
THERMOSETTING RESIN SHEET AND METHOD FOR MANUFACTURING 

ELECTRONIC COMPONENT PACKAGE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] 

The present invention relates to a thermosetting resin 

sheet and a method for manufacturing an electronic 

component package. 

Description of the Related Art 

[0002] 

In fabricating an electronic component package, a 

procedure is representatively adopted in which an 

electronic component fixed to a substrate, a temporary 

fixing material, or the like is sealed with a sealing resin, 

and the sealed product is diced in accordance with the 

needs so as to obtain packages of individual electronic 

components. In recent years, for the purpose of reducing 

costs, a technique of fabricating an electronic component 

package by fabricating electronic components from a wafer 

and sealing them in a state as they are, a technique of 

obtaining sealed packages by sealing a plurality of 

electronic components in a wafer form, a technique of 

sealing an electronic component having a large area and 
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thereafter forming individual pieces by dicing, and the 

like have been developed. As resin sealing in such a wafer 

sealing process using a sealed product having a wafer form, 

a technique of carrying out the resin sealing by potting or 

the like with a liquid thermosetting resin composition has 

been proposed (Japanese Patent No. 4403631). 

[0004] 

From now on, in a wafer sealing process as described 

above, it seems that the area of the sealed product having 

a wafer form increases more and more for the purpose of 

reducing costs. However, in a case in which collective 

sealing is carried out in a large area using a liquid resin, 

there is a fear that the resin may be fluidized to cause 

variation in the resin composition at the time of molding 

due to its resin characteristics, thereby failing to 

fabricate a semiconductor device having a stable quality. 

SUMMARY OF THE INVENTION 

[0005] 

An object of the present invention is to provide a 

thermosetting resin sheet in which variation in the resin 

composition does not occur even at the time of resin 

sealing in a large area and with which an electronic 

component package having a high quality can be stably 

fabricated, as well as a method for manufacturing an 
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electronic component package using this. 

[0006] 

As a result of eager studies, the present inventors 

have found out that the aforementioned problems can be 

solved by adopting a specific thermosetting resin sheet, 

thereby completing the present invention. 

[0007] 

That is, the present invention relates to a 

thermosetting resin sheet containing an inorganic filler 

and being in a B-stage state with a projected area of 31400 

mm2 or more as viewed in a plan view. 

[0008] 

Because the thermosetting resin sheet is made to have 

2 a projected area of 31400 mm or more as viewed in a plan 

view, resin sealing of an electronic component having a 

large area (for example, an 8-inch wafer or the like) can 

be easily carried out, and also collective resin sealing of 

a plurality of electronic components in a wafer form of a 

large area can be carried out. In addition, because the 

thermosetting resin sheet is in a B-stage state, the resin 

is not fluidized at the time of resin sealing though the 

resin is softened to a certain extent. As a result of this, 

variation in the resin composition represented by uneven 

distribution of the inorganic filler can be suppressed, so 

that an electronic component package having a stable 
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quality can be fabricated. Further, because the 

thermosetting resin sheet is in a B-stage state, the 

handling property is good, so that the resin sealing can be 

carried out by a simple pressing process without using, for 

example, a special mold, a spacer, or the like at the time 

of resin sealing. 

[0009] 

Here, in the present specification, the "B-stage" 

refers to an intermediate cured state of a thermosetting 

resin in accordance with the definition of JIS K6800, and 

refers to a state in which the resin is softened when 

heated and is swollen when being in contact with a certain 

kind of a solvent, but the resin is not completely melted 

or dissolved. 

[0010] 

In the thermosetting resin sheet, an elastic modulus 

3 before heat curing is preferably 1.5 x 10 Pa or more and 3 

x 10 Pa or less in a temperature range of 90°C to 130°C. 

By setting the elastic modulus before heat curing to be 

within the above range, the resin can be sufficiently 

softened to conform to the shape of an electronic component 

or an adherend even when the shape is complex, while 

preventing fluidization of the resin, so that an electronic 

component package having a high quality can be fabricated 

more efficiently. Here, the procedure of measuring the 
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elastic modulus of the thermosetting resin sheet before 

heat curing is as described in the Examples. 

[0011] 

In the thermosetting resin sheet, an average particle 

size of the inorganic filler is preferably 54 (im or less. 

By this, the dispersion state of the inorganic filler can 

be maintained well even when the resin is softened at the 

time of resin sealing, so that variation in the resin 

composition can be suppressed. 

[0012] 

In the thermosetting resin sheet, a content of the 

inorganic filler is preferably 70 wt% or more and 95 wt% or 

less. By setting the content of the inorganic filler to be 

within the above range, a B-stage state suitable for resin 

sealing in a large area can be conveniently obtained, and 

also a suitable softening property at the time of resin 

sealing can be obtained. 

[0013] 

The thermosetting resin sheet preferably contains an 

elastomer, an epoxy resin, and a phenolic resin. By this, 

a good handling property and softening property before 

resin sealing as well as a high reliability after resin 

sealing (after heat curing) can be ensured. 

[0014] 

The present invention also includes a thermosetting 

5 



resin sheet wound body formed by winding a long body of the 

thermosetting resin sheet in a roll form. 

[0015] 

Further, the present invention also includes a method 

for manufacturing an electronic component package, 

including: 

a laminating step of laminating the thermosetting 

resin sheet onto one or plural electronic components so as 

to cover the one or plural electronic components; and 

a sealed body forming step of forming a sealed body by 

heat-curing the thermosetting resin sheet, 

wherein a ratio of a projected area of the electronic 

component as viewed in a plan view relative to a projected 

area of the thermosetting resin sheet as viewed in a plan 

view is 50% or more. 

[0016] 

Because a predetermined thermosetting resin sheet is 

used in the manufacturing method, resin sealing of an 

electronic component in a large area can be carried out 

easily and efficiently. In addition, because the ratio of 

the projected area of the electronic component as viewed in 

a plan view relative to the projected area of the 

thermosetting resin sheet as viewed in a plan view (which 

may hereafter simply referred to as "area occupation 

ratio") is set to be 50% or more, the number of processing 
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the electronic components per unit area can be increased, 

so that the electronic component package can be 

manufactured at a higher efficiency and at a lower cost. 

[0017] 

In the manufacturing method, the laminating step is 

preferably carried out by a thermal pressing process. In 

the manufacturing method, the predetermined thermosetting 

resin sheet being in a B-stage state can maintain its shape 

of an initial state to a certain extent without being 

fluidized while being sufficiently softened at the time of 

resin sealing. As a result of this, the thermosetting 

resin sheet can be laminated onto an electronic component 

by a simple thermal pressing process without using a 

special mold or the like for keeping the shape or molding. 

[0018] 

The manufacturing method may further include a dicing 

step of forming an electronic component module by dicing 

the sealed body. Because the sealing process of an 

electronic component in a large area can be carried out, 

the width of product design can be increased. 

[0019] . 

In the manufacturing method, the electronic component 

may be a semiconductor chip or a semiconductor wafer. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0021] 

Fig. 1 is a sectional view schematically showing a 

thermosetting resin sheet according to one embodiment of 

the present invention; 

Fig. 2A is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to one embodiment of the present 

invention; 

Fig. 2B is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to one embodiment of the present 

invention; 

Fig. 2C is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to one embodiment of the present 

invention; 

Fig. 2D is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to one embodiment of the present 

invention; 

Fig. 2E is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to one embodiment of the present 

invention; 

Fig. 3A is a sectional view schematically showing one 
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step of a method for producing an electronic component 

package according to another embodiment of the present 

invention; 

Fig. 3B is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to another embodiment of the present 

invention; 

Fig. 3C is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to another embodiment of the present 

invention; 

Fig. 3D is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to another embodiment of the present 

invention; 

Fig. 3E is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to another embodiment of the present 

invention; 

Fig. 4A is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to still another embodiment of the 

present invention; 

Fig. 4B is a sectional view schematically showing one 

step of a method for producing an electronic component 
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package according to still another embodiment of the 

present invention; 

Fig. 4C is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to still another embodiment of the 

present invention; 

Fig. 4D is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to still another embodiment of the 

present invention; 

Fig. 4E is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to still another embodiment of the 

present invention; 

Fig. 4F is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to still another embodiment of the 

present invention; and 

Fig. 4G is a sectional view schematically showing one 

step of a method for producing an electronic component 

package according to still another embodiment of the 

present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] 
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<First embodiments 

[Thermosetting resin sheet] 

A thermosetting resin sheet according to the present 

embodiment will be described with reference to Fig. 1. Fig. 

1 is a cross-sectional view schematically illustrating a 

thermosetting resin sheet according to one embodiment of 

the present invention. A thermosetting resin sheet 11 

which is in a B-stage state is provided representatively in 

a state of being laminated on a support 11a such as a 

polyethylene terephthalate (PET) film. Here, the support 

11a may be subjected to a releasing treatment in order to 

facilitate peeling-off of the thermosetting resin sheet 11. 

[0022] 

The projected area of the thermosetting resin sheet 11 

2 as viewed in a plan view should be 31400 mm or more, 

2 2 preferably 49063 mm or more, and more preferably 70650 mm 

or more. Here, the upper limit of the projected area as 

viewed in a plan view is not particularly limited, so that 

the upper limit can be suitably set in accordance with the 

2 production line design and may be, for example, 70650 mm 

or less (corresponding to a 12-inch wafer) and may be 

2 125600 mm or less (corresponding to a 16-inch wafer) in 

the future. Of course, a projected area larger than this 

as viewed in a plan view can be suitably adopted as well. 

By setting the projected area of the thermosetting resin 
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sheet 11 as viewed in a plan view to be within the above 

range, the sealing process of an electronic component with 

a high productivity and in a large area can be carried out. 

[0023] 

The shape of the thermosetting resin sheet 11 as 

viewed in a plan view is not particularly limited, so that 

an arbitrary shape having a contour formed by straight 

lines, curved lines, or a combination of them, such as a 

circular shape, an elliptic shape, a race track shape, a 

rectangular shape, a square shape, a rhombic shape, a 

parallelogram shape, or a triangle, a quadrangle, a 

pentagon, or a hexagon having an arbitrary inner angle, can 

be adopted. 

