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SPECIFICATION 

 

ADHESIVE FILM AND METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

 

TECHNICAL FIELD 5 

[0001] 

The present invention relates to an adhesive film a nd to a method 

for manufacturing a semiconductor device using the adhesive film. 

BACKGROUND ART 

[0002] 10 

There is an increasing demand for reducing the size  of mounted 

components, and more importance is being placed on a technology 

capable of decreasing the size of a package and, th us, capable of 

reducing the size and weight of a semiconductor dev ice. 

[0003] 15 

Such a technology which has been developed is wafer -level 

packaging (WLP).  In WLP, interconnects and electro des of a circuit 

are provided on a semiconductor wafer, and encapsul ated with a resin, 

and then, dicing of the semiconductor wafer is perf ormed.  

Furthermore, high-density integration, more externa l connections, 20 

and the like have been required in recent years, an d in order to satisfy 

such conditions, embedded waver-level ball grid arr ay (eWLB) has been 

developed. 

This method for manufacturing a package utilizes a technique 

that includes adhering a semiconductor chip onto a supporting 25 

substrate using an adhesive film and encapsulating the semiconductor 

chip. 
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[0004] 

The adhesive film, however, is required to fix the semiconductor 

chip onto the supporting substrate during an encaps ulating step or 

the like and, on the contrary, is required to be re moved along with 

the supporting substrate from the semiconductor chi p after 5 

encapsulating.  As such, the adhesive film is requi red to have 

contrary characteristics. 

[0005] 

In Patent Document 1, there is disclosed a thermall y 

contractible film in which an adhesive layer is lam inated on both 10 

surfaces of a base material, wherein the thermally contractible film 

has a high contraction percentage under a temperatu re of 100°C or 

less. 

In Patent Document 2, there are disclosed a semicon ductor 

adhesive film in which a resin layer A is laminated  on one or both 15 

sides of a supporting film and a method that includ es adhering the 

semiconductor adhesive film, having a coefficient o f linear thermal 

expansion of 3.0 × 10 -5 /°C at a temperature of 20°C to 200°C, to a 

rear side of a lead frame to protect the lead frame  with the supporting 

film and peeling the semiconductor adhesive film of f after 20 

encapsulating.  This supporting film is described a s having a thermal 

contraction percentage of 0.15% or less when being heated at a 

temperature of 200°C for two hours. 

[0006] 

In Patent Document 3, there is disclosed a laminate d sheet in 25 

which a contractible film layer and a constraining layer which 

constrains contraction of the contractible film lay er are laminated.  
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The contractible film layer is described as having a thermal 

contraction percentage of 30% to 90% at a temperatu re of 70°C to 180°C 

in the direction of main contraction. 

[0007] 

In Patent Document 4, there is disclosed a dicing s urface 5 

protecting sheet that uses a thermally contractible  film having a 

thermal contraction percentage of 3% to 90% in the temperature range 

of 40°C to 180°C.  A processing method using this d icing surface 

protecting sheet is also described therein.  Howeve r, Patent Document 

4 does not describe using the dicing surface protec ting sheet in a 10 

step of resin molding. 

[0008] 

In Patent Document 5, there is disclosed a heat-pee led adhesive 

sheet in which a thermally expandable adhesive laye r containing a 

foaming agent is laminated on at least one side of a base material 15 

that includes a composite film layer of a urethane polymer (meta) 

and an acrylic polymer.  The heat-peeled adhesive s heet is described 

as having a thermal contraction percentage of 97% o r greater at a 

temperature of 150°C. 

[0009] 20 

RELATED DOCUMENT 

PATENT DOCUMENT 

[Patent Document 1]  Japanese Unexamined Patent Pub lication No. 

2000-319600 

[Patent Document 2]  Japanese Unexamined Patent Pub lication No. 25 

2003-17647 

[Patent Document 3]  Japanese Unexamined Patent Pub lication No. 
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2008-155619 

[Patent Document 4]  Japanese Unexamined Patent Pub lication No. 

2011-204806 

[Patent Document 5]  Japanese Unexamined Patent Pub lication No. 

2012-167178 5 

 

SUMMARY OF THE INVENTION 

[0010] 

The adhesive films described in Patent Documents 1 to 5, however, 

do not have contrary characteristics such as having  thermal tolerance 10 

and adhesiveness at the temperature of mounting and  resin molding 

steps and exhibiting easy peelability in a step of peeling a 

semiconductor chip off from a supporting body after  the resin molding.  

Thus, the adhesive films cannot be used in a semico nductor 

manufacturing process such as the eWLB technology t hat requires such 15 

characteristics to be provided. 

[0011] 

The present invention, conceived in view of the abo ve situation, 

provides an adhesive film having characteristics as  above and further 

provides a method for manufacturing a semiconductor  device using the 20 

adhesive film. 

[0012] 

The present invention is described as follows. 

[1] An adhesive film in which a base material layer  and a self-peeling 

adhesive layer are laminated, 25 

wherein the base material layer has a thermal contr action 

percentage in a direction of flow (thermal contract ion percentage 
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in an MD direction) and a thermal contraction perce ntage in an 

orthogonal direction with respect to the direction of flow (thermal 

contraction percentage in a TD direction) that sati sfy the following 

conditions: 

(1) after heating at 150°C for 30 minutes, 5 

0.4 ≤ |thermal contraction percentage in MD direction / thermal 

contraction percentage in TD direction| ≤ 2.5 and 

average of thermal contraction percentage in MD dir ection and 

thermal contraction percentage in TD direction ≤ 2%, and 

(2) after heating at 200°C for 10 minutes, 10 

0.4 ≤ |thermal contraction percentage in MD direction / thermal 

contraction percentage in TD direction| ≤ 2.5 and 

average of thermal contraction percentage in MD dir ection and 

thermal contraction percentage in TD direction ≥ 3%. 

[2] The adhesive film according to [1], wherein the  self-peeling 15 

adhesive layer has an adhesive strength that is dec reased by heat. 

[3] The adhesive film according to [1] or [2], wher ein the 

adhesive film further comprises an adhesive layer, and the adhesive 

layer is laminated on the base material layer on a side opposite to 

the side on which the self-peeling adhesive layer i s laminated. 20 

[4] The adhesive film according to any one of [1] t o [3], wherein 

the base material layer has a storage modulus E' at  180°C of greater 

than or equal to 1.0E+6 and less than or equal to 2 .0E+8. 

[5] The adhesive film according to any one of [1] t o [4], wherein 

the base material layer comprises a polyester resin , a polyimide resin, 25 

or a polyamide resin. 

