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DESCRIPTION 	• 

TITLE OF THE INVENTION: ADHESIVE COMPOSITION CONTAINING RESIN 

HAVING CARBON-CARBON MULTIPLE BOND 

5 

TECHNICAL FIELD 

[00011 	The present invention relates to an adhesive composition. 	More 

specifically, the present invention relates to an adhesive composition for bonding layers 

10 to each other in a step of forming a laminate in IC chips and other semiconductor• 

products, optical products, or the like. 

BACKGROUND ART 

15 [0002] 	In recent years, along with the trend toward higher functionality and a 

smaller size of electronic equipment such as cellular• phones and IC cards, semiconductor 

devices have been required to have enhanced integration. 	In order to achieve this, 

studies have been conducted on finer semiconductors and a stacked structure in which a 

semiconductor element is stacked onto another. 

20 In the fabrication of the stacked structure, semiconductor elements are bonded by an 

adhesive. 	Known adhesives such as acrylic resins, epoxy resins, and silicone resins 

have, however, heat resistance of as low as about 250°C and therefore arc not usable in 

steps subjected to high temperatures of 250°C or higher such as a step of bonding a metal 

DLiMpto an electrode and an ion diffusion step. 

2S 100031 	To improve. heat resistance, for example, a substrate for thick film 

technology obtained by forming, on an inorganic insulating substrate that is a glass base 

material impregnated with a silicone resin, an undercoat containing 30% by volume to 

45% by volume of a polyether ether ketone resin powder and a the)•nrosetting resin is 

disclosed (Patent Document I). 



2 

An adhesive that is used in a flexible printed circuit board and includes a polymer 

containing a polyimide-based main chain and a functional terminal group having a 

carbon-carbon triple bond is disclosed (Patent Document 2). 

An adhesive composition that includes a polymer containing, in the main chain, a 

5 phenyl group, urea, an ainido group, and the like, and a functional group having a 

carbon-carbon triple bond is disclosed (Patent Document 3). 

An adhesive composition that includes a polymer containing polyether ether sulfone 

having a sulfonic group and polyether ether ketone is disclosed (Patent Document 4). 

Related Art Documents 

10 Patent Documents 

[00041 	Patent Document 1: Japanese Patent Application Publication No. 

2009-070875 (JP 2009-070875 A) 

Patent Document 2: international Publication No. WO 2006-137369 pamphlet 

Patent Document 3: Japanese Patent Application Publication No. 2010-065097 (JP 

15 2010-065097 A) 

Patent Document 4: Japanese Patent Application Publication No. 2005-264008 (JP 

2005-264008 A) 

SUMMARY OF THE INVENTION 

20 

Problem to be Solved by the Invention 

[0005] 	As described above, known adhesives such as acrylic resins, epoxy resins, 

and silicone resins have heat resistance of as low as about 250'C and therefore are not 

usable at high temperatures of 250 ;,C: of higher. 

25 To improve heat resistance, as disclosed in Patent Documents 1 to 4 and the like, 

adhesives including an aromatic polyether such as polyether ether ketones arc suggested. 

Common polyether ether ketones are low in solubility in solvents and resin solutions and 

therefore cannot form an adhesive tbr application use, so they are formed into ink paste, 

for example, to coat a material to be bonded by screen printing. 	A❑ excessive content of 
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polyether ether ketone resins, however, renders the ink not usable in screen printing. 

Therefore, in Patent Document 1, for example, the content of polyether ether ketone is 

limited to 30% by volume to 45% by volume, which is, however, not enough to solve the 

problem in heat resistance. 

5 Thus, aromatic polyethers such as polyether ether ketone have extremely low 

solvent solubility, virtually no solubility, and therefore are low in solvent selectivity, are 

less capable of forming thicker films, and have inadequate coating properties. 

In order to improve solvent solubility, suggestions have been made to introduce a 

flexible structure typified by long-chain alkyl. 	However, heat resistance degrades in 

10 most cases. 

[0006] 	The present invention is devised considering the above problems, and an 

object of the present invention is to provide a highly heat-resistant adhesive composition 

that easily dissolves in various organic solvents, has excellent coating properties, and can 

form a thick-enough adhesive layer and that undergoes little thermogravimetric loss 

15 during high-temperature processes such as steps of metal bump bonding, CVD, and ion , 

diffusion and achieves excellent bonding. 

Means for Solving the Problem 

[00071 	The present invention provides: 

as a first aspect, an adhesive composition including a polymer that contains a unit 

20 structure of Formula (1): 

1 +I 	0-T1-0 ) 	Formula (1) 

(where 1,1  is an arylene group or a combination of an arylene group and a sultbnyi 

group or a, carbonyl group, and '1'1  i6 a fluoroalicylenc group, a cyclic alkyknic group, an 

arylene group having a substituent, or a combination of an arylene group optionally 

25 having a substituent and a fluoroalkylene group or a cyclic alkylene group) and contains, 

at a terminal or in a side chain or the main chain, at least one group containing a structure 

of Formula (2,-A), a structure of Formula (2-B), or both structi Ives: 
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C 	C 	Formula (2-A) 

."----,. — 	-------- 
---C—C--,,,,... 	Formula (2-13) ; 

as a second aspect, the adhesive composition according to the first aspect in which 

the arylene groups in L' and TI  are independently a phenylene group, a naphthylcne 

group, or an anthrylene group; 

as a third aspect, the adhesive composition according to the first aspect or the 

second aspect in which the polymer is a homopolymer containing one kind of unit 

structure; 

as a fourth aspect, the adhesive composition according to the first aspect or the 

second aspect in which the polymer is a copolymer containing at least two kinds of unit 

structures;. 

as a fifth aspect, the adhesive composition according to any one of the first aspect to 

the fourth aspect including a polymer that contains the unit structure of Formula (1) with 

L' being a divalent group of Formula (3) or a polymer that contains the unit structure of 

Formula (1) with L' being a divalent group of Formula (4): 

) nl 	( R9n2 	(R3) n3 
ir-----,  
ic.„..).. 	0 	_04.-:A. k  / ,....,4 

Formula (3) 	 Formula (4) 

(where R I , R2', and Ri  are independently a C i _in  alkyl (group, a . 1.4  fluoroalkyl group, 

a nyciroxy group, all aliyi group, an ailyloAy wont:), aii amino group, a Cyan() group, a 

nitro group, an acyl group, an acyloxy group, a carboxy group, a group containing a 

tertiary-carbon structure, a cyclic all<yl group, or a combination of these, 1,2  is a sunnyl 

group, a carbonyl group, an ester group, an amido group, a sulhnyl group, or a 

sultbnamido group, and each of n 1 , n2, and n3 is an integer of 0 to 4); 
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as a sixth aspect, the adhesive composition according to any one of the first aspect, 

the second aspect, and the foufth aspect including a polymer that contains a combination 

of the unit structure of Formula (1) with L I  being the divalent group of Formula (3) in the 

fifth aspect and the unit structure of Formula (1) with L I  being the divalent group of 

Formula (4) in the fifth aspect; 

as a seventh aspect, the adhesive composition according to any one of the first 

aspect to the sixth aspect including a polymer that contains the unit structure of Formula 

(1) with Ti  being a divalent group of Formula (5) or a polymer that contains the unit 

structure of Formula (I) with T1  being a divalent group of Formula (6): 

S
,R4) r14 	( R5) 

n5 	
(R6) n6 

0,,..„),..., T2_4, 1 LN... 	 ..---- 

Formula  (5) 	 Formula (6) 

(where R4, R5, and R6  are independently a C1.10  alkyl group, a C1.4  fluoroalkyl group, 

a hydroxy group, an ally! group, an allyloxy group, an amino group, a cyano group, a 

nitro group, an acyl group, an acyloxy group, a carboxy group, a group containing a 

tertiary-carbon structure, a cyclic alkyl group, or a combination of these, each of n4, n5, 

and n6 is an integer of 0 to 4, and 1.2  is a fluoroalkylene group, a cyclic alkylene group, or 

a combination of these); 

as an eighth aspect, the adhesive composition according to any one of the first 

aspect, the second aspect, and the fourth aspect to the sixth aspect including a polymer 

ihat contains a combination of the unit structure of Formula (1) with 'I I  being the divalent 

group of Formula (5) iir the seventh aspect and die unit structure. of Formula (1) with T1  

being the divalent group of Formula (6) in the seventh aspect; 

as a ninth aspect, the adhesive composition according to the fifth aspect or the sixth 

aspect in which, in Formula (3). R1  has at least a cyano group and a I is an integer of I to 

4; 
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as a tenth aspect, the adhesive composition according to the seventh aspect or the 

eighth aspect in which, in Formula (3), R I  has at least a cyano group and n1 is an integer 

of 1 to 4; 

as an eleventh aspect, the adhesive composition according to the fifth aspect or the 

5 	sixth aspect in which, in Formula (4), 1,2  is a sulfonyl group or a carbonyl group; 

as a twelfth aspect, the adhesive composition according to the seventh aspect or the 

eighth aspect in which, in Formula (4), L2  is a sulfonyl group or a carbonyl group; 

as a thirteenth aspect, the adhesive composition according to any one of the first 

aspect, the second aspect, and the fourth aspect to the twelfth aspect further including a 

10 	polymer that contains a unit structure of Formula (7): 

f L3--p— T3--
O) 
	Formula (7) 

(where L3  is the divalent group of Formula (3) or Formula (4), and T3  is an alkylene 

group, a sulfonyl group, a carbonyl group, a 06.30 arylene group, or a combination of 

these); 

15 as a fourteenth aspect, the adhesive composition according to the thirteenth aspect 

in which the arylene group is a phenylene group, a naphthylene group, or an anthrylene 

group; 

as a fifteenth aspect, the adhesive composition according to the thirteenth aspect or 

the fourteenth aspect in which T3  is a divalent group of Formula (8): 

(R7) n7 	(R8) n8 
,...„...s.4  

____L. 	11 ___,„4. 	ii_ 	. •-1 
_- -- 	-,,,,----I  

20 
F., 

Or111.111a (8) 

(where each of R7  and R g  is a C i ..10  alkyl group, a C IA  fluoroalkyl group, a hydroxy 

group, an ally] group, an allyloxy group, an amino group, a cyano group, a nitro group, an 

aryl group, an acyloxy group, a carbon,  group, a group containing, a iertiary-carbon 

structure, a cyclic alkyl group, or a combination of these, each of n7 and ii 	is an integer 



7 

of 0 to 4, and T1  is an alkylene group, a sulfonyl group, a carbonyl group, a C6_30 Enylene 

group, or a combination of these); 

as a sixteenth aspect, the adhesive composition according to any one of the fifth 

aspect to the fifteenth aspect in which the group containing a tertiary-carbon structure is a 

5 	tertiary butyl group; 

as a seventeenth aspect, the adhesive composition according to any one of the first 

aspect to the sixteenth aspect in which the weight average molecular weight of the 

polymer is 500 to 5,000,000; 

as an eighteenth aspect, the adhesive composition according to any one of the first 

10 	aspect to the seventeenth aspect further including a solvent, in which the adhesive 

composition has a viscosity of 0.001 to 5,000 Pa•s; 

as a nineteenth aspect, a laminate including an adhesive layer formed from the 

adhesive composition according to any one of the first aspect to the seventeenth aspect, 

the adhesive layer being interposed between a first material being bonded and a second 

15 	material being bonded that is of the same kind as or of a different kind from the first 

material, in which the adhesive layer has a thickness of 0.1 pun to 200 i.tm; and 

as a twentieth aspect, the laminate according to the nineteenth aspect in which the 

materials being bonded are each a silicon substrate, a glass substrate, a resin substrate, or 

a ceramic substrate. 

20 	Effects of the Invention 

100081 	According to the present invention, an adhesive composition that easily 

dissolves in various solvents and can achieve excellent coating properties can be 

obtained. 

i he poiymer used in the adhesive composition a iiiC. present invention has a 

25 	polyether struciure such as a polyether ether ketone structure, a polyether ether sulfbne 

structure, and a polyether ether arylene structure, and therefore can make the adhesive 

composition be capable of forming an adhesive layer that is thick enough for bonding, 

undergoes little therniogravir»etric loss during high-temperature processes such as steps 

of metal bump bonding, CND, and ion diffusion, and achieves excellent bonding after the 
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high-temperature processes. 	Because of this, the adhesive composition is significantly 

excellent in heat resistance. 

The adhesive composition of the present invention can also be suitably used in 

bonding of workpieces (such as layers to be processed by heating, pressurization, and 

5 lithography) that include a polymer containing a polyether structure. 

MODES FOR CARRYING OUT THE INVENTION 

[00091 	The present invention provides an adhesive composition including a 

10 polymer that contains a unit structure of Formula (1) and contains, at a terminal or in a 

side chain or the main chain, at least one group containing a structure of Formula (2-A), a 

structure of Formula (2-B), or both structures. 

The adhesive composition may include a solvent in addition to the polymer, and can 

further include an optional component such as an additional resin for enhancing the 

15 performance of an adhesive, a tackifier, a plasticizer, an adhesive aid, a stabilizer, a 

colorant, and a surfactant. 