[0024] 

The lower limit of the elastic modulus of the 

thermosetting resin sheet 11 before heat curing is 

3 3 preferably 1.5 x 10 Pa or more, more preferably 1.7 x 10 

3 Pa or more, and still more preferably 2.5 x 10 Pa or more, 

in a temperature range of 90 to 130°C. On the other hand, 

the upper limit of the elastic modulus of the thermosetting 

4 resin sheet 11 before heat curing is preferably 3 x 10 Pa 

4 or less, more preferably 2 x 10 Pa or less, and still more 

4 preferably 1.5 x 10 Pa or less. By setting the elastic 

modulus before heat curing to be within the above range, 

the resin can be sufficiently softened to conform to the 
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shape of an electronic component even when the shape is 

complex, while preventing fluidization of the resin, so 

that an electronic component package having a high quality 

can be fabricated more efficiently. 

[0025] 

A resin composition that forms the thermosetting resin 

sheet is not particularly limited as long as it has 

characteristics described above, and can be used for resin-

sealing of an electronic component such as a semiconductor 

chip, but examples of the preferred resin composition 

include epoxy resin compositions containing components A to 

E shown below. The component C may or may not be added as 

required. 

Component A: epoxy resin 

Component B: phenol resin 

Component C: elastomer 

Component D: organic filler 

Component E: curing accelerator 

[0026] 

(Component A) 

The epoxy resin (component A) is not particularly 

limited. Various kinds of epoxy resins can be used such as, 

for example, a triphenylmethane-type epoxy resin, a cresol 

novolac-type epoxy resin, a biphenyl-type epoxy resin, a 

modified bisphenol A-type epoxy resin, a bisphenol A-type 
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epoxy resin, a bisphenol F-type epoxy resin, a modified 

bisphenol F-type epoxy resin, dicyclopentadiene-type epoxy 

resin, a phenol novolac-type epoxy resin and a phenoxy 

resin. These epoxy resins may be used alone or in 

combination of two or more thereof. 

[0027] 

An epoxy resin which has an epoxy equivalent of 150 to 

250 and a softening point or melting point of 50 to 130°C 

and is solid at ordinary temperature is preferred from the 

viewpoint of securing toughness after curing of the epoxy 

resin and reactivity of the epoxy resin, and particularly a 

triphenylmethane-type epoxy resin, a cresol novolac-type 

epoxy resin and a biphenyl-type epoxy resin are preferred 

from the viewpoint of reliability. 

[0028] 

A modified bisphenol A-type epoxy resin having a 

flexible backbone of an acetal group, a polyoxyalkylene 

group or the like is preferred from the viewpoint of low 

stress, and a modified bisphenol A-type epoxy resin having 

an acetal group can be especially suitably used because it 

is liquid and has good handling characteristics. 

[0029] 

The content of the epoxy resin (component A) is 

preferably set in a range of 1 to 10% by weight based on 

the total amount of the epoxy resin composition. 
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[0030] 

(Component B) 

The phenol resin (component B) is not particularly 

limited as long as it causes a curing reaction with the 

epoxy resin (component A). For example, a phenol novolac 

resin, a phenol aralkyl resin, a biphenyl aralkyl resin, a 

dicyclopentadiene-type phenol resin, a cresol novolac resin, 

a resol resin and the like are used. These phenol resins 

may be used alone or in combination of two or more thereof. 

[0031] 

As the phenol resin, a phenol resin having a hydroxyl 

equivalent of 70 to 250 and a softening point of 50 to 

110°C is preferably used from the viewpoint of reactivity 

with the epoxy resin (component A), and particularly a 

phenol novolac resin can be suitably used because of its 

high curing reactivity. A phenol resin having low 

hygroscopicity, such as a phenol aralkyl resin and a 

biphenyl aralkyl resin, can also be suitably used from the 

viewpoint of reliability. 

[0032] 

The epoxy resin (component A) and the phenol resin 

(component B) are blended in such a ratio that the total 

amount of hydroxyl groups in the phenol resin (component B) 

is preferably 0.7 to 1.5 equivalents, more preferably 0.9 

to 1.2 equivalents, based on 1 equivalent of epoxy groups 
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in the epoxy resin (component A) from the viewpoint of 

curing reactivity. 

[0033] 

(Component C) 

The elastomer (component C) that is used together with 

the epoxy resin (component A) and the phenol resin 

(component B) imparts, to the epoxy resin composition, 

flexibility required for sealing an electronic component 

with the thermosetting resin sheet, and the structure of 

the elastomer is not particularly limited as long as such 

an effect is exhibited. For example, various kinds of 

acryl-based copolymers such as a polyacrylic acid ester, 

styrene acrylate-based copolymers, rubber polymers such as 

butadiene rubber, styrene-butadiene rubber (SBR), ethylene-

vinyl acetate copolymer (EVA), isoprene rubber and 

acrylonitrile rubber can be used. Particularly, an acryl-

based copolymers is preferably used because it is easily 

dispersed in the epoxy resin (component A) and has high 

reactivity with the epoxy resin (A component), so that the 

heat resistance and strength of the thermosetting resin 

sheet obtained can be improved. They may be used alone or 

in combination of two or more thereof. 

[0034] 

The acryl-based copolymer can be synthesized by, for 

example, radical-polymerizing an acrylic monomer mixture 
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prepared at a predetermined mixing ratio using a usual 

method. As a method for radical polymerization, a solution 

polymerization method using an organic solvent as a solvent, 

or suspension polymerization method for performing 

polymerization while dispersing a raw material monomer in 

water is used. Examples of the polymerization initiator 

used at this time include 2,2'-azobisisobutyronitrile, 

2,2'-azobis-(2,4-dimethylvaleronitrile) , 2,2'-azobis-4-

methoxy-2, 4-dimethylvaleronitrile and other azo-based or 

diazo-based polymerization initiators, and peroxide-based 

polymerization initiators such as benzoyl peroxide and 

methyl ethyl ketone peroxide. In the case of suspension 

polymerization, it is desirable to use a dispersant such as, 

for example, polyacrylamide or polyvinyl alcohol. 

[0035] 

The content of the elastomer (component C) is 15 to 

30% by weight based on the total amount of the epoxy resin 

composition. If the content of the elastomer (component C) 

is less than 15% by weight, it becomes difficult to secure 

the plasticity and flexibility of the thermosetting resin 

sheet 11, and further it becomes difficult to perform resin 

sealing while suppressing the warp of the thermosetting 

resin sheet. If conversely the above—described content is 

more than 30% by weight, there is the tendency that the 

melt viscosity of the thermosetting resin sheet 11 is 
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increased to deteriorate the embedding characteristic of an 

electronic component, and the strength and heat resistance 

of a cured body of the thermosetting resin sheet 11 are 

reduced. 

[0036] 

The weight ratio of the elastomer (component C) to the 

epoxy resin (component A) (weight of component C / weight 

of component A) is preferably set in a range of 3 to 4.7. 

This is because if the weight ratio is less than 3, it 

becomes difficult to control the fluidity of the 

thermosetting resin sheet 11, and if the weight ratio is 

more than 4.7, there is the tendency that the tackiness of 

the thermosetting resin sheet 11 to an electronic component 

is deteriorated. 

[0037] 

(Component D) 

The inorganic filler (component D) is not particularly 

limited, various kinds of previously known fillers can be 

used, and examples thereof include powders of quartz glass, 

talc, silica (fused silica, crystalline silica, etc.), 

alumina, aluminum nitride, silicon nitride and boron 

nitride. They may be used alone or in combination of two 

or more thereof. 

[0038] 

Particularly, silica powders are preferably used 
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because the thermal linear expansion coefficient of a cured 

body of the epoxy resin composition is reduced to thereby 

reduce internal stress, and resultantly the warp of the 

thermosetting resin sheet 11 after sealing of an electronic 

component can be suppressed, and among silica powders, a 

fused silica powder is more preferably used. Examples of 

the fused silica powder include a spherical fused silica 

powder and a crushed fused silica powder, but a spherical 

fused silica powder is especially preferably used from the 

viewpoint of fluidity. Particularly, those having an 

average particle diameter of 54 jam or less are preferably 

used, those having an average particle diameter ranging 

from 0.1 to 30 jam are further preferably used, and those 

having an average particle diameter ranging from 0.3 to 15 

jam are especially preferably used. 

[0039] 

The average particle diameter can be derived by making 

a measurement with a laser diffraction scattering grain 

size distribution measuring device using a sample that is 

randomly extracted from a population. 

[0040] 

The content of the inorganic filler (component D) is 

preferably 70 to 95% by weight, more preferably 75 to 92% 

by weight, further preferably 80 to 90% by weight based on 

the total amount of the epoxy resin composition. If the 
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content of the inorganic filler (component D) is less than 

50% by weight, there is the tendency that the warp of the 

thermosetting resin sheet 11 is increased because the 

linear expansion coefficient of a cured body of the epoxy 

resin composition is increased. On the other hand, if the 

above-described content is more than 90% by weight, there 

is the tendency that tackiness with an electronic component 

is reduced because the plasticity and fluidity of the 

thermosetting resin sheet 11 are deteriorated. 

[0041] 

(Component E) 

The curing accelerator (component E) is not 

particularly limited as long as it causes curing of the 

epoxy resin and the phenol resin to proceed, but organic 

phosphorus-based compounds such as triphenylphosphine and 

tetraphenylphosphonium tetraphenylborate, and imidazole-

based compounds are suitably used from the viewpoint of 

curability and keeping quality. These curing accelerators 

may be used alone or in combination with other curing 

accelerators. 

[0042] 

The content of the curing accelerator (component E) is 

preferably 0.1 to 5 parts by weight based on 100 parts by 

weight of the total of the epoxy resin (component A) and 

the phenol resin (component B). 
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[0043] 

(Other components) 

To the epoxy resin composition may be added a flame 

retardant component in addition to the components A to E. 

As the flame retardant component, various kinds of metal 

hydroxides such as, for example, aluminum hydroxide, 

magnesium hydroxide, iron hydroxide, calcium hydroxide, tin 

hydroxide and conjugated metal hydroxides can be used. 