[6] A method for manufacturing a semiconductor devi ce comprising 
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the steps of: 

adhering the adhesive film according to any one of [1] to [5] 

to a supporting substrate such that the self-peelin g adhesive layer 

is on the supporting substrate side of the adhesive  film; 

mounting a semiconductor chip on the base material layer of the 5 

adhesive film; 

applying an encapsulating material to cover the sem iconductor 

chip and the adhesive film and curing the encapsula ting material at 

a temperature of 150°C or less to form a semiconduc tor chip mold with 

an attached supporting base material; 10 

heating at a temperature over 150°C to decrease an adhesive 

strength of the self-peeling adhesive layer and rem oving the 

supporting substrate from the semiconductor chip mo ld with an 

attached supporting base material; and 

removing the adhesive film to obtain a semiconducto r chip mold. 15 

[0013] 

The adhesive film of the present invention can exhi bit contrary 

characteristics depending on a temperature conditio n such as having 

thermal tolerance and adhesiveness at a predetermin ed temperature 

and having easy peelability at a temperature differ ent from the 20 

predetermined temperature. 

[0014] 

Therefore, the adhesive film of the present inventi on, when 

being used in a method for manufacturing a semicond uctor and the like 

that requires such characteristics, has thermal tol erance and 25 

adhesiveness at the temperature of a mounting step or of a resin 

molding step and has easy peelability in a step of removing a 
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semiconductor chip from a supporting body after the  resin molding.  

Thus, a semiconductor device can be manufactured in  a simple method.  

As such, the method for manufacturing a semiconduct or device using 

the adhesive film of the present invention has exce llent productivity 

and can increase a yield. 5 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

The above and other objects, features, and advantag es will be 

more apparent from the following description of a p referred 10 

embodiment and the accompanying drawings. 

[0016] 

Fig. 1 is a schematic sectional view illustrating a n adhesive 

film of an embodiment. 

Fig. 2 is a schematic step diagram illustrating a m ethod for 15 

manufacturing a semiconductor device of the embodim ent. 

Fig. 3 is a schematic step diagram illustrating the  method for 

manufacturing the semiconductor device of the embod iment. 

Fig. 4 is a diagram illustrating a method for evalu ating 

peelability in an example. 20 

 

DESCRIPTION OF EMBODIMENTS 

[0017] 

Hereinafter, an embodiment of the present invention  will be 

appropriately described by using the drawings.  In all of the drawings, 25 

corresponding elements will be designated by the sa me reference sign, 

and descriptions thereof will not be repeated appro priately. 
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An adhesive film 10 of the present embodiment inclu des a base 

material layer 12 and a self-peeling adhesive layer  14 that are 

laminated as illustrated in Fig. 1. 

[0018] 

[Base Material Layer 12] 5 

The base material layer 12 has a thermal contractio n percentage 

in a direction of flow (thermal contraction percent age in an MD 

direction) and a thermal contraction percentage in an orthogonal 

direction with respect to the direction of flow (th ermal contraction 

percentage in a TD direction) that satisfy the foll owing conditions. 10 

[0019] 

(1) After Heating at 150°C for 30 Minutes 

0.4 ≤ |thermal contraction percentage in MD direction / thermal 

contraction percentage in TD direction| ≤ 2.5 

average of thermal contraction percentage in MD dir ection and 15 

thermal contraction percentage in TD direction ≤ 2% 

(2) After Heating at 200°C for 10 Minutes 

0.4 ≤ |thermal contraction percentage in MD direction / thermal 

contraction percentage in TD direction| ≤ 2.5 

average of thermal contraction percentage in MD dir ection and 20 

thermal contraction percentage in TD direction ≥ 3% 

[0020] 

Thermal contractility of a resin film that is used as the base 

material layer 12 in a step of encapsulating a semi conductor chip 

can be determined by heating the resin film at 150° C for 30 minutes. 25 

In a method for manufacturing a semiconductor devic e, the 

temperature of the encapsulating step is approximat ely 150°C at most, 
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and the thermal contraction of the resin film ends in a certain amount 

of heating time.  The thermal contraction of the re sin film, which 

is the base material layer, at 150°C mostly ends af ter heating for 

30 minutes.  Therefore, if the thermal contraction percentage of the 

resin film, which is the base material layer 12, he ated at 150°C for 5 

30 minutes satisfies the above condition (1), it ca n be determined 

that the peeling off of the adhesive film 10 from t he supporting 

substrate is suppressed during the step of encapsul ating the 

semiconductor chip. 

[0021] 10 

Thermal contractility of the resin film that is use d as the base 

material layer 12 in a step of peeling the encapsul ated semiconductor 

chip (package) off from the supporting substrate ca n be determined 

by heating the resin film at 200°C for 10 minutes. 

Since the temperature of the encapsulating step is approximately 15 

150°C at most in the method for manufacturing a sem iconductor device, 

the resin film of the present embodiment is heated at a temperature 

over 150°C in the step of peeling off from the supp orting substrate.  

Unlike the encapsulating step, the peeling off from  the supporting 

substrate is desirably performed in a short amount of time.  Therefore, 20 

if the thermal contraction percentage of the resin film, which is 

the base material layer 12, heated at 200°C, which is higher than 

the temperature of the encapsulating step, for 10 m inutes satisfies 

the above condition (2), it can be determined that the adhesive film 

10 is easily peeled off from the supporting substra te in peeling the 25 

package off from the supporting substrate. 

[0022] 
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The term "|contraction percentage in MD direction /  contraction 

percentage in TD direction|" represents the absolut e value of the 

ratio of the contraction percentage in the MD direc tion to the 

contraction percentage in the TD direction.  If the  value is greater 

than or equal to 0.4 and less than or equal to 2.5 or preferably greater 5 

than or equal to 0.6 and less than or equal to 2.5,  the contraction 

percentage in the MD direction and the contraction percentage in the 

TD direction are isotropic without having direction al dependency. 

From the isotropy thereof, stress caused by anisotr opy of the 

contraction percentage of the base material layer 1 2 is unlikely to 10 

occur, and thus, with less bending occurring in the  encapsulating 

step, a leakage and bending of an encapsulating res in can be suppressed.  

In addition, with less bending occurring in the pee ling step, damage 

to the package can be prevented, and the peeling is  facilitated. 

[0023] 15 

The term "average of thermal contraction percentage  in MD 

direction and thermal contraction percentage in TD direction" after 

heating at 150°C for 30 minutes is less than or equ al to 2% or 

preferably less than or equal to 1.8%.  Accordingly , the self-peeling 

adhesive layer 14 being peeled by the thermal contr action of the base 20 

material layer 12 can be suppressed in the step of encapsulating the 

semiconductor chip. 

[0024] 

Meanwhile, the term "average of thermal contraction  percentage 

in MD direction and thermal contraction percentage in TD direction" 25 

after heating at 200°C for 10 minutes is greater th an or equal to 

3% or preferably greater than or equal to 3.5%.  Ac cordingly, peeling 
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of the self-peeling adhesive layer 14 can be promot ed by the thermal 

contraction of the base material layer 12 in the st ep of peeling the 

package off from the supporting substrate. 

