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DESCRIPTION 

FILM-LIKE ADHESIVE, SEMICONDUCTOR PACKAGE USING FIL M-LIKE 

ADHESIVE, AND METHOD FOR PRODUCING THE SAME 

 

TECHNICAL FIELD 

[0001] The present invention relates to a film-like  

adhesive, a semiconductor package using the film-li ke adhesive, 

and a method for producing the semiconductor packag e. 

 

BACKGROUND ART 

[0002] In recent years, stacked MCP's (Multi Chip P ackages) 

having chips stacked in multiple levels have been w idely 

popularized, and stacked MCP's are mounted as memor y packages 

for mobile telephones and portable audio equipment.   

Furthermore, along with the diverse functionalizati on of mobile 

telephones and the like, density increase and enhan ced 

integration of packages have also been promoted.  A ccordingly, 

further attempts in multilevel stacking of chips ar e in 

progress. 

[0003] For the adhesion between a wiring board and a 

semiconductor chip and between semiconductor chips during the 

course of production for such a memory package, pas te-like or 

film-like adhesives (die attach films) have been us ed, and die 

attach films that do not easily bring about the con tamination 

of other members such as semiconductor chips and wi re pads 
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caused by resin flow, resin crawling up or the like , are usually 

used. 

[0004] In regard to the mounting of semiconductor c hips 

using die attach films, since the surfaces of wirin g boards and 

semiconductor chips are not necessarily in a smooth  surface 

state, air may be trapped into the interface betwee n the die 

attach film and the adherend during a die attach pr ocess.  The 

entrapped air (voids) not only causes deterioration  of the 

adhesive power after heating and curing, but also c auses package 

cracking.  In order to prevent entrapment of voids,  there is 

an increasing demand for a thermosetting type die a ttach film 

that is used by lowering the viscosity of the die a ttach film 

at the time of mounting, making the die attach film  to conform 

to the face of surface unevenness thoroughly, and t hen curing 

the film. 

[0005] In regard to the multilevel stacking of 

semiconductor chips in a package using a thermosett ing type die 

attach film, it is necessary to shorten the curing time in order 

to achieve shortening of the production process.  W hen the 

curing temperature is raised, the curing rate of th e 

thermosetting resin contained in the thermosetting type die 

attach film is also increased, and the curing time can be 

shortened.  However, voids that are causative of pa ckage 

cracking or the like are prone to occur inside the die attach 

film during the curing process.  Regarding these pr oblematic 
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voids, there is no practical problem when the die a ttach film 

is cured while fine voids having a maximum width of  less than 

about 300 µm (see Fig. 8(A)), which have entered at the time 

of die attachment, remain at that size; however, it  is expected 

that if the die attach film is cured at a high temp erature, those 

problematic voids occur as a result of the fine voi ds expanding 

to a maximum width of about 500 µm or more (see Fig. 8(B)) during 

curing.  It is speculated that the ease of expansio n of voids 

in this case is attributable to: (i) low melt visco sity 

properties of the die attach film at the time of cu ring, and 

(ii) slow curability of the die attach film. 

[0006] As a conventional thermosetting type die att ach 

film, an adhesive film has been disclosed, which ha s a minimum 

melt viscosity of 2,000 Pa ·s or less and has the minimum melt 

viscosity within a temperature range of 50 °C to 170 °C (see Patent 

Document 1).  Since this adhesive film has the visc osity 

characteristics as described above, the adhesivenes s at low 

temperatures, and the properties of the adhesive fi lm 

conforming to fine concavities and convexities at t he surface 

of a substrate or the like can be enhanced.  Howeve r, proper 

attention is not paid to the curing rate of the die  attach film, 

and there is a problem that since no improvement ha s been made 

for the slow curability, voids that are causative o f package 

cracking or the like during curing are prone to occ ur. 

[0007] Furthermore, there has also been disclosed a n 
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adhesive film which contains an epoxy resin, a curi ng agent, 

and fumed silica particles, and has a minimum melt viscosity 

in the range of 2,500 Pa ·s to 10,000 Pa ·s in a temperature range 

of 70 °C to 120 °C (see Patent Document 2).  However, attention 

is not paid to the melt viscosity in a temperature region 

exceeding 120 °C, which is required for the curing of die attach 

films, and there is a problem that since the conten t of fumed 

silica is small, a decrease in the melt viscosity i s brought 

about in a temperature region exceeding 120 °C, and voids that 

are causative of package cracking or the like durin g curing are 

prone to occur. 

 

CITATION LIST 

PATENT DOCUMENT 

[0008] Patent Document 1: JP 2007-103954 A 

 Patent Document 2: JP 2010-28087 A 

 

SUMMARY OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0009] Thus, it is an object of the present inventi on to 

provide a film-like adhesive which can reduce the o ccurrence 

of voids even in a case in which curing is performe d at a high 

temperature in a short period of time during multil evel stacking 

of semiconductor chips, a semiconductor package usi ng the 

film-like adhesive, and a method for producing the 
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semiconductor package. 

 

MEANS FOR SOLVING PROBLEM 

[0010] In order to solve the problems described abo ve, the 

film-like adhesive according to the present inventi on includes 

an epoxy resin (A), an epoxy resin curing agent (B) , a phenoxy 

resin (C), and a silica filler (D), in which the co ntent of the 

silica filler (D) is 30% to 70% by mass relative to  the total 

amount of the epoxy resin (A), the epoxy resin curi ng agent (B), 

the phenoxy resin (C) and the silica filler (D), wh en the 

temperature is increased from room temperature at a  rate of 

temperature increase of 5 °C/min, the film-like adhesive 

exhibits a minimum melt viscosity in the range of 2 00 Pa ·s to 

10,000 Pa ·s in a temperature range of higher than 120 °C and 180 °C 

or lower, and the gelation time at 180 °C according to the hot 

plate method defined in JIS K6911 is 1 second to 20 0 seconds. 

[0011] It is preferable that the film-like adhesive  adds 

hydrophobic fumed silica having a specific surface area of 10 

m2/g to 300 m 2/g according to the BET method defined in JIS Z8830 , 

as at least one kind of the silica filler (D). 

[0012] Furthermore, in order to solve the problems 

described above, the method for producing a semicon ductor 

package according to the present invention includes  a first step 

of providing an adhesive layer and a dicing tape on  the back 

surface of a wafer having at least one semiconducto r circuit 
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formed on the front surface, by thermally compressi ng the 

film-like adhesive and a dicing tape on the back su rface of the 

wafer; a second step of simultaneously dicing the w afer and the 

adhesive layer, and thereby obtaining an adhesive 

layer-attached semiconductor chip that includes the  wafer and 

the adhesive layer; a third step of detaching the d icing tape 

from the adhesive layer, and thermally compressing the adhesive 

layer-attached semiconductor chip and a wiring boar d, with the 

adhesive layer being interposed therebetween; and a  fourth step 

of thermally curing the adhesive layer. 

[0013] Furthermore, in order to solve the problems 

described above, the semiconductor package accordin g to the 

present invention is obtained by the method for pro ducing a 

semiconductor package described above. 

