
 
 

1

[Name of Document]  Description 

[Title of Invention]  DICING SHEET, METHOD FOR PROD UCING DICING 

SHEET, AND METHOD FOR PRODUCING MOLD CHIPS 

[Technical Field] 

 [0001] 5 

 The present invention relates to a dicing sheet us ed when 

dicing a mold package such as a semiconductor packa ge in which 

a plurality of chip-like components such as semicon ductor chips 

is sealed with resin.  The present invention also r elates to 

a method for producing the above dicing sheet and a  method for 10 

producing mold chips using the above dicing sheet. 

[Background Art] 

 [0002] 

 Components in which chip-like components such as 

semiconductor chips are sealed with resin (referred  to as “mold 15 

chips” in the present description) may ordinarily b e produced 

in the following manner when the chip-like componen ts to be 

sealed are, for example, semiconductor chips. 

 [0003] 

 First, semiconductor chips are placed on respectiv e bases 20 

of a collected body, such as a TAB tape, which is c onfigured 

such that a plurality of the bases is connected in series or 

in a matrix form, and these semiconductor chips are  collectively 

sealed with resin to obtain an electronic component  collected 

body (referred to as a “semiconductor package” in t he present 25 

description). 

 [0004] 

 Then, a pressure sensitive adhesive sheet comprisi ng a 

base film and a pressure sensitive adhesive layer ( referred to 

as a “dicing sheet” in the present description) is attached to 30 

one surface of the semiconductor package thereby to  fix the 

semiconductor package to the dicing sheet.  This se miconductor 

package fixed to the dicing sheet is cut and separa ted (diced) 
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into individual pieces and a member is thus produce d in which 

a plurality of mold chips is closely disposed on th e dicing sheet 

(dicing step). 

 [0005] 

 The pressure sensitive adhesive layer of a dicing sheet 5 

may ordinarily be designed such that the pressure s ensitive 

adhesion property of the pressure sensitive adhesiv e layer to 

an adherend surface is reduced by a specific stimul ation.  For 

example, irradiation with energy rays may be employ ed as the 

specific stimulation.  Thus, a step is involved in which the 10 

dicing sheet is irradiated with energy rays to redu ce the 

pressure sensitive adhesion property of the pressur e sensitive 

adhesive layer to an adherend surface before the fo llowing steps 

are performed. 

 [0006] 15 

 Subsequently, if necessary, the dicing sheet of th at 

member may be expanded (elongated in a direction or  directions 

in the main surface) to increase the space between the mold chips 

disposed on the dicing sheet (expanding step). 

 [0007] 20 

 The mold chips thus separated from one another on the 

dicing sheet are individually picked up to depart f rom the 

dicing sheet (pickup step) and transported to the n ext step.  

In this operation, the above step for reducing the pressure 

sensitive adhesion property of the pressure sensiti ve adhesive 25 

layer to the surfaces of the mold chips is involved  thereby to 

allow the pickup to easily be performed. 

 [0008] 

 In the dicing step among the series of steps, the 

semiconductor package and the mold chips obtained b y dicing the 30 

semiconductor package are required to maintain a st ate of being 

fixed on the dicing sheet.  To this end, it is pref erred for 

the pressure sensitive adhesive layer of the dicing  sheet to 
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have a high pressure sensitive adhesion property to  the surface 

of the semiconductor package and the surfaces of th e mold chips 

before the irradiation with energy rays. 

 [0009] 

 Here, when an adherend for the dicing sheet is a 5 

semiconductor package, the adherend surface is ordi narily the 

surface of the sealing resin and irregularities on the adherend 

surface tend to be larger than those in a case in w hich the 

adherend is a semiconductor wafer.  Accordingly, if  a dicing 

sheet for a semiconductor wafer as the adherend is diverted to 10 

a dicing sheet to be used in the above steps for a semiconductor 

package, the above pressure sensitive adhesion prop erty to the 

adherend surface will be insufficient and troubles may occur 

that, when the semiconductor package is cut into mo ld chips in 

the dicing step, some of the mold chips are release d and fly 15 

away from the dicing sheet.  Hereinafter, such trou bles 

occurring in the dicing step are referred to as “ch ip fly.” 

 [0010] 

 For the purpose of reducing the possibility of occ urrence 

of this mold chip fly, as described in Patent Liter ature 1, for 20 

example, the pressure sensitive adhesive layer of a  dicing sheet 

may be configured to contain a resin material for i mproving the 

pressure sensitive adhesion property to an adherend  surface 

before irradiation with energy rays (such a resin m aterial is 

referred to as a “tackifier resin” in the present d escription). 25 

[Prior Art Literature] 

[Patent Literature] 

 [0011] 

 [Patent Literature 1]  JP2005-229040A 

[Summary of the Invention] 30 

[Problems to be solved by the Invention] 

 [0012] 

 A rosin-based material commonly used as the tackif ier 
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resin is a material that is preferred in view of en hancing the 

pressure sensitive adhesion property of the pressur e sensitive 

adhesive layer to an adherend surface.  However, de tailed 

studies by the present inventors have revealed that , when the 

pressure sensitive adhesive layer contains a materi al, such as 5 

a tackifier resin, which has a relatively low molec ular weight, 

the pickup step may not be appropriately performed.   

Specifically, troubles may occur that the mold chip s cannot be 

picked up in the pickup step.  Hereinafter, such tr oubles 

occurring in the pickup step are collectively refer red to as 10 

“pickup failure.” 

 [0013] 

 In addition, the dicing step may be required to ha ve a 

reduced possibility of the occurrence of a so-calle d “adhesive 

residue” in which substances composed of the pressu re sensitive 15 

adhesive layer of a dicing sheet, etc., are attache d to the mold 

chips obtained by dividing the mold package into in dividual 

pieces.  If such an adhesive residue occurs, the ha ndling 

ability of the mold chips may deteriorate during th e dicing step 

and subsequent steps.  In the present description, such an 20 

adhesive residue is positioned as one of troubles i n the dicing 

step. 

 [0014] 

 An object of the present invention is to provide a  dicing 

sheet that has a reduced possibility of occurrence of troubles 25 

(specific examples of such troubles include the chi p fly, 

adhesive residue, and pickup failure) in both the d icing step 

and the pickup step.  Another object of the present  invention 

is to provide a method for producing the dicing she et.  Still 

another object of the present invention is to provi de a method 30 

for producing mold chips using the dicing sheet. 

[Means for solving the Problems] 

 [0015] 
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 The present invention provided to achieve the abov e 

objects is as follows. 

 [0016] 

 (1) A dicing sheet comprising a base film and a pr essure 

sensitive adhesive layer laminated on at least one surface of 5 

the base film, the pressure sensitive adhesive laye r being 

formed of a pressure sensitive adhesive composition  that 

contains an acrylic-based polymer (A) having an ene rgy ray 

polymerizable group and a reactive functional group  and an 

isocyanate-based crosslinker (B) capable of a cross linking 10 

reaction with the reactive functional group, the ac rylic-based 

polymer (A) being obtained by a reaction between an  

acrylic-based polymer (A1) having the reactive func tional group 

and an isocyanate-based compound (A2) having the en ergy ray 

polymerizable group under presence of an organometa llic 15 

catalyst (C) that contains at least one of titanium  and 

zirconium, the pressure sensitive adhesive layer ha ving a 

storage elastic modulus at 23°C of 50 kPa or more a nd 80 kPa 

or less before irradiation with energy rays and 5.0  MPa or more 

after irradiation with energy rays, the pressure se nsitive 20 

adhesive layer having a thickness of less than 20 µ m, the 

pressure sensitive adhesive layer having a surface of which an 

energy amount before irradiation with energy rays i s 0.1 mJ/5 

mmφ or more and 0.8 mJ/5 mm φ or less, the energy amount being 

measured using probe tack under a condition in whic h a peeling 25 

speed is changed to 1 mm/minute in a method as desc ribed in JIS 

Z0237:1991. 

 [0017] 

 (2) The dicing sheet as described in the above (1) , wherein 

the storage elastic modulus of the pressure sensiti ve adhesive 30 

layer at 23°C is 500 MPa or less after irradiation with energy 

rays. 

 [0018] 
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 (3) The dicing sheet as described in the above (1)  or (2), 

wherein a mass ratio of a monomer (m1) that gives a  

constitutional unit having the reactive functional group of the 

acrylic-based polymer (A1) to a total monomer that gives the 

acrylic-based polymer (A1) is 5 mass% or more and 3 0 mass% or 5 

less, and a use amount of the compound (A2) in the reaction for 

forming the acrylic-based polymer (A) is 0.4 equiva lent or more 

and 0.9 equivalent or less to the monomer (m1). 

 [0019] 

 (4) The dicing sheet as described in any of the ab ove (1) 10 

to (3), wherein the organometallic catalyst (C) inc ludes a 

zirconium-containing chelate compound. 

 [0020] 

 (5) The dicing sheet as described in any of the ab ove (1) 

to (4), wherein, when the dicing sheet is used, a r esin sealing 15 

surface of a semiconductor package in which a semic onductor chip 

is sealed with resin is attached to a surface of th e pressure 

sensitive adhesive layer opposite to the base film.  