In addition, the effect of facilitating the peeling  is also 

achieved if the thermal contraction of the base mat erial layer 12 5 

decreases the strength of adhesion in the end porti ons of the base 

material layer 12.  Furthermore, the peeling can be  promoted by stress 

that occurs from the thermal contraction of the bas e material layer 

12. 

[0025] 10 

Therefore, the base material layer 12 satisfying th e above 

conditions, in the method for manufacturing a semic onductor device 

described later, can exhibit thermal tolerance and adhesiveness 

without contracting at the temperature of a mountin g step or of a 

resin molding step and can be contracted in the ste p of peeling the 15 

semiconductor chip off from the supporting body aft er the resin 

molding, thereby being capable of exhibiting easy p eelability.  The 

adhesive film 10 of the present embodiment can be s uccessfully used 

as an adhesive film for manufacturing semiconductor  device. 

[0026] 20 

A storage modulus E' of the base material layer 12 at 180°C can 

be greater than or equal to 1.0E+6 and less than or  equal to 2.0E+8 

or preferably greater than or equal to 5.0E+6 and l ess than or equal 

to 2.0E+8 in the present embodiment. 

Within this range, the base material layer 12 has a ppropriate 25 

rigidity as a base material, and furthermore, the s elf-peeling 

adhesive layer 14 can be peeled off from the end po rtions of the base 
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material layer 12.  Therefore, an excellent balance  is achieved 

therebetween. 

[0027] 

The base material layer 12 can be configured of one  layer or 

a multilayer structure of two layers or more in the  present embodiment.  5 

The base material layer 12, as a whole, is configur ed to have a thermal 

contraction percentage that satisfies the above con ditions. 

[0028] 

A resin having high thermal tolerance that satisfie s the above 

conditions can be used as a resin constituting the base material layer 10 

12, and such a resin can be exemplified by, for exa mple, a polyester 

resin, a polyimide resin, and a polyamide resin.  A mong these, a 

polyester resin or a polyamide resin is preferably used.  The 

polyester resin that is described in the paragraph 0026 to the 

paragraph 0036 of Japanese Unexamined Patent Public ation No. 15 

2009-172864 can be used as the polyester resin here in, and the known 

polyamide resin that is described in Pamphlet of In ternational 

Publication No. WO2012/117884 can be used as the po lyamide resin 

herein. 

[0029] 20 

A polyester resin is particularly preferred in the present 

embodiment and can be exemplified by, for example, a polyethylene 

terephthalate resin, a polyethylene naphthalate res in, and an 

amorphous polyethylene terephthalate resin. 

The base material layer 12 can be used in the form of a resin 25 

film. 

[0030] 
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The resin film constituting the base material layer  12 can be 

obtained as an amorphous or low-crystallinity film by inhibiting 

crystallization of a resin having high thermal tole rance and forming 

the resin into a film.  For example, a method of me lting and rapidly 

cooling the resin, a method of performing heat proc essing of the resin 5 

at a temperature over the melting point thereof, an d a method of 

stretching the resin to prevent oriented crystalliz ation thereof can 

be used.  The crystallization can be inhibited with  comonomers by 

appropriately selecting a copolymer ingredient othe r than main 

ingredients. 10 

The base material layer 12 having a thickness less than or equal 

to 500 µm (for example, 1 µm to 500 µm) is generally selected, and 

the thickness is preferably approximately 1 µm to 300 µm or more 

preferably approximately 5 µm to 250 µm.  The resin film used in the 

base material layer may be a single layer or a mult ilayer. 15 

[0031] 

[Self-Peeling Adhesive Layer 14] 

An adhesive that is included in the self-peeling ad hesive layer 

14 is an adhesive that has an adhesive strength dec reased or lost 

when being heated in the present embodiment.  A mat erial that is not 20 

peeled off at a temperature of 150°C or less and is  peeled off at 

a temperature over 150°C can be selected for the se lf-peeling adhesive 

layer 14.  For example, the adhesive preferably has  a certain level 

of adhesive strength with which a semiconductor ele ment is not peeled 

off from a supporting plate during a step of manufa cturing a 25 

semiconductor device. 

[0032] 
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As the adhesive included in the self-peeling adhesi ve layer 14, 

an adhesive that includes an ingredient producing g as, an adhesive 

that includes a thermally expandable microsphere, a n adhesive that 

has an adhesive strength that is decreased when adh esive ingredients 

react in a cross-linked manner by heat, or the like  is preferably 5 

used. 

As the ingredient producing gas, for example, an az o compound, 

an azide compound, or a Meldrum's acid derivative i s preferably used.  

In addition, an ingredient that includes an inorgan ic foaming agent 

such as an ammonium carbonate, an ammonium bicarbon ate, a sodium 10 

bicarbonate, or an ammonium nitrite or an ingredien t that includes 

an organic foaming agent such as a chlorofluoroalka ne, a hydrazine 

compound, a semicarbazide compound, a triazole comp ound, an N-nitroso 

compound, or the like is also used.  The ingredient  producing gas 

may be added to the adhesive (resin) or may be dire ctly bonded to 15 

the resin. 

[0033] 

As the thermally expandable microsphere, a substanc e forming 

a shell that includes a substance exhibiting therma l expandability 

when being gasified can be used.  As the adhesive t hat has an adhesive 20 

strength decreased when reacting in a cross-linked manner by energy, 

for example, an adhesive that contains a polymeriza ble oligomer and 

has an adhesive strength that is decreased when the  polymerizable 

oligomer reacts in a cross-linked manner can be use d.  These 

ingredients can be added to the adhesive (resin). 25 

The temperature at which gas is produced, the tempe rature at 

which the thermally expandable microsphere thermall y expands, and 
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the temperature for the cross-linked reaction may b e designed to be 

a temperature over 150°C. 

The resin constituting the adhesive can be exemplif ied by an 

acrylic resin, a urethane resin, a silicone resin, and a polyolefin 

resin. 5 

[0034] 

The adhesive film 10 of the present embodiment, as illustrated 

in Fig. 1(ii), may further include an adhesive laye r 16 that is 

laminated on the base material layer 12 on a side o pposite to the 

side on which the self-peeling adhesive layer 14 is  laminated. 10 

[0035] 

(Adhesive Layer 16) 

An adhesive known in the art can be used as an adhe sive 

constituting the adhesive layer 16.  An adhesive th at leaves less 

adhesive residue is preferably used from the viewpo int of reusing 15 

the supporting substrate when the adhesive film of the present 

embodiment is used in manufacturing a wafer support  system, a ceramic 

capacitor, or a semiconductor device.  Particularly , if a 

pressure-sensitive adhesive is used, workability is  improved in the 

adhesion step and in the peeling step, and furtherm ore, less adhesive 20 

residue can lead to increased semiconductor device yield. 

