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POLYIMIDE RESIN COMPOSITION , 
POLYIMIDE RESIN ADHESIVE LAYER , 
LAMINATE , AND MANUFACTURING 

METHOD OF ELECTRONIC COMPONENT 

following Formula ( 1-2 ) . A molar ratio ( ( A - 1 ) :( A - 2 ) ) of the 
diamine ( A - 1 ) to the diamine ( A - 2 ) is 0.1 : 0.2 to 0.6 . 

Formula ( I - 1 ) 
CROSS - REFERENCE TO RELATED 

APPLICATION 
CH3 CH3 

H2N - X14 -XI - NH2 
??3 CH3 

ml m2 

[ 0001 ] This application claims the priority benefit of Tai 
wan application serial no . 110106927 , filed on Feb. 26 , 
2021. The entirety of the above - mentioned patent applica 
tion is hereby incorporated by reference herein and made a 
part of this specification . 

BACKGROUND 

[ 0007 ] In Formula ( I - 1 ) , ml is an integer of 1 to 3 , m2 is 
an integer of 1 to 3 , and each Xl is an alkyl group having a 
carbon number of 1 to 5 or a phenylene group . When X ’ is 
the alkyl group having a carbon number of 1 to 5 , any 
CH2- in the alkyl group having a carbon number of 1 to 

5 may be substituted by —NH— . 
Technical Field 

[ 0002 ] The disclosure relates to a resin composition , an 
adhesive layer , a laminate , and a manufacturing method of 
an electronic component , and particularly relates to a poly 
imide resin composition , a polyimide resin adhesive layer , a 
laminate , and a manufacturing method of an electronic 
component . 

Formula ( 1-2 ) 

H2N -NH2 

[ 0008 ] In Formula ( 1-2 ) , X² is a hydrocarbon group having 
a carbon number of 1 to 10 , 0- , 3- , -SO2- , 
-NH - C ( CF3 ) 2- , or 

Description of Related Art 
[ 0003 ] In recent years , with the development of electronic 
devices in the direction of lighter and thinner , in order to 
make the electronic devices meet the requirements for 
subsequent packaging , the thickness of substrates applied to 
the electronic devices has been thinned to more than 1 um 
and less than 100 um to be processed . In the processing step , 
in order to prevent the substrates for forming the electronic 
devices from cracking , the substrates for forming the elec 
tronic devices are usually fixed on a support substrate 
through a temporary adhesive by mechanical pressurization . 
After the processing step is completed , the processed sub 
strates for forming the electronic devices are peeled off from 
the support substrate . Finally , an organic solvent or alkaline 
solution is used to remove the residual glue on the substrate 
and the support substrate . 
[ 0004 ] It is noted that the temporary adhesive plays an 
important role in the processing step . Since the processing 
step may go through high temperature and chemical pro 
cesses , the temporary adhesive is not only required to have 
adhesion , heat resistance , and chemical resistance , but also 
required to be easily peeled off in the subsequent peeling 
step . However , although polyamide or polyimide having 
heat resistance has been developed as the temporary adhe 
sive , the requirements for chemical resistance and adhesion 
are still not met . 

[ 0009 ] In an embodiment of the disclosure , the diamine 
( A ) further includes a diamine ( A - 3 ) represented by follow 
ing Formula ( 1-3 ) . A molar ratio ( ( A ) :( A - 3 ) ) of the diamine 
( A ) to the diamine ( A - 3 ) is 1 : greater than 0 to less than or 
equal to 4 . 

Formula ( 1-3 ) 
H2N NH2 

HO OH 

SUMMARY 

a 

[ 0005 ] In view of the above , the disclosure provides a 
polyimide resin composition having good chemical resis 
tance and adhesion , a polyimide resin adhesive layer formed 
by the polyimide resin composition , a laminate including the 
polyimide resin adhesive layer , and a manufacturing method 
of an electronic component . 
[ 0006 ] The disclosure provides a polyimide resin compo 
sition including a polyimide resin . The polyimide resin is 
essentially obtained by a polymerization reaction of a 
diamine ( A ) and a tetracarboxylic dianhydride ( B ) . The 
diamine ( A ) includes a diamine ( A - 1 ) represented by fol 
lowing Formula ( 1-1 ) and a diamine ( A - 2 ) represented by 

[ 0010 ] In Formula ( 1-3 ) , Yis - C ( CH3 ) 2- , -C ( CF3 ) 2 — , 
CH2_ , 5 - S , or S02— 