 [0021] 

 (6) A method for producing a dicing sheet comprisi ng a 20 

base film and a pressure sensitive adhesive layer l aminated on 

at least one surface of the base film, the method c omprising 

at least one of: a step of obtaining the dicing she et through 

coating the one surface of the base film with a pre ssure 

sensitive adhesive composition and forming the pres sure 25 

sensitive adhesive layer from the obtained coating film, the 

pressure sensitive adhesive composition containing an 

acrylic-based polymer (A) having an energy ray poly merizable 

group and a reactive functional group and an isocya nate-based 

crosslinker (B) capable of a crosslinking reaction with the 30 

reactive functional group; and a step of obtaining the dicing 

sheet through coating a release surface of a releas e sheet with 

the pressure sensitive adhesive composition, formin g the 
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pressure sensitive adhesive layer from the obtained  coating 

film, and attaching a surface of the pressure sensi tive adhesive 

layer on the release sheet to the one surface of th e base film, 

the surface of the pressure sensitive adhesive laye r being 

opposite to a side facing the release sheet, the di cing sheet 5 

being obtained in a state in which the release shee t is attached 

to a surface at a side of the pressure sensitive ad hesive layer, 

wherein the acrylic-based polymer (A) is obtained b y a reaction 

between an acrylic-based polymer (A1) having the re active 

functional group and an isocyanate-based compound ( A2) having 10 

the energy ray polymerizable group under presence o f an 

organometallic catalyst (C) that contains at least one of 

titanium and zirconium, a mass ratio of a monomer ( m1) that gives 

a constitutional unit having the reactive functiona l group of 

the acrylic-based polymer (A1) to a total monomer t hat gives 15 

the acrylic-based polymer (A1) is 5 mass% or more a nd 30 mass% 

or less, a use amount of the compound (A2) in the r eaction for 

forming the acrylic-based polymer (A) is 0.4 equiva lent or more 

and 0.9 equivalent or less to the monomer (m1), the  pressure 

sensitive adhesive layer has a thickness of less th an 20 µm, 20 

the pressure sensitive adhesive layer has a storage  elastic 

modulus at 23°C of 50 kPa or more and 80 kPa or les s before 

irradiation with energy rays and 5.0 MPa or more af ter 

irradiation with energy rays, and the pressure sens itive 

adhesive layer has a surface of which an energy amo unt before 25 

irradiation with energy rays is 0.1 mJ/5 mm φ or more and 0.8 

mJ/5 mmφ or less, the energy amount being measured using pr obe 

tack under a condition in which a peeling speed is changed to 

1 mm/minute in a method as described in JIS Z0237:1 991. 

 [0022] 30 

 (7) A method for producing mold chips, comprising:  

attaching a surface at a side of the pressure sensi tive adhesive 

layer of the dicing sheet as described in any of th e above (1) 
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to (5) to a resin sealing surface of a mold package ; and cutting 

the mold package on the dicing sheet into individua l pieces to 

obtain a plurality of mold chips. 

[Advantageous Effect of the Invention] 

 [0023] 5 

 According to the present invention, there are prov ided 

a dicing sheet that has a reduced possibility of oc currence of 

troubles in any of the dicing step, expanding step,  and pickup 

step and a method for producing the dicing sheet.  Moreover, 

such a dicing sheet can be used thereby to produce high-quality 10 

mold chips at low cost. 

[Mode(s) for Carrying out the Invention] 

 [0024] 

 Embodiments of the present invention will be descr ibed 

hereinafter. 15 

1. Dicing Sheet 

 The dicing sheet according to an embodiment of the  present 

invention comprises a base film and a pressure sens itive 

adhesive layer. 

 [0025] 20 

(1) Base Film 

 Constitutional materials for the base film of the dicing 

sheet according to the present embodiment are not p articularly 

limited, provided that the base film does not fract ure in the 

pickup step and other steps.  The base film may ord inarily be 25 

composed of a film that comprises a resin-based mat erial as the 

primary material.  Specific examples of the film in clude: 

polyolefin-based film such as low-density polyethyl ene (LDPE) 

film, linear low-density polyethylene (LLDPE) film,  

high-density polyethylene (HDPE) film and other pol yethylene 30 

films, polypropylene film, polybutene film, polybut adiene film, 

polymethylpentene film, ethylene-norbornene copolym er film 

and norbornene resin film; polyvinyl chloride-based  film such 
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as polyvinyl chloride film and vinyl chloride copol ymer film; 

polyester-based film such as polyethylene terephtha late film 

and polybutylene terephthalate film; polyurethane f ilm; 

polyimide film; ionomer resin film; ethylene-based copolymer 

film such as ethylene-vinyl acetate copolymer film,  5 

ethylene-(meth)acrylic acid copolymer film and 

ethylene-(meth)acrylic ester copolymer film; polyst yrene 

film; polycarbonate film; fluorine resin film; and films in 

which hydrogenated products and modified products o f these 

resins are used as the primary materials.  There ma y also be 10 

used a crosslinked film and copolymer film thereof.   One type 

of the above base film may be solely used, or a lam inated film 

comprising a combination of two or more types there of may also 

be used.  The “(meth)acrylic acid” as used in the p resent 

description means both acrylic acid and methacrylic  acid.  The 15 

same applies to other similar terms. 

 [0026] 

 The base film, of which the primary material is th e above 

resin-based material, may also contain various addi tives, such 

as colorant, fire retardant, plasticizer, antistati c, glidant 20 

and filler.  Examples of the colorant include pigme nt, such as 

titanium dioxide and carbon black, and various dyes .  Examples 

of the filler include organic material such as mela mine resin, 

inorganic material such as fumed silica, and metal- based 

material such as nickel particle.  The content of s uch additives 25 

is not particularly limited, but may have to be wit hin a range 

in which the base film exhibits a desirable functio n and does 

not lose desirable flatness and/or flexibility. 

 [0027] 

 When ultraviolet rays are used as energy rays with  which 30 

the pressure sensitive adhesive layer is irradiated  to be cured, 

the base film may preferably have transparency to t he 

ultraviolet rays.  When electron rays are used as t he energy 
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rays, the base film may preferably have transparenc y to the 

electron rays. 

 [0028] 

 The thickness of the base film is not limited, pro vided 

that the dicing sheet can function appropriately in  each of the 5 

previously-described steps.  The thickness may pref erably be 

within a range of 20 to 450 µm, more preferably 25 to 200 µm, 

and particularly preferably 50 to 150 µm. 

 [0029] 

 The fracture elongation of the base film in the pr esent 10 

embodiment may preferably be 100% or more and parti cularly 

preferably 200% or more and 1,000% or less as a val ue measured 

at 23°C and a relative humidity of 50%.  The base f ilm having 

a fracture elongation of 100% or more as described above is less 

likely to fracture even when the expanding step is performed, 15 

and mold chips formed by cutting a mold package can  be easily 

separated from one another.  The fracture elongatio n as 

referred to herein is an elongation percentage of t he length 

of a test piece when the test piece fractures to th e original 

length in a tensile test in accordance with JIS K71 61: 1994. 20 

 [0030] 

 The tensile stress at a strain of 25% of the base film 

in the present embodiment, which is measured by a t est in 

accordance with JIS K7161: 1994, may preferably be 5 N/10 mm 

or more and 15 N/10 mm or less, and the maximum ten sile stress 25 

may preferably be 15 MPa or more and 50 MPa or less .  If the 

tensile stress at a strain of 25% is less than 5 N/ 10 mm and/or 

the maximum tensile stress is less than 15 MPa, the n, when the 

dicing sheet is fixed to a ring frame after a mold package is 

attached to the dicing sheet, the base film may loo sen because 30 

of its yielding property, which may cause errors in  

transportation.  If, on the other hand, the tensile  stress at 

a strain of 25% exceeds 15 N/10 mm and/or the maxim um tensile 
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stress exceeds 50 MPa, a problem may possibly occur  such as that 

the dicing sheet itself is released from the ring f rame because 

the load added to the dicing sheet is large when th e expanding 

step is performed.  The fracture elongation, the te nsile stress 

at a strain of 25% and the maximum tensile stress i n the present 5 

invention refer to values as measured in the longit udinal 

direction of the base film. 

 [0031] 

(2) Pressure Sensitive Adhesive Layer 

 As will be described below, the pressure sensitive  10 

adhesive layer of the dicing sheet according to the  present 

embodiment has a thickness of less than 20 µm and p redetermined 

properties such as a storage elastic modulus and is  formed of 

a pressure sensitive adhesive composition that cont ains an 

acrylic-based polymer (A) having an energy ray poly merizable 15 

group and a reactive functional group and an isocya nate-based 

crosslinker (B) capable of a crosslinking reaction with the 

reactive functional group. 

 [0032] 

(2-1) Thickness 20 

 The thickness of the pressure sensitive adhesive l ayer 

of the dicing sheet according to the present embodi ment is less 

than 20 µm.  When the thickness of the pressure sen sitive 

adhesive layer is less than 20 µm, the adhesive res idue is less 

likely to occur and the possibility of occurrence o f troubles 25 

can be reduced in the dicing step.  The possibility  of 

occurrence of troubles in the pickup step may also be reduced.  

In particular, if the dicing step is carried out to  divide a 

mold package into individual mold chips, but the ir radiation 

with energy rays is performed after a long period o f time (e.g. 30 

30 days), the possibility of occurrence of pickup f ailure may 

be high when the thickness of the pressure sensitiv e adhesive 

layer is 20 µm or more because the pressure sensiti ve adhesive 
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property of the pressure sensitive adhesive layer t o the 

surfaces of mold chips becomes excessively high and  the above 

pressure sensitive adhesive property is not appropr iately 

reduced even after being irradiated with energy ray s.  In the 

dicing sheet according to the present embodiment, t he thickness 5 

of the pressure sensitive adhesive layer is less th an 20 µm and, 

therefore, the possibility of occurrence of such tr oubles in 

the pickup step can be stably reduced.  The thickne ss of the 

pressure sensitive adhesive layer of the dicing she et according 

to the present embodiment may preferably be 17 µm o r less, more 10 

preferably 13 µm or less, and particularly preferab ly 10 µm or 

less.  In view of stably realizing that the pressur e sensitive 

adhesive layer has an appropriate pressure sensitiv e adhesive 

property to an adherend surface, the thickness of t he pressure 

sensitive adhesive layer may preferably be 2 µm or more, more 15 

preferably 4 µm or more, and particularly preferabl y 5 µm or 

more.  The most preferred thickness of the pressure  sensitive 

adhesive layer is therefore 5 µm or more and 10 µm or less. 