[0036] 

The pressure-sensitive adhesive can be exemplified by a rubber 

pressure-sensitive adhesive in which a rubber polym er such as natural 

rubber, polyisobutylene rubber, styrene-butadiene r ubber, 25 

styrene-isoprene-styrene block copolymer rubber, re claimed rubber, 

butyl rubber, polyisobutylene rubber, or an NBR is used as a base 
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polymer; a silicone pressure-sensitive adhesive; a urethane 

pressure-sensitive adhesive; and an acrylic pressur e-sensitive 

adhesive.  A base agent may comprise one type or tw o or more kinds 

of ingredients.  Particularly, an acrylic pressure- sensitive 

adhesive is preferred. 5 

[0037] 

A method for manufacturing an acrylic pressure-sens itive 

adhesive can be appropriately selected from known m anufacturing 

methods of solution polymerization, mass polymeriza tion, emulsion 

polymerization, and various types of radical polyme rization and the 10 

like.  The adhesive resin obtained may be any of a random copolymer, 

a block copolymer, and a graft copolymer. 

[0038] 

The adhesive film of the present embodiment can be used in 

manufacturing a semiconductor device, temporarily f ixing a member, 15 

and the like and, particularly, can be successfully  used in e-WLB. 

Hereinafter, a method for manufacturing a semicondu ctor device 

using the adhesive film 10 of Fig. 1(i) will be des cribed. 

[0039] 

<Method for Manufacturing Semiconductor Device> 20 

The method for manufacturing a semiconductor device  according 

to the present embodiment includes the following st eps. 

Step (a): adhering the adhesive film 10 onto the su pporting 

substrate 20 such that the self-peeling adhesive la yer 14 is on the 

supporting substrate 20 side of the adhesive film 1 0 (Fig. 2(a)). 25 

Step (b): mounting a semiconductor chip 22 on the b ase material 

layer 12 of the adhesive film 10 (Fig. 2(b)). 
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Step (c): forming an encapsulating layer 24 to cove r the 

semiconductor chip 22 and the adhesive film 10 and cure the 

encapsulating layer 24 at a temperature of 150°C or  less to form a 

semiconductor chip mold with an attached supporting  base material 

(Fig. 2(c)). 5 

Step (d): heating the semiconductor chip mold with an attached 

supporting base material at a temperature over 150° C to decrease the 

adhesive strength of the self-peeling adhesive laye r 14 and remove 

the supporting substrate 20 from the semiconductor chip mold with 

an attached supporting base material (Fig. 3(d)). 10 

Step (e): removing the adhesive film 10 to obtain t he 

semiconductor chip mold (Fig. 3(e)). 

[0040] 

The following steps may be further included in the present 

embodiment. 15 

Step (f): forming an interconnect layer 26 on an ex posed side 

of the semiconductor chip mold, the interconnect la yer 26 including 

a pad (not illustrated) that is provided on the out ermost side thereof 

and an interconnect (not illustrated) that electric ally connects the 

exposed semiconductor chip 22 to the pad (Fig. 3(f) ). 20 

Step (g): providing a bump 28 on the pad (Fig. 3(g) ). 

Hereinafter, each step will be described in order. 

[0041] 

(Step (a)) 

First, the adhesive film 10 is adhered onto the sup porting 25 

substrate 20 such that the self-peeling adhesive la yer 14 is on the 

supporting substrate 20 side of the adhesive film 1 0 (Fig. 2(a)).  
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A protective film may be attached onto the self-pee ling adhesive layer 

14, in case that the protective film is used, the a dhesive film 10 

can adhered after peeling the protective film off, such that the 

exposed side of the self-peeling adhesive layer 14 is adhered to a 

surface of the supporting substrate 20. 5 

The supporting substrate 20 can be exemplified by a  quartz 

substrate or a glass substrate. 

[0042] 

(Step (b)) 

Next, the semiconductor chip 22 is mounted on the b ase material 10 

layer 12 of the adhesive film 10 that is adhered on to the supporting 

substrate 20 (Fig. 2(b)). 

[0043] 

The semiconductor chip can be exemplified by an IC,  LSI, a 

light-emitting diode, or a light-receiving element.   The surface of 15 

the base material layer 12 may be subjected to surf ace treatment in 

order to improve adhesiveness with the semiconducto r chip 22. 

While the semiconductor chip 22 is described as bei ng mounted 

on the base material layer 12 in the present embodi ment, the 

semiconductor chip 22 can be mounted on the adhesiv e layer 16 that 20 

is laminated on the base material layer 12. 

[0044] 

(Step (c)) 

The encapsulating layer 24 is formed to cover the s emiconductor 

chip 22 and the adhesive film 10, and the encapsula ting layer 24 is 25 

cured at a temperature of 150°C or less to form the  semiconductor 

chip mold with an attached supporting base material  (Fig. 2(c)). 
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An encapsulating material used for forming of the e ncapsulating 

layer 24 is not particularly limited.  A generally used encapsulating 

material, such as a thermosetting molding material,  that contains 

an epoxy resin as a main ingredient and into which silica filler or 

the like is added can be used. 5 

[0045] 

A method for the encapsulating includes low-pressur e transfer.  

In addition, the encapsulating can be performed by injection molding, 

compression molding, casting, or the like.  After t he encapsulating 

with the encapsulating layer 24, the encapsulating layer 24 is cured 10 

by being heated at a temperature of 150°C or less t o obtain the 

semiconductor chip mold with an attached supporting  base material 

in which the semiconductor chip 22 is encapsulated.  

[0046] 

The base material layer 12 of the adhesive film 10 has thermal 15 

contractility such as described above after heating  at 150°C for 30 

minutes and can suppress peeling of the self-peelin g adhesive layer 

14 at the temperature of curing of 150°C or less. 

[0047] 

(Step (d)) 20 

After the semiconductor chip 22 is encapsulated, th e 

semiconductor chip mold with an attached supporting  base material 

is heated at a temperature over 150°C to decrease t he adhesive strength 

of the self-peeling adhesive layer 14, and the supp orting substrate 

20 is removed from the semiconductor chip mold with  an attached 25 

supporting base material (Fig. 3(d)). 

[0048] 
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The base material layer 12 of the adhesive film 10 has an average 

of the thermal contraction percentage in the MD dir ection and the 

thermal contraction percentage in the TD direction greater than or 

equal to 3% after heating at 200°C for 10 minutes a nd significantly 

produces thermal contraction at the temperature of heating.  Thus, 5 

stress from the thermal contraction of the base mat erial layer 12 

increases noticeably, and the adhesiveness of the s elf-peeling 

adhesive layer 14 can be decreased. 