20 

[00101 	The solid content of the adhesive composition of the present invention, 

which is the proportion of the material left after removing solvent from the adhesive 

composition, is 0.1 to 80% by mass and is preferably I to 60% by mass. 	The proportion, 

in the solid matter, of the polymer that contains the unit structure of Formula (1) can be 

30 to 100% by mass and can be preferably 50 to 100% by mass. 

The polymer used in the present invention is preferably a thermosetting resin. 

10011] 	"l'he strtiet lire of Formida (2-A) is a carbon-carbon triple bond, while the 

structure of Formula (2-13) is a earbon-carbon double bond. 	When these structures exist 

25 at a terminal or in a side chain of the polymer, they are either of the following 

monovalent groups: 

—CE•Z-CTI 	—CH=CH2 

In the main chain of the polymer, they are either a divalent group of Formula (2-A) or a 
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tetravalent group of Formula (2-B). 

[0012] 	The carbon-carbon triple bond at a terminal or in a side chain or the main 

chain of the polymer is, when heated (at 400°C or higher, for example), assumed to form 

crosslinking between polymer molecules by forming successive unsaturated bonds (a 

5 diene structure, for example) or an aromatic ring structure. 

The carbon-carbon double bond is also assumed to form a crosslinked structure 

when heated. 

[0013] 	The molecular weight of the polymer that contains the unit structure of 

Formula (1) used in the present invention is 500 to 5,000,000, is preferably 1,000 to 

10 1,000,000, and is preferably 1,000 to 100,000 in terms of weight average molecular 

weight. 

[0014] 	The structure of the polymer that contains the unit structure of Formula (1) 

used in the present invention is described below in detail. 

[0015] 	In Formula (1), L i  is an arylene group or a combination of an aryl= 

15 group and a sulfonyl group or a carbonyl group. 

[0016] 	In Formula (1), T1  is a fluoroalkylene group, a cyclic alkylene group, an 

arylene group having a substituent, or a combination of an arylene group optionally 

having a substituent and a fluoroalkylene group or a cyclic alkylene group. 

The arylene group having a substituent will be described below. 

20 The combination of an arylene group optionally having a substituent and a 

fluoroalkylene group or a cyclic alkylene group is a combination of a substituted or 

unsubstituted arylene group and a fluoroalkylene group or a cyclic alkylene group. 

[001711 	I'!Ixamples of the arylene group nil,' ;Audi' niclude a phenyiene group, a 

naphihyl group, and au aithryl group. 	, mong illcsc, a plIc:,nylenc. group u: 	riaplithyl 

25 group can be preferably used. 

[0018] 	Examples of the fluoroalkylene group include C1 _ 10  fluoroalkylene groups, 

which can be completely fluorinated (perfluorinated) groups or partly fluorinated 

(monofluorinated, dilluorinated, for example) alkylene groups, 	Specific examples 

thereof include a fluorornethylene group, a fluoroethylene group, a fluoro-n-propylene 
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group, a fluoroisopropylene group, a fluoropropane-2,2-diy1 group, a fluoro-n-butylenc 

group, a fluoroisobutylene group, a fluoro-sec-butylene group, a fluoro-tert-butylene 

group, and particularly C1  _4 fluoroalkylene groups such as a perfluoropropane-2,2-diyl 

group. 

5 [00191 	Examples of the cyclic alkylene group include C3.30 cyclic alkyiene groups 

such as a cyclopropylene group, a cyclobutylene group, a cyclohexylene group, a 

1-methyl-cyclopentylene group, a 2-methyl-cyclopentylene group, a 

3-methyl-cyclopentylene group, a 1-ethyl-cyclobutylene group, a 2-ethyl-cyclobutylene 

group, a 3-ethyl-cyclobutylene group, a 1,2-dimethyl-cyclobutylene group, a 

10 1,3-dimethyl-cyclobutylene group, a 2,2-dimethyl-cyclobutylene group, a 

2,3-dimethyl-cyclobutylene group, a 2,4-dimethyl-cyclobutylene group, a 

3,3-dimethyl-cyclobutylene group, a 1 -n-propyl-cyclopropylene group, a 

2-n-propyl-cyclopropylene group, a 1-isopropyl-cyclopropylene group, a 

2-isopropyl-cyclopropylene group, a 1,2,2-trimethyl-cyclopropylene group, a 

15 1,2,3-trimethyl-cyclopropylene group, a 2,2,3-trimethyl-cyclopropylene group, a 

1-ethyl-2-methyl-cyclopropyle»e group, a 2-ethyl-l-methyl-cyclopropylene group, a 

2-ethyl-2-methyl-cyclopropylenc group, and a 2-ethyl-3-methyl-cyclopropylene group. 

A divalent organic group that is derived from adamantane or norbornene can also he used, 

PM 	As each of 1,1  and T3  in the polymer that contains the unit structure of 

20 Formula (1) used in the present invention, the functional groups exemplified above, alone 

or as a combination of a plurality of these, can be used. 

The polymer can be a homopolymer containing a single repeating unit structure or a 

copolymer containing two or more kinds of repeating unit structures. 

[0021j 	inc adhesive, eomposiiion of ihe pre.sent iuvcrition way includc a polym.Q. 

25 that contains the unit structure of Formula (1 ) in which L I  is a divalent group of Formula 

(3) or a divalent group of Formula (4). 

That is, a polymer that contains the unit structure of Formula (1) in which L I  is the 

divalent group of Formula (3), a polymer that contains the unit structure of Formula (1) in 

which L i  is the divalent group of Formula (4), or a polymer that contains a combination 
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of these unit structures can be included. 

[0022] 	In Formulae (3) and (4), R', R2, and R3  are independently a C1 .10  alkyl 

group, a C1.4  fluoroalkyl group, a hydroxy group, an allyl group, an allyloxy group, an 

amino group, a cyano group, a nitro group, an acyl group, an acyloxy group, a carboxy 

5 group, a group containing a tertiary-carbon structure, a cyclic alkyl group, or a 

combination of these, 1,2  is a sulfonyl group, a carbonyl group, an ester group, an amido 

group, a sulfinyl group, or a sulfonamido group, and each of n1 , n2, and n3 is an integer 

of 0 to 4. 

10 

[0023] 	Examples of the C1 _10  alkyl group include a methyl group, an ethyl group, 

an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl 

group, a tort-butyl group, an n-pentyl group, a 1-methyl-n-butyl group, a 

2-methyl-n-butyl group, a 3-methyl-n-butyl group, a 1,1-dimethyl-n-propyl group, a 

1,2-dimethyl-n-propyl group, a 2,2-dimethyl-n-propyl group, a 1-ethyl-n-propyl group, 

an n-hexyl group, a 1-methyl-n-pcntyl group, a 2-methyl-n-pentyl group, a 

15 3-methyl-n-pentyl group, a 4-methyl-n-pentyl group, a 1,1.-dimethyl-n-butyl group, a 

1,2-dimethyl-n-butyl group, a 1,3-dimethyl-n-butyl group, a 2,2-dimethyl-n-butyl group, 

a 2,3-dimethyl-n-butyl group, a 3,3-dimethyl-n-butyl group, a I -ethyl-n-butyl group, a 

2-ethyl-n-butyl group, a 1,1,2-trimethyl-n-propyl group, a 1,2,2-trimethyl-n-propyl group, 

a 1-ethyl-l-methyl-n-propyl group, and a 1-ethyl-2-methyl-n-propyl group. 

20 

	

[0024] 	As the C1_  fluoroalkyl group, a completely fluorinated (perfluorinated) 

group or a partly fluorinated (monolluorinated, difluorinated, for example) alkyl group 

	

can be used. 	F.,:xamplcs thereof include a nuoromeihyl group, a fluoroethyl group, a 

fluoro-n-propyi p:roup, a fluoroisopropyl groups  a fluoro-n-butyl group, a Nuoroisobutyi 

group, a fiuoro-see-nutyi group, and a 1'4A-04w-butyl group. 

25 [0025] 	Examples of the acyl group include C2-10 aryl groups such as a 

methylcarbony) group, an ethyl carbonyl group, an n-propylearbonyl group, an 

isopropylcarbonyl group, a cyclopropylcarbonyl group, an n-butylcarbonyl group, an 

isobutylcarbonyl group, a sce-butylearbonyl group, a lert-butylcarbonyl group, a 

cyclobutylcarbonyl group, a 1-methyl-cyclopropylearbonyl group, a 
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2-methyl-cyclopropylcarbony1 group, an n-pentylcarbonyl group, a 

1-methyl-n-butylcarbonyl group, a 2-methyl-n-butylcarbonyl group, a 

3-methyl-n-butylcarbonyl group, a 1,1-dimethyl-n-propylcarbonyl group, a 

1,2-dimethyl-n-propylcarbonyl group, a 2,2-dimethyl-n-propylcarbonyl group, a 

5 1-ethyl-n-propylcarbonyl group, a cyclopentylcarbonyl group, a 

I -methyl-cyclobutylcarbonyl group, a 2-methyl-cyclobutylcarbonyl group, a 

3-methyl-cyclobutylcarbonyl group, a 1,2-dimethyl-cyclopropylcarbonyl group, a 

2,3-dimethyl-cyclopropylcarbonyl group, a 1-ethyl-eyclopropylcarbonyl group, a 

2-ethyl-cyclopropylcarbonyl group, an n-hexylcarbonyl group, a 

10 1-methyl-n-pentylcarbonyl group, a 2-methyl-n-pentylcarbonyl group, a. 

3-methyl-n-pentylcarbonyl group, a 4-methyl-n-pentylcarbonyl group, a 

1,1-dimethyl-n-butylcarbonyl group, a 1,2-dimethyl-n-butylcarbonyl group, a 

1,3-dimethyl-m-butylcarbonyl group, a 2,2-dimethyl-n-butylcarbonyl group, a 

2,3-dimethyl-n-butylcarbonyl group, a 3,3-dimethyl-n-butylcarbonyl group, a. 

15 1-ethyl-n-butylcarbonyl group, a 2-ethyl-n-butylcarbonyl group, and a 

1,1,2-trimethyl-n-propylcarbonyl group. 

[0026] 	Examples of the acyloxy group include C2-10 acyloxy groups such as a 

methylcarbonyloxy group, an ethylcarbonyloxy group,,  an n-propylcarbonyloxy group, an 

isopropylcarbonyloxy group, a cyclopropylcarbonyloxy group, an n-butylcarbonyloxy 

20 group, an isobutylcarbonyloxy group, a sec-butylcarbonyloxy group, a 

tert-butylcarbonyloxy group, a cyclobutylcarbonyloxy group, a 

I -methyl-cyclopropylcarbonyloxy group, a 2-methyl-cyclopropylearbonyloxy group, an 

n-pentylearbonyloxy group, a 1-methyl-n-butylcarbonyloxy group, a 

2-rnethyi-n-butywarbonyioxy group, a 3-methyi-n-butykaibonyloxy gi oaf), a 

25 1 ,1-dirnethyl-n-propylearbonylox y group, a 1,2-din3ethyl-n-propylearbonyloxy group, a 

2,2-dimethyl-n-propylearbonyloxy group, a 1-ethyl-n-propylearbonyloxy group, a 

cyclopentylearb(myloxy group, a 1 -methyl-cyclobutylcarbonyloxy group, a 

2-methyl-cyclobutylcarbonyloxy group, a 3-rnethyl-Cyclobutylearbonyloxy group, a 

1,2-climethyl-cyclopropylearbonyloxy group, a 2,3-climethyl-cyclopropylearbonyloxy 
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group, a 1-ethyl-cyclopropylearbonyloxy group, a 2-ethyl-cyclopropylearbonyloxy group, 

an n-hexylcarbonyloxy group, a I -methyl-n-pentylcarbonyloxy group, a 

2-methyl-n-pentylearbonyloxy group, a 3-methyl-n-pentylcarbonyloxy group, a 

4-methyl-n-pentylcarbonyloxy group, a 1,1-dimethyl-n-butylcarbonyloxy group, a 

5 1,2-dimethyl-n-butylcarbonyloxy group, a 1,3-dimethyl-n-butylcarbonyloxy group, a 

2,2-dimethyl-n-butylcarbonyloxy group, a 2,3-dimethyl-n-butylcarbonyloxy group, a 

3,3-dimethyl-n-butylcarbonyloxy group, a 1-ethyl-n-butylcarbonyloxy group, a 

2-ethyl-n-butylcarbonyloxy group, and a 1,1,2-trimethyl-n-propylcarbonyloxy group. 

[0027] 	As the group containing a tertiary-carbon structure, a tertiary butyl group 

10 can be preferably used. 

[0028] 	Examples of the cyclic alkyl group include C3-30 cyclic alkyl groups such 

as a cyclopropyl group, a cyclobutyl group, a cyclohexyl group, a 1-methyl-eyclopentyl 

group, a 2-methyl-cyclopentyl group, a 3-methyl-cyclopentyl group, a 1-ethyl-cyclobutyl 

group, a 2-ethyl-cyclobutyl group, a 3-ethyl-cyclobutyl group, a 1,2-dimethyl-cyclobutyl 

15 group, a 1,3-dimethyl-cyclobutyl group, a 2,2-dimethyl-cyclobutyl group, a 

2,3-dimethyl-cyclobutyl group, a 2,4-dimethyl-cyclobutyl group, a 

3,3-dimethyl-cyclobutyl group, a 1-n-propyl-cyclopropyl group, a 

2-n-propyl-cyclopropyl group, a 1-isopropyl-cyclopropyl group, a 

2-isopropyl-cyclopropyl group, a 1,2,2-trimethyl-cyclopropyl group, a 

20 1 ,2,3-trimethyl-cyclopropyl group, a 2,2,3-trimethyl-cyclopropyl group, a 

1-ethyl-2-methyl-cyclopropyl group, a 2-ethyl-l-methyl-cyclopropyl group, a 

2-ethyl-2-methyl-cyclopropyl group, and a 2-ethy1-3-methyl-eyelopropyl group. 	A 

monovalent organic group that is derived from adamantane Or norbornene can also be 

used. 