 

EFFECT OF THE INVENTION 

[0014] The film-like adhesive, the semiconductor pa ckage 

using the film-like adhesive, and a method for prod ucing the 

semiconductor package according to the present inve ntion can 

reduce the occurrence of voids even in a case in wh ich curing 

is performed at a high temperature for a short peri od of time 

during multilevel stacking of semiconductor chips.  Thereby, 

the semiconductor package using the film-like adhes ive 

according to the present invention does not deterio rate the 

adhesive power to the substrate of a semiconductor chip or to 
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another semiconductor chip, and can reduce the occu rrence of 

package cracking.  Furthermore, the method for prod ucing a 

semiconductor package using the film-like adhesive according 

to the present invention can produce a semiconducto r package 

in a short period of time. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0015] Fig. 1 is an explanatory diagram explaining a first 

step of the method for producing a semiconductor pa ckage related 

to an embodiment of the present invention; 

 Fig. 2 is an explanatory diagram explaining a seco nd step 

of the method for producing a semiconductor package  related to 

the embodiment of the present invention; 

 Fig. 3 is an explanatory diagram explaining a thir d step 

of the method for producing a semiconductor package  related to 

the embodiment of the present invention; 

 Fig. 4 is an explanatory diagram explaining a fift h step 

of the method for producing a semiconductor package  related to 

the embodiment of the present invention; 

 Fig. 5 is a cross-sectional diagram schematically 

illustrating the structure of a semiconductor chip mounted 

using the film-like adhesive related to an embodime nt of the 

present invention; 

 Fig. 6 is a cross-sectional diagram schematically 

illustrating the structure of another semiconductor  chip 
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mounted using the film-like adhesive related to the  embodiment 

of the present invention; 

 Fig. 7 is a cross-sectional diagram schematically 

illustrating the structure of the semiconductor pac kage related 

to an embodiment of the present invention; and 

 Fig. 8(A) is a plan view diagram schematically 

illustrating the conformation of a conventional die  attach 

film-attached glass chip after thermally compressin g the glass 

chip to a wiring board, and Fig. 8(B) is a plan vie w diagram 

schematically illustrating the conformation of a co nventional 

die attach film-attached glass chip after thermally  compressing 

the glass chip to a wiring board and then heating a nd curing 

the die attach film. 

 

MODE(S) FOR CARRYING OUT THE INVENTION 

[0016] Hereinafter, embodiments of the present inve ntion 

will be described in detail. 

[0017] The film-like adhesive related to an embodim ent of 

the present invention includes an epoxy resin (A), an epoxy 

resin curing agent (B), a phenoxy resin (C), and a silica filler 

(D), in which the content of the silica filler (D) is 30% to 

70% by mass relative to the total amount of the epo xy resin (A), 

the epoxy resin curing agent (B), the phenoxy resin  (C) and the 

silica filler (D), when the temperature is increase d from room 

temperature at a rate of temperature increase of 5 °C/min, the 
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film-like adhesive exhibits a minimum melt viscosit y in the 

range of 200 Pa ·s to 10,000 Pa ·s in a temperature range of higher 

than 120 °C and 180 °C or lower, and the gelation time at 180 °C 

according to the hot plate method defined in JIS K6 911 is 1 second 

to 200 seconds. 

[0018] The film-like adhesive related to the embodi ment 

of the present invention is such that when the temp erature is 

increased from room temperature at a rate of temper ature 

increase of 5 °C/min, the minimum melt viscosity is in the range 

of 200 Pa ·s to 10,000 Pa ·s in a temperature range of higher than 

120 °C and 180 °C or lower.  The minimum melt viscosity is more 

preferably in the range of 200 Pa ·s to 3,000 Pa ·s, and 

particularly preferably in the range of 200 Pa ·s to 2,000 Pa ·s.  

If the minimum melt viscosity is larger than 10,000  Pa ·s, when 

a semiconductor chip provided with the present film -like 

adhesive is thermally compressed on a wiring board,  gaps are 

likely to remain between the concavities and convex ities of the 

wiring board.  Furthermore, if the minimum melt vis cosity is 

smaller than 200 Pa ·s, when a semiconductor chip provided with 

the present film-like adhesive is mounted on a wiri ng board and 

then thermally cured, voids are prone to occur. 

[0019] Meanwhile, according to the embodiment of th e 

present invention, the melt viscosity is the viscou s resistance 

obtainable at a temperature of higher than 120 °C and 180 °C or 

lower from a temperature-viscous resistance curve o btained by 
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measuring the change in the viscous resistance usin g a rheometer 

in a temperature range of 30 °C to 200 °C at a rate of temperature 

increase of 5 °C/min.  Furthermore, for the melt viscosity 

obtained under these conditions, the temperature at  which the 

minimum melt viscosity is reached (minimum melt 

viscosity-reaching temperature), is correlated to t he curing 

rate of the film-like adhesive material, and when t he minimum 

melt viscosity is on the side of a lower temperatur e, this means 

that the curing rate is faster. 

[0020] Furthermore, the film-like adhesive related to the 

embodiment of the present invention is such that th e gelation 

time at 180 °C according to the hot plate method defined in JIS 

K6911 is in the range of 50 seconds to 200 seconds.  Furthermore, 

the 180 °C gelation time is preferably in the range of 100 s econds 

to 200 seconds, and in particular, more preferably in the range 

of 150 seconds to 200 seconds.  If the 180 °C gelation time is 

longer than 200 seconds, the curing time is lengthe ned, and 

voids are prone to occur upon thermal curing.  If t he 180 °C 

gelation time is shorter than 50 seconds, the film- like adhesive 

is likely to undergo thermal curing at a lower temp erature, and 

there is a possibility that thermal curing may proc eed at the 

time of a heat treatment for drying the solvent at the time of 

film production. 

[0021] Meanwhile, according to the embodiment of th e 

present invention, the gelation time is measured ac cording to 
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JIS 6911 using a gelation testing machine at a stag e temperature 

of 180 °C. 

[0022] (Epoxy resin (A)) 

 The epoxy resin (A) included in the adhesive film related 

to the present invention is not particularly limite d as long 

as the epoxy resin has epoxy groups. 

[0023] For the skeleton of the epoxy resin (A), res ins of 

phenol-novolac type, ortho-cresol-novolac type, 

dicyclopentadiene type, biphenyl type, fluorene-bis phenol A 

type, triazine type, naphthol type, naphthalenediol  type, 

triphenylmethane type, tetraphenyl type, bisphenol A type, 

bisphenol F type, bisphenol AD type, bisphenol S ty pe, 

trimethylolmethane type, and the like can be used. 

[0024] In regard to the epoxy resin (A), in order t o 

increase the crosslinking density of a cured produc t and to 

consequently increase the mechanical strength and h eat 

resistance, the epoxy equivalent is preferably 500 g/eq or less, 

and more preferably 150 g/eq to 450 g/eq.  Meanwhil e, according 

to the present invention, the epoxy equivalent mean s the number 

of grams of a resin containing 1 gram equivalent of  epoxy groups 

(g/eq). 

[0025] The epoxy resin (A) may be used singly, or t wo or 

more kinds thereof may be used in combination.  In a case in 

which two or more kinds are used in combination, fo r example, 

from the viewpoint that regulation of the viscosity  of the 
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composition is made easier, and even in the case of  carrying 

out a process of thermally compressing a film-like adhesive and 

a wafer (wafer lamination process) at a low tempera ture 

(preferably, 40 °C to 80 °C), sufficient adhesiveness between the 

wafer and the film-like adhesive tends to be exhibi ted, it is 

preferable to use an epoxy resin (a1) having a soft ening point 

of 50 °C to 100 °C and an epoxy resin (a2) having a softening point 

below 50 °C in combination. 

[0026] The epoxy resin (a1) is solid or semi-solid at room 

temperature, and the softening point is preferably 50°C to 100 °C, 

and more preferably 50 °C to 80 °C.  If the softening point is 

below 50 °C, the viscosity of the adhesive thus obtainable 

decreases, and therefore, there is a tendency that it is 

difficult to maintain the film shape at normal temp erature.  On 

the other hand, if the softening point is above 100 °C, there 

is a tendency that it is difficult for the film-lik e adhesive 

thus obtainable to reach a minimum melt viscosity i n the range 

of 200 Pa ·s to 10,000 Pa ·s in a temperature range of higher than 

120 °C and 180 °C or lower. 

[0027] Regarding the epoxy resin (a1), the weight a verage 

molecular weight is preferably more than 500 and 2, 000 or less, 

and more preferably from 600 to 1,200.  If the weig ht average 

molecular weight is 500 or less, the amount of mono mers or dimers 

is increase, and thereby higher crystallinity is ex hibited.  