 [0033] 

(2-2) Storage Elastic Modulus 20 

 The storage elastic modulus at 23°C of the pressur e 

sensitive adhesive layer of the dicing sheet accord ing to the 

present embodiment before irradiation with energy r ays 

(referred also to as an “elastic modulus before irr adiation”) 

is 50 kPa or more and 80 kPa or less. 25 

 [0034] 

 When the elastic modulus before irradiation is wit hin the 

above range, materials that constitute the pressure  sensitive 

adhesive layer before irradiation with energy rays are less 

likely to get into a recessed part on the surface o f a sealing 30 

resin of the mold package as an adherend surface fo r the pressure 

sensitive adhesive layer, and the pickup failure ma y not readily 

occur.  Moreover, when the elastic modulus before i rradiation 
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is within the above range, the pressure sensitive a dhesive 

property of the pressure sensitive adhesive layer t o an adherend 

surface is appropriate and the chip fly is less lik ely to occur.  

In view of more stably reducing the possibility tha t the pickup 

failure and the chip fly occur, the elastic modulus  before 5 

irradiation may preferably be 50 kPa or more and 75  kPa or less 

and more preferably 50 kPa or more and 70 kPa or le ss. 

 [0035] 

 The storage elastic modulus at 23°C of the pressur e 

sensitive adhesive layer of the dicing sheet accord ing to the 10 

present embodiment after irradiation with energy ra ys (referred 

also to as an “elastic modulus after irradiation”) is 5.0 MPa 

or more. 

 [0036] 

 When the elastic modulus after irradiation is 5.0 MPa or 15 

more, materials that constitute the pressure sensit ive adhesive 

layer after irradiation with energy rays are less l ikely to get 

into a recessed part on the surface of a sealing re sin of the 

mold package as an adherend surface for the pressur e sensitive 

adhesive layer, and the pickup failure may not read ily occur.  20 

In view of more stably reducing the possibility of occurrence 

of the pickup failure, the elastic modulus after ir radiation 

may preferably be 10 MPa or more, more preferably 1 5 MPa or more, 

and particularly preferably 20 MPa or more. 

 [0037] 25 

 Materials that constitute the pressure sensitive 

adhesive layer may get into a recessed part on the surface of 

a sealing resin of the mold package as an adherend surface for 

the pressure sensitive adhesive layer.  Such materi als are 

required to be separated from the above recessed pa rt in the 30 

pickup step.  In addition, even if such materials f racture in 

the above recessed part, the fractured materials ar e required 

not to disturb the pickup operation.  In view of st ably 
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realizing such requirements, the elastic modulus af ter 

irradiation may preferably be 800 MPa or less, more  preferably 

700 MPa or less, further preferably 500 MPa or less , and 

particularly preferably 200 MPa or less. 

 [0038] 5 

(2-3) Tack Value 

 The pressure sensitive adhesive layer of the dicin g sheet 

according to the present embodiment has a surface o f which an 

energy amount before irradiation with energy rays i s 0.1 mJ/5 

mmφ or more and 0.8 mJ/5 mm φ or less.  The energy amount before 10 

irradiation with energy rays (referred also to as a  “tack value” 

in the present description) is measured using probe  tack under 

a condition in which a peeling speed is changed to 1 mm/minute 

in a method as described in JIS Z0237:1991.  The ta ck value is 

obtained as an accumulated value of a peak that is measured from 15 

the start of test to release of the probe.  When th e tack value 

is within the above range, the occurrence of chip f ly can be 

suppressed.  In view of more stably reducing the po ssibility 

of occurrence of the chip fly, the tack value may p referably 

be 0.13 mJ/5 mm φ or more and 0.75 mJ/5 mm φ or less, more 20 

preferably 0.15 mJ/5 mm φ or more and 0.7 mJ/5 mm φ or less, and 

particularly preferably 0.18 mJ/5 mm φ or more and 0.65 mJ/5 mm φ 

or less. 

 [0039] 

(2-4) Acrylic-based Polymer (A) 25 

 The pressure sensitive adhesive composition for fo rming 

the pressure sensitive adhesive layer of the dicing  sheet 

according to the present embodiment contains an acr ylic-based 

polymer (A) that has an energy ray polymerizable gr oup and a 

reactive functional group.  The acrylic-based polym er (A) is 30 

an acrylic-based polymer that includes, as a unit t hat 

constitutes its skeleton, a constitutional unit bas ed on an 

acrylic-based compound having the energy ray polyme rizable 
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group and the reactive functional group.  The acryl ic-based 

polymer (A) may be a homopolymer obtained by polyme rization of 

one type of monomer or may also be a copolymer obta ined by 

polymerization of a plurality of types of monomers.   In view 

of easy control of physical properties and chemical  properties 5 

of the polymer, the acrylic-based polymer (A) may p referably 

be a copolymer. 

 [0040] 

 The polystyrene equivalent weight-average molecula r 

weight (Mw) of the acrylic-based polymer (A) may pr eferably be 10 

10,000 to 2,000,000.  Such an acrylic-based polymer  (A) 

exhibits an effect of maintaining the cohesive prop erty of the 

pressure sensitive adhesive layer as a general func tion of a 

pressure sensitive adhesive primary agent.  Such an  effect is 

enhanced as the molecular weight increases.  Howeve r, if the 15 

molecular weight of the acrylic-based polymer (A) i s unduly 

large, the pressure sensitive adhesive layer may be  difficult 

to be thin when produced.  Thus, the polystyrene eq uivalent 

weight-average molecular weight (Mw) of the acrylic -based 

polymer (A) may more preferably be 100,000 to 1,500 ,000.  The 20 

glass-transition temperature Tg of the acrylic-base d polymer 

(A) may preferably be within a range of –70°C to 30 °C and further 

preferably within a range of –60°C to 20°C.  In the  present 

description, the polystyrene equivalent weight-aver age 

molecular weight (Mw) refers to a polystyrene equiv alent value 25 

as measured by a gel permeation chromatography (GPC ) method. 

 [0041] 

 The reactive functional group of the acrylic-based  

polymer (A) is a functional group capable of a cros slinking 

reaction with an isocyanate-based crosslinker (B) w hich will 30 

be described later.  Examples of the reactive funct ional group 

include a hydroxyl group, carboxyl group, and amino  group.  

Among these, the hydroxyl group may be preferred as  the reactive 
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functional group of the acrylic-based polymer (A) b ecause the 

hydroxyl group has high reactivity with the isocyan ate group 

of the isocyanate-based crosslinker (B). 

 [0042] 

 The type of the energy ray polymerizable group of the 5 

acrylic-based polymer (A) is not particularly limit ed.  

Specific examples thereof include a functional grou p having an 

ethylenic unsaturated bond, such as a vinyl group a nd 

(meth)acryloyl group.  In view of excellent polymer ization 

reactivity, the energy ray polymerizable group may preferably 10 

be a functional group having an ethylenic unsaturat ed bond and, 

in particular, a (meth)acryloyl group may be more p referred from 

the viewpoint of the high reactivity when irradiate d with energy 

rays. 

 [0043] 15 

 Examples of the energy rays for reacting the energ y ray 

polymerizable group include ionizing radiation, tha t is, X-rays, 

ultraviolet rays, electron rays or the like.  Among  these, 

ultraviolet rays may be preferred because the intro duction of 

irradiation equipment is relatively easy. 20 

 [0044] 

 When ultraviolet rays are used as the ionizing rad iation, 

near-ultraviolet rays including rays of wavelengths  of about 

200 to 380 nm may be used in view of easy managemen t.  The amount 

of ultraviolet rays may be appropriately set in acc ordance with 25 

the type of the energy ray polymerizable group of t he 

acrylic-based polymer (A) and the thickness of the pressure 

sensitive adhesive layer and may ordinarily be abou t 50 to 500 

mJ/cm2, preferably 100 to 450 mJ/cm 2, and more preferably 150 

to 400 mJ/cm 2.  The illuminance of ultraviolet rays may 30 

ordinarily be about 50 to 500 mW/cm 2, preferably 100 to 450 mW/cm 2, 

and more preferably 150 to 400 mW/cm 2.  The ultraviolet ray 

source is not particularly restricted, and examples  thereof to 
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be used include a high-pressure mercury lamp and me tal halide 

lamp. 

 [0045] 

 When electron rays are used as the ionizing radiat ion, 

the accelerating voltage may be appropriately set i n accordance 5 

with the type of the energy ray polymerizable group  of the 

acrylic-based polymer (A) and the thickness of the pressure 

sensitive adhesive layer and may preferably be abou t 10 to 1,000 

kV in general.  The amount of irradiated rays may b e set within 

a range in which the reaction of the energy ray pol ymerizable 10 

group of the acrylic-based polymer (A) appropriatel y progress, 

which may ordinarily be selected within a range of 10 to 1,000 

krad.  The electron ray source is not particularly restricted, 

and examples thereof to be used include various ele ctron ray 

accelerators, such as of Cockcroft-Walton type, Van  de Graaff 15 

type, resonance transformer type, insulated core tr ansformer 

type, linear type, dynamitron type, and high-freque ncy type. 

 [0046] 

 The acrylic-based polymer (A) is obtained by a rea ction 

between an acrylic-based polymer (A1) having the re active 20 

functional group and an isocyanate-based compound ( A2) having 

the energy ray polymerizable group under the presen ce of an 

organometallic catalyst (C) that contains at least one of 

titanium and zirconium.  Such reaction under the pr esence of 

the organometallic catalyst (C) allows the pressure  sensitive 25 

adhesive composition, which contains the obtained 

acrylic-based polymer (A), to form a pressure sensi tive 

adhesive layer that has an appropriate elastic modu lus before 

irradiation and an appropriate tack value. 