25 [00291 	A preferable structure of Formula (3) can be one in which R' has a cyano 

group and n1 is an integer of 1 to 4. 

The structure of Formula (4) can be one in which L2  is a sulfonyl group or a 

carbonyl group. 

[0030] 	The polymer that contains the unit structure of Formula (1) used in the 
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present invention can contain, irrespective of the selection of L I  or associated with the 

selection of LI , a polymer that contains the unit structure of Formula (1) in which T i  is a 

divalent group of Formula (5), a polymer that contains the unit structure of Formula (1) in 

which T1  is a divalent group of Formula (6), or a polymer that contains a combination of 

5 these unit structures. 

[0031] 	That is, the polymer used in the present invention can be a polymer that 

contains the unit structure of Formula (1) in which I,' is the divalent group of Formula 

(3); the unit structure of Formula (1) in which 1.) is the divalent group of Formula (4); the 

unit structure of Formula (1) in which T I  is the divalent group of Formula (5); the unit 

10 structure of Formula (1) in which Ti  is the divalent group of Formula (6); the unit 

structure of Formula (1) in which 1_,J  is the divalent group of Formula (3) and T' is the 

divalent group of Formula (5); the unit structure of Formula (1) in which L I  is the 

divalent group of Formula (3) and Ti  is the divalent group of Formula (6); the unit 

structure of Formula (I) in which L is the divalent group of Formula (4) and T' is the 

15 divalent group of Formula (5); the unit structure of Formula (1) in which Li  is the 

divalent group of Formula (4) and Ti  is the divalent group of Formula (6); or a 

combination of these unit structures. 

[0032] 	In Formulae (5) and (6), each of REI , R5, and R6  is a Ci_io alkyl group, a 

Cial fluoroalkyl group, a hydroxy group, an ally! group, an allyloxy group, an amino 

20 group, a cyano group, a nitro group, an acy] group, an acyloxy group, a carboxy group, a 

group containing a tertiary-carbon structure, a cyclic alkyl group, or a combination of 

these, and each of n4, o5, and 116 is an integer of 0 to 4. 	'I''' is a fluoroalkylene group, a 

cyclic alkylene. group, or a combination of these. 

[0033] 	As the 01 .10  alkyl group, die C i .,, fluoroalkyl gioup, i.1,;., acf l biuue, ilk: 

25 acyloxy group, the group containing a tertiary-carbon structure, and the cyclic alkyl 

group, those groups exemplified above can be used. 

As each of the fluoroalkylene group and the cyclic alkylene group, those groups 

exemplified above, alone or as a combinatim), can be used. 

[0034] 	As the polymer included in the adhesive composition of the present 
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invention, a copolymer that contains both the unit structure of Formula (1) and the unit 

structure of Formula (7) can be used. 

5 

[0035] 	In Formula (7), 1,3  is the divalent group of Formula (3) or Formula (4), 

while T3  is an alkylene group, a sulfonyl group, a carbonyl group, a C6-30 arylene group, 

or a combination of these where the arylene group and the alkylene group can be those 

groups exemplified above. 

Examples of the alkylene group in Formula (7) include C1 .10  alkylene groups such 

as a methylene group, an ethylene group, an n-propylene group, an isopropylene group, a 

propane-2,2-diyl group, an n-butylene group, an isobutylene group, an sec-butylene 

10 group, a tert-butylene group, and particularly C1 -4 alkylene groups such as a 

propane-2,2-diy1 group. 

The arylene group in Formula (7) can be a phenylene group or a naphthylene group 

that is substituted or unsubstituted. 

T3  in Formula (7) can be a divalent group of Formula (8). 	In Formula (8), each of 

15 R7  and R8  is a C1 _1 0 alkyl group, a C14 fluoroalkyl group, a hydroxy group, an ally! group, 

an allyloxy group, an amino group, a cyano group, a nitro group, an acyl group, an 

acyloxy group, a carboxy group, a group containing a tertiary-carbon structure, a cyclic 

alkyl group, or a combination of these, each of n7 and n8 is an integer of 0 to 4, and Ti  is 

an alkylene group, a sulfonyl group, a carbonyl group, a 06.30  arylene group, or a 

20 combination of these, 

As the alkyl group, the C IA  fluoroalkyl group, the acyl group, the acyloxy group, the 

group containing a tertiary-carbon structure, the cyclic alkyl group, the alkylene group, 

and the arylene, group, those exemplified above can be used. 

[0036] 	in the present invention, th 	gioup containing, a tertiary-carbon :tincturc" 

25 means a functional group containing a tertiary-carbon structure, in which the functional 

group substitutes for a hydrogen atom on a carbon atom to form quaternary carbon. 

Examples of an Organic group bonded to carbon in the tertiary-carbon structure include 

alkyl groups such as a methyl group, an ethyl group, and a propyl group and aryl groups 

such as a phenyl group. 	Among these, a methyl group is preferably used, and therefore, 
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a. tertiary butyl group having three methyl groups can be preferably used. 

{0037] 	Examples of the polymer used in the adhesive composition of the present 

invention may include the following polymers of Formulae (1-1) to (1-42): 

O 	 CF3  
it 

VI S- 	\ / Ci 	11 	)-. -CH2-CF=-CH VI 
11 	 1 
o CF3  Formula (1-1) 

HC"-- -CH2-0- 

E---' HCC-CE12-0- 
0Li 	

CF3 
* 	•-• 	I 

Mr C it 	--)-- -CH2-CE---CH 
1 
CF3 	Formula (1-2) 

o CF3  

HC-C-CH2-0---- 
/ 	\ li 

/ C% /-0-  1,4-0-0)-  

CF3 	Formula (1-3) 

O 	HO 	CH3 	OH 
ii it 

0 
 li._ 	

iv 
-- 	\ ot—cH2-cmcH * 

HO 	CH3 	OH 

0 	 CF3 

FIC-C-CH2-0- • g -0-0 * 
I 1 il  

0 	 CF3 Formula (1-4) 
HO 	3 	OH 

VAII- 	CH  -c/ 0 * C 	/ 0+ -CH2-C-1=-CH 

HO 	cH3 	OH 
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CF3 
—Cli2-C:----CH 	Formula  (1-5) IIC----C-C1-12'.0—  011 0 1,1 la 

CN 	CF3  

CF3  
* * —CI-12-  CFL- CH Formula (1-6) EICE=7C-CH2-0—  4/ O 	C 

I CN 	CF3 

CN 	CF3 
—CH3-C-=.----CIA Formula (1-7) HC,7---C-CH2-0— 0 0 # • 

I 
CF3  

HCEC-C112 ,CH2-CEECH 
--N N 

HC a- C-CH2 
0 Am- 

4,-g # 	lir 
‘CH2-Cs."--•CH 

CF3 
I 	.-. 

C ir c+ —CH2-C.-=:CH 110,'-C-CH2-0--- II I 0 CF3 Formula (1-8) 

CF3 
44/ 0  * 	II —CH2-CECT-1 Formula (1-9) HC---F--C-CI-12-0— 

I CF3 	CF3 
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0 	 CF3 
a 	-i-,- 

C FIC.-'-C-CH2-0— 	W-C vp 0 lit 	i 	-y- 
1 	 Formula (1-10) 

HCF="C-CH2-0 	CF3 

0 	 CH3 	0-0-12-C=-=CH 
Li 	g&  

/ C V 0 * [."; * 0+ —CH2-C-F---CH 

CI 0-C1-12-Cm-=.CH HC-"÷"- C-CH2-0 

- 	
73 

- \ / 	W 	
®o

)-- C HC:---7C-CH2-0---  t 	-S1 	 1 0 	 CF3 	Formula (1-11) 
HCE=-C-CH2-O 
\ 9 	cH3 

--(--0- 	•0 	,-- 1 
 . 

0 	c p,3  
Fic--_sc-cH2-0 

o-C1-12-C---Cli 

0+ — CIi2-c-i--_-cH 

0-ci-12-0=-4cH 

-- 	--., 	Y',----, 
Ho---z-c-cH2-0— 	w c ip 	wi 

Aa- 	c-- \--\_-_/>-0- -cH2-c-----c-cH2- 
I 

0 	 c F3 CP3 	Formula (1-12) 
* C * ❑ II~C It 04-- —CH2-CECH 

CF3 

0 	 CF3 
HC--.7----C-CH2-0— 	11 	-(--/ 	. c • ❑ )--- -CH2-C=C-CH2--  it 	 1 0 CF3  CF3 	Formula (1-13) 

lik 	. 	. C-0-0-)-- —cH2-(>--cii 
II 	 1 
0 	CF3 

CF3 
- Mt 

FIG:C-CF-12-0- 	0 	o lir C 	\---/ 
Formula (1-14) CF3 	c/  F3  

1-1C'-'3C-C H2 	 Ci-i2--CEICH 

,.::::N 
HeiG--CH2  N'.,„ 	,, 	, , 3 	i..,1-12-u=Cri 

0--- 41 41 01- -CII2-CCH 1110 

 

CF3  CF3 
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HC-----C-CH2N, 
--N 	,CH2-Ca---CH 

HC•=-C-C112- 	 N„ 
0 	CF3 	-CH2-  C7-- ---  CH 

HC-C-CH2-0---.  1,!S # Olik 
II 
0 

* 	) 
(1-15) 

lit o 
CF3 	Formula 

0 	
0 

11)-1  # 	# II 
# —CH2-C.7--CH 

0 

HC----•=7C-CH2s, 	 ,CH2-C----ECH 
, 	 , HC,-------C-CH2' 	N 

0 CF3 	'Cli2-G--s---CH 
HC--- C-CH2-0-- 	# h . n - \ / \ / 	0 

- P \ , , ii 	* 
cH3  *I  cH 

ir-o-y- 
CF3 	Formula 

—CH2-Cz€,CH 

(1-16) 

CH3  
CH3 

HC-7-------C-CH2., 	 ,CH2-CE---CH 
HCEsC-CH2-r-N 	N 

CN CF3 	-C1-12-C:-CH 

---- 	 VI HCC-CH2-0— 	VI  0 le \ i 	0-)-- 	Formula (1-17) 

CN 	C H3  CH3  CF3 

1.1  0 le 6 * 0-)— —CH2 - C:---1CH 
CH3 

CH3 
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_ CF3 	NC HO 	CI-I3 	OH _ 
HCEBC-CH2-0 	\ / \ / 	0 	i -0+ 0 * . 

CF3 	• HO 	CH3 	0B- 
CN 	CF3 	 Formula (1 -18) 

0 • • -Q)- —CH2-Ca---CH 
CF3  

CF3 	 HO 	CH3 	OH 
FIC.---C-CH2-0-  io # 41 o * 	0--)-- \ i - 

cf.) 	 CH3 	OH CF3 	HO 0 
1L-0-0-0 	1,-0-}- —C1-12-CCH Formula (1-19) 

CF3  

He==-C-CH2., ,N 	,CH2-CE--7CH HC:==-C-CH2. N , 
CF3 	NC 	CF3 	-C112-07---  2-CC 

HC.-'-C-CH2-0 * * 0--  IV * 0 0+ 
CF3 	 CF3 CN 	CF3 Formula (1-20) 

/ 0--.) - —CH2-C=---:CH 
 

(110 0 * 
CF3 

0 
0 	1‘ 
II 	 C, / 	C-- -CH HC,z-.C-C.NH CF3 	 CF3 NH  

HO * * 
0 

 " -0-11 .-0+ -(-0 
CF3 CF3 CF 3 	 Formula (1-21) 

/ \ A 	o # 0 -H 
CF3 
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o 	cF3  
cH2=CH-cH2-0— 

	it A • O . c * 	—C1-12-CH=CH2 ii 	1 0 	CF3 	Formula (1-22) 

CF3 
CH2=CH-CH2-0-- 	* IL „ O IF  C It'  o-)-  —CH2-CH=C142 

1 
CF3 Formula (1-23) 

0 	CF'43 
my I 

CH2--=,CH-CH2-0-- 	1, 6 •0 lir C—
-)--- 

0 	HO 	CH3 	OH  CF3 	Formula (1-24) 

II 16 ,-O . 	• 04- —CH2-CI=CH2 C 
HO 	CH3 	-OH 

. 	0 	CF3 

	

CH2=--CH-CH2-0— -E 0i • 	\--/ ..; * 0)- 1 0
O 
	CF3 HO 	c1-13 	OH 	Formula (1-25) 

-( Ilk 
iC1, 0 * ..; ( 	# 0+ --CH2-CH=CH2 

1 HO 	CH3 	OH 
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CF 

/ —C1-12-C1-1=CH 2 C H2' CH-CH2-0—  ®0 	-C \ 
CN 	CF3 Formula (1-26) 