[0049] 

(Step (e)) 10 

After the supporting substrate 20 is removed, furth ermore, the 

adhesive film 10 is removed to obtain the semicondu ctor chip mold 

(Fig. 3(e)). 

If the semiconductor chip mold is removed from the adhesive film 

10, a manner of removing may be appropriately selec ted depending on 15 

the quality of the material of the base material la yer 12.  The 

semiconductor chip mold may be mechanically removed  or may be removed 

by decreasing the adhesive strength of the surface of the base material 

layer 12. 

[0050] 20 

If another adhesive layer 16, not illustrated, is i ncluded on 

the base material layer 12, a generally used adhesi ve can be used 

as the adhesive layer 16 according to the material of the semiconductor 

chip 22 or conditions of a manufacturing step.  In addition, a 

self-peeling adhesive, such as the adhesive used in  the self-peeling 25 

adhesive layer 14, that has an adhesive strength th at is decreased 

by thermal energy may be used.  If the self-peeling  adhesive is used, 
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the adhesive strength thereof can be decreased by t hermal energy of 

intensity greater than or equal to that used for th e adhesive that 

is used on the side on which the supporting substra te 20 is adhered. 

[0051] 

A method for removing the adhesive film 10 from the  semiconductor 5 

chip mold can be appropriately selected according t o the adhesive 

that is used on the side of the adhesive film 10 wh ere the semiconductor 

chip mold is adhered.  The semiconductor chip mold may be mechanically 

removed or may be removed by decreasing the adhesiv e strength of the 

adhesive. 10 

[0052] 

(Steps (f) and (g)) 

Next, the interconnect layer 26 is formed on the ex posed side 

of the semiconductor chip mold obtained (Fig. 3(f)) . 

[0053] 15 

The interconnect layer 26 includes a pad (not illus trated) that 

is an external connection terminal formed on the ou termost side of 

the interconnect layer 26 and includes an interconn ect (not 

illustrated) that electrically connects the exposed  semiconductor 

chip 22 to the pad.  The interconnect layer 26 can be formed in a 20 

method known in the art and may have a multilayer s tructure. 

[0054] 

Then, the bump 28 is provided on the pad of the int erconnect 

layer 26, and a semiconductor device can be obtaine d.  The bump 28 

can be exemplified by a solder bump or a gold bump.   A solder bump 25 

can be provided by, for example, arranging a solder  ball, shaped in 

advance, on the pad which is the external connectio n terminal of the 
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interconnect film and heating to melt (reflow) the solder ball.  A 

gold bump can be provided in a method such as ball bonding, plating, 

or Au ball transfer. 

Then, the semiconductor device is divided into indi vidual pieces 

by dicing. 5 

[0055] 

As described heretofore, the adhesive film 10 of th e present 

embodiment, when being used in the method for manuf acturing a 

semiconductor device, has thermal tolerance and adh esiveness at the 

temperature under which the mounting step or the re sin molding step 10 

are conducted, and exhibits easy peelability at the  step of removing 

the semiconductor chip from the supporting body aft er the resin 

molding.  Thus, a semiconductor device can be manuf actured in a simple 

method.  Therefore, the method for manufacturing a semiconductor 

device using the adhesive film 10 of the present em bodiment has 15 

excellent productivity and can have increased produ ct yield. 

[0056] 

The embodiment of the present invention described h eretofore 

is for illustration of the present invention, and v arious 

configurations other than described above can be em ployed. 20 

[0057] 

While the adhesive film 10 of the present embodimen t is described 

in a form in which the self-peeling adhesive layer 14 is laminated 

on the surface of the base material layer 12, for e xample, a roughness 

absorbing layer, a shock absorbing layer, or an eas y adhesion layer 25 

may be provided between the base material layer 12 and the self-peeling 

adhesive layer 14 to the extent not impairing the e ffect of the present 
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invention.  Here, the roughness has a height of app roximately 5 µm 

to 300 µm. 

[0058] 

While the adhesive film 10 of the present embodimen t is described 

in a form in which the adhesive layer 16 is laminat ed on the surface 5 

of the base material layer 12, for example, a rough ness absorbing 

layer, a shock absorbing layer, or an easy adhesion  layer may be formed 

between the base material layer 12 and the adhesive  layer 16 to the 

extent not impairing the effect of the present inve ntion. 

[Examples] 10 

[0059] 

Hereinafter, the present invention will be describe d more 

specifically by an example and the like.  It is to be noted that the 

scope of the present invention is not limited to th ese example and 

the like. 15 

[0060] 

(Method for Evaluating Self-Peelability) 

The self-peelability of the supporting substrate 20  was 

evaluated by using a laminate of a 100 mm square pl ate (SUS304) as 

the supporting substrate 20, a double-sided adhesiv e film that is 20 

obtained as the adhesive film 10 in a preparation e xample, and a 

circular plate (made of Ni-plated steel) having a d iameter of 80 mm 

as the semiconductor chip 22. 

The self-peeling adhesive layer 14 side of the adhe sive film 

10 was adhered to the 100 mm square plate (SUS304) (supporting plate 25 

20).  Then, the circular plate (made of Ni-plated s teel) having a 

diameter of 80 mm as the semiconductor chip 22 was attached to the 
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other side of the adhesive layers of the double-sid ed adhesive tape 

(adhesive film 10) to form a laminate.  A measuring  jig was installed 

to this laminate for evaluating the peelability of the supporting 

substrate 20.  In this example, a reinforcing doubl e-sided tape 

(product name: P-223, manufactured by Nitto Denko C orporation) for 5 

measuring was used in order to prevent peeling at a  boundary between 

the semiconductor chip 22 and the adhesive film 10 during a 

self-peelability test at a boundary between the sup porting substrate 

20 and the adhesive film 10. 

A measuring sample was placed on a heat block and w as heated 10 

for a predetermined amount of time.  Then, the self -peelability 

thereof was evaluated with a tensile tester. 

As illustrated in Fig. 4, the laminate was fixed by  using a jig, 

and the processes described in this example were co nducted.  Then, 

the self-peelability thereof was evaluated accordin g to the following 15 

standard by pulling a hook upward with the tensile tester.  The 

tensile tester uses an L-shaped jig with an attache d magnet and has 

a structure in which the magnet is separated at a t ensile strength 

of 50 N or greater.  If the magnet is separated, th e supporting 

substrate 20 is evaluated as not peeled. 20 

A: peeled (after heating for shorter than or equal to 60 seconds), 

B: peeled (after heating for shorter than or equal to 180 seconds), 

C: not peeled 

[0061] 

(Method for Measuring Storage Modulus) 25 

A part of a semiconductor wafer surface protecting adhesive film 

corresponding to a base material film layer was cut  to prepare an 
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oblong sample (30 mm in the MD direction and 10 mm in the TD direction).  

