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SPECIFICATION 

 

ADHESIVE LAMINATE FILM AND METHOD FOR MANUFACTURING ELECTRONIC DEVICE 

 

TECHNICAL FIELD 5 

[0001] 

The present invention relates to an adhesive lamina te film and 

a method for manufacturing an electronic device. 

 

BACKGROUND ART 10 

[0002] 

In a step of manufacturing electronic devices, ther e is a case 

where the characteristics of electronic components are evaluated. 

In a step of evaluating the characteristics of elec tronic 

components, the characteristics of electronic compo nents are 15 

evaluated, for example, at a high temperature or a low temperature.  

Therefore, the deterioration of electronic componen ts having a 

potential cause for the generation of a defect can be accelerated, 

an initial defect of the electronic components is g enerated in an 

early stage, and defective products can be removed.   Therefore, it 20 

is possible to efficiently obtain electronic compon ents having 

excellent reliability. 

[0003] 

As a technique relating to acceleration tests for t he 

above-described evaluation of the characteristics o f electronic 25 

components, for example, a technique described in P atent Document 

1 (Japanese Laid-open Patent Publication No. H10-16 3281) is 
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exemplified. 

[0004] 

Patent Document 1 describes a method for manufactur ing a 

semiconductor element in which a semiconductor wafe r on which a 

plurality of semiconductor elements is formed is di ced, electrodes 5 

formed in the semiconductor elements are electrical ly connected to 

one another by pressing contact terminals connected  to a tester to 

the electrodes in a state in which positional relat ionships among 

the diced semiconductor elements are held, and the semiconductor 

elements are inspected in a connected state by an o perating 10 

characteristic test using the tester, thereby manuf acturing the 

semiconductor elements. 

 

RELATED DOCUMENT 

PATENT DOCUMENT 15 

[0005] 

[Patent Document 1]  Japanese Laid-open Patent Publ ication No. 

H10-163281 

 

SUMMARY OF THE INVENTION 20 

TECHNICAL PROBLEM 

[0006] 

According to the present inventors’ studies, regard ing methods 

for manufacturing an electronic device of the relat ed art, the 

following problems were found. 25 

First, the present inventors found that, in the met hods for 

manufacturing an electronic device of the related a rt, when the 
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characteristics of electronic components are evalua ted at a high 

temperature or a low temperature, an adhesive film that temporarily 

fix the electronic components deforms or melts.  In  this case, the 

positions of the electronic components on the adhes ive film are 

deviated, and it becomes impossible to successfully  pick up the 5 

electronic components afterwards. 

[0007] 

Furthermore, according to the present inventors’ st udies, it 

was clarified that, when the heat resistance of the  adhesive film 

is enhanced in order to suppress the deformation or  melting of the 10 

adhesive film, the deformation or melting of the ad hesive film is 

suppressed, and the positional deviation of the ele ctronic components 

is redressed; however, conversely, the stretch prop erty or 

flexibility of the adhesive film deteriorates, and it becomes 

impossible to successfully pick up the electronic c omponents 15 

afterwards. 

That is, for adhesive films of the related art, the re was a room 

for improvement in a property of picking up electro nic components 

after the evaluation of the characteristics of the electronic 

components at a high temperature or a low temperatu re. 20 

[0008] 

Therefore, in the methods for manufacturing an elec tronic device 

of the related art, from the viewpoint of successfu lly picking up 

electronic components, as shown in Fig. 3, it is ne cessary to 

temporarily pick up electronic components 70A on an  adhesive film 25 

50A to a tray 80A or the like, then, again, move th e electronic 

components 70A using a robot, dispose the electroni c components on 
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a stage 90A, evaluate the characteristics of the el ectronic 

components 70A at a high temperature or a low tempe rature, and then, 

again, move the electronic components 70A to the tr ay 80A or the like 

using the robot, which complicates steps. 

That is, the present inventors found that there is a room for 5 

improvement for the methods for manufacturing an el ectronic device 

of the related art from the viewpoint of satisfying  both the 

simplification of the characteristic evaluation ste p of electronic 

components and a property of picking up electronic components. 

[0009] 10 

The present invention has been made in consideratio n of the 

above-described circumstances and provides an adhes ive film capable 

of simplifying a characteristic evaluation step of electronic 

components and capable of accurately picking up ele ctronic 

components. 15 

 

SOLUTION TO PROBLEM 

[0010] 

The present inventors repeated intensive studies in  order to 

achieve the above-described object.  As a result, t he present 20 

inventors found that, when, as a film that temporar ily fixes an 

electronic component, an adhesive laminate film hav ing a 

heat-resistant resin layer, a flexible resin layer,  and an adhesive 

resin layer in this order, in which a peel strength  between the 

heat-resistant resin layer and the flexible resin l ayer satisfies 25 

a specific condition, is used, and the heat-resista nt resin layer 

is peeled off before a pick-up step of the electron ic component, it 
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is possible to satisfy both the simplification of a  characteristic 

evaluation step of the electronic components and a property of picking 

up the electronic components and completed the pres ent invention. 

[0011] 

According to the present invention, adhesive lamina te films and 5 

methods for manufacturing an electronic device desc ribed below are 

provided. 

[0012] 

[1] An adhesive laminate film having a heat-resista nt resin 

layer, a flexible resin layer, and an adhesive resi n layer in this 10 

order, 

in which a peel strength P 0 between the heat-resistant resin 

layer and the flexible resin layer, which is based on JIS Z0237 and 

measured using a method described below, is equal t o or more than 

0.01 N/25 mm and equal to or less than 2.0 N/25 mm,  and a peel strength 15 

P1 between the heat-resistant resin layer and the fle xible resin layer 

after a thermal treatment of the adhesive laminate film at 160°C for 

four hours is equal to or more than 0.05 N/25 mm an d equal to or less 

than 1.5 N/25 mm, 

(method for measuring peel strength) 20 

the adhesive laminate film is attached to a silicon  wafer so 

that the adhesive resin layer comes into contact wi th the silicon 

wafer.  Next, the heat-resistant resin layer is pee led off from the 

flexible resin layer using a tensile tester in a 18 0-degree direction 

under conditions of 25°C and a tensile rate of 300 mm/minute, a 25 

strength (N/25 mm) at this time is measured twice, and an average 

value is regarded as the peel strength. 



 6 

[2] The adhesive laminate film according to [1], 

in which a tensile elastic modulus (E’) of the flex ible resin 

layer at 160°C, which is based on JIS K7161 and mea sured under 

conditions of a sample width of 10 mm, an inter-chu ck distance of 

30 mm, and a tensile rate of 300 mm/minute, is equa l to or more than 5 

1 MPa and equal to or less than 300 MPa. 

[3] 

The adhesive laminate film according to [1] or [2],  

in which a melting point of the heat-resistant resi n layer is 

equal to or higher than 200°C or the heat-resistant  resin layer has 10 

no melting point. 

[4] 

The adhesive laminate film according to any one of [1] to [3], 

in which a melting point of the flexible resin laye r is equal 

to or higher than 100°C and equal to or lower than 250°C. 15 

[5] 

The adhesive laminate film according to any one of [1] to [4], 

in which a heat-resistant resin that configures the  

heat-resistant resin layer includes one or more sel ected from the 

group consisting of a polyimide, a polyamide, and a  polyester. 20 

[6] 

The adhesive laminate film according to any one of [1] to [5], 

in which a flexible resin that configures the flexi ble resin 

layer includes one or more selected from the group consisting of a 

polyester-based elastomer, a polyamide-based elasto mer, a 25 

polyimide-based elastomer, and a polybutylene terep hthalate. 

[7] 
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The adhesive laminate film according to any one of [1] to [6], 

the film further having an adhesive layer between t he 

heat-resistant resin layer and the flexible resin l ayer. 

[8] 

The adhesive laminate film according to [7], 5 

in which the adhesive layer includes a (meth)acryli c adhesive. 

[9] 

The adhesive laminate film according to [8], 

in which the (meth)acrylic adhesive includes a (met h)acrylic 

adhesive resin and a crosslinking agent, and 10 

a content of the crosslinking agent in the (meth)ac rylic 

adhesive is equal to or more than 5 parts by mass w ith respect to 

100 parts by mass of the (meth)acrylic adhesive res in. 

[10] 

The adhesive laminate film according to [9], 15 

in which the crosslinking agent includes one or mor e selected 

from an epoxy-based compound, an isocyanate-based c ompound, and an 

aziridine-based compound. 

[11] 

The adhesive laminate film according to [9] or [10] , 20 

in which the (meth)acrylic adhesive resin that is i ncluded in 

the (meth)acrylic adhesive includes a polyfunctiona l monomer-derived 

configurational unit having equal to or more than t wo carbon-carbon 

double bonds in a molecule. 

[12] 25 

The adhesive laminate film according to any one of [1] to [11], 

in which an adhesive that configures the adhesive r esin layer 



 8 

includes one or more selected from a (meth)acrylic adhesive, a 

silicone-based adhesive, an urethane-based adhesive , an olefin-based 

adhesive, and a styrene-based adhesive. 

[13] 

The adhesive laminate film according to any one of [1] to [12], 5 

in which a total light transmittance of the adhesiv e laminate 

film is equal to or more than 80%. 

[14] 

The adhesive laminate film according to any one of [1] to [13], 

in which the adhesive laminate film is a dicing tap e. 10 

[15] 

The adhesive laminate film according to any one of [1] to [14], 

in which the adhesive laminate film is used as an a dhesive 

laminate film in a method for manufacturing an elec tronic device, 

the method including 15 

a step (A) of preparing a structure including the a dhesive 

laminate film having a heat-resistant resin layer, a flexible resin 

layer, and an adhesive resin layer in this order an d one or more 

electronic components attached onto the adhesive re sin layer, 

a step (B) of evaluating characteristics of the ele ctronic 20 

components in a state of being attached onto the ad hesive resin layer, 

a step (C) of peeling the heat-resistant resin laye r from the 

adhesive laminate film after the step (B), and 

a step (D) of picking up the electronic components from the 

adhesive resin layer after the step (C). 25 

[16] 

A method for manufacturing an electronic device, in cluding 
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a step (A) of preparing a structure including an ad hesive 

laminate film having a heat-resistant resin layer, a flexible resin 

layer, and an adhesive resin layer in this order an d one or more 

electronic components attached onto the adhesive re sin layer, 

a step (B) of evaluating characteristics of the ele ctronic 5 

components in a state of being attached onto the ad hesive resin layer, 

a step (C) of peeling the heat-resistant resin laye r from the 

adhesive laminate film after the step (B), and 

a step (D) of picking up the electronic components from the 

adhesive resin layer after the step (C), 10 

in which the adhesive laminate film according to an y one of [1] 

to [15] is used as the adhesive laminate film. 

[17] 

The method for manufacturing an electronic device a ccording to 

[16], 15 

in which, in the step (B), the characteristics of t he electronic 

components are evaluated in a temperature environme nt of equal to 

or lower than 0°C or equal to or higher than 50°C a nd equal to or 

lower than 200°C. 

[18] 20 

The method for manufacturing an electronic device a ccording to 

[16] or [17], 

in which, in the step (D), the electronic component s are picked 

up in a state in which intervals between the electr onic components 

adjacent to each other are expanded by extending re gions to which 25 

the electronic components are attached in the adhes ive resin layer 

in an in-plane direction of the film. 
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ADVANTAGEOUS EFFECTS OF INVENTION 

[0013] 

According to the present invention, it is possible to provide 

an adhesive film capable of simplifying a character istic evaluation 5 

step of electronic components and capable of accura tely picking up 

electronic components. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 10 

The above-described object and other objects, chara cteristics, 

and advantages will be further clarified using a pr eferred embodiment 

described below and the accompanying drawings below . 