CF3 
\ 

4J  0,--  ,,, 	_ —0-1,0-p---cH2 irc 

 

CH2=CH-CH2-0— 
CN 	CF3 Formula (1-27) 

CN 	CF3 
I 	--- 

CH2=CH-CH2-0—  0 - 0 	/ -C yr -CE-12-CH=CH2 
I 

CF3 Formula (1-28) 

CH2=CH-C1-12, 
N 

CH2=CH-CH2 

,CI-12-CH=CH2  
N 

C1-12--CF1=CH2 
o 	 CF3 

CH2------CH-CH2-0—  41,-A l1,4 : ii 	 I 
/ 0--Y —CH2-CH=CH2 

0 CF3 Formula (1-29) 

CF3 
CI-I2=CH—CH2-0— 	fi-0 * C lit —CH2-CH-7-7CH2 

CF3 CF3 
Formula (1-30) 
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O 	CF3 
c-* 	)-- ci-12=cH-C1-12-o- 	II E * 	1 

Formula (1-31) 
CH2=CH-CH2-0 	F3 

o cH 	o-cH2-CH=CH2 
. 16 * 0 \ 	C * 0+ —CH2-CH=CH2 

CH2=CH-CH2-0— 	, 	O-C1-12—CH=CH2 

0 	 cp3  
.4 

CH2=CH-CH2-0— 	.4 * 	w  c , , 	-y- ii 0 	&3 	Formula (1-32) CH2= CH-CH2-0 
o C1-13 	0-  CH2-CH7---  CH2 

--( IP 	It -0 * / I, 
	

-4 —CH2-CI-17--CH2 

CHs 	o-CH2-CH=CH2 
C1-12 =CH-C1-12-0.-- 

o ?F'Amt. Ai- 
CH2=CH-CH2-O- 	lir 

II 
 C ir 0-0-C wi 	-)-- -CH2-CH=CH-CH2- 

P 	
CF3 	&•3  

-m-k 	• -A i L- 	
Formula (1-33) 

4  iw -C \/ 	w C yr 0-)- —CH2-CH:--CH2 
1 
CF3 

CF3o 
--- CH2=CH-CH2-0 	ilk 1 • 0 • C 1, o-)-1 	 -CH2-CH=CH-CH9.- 

CF3 	l'''; 	 Formula (1-34) 

Alk41 I 	* 
1 	

- 	• 	--CH2-CH7---CH2 
o w '7' Ir CF3 

CF3 
cH2=cH-cr-12-o— +0 o' 	® •0* 

0H2= CH-CH 2
F3 	CF3 cH2-CH=C H2 

Ni 	 Formula (1-35) ...1\1 	CF3 Ch-12=7-CH—CH2- s  CH2-CH'CH2 

--erki:-° 	 i -01-  -CH2-CH=CH2 
. 	- 
'' ''' 	CF3 
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CH2=--CH-CH2.,N 	,C112-CH=-CH2 
CH2=CH-CH2:' 	N

N  0 CF3 	CH2-CH=CH2  
CH2=CH-CH2-0— 	11, S # O # 

II 
# 0+ 

0 	0 	* 	CF3 	Formula (1-36) 

itII • O #? 0-)-- —CH2-CH=CH2 
0 

CH2=--CH-C1-12 -N 	,CH2-CH=C142 
CH2.--CH-CH2. 	 N 

0 'CI CF3 	-I2--  CH=CH2 
CH2=CH-CH2-0— 	• le #-0 # • 0--)-- 

(1-37) 
P 	.. 

	

IF C V 	# IF

Formula 
CH3 	CH3 	CF3 

? al 	0)— —CH2-CH=CH2 
' CH3 

CH3 

CH2-'CH-CH2--. N 	,CH2-CH= CH2 
CH2=CH-Cli2., 	N`  

CN eN `CH2-CH=:CH2 CF3 
CH27----CH-CH2-0— 	W 0 	i • 0 ) Formula (1-38) 

at  CN CH3 ma  CF3 

WI  0 * • -)0 -  -CH2-  CH=CH2 Al 
CH3 

CH3 
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CF3 	NC HO 	CH3 	OH 
CH2=CH-CH2- 0 * - ilo 0  # -0— # 0+ 

r'3 
CF3 HO 

CN Formula 
1-13 	OH 

(1-39) 

0 • 	* 0 	---Cll2-CH=CH2  
CF3  

CF3 	 O 	HO '3 	OH 
CH2'-CH-CH2-0 	# 0^ 	* 	0 \ J # 0+ 

CF3  
0 

CF3 	 HO H3 	OH 

A 	11)-O---. * 	—CH2-  CH-----' CH2 	Formula (1-40) 
CF3  

CI I2 	CH2 ,„ 
=  cH-uh2., N 	,CH2-CH=CH2 CH2 	, 

N, 
CF3 	NC 	CF3 	CI-12-CH=CH2 

CH2='CH-CH2-0 	----0-0— ___ # 
CF3 	• 

# 0+ 

cry 	CF3 	 CF3  
Formula (1-41) 

is 0  fp , / 	__)- _CH2-CH=CH2 
CF3  

0 	0 0 
/I 	C 

CF3 	 CH2=CH-C' NH 	CF3 
 Nili CI-I=CH2 

 

HO it 	lk. 0— --( - - 4.--o • -0+ 
CIS  3 

CF3 CF3
# 

 
Formula (1-42) 

OP 	 i 	li 0)---H 
CF3 

[0038] 	In the synthesis of the polymer that contains the unit structure of Formula 

(1), a fiinctional group having a hydroxy group can be introduced at the terminal or in a 

side chain of the polymer during the steps. 

- ilie hydroxy group is then subjected tu a reaction, which is a dchydrehalogenation 

reaction, with a monohaloalkyne (the halogen is fluorine, chlorine, bromine, or iodine, 

for example) or a monohnloalkene (the halogen is fluorine, chlorine, bromine, or iodine, 

for example) to form a carbon-carbon triple bond (an alkyne) or a carbon-carbon double 

bond (an aflame) at the terminal or in a side chain. 

10 Alternatively, a polymer containing a hydroxy group at a terminal Or in a side chain 
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is subjected to a reaction, which is a dehydrohalogenation reaction, with a dihaloalkyne 

(the halogen is fluorine, chlorine, bromine, or iodine, for example) or a dihaloalkenc (the 

halogen is fluorine, chlorine, bromine, or iodine, for example) to form a carbon-carbon 

triple bond (an alkyne) or a carbon-carbon double bond (an alkene) in the main chain of 

5 the molecule. 

[0039] 	The adhesive composition of the present invention can be a coating 

mixture containing an organic solvent. 	The viscosity of a solution of the polymer that 

contains the unit structure of Formula (1) in the organic solvent is preferably within the 

range of 0.001 to 5,000 Pa•s, which can make the coating mixture ready for spin coating. 

10 

15 

[0040] 	The organic solvent is not particularly limited provided that it is usable in 

other semiconductor fabrication steps, and is preferably a ketone such as cyclohexanone, 

methyl isoamyl ketone, and 2-heptanone; a polyhydric alcohol such as monomethyl ether, 

monoethyl ether, monopropyl ether, monobutyl ether, and monophenyl ether of ethylene 

glycol, ethylene glycol monoacetate, diethylene glycol, diethylene glycol monoacetate, 

propylene glycol, propylene glycol monoacetate, dipropylene glycol, or dipropylene 

glycol monoacetate, or a derivative thereof; a cyclic ether such as dioxanes; or an ester 

such as methyl lactate, ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl 

pyruvate, ethyl pyruvate, methyl methoxypropionate, and ethyl ethoxypropionate. 

These may be used alone or as a mixture of two or more of these. 

20 [0041] 	To the adhesive composition of the embodiment of the present invention, a 

commonly used, miscible additive such as an additional resin for enhancing the 

performance of an adhesive, a tackifier, a plasticizer, an adhesive aid, a stabilizer, a 

colorant, and a Slirtileialli can be further added provided that they do not impair the 

essential features of the present invention. 

25 [0042] 	As the additional resin (polymer) for enhancing the performance of an 

adhesive, an addition polymer or a condensation polymer such as polyesters, polystyrene, 

polyimides, acrylic polymers, methacryl polymers, poly(vinyl ether), phenol novolac, 

naphthol novolac, polyethcrs, polyamides, and polycarbonates can he used, and a 

polymer containing an aromatic ring structure such as a benzene ring, a naphthalene ring, 
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an anthracene ring, a triazine ring, a quinoline ring, and a quinoxaline ring is preferably 

used. 

5 

[0043] 	Examples of the additional resin (polymer) include addition polymers that 

contain, as a structural unit, an addition-polymerizable monomer such as benzyl acrylate, 

benzyl methacrylate, phenyl acrylate, naphthyl acrylate, anthryl methacrylate, 

anthrylmethyl methacrylate, styrene, hydroxystyrene, benzyl vinyl ether, and 

N-phenylmaleimide, and condensation polymers such as phenol novolac and naphthol 

novolac. 

[0044] 	As the additional resin (polymer), a polymer containing no aromatic ring 

10 structure can also be used. 	Examples of the polymer include addition polymers that 

contain, as the only structural unit, an addition-polymerizable monomer containing no 

aromatic ring structure such as alkyl acrylates, alkyl methacrylates, vinyl ethers, alkyl 

vinyl ethers, acrylonitrile, maleimide, N-alkylmaleimide, and maleic anhydrides. 

[0045] 	The addition polymer used as the additional resin (polymer) may be a 

15 homopolymer or a copolymer. 	The addition polymer is produced using an 

addition-polymerizable monomer. 	Examples of the addition-polymerizable monomer 

include acrylic acid, methacrylic acid, acrylic acid ester compounds, methacrylic acid 

ester compounds, acrylamide compounds, methacrylamide compounds, vinyl compounds, 

styrene compounds, maleimide compounds, maleic anhydrides, and acrylonitrile. 

20 

25 

[0046] 	Examples of the acrylic acid ester compounds include methyl acrylate, 

ethyl acrylate, normal hexyl acrylate, isopropyl acrylate, cyclohexyl acrylate, benzyl 

acrylate, phenyl acrylate, anthrylmethyl acrylate, 2-.hydroxyethyl acrylate, 

3-chloro-2-hydroxypropyl acrylate, 2-hydroxypropyl acrylate, 2,2,2-tritluoroethyl 

acryiate, 2,2,2-trichloroethyl acryiate, 2-broinoethyl acrylate, 4--hydioxybutyl aci y late, 

2-met:hoxyethyl acrylate, tetrahydrofurfuryl acrylate, 2-methyl-2-adamantyl acrylate, 

5-acryl oy 1 oxy-6-hydroxyn orborn en c-2-carbox ylie-6-lactone, 

3-acryloxypropyliriethoxysilane, and glycidyl acrylate. 

110047] 	Examples of the methacrylic acid ester compounds include methyl 

methacrylate, ethyl methacrylate, normal hexyl methacrylate, isopropyl methacrylate, 
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5 

cyclohexyl methacrylate, benzyl methacrylate, phenyl methacrylate, anthrylmethyl 

methacrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 

2,2,2-trifluoroethyl methacrylate, 2,2,2-trichloroethyl methacrylate, 2-bromoethyl 

methacrylate, 4-hydroxybutyl methacrylate, 2-methoxyethyl methacrylate, 

tetrahydrofurfuryl methacrylate, 2-methyl-2-adamantyl methacrylate, 

5-methaeryloyloxy-6-hydroxynorbornene-2-carboxylic-6-lactose, 

3-methacryloxypropyltriethoxysilane, glycidyl methacrylate, 2-phenylethyl methacrylate, 

hydroxyphenyl methacrylate, and bromophenyl methacrylate. 

10 

[0048] 	Examples of the acrylamide compounds include acrylamide, 

N-methylacrylamide, N-ethylacrylamide, N-benzylacrylamide, N-phenylacrylamide, 

N,N-dimethylacrylamide, and N-anthrylacrylamide. 

[0049) 	Examples of the methacryla.mide compounds include methacrylamide, 

N-methylmethacrylamide, N-ethylmethacrylamide, N-benzylmethacrylamide, 

N-phenylmethacrylamide, N,N-dimethylmethacrylamide, and N-anthrylacrylamide. 

15 [0050] 	Examples of the vinyl compounds include vinyl alcohol, 2-hydroxyethyl 

vinyl ether, methyl vinyl ether, ethyl vinyl ether, benzyl vinyl ether, vinylacetic acid, 

vinyltrimethoxysilane, 2-chloroethyl vinyl ether, 2-methoxyethyl vinyl ether, 

vinylnaphthalene, and vinylanthraccne. 

20 

[00511 	Examples of the styrene compounds include styrene, hydroxystyrene, 

chlorostyrene, bromostyrene, methoxystyrene, cyanostyrene, and acetylstyrene. 

[00521 	Examples of the maleimide compounds include maleimide, 

N-methylmaleimide, N-phenylmaleimide„ N-cyclohexylmaleimide, N-benzylmaleimidc, 

and N-hydroxyethylmaleimide_ 

[0053j 	The muiecutar weight. of the additional resin (polymer) used in the 

25 adhesive composition of the present invention is, for example, 1,000 to 1,000,000, 3,000 

to 300,000, 5,000 to 200,000, or 10,000 to 100,000 in terms of weight average molecular 

weight:. 