The storage modulus (in the machine direction) ther eof is measured 

from 0°C to 300°C by using a dynamic viscoelasticit y measuring device 

(model: RSA-III, manufactured by Rheometrics).  The  measurement 

frequency was set to 1 Hz, and the strain was set t o 0.01% to 0.3%. 5 

[0062] 

(Method for Measuring Thermal Contraction Percentag e of Base 

Material Film) 

A base material film was cut into squares (15 cm in  the MD 

direction and 15 cm in the TD direction), and the b ase material film 10 

was punched holes (10 cm in the MD direction and 10  cm in the TD 

direction) to prepare a sample.  The interval betwe en the holes 

provided in the base material film was measured by using a 

two-dimensional measurer (model: CRYSTAL* µV606, manufactured by 

Mitutoyo Corporation).  The sample after measuring was statically 15 

placed in an oven at a predetermined temperature.  The sample was 

taken from the oven after a predetermined amount of  time, and the 

interval between the holes was measured.  The therm al contraction 

percentage (%) before and after heating was calcula ted in the MD 

direction and in the TD direction on the basis of t he following 20 

expression.  The measuring was conducted for 10 pie ces of samples, 

and the result was shown in terms of the thermal co ntraction percentage 

of the base material film.  In the expression, the symbol L0 indicates 

the interval between the holes before heating, and the symbol L 

indicates the interval between the holes after heat ing. 25 

thermal contraction percentage (%) = 100 × (L - L 0) / L 0 

[0063] 
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(Preparation Example 1) 

To a 500 mL four-neck flask, 100 g of methylmalonic  acid 

(manufactured by Tokyo Chemical Industry Co., Ltd) and 100 g of acetic 

anhydride were charged.  Subsequently, 0.5 g of 98%  sulfuric acid 

was added to the flask, after that, 75 g of methyl ethyl ketone was 5 

added dropwise to the flask over one hour using a d ropping funnel.  

After stirring at room temperature for 24 hours, 20 0 g of ethyl acetate 

and 300 g of distilled water were added, and result ing organic layer 

was isolated with a separating funnel.  The obtaine d organic layer 

was distilled with an evaporator to obtain 75 g of 10 

2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione.  By eva luating with 

1HNMR (at 300 MHz), following peak was obtained.  δ = 1.04 - 1.12 (m, 

3H), 1.57 - 1.61 (m, 3H), 1.71 (s, 1.12H), 1.77 (s,  1.92H), 1.95 - 

2.16 (m, 2H), 3.53 - 5.65 (m, 1H). 

[0064] 15 

(Preparation Example 2) 

To a 500 mL four-neck flask, 92 g of the 

2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione synthesi zed in 

Preparation Example 1 and 100 g of dimethylformamid e were charged.  

Subsequently, 95 g of potassium carbonate was added  to the flask, 20 

after that, 97 g of 4-chloromethylstyrene was added  dropwise to the 

flask over one hour using a dropping funnel.  After  stirring at 40°C 

for 24 hours, 400 g of ethyl acetate was added, and  resulting solid 

was filtered through a Nutsche.  The filtrate was r insed twice with 

300 mL of distilled water using a separating funnel , and then, the 25 

solvent is distilled with an evaporator to obtain 1 32 g of 5-(p-styryl 

methyl)-2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione.   By 
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evaluating with 1HNMR (at 300 MHz), following peak was obtained.  δ 

= 0.43 (t, 8.1 Hz, 1.6H), 0.83 (s, 1.3H), 0.94 (t, 8.1 Hz, 1.4H), 

1.27 (q, 8.1 Hz, 1.2H), 1.57 (s, 1.7H), 1.75 (s, 3H ), 1.80 (q, 8.1 

Hz, 0.8H), 3.31 (s, 2H), 5.22 (d, 12.0 Hz, 1H), 5.7 0 (d, 19.5 Hz, 

1H), 6.65 (dd, 12.0, 19.5 Hz, 1H), 7.16 (d, 9.0 Hz,  2H), 7.31 (d, 5 

9.0 Hz, 2H). 

[0065] 

(Preparation Example 3) 

To a polymerization reactor, 150 parts by weight of  deionized 

water, 0.625 parts by weight of 4,4'-azobis-4-cyano valeric acid 10 

(product name: ACVA, manufactured by Otsuka Chemica l Co., Ltd) as 

a polymerization initiator, 62.25 parts by weight o f 2-ethylhexyl 

acrylate, 18 parts by weight of n-butyl acrylate, 1 2 parts by weight 

of methyl methacrylate, 3 parts by weight of 2-hydr oxyethyl 

methacrylate, 2 parts by weight of methacrylate, 1 part by weight 15 

of acrylamide, 1 part by weight of polytetramethyle ne glycol 

diacrylate (product name: ADT-250, manufactured by NOF Corporation), 

and 0.75 parts by weight of Aqualon HS-10 (product name, manufactured 

by DKS Co., Ltd) in which a polymerizable 1-propeny l group is 

introduced into a benzene ring of an ammonium salt of a sulfuric ester 20 

of polyoxyethylene nonylphenyl ether (average numbe r of moles of 

introduced ethylene oxide: approximately 20) were c harged.  The 

resulting mixture was stirred at 70°C to 72°C for e ight hours, and 

emulsion polymerization was allowed to proceed.  Re sulting acrylic 

resin emulsion was neutralized (pH = 7.0) with 9 wt % ammonia water 25 

to obtain an acrylic adhesive S with a solids conte nt of 42.5 wt% 

(acrylic adhesive S was a pressure-sensitive adhesi ve). 
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[0066] 

(Preparation Example 4) 

To a 500 mL four-neck flask, 15 g of the 5-(p-styry l 

methyl)-2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione synthesized in 

Preparation Example 2, 20 g of butyl acrylate, 63 g  of 2-ethylhexyl 5 

acrylate, 2 g of methacrylate, and 100 g of ethyl a cetate were added 

and mixed at room temperature.  Subsequently, 0.2 g  of 2,2'-azobis 

valeronitrile was added, and the mixture was heated  up to 75°C and 

stirred for 10 hours to obtain an acrylic adhesive A with a molecular 

weight of 300,000 (acrylic adhesive A is a self-pee ling adhesive).  10 

By evaluating with differential scanning calorimetr y (DSC-60 

manufactured by Shimadzu Corporation), the resultan t had a glass 

transition temperature of 14°C. 

[0067] 

(Preparation Example 5) 15 

To 100 parts by weight of the acrylic adhesive S wh ich was 

prepared in Preparation Example 3, 9 wt% ammonia wa ter was added to 

adjust the pH to 9.5.  Subsequently, 0.8 parts by w eight of an epoxy 

cross-linking agent (product name: Chemitight Pz-33 , manufactured 

by Nippon Shokubai Co., Ltd) was added to obtain an  adhesive coating 20 

liquid. 