[0015] 

Fig. 1 is a cross-sectional view schematically show ing an 15 

example of a structure of an adhesive laminate film  of an embodiment 

according to the present invention. 

Fig. 2 is a cross-sectional view schematically show ing an 

example of a method for manufacturing an electronic  device of an 

embodiment according to the present invention. 20 

Fig. 3 is a cross-sectional view schematically show ing an 

example of a method for manufacturing an electronic  device of the 

related art. 

 

DESCRIPTION OF EMBODIMENTS 25 

[0016] 

Hereinafter, an embodiment of the present invention  will be 
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described using drawings.  In all of the drawings, the same 

constituent element will be given the same referenc e sign and will 

not be repeated.  In addition, the drawings are sch ematic views and 

do not match actual dimensional ratios.  In additio n, unless 

particularly otherwise described, numerical ranges “A to B” indicate 5 

equal to and more than A and equal to and less than  B.  In addition, 

in the present embodiment, “(meth)acrylic” refers a crylic, 

methacrylic, or both acrylic and methacrylic. 

[0017] 

1. Adhesive laminate film 10 

Hereinafter, an adhesive laminate film 50 according  to the 

present embodiment will be described. 

Fig. 1 is a cross-sectional view schematically show ing an 

example of the adhesive laminate film 50 of an embo diment according 

to the present invention.  Fig. 2 is a cross-sectio nal view 15 

schematically showing an example of a method for ma nufacturing an 

electronic device of an embodiment according to the  present 

invention. 

[0018] 

As shown in Fig. 1, the adhesive laminate film 50 a ccording to 20 

the present embodiment has a heat-resistant resin l ayer 10, a flexible 

resin layer 20, and an adhesive resin layer 30 in t his order.  In 

the adhesive laminate film 50 according to the pres ent embodiment, 

from the viewpoint of favorably maintaining the adh esiveness between 

the heat-resistant resin layer 10 and the flexible resin layer 20 25 

before a pick-up step of electronic components 70, a peel strength 

P0 between the heat-resistant resin layer 10 and the flexible resin 
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layer 20, which is based on JIS Z0237 and measured using a method 

described below, is equal to or more than 0.01 N/25  mm and equal to 

or less than 2.0 N/25 mm.  In addition, in the adhe sive laminate film 

50 according to the present embodiment, from the vi ewpoint of a 

capability of favorably peeling off the heat-resist ant resin layer 5 

10 from the flexible resin layer 20 after a charact eristic evaluation 

step of the electronic components 70, a peel streng th P 1 between the 

heat-resistant resin layer 10 and the flexible resi n layer 20 after 

a thermal treatment of the adhesive laminate film 5 0 at 160°C for 

four hours, which is based on JIS Z0237 and measure d using the method 10 

described below, is equal to or more than 0.05 N/25  mm and equal to 

or less than 1.5 N/25 mm. 

(Method for measuring peel strength) 

The adhesive laminate film 50 is attached to a sili con wafer 

so that the adhesive resin layer 30 comes into cont act with the silicon 15 

wafer.  Next, the heat-resistant resin layer 10 is peeled off from 

the flexible resin layer 20 using a tensile tester in a 180-degree 

direction under conditions of 25°C and a tensile ra te of 300 mm/minute, 

a strength (N/25 mm) at this time is measured twice , and an average 

value is regarded as the peel strength. 20 

[0019] 

The present inventors repeated intensive studies in  order to 

realize a film capable of simplifying the character istic evaluation 

step of electronic components and capable of accura tely picking up 

electronic components.  As a result, it was found t hat a method in 25 

which, as a film that temporarily fixes an electron ic component, an 

adhesive laminate film having a heat-resistant resi n layer, a 
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flexible resin layer, and an adhesive resin layer i n this order is 

used, and the heat-resistant resin layer is peeled off before a pick-up 

step of the electronic components is effective as a  method for 

satisfying both the simplification of the character istic evaluation 

step of electronic components and a property of pic king up electronic 5 

components. 

In addition, as a result of carrying out additional  intensive 

studies on the basis of the above-described finding , the present 

inventors found for the first time that the adhesiv e laminate film 

50 in which the peel strength P 0 and the peel strength P 1 between the 10 

heat-resistant resin layer 10 and the flexible resi n layer 20 are 

in the above-described ranges enables the favorable  peeling of the 

heat-resistant resin layer 10 from the flexible res in layer 20 after 

the characteristic evaluation step of the electroni c components 70 

while maintaining the adhesiveness between the heat -resistant resin 15 

layer 10 and the flexible resin layer 20 before the  pick-up step of 

the electronic components 70. 

That is, in the adhesive laminate film 50 according  to the present 

embodiment, when the peel strength P 0 between the heat-resistant resin 

layer 10 and the flexible resin layer 20 is set to be equal to or 20 

more than the above-described lower limit value, it  becomes possible 

to favorably maintain the adhesiveness between the heat-resistant 

resin layer 10 and the flexible resin layer 20 befo re the pick-up 

step of the electronic components 70. 

In addition, in the adhesive laminate film 50 accor ding to the 25 

present embodiment, when the peel strength P 1 between the 

heat-resistant resin layer 10 and the flexible resi n layer 20 is set 
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to be equal to or less than the above-described upp er limit value, 

it is possible to favorably peel off the heat-resis tant resin layer 

10 from the flexible resin layer 20 after the chara cteristic 

evaluation step of the electronic components 70. 

[0020] 5 

In the adhesive laminate film 50 according to the p resent 

embodiment, the peel strength P 0 between the heat-resistant resin 

layer 10 and the flexible resin layer 20 is equal t o or more than 

0.01 N/25 mm and equal to or less than 2.0 N/25 mm,  but preferably 

equal to or more than 0.02 N/25 mm and more prefera bly equal to or 10 

more than 0.04 N/25 mm, and preferably equal to or less than 1.5 N/25 

mm, more preferably equal to or less than 1.0 N/25 mm, still more 

preferably equal to or less than 0.5 N/25 mm, and p articularly 

preferably equal to or less than 0.3 N/25 mm. 

In addition, in the adhesive laminate film 50 accor ding to the 15 

present embodiment, the peel strength P 1 between the heat-resistant 

resin layer 10 and the flexible resin layer 20 is e qual to or more 

than 0.05 N/25 mm and equal to or less than 1.5 N/2 5 mm, but preferably 

equal to or less than 1.0 N/25 mm, more preferably equal to or less 

than 0.7 N/25 mm, and particularly preferably equal  to or less than 20 

0.5 N/25 mm and preferably equal to or more than 0. 08 N/25 mm and 

more preferably equal to or less than 0.10 N/25 mm.  

[0021] 

The peel strength P 0 and the peel strength P 1 between the 

heat-resistant resin layer 10 and the flexible resi n layer 20 can 25 

be controlled in the above-described ranges by, for  example, 

providing an adhesive layer described below between  the 



 15

heat-resistant resin layer 10 and the flexible resi n layer 20 or 

carrying out a surface treatment on a surface of th e heat-resistant 

resin layer 10. 

[0022] 

In the present embodiment, the peel strength P 0 and the peel 5 

strength P 1 between the heat-resistant resin layer 10 and the flexible 

resin layer 20 can be controlled in the above-descr ibed ranges by 

appropriately adjusting, for example, (1) the types  or proportions 

blended of individual components of the adhesive la yer, (2) the types 

or proportions contained of individual monomers in an adhesive resin 10 

that configures the adhesive layer, and the like. 

Among these, for example, the type, proportion blen ded, or the 

like of a crosslinking agent in the adhesive resin that configures 

the adhesive layer is exemplified as an element for  setting the peel 

strength P 0 and the peel strength P 1 between the heat-resistant resin 15 

layer 10 and the flexible resin layer 20 in desired  numerical ranges. 

[0023] 

A thickness of the entire adhesive laminate film 50  according 

to the present embodiment is preferably equal to or  more than 25 µm 

and equal to or less than 1100 µm, more preferably equal to or more 20 

than 30 µm and equal to or less than 700 µm, and still more preferably 

equal to or more than 30 µm and equal to or less than 500 µm from 

the viewpoint of the balance between the mechanical  characteristics 

and the handleability. 

[0024] 25 

The adhesive laminate film 50 according to the pres ent 

embodiment can be used as a film or the like for te mporarily fixing 
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electronic components in a step of manufacturing an  electronic device 

and, particularly, can be preferably used as dicing  tape. 

[0025] 

A total light transmittance of the adhesive laminat e film 50 

according to the present embodiment is preferably e qual to or more 5 

than 80% and more preferably equal to or more than 85%.  In such a 

case, it is possible to impart transparency to the adhesive laminate 

film 50.  In addition, when the total light transmi ttance of the 

adhesive laminate film 50 is set to be equal to or more than the 

above-described lower limit value, it is possible t o more effectively 10 

irradiate the adhesive resin layer 30 with radioact ive rays and 

improve the radioactive ray irradiation efficiency.   Meanwhile, the 

total light transmittance of the adhesive laminate film 50 can be 

measured on the basis of JIS K7105 (1981). 

[0026] 15 

Next, the respective layers that configure the adhe sive laminate 

film 50 according to the present embodiment will be  described. 

Here, in the present embodiment, heat resistance re fers to the 

dimensional stability of a film or a resin layer at  a high temperature 

or a low temperature.  That is, a film or a resin l ayer being excellent 20 

in terms of heat resistance means that the film or the resin layer 

does not easily deform (expand, contract, soften, o r the like), melt, 

or the like at a high temperature or a low temperat ure. 

[0027] 

<Heat-resistant resin layer> 25 

The heat-resistant resin layer 10 is a layer that i s provided 

for the purpose of making the characteristics such as handleability, 
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mechanical characteristics, heat resistance, and th e like of the 

adhesive laminate film 50 more favorable. 

The heat-resistant resin layer 10 is not particular ly limited 

as long as the heat-resistant resin layer is heat-r esistant enough 

to prevent the occurrence of deformation or melting  which causes the 5 

positional deviation of the electronic components 7 0 at the time of 

evaluating the characteristics of the electronic co mponents 70 at 

a high temperature or a low temperature, and it is possible to use, 

for example, heat-resistant resin films. 

[0028] 10 

As a resin that configures the heat-resistant resin  film, for 

example, one or more selected from polyesters such as polyethylene 

terephthalate, polybutylene terephthalate, polyethy lene 

naphthalate, and the like; polyamides such as nylon -6, nylon-66, 

polymetaxylene adipamide, and the like; polyimides;  polyether 15 

imides; polyamide-imide; polycarbonates; modified p olyphenylene 

ethers; polyacetals; polyacrylates; polysulfones; p olyether 

sulfones; polyphenylene sulfides; polyether ether k etones; 

fluororesins; liquid crystal polymers; vinylidene c hloride resins; 

polybenzimidazole; polybenzoxazole; polymethylpente ne; and the like 20 

can be exemplified. 

[0029] 

Among these, one or more selected from polyimides, polyamides, 

and polyesters are preferred from the viewpoint of the excellent 

balance among heat resistance, mechanical character istics, 25 

transparency, prices, and the like. 

[0030] 
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A melting point of the heat-resistant resin layer 1 0 is 

preferably equal to or higher than 200°C and more p referably equal 

to or higher than 220°C.  Alternatively, the heat-r esistant resin 

layer 10 preferably exhibits no melting point, and a decomposition 

temperature is preferably equal to or higher than 2 00°C, and the 5 

decomposition temperature is more preferably equal to or higher than 

220°C. 

