
inducing ablation of the work, and a  step of peeling
the pressure-sensitive adhesive sheet for laser
processing from the work  after the machining. Ratio
of total coupling energy = (total coupling energy A of
minimum value  5 out of the total of coupling energy
of one carbon atom in the resin component  composing
the base material and other atom coupling to this
carbon atom / total  coupling energy B of minimum
value out of the total of coupling energy of one
carbon  atom in the material component composing the
work to be used and other atom  coupling to this
carbon atom) (4) 10 As the work, a sheet material can
be used. The pressure-sensitive adhesive sheet has the
ratio of coupling energy  expressed in formula (4) of
1 or more. Therefore, by using the pressure-sensitive
adhesive sheet having the total  coupling energy ratio
of I or more, processing of the pressure-sensitive
adhesive sheet  15 is harder than that of the work..
More specifically, if the work is irradiated with
laser beam of more than the irradiation intensity of
the threshold inducing ablation of the  work, and
within 2 times of the irradiation intensity for
forming a through-hole in the  work, the work is
processed by laser but the pressure-sensitive adhesive
sheet is hardly  processed. As the pressure-sensitive
adhesive sheet is hardly processed as compared 20 with
the work, generation of decomposition residue due to
ablation of pressure-sensitive  adhesive sheet can be
decreased. As a result, decomposition residue does not
deposit  between the work and the pressure-sensitive
adhesive sheet, and contamination of  so-called
reverse side of processing can be suppressed. Hence, a
method of  manufacturing laser processed parts easily
and at high production efficiency can be 25 presented.
Further, aftertreatment such as wet desmearing in
order to remove  decomposition residue can be omitted.
In addition, waste liquid treatment necessary in
aftertreatment can be also skipped, and it contributes
to reduction of environmental load.  Moreover, since
decomposition deposits can be decreased, a higher
power of laser beam  30 is enabled, and the
through-put can be enhanced. 12 



Besides, by using the laser beam of wavelength in
ultraviolet region, in the  case of the work composed
of, for example, macromolecular material, it is
possible to  process by photochemical ablation without
resort to thermal process. As a result, edge  portions
are free from thermal damages, and the cut sections
and openings can be 5 machined more sharply, and the
machining precision and reliability are enhanced.
Moreover, as compared with infrared laser beam, local
focusing is possible, and wide  cutting allowance is
not needed. Hence, dicing is possible at a narrower
allowance  than before. In a further aspect, the
manufacturing method of laser processed parts of the
10 invention is a manufacturing method of laser
processed parts characterized by using a
pressure-sensitive adhesive sheet for laser
processing, irradiating the work with laser  beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the light in  ultraviolet region passing
through multiple photon absorbing process, and
processing  the work by ablation, in which at least a
pressure-sensitive adhesive layer is provided on 15 a
base material as the pressure-sensitive adhesive sheet
for laser processing, using a  material of which ratio
of specific heat expressed in formula (5) is 1 or
more, and this  method comprises a step of adhering
the pressure-sensitive adhesive sheet for laser
processing to the laser bean exit side of the work by
way of the pressure-sensitive  adhesive layer, a step
of processing the work by irradiating the work with a
laser beam 20 of within 2 times of the irradiation
intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for
inducing ablation of the work, and a  step of peeling
the pressure-sensitive adhesive sheet for laser
processing from the work  after the machining. Ratio
of specific heat = (specific heat of
pressure-sensitive adhesive sheet for  25 laser
processing) / (specific heat of work) (5) As the work,
various materials may be used, including sheet
material, circuit  board, semiconductor wafer, glass
substrate, ceramic substrate, metal substrate, light
emitting or receiving element substrate of
semiconductor laser, MEMS substrate, or  semiconductor
package. 30 The manufacturing method of laser
processed parts of the invention is  13 



characterized by using a pressure-sensitive adhesive
sheet for laser processing  (hereinafter called
pressure-sensitive adhesive sheet) having at least a
pressure-sensitive  adhesive layer provided on a base
material. This pressure-sensitive adhesive sheet has
the ratio of specific heat expressed in formula (5) of
1 or more. 5 Ablation is considered to have a
mechanism of inducing coulombic explosion  by exciting
electrons of atoms of the work by photons, and a
mechanism of  decomposing thermally. Therefore, by
using a pressure-sensitive adhesive sheet of  which
ratio of specific heat is 1 or more, the
pressure-sensitive adhesive sheet has a  smaller
effect of thermal mechanism than the work. This is
because if the specific heat 10 is large, the
temperature rise is suppressed if heat absorption is
greater. Hence, it is  harder to process the
pressure-sensitive adhesive sheet than the work. More
specifically, if the work is irradiated with laser
beam of more than the  irradiation intensity of the
threshold inducing ablation of the work, and within 2
times  of the irradiation intensity for forming a
through-hole in the work, the work is processed 15 by
laser but the pressure-sensitive adhesive sheet is
hardly processed. As the  pressure-sensitive adhesive
sheet is hardly processed as compared with the work,
generation of decomposition residue due to ablation of
pressure-sensitive adhesive sheet  can be decreased.
As a result, decomposition residue does not deposit
between the  work and the pressure-sensitive adhesive
sheet, and contamination of so-called reverse 20 side
of processing can be suppressed. Hence, a method of
manufacturing laser  processed parts easily and at
high production efficiency can be presented.  Further,
aftertreatment such as wet desmearing in order to
remove  decomposition residue can be omitted. In
addition, waste liquid treatment necessary in
aftertreatment can be also skipped, and it contributes
to reduction of environmental load.  25 Moreover,
since decomposition deposits can be decreased, a
higher power of laser beam  is enabled, and the
through-put can be enhanced. Besides, by using the
laser beam of wavelength in ultraviolet region or
laser  beam capable of absorbing the light in
ultraviolet region passing through multiple  photon
absorbing process, in the case of the work composed
of, for example, .30 macromolecular material, it is
possible to process by photochemical ablation without
14 



resort to thermal process. As a result, edge portions
are free from thermal damages,  and the cut sections
and openings can be machined more sharply, and the
machining  precision and reliability are enhanced..
Moreover, as compared with infrared laser  beam, local
focusing is possible, and wide cutting allowance is
not needed. Hence,  5 dicing is possible at a narrower
allowance than before. In a further aspect, the
manufacturing method of laser processed parts of the
invention is a manufacturing method of laser processed
parts characterized by using a  pressure-sensitive
adhesive sheet for laser processing, irradiating the
work with laser  beam of wavelength in ultraviolet
region or laser beam capable of absorbing the light in
10 ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, in which at least a pressure-sensitive
adhesive layer is provided on  a base material as the
pressure-sensitive adhesive sheet for laser
processing, using a  material of which transmissivity
in the absorption region of laser beam of 50% or more,
and this method comprises a step of adhering the
pressure-sensitive adhesive sheet for 15 laser
processing to the laser beam exit side of the work by
way of the pressure-sensitive  adhesive layer, a step
of processing the work by irradiating the work with
the laser  beam, and a step of peeling the
pressure-sensitive adhesive sheet for laser processing
from the work after the machining. As the work,
various materials may be used, including sheet
material, circuit  20 board, semiconductor wafer,
glass substrate, ceramic substrate, metal substrate,
light  emitting or receiving element substrate of
semiconductor laser, MEMS substrate, or  semiconductor
package. The. manufacturing method of laser processed
parts of the invention is  characterized by using a
pressure-sensitive adhesive sheet for laser processing
25 (hereinafter called pressure-sensitive adhesive
sheet) having at least a pressure-sensitive  adhesive
layer provided on a base material. This
pressure-sensitive adhesive sheet has  the
transmissivity to the laser beam of 50% or more. By
using the pressure-sensitive adhesive sheet having the
transmissivity of  50% or more, the amount of laser
energy accumulated per unit volume of 30
pressure-sensitive adhesive sheet is set smaller than
in the work. As a result, it is  15 



harder to process the pressure-sensitive adhesive
sheet than the work. If it is harder to process the
pressure-sensitive adhesive sheet than the work,
generation of decomposition residue due to ablation of
pressure-sensitive adhesive sheet  can be decreased.
As a result, decomposition residue does not deposit
between the 5 work and the pressure-sensitive adhesive
sheet, and contamination of so=called reverse  side of
processing can be suppressed. Hence, a method of
manufacturing laser  processed parts easily and at
high production efficiency can be presented. Further,
aftertreatment such as wet desmearing in order to
remove  decomposition residue can be omitted. In
addition, waste liquid treatment necessary in  10
aftertreatment can be also skipped, and it contributes
to reduction of environmental load. Moreover, since
decomposition deposits can be decreased, a higher
power of laser beam  is enabled, and the through-put
can be enhanced. Besides, by using the laser beam of
wavelength in ultraviolet region or laser  beam
capable of absorbing the light in ultraviolet region
passing through multiple 15 photon absorbing process,
in the case of the work composed of, for example,
macromolecular material, it is possible to process by
photochemical ablation without  resort to thermal
process. As a result, edge portions are free from
thermal damages,  and the cut sections and openings
can be machined more sharply, and the machining
precision and reliability are enhanced. Moreover, as
compared with infrared laser 20 beam, local focusing
is possible, and wide cutting allowance is not needed.
Hence,  dicing is possible at a narrower allowance
than before. In a further aspect, the manufacturing
method of laser processed parts of the  invention is a
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work made
of a 25 metal material with laser beam of wavelength
in ultraviolet region or laser beam capable  of
absorbing the light in ultraviolet region passing
through multiple photon absorbing  process, and
processing the work by ablation, in which at least a
pressure-sensitive  adhesive layer is provided on a
base material as the pressure-sensitive adhesive sheet
for  laser processing, using a material of which
absorption coefficient of laser beam of 30 wavelength
of 355 nrn is less than 20 cm 1, and this method
comprises a step of  16 



adhering the pressure-sensitive adhesive sheet for
laser processing to the laser beam exit  side of the
work by way of the pressure-sensitive adhesive layer,
a step of processing  the work by irradiating the work
with the laser beam of within 2 times of the
irradiation  intensity for forming a through-hole in
the work, at higher than the irradiation intensity 5
of threshold for inducing ablation of the work, and a
step of peeling the  pressure-sensitive adhesive sheet
for laser processing from the work after the
machining.  As the work, a semiconductor wafer or
metal substrate may be used. When the manufacturing
method of laser processed parts of the invention is
applied in the work made of metal material, the
pressure-sensitive adhesive sheet should  10 have an
absorption coefficient of laser beam of wavelength of
355 nm of less than 20 cm 1. The absorption
coefficient of the work made of metal material is
about 5 x 107  cm-1 in the laser beam of wavelength of
355 nm. That is, since the absorption  coefficient of
the pressure-sensitive adhesive sheet is smaller than
the absorption  coefficient of the work, it is harder
to process the pressure-sensitive adhesive sheet than
15 the work same as in the foregoing examples. In this
constitution, it is effective to  suppress presence of
decomposition residue from the pressure-sensitive
adhesive sheet  between the work and the
pressure-sensitive adhesive sheet, that is,
contamination of  the reverse side of machining.
Further, aftertreatment for removing decomposition
residue can be omitted, 20 and waste liquid treatment
necessary in aftertreatment can be also skipped. As a
result,  it contributes to reduction of environmental
load. Moreover, since decomposition  deposits can be
decreased, a higher power of laser beam is enabled,
and the through-put  can be enhanced. Besides, by
using the laser beam of wavelength in ultraviolet
region or laser  25 beam capable of absorbing the
light in ultraviolet region passing through multiple
photon absorbing process, as compared with infrared
laser beam, local focusing is  possible, and wide
cutting allowance is not needed. Hence, dicing is
possible at a  narrower allowance than before. In a
further aspect, the manufacturing method of laser
processed parts of the  30 invention is a
manufacturing method of laser processed parts
characterized by using a  17 



pressure-sensitive adhesive sheet for laser
processing, irradiating the work made of a  metal
material with laser beam of wavelength in ultraviolet
region or laser beam capable  of absorbing the light
in ultraviolet region passing through multiple photon
absorbing  process, and processing the work by
ablation, in which at least a pressure-sensitive 5
adhesive layer is provided on a base material as the
pressure-sensitive adhesive sheet for  laser
processing, using a material of which refractive index
is less than 1.53, and this  method comprises.a step
of adhering the pressure-sensitive adhesive sheet for
laser  processing to the laser beam exit side of the
work by way of the pressure-sensitive  adhesive layer,
a step of processing the work by. irradiating the work
with the laser 10 beam of within 2 times of the
irradiation intensity for forming a through-hole in
the  work, at higher than the irradiation intensity of
threshold for inducing ablation of the  work, and a
step of peeling the pressure-sensitive adhesive sheet
for laser processing  from the work after the
machining. As the work, a semiconductor wafer or metal
substrate may be used. 15 When the manufacturing
method of laser processed parts of the invention is
applied in the work made of metal material, the
pressure-sensitive adhesive sheet should  have a
refractive index of less than 1.53. The refractive
index of the work made of  metal material is about
more than 2 in its material. That is, since the
refractive index  of the pressure-sensitive adhesive
sheet is smaller than the refractive index of the
work, 20 it is harder to process the
pressure-sensitive adhesive sheet than the work same
as in the  foregoing examples. In this constitution,
it is effective to suppress presence of  decomposition
residue from the pressure-sensitive adhesive sheet
between the work and  the pressure-sensitive adhesive
sheet, that is, contamination of the reverse side of
machining. 25 Further, aftertreatment for removing
decomposition residue can be omitted, and waste liquid
treatment necessary in aftertreatment can be also
skipped. As a result,  it contributes to reduction of
environmental load. Moreover, since decomposition
deposits can be decreased, a higher power of laser
beam is enabled, and the through-put  can be enhanced.
30 Besides, by using the laser beam of wavelength in
ultraviolet region or laser  18 



beam capable of absorbing the light in ultraviolet
region passing through multiple  photon absorbing
process, as compared with infrared laser beam, local
focusing is  possible, and wide cutting allowance is
not needed. Hence, dicing is possible at a  narrower
allowance than before. 5 In a further aspect, the
manufacturing method of laser processed parts of the
invention is a manufacturing method of laser processed
parts characterized by using a  pressure-sensitive
adhesive sheet for laser processing, irradiating the
work made of a  metal material with laser beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the light in ultraviolet region passing
through multiple photon absorbing 10 process, and
processing the work by ablation, in which at least a
pressure-sensitive  adhesive layer is provided on a
base material as the pressure-sensitive adhesive sheet
for  laser processing, using a material of which
density is less than 1.1 g/cm3, with the ratio  of
density expressed in formula (2) being less than 1 and
this method comprises a step  of adhering the
pressure-sensitive adhesive sheet for laser processing
to the laser beam 15 exit side of the work by way of
the pressure-sensitive adhesive layer, a step of
processing the work by irradiating the work with the
laser beam of within 2 times of the  irradiation
intensity for forming a through-hole in the work, at
higher than the  irradiation intensity of threshold
for inducing ablation of the work, and a step of
peeling  the pressure-sensitive adhesive sheet for
laser processing from the work after the 20 machining.
Ratio of density = (density of pressure-sensitive
adhesive sheet for laser  processing) / (density of
the work) (2) As the work, a semiconductor wafer or
metal substrate may be used. When the manufacturing
method of laser processed parts of the invention is 25
applied in the work made of metal material, the
pressure-sensitive adhesive sheet should  have a
density of less than 1.1 g/cm3 and a ratio of density
of less than 1. By laser  ablation using such
pressure-sensitive adhesive sheet, it is harder to
process the  pressure-sensitive adhesive sheet than
the work. In this constitution, it is effective to
decrease generation of decomposition residue of the
pressure-sensitive adhesive sheet 30 by ablation, and
contamination of the reverse side of machining can be
suppressed. As  19 



a result, a method of manufacturing laser processed
parts easily and at high production  efficiency can be
presented. Further, aftertreatment for removing
decomposition residue can be omitted, and waste liquid
treatment necessary in aftertreatment can be also
skipped. As a result,  5 it contributes to reduction
of environmental load. Moreover, since decomposition
deposits can be decreased, a higher power of laser
beam is enabled, and the through-put  can be enhanced.
Besides, by using the laser beam of wavelength in
ultraviolet region or laser  beam capable of absorbing
the light in ultraviolet region passing through
multiple 10 photon absorbing process, as compared with
infrared laser beam, local focusing is  possible, and
wide cutting allowance is not needed. Hence, dicing is
possible at a  narrower allowance than before. In a
further aspect, the manufacturing method of laser
processed parts of the  invention is a manufacturing
method of laser processed parts characterized by using
a  15 pressure-sensitive adhesive sheet for laser
processing, irradiating the work made of a metal
material with laser beam of wavelength in ultraviolet
region or laser beam capable  of absorbing the light
in ultraviolet region passing through multiple photon
absorbing  process, and processing the work by
ablation, in which at least a pressure-sensitive
adhesive layer is provided on a base material as the
pressure-sensitive adhesive sheet for 20 laser
processing, using a material of which tensile strength
is less than 100 MPa, and  this method comprises a
step of adhering the pressure-sensitive adhesive sheet
for laser  processing to the laser bean exit side of
the work by way of the pressure-sensitive  adhesive
layer, a step of processing the work by irradiating
the work with the laser  beam of within 2 times of the
irradiation intensity for forming a through-hole in
the 25 work, at higher than the irradiation intensity
of threshold for inducing ablation of the  work, and a
step of peeling the pressure-sensitive adhesive sheet
for laser processing  from the work after the
machining. As the work, a semiconductor wafer or metal
substrate may be used. When the manufacturing method
of laser processed parts of the invention is 30
applied in the work made of metal material, the
pressure-sensitive adhesive sheet should  20 



have a tensile strength of less than 100 MPa. A
general metal material has a tensile  strength of 100
MPa or less, by using the pressure-sensitive adhesive
sheet having a  tensile strength of less than 100 MPa,
and selecting so that the tensile strength ratio may
be less than 1, same as in the foregoing examples, it
is harder to process the 5 pressure-sensitive adhesive
sheet than the work. In this constitution, it is
effective to  suppress presence of decomposition
residue from the pressure-sensitive adhesive sheet
between the work and the pressure-sensitive adhesive
sheet, that is, contamination of  the reverse side of
machining. Further, aftertreatment for removing
decomposition residue can be omitted, 10 and waste
liquid treatment necessary in aftertreatment can be
also skipped. As a result,  it contributes to
reduction of environmental load. Moreover, since
decomposition  deposits can be decreased, a higher
power of laser beam is enabled, and the through-put
can be enhanced. Besides, by using the laser beam of
wavelength in ultraviolet region or laser  15 beam
capable of absorbing the light in ultraviolet region
passing through multiple  photon absorbing process, as
compared with infrared laser beam, local focusing is
possible, and wide cutting allowance is not needed.
Hence, dicing is possible at a  narrower allowance
than before. In a further aspect, the manufacturing
method of laser processed parts of the  20 invention
is a manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser  beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, in which at least a pressure-sensitive
adhesive layer is provided on 25 a base material as
the pressure-sensitive adhesive sheet for laser
processing, using a  material of which minimum value
of group parameter of coupling energy of carbon  atoms
composing the base material and directly coupling
atoms is 800 kJ/mol or more,  and this method
comprises a step of adhering the pressure-sensitive
adhesive sheet for  laser processing to the laser beam
exit side of the work by way of the pressure-sensitive
30 adhesive layer, a step of processing the work by
irradiating the work with the laser  21 