[0068] 

The adhesive coating liquid thus obtained was appli ed onto a 

PET film (mold release film) whose surface was trea ted with a releasing 

agent, by using an applicator such that a dried coa ting of the adhesive 25 

coating liquid had a thickness of 10 µm.  Subsequently, the applied 

coating liquid was heated and dried at 120°C for fi ve minutes to obtain 
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a PET film with an attached pressure-sensitive adhe sive layer.  Thus 

obtained PET film was attached to both sides of a c ontractible PET 

film (Teflex FT-50 of a thickness of 50 µm, manufactured by Teijin 

DuPont Films) that was used as the base material la yer 12, such that 

the pressure-sensitive adhesive layer was on the co ntractible PET 5 

film side. 

The resulting film was cured at 60°C for three days  to obtain 

a double-sided adhesive film 1 (mold release film /  

pressure-sensitive adhesive layer / base material f ilm / 

pressure-sensitive adhesive layer / mold release fi lm). 10 

[0069] 

(Preparation Example 6) 

To 100 parts by weight of the acrylic adhesive A wh ich was 

prepared in Preparation Example 4, 2 parts by weigh t of an epoxy 

compound (TETRAD-C, manufactured by Mitsubishi Gas Chemical Company, 15 

Inc.), and 50 parts by weight of ethyl acetate were  added to obtain 

an adhesive coating liquid. 

The adhesive coating liquid thus obtained was appli ed onto a 

PET film (mold release film) whose surface was trea ted with a releasing 

agent, by using an applicator such that a dried coa ting of the adhesive 20 

coating liquid had a thickness of 10 µm.  Subsequently, the applied 

coating liquid was heated and dried at 120°C for fi ve minutes to obtain 

a PET film with an attached pressure-sensitive adhe sive layer.  Thus 

obtained PET film was attached to both sides of a c ontractible PET 

film (Teflex FT-50 of a thickness of 50 µm, manufactured by Teijin 25 

DuPont Films) that was used as the base material la yer 12, such that 

the self-peeling adhesive layer is on the contracti ble PET film side. 
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Additionally, to 100 parts by weight of the acrylic  adhesive 

S which was prepared in Preparation Example 3, 9 wt % ammonia water 

was added to adjust the pH to 9.5.  Subsequently, 0 .8 parts by weight 

of an epoxy cross-linking agent (product name: Chem itight Pz-33, 

manufactured by Nippon Shokubai Co., Ltd) was added  to obtain an 5 

adhesive coating liquid. 

The adhesive coating liquid thus obtained was appli ed onto a 

PET film (mold release film) whose surface was trea ted with a releasing 

agent, by using an applicator such that a dried coa ting of the adhesive 

coating liquid had a thickness of 10 µm.  Subsequently, the applied 10 

coating liquid was heated and dried at 120°C for fi ve minutes to obtain 

a PET film with an attached pressure-sensitive adhe sive layer.  Thus 

obtained PET film was attached to the contractible PET film on a side 

opposite to the side on which the self-peeling adhe sive layer is 

provided, such that the pressure-sensitive adhesive  layer is on the 15 

contractible PET film side. 

The resulting film was cured at 60°C for three days  to obtain 

a double-sided adhesive film 2 (mold release film /  self-peeling 

adhesive layer / base material film / pressure-sens itive adhesive 

layer / mold release film). 20 

[0070] 

(Preparation Example 7) 

A double-sided adhesive film 3 was obtained (mold r elease film 

/ self-peeling adhesive layer / base material film / 

pressure-sensitive adhesive layer / mold release fi lm) in the same 25 

manner as Preparation Example 6 except that a PET f ilm (Lumirror of 

a thickness of 50 µm, manufactured by Toray Industries, Inc.) was 
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used as a base material film. 

[0071] 

(Preparation Example 8) 

A double-sided adhesive film 4 was obtained (mold r elease film 

/ self-peeling adhesive layer / base material film / 5 

pressure-sensitive adhesive layer / mold release fi lm) in the same 

manner as Preparation Example 6 except that a PET f ilm (AD-50 of a 

thickness of 50 µm, manufactured by Teijin DuPont Films)was used as 

a base material film. 

[0072] 10 

(Preparation Example 9) 

A double-sided adhesive film 5 was obtained (mold r elease film 

/ self-peeling adhesive layer / base material film / 

pressure-sensitive adhesive layer / mold release fi lm) in the same 

manner as Preparation Example 6 except that a PET f ilm (Teijin Tetoron 15 

film G2-50 with a thickness of 50 µm, manufactured by Teijin DuPont 

Films) was used as a base material film. 

[0073] 

(Preparation Example 10) 

[0074] 20 

A double-sided adhesive film 6 was obtained (mold r elease film 

/ self-peeling adhesive layer / base material film / 

pressure-sensitive adhesive layer / mold release fi lm) in the same 

manner as Preparation Example 6 except that a PET f ilm (Emblet S-50 

of a thickness of 50 µm, manufactured by Unitika Ltd) was used as 25 

a base material fiml. 

[0075] 
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(Example 1) 

The mold release film was peeled off from the doubl e-sided 

adhesive film 2 that was cut into a circular shape of a diameter of 

84 mm, and the self-peeling adhesive layer side of the double-sided 

adhesive film 2 was attached to a 100 mm square pla te (SUS304).  Then, 5 

a circular plate (made of Ni-plated steel) having a  diameter of 80 

mm was attached to the pressure-sensitive adhesive layer of the 

double-sided adhesive film 2 to obtain a laminate. 

The measuring jig as illustrated in Fig. 4 was inst alled to this 

laminate to obtain a measuring sample. 10 

The measuring sample was heated at 210°C for 60 sec onds on a 

heat block as illustrated in Fig. 4, and was evalua ted for the 

peelability using the tensile tester after confirme d that the part 

of the self-peeling adhesive layer adhered to the 1 00 mm square plate 

was peeled.  The evaluation result is illustrated i n Table 1. 15 

[0076] 

(Example 2) 

The mold release film was peeled off from the doubl e-sided 

adhesive film 2 that is cut into a circular shape o f a diameter of 

86 mm, and the self-peeling adhesive layer side of the double-sided 20 

adhesive film 2 was attached to a 100 mm square pla te (SUS304).  Then, 

a circular plate (made of Ni-plated steel) having a  diameter of 80 

mm was attached to the pressure-sensitive adhesive layer of the 

double-sided adhesive film 2 to obtain a laminate. 

The measuring jig as illustrated in Fig. 4 was inst alled to this 25 

laminate to obtain a measuring sample. 