When the above-described heat-resistant resin layer  10 is used, 

it is possible to further suppress the deformation of the adhesive 

laminate film 50 at the time of evaluating the char acteristics of 10 

the electronic components 70 at a high temperature or a low 

temperature. 

[0031] 

The heat-resistant resin layer 10 may be a single l ayer or a 

multiple layer. 15 

In addition, a form of a resin film that is used to  form the 

heat-resistant resin layer 10 may be a stretched fi lm or may be a 

film stretched in a monoaxial direction or a biaxia l direction; 

however, from the viewpoint of improving the heat r esistance and the 

mechanical strength of the heat-resistant resin lay er 10, a film 20 

stretched in a monoaxial direction or a biaxial dir ection is 

preferred. 

[0032] 

A thickness of the heat-resistant resin layer 10 is  preferably 

equal to or more than 10 µm and equal to or less than 1,000 µm, more 25 

preferably equal to or more than 10 µm and equal to or less than 500 

µm, and still more preferably equal to or more than 20 µm and equal 
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to or less than 300 µm from the viewpoint of obtaining favorable film 

characteristics. 

In order to improve the adhesiveness with other lay ers, a surface 

treatment may be carried out on the heat-resistant resin layer 10.  

Specifically, a corona treatment, a plasma treatmen t, an undercoat 5 

treatment, a primer coat treatment, or the like may  be carried out. 

[0033] 

The heat-resistant resin layer 10 is peelably lamin ated on the 

flexible resin layer 20. 

A method for peelably laminating the heat-resistant  resin layer 10 

is not particularly limited, and examples thereof i nclude a method 

in which the heat-resistant resin layer is laminate d through a 

peelable adhesive layer (not shown), a method in wh ich a surface 

roughness of the surface of the heat-resistant resi n layer 10 which 

comes into contact with the flexible resin layer 20  is adjusted and 15 

a mold release treatment is carried out on the surf ace, and the like. 

[0034] 

That is, the adhesive laminate film 50 according to  the present 

embodiment preferably further has an adhesive layer  between the 

heat-resistant resin layer 10 and the flexible resi n layer 20 from 20 

the viewpoint of further facilitating the adjustmen t of the peel 

strength between the heat-resistant resin layer 10 and the flexible 

resin layer 20. 

[0035] 

As the above-described peelable adhesive layer, for  example, 25 

(1) an adhesive layer configured of a heating therm al expansion-type 

adhesive that is expanded by heating and is capable  of suppressing 



 20

an increase in the adhesive force, (2) an adhesive layer configured 

of a double sided adhesive film for which a contrac tible film that 

is contracted by heating and is capable of suppress ing an increase 

in the adhesive force is used as a base material, ( 3) a heat-resistant 

adhesive layer capable of suppressing an increase i n the adhesive 5 

force even after a treatment at a high temperature or a low temperature, 

and the like. 

[0036] 

((1) Adhesive layer configured of heating thermal 

expansion-type adhesive that is expanded by heating  and is capable 10 

of suppressing increase in adhesive force) 

The heating thermal expansion-type adhesive refers to an 

adhesive containing thermally expansible fine parti cles, a foaming 

agent, or the like dispersed in an adhesive layer.  As the adhesive, 

it is possible to generally use well-known adhesive s, and examples 15 

thereof include (meth)acrylic adhesives, silicone-b ased adhesives, 

rubber-based adhesives, polyurethane-based adhesive s, polyvinyl 

ether-based adhesives, and the like. 

As the thermally expansible fine particles, for exa mple, fine 

particles obtained by enclosing a substance that is  easily gasified 20 

and expanded by heating such as isobutene, propane,  pentane, or the 

like in an elastic shell are exemplified. 

As the foaming agent, for example, chemical substan ces that can 

be thermally decomposed to generate water, carbon d ioxide, and 

nitrogen and the like are exemplified. 25 

When the thermally expansible fine particles or the  foaming 

agent are expanded by heating, the surface state of  the adhesive layer 
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changes, an increase in the adhesive force between the heat-resistant 

resin layer 10 and the flexible resin layer 20 can be suppressed, 

and consequently, it is possible to easily peel off  the heat-resistant 

resin layer 10 from the flexible resin layer 20. 

[0037] 5 

((2) Adhesive layer configured of double sided adhe sive film 

for which contractible film that is contracted by h eating and is 

capable of suppressing increase in adhesive force i s used as base 

material) 

As the contractible film that is used for the doubl e sided 10 

adhesive film for which the contractible film is us ed as a base 

material, thermal contractible films that are contr acted by heating 

are exemplified.  Examples thereof include monoaxia lly or biaxially 

stretched films of polyethylene terephthalate, poly ethylene, 

polystyrene, polypropylene, polyamide, polyurethane , polyvinyl 15 

chloride, polyvinylidene chloride, or the like and the like. 

As an adhesive that is provided on both surfaces of  the 

contractible film, it is possible to generally use,  for example, 

well-known adhesives, and examples thereof include (meth)acrylic 

adhesives, silicone-based adhesives, rubber-based a dhesives, 20 

polyurethane-based adhesives, polyvinyl ether-based  adhesives, and 

the like. 

When the contractible film as the base material is contracted 

by heating, the surface state of the adhesive layer  changes, an 

increase in the adhesive force between the heat-res istant resin layer 25 

10 and the flexible resin layer 20 can be suppresse d, and consequently, 

it is possible to easily peel off the heat-resistan t resin layer 10 
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from the flexible resin layer 20. 

[0038] 

((3) Heat-resistant adhesive layer capable of suppr essing 

increase in adhesive force even after treatment at high temperature 

or low temperature) 5 

As an adhesive that configures the heat-resistant a dhesive layer 

capable of suppressing an increase in the adhesive force even after 

a treatment at a high temperature or a low temperat ure, (meth)acrylic 

adhesives, silicone-based adhesives, urethane-based  adhesives, 

olefin-based adhesives, styrene-based adhesives, an d the like are 10 

exemplified. 

Here, the (meth)acrylic adhesive includes a (meth)a crylic 

adhesive resin as an essential component.  The sili cone-based 

adhesive includes a silicone-based adhesive resin a s an essential 

component.  The urethane-based adhesive includes a urethane-based 15 

adhesive resin as an essential component. 

Among these, the (meth)acrylic adhesives are prefer red from the 

viewpoint of further facilitating the adjustment of  the peel strength 

between the heat-resistant resin layer 10 and the f lexible resin layer 

20. 20 

[0039] 

As the (meth)acrylic adhesive resin that is used in  the 

(meth)acrylic adhesive, for example, copolymers inc luding a 

(meth)acrylic acid alkyl ester monomer unit (A) and  a monomer unit 

(B) having a functional group capable of reacting w ith a crosslinking 25 

agent are exemplified. 

In this embodiment, the (meth) acrylic acid alkyl e ster means 



 23

acrylic acid alkyl ester, methacrylic acid alkyl es ter, or a mixture 

thereof. 

[0040] 

The (meth)acrylic adhesive resin according to the p resent 

embodiment can be obtained by, for example, copolym erizing a monomer 5 

mixture including the (meth)acrylic acid alkyl este r monomer unit 

(A) and the monomer unit (B) having a functional gr oup capable of 

reacting with a crosslinking agent. 

[0041] 

As a monomer (A) that forms the (meth)acrylic acid alkyl ester 10 

monomer unit (A), (meth)acrylic acid alkyl esters h aving an alkyl 

group having approximately 1 to 12 carbon atoms are  exemplified.  

Preferred are (meth)acrylic acid alkyl esters havin g an alkyl group 

having approximately 1 to 8 carbon atoms.  Specific ally, methyl 

acrylate, methyl methacrylate, ethyl acrylate, ethy l methacrylate, 15 

butyl acrylate, butyl methacrylate, 2-ethylhexyl ac rylate, 

2-ethylhexyl methacrylate, and the like are exempli fied.  These 

(meth)acrylic acid alkyl esters may be used singly or two or more 

(meth)acrylic acid alkyl esters may also be used. 

In the (meth)acrylic adhesive resin according to th e present 20 

embodiment, a content of the (meth)acrylic acid alk yl ester monomer 

unit (A) is preferably equal to or more than 10% by  mass and equal 

to or less than 98.9% by mass and more preferably e qual to or more 

than 85% by mass and equal to or less than 95% by m ass when the total 

of all monomer units in the (meth)acrylic adhesive resin is set to 25 

100% by mass. 

[0042] 
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A monomer (B) that forms the monomer unit (B) havin g a functional 

group capable of reacting with a crosslinking agent  is acrylic acid, 

methacrylic acid, itaconic acid, mesaconic acid, ci traconic acid, 

fumaric acid, maleic acid, itaconic acid monoalkyl ester, mesaconic 

acid monoalkyl ester, citraconic acid monoalkyl est er, fumaric acid 5 

monoalkyl ester, maleic acid monoalkyl ester, glyci dyl acrylate, 

glycidyl methacrylate, 2-hydroxyethyl acrylate, 2-h ydroxyethyl 

methacrylate, acrylamide, methacrylamide, tert-buty laminoethyl 

acrylate, tert-butylaminoethyl methacrylate, or the  like.  These 

monomers may be used singly or two or more monomers  may also be used. 10 

In the (meth)acrylic adhesive resin according to th e present 

embodiment, a content of the monomer (B) is prefera bly equal to or 

more than 1% by mass and equal to or less than 40% by mass, more 

preferably equal to or more than 1% by mass and equ al to or less than 

20% by mass, and still more preferably equal to or more than 1% by 15 

mass and equal to or less than 10% by mass when the  total of all of 

the monomer units in the (meth)acrylic adhesive res in is set to 100% 

by mass. 

[0043] 

The (meth)acrylic adhesive resin according to the p resent 20 

embodiment preferably further includes, in addition  to the monomer 

unit (A) and the monomer unit (B), a polyfunctional  monomer-derived 

configurational unit (C) having two or more carbon- carbon double 

bonds in the molecule (hereinafter, also referred t o as the 

polyfunctional monomer unit (C)) or a specific como nomer (hereinafter, 25 

referred to as the polymerizable surfactant) unit h aving a property 

as a surfactant.  Particularly, from the viewpoint of further 
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improving the balance with the heat resistance or t he adhesive force 

of the adhesive layer, the (meth)acrylic adhesive r esin according 

to the present embodiment preferably includes the p olyfunctional 

monomer (C)-derived configurational unit (C). 

The polymerizable surfactant has a property of bein g 5 

copolymerized with the monomer (A), the monomer (B) , and the monomer 

(C) and has an action as an emulsifier in the case of emulsion 

polymerization. 

[0044] 

As the monomer (C) that forms the polyfunctional mo nomer unit 10 

(C), allyl methacrylate, allyl acrylate, divinylben zene, vinyl 

methacrylate, vinyl acrylate, trimethylolpropane tr i(meth)acrylate, 

dipentaerythritol hexa(meth)acrylate, tetraethylene  glycol 

di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, neopentyl 

glycol di(meth)acrylate, dipentaerythritol hexa(met h)acrylate, 15 

2-propenyl di-3-butenyl cyanurate, 2-hydroxyethyl 

bis(2-(meth)acryloxyethyl) isocyanurate, 

tris(2-methacryloxyethyl) isocyanurate, for example , monomers in 

which both terminals are diacrylate or dimethacryla te and the 

structure of a main chain is propylene glycol (here inafter, also 20 

referred to as polypropylene glycol di(meth)acrylat e) (for example, 

manufactured by NOF Corporation, trade names; PDP-2 00, PDP-400, 

ADP-200, and ADP-400), monomers in which both termi nals are 

diacrylate or dimethacrylate and the structure of a  main chain is 

tetramethylene glycol (hereinafter, also referred t o as 25 

polytetramethylene glycol di(meth)acrylate) (for ex ample, 

manufactured by NOF Corporation, trade names; ADT-2 50 and ADT-850), 
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mixtures thereof (for example, manufactured by NOF Corporation, trade 

names; ADET-1800 and ADPT-4000), and the like are e xemplified. 