 [0047] 30 

(2-4-1) Acrylic-based Polymer (A1) 

 The acrylic-based polymer (A1) is an acrylic-based  

polymer that has the previously-described reactive functional 
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group.  The mass ratio of a monomer (m1) that gives  a 

constitutional unit having the reactive functional group of the 

acrylic-based polymer (A1) to a total monomer that gives the 

acrylic-based polymer (A1) may preferably be 5 mass % or more 

and 30 mass% or less.  Satisfying the above conditi on of the 5 

mass ratio allows the pressure sensitive adhesive c omposition, 

which contains the acrylic-based polymer (A) obtain ed from the 

acrylic-based polymer (A1), to form a pressure sens itive 

adhesive layer that has an appropriate elastic modu lus before 

irradiation and an appropriate tack value.  The abo ve mass ratio 10 

may preferably be 7 mass% or more and 25 mass% or l ess, more 

preferably 10 mass% or more and 20 mass% or less, a nd 

particularly preferably 12 mass% or more and 17 mas s% or less. 

 [0048] 

 Monomers for forming the acrylic-based polymer (A1 ) will 15 

be described as specific examples when the acrylic- based 

polymer (A1) has a hydroxyl group as the reactive f unctional 

group. 

 [0049] 

 Examples of a monomer that can be a raw material f or 20 

forming the acrylic-based polymer (A1) having a hyd roxyl group 

as the above (such a monomer may also be referred t o as a “raw 

material monomer” in the present description) inclu de an 

acrylic-based monomer having a hydroxyl group (refe rred to as 

a “hydroxy acrylic-based monomer”) in the present d escription), 25 

a non-acrylic-based monomer having a hydroxyl group , an 

acrylic-based monomer having no hydroxyl group, and  a 

non-acrylic-based monomer having no hydroxyl group.   The 

acrylic-based polymer (A1) having a hydroxyl group may include, 

among the above raw material monomers, a constituti onal unit 30 

originated from at least one type of the hydroxy ac rylic-based 

monomer and the acrylic-based monomer having no hyd roxyl group 

so that the polymer will be an acrylic-based polyme r, and may 
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also include a constitutional unit originated from at least one 

type of the hydroxy acrylic-based monomer and the 

non-acrylic-based monomer having a hydroxyl group s o that the 

polymer (A1) will have a hydroxyl group. 

 [0050] 5 

 Specific examples of the hydroxy acrylic-based mon omer 

include (meth)acrylate having a hydroxyl group, suc h as 

2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl 

(meth)acrylate, and N-methylol acrylamide.  Specifi c examples 

of the non-acrylic-based monomer having a hydroxyl group 10 

include hydroxy vinyl acetate.  In view of enhancin g the 

handling property and making it easy to adjust the physical 

properties of the pressure sensitive adhesive layer , the 

acrylic-based polymer having a hydroxyl group may p referably 

include a constitutional unit originated from the h ydroxy 15 

acrylic-based monomer.  Such a monomer having a hyd roxyl group 

may preferably have only one hydroxyl group because  in this case 

it is easy to control the abundance of the energy r ay 

polymerizable groups in the acrylic-based polymer ( A). 

 [0051] 20 

 Specific examples of the acrylic-based monomer hav ing no 

hydroxyl group, among the above raw material monome rs, include 

(meth)acrylic acid, (meth)acrylic ester, and deriva tives 

thereof (such as acrylonitrile).  Specific examples  of the 

(meth)acrylic ester include: (meth)acrylate having a 25 

chain-like skeleton, such as methyl (meth)acrylate,  ethyl 

(meth)acrylate, propyl (meth)acrylate, butyl (meth) acrylate 

and 2-ethylhexyl (meth)acrylate; (meth)acrylate hav ing a 

cyclic skeleton, such as cycloalkyl (meth)acrylate,  benzyl 

(meth)acrylate, isobornyl (meth)acrylate, dicyclope ntanyl 30 

(meth)acrylate, dicyclopentenyl (meth)acrylate, 

dicyclopentenyl oxyethyl (meth)acrylate, tetrahydro furfuryl 

(meth)acrylate and imide acrylate; and (meth)acryla te having 
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a reactive functional group other than a hydroxyl g roup, such 

as glycidyl (meth)acrylate and N-methylaminoethyl 

(meth)acrylate.  When the acrylic-based monomer hav ing no 

hydroxyl group is alkyl (meth)acrylate, the carbon number of 

the alkyl group may preferably be within a range of  1 to 18.  5 

Examples of the non-acrylic-based monomer having no  hydroxyl 

group include olefin such as ethylene and norbornen e, vinyl 

acetate, and styrene. 

 [0052] 

(2-4-2) Isocyanate-based Compound (A2) 10 

 The isocyanate-based compound (A2) is a compound t hat has 

an energy ray polymerizable group and can have an i socyanate 

group when reacting with the reactive functional gr oup of the 

acrylic-based polymer (A1).  Examples of such an 

isocyanate-based compound include a compound having  an 15 

isocyanate group, a compound having a block isocyan ate group, 

a biuret product and isocyanurate product of a comp ound having 

an isocyanate group, and a modified product such as  an adduct 

product that is a reaction product of a compound ha ving an 

isocyanate group and a non-aromatic low molecule ac tive 20 

hydrogen-containing compound such as ethylene glyco l, 

trimethylol propane and castor oil. 

 [0053] 

 Specific examples of the isocyanate-based compound  (A2) 

include (meth)acryloyl oxyethyl isocyanate.  Specif ic 25 

examples of the isocyanate-based compound (A2) furt her include 

a reaction product of (meth)acrylate in which at le ast one 

hydroxyl group remains and a polyisocyanate compoun d.  Among 

these, an isocyanate compound having only one energ y ray 

polymerizable group may be preferred because it is easy to 30 

control the abundance of the energy ray polymerizab le groups 

in the acrylic-based polymer (A), and (meth)acryloy l oxyethyl 

isocyanate may more preferred. 
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 [0054] 

 In a reaction for forming the acrylic-based polyme r (A), 

the use amount of the compound (A2) may preferably be 0.4 

equivalent or more and 0.9 equivalent or less to th e monomer 

(m1) of the acrylic-based polymer (A).  When the ab ove condition 5 

of the use amount of the compound (A2) is satisfied , the pressure 

sensitive adhesive composition, which contains the 

acrylic-based polymer (A) obtained from the acrylic -based 

polymer (A1) and the isocyanate-based compound (A2) , can avoid 

troubles in that the obtained pressure sensitive ad hesive layer 10 

is excessively cured after the irradiation with ene rgy rays and 

that the pressure sensitive adhesive property to an  adherend 

surface is insufficiently reduced even by the irrad iation with 

energy rays.  Consequently, chips can be easily pic ked up from 

the dicing sheet.  The above use amount of the comp ound (A2) 15 

to the monomer (m1) may preferably be 0.4 equivalen t or more 

and 0.8 equivalent or less, more preferably 0.45 eq uivalent or 

more and 0.75 equivalent or less, and particularly preferably 

0.5 equivalent or more and 0.7 equivalent or less. 

 [0055] 20 

(2-5) Isocyanate-based Crosslinker (B) 

 In the present description, the “isocyanate-based 

crosslinker” collectively refers to polyisocyanate compounds 

that have crosslinking property.  Specific examples  include: 

aromatic polyisocyanate, such as tolylene diisocyan ate, 25 

diphenylmethane diisocyanate and xylylene diisocyan ate; 

alicyclic isocyanate compounds, such as 

dicyclohexylmethane-4,4'-diisocyanate, bicyclohepta ne 

triisocyanate, cyclopentylene diisocyanate, cyclohe xylene 

diisocyanate, methylcyclohexylene diisocyanate and 30 

hydrogenated xylylene diisocyanate; acyclic aliphat ic 

isocyanate, such as hexamethylene diisocyanate, tri methyl 

hexamethylene diisocyanate and lysine isocyanate; b iuret 
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products and isocyanurate products of these compoun ds; and 

compounds based on polyisocyanate compounds, such a s adduct 

products and other modified products that are react ion products 

of compounds having an isocyanate group and non-aro matic low 

molecule active hydrogen-containing compounds such as ethylene 5 

glycol, trimethylol propane and castor oil.  The co mpound which 

functions as the isocyanate-based crosslinker (B) i n the 

pressure sensitive adhesive composition may be comp osed of one 

type or may also be composed of a plurality of type s. 

 [0056] 10 

 The content of the isocyanate-based crosslinker (B ) in 

the pressure sensitive adhesive composition is not limited.  

The content may be appropriately set in accordance with the type 

of the isocyanate-based crosslinker (B).  As a nonl imiting 

example, the content may preferably be 0.01 mass% o r more and 15 

10 mass% or less, more preferably 0.05 mass% or mor e and 7 mass% 

or less, and particularly preferably 0.1 mass% or m ore and 3 

mass% or less. 

 [0057] 

(2-6) Organometallic Catalyst (C) 20 

 The organometallic catalyst (C) contains at least one of 

titanium and zirconium.  Specifically, the organome tallic 

catalyst (C) is composed of an organometallic compo und that 

contains at least one of titanium and zirconium.  E xamples of 

such an organometallic compound include alkoxide, c helate, and 25 

acylate of these metal elements.  Specific examples  include 

titanium alkoxide, titanium chelate, zirconium alko xide, and 

zirconium chelate.  The metal elements contained in  the 

organometallic compound may preferably include zirc onium among 

the above and such a metal element may preferably b e zirconium.  30 

The organometallic compound may preferably be a che late 

compound.  Thus, the organometallic catalyst (C) ma y 

preferably include a zirconium-containing chelate c ompound and 
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may more preferably be composed of a zirconium-cont aining 

chelate compound. 

 [0058] 

 Preferably, the organometallic catalyst (C) may no t 

contain a tin-containing organometallic compound.  The reason 5 

of this is not apparent, but when the organometalli c catalyst 

(C) for the pressure sensitive adhesive composition  does not 

contain a tin-containing organometallic compound, i t is easy 

to form a pressure sensitive adhesive layer that ha s an 

appropriate elastic modulus before irradiation and an 10 

appropriate tack value. 