[ 0011 ] In an embodiment of the disclosure , the diamine 
( A ) further includes a 3,4 ' - diaminodiphenyl ether . 
[ 0012 ] In an embodiment of the disclosure , the tetracar 
boxylic dianhydride ( B ) includes a 3,3,4,4 ' - diphenyl ether 
tetracarboxylic dianhydride . 
[ 0013 ] The disclosure also provides a polyimide resin 
composition including a polyimide resin . The polyimide 
resin includes a structural unit represented by general For 
mula ( 1 ) 
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Formula ( 1 ) 
A molar ratio of the group represented by Formula ( 1-1 ) to 
the group represented by Formula ( 2-1 ) is 1 : greater than 0 to 
less than or equal to 4 . O 

Arl N - AP Formula ( 2-1 ) 
* * 

HO OH 

[ 0014 ] In Formula ( 1 ) , Art is a tetravalent organic group , 
and Ar is a group represented by following Formula ( 1-1 ) 
or a group represented by following Formula ( 1-2 ) . A molar 
ratio of the group represented by Formula ( 1-1 ) to the group 
represented by Formula ( 1-2 ) is 0.1 : 0.2 to 0.6 . 

[ 0019 ] In Formula ( 2-1 ) , Y is -C ( CH3 ) 2 -C ( CF3 ) 2- , 
CH , -S or —SO , represents the 

bonding position . 
[ 0020 ] In an embodiment of the disclosure , the polyimide 
resin further includes a structural unit represented by general 
Formula ( 3 ) . Formula ( 1-1 ) 

??3 CH3 

* —xl + Si - CE Si -X1— * Formula 

CH3 CH3 
ml m2 

-N Ar N— Art 
[ 0015 ] In Formula ( 1-1 ) , m1 is an integer of 1 to 3 , m2 is 
an integer of 1 to 3 , and each X ! is an alkyl group having a 
carbon number of 1 to 5 or a phenylene group . When Xl is 
the alkyl group having a carbon number of 1 to 5 , any 

in the alkyl group having a carbon number of 1 to 
5 may be substituted by -NH- . * represents the bonding 
position . 
CH2 [ 0021 ] In Formula ( 3 ) , Art is a tetravalent organic group , 

and Art is a group represented by following Formula ( 3-1 ) 

Formula ( 1-2 ) Formula ( 3-1 ) 
* 

* o 
[ 0016 ] In Formula ( 1-2 ) , X² is a hydrocarbon group hav 
ing a carbon number of 1 to 10 , 0 % , -5 % , 
-NH - C ( CF3 ) 2- , or 

SO2 
2 

[ 0022 ] In Formula ( 3-1 ) , represents the bonding posi 
tion . 
[ 0023 ] In an embodiment of the disclosure , Art in the 
above Formulas ( 1 ) to ( 3 ) is a group represented by follow 
ing Formula ( 1 - a ) . 

Formula ( 1 - a ) 
represents the bonding position . 

[ 0017 ] In an embodiment of the disclosure , the polyimide 
resin further includes a structural unit represented by general 
Formula ( 2 ) . 

Formula ( 2 ) 

? N - Ar 

[ 0024 ] In Formula ( 1 - a ) , * represents the bonding position . 
[ 0025 ] The disclosure provides a polyimide resin adhesive 
layer , which is formed by the polyimide resin composition . 
[ 0026 ] The disclosure provides a laminate including the 
polyimide resin adhesive layer having a first surface and a 
second surface opposite to each other ; a first substrate 
bonded to the first surface of the polyimide resin adhesive 
layer ; a release layer having a third surface and a fourth 
surface opposite to each other , and the third surface of the 
release layer bonded to the second surface of the polyimide 
resin adhesive layer ; a second substrate bonded to the fourth 

[ 0018 ] In Formula ( 2 ) , Ar ! is a tetravalent organic group , 
and Ar is a group represented by following Formula ( 2-1 ) . 
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Polyimide Resin Monomers 
[ 0037 ] The polyimide resin is essentially obtained by a 
polymerization reaction of a diamine ( A ) and a tetracarbox 
ylic dianhydride ( B ) . Hereinafter , the various monomers will 
be described in detail . 

a 

Diamine ( A ) 

surface of the release layer ; and an electronic component 
embedded in the polyimide resin adhesive layer and con 
nected to the release layer . 
[ 0027 ] The disclosure provides a manufacturing method 
of an electronic component including the following steps . 
The laminate is provided . The release layer and the second 
substrate are removed from the laminate to expose the 
second surface of the polyimide resin adhesive layer and a 
part of the electronic component . The polyimide resin adhe 
sive layer and the first substrate are removed . 
[ 0028 ] In an embodiment of the disclosure , the electronic 
component is a light emitting diode . 
[ 0029 ] Based on the above , the disclosure provides a 
polyimide resin composition , which includes a polyimide 
resin synthesized by diamine having silicon - oxygen bond 
and diamine having four benzene rings in the molar ratio of 
0.1.0.2 to 0.6 . The polyimide resin composition has good 
chemical resistance and adhesion , and is suitable for the 
manufacture of electronic components . In addition , the 
disclosure also provides a polyimide resin adhesive layer 
formed by the polyimide resin composition , a laminate 
including the temporary adhesive layer , and a manufacturing 
method of an electronic component . 