[0044] 

The average particle diameter of the metal hydroxide 

is preferably 1 to 10 jiim, further preferably 2 to 5 jam from 

the viewpoint of securing appropriate fluidity when the 

epoxy resin composition is heated. If the average particle 

diameter of the metal hydroxide is less than 1 p,m, it 

becomes difficult to uniformly disperse the metal hydroxide 

in the epoxy resin composition, and sufficient fluidity may 

not be achieved during heating of the epoxy resin 

composition. If the average particle diameter is more than 

10 p,m, there is the tendency that the flame retardant 

effect is reduced because the surface area per added amount 

of the metal hydroxide (component E) is decreased. 

[0045] 

As the flame retardant component, not only the above-

mentioned metal hydroxides but also a phosphazene compound 

can be used. As the phosphazene compound, for example, 
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SPR-100, SA-100 and SP-100 (each manufactured by Otsuka 

Chemical Co., Ltd.), FP-100 and FP-110 (each manufactured 

by FUSHIMI Pharmaceutical Co., Ltd.) and the like are 

available as commercial products. 

[0046] 

A phosphazene compound represented by the formula (1) 

or (2) is preferred because it exhibits a flame retardant 

effect even in a small amount, and the content of 

phosphorus elements contained in the phosphazene compound 

is preferably 12% by weight or more. 

(1) 

(wherein, n is an integer of 3 to 25, R1 and R2 are the same 

or different, and are each a monovalent organic group 

having a functional group selected from the group 

consisting of an alkoxy group, a phenoxy group, an amino 

group, a hydroxyl group and an allyl group.) 

[Formula 2] 
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_4 R • • •(2) 

(wherein, n and m are each independently an integer of 3 to 

25. R3 and R5 are the same or different, and are each a 

monovalent organic group having a functional group selected 

from the group consisting of an alkoxy group, a phenoxy 

group, an amino group, a hydroxyl group and an allyl group. 

R4 is a divalent organic group having a functional group 

selected from the group consisting of an alkoxy group, a 

phenoxy group, an amino group, a hydroxyl group and an 

allyl group.) 

[0047] 

A cyclic phosphazene oligomer represented by the 

formula (3) is preferably used from the viewpoint of 

stability and suppression of generation of voids. 

[Formula 3] 
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(3) 

(wherein, n is an integer of 3 to 25, and R6 and R7 are the 

same or different, and are each hydrogen, a hydroxyl group, 

an alkyl group, an alkoxy group or a glycidyl group.) 

[0048] 

As the cyclic phosphazene oligomer represented by the 

above formula (3), for example, FP-100 and FP-110 (each 

manufactured by FUSHIMI Pharmaceutical Co., Ltd.) and the 

like are available as commercial products. 

[0049] 

The content of the phosphazene compound is preferably 

10 to 30% by weight based on the total amount of organic 

components including the epoxy resin (component A), the 

phenol resin (component B) and the elastomer (component D) 

and the curing accelerator (component E) and the 

phosphazene compound (other components) which are contained 

in the epoxy resin composition. That is, if the content of 

the phosphazene compound is less than 10% by weight based 

on the total amount of the organic components, there is the 

tendency that the flame retardancy of the thermosetting 
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resin sheet 11 is deteriorated, and followability to the 

unevenness of an adherend (e.g., a substrate on which an 

electronic component is mounted) is deteriorated, leading 

to generation of voids. If the content is more than 30% by 

weight of the total amount of the organic components, there 

is the tendency that tacking easily occurs on the surface 

of the thermosetting resin sheet 11, so that workability is 

deteriorated, e.g., it becomes difficult to perform 

positioning to an adherend. 

[0050] 

The above-mentioned metal hydroxide and phosphazene 

compound can also be used in combination to obtain the 

thermosetting resin sheet 11 which is excellent in flame 

retardancy while retaining flexibility required for sheet 

sealing. By using the metal hydroxide and the phosphazene 

compound in combination, sufficient flame retardancy when 

only the metal hydroxide is used and sufficient flexibility 

when only the phosphazene compound is used can be obtained. 

[0051] 

Among the above-described flame retardants, it is 

desirable to use an organic flame retardant from the 

viewpoint of deformability of a thermosetting resin sheet 

during molding of resin-sealing, followability to the 

unevenness of an electronic component and an adherend, and 

adhesion to the electronic component and the adherend, and 
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particularly a phosphazene-based flame retardant is 

suitably used. 

[0052] 

The epoxy resin composition may appropriately contain 

other additives such as pigments including carbon black as 

necessary in addition to the components described above. 

[0053] 

(Method for preparation of thermosetting resin sheet) 

A method for preparation of a thermosetting resin 

sheet will be described below. First, en epoxy resin 

composition is prepared by mixing the components described 

above. The mixing method is not particularly limited as 

long as the components are uniformly dispersed and mixed. 

Thereafter, for example, a varnish prepared by dissolving 

or dispersing the components in an organic solvent or the 

like is applied and formed into a sheet. Alternatively, a 

kneaded product may be prepared by kneading the blend 

components directly with a kneader or the like, and 

extruded to be formed into a sheet. 

[0054] 

As a specific preparation procedure using a varnish, 

the components A to E and other additives as necessary are 

appropriately mixed in accordance with a usual method, and 

the mixture is uniformly dissolved or dispersed in an 

organic solvent to prepare a varnish. Then, the varnish is 
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applied onto a support of polyester or the like, and dried, 

whereby the thermosetting resin sheet 11 in a B-stage state 

can be obtained. A release sheet such as a polyester film 

may be laminated as necessary for protecting the surface of 

the thermosetting resin sheet. The release sheet is peeled 

off at the time of sealing. 

[0055] 

The organic solvent is not particularly limited, and 

various kinds of previously known organic solvents, for 

example, methyl ethyl ketone, acetone, cyclohexanone, 

dioxane, diethyl ketone, toluene, ethyl acetate and the 

like can be used. They may be used alone or in combination 

of two or more thereof. Normally, it is preferred to use 

the organic solvent in such a manner that the solid 

concentration of the varnish ranges from 30 to 60% by 

weight. 

[0056] 

The thickness of the sheet after drying of the organic 

solvent is not particularly limited, but is normally set to 

preferably 5 to 100 jam, more preferably 20 to 70 {am, from 

the viewpoint of uniformity of the thickness and the amount 

of a residual solvent. 

[0057] 

On the other hand, when kneading is used, components 

including the components A to E and other additives as 
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necessary are mixed using known means such as a mixer, and 

the mixture is then melt-kneaded to prepare a kneaded 

product. The method for performing melt-kneading is not 

particularly limited, and examples thereof include methods 

of performing melt-kneading by a known kneader such as a 

mixing roll, a pressure kneader or an extruder. As the 

above-mentioned kneader, for example, a kneader can be 

suitably used, which includes a kneading screw having, a 

portion where in a part of a shaft direction, the 

protrusion amount of a screw blade from a screw shaft is 

smaller than the protrusion amount of a screw blade from a 

screw shaft in other portions, or a kneading screw having, 

in a part of a shaft direction, no screw blade. In the 

portion where the protrusion amount of a screw blade is 

small or the portion having no screw blade, the shearing 

force and stirring level.are lowered, and consequently the 

compression ratio of a kneaded product is increased, so 

that entrapped air can be removed, thus making it possible 

to suppress generation of pores in the kneaded product 

obtained. 

[0058] 

Kneading conditions are not particularly limited as 

long as the temperature is equal to or higher than the 

softening points of the components described above, and the 

temperature is, for example, 30 to 150°C, and preferably 40 



to 140°C, further preferably 60 to 120°C when considering 

the heat-curability of the epoxy resin, and the time is, 

for example, 1 to 30 minutes, preferably 5 to 15 minutes. 

In this way, a kneaded product can be prepared. 

[0059] 

Through molding the resulting kneaded product by 

extrusion molding, the thermosetting resin sheet 11 in a B-

stage state can be obtained. Specifically, the kneaded 

product after melt-kneading is extrusion-molded while it is 

kept at a high temperature without being cooled, whereby 

the thermosetting resin sheet 11 can be formed. The 

extrusion method for this purpose is not particularly 

limited, and examples thereof include a T die extrusion 

method, a rolling method, a roll kneading method, a co-

extrusion method and a calender molding method. The 

extrusion temperature is not particularly limited as long 

as it is equal to or higher than the softening points of 

the components described above, but the extrusion 

temperature is, for example, 40 to 150°C, preferably 50 to 

140°C, further preferably 70 to 120°C when considering the 

heat curability and moldability of the epoxy resin. In 

this way, the thermosetting resin sheet 11 can be formed. 

[0060] 

The thermosetting resin sheet thus obtained may be 

laminated as necessary so as to have a desired thickness, 
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and used. In other words, the thermosetting resin sheet 

may be used in the form of a monolayer structure, or may be 

used as a laminate formed by laminating the thermosetting 

resin sheet into a multilayer structure having two or more 

layers. 

[0061] 

[Method for producing electronic component package] 

Next, a method for producing an electronic component 

package according to this embodiment, which uses the 

thermosetting resin sheet described above, will be 

described with reference to Figs. 2A to 2E. Figs. 2A to 2E 

are sectional views each schematically showing one step of 

a method for producing an electronic component package 

according to one embodiment of the present invention. In a 

first embodiment, semiconductor chips mounted on a 

substrate is resin-sealed with a thermosetting resin sheet 

to prepare an electronic component package. In this 

embodiment, semiconductor chips are used as an electronic 

component, and a printed wiring substrate is used as an 

adherend, but elements other than those mentioned above may 

be used. For example, a capacitor, a sensor device, a 

light emitting element, a vibration element or the like can 

be used as the electronic component, and a lead frame, a 

tape carrier or the like can be used as the adherend. 

Alternatively, the electronic component may be temporarily 
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fixed on a temporary fixing material, and then resin-sealed 

without using the adherend. Regardless of which of the 

elements is used, a high level of protection of the 

electronic component by resin sealing can be achieved. The 

method for producing an electronic component package 

according to the first embodiment is suitable for 

production of a flip chip-type mounted substrate. 

[0062] 

(Semiconductor chip mounting substrate providing step) 

In a semiconductor chip mounting substrate providing 

step, a printed wiring substrate 12 on which a plurality of 

semiconductor chips 13 are mounted is provided (see Fig. 