100541 	When the additional resin (polymer) is included in the adhesive 

composition of the present invention, the content thereof in the solid matter is, lbr 
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example, 0 to 40% by mass, 0 to 20% by mass, or 1 to 19% by mass. 

[0055] 	The tackifier is added so as to control the modulus of elasticity, the 

viscosity, and the surface state. 	The tackifier is preferably selected in consideration of 

the viscosity, and specific examples thereof include aliphatic petroleum resins, aromatic 

5 petroleum resins, aliphatic/aromatic-copolymer petroleum resins, alicyelic hydrogenated 

petroleum resins, alkyl phenolic resins, xylene resins, coumarone-inclene resins, terpene 

resins, terpene phenolic resins, aromatic-modified terpene resins, hydrogenated terpene 

resins, rosin resins, hydrogenated rosin resins, disproportionated rosin resins, dimerized 

rosin resins, and esterified rosin resins, which are used alone or as a combination of two 

I 0 or more of these. 	The content of the tackifier can be 0 to 100 parts by mass relative to 

100 parts by mass of the main component of the adhesive composition, which is 

polyether. 	When the amount of the tackifier exceeds 100 parts by mass, heat resistance 

may become inadequate. 

Therefore, the amount of the tackifier is more preferably within the range of 0 to 

15 100 parts by mass and is further preferably within the range of 0 to 50 parts by mass. 

[0056] 	In the present invention, the adhesive composition of the present invention 

is applied by spin coating to a material to be bonded such as a substrate, followed by 

baking at 50 to 300°C to form an adhesive layer, onto which another material to be 

bonded that is of the same kind as or of a different kind from the preceding material is 

20 applied to achieve bonding, thereby obtaining a laminate that includes layers of the 

material being bonded and the adhesive layer interposed between the layers of the 

material being bonded. 	Tbe layers of the material being bonded in the laminate may be 

subjected to processing. 

As described above, for' spin coating, ale adlletiivc c011ipositioil of the present 

25 invention that includes an organic solvent can be suitably used. 

{0057] 	As the material to be bonded to which the adhesive composition of the 

present invention can be used to form a laminate, an inorganic material such as silicon, 

silicon oxide., glass, and silicon nitride, a metal material such as aluminum and copper, or 

a resin material such as polyamide resins, polyimide resins, epoxy resins, polyacrylic 
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resins, polymethacrylic resins, polybenzoxazole resins, polyhydroxystyrene resins, and 

benzocyclobutene resins is used, for example. 

As a support to which the adhesive composition of the present invention can be used, 

silicon substrates, glass substrates, resin substrates, and ceramic substrates are 

5 exemplified. 

[00581 	In the present invention, when the adhesive composition (as a coating 

mixture) is applied to the material to be bonded (substrate, for example) by spin coating 

or a similar method, the thickness of the adhesive layer formed is preferably not smaller 

than 0.1 urn and not greater than 200 [um 

10 When the adhesive layer is used in a semiconductor wafer or the like and the 

adhesive layer formed on a material being bonded is too thin, the adhesive layer cannot 

follow the surface asperities at the time of bonding, resulting in a possible occurrence of a 

void, while when too thick, the adhesive layer can have a crack. 	A preferable thickness 

of the adhesive layer is desirably 1µm to 50 pm. 

15 Examples 

[0059] 	The present invention will be described more specifically by Examples 

and Comparative Examples. 	The scope of the present invention is, however, not limited 

to these. 

GPC analysis of polymer compounds to be obtained in Synthesis Examples below is 

20 carried out by using the following devices under the following measurement conditions. 

Device: an integrated high-performance GPC system 111C-8220 GPC manufactured 

by "fosoh Corporation 

Column: K.F.-(3, KFS)04 I. 

Column teniperaturc: 40'C 

25 Solvent: TIM 

Flow rate: 1.0 nil Jrni mite 

Standard sample: polystyrene 

Detector: Ri 

100601 	Synthesis Example 1 
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In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 54.56 g of 4,4'-dichlorodiphenyl sulfone and 67.25 g of 

2,2-bis(4-hydroxyphenyl)hexafluoropropane were dissolved in 753.46 g of 

1-methyl-2-pyrrolidone, to which 28.88 g of potassium carbonate was added, followed by 

5 subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours. 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of IN hydrochloric acid:1-methyl-2-pyrrolidone — 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

10 paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

15 10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so 

20 as to make the resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution was added dropwise to a mixture of water:methanol 

= 1:9 for reprecipitation. 	After dropwise addition, the resultant was subjected to suction 

filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this ordei, followed by drying the resulting powder in a 

25 vacuum dryer 'for 12 hours. 

CPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1 -1)) showed the weight average molecular weight to be 19,000 in terms of 

standard polystyrene. 

[0061 ] 	Synthesis Example 2 
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In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 40.37 g of 4,4'-difluorobenzophenone and 69.11 g of 

2,2-bis(4-hydroxyphenyl)hexafluoropropane were dissolved in 558.56 g of 

1-methyl-2-pyrrolidone, to which 76.71 g of potassium carbonate was added, followed by 

5 subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours. 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of IN hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

10 paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

15 10 g of the resulting powder was dissolved in 100 g of tetrahydroftiran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of IN hydrochloric acid:1,-methy1-2-pyrrolidone = 1:9 was added so 

20 as to make the resultant acidic, which was confirmed using a strip of litmus paper, 

Subsequently, the resulting solution was added dropwise to a mixture of water:methanol 

— 1:9 for reprecipitation. 	After dropwise addition, the resultant was subjected to suction 

filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, followed by drying the iesulting powder in a 

25 vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-2)) showed the weight average molecular weight to be 15,000 in terms of 

standard pol y.styrene. 

[00621 	Synthesis Example 3 
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In a three-necked flask equipped with a stirrer, a thermometer, and a [)imroth 

condenser, 25.83 g of 4,4'-difluorobenzophenone, 50.43 g of 

2,2-bis(4-hydroxyphenyl)hexafluoropropane, and 2.75 g of 

2,2'-bis(4-hydroxy-3,5-dihydroxymethylphenyl)propane were dissolved in 504.22 g of 

5 1-methyl-2-pyrrolidone, to which 21.82 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was 

10 added so as to make the resultant acidic, which was confirmed using a strip of litmus 

paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

times, water twice, and methanol three times in this order, followed by drying the 

15 resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

20 solution, a solution of 1N hydrochloric acid:l-methyl-2-pyrrolidone = 1:9 was added so 

as to make the resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution was added dropwise to a mixture of waterauethanol 

25 

,=• 1:9 for reprecipitaticm. 	After dropwise addition, the resultant was subjected to suction 

filtration by a Buchner funnel and was washed with methanol three times, wa(cr twice, 

and methanol three times in this order, followed by drying the resulting powder in a 

vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-3)) showed the weight average molecular weight to be 22,000 in terms of 

standard polystyrene. 
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[00631 	Synthesis Example 4 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 43.07 g of 4,4'-dichlorodiphenyl sulfone, 50.43 g of 

2,2-bis(4-hydroxyphenyl)hexafluoropropane, and 2.75 g of 

5 2,2'-bis(4-hydroxy-3,5-dihydroxymethylphenyl)propane were dissolved in 590.40 g of 

1-methyl-2-pyrrolidone, to which 21.82 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

10 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of 1N hydrochloric acid:1-rnethy1-2-pyrrolidone --- 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

15 times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux. for 20 hours. 	The resulting reaction solution 

20 was subjected to suction filtration by a Kiriyaina-rohto funnel, and to the resulting 

solution, a solution of 1N hydrochloric acid:1-methy1-2-pyrrolidone = 1:9 was added so 

as to make the resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution. was added dropwise to a mixture of water:methanol 

•== 1:9 for reprecipitation. 	After dropwise addition, the iesultani was subjected to suction 

25 filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, followed by drying the resulting powder in a 

vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-4)) showed the weight average molecular weight to be 26,000 in terms of 



35 

standard polystyrene. 

[0064) 	Synthesis Example 5 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 10.43 g of 2,4-difluorobenzonitrile and 26,54 g of 

5 2,2-bis(4-hydroxyphenyl)hexafluoropropane were dissolved in 204.22 g of 

1-methyl-2-pyrrolidone, to which 31.10 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours. 

10 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of IN hydrochloric acid:I -methyl-2-pyrrolidone = 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

15 times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

20 was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of 1N hydrochloric acid:1 -methy1-2-pyrrolidone — 1:9 was added so 

as to make the resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution was added dropwise to a mixittre of watermethanol 

.. 1:9 for repreelpitation. 	After di.opwise iiddition, the i•ostaant w.,As 3ubjeoted to suction 

25 filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, followed by drying the resulting powder in a 

vacuum dryer for 12 hours. 

Cil.k: analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-5)) showed the weight average molecular weight to be 7,000 in terms of 
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standard polystyrene. 

10065] 	Synthesis Example 6 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 10.76 g of 2,5-difluorobenzonitrile and 26.54 g of 

5 2,2-bis(4-hydroxyphenyl)hexafluoropropane were dissolved in 204.22 g of 

1-methyl-2-pyrrolidone, to which 31.10 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours. 

10 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of IN hydrochloric acid:I -methyl-2-pyrrolidone --- 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

15 times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

20 was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of 1N hydrochloric acid:1-methy1-2-pyrrolidone = 1:9 was added so 

as to make the. resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution was added dropwise to a mixture of wateranethanol 

--1:9 for reprecipitation. 	After dropwise addition, tile iesultant was subjected to suction 

25 filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, followed by drying the resulting powder in a 

vacuum dryer for 12 hours, 

(31)(.: analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-6)) showed the weight average molecular weight to be 12,000 in terms of 
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standard polystyrene. 

[0066] 	Synthesis Example 7 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 10,76 g of 2,6-difluorobenzonitrile and 26.54 g of 

5 2,2-bis(4-hydroxyphenyl)hexafluoropropane were dissolved in 204.22 g of 

1-methyl-2-pyrrolidone, to which 31.10 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours. 

10 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone — 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

paper. 	Subsequently, the resulting solution was added chopwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

15 times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

20 was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of IN hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so 

as to make the resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution was added dropwise to a mixture of water:methanol 

— 1:9 for reprecipitation. 	Alter dropwise addition, the resultant was subjected to suction 

25 filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, followed by drying the resulting powder in a 

vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-7)) showed the weight average molecular weight to be 11,000 in terms of 
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standard polystyrene. 

[00671 	Synthesis Example 8 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dinnoth 

condenser, 25.84 g of 4,4'-dichlorodiphenyl sulfone and 26.54 g of 

5 2,2-bis(3-amino-4•hydroxyphenyl)hexafluoropropane were dissolved in 204.22 g of 

1-methyl-2-pyrrolidone, to which 31.10 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours, 

After the completion of the reaction, cooling was performed until the temperature 

10 inside the system reached 80°C, and thereto, 12.44 g of potassium carbonate and 22.54 g 

of propargyl bromide were added, followed by allowing a reaction to proceed at 80°C for 

20 hours. 

After the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 1N hydrochloric 

15 acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

added dropwise to a mixture of water:methanol = 1:9 for reprecipitation. 	After 

dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

and was washed with methanol three tunes, water twice, and methanol three times in this 

20 order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-8)) showed the weight average molecular weight to be 40,000 in terms of 

standard polystyrene. 

I:00681 	Synthesis Example 9 

25 In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 10.2] g of 2,4'-dichlorobenzotri fluoride, 9.16 g of 

2,2-bis(3-amino-4-hydroxyphenyl)hexatluoropropane, and 8.41 g of 

2,2-bis(4-hydroxyphe»yphexalluoropropane were dissolved in 204.22 p. of 

1-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by 
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subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 190°C for 20 hours. 

After the completion of the reaction, cooling was performed until the temperature 

inside the system reached 80°C, and thereto, 14.14 g of propargyl bromide was added, 

5 followed by allowing a reaction to proceed at 80°C for 20 hours. 

After the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 1N hydrochloric 

acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

10 	added dropwise to a mixture of water:methanol = 1:9 for reprecipitation. 	After 

dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

and was washed with methanol three times, water twice, and methanol three times in this 

order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

15 	of Formula (1-14)) showed the weight average molecular weight to be 40,000 in terms of 

standard polystyrene. 

[00691 	Synthesis Example 10 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 10.81 g of bis(4-fluorophenyl)sulfone, 9.16 g of 

20 	2,2-bis(3-amino-4-hydroxyphenyphexafluoropropane, and 6.71 g of 

1,1-bis(4-hydroxyphenyl) cyclohexane were dissolved in 80.01 g of 

1-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

the resultant was subjected to a reaction in an oil bath at 160"C foi 20 hours. 

25 After the completion of the reaction, cooling was performed until the temperature 

inside the system reached 80°C, to which 66.54 g of ally! bromide dissolved in 43.31 g of 

1-methyl-2-pyrrolidone and 20.73 g of potassium carbonate were added, followed by 

stirring at 80°C for 20 hours to allow a reaction to proceed at a phenolic group and an 

amino group at a polymer terminal. 
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After the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric 

acid:1-methyl-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

5 added dropwise to a mixture of water:methanol — 1:9 for reprecipitati011. 	After 

dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

and was washed with methanol three times, water twice, and methanol three times in this 

order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

10 of Formula (1-36)) showed the weight average molecular weight to be 13,400 in terms of 

standard polystyrene and the reaction rate of the phenolic group and the amino group at 

the terminal to be 88%. 