Therefore, the film-like adhesive tends to become f ragile.  On 
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the other hand, if the weight average molecular wei ght is more 

than 2,000, since the melt viscosity of the film-li ke adhesive 

increases, embedding of the concavities and convexi ties on the 

substrate cannot be sufficiently achieved when the film-like 

adhesive is compressed to a wiring board, and the a dhesiveness 

between the film-like adhesive and the wiring board  tends to 

decrease. 

[0028] Regarding the skeleton of such an epoxy resi n (a1), 

from the viewpoint that the crystallinity of the re sin is low, 

and a film-like adhesive having satisfactory extern al 

appearance is obtained, resins of triphenylmethane type, 

bisphenol A type, cresol-novolac type, ortho-cresol -novolac 

type, and dicyclopentadiene type are preferred, and  a 

triphenylmethane type epoxy resin, a bisphenol A ty pe epoxy 

resin, and a cresol-novolac type epoxy resin are mo re preferred. 

[0029] Regarding the epoxy resin (a2), an epoxy res in 

having a softening point below 50 °C is preferred, and an epoxy 

resin having a softening point of 40 °C or lower is more preferred, 

so that even in the case of carrying out a process of thermally 

compressing the film-like adhesive and a wafer (waf er 

lamination process) at a low temperature (preferabl y, 40 °C to 

80°C), sufficient adhesiveness between the wafer and t he 

film-like adhesive is exhibited.  Regarding such an  epoxy resin 

(a2), the weight average molecular weight is prefer ably 300 to 

500, and more preferably 350 to 450.  If the weight  average 



14 

molecular weight is less than 300, the amount of mo nomers is 

increased, and thereby higher crystallinity is exhi bited.  

Therefore, the film-like adhesive tends to become f ragile.  On 

the other hand, if the weight average molecular wei ght is more 

than 500, since the melt viscosity increases, the a dhesiveness 

between the wafer and the film-like adhesive tends to be 

decreased during the wafer lamination process. 

[0030] Regarding the skeleton of such an epoxy resi n (a2), 

from the viewpoint that the crystallinity of the re sin is low, 

and a film-like adhesive having satisfactory extern al 

appearance is obtained, resins of bisphenol A type,  bisphenol 

A/F mixed type, bisphenol F type, and propylene oxi de-modified 

bisphenol A type, which are oligomer type liquid ep oxy resins, 

are preferred.  Also, from the viewpoint of having low melt 

viscosity and lower crystallinity, a bisphenol A ty pe epoxy 

resin and a bisphenol A/F mixed type epoxy resin ar e more 

preferred. 

[0031] The proportions of the epoxy resin (a1) and the 

epoxy resin (a2) are preferably such that the mass ratio (a1 : 

a2) is 95 : 5 to 30 : 70, and more preferably 70 : 30 to 40 : 

60.  If the content of the epoxy resin (a1) is less  than the 

lower limit described above, the film tackiness of the film-like 

adhesive becomes stronger, and it tends to become d ifficult to 

detach the film-like adhesive from a cover film or a dicing tape.  

On the other hand, if the content is more than the upper limit 
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described above, the viscosity of the composition i ncreases, 

and the nature of the film-like adhesive thus obtai nable tends 

to become brittle. 

[0032] (Epoxy resin curing agent (B)) 

 Regarding the epoxy resin curing agent (B) used fo r the 

present invention, known curing agents such as amin es, acid 

anhydrides, and polyvalent phenols can be used; how ever, the 

epoxy resin curing agent (B) is preferably a latent  curing agent 

which exhibits curability at a predetermined temper ature equal 

to or higher than normal temperature, for example, at or above 

a temperature at which the epoxy resin (A) exhibits  necessary 

tacky adhesiveness, and which exhibits rapid curabi lity.  

Regarding the latent curing agent, dicyandiamide, i midazoles, 

hydrazides, a boron trifluoride-amine complex, amin eimide, a 

polyamine salt and modification products thereof, a nd 

microcapsule type curing agents can also be used.  These can 

be used singly or as mixtures of two or more kinds thereof.  When 

a latent curing agent is used, a composition for a film-like 

adhesive having high storage stability, which is ca pable of even 

long-term storage at room temperature, can be provi ded.  The 

amount of use of the epoxy resin curing agent (B) i s usually 

in the range of 0.5% to 50% by mass with respect to  the epoxy 

resin (A).  In order to adjust the gelation time at  180 °C 

according to the hot plate method defined in JIS K6 911 to 1 second 

to 200 seconds, it is preferable to use a certain a mount by parts 
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of a curing agent having a high curing rate, such a s an imidazole.  

Furthermore, it is preferable to use an imidazole a s a catalyst 

in the case of using dicyandiamide as the curing ag ent. 

[0033] (Phenoxy resin (C)) 

 The phenoxy resin (C) used for the present inventi on is 

used in order to impart sufficient adhesiveness and  film-making 

properties (film forming properties) to the film-li ke adhesive.  

Since phenoxy resins have a structure similar to th at of epoxy 

resins, phenoxy resins have satisfactory compatibil ity, and 

also have low resin melt viscosities and satisfacto ry 

adhesiveness.  A phenoxy resin is a thermoplastic r esin usually 

having a molecular weight of 10,000 or more, which is obtainable 

from a bisphenol such as bisphenol A and epichloroh ydrin.  When 

a phenoxy resin is incorporated, an effect is obtai ned in 

solving problems such as tackiness at room temperat ure and 

brittleness.  Regarding preferred phenoxy resins, 

commercially available phenoxy resins such as 1256 (bisphenol 

A type phenoxy resin, manufactured by Mitsubishi Ch emical 

Corp.), YP-70 (bisphenol A/F type phenoxy resin, ma nufactured 

by Shin Nikka Epoxy Seizo K.K.), FX-316 (bisphenol F type 

phenoxy resin, manufactured by Shin Nikka Epoxy Sei zo K.K.), 

and FX-280S (cardo-skeleton type phenoxy resin, man ufactured 

by Shin Nikka Epoxy Seizo K.K.) may also be used as  the phenoxy 

resin (C). 

[0034] (Silica filler (D)) 
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 The silica filler (D) used for the present inventi on 

contributes to reduced absorption of the film-like adhesive and 

a decrease in the coefficient of linear expansion.  If the value 

of the coefficient of linear expansion is high, the  difference 

in the coefficient of linear expansion between the film-like 

adhesive and an adherend such as a wiring board bec omes larger.  

Therefore, the interface between the film-like adhe sive and the 

adherend is subjected to stress, and this leads to the 

occurrence of package cracking, which is not prefer able. 

[0035] The content of the silica filler (D) is 30% to 70% 

by mass, and more preferably 40% to 60% by mass, re lative to 

the total amount of the epoxy resin (A), the epoxy resin curing 

agent (B), the phenoxy resin (C), and the silica fi ller (D).  

This is because the minimum melt viscosity value is  controlled 

by the amount of incorporation of the silica filler .  If the 

amount of incorporation is larger than 70% by mass,  the minimum 

melt viscosity value becomes large, and when a semi conductor 

chip provided with the present film-like adhesive i s thermally 

compressed on a wiring board, gaps are likely to re main between 

the concavities and convexities of the wiring board .  Also, film 

fragility is increased.  If the amount of incorpora tion is 

smaller than 30% by mass, the minimum melt viscosit y value 

becomes small, and voids are prone to occur at the time of curing. 

[0036] From the viewpoints of enhanced filling and 

fluidity, it is desirable that the silica filler (D ) is 
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spherical in shape.  Furthermore, the average parti cle size is 

preferably 0.01 µm to 5 µm.  If the particle size is smaller 

than 0.01 µm, the filler particles may easily aggregate, and 

at the time of film production, unevenness occurs, so that the 

uniformity of the film thickness of the adhesive fi lm thus 

obtained may be deteriorated.  If the particle size  is larger 

than 5 µm, when a thin film is produced with a coating mach ine 

such as a roll knife coater, the filler particles s erve as 

starting points, and streaks are easily generated o n the film 

surface. 