2A) . The semiconductor chips 13 can be formed by dicing a 

semiconductor wafer, on which a predetermined circuit is 

formed, into individual pieces by a known method. For 

mounting the semiconductor chips 13 onto the printed wiring 

substrate 12, a known device such as a flip chip bonder or 

a die bonder can be used. The semiconductor chip 13 and 

the printed wiring substrate 12 are electrically connected 

via a projecting electrode 13a such as a bump. An under­

fill material 14 is filled between the semiconductor chip 

13 and the printed wiring substrate 12 for lessening a 

difference in thermal expansion coefficient between the 

former and the latter to prevent occurrence of cracking 

particularly at a connection site. As the under-fill 
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material 14, one that is known may be used. Arrangement of 

the under-fill material 14 may be performed by injecting a 

liquid under-fill material 14 between the semiconductor 

chip 13 and the printed wiring substrate 12 after mounting 

the former on the latter, or performed by providing the 

semiconductor chip 13 or printed wiring substrate 12 with a 

sheet-shaped under-fill material 14, and then connecting 

the semiconductor chip 13 and the printed wiring substrate 

12. 

[0063] 

(Sealing step) 

In a sealing step, the thermosetting resin sheet 11 is 

laminated to the printed wiring substrate 12 so as to cover 

the semiconductor chips 13, and the semiconductor chips 13 

are resin-sealed with the thermosetting resin sheet (see 

Fig. 2B). 

The thermosetting resin sheet 11 serves as a sealing 

resin for protecting the semiconductor chips 13 and 

elements associated therewith from the external environment. 

[0064] 

The method for laminating the thermosetting resin 

sheet 11 is not particularly limited, and examples thereof 

include a method in which a melt-kneaded product of a resin 

composition for forming a thermosetting resin sheet is 

extrusion-molded, and the extrusion-molded product is 
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placed on the printed wiring substrate 12 and pressed to 

perform formation and lamination of the thermosetting resin 

sheet 11 at once, and a method in which a resin composition 

for forming the thermosetting resin sheet 11 is applied 

onto a mold release treatment sheet, the coated film is 

dried to form the thermosetting resin sheet 11, and then 

the thermosetting resin sheet 11 is transferred onto the 

printed wiring substrate 12. 

[0065] 

In this embodiment, by employing the thermosetting 

resin sheet 11, the semiconductor chips 13 can be embedded 

and covered merely by bonding the thermosetting resin sheet 

11 onto the printed wiring substrate 12, so that the 

production efficiency of the semiconductor package can be 

improved. In this case, the thermosetting resin sheet 11 

can be laminated on the printed wiring substrate 12 by a 

known method such as heat pressing or a laminator. For 

heat pressing conditions, the temperature is, for example, 

40 to 120°C, preferably 50 to 100°C, the pressure is, for 

example, 50 to 2500 kPa, preferably 100 to 2000 kPa, and 

the time is, for example, 0.3 to 10 minutes, preferably 0.5 

to 5 minutes. When considering the adhesion and 

followability of the thermosetting resin sheet 11 to the 

semiconductor chips 13 and the printed wiring substrate 12, 

it is preferred to perform pressing preferably under a 
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reduced pressure condition (e.g., 10 to 2000 Pa). 

[0066] 

The ratio of the projected area of the electronic 

component as viewed in a plan view relative to the 

projected area of the thermosetting resin sheet as viewed 

in a plan view may be 50% or more, preferably 80% or more, 

and more preferably 85% or more. By setting the area 

occupation ratio of the electronic component to be within 

the above range, an electronic component package can be 

manufactured at a high productivity and at a low cost. 

Here, the upper limit of the area occupation ratio is 

preferably 100% or less; however, the upper limit may be a 

value lower than that (for example, 98% or less) . As a 

case in which the area occupation ratio is 100%, a mode can 

be exemplified in which a wafer is sealed with a 

thermosetting resin sheet having the same projected area as 

the wafer, as viewed in a plan view, as described in the 

second embodiment. However, the present invention is not 

limited to this case, so that a mode can be exemplified in 

which the electronic component and the thermosetting resin 

sheet have the same projected area as viewed in a plan view. 

[0067] 

(Sealed body forming step) 

In a sealed body forming step, the sealing resin sheet 

is subjected to a heat curing treatment to form a sealed 
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body 15 (see Fig. 2B) . Regarding conditions for the heat 

curing treatment of the sealing resin sheet, the heating 

temperature is preferably 100°C to 200°C, more preferably 

120°C to 180°C, the heating time is preferably 10 minutes to 

180 minutes, more preferably 30 minutes to 120 minutes, and 

a pressure may be applied as necessary. When a pressure is 

applied, a pressure of preferably 0.1 MPa to 10 MPa, more 

preferably 0.5 MPa to 5 MPa can be employed. 

[0068] 

(Grinding step) 

In a grinding step, a ground body 16 is formed by 

grinding the surface of the sealed body 15 (see Fig. 2C). 

At the time of grinding, the semiconductor chips 13 may be 

ground together with the sealing resin sheet 11 as shown in 

Fig. 2C, or only the sealing resin sheet 11 may be ground. 

The grinding may be performed using a known grinder. A 

procedure can be suitably employed in which while rotating 

a grinding bite such as a diamond bite, the sealed body 15 

is fed thereto to grind the surface of the sealed body, so 

that the ground body 16 having a predetermined thickness is 

formed. 

[0069] 

(Bump forming step) 

Then, bumping processing may be performed for forming 

bumps 17 on a surface on the side opposite to the 
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semiconductor chip mounting surface of the printed wiring 

substrate 12 (see Fig. 2D). Bumping processing can be 

performed by a known method such as a solder ball or solder 

plating. The material of the bump is not particularly 

limited, and examples thereof include solders (alloys) such 

as a tin-lead-based metal material, a tin-silver-based 

metal material, a tin-silver-copper-based metal material, a 

tin-zinc-based metal material, and a tin-zinc-bismuth-based 

metal material; a gold-based metal material and a copper-

based metal material. 

[0070] 

(Dicing step) 

Subsequently, dicing of the ground body 16 including 

elements such as the sealing resin sheet 11, the printed 

wiring substrate 12 and the semiconductor chips 13 may be 

performed (see Fig. 2E). Consequently, an electronic 

module 18 can be obtained for each semiconductor chip 13. 

The dicing is normally performed after the ground body 16 

is fixed by a previously known dicing sheet. The 

positioning of cut areas may be performed by image 

recognition using direct illumination or indirect 

illumination. 

[0071] 

In this step, for example, a cutting method called 

full cut, in which cutting is made to a dicing sheet, can 
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be employed. The dicing device used in this step is not 

particularly limited, and one that is previously known can 

be used. 

[0072] 

When expanding of the ground body is performed 

subsequently to the dicing step, the expanding can be 

carried out using a previously known expanding device. The 

expanding device has a doughnut-like outer ring capable of 

depressing downward the dicing sheet via a dicing ring, and 

an inner ring having a diameter smaller than that of the 

outer ring and supporting the dicing sheet. Owing to this 

expanding step, a situation can be prevented in which 

adjacent electronic modules 18 come into contact with each 

other and are thus broken. 

[0073] 

(Substrate mounting process) 

A substrate mounting process of mounting on another 

substrate (not shown) the electronic module 18 obtained as 

described above can be performed as necessary. For 

mounting the electronic module 18 on the substrate, a known 

device such as a flip chip bonder or a die bonder can be 

used. 

[0074] 

<Second embodiment> 

Next, a second embodiment as one embodiment of the 
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present invention will be described. In the first 

embodiment, a production method suitable for production of 

a flip chip-type mounting substrate has been described, but 

in the second embodiment, a production method suitable for 

production of an electronic component package referred to 

as so called a Fan-in-type wafer level package (WLP) is 

described. Figs. 3A to 3E are sectional views each 

schematically showing one step of a method for producing an 

electronic component package according to another 

embodiment of the present invention. 

[0075] 

(Semiconductor wafer providing step) 

A plurality of projecting electrodes 23a may be formed 

on one surface of a semiconductor wafer 29 (see Fig. 3A), 

or projecting electrodes may be formed on both surfaces of 

the semiconductor wafer 29 (not shown). The material of 

the projecting electrode such as a bump or a conductive 

material is not particularly limited, and examples thereof 

include solders (alloys) such as a tin-lead-based metal 

material, a tin-silver-based metal material, a tin-silver-

copper-based metal material, a tin-zinc-based metal 

material, and a tin-zinc-bismuth-based metal material; a 

gold-based metal material and a copper-based metal material. 

The height of the projecting electrode is also determined 

according to an application, and is generally about 20 to 
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200 jLim. 

[0076] 

When projecting electrodes are formed on both surfaces 

of the semiconductor wafer 29, the projecting electrodes on 

both surfaces may or may not be electrically connected to 

each other. Examples of electrical connection between 

projecting electrodes include connection through a via, 

which is called a TSV type. 

[0077] 

(Sealing step) 

In a sealing step, a sealing resin sheet 21 is 

laminated onto the semiconductor wafer 29 so as to cover 

the projecting electrodes 23a, and one surface of the 

semiconductor wafer 29 is resin-sealed with the sealing 

resin sheet (see Fig. 3B). The sealing resin sheet 21 

serves as a sealing resin for protecting the semiconductor 

chips 29 and elements associated therewith from the 

external environment. Conditions similar to those in the 

first embodiment can be employed in a method for laminating 

the sealing resin sheet 21 onto the semiconductor wafer 29. 

[0078] 

(Sealed body forming step) 

In a sealed body forming step, the sealing resin sheet 

21 is subjected to a heat curing treatment to form a sealed 

body 25 (see Fig. 3B). As conditions for the heat curing 
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treatment of the sealing resin sheet 21, conditions similar 

to those in the first embodiment can be employed. 

[0079] 

(Grinding step) 

In a grinding step, a ground body 26 is formed by 

grinding the surface of the sealed body 25 (see Fig. 3C). 

At the time of grinding, grinding is performed so that the 

projecting electrodes 23a are exposed as shown in Fig. 3C. 

The grinding may be performed using a known grinder. 

[0080] 

(Bump forming step) 

Then, bumping processing is performed for forming 

bumps 27 on the exposed projecting electrodes 23a (see Fig. 

3D) . A bump processing method and a material of the bump 

similar to those in the first embodiment can be employed. 