beam of within 2 times of the irradiation intensity
for forming a through-hole in the  work, at higher
than the irradiation intensity of threshold for
inducing ablation of the  work, and a step of peeling
the pressure-sensitive adhesive sheet for laser
processing  from the work after the machining. 5 As
the work, various materials may be used, including
circuit board, glass  substrate, ceramic substrate,
semiconductor wafer, metal substrate, light emitting
or  receiving element substrate of semiconductor
laser, MEMS substrate, or semiconductor  package. When
the manufacturing method of laser processed parts of
the invention is  10 applied in the work made of metal
material, for example, the pressure-sensitive
adhesive sheet should have a total coupling energy of
800 kJ/mol or more. In the work  made of metal
material, the total coupling energy is less than 800
kJ/mol. That is,  since the total coupling energy of
the pressure-sensitive adhesive sheet is larger than
the  total coupling energy of the work, same as in the
foregoing examples, it is harder to 15 process the
pressure-sensitive adhesive sheet than the work. In
this constitution, it is  effective to suppress
presence of decomposition residue from the
pressure-sensitive  adhesive sheet between the work
and the pressure-sensitive adhesive sheet, that is,
contamination of the reverse side of machining.
Further, aftertreatment for removing decomposition
residue can be omitted, 20 and waste liquid treatment
necessary in aftertreatment can be also skipped. As a
result,  it contributes to reduction of environmental
load. Moreover, since decomposition  deposits can be
decreased, a higher power of laser beam is enabled,
and the through-put  can be enhanced. Besides, by
using the laser beam of wavelength in ultraviolet
region, as  25 compared with infrared laser beam,
local focusing is possible, and wide cutting
allowance is not needed. Hence, dicing is possible at
a narrower allowance than  before. The step of
processing the work includes a step of cutting or
drilling the work.  In the manufacturing method of
laser processed parts of the invention, as 30
mentioned above, the pressure-sensitive adhesive sheet
includes a pressure-sensitive  22 



adhesive layer for adhering and fixing the work..
Therefore, if the specified region of  the work is cut
off at once, for example, the work (cut piece) is
adhered and fixed to the  pressure-sensitive adhesive
layer. Hence, dropping of the work can be prevented,
and  handling is improved. Further, a technique of
leaving part of the working area to 5 prevent from
dropping is not needed. The pressure-sensitive
adhesive sheet for laser processing of the invention
is  used in the manufacturing method of laser
processed parts. The manufacturing method of laser
processed parts of the invention is a
pressure-sensitive adhesive sheet for laser
processing, irradiating the work with laser 10 beam of
wavelength in ultraviolet region, and processing the
work by ablation, in which  the pressure-sensitive
adhesive sheet for laser processing is that at least a
pressure-sensitive adhesive layer is provided on a
base material, and ratio of etching  (etching rate/
energy fluence) of the base material is 0.4
[(.tm/pulse)/(J/cm)] or less. The pressure-sensitive
adhesive sheet for laser processing is used in order
to  15 carry out laminating to the adsorption stage
side (laser beam exit side) of a processed  thing and
to carry out support fixation of the processed
products (laser processing  products) at each process
of the time of processing, and after that, before
carrying out  the laser processing of the processed
thing by absorption-purple outside ABURESHON  of laser
light. 20 The ratio of etching which is the value
which broke the etching rate (m/pulse)  of basis
material by the energy fluence (J/cm2) of the laser to
be used shows the  processability by laser beam of
basis material, and shows what is hard to etch, so
that  this ratio of etching is small (it is hard to be
processed). In this invention, when the ratio of
etching uses 0.4 or less basis material,  25 etching
of basis material can be controlled effectively and
contamination of the  processed thing surface by the
decomposition thing of basis material or an adsorption
board can be prevented. Herein, the ratio of etching
is preferred to be 0.2 or less, or more preferably 0.1
or less. If the ratio of etching is 0.4 or more, it is
in the tendency for etching of basis  30 material to
become easy to advance. Therefore, there is a
possibility that the 23 



decomposition products of the adsorption board formed
on the decomposition products  produced by etching of
basis material or the adsorption stage etc. may enter
into the  interface portion of the pressure-sensitive
adhesive sheet and the processed products,  and may
pollute the processed thing surface. When the
processed products surface is 5 polluted with the
decomposition products, after carrying out the laser
processing of the  processed products, about the
pressure-sensitive adhesive sheet, exfoliating from a
processed thing becomes difficult, the decomposition
thing removal by post-processing  becomes difficult,
or it is in the tendency for the processing accuracy
of the processed  products to fall. 10 As for said
pressure-sensitive adhesive sheet for laser
processing, a  pressure-sensitive adhesive layer is
prepared at least on basis material. By giving
adhesiveness, it not only can fully carry out support
fixation of the processed products,  but since the
adhesion of the interface of the pressure-sensitive
adhesive sheet and the  processed products can be
raised, it becomes possible to be able to control
invasion to 15 the interface of a decomposition thing
and to, control contamination of the processed  thing
surface by the decomposition thing as a result. In
this invention, as for the base material, it is
preferable that it is polyolefin  resin,
polynorbornene resin, polyurethane resin or
polyalkyleneglycol resin. As for the  polyolefin
resin, it is preferable that it is polyethylene. And
said a functional group of 20 the side chain of the
polyolefin resin has connected with the main chain by
methylene  combination or eter combination.It becomes
easy to adjust the ratio of etching of basis  material
by using said material as a formation material of
basis material to 0.4 or less. The manufacturing
method of laser processed parts of the invention is
the  manufacturing method of laser processed parts of
the invention is a manufacturing  25 method of laser
processed parts characterized by using a
pressure-sensitive adhesive sheet parts in any one of
claims 19 to 26 for laser processing, wherein a step
(1) of  adhering the pressure-sensitive adhesive sheet
for laser processing to the laser beam exit  side of
the work by way of the pressure-sensitive adhesive
layer, a step (2) of  processing the work by
irradiating the work with a laser beam, and a step (3)
of 30 peeling the pressure-sensitive adhesive sheet
for laser processing from the work after  24 



the machining. As the work, various materials may be
used, including sheet material, circuit  board,
semiconductor wafer, glass substrate, ceramic
substrate, metal substrate, light  emitting or
receiving element substrate of semiconductor laser,
MEMS substrate, or 5 semiconductor package. The step
of processing the work includes a step of cutting or
drilling the work.  BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a schematic diagram explaining laser
processing. of the work  according to an exemplary
embodiment of the invention. Fig. 2 is a schematic
sectional view explaining laser processing according
to  the exemplary embodiment. Fig. 3 is a schematic
diagram explaining other laser processing of the work
15 according to the exemplary embodiment. Fig. 4 is a
schematic diagram showing an example of dicing method
of  semiconductor wafer. BEST MODE FOR CARRYING OUT
THE INVENTION  20 (First Exemplary Embodiment)
[Pressure-sensitive adhesive sheet] . First of all,
the pressure-sensitive adhesive sheet used in the
first exemplary  embodiment of the invention is
explained. In the exemplary embodiment, the
pressure-sensitive adhesive sheet is used when
processing the work by ablation using 25 laser beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the  light in ultraviolet region passing
through multiple photon absorbing process. It is
composed of at least a base material and a
pressure-sensitive adhesive layer disposed  thereon
(the detail of the base material and adhesive layer is
described later). More  specifically, the
pressure-sensitive adhesive sheet used in the
exemplary embodiment 30 includes seven modes,
pressure-sensitive adhesives sheet A to G, as
described below.  25 (Pressure-sensitive adhesive
sheet A) Pressure-sensitive adhesive sheet A, when
irradiated with a laser beam of  within 2 times of the
irradiation intensity for forming a through-hole in
the work, at  



higher than the irradiation intensity of threshold for
inducing ablation of the work, 5 should have such
physical properties that the ratio of light absorption
coefficient  expressed in formula (1) is less than 1.
Ratio of light absorption coefficient = (absorption
coefficient of  pressure-sensitive adhesive sheet A
for laser processing in light of wavelength of 355
nm) / (absorption coefficient of work in light of
wavelength of 355 nm) (1) 10 Ratio of light absorption
coefficient is an important parameter for difference
in  processability between the pressure-sensitive
adhesive sheet A and the work. The  reason is as
follows. That is, generally, when an absorption
coefficient of a certain  solid matter is small, it
means that this solid matter can absorb less energy.
On the  other hand, light absorption in solid matter
occurs in light invasion length (effective 15 distance
from solid surface (1/absorption coefficient)). When
the absorption  coefficient is small, the light
invasion length is long, and the amount of heat
accumulated per volume of solid matter is small. In
other words, this solid matter is  less likely to be
processed by laser beam. Therefore, when the ratio of
absorption  coefficient is less than 1, it means that
the pressure-sensitive adhesive sheet A is less 20
likely to be processed than the work. From this
viewpoint, the pressure-sensitive  adhesive sheet A in
this exemplary embodiment is useful for laser
processing. Herein, the ratio of absorption
coefficient is preferred to be 0.9 or less, or more
preferably 0.8 or less. If the ratio of absorption
coefficient is 1 or more, the  pressure-sensitive
adhesive sheet is cut or drilled before the work is
processed. As a 25 result, the decomposition products
from the pressure-sensitive adhesive sheet may be
formed between the work and the pressure-sensitive
adhesive sheet and the reverse side  of machining may
be contaminated. In this exemplary embodiment, since
the ratio of  absorption coefficient is less than 1,
such problems will not take place. (Pressure-sensitive
adhesive sheet B) 30 Pressure-sensitive adhesive sheet
B, when irradiated with a laser beam of  26 within 2
times of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work,  should have such physical
properties that the refractive index of the base
material is  



smaller than the refractive index of the work. 5
Refractive index is an important parameter for
difference in processability  between the
pressure-sensitive adhesive sheet B and the work. The
reason is as  follows. That is, generally, when a
refractive index of a certain solid matter is small,
it.  means that the deceleration degree of the speed
of laser light propagating through this  solid matter
is small. On the other hand, since laser ablation is
derived from electron 10 excitation by photon
absorption, if the propagating speed of laser beam in
the solid  matter is fast, electron excitation is less
likely to occur. In other words, this solid  matter is
less likely to be processed by laser beam. Therefore,
when the refractive  index of the base material is
smaller than the refractive index of the work, the
pressure-sensitive adhesive sheet B is less likely to
be processed than the work. From  15 this viewpoint,
the pressure-sensitive adhesive sheet B in this
exemplary embodiment is  useful for laser processing.
If the refractive index of the base material is larger
than the refractive index of  the work, the
pressure-sensitive adhesive sheet is cut or drilled
before the work is  processed. As a result, the
decomposition products from the pressure-sensitive 20
adhesive sheet may be formed between the work and the
pressure-sensitive adhesive  sheet and the reverse
side of machining may be contaminated. In this
exemplary  embodiment, having properties as stated
herein, such problems will not take place.
(Pressure-sensitive adhesive sheet C)
Pressure-sensitive adhesive sheet C, when irradiated
with a laser beam of  25 within 2 times of the
irradiation intensity for forming a through-hole in
the work, at  higher than the irradiation intensity of
threshold for inducing ablation of the work,  should
have such physical properties that the ratio of
density expressed in formula (2) is less than 1. Ratio
of density = (density of pressure-sensitive adhesive
sheet C for laser  30 processing) / (density of work)
(2) 27 Ratio of density is an important parameter for
difference in processability  between the
pressure-sensitive adhesive sheet C and the work. The
reason is as  follows. That is, generally, when a
density of a certain solid matter is small, the  



packing rate of molecules (that is, filling rate per
unit volume) is low, and probability of 5 laser beam
colliding against atoms per unit irradiation area is
low. On the other hand,  in the case of photochemical
ablation, molecular coupling is segmented by
excitation of  electrons by photon absorption by
ablation (for example, if the work is a macromolecular
material). Hence, when the density is small, the
photon absorption  sectional area is small, and the
solid matter is less likely to be processed by laser
beam.  10 Therefore, when the ratio of density is less
than 1, it means that the pressure-sensitive adhesive
sheet C is less likely to be processed than the work.
From this viewpoint, the  pressure-sensitive adhesive
sheet C in this exemplary embodiment is useful for
laser  processing. Herein, the ratio of density is
preferred to be less than 0.8, or more preferably  15
less than 0.6. If the ratio of density is 1 or more,
the pressure-sensitive adhesive sheet  is cut or
drilled before the work is processed. As a result, the
decomposition products  from the pressure-sensitive
adhesive sheet may be formed between the work and the
pressure-sensitive adhesive sheet and the reverse side
of machining may be  contaminated. In this exemplary
embodiment, since the ratio of density is less than 1,
20 such problems will not take place.
(Pressure-sensitive adhesive sheet D)
Pressure-sensitive adhesive sheet D, when irradiated
with a laser beam of  within 2 times of the
irradiation intensity for forming a through-hole in
the work, at  higher than the irradiation intensity of
threshold for inducing ablation of the work, 25 should
have such physical properties that the ratio of
tensile strength expressed in  formula (3) is less
than 1. Ratio of tensile strength = (tensile strength
of pressure-sensitive adhesive sheet  D for laser
processing) / (tensile strength of work) (3) Ratio of
tensile strength is an important parameter for
difference in 30 processability between the
pressure-sensitive adhesive sheet D and the work. The
28 reason is not clear, but a material of small
tensile strength, such as hydrocarbon polymer,  has a
high flexibility. Such structure seems to alleviate
energy if irradiated with laser  beam to show
difficulty in processing. Therefore, when the ratio of
tensile strength is  



less than 1, the pressure-sensitive adhesive sheet D
is less likely to be processed than 5 the work, and
seems to be useful for laser processing. Herein, the
ratio of tensile strength is preferred to be 0.9 or
less, or more  preferably 0.8 or less. If the ratio of
tensile strength is I or more, the  pressure-sensitive
adhesive sheet is cut or drilled before the work is
processed. As a  result, the decomposition products
from the pressure-sensitive adhesive sheet may be 10
formed between the work and the pressure-sensitive
adhesive sheet and the reverse side  of machining may
be contaminated. In this exemplary embodiment, since
the ratio of  tensile strength is less than 1, such
problems will not take place. (Pressure-sensitive
adhesive sheet E) Pressure-sensitive adhesive sheet E,
when irradiated with a laser beam of  15 within 2
times of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work,  should have such physical
properties that the ratio of total coupling energy
expressed in  formula (4) is 1 or more. Ratio of total
coupling energy = (total coupling energy ratio = total
coupling  20 energy A of minimum value out of the
total of coupling energy of one carbon atom in  the
resin component composing the base material and other
atom coupling to this  carbon atom / total coupling
energy B of minimum value out of the total of coupling
energy of one carbon atom in the material component
composing the work to be used  and other atom coupling
to this carbon atom) (4) 25 The value (group
parameter) of the total coupling energy A is cited
from the  reference document (Cox, J. D. and Pilcher,
G., "Thermochemistry of organic and  organometallic
compounds," Academic Press, New York, 1970). Ratio of
coupling  energy is an important parameter for
difference in processability between the
pressure-sensitive adhesive sheet E and the work. The
reason is as follows. That is, 30 when the photon
energy of laser beam of wavelength in ultraviolet
region exceeds the  29 coupling energy in polymer
molecule, this photon energy seems to be a sufficient
energy for segmenting the coupling. The present
inventors have discovered a  correlative relation
between the weakest coupling energy in molecule and
ablation  



phenomenon. The reason is not clear, but it seems that
probability of segmenting 5 coupling between atoms is
lowered if the strong coupling energy portion is
provided  with energy by laser beam, and that the
threshold of laser beam inducing ablation is
heightened, thereby decreasing the chance of ablation.
Specifically, when the  minimum value of group
parameter is large, the solid matter seems to be less
likely to  be processed by laser beam. Hence, if the
coupling energy ratio is 1 or more, the 10
pressure-sensitive adhesive sheet E is lower in
processability than the work. From this  viewpoint,
the pressure-sensitive adhesive sheet E of the
exemplary embodiment seems  to be useful for laser
processing. Herein, the ratio of total coupling energy
is preferred to be 1.2 or more, or  more preferably
1.5 or more. If the ratio of total coupling energy is
less than 1, the  15 pressure-sensitive adhesive sheet
is cut or drilled before the work is processed. As a
result, the decomposition products from the
pressure-sensitive adhesive sheet may be  formed
between the work and the pressure-sensitive adhesive
sheet and the reverse side  of machining may be
contaminated. In this exemplary embodiment, since the
ratio of  total coupling energy is 1 or more, such
problems will not take place. 20 (Pressure-sensitive
adhesive sheet F) Pressure-sensitive adhesive sheet F,
when irradiated with a laser beam of  within 2 times
of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work,  should have such physical
properties that the ratio of specific heat expressed
in formula  25 (5) is 1 or more. Ratio of specific
heat = (specific heat of pressure-sensitive adhesive
sheet F for  laser processing) / (specific heat of
work) (5) Ratio of specific heat is an important
parameter for difference in processability  between
the pressure-sensitive adhesive sheet F and the work.
The reason is as 30 follows. That is, when a specific
heat of a certain solid matter is large, it means that
30 the temperature rise is small if the solid matter
absorbs heat. On the other hand,  ablation is
considered to have a mechanism of inducing coulombic
explosion by  exciting electrons of atoms of the work
by photons, and a mechanism of decomposing 