[0070] 	Synthesis Example 11 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

15 condenser, 37.09 g of 4,4'-difluorobenzophenone, 36.63 g of 

2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane, and 34.65 g of 

1,3-bis[2-(4-hydroxypheny1)-2-propyl]benzene were dissolved in 325.10 g of 

1-methyl-2-pyrrolidone, to which 82.93 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

20 'The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

After the completion of the reaction, cooling was performed until the temperature 

inside the system reached 80°C, to which 193.57 g of allyl bromide dissolved in 156.76 g 

of 1-methyl-2-pyrrolidone and 138.21 g of notassium carbonate were added, followed by 

stirring at 80'C for 20 hours to allow LI i'L%eteikiii to pi occcd at a phonolic group and an 

25 amino group at a polymer terminal. 

Alter the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric 

acid:1-methy1-2-pyrrolidone ,,,- 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 
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added dropwise to a mixture of water:methanol = 1:9 for reprecipitation. 	After 

dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

and was washed with methanol three times, water twice, and methanol three times in this 

order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

5 GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-37)) showed the weight average molecular weight to be 13,900 in terms of 

standard polystyrene and the reaction rate of the phenolic group and the amino group at 

the terminal to be 88%. 

[0071] 	Synthesis Example 12 

10 In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 9.27 g of 4,4'-difluorobenzophenone, 9.16 g of 

2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane, and 8.66 g of 

1,3-bis[2-(4-hydroxypheny1)-2-propyl]benzene were dissolved in 81.27 g of 

I -methy1-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by 

15 subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

After the completion of the reaction, cooling was performed until the temperature 

inside the system reached 80°C, to which 50.56 g of propargyl bromide dissolved in 

20 

39.73 g of 1-methyl-2-pyrrolidone and 20.73 g of potassium carbonate were added, 

followed by stirring at 80°C for 20 hours to allow a reaction to proceed at a phenolic 

group and an amino group at a polymer terminal. 

A.fter the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-robto funnel, and to the filtrate, a solution of 2N hydrochlaic 

acid:1-methyl-2-pyrrolicione - 1:9 was added so as Lo wake die Fcsultanl acidic;, which 

25 was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

added dropwise to a mixture of water:methanol :- 1:9 for reprecipitation. 	After 

dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

and was washed with methanol three times, water twice, and methanol three limes in this 

order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 
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GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-16)) showed the weight average molecular weight to be 14,700 in terms of 

standard polystyrene and the reaction rate of the phenolic group and the amino group at 

the terminal to be 86%. 

5 [0072] 	Synthesis Example 13 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 9.27 g of 4,4'-difluorobenzophenone, 9.16 g of 

2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane, and 8.66 g of 

1,3-bis[2-(4-hydroxyphenyI)-2-propyl]benzene were dissolved in 81.27 g of 

10 1-methyl--2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

After the completion of the reaction, cooling was performed until the temperature 

inside the system reached 80°C, to which 12.64 g of propargyl bromide dissolved in 

15 39.73 g of 1-methyl-2-pyrrolidone and 20.73 g of potassium carbonate were added, 

followed by stirring at 80°C for 20 hours to allow a reaction to proceed at a phenolic 

group and an amino group at a polymer terminal. 

After the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric 

20 acid:I -methy1-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

added dropwise 1:o a mixture of watermethanol = 1:9 f01 reprecipitation. 	After 

dropwise addition, the resultant was subjected 10 suction filtration by a Buchner funnel 

and was washed with methanol three times, water twice, and methanol thice times lu this 

25 order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-16)) showed the weight average molecular weight to be 14,700 in terms of 

standard polystyrene and the reaction rate of the phenolic group and the amino group at 

the terminal to be 52%. 
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[0073] 	Synthesis Example 14 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 6.61 g of 2,4-difluorobenzonitrile, 9.16 g of 

2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane, and 8.66 g of 

5 1,3-bis[2-(4-hydroxypheny1)-2-propyl]benzene were dissolved in 73.28 g of 

1-methyl-2-pyrrolidone, to which 20.73 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

After the completion of the reaction, cooling was performed until the temperature 

10 inside the system reached 80°C, to which 14.13 g of propargyl bromide dissolved in 

27.96 g of I -methyl-2-pyrrolidone was added, followed by stirring at 80°C for 20 hours 

to allow a reaction to proceed at a phenolic group and an amino group at a polymer 

terminal. 

After the completion of the reaction, the reaction solution was subjected to suction 

15 filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of 2N hydrochloric 

acid:1-methyl-2-pyrrolidone — 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

added dropwise to a mixture of water:methanol = 1:9 for rcprecipitation. 	After 

dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

20 and was washed with methanol three times, water twice, and methanol three times in this 

order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

CiPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-17)) showed the weight averav molecular weight to be 12,700 in terms of 

. 	group and the amino group at standard polystyrene and the reaction rate o. f 1...ie 	1phenolic   

25 the terminal to be 50%. 

[0074] 	Synthesis Example IS 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 

condenser, 20.86 g of 2,6-difluorobenzonitrile, 54.91 n of 

2,2-bis(4-hydroxyphenyl)hexafluoropropane, and 1.16 g of 
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2,2'-bis(4-hydroxy-3,5-dihydroxymethylphenyl)propane were dissolved in 489.50 g of 

1-methyl-2-pyrrolidone, to which 20.93 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

5 After the completion of the reaction, the reaction solution was subjected to suction 

filtration by a Kiriyama-rohto funnel, and to the filtrate, a solution of IN hydrochloric 

acid:1-methy1-2-pyrrolidone = 1:9 was added so as to make the resultant acidic, which 

was confirmed using a strip of litmus paper. 	Subsequently, the resulting solution was 

added dropwise to a mixture of water:methanol = 1:9 for reprecipitation. 	After 

10 	dropwise addition, the resultant was subjected to suction filtration by a Buchner funnel 

and was washed with methanol three times, water twice, and methanol three times in this 

order, followed by drying the resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran, to which 

2.16 g of potassium carbonate and 1.69 g of propargyl bromide were added, followed by 

15 	allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of IN hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so 

as to make the resultant acidic, which was confirmed using a strip of litmus paper. 

Subsequently, the resulting solution was added dropwise to a mixture of water:methanol 

20 	= 1:9 for reprecipitation. 	After dropwise addition, the resultant was subjected to suction 

filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, followed by drying the resulting powder in a 

vacuum dryer for 12 hours. 

(3PC analysis of the les Lll Ling polymer Goropound (Gorresponding to the eompound 

25 	of lk..-mula (1-18)) showed the- weight average molecular weight to be 18,000 in terms of 

standard polystyrene. 

[0075] 	Synthesis Example 16 

In a three-necked flask equipped with a stirrer, a 0)crinometer, and a Diwroth 

condenser, 29.05 g of 4,4'-difluorobenzophenone, 50.43 g of 
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2,2-bis(4-hydroxyphenyphexafittoropropane, and 3.06 g of 

2,2'-bis(4-hydroxy-3,5-dihydroxymethylphenyl)propane were dissolved in 519.13 g of 

1-methyl-2-pyrrolidone, to which 21.82 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 

S The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

10 water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

10 g of the resulting powder was dissolved in 100 g of tetrahydrotbran, to which 

15 

20 

2.16 g of potassium carbonate and 1.97 g of allyl bromide were added, followed by 

allowing a reaction to proceed under reflux for 20 hours. 	The resulting reaction solution 

was subjected to suction filtration by a Kiriyama-rohto funnel, and to the resulting 

solution, a solution of IN hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was added so 

as to make the resultant acidic, which was confirmed using a strip of litmus paper, 

Subsequently, the resulting solution was added dropwise to a mixture of water:methanol 

= 1:9 for reprecipitation. 	After dropwise addition, the resultant was subjected to suction 

filtration by a Buchner funnel and was washed with methanol three times, water twice, 

and methanol three times in this order, tbilowed by drying tbe resulting powder in a 

vacuum dryer for 12 hours. 

25 GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-40)) showed the weight average molecular weight to be 27,000 in terms of 

standard polystyrene. 

(00761 	Synthesis Example 17 

In a three-necked flask equipped with a stirrer, a thermometer, and a Dimroth 
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condenser, 20.44 g of 2,6-difluorobenzonitrile, 50.44 g of 

2,2-bis(4-hydroxyphenyl)hexafluoropropane, and 1.12 g of 

2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane were dissolved in 528.50 g of 

1-methyl-2-pyrrolidone, to which 63.43 g of potassium carbonate was added, followed by 

5 subjecting the system to replacement with nitrogen. 

The resultant was subjected to a reaction in an oil bath at 160°C for 20 hours. 

After the completion of the reaction, cooling was performed until the temperature 

inside the system reached 80°C, to which 17.84 g of propargyl bromide dissolved in 

53.53 g of 1-methyl-2-pyrrolidone, 6.02 g of potassium iodide, and 22.80 g of potassium 

10 carbonate were added, followed by stirring at 80°C for 20 hours to allow a reaction to 

proceed at a phenolic group and an amino group at a polymer terminal. 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

15 paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

20 GPC analysis of the resulting polymer compound (corresponding to the compound 

of Formula (1-20)) showed the weight average molecular weight to be 23,000 in terms of 

standard polystyrene. 

10077] 	Synthesis Example 18 

111 0 three-necked flask equipped with a 	1 rfei , a therinorric.ter, and a Diinroth 

25 condenser, 20.67 g of 4,4'-difluorobenzophenone, 33.62 g of 

2,2-bis(4-hydroxyphenyphexafluoropropane, and 1.92 g of 

2,2-his(3-amino-4-hydroxyphenyl)hexafluoropropane were dissolved in 361,12 g of 

1-incthy1-2-pyrrolid(me, to which 20.67 g of potassium carbonate was added, followed by 

subjecting the system to replacement with nitrogen. 
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The resultant was subjected to a reaction in an oil bath at 1 60°C fbr 20 hours. 

The reaction solution was subjected to suction filtration by a Kiriyama-rohto funnel, 

and to the filtrate, a solution of 1N hydrochloric acid:1-methyl-2-pyrrolidone = 1:9 was 

added so as to make the resultant acidic, which was confirmed using a strip of litmus 

5 paper. 	Subsequently, the resulting solution was added dropwise to a mixture of 

water:rnethanol = 1:9 for reprecipitation. 	After dropwise addition, the resultant was 

subjected to suction filtration by a Buchner funnel and was washed with methanol three 

times, water twice, and methanol three times in this order, followed by drying the 

resulting powder in a vacuum dryer for 12 hours. 

10 10 g of the resulting powder was dissolved in 100 g of tetrahydrofuran and to which, 

0.45 g of triethylaminc was added, followed by cooling to 0°C and adding dropwise 

thereto 0.36 g of acryloyl chloride dissolved in 10 g of tetrahydrofuran over 10 minutes. 

Subsequently, the resultant was left to increase the temperature, followed by allowing a 

reaction to proceed for 20 hours. 	The resulting solution was added dropwise to a 

15 mixture of water:methanol = 1:9 for reprecipitation. 	After dropwise addition, the 

resultant was subjected to suction filtration by a Buchner funnel and was washed with 

methanol three times, water twice, and methanol three times in this order, followed by 

drying the resulting powder in a vacuum dryer for 12 hours. 

GPC analysis of the resulting polymer compound (corresponding to the compound 

20 of Formula (1-42)) showed the weight average molecular weight to be ND in terms of 

standard polystyrene. 

10078] 	Comparative Synthesis Example 1 

In a flask, equipped with 3 stirring device, a refluxer, a thermoille:ia, and a vessel for 

dropwise addition, 15.00 g of 4,4'-dichloiodiphenyl-sulfonc, 12.56 g of 

25 2,2-bis(4-hydroxyphenyl)propane, 8.37 g of potassium carbonate, and 82.61 g of 

N-methyl-2-pyrrolidone were placed, and the system was subjected to replacement with 

nitrogen, followed by heating it to reach 160°C to allow a reaction to proceed for 20 

hours. 	The aromatic polyether ether sulfone thus synthesized was cooled to reach room 

temperature and was filtrated, followed by mixing the collected filtrate with 30 ml of a 



48 

mixture of N-methyl-2-pyrrolidone : 2 cool/1 hydrochloric acid = 90:10 in volume. 

Subsequently, the resultant was added to methanol to be purified by reprecipitation. 

After washed with methanol and water, vacuum drying was performed at 85°C for 1 

day to obtain an aromatic polyether ether sulfone (corresponding to a compound of 

5 Formula (2-1)), which was to be used in Comparative Example 1. 	GPC analysis of the 

resulting aromatic polyether showed the weight average molecular weight to be 16,700 in 

terms of standard polystyrene. 

CH3  
I

Q 

* 0-04---(:)-0± Formula (2-1) 

CI I3 

[0079] 	Comparative Synthesis Example 2 

10 Polymethyl methacrylate (manufactured by Wako Pure Chemical Industries, Ltd.), 

which was a commercially available synthetic acrylic resin, was prepared. 