[0081] 

(Dicing step) 

Subsequently, dicing of the ground body 2 6 including 

elements such as the sealing resin sheet 21, the 

semiconductor wafer 29 and the bumps 27 may be performed 

(see Fig. 3E). Consequently, an electronic module 28 can 

be obtained per each semiconductor chip 23. As a dicing 

method, a method similar to that in the first embodiment 

can be employed. 

[0082] 
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(Substrate mounting process) 

A substrate mounting process of mounting on another 

substrate (not shown) the electronic module 28 obtained as 

described above can be performed as necessary. For 

mounting the electronic module 28 on the substrate, a known 

device such as a flip chip bonder or a die bonder can be 

used. 

[0083] 

CThird embodiment> 

A third embodiment as one embodiment of the present 

invention will be described below. Figs. 4A to 4G are 

sectional views each schematically showing one step of a 

method for producing an electronic component package 

according to still another embodiment of the present 

invention. In the first embodiment, semiconductor chips 

mounted on a printed wiring substrate are resin-sealed with 

a sealing resin sheet, but in the third embodiment, 

semiconductor chips are resin-sealed while the 

semiconductor chips are temporarily fixed on a temporary 

fixing material rather than an adherend such as a substrate. 

The third embodiment is suitable for production of an 

electronic component package referred to as so called a 

Fan-out-type wafer level package (WLP). 

[0084] 

[Temporary fixing material providing step] 
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In a temporary fixing material providing step, a 

temporary fixing material 3 in which a thermally expandable 

pressure-sensitive adhesive layer 3a is laminated on a 

support 3b is provided (see Fig. 4A) . A radiation-curable 

pressure-sensitive adhesive layer can be used in place of 

the thermally expandable pressure-sensitive adhesive layer. 

In this embodiment, the temporary fixing material 3 

including the thermally expandable pressure-sensitive 

adhesive layer is described. 

[0085] 

(Thermally expandable pressure-sensitive adhesive layer) 

The thermally expandable pressure-sensitive adhesive 

layer 3a can be formed from a pressure-sensitive adhesive 

composition including a polymer component and a foaming 

agent. As the polymer component (particularly a base 

polymer), an acryl-based polymer (referred to as "acrylic 

polymer A" in some cases) can be suitably used. Examples 

of the acrylic polymer A include those using a 

(meth)acrylic acid ester as a main monomer. Examples of 

the (meth)acrylic acid ester include (meth)acrylic acid 

alkyl esters (e.g., linear or branched alkyl esters with an 

alkyl group having 1 to 30 carbon atoms, particularly 4 to 

18 carbon atoms, such as methyl ester, ethyl ester, propyl 

ester, isopropyl ester, butyl ester, isobutyl ester, sec-

butyl ester, t-butyl ester, pentyl ester, isopentyl ester, 
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hexyl ester, heptyl ester, octyl ester, 2-ethylhexyl ester, 

isooctyl ester, nonyl ester, decyl ester, isodecyl ester, 

undecyl ester, dodecyl ester, tridecyl ester, tetradecyl 

ester, hexadecyl ester, octadecyl ester and eicosyl ester) 

and (meth)acrylic acid cycloalkyl esters (e.g., cyclopentyl 

ester and cyclohexyl ester, etc.). These (meth)acrylic 

acid esters may be used alone or in combination of two or 

more thereof. 

[0086] 

The acrylic polymer A may contain units corresponding 

to other monomer components that can be copolymerized with 

the (meth)acrylic acid ester as necessary for the purpose 

of modifying cohesive strength, heat resistance, cross 

linkage and the like. Examples of the monomer component 

include carboxyl group-containing monomers such as acrylic 

acid, methacrylic acid, itaconic acid, maleic acid, fumaric 

acid, crotonic acid and carboxyethyl acrylate; acid 

anhydride group-containing monomers such as maleic 

anhydride and itaconic anhydride; hydroxyl group-containing 

monomers such as hydroxyethyl (meth)acrylate, hydroxypropyl 

(meth)acrylate and hydroxybutyl (meth)acrylate; (N-

substituted or unsubstituted) amide-based monomers such 

(meth)acrylamide, N,N-dimethyl (meth)acrylamide, N-butyl 

(meth)acrylamide, N-methylol (meth)acrylamide and N-

methylolpropane (meth)acrylamide; vinyl ester-based 
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monomers such as vinyl acetate and vinyl propionate; 

styrene-based monomers such as styrene and a-methylstyrene; 

vinyl ether-based monomers such as vinyl methyl ether and 

vinyl ethyl ether; cyano acrylate-based monomers such as 

acrylonitrile and methacrylonitrile; epoxy group-containing 

acryl-based monomers such as glycidyl acrylate; olefin or 

diene-based monomers such as ethylene, propylene, isoprene, 

butadiene and isobutylene; (substituted or unsubstituted) 

amino group-containing monomers such as aminoethyl 

(meth)acrylate, N,N-dimethylaminoethyl (meth)acrylate and 

t-butylaminoethyl (meth)acrylate; (meth)acrylic acid 

alkoxyalkyl-based monomers such as methoxyethyl 

(meth)acrylate and ethoxyethyl (meth)acrylate; monomers 

having a nitrogen atom-containing ring such as N-

vinylpyrrolidone, N-methylvinylpyrrolidone, N-vinylpyridine, 

N-vinylpiperidone, N-vinylpyrimidine, N-vinylpiperazine, N-

vinylpyrazine, N-vinylpyrrole, N-vinylimidazole, N-

vinyloxazole, N-vinylmorpholine and N-vinylcaprolactam; N-

vinylcarboxylic acid amides; sulfonic acid group-containing 

monomers such as styrenesulfonic acid, allylsulfonic acid, 

(meth)acrylamidepropanesulfonic acid and sulfopropyl 

(meth)acrylate; phosphoric acid group-containing monomers 

such as 2-hydroxyethylacryloyl phosphate; maleimide-based 

monomers such as N-cyclohexylmaleimide, N-

isopropylmaleimide, N-laurylmaleimide and N-
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phenylmaleimide; itaconimide-based monomers such as N-

methylitaconimide, N-ethylitaconimide, N-butylitaconimide, 

N-octylitaconimide, N-2-ethylhexylitaconimide, N-

cyclohexylitaconimide and N-laurylitaconimide; succinimide-

based monomers such as N-

(meth)acryloyloxymethylenesuccinimide, N-(meth)acryloyl-6-

oxyhexamethylenesuccinimide and N-(meth)acryloyl-8-

oxyoctamethylenesuccinimide; glycol-based acryl ester 

monomers such as polyethylene glycol (meth)acrylate and 

polypropylene glycol (meth)acrylate; monomers having an 

oxygen atom-containing heterocyclic ring such as 

tetrahydrofurfuryl (meth)acrylate; acrylic acid ester-based 

monomers containing a fluorine atom such as fluorine-based 

(meth)acrylates; acrylic acid ester-based monomers 

containing a silicon atom such as silicone-based 

(meth)acrylates; and polyfunctional monomers such as 

hexanediol di(meth)acrylate, (poly)ethylene glycol 

di(meth)acrylate, (poly)propylene glycol di(meth)acrylate, 

neopentyl glycol di(meth)acrylate, pentaerythritol 

di(meth)acrylate, trimethylolpropane tri(meth)acrylate, 

pentaerythritol tri(meth)acrylate, dipentaerythritol 

hexa(meth)acrylate, epoxy acrylate, polyester acrylate, 

urethane acrylate, divinylbenzene, butyl di(meth)acrylate 

and hexyl di(meth)acrylate. 

[0087] 
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The acrylic polymer A is obtained by subjecting a 

single monomer or a mixture of two or more monomers to 

polymerization. The polymerization can be performed by any 

method such as solution polymerization (e.g., radical 

polymerization, anionic polymerization, cationic 

polymerization, etc.), emulsion polymerization, mass 

polymerization, suspension polymerization or 

photopolymerization (e.g., ultraviolet polymerization, 

etc.). 

[0088] 

A weight average molecular weight of the acrylic 

polymer A is not particularly limited, but is preferably 

350000 to 1000000, further preferably about 450000 to 

800000. 

[0089] 

For the thermally expandable pressure-sensitive 

adhesive, an external crosslinker can also be appropriately 

used for adjusting adhesive strength. Specific examples of 

the external crosslinking method include a method in which 

so called a crosslinker such as a polyisocyanate compound, 

an epoxy compound, an aziridine or a melamine-based 

crosslinker is added and reacted. When the external 

crosslinker is used, the amount thereof used is 

appropriately determined according to a balance with a base 

polymer to be crosslinked, and a use purpose as a pressure-
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sensitive adhesive. The amount of the external crosslinker 

used is generally 20 parts by weight or less (preferably 

0.1 part by weight to 10 parts by weight) based on 100 

parts by weight of the base polymer. 

[0090] 

The thermally expandable pressure-sensitive adhesive 

layer 3a contains a foaming agent for imparting thermal 

expandability as described above. Accordingly, in a state 

in which a ground body 3 6 containing ground semiconductor 

chips 33 are formed on the thermally expandable pressure-

sensitive adhesive layer 3a of the temporary fixing 

material 3 (see Fig. 4D) , the temporary fixing material 3 

is at least partially heated at any given time to foam 

and/or expand a foaming agent contained in the heated part 

of the thermally expandable pressure-sensitive adhesive 

layer 3a, whereby the thermally expandable pressure-

sensitive adhesive layer 3a is at least partially expanded. 

Due to the at least partial expansion of the thermally 

expandable pressure-sensitive adhesive layer 3a, a 

pressure-sensitive adhesive surface (interface with ground 

body 36) corresponding to the expanded part is deformed 

into an uneven shape, so that the bonding surface between 

the thermally expandable pressure-sensitive adhesive layer 

3a and the ground body 36 is decreased. Consequently 

adhering strength between the former and the latter is 
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reduced, and thus the ground body 36 can be peeled off from 

the temporary fixing material 3. 

[0091] 

(Foaming agent) 

The foaming agent used in the thermally expandable 

pressure-sensitive adhesive layer 3a is not particularly 

limited, and can be appropriately selected from known 

foaming agents. The foaming agent may be used alone or in 

combination of two or more foaming agents. As the foaming 

agent, thermally expandable microspheres can be suitably 

used. 