thermally. Therefore, if the specific heat is large,
the effect of the latter thermal  5 mechanism is
small. Hence, by setting the ratio of specific heat at
1 or more, the  processability of the
pressure-sensitive adhesive sheet F can be set lower
than that of the work. Therefore, the
pressure-sensitive adhesive sheet F of the invention
seems to be  useful for laser processing. Herein, the
ratio of specific heat is preferred to be 1.2 or more,
or more 10 preferably 1.5 or more. If the ratio of
specific heat is less than 1, the pressure-sensitive
adhesive sheet is cut or drilled before the work is
processed. As a result, the  decomposition products
from the pressure-sensitive adhesive sheet may be
formed  between the work and the pressure-sensitive
adhesive sheet and the reverse side of  machining may
be contaminated. In the exemplary embodiment, since
the ratio of 15 specific heat is I or more, such
problems will not take place.  (Pressure-sensitive
adhesive sheet G) Pressure-sensitive adhesive sheet G,
when irradiated with a laser beam of  within 2 times
of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work,  20 should have such physical
properties that the light transmissivity of the
pressure-sensitive adhesive sheet is 50% or more.
Light transmissivity is an important parameter for
difference in processability  between the
pressure-sensitive adhesive sheet G and the work. The
reason is as  follows. That is, when a light
transmissivity of a certain solid matter is large, it
means 25 that the energy absorption by the solid
matter is small. When the energy absorption is  small,
the amount of heat accumulated per unit volume of the
solid matter is small.  That is, the solid matter is
less likely to be processed by laser beam. Hence, when
the  light transmissivity is 50% or more, it means
that the pressure-sensitive adhesive sheet  G is less
likely to be processed than the work. From this
viewpoint, the 30 pressure-sensitive adhesive sheet G
of the exemplary embodiment seems to be useful  31 for
laser processing. Herein, the light transmissivity is
preferred to be 70% or more, or more  preferably 90%
or more. If the light transmissivity is less than 50%,
the  



pressure-sensitive adhesive sheet is cut or drilled
together with the. work. Asa result, 5 the
decomposition products from the pressure-sensitive.
adhesive sheet may be formed  between the work and the
pressure-sensitive adhesive sheet and the reverse side
of  machining may be contaminated due to residue of
decomposition products derived from  the adsorption
plate in the processing apparatus. It also involves a
problem of  dropping of the work. In the exemplary
embodiment, since the light transmissivity is 10 50%
or more, such problems will not take place.
(Pressure-sensitive adhesive sheet H)
Pressure-sensitive adhesive sheet H should have such
physical properties that  the ratio of etching
(etching rate/ energy fluence) of the base material is
0.4  [(gm/pulse)/(J/cm2)] or less. 15 Ratio of etching
is a parameter for processability by laser beam, and
it is shown  that it is hard to etch, so that the
ratio of etching is small. The ratio of etching is the
value which broke the etching rate (m/pulse) of basis
material by the energy fluence  (J/cm2) of the laser
to be used. In this invention, when the ratio of
etching uses 0.4 or less basis material,  20 etching
of basis material can be controlled effectively and
contamination of the  processed thing surface by the
decomposition products from basis material or an
adsorption board can be prevented. Herein, the ratio
of etching is preferred to be 0.2 or less, or more
preferably 0.1  or less. If the ratio of etching is
0.4 or more, it is in the tendency for etching of
basis  25 material to become easy to advance.
Therefore, there is a possibility that the
decomposition products of the adsorption board formed
on the decomposition products  produced by etching of
basis material or the adsorption stage etc. may enter
into the  interface portion of the pressure-sensitive
adhesive sheet and the processed products,  and may
pollute the processed thing surface. When the
processed products surface is 30 polluted with the
decomposition products, after carrying out the laser
processing of the  32 processed products, about the
pressure-sensitive adhesive sheet, exfoliating from a
processed thing becomes difficult, the decomposition
thing removal by post-processing  becomes difficult,
or it is in the tendency for the processing accuracy
of the processed  



products to fall. 5 The base material used in the
pressure-sensitive adhesive sheets A to G  includes
polyester, olefin derivative resins, and other plastic
films and sheets, but is not  limited to them alone.
Specific examples are sheets composed of low density
polyethylene, straight-chain low density polyethylene,
high density polyethylene, drawn  polypropylene,
undrawn polypropylene, ethylene-propylene copolymer,
ethylene-vinyl 10 acetate copolymer,
ethylene-(meth)acrylic acid copolymer, ethylene-ester
(meth)acrylate copolymer, polyethylene terephthalate,
polyethylene naphthalate,  polystyrene, polycarbonate,
polyimide, ionomer, fluoroplastic, and others. The
base material used in the pressure-sensitive adhesive
sheets H include  polyethylene terephthalate;
polyethylene naphthalate; polystyrene; polycarbonate;
15 polyimide; (meth)acrylic polymer; polyurethane
resin; polynorbornene resin; polyalkyleneglycol resin
such as polyethyleneglycol and
polytetramethyleneglycol;  silicone resin;
polyolephine resin such as polyethylene,
polypropylene, polybutadiene,  polyvinyl alcohol and
polymethylpentene, but is not limited to them alone.
Among the above mentioned examples the polyolephine
resin is preferable,  20 and it is preferable to use
especially linear saturated hydrocarbon resin. The
ratio of  etching of the polyethylene that does not
have a functional group to a side chain is very
small, and especially the processability by laser beam
is low. Therefore, generating of a  polyethylene
decomposition thing can be suppressed effectively.
Even if the polyolephine resin has a functional group
to the side chain, when  25 the functional group of a
side chain has connected with the main chain by
methylene  combination (-CH2-) or ether combination
(-0-), compared with cases, such as polypropylene,
polystyrene, etc. which side chain functional groups,
such as a methyl  group and a phenyl group, have
connected with the main chain directly, the ratio of
etching is small and its processability by laser beam
is low. Therefore, generating of a 30 polyethylene
decomposition thing can be suppressed. Although the
reason is not clear,  33 methylene combination and
ether combination can hold the distance of the main
chain  and a side chain to some extent as a spacer,
and its distance, and the thermal relief  nature of
polymer and motility of polymer are considered to be
related to laser  



processing nature. 5 A polyolephin resin which the
functional group of a side chain has connected  with
the main chain by methylene combination or ether
combination, the  polymethylpentene, an
ethylene-acetic acid vinyl copolymer, polyvinyl
acetate,  polyvinyl alcohol, etc. are mentioned.
Moreover, by using polyurethane resin, polynorbornene
resin, or polyalkylene  10 glychol resin as basis
material, the ratio of etching can be made small and
generating of  the decomposition thing of basis
material can be controlled. Although the reason is
not clear, polyurethane resin and polynorbornene resin
are amorphous resin, and  polyalkylene glychol resin
has ether combination to the main chain, and is
considered  that this amorphia and ether combination
are related to laser processing nature. 15 The bas
material may be a single layer or plural layers if
processable on the  whole. Various shapes such as
membrane and mesh may be selected. Thickness of  base
material may be selected properly within a range not
spoiling handling and  working efficiency in each
process such as adhesion with the work, cutting of the
work,  peeling of cut pieces or recovery. Usually, it
is about 500 m or less, preferably about 20 3 to 300
m, or more preferably 5 to 260 m. The surface of the
base material may be  treated by common process for
enhancing adhesion or tightness with the adjacent
layer  such as adsorption stage. Such surface
treatment includes chromate treatment, ozone
exposure, flame exposure, high voltage electric
impulse exposure, ionizing radiation  treatment, other
chemical and physical treatment, and coating treatment
by undercoat 25 paint (such as tacky substance as
mentioned later). When using the pressure-sensitive
adhesive sheet G, meanwhile, the base  material is not
particularly required to have cutting performance for
cutting means such  as cutter used in cutting of the
work. The base material must be composed of a
material capable of passing more than a specified
energy ray, and its transmissivity is .30 usually
preferred to be 50% or more, or more preferably 85% or
more, though variable  34 depending on the output of
laser ray or spot irradiation time. In the exemplary
embodiment, the pressure-sensitive adhesive layer is
composed of acrylic or rubber pressure-sensitive
adhesive. The acrylic  



pressure-sensitive adhesive includes, for example,
polymer of alkyl ester of 5 (meth)acrylate, and
acrylic polymer such as copolymer of alkyl ester of
(meth)acrylate  copolymerized with copolymerizing
monomer for the purpose of improving, as required,
adhesion, aggregation, or heat resistance. Herein, the
alkyl ester of (meth)acrylate refers to ester acrylate
and/or ester  methacrylate, and (meth) in the
invention is meant all the same. Examples are 10
polymers of methyl radical and ethyl radical, propyl
radical and isopropyl radical,  n-butyl radical and
t-butyl radical, isobutyl radical and amyl radical,
isoamyl radical  and hexyl radical, heptyl radical and
cyclohexyl radical, 2-ethyl hexyl radical and octyl
radical, isooctyl radical and nonyl radical, isononyl
radical and decyl radical, isodecyl  radical and
undecyl radical, lauryl radical and tridecyl radical,
tetradecyl radical and 15 stearyl radical, octadecyl
radical and dodecyl radical, and others comprising one
type or  two or more types of (meth)acrylic acid
having 30 carbon atoms or less and 4 to 18
straight-chain or branch alkyl radicals. Other
monomers capable of forming such polymers include, for
example,  acrylic acid and methacrylic acid,
carboxyethylacrylate and carboxypentylacrylate,  20
itaconic acid and maleic acid, fumaric acid and
crotonic acid or other monomer containing carboxyl
radical, maleic anhydride and itaconic anhydride or
other monomer  of acid anhydride, (meth)acrylic acid
2-hydroxyl ethyl and (meth)acrylic acid  2-hydroxyl
propyl, (meth)acrylic acid 4-hydroxyl butyl and
(meth)acrylic acid  6-hydroxyihexyl, (meth)acrylic
acid 8-hydroxyoctyl and (meth)acrylic acid 10-hydroxyl
25 decyl, (meth)acrylic acid 12-hydroxylauryl and
(4-hydroxymethyl  cyclohexyl)-methylacrylate or other
monomer containing hydroxyl radical, styrene  sulfonic
acid and acrylic sulfonic acid, 2-(meth)acrylic
amide-2-methyl propane  sulfonic acid and
(meth)acrylic amide propane sulfonic acid, sulfopropyl
(meth)acrylate  and (meth)acryloyl oxynaphthalene
sulfonic acid or other monomer containing sulfonic 30
acid radical, 2-hydroxy ethyl acryloyl phosphate or
other monomer containing  35 phosphoric acid radical,
(meth)acrylic amide, (meth)acrylic acid
N-hydroxymethyl  amide, (meth)acrylic acid alkyl
aminoalkyl ester (for example, dimethyl aminoethyl
methacrylate), t-butyl aminoethyl methacrylate, etc.),
N-vinyl pyrrolidone, acryloyl  



morphorine, vinyl acetate, styrene, acrylonitrile,
etc. 5 In addition, for the purpose of crosslinking of
acrylic polymer or the like,  multifunctional monomers
and the like may be added as required as monomer
component for copolymerization. Examples of such
monomer include hexane diol  di(meth)acrylate and
(poly)ethylene glycol di(meth)acrylate,
(poly)propylene glycol  di(meth)acrylate and neopentyl
glycol di(meth)acrylate, pentaerythritol
di(meth)acrylate 10 and trimethylol propane
tri(meth)acrylate, pentaerythritol
hexatri(meth)acrylate and  dipentaerythritol
hexa(meth)acrylate, epoxy acrylate and polyester
acrylate, urethane  acrylate, and others. One type or
two or more types of multifunctional monomer may  be
used. The amount of use is preferably 30 wt.% or less
of the total monomer from  the viewpoint of adhesive
characteristics or the like, especially preferably 20
wt.% or 15 less. The acrylic polymer may have
photopolymerizable carbon-carbon double bond in its
molecule. Aside from these components, known additives
may be also contained,  such as adhesion aid,
antiaging agent, filler, or coloring matter. An
acrylic polymer  can be prepared by any appropriate
method such as solution polymerization method,
emulsification polymerization method, fluid
polymerization method or suspension 20 polymerization
method by using monomer of one or two or more monomer
components. polymerization initiator include peroxide
such as hydrogen peroxide, benzoyl  peroxide,
t-butylperoxide. Although using independently is
desirable, it can also be  used as a redox system
polymerization initiator combining a reducing agent.
The 25 reducing agent, for example, include ionization
salt such as sulfite salt, bisulfite, iron,  copper,
cobalt salt; amine such as triethanolamine; reducing
sugar such as aldose,  ketose. Moreover, an azo
compound is also a desirable polymerization initiator.
The  azo compound include
2,2'-azobis-2-methylpropioamidinate,
2,2'-azobis-2,4'dimethylvaleronitrile,
2,2'-azobis-N,N'-dimethyleneisobutylamidinate, 30
2,2'-azobisisobutylonitrile,
2,2'-azobis-2-methtyle-N-(2-hydroxyethyl)propionamide.
36 Moreover, it is also possible to use two or more
sorts of polymerization initiator, using  them
together.Usually Reaction temperature is about 50 to
85 C, and reaction time is  about I to 8 hour.
Moreover, in the above mentioned manufacturing
process, a 



solution polymerization method is preferable. As a
solvent of (meth) acrylic polymer,  5 polar solvents,
such as ethyl acetate and toluene, are used. The
acrylic polymer is preferred to be suppressed in the
content of low  molecular weight substance from the
viewpoint of prevention of contamination on the  work,
and the number-average molecular weight of the acrylic
polymer is preferably  300,000 or more, or more
preferably 400,000 to s3,000,000. 10 Since the number
average molecular weight of the (meth) acrylic polyme
r which is base polymer is raised, a cross-linking
agent can also be suitably add  ed to the
above-mentioned pressure-sensitive adhesive layer. The
cross-linking agent includes polyisocyanate compound,
epoxy c, aziridine azir  idine, melamine resin, urea
resin, anhydrous compound, polyamine, carboxylic pol
15 ymer. When using the cross-linking agent, the
amount used takes into considera  tion that peel
adhesion does not fall too much. The content of
cross-linking agent is preferred to be 5 to 500 parts
by weight i  n 100 parts by weight of base polymer,
especially preferably 0.01 to 5 parts by  weight. The
pressure-sensitive adhesive agent which forms the
pressure-sensitiv 20 e adhesive layer can be made to
contain additive agents of common use, such a  s
various kinds of well-known adhesion grant agents, an
antioxidant, a filler and  colorant, conventionally
besides the above-mentioned ingredient as occasion dem
ands. To prevent separation of chip when cutting and
improve peeling property from  25 the chip when
peeling, the adhesive is preferred to be radiation
curing type adhesive  which is cured by ultraviolet
ray or electron ray. When using a radiation curing
type  adhesive, since the pressure-sensitive adhesive
layer is exposed to radiation after cutting  step, the
base material sheet is preferred to have a sufficient
radiation transmissivity. As radiation curing type
adhesive, any adhesive material having radiation
curing type  30 functional group such as carbon-carbon
double bond may be used without any particular  37
limitation.  The radiation curing type adhesive is
prepared, for example, by blending the acrylic polymer
with radiation curing monomer component or oligomer
component.  



Examples of monomer component or oligomer component of
radiation curing type to be  5 blended include
urethane; (meth)acrylate oligomer, trimethylol propane
tri(meth)acrylate, tetramethylol methane
tetra(meth)acrylate, tetraethylene glycol
di(meth)acrylate, pentaerythritol tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate,
dipentaerythritol monohydroxy penta(meth)acrylate,
dipentaerythritol  hexa(meth)acrylate, 1,4-butylene
glycol di(meth)acrylate, 1,6-hexane diol 10
(meth)acrylate, and other ester compounds of
(meth)acrylate and polyhydric alcohol;
2-propenyl-3-butenyl cyanurate, tris(2-methacryloxy
ethyl) isocyanurate, and other  isocyanurate or
isocyanurate compounds. The content of oligomer
component is  preferred to be 5 to 500 parts by weight
in 100 parts by weight of main polymer (acrylic
polymer), especially preferably 70 to 160 parts by
weight. 15 In the radiation curing component monomer
mixture, examples of  photopolymerization initiator to
be blended in ultraviolet ray curing type or the like
include 4-(2-hydroxy ethoxy) phenyl
(2-hydroxy-2-propyl) ketone, alpha-hydroxy-alpha,
alpha-methyl acetophenone, methoxy acetophenone,
2,2-dimethoxy-2-2-saphenyl  acetophenone, 2,2-diethoxy
acetophenone, 1-hydroxy siurohexyl phenyl ketone, 20
2-methyl- I
-(4-(methylthio)-phenylco-2-morpholinopropane- 1,
other acetophenone  compounds, benzoin ethyl ether,
benzoin isopropylether, anizoin methyl ether, other
benzoin ether compounds,
2-methyl-2-hydroxypropiophenone, other alpha-ketol
compounds, benzyl dimethyl ketal, other ketal
compounds, 2-naphthalene sulfonyl  chloride, other
aromatic sulfonyl chloride compounds,
1-phenone-1,1-propane 25 dione-2-(O-ethoxy carbonyl)
oxime, other photoactive oxime compounds,
benzophenone and benzoyl benzoic acid,
3,3-dimethyl-4-methoxybenzophenone, other
benzophenone compounds, thioxanthone,
2-chlorothioxanthone, 2-methl thioxanthone,
2,4-dimethyl thioxanthone, isopropyl thioxanthone,
2,4-dichlorothoixanthone, 2,4-diethyl thioxanthone,
2,4-diisopropyl thioxanthone, other thioxanthone
compounds,  30 and also campher quinone, ketone
halide, acyl phosphino oxide, acyl phosphoanate, etc.
38 The content of photopolymerization initiator is
preferred to be 0.1 to 10  parts by weight in 100
parts by weight of base polymer (acrylic polymer),
espe  cially preferably 0.5 to 5 parts by weight. 