[0037] Meanwhile, according to the present inventio n, the 

average particle size refers to the particle size o btainable 

50% accumulation when the total volume of the parti cles in the 

particle size distribution is designated as 100%, a nd the 

average particle size can be determined from a cumu lative curve 

of volume fractions of the particle size of a parti cle size 

distribution analyzed by a laser diffraction scatte ring method 

(analysis conditions: dispersing medium: sodium 

hexametaphosphate, laser wavelength: 780 nm, analyt ic 

apparatus; MICROTRAC MT3300EX).  Furthermore, accor ding to the 

present invention, being spherical means that the s hape is true 

spherical, or approximately true spherical that is round 

substantially without angular corners. 

[0038] Regarding the method for incorporating the s ilica 

filler (D) into a resin binder, a method of directl y 
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incorporating a powdered spherical silica filler an d optionally 

a silane coupling agent (integrant method), or a me thod of 

incorporating a slurry-like silica filler obtained by 

dispersing spherical silica filler particles that h ave been 

surface-treated with a silane coupling agent in an organic 

solvent, can be used.  Particularly, in a case in w hich a thin 

film is produced, it is more preferable to use a sl urry-like 

silica filler.  This is because when an epoxy resin , an epoxy 

resin curing agent, and resin components such as a polymer are 

mixed into a surface-treated spherical silica fille r dispersion 

liquid dispersed in a smaller organic solvent, even  spherical 

silica filler particles having a small particle siz e can be 

uniformly dispersed without aggregating in the resi n components, 

and the surface external appearance of the film-lik e adhesive 

thus obtainable becomes satisfactory.  Regarding th e silane 

coupling agent to be used, agents containing amino groups and 

epoxy groups are preferred. 

[0039] The silica filler (D) may be used singly, or  two 

or more kinds thereof may be used in combination.  In a case 

in which two or more kinds are used in combination,  it is 

preferable to use a hydrophobic fumed silica having  a specific 

surface area of 10 m 2/g to 300 m 2/g according to the BET method 

defined in JIS Z8830, as at least one.  When hydrop hobic fumed 

silica is added, the minimum melt viscosity can be readily 

adjusted to a high level.  If the specific surface area is 
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smaller than 10 m 2/g, the hydrophobic fumed silica particles 

may easily aggregate, and at the time of film produ ction, 

unevenness occurs, so that the uniformity of the fi lm thickness 

of the adhesive film thus obtained may be deteriora ted.  If the 

specific surface area is larger than 300 m 2/g, the melt viscosity 

increasing effect is not easily exhibited. 

[0040] Furthermore, the amount of filling in the ca se of 

using hydrophobic fumed silica in combination is no t 

particularly limited; however, the amount of fillin g is 

preferably 0.1% to 10% by mass relative to the tota l amount of 

the (A) epoxy resin and the (C) phenoxy resin, and more 

preferably 1% to 5% by mass relative to the total a mount of the 

(A) epoxy resin and the (C) phenoxy resin.  If the amount of 

incorporation is larger than 10% by mass, hydrophob ic fumed 

silica particles easily aggregate, and at the time of film 

production, unevenness occurs, so that the uniformi ty of the 

film thickness of the adhesive film thus obtained m ay be 

deteriorated.  The amount of incorporation is small er than 0.1% 

by mass, the melt viscosity increasing effect is no t easily 

exhibited, and voids are prone to occur at the time  of curing. 

[0041] Examples of the hydrophobic fumed silica inc lude 

AEROSIL RY200 (specific surface area: 100 m 2/g, manufactured 

by Nippon Aerosil Co., Ltd.), AEROSIL RY200S (speci fic surface 

area: 80 m 2/g, manufactured by Nippon Aerosil Co., Ltd.), 

AEROSIL RY50 (specific surface area: 30 m 2/g, manufactured by 
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Nippon Aerosil Co., Ltd.), AEROSIL NY50 (specific s urface area: 

30 m 2/g, manufactured by Nippon Aerosil Co., Ltd.), AERO SIL 

RY300 (specific surface area: 125 m 2/g, manufactured by Nippon 

Aerosil Co., Ltd.), and AEROSIL R202 (specific surf ace area: 

100 m 2/g, manufactured by Nippon Aerosil Co., Ltd.). 

[0042] The composition for a film-like adhesive of the 

present invention may further include, in addition to the epoxy 

resin (A), the epoxy resin curing agent (B), the po lymer 

component (C) and the silica filler (D), additives such as a 

viscosity adjusting agent, an oxidation inhibitor, a flame 

retardant, a colorant, and a stress relaxing agent such as a 

butadiene-based rubber or a silicone rubber within a range of 

not impairing the effect of the present invention. 

[0043] As a suitable embodiment of the method for p roducing 

a film-like adhesive of the present invention, a me thod of 

applying a composition for a film-like adhesive on one surface 

of a release-treated substrate film, and subjecting  the 

composition to heating and drying, may be use; howe ver, the 

production method is not intended to be particularl y limited 

to this method.  The release-treated substrate film  may be any 

substrate film which functions as a cover film of t he film-like 

adhesive thus obtainable, and any known substrate f ilm can be 

appropriately employed.  Examples thereof include a  

release-treated polypropylene (PP), a release-treat ed 

polyethylene (PE), and a release-treated polyethyle ne 
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terephthalate (PET).  Regarding the coating method,  any known 

method can be appropriately employed, and for examp le, methods 

using a roll knife coater, a gravure coater, a die coater, a 

reverse coater, and the like may be mentioned. 

[0044] Regarding the film-like adhesive of the pres ent 

invention obtained as such, the thickness is prefer ably 5 µm 

to 200 µm, and from the viewpoint that the concavities and 

convexities at the surface of a wiring board or a s emiconductor 

chip can be more sufficiently embedded, the thickne ss is more 

preferably 5 µm to 40 µm.  If the thickness is less than 5 µm, 

the concavities and convexities at the surface of a  wiring board 

or a semiconductor chip are not sufficiently embedd ed, and there 

is a tendency that sufficient adhesiveness cannot b e secured.  

On the other hand, if the thickness is more than 20 0 µm, since 

it becomes difficult to remove the organic solvent at the time 

of production, the amount of residual solvent incre ases, and 

the film tackiness tends to become stronger. 

[0045] Furthermore, the minimum melt viscosity of t he 

present invention can be achieved by a combination of the 

composition and the mixing ratio such as described above, and 

also can be achieved by partially performing a curi ng reaction 

of the epoxy resin by intentionally performing a pr eliminary 

heat treatment after film production, and increasin g the melt 

viscosity.  Thus, the occurrence of voids at the ti me of high 

temperature thermal curing in a semiconductor assem bling 
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process can be suppressed.  The preliminary heat tr eatment 

temperature used at this time is preferably 80 °C to 150 °C, and 

more preferably 100 °C to 130 °C.  The preliminary heat treatment 

time is preferably 5 minutes to 300 minutes, and mo re preferably 

30 minutes to 200 minutes. 

[0046] Subsequently, a suitable embodiment of the m ethod 

for producing a semiconductor package of the presen t invention 

will be explained in detail with reference to the d rawings.  

Meanwhile, identical symbols will be assigned to id entical or 

equivalent elements in the following descriptions a nd drawings, 

and any overlapping descriptions will not be repeat ed.  Fig. 

1 to Fig. 7 are outline vertical cross-sectional di agrams 

illustrating suitable embodiments of the various st eps of the 

method for producing a semiconductor package of the  present 

invention. 

[0047] In regard to the method for producing a 

semiconductor package of the present invention, fir st, as 

illustrated in Fig. 1 as a first step, the film-lik e adhesive 

of the present invention is thermally compressed on to the back 

surface of a wafer 1 having at least one semiconduc tor circuit 

formed on the front surface, and thereby an adhesiv e layer 2 

is provided.  Subsequently, a dicing tape 3 is bond ed with the 

wafer 1 by means of the adhesive layer 2.  At this time, it is 

also acceptable to thermally compress a manufacture d product 

in which the adhesive layer 2 and the dicing tape 3  have been 
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integrated in advance, all at once.  The dicing tap e 3 is not 

particularly limited, and any known dicing tape can  be used.  