 [0059] 

 The use amount of the organometallic catalyst (C) used 

in the reaction for obtaining the acrylic-based pol ymer (A) is 

not limited.  The use amount may preferably be 0.01  mass parts 15 

or more and 0.5 mass parts or less, more preferably  0.01 mass 

parts or more and 0.3 mass parts or less, and parti cularly 

preferably 0.01 mass parts or more and 0.25 mass pa rts or less, 

to 100 mass parts of the solid content of the acryl ic-based 

polymer (A1). 20 

 [0060] 

(2-7) Other Components 

 The pressure sensitive adhesive composition for fo rming 

the pressure sensitive adhesive layer of the dicing  sheet 

according to the present embodiment may contain, in  addition 25 

to the above components, various additives, such as  

photopolymerization initiator (D), tackifier resin,  colorant 

such as dye and pigment, flame retardant, filler, a nd 

antistatic. 

 [0061] 30 

 The photopolymerization initiator (D) will be desc ribed 

relatively in detail.  Examples of the photopolymer ization 

initiator (D) include photo initiators, such as ben zoin 
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compound, acetophenone compound, acyl phosphine oxi de compound, 

titanocene compound, thioxanthone compound and pero xide 

compound, and photo sensitizers, such as amine and quinone.  

Specifically, there may be exemplified 1-hydroxycyc lohexyl 

phenyl ketone, benzoin, benzoin methyl ether, benzo in ethyl 5 

ether, benzoin isopropyl ether, benzyl diphenyl sul fide, 

tetramethyl thiuram monosulfide, azobisisobutyronit rile, 

dibenzyl, diacetyl, β-chloroanthraquinone, 2,4,6-trimethyl 

benzoyl diphenyl phosphine oxide, and the like.  Wh en 

ultraviolet rays are used as the energy rays, the 10 

photopolymerization initiator (D) may be compounded  thereby to 

reduce the irradiation time and irradiation amount.  

 [0062] 

(2-8) Method for Producing Pressure Sensitive Adhes ive 

Composition 15 

 The method for producing the pressure sensitive ad hesive 

composition for forming the pressure sensitive adhe sive layer 

is not limited.  A preferred method for producing t he pressure 

sensitive adhesive composition may be as follows. 

 [0063] 20 

 First, in a first step, the acrylic-based polymer (A1) 

and the isocyanate-based compound (A2) are reacted under the 

presence of the organometallic catalyst (C) to obta in a product 

that includes components based on the acrylic-based  polymer (A) 

and the organometallic catalyst (C).  An appropriat e solvent 25 

may be used in the above reaction.  The reaction co ndition of 

the reaction in the first step may be appropriately  set in 

accordance with the types and contents of the acryl ic-based 

polymer (A1) and isocyanate-based compound (A2) as reaction raw 

materials and the organometallic catalyst (C).  Thr ough such 30 

a reaction, the product can be obtained which inclu des 

components based on the acrylic-based polymer (A) a nd the 

organometallic catalyst (C).  The component based o n the 
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organometallic catalyst (C) may preferably maintain  the 

catalytic activity.  By maintaining the catalytic a ctivity, 

the component based on the organometallic catalyst (C) can 

function as a catalyst for the reaction of the acry lic-based 

polymer (A) and the isocyanate-based crosslinker (B ) which 5 

occurs when forming the pressure sensitive adhesive  layer from 

the pressure sensitive adhesive composition. 

 [0064] 

 The first step is followed by a second step, in wh ich a 

mixture that includes the product of the first step  and the 10 

isocyanate-based crosslinker (B) and further includ es the 

photopolymerization initiator (D) and the like as n ecessary may 

be obtained as the pressure sensitive adhesive comp osition.  

The product of the first step may be obtained after  a necessary 

process such as removal of solvent, provided that t he product 15 

includes the acrylic-based polymer (A).  The method  of mixing 

is not limited and may be appropriately set so as t o enhance 

the homogeneity of the mixture. 

 [0065] 

(3) Release Sheet 20 

 For the purpose of protecting the pressure sensiti ve 

adhesive layer before it is attached to a mold pack age (specific 

examples include a semiconductor package) as the ad herend, the 

dicing sheet according to the present embodiment ma y be 

configured such that the release surface of a relea se sheet is 25 

provisionally attached to a surface of the pressure  sensitive 

adhesive layer opposite to the surface facing the b ase film.  

The release sheet may be arbitrarily configured and  examples 

thereof include a configuration in which a plastic film is 

coated with a release agent.  Specific examples of the plastic 30 

film include a film of polyester, such as polyethyl ene 

terephthalate, polybutylene terephthalate and polye thylene 

naphthalate, and a film of polyolefin, such as poly propylene 
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and polyethylene.  Examples of the release agent to  be used 

include silicone-based, fluorine-based and long-cha in 

alkyl-based ones, among which the silicone-based re lease agent 

may be preferred because a stable property can be o btained at 

low cost.  The above plastic film of the release sh eet may be 5 

substituted by a paper base such as glassine paper,  coated paper 

and high-quality paper, or a laminated paper obtain ed by 

laminating a paper base with a thermoplastic resin such as 

polyethylene.  The thickness of the release sheet m ay 

ordinarily be about 20 µm or more and 250 µm or les s, but is 10 

not limited thereto. 

 [0066] 

2. Method for Producing Dicing Sheet 

 The method for producing the dicing sheet is not 

particularly limited in detail, provided that the p ressure 15 

sensitive adhesive layer formed of the previously-d escribed 

pressure sensitive adhesive composition can be lami nated on one 

surface of the base film.  As one example, the pres sure 

sensitive adhesive layer can be formed through: pre paring a 

coating liquid that contains the previously-describ ed pressure 20 

sensitive adhesive composition and if necessary fur ther 

contains some solvent; coating one surface of the b ase film with 

the coating liquid using a coater, such as die coat er, curtain 

coater, spray coater, slit coater and knife coater;  and drying 

the coating film on the one surface.  Properties of  the coating 25 

liquid are not particularly limited, provided that the coating 

can be performed, and the component for forming the  pressure 

sensitive adhesive layer may be contained therein a s a solute 

or as a dispersed material. 

 [0067] 30 

 Conditions for the above drying (such as temperatu re and 

time) may be adjusted, or a heating process for cro sslinking 

may be separately provided, thereby to progress the  
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crosslinking reaction of the acrylic-based polymer (A) and the 

isocyanate-based crosslinker (B) in the coating fil m, so that 

a crosslinked structure is formed with a desired ex isting 

density in the pressure sensitive adhesive layer.  To 

sufficiently progress this crosslinking reaction, a fter the 5 

pressure sensitive adhesive layer is laminated on t he base film 

using the above method or the like, aging may be pe rformed such 

that the obtained dicing sheet is stationarily plac ed, for 

example, in an environment of 23°C and a relative h umidity of 

50% for several days. 10 

 [0068] 

 Another method may include: coating the release su rface 

of the above release sheet with the coating liquid to form a 

coating liquid layer; drying it to form a laminate comprising 

the pressure sensitive adhesive layer and the relea se sheet; 15 

and attaching a surface of the pressure sensitive a dhesive layer 

of the laminate opposite to the surface facing the release sheet 

to one surface of the base film, so that a laminate  of the dicing 

sheet and the release sheet is obtained.  The relea se sheet of 

the laminate may be released as a process material or may keep 20 

protecting the pressure sensitive adhesive layer be fore the 

dicing sheet is attached to a mold package. 

 [0069] 

 As described above, the production method accordin g to 

an embodiment of the present invention comprises an y of the 25 

following steps:  

 a step of obtaining the dicing sheet through coati ng one 

surface of the base film with the pressure sensitiv e adhesive 

composition, which contains the acrylic-based polym er (A) and 

the isocyanate-based crosslinker (B),and forming th e pressure 30 

sensitive adhesive layer from the obtained coating film; and  

 a step of obtaining the dicing sheet through coati ng the 

release surface of a release sheet with the pressur e sensitive 
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adhesive composition, forming the pressure sensitiv e adhesive 

layer from the obtained coating film, and attaching  a surface 

of the pressure sensitive adhesive layer on the rel ease sheet 

to one surface of the base film, wherein the surfac e of the 

pressure sensitive adhesive layer is opposite to a side facing 5 

the release sheet and the dicing sheet is obtained in a state 

in which the release sheet is attached to a surface  at a side 

of the pressure sensitive adhesive layer 

 [0070] 

 As previously described, in a preferred embodiment , the 10 

acrylic-based polymer (A) may be obtained by a reac tion between 

the acrylic-based polymer (A1) and the isocyanate-b ased 

compound (A2) under the presence of the organometal lic catalyst 

(C), the mass ratio of the monomer (m1) in the acry lic-based 

polymer (A1) to the total monomer which gives the a crylic-based 15 

polymer (A1) may be 5 mass% or more and 30 mass% or  less, and 

the use amount of the compound (A2) in the reaction  for forming 

the acrylic-based polymer (A) may be 0.4 equivalent  or more and 

0.9 equivalent or less to the monomer (m1). 

 [0071] 20 

3. Method for Producing Mold Chips 

 A method for producing mold chips from a mold pack age using 

the dicing sheet according to the present embodimen t will be 

described below as a specific example in which the mold package 

comprises a semiconductor package. 25 

 [0072] 

 As described above, a semiconductor package is an 

electronic component collected body configured such  that 

semiconductor chips are placed on respective bases of a 

collected body of bases and these semiconductor chi ps are 30 

collectively sealed with resin.  In general, such a  

semiconductor package has a substrate surface and a  resin 

sealing surface, and the thickness thereof may be a bout 200 to 
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2,000 µm.  The resin sealing surface has an arithme tic average 

roughness Ra of about 0.5 to 10 µm, which may be co arse.  In 

addition, to allow for easy release from a mold of a sealing 

apparatus, the sealing material may contain a relea se component.  