Control of crosslinking density of the
pressure-sensitive adhesive layer is 5 realized by any
proper method, including crosslinking method by using
an appropriate  crosslinking agent such as
multifunctional isocyanate compound, epoxy compound,
melamine compound, metal salt compound, metal chelate
compound, amino resin  compound, or peroxide, and
crosslinking method by irradiation of energy ray by
mixing  low molecular compound having two or more
carbon-carbon double bonds. 10 The pressure-sensitive
adhesive layer can be provided on the base material by
a  known method. For example, it may be directly
applied on the base material, or an  adhesive formed
on a sheet coated with parting agent may be
transferred. The  pressure-sensitive adhesive layer
may be a single layer or a lamination of two or more
layers. Separator may be prepared in the surface of
the pressure-sensitive adhesive 15 layer if needed.
The thickness of the pressure-sensitive adhesive layer
may be properly selected  in a range not separated
from the work and the adherent. Usually it is about 5
to 300  m, or preferably about 10 to 100 m, or more
preferably 20 to 60 m. The adhesion strength of the
pressure-sensitive adhesive layer is 20 N/20 mm  20 or
less, preferably 0.001 to 10 N/20 mm, or more
preferably 0.01 to 8 N/20 mm. These values are based
on the adhesion to SUS304 at ordinary temperature
(before laser  irradiation) (90-degree peel strength,
peeling speed 300 mm/min). Separator is prepared if
needed, in order to protect a label processing or the
pressure-sensitive adhesive layer. The separator
includes paper; synthetic resin films,  25 such as
polyethylene, polypropylene, and a polyethylene
terephthalate. In order to raise the exfoliation
nature from the pressure-sensitive adhesive layer,
exfoliation processing of siliconizing, long chain
alkyl processing, fluorination may be  performed to
the surface of separator if needed. Moreover, if
needed, ultraviolet ray 30 penetration prevention
processing etc. may be performed so that the
pressure-sensitive  39 adhesive sheet for laser
processing may. not react by the environmental
ultraviolet ray.  Usually, the thick of the separator
is preferably about 10 to 200 gm, or more preferably
25 to 100 m. [Manufacturing method of laser processed
parts] 



5 The manufacturing method of laser processed parts
according to the first  exemplary embodiment of the
invention is explained by referring to Fig. 1 to Fig.
4. In  the drawings, portions not particularly
necessary for. explanation are omitted, and certain
portions are shown in magnified or reduced view for
the ease of explanation.  The manufacturing method of
laser processed parts according to the exemplary  10
embodiment is characterized by using a
pressure-sensitive adhesive sheet for laser processing
(hereinafter called pressure-sensitive adhesive)
having at least a  pressure-sensitive adhesive layer
provided on a base material, comprising a step of
adhering the pressure-sensitive adhesive to the laser
beam exit side of the work by way  of the
pressure-sensitive adhesive layer, a step of
processing the work by irradiating the 15 work with a
laser beam.of within 2 times of the irradiation
intensity for forming a  through-hole in the work, at
higher than the irradiation intensity of threshold for
inducing ablation of the work, and a step of peeling
the pressure-sensitive adhesive  sheet for laser
processing from the work after the machining. As the
pressure-sensitive  adhesive sheet, any one of the
pressure-sensitive adhesives sheet A to G describe
above  20 may be used. The adhering step of the
pressure-sensitive adhesive sheet and the work is
realized by any know method using roll laminator,
press, or the like. To adhere, a  pressure-sensitive
adhesive layer is adhered to the opposite side of the
processing  surface of the work. 25 The processing
step of the work is laser processing of the work by
using laser  beam by ablation. In this process, it is
preferred to use the laser beam of which  wavelength
is in ultraviolet region. It is more preferable to use
laser beam inducing  photochemical ablation without
resort to thermal processing. It is further preferred
to  use a laser beam capable of cutting by focusing in
a narrow width of 20 m or less. 30 By using such laser
beam, thermal damage by laser processing can be
avoided, and the  40 precision of hole edge or cut
section wall can be enhanced, and the appearance is
improved. The laser beam is preferred to be within 2
times of the irradiation intensity for  forming a
through-hole in the work, at higher than the
irradiation intensity of threshold  



5 for inducing ablation of the work. It is preferred
to use pulse laser. Such laser beam is preferred to
induce ablation by ultraviolet absorption of 400  nm
or less. Specific examples are KrF excimer laser
(oscillation wavelength 248 nm),  XeCI excimer laser
(308 rim), YAG laser third harmonic (355 nm) or fourth
harmonic  (266 nm), YLF (yttrium lithium fluoride) or
YVO4 (yttrium vanadiate) or other solid 10 laser third
harmonic or fourth harmonic, and other laser beam
having oscillation  wavelength at 400 rim or less. If
the wavelength is over 400 run, the laser may be
preferably used if capable of absorbing light in
ultraviolet region after the multiple  photon
absorption process, and capable of cutting in a width
of 20 m or less by  multiple photon absorption
ablation, such as titanium sapphire laser with
wavelength 15 around 750 nm to 800 nm and pulse width
of le 9 sec (0.000000001 sec) or less.  When using
fundamental wave (wavelength 1.06 m) of YAG laser or
ruby  laser (wavelength 694 rim), if focused, the beam
diameter can be reduced only to about  50 m. On the
other hand, as in the exemplary embodiment, when laser
beam in  ultraviolet region is used, the beam diameter
can be further reduced (for example, about 20 20 m).
Therefore, wide allowance is not needed when cutting.
The processing in this step is shaping, for example,
cutting, drilling, marking,,  grooving, scribing, or
trimming. The cutting process is conducted as shown in
Fig. 1  and Fig. 2. Fig. I is a schematic diagram
explaining the cutting process of the work  according
to the exemplary embodiment. Fig. 2 is a sectional
view showing the 25 cutting process of the exemplary
embodiment. The work 3 shown in Fig. 1 and Fig. 2 is a
laminated body of a workpiece I  and a
pressure-sensitive adhesive sheet 2. The
pressure-sensitive adhesive sheet 2 is  composed of a
base material 2b and a pressure-sensitive adhesive
layer 2a provided  thereon. The workpiece 1 and
pressure-sensitive adhesive sheet 2 are adhered by 30
known method using roll laminator, press or the like.
In the cutting process, the work  41 3 is fixed on a
suction plate 5 of a suction stage 4. A laser beam 6
produced from a  specified laser oscillator is focused
by a lens, and emitted to the work. Simultaneously
with emission, the laser emitting position is moved
along the specified processing line,  and cutting
process is carried out. Cutting process includes laser
machining using 



5 galvanoscan or X-Y stage scan, mask imaging laser
process, and other known laser  machining methods.
Laser processing condition is not particularly
specified as far as the workpiece  1 can be cut off
completely. That is, the optimum value of irradiation
intensity can be  determined on the basis of the
ablation threshold of the material of the work.
However, 10 to avoid cutting of the pressure-sensitive
adhesive sheet 2, it is preferred to be within 2
times of the processing condition for forming a
through-hole in the workpice 1. The  cutting allowance
can be narrowed by reducing the beam diameter of the
focusing part  of laser beam, but in order to enhance
the cut section, it is preferred to satisfy the
following condition. 15 Beam diameter (m) > 2 x (laser
beam moving speed (m/sec)/ laser repetition  frequency
(Hz)) If the pressure-sensitive adhesive sheet 2 is
not adhered to the reverse side of  the workpiece 1,
decomposition scraps from the workpice 1 and suction
stage 4 stick  around the cut edge of the laser exit
side of the laser processed part. Such 20
contamination can be prevented by adhering the
pressure-sensitive adhesive sheet 2 of  the exemplary
embodiment. Drilling process is conducted as shown in
Fig. 3. Fig. 3 is a schematic  diagram explaining the
drilling process of the work in the exemplary
embodiment.  Drilling process includes laser machining
using galvanoscan or X-Y stage scan, mask 25 imaging
punching process, and other known laser machining
methods. In this step, laser processable sheet or
other pressure-sensitive adhesive sheet  may be
adhered to the laser incident side. Further, helium,
nitrogen, oxygen or other  gas may be blown to the
machining area by using laser. As a result, residue on
the  work surface at the laser incident side can be
removed easily. 30 Peeling process of the
pressure-sensitive adhesive sheet is a step of peeling
off  42 the pressure-sensitive adhesive sheet from the
work after machining (the laser processed  part 9
shown in Fig. 2 and Fig. 3). Peeling method is not
particularly specified, and  any known method may be
applied. However, it is preferred to avoid excessive
stress  to cause permanent deformation of the work
when peeling. Therefore, from the 



5 viewpoint of elimination of stress, for example, a
pressure-sensitive adhesive sheet  lowered in adhesion
by irradiation with radiation or heating may be used.
Such  pressure-sensitive adhesive sheet has both
holding force when processing and ease of  peeling.
When a radiation curing type adhesive is used in the
pressure-sensitive  adhesive layer of the
pressure-sensitive adhesive, the pressure-sensitive
adhesive layer 10 is cured and the adhesion is lowered
by emitting radiation depending on the type of the
adhesive. By irradiation with radiation, the adhesion
of the pressure-sensitive adhesive  layer is lowered
by curing, and it is easier to peel. Irradiation means
of radiation is not  particularly specified, and, for
example, ultraviolet ray is emitted. In the case of
cutting process (dicing) of semiconductor wafer, as
shown in Fig.  15 4, one side of the semiconductor
wafer (work) 7 is adhered to the pressure-sensitive
adhesive sheet 2 for laser processing provided on the
suction stage 4, and it is fixed to  the dicing frame
8. A laser beam 6 produced from a specified laser
oscillator is  focused by a lens, and emitted to the
semiconductor wafer 7, and the laser emitting
position is moved along the specified processing line,
and cutting process is carried out. .20 Laser beam
moving means includes galvanoscan or X-Y stage scan,
mask, imaging, and  other known laser machining
methods. Processing condition of semiconductor wafer 7
is not particularly specified as far as the
semiconductor wafer 7 is cut off and the
pressure-sensitive adhesive sheet 2 is not cut off. A
protective sheet may be provided  at the laser beam
incident side of the semiconductor wafer 7. 25 In such
dicing process of semiconductor wafer 7, after cutting
into individual  semiconductor chips (laser processed
parts), the individual semiconductor chips can be
picked up and collected by a pickup method using a
push-up pin called needle by a  known device such as
die bonder, or by a known method disclosed in Japanese
Laid-open Patent No. 2001-118862. 30 In the exemplary
embodiment, the work to be processed by laser is not
43 particularly specified as far as it can be
processed by laser by ablation, using laser beam.
Applicable examples include sheet materials, circuit
board, semiconductor wafer, glass  substrate, ceramic
substrate, metal substrate, semiconductor laser or
other light emitting  or receiving element substrates,
MEMS (micro electro mechanical system) substrates, 



5 semiconductor packages, cloth, leather, paper or the
like. Sheet materials include  polyimide resin,
polyester resin, epoxy resin, urethane resin,
polystyrene resin,  polyethylene resin, polyamide
resin, polycarbonate resin, silicone resin,
fluoroplastic  resin, macromolecular film, nonwoven
cloth, these resins provided with physical or  optical
functions by drawing process or impregnating process,
copper, aluminum, 10 stainless steel, other metal
sheets, and polymer sheet and/or metal sheet laminated
directly or by way of adhesive or the like. Circuit
boards include one-side or both-side  or multilayer
flexible printed board, rigid substrate made of glass
epoxy, ceramics,  metal core substrate or the like,
and optical circuit or opto-electrical mixed circuit
formed on glass or polymer. A specified
pressure-sensitive adhesive is adhered to the 15
opposite side of the laser irradiation surface of the
work prepared in this manner. .  When using the
pressure-sensitive adhesive sheet E, of the above
examples of  the work, preferred examples are
macromolecular film, nonwoven fabric, various sheet
materials, or their resins provided with physical or
optical function by drawing process  or impregnating
process, and also cloth, leather and paper. 20 (Second
Exemplary Embodiment) The second exemplary embodiment
particularly relates to a mode of laser  processing of
the work made of metal material, in particular.
[Pressure-sensitive adhesive sheet] 25 In this
exemplary embodiment, six pressure-sensitive adhesive
sheets A' to. F  described below may be used. Detailed
description is omitted as for constituent  elements
having same functions as the pressure-sensitive
adhesive sheets in the first  exemplary embodiment.
(Pressure-sensitive adhesive sheet A') 30
Pressure-sensitive adhesive sheet A' differs from
pressure-sensitive adhesive  44 sheet A only in that
the absorption coefficient of laser beam of wavelength
of 355 nm is  less than 20 cm'. In the case of the
work made of metal material, when pressure-sensitive
adhesive sheet A' of the exemplary embodiment shows an
absorption coefficient of less  



5 than. 20 cm'' in the light of 355 rim,
the.pressure-sensitive adhesive sheet A' is less
likely to be processed than the work. A metal material
generally shows an absorption coefficient of 1,000,000
cm'  or more. Therefore, concerning the invasion
length of laser beam, it is longer in th e
pressure-sensitive adhesive sheet A' than in the metal
material. Hence, if the 10 pressure-sensitive adhesive
sheet A' and the work are irradiated by same laser
beam, the  amount of heat accumulated per unit volume
of pressure-sensitive adhesive sheet A' is  smaller
than in the work. As a result, it is harder to process
than the work. The absorption coefficient is preferred
to be 100 cm' or less, and more  preferably 50 cm-' or
less. It is because of the advantage that reaction by
light is less  .15 likely to occur. Metal materials
include analogous metals. Specific examples include
gold,  SUS, copper, iron, aluminum, silicon, titanium,
nickel, tungsten, and zirconia.  (Pressure-sensitive
adhesive sheet B') Pressure-sensitive adhesive sheet
B' differs from pressure-sensitive adhesive  20 sheet
B only in that the refractive index is 1.53 or less.
In the case of the work made of metal material, when
pressure-sensitive  adhesive sheet B' of the exemplary
embodiment shows a refractive index of 1.53 or less,
the pressure-sensitive adhesive sheet B' is less
likely to be processed than the work. In  the metal
material, although it is hard to measure the
refractive index, but it has been 25 found that the
pressure-sensitive adhesive sheet B' is less likely to
be processed than the  metal material when the base
material of refractive index of 1.53 or less is used
in the  pressure-sensitive adhesive sheet B'. The
refractive index of the pressure-sensitive  adhesive
sheet B' is preferred to be 1.5 or less, or more
preferably 1.45 or less. Metal materials include
analogous metals. Specific examples include gold,  30
SUS, copper, iron, aluminum, silicon, titanium,
nickel, tungsten, and zirconia. 45 (Pressure-sensitive
adhesive sheet C') Pressure-sensitive adhesive sheet
C' differs from pressure-sensitive adhesive  sheet C
only in that the density is less than 1.1 g/cm3, with
the ratio of density of less  than 1. 



5 In the case of the work made of metal material, if
the ratio of density is less  than 1, decomposition
residue may be formed between the pressure-sensitive
adhesive  sheet C' and the work. This is considered
because the ablation mechanism differs  between the
macromolecular material and metal material. That is,
in the case of metal  material, thermochemical
reaction process occurs due to heat generated by
injection of 10 laser energy. It is hence difficult to
compare simply the processing efficiency of
macromolecular material and the processing efficiency
of metal material. The present inventors compared the
processing rate of metal material such as  silicon and
processing rate of pressure-sensitive adhesive sheet
C', and discovered that  the pressure-sensitive
adhesive sheet C' is less likely to be processed than
the work 15 made of metal material when the density of
the pressure-sensitive adhesive sheet C' is  less than
1.1 g/cm3 and the ratio of density is less than 1. By
using such  pressure-sensitive adhesive sheet C',
decomposition residue due to metal material is not
formed between the pressure-sensitive adhesive sheet
C' and metal material. The density of
pressure-sensitive adhesive sheet C' is preferably
less than 0.9  20 g/cm3, or more preferably 0.7 g/cm3.
Metal materials include analogous metals. Specific
examples include gold,  SUS, copper, iron, aluminum,
silicon, titanium, nickel, tungsten, and zirconia.
(Pressure-sensitive adhesive sheet D')
Pressure-sensitive adhesive sheet D' differs from
pressure-sensitive adhesive  25 sheet D only in that
the tensile strength is less than 100 MPa. In the case
of the work made of metal material, when the
pressure-sensitive  adhesive sheet D' of the exemplary
embodiment shows a tensile strength of less than  100
MPa in light of 355 nm, the pressure-sensitive
adhesive sheet D' is less likely to be  processed than
the work. 30 Metal materials include analogous metals.
Specific examples include gold,  46 SUS, copper, iron,
aluminum, silicon, titanium, nickel, tungsten, and
zirconia.  (Pressure-sensitive adhesive sheet E')
Pressure-sensitive adhesive sheet E' differs from
pressure-sensitive adhesive  sheet E only in that the
minimum value of group parameter is 800 kJ/mol or
more. 



5 In the case of the work made of metal material, when
the total coupling energy  of the pressure-sensitive
adhesive sheet E' of the exemplary embodiment is 800
kJ/mol  or more, the pressure-sensitive adhesive sheet
E' is less likely to be processed than the  work. This
is because the metal material generally has a total
coupling energy of less  than about 800 kJ/mol and the
ratio of total coupling energy can be set at 1 or
more. 10 More preferably, the total coupling energy
should be 1000 kJ/mol or more, or  more preferably
1200 kJ/mol or more. This is because segmenting of
coupling by light  energy is less likely to occur.
Metal materials include analogous metals. Specific
examples include gold,  SUS, copper, iron, aluminum,
silicon, titanium, nickel, tungsten, and zirconia. 15
In the exemplary embodiment, the work to be processed
by laser is not  particularly specified as far as it
can be processed by laser by ablation, using laser
beam.  Applicable examples include metal sheets of
copper, aluminum, or stainless steel, and  polymer
sheet and metal sheet shown in the first exemplary
embodiment laminated  directly or by way of an
adhesive or the like. Other examples are circuit
board, 20 semiconductor wafer, glass substrate,
ceramic substrate, metal substrate, semiconductor
laser or other light emitting or receiving element
substrates, MEMS (micro electro  mechanical system)
substrates, semiconductor packages, and others.
Circuit boards  include one-side or both-side or
multilayer flexible printed board, rigid substrate
made  of glass epoxy, ceramics, metal core substrate
or the like, and optical circuit or 25 opto-electrical
mixed circuit formed on glass or polymer.
[Manufacturing method of laser processed parts] In the
manufacturing method of laser processed parts in the
second exemplary  embodiment of the invention, using
pressure-sensitive adhesive sheets A' to E', it is
same as in the manufacturing method in the first
exemplary embodiment. 30 47 (Examples)  Examples of
the invention are specifically described below, but it
must be noted that the invention is not limited to
these examples alone as far as not departing  from the
true spirit thereof. 