Regarding the wafer 1, a wafer having at least one semiconductor 

circuit formed on the surface can be appropriately used, and 

examples include a silicon wafer, a SiC wafer, and a GaS wafer.  

Regarding the adhesive layer 2, the film-like adhes ive of the 

present invention may be used singly as one layer, or may also 

be used as a laminate of two or more layers.  Regar ding the 

method of providing such an adhesive layer 2 on the  back surface 

of the wafer 1, a method capable of laminating the film-like 

adhesive on the back surface of the wafer 1 can be appropriately 

employed.  Examples include a method of bonding the  film-like 

adhesive to the back surface of the wafer 1, and th en, in the 

case of laminating two or more layers, laminating t he film-like 

adhesive in sequence until a desired thickness is o btained; and 

a method of laminating the film-like adhesive in ad vance to a 

desired thickness, and then bonding the laminate to  the back 

surface of the wafer 1.  Furthermore, the apparatus  used when 

these adhesive layers 2 are provided on the back su rface of the 

wafer 1 is not particularly limited, and for exampl e, known 

apparatuses such as a roll laminator and a manual l aminator can 

be appropriately used. 

[0048] Next, in regard to the method for producing a 

semiconductor package of the present invention, as illustrated 

in Fig. 2 as a second step, an adhesive layer-attac hed 
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semiconductor chip 5 including a semiconductor chip  4 and the 

adhesive layer 2 is obtained by simultaneously dici ng the wafer 

1 and the adhesive layer 2.  The apparatus used for  the dicing 

is also not particularly limited, and any known dic ing apparatus 

can be appropriately used. 

[0049] Next, in regard to the method for producing a 

semiconductor package of the present invention, as illustrated 

in Fig. 3 as a third step, the dicing tape 3 is det ached from 

the adhesive layer 2, the adhesive layer-attached s emiconductor 

chip 5 and a wiring board 6 are thermally compresse d, with the 

adhesive layer 2 interposed therebetween, and there by the 

semiconductor chip 4 is mounted on the wiring board  6.  

Regarding the wiring board 6, a board having a semi conductor 

circuit formed on the front surface can be appropri ately used, 

and examples thereof include a printed circuit boar d (PCB), 

various lead frames, and boards having electronic c omponents 

such as a resistance element and a condenser mounte d on the board 

surface. 

[0050] The method for mounting the semiconductor ch ip 4 

as such is not particularly limited, and a conventi onal method 

capable of adhering an adhesive layer-attached semi conductor 

chip 5 to a wiring board 6 or to an electronic comp onent mounted 

on the surface of a wiring board 6 by utilizing the  adhesive 

layer 2, can be appropriately employed.  Regarding such a 

mounting method, conventionally known heating and p ressurizing 



26 

methods such as a method of using a mounting techno logy using 

a flip-chip bonder which has a function of heating from above; 

a method of using a die bonder which has a function  of heating 

only from below, and a method of using a laminator,  may be used.  

As such, when a semiconductor chip 4 is mounted on a wiring board 

6 by means of an adhesive layer 2 formed from the f ilm-like 

adhesive of the present invention, the adhesive lay er 2 

(film-like adhesive) can be made to conform to the concavities 

and convexities on the wiring board 6 produced by e lectronic 

components.  Therefore, the wafer 1 and the wiring board 6 can 

be fixed by close adhesion. 

[0051] Subsequently, in regard to the method for pr oducing 

a semiconductor package of the present invention, a s a fourth 

step, the adhesive layer 2 is thermally cured.  The  

thermosetting temperature is not particularly limit ed as long 

as the temperature is higher than or equal to the t hermosetting 

initiation temperature of the film-like adhesive (a dhesive 

layer 2), and since the thermosetting temperature v aries 

depending on the kind of the resin used, the temper ature cannot 

be fixed to a general value.  However, the thermose tting 

temperature is preferably higher than 120 °C and 180 °C or lower, 

and from the viewpoint that curing at a higher temp erature 

enables curing in a shorter period of time, the the rmosetting 

temperature is more preferably 140 °C to 180 °C.  If the 

temperature is lower than the thermosetting initiat ion 
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temperature, thermal curing does not proceed suffic iently, and 

the strength of the adhesive layer 2 tends to decre ase.  On the 

other hand, if the thermosetting temperature is hig her than 

180 °C, the epoxy resin, the curing agent, or the additi ves in 

the film-like adhesive tend to volatilize easily an d foam during 

the course of curing.  Furthermore, the time for th e curing 

treatment is preferably, for example, 10 minutes to  120 minutes.  

According to the present invention, since the film- like 

adhesive can be cured in a short period of time by thermally 

curing the film-like adhesive at a high temperature , a 

semiconductor package in which the wiring board 6 a nd the wafer 

1 are strongly adhered can be obtained, without hav ing voids 

generated even if the semiconductor package is cure d at a high 

temperature. 

[0052] Next, in regard to the method for producing a 

semiconductor package of the present invention, as illustrated 

in Fig. 4 as a fifth step, it is preferable to conn ect the wiring 

board 6 and the semiconductor chip 4 by means of a bonding wire 

7.  Such a connection method is not particularly li mited, and 

any conventionally known method, for example, a wir e bonding 

method or a TAB (Tape Automated Bonding) method, ca n be 

appropriately employed. 

[0053] Furthermore, plural semiconductor chips can be 

laminated by thermally compressing and thermally cu ring another 

adhesive layer-attached semiconductor chip 5 on the  surface of 
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the mounted semiconductor chip 4, and connecting th e 

semiconductor chip 5 to the wiring board 7 by the w ire bonding 

method again.  For example, as illustrated in Fig. 5, a method 

of stacking the semiconductor chip 4 by cascading, or as 

illustrated in Fig. 6, a method of stacking the sem iconductor 

chip 4 while embedding the bonding wire 7 by making  the adhesive 

layer 2 starting from the second layer thicker, may  be used. 

[0054] In regard to the method for producing a 

semiconductor package of the present invention, as illustrated 

in Fig. 7, it is preferable that the wiring board 6  and the 

semiconductor chip 4 are sealed by means of a seali ng resin 8, 

and thus the semiconductor package 9 of the present  invention 

can be obtained.  The sealing resin 8 is not partic ularly 

limited, and any known sealing resin that can be us ed for the 

production of semiconductor packages can be appropr iately used.  

Furthermore, the sealing method using the sealing r esin 8 is 

not particularly limited, and any known method can be 

appropriately employed. 

[0055] According to such a method for producing a 

semiconductor package of the present invention, eve n if high 

temperature curing is performed, the wafer 1 can be  fixed to 

the wiring board 6 without having voids generated i n the 

adhesive layer 2 formed from a film-like adhesive.  

Particularly, in a case in which semiconductor chip s 4 are 

stacked in multiple levels as in the case of a memo ry package, 
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curing in a short period of time can be achieved by  high 

temperature curing, and therefore, shortening of th e package 

assembling time is enabled. 

[0056] Hereinafter, the present invention will be 

explained more specifically based on Examples and C omparative 

Examples, but the present invention is not intended  to be 

limited to the following Examples. 