These monomers may be used singly or two or more mo nomers may 

be jointly used.  Among these, from the viewpoint o f further improving 

the balance with the heat resistance or the adhesiv e force of the 5 

adhesive layer, one or more selected from polypropy lene glycol 

di(meth)acrylate and polytetramethylene glycol di(m eth)acrylate are 

preferably included, and polytetramethylene glycol di(meth)acrylate 

is more preferred. 

[0045] 10 

In the (meth)acrylic adhesive resin according to th e present 

embodiment, a content of the monomer (C) is prefera bly equal to or 

more than 0.1% by mass and equal to or less than 30 % by mass and more 

preferably equal to or more than 0.1% by mass and e qual to or less 

than 5% by mass when the total of all of the monome r units in the 15 

(meth)acrylic adhesive resin is set to 100% by mass . 

[0046] 

Examples of the polymerizable surfactant include su rfactants 

obtained by introducing a polymerizable 1-propenyl group into a 

benzene ring of polyoxyethylene nonylphenyl ether ( manufactured by 20 

DKS Co., Ltd.; trade names: AQUARON RN-10, AQUARON RN-20, AQUARON 

RN-30, AQUARON RN-50, and the like), surfactants ob tained by 

introducing a polymerizable 1-propenyl group into a  benzene ring of 

an ammonium salt of a sulfuric acid ester of polyox yethylene 

nonylphenyl ether (manufactured by DKS Co., Ltd.; t rade names: 25 

AQUARON HS-10, AQUARON HS-20, AQUARON HS-1025, and the like), 

sulfosuccinic acid diester-based surfactants having  a polymerizable 
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double bond in the molecule (manufactured by KAO Co rporation; trade 

names: LATEMUL S-120A, LATEMUL S-180A, and the like ), and the like. 

[0047] 

The (meth)acrylic adhesive resin according to the p resent 

embodiment may further contain a monomer unit forme d of a monomer 5 

having a polymerizable double bond such as vinyl ac etate, 

acrylonitrile, styrene, or the like as necessary. 

[0048] 

As a polymerization reaction mechanism of the (meth )acrylic 

adhesive resin according to the present embodiment,  radical 10 

polymerization, anionic polymerization, cationic po lymerization, 

and the like are exemplified.  When the manufacturi ng cost of the 

(meth)acrylic adhesive resin, the influence of the functional group 

in the monomer, and the like are taken into account , the (meth)acrylic 

adhesive resin is preferably polymerized by radical  polymerization. 15 

When the (meth)acrylic adhesive resin is polymerize d by radical 

polymerization, as a radical polymerization initiat or, organic 

peroxides such as benzoyl peroxide, di-t-butyl pero xide, dicumyl 

peroxide, 3,3,5-trimethylhexanoyl peroxide, di-2-et hylhexyl 

peroxydicarbonate, methyl ethyl ketone peroxide, t- butyl peroxy 20 

phthalate, t-butyl peroxybenzoate, di-t-butyl perox yacetate, 

t-butylperoxy isobutyrate, t-butylperoxy-2-hexanoat e, 

t-butylperoxy-2-ethylhexanoate, t-butyl peroxy-3,5, 5-trimethyl 

hexanoate, acetyl peroxide, isobutyryl peroxide, oc tanoyl peroxide, 

t-butyl peroxide, di-t-amyl peroxide, and the like;  inorganic 25 

peroxides such as ammonium persulfate, potassium pe rsulfate, sodium 

persulfate, and the like; and azo compounds such as  
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2,2’-azobisisobutyronitrile, 2,2’-azobis-2-methylbu tyronitrile, 

4,4’-azobis-4-cyanovaleric acid, and the like are e xemplified. 

[0049] 

In a case where the (meth)acrylic adhesive resin is  polymerized 

using an emulsion polymerization method, among thes e radical 5 

polymerization initiators, inorganic peroxides such  as ammonium 

persulfate, potassium persulfate, sodium persulfate , and the like 

that are water-soluble and azo compounds having a c arboxyl group in 

the molecule such as 4,4’-azobis-4-cyanovaleric aci d that is, 

similarly, water-soluble are preferred, ammonium pe rsulfate and azo 10 

compounds having a carboxyl group in the molecule s uch as 

4,4’-azobis-4-cyanovaleric acid are more preferred,  and azo 

compounds having a carboxyl group in the molecule s uch as 

4,4’-azobis-4-cyanovaleric acid are particularly pr eferred. 

[0050] 15 

The (meth)acrylic adhesive preferably further inclu des, in 

addition to the (meth)acrylic adhesive resin, a cro sslinking agent 

having two or more crosslinking functional groups i n a molecule. 

The crosslinking agent having two or more crosslink ing 

functional groups in a molecule is used to adjust t he adhesive force 20 

and the cohesive force by reacting the crosslinking  agent with the 

functional group in the (meth)acrylic adhesive resi n. 

As the above-described crosslinking agent, epoxy-ba sed 

compounds such as sorbitol polyglycidyl ether, poly glycerol 

polyglycidyl ether, pentaerythritol polyglycidyl et her, diglycerol 25 

polyglycidyl ether, glycerol polyglycidyl ether, ne opentyl glycol 

diglycidyl ether, resorcinydiglycidyl ether, and th e like; 
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isocyanate-based compounds such as tetramethylene d iisocyanate, 

hexamethylene diisocyanate, toluene diisocyanate tr iadducts of 

trimethylol propane, polyisocyanate, diphenylmethan e diisocyanate, 

tolylene diisocyanate, and the like; aziridine-base d compounds such 

as trimethylolpropane tri- β-aziridinyl propionate, 5 

tetramethylolmethane-tri- β-aziridinyl propionate, 

N,N’-diphenylmethane-4,4’-bis(1-aziridinecarboxyami de), 

N,N’-hexamethylene-1,6-bis(1-aziridinecarboxyamide) , 

N,N’-toluene-2,4-bis(1-aziridinecarboxyamide), 

trimethylolpropane-tri- β-(2-methylaziridine) propionate, and the 10 

like; tetrafunctional epoxy-based compounds such as  

N,N,N’N’-tetraglydicyl-m-xylenediamine, 

1,3-bis(N,N’-diglydicylaminomethyl)cyclohexane, and  the like; 

melamine-based compounds such as hexamethoxymethylo l melamine and 

the like; and the like are exemplified.  These cros slinking agents 15 

may be used singly or two or more crosslinking agen ts may be jointly 

used. 

Among these, one or more selected from the epoxy-ba sed compounds, 

the isocyanate-based compounds, and the aziridine-b ased compounds 

are preferably included, and, from the viewpoint of  from the viewpoint 20 

of further improving the balance with the heat resi stance or the 

adhesive force of the adhesive layer, the epoxy-bas ed compound is 

more preferred. 

[0051] 

A content of the crosslinking agent in the (meth)ac rylic 25 

adhesive is preferably equal to or more than 5 part s by mass, more 

preferably equal to or more than 8 parts by mass, s till more preferably 
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equal to or more than 10 parts by mass, and particu larly preferably 

equal to or more than 12 parts by mass and is prefe rably equal to 

or less than 50 parts by mass and more preferably e qual to or less 

than 30 parts by mass with respect to 100 parts by mass of the 

(meth)acrylic adhesive resin from the viewpoint of improving the 5 

balance with the heat resistance or the adhesive fo rce of the adhesive 

layer. 

In addition, when the content of the crosslinking a gent in the 

(meth)acrylic adhesive is adjusted, it is possible to adjust the peel 

strength P 0 and the peel strength P 1 between the heat-resistant resin 10 

layer 10 and the flexible resin layer 20. 

[0052] 

The (meth)acrylic adhesive according to the present  embodiment 

may further include, in addition to the adhesive re sin, an ultraviolet 

polymerization initiator.  In such a case, it is po ssible to shorten 15 

a curing time by irradiation with ultraviolet rays and decrease the 

irradiation amount with ultraviolet rays. 

Examples of the ultraviolet polymerization initiato r include 

an acetophenone-based photopolymerization initiator  such as 

methoxyacetophenone and the like; an α-ketol compound such as 20 

4-(2-hydroxyethoxy)phenyl (2-hydroxy-2-propyl) keto ne, or the like; 

a benzoin-based photopolymerization initiator such as benzoin, 

benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl ether, 

or the like; a benzophenone-based photopolymerizati on initiator such 

as benzophenone and benzoylbenzoic acid; and the li ke. 25 

A content of the ultraviolet polymerization initiat or in the 

adhesive is preferably equal to or more than 0.1 pa rts by mass and 
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equal to or less than 10 parts by mass and more pre ferably equal to 

or more than 2.5 parts by mass and equal to or less  than 5 parts by 

mass with respect to 100 parts by mass of the adhes ive resin. 

[0053] 

A thickness of the adhesive layer is not particular ly limited, 5 

but is preferably equal to or more than 1 µm and equal to or less 

than 100 µm and more preferably equal to or more than 3 µm and equal 

to or less than 50 µm. 

[0054] 

The adhesive layer can be formed by applying an adh esive coating 10 

fluid onto the heat-resistant resin layer 10 or the  flexible resin 

layer 20. 

As a method for applying the adhesive coating fluid , it is 

possible to employ a well-known application method of the related 

art, for example, a roll coater method, a reverse r oll coater method, 15 

a gravure roll method, a bar coater method, a comma  coater method, 

a die coater method, or the like.  Drying condition s of the applied 

adhesive are not particularly limited; however, gen erally, the 

adhesive is preferably dried in a temperature range  of 80°C to 200°C 

for 10 seconds to 10 minutes and more preferably dr ied at 80°C to 20 

170°C for 15 seconds to 5 minutes.  In order to suf ficiently 

accelerate a crosslinking reaction between the cros slinking agent 

and the adhesive, the adhesive coating fluid may be  heated at 40°C 

to 80°C for 5 to 300 hours after the end of the dry ing of the adhesive 

coating fluid. 25 

[0055] 

In addition, in the adhesive laminate film 50 accor ding to the 
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present embodiment, the peel strength between the h eat-resistant 

resin layer 10 and the flexible resin layer 20 can also be adjusted 

by adjusting the surface roughness of the surface o f the 

heat-resistant resin layer 10 which comes into cont act with the 

flexible resin layer 20 and carrying out a mold rel ease treatment 5 

on the surface. 

Here, the surface roughness (Ra) of the surface of the 

heat-resistant resin layer 10 which comes into cont act with the 

flexible resin layer 20, which is regulated by JIS- B0601, is 

preferably equal to or more than 0.10 µm and equal to and less than 10 

10 µm. 