5 [Example 1] The following examples correspond to
pressure-sensitive adhesive sheets A  and A'. (Example
1-1) On a polyethylene film (base material) of 50 m in
thickness, a solution of  10 acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied  and dried to form a
pressure-sensitive adhesive layer of 10 m in
thickness, and a  pressure-sensitive adhesive sheet
was obtained. In this pressure-sensitive adhesive
sheet, absorbance at 355 nm was measured by
spectrophotometer (model U3410 of  Hitachi, Ltd.), and
absorption coefficient of 41 cm -1 was obtained. 15
The solution of acrylic pressure-sensitive adhesive
was prepared as follows.  In 100 parts by weight of
acrylic polymer (number-average molecular weight about
800,000) by copolymerization of butyl acrylate, ethyl
acrylate, 2-hydroxy acrylate, and  acrylic acid at a
ratio by weight of 60/40/4/1, 90 parts by weight of
dipentaerythritol  monohydroxy pentacrylate as
photopolymerizable compound, 5 parts by weight of 20
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator, and 2 parts by  weight
of polyisocyanate compound (Coronate L of Nihon
Polyurethane) were mixed.  The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of  acrylic pressure-sensitive adhesive was
prepared. The number-average molecular weight of the
synthesized acrylic polymer was  25 measured in the
following method. That is, the synthesized acrylic
polymer was  dissolved in THE at 0.1 wt %, the
number-average molecular weight was measured by
polystyrene conversion, using GPC (gel permeation
chromatography). The measuring  condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H)  + (GMHHR-H) + (G2000HHR) of Toso, flow
rate: 0.8 ml/min, concentration: 0.1 30 wt %,
injection volume: 100 microliters, column temperature:
40C, and eluant: THF.  48 Absorbance of polystyrene
(thickness 100 m) to be used as the work was
measured, and absorption coefficient of 48 cm-1 was
obtained. The ratio of absorption  coefficient of
pressure-sensitive adhesive sheet/polystyrene was
0.85. In succession, one side of polystyrene and
pressure-sensitive adhesive were 



5 adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion
side.  It was put on an X-Y stage mounting a glass
epoxy resin suction plate in the processing
apparatus, with the work at the upper side. Further,
third harmonic (355 nm) of YAG  laser of average
output of 5 W and repetition frequency of 30 kHz was
focused by fB  lens into a diameter of 25 m on the
polystyrene surface, and it was cut by scanning 10
laser beam at a speed of 20 mm/sec by galvano scanner.
At this time, the  pressure-sensitive adhesive sheet
was not cut, and only the work was cut off. Peeling
the pressure-sensitive adhesive sheet from the
polystyrene, the periphery of the  processed hole of
the pressure-sensitive adhesive sheet adhering surface
(laser exit side)  was observed, but no deposit was
found. Since the pressure-sensitive adhesive sheet 15
was not cut off, contamination from the suction stage
was not recognized.  (Comparative Example 1-1) In
comparison 1-1, the work was processed same as in
example 1-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The  periphery of the cut section at the laser exit
side of polystyrene (work) was observed, 20 and lots
of deposits of decomposition residue of polystyrene
and decomposition residue  of glass epoxy resin
suction plate were observed. (Comparative Example 1-2)
In comparison 1-2, the work was processed by laser
same as in example 1-1  except that polyethylene
terephthalate (or PET, thickness 100 m) was used as 25
pressure-sensitive adhesive sheet. Absorption
coefficient of pressure-sensitive  adhesive sheet made
of PET base material was 80 cm 1, and the ratio of
absorption  coefficient of pressure-sensitive adhesive
sheet/ work was 1.7. After laser processing, the work
and pressure-sensitive adhesive sheet were  observed,
and the polystyrene was cut off, but the
pressure-sensitive adhesive sheet was  30 heavily
damaged, and foams including decomposition residue of
pressure-sensitive 49 adhesive sheet were formed
between the pressure-sensitive adhesive sheet and
polystyrene. Peeling the pressure-sensitive adhesive
sheet, the periphery of the cut  section at the laser
exit side was observed, and lots of deposits of
decomposition residue  of polyethylene terephthalate
were observed. 



5 (Example 1-2) In example 1-2, the work was processed
by laser same as in example 1-1  except that a film
(thickness 100 m) of ethylene vinyl acetate copolymer
was used as  base material of pressure-sensitive
adhesive sheet and that silicon wafer (thickness 100
m) was used as the work. Absorption coefficient of
pressure-sensitive adhesive sheet  10 of film base
material made of ethylene vinyl acetate copolymer was
19.8 cm' 1. After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was  cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section  of the pressure-sensitive adhesive
adhering surface (laser exit side) was observed, but
15 no deposit was found. (Example 1-3) In example 1-3,
the work was processed by laser same as in example 1-1
except that a film (Dynaron HSBR of JSR Co., thickness
100 m) of polypropylene/  polybutadiene polymer was
used as base material of pressure-sensitive adhesive
sheet. 20 Absorption coefficient of pressure-sensitive
adhesive sheet of HSBR base material was  15 cm-1.
After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was  cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section 25 of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was found. [Example 2] The following
examples correspond to pressure-sensitive adhesive
sheets B  30 and B'. 50 (Example 2-1) On a polyvinyl
alcohol film (base material) of 100 m in thickness, a
solution  of acrylic pressure-sensitive adhesive which
can be cured by ultraviolet ray was applied  and dried
to form a pressure-sensitive adhesive layer of 10 .tm
in thickness, and a 5 pressure-sensitive adhesive
sheet was obtained. In this pressure-sensitive
adhesive  



sheet, refractive index was measured by Abbe
refractometer, and 1.42 was obtained.  The solution of
acrylic pressure-sensitive adhesive was prepared as
follows. In 100 parts by weight of acrylic polymer
(number-average molecular weight about  800,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, and  10 acrylic acid at a ratio by
weight of 60/40/4/1, 90 parts by weight of
dipentaerythritol monohydroxy pentacrylate as
photopolymerizable compound, 5 parts by weight of
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator, and 2 parts by  weight
of polyisocyanate compound (Coronate L of Nihon
Polyurethane) were mixed.  The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of  15 acrylic pressure-sensitive adhesive
was prepared. The number-average molecular weight of
the synthesized acrylic polymer was  measured in the
following method. That is, the synthesized
(meth)acrylic polymer was  dissolved in THE at 0.1 wt
%, the number-average molecular weight was measured by
polystyrene conversion, using GPC (gel permeation
chromatography). The measuring 20 condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H)  + (GMHHR-H) + (G200014HR) of Toso, flow
rate: 0.8 ml/min, concentration: 0.1 wt %,  injection
volume: 100 microliters, column temperature: 40C, and
eluant: THF. Refractive index of polyimide (thickness
125 m) to be used as the work was  measured, and 1.65
was obtained. 25 In succession, one side of polyimide
and pressure-sensitive adhesive were  adhered by roll
laminator with the pressure-sensitive adhesive layer
set at adhesion side.  It was put on an X-Y stage
mounting a glass epoxy resin suction plate in the
processing  apparatus, with the work at the upper
side. Further, third harmonic (355 nm) of YAG  laser
of average output of 5 W and repetition frequency of
30 kHz was focused by ffl 30 lens into a diameter of
25 m on the polystyrene surface, and it was cut by
scanning  51 laser beam at a speed of 20 mm/sec by
galvano scanner. At this time, the  pressure-sensitive
adhesive sheet was not cut, and only the work was cut
off. Peeling  the pressure-sensitive adhesive sheet
from the polyimide, the periphery of the processed
hole of the pressure-sensitive adhesive sheet adhering
surface (laser exit side) was 5 observed, but no
deposit was found. Since the pressure-sensitive
adhesive sheet was  



not cut off, contamination from the suction stage was
not recognized. (Comparative Example 2-1) In
comparison 2-1, the work was processed same as in
example 2-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The 10 periphery of the cut section at the laser exit
side of polystyrene (work) was observed,  and lots of
deposits of decomposition residue of polyimide and
decomposition residue  of glass epoxy resin suction
plate were observed. (Comparative Example 2-2) In
comparison 2-2, the work was processed by laser same
as in example 2-1  15 except that polyvinyl alcohol
film (thickness 100 m) was used as pressure-sensitive
adhesive sheet. After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the polyimide was cut off, but the pressure-sensitive
adhesive sheet was  heavily damaged, and foams
including decomposition residue of pressure-sensitive
20 adhesive sheet were formed between the
pressure-sensitive adhesive sheet and  polystyrene.
Peeling the pressure-sensitive adhesive sheet, the
periphery of the cut  section at the laser exit side
was observed, and lots of deposits of decomposition
residue  of polyimide were observed. (Example 2-2) 25
In example 2-2, the work was processed by laser same
as in example 2-1  except that a film (thickness 100
m) of polyvinyl alcohol was used as base material of
pressure-sensitive adhesive sheet and that silicon
wafer (thickness 75 m) was used as  the work.
Refractive index of pressure-sensitive adhesive
composed of polyvinyl  alcohol as base material was
1.42. 30 After laser processing, the work and
pressure-sensitive adhesive sheet were  52 observed,
and the pressure-sensitive adhesive sheet was not cut,
and only the work was  cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section  of the pressure-sensitive adhesive
adhering surface (laser exit side) was observed, but
no deposit was found. 5 



[Example 3] The following examples correspond to
pressure-sensitive adhesive sheets C  and C'. (Example
3-1) 10 On a polybutadiene film (base material) of 100
m in thickness, a solution of  acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied  and dried to form a
pressure-sensitive adhesive layer of 10 m in
thickness, and a  pressure-sensitive adhesive sheet
was obtained. In this pressure-sensitive adhesive
sheet, density was measured, and 0.94 g/cm3 was
obtained. 15 The solution of acrylic
pressure-sensitive adhesive was prepared as follows.
In 100 parts by weight of acrylic polymer
(number-average molecular weight about  800,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, and  acrylic acid at a ratio by
weight of 60/40/4/1, 90 parts by weight of
dipentaerythritol  monohydroxy pentacrylate as
photopolymerizable compound, 5 parts by weight of 20
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator, and 2 parts by  weight
of polyisocyanate compound (Coronate L of Nihon
Polyurethane) were mixed.  The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of  acrylic pressure-sensitive adhesive was
prepared. The number-average molecular weight of the
synthesized acrylic polymer was  25 measured in the
following method. That is, the synthesized
(meth)acrylic polymer was  dissolved in THE at 0.1 wt
%, the number-average molecular weight was measured by
polystyrene conversion, using GPC (gel permeation
chromatography). The measuring  condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H)  + (GMHHR-H) + (G2000HHR) of Toso, flow
rate: 0.8 ml/min, concentration: 0.1 wt.%, 30
injection volume: 100 microliters, column temperature:
40C, and eluant: THF.  53 Density of polyurethane
(thickness 100 m) to be used as the work was
measured, and 1.22 g/cm3 was obtained. Ratio of
density (density of  pressure-sensitive adhesive
sheet/ density of polyurethane) was 0.77. In
succession, one side of polyurethane and
pressure-sensitive adhesive sheet 5 were adhered by
roll laminator with the pressure-sensitive adhesive
layer set at adhesion  



side. It was put on an X-Y stage mounting a glass
epoxy resin suction plate in the  .processing
apparatus, with the work at the upper side. Further,
third harmonic (355  nm) of YAG laser of average
output of 5 W and repetition frequency of 30 kHz was
focused by fP lens into a diameter of 25 .tm on the
polyurethane surface, and it was cut 10 by scanning
laser beam at a speed of 20 mm/sec by galvano scanner.
At this time, the  pressure-sensitive adhesive sheet
was not cut, and only the work was cut off. Peeling
the pressure-sensitive adhesive sheet from the
polyurethane, the periphery of the  processed hole of
the pressure-sensitive adhesive sheet adhering surface
(laser exit side)  was observed, but no deposit was
found. Since the pressure-sensitive adhesive sheet 15
was not cut off, contamination from the suction stage
was not recognized.  (Comparative Example 3-1) In
comparison 3-1, the work was processed same as in
example 3-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The  periphery of the cut section at the laser exit
side of polyurethane (work) was observed, 20 and lots
of deposits of decomposition residue of polyurethane
and decomposition  residue of glass epoxy resin
suction plate were observed. (Comparative Example 3-2)
In comparison 3-2, the work was processed by laser
same as in example 3-1  except that polyimide
(thickness 125 m) was used as pressure-sensitive
adhesive sheet.  25 Density of pressure-sensitive
adhesive sheet of base material made of polyimide was
1.47 g/cm3, and ratio of density was 1.20. After laser
processing, the work and pressure-sensitive adhesive
sheet were  observed, and the polyurethane was cut
off, but the pressure-sensitive adhesive sheet  was
heavily damaged, and foams including decomposition
residue of pressure-sensitive 30 adhesive sheet were
formed between the pressure-sensitive adhesive sheet
and  54 polyurethane. Peeling the pressure-sensitive
adhesive sheet, the periphery of the cut  section at
the laser exit side was observed, and lots of deposits
of decomposition residue  of polyimide were observed.
(Example 3-2) 5 In example 3-2, the work was processed
by laser same as in example 3-1  



except that a film (thickness 100 gm) of ethylene
vinyl acetate copolymer was used as  base material of
pressure-sensitive adhesive sheet and that silicon
wafer (thickness 75  gm) was used as the work. Density
of pressure-sensitive adhesive sheet comprising
ethylene vinyl acetate copolymer and silicon wafer was
measured, and it was 10 respectively 0.9 g/cm3 and
2.35 g/cm3. Ratio of density was 0.38. After laser
processing, the work and pressure-sensitive adhesive
sheet were  observed, and the pressure-sensitive
adhesive sheet was not cut, and only the work was  cut
off. Peeling the pressure-sensitive adhesive sheet,
the periphery of the cut section  of the
pressure-sensitive adhesive sheet adhering surface
(laser exit side) was observed,  15 but no deposit was
found. [Example 4] The following examples correspond
to pressure-sensitive adhesive sheets D  and D'. 20
(Example 4-1) On a polyethylene film (base material)
of 50 gm in thickness, a solution of  acrylic
pressure-sensitive adhesive sheet which can be cured
by ultraviolet ray was  applied and dried to form a
pressure-sensitive adhesive layer of 5 gm in
thickness, and a  pressure-sensitive adhesive sheet
was obtained. 25 The solution of acrylic
pressure-sensitive adhesive was prepared as follows.
In 100 parts by weight of acrylic polymer
(number-average molecular weight about  700,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, and  acrylic acid at a ratio by
weight of 65/35/4/1, 90 parts by weight of
dipentaerythritol  monohydroxy pentacrylate as
photopolymerizable compound, 5 parts by weight of 30
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator, and 2 parts by  55
weight of polyisocyanate compound (Coronate L of Nihon
Polyurethane) were mixed.  The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of  acrylic pressure-sensitive adhesive was
prepared. The number-average molecular weight of the
synthesized acrylic polymer was  5 measured in the
following method. That is, the synthesized (meth)
acrylic polymer  was dissolved in THE at 0.1 wt %,
the. number-average molecular weight was measured  



by polystyrene conversion, using GPC (gel permeation
chromatography). The  measuring condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H) + (GMHHR-H) + (G2000HHR) of Toso, flow rate:
0.8 ml/min, 10 concentration: 0.1 wt %, injection
volume: 100 microliters, column temperature: 40C,  and
eluant: THF. In this pressure-sensitive adhesive
sheet, tensile strength was measured by  using
Tensilon (Shimadzu Autograph AGS50-D). As a result,
the tensile strength was  21 MPa. The measuring
condition is as follows; sample width: 10 mm, speed:
50 15 mm/sec, chuck interval: 100 mm. On the other
hand, tensile strength was also measured in the
polystyrene  (thickness 100 m) used as the work. Asa
result, the tensile strength was 44 MPa.  Ratio of
tensile strength was 0.48. In succession, one side of
polystyrene and pressure-sensitive adhesive sheet 20
were adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion
side. It was put on an X-Y stage mounting a glass
epoxy resin suction plate in the  processing
apparatus, with the work at the upper side. Further,
third harmonic (355  nm) of YAG laser of average
output of 5 W and repetition frequency of 30 kHz was
focused by fOlens into a diameter of 25 m on the
polyurethane surface, and it was cut 25 by scanning
laser beam at a speed of 20 mm/sec by galvano scanner.
At this time, the  pressure-sensitive adhesive sheet
was not cut, and only the work was cut off. Peeling
the pressure-sensitive adhesive sheet from the
polystyrene, the periphery of the  processed hole of
the pressure-sensitive adhesive sheet adhering surface
(laser exit side)  was observed, but no deposit was
found. Since the pressure-sensitive adhesive sheet 30
was not cut off, contamination from the suction stage
was not recognized.  56 (Comparative Example 4-1) In
comparison 4-1, the work was processed same as in
example 4-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The  periphery of the cut section at the laser exit
side of polystyrene (work) was observed, 5 and lots of
deposits of decomposition residue of polystyrene and
decomposition residue  of glass epoxy resin suction
plate were observed. 



(Comparative Example 4-2) In comparison 4-2, the work
was processed by laser same as in example 4-1  except
that polyethylene terephthalate (PET, thickness 100 m)
was used as 10 pressure-sensitive adhesive sheet.
Tensile strength of PET was 220 MPa, and ratio of
tensile strength of pressure-sensitive adhesive
sheet/work was 5. After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the polystyrene was cut off, but the
pressure-sensitive adhesive sheet was  heavily
damaged, and foams including decomposition residue of
pressure-sensitive 15 adhesive sheet were formed
between the pressure-sensitive adhesive sheet and
polystyrene. Peeling the pressure-sensitive adhesive
sheet, the periphery of the cut  section at the laser
exit side was observed, and lots of deposits of
decomposition residue  of polyethylene terephthalate
were observed. (Example 4-2) 20 In example 4-2, the
work was processed by laser same as in example 4-1
except that a film (thickness 50 gm) of ethylene vinyl
acetate copolymer was used as  base material of
pressure-sensitive adhesive sheet and that silicon
wafer (thickness 100  gm) was used as the work.
Tensile strength of pressure-sensitive adhesive of
film of  ethylene vinyl acetate copolymer was 17 MPa.
25 After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was  cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section  of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was found. 30 (Example 4-3) 57 In
example 4-3, the work was processed by laser same as
in example 4-1  except that a film (thickness 100 p.m)
of three layers of polypropylene, polypropylene  and
polyethylene was used as base material of
pressure-sensitive adhesive sheet.  Tensile strength
of pressure-sensitive adhesive sheet in example 4-3
was 35 MPa. 5 After laser processing, the. work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was  



cut off. Peeling the pressure-sensitive adhesive
sheet, the periphery of the cut section  of the
pressure-sensitive adhesive sheet adhering surface
(laser exit side) was observed,  but no deposit was
found. 10 [Example 5] The following examples
correspond to pressure-sensitive adhesive sheets E and
El. (Example 5-1) 15 On a polyethylene film (base
material) of 100 p.m in thickness, a solution of
acrylic pressure-sensitive adhesive sheet which can be
cured by ultraviolet ray was  applied and dried to
form a pressure-sensitive adhesive layer of 10 m in
thickness, and  a pressure-sensitive adhesive sheet
was obtained. The solution of acrylic
pressure-sensitive adhesive was prepared as follows.
20 In 100 parts by weight of acrylic polymer
(number-average molecular weight about  800,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, and  acrylic acid at a ratio by
weight of 60/40/4/1, 80 parts by weight of
dipentaerythritol  monohydroxy pentacrylate as
photopolymerizable compound, 5 parts by weight of
benzyl dimethyl ketal (Irgacure 184) as
photopolymerization initiator, and 2 parts by 25
weight of polyisocyanate compound (Coronate L of Nihon
Polyurethane) were mixed.  The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of  acrylic pressure-sensitive adhesive was
prepared. The number-average molecular weight of the
synthesized acrylic polymer was  measured in the
following method. That is, the synthesized (meth)
acrylic polymer 30 was dissolved in THE at 0.1 wt.%,
the number-average molecular weight was measured  58
by polystyrene conversion, using GPC (gel permeation
chromatography). The  measuring condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H) + (GMHHR-H) + (G2000HHR) of Toso, flow rate:
0.8 ml/min,  concentration: 0.1 wt %, injection
volume: 100 microliters, column temperature: 40C,  5
and eluant: THF. In the polyethylene film, the minimum
value of group parameter of coupling  



energy of carbon atoms, that is, the total coupling
energy A was evaluated, and 1172  kJ/mol was obtained.
Further, group parameter of coupling energy of carbon
atoms of polyimide 10 (thickness 100 m) used as the
work, that is, the total coupling energy B was
evaluated,  and 692 kJ/mol was obtained. Ratio of
total coupling energy of pressure-sensitive  adhesive
sheet/ work was 1.7. In succession, one side of
polyimide and pressure-sensitive adhesive sheet  were
adhered by roll laminator with the pressure-sensitive
adhesive layer set at adhesion  15 side. It was put on
an X-Y stage mounting a glass epoxy resin suction
plate in the processing apparatus, with the work at
the upper side. Further, third harmonic (355  nm) of
YAG laser of average output of 5 W and repetition
frequency of 30 kHz was  focused by fOlens into a
diameter of 25 m on the polyimide surface, and it was
cut by  scanning laser beam at a speed of 20 mm/sec by
galvano scanner. At this time, the 20
pressure-sensitive adhesive sheet was not cut, and
only the work was cut off. Peeling  the
pressure-sensitive adhesive sheet from the polyimide,
the periphery of the processed  hole of the
pressure-sensitive adhesive sheet adhering surface
(laser exit side) was  observed, but no deposit was
found. Since the pressure-sensitive adhesive sheet was
not cut off, contamination from the suction stage was
not recognized. 25 (Comparative Example 5-1) In
comparison 5-1, the work was processed same as in
example 5-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The  periphery of the cut section at the laser exit
side of polyimide (work) was observed, and  lots of
deposits of decomposition residue of polyimide and
decomposition residue of 30 glass epoxy resin suction
plate were observed.  59 (Example 5-2) In example 5-2,
the work was processed by laser same as in example 5-1
except that a film of polyurethane (thickness 100 m)
was used as base material of  pressure-sensitive
adhesive sheet. Total coupling energy A of
polyurethane was 716 5 kJ/mol. Ratio of total coupling
energy of pressure-sensitive adhesive sheet/work was
1.03. 