[0057] (Example 1) 

 First, 310 parts by mass of a slurry-like surface- treated 

spherical silica filler (trade name: SC2050-KNP, si lica average 

particle size: 0.5 µm, surface treating agent: 

3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s olid 

content concentration: 70 wt%, manufactured by Adma techs Co., 

Ltd.), 56 parts by mass of a solid cresol-novolac t ype epoxy 

resin (trade name: EOCN-1020-70, softening point: 7 0°C, solid, 

epoxy equivalent: 200, manufactured by Nippon Kayak u Co., Ltd.), 

49 parts by mass of a liquid bisphenol A type epoxy  resin (trade 

name: YD-128, softening point: 25 °C or lower, liquid, epoxy 

equivalent: 190, manufactured by Shin Nikka Epoxy S eizo K.K.), 

and 30 parts by mass of a bisphenol A type phenoxy resin (trade 

name: YP-50S, Tg: 84 °C, manufactured by Shin Nikka Epoxy Seizo 

K.K.) were weighed and mixed, and the mixture was h eated and 

stirred for 2 hours at a temperature of 110 °C in a 500-ml 

separable flask.  Thus, a resin mixture was obtaine d.  

Subsequently, 445 parts by mass of this resin mixtu re was 
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transferred into an 800-ml planetary mixer, and 9 p arts by mass 

of an imidazole type curing agent (trade name: 2PHZ -PW, 

manufactured by Shikoku Chemicals Corp.) and 2 part s by mass 

of hydrophobic fumed silica (trade name: RY-200, sp ecific 

surface area: 100 m 2/g, manufactured by Nippon Aerosil Co., Ltd.) 

were added thereto, and the mixture was stirred and  mixed for 

1 hour at room temperature, and then was defoamed i n a vacuum.  

Subsequently, a composition for a film-like adhesiv e was 

obtained.  Subsequently, the composition for a film -liked 

adhesive thus obtained was applied on a release-tre ated PET film 

having a thickness of 38 µm, and the PET film was heated and 

dried for 10 minutes at a temperature of 100 °C.  Thus, a 

film-like adhesive having a size of 200 mm × 300 mm and a 

thickness of 20 µm was obtained. 

[0058] (Example 2) 

 A composition for a film-like adhesive and a film- like 

adhesive were obtained in the same manner as in Exa mple 1, except 

that a dicyclopentadiene type epoxy resin (trade na me: XD-1000, 

softening point: 70 °C, solid, epoxy equivalent: 250, 

manufactured by Nippon Kayaku Co., Ltd.) was used i nstead of 

the cresol-novolac type epoxy resin. 

[0059] (Example 3) 

 First, 286 parts by mass of a slurry-like surface- treated 

spherical silica filler (trade name: SC2050-KNP, si lica average 

particle size: 0.5 µm, surface treating agent: 
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3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s olid 

content concentration: 70 wt%, manufactured by Adma techs Co., 

Ltd.), 40 parts by mass of a solid bisphenol A type  epoxy resin 

(trade name: JER1002, softening point: 78 °C, solid, epoxy 

equivalent: 200, manufactured by Mitsubishi Chemica l Corp.), 

100 parts by mass of a liquid bisphenol A type epox y resin (trade 

name: YD-128, softening point: 25 °C or lower, liquid, epoxy 

equivalent: 190, manufactured by Shin Nikka Epoxy S eizo K.K.), 

and 100 parts by mass of a bisphenol A type phenoxy  resin (trade 

name: YP-50S, Tg: 84 °C, manufactured by Shin Nikka Epoxy Seizo 

K.K.) were weighed and mixed, and the mixture was h eated and 

stirred for 2 hours at a temperature of 110 °C in a 500-ml 

separable flask.  Thus, a resin mixture was obtaine d.  Next, 

440 parts by mass of this resin mixture was transfe rred into 

an 800-ml planetary mixer, and 6 parts of a dicyand iamide type 

curing agent (trade name: DICY7, manufactured by Mi tsubishi 

Chemical Corp.), 1 part by mass of an imidazole typ e curing agent 

(trade name: 2PHZ-PW, manufactured by Shikoku Chemi cals Corp.) 

and 7 parts by mass of hydrophobic fumed silica (tr ade name: 

RY-200, specific surface area: 100 m 2/g, manufactured by Nippon 

Aerosil Co., Ltd.) were added thereto.  The mixture  was stirred 

and mixed for 1 hour at room temperature, and then was defoamed 

in a vacuum.  Thus, a composition for a film-like a dhesive was 

obtained.  Subsequently, the composition for a film -like 

adhesive thus obtained was applied on a release-tre ated PET film 
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having a thickness of 38 µm, and the PET film was heated and 

dried for 10 minutes at a temperature of 100 °C.  Thus, a 

film-like adhesive having a size of 200 mm × 300 mm and a 

thickness of 20 µm was obtained. 

[0060] (Example 4) 

 A composition for a film-like adhesive and a film- like 

adhesive were obtained in the same manner as in Exa mple 3, except 

that 7 parts by mass of hydrophobic fumed silica (t rade name: 

RY-200S, specific surface area: 80 m 2/g, manufactured by Nippon 

Aerosil Co., Ltd.) was used. 

[0061] (Example 5) 

 A composition for a film-like adhesive and a film- like 

adhesive were obtained in the same manner as in Exa mple 4, except 

that 2 parts by mass of hydrophobic fumed silica (t rade name: 

RY-200S, specific surface area: 80 m 2/g, manufactured by Nippon 

Aerosil Co., Ltd.) was used. 

[0062] (Example 6) 

 First, 286 parts by mass of a slurry-like surface- treated 

spherical silica filler (trade name: SC2050-KNP, si lica average 

particle size: 0.5 µm, surface treating agent: 

3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s olid 

content concentration: 70 wt%, manufactured by Adma techs Co., 

Ltd.), 40 parts by mass of a solid bisphenol A type  epoxy resin 

(trade name: JER1002, softening point: 78 °C, solid, epoxy 

equivalent: 200, manufactured by Mitsubishi Chemica l Corp.), 
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100 parts by mass of a liquid bisphenol A type epox y resin (trade 

name: YD-128, softening point: 25 °C or lower, liquid, epoxy 

equivalent: 190, manufactured by Shin Nikka Epoxy S eizo K.K.), 

and 100 parts by mass of a bisphenol A type phenoxy  resin (trade 

name: YP-50S, Tg: 84 °C, manufactured by Shin Nikka Epoxy Seizo 

K.K.) were weighed and mixed, and the mixture was h eated and 

stirred for 2 hours at a temperature of 110 °C in a 500-ml 

separable flask.  Thus, a resin mixture was obtaine d.  Next, 

440 parts by mass of this resin mixture was transfe rred into 

an 800-ml planetary mixer, and 6 parts of a dicyand iamide type 

curing agent (trade name: DICY7, manufactured by Mi tsubishi 

Chemical Corp.) and 1 part by mass of an imidazole type curing 

agent (trade name: 2PHZ-PW, manufactured by Shikoku  Chemicals 

Corp.) were added thereto.  The mixture was stirred  and mixed 

for 1 hour at room temperature, and then was defoam ed in a vacuum.  

Thus, a composition for a film-like adhesive was ob tained.  

Subsequently, the composition for a film-like adhes ive thus 

obtained was applied on a release-treated PET film having a 

thickness of 38 µm, and the PET film was heated and dried for 

10 minutes at a temperature of 100 °C.  Thus, a film-like 

adhesive having a size of 200 mm × 300 mm and a thickness of 

20 µm was obtained.  This film was further heated for 3  hours 

at a temperature of 120 °C, and thereby the film was intentionally 

subjected to partial thermal curing.  Thus, a film having an 

increased melt viscosity was produced. 
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[0063] (Comparative Example 1) 

 First, 154 parts by mass of a slurry-like surface- treated 

spherical silica filler (trade name: SC2050-KNP, si lica average 

particle size: 0.5 µm, surface treating agent: 

3-glycidoxypropyltrimethoxysilane, solvent: MIBK, s olid 

content concentration: 70 wt%, manufactured by Adma techs Co., 

Ltd.), 49 parts by mass of a liquid bisphenol A typ e epoxy resin 

(trade name: YD-128, softening point: 25 °C or lower, liquid, 

epoxy equivalent: 190, manufactured by Shin Nikka E poxy Seizo 

K.K.), and 30 parts by mass of a bisphenol A type p henoxy resin 

(trade name: YP-50S, Tg: 84 °C, manufactured by Shin Nikka Epoxy 

Seizo K.K.) were weighed and mixed, and the mixture  was heated 

and stirred for 2 hours at a temperature of 110 °C in a 500-ml 

separable flask.  Thus, a resin mixture was obtaine d.  Next, 

233 parts by mass of this resin mixture was transfe rred into 

an 800-ml planetary mixer, and 0.8 parts by mass of  a 

triphenylphosphine type curing catalyst (trade name : TPP-K, 

manufactured by Hokko Chemical Industry Co., Ltd.) was added 

thereto.  The mixture was stirred and mixed for 1 h our at room 

temperature, and then was defoamed in a vacuum.  Th us, a 

composition for a film-like adhesive was obtained.  