When the pressure sensitive adhesive sheet is attac hed to the 5 

resin sealing surface, therefore, there is a tenden cy that a 

sufficient fixing property cannot be exhibited. 

 [0073] 

 When the dicing sheet according to the present emb odiment 

is used, the surface at the side of the pressure se nsitive 10 

adhesive layer (i.e., the surface of the pressure s ensitive 

adhesive layer opposite to the base film) is attach ed to the 

resin sealing surface of a semiconductor package.  If a release 

sheet is attached to the surface of the dicing shee t at the side 

of the pressure sensitive adhesive layer, the relea se sheet is 15 

released to expose the surface at the side of the p ressure 

sensitive adhesive layer, and the surface may be at tached to 

the resin sealing surface of a semiconductor packag e.  In 

general, an outer circumferential portion of the di cing sheet 

is attached, via the pressure sensitive adhesive la yer provided 20 

at that portion, to a circular jig referred to as a  ring frame 

for transportation and/or fixation to an apparatus.   Since the 

pressure sensitive adhesive layer is formed of an a ppropriate 

pressure sensitive adhesive composition, the tack v alue is also 

appropriate.  When the semiconductor package attach ed to the 25 

dicing sheet is put into the dicing step, therefore , the 

possibility may be reduced that the mold chips obta ined by 

dividing the semiconductor package into individual pieces fly 

away during the processing. 

 [0074] 30 

 While the size of mold chips formed in the dicing step 

is ordinarily 5 mm×5 mm or less, and may even be ab out 1 mm×1 

mm in recent years, the pressure sensitive adhesive  layer of 
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the dicing sheet according to the present embodimen t has an 

appropriate tack value and can thus respond to the dicing at 

such a fine pitch. 

 [0075] 

 By carrying out the dicing step as described above , a 5 

plurality of mold chips can be obtained from the se miconductor 

package.  After completion of the dicing step, for easy pickup 

of the plurality of mold chips closely disposed on the dicing 

sheet, the expanding step may be performed in gener al to 

elongate the dicing sheet in a direction or directi ons in the 10 

main surface.  The degree of this elongation may ap propriately 

be set in consideration of the space which the adja cent mold 

chips should have, the tensile strength of the base  film, etc. 

 [0076] 

 After the expanding step is optionally carried out  as the 15 

above, pickup of the mold chips on the pressure sen sitive 

adhesive layer is performed by a general-purpose me ans such as 

a suction collet.  The picked-up mold chips are del ivered to 

the subsequent step such as a transportation step. 

 [0077] 20 

 After completion of the dicing step and before ini tiating 

the pickup step, irradiation with energy rays may b e performed 

from the side of the base film of the dicing sheet according 

to the present embodiment thereby to progress the r eaction of 

the energy ray polymerizable group contained in the  pressure 25 

sensitive adhesive layer of the dicing sheet, so th at the 

pressure sensitive adhesive property of the pressur e sensitive 

adhesive layer to the surfaces of the mold chips ca n be reduced.  

Moreover, the pressure sensitive adhesive layer of the dicing 

sheet according to the present embodiment is formed  of an 30 

appropriate pressure sensitive adhesive composition  and, 

therefore, materials that constitute the pressure s ensitive 

adhesive layer are less likely to get into a recess ed part on 
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the resin sealing surface of the semiconductor pack age as an 

adherend.  Thus, when the mold chips are picked up,  the force 

necessary to separate the above materials getting i nto the 

recessed part from the recessed part and the force necessary 

to separate the materials from the pressure sensiti ve adhesive 5 

layer by fracture may not be readily increase.  The  dicing sheet 

according to the present embodiment is therefore pa rticularly 

excellent in preventing the pickup failure. 

 [0078] 

 As described above, the method for producing mold chips 10 

according to the present embodiment is less likely to cause the 

chip fly and the pickup failure is also less likely  to occur 

in the subsequent step or steps.  The yield rate ma y therefore 

not readily deteriorate in the series of steps incl uding the 

dicing step and pickup step in which the mold packa ge such as 15 

a semiconductor package is divided into a plurality  of mold 

chips, to the next step or steps.  Hence, the mold chips obtained 

through the production method according to the pres ent 

embodiment using the dicing sheet according to the present 

embodiment can be advantageous in cost.  The chip f ly and the 20 

pickup failure may lead to a problem, such as break age of other 

mold chips than those relating directly to these tr oubles, that 

is, mold chips produced in the same lot, due to col lision of 

chips or the like.  The mold chips produced through  the method 

for producing mold chips according to the present e mbodiment 25 

are therefore excellent in their quality because th e 

possibility of having such a problem is reduced. 

 [0079] 

 The embodiments heretofore explained are described  to 

facilitate understanding of the present invention a nd are not 30 

described to limit the present invention.  It is th erefore 

intended that the elements disclosed in the above e mbodiments 

include all design changes and equivalents to fall within the 
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technical scope of the present invention. 

[Examples] 

 [0080] 

 Hereinafter, the present invention will be describ ed 

further specifically with reference to examples, et c., but the 5 

scope of the present invention is not limited to th ese examples, 

etc. 

 [0081] 

«Example 1» 

(1) Preparation of Coating Liquid 10 

 Coating liquid having a composition below was prep ared. 

 Copolymer (polystyrene equivalent weight-average 

molecular weight of 700,000) was obtained as the ac rylic-based 

polymer (A) by copolymerization of 75 mass parts of  2-ethylhexyl 

acrylate, 10 mass parts of methyl methacrylate, and  15 mass 15 

parts of 2-hydroxyethyl acrylate (HEA). 

 [0082] 

 Methacryloyl oxyethyl isocyanate (MOI) as the comp ound 

(A2) and the above acrylic-based polymer (A1) were reacted under 

the presence of a zirconium chelate catalyst (“ZC-7 00” 20 

available from Matsumoto Fine Chemical Co. Ltd.) as  the 

organometallic catalyst (C).  The use amount of the  compound 

(A2) was 0.6 equivalent to the HEA positioned as th e monomer 

(m1) giving a constitutional unit having a hydroxyl  group as 

the reactive functional group in the acrylic-based polymer (A1).  25 

The additive amount of the organometallic catalyst (C) was 0.1 

mass parts to 100 mass parts of the solid content o f the 

acrylic-based polymer (A1).  Through the above reac tion, a 

product including components based on the acrylic-b ased polymer 

(A) and the organometallic catalyst (C) was obtaine d. 30 

 [0083] 

 A pressure sensitive adhesive composition was obta ined 

by compounding the above product and 0.3 mass parts  of the 
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isocyanate-based crosslinker (B) (“BHS-8515” availa ble from 

TOYOCHEM CO., LTD.) and 3.0 mass parts of the 

photopolymerization initiator (D) (“IRGACURE (regis tered 

trademark) 184” available from BASF) to 100 mass pa rts of the 

acrylic-based polymer (A) in the product (each comp ounding 5 

ratio being in terms of the solid content equivalen t). 

 [0084] 

(2) Production of Dicing Sheet 

 A release sheet (“SP-PET381031” available from LIN TEC 

Corporation) was prepared having a release surface formed with 10 

a silicone-based release agent layer on one surface  of a 

polyethylene terephthalate base film of a thickness  of 38 µm.  

The release surface of the release sheet was coated  with the 

previously-described coating liquid using a knife c oater.  The 

coating film thus obtained with the release sheet w as carried 15 

to pass through an environment of 100°C for 1 minut e thereby 

to dry the coating film and progress the crosslinki ng reaction, 

and a laminate comprising the release sheet and the  pressure 

sensitive adhesive layer (thickness of 10 µm) was o btained. 

 The surface of the above laminate at the side of t he 20 

pressure sensitive adhesive layer was attached to o ne surface 

(subjected to corona treatment, surface tension: 54  mN/m) of 

a base film comprising an ethylene-methacrylic acid  copolymer 

(EMAA) film having a thickness of 140 µm, and a dic ing sheet 

comprising the base film and the pressure sensitive  adhesive 25 

layer was thus obtained in a state of being further  laminated 

thereon with the release sheet. 

 [0085] 

«Example 2» 

 A dicing sheet was obtained with a release sheet l aminated 30 

on the surface at the side of the pressure sensitiv e adhesive 

layer as in Example 1 except that, instead of the z irconium 

chelate catalyst, a titanium chelate catalyst (“TC- 750” 
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available from Matsumoto Fine Chemical Co. Ltd.) wa s used as 

the organometallic catalyst (C) for obtaining the a crylic-based 

polymer (A) and its use amount was 0.03 mass parts to 100 mass 

parts of the solid content of the acrylic-based pol ymer (A1). 

 [0086] 5 

«Comparative Example 1» 

 A dicing sheet was obtained with a release sheet l aminated 

on the surface at the side of the pressure sensitiv e adhesive 

layer as in Example 1 except that, instead of the z irconium 

chelate catalyst, a tin catalyst (“BXX-3778” availa ble from 10 

TOYOCHEM CO., LTD.) was used as the organometallic catalyst (C) 

for obtaining the acrylic-based polymer (A) and its  use amount 

was 0.03 mass parts to 100 mass parts of the solid content of 

the acrylic-based polymer (A1). 

 [0087] 15 

«Example 3» 

 A dicing sheet was obtained with a release sheet l aminated 

on the surface at the side of the pressure sensitiv e adhesive 

layer as in Example 1 except that the use amount of  the MOI as 

the compound (A2) used for obtaining the acrylic-ba sed polymer 20 

(A) was 0.7 equivalent to the HEA. 

 [0088] 

«Example 4» 

 A dicing sheet was obtained with a release sheet l aminated 

on the surface at the side of the pressure sensitiv e adhesive 25 

layer as in Example 1 except that the use amount of  the MOI as 

the compound (A2) used for obtaining the acrylic-ba sed polymer 

(A) was 0.9 equivalent to the HEA. 