After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was  cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section 10 of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was found. Since the pressure-sensitive
adhesive sheet was not cut off,  contamination from
the suction stage was not recognized. (Example 5-3) In
example 5-3, the work was processed by laser same as
in example 5-1 15 except that a film of polyethylene
vinyl acetate copolymer (thickness 100 m) was used  as
base material of pressure-sensitive adhesive sheet and
a silicon wafer (thickness 100  m) was used as work.
Total coupling energy A of ethylene vinyl acetate
copolymer  was 962 kJ/mol. After laser processing, the
work and pressure-sensitive adhesive sheet were  20
observed, and the pressure-sensitive adhesive sheet
was not cut, and only the work was  cut off. Peeling
the pressure-sensitive adhesive sheet, the periphery
of the cut section  of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was found. (Example 5-4) 25 In example
5-4, the work was processed by laser same as in
example 5-3  except that a film of polymethyl pentene
(thickness 100 m) was used as base material  of
pressure-sensitive adhesive sheet. Total coupling
energy A of polymethyl pentene  film was 940 kJ/mol.
After laser processing, the work and
pressure-sensitive adhesive sheet were  30 observed,
and the pressure-sensitive adhesive sheet was not cut,
and only the work was  60 cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section  of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was found. 5 [Example 6] The following
examples correspond to pressure-sensitive adhesive
sheet F.  (Example 6-1) 



A polyethylene film (base material) of 50 m in
thickness was measured by  heat analysis system (DSC
EXSTAR6000 of Seiko Instruments), and the specific
heat  10 was 2.3 J/gK. On this base material, a
solution of acrylic pressure-sensitive adhesive which
can be cured by ultraviolet ray was applied and dried
to form a pressure-sensitive  adhesive layer of 10 m
in thickness, and a pressure-sensitive adhesive sheet
was  obtained. The solution of acrylic
pressure-sensitive adhesive was prepared as follows.
15 In 100 parts by weight of acrylic polymer
(number-average molecular weight about  700,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, and  acrylic acid at a ratio by
weight of 65/35/4/1, 90 parts by weight of
dipentaerythritol  monohydroxy pentacrylate as
photopolymerizable compound, 5 parts by weight of
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator, and 2 parts by 20
weight of polyisocyanate compound (Coronate L of Nihon
Polyurethane) were mixed.  The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of  acrylic pressure-sensitive adhesive was
prepared. The number-average molecular weight of the
synthesized acrylic polymer was  measured in the
following method. That is, the synthesized (meth)
acrylic polymer 25 was dissolved in THE at 0.1 wt %,
the number-average molecular weight was measured  by
polystyrene conversion, using GPC (gel permeation
chromatography). The  measuring condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H) + (GMHHR-H) + (G2000HHR) of Toso, flow rate:
0.8 ml/min,  concentration: 0.1 wt %, injection
volume: 100 microliters, column temperature: 40C,  30
and eluant: THE 61 The specific heat of polyimide
(thickness 100 m) used as the work was  measured, and
1.1 J/gK was obtained. Ratio of specific heat of
pressure-sensitive  adhesive sheet/work was 2.1. In
succession, one side of polyimide and
pressure-sensitive adhesive sheet 5 were adhered by
roll laminator with the pressure-sensitive adhesive
layer set at adhesion  side. It was put on an X-Y
stage mounting a glass epoxy resin suction plate in
the  processing apparatus, with the work at the upper
side. Further, third harmonic (355  



nm) of YAG laser of average output of 5 W and
repetition frequency of 30 kHz was  focused by f8lens
into a diameter of 25 p.m on the polyurethane surface,
and it was cut 10 by scanning laser beam at a speed of
20 mm/sec by galvano scanner. At this time, the
pressure-sensitive adhesive sheet was not cut, and
only the work was cut off. Peeling  the
pressure-sensitive adhesive sheet from the
polystyrene, the periphery of the  processed hole of
the pressure-sensitive adhesive sheet adhering surface
(laser exit side)  was observed, but no deposit was
found. Since the pressure-sensitive adhesive sheet 15
was not cut off, contamination from the suction stage
was not recognized.  (Comparative Example 6-1) In
comparison 6-1, the work was processed same as in
example 6-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The  periphery of the cut section at the laser exit
side of polyimide (work) was observed, and 20 lots of
deposits of decomposition residue of polyimide and
decomposition residue of  glass epoxy resin suction
plate were observed. (Comparative Example 6-2) In
comparison 6-2, the work was processed by laser same
as in-example 6-1  except that polyethylene
terephthalate (PET, thickness 100 m) was used as the
25 pressure-sensitive adhesive sheet. The specific
heat of PET was 0.36 J/gK, and ratio  of specific heat
of pressure-sensitive adhesive sheet/work was 0.33.
After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the polystyrene was cut off, but the
pressure-sensitive adhesive sheet was  heavily
damaged, and foams including decomposition residue of
pressure-sensitive 30 adhesive sheet were formed
between the pressure-sensitive adhesive sheet and  62
polystyrene. Peeling the pressure-sensitive adhesive
sheet, the periphery of the cut  section at the laser
exit side was observed, and lots of deposits of
decomposition residue  of polyethylene terephthalate
were observed. (Example 6-2) 5 In example 6-2, the
work was processed by laser same as in example 6-1
except that a film of ethylene vinyl acetate copolymer
(thickness 70 m) was used as  base material of
pressure-sensitive adhesive sheet. Specific heat of
film of ethylene  



vinyl acetate copolymer was 2.2 J/gK, and specific
heat of silicon wafer was 0.77  J/gK. Ratio of
specific heat was 2.9. 10 After laser processing, the
work and pressure-sensitive adhesive sheet were
observed, and the pressure-sensitive adhesive sheet
was not cut, and only the work was  cut off. Peeling
the pressure-sensitive adhesive sheet, the periphery
of the cut section  of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was found. 15 (Example 6-3) In example
6-3, the work was processed by laser same as in
example 6-1  except that a base material (thickness
100 m) of three layers of polyethylene,  polypropylene
and polyethylene was used as base material of
pressure-sensitive  adhesive sheet. Specific heat of
the base material was 1.4 J/gK. Ratio of specific 20
heat was 1.27. After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was  cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section  of the pressure-sensitive adhesive
sheet adhering surface (laser exit side) was observed,
25 but no deposit was found. [Example 7] The following
examples correspond to pressure-sensitive adhesive
sheet G.  (Example 7-1) 30 On a three-layer film (base
material) of 100 m in thickness consisting of  63
polyethylene, polypropylene and polyethylene, a
solution of acrylic pressure-sensitive  adhesive which
can be cured by ultraviolet ray was applied and dried
to form a  pressure-sensitive adhesive layer of 20 pm
in thickness, and a pressure-sensitive  adhesive sheet
was obtained. In this base material, light
transmissivity at 355 nm was 5 measured, and 80.0% was
obtained. In the pressure-sensitive adhesive sheet,
light  transmissivity at 355 nm was mea sured, and
78.9% was obtained. Light transmissivity  was measured
by using MPS-200. of Shimadzu Corporation, and the
measuring range  was 190 to 800 rim. Samples were cut
in proper size, and the base material was  



measured from the adhesive applied side, and the
pressure-sensitive adhesive sheet was 10 measured from
the pressure-sensitive adhesive layer side, and light
transmissivity was  obtained. The solution of acrylic
pressure-sensitive adhesive sheet was prepared as
follows. In 100 parts by weight of acrylic polymer
(number-average molecular weight  about 800,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, 15 and acrylic acid at a ratio by
weight of 60/40/4/1, 90 parts by weight of
dipentaerythritol  monohydroxy pentacrylate as
photopolymerizable compound, and 5 parts by weight of
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator were mixed. The mixture
was uniformly dissolved in toluene as organic solvent,
and a solution of  acrylic pressure-sensitive adhesive
was prepared. 20 The number-average molecular weight
of the synthesized acrylic polymer was  measured in
the following method. That is, by measuring with GPC
(gel permeation  chromatography), the obtained value
was converted by standard polystyrene. The  measuring
condition is as follows; GPC apparatus: HLC-8120GPC
column of Toso,  flow rate: 0.8 ml/min, concentration:
1.0.g/L, injection volume: 100 microliters, column 25
temperature: 40C, and eluant: THE In the case of Mw
less than 500,000,  (GMHHR-H), (GMHHR-H), and
(G2000HHR) were coupled, or in the case of Mw of
500,000 or more, (G7000HXL), (GMHXL) and (GMHXL) were
coupled. On the pressure-sensitive adhesive sheet,
third harmonic (355 run) of YAG  laser of average
output of 5 W and repetition frequency of 30 kHz was
focused by 30 fOlens into a diameter of 25 m, and
laser beam was scanned at a speed of 10 mm/sec  64 by
galvano scanner, but the pressure-sensitive adhesive
sheet was not cut.  In succession, one side of
polyimide film (thickness 25 m) and pressure-sensitive
adhesive sheet were adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion
side. It was put on an X-Y stage 5 mounting a
stainless steel suction plate in the processing
apparatus, with the work at the  upper side. Further,
third harmonic (355 nm) of YAG laser of average output
of 5 W  and repetition frequency of 30 kHz was focused
by fBlens into a diameter of 25 m on  the polyimide
surface, and it was cut by scanning laser beam at a
speed of 20 nun/sec  



by galvano scanner. At this time, the
pressure-sensitive adhesive sheet was not cut, 10 and
only the work was cut off. Peeling the
pressure-sensitive adhesive sheet from the  polyimide,
the periphery of the cut section of the
pressure-sensitive adhesive sheet  adhering surface
(laser exit side) was observed, but no deposit was
found. Since the  pressure-sensitive adhesive sheet
was not cut off, contamination from the suction stage
was not recognized. 15 (Comparative Example 7-1) In
comparison 7-1, the work was processed same as in
example 7-1 except that  laser processing was done
without adhering pressure-sensitive adhesive sheet.
The  periphery of the cut section at the laser exit
side of polyimide (work) was observed, and  lots of
deposits of decomposition residue of polyimide and
decomposition residue of 20 glass epoxy resin suction
plate were observed. Later it was attempted to remove
the residue by desmearing process using  aqueous
solution of potassium permanganate. However, the
decomposition residue  could not be removed
completely. Besides, nickel was detected near the cut
section,  and residue from stainless steel. was
recognized. 25 (Comparative Example 7-2) In comparison
7-2, the work was processed by laser same as in
example 7-1  except that a soft vinyl chloride film
(thickness 70 m) with transmissivity of 35% was  used
as base material. Light transmissivity of
pressure-sensitive adhesive sheet was  34.4% (355 nm).
After laser processing, the work and
pressure-sensitive adhesive sheet 30 were observed,
and both polyimide film and pressure-sensitive
adhesive sheet were cut  65 off. (Example 7-2) On a
polyethylene film (base material) of 100 m in
thickness, a solution of  acrylic pressure-sensitive
adhesive which can be cured by ultraviolet ray was
applied  5 and dried to form a pressure-sensitive
adhesive layer of 30 m in thickness, and a
pressure-sensitive adhesive sheet was obtained. In
this base material, light  transmissivity at 355 nm
was measured, and 85.5% was obtained. Light
transmissivity  at 355 nm of pressure-sensitive
adhesive sheet was 69.7%. 



The solution of acrylic pressure-sensitive adhesive
was prepared as follows.  10 A mixed composition of 50
parts by weight of ethyl acrylate, 50 parts by weight
of  butyl acrylate, and 16 parts by weight of
2-hydroxy acrylate was copolymerized in a  toluene
solution, and an acrylic polymer (number-average
molecular weight about  500,000) was obtained. - In
100 parts by weight of this acrylic polymer, 20 parts
by  weight of 2-methacryloyl. oxyethyl isocyanate was
added for reaction, and a 15 carbon-carbon double bond
was introduced into the side chain inside the molecule
of  acrylic polymer (side chain length is 13 atoms).
In 100 parts by weight of this polymer,  1 part of
polyisocyanate crosslinking agent (Coronate L) and 3
parts by weight of  alpha-hydroxy ketone (Irgacure
184) were blended. The blended mixture was  uniformly
dissolved in toluene as organic solvent, and a
solution of acrylic 20 pressure-sensitive adhesive was
prepared. On the other hand, a polyimide film
(thickness 25 m) was prepared, and on  this polyimide
film, a copper layer of 18 m in thickness was formed,
and a two-layer  substrate was fabricated. This
substrate was processed by exposing, developing and
etching, and a specified circuit was formed. Further
on a polyimide film (thickness 13 25 m), an epoxy
resin layer (thickness 15 m) was formed, and a cover
ray film was  obtained. Gluing the cover ray film and
the substrate, a flexible printed board was
fabricated as the work. In succession, the flexible
printed board and pressure-sensitive adhesive sheet
were adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion  30
side. It was put on an X-Y stage mounting a glass
epoxy resin suction plate in the 66 processing
apparatus, with the work at the upper side. Further,
third harmonic (355  nm) of YAG laser of average
output of 5 W and repetition frequency of 30 kHz was
focused by fOlens into a diameter of 25 p.m on the
flexible printed board surface, and it  was cut by.
scanning laser beam at a speed of 20 mm/sec by galvano
scanner. At this 5 time, the pressure-sensitive
adhesive sheet was not cut, and only the flexible
printed  board was cut off. Peeling the
pressure-sensitive adhesive sheet from the flexible
printed board, the periphery of the processed hole of
the pressure-sensitive adhesive  sheet adhering
surface (laser exit side) was observed, but no deposit
was found. Since  



the pressure-sensitive adhesive sheet was not cut off,
contamination from the suction  10 stage was not
recognized. (Comparative Example 7-3) On a
polyethylene film (base material) of 80 m in
thickness, a solution of  acrylic pressure-sensitive.
adhesive which can be cured by ultraviolet ray was
applied  and dried to form a pressure-sensitive
adhesive layer of 10 m in thickness, and a 15
pressure-sensitive adhesive sheet was obtained. In
this base material, light  transmissivity at 355 nm
was measured, and 83.6% was obtained. Light
transmissivity  at 355 nm of pressure-sensitive
adhesive sheet was 49.6%. The solution of acrylic
pressure-sensitive adhesive was prepared as follows.
In 100 parts by weight of acrylic polymer
(number-average molecular weight about  20 800,000) by
copolymerization of methyl acrylate, 2-ethylhexyl, and
acrylic acid at a ratio by weight of 70/30/10, 100
parts by weight of dipentaerythritol monohydroxy
pentacrylate as photopolymerizable compound, and 5
parts by weight of alpha-amino  ketone (Irgacure 369)
as photopolymerization initiator were mixed. The
mixture was  uniformly dissolved in ethyl acetate as
organic solvent, and a solution of acrylic 25
pressure-sensitive adhesive was prepared. In
succession, the flexible printed board prepared same
as in example 7-2 and  pressure-sensitive adhesive
sheet were adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion
side. Further, the flexible printed  board was cut off
same as in example 7-2, and not only the flexible
printed board but 30 also the tack sheet were cut off.
Besides, aluminum as detected near the cut section,
67 and residue due to the suction stage was detected.
(Example 7-3) On a polyethylene film (base material)
of 80 gm in thickness, a solution of  acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied  5 and dried to form a
pressure-sensitive adhesive layer of 5 gm in
thickness, and a pressure-sensitive adhesive sheet was
obtained. In this base material, light  transmissivity
at 355 nm was measured, and 85.5% was obtained. Light
transmissivity  at 355 nm of pressure-sensitive
adhesive sheet was 84.7%. 