[0092] 

(Thermally expandable microspheres) 

The thermally expandable microsphere is not 

particularly limited, and can be appropriately selected 

from known thermally expandable microspheres (such as 

various inorganic thermally expandable microspheres and 

organic thermally expandable microspheres). As the 

thermally expandable microspheres, a microcapsulated 

foaming agent can be suitably used because of the easy 

mixing operation or the like. Examples of the thermally 

expandable microspheres include microspheres in which a 

substance that is easily gasified to expand when heated, 

such as isobutane, propane or pentane is included in a 

shell having elasticity. The shell is often formed of a 
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thermally meltable substance or a substance which is 

ruptured by thermal expansion. Examples of the substance 

which forms the shell include a vinylidene chloride-

acrylonitrile copolymer, polyvinyl alcohol, polyvinyl 

butyral, polymethyl methacrylate, polyacrylonitrile, 

polyvinylidene chloride and polysulfone. 

[0093] 

Thermally expandable microspheres can be produced by a 

conventional method, for example a coacervation method, an 

interfacial polymerization method or the like. For 

thermally expandable microspheres, commercial products such 

as, for example, series of trade name "Matsumoto 

Microsphere" (e.g., trade names "Matsumoto Microsphere F30", 

"Matsumoto Microsphere F301D", "Matsumoto Microsphere F50D", 

"Matsumoto Microsphere F501D", "Matsumoto Microsphere 

F80SD" and "Matsumoto Microsphere F80VSD", etc.) 

manufactured by Matsumoto Yushi-Seiyaku Co., Ltd., as well 

as trade names "051DU", "053DU", "551DU", "551-20DU" and 

"551-80DU" manufactured by Expancel Inc. can be used. 

[0094] 

When thermally expandable microspheres are used as a 

foaming agent, the particle diameter (average particle 

diameter) of thermally expandable microspheres can be 

appropriately selected according to the thickness of the 

thermally expandable pressure-sensitive adhesive layer, or 
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the like. The average particle diameter of thermally 

expandable microspheres can be selected within a range of 

100 jam or less (preferably 80 jam or less, further 

preferably 1 jam to 50 jam, especially 1 |am to 30 jam) . 

Adjustment of the particle diameter of thermally expandable 

microspheres may be performed in a process of generation of 

thermally expandable microspheres , or may be performed by 

a method such as classification after generation of 

thermally expandable microspheres. For thermally 

expandable microspheres, it is preferred that particle 

diameters are equalized. 

[0095] 

(Other foaming agents) 

In this embodiment, as the foaming agent, a foaming 

agent other than thermally expandable microspheres can also 

be used. As such a foaming agent, any of various kinds of 

foaming agents such as various inorganic foaming agents and 

organic foaming agents can be selected and used. Typical 

examples of the inorganic foaming agents include ammonium 

carbonate, ammonium hydrogen carbonate, sodium hydrogen 

carbonate, ammonium nitrite, boron sodium hydroxide and 

various kinds of azides. 

[0096] 

Typical examples of the organic foaming agent include 

water; salt chlorofluoroalkane-based compounds such as 
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trichloromonofluoromethane and dichloromonofluoromethane; 

azo-based compounds such as azobisisobutyronitrile, 

azodicarbonamide and barium azodicarboxylate; hydrazine-

based compounds such as para-toluenesulfonyl hydrazide, 

diphenylsulfone-3,3!-disulfonyl hydrazide, 4,4'-

oxybis(benzenesulfonyl hydrazide) and allylbis(sulfonyl 

hydrazide); semicarbazide-based compounds such as p-

toluylenesulfonyl semicarbazide and 4,4'-

oxybis(benzenesulfonyl semicarbazide); triazole-based 

compounds such as 5-morpholyl-l,2,3,4-thiatriazole; and N-

nitroso-based compounds such as N,N'-

dinitrosopentamethylenetetramine and N,N'-dimethyl-N,N1 -

dinitrosoterephthalamide. 

[0097] 

In this embodiment, a foaming agent having proper 

strength such that the foaming agent is not ruptured until 

the volume expansion coefficient is increased by a factor 

of 5 or more, particularly 7 or more, especially 10 or more 

is preferred for efficiently and stably reducing the 

adhering strength of the thermally expandable pressure-

sensitive adhesive layer by heating treatment. 

[0098] 

The blending amount of the foaming agent (thermally 

expandable microspheres, etc.) can be appropriately set 

according to the expansion ratio and a reduction in 
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adhering strength of the thermally expandable pressure-

sensitive adhesive layer, but generally is, for example, 1 

part by weight to 150 parts by weight (preferably 10 parts 

by weight to 130 parts by weight, further preferably 25 

parts by weight to 100 parts by weight) based on 100 parts 

by weight of a base polymer that forms the thermally 

expandable pressure-sensitive adhesive layer. 

[0099] 

In this embodiment, as the foaming agent, a foaming 

agent having a foaming start temperature (thermal expansion 

start temperature) (To) in a range of 80°C to 210°C, 

preferably 90°C to 200°C (more preferably 95°C to 200°C, 

especially preferably 100°C to 170°C) can be used. If the 

foaming start temperature of the foaming agent is lower 

than 80°C, the foaming agent may be foamed by heat 

generated during production or use of the sealed body or 

the ground body, leading to deterioration of handling 

characteristics and productivity. On the other hand, if 

the foaming start temperature of the foaming agent is 

higher than 210°C, excessive heat resistance is required 

for the support of the temporary fixing material or the 

sealing resin, and thus the foaming start temperature of 

higher than 210°C is not preferred in terms of handling 

characteristics, productivity and costs. The foaming start 

temperature (To) of the foaming agent corresponds to the 

52 



foaming start temperature (To) of the thermally expandable 

pressure-sensitive adhesive layer. 

[0100] 

A method for foaming a foaming agent (i.e., method for 

thermally expanding the thermally expandable pressure-

sensitive adhesive layer) can be appropriately selected 

from known methods of foaming under heating and employed. 

[0101] 

In this embodiment, from the viewpoint of a balance 

between proper adhering strength before heating treatment 

and a degree of reduction in adhering strength after 

heating treatment, the thermally expandable pressure-

sensitive adhesive layer has an elastic modulus of 

preferably 5 x 104 Pa to 1 x 106 Pa, further preferably 5 x 

104 Pa to 8 x 105 Pa, especially preferably 5 x 104 Pa to 5 

x 105 Pa at 23°C to 150°C in the form of not containing a 

foaming agent. If the elastic modulus (temperature: 23°C to 

150°C) of the thermally expandable pressure-sensitive 

adhesive layer is less than 5 x 104 Pa in the form of not 

containing a foaming agent, thermal expandability may be 

deteriorated, leading to a degradation in peeling property. 

If the elastic modulus (temperature: 23°C to 150°C) of the 

thermally expandable pressure-sensitive adhesive layer is 

more than 1 x 106 Pa in the form of not containing a 

foaming agent, initial tackiness may be deteriorated. 

53 



[0102] . 

The thermally expandable pressure-sensitive adhesive 

layer in the form of not containing a foaming agent 

corresponds to a pressure-sensitive adhesive layer formed 

of a pressure-sensitive adhesive (not containing a foaming 

agent). Therefore, the elastic modulus of the thermally 

expandable pressure-sensitive adhesive layer in the form of 

not containing a foaming agent can be measured using a 

pressure-sensitive adhesive (not containing a foaming 

agent). The thermally expandable pressure-sensitive 

adhesive layer can be formed from a pressure-sensitive 

adhesive capable of forming a pressure-sensitive adhesive 

layer having an elastic modulus of 5 x 104 Pa to 1 x 106 Pa 

at 23°C to 150°C and a thermally expandable pressure-

sensitive adhesive containing a foaming agent. 

[0103] 

The elastic modulus of the thermally expandable 

pressure-sensitive adhesive layer in the form of not 

containing a foaming agent is defined as a value of shear 

storage modulus G' which is obtained at 23°C and 150°C in 

the following manner. A thermally expandable pressure-

sensitive adhesive layer with no foaming agent added 

thereto (i.e., pressure-sensitive adhesive layer formed of 

a pressure-sensitive adhesive which does not contain a 

foaming agent) (sample) is prepared, and a measurement is 
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made in a sample thickness of about 1.5 mm at a frequency 

of 1 Hz, a temperature elevation rate of 5°C/minute and a 

distortion of 0.1% (23°C) and 0.3% (150°C) in a shear mode 

with a (() 7.9 mm parallel plate tool using a dynamic 

viscoelasticity measuring device "ARES" manufactured by 

Rheometric Inc. 

[0104] 

The elastic modulus of the thermally expandable 

pressure-sensitive adhesive layer can be controlled by 

adjusting the type of a base polymer of a pressure-

sensitive adhesive, a crosslinker, an additive and the like. 

[0105] 

The thickness of the thermally expandable pressure-

sensitive adhesive layer is not particularly limited, and 

can be appropriately selected according to the degree of 

reduction in adhering strength or the like, and is, for 

example, about 5 jam to 300 jam (preferably 20 |um to 150 jam) . 

However, when thermally expandable microspheres are used as 

a foaming agent, the thickness of the thermally expandable 

pressure-sensitive adhesive layer is preferably larger than 

the maximum particle diameter of the contained thermally 

expandable microspheres. If the thickness of the thermally 

expandable pressure-sensitive adhesive layer is too small, 

surface smoothness is impaired due to the unevenness of the 

thermally expandable microspheres, so that tackiness before 
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heating (in an unfoamed state) is reduced. In addition, 

the degree of deformation of the thermally expandable 

pressure-sensitive adhesive layer by heating treatment is 

small, and thus adhering strength is hard to be steadily 

reduced. On the other hand, if the thickness of the 

thermally expandable pressure-sensitive adhesive layer is 

too large, cohesion rapture may easily occurs in the 

thermally expandable pressure-sensitive adhesive layer 

after expansion or foaming by heating treatment, leading to 

generation of an adhesive residue in the ground body 36. 

[0106] 

The thermally expandable pressure-sensitive adhesive 

layer may be of a single layer or of multiple layers. 

[0107] 

In this embodiment, the thermally expandable pressure-

sensitive adhesive layer may contain various kinds of 

additives (e.g., a colorant, a thickener, an extender, a 

filler, a tackifier, a plasticizer, an anti-aging agent, an 

antioxidant, a surfactant, a crosslinker, etc.). 