 [0089] 

«Comparative Example 2» 30 

 A dicing sheet was obtained with a release sheet l aminated 

on the surface at the side of the pressure sensitiv e adhesive 

layer as in Example 1 except that the use amount of  the MOI as 
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the compound (A2) used for obtaining the acrylic-ba sed polymer 

(A) was 0.3 equivalent to the HEA. 

 [0090] 

«Comparative Example 3» 

 A dicing sheet was obtained with a release sheet l aminated 5 

on the surface at the side of the pressure sensitiv e adhesive 

layer as in Example 1 except that the thickness of the pressure 

sensitive adhesive layer was 30 µm. 

 [0091] 

«Comparative Example 4» 10 

 Copolymer (polystyrene equivalent weight-average 

molecular weight of 700,000) was obtained by copoly merization 

of 85 mass parts of 2-ethylhexyl acrylate and 15 ma ss parts of 

2-hydroxyethyl acrylate.  A dicing sheet was obtain ed with a 

release sheet laminated on the surface at the side of the 15 

pressure sensitive adhesive layer as in Example 1 e xcept that 

this copolymer was used as substitute for the acryl ic-based 

polymer (A1). 

 [0092] 

«Comparative Example 5» 20 

 A dicing sheet was obtained with a release sheet l aminated 

on the surface at the side of the pressure sensitiv e adhesive 

layer as in Example 1 except that the pressure sens itive 

adhesive composition was prepared by a method as de scribed 

below. 25 

 A composition for coating a pressure sensitive adh esive 

was obtained as a solution of an organic solvent by  adding 10 

mass parts of a crosslinker and 40 mass parts of an  energy ray 

curable compound to 100 mass parts of a copolymer ( each 

compounding amount being in terms of the solid cont ent 30 

equivalent). 

 Details of the above copolymer, crosslinker, and e nergy 

ray curable compound were as follows:  
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 copolymer: 2-ethylhexyl acrylate/methyl 

acrylate/acrylic acid of a composition ratio of 50/ 40/10, 

polystyrene equivalent weight-average molecular wei ght: 

800,000;  

 crosslinker: trimethylolpropane tolylenediisocyana te 5 

(TDI-TMP), “BHS 8515” available from TOYOCHEM CO., LTD.; and  

 energy ray curable compound: deca-functional ureth ane 

acrylate, molecular weight: 1,700, “UV-1700B” avail able from 

The Nippon Synthetic Chemical Industry Co., Ltd. 

 [0093] 10 

«Exemplary Test 1» <Evaluation of Chip Fly and Eval uation of 

Adhesive Residue> 

 A resin for semiconductor packages (“G700” availab le from 

Sumitomo Bakelite Co., Ltd.) was used to produce a simulated 

semiconductor package having a size of 50 mm×50 mm and a 15 

thickness of 600 µm with an arithmetic average roug hness Ra at 

the sealing resin surface of 1 µm.  The surface of each dicing 

sheet produced in the above examples and comparativ e examples 

at the side of the pressure sensitive adhesive laye r was 

attached to the sealing resin surface of the above- described 20 

simulated semiconductor package using a tape mounte r (“Adwill 

RAD2500” available from LINTEC Corporation).  The l aminate of 

the dicing sheet and the simulated semiconductor pa ckage thus 

obtained was attached to a ring frame for dicing (“ 2-6-1” 

available from DISCO Corporation), and a dicing app aratus 25 

(“DFD-651” available from DISCO Corporation) was us ed to 

perform the dicing step for cutting the laminate fr om the side 

of the simulated semiconductor package and dividing  it into mold 

chips of a size of 1 mm×1 mm.  The dicing condition  was as 

follows:  30 

 dicing blade: “ZBT-5074 (Z1110LS3)” available from  DISCO 

Corporation;  

 blade thickness: 0.17 mm;  
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 protruding amount of blade: 3.3 mm;  

 rotation speed of blade: 30,000 rpm;  

 cutting rate: 100 mm/min;  

 depth of cutting into base film: 50 µm;  

 cutting water amount: 1.0 L/min; and  5 

 cutting water temperature: 20°C 

 [0094] 

 Visual observation was performed for a member obta ined 

in the dicing step, that is, the dicing sheet havin g the mold 

chips attached to the surface at the side of the pr essure 10 

sensitive adhesive layer, to count the number of th e mold chips 

dropped off from the dicing sheet in the dicing ste p, and the 

number was divided by the division number in the di cing step 

to calculate the mold chip fly rate (unit: %).  The  chip fly 

rate of less than 10% was determined to be good and  the chip 15 

fly rate of 10% or more was determined to be bad.  Results are 

listed in Table 1.  In Table 1, “A” represents the determination 

of good and “B” represents the determination of bad . 

 [0095] 

 From the above collection of mold chips divided on  the 20 

dicing sheet, 250 mold chips of 5 columns and 5 row s were selected  

in a random manner, among which 150 mold chips were  further 

selected as chips to be measured.  The side surface  of each of 

these chips to be measured was observed using a mic roscope to 

determine whether the adhesive residue occurred in accordance 25 

with whether a cohesive aggregate of pressure sensi tive 

adhesive of 10 µm or more was attached to the side surface of 

the mold chip.  Results are listed in Table 1.  In Table 1, “A” 

represents the determination of good (adhesive resi due did not 

occur) and “B” represents the determination of bad (adhesive 30 

residue occurred). 

 [0096] 

«Exemplary Test 2» <Evaluation of Short-term and Lo ng-term 
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Pickup Properties> 

 A resin for semiconductor packages (“G700” availab le from 

Sumitomo Bakelite Co., Ltd.) was used to produce a simulated 

semiconductor package having a size of 50 mm×50 mm and a 

thickness of 600 µm with an arithmetic average roug hness Ra at 5 

the sealing resin surface of 1 µm.  The surface of each dicing 

sheet produced in the above examples and comparativ e examples 

at the side of the pressure sensitive adhesive laye r was 

attached to the sealing resin surface of the above- described 

simulated semiconductor package using a tape mounte r (“Adwill 10 

RAD2500” available from LINTEC Corporation).  The l aminate of 

the dicing sheet and the simulated semiconductor pa ckage thus 

obtained was attached to a ring frame for dicing (“ 2-6-1” 

available from DISCO Corporation), and a dicing app aratus 

(“DFD-651” available from DISCO Corporation) was us ed to 15 

perform the dicing step for cutting the laminate fr om the side 

of the simulated semiconductor package and dividing  it into mold 

chips of a size of 10 mm×10 mm.  The dicing conditi on was as 

follows:  

 dicing blade: “ZBT-5074 (Z1110LS3)” available from  DISCO 20 

Corporation;  

 blade thickness: 0.17 mm;  

 protruding amount of blade: 3.3 mm;  

 rotation speed of blade: 30,000 rpm;  

 cutting rate: 100 mm/min;  25 

 depth of cutting into base film: 50 µm;  

 cutting water amount: 1.0 L/min; and  

 cutting water temperature: 20°C 

 [0097] 

 Immediately after completion of the above dicing s tep, 30 

the dicing sheet after the dicing step was irradiat ed with 

ultraviolet rays (illuminance: 230 mW/cm 2, ultraviolet ray 

amount: 190 mJ/cm 2) from the side of the base film in nitrogen 
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atmosphere using an ultraviolet ray irradiation app aratus 

(“RAD-2000m/12” available from LINTEC Corporation).  

 [0098] 

 After the irradiation with ultraviolet rays, for t he 

member in which mold chips were attached to the sur face of the 5 

dicing sheet at the side of the pressure sensitive adhesive 

layer, the expanding step was performed to expand t he dicing 

sheet by 20 mm in a direction or directions in the main surface 

of the sheet at a speed of 1 mm/sec using an expand ing apparatus 

(“ME-300B-type” available from JCM). 10 

 [0099] 

 Subsequently, a pickup test was performed for 100 mold 

chips located on the dicing sheet to evaluate the p ickup 

property (short term).  More specifically, a part o f the dicing 

sheet contacting with mold chips as the pickup obje cts was 15 

elevated by 1.5 mm using needles from the side of t he base film, 

and a vacuum collet was attached to surfaces of the  projected 

mold chips opposite to the surfaces facing the dici ng sheet to 

raise the mold chips attached to the vacuum collet.   The pickup 

property (short term) was evaluated in accordance w ith the 20 

criteria below.  Results are listed in Table 1. 

 A: Pickup was successfully performed and substance s 

constituting the pressure sensitive adhesive did no t remain on 

the surfaces of the picked-up mold chips facing the  pressure 

sensitive adhesive layer. 25 

 B: Pickup was successfully performed and substance s 

constituting the pressure sensitive adhesive remain ed on the 

surfaces of some of the picked-up mold chips facing  the pressure 

sensitive adhesive layer, but did not remain on the  surfaces 

of majority of the picked-up mold chips. 30 

 C: Pickup was successfully performed and substance s 

constituting the pressure sensitive adhesive remain ed on the 

surfaces of a large number of the picked-up mold ch ips facing 
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the pressure sensitive adhesive layer. 

 D: Pickup was not able to be performed. 

 [0100] 

 The same operation as in the above evaluation of t he pickup 

property (short term) was performed except that the  period of 5 

time after completion of the dicing step to irradia tion with 

ultraviolet rays was 30 days, and the pickup proper ty (long 

term) was evaluated in accordance with the above cr iteria A to 

D.  Results are listed in Table 1. 

 [0101] 10 

«Exemplary Test 3» <Measurement of Tack Value> 

 In a state before being irradiated with energy ray s, the 

surface of the pressure sensitive adhesive layer of  the dicing 

sheet produced in each of the examples and comparat ive examples 

was measured using a probe tack tester (“RPT-100” a vailable from 15 

RHESCA Co., LTD.) with a probe of a diameter of 5 m m (5 mm φ).  