The solution of acrylic pressure-sensitive adhesive
was prepared as follows.  10 In 100 parts by weight of
acrylic polymer (number-average molecular weight about
1,000,000) by copolymerization of 2-ethylhexyl
acrylate, N-acryloyl morpholine, and  acrylic acid at
a ratio by weight of 70/30/3, 2 parts by weight of
epoxy crosslinking  agent (Tetrad G of Mitsubishi Gas
Chemical) and 2 parts by weight of isocyanate
crosslinking agent (Coronate L of Nihon Polyurethane)
were mixed. The mixture was 15 uniformly dissolved in
toluene as organic solvent, and a solution of acrylic
pressure-sensitive adhesive was prepared. On the other
hand, a copper foil (thickness 18 gm) was prepared as
the work,  and one side of this copper foil and
pressure-sensitive adhesive were adhered by roll
laminator with the pressure-sensitive adhesive layer
set at adhesion side. It was put on 20 an X-Y stage
mounting a suction plate having zirconia sprayed on a
stainless steel plate,  with the work at the upper
side. Further, third harmonic (355 nm) of YAG laser of
average output of 5 W and repetition frequency of 30
kHz was focused by fDlens into a  diameter of 25 gm on
the copper foil surface, and it was cut by scanning
laser beam at a  speed of 10 mm/sec by galvano
scanner. At this time, the pressure-sensitive adhesive
25 sheet was not cut, and only the work was cut off.
Peeling the pressure-sensitive  adhesive sheet from
the polyimide, the periphery of the processed hole of
the  pressure-sensitive adhesive sheet adhering
surface (laser exit side) was observed, but no
deposit was found. Since the pressure-sensitive
adhesive sheet was not cut off,  contamination from
the suction stage was not recognized. 30 (Example 7-4)
68 A pressure-sensitive adhesive sheet prepared same
as in example 7-1 was put  on an X-Y stage mounting a
glass epoxy resin suction plate, and third harmonic
(355  nm) of YAG laser of average output of 5 W and
repetition frequency of 30 kHz was  focused by fDlens
into a diameter of 20 gm on the polyimide surface, and
it was drilled 5 by scanning laser beam at a speed of
20 mm/sec by galvano scanner. However, the
pressure-sensitive adhesive sheet was not drilled. On
the other hand, a polyimide film (thickness 25 gm) was
prepared as the  work, and a copper foil of 9 gm in
thickness was adhered on both sides, and a  



double-side copper-clad substrate was prepared. 10
This double-side copper-clad substrate and
pressure-sensitive adhesive were  adhered by roll
laminator with the pressure-sensitive adhesive layer
set at adhesion side.  It was put on an X-Y stage
mounting a glass epoxy resin suction plate in the
processing  apparatus, with the work at the upper
side. Further, third harmonic (355 nm) of YAG  laser
of average output of 5 W and repetition frequency of
30 kHz was focused by 15 fDlens into a diameter of 20
gm on the polyimide surface, and a through-hole of 100
gm  in diameter was formed by scanning laser beam by
galvano scanner. At this time, the  pressure-sensitive
adhesive sheet was not pierced, and only the work was
processed.  The piercing speed was 300 holes/second.
Peeling the pressure-sensitive adhesive  sheet from
the double-side copper-clad substrate, the periphery
of the processed hole of 20 the pressure-sensitive
adhesive sheet adhering surface (laser exit side) was
observed,  but no deposit was found. (Comparative
Example 7-4) In comparison 7-4, the work was processed
same as in example 7-4 except that  laser processing
was done without adhering pressure-sensitive adhesive
sheet. The 25 periphery of the cut section at the
laser exit side of double-side copper-clad substrate
(work) was observed, and lots of deposits of
decomposition residue of double-side  copper-clad
substrate and decomposition residue of glass epoxy
resin suction plate were  observed. Later it was
attempted to remove the residue by desmearing process
using  30 aqueous solution of potassium permanganate.
However, the decomposition residue  69 could not be
removed completely.  (Comparative Example 7-5) The
pressure-sensitive adhesive sheet obtained in
comparison 7-2 was  processed by laser in the same
condition as in example 7-4, and an opening of 100 m
5 in diameter was formed in the pressure-sensitive
adhesive sheet. Further, by laser processing in the
same condition as in example 7-4,  through-holes were
formed not only in the double-side copper-clad
substrate but also in  the pressure-sensitive adhesive
sheet, and decomposition deposits due to glass epoxy  



resin substrate were detected in the through-holes. 10
(Example 7-5) The pressure-sensitive adhesive sheet
prepared same as in example 7-2 was  adhered to the
polyimide film (thickness 50 m), with the
pressure-sensitive adhesive  layer set at adhesion
side. It was put on an X-Y stage mounting a stainless
steel  suction plate in the processing apparatus, with
the work at the upper side. Further, 15 third harmonic
(355 nm) of YAG laser of average output of 5 W and
repetition  frequency of 30 kHz was focused by fO lens
on the polyimide film surface, and it was  processed.
As a result, a through-hole of incident side diameter
of 30 m and exit side  (pressure-sensitive adhesive
sheet adhering side) diameter of 20 m was formed. No
opening was formed in the pressure-sensitive adhesive
sheet. Peeling the 20 pressure-sensitive adhesive
sheet from the double-side copper-clad substrate, the
periphery of the processed hole of the
pressure-sensitive adhesive sheet adhering  surface
(laser exit side) was observed, but the edge of the
exit side opening was sharp,  and no deposit was
found, and desmearing process in later step was not
needed.  (Comparative Example 7-6) 25 In comparison
7-6, the work was processed same as in example 7-5
except that  laser processing was done without
adhering pressure-sensitive adhesive sheet. The
periphery of the opening at the laser exit side of
polyimide film (work) was observed,  and the opening
was bulged by the effect of heat, and the sample was
not put in  practical use. 30 Later it was attempted
to remove the residue by desmearing process using  70
aqueous solution of potassium permanganate. However,
nickel was detected near the  opening, and the
decomposition residue due to stainless steel suction
plate was detected.  (Example 7-6) On a polyethylene
film (base material) of 80 m in thickness, a solution
of  5 acrylic pressure-sensitive adhesive which can be
cured by ultraviolet ray was applied  and dried to
form a pressure-sensitive adhesive layer of 10 pm in
thickness, and a  pressure-sensitive adhesive sheet
was obtained. In this base material, light
transmissivity at 355 nm was measured, and 81.9% was
obtained. Light transmissivity  



at 3 55 nm of pressure-sensitive adhesive sheet was
74.1 %. 10 The solution of acrylic pressure-sensitive
adhesive was prepared as follows.  In 100 parts by
weight of acrylic polymer (number-average molecular
weight about  600,000) by copolymerization of
2-ethylhexyl acrylate, methyl acrylate, and acrylic
acid  at a ratio by weight of 50/50/2, 3.5 parts by
weight of isocyanate crosslinking agent  (Coronate L
of Nihon Polyurethane), 0.05 parts by weight of
reaction catalyst (OL-1 of 15 Tokyo Fine Chemical),
and 15 parts by weight of plasticizer (dibutoxyethyl
adipate)  were mixed. The mixture was uniformly
dissolved in toluene as organic solvent, and a
solution of acrylic pressure-sensitive adhesive was
prepared. On the other hand, a polycarbonate film
(thickness 25 m) was prepared as the  work, and one
side of this and pressure-sensitive adhesive sheet
were adhered by roll 20 laminator with the
pressure-sensitive adhesive layer set at adhesion
side. It was put on  an X-Y stage mounting a suction
plate in the processing apparatus, with the work at
the  upper side. Further, third harmonic (355 nm) of
YAG laser of average output of 5 W  and repetition
frequency of 15 kHz was emitted through a mask by mask
imaging method. As a result, an opening of 25 pm in
diameter was formed in the 25 polycarbonate film. At
this time, the pressure-sensitive adhesive sheet was
not cut,  and only the work was cut off. Energy
density of laser beam was about 600 mJ/cm2 on  the
work. Peeling the pressure-sensitive adhesive sheet
from the polycarbonate film,  the periphery of the
opening of the laser exit side was observed, but no
deposit was  found. 30 71 [Example 8] The following
examples correspond to pressure-sensitive adhesive
sheets H.  [Measure of the number-average molecular
weight] The number-average molecular weight of the
synthesized acrylic polymer was  5 measured in the
following method. That is, the synthesized acrylic
polymer was  dissolved in THE at 0.1 wt %, the
number-average molecular weight was measured by
polystyrene conversion, using GPC (gel permeation
chromatography). The measuring  condition is as
follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H)  



+ (GMHHR-H) + (G2000HHR) of Toso, flow rate: 0.8
ml/min, concentration: 0.1 wt 10 %, injection volume:
100 microliters, column temperature: 40C, and eluant:
THF.  [Measure of the ratio of etching] The third
harmonics (wavelength of 355nm) of the YAG laser
(maximum  output 5W, repetition frequency of 30kHz)
which carried out beam shaping were  condensed with
f>3 lens in the Top Hat form, and the basis material
surface was 15 irradiated on condition that 200
(pulse) pulses. The depth (m) of the slot formed in
basis material was measured with the optical
microscope after irradiation. The ratio of  etching is
calculated by the following formula. Ratio of etching
= depth of the slot (m) / impulses (pulse)  Moreover,
the energy fluence of the YAG laser was 8 (J/cm2).  20
(Example 8-1) On a polyethylene film (base material,
ratio of etching;0 ) of 100 m in  thickness, a
solution (1) of acrylic pressure-sensitive adhesive
which can be cured by  ultraviolet ray was applied and
dried to form a pressure-sensitive adhesive layer of
10  m in thickness, and a pressure-sensitive adhesive
sheet was obtained. In this 25 pressure-sensitive
adhesive sheet, light transmission at 355 nm was
measured , and light  transmission of 78.9 % was
obtained. The solution (1) of acrylic
pressure-sensitive adhesive was prepared as follows.
In 100 parts by weight of acrylic polymer
(number-average molecular weight about  800,000) by
copolymerization of butyl acrylate, ethyl acrylate,
2-hydroxy acrylate, and 30 acrylic acid at a ratio by
weight of 60/40/4/1, 90 parts by weight of
dipentaerythritol  72 monohydroxy pentacrylate as
photopolymerizable compound, and 5 parts by weight of
benzyl dimethyl ketal (Irgacure 651) as
photopolymerization initiator were mixed. The mixture
was uniformly dissolved in 650 parts by weight of
toluene as organic  solvent, and a solution (1) of
acrylic pressure-sensitive adhesive was prepared. 5 In
succession, one side of polyimide (thickness 100 m)
and pressure-sensitive  adhesive were adhered by roll
laminator with the pressure-sensitive adhesive layer
set at  adhesion side. It was put on an X-Y stage
mounting a glass epoxy resin suction plate  in the
processing apparatus, with the work at the upper side.
Further, third harmonic  



(355 nm) of YAG laser of average output of 5 W and
repetition frequency of 30 kHz 10 was focused by fO
lens into a diameter of 25 tm on the polyimide
surface, and it was  cut by scanning laser beam at a
speed of 20 mm/sec by galvano scanner. At this time,
the pressure-sensitive adhesive sheet was not cut
(depth of the slot 0 m), and only the  work was cut
off. Peeling the pressure-sensitive adhesive sheet
from the polystyrene,  the periphery of the processed
hole of the pressure-sensitive adhesive sheet adhering
15 surface (laser exit side) was observed, but no
deposit was found. Since the  pressure-sensitive
adhesive sheet was not cut off, contamination from the
suction stage  was not recognized. (Comparative
Example 8-1) In comparison 1-1, the work was processed
same as in example 8-1 except that  20 laser
processing was done without adhering
pressure-sensitive adhesive sheet. The  periphery of
the cut section at the laser exit side of polyimide
(work) was observed, and  lots of deposits of
decomposition residue of polyimide and decomposition
residue of  glass epoxy resin suction plate were
observed. Besides, nickel was detected near the  cut
section, and residue from stainless steel was
recognized. Later it was attempted to 25 remove the
residue by desmearing process using aqueous solution
of potassium  permanganate. However, the decomposition
residue could not be removed completely.  (Comparative
Example 8-2) In comparison 8-2, the work was processed
by laser same as in example 8-1  except that
polyethylene terephthalate (or PET, thickness 50 m,
ratio of etching 0.76)  30 was used as
pressure-sensitive adhesive sheet. Light transmission
of pressure-sensitive 73 adhesive sheet was 44.9 %.
After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the polyimide was cut off, but the pressure-sensitive
adhesive sheet was  heavily damaged, and foams
including decomposition residue of pressure-sensitive
5 adhesive sheet were formed between the
pressure-sensitive adhesive sheet and  decomposition
residue of glass epoxy resin suction plate. Peeling
the  pressure-sensitive adhesive sheet, the periphery
of the cut section at the laser exit side  was
observed, and lots of deposits of decomposition
residue of polyimide were  



observed. 10 (Example 8-2) On a base material
(thickness 100 m, ratio of etching;0.02) of three
layers of  polyethylene, polypropylene and
polyethylene , a solution (2) of acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied and dried  to form a
pressure-sensitive adhesive layer of 20 m in
thickness, and a 15 pressure-sensitive adhesive sheet
was obtained. In this pressure-sensitive adhesive
sheet, light transmission at 355 nm was measured, and
light transmission of 2.9 % was  obtained. The
solution (2) of acrylic pressure-sensitive adhesive
was prepared as follows.  In 100 parts by weight of
acrylic polymer (number-average molecular weight about
20 500,000) by copolymerization of butyl acrylate,
ethyl acrylate, and 2-hydroxy acrylate  at a ratio by
weight of 50/50/16, 20 parts by weight of
2-methacryloyl oxyethyl  isocyanate was added for
reaction, and a carbon-carbon double bond was
introduced  into the side chain inside the molecule of
acrylic polymer (side chain length is 13  atoms). In
100 parts by weight of this polymer, 1 part of
isocyanate crosslinking agent 25 (Coronate L) and 3
parts by weight of alpha-hydroxy ketone (Irgacure 184)
were  blended. The blended mixture was uniformly
dissolved in toluene as organic solvent,  and a
solution (2) of acrylic pressure-sensitive adhesive
was prepared. On the other hand, a polyimide film
(thickness 25 m) was prepared, and on  this polyimide
film, a copper layer of 18 pm in thickness was formed,
and a two-layer  30 substrate was fabricated. This
substrate was processed by exposing, developing and
74 etching, and a specified circuit was formed.
Further on a polyimide film (thickness 13  m), an
epoxy resin layer (thickness 15 m) was formed, and a
cover ray film was  obtained. Gluing the cover ray
film and the substrate, a flexible printed board was
fabricated as the work. 5 In succession, the flexible
printed board and pressure-sensitive adhesive sheet
were adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion
side. It was put on an X-Y stage mounting a glass
epoxy resin suction plate in the  processing
apparatus, with the work at the upper side. Further,
third harmonic (355  



nm) of YAG laser of average output of 5 W and
repetition frequency of 30 kHz was 10 focused by
fOlens into a diameter of 25 m on the flexible printed
board surface, and it  was cut by scanning laser beam
at a speed of 20 mm/sec by galvano scanner. At this
time, the pressure-sensitive adhesive sheet was not
cut(depth of the slot 0 m), and  only the flexible
printed board was cut off. Peeling the
pressure-sensitive adhesive  sheet from the flexible
printed board, the periphery of the processed hole of
the 15 pressure-sensitive adhesive sheet adhering
surface (laser exit side) was observed, but no
deposit was found. Since the pressure-sensitive
adhesive sheet was not cut off,  contamination from
the suction stage was not recognized. (Example 8-3) On
a ethylene-vinyl acetate copolymer film (base
material, ratio of etching;0 )  20 of 80 m in
thickness, a solution (3) of acrylic
pressure-sensitive adhesive which can be  cured by
ultraviolet ray was applied and dried to form a
pressure-sensitive adhesive  layer of 5 m in
thickness, and a pressure-sensitive adhesive sheet was
obtained. In  this pressure-sensitive adhesive sheet,
light transmission at 355 nm was measured, and  light
transmission of 84.7 % was obtained. 25 The solution
(3) of acrylic pressure-sensitive adhesive was
prepared as follows.  In 300 parts by weight of
toluene, 100 parts by weight of acrylic polymer
(number-average molecular weight about 1000,000) by
copolymerization of  2-ethylhexyl acrylate, N-acryloyl
morpholine, and acrylic acid at a ratio by weight of
70/30/3, 2 parts by weight of epoxy cross-linking
agent (Tetrad G of Mitsubishi Gas 30 Chemical), and 2
parts by weight of isocyanate crosslinking agent
(Coronate L of Nihon  75 Polyurethane) were mixed.
Consequently, a solution (3) of acrylic
pressure-sensitive  adhesive was obtained. On the
other hand, a copper foil (thickness 18 m) was
prepared as the work,  and one side of this copper
foil and pressure-sensitive adhesive.sheet were
adhered by  5 roll laminator with the
pressure-sensitive adhesive. layer set at adhesion
side. It was put on an X-Y stage mounting .a. glass
epoxy resin suction plate in the processing
apparatus, with the work at the upper side. Further,
third harmonic (355 nm) of YAG  laser of average
output of.5 W and repetition frequency of 30 kHz was
focused by  



fOlens into a diameter of 25 pm on the copper foil
surface, and it was cut by scanning 10 laser beam at a
speed of 10 mm/sec by galvano scanner. At this time,
the  pressure-sensitive adhesive sheet was not
cut(depth of the slot 0 m), and only the  work was cut
off. Peeling the pressure-sensitive adhesive sheet
from the polyimide,  the periphery of the processed
hole of the pressure-sensitive adhesive sheet adhering
surface (laser exit side) was observed, but no deposit
was found. Since the 15 pressure-sensitive adhesive
sheet was not cut off, contamination from the suction
stage  was not recognized. (Example 8-4) A polyimide
film (thickness 25 m) was prepared as the work, and a
copper  foil of 9 m in thickness was adhered on both
sides, and a double-side copper-clad  20 substrate was
prepared. This double-side copper-clad substrate and
pressure-sensitive adhesive sheet  were adhered by
roll laminator with the pressure-sensitive adhesive
layer set at adhesion  side. It was put on an X-Y
stage mounting a glass epoxy resin suction plate in
the  processing apparatus, with the work at the upper
side. Further, third harmonic (355 25 nm) of YAG laser
of average output of 5 W and repetition frequency of
30 kHz was  focused by fOlens into a diameter of 20 m
on the polyimide surface, and a  through-hole of 100 m
in diameter was formed by scanning laser beam by
galvano  scanner. At this time, the pressure-sensitive
adhesive sheet was not pierced(depth of  the hole 0
m), and only the work was processed. The piercing
speed was 200 30 holes/second. Peeling the
pressure-sensitive adhesive sheet from the double-side
76 copper-clad substrate, the periphery of the
processed hole of the pressure-sensitive  adhesive
sheet adhering surface (laser exit side) was observed,
but no deposit was  found. (Example 8-5) 5 In example
8-5, the flexible printed board was processed by laser
same as in  example 8-2 except that a polybutadiene
film (thickness 100 m, ratio of etching 0.24)  was
used as base material of pressure-sensitive adhesive
sheet. In this  pressure-sensitive adhesive sheet,
light transmission at 355.nm was measured, and light  



transmission of 24.3 % was obtained. 10 After laser
processing, the work.and pressure-sensitive adhesive
sheet were  observed, and the pressure-sensitive
adhesive sheet was not cut (depth of the slot 8 m),
and only the flexible printed board was cut off.
Peeling the pressure-sensitive  adhesive sheet, the
periphery of the cut section of the pressure-sensitive
adhesive sheet  adhering surface (laser exit side) was
observed, but no deposit was found. 15 (Example 8-6)
In example 8-6, the flexible printed board was
processed by laser same as in  example 8-2 except that
a polymethylpentene film (thickness 100 gm, ratio of
etching  0.14) was used as base material of
pressure-sensitive adhesive sheet. In this
pressure-sensitive adhesive sheet, light transmission
at 355 nm was measured, and light  20 transmission of
77.1 % was obtained. After laser processing, the work
and pressure-sensitive adhesive sheet were  observed,
and the pressure-sensitive adhesive sheet was not cut
(depth of the slot 3 m),  and only the flexible
printed board was cut off. Peeling the
pressure-sensitive  adhesive sheet, the periphery of
the cut section of the pressure-sensitive adhesive
sheet 25 adhering surface (laser exit side) was
observed, but no deposit was found.  (Example 8-7) In
example 8-7, the flexible printed board was processed
by laser same as in  example 8-2 except that a
polynorbornene film (thickness 100 m, ratio of etching
0.14)  was used as base material of pressure-sensitive
adhesive sheet. In this 30 pressure-sensitive adhesive
sheet, light transmission at 355 nm was measured , and
light  77 transmission of 89.8 % was obtained. After
laser processing, the work and pressure-sensitive
adhesive sheet were  observed, and the
pressure-sensitive adhesive sheet was not cut (depth
of the slot 4 m),  and only the flexible printed board
was cut off. Peeling the pressure-sensitive 5 adhesive
sheet, the periphery of the cut section of the
pressure-sensitive adhesive sheet  adhering surface
(laser exit side) was observed, but no deposit was
found. (Example 8-8) In example 8-8, the flexible
printed board was processed by laser same as in  