In addition, a mold release treatment is preferably  carried out 

on the surface of the heat-resistant resin layer 10  which comes into 

contact with the flexible resin layer 20 using a mo ld release agent 

such as silicone, polytetrafluoroethylene, or the l ike. 15 

[0056] 

<Flexible resin layer> 

The flexible resin layer 20 is a layer that is prov ided for the 

purpose of making the characteristics such as flexi bility, a stretch 

property, and the like of the adhesive laminate fil m 50 more favorable. 20 

When the flexible resin layer 20 is provided, the s tretch 

property or the flexibility of the adhesive laminat e film 50 improves, 

and it is possible to more easily expand the adhesi ve laminate film 

50 in the in-plane direction in the step of picking  up the electronic 

components 70. 25 

[0057] 

The flexible resin layer 20 is not particularly lim ited as long 
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as the flexible resin layer can be expanded in the in-plane direction, 

but is preferably a flexible resin layer that is ex cellent in terms 

of characteristics such as flexibility, a stretch p roperty, and the 

like and is heat-resistant enough to maintain the a dhesiveness with 

the adhesive resin layer 30 at the time of evaluati ng the 5 

characteristics of the electronic components 70 at a high temperature 

or a low temperature. 

As a flexible resin that configures the flexible re sin layer 

20, for example, one or more selected from a polyes ter-based elastomer, 

a polyamide-based elastomer, a polyimide-based elas tomer, and a 10 

polybutylene terephthalate are exemplified. 

[0058] 

A tensile elastic modulus (E’) of the flexible resi n layer 20 

at 160°C, which is based on JIS K7161 and measured under conditions 

of a sample width of 10 mm, an inter-chuck distance  of 30 mm, and 15 

a tensile rate of 300 mm/minute, is preferably equa l to or more than 

1 MPa and equal to or less than 300 MPa and more pr eferably equal 

to or more than 5 MPa and equal to or less than 150  MPa.  In such 

a case, it is possible to further suppress the ther mal expansion of 

the adhesive laminate film 50 at the time of evalua ting the 20 

characteristics of the electronic components 70 at a high temperature 

or a low temperature while favorably maintaining th e characteristics 

such as flexibility, a stretch property, and the li ke of the flexible 

resin layer 20. 

[0059] 25 

A melting point of the flexible resin layer 20 is p referably 

equal to or higher than 100°C and equal to or lower  than 250°C. 
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When the flexible resin layer 20 as described above  is used, 

it is possible to further suppress the thermal expa nsion of the 

adhesive laminate film 50 at the time of evaluating  the 

characteristics of the electronic components 70 at a high temperature 

or a low temperature. 5 

[0060] 

A thickness of the flexible resin layer 20 is not p articularly 

limited, but is, for example, preferably equal to o r more than 10 

µm and equal to or less than 500 µm, more preferably equal to or more 

than 20 µm and equal to or less than 300 µm, still more preferably 10 

equal to or more than 30 µm and equal to or less than 250 µm, and 

particularly preferably equal to or more than 50 µm and equal to or 

less than 200 µm. 

[0061] 

<Adhesive resin layer> 15 

The adhesive resin layer 30 is a layer that is brou ght into contact 

with and adhered to the electronic components 70 at  the time of 

attaching the adhesive laminate film 50 to the elec tronic components 

70. 

[0062] 20 

As an adhesive that configures the adhesive resin l ayer 30, a 

(meth)acrylic adhesive, a silicone-based adhesive, an urethane-based 

adhesive, a styrene-based adhesive, and the like ar e exemplified.  

Among these, the (meth)acrylic adhesive containing a (meth)acrylic 

polymer as a base polymer is preferred since the ad justment of the 25 

adhesive force can be easily adjusted. 

[0063] 
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As the adhesive that configures the adhesive resin layer 30, 

it is possible to use a radioactive ray-crosslinkab le adhesive that 

decreases the adhesive force using radioactive rays .  When the 

adhesive resin layer 30 configured of the radioacti ve 

ray-crosslinkable adhesive is crosslinked by the ir radiation with 5 

radioactive rays, the adhesive force significantly decreases, and 

thus it becomes easy to pick up the electronic comp onents 70 from 

the adhesive resin layer 30 in the pick-up step of the electronic 

components 70. 

As the radioactive ray-crosslinkable adhesive, an u ltraviolet 10 

ray-crosslinkable adhesive is preferred. 

[0064] 

As the (meth)acrylic polymer that is included in th e 

(meth)acrylic adhesive, for example, homopolymers o f a (meth)acrylic 

acid ester compound, copolymers of a (meth)acrylic acid ester 15 

compound and a comonomer, and the like.  Examples o f the (meth)acrylic 

acid ester compound include methyl (meth)acrylate, ethyl 

(meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, 

hydroxyethyl (meth)acrylate, hydroxypropyl (meth)ac rylate, 

dimethylaminoethyl (meth)acrylate, glycidyl (meth)a crylate, and the 20 

like.  These (meth)acrylic acid ester compounds may  be used singly 

or two or more (meth)acrylic acid ester compounds m ay be jointly used. 

In addition, examples of the comonomer that configu res the 

(meth)acrylic copolymer include vinyl acetate, (met h)acrylonitrile, 

(meth)acrylamide, styrene, (meth)acrylic acid, itac onic acid, 25 

(meth)acrylamide, methylol (meth)acrylamide, maleic  anhydride, and 

the like.  These comonomers may be used singly or t wo or more 
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comonomers may be jointly used. 

[0065] 

The radioactive ray-crosslinkable adhesive includes , for 

example, an adhesive such as the above-described (m eth)acrylic 

adhesive or the like, a crosslinkable compound (a c omponent having 5 

a carbon-carbon double bond), and a photopolymeriza tion initiator 

or a thermal polymerization initiator. 

[0066] 

Examples of the crosslinkable compound include mono mers, 

oligomers, polymers, and the like which have a carb on-carbon double 10 

bond and can be crosslinked by radical polymerizati on.  Examples of 

the above-described crosslinkable compound include esters of 

(meth)acrylic acid and a polyhydric alcohol such as  

trimethylolpropane tri(meth)acrylate, pentaerythrit ol 

tri(meth)acrylate, tetraethylene glycol di(meth)acr ylate, 15 

1,6-hexanediol di(meth)acrylate, neopentyl glycol d i(meth)acrylate, 

dipentaerythritol hexa(meth)acrylate, and the like;  ester 

(meth)acrylate oligomers; isocyanurates such as 2-p ropenyl 

di-3-butenyl cyanurate, 2-hydroxyethyl bis(2-(meth) acryloxyethyl) 

isocyanurate, tris(2-methacryloxyethyl) isocyanurat e, and the like 20 

or isocyanurate compounds, and the like. 

Meanwhile, in a case where the adhesive is a radioa ctive 

ray-crosslinkable adhesive having a carbon-carbon d ouble bond in a 

side chain of the polymer, the crosslinkable compou nd may not be added 

thereto. 25 

[0067] 

A content of the crosslinkable compound is preferab ly 5 to 100 
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parts by mass and more preferably 10 to 50 parts by  mass with respect 

to 100 parts by mass of the adhesive resin.  When t he content of the 

crosslinkable compound is in the above-described ra nge, the 

adjustment of the adhesive force becomes easier com pared with a case 

where the content is below the above-described rang e and it becomes 5 

more difficult for the storage stability to be degr aded by an 

excessively high sensitivity to heat or light. 

[0068] 

The photopolymerization initiator needs to be a com pound that 

is cleaved by the irradiation with radioactive rays  and generates 10 

radicals, and examples thereof include benzoin alky l ethers such as 

benzoin methyl ether, benzoin isopropyl ether, benz oin isobutyl ether, 

and the like; aromatic ketones such as benzyl, benz oin, benzophenone, 

α-hydroxycyclohexyl phenyl ketone, and the like; aro matic ketals such 

as benzyl dimethyl ketal; polyvinyl benzophenone; t hioxanthones such 15 

as chlorothioxanthone, dodecylthioxanthone, dimethy lthioxanthone, 

diethylthioxanthone, and the like, and the like. 

[0069] 

As the thermal polymerization initiator, for exampl e, organic 

peroxide derivatives, azo-based polymerization init iators, and the 20 

like are exemplified.  The organic peroxide derivat ives are preferred 

since no nitrogen is generated during heating.  Exa mples of the 

thermal polymerization initiator include ketone per oxide, 

peroxyketal, hydroperoxide, dialkyl peroxide, diacy l peroxide, 

peroxyester, peroxydicarbonate, and the like. 25 

[0070] 

A crosslinking agent may be added to the adhesive.  As the 
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crosslinking agent, for example, epoxy-based compou nds such as 

sorbitol polyglycidyl ether, polyglycerol polyglyci dyl ether, 

pentaerythritol polyglycidyl ether, diglycerol poly glycidyl ether, 

and the like; aziridine compounds such as 

tetramethylolmethane-tri- β-aziridinyl propionate, 5 

trimethylolpropane tri- β-aziridinyl propionate, 

N,N’-diphenylmethane-4,4’-bis(1-aziridinecarboxamid e), 

N,N’-hexamethylene-1,6-bis(1-aziridinecarboxamido),  and the like; 

isocyanate compounds such as tetramethylene diisocy anate, 

hexamethylene diisocyanate, polyisocyanate, and the  like, and the 10 

like are exemplified.  The crosslinking agents may be used singly 

or two or more crosslinking agents may be used in c ombination.  A 

content of the crosslinking agent is preferably equ al to or more than 

0.1 parts by mass and equal to or less than 10 part s by mass with 

respect to 100 parts by mass of the (meth)acrylic a dhesive resin from 15 

the viewpoint of improving the balance with the hea t resistance or 

the adhesive force of the adhesive resin layer 30. 

[0071] 

A thickness of the adhesive resin layer 30 is not p articularly 

limited, but is, for example, preferably equal to o r more than 1 µm 20 

and equal to or less than 100 µm and more preferably equal to or more 

than 3 µm and equal to or less than 50 µm. 

[0072] 

The adhesive resin layer 30 can be formed by applyi ng an adhesive 

coating fluid onto a base material layer or the fle xible resin layer 25 

20. 

As a method for applying the adhesive coating fluid , it is 
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possible to employ a well-known application method of the related 

art, for example, a roll coater method, a reverse r oll coater method, 

a gravure roll method, a bar coater method, a comma  coater method, 

a die coater method, or the like.  Drying condition s of the applied 

adhesive are not particularly limited; however, gen erally, the 5 

adhesive is preferably dried in a temperature range  of 80°C to 200°C 

for 10 seconds to 10 minutes and more preferably dr ied at 80°C to 

170°C for 15 seconds to 5 minutes.  In order to suf ficiently 

accelerate a crosslinking reaction between the cros slinking agent 

and the adhesive, the adhesive coating fluid may be  heated at 40°C 10 

to 80°C for 5 to 300 hours after the end of the dry ing of the adhesive 

coating fluid. 

[0073] 

<Other layers> 

In the adhesive laminate film 50 according to the p resent 15 

embodiment, a mold release film may be further lami nated on the 

adhesive resin layer 30.  As the mold release film,  a polyester film 

on which a mold release treatment has been carried out and the like 

are exemplified. 

[0074] 20 

<Method for manufacturing adhesive laminate film> 

Next, an example of a method for manufacturing the adhesive 

laminate film 50 according to the present embodimen t will be 

described. 

The adhesive laminate film 50 according to the pres ent 25 

embodiment can be obtained by, for example, forming  the flexible resin 

layer 20 on one surface of the heat-resistant resin  layer 10 using 
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an extrusion laminate method and applying and dryin g the adhesive 

coating fluid onto the flexible resin layer 20 to f orm the adhesive 

resin layer 30. 