[ 0038 ] The diamine ( A ) includes a diamine ( A - 1 ) and a 
diamine ( A - 2 ) . Moreover , the diamine ( A ) may further 
include a diamine ( A - 3 ) . In addition , the diamine ( A ) may 
further include another diamine ( A - 4 ) without affecting the 
efficacy of this embodiment . 
Diamine ( A - 1 ) 
[ 0039 ] The diamine ( A - 1 ) is a diamine having silicon 
oxygen bond . Specifically , the diamine ( A - 1 ) is a compound 
represented by following Formula ( I - 1 ) . 

Formula ( I - 1 ) 
CH3 CH3 

H2N - X E10 Si -X - NH2 
CH3 CH3 

ml m2 
BRIEF DESCRIPTION OF THE DRAWINGS 

a [ 0030 ] FIG . 1 is a flowchart of a manufacturing method of 
an electronic component according to an embodiment of the 
disclosure . 
[ 0031 ] FIG . 2A to FIG . 2C are schematic diagrams of a 
manufacturing method of an electronic component accord 
ing to an embodiment of the disclosure . 

[ 0040 ] In Formula ( I - 1 ) , ml is an integer of 1 to 3 , m2 is 
an integer of 1 to 3 , and preferably both ml and m2 are 1 ; 
and each X ! is an alkyl group having a carbon number of 1 
to 5 or a phenylene group . When X ! is the alkyl group 
having a carbon number of 1 to 5 , any —CH , — in the alkyl 
group having a carbon number of 1 to 5 may be substituted by- NH— . X ' is preferably the alkyl group having a carbon 
number of 1 to 5 or CH CH NHCH2— . Xl is more 
preferably propylene . 
[ 0041 ] In an embodiment , the diamine ( A - 1 ) may be a 
compound represented by following Formula ( I - 1-1 ) . 

DESCRIPTION OF THE EMBODIMENTS 

Formula ( I - 1-1 ) 

CH3 CH3 

H2N + H2C + , ELE + CH2 + 2NH2 nl n2 

CH3 CH ; 
m2 

[ 0032 ] This embodiment provides a polyimide resin com 
position , a polyimide resin adhesive layer formed by the 
polyimide resin composition , a laminate , and a manufactur 
ing method of an electronic component . Hereinafter , 
detailed description will be given . 
[ 0033 ] In the text , it should be noted that the so - called 
“ hydrocarbyl group " represents an organic group composed 
only of carbon and hydrogen . The organic group is , for 
example , an alkyl group , an alkenyl group , or an alkynyl 
group . In addition , the hydrocarbyl group may be a linear 
hydrocarbyl group , a branched hydrocarbyl group , or a 
cyclic hydrocarbyl group . 
[ 0034 ] In the text , the so - called “ tetravalent organic 
group ” is an organic group having four bonding positions , 
and the “ tetravalent organic group ” may form four chemical 
bonds through the four bonding positions . 
[ 0035 ] In the text , the so - called “ divalent organic group ” 
is an organic group having two bonding positions , and the 
“ divalent organic group ” may form two chemical bonds 
through the two bonding positions . 

2 

[ 0042 ] In Formula ( I - 1-1 ) , ml is an integer of 1 to 3 , m2 
is an integer of 1 to 3 , and preferably both ml and m2 are 
1 ; and nl is an integer of 1 to 5 , n2 is an integer of 1 to 5 , 
preferably both nl and n2 are an integer of 1 to 3 , and more 
preferably both nl and n2 are 3 . 
[ 0043 ] Specific examples of the diamine ( A - 1 ) include , 
but are not limited to , 1,3 - bis- ( 3 - aminopropyl ) -1,1,3,3 -te tramethyldisiloxane , 1,3 - bis- ( 2 - aminoethylaminomethyl ) te 
tramethyldisiloxane , 1,3 - bis ( 4 - aminophenyl ) -1,1,3,3 - te 
tramethyldisiloxane , combination thereof , and 
preferably 1,3 - bis ( 3 - aminopropyl ) -1,1,3,3 - tetramethyldisi 
loxane . 

or a 

< Polyimide Resin Composition > 
[ 0036 ] A polyimide resin composition according to this 
embodiment includes a polyimide resin . Monomers consti 
tuting the polyimide resin and the preparation method will 
be described in detail below . 

Diamine ( A - 2 ) 
[ 0044 ] The diamine ( A - 2 ) is a diamine having four ben 
zene rings . Specifically , the diamine ( A - 2 ) is a compound 
represented by following Formula ( 1-2 ) . 