[0108] 

(Support) 

The support 3b is a thin plate-shaped member which is 

a strength matrix of the temporary fixing material 3. The 

material of the support 3b may be appropriately selected in 

consideration of handling characteristics, heat resistance 
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and the like, and for example, metal materials such as SUS, 

and plastic materials such as polyimide, polyamideimide, 

polyether ether ketone and polyethersulfone can be used. 

Among them, a SUS plate is preferred from the viewpoint of 

heat resistance, strength, reusability and the like. 

[0109] 

The thickness of the support 3b can be appropriately 

selected in consideration of desired strength and handling 

characteristics, and is preferably 100 to 5000 jum, more 

preferably 300 to 2000 pm. 

[0110] 

(Method for formation of temporary fixing material) 

The temporary fixing material 3 is obtained by forming 

the thermally expandable pressure-sensitive adhesive layer 

3a on the support 3b. The thermally expandable pressure-

sensitive adhesive layer can be formed using, for example, 

a conventional method in which a pressure-sensitive 

adhesive, a foaming agent (thermally expandable 

microspheres, etc.), and solvents or other additives, etc. 

as necessary are mixed, and the mixture is formed into a 

sheet-shaped layer. Specifically, for example, the 

thermally expandable pressure-sensitive adhesive layer can 

be formed by a method in which a mixture containing a 

pressure-sensitive adhesive, a foaming agent (thermally 

expandable microspheres, etc.), and solvents or other 
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additives as necessary is applied onto the support 3b; a 

method in which the aforementioned mixture is applied onto 

an appropriate separator (release paper, etc.) to form a 

thermally expandable pressure-sensitive adhesive layer, and 

the thermally expandable pressure-sensitive adhesive layer 

is transferred (displaced) onto the support 3b; or the like. 

[0111] 

(Method for thermally expanding thermally expandable 

pressure-sensitive adhesive layer) 

In this embodiment, the thermally expandable pressure-

sensitive adhesive layer can be thermally expanded by 

heating. For example, the heating treatment method can be 

performed using appropriate heating means such as a hot 

plate, a hot air drier, a near infrared lamp or an air 

drier. The heating temperature during heating treatment 

may be equal to or higher than the foaming start 

temperature (thermal expansion start temperature) of a 

foaming agent (thermally expandable microspheres, etc.) in 

the thermally expandable pressure-sensitive adhesive layer, 

but conditions for heating treatment can be appropriately 

set according to the degree of decrease in bonding area 

associated with the type of a foaming agent (thermally 

expandable microspheres, etc.), and the like; the heat 

resistance of a support and a ground body including 

semiconductor chips, and the like; a heating method (heat 
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capacity, heating means, etc.) and the like. General 

heating conditions include a temperature of 100°C to 250°C 

and a time of 1 second to 90 seconds (hot plate, etc.) or 5 

minutes to 15 minutes (hot air drier, etc.). The heating 

treatment can be appropriately performed according to a use 

purpose. As a heat source during heating treatment, a near 

infrared lamp or heated water can be used in some cases. 

[0112] 

(Intermediate layer) 

In this embodiment, an intermediate layer (not shown) 

may be provided between the thermally expandable pressure-

sensitive adhesive layer 3a and the support 3b for the 

purpose of improving adhesive strength and the peeling 

property after heating. Particularly, as the intermediate 

layer, a rubber-like organic elastic intermediate layer is 

preferably provided. By providing the rubber-like organic 

elastic intermediate layer as described above, the bonding 

area can be increased by allowing the surface of the 

thermally expandable pressure-sensitive adhesive layer 3a 

to satisfactorily follow to the surface shapes of the 

semiconductor chips 33 when the semiconductor chips 33 are 

bonded to the temporary fixing material 3 (see Fig. 4A), 

and the thermally expandable pressure-sensitive adhesive 

layer 3a can be preferentially and uniformly expanded in 

the thickness direction by controlling expansion under 
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heating of the thermally expandable pressure-sensitive 

adhesive layer 3a to a high degree (with good accuracy) 

when the ground body 36 after grinding processing is peeled 

off under heating from the temporary fixing material 3. 

[0113] 

The rubber-like organic elastic intermediate layer can 

be made to exist on one or both of the surfaces of the 

support 3b. 

[0114] 

Preferably the rubber-like organic elastic 

intermediate layer is formed from, for example, natural 

rubber, a synthetic rubber or a synthetic resin having 

rubber elasticity, of which D Shore-D hardness based on 

ASTM D-2240 is 50 or less, especially 40 or less. A 

polymer which is essentially a hard polymer, like polyvinyl 

chloride, can exhibit rubber elasticity when combined with 

a compounding agent such as a plasticizer or a softening 

agent. Such a composition can be used as a constituent 

material of the rubber-like organic elastic intermediate 

layer. 

[0115] 

The rubber-like organic elastic intermediate layer can 

be formed by, for example, a formation method such as a 

method in which a coating solution containing a rubber-like 

organic elastic layer forming material such as the 
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aforementioned natural rubber, synthetic rubber or 

synthetic resin having rubber elasticity is applied onto a 

base material (coating method); a method in which a film 

formed of the rubber-like organic elastic layer forming 

material, or a laminated film, in which a layer formed of 

the rubber-like organic elastic layer forming material is 

formed beforehand on a thermally expandable pressure-

sensitive adhesive layer having one or more layers, is 

bonded to a base material (dry laminate method); or a 

method in which a resin composition containing a 

constituent material of a base material and a resin 

composition containing the rubber-like organic elastic 

layer forming material are co-extruded (co-extrusion 

method). 

[0116] 

The rubber-like organic elastic intermediate layer may 

be formed of an adherable substance having as a main 

component natural rubber, a synthetic rubber or a synthetic 

resin having rubber elasticity, or may be formed of a 

foamed film having such a component as main component, or 

the like. Foaming can be performed by a conventional • 

method, for example a method using mechanical stirring, a 

method using a reaction generation gas, a method using a 

foaming agent, a method for removing a soluble substance, a 

method using a spray, a method for forming a syntactic foam, 
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a sintering method or the like. 

[0117] 

The thickness of the intermediate layer such as a 

rubber-like organic elastic intermediate layer is, for 

example, 5 jam to 300 jam, preferably about 20 jam to 150 jam. 

In a case that the intermediate layer is , for example, a 

rubber-like organic elastic intermediate layer, if the 

thickness of the rubber-like organic elastic intermediate 

layer is too small, the peeling property may be 

deteriorated as a three-dimensional structural change after 

foaming under heating cannot be achieved. 

[0118] 

The intermediate layer such as a rubber-like organic 

elastic intermediate layer may be a single layer, or may 

include two or more layers. 

[0119] 

The intermediate layer may contain various kinds of 

additives (e.g., a colorant, a thickener, an extender, a 

filler, a tackifier, a plasticizer, an anti-aging agent, an 

antioxidant, a surfactant, a crosslinker, etc.) within the 

range of not impairing the action and effect of the 

temporary fixing material. 

[0120] 

(Semiconductor chip arranging step) 

In a semiconductor chip arranging step, a plurality of 
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semiconductor chips 33 are arranged on the temporary fixing 

material 3 (see Fig. 4A). For arranging the semiconductor 

chips 33, a known device such as a flip chip bonder or a 

die bonder can be used. 

[0121] 

The layout of arrangement of the semiconductor chips 

33 and the arrangement number thereof can be appropriately 

set according to the shape and size of the temporary fixing 

material 3, a desired production volume of packages, and 

the like, and for example, the semiconductor chips can be 

aligned in the form of a matrix having a plurality of rows 

and columns to be arranged. 

[0122] 

(Sealing step) 

In a sealing step, the sealing resin sheet 31 is 

laminated on the temporary fixing material 3 so as to cover 

a plurality of semiconductor chips 33, so that resin 

sealing is performed (see Fig. 4B) . Conditions similar to 

those in the first embodiment can be employed in a method 

for laminating the sealing resin sheet 31 on the temporary 

fixing material 3. 

[0123] 

(Sealed body forming step) 

In a sealed body forming step, the sealing resin sheet 

31 is subjected to a heat curing treatment to form a sealed 
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body 35 (see Fig. 4B). As conditions for the heat curing 

treatment of the sealing resin sheet 31, conditions similar 

to those in the first embodiment can be employed. 

[0124] 

(Grinding step) 

In a grinding step, a ground body 36 is formed by 

grinding the surface of the sealed body 35 (see Fig. 4C). 

At the time of grinding, grinding is performed so that the 

semiconductor chips 33 are exposed as shown in Fig. 4C. 

Grinding may be performed using a known grinder. 

[0125] 

(Thermally expandable pressure-sensitive adhesive layer 

peeling step) 

In a thermally expandable pressure-sensitive adhesive 

layer peeling step, by heating the temporary fixing 

material 3 to thermally expand the thermally expandable 

pressure-sensitive adhesive layer 3a, peeling is performed 

between the thermally expandable pressure-sensitive 

adhesive layer 3a and the ground body 36 (see Fig. 4D). 

When the thermally expandable pressure-sensitive adhesive 

layer 3a is heated and thereby thermally expanded to reduce 

the adhesive strength thereof, peeling can be easily 

performed at an interface between the thermally expandable 

pressure-sensitive adhesive layer 3a and the ground body 36. 

As conditions for thermal expansion, the conditions in the 
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section of "method for thermally expanding thermally 

expandable pressure-sensitive adhesive layer" described 

above can be suitably employed. 

[0126] 

In this step, the surface of the ground body 36 may be 

cleaned by a plasma treatment or the like prior to a 

rewiring forming step in a state in which the semiconductor 

chips 33 are exposed. 

[0127] 

(Rewiring forming step) 

In this embodiment, preferably a rewiring forming step 

is further included. In the rewiring forming step, after 

the thermally expandable pressure-sensitive adhesive layer 

3a is peeled off, rewirings 39 that are connected to the 

exposed semiconductor chips 33 are formed on the ground 

body 36 (see Fig. 4E). 

[0128] 

As a method for forming rewirings, for example, a 

metal seed layer can be formed on the exposed semiconductor 

chips 33 using a known method such as a vacuum deposition 

method, and the rewirings 3 9 can be formed by a known 

method such as a semi-additive method. 