In addition, the heat-resistant resin layer 10 and the flexible 

resin layer 20 may be formed by co-extrusion moldin g or a film-like 5 

heat-resistant resin layer 10 and a film-like flexi ble resin layer 

20 may be laminated and formed. 

[0075] 

2. Method for manufacturing electronic device 

Next, a method for manufacturing an electronic devi ce according 10 

to the present embodiment will be described.  Fig. 2 is a 

cross-sectional view schematically showing an examp le of a method 

for manufacturing an electronic device of an embodi ment according 

to the present invention. 

The method for manufacturing an electronic device a ccording to 15 

the present embodiment includes, for example, at le ast four steps 

described below. 

(A) A step of preparing a structure 100 including t he adhesive 

laminate film 50 having the heat-resistant resin la yer 10, the 

flexible resin layer 20, and the adhesive resin lay er 30 in this order 20 

and one or more electronic components 70 attached o nto the adhesive 

resin layer 30 of the adhesive laminate film 50, 

(B) A step of evaluating the characteristics of the  electronic 

components 70 in a state of being attached onto the  adhesive resin 

layer 30, 25 

(C) A step of peeling the heat-resistant resin laye r 10 from 

the adhesive laminate film 50 after the step (B), a nd 
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(D) A step of picking up the electronic components 70 from the 

adhesive resin layer 30 after the step (C). 

In addition, in the method for manufacturing an ele ctronic 

device according to the present embodiment, as the adhesive laminate 

film 50, the above-described adhesive laminate film  50 according to 5 

the present embodiment is used. 

[0076] 

According to the present inventors’ studies, regard ing a method 

for manufacturing an electronic device of the relat ed art, problems 

as described below were found. 10 

First, the present inventors found that, in the met hod for 

manufacturing an electronic device of the related a rt, when the 

characteristics of electronic components are evalua ted at a high 

temperature or a low temperature, an adhesive film that temporarily 

fix the electronic components deforms or melts.  In  this case, the 15 

positions of the electronic components on the adhes ive film are 

deviated, and it becomes impossible to successfully  pick up the 

electronic components afterwards. 

Furthermore, according to the present inventors’ st udies, it 

was clarified that, when the heat resistance of the  adhesive film 20 

is enhanced in order to suppress the deformation or  melting of the 

adhesive film, the deformation or melting of the ad hesive film is 

suppressed, and the positional deviation of the ele ctronic components 

is redressed; however, conversely, the stretch prop erty or 

flexibility of the adhesive film deteriorates, and it becomes 25 

impossible to successfully pick up the electronic c omponents 

afterwards. 



 42

That is, for adhesive films of the related art, the re was a room 

for improvement in a property of picking up electro nic components 

after the evaluation of the characteristics of the electronic 

components at a high temperature or a low temperatu re. 

[0077] 5 

Therefore, in the methods for manufacturing an elec tronic device 

of the related art, from the viewpoint of successfu lly picking up 

electronic components, as shown in Fig. 3, it is ne cessary to 

temporarily pick up electronic components 70A on an  adhesive film 

50A to a tray 80A or the like, then, again, move th e electronic 10 

components 70A using a robot, dispose the electroni c components on 

the stage 90A, evaluate the characteristics of the electronic 

components 70A at a high temperature or a low tempe rature, and then, 

again, move the electronic components 70A to the tr ay 80A or the like 

using the robot, which complicates steps. 15 

That is, the present inventors found that there is a room for 

improvement for the methods for manufacturing an el ectronic device 

of the related art from the viewpoint of satisfying  both the 

simplification of the characteristic evaluation ste p of electronic 

components and a property of picking up electronic components. 20 

[0078] 

The present inventors repeated intensive studies in  order to 

achieve the above-described object.  As a result, t he present 

inventors found that, when the adhesive laminate fi lm 50 having the 

heat-resistant resin layer 10, the flexible resin l ayer 20, and the 25 

adhesive resin layer 30 in this order is used, and the heat-resistant 

resin layer 10 is peeled off before the pick-up ste p of the electronic 
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components 70, it is possible to satisfy both the s implification of 

a characteristic evaluation step of the electronic components and 

a property of picking up the electronic component. 

That is, when the step (B) is carried out using the  adhesive 

laminate film 50 having the heat-resistant resin la yer 10, the 5 

heat-resistant resin layer 10 suppresses the deform ation or melting 

of the adhesive resin layer 30, which can suppress the positional 

deviation of the electronic components 70, and cons equently, it is 

possible to more accurately pick up the electronic components 70 in 

the step (D). 10 

In addition, the step (C) is carried out after the step (B), 

whereby the heat-resistant resin layer 10 having a poor stretch 

property and poor flexibility is removed, and thus,  in the step (D), 

the stretch property and the flexibility of the fil m including the 

adhesive resin layer 30 and the flexible resin laye r 20 become 15 

favorable, and it is possible to more easily carry out the pick-up 

of the electronic components 70 in the Step (D). 

Furthermore, the characteristics of the electronic components 

70 can be evaluated at a high temperature or a low temperature while 

the electronic components remain attached onto the adhesive laminate 20 

film 50, and thus it is not necessary to pick up th e electronic 

components 70 from the adhesive laminate film 50 an d move the 

electronic components to a tray or the like before the evaluation 

of the characteristics of the electronic components  70, and it is 

possible to simplify the characteristic evaluation step of the 25 

electronic components 70. 

As described above, according to the method for man ufacturing 
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an electronic device according to the present embod iment, the steps 

(A) to (D) are provided, whereby it is possible to simplify the 

characteristic evaluation step of the electronic co mponents 70, and 

it becomes possible to accurately pick up the elect ronic components 

70. 5 

[0079] 

Hereinafter, the respective steps of the method for  

manufacturing an electronic device according to the  present 

embodiment will be described. 

[0080] 10 

(Step (A)) 

In the beginning, the structure 100 including the a dhesive 

laminate film 50 and one or more electronic compone nts 70 attached 

onto the adhesive resin layer 30 of the adhesive la minate film 50 

is prepared. 15 

[0081] 

The above-described structure can be produced by, f or example, 

attaching the electronic components 70 onto the adh esive resin layer 

30 of the adhesive laminate film 50 and individuali zing the electronic 

components 70 on the adhesive laminate film 50 as n ecessary. 20 

Hereinafter, a method for manufacturing the structu re 100 will 

be specifically described using a case where the el ectronic component 

70 is a semiconductor substrate or a semiconductor chip as an example. 

[0082] 

In the beginning, the semiconductor substrate is at tached onto 25 

the adhesive resin layer 30 of the adhesive laminat e film 50. 

As the semiconductor substrate attached to the adhe sive laminate 
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film 50, for example, substrates (for example, wafe rs) made of silicon, 

germanium, gallium-arsenal, gallium-phosphorus, 

gallium-arsenal-aluminum, or the like are exemplifi ed. 

In addition, as the semiconductor substrate, a semi conductor 

substrate having a circuit formed on a surface is p referably used. 5 

[0083] 

The adhesive laminate film 50 may be attached by hu man hands; 

however, in general, the adhesive laminate film is attached using 

an automatic attaching machine to which a roll-shap ed surface 

protection film is attached. 10 

The temperatures of the adhesive laminate film 50 a nd the 

semiconductor substrate during the attachment are n ot particularly 

limited, but are preferably 25°C to 80°C. 

In addition, the pressure of the adhesive laminate film 50 and 

the semiconductor substrate during the attachment a re not 15 

particularly limited, but are preferably 0.3 MPa to  0.5 MPa. 

[0084] 

Next, the semiconductor substrate on the adhesive l aminate film 

50 is diced to semiconductor chips. 

“Dicing” mentioned herein refers to 20 

(a) an operation of providing notches as deep as th e thickness 

of the semiconductor substrate to the semiconductor  substrate to 

divide the semiconductor substrate and obtain a plu rality of divided 

semiconductor chips (hereinafter, also referred to as “full-cut 

dicing”) or 25 

(b) an operation of providing modified regions whic h are not 

deep enough to cut the semiconductor substrate to t he semiconductor 
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substrate by radiating laser light to obtain a plur ality of 

semiconductor chips (hereinafter, also referred to as “stealth 

dicing”). 

The dicing can be carried out using a dicing blade (dicing saw), 

laser light, or the like. 5 

[0085] 

In a case where the dicing is the full-cut dicing, the 

semiconductor substrate is divided into a plurality  of semiconductor 

chips by the dicing. 

On the other hand, in a case where the dicing is th e stealth 10 

dicing, the semiconductor substrate is not divided into a plurality 

of semiconductor chips by the dicing alone, and the  semiconductor 

substrate is divided by the expansion of the adhesi ve laminate film 

50 after the dicing, whereby a plurality of divided  semiconductor 

chips is obtained. 15 

Meanwhile, both the plurality of divided semiconduc tor chips 

that is obtained by the full-cut dicing and the plu rality of 

to-be-divided semiconductor chips that is obtained by the stealth 

dicing can be considered as the electronic componen ts 70 in the step 

(A). 20 

[0086] 

(Step (B)) 

Next, the characteristics of the electronic compone nts 70 are 

evaluated in a state in which the electronic compon ents are attached 

onto the adhesive resin layer 30. 25 

The characteristic evaluation of the electronic com ponents 70 

is, for example, an operation confirmation test of the electronic 
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components 70 and can be carried out using a probe card 92 having 

a probe terminal 95 as shown in Fig. 2. 

For example, probe terminals 95 connected to a test er are brought 

into contact with terminals 75 of the electronic co mponents 70 through 

the probe card 92.  Therefore, operation power, ope ration test 5 

signals, and the like are traded between the electr onic components 

70 and the tester, and whether or not the operation  characteristics 

of the electronic components 70 are favorable can b e determined. 

[0087] 

In the step (B), the characteristic evaluation of t he electronic 10 

components 70 is preferably carried out in a temper ature environment 

of equal to or lower than 0°C or equal to or higher  than 50°C and 

equal to or lower than 200°C, the characteristic ev aluation of the 

electronic components 70 is more preferably carried  out in a 

temperature environment of equal to or higher than 60°C and equal 15 

to or lower than 180°C, and the characteristic eval uation of the 

electronic components 70 is still more preferably c arried out in a 

temperature environment of equal to or higher than 80°C and equal 

to or lower than 160°C.  In such a case, the deteri oration of 

electronic components 70 having a potential cause f or the generation 20 

of a defect can be accelerated, an initial defect o f the electronic 

components 70 is generated in an early stage, and d efective products 

can be removed.  Therefore, it is possible to obtai n the electronic 

components 70 having excellent reliability with a f avorable yield. 

The above-described temperature environment can be formed by, 25 

for example, putting the structure 100 into a const ant-temperature 

vessel or an oven, or heating the electronic compon ents using a heater 
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provided in the stage 90. 

[0088] 

(Step (C)) 

Next, after the step (B), the heat-resistant resin layer 10 is 

peeled off from the adhesive laminate film 50. 5 

There is a case where the adhesive laminate film 50  is peeled 

off by hands; however, in general, the adhesive lam inate film can 

be peeled off using a device called an automatic pe eling machine. 

[0089] 

(Step (D)) 10 

Next, after the step (C), the electronic components  70 are picked 

up from the adhesive resin layer 30. 

By this pick-up, the electronic components 70 are p eeled off 

from the adhesive laminate film 50. 

The electronic components 70 can be picked up using  a well-known 15 

method. 

[0090] 

In the step (D), the electronic components 70 are p referably 

picked up from the adhesive resin layer 30 in a sta te in which the 

intervals between the adjacent electronic component s 70 are expanded 20 

by extending regions to which the electronic compon ents 70 are 

attached in the adhesive resin layer 30 in the in-p lane direction 

of the film. 