Subsequently, the composition for a film-like adhes ive thus 

obtained was applied on a release-treated PET film having a 

thickness of 38 µm, and the PET film was heated and dried for 

10 minutes at a temperature of 100 °C.  Thus, a film-like 
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adhesive having a size of 200 mm × 300 mm and a thickness of 

20 µm was obtained. 

[0064] (Comparative Example 2) 

 A composition for a film-like adhesive and a film- like 

adhesive were obtained in the same manner as in Exa mple 6, except 

that the intentional thermal curing process for 3 h ours at 120 °C 

was not carried out. 

[0065] (Comparative Example 3) 

 A composition for a film-like adhesive and a film- like 

adhesive were obtained in the same manner as in Com parative 

Example 2, except that a chain-like alicyclic epoxy  epoxy resin 

(trade name: EP-4000L, softening point: 25 °C lower, liquid, 

epoxy equivalent: 255, manufactured by Adeka Corp.)  was used 

instead of the liquid bisphenol A type epoxy resin.  

[0066] (Comparative Example 4) 

 First, 56 parts by mass of a solid cresol-novolac type 

epoxy resin (trade name: EOCN-1020-70, softening po int: 70 °C, 

solid, epoxy equivalent: 200, manufactured by Nippo n Kayaku Co., 

Ltd.), 49 parts by mass of a liquid bisphenol A typ e epoxy resin 

(trade name: YD-128, softening point: 25 °C or lower, liquid, 

epoxy equivalent: 190, manufactured by Shin Nikka E poxy Seizo 

K.K.), 30 parts by mass of a bisphenol A type pheno xy resin (trade 

name: YP-50S, Tg: 84 °C, manufactured by Shin Nikka Epoxy Seizo 

Co., Ltd.), and 93 parts by mass of MIBK were weigh ed and mixed, 

and the mixture was heated and stirred for 2 hours at a 
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temperature of 110 °C in a 500-ml separable flask.  Thus, a resin 

mixture was obtained.  Next, 445 parts by mass of t his resin 

mixture was transferred into an 800-ml planetary mi xer, and 9 

parts by mass of an imidazole type curing agent (tr ade name: 

2PHZ-PW, manufactured by Shikoku Chemicals Corp.) a nd 2 parts 

by mass of hydrophobic fumed silica (trade name: RY -200, 

specific surface area: 100 m 2/g, manufactured by Nippon Aerosil 

Co. ltd.) were added thereto.  The mixture was stir red and mixed 

for 1 hour at room temperature, and then was defoam ed in a vacuum.  

Thus, a composition for a film-like adhesive was ob tained.  

Subsequently, the composition for a film-like adhes ive thus 

obtained was applied on a release-treated PET film having a 

thickness of 38 µm, and the film was heated and dried for 10 

minutes at a temperature of 100 °C.  Thus, a film-like adhesive 

having a size of 200 mm × 300 mm and a thickness of 20 µm was 

obtained. 

[0067] (Comparative Example 5) 

 A composition for a film-like adhesive and a film- like 

adhesive were obtained in the same manner as in Exa mple 1, except 

that 617 parts by mass of a slurry-like surface-tre ated 

spherical silica filler was used. 

[0068] The minimum melt viscosity, gelation time, 

evaluation of voids after curing, and film properti es of the 

film-like adhesives related to the Examples and Com parative 

Examples were subjected to the following evaluation s.  The 
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results are presented in Tables 1 and 2. 

[0069] (Measurement of minimum melt viscosity) 

 Each of the film-like adhesives related to the Exa mples 

and Comparative Examples was cut out into a size of  5.0 cm × 

5.0 cm, and the film-like adhesive pieces were lami nated using 

a hand roller on a hot plate at a stage temperature  of 70 °C, 

and thus a specimen having a thickness of about 1.0  mm was 

obtained.  For this specimen, the change in the vis cous 

resistance over a temperature range of 20 °C to 250 °C at a rate 

of temperature increase of 5 °C/min was measured using a 

rheometer (RS6000, manufactured by Haake Technik Gm bH), and 

from a temperature-viscous resistance curve thus ob tained, the 

minimum melt viscosity (Pa ·s) and the minimum melt 

viscosity-reaching temperature ( °C) were calculated. 

[0070] (Measurement of gelation time) 

 Each of the film-like adhesives related to the Exa mples 

and Comparative Examples was cut out into a size th at weighed 

about 2 g, and the gelation time at a stage tempera ture of 180 °C 

was measured according to JIS K6911 using a gelatio n testing 

machine (trade name: A0E1, manufactured by Imoto Ma chinery Co., 

Ltd.). 

[0071] (Evaluation of voids after thermal curing) 

 Each of the film-like adhesives related to the Exa mples 

and Comparative Examples was first adhered to one s urface of 

a dummy silicon wafer (aluminum-deposited silicon w afer, 8-inch 
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size, thickness 100 µm) at a temperature of 70 °C and a pressure 

of 0.3 MPa using a manual laminator (trade name: FM -114, 

manufactured by TechnoVision, Inc.), and then using  the same 

manual laminator, a dicing tape (trade name: K-13, manufactured 

by Furukawa Electric Co., Ltd.) and a dicing frame (trade name: 

DTF2-8-1H001, manufactured by Disco Corp.) were adh ered to the 

surface of the film-like adhesive opposite to the d ummy silicon 

wafer, at room temperature and a pressure of 0.3 MP a.  

Subsequently, the assembly was subjected to dicing into a size 

of 10 mm × 10 mm using a dicing apparatus (trade name: DFD-63 40, 

manufactured by Disco Corp.) equipped with a biaxia l dicing 

blade (Z1: NBC-ZH2050 (27 HEDD), manufactured by Di sco Corp. 

/ Z2: NBC-ZH127F-SE (BC), manufactured by Disco Cor p.).  Thus, 

semiconductor chips were obtained. 

 Subsequently, the semiconductor chips were thermal ly 

compressed on a glass substrate (10 cm × 10 cm in size, thickness 

700 µm) using a die bonder (trade name: DB-800, manufact ured 

by Hitachi High Technologies Corp.) under the condi tions of a 

temperature of 120 °C, a pressure of 0.1 MPa (load 1,000 gf), 

and a time of 1.0 second.  The initial state in the  film-like 

adhesive after thermal compression was observed thr ough the 

back surface of the glass substrate.  Thereafter, t his was 

disposed in a dryer and was heated at a temperature  of 180 °C 

for 10 minutes to thereby thermally cure the film-l ike adhesive.  