[0080] 	(Evaluation of solvent solubility) 

To 5 parts by mass of the aromatic polyether obtained in each of Synthesis 

Examples I to 18 or the polymer obtained in either of Comparative Synthesis Examples 1 

15 and 2, 95 parts by mass of either of (1) propylene glycol monomethyl ether (PGME), (2) 

propylene glycol monomethyl ether acetate (PGMEA), (3) ethyl lactate (EL), (4) 

cyclohexanone (Cy), (5) N-methyl-2-pyrrolidone (NMP), (6) dimethylacetamide 

(DMAC), (7) 4-methyl 2-pentanone (MIBK), (8) 5-methyl-2-hexanone (MIAK), (9) ethyl 

acetoacetate (FAA), (10) y-butyrolactone (GEL), and (II) cyclopentanone (Cp) was 

20 added to evaluate solubility. 	The. results are shown in Table 1. 	0 indicates dissolved, 

A indicates slightly  dissolved, and x indicates hardly dissolved. 

[008] j 	{Mole I] 

(1) 	(2) 	(3) 	(4) 	(5) 	(6) 	(7) 	(8) 	(9) 	(10) 	(I I) 

Synthesis Ex. 1 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 

Synthesis Ex. 2 	0 	0 	A 	0 	0 	0 	C) 	o 	0 	0 	o 

Synthesis Ex. 3 	0 	C) 	0 	0 	0 	0 	0 	0 	0 	0 	C) 

Synthesis Ex. 4 	0 	C) 	o 	C) 	0 	0 	C) 	C) 	C) 	0 	0 
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5 

10 

Synthesis Ex. 5 	o 	a 	0 	o 	0 	a 	a 	o 	a 	a 	o 

Synthesis Ex. 6 	o 	a 	0 	0 	0 	0 	0 	0 	0 	0 	0 

Synthesis Ex. 7 	o 	a 	o 	o 	o 	o 	o 	0 	0 	0 	0 

Synthesis Ex. 8 	a 	o 	o 	o 	o 	0 	0 	0 	o 	0 	0 

Synthesis Ex. 9 	o 	0 	a 	o 	a 	o 	a 	0 	0 	0 	0 

Synthesis Ex. 10 	a 	a 	o 	o 	0 	o 	o 	o 	o 	o 	o 

Synthesis Ex. 11 	o 	0 	o 	o 	a 	o 	0 	0 	0 	0 	0 

Synthesis Ex. 12 	o 	a 	a 	o 	a 	a 	0 	0 	0 	a 	o 

Synthesis Ex. 13 	o 	o 	a 	0 	o 	a 	a 	a 	o 	a 	a 

Synthesis Ex. 14 	o 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 

Synthesis Ex. 15 	o 	o 	o 	o 	a 	a 	o 	o 	a 	a 	o 

Synthesis Ex. 16 	o 	o 	o 	o 	a 	o 	0 	0 	0 	0 	0 

Synthesis Ex. 17 	a 	a 	a 	a 	0 	o 	0 	a 	o 	a 	o 

Synthesis Ex. 18 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 	0 

Comparative 
x 	x 	x 	A 	o 	A 	x 	x 	x 	x 	x 

Synthesis Ex. 1 

Comparative 
Synthesis Ex. 2 	

0 	o 	o 	0 	0 	0 	0 	a 	0 	0 	0 

[0082] 	The polyethers obtained in Synthesis Examples 1 to 18 showed the same 

level of solubility as that of the acrylic resin of Comparative Synthesis Example 2 and 

showed higher solubility than that of the polysulfone obtained in Comparative Synthesis 

Example 1. 

[0083] 	(Evaluation of heat resistance) 

The heat resistance of the polyethers obtahled in Synthesis Examples 1 to IS and 

Companitive Synilleic: FNarnple 1 and the pOiymethyi methacryinie of ( (:)nlivrative 

Synthesis Example 2 was evaluated from the temperature at which loss reached 5% by 

mass, using a TO-DTA (TG/DTA201()SR manufactured by Broker A.XS K.K.) with the 

temperature raised at 1 0"C/m inule. 	The results are shown in Table 2. 
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[00841 	[Table 2] 

Temperature of 5%-by-mass weight loss 
Synthesis Example 1 	 505°C 
Synthesis Example 2 	 518°C 
Synthesis Example 3 	 493°C 
Synthesis Example 4 	 476°C 
Synthesis Example 5 	 482°C 
Synthesis Example 6 	 480°C 
Synthesis Example 7 	 511°C 
Synthesis Example 8 	 353°C 
Synthesis Example 9 	 427°C 

Synthesis Example 10 	 380°C 
Synthesis Example 11 	 390°C 
Synthesis Example 12 	 419°C 
Synthesis Example 13 	 428°C 
Synthesis Example 14 	 425°C 
Synthesis Example 15 	 507°C 
Synthesis Example 16 	 510°C 
Synthesis Example 17 	 506°C 
Synthesis Example 18 	 503°C 

Comparative Synthesis Example 1 	 500°C 
Comparative Synthesis Example 2 	 323°C 

[00851 	The polyethers obtained in Synthesis Examples 1 to 18 showed heat 

resistance as high as 350°C or higher, which was higher than that of the acrylic resin of 

Comparative Synthesis Example 2. 

	

5 	[00861 	(Preparation of adhesive composition) 

[Example 1] 

3 g of the polymer compound obtained in Synthesis Example 1 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a pore 

size of 1.0 pm to prepare an adhesive composition including 20% by mass of solid 

	

10 	matter, 

[Example 2] 

3 g of, the polymer compound obtained in Synthesis Example 2 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a pore 

size of 1.0 p.m to prepare an adhesive composition including 20% by mass of solid 

	

15 	matter. 

[Example 31 
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3 g of the polymer compound obtained in Synthesis Example 3 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

size of 1.0 pim to prepare an adhesive composition including 20% by mass of solid 

matter. 

pore 

5 [Example 4] 

3 g of the polymer compound obtained in Synthesis Example 4 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

size of 1.0 pun to prepare an adhesive composition including 20% by mass of solid 

matter. 

pore 

10 [Example 5] 

3 g of the polymer compound obtained in Synthesis Example 5 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

size of 1.0 pun to prepare an adhesive composition including 20% by mass of solid 

matter. 

pore 

15 [Example 6] 

3 g of the polymer compound obtained in Synthesis Example 6 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microf►lter having a 

size of 1.0 I_LIT1 to prepare an adhesive composition including 20% by mass of solid 

matter. 

pore 

20 [Example 7] 

3 g of the polymer compound obtained in Synthesis Example 7 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

size of 1.0 pun to prepare an adhesive composition including 20% by mass of solid 

matter. 

pore 

25 [Example 8] 

3 g of the polymer compound obtained in Synthesis Example 8 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

size of 1.0 pm to prepare an adhesive composition including 20% by mass of solid 

pore 

matter. 
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[Example 9] 

3 g of the polymer compound obtained in Synthesis Example 9 was dissolved in 12 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a pore 

size of LO i_un to prepare an adhesive composition including 20% by mass of solid 

5 matter. 

[Example 10] 

3 g of the polymer compound obtained in Synthesis Example 10 was dissolved in 9 

g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a pore 

size of l .0 .i.rii to prepare an adhesive composition including 25% by mass of solid 

10 matter. 

[Example 11] 

3 g of the polymer compound obtained in Synthesis Example 11 was dissolved in 

5.57 g of cyclopentanone, followed by filtrating with a polyethylene microfilter having a 

pore size of 1.0 um to prepare an adhesive composition including 35% by mass of solid 

15 matter. 

[Example 12] 

3 g of the polymer compound obtained in Synthesis Example 12 was dissolved in 7 

g of cyclopentanone, followed by filtrating with a polyethylene microfilter having a pore 

size of 1.0 um to prepare an adhesive composition including 30% by mass of solid 

20 matter. 

[Example 13] 

3 g of the polymer compound obtained in Synthesis Example 13 was dissolved in 7 

g of cyclopentanone., followed by filtrating with a polyethylene microfilter having a. pore 

size of 1.0 km to prepare an adhesive composition including 30% by mass of solid 

25 matter. 

[Example 14] 

3 g of the polymer compound obtained in Synthesis Example 14 was dissolved in 7 

g of cyclopentanone., followed by filtrating with a polyethylene microfilter having a pore 
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size of 1.0 pm to prepare an adhesive composition including 30% by mass of solid 

matter. 

[Example 15] 

3 g of the polymer compound obtained in Synthesis Example 15 was dissolved in 

5 12 g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

pore size of 1.0 p.m to prepare an adhesive composition including 20% by mass of solid 

matter. 

[Example 161 

3 g of the polymer compound obtained in Synthesis Example 16 was dissolved in 

10 12 g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

pore size of 1.0 p.m to prepare an adhesive composition including 20% by mass of solid 

matter. 

[Example 171 

3 g of the polymer compound obtained in Synthesis Example 17 was dissolved in 

15 12 g of cyclohexanone, followed by filtrating with a polyethylene microfilter having a 

pore size of 1.0 p.m to prepare an adhesive composition including 20% by mass of solid 

matter. 

[Example 181 

3 g of the polymer compound obtained in Synthesis Example 18 was dissolved in 

20 12 g of cyclohexanone, followed by filtrating with a polyethylene. microfilter having a 

pore size of 1.0 pm to prepare an adhesive composition including 20% by mass of solid 

matter. 

[0087] 	[Comparative Example 11 

'file aromatic polyether obtained in Comparaiive Synthesis Example 1 was 

25 dissolved in N-methyl-2-pyrrolidone, followed by filtrating with a polyethylene 

microfilter having a pore size of 1.0 pm to prepare an adhesive composition including 

10% by mass of solid matter. 

[Comparative Example 2] 
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15 

The polymethyl methacrylate of Comparative Synthesis Example 2 was dissolved in 

cyclohexanone, followed by filtrating with a polyethylene microfilter having a pore size 

of 1.01.tm to prepare an adhesive composition including 20% by mass of solid matter. 

[0088] 	(Evaluation of coating properties) 

Each of the adhesive compositions obtained in Examples 1 to 18 and Comparative 

Examples 1 and 2 was applied to a silicon wafer by spin coating under application 

conditions of 1,000 rpm for 30 seconds, and was then baked at 100°C and 200°C each for 

2 minutes to form a film, which was subjected to evaluation. 	The results are shown in 

Table 3. 

[0089] 	[Table 3] 

Coating 	Film thickness 

Example 1 	 Excellent 	 1.7 p.m 
Example 2 	 Excellent 	 2.1 f_tm 
Example 3 	 Excellent 	 1.7 f_tm 
Example 4 	 Excellent 	 2.0 }.cm 
Example 5 	 Excellent 	 4.3 1.tm 
Example 6 	 Excellent 	 4.1 pm 
Example 7 	 Excellent 	 3.2 1.1.m 

Example 8 	 Excellent 	 4.7 p.m 
Example 9 	 Excellent 	 2.5 lam 

Example 10 	 Excellent 	 2.8 lim 
Example 11 	 Excellent 	 4.7 [tm 

Example 12 	 Excellent 	 4.6 [tm 
Example 13 	 Excellent 	 5.1 1.1m 

Example 14 	 Excellent 	 4.4 'Am 
Example 15 	 Excellent 	 1.6 i_tm 

Example 16 	 Excellent 	 1.7 p.m 
Example 17 	 Excellent 	 1.8 [an 

Example 18 	 Excellent 	 2.0 pm 
Comparative Example 1 	Poor 	 - 
Comparative Example 2 	Excellent 	 6.5 pm .  _ 

[0090.1 	As sliocsin in Table 3, a Lill fibnii n lill Wa3 not formed doe to poor Goa ,  

in Comparative Example 1, while the aromatic polyethers of the present invention in 

Examples 1 to lg and the acrylic resin of Comparative Synthesis Example 2 formed 

uniform films of:1 pin or thicker. 

[00911 	(Evaluation of adhesion) 
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Each of the adhesive compositions obtained in Examples 1 to 18 and Comparative 

Examples 1 and 2 was applied under application conditions of 1,000 rpm for 30 seconds 

and was then baked at 100°C and 250°C each for 2 minutes to form a film on a silicon 

wafer. 	The silicon wafer was cut into a 5-mm square and was placed, with the coated 

surface downward, on a glass wafer that had been left still standing on a hot plate at 

270°C, followed by pressing from above into adhesion, which was evaluated. 	The 

results are shown in Table 4. 	When looked from the side of the glass wafer, the state of 

adhesion with no void (hole) was evaluated as excellent. 

[0092] 	[Table 4] 

Adhesion 
Example I 	 Excellent 
Example 2 	 Excellent 
Example 3 	 Excellent 
Example 4 	 Excellent 
Example 5 	 Excellent 
Example 6 	 Excellent 
Example 7 	 Excellent 
Example 8 	 Excellent 
Example 9 	 Excellent 
Example 10 	 Excellent 
Example 11 	 Excellent 
Example 12 	 Excellent 
Example 13 	 Excellent 
Example 14 	 Excellent 
Example 15 	 Excellent 
Example 16 	 Excellent 
Example 17 	 Excellent 
Example 18 	 Excellent 

Comparative Example 1. 	 Poor 
Comparative Example 2 	 Excellent. 