In such a case, the intervals between the adjacent electronic 

components 70 are expanded, and thus it becomes eas y to pick up the 25 

electronic components 70 from the adhesive resin la yer 30.  

Furthermore, the adhesive force between the electro nic components 
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70 and the adhesive resin layer 30 is weakened by s hear stress between 

the electronic components 70 and the adhesive resin  layer 30 that 

is generated by the extension of the adhesive resin  layer 30 in the 

in-plane direction, and thus it becomes easy to pic k up the electronic 

components 70 from the adhesive resin layer 30. 5 

[0091] 

(Step (E)) 

The method for manufacturing an electronic device a ccording to 

the present embodiment may further include a step ( E) of weakening 

the adhesive force of the adhesive resin layer 30 t o the electronic 10 

components 70 by irradiating the adhesive resin lay er 30 with 

radioactive rays and crosslinking the adhesive resi n layer 30 before 

the step (D). 

When the step (E) is carried out, it is possible to  easily pick 

up the electronic components 70 from the adhesive r esin layer 30.  15 

In addition, it is possible to suppress the surface  of the electronic 

components 70 being contaminated by an adhesive com ponent that 

configures the adhesive resin layer 30. 

Radioactive rays are radiated to, for example, a su rface 

opposite to the adhesive resin layer 30-side surfac e of the adhesive 20 

laminate film 50. 

In a case where ultraviolet rays are used as the ra dioactive 

rays, a radiation dose of ultraviolet rays that are  radiated to the 

adhesive laminate film 50 is preferably equal to or  more than 100 

mJ/cm2 and more preferably equal to or more than 350 mJ/c m2. 25 

When the radiation dose of ultraviolet rays is equa l to or more 

than the above-described lower limit value, it is p ossible to 
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sufficiently weaken the adhesive force of the adhes ive resin layer 

30, and consequently, it is possible to further sup press the 

generation of adhesive deposits on the surfaces of the electronic 

components 70. 

In addition, the upper limit of the radiation dose of ultraviolet 5 

rays that are radiated to the adhesive laminate fil m 50 is not 

particularly limited, but is, for example, preferab ly equal to or 

less than 1,500 mJ/cm 2 and more preferably equal to or less than 1,200 

mJ/cm2 from the viewpoint of productivity. 

Ultraviolet rays can be radiated using, for example , a 10 

high-pressure mercury lamp or an LED. 

The step (E) may be carried out before the step (B)  or the step 

(C) and may be carried out after the step (C), but is preferably carried 

out before the step (B), between the step (B) and t he step (C), or 

between the step (C) and the step (D) and more pref erably carried 15 

out before the step (B). 

[0092] 

(Other steps) 

The method for manufacturing an electronic device a ccording to 

the present embodiment may have steps other than th e above-described 20 

steps.  As the other steps, it is possible to use s teps that are well 

known for methods for manufacturing an electronic c omponent. 

[0093] 

For example, after the step (D), an arbitrary step that is 

generally carried out in a step of manufacturing an  electronic 25 

component such as a step of mounting the electronic  components 70 

such as the obtained semiconductor chips on a circu it substrate, a 
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wire bonding step, a sealing step, or the like may be further carried 

out. 

[0094] 

In addition, in a case where a semiconductor substr ate having 

a circuit surface is used as the electronic compone nt 70, the method 5 

for manufacturing an electronic device may further have, for example, 

a step of forming an electrode on the circuit-forme d surface of the 

semiconductor substrate using an ordinarily-used me thod and forming 

a protective film on a non-circuit-formed surface.  A manufacturing 

method provided with the step in which the formatio n of an electrode 10 

and resin sealing are carried out is also referred to as a wafer level 

package (WLP). 

In addition, the method for manufacturing an electr onic device 

may further have a step of forming a rewiring layer  on the circuit 

surface of the electronic component.  An electronic  device that is 15 

obtained by forming a rewiring layer in a range tha t is wider than 

the area of the semiconductor chips is also referre d to as a fan-out 

package. 

[0095] 

Hitherto, the embodiment of the present invention h as been 20 

described, but this is an example of the present in vention, and it 

is also possible to employ a variety of configurati ons other than 

what has been described above. 

[0096] 

Meanwhile, the present invention is not limited to the 25 

above-described embodiment, and the present inventi on can be modified, 

improved, and the like as long as the object of the  present invention 
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can be achieved. 

[0097] 

Hereinafter, the present invention will be specific ally 

described using examples, but the present invention  is not limited 

thereto. 5 

[0098] 

The detail of materials that are used to produce ad hesive 

laminate films is as described below. 

[0099] 

<Heat-resistant resin layer> 10 

Heat-resistant resin layer 1: Polyethylene terephth alate (PET) 

film (manufactured by Unitika Ltd., trade name: EMB LET (registered 

trademark) S-50, melting point: 260°C, decompositio n temperature: 

approximately 400°C, thickness: 50 µm) 

[0100] 15 

<Flexible resin for forming flexible resin layer> 

Flexible resin 1: Polyester-based elastomer (manufa ctured by 

Du Pont-Toray Co., Ltd., trade name: HYTREL (regist ered trademark) 

4767N, melting point: 200°C) 

[0101] 20 

<Adhesive for forming adhesive resin layer> 

(Adhesive 1 (ultraviolet-curable acrylic adhesive))  

Ethyl acrylate (48 parts by weight), 2-ethylhexyl a crylate (27 

parts by mass), methyl acrylate (20 parts by weight ), glycidyl 

methacrylate (5 parts by mass), and, as a polymeriz ation initiator, 25 

benzoyl peroxide (0.5 parts by weight) were mixed t ogether.  This 

mixture was added dropwise to a nitrogen-substitute d flask including 
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toluene (65 parts by weight) and ethyl acetate (50 parts by weight) 

at 80°C for five hours under stirring and further s tirred for five 

hours to react the components.  After the end of th e reaction, the 

solution was cooled, xylene (25 parts by weight), a crylic acid (2.5 

parts by weight), and tetradecylbenzylammonium chlo ride (1.5 parts 5 

by weight) were added thereto, and the components w ere reacted at 

80°C for 10 hours while the air is blown into the f lask, thereby 

obtaining a solution of an acrylic acid ester copol ymer to which a 

photopolymerizable carbon-carbon double bond was in troduced. 

[0102] 10 

To this solution, benzoin (7 parts by weight) as an  ultraviolet 

polymerization initiator, an isocyanate-based cross linking agent 

(manufactured by Mitsui Chemicals, Inc., trade name : OLESTER P49-75S) 

(2 parts by weight), and dipentaerythritol hexacryl ate (manufactured 

by Toagosei Company, Limited., trade name: ARONIX M -400) (15 parts 15 

by weight) were added (with respect to 100 parts by  weight of the 

copolymer (solid content)), thereby obtaining an ad hesive 1 

(ultraviolet-curable acrylic adhesive). 

[0103] 

<Adhesive for forming adhesive layer> 20 

(Adhesive resin solution 1) 

4,4’-azobis-4-cyanovaleric acid (manufactured by Ot suka 

Chemical Co., Ltd., trade name: ACVA) (0.5 parts by  mass) as a 

polymerization initiator, n-butyl acrylate (74.3 pa rts by mass) and 

methyl methacrylate (13.7 parts by mass) as monomer s (A), 25 

2-hydroxyethyl methacrylate (9 parts by mass) as a monomer (B), a 

surfactant obtained by introducing a polymerizable 1-propenyl group 



 54

into a benzene ring of an ammonium salt of a sulfur ic acid ester of 

polyoxyethylene nonylphenyl ether (manufactured by DKS Co., Ltd.; 

trade name: AQUARON HS-1025) (3 parts by mass) as a  polymerizable 

surfactant were respectively injected into deionize d pure water, and 

emulsion polymerization was carried out under stirr ing at 70°C to 5 

72°C for eight hours, thereby obtaining an acrylic resin emulsion.  

The acrylic resin emulsion was neutralized (pH=7.0)  with ammonia 

water, thereby obtaining an adhesive resin solution  1 having a solid 

content concentration of 42.5%. 

[0104] 10 

(Adhesive resin solution 2) 

Ammonium persulfate (0.5 parts by mass) as a polyme rization 

initiator, 2-ethylhexyl acrylate (63 parts by mass) , n-butyl acrylate 

(21 parts by mass), and methyl methacrylate (9 part s by mass) as the 

monomers (A), 2-hydroxyethyl methacrylate (3 parts by mass) as the 15 

monomer (B), polytetramethylene glycol diacrylate ( manufactured by 

NOF Corporation, trade name; ADT-250) (1 part by ma ss), and the 

surfactant obtained by introducing a polymerizable 1-propenyl group 

into a benzene ring of an ammonium salt of a sulfur ic acid ester of 

polyoxyethylene nonylphenyl ether (manufactured by DKS Co., Ltd.; 20 

trade name: AQUARON HS-1025) (2 parts by mass) as a  polymerizable 

surfactant were respectively injected into deionize d pure water, and 

emulsion polymerization was carried out under stirr ing at 70°C to 

72°C for eight hours, thereby obtaining an acrylic resin emulsion.  

The acrylic resin emulsion was neutralized (pH=7.0)  with ammonia 25 

water, thereby obtaining an adhesive resin solution  2 having a solid 

content concentration of 56.5%. 
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[0105] 

(Adhesive coating fluid 1) 

The adhesive resin solution 1 (57.4 parts by mass),  the adhesive 

resin solution 2 (42.6 parts by mass), dimethyletha nolamine (0.4 

parts by mass), and an epoxy-based compound (manufa ctured by Nagase 5 

ChemteX Corporation, Ex-1610) (9.3 parts by mass) t hat was a 

crosslinking agent were respectively mixed together , thereby 

obtaining an adhesive coating fluid 1. 

[0106] 

(Adhesive coating fluid 2) 10 

The adhesive resin solution 1 (100 parts by mass), polypropylene 

glycol (10.0 parts by mass), and an aziridine-based  compound 

(manufactured by Nippon Shokubai Co., Ltd., CEHMITI TE Pz-33) (1.7 

parts by mass) that was a crosslinking agent were r espectively mixed 

together, thereby obtaining an adhesive coating flu id 2. 15 

[0107] 

[Example 1] 

The adhesive coating fluid 1 was applied and then d ried on the 

heat-resistant resin layer 1, thereby forming a 20 µm-thick adhesive 

layer.  Next, a film configured of the flexible res in 1 (thickness: 20 

110 µm, elastic modulus: 55 MPa (based on JIS K7161 and measured under 

conditions of a sample width of 10 mm, an inter-chu ck distance of 

30 mm, and a tensile rate of 300 mm/minute)) that s erved as a flexible 

resin layer was laminated on the adhesive layer. 

Next, the coating fluid of the adhesive 1 was appli ed and then 25 

dried on the flexible resin layer of the obtained f ilm to form a 20 

µm-thick adhesive resin layer, thereby obtaining an adhesive laminate 
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film. 

The following evaluations were carried out on the o btained 

adhesive laminate film.  The obtained results are s hown in Table 1. 

[0108] 

[Example 2] 5 

An adhesive laminate film was obtained in the same manner as 

in Example 1 except for the fact that the thickness  of the adhesive 

layer was changed to 10 µm. 