[0129] 

Thereafter, an insulating layer of polyimide, PBO or 

the like may be formed on the rewirings 39 and the ground 
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body 36. 

[0130] 

(Bump forming step) 

Then, bumping processing may be performed for forming 

bumps 37 on the formed rewirings 39 (see Fig. 4F). Bumping 

processing can be performed by a known method such as a 

solder ball or solder plating. As a material of the bump 

37, a material similar to that in the first embodiment can 

be suitably used. 

[0131] 

(Dicing step) 

Finally, dicing of a laminate including the 

semiconductor chips 33, the sealing resin sheet 31 and the 

rewirings 39 is performed (see Fig. 4G) . Consequently, an 

electronic module 38 with a wiring drawn to outside a chip 

region can be obtained. As a dicing method, a method 

similar to that in the first embodiment can be employed. 

Examples 

[0132] 

Preferred Examples of the present invention will be 

illustratively described in detail below. However, for the 

materials, the blending amounts, and the like described in 

Examples, the scope of the present invention is not 

intended to be limited thereto unless definitely specified. 
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The part(s) means "part (s) by weight". 

[0133] 

[Example 1] 

(Preparation of sealing resin sheet) 

The following components were blended by a mixer, 

melt-kneaded at 120°C for 2 minutes by a biaxial kneader, 

and subsequently extruded from a T die to prepare a 

extrusion-molded product having a thickness of 500 jum. 

This extrusion-molded product was cut so as to have a 

circular shape as viewed in a plan view with a projected 

2 area of 17663 mm as viewed m a plan view, thereby 

obtaining a thermosetting resin sheet A. 

[0134] 

Epoxy resin: bisphenol F-type epoxy resin (YSLV-80XY 

(epoxy equivalent: 200 g/eq.; softening point: 80°C) 

manufactured by Nippon Steel Chemical Co., Ltd.) 

286 parts 

Phenol resin: phenol resin having a biphenyl aralkyl 

backbone (MEH-7851-SS (hydroxyl equivalent: 203 g/eq.; 

softening point: 67°C) manufactured by Meiwa Plastic 

Industries, Ltd.) 303 parts 

Curing accelerator: imidazole-based catalyst as a 

curing catalyst (2PHZ-PW manufactured by Shikoku Chemicals 

Corporation) 6 parts 

Inorganic filler: spherical fused silica powder (FB-
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9454 manufactured by DENKI KAGAKU KOGYO KABUSHIKI KAISHA; 

average particle diameter: 20 |nm) 3695 parts 

Silane coupling agent: epoxy group-containing silane 

coupling agent (KBM-403 manufactured by Shin-Etsu Chemical 

Co., Ltd.) 5 parts 

Carbon black (#20 manufactured by Mitsubishi Chemical 

Corporation) 5 parts 

[0135] 

[Example 2] 

(Preparation of sealing resin sheet) 

The following components were blended by a mixer, 

melt-kneaded at 120°C for 2 minutes by a biaxial kneader, 

and subsequently extruded from a T die to prepare a 

extrusion-molded product having a thickness of 500 jam. 

This extrusion-molded product was cut so as to have a 

circular shape as viewed in a plan view with a projected 

2 area of 17 663 mm as viewed in a plan view, thereby 

obtaining a thermosetting resin sheet B. 

[0136] 

Epoxy resin: bisphenol F-type epoxy resin (YSLV-80XY 

(epoxy equivalent: 200 g/eq.; softening point: 80°C) 

manufactured by Nippon Steel Chemical Co., Ltd.) 

169 parts 

Phenol resin: phenol resin having a biphenyl aralkyl 

backbone (MEH-7851-SS (hydroxyl equivalent: 203 g/eq.; 
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softening point: 67°C) manufactured by Meiwa Plastic 

Industries, Ltd.) 179 parts 

Curing accelerator: imidazole-based catalyst as a 

curing catalyst (2PHZ-PW manufactured by Shikoku Chemicals 

Elastomer: styrene-isobutylene-styrene triblock 

copolymer (SIBSTAR 072T manufactured by KANEKA CORPORATION) 

152 parts 

Inorganic filler: spherical fused silica powder (FB-

9454 manufactured by DENKI KAGAKU KOGYO KABUSHIKI KAISHA; 

average particle diameter: 20 (jm) 4400 parts 

Silane coupling agent: epoxy group-containing silane 

coupling agent (KBM-403 manufactured by Shin-Etsu Chemical 

Co., Ltd.) 5 parts 

Carbon black (#20 manufactured by Mitsubishi Chemical 

Corporation) 5 parts 

Flame retardant: phosphazene compound (FP-100 

manufactured by FUSHIMI Pharmaceutical Co., Ltd.) 

(Measurement of elastic modulus of thermosetting resin 

sheet before heat curing) 

With respect to the fabricated thermosetting resin 

sheet (sample) before heat curing, measurement was carried 

out by using a dynamic viscoelasticity measurement 

Corporation) 6 parts 

89 parts 

[0137] 
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apparatus "ARES" manufactured by TA Instruments Co., Ltd. 

with a laminated sample having a thickness of about 1.5 mm 

and using a jig of a <()8 mm parallel plate in a shear mode 

with a frequency of 1 Hz, a temperature-raising speed of 

10°C/min, and a distortion of 5% (90°C to 130°C) . The 

maximum value and the minimum value of the obtained shear 

storage elastic modulus G' obtained in a range of 90°C to 

130°C were determined. The results are shown in Table 1. 

[0138] 

(Preparation of semiconductor package) 

Semiconductor chips of the following specifications 

were mounted on a BT substrate under the bonding conditions 

described below to prepare a semiconductor chip mounting 

substrate. 

[0139] 

Semiconductor chip> 

Semiconductor chip size: 7.3 mmD (thickness 400 jam) 

Bump material: Cu 30 jam, Sn-Ag thickness 15 jam 

Bump number: 544 bumps 

Bump pitch: 50 jam 

Chip number: 16 pieces (4 pieces x 4 pieces) 

[0140] 

<Bonding conditions> 

Device: manufactured by Panasonic Electric Works Co., 

Ltd. 
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Bonding conditions: 150°C, 49 N, 10 seconds 

[0141] 

Each of thermosetting resin sheets A and B was 

attached on the obtained semiconductor chip mounting 

substrate by vacuum pressing under the heating/pressing 

conditions shown below. The area occupation ratio of the 

semiconductor chip to the thermosetting resin sheet was 55%. 

[0142] 

<Attachment conditions> 

Temperature: 90°C 

Pressing force: 0.5 MPa 

Degree of vacuum: 2000 Pa 

Pressing time: 3 minutes 

[0143] 

After releasing to atmospheric pressure, the sealing 

resin sheet was heat-cured in a hot air drier at 180°C for 

1 hour to obtain a sealed body. Then, by grinding using a 

grinder • (Surface Planer "DFS8910" manufactured by DISCO 

Corporation), the sealed body was thinned to a thickness of 

150 |Lim together with semiconductor chips to prepare a 

semiconductor package. 

[0144] 

(Evaluation on cross-section of sealing resin of 

semiconductor package) 

With use of an electronic microscope (trade name: 
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"Digital Microscope" manufactured by KEYENCE Co., Ltd., 

with a magnification of 200 times), the presence or absence 

of uneven distribution of the inorganic filler on the 

cross-section of the sealing resin of the semiconductor 

package was observed. The case in which uneven 

distribution of the inorganic filler was not recognized was 

evaluated as "O", and the case in which uneven distribution 

of the inorganic filler was recognized was evaluated as "x". 

[TABLE 1] 

Examples 1 Examples 2 
Elastic modulus 
before heat 
curing [Pa] 

Maximum value 2.7 x 103 3.1 x 103 Elastic modulus 
before heat 
curing [Pa] Minimum value 

"o *—
i 

X
 

0
0
 \—

1 O
 

\—
1 

X
 

\—
I \—
1 

Area occupation ratio of 
semiconductor chip [%] 

55 55 

Uneven distribution of inorganic 
filler 

None None 

Judgement O O 

[0145] 

As is clear from Table 1, it is found that, in 

Examples 1 and 2, uneven distribution of the inorganic 

filler is not recognized in the semiconductor package 

fabricated from the thermosetting resin sheet, so that a 

semiconductor package having a high quality can be 

fabricated. 
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What is claimed is: 

1. A thermosetting resin sheet containing an 

inorganic filler and being in a B-stage state with a 

2 projected area of 31400 mm or more as viewed m a plan 

view. 

2. The thermosetting resin sheet according to claim 1, 

3 wherein an elastic modulus before heat curing is 1.5 x 10 

3 Pa or more and 3 x 10 Pa or less in a temperature range of 

90°C to 130°C. 

3. The thermosetting resin sheet according to claim 1 

or 2, wherein an average particle size of the inorganic 

filler is 54 jam or less. 

4. The thermosetting resin sheet according to any one 

of claims 1 to 3, wherein a content of the inorganic filler 

is 70 wt% or more and 95 wt% or less. 

5. The thermosetting resin sheet according to any one 

of claims 1 to 4, containing an elastomer, an epoxy resin, 

and a phenolic resin. 

6. A thermosetting resin sheet wound body formed by 

winding a long body of the thermosetting resin sheet 
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according to any one of claims 1 to 5 in a roll form. 

7. A method for manufacturing an electronic component 

package, comprising: 

a laminating step of laminating the thermosetting 

resin sheet according to any one of claims 1 to 5 onto one 

or plural electronic components so as to cover the one or 

plural electronic components; and 

a sealed body forming step of forming a sealed body by 

heat-curing the thermosetting resin sheet, 

wherein a ratio of a projected area of the electronic 

component as viewed in a plan view relative to a projected 

area of the thermosetting resin sheet as viewed in a plan 

view is 50% or more. 

8. The method for manufacturing an electronic 

component package according to claim 7, wherein the 

laminating step is carried out by a thermal pressing 

process. 

9. The method for manufacturing an electronic 

component package according to claim 7 or 8, further 

comprising a dicing step of forming an electronic component 

module by dicing the sealed body. 
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10. The method for manufacturing an electronic 

component package according to any one of claims 7 to 9, 

wherein the electronic component is a semiconductor chip or 

a semiconductor wafer. 
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