The state in the film-like adhesive after thermal c uring was 
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observed through the back surface of the glass subs trate.  After 

thermal compression and after thermal curing, the f ilm-like 

adhesive was evaluated by checking whether voids we re 

recognized by visual inspection, and a film-like ad hesive in 

which even if voids were recognized, the number of voids having 

a maximum width of less than 300 µm was less than 10, and the 

voids were substantially not expanding and were dev eloping into 

voids that caused package cracking, was rated as " ", which 

meant a superior product.  On the other hand, after  thermal 

compression, the film-like adhesive was evaluated b y checking 

whether voids were recognized by visual inspection,  and a 

film-like adhesive in which even if voids were reco gnized, the 

number of voids having a maximum width of less than  300 µm was 

less than 10, but after thermal curing, the voids e xpanded and 

developed into voids that caused package cracking, with the 

number of voids having a maximum width of 500 µm or more being 

10 or more, was evaluated as " �" as a defective product. 
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[0072] [Table 1] 

Composition Example 1 Example 2 Example 3 Example 4 Example 5 Example 6 

Epoxy resin 
(parts by mass) 

Cresol-novolac type (solid) 56 - - - - - 
Bisphenol A type (solid) - - 40 40 40 40 

Dicyclopentadiene type (solid) - 56 - - - - 
Bisphenol A type (liquid) 49 49 100 100 100 100 

Chain-like/alicyclic (liquid) - - - - - - 
Phenoxy resin  
(parts by mass) Bisphenol A type 30 30 100 100 100 100 

Epoxy resin curing 
agent (parts by mass) 

Dicyandiamide type curing 
agent - - 6 6 6 6 

Imidazole type curing agent 9 9 1 1 1 1 
Phenol type curing agent - - - - - - 

Slurry-like surface-treated spherical silica filler  
(solid content 70%) (parts by mass) 310 310 286 286 286 286 

Hydrophobic fumed 
silica (parts by mass) 

RY-200 2 2 7 - - - 
RY-200S - - - 7 2 - 

Heat treatment (120 degrees/3 hours) Not Performed Not Performed Not Performed Not Performed Not Performed Performed 
Silica filler content (mass%) 59.8 59.8 44.1 44.1 44.6 44.7 

Amount of hydrophobic fumed silica filling (mass%) 1.5 1.5 1.5 1.5 0.4 0 
Film properties       

Minimum melt viscosity-reaching temperature (°C) 125 135 160 162 158 146 
Minimum melt viscosity (Pa·s) 2000 2100 400 328 230 1500 
Gelation time @ 180°C (sec) 165 185 193 194 191 180 

Evaluation of voids after thermal curing       
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[0073] [Table 2] 

Composition Comparative 
Example 1 

Comparative 
Example 2 

Comparative 
Example 3 

Comparative 
Example 4 

Comparative 
Example 5 

Epoxy resin  
(parts by mass) 

Cresol-novolac type (solid) - - - 56 56 
Bisphenol A type (solid) - 40 40 - - 
Dicyclopentadiene type 

(solid) - - - - - 

Bisphenol A type (liquid) 49 100 - 49 49 
Chain-like/alicyclic (liquid) - - 100 - - 

Phenoxy resin  
(parts by mass) 

Bisphenol A type 30 100 100 30 30 

Epoxy resin curing 
agent (parts by mass) 

Dicyandiamide type curing 
agent 

- 6 6 - - 

Imidazole type curing agent - 1 1 9 9 
Phenol type curing agent 29 - - - - 

Slurry-like surface-treated spherical silica filler  
(solid content 70%) (parts by mass) 154 286 286 - 617 

Hydrophobic fumed 
silica (parts by mass) 

RY-200 - - - - - 

RY-200S - - - - - 
Heat treatment (120 degrees/3 hours) Not Performed Not Performed Not Performed Not Performed Not Performed 

Silica filler content (mass%) 49.9 44.7 44.7 0 75 
Amount of hydrophobic fumed silica filling (mass%) 0 0 0 0 0 

Film properties     � 
Minimum melt viscosity-reaching temperature (°C) 142 155 160 115 130 

Minimum melt viscosity (Pa·s) 1187 107 100 30 11000 
Gelation time @ 180°C (sec) 265 190 513 140 180 

Evaluation of voids after thermal curing � � � �  
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[0074] As indicated in Table 1, in Examples 1 to 6,  the 

content of the silica filler (D) was 44.1% to 59.8%  by mass 

relative to the total amount of the epoxy resin (A) , the epoxy 

resin curing agent (B), the phenoxy resin (C) and t he silica 

filler (D), which fell in the range of 30% to 70% b y mass as 

defined in Claim 1.  When the film-like adhesives w ere heated 

from room temperature at a rate of temperature incr ease of 

5°C/min, the film-like adhesives exhibited minimum me lt 

viscosities in the range of 230 Pa ·s to 2,100 Pa ·s in a 

temperature range of higher than 120 °C and 180 °C or lower, which 

fell in the range of 200 Pa ·s to 10,000 Pa ·s as defined in Claim 

1.  The gelation time at 180 °C according to the hot plate method 

defined in JIS K6911 was 165 seconds to 195 seconds , which fell 

in the range of 1 second to 200 seconds as defined in Claim 1, 

and therefore, the film-like adhesives exhibited ex cellent film 

properties.  Furthermore, despite that the film-lik e adhesives 

were cured at a high temperature in a short period of time, such 

as 180 °C and 10 minutes, the film-like adhesives could be cured 

satisfactorily without any expansion of voids. 

[0075] On the other hand, as indicated in Table 2, in 

Comparative Example 1, since the gelation time was 265 seconds, 

which was longer than 200 seconds, voids were expan ded.  In 

Comparative Example 2, since the minimum melt visco sity was 107 

Pa·s, which was lower than 200 Pa ·s, expansion of voids occurred 

as well.  In Comparative Example 3, since a silica filler was 

not included, and the minimum melt viscosity was 30  Pa ·s, which 

was lower than 200 Pa ·s, expansion of voids also occurred.  In 
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Comparative Example 4, since the content of the sil ica filler 

was 75% by mass, which was higher than 70% by mass,  and the 

minimum melt viscosity was higher than 10,000 Pa ·s, inferior 

film properties were obtained. 

 

EXPLANATIONS OF LETTERS OR NUMERALS 

[0076] 1: WAFER 

 2: ADHESIVE LAYER 

 3: DICING TAPE 

 4: SEMICONDUCTOR CHIP 

 5: ADHESIVE LAYER-ATTACHED SEMICONDUCTOR CHIP 

 6: WIRING BOARD 

 7: BONDING WIRE 

 8: SEALING RESIN 

 9: SEMICONDUCTOR PACKAGE 
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CLAIMS 

1. A film-like adhesive comprising an epoxy resin ( A), an 

epoxy resin curing agent (B), a phenoxy resin (C), and a silica 

filler (D), 

 wherein the content of the silica filler (D) is 30 % to 

70% by mass relative to the total amount of the epo xy resin (A), 

the epoxy resin curing agent (B), the phenoxy resin  (C) and the 

silica filler (D), 

 when the film-like adhesive is heated from room 

temperature at a rate of temperature increase of 5 °C/min, the 

film-like adhesive exhibits a minimum melt viscosit y in the 

range of 200 Pa ·s to 10,000 Pa ·s in a temperature range of higher 

than 120 °C and 180 °C or lower, and 

 the gelation time at 180 °C according to the hot plate 

method defined in JIS K6911 is 1 second to 200 seco nds. 

 

2. The film-like adhesive according to claim 1, whe rein the 

film-like adhesive comprises a hydrophobic fumed si lica having 

a specific surface area according to the BET method  defined in 

JIS Z8830 of 10 m 2/g to 300 m 2/g, as at least one of the silica 

filler (D). 

 

3. A method for producing a semiconductor package, the 

method comprising: 

 a first step of thermally compressing the film-lik e 

adhesive according to claim 1 or 2 and a dicing tap e on the back 

surface of a wafer having at least one semiconducto r circuit 
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formed on the front surface, and thereby providing an adhesive 

layer and a dicing tape on the back surface of the wafer; 

 a second step of simultaneously dicing the wafer a nd the 

adhesive layer, and thereby obtaining an adhesive 

layer-attached semiconductor chip including the waf er and the 

adhesive layer; 

 a third step of detaching the dicing tape from the  adhesive 

layer, and thermally compressing the adhesive layer -attached 

semiconductor chip and a wiring board, with the adh esive layer 

interposed therebetween; and 

 a fourth step of thermally curing the adhesive lay er. 

 

4. A semiconductor package obtained by the method f or 

producing a semiconductor package according to clai m 3. 