In the method of measurement, the method described in JIS 

Z0237:1991 was modified such that the peeling speed  was changed 

to 1 mm/min, but the load was 100 gf/cm 2 and the contact time 

was 1 second as defined by the above provision of J IS.  The 20 

measured energy amount (peak accumulated value) was  obtained 

as a tack value (unit: mJ/5 mm φ).  Results are listed in Table 

1. 

 [0102] 

«Exemplary Test 4» <Measurement of Thickness of Pre ssure 25 

Sensitive Adhesive Layer> 

 One surface of a polyethylene terephthalate film h aving 

a thickness of 38 µm was coated with the pressure s ensitive 

adhesive composition used in each of the examples a nd 

comparative examples, and the pressure sensitive ad hesive 30 

composition was dried to obtain a laminate comprisi ng the film 

and the pressure sensitive adhesive layer under the  same 

condition as in each of the examples and comparativ e examples.  
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The thickness of the laminate was measured using a 

constant-pressure thickness gauge (“PG-02J” availab le from 

TECLOCK Corporation) and the thickness of the film was 

subtracted from the measured value to obtain the th ickness 

(unit: µm) of the pressure sensitive adhesive layer .  Results 5 

are listed in Table 1. 

 [0103] 

«Exemplary Test 5» <Measurement of Elastic Modulus before 

Irradiation and Elastic Modulus after Irradiation> 

 The release surface of a release film (“SP-PET3810 31” 10 

available from LINTEC Corporation) having a thickne ss of 38 µm 

was coated with the pressure sensitive adhesive com position 

used in each of the examples and comparative exampl es so that 

the thickness after drying would be 40 µm, and the obtained 

laminate comprising the coating film and the releas e film was 15 

maintained at 100°C for 1 minute thereby to dry the  coating film.  

A plurality of the pressure sensitive adhesive laye rs on the 

release films obtained through the above procedure was prepared 

and they were attached to one another to produce a laminate 

having a thickness of 800 µm.  The laminate was pun ched out into 20 

a circular form having a diameter of 10 mm and used  as a sample 

for the measurement.  A viscoelasticity measuring a pparatus 

(“ARES” available from TA Instruments) was used to apply a 

strain to the sample at a frequency of 1 Hz to meas ure the storage 

elastic moduli within a range of –50°C to 150°C, an d a value 25 

of the storage elastic modulus at 23°C was obtained  as the 

elastic modulus before irradiation (unit: kPa).  Re sults are 

listed in Table 1. 

 [0104] 

 In a similar manner to the above, a member was obt ained 30 

in which the pressure sensitive adhesive layer form ed of the 

pressure sensitive adhesive composition used in eac h of the 

examples and comparative examples was laminated on a release 
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film.  The member was irradiated with ultraviolet r ays 

(illuminance: 230 mW/cm 2, ultraviolet ray amount: 190 mJ/cm 2) 

from the side of the release film of the above memb er in nitrogen 

atmosphere using an ultraviolet ray irradiation app aratus 

(“RAD-2000m/12” available from LINTEC Corporation).   For the 5 

member after irradiation with ultraviolet rays, the  same 

operation was performed as in the above measurement  of the 

elastic modulus before irradiation, and a value of the storage 

elastic modulus at 23°C was obtained as the elastic  modulus 

after irradiation (unit: kPa).  Results are listed in Table 1. 10 

 [0105] 

[Table 1] 

 

 [0106] 

 As found from Table 1, it can be said that the dic ing sheets 15 

according to the examples satisfying the condition in the 

present invention are less likely to cause troubles  in any of 

the dicing step and the pickup step.  In particular , the dicing 

sheets produced in Examples 1 to 3 are excellent no t only in 

the short-term pickup property but also in the long -term pickup 20 

property.  Specifically, all of the mold chips subj ected to the 

pickup test were able to be picked up even when the  period of 

time after the dicing step to irradiation with ultr aviolet rays 

was 30 days. 
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[Industrial Applicability] 

 [0107] 

 The dicing sheet according to the present inventio n can 

be suitably used as a dicing sheet for a mold packa ge having 

large irregularities on the adherend surface. 5 
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[Name of Document]  Claims 

 

[Claim 1] 

 A dicing sheet comprising a base film and a pressu re 

sensitive adhesive layer laminated on at least one surface of 5 

the base film,  

 the pressure sensitive adhesive layer being formed  of a 

pressure sensitive adhesive composition that contai ns an 

acrylic-based polymer (A) having an energy ray poly merizable 

group and a reactive functional group and an isocya nate-based 10 

crosslinker (B) capable of a crosslinking reaction with the 

reactive functional group,  

 the acrylic-based polymer (A) being obtained by a 

reaction between an acrylic-based polymer (A1) havi ng the 

reactive functional group and an isocyanate-based c ompound (A2) 15 

having the energy ray polymerizable group under pre sence of an 

organometallic catalyst (C) that contains at least one of 

titanium and zirconium,  

 the pressure sensitive adhesive layer having a sto rage 

elastic modulus at 23°C of 50 kPa or more and 80 kP a or less 20 

before irradiation with energy rays and 5.0 MPa or more after 

irradiation with energy rays,  

 the pressure sensitive adhesive layer having a thi ckness 

of less than 20 µm,  

 the pressure sensitive adhesive layer having a sur face 25 

of which an energy amount before irradiation with e nergy rays 

is 0.1 mJ/5 mm φ or more and 0.8 mJ/5 mm φ or less, the energy 

amount being measured using probe tack under a cond ition in 

which a peeling speed is changed to 1 mm/minute in a method as 

described in JIS Z0237:1991. 30 

 

[Claim 2] 

 The dicing sheet as recited in claim 1, wherein th e storage 
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elastic modulus of the pressure sensitive adhesive layer at 23°C 

is 500 MPa or less after irradiation with energy ra ys. 

 

[Claim 3] 

 The dicing sheet as recited in claim 1 or 2, where in  5 

 a mass ratio of a monomer (m1) that gives a consti tutional 

unit having the reactive functional group of the ac rylic-based 

polymer (A1) to a total monomer that gives the acry lic-based 

polymer (A1) is 5 mass% or more and 30 mass% or les s, and  

 a use amount of the compound (A2) in the reaction for 10 

forming the acrylic-based polymer (A) is 0.4 equiva lent or more 

and 0.9 equivalent or less to the monomer (m1). 

 

[Claim 4] 

 The dicing sheet as recited in any one of claims 1  to 3, 15 

wherein the organometallic catalyst (C) includes a 

zirconium-containing chelate compound. 

 

[Claim 5] 

 The dicing sheet as recited in any one of claims 1  to 4, 20 

wherein, when the dicing sheet is used, a resin sea ling surface 

of a semiconductor package in which a semiconductor  chip is 

sealed with resin is attached to a surface of the p ressure 

sensitive adhesive layer opposite to the base film.  

 25 

[Claim 6] 

 A method for producing a dicing sheet comprising a  base 

film and a pressure sensitive adhesive layer lamina ted on at 

least one surface of the base film, the method comp rising at 

least one of:  30 

 a step of obtaining the dicing sheet through coati ng the 

one surface of the base film with a pressure sensit ive adhesive 

composition and forming the pressure sensitive adhe sive layer 
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from the obtained coating film, the pressure sensit ive adhesive 

composition containing an acrylic-based polymer (A)  having an 

energy ray polymerizable group and a reactive funct ional group 

and an isocyanate-based crosslinker (B) capable of a 

crosslinking reaction with the reactive functional group; and  5 

 a step of obtaining the dicing sheet through coati ng a 

release surface of a release sheet with the pressur e sensitive 

adhesive composition, forming the pressure sensitiv e adhesive 

layer from the obtained coating film, and attaching  a surface 

of the pressure sensitive adhesive layer on the rel ease sheet 10 

to the one surface of the base film, the surface of  the pressure 

sensitive adhesive layer being opposite to a side f acing the 

release sheet, the dicing sheet being obtained in a  state in 

which the release sheet is attached to a surface at  a side of 

the pressure sensitive adhesive layer, wherein  15 

 the acrylic-based polymer (A) is obtained by a rea ction 

between an acrylic-based polymer (A1) having the re active 

functional group and an isocyanate-based compound ( A2) having 

the energy ray polymerizable group under presence o f an 

organometallic catalyst (C) that contains at least one of 20 

titanium and zirconium,  

 a mass ratio of a monomer (m1) that gives a consti tutional 

unit having the reactive functional group of the ac rylic-based 

polymer (A1) to a total monomer that gives the acry lic-based 

polymer (A1) is 5 mass% or more and 30 mass% or les s,  25 

 a use amount of the compound (A2) in the reaction for 

forming the acrylic-based polymer (A) is 0.4 equiva lent or more 

and 0.9 equivalent or less to the monomer (m1),  

 the pressure sensitive adhesive layer has a thickn ess of 

less than 20 µm,  30 

 the pressure sensitive adhesive layer has a storag e 

elastic modulus at 23°C of 50 kPa or more and 80 kP a or less 

before irradiation with energy rays and 5.0 MPa or more after 
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irradiation with energy rays, and  

 the pressure sensitive adhesive layer has a surfac e of 

which an energy amount before irradiation with ener gy rays is 

0.1 mJ/5 mm φ or more and 0.8 mJ/5 mm φ or less, the energy amount 

being measured using probe tack under a condition i n which a 5 

peeling speed is changed to 1 mm/minute in a method  as described 

in JIS Z0237:1991. 

 

[Claim 7] 

 A method for producing mold chips, comprising:  10 

 attaching a surface at a side of the pressure sens itive 

adhesive layer of the dicing sheet as recited in an y one of claims 

1 to 5 to a resin sealing surface of a mold package ; and  

 cutting the mold package on the dicing sheet into 

individual pieces to obtain a plurality of mold chi ps. 15 