The measuring sample was heated at 210°C for 60 sec onds on a 
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heat block as illustrated in Fig. 4, and was evalua ted for the 

peelability using the tensile tester after confirme d that the part 

of the self-peeling adhesive layer adhered to the 1 00 mm square plate 

was peeled.  The evaluation result is illustrated i n Table 1. 

[0077] 5 

(Example 3) 

A measuring sample was obtained in the same manner as Example 

1 except that the double-sided adhesive film 3 was used.  The 

measuring sample was heated at 210°C for 60 seconds  on a heat block 

as illustrated in Fig. 4, but the part of the self- peeling adhesive 10 

layer adhered to the 100 mm square plate was not pe eled.  The measuring 

sample was additionally heated for 120 seconds (hea ted for total 180 

seconds), and it was confirmed that the part of the  self-peeling 

adhesive layer adhered to the 100 mm square plate w as peeled.  Then, 

peelability was evaluated using the tensile tester.   The evaluation 15 

result is illustrated in Table 1. 

[0078] 

(Comparative Example 1) 

The mold release film was peeled off from the doubl e-sided 

adhesive film 1 that is cut into a circular shape o f a diameter of 20 

84 mm, and one pressure-sensitive adhesive layer si de of the 

double-sided adhesive film 1 was attached to a 100 mm square plate 

(SUS304).  Then, a circular plate (made of Ni-plate d steel) having 

a diameter of 80 mm was attached to the other side of the double-sided 

adhesive film 1 to obtain a laminate. 25 

The measuring jig as illustrated in Fig. 4 was inst alled to this 

laminate to obtain a measuring sample. 
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The measuring sample was heated at 210°C for 60 sec onds on a 

heat block as illustrated in Fig. 4, but the part o f the 

pressure-sensitive adhesive layer adhered to the 10 0 mm square plate 

was not peeled.  The measuring sample was further h eated for 120 

seconds (heated for total 180 seconds), but the par t of the 5 

pressure-sensitive adhesive layer adhered to the 10 0 mm square plate 

was not peeled.  Then, peelability was evaluated us ing the tensile 

tester.  The evaluation result is illustrated in Ta ble 1. 

[0079] 

(Comparative Examples 2 to 4) 10 

Evaluation was performed in the same manner as Comp arative 

Example 1 except that the double-sided adhesive fil ms 4 to 6 were 

used and that the self-peeling adhesive layer was a ttached to a 100 

mm square plate (SUS304).  The evaluation result is  illustrated in 

Table 1. 15 

[0080] 
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[Table 1] 

 Example 1 Example 2 Example 3 
Comparative 

Example 1 

Comparative 

Example 2 

Comparative 

Example 3 

Comparative 

Example 4 

Base material layer: maker Teijin Teijin Toray Teij in Teijin Teijin Unitika 

Base material layer: model FT-50 FT-50 Lumirror FT- 50 AD-50 G2-50 S-50 

Base material layer: thickness ( µm) 50 50 50 50 50 50 50 

Thermal contraction percentage (%) at 

150°C×30 min. 

MD 2.4 2.4 1.6 2.4 12 1 1.2 

TD 1.1 1.1 1 1.1 -0.2 0.3 0.2 

Thermal contraction percentage (%) at 

200°C×10 min. 

MD 11.8 11.8 4.2 11.8 4.4 2.5 2.5 

TD 11 11 3 11 1.1 0.2 1 

Average contraction percentage at 150°C×30 min. 1.7 5 1.75 1.30 1.75 5.90 0.65 0.70 

Absolute value of MD / TD at 150°C×30 min. 2.18 2.1 8 1.60 2.18 60.00 3.33 6.00 

Average contraction percentage at 200°C×10 min. 11. 40 11.40 3.60 11.40  2.75 1.35 1.75 

Absolute value of MD / TD at 200°C×10 min. 1.07 1.0 7 1.40 1.07 4.00 12.50 2.50 

Storage modulus E’ at 180°C 4.0E+07 4.0E+07 1.2E+08  4.0E+07 3.6E+08 3.5E+08 3.7E+08 

Self-peelability A A B C C C C 
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[0081] 

This application is based on and claims the benefit  of priority 

from Japanese Patent Application No. 2013-178515, f iled August 29, 

2013, the entire disclosure of which is incorporate d herein. 
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CLAIMS 

 

1.  An adhesive film in which a base material layer  and a self-peeling 

adhesive layer are laminated, 

wherein the base material layer has a thermal contr action 5 

percentage in a direction of flow (thermal contract ion percentage 

in an MD direction) and a thermal contraction perce ntage in an 

orthogonal direction with respect to the direction of flow (thermal 

contraction percentage in a TD direction) that sati sfy the following 

conditions: 10 

(1) after heating at 150°C for 30 minutes, 

0.4 ≤ |thermal contraction percentage in MD direction / thermal 

contraction percentage in TD direction| ≤ 2.5 and 

average of thermal contraction percentage in MD dir ection and 

thermal contraction percentage in TD direction ≤ 2%, and 15 

(2) after heating at 200°C for 10 minutes, 

0.4 ≤ |thermal contraction percentage in MD direction / thermal 

contraction percentage in TD direction| ≤ 2.5 and 

average of thermal contraction percentage in MD dir ection and 

thermal contraction percentage in TD direction ≥ 3%. 20 

 

2.  The adhesive film according to Claim 1, 

wherein the self-peeling adhesive layer has an adhe sive strength 

that is decreased by heat. 

 25 

3.  The adhesive film according to Claim 1 or 2, fu rther comprising 

an adhesive layer,  
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 wherein the adhesive layer is laminated on the bas e material 

layer on a side opposite to the side on which the s elf-peeling adhesive 

layer is laminated. 

 

4.  The adhesive film according to any one of Claim s 1 to 3, 5 

wherein the base material layer has a storage modul us E' at 180°C 

of greater than or equal to 1.0E+6 and less than or  equal to 2.0E+8. 

 

5.  The adhesive film according to any one of Claim s 1 to 4, 

wherein the base material layer comprises a polyest er resin, 10 

a polyimide resin, or a polyamide resin. 

 

6.  A method for manufacturing a semiconductor devi ce comprising the 

steps of: 

adhering the adhesive film according to any one of Claims 1 to 15 

5 to a supporting substrate such that the self-peel ing adhesive layer 

is on the supporting substrate side of the adhesive  film; 

mounting a semiconductor chip on the base material layer of the 

adhesive film; 

applying an encapsulating material to cover the sem iconductor 20 

chip and the adhesive film and curing the encapsula ting material at 

a temperature of 150°C or less to form a semiconduc tor chip mold with 

an attached supporting base material; 

heating at a temperature over 150°C to decrease an adhesive 

strength of the self-peeling adhesive layer and rem oving the 25 

supporting substrate from the semiconductor chip mo ld with an 

attached supporting base material; and 
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removing the adhesive film to obtain a semiconducto r chip mold.