The following evaluations were carried out on the o btained 

adhesive laminate film.  The obtained results are s hown in Table 1. 10 

[0109] 

[Comparative Example 1] 

An adhesive laminate film was obtained in the same manner as 

in Example 1 except for the fact that no adhesive l ayer was formed 

on the heat-resistant resin layer 1. 15 

The following evaluations were carried out on the o btained 

adhesive laminate film.  The obtained results are s hown in Table 1. 

[0110] 

[Comparative Example 2] 

An adhesive laminate film was obtained in the same manner as 20 

in Example 1 except for the fact that the adhesive coating fluid 2 

was used instead of the adhesive coating fluid 1. 

The following evaluations were carried out on the o btained 

adhesive laminate film.  The obtained results are s hown in Table 1. 

[0111] 25 

<Evaluation> 

(1) Measurement of peel strength P 0 and peel strength P 1 between 
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heat-resistant resin layer and flexible resin layer  

The peel strength P 0 and the peel strength P 1 between the 

heat-resistant resin layer and the flexible resin l ayer were measured 

using the following method on the basis of JIS Z023 7. 

First, the adhesive laminate film was attached to a  silicon wafer 5 

(manufactured by SUMCO Corporation, trade name: SIL ICON MIRRO WAFER, 

thickness: 760 µm) so that the adhesive resin layer came into conta ct 

with the silicon wafer.  Next, the heat-resistant r esin layer was 

peeled off from the flexible resin layer using a te nsile tester 

(manufactured by Toyo Seiki Co., Ltd., trade name: STROGRAPH) in a 10 

180-degree direction under conditions of 25°C and a  tensile rate of 

300 mm/minute, the strength (N/25 mm) at this time was measured twice, 

and the average value was regarded as the peel stre ngth P 0. 

In addition, the adhesive laminate film was thermal ly treated 

on a hot plate at 160°C for four hours, and then th e peel strength 15 

P1 between the heat-resistant resin layer and the fle xible resin layer 

in the adhesive laminate film was measured using th e same method as 

the method for measuring the peel strength P 0.  At this time, the 

heat-resistant resin layer side was placed on the h ot plate. 

[0112] 20 

(2) Property of picking up electronic components 

A plurality of electronic components (silicon chips ) was 

disposed on the adhesive layer of the adhesive lami nate film, thereby 

obtaining a structure. 

Next, the obtained structure was thermally treated on a hot plate 25 

at 160°C for four hours, and then the heat-resistan t resin layer was 

peeled off from the flexible resin layer.  At this time, the 
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heat-resistant resin layer side was placed on the h ot plate. 

Next, the property of picking up the electronic com ponents was 

evaluated using the following standards. 

O: The heat-resistant resin layer could be favorabl y peeled off 

from the flexible resin layer, the positional devia tion of the silicon 5 

chips or the deformation of the adhesive resin laye r and the flexible 

resin layer did not occur, and the silicon chips co uld be accurately 

picked up afterwards. 

X: The heat-resistant resin layer could be peeled o ff from the 

flexible resin layer, but the peeling was not easy,  the positional 10 

deviation of the silicon chips or the deformation o f the adhesive 

resin layer and the flexible resin layer occurred d uring the peeling, 

and the silicon chips could not be accurately picke d up afterwards. 

XX: The heat-resistant resin layer and the flexible  resin layer 

were strongly adhered to each other, and it was not  possible to peel 15 

off the heat-resistant resin layer from the flexibl e resin layer 

[0113] 

[Table 1] 

 Example 1 Example 2 

Comparative 

Example 1 

Comparative 

Example 2 

Peel 

strength 

P0 [N/25 mm] 0.083 0.073 Not measureable  0.093 

P1 [N/25 mm] 0.29 0.24 Not measureable  1.9 

Evaluation 

results 

Property of picking up 

electronic components 

O O XX X 

[0114] 

In the adhesive laminate films of Examples 1 and 2 in which the 20 

peel strength P 0 was equal to or more than 0.01 N/25 mm and equal 
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to or less than 2.0 N/25 mm and the peel strength P 1 was equal to 

or more than 0.05 N/25 mm and equal to or less than  1.5 N/25 mm, even 

after the adhesive laminate films were thermally tr eated on the hot 

plate at 160°C for four hours, the heat-resistant r esin layer could 

be favorably peeled off from the flexible resin lay er, the positional 5 

deviation of the silicon chips or the deformation o f the adhesive 

resin layer and the flexible resin layer did not oc cur, and the silicon 

chips could be accurately picked up afterwards.  Th at is, it is 

possible to understand that, according to the adhes ive laminate film 

50 according to the present embodiment, it is possi ble to simplify 10 

a characteristic evaluation step of electronic comp onents and 

accurately pick up the electronic components. 

In contrast, the adhesive laminate films of Compara tive Examples 

1 and 2 were poor in terms of the property of picki ng up electronic 

components. 15 

That is, it is possible to understand that, in the adhesive 

laminate films of Comparative Examples 1 and 2, it is not possible 

to satisfy both the simplification of a characteris tic evaluation 

step of electronic components and a property of pic king up electronic 

components. 20 

[0115] 

Priority is claimed on Japanese Patent Application No. 

2016-229118, filed on November 25, 2016, the conten t of which is 

incorporated herein by reference. 
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CLAIMS 

 

1.  An adhesive laminate film comprising: 

a heat-resistant resin layer; 

a flexible resin layer; and 5 

an adhesive resin layer in this order, 

wherein a peel strength P 0 between the heat-resistant resin layer 

and the flexible resin layer, which is based on JIS  Z0237 and measured 

using a method described below, is equal to or more  than 0.01 N/25 

mm and equal to or less than 2.0 N/25 mm, and a pee l strength P 1 between 10 

the heat-resistant resin layer and the flexible res in layer after 

a thermal treatment of the adhesive laminate film a t 160°C for four 

hours is equal to or more than 0.05 N/25 mm and equ al to or less than 

1.5 N/25 mm, 

(method for measuring peel strength) 15 

the adhesive laminate film is attached to a silicon  wafer so 

that the adhesive resin layer comes into contact wi th the silicon 

wafer, next, the heat-resistant resin layer is peel ed off from the 

flexible resin layer using a tensile tester in a 18 0-degree direction 

under conditions of 25°C and a tensile rate of 300 mm/minute, a 20 

strength (N/25 mm) at this time is measured twice, and an average 

value is regarded as the peel strength. 

 

2.  The adhesive laminate film according to Claim 1 , 

wherein a tensile elastic modulus (E’) of the flexi ble resin 25 

layer at 160°C, which is based on JIS K7161 and mea sured under 

conditions of a sample width of 10 mm, an inter-chu ck distance of 
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30 mm, and a tensile rate of 300 mm/minute, is equa l to or more than 

1 MPa and equal to or less than 300 MPa. 

 

3.  The adhesive laminate film according to Claim 1  or 2, 

wherein a melting point of the heat-resistant resin  layer is 5 

equal to or higher than 200°C or the heat-resistant  resin layer has 

no melting point. 

 

4.  The adhesive laminate film according to any one  of Claims 1 to 

3, 10 

wherein a melting point of the flexible resin layer  is equal 

to or higher than 100°C and equal to or lower than 250°C. 

 

5.  The adhesive laminate film according to any one  of Claims 1 to 

4, 15 

wherein a heat-resistant resin that configures the 

heat-resistant resin layer includes one or more sel ected from the 

group consisting of a polyimide, a polyamide, and a  polyester. 

 

6.  The adhesive laminate film according to any one  of Claims 1 to 20 

5, 

wherein a flexible resin that configures the flexib le resin 

layer includes one or more selected from the group consisting of a 

polyester-based elastomer, a polyamide-based elasto mer, a 

polyimide-based elastomer, and a polybutylene terep hthalate. 25 

 

7.  The adhesive laminate film according to any one  of Claims 1 to 
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6, further comprising: 

an adhesive layer between the heat-resistant resin layer and 

the flexible resin layer. 

 

8.  The adhesive laminate film according to Claim 7 , 5 

wherein the adhesive layer includes a (meth)acrylic  adhesive. 

 

9.  The adhesive laminate film according to Claim 8 , 

wherein the (meth)acrylic adhesive includes a (meth )acrylic 

adhesive resin and a crosslinking agent, and 10 

a content of the crosslinking agent in the (meth)ac rylic 

adhesive is equal to or more than 5 parts by mass w ith respect to 

100 parts by mass of the (meth)acrylic adhesive res in. 

 

10.  The adhesive laminate film according to Claim 9, 15 

wherein the crosslinking agent includes one or more  selected 

from an epoxy-based compound, an isocyanate-based c ompound, and an 

aziridine-based compound. 

 

11.  The adhesive laminate film according to Claim 9 or 10, 20 

wherein the (meth)acrylic adhesive resin that is in cluded in 

the (meth)acrylic adhesive includes a polyfunctiona l monomer-derived 

configurational unit having equal to or more than t wo carbon-carbon 

double bonds in a molecule. 

 25 

12.  The adhesive laminate film according to any on e of Claims 1 to 

11, 
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wherein an adhesive that configures the adhesive re sin layer 

includes one or more selected from a (meth)acrylic adhesive, a 

silicone-based adhesive, an urethane-based adhesive , an olefin-based 

adhesive, and a styrene-based adhesive. 

 5 

13.  The adhesive laminate film according to any on e of Claims 1 to 

12, 

wherein a total light transmittance of the adhesive  laminate 

film is equal to or more than 80%. 

 10 

14.  The adhesive laminate film according to any on e of Claims 1 to 

13, 

wherein the adhesive laminate film is a dicing tape . 

 

15.  The adhesive laminate film according to any on e of Claims 1 to 15 

14, 

wherein the adhesive laminate film is used as an ad hesive 

laminate film in a method for manufacturing an elec tronic device, 

the method including 

a step (A) of preparing a structure including the a dhesive 20 

laminate film having a heat-resistant resin layer, a flexible resin 

layer, and an adhesive resin layer in this order an d one or more 

electronic components attached onto the adhesive re sin layer, 

a step (B) of evaluating characteristics of the ele ctronic 

components in a state of being attached onto the ad hesive resin layer, 25 

a step (C) of peeling the heat-resistant resin laye r from the 

adhesive laminate film after the step (B), and 
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a step (D) of picking up the electronic components from the 

adhesive resin layer after the step (C). 

 

16.  A method for manufacturing an electronic devic e, comprising: 

a step (A) of preparing a structure including an ad hesive 5 

laminate film having a heat-resistant resin layer, a flexible resin 

layer, and an adhesive resin layer in this order an d one or more 

electronic components attached onto the adhesive re sin layer, 

a step (B) of evaluating characteristics of the ele ctronic 

components in a state of being attached onto the ad hesive resin layer, 10 

a step (C) of peeling the heat-resistant resin laye r from the 

adhesive laminate film after the step (B), and 

a step (D) of picking up the electronic components from the 

adhesive resin layer after the step (C), 

wherein the adhesive laminate film according to any  one of Claims 15 

1 to 15 is used as the adhesive laminate film. 

 

17.  The method for manufacturing an electronic dev ice according to 

Claim 16, 

wherein, in the step (B), the characteristics of th e electronic 20 

components are evaluated in a temperature environme nt of equal to 

or lower than 0°C or equal to or higher than 50°C a nd equal to or 

lower than 200°C. 

 

18.  The method for manufacturing an electronic dev ice according to 25 

Claim 16 or 17, 

wherein, in the step (D), the electronic components  are picked 
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up in a state in which intervals between the electr onic components 

adjacent to each other are expanded by extending re gions to which 

the electronic components are attached in the adhes ive resin layer 

in an in-plane direction of the film. 