example 8-2 except that a polyvinylalchol film
(thickness 100 m, ratio of etching 10 0.001) was used
as base material of pressure-sensitive adhesive sheet.
In this  pressure-sensitive adhesive sheet, light
transmission at 355 nm was measured , and light
transmission of 87.7 % was obtained. After laser
processing, the work and pressure-sensitive adhesive
sheet were  observed, and the pressure-sensitive
adhesive sheet was not cut (depth of the slot 0 m),
15 and only the flexible printed board was cut off.
Peeling the pressure-sensitive adhesive sheet, the
periphery of the cut section of the pressure-sensitive
adhesive sheet  adhering surface (laser exit side) was
observed, but no deposit was found. (Example 8-9) In
example 8-9, the flexible printed board was processed
by laser same as in  20 example 8-2 except that a
polyurethane film (thickness 100 m, ratio of etching
0.29)  was used as base material of pressure-sensitive
adhesive sheet. In this  pressure-sensitive adhesive
sheet, light transmission at 355 nm was measured , and
light  transmission of 6.7 % was obtained. After laser
processing, the work and pressure-sensitive adhesive
sheet were  25 observed, and the pressure-sensitive
adhesive sheet was not cut (depth of the slot 12
p.m), and only the flexible printed board was cut off.
Peeling the pressure-sensitive  adhesive sheet, the
periphery of the cut section of the pressure-sensitive
adhesive sheet  adhering surface (laser exit side) was
observed, but no deposit was found. (Example 8-10) 30
In example 8-10, the flexible printed board was
processed by laser same as in  78 example 8-2 except
that a polyethyleneglychol film (thickness 100 m,
ratio of etching  0.05) was used as base material of
pressure-sensitive adhesive sheet. In this
pressure-sensitive adhesive sheet, light transmission
at 355 nm was measured, and light  transmission of 1.8
% was obtained. 5 After laser processing, the work and
pressure-sensitive adhesive sheet were  observed, and
the pressure-sensitive adhesive sheet was not cut
(depth of the slot 0 m),  and only the flexible
printed board was cut off. Peeling the
pressure-sensitive  adhesive sheet, the periphery of
the cut section of the pressure-sensitive adhesive
sheet  



adhering surface (laser exit side) was observed, but
no deposit was found. 10 Contamination of the surface
(laser beam exit side) by the decomposition thing  can
be effectively controlled by using the
pressure-sensitive adhesive sheet for laser
processing whose ratio of etching of basis material is
0.4 or less so that clearly from the  example and the
comparative Example. 15 INDUSTRIAL APPLICABILITY As
described herein, the invention can suppress
generation of decomposition  residue at the time of
laser processing, in particular, decreasing occurrence
of  decomposition residue from the stage for fixing
the work and suppressing  contamination between the
work and the pressure-sensitive adhesive sheet, or the
20 reverse side of machining. Accordingly, wet
desmearing or other later process can be  omitted, and
waste liquid treatment is not needed in later process,
which contributes to  reduction of environmental load.
Besides, since decomposition deposits can be
decreased, a higher power of laser beam is realized,
and the through-put may be  enhanced. As a result,
laser processed parts can be manufactured easily and
at high 25 production efficiency. Meanwhile, since the
pressure-sensitive adhesive sheet has a
pressure-sensitive adhesive layer for adhering and
fixing the work, if a specified region  of the work is
cut off at once, dropping of the work is prevented,
and handling is  improved. 79 CLAIMS  1. A
manufacturing method of laser processed parts
characterized by using a pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser 5 beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, wherein at least a pressure-sensitive
adhesive layer is provided on a base  material as the
pressure-sensitive adhesive sheet for laser
processing, using a material of  10 which ratio of
light absorption coefficient expressed in formula (1)
below is less than 1, said method comprising a step of
adhering the pressure-sensitive adhesive sheet for
laser processing to the laser beam exit side of the
work by way of the pressure-sensitive  



adhesive layer, a step of processing the work by
irradiating the work with a laser beam of  15 within 2
times of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work, and a step of peeling the
pressure-sensitive adhesive sheet for laser processing
from  the work after the machining. Ratio of light
absorption coefficient = (absorption coefficient of 20
pressure-sensitive adhesive sheet for laser processing
in light of wavelength of 355 rim)  / (absorption
coefficient of work in light of wavelength of 355 nm)
(1) 2. A manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work made
of a 25 metal material with laser beam of wavelength
in ultraviolet region or laser beam capable  of
absorbing the light in ultraviolet region passing
through multiple photon absorbing  process, and
processing the work by ablation, wherein at least a
pressure-sensitive adhesive layer is provided on a
base  material as the pressure-sensitive adhesive
sheet for laser processing, using a material of  30
which absorption coefficient of laser beam of
wavelength of 355 rim is less than 20 cm  80 said
method comprising a step of adhering the
pressure-sensitive adhesive sheet for  laser
processing to the laser beam exit side of the work by
way of the pressure-sensitive  adhesive layer, a step
of processing the work by irradiating the work with
the laser beam of  5 within 2 times of the irradiation
intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for
inducing ablation of the work, and a step of peeling
the pressure-sensitive adhesive sheet for laser
processing from  the work after the machining. 10 3. A
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser  beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, 



15 wherein at least a pressure-sensitive adhesive
layer is provided on a base  material as the
pressure-sensitive adhesive sheet for laser
processing, using a material of  which refractive
index is smaller than that of the work, said method
comprising a step of adhering the pressure-sensitive
adhesive sheet for laser processing to the laser beam
exit side of the work by way of the pressure-sensitive
adhesive layer, 20 a step of processing the work by
irradiating the work with a laser beam of  within 2
times of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity of threshold for inducing
ablation of the work, and a step of peeling the
pressure-sensitive adhesive sheet for laser processing
from  the work after the machining. 25 4. A
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work made
of a  metal material with laser beam of wavelength in
ultraviolet region or laser beam capable  of absorbing
the light in ultraviolet region passing through
multiple photon absorbing 30 process, and processing
the work by ablation,  81 wherein at least a
pressure-sensitive adhesive layer is provided on a
base  material as the pressure-sensitive adhesive
sheet for laser processing, using a material of  which
refractive index is less than 1.53, said method
comprising a step of adhering the  pressure-sensitive
adhesive sheet for laser processing to the laser beam
exit side of the 5 work by way of the
pressure-sensitive adhesive layer, a step of
processing the work by irradiating the work with the
laser beam of  within 2 times of the irradiation
intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for
inducing ablation of the work, and a step of peeling
the pressure-sensitive adhesive sheet for laser
processing from  10 the work after the machining. 5. A
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser  beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in 15
ultraviolet region passing through multiple photon
absorbing process, and processing  



the work by ablation, wherein at least a
pressure-sensitive adhesive layer is provided on a
base  material as the pressure-sensitive adhesive
sheet for laser processing, using a material of  which
ratio of density expressed in formula (2) is less than
1, said method comprising a 20 step of adhering the
pressure-sensitive adhesive sheet for laser processing
to the laser  beam exit side of the work by way of the
pressure-sensitive adhesive layer, a step of
processing the work by irradiating the work with a
laser beam of  within 2 times of the irradiation
intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for
inducing ablation of the work, and 25 a step of
peeling the pressure-sensitive adhesive sheet for
laser processing from  the work after the machining.
Ratio of density = (density of pressure-sensitive
adhesive sheet for laser  processing) / (density of
work)(2) 30 6. A manufacturing method of laser
processed parts characterized by using a  82
pressure-sensitive adhesive sheet for laser
processing, irradiating the work made of a  metal
material with laser beam of wavelength in ultraviolet
region or laser beam capable  of absorbing the light
in ultraviolet region passing through multiple photon
absorbing  process, and processing the work by
ablation, 5 wherein at least a pressure-sensitive
adhesive layer is provided on a base  material as the
pressure-sensitive adhesive sheet for laser
processing, using a material of  which density is less
than 1.1 g/cm3, with the ratio of density expressed in
formula (2)  being less than 1, said method comprising
a step of adhering the pressure-sensitive  adhesive
sheet for laser processing to the laser beam exit side
of the work by way of the  10 pressure-sensitive
adhesive layer, a step of processing the work by
irradiating the work with the laser beam of  within 2
times of the irradiation intensity for forming a
through-hole in the work, at  higher than the
irradiation intensity. of threshold for inducing
ablation of the work, and a step of peeling the
pressure-sensitive adhesive sheet for laser processing
from  15 the work after the machining. Ratio of
density = (density of pressure-sensitive adhesive
sheet for laser  



processing) / (density of the work) (2) 7. A
manufacturing method of laser processed parts
characterized by using a  20 pressure-sensitive
adhesive sheet for laser processing, irradiating the
work with laser  beam of wavelength in ultraviolet
region or laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, wherein at least a pressure-sensitive
adhesive layer is provided on a base 25 material as
the pressure-sensitive adhesive sheet for laser
processing, using a material of  which ratio of
tensile strength expressed in formula (3) is less than
1, said method  comprising a step of adhering the
pressure-sensitive adhesive sheet for laser processing
to the laser beam exit side of the work by way of the
pressure-sensitive adhesive layer, a step of
processing the work by irradiating the work with a
laser beam of  30 within 2 times of the irradiation
intensity for forming a through-hole in the work, at
83 higher than the irradiation intensity of threshold
for inducing ablation of the work, and a step of
peeling the pressure-sensitive adhesive sheet for
laser processing from  the work after the machining.
Ratio of tensile strength = (tensile strength of
pressure-sensitive adhesive sheet  5 for laser
processing) / (tensile strength of work) (3) 8. A
manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work made
of a  metal material with laser beam of wavelength in
ultraviolet region or laser beam capable 10 of
absorbing the light in ultraviolet region passing
through multiple photon absorbing  process, and
processing the work by ablation, wherein at least a
pressure-sensitive adhesive layer is provided on a
base  material as the pressure-sensitive adhesive
sheet for laser processing, using a material of  which
tensile strength is less than 100 MPa, said method
comprising a step of adhering 15 the
pressure-sensitive adhesive sheet for laser processing
to the laser beam exit side of  the work by way of the
pressure-sensitive adhesive layer, a step of
processing the work by irradiating the work with the
laser beam of  within 2 times of the irradiation
intensity for forming a through-hole in the work, at  



higher than the irradiation intensity of threshold for
inducing ablation of the work, and 20 a step of
peeling the pressure-sensitive adhesive sheet for
laser processing from  the work after the machining.
9. A manufacturing method of laser processed parts
characterized by using a  pressure-sensitive adhesive
sheet for laser processing, irradiating the work with
laser 25 beam of wavelength in ultraviolet region or
laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon
absorbing process, and processing  the work by
ablation, wherein at least a pressure-sensitive
adhesive layer is provided on a base  material as the
pressure-sensitive adhesive sheet for laser
processing, using a material of  30 which ratio of
total coupling energy expressed in formula (4) is 1 or
more, said method 84 comprising a step of adhering the
pressure-sensitive adhesive sheet for laser processing
to the laser beam exit side of the work by way of the
pressure-sensitive adhesive layer, a step of
processing the work by irradiating the work with a
laser beam of  within 2 times of the irradiation
intensity for forming a through-hole in the work, at 5
higher than the irradiation intensity of threshold for
inducing ablation of the work, and a step of peeling
the pressure-sensitive adhesive sheet for laser
processing from  the work after the machining. Ratio
of total coupling energy = (total coupling energy A of
minimum value  out of the total of coupling energy of
one carbon atom in the resin component 10 composing
the base material and other atom coupling to this
carbon atom / total  coupling energy B of minimum
value out of the total of coupling energy of one
carbon  atom in the material component composing the
work to be used and other atom  coupling to this
carbon atom) (4) 15 10. A manufacturing method of
laser processed parts characterized by using a
pressure-sensitive adhesive sheet for laser
processing, irradiating the work made of a  metal
material with laser beam of wavelength in ultraviolet
region or laser beam capable  of absorbing the light
in ultraviolet region passing through multiple photon
absorbing  process, and processing the work by
ablation, 20 wherein at least a pressure-sensitive
adhesive layer is provided on a base  



material as the pressure-sensitive adhesive sheet for
laser processing, using a material of  which minimum
value of group parameter of coupling energy of carbon
atoms  composing the base material and directly
coupling atoms is 800 kJ/mol or more, said  method
comprising a step of adhering the pressure-sensitive
adhesive sheet for laser 25 processing to the laser
beam exit side of the work by way of the
pressure-sensitive  adhesive layer, a step of
processing the work by irradiating the work with the
laser beam of  within 2 times of the irradiation
intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for
inducing ablation of the work, and 30 a step of
peeling the pressure-sensitive adhesive sheet for
laser processing from  85 the work after the
machining. 11. A manufacturing method of laser
processed parts characterized by using a
pressure-sensitive adhesive sheet for laser
processing, irradiating the work with laser 5 beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the light in  ultraviolet region passing
through multiple photon absorbing process, and
processing  the work by ablation, wherein at least a
pressure-sensitive adhesive layer is provided on a
base  material as the pressure-sensitive adhesive
sheet for laser processing, using a material of  10
which ratio of specific heat expressed in formula (5)
is 1 or more, said method comprising a step of
adhering the pressure-sensitive adhesive sheet for
laser processing  to the laser beam exit side of the
work by way of the pressure-sensitive adhesive layer,
a step of processing the work by irradiating the work
with a laser beam of within 2 times of the irradiation
intensity for forming a through-hole in the work, at
15 higher than the irradiation. intensity of threshold
for inducing ablation of the work, and a step of
peeling the pressure-sensitive adhesive sheet for
laser processing from  the work after the machining.
Ratio of specific heat = (specific heat of
pressure-sensitive adhesive sheet for  laser
processing) / (specific heat of work) (5) 20 12. A
manufacturing method of laser processed parts
characterized by using a  



pressure-sensitive adhesive sheet for laser
processing, irradiating the work with laser  beam of
wavelength in ultraviolet region or laser beam capable
of absorbing the light in  ultraviolet region passing
through multiple photon absorbing process, and
processing 25 the work by ablation, wherein at least a
pressure-sensitive adhesive layer is provided on a
base  material as the pressure-sensitive adhesive
sheet for laser processing, using a material of  which
transmissivity in the absorption region of laser beam
of 50% or more, said  method comprising a step of
adhering the pressure-sensitive adhesive sheet for
laser 30 processing to the laser beam exit side of the
work by way of the pressure-sensitive  86 adhesive
layer, a step of processing the work by irradiating
the work with the laser beam, and a step of peeling
the pressure-sensitive adhesive sheet for laser
processing from  the work after the machining. 5 13.
The manufacturing method of laser processed parts
according to any one  of claims 1, 3, 5, 7, 11, and
12, wherein said work is any one of sheet materials,
circuit  boards, semiconductor wafers, glass
substrates, ceramic substrates, metal substrates,
semiconductor laser or other light emitting or
receiving element substrates, MEMS 10 substrates,
semiconductor packages, cloth, leather, or paper. 14.
The manufacturing method of laser processed parts
according to any one  of claims 2, 4, 6, 8, and 10,
wherein said work is either semiconductor wafer or
metal  substrate. 15 15. The manufacturing method of
laser processed parts according to claim 5  or 6,
wherein said base material contains polyolefm resin.
16. The manufacturing method of laser processed parts
according to claim 9,  20 wherein said work is a sheet
material. 17. The manufacturing method of laser
processed parts according to any one  of claims 1 to
16, wherein the step of processing the work is a step
of cutting or piercing  the work. 



25 18. A pressure-sensitive adhesive sheet for laser
processing used in a  manufacturing method of laser
processed parts in any one of claims 1 to 17. 19. A
pressure-sensitive adhesive sheet for laser
processing, irradiating the  30 work with laser beam
of wavelength in ultraviolet region, and processing
the work by  87 ablation, Wherein the
pressure-sensitive adhesive sheet for laser processing
is that at  least a pressure-sensitive adhesive layer
is provided on a base material, and ratio of etching
(etching rate/ energy fluence) of the base material is
0.4  5 [(m/pulse)/(J/cm)] or less. 20. The
pressure-sensitive adhesive sheet for laser processing
according to  claim 19, wherein said base material
contains polyolefin resin. 10 21. The
pressure-sensitive adhesive sheet for laser processing
according to  claim 20, wherein said polyolefin resin
is polyethylene. 22. The pressure-sensitive adhesive
sheet for laser processing according to  claim 20,
wherein said a functional group of the side chain of
the polyolefin resin has  15 connected with the main
chain by methylene combination. 23. The
pressure-sensitive adhesive sheet for laser processing
according to  claim 20, wherein said a functional
group of the side chain of the polyolefin resin has
connected with the main chain by ether combination. 20
24. The pressure-sensitive adhesive sheet for laser
processing according to  claim 19, wherein said base
material contains polynorbornene resin. 25. The
pressure-sensitive adhesive sheet for laser processing
according to  25 claim 19, wherein said base material
contains polyurethane resin. 26. The
pressure-sensitive adhesive sheet for laser processing
according to  claim 19, wherein said base material
contains polyalkyleneglycol resin. 30 27. A
manufacturing method of laser processed parts
characterized by using a  88 pressure-sensitive
adhesive sheet parts in any one of claims 19 to 26 for
laser  



processing, wherein a step (1) of adhering the
pressure-sensitive adhesive sheet for laser
processing to the laser beam exit side of the work by
way of the pressure-sensitive 5 adhesive layer, a step
(2) of processing the work by irradiating the work
with a laser beam, and  a step (3) of peeling the
pressure-sensitive adhesive sheet for laser processing
from the work after the machining. 10 28. The
manufacturing method of laser processed parts
according to claim 27,  wherein said work is any one
of sheet materials, circuit boards, semiconductor
wafers,  glass substrates, ceramic substrates, metal
substrates, semiconductor laser or other light
emitting or receiving element substrates, MEMS
substrates, semiconductor packages,  cloth, leather,
or paper. 15 29. The manufacturing method of laser
processed parts according to any one  of claims 27 or
28, wherein the step of processing the work is a step
of cutting or  piercing the work. 89 