[0093] 	The adhesive composition obtained in Comparative Example I did not 

achieve uniform adhesion due to poor adhesion;  while the adhesive compositions of the 

present invention in Examples 1 to I 8 achieved excellent adhesion as with the adhesive 

composition of Comparative Example 2. 

[0094] 	(Preparation of sample for adhesion force evaluation) 

A sample for adhesion force evaluation of each polymer obtained in Synthesis 

Example 1, Synthesis Example 3, Synthesis Example 6, Synthesis Example 7, Or 

Comparative Synthesis Example 2 was prepared as follows. 
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Example 19] 

The aromatic polyether obtained in Synthesis Example 1 was dissolved in 

cyclohexanone to prepare an adhesive composition including 30% by mass of solid 

matter, which was applied to a 4-inch silicon wafer by spin coating under application 

5 conditions of 1500 rpm for 30 seconds, followed by baking at 100°C and 200°C each for 

2 minutes to form a film with thickness of 4.6 p.m. 	The resultant was bonded to a 4-inch 

glass wafer using a bonding system (V.1-300 manufactured by Ayumi Industries 

Company Limited) under the conditions of a degree of vacuum of not higher than 10 Pa, 

a temperature of 280°C, and bonding force of 200 kg, and the resulting wafer was cut into 

10 a 1-cm square with a dicing device (DAD321 manufactured by DISCO Corporation) to 

prepare a sample. 

Example 20] 

The aromatic polyether obtained in Synthesis Example 3 was dissolved in 

cyclohexanone to prepare an adhesive composition including 30% by mass of solid 

15 matter, which was applied to a 4-inch silicon wafer by spin coating under application 

conditions of 1500 rpm for 30 seconds, followed by baking at 100°C and 200°C each for 

2 minutes to form a film with thickness of 4.6 pm. 	The resultant was bonded to a 4-inch 

glass wafer using a bonding system (V.I-300 manufactured by Ayumi Industries 

20 

Company Limited) under the conditions of a degree of vacuum of not higher than 10 Pa, 

a temperature of 240°C, and bonding force of 400 kg, and the resulting wafer was cut into 

a 1-cm square with a dicing device (DAD321 manufactured by DISCO Corporation) to 

prepare a. sa.mple. 

1-.Bample 21] 

The aromatic polyether obtained in Sytallesis Example 6 was dissolved iti 

25 cyclohexanone to prepare an adhesive composition including 30% by mass of solid 

matter, which was applied to a 4-inch silicon wafer by spin coaling under application 

conditions of 1000 rpm for 30 seconds, followed by baking at 100°C and 200°C each for 

2 in Motes to tOrni a film with thickness of 5.1 pm 	The resultant was bonded to a 4-inch 

glass wafer using a bonding system (VI-300 manufactured by Ayumi Industries 
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Company Limited) under the conditions of a degree of vacuum of not higher than 10 Pa, 

a temperature of 260°C, and bonding force of 200 kg, and the resulting wafer was cut into 

a 1-cm square with a dicing device (DAD321 manufactured by DISCO Corporation) to 

prepare a sample. 

5 [Example 22] 

The aromatic polyether obtained in Synthesis Example 7 was dissolved in 

cyclohexanone to prepare an adhesive composition including 30% by mass of solid 

matter, which was applied to a 4-inch silicon wafer by spin coating under application 

conditions of 1000 rpm for 30 seconds, followed by baking at 100°C and 200°C each for 

10 2 minutes to form a film with thickness of 4.2 .tm. 	The resultant was bonded to a 4-inch 

glass wafer using a bonding system (V3-300 manufactured by Ayumi Industries 

Company Limited) under the conditions of a degree of vacuum of not higher than 1 0 Pa, 

a temperature of 240°C, and bonding force of 200 kg, and the resulting wafer was cut into 

a 1-cm square with a dicing device (DAD321 manufactured by DISCO Corporation) to 

15 prepare a sample. 

[Comparative Example 3] 

The acrylic resin obtained in Comparative Synthesis Example 2 was dissolved in 

cyclohexanone to prepare an adhesive composition including 20% by mass of solid 

matter, which was applied to a 4-inch silicon wafer by spin coating under application 

20 conditions of 1300 rpm for 60 seconds, followed by baking at 100°C and 200°C each for 

2 minutes to form a film with thickness of 5.0 pin. 	The resultant was bonded to a 4-inch 

glass wafer using a bonding system (V.1-300 manufactured by Ayumi Industries 

Company Limited) under the conditions of a degree of vacuum of not higher than 10 Pa, 

a temperature of 270'C, and bonding force 01'400 kg, and the resulting wafer was cut inio 

25 a 1-cm square with a dicing saw (DAD321 manufactured by DISCO Corporation) to 

prepare a sample. 

[0095] 	(Adhesion force evaluation 1) 

The both sides of each sample for adhesion force evaluation obtained in Example 19, 

Example 20, Example 21, Example 22, or Comparative Example 3 were applied with 
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Araldite 2014 (trade name; manufactured by Huntsman Advanced Materials) and were 

bonded to a jig specifically designed for measuring adhesion force (shearing), followed 

by evaluation of adhesion force (shearing) using an autograph (autograph AGS-100NX 

manufactured by SHIMADZU CORPORATION), 	Adhesion three was measured at a 

strain rate of 1 mm/minute. 	The results are shown in Table 5. 

[0096] 	[Table 5] 

Adhesion force (shearing) 
Example 19 	 1000 N or greater 
Example 20 	 1000 N or greater 
Example 21 	 1000 N or greater 
Example 22 	 1000 N or greater 

Comparative Example 3 	 708 N 

[0097] 	In Table 5, an adhesion force of 1000 N or greater indicates that it is 

beyond the capacity of the adhesion force-measuring instrument. 

The samples obtained in Example 19, Example 20, Example 21, and Example 22 

showed adhesion force higher than that of the sample obtained in Comparative Example 

3. 

[0098] 	(Adhesion force evaluation 2) 

Each sample for adhesion force evaluation obtained in Example 19, Example 20, 

Example 21, Example 22, or Comparative Example 3 was baked in an oven at 350°C for 

1 hour. 	Subsequently, the both sides of each sample were applied with Araldite 2014 

(trade name, epoxy adhesive manufactured by Huntsman Advanced Materials) and were 

bonded to a jig specifically designed for measuring adhesion force (shearing), followed 

by evaluation of adhesion force (shearing) using an autograph (autograph AGS-100NX 

manufactured by SHIMADZU CORPORATION). 	Adhesion force was measured at a 

strain rate of 1 mm/minute. 	'Mc results are shown in 'rabic 6. 

[0099] 	[Table 6] 

Adhesion force (shearinE) 
Example 19 	 1000 N or greater 
Example 20 	 1000 N or greater 
Example 21 	 1000 N or greater 
Ex ample 22 	 1000 N or greater 

Comparative Example 3 	 409 N 
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[0100] 	In Table 6, an adhesion force of 1000 N or greater indicates that it is 

beyond the capacity of the adhesion force-measuring instrument. 

The samples obtained in Example 19, Example 20, Example 21, and Example 22 

showed adhesion force higher than that of the sample obtained in Comparative Example 

5 	3 after heat treatment, which means they are excellent in heat resistance. 

INDUSTRIAL APPLICABILITY 

[01011 	The adhesive composition of the present invention easily dissolves in 

10 	various organic solvents, has excellent coating properties, can form a thick-enough 

adhesive layer, which undergoes little thermogravimetric loss during high-temperature 

processes such as steps of metal bump bonding, CVD, and ion diffusion and achieves 

excellent bonding, and therefore is expected to be used as a highly heat-resistant adhesive 

composition that is useful in the manufacture of semiconductor devices. 

15 
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CLAIMS 

1. An adhesive composition comprising: 

a polymer that contains a unit structure of Formula (1): 

+Li  —0—T1-0 —)--- Formula (1) 

5 

where L1  is an arylene group or a combination of an arylene group and a sulfonyl group or a 

carbonyl group, and T1  is a fluoroalkylene group, a cyclic alkylene group, or a combination of an 

arylene group optionally having a substituent and a fluoroalkylene group or a cyclic alkylene 

group, and contains, at a terminal or in a side chain or the main chain, at least one group 

10 containing a structure of Formula (2-A), a structure of Formula (2-B), or both structures: 

—Ca=-C— 	Formula (2-A) 

....---
\ 	----- 

	

C=C.., 	Formula (2-B) 

wherein the arylene groups in L1  and T' are independently a phenylene group, a naphthylene 

group, or an anthrylene group, and 

wherein the polymer contains the unit structure of Formula (1) with L1  being a divalent 

15 group of Formula (3) or the unit structure of Formula (1) with L' being a divalent group of 

Formula (4): 

R1) n1 	( R2) 	(R3) n3 
..-----1-.)f 	 n2 

fi 	I 	(-I, 	......,/, ,), 	 1 L2-,_ ....-- 	....). 
Formula (3) 	 Formula (4) 

where R1, R2, and R3  are independently a C1 _10  alkyl group, a C1-4 fluoroalkyl group, a 

20 hydroxy group, an allyl group, an allyloxy group, an amino group, a cyano group, a nitro group, 

an acyl group, an acyloxy group, a carboxy group, a group containing a tertiary-carbon structure, 

a cyclic alkyl group, or a combination of these, L2  is a sulfonyl 
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group, a carbonyl group, an ester group, an amido group, a sulfinyl group, or a sulfonamido group, 

and each of nl, n2, and n3 is an integer of 0 to 4. 

2. The adhesive composition according to claim 1, wherein the polymer is a homopolymer 

5 containing one kind of unit structure. 

3. The adhesive composition according to claim 1, wherein the polymer is a copolymer 

containing at least two kinds of unit structures. 

10 4. The adhesive composition according to any one of claims land 3, comprising: 

a polymer that contains a combination of the unit structure of Formula (1) with L' being the 

divalent group of Formula (3) in claim 1 and the unit structure of Formula (1) with L' being the 

divalent group of Formula (4) in claim 1. 

15 5. The adhesive composition according to any one of claims 1 to 4, comprising: 

a polymer that contains the unit structure of Formula (1) with T' being a divalent group of 

Formula (6): 

( R5) n5 	(r6) n6 

fl 4h1 
—T2___G-2_ ,...„.....„. 	.... 

Formula (6) 

where R5  and R6  are independently a Ci_io alkyl group, a C1-4 fluoroalkyl group, a hydroxy 

20 group, an allyl group, an allyloxy group, an amino group, a cyano group, a nitro group, an acyl 

group, an acyloxy group, a carboxy group, a group containing a tertiary-carbon structure, a cyclic 

alkyl group, or a combination of these, each of n5 and n6 is an integer of 0 to 4, and T2  is a 

fluoroalkylene group, a cyclic alkylene group, or a combination of these. 

25 
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6. The adhesive composition according to claim 1 or 4, wherein, in Formula (3), R1  has at 

least a cyano group and n1 is an integer of 1 to 4. 

7. The adhesive composition according to claim 5, wherein, in Formula (3), R1  has at least a 

5 	cyano group and n1 is an integer of 1 to 4. 

8. The adhesive composition according to claim 1 or 4, wherein, in Formula (4), L2  is a 

sulfonyl group or a carbonyl group. 

10 9. The adhesive composition according to claim 5, wherein, in Formula (4), L2  is a sulfonyl 

group or a carbonyl group. 

10. The adhesive composition according to any one of claims 1 and 3 to 9, further 

comprising: 

15 a polymer that contains a unit structure of Formula (7): 

f L3—(:)—T3-0+—  Formula (7) 

where L3  is the divalent group of Formula (3) or Formula (4), and T3  is an alkylene group, a 

sulfonyl group, a carbonyl group, a C6-30 arylene group, or a combination of these. 

20 11. The adhesive composition according to claim 10, wherein the arylene group is a 

phenylene group, a naphthylene group, or an anthrylene group. 

25 
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12. The adhesive composition according to claim 10 or 11, wherein T3  is a divalent group 

of Formula (8): 

(R7)
n7 	

(R8) n8 

fr shi 	----'1., 
T4-1- 	1  I-  ---- 	•--...."---d  

Formula (8) 

5 

where each of R7  and R8  is a Cl_io alkyl group, a C1-4 fluoroalkyl group, a hydroxy group, 

allyl group, an allyloxy group, an amino group, a cyano group, a nitro group, an acyl group, an 

acyloxy group, a carboxy group, a group containing a tertiary-carbon structure, a cyclic alkyl 

group, or a combination of these, each of n7 and n8 is an integer of 0 to 4, and T4  is an alkylene 

group, a sulfonyl group, a carbonyl group, a C6-30 arylene group, or a combination of these. 

an 

10 13. The adhesive composition according to any one of claims 1 to 12, wherein the group 

containing a tertiary-carbon structure is a tertiary butyl group. 

14. A laminate comprising: 

an adhesive layer formed from the adhesive composition according to any one of claims 1 

15 to 13, the adhesive layer being interposed between a first material being bonded and a second 

material being bonded that is of the same kind as or of a different kind from the first material, 

wherein 

the adhesive layer has a thickness of 0.1 um to 200 gm. 

20 15. The laminate according to claim 14, wherein the materials being bonded are each a 

silicon substrate, a glass substrate, a resin substrate, or a ceramic substrate. 