US 2022/0275205 A1 Sep. 1 , 2022 
4 

a 

Formula ( 1-2 ) 

H2N X2 -NH2 

( 3 - amino - 4 - hydroxyphenyl ) sulfone , or combination 
thereof , and preferably include 2,2 - bis ( 3 - amino - 4 - hydroxy 
phenyl ) propane . 
[ 0051 ] The molar ratio ( ( A ) :( A - 3 ) ) of the diamine ( A ) to 
the diamine ( A - 3 ) may be 1 : greater than 0 to less than or 
equal to 4 , and preferably 1 : 2 to 4. When the molar ratio of 
the diamine ( A ) to the diamine ( A - 3 ) is within the above 
range , the polyimide resin composition has better chemical 
resistance and adhesion . 

a [ 0045 ] In Formula ( 1-2 ) , X2 is a hydrocarbon group having 
a carbon number of 1 to 10 , O S— , SO2 
-NH , C ( CF3 ) 2 , or 

Another Diamine ( A - 4 ) 
[ 0052 ] Without affecting the efficacy of this embodiment , 
the diamine ( A ) may further include another diamine ( A - 4 ) . 
The another diamine ( A - 4 ) is not particularly limited and 
may be appropriately selected according to requirements . 
[ 0053 ] Specific examples of the another diamine ( A - 4 ) 
may include 3,4 ' - diaminodiphenyl ether , 3,4 - diaminodiphe 
nyl ether , 4,4 - diaminodiphenyl ether , 3,4 - diaminodiphenyl 
sulfone , 4,4 - diaminodiphenyl sulfone , bis [ 4- ( 3 - aminophe 
noxy ) phenyl ] sulfone , bis ( 4 - amino - 3 - carboxyphenyl ) meth 
ane , or a combination thereof , and preferably include 3,4' 
diaminodiphenyl ether . 
[ 0054 ] The molar ratio of the diamine ( A ) to the tetracar 
boxylic dianhydride ( B ) described later may be 0.5 to 1.2 : 1 , 
and preferably 0.9 to 1.1 : 1 . 

preferably an alkyl group having a carbon number of 1 to 5 
or -C ( CF3 ) 2- , and more preferably an alkyl group having 
a carbon number of 3. A specific example of the alkyl group 
having a carbon number of 3 is preferably C ( CH3 ) 2– 
[ 0046 ] Specific examples of the diamine ( A - 2 ) include 
2,2 ' - Bis [ 4- ( 4 - aminophenoxy ) phenyl ] propane ( BAPP ) , 2,2 
bis [ 4- ( 4 - aminophenoxy ) phenyl ] hexafluoropropane , bis [ 4 
( 4 - aminophenoxyphenyl ] sulfone , or a combination thereof , 
and more preferably 2,2 ' - bis [ 4- ( 4 - aminophenoxy ) phenyl ] 
propane . 
[ 0047 ] Amolar ratio ( ( A - 1 ) :( A - 2 ) ) of the diamine ( A - 1 ) to 
the diamine ( A - 2 ) may be 0.1 : 0.2 to 0.6 , and preferably 0.4 
to 0.6 . When the molar ratio of the diamine ( A - 1 ) to the 
diamine ( A - 2 ) is within the above range , the polyimide resin 
composition has good chemical resistance and adhesion , and 
is suitable for the manufacture of electronic components . In 
addition , when the molar ratio ( ( A - 1 ) :( A - 2 ) ) of the diamine 
( A - 1 ) to the diamine ( A - 2 ) is not within the above range , the 
polyimide resin composition cannot have good chemical 
resistance and adhesion at the same time and cannot be 
applied to the manufacture of electronic components . Fur 
thermore , when the molar ratio ( ( A - 1 ) : ( A - 2 ) ) of the diamine 
( A - 1 ) to the diamine ( A - 2 ) is 0.1 : greater than 0.6 , the 
adhesion of the polyimide resin composition is poor . When 
the molar ratio ( ( A - 1 ) : ( A - 2 ) ) of the diamine ( A - 1 ) to the 
diamine ( A - 2 ) is 0.1 : less than 0.2 , the chemical resistance of 
the polyimide resin composition is poor . 

Tetracarboxylic Dianhydride ( B ) 
[ 0055 ] The tetracarboxylic dianhydride ( B ) is not particu 
larly limited , and an appropriate tetracarboxylic dianhydride 
may be selected according to requirements . 
[ 0056 ] Specific examples of the tetracarboxylic dianhy 
dride ( B ) may include 3,3,4,4 ' - diphenyl ether tetracarbox 
ylic dianhydride ( ODPA ) , bicyclo [ 2.2.2 ] oct - 7 - ene - 2,3,5,6 
tetracarboxylic dianhydride ( BTA ) , 1,2,4,5 
cyclohexanetetracarboxylic dianhydride , 5- ( 2,5 
dioxtetrahydrofuran ) -3 - methyl - 3 - cyclohexene - 1,2 
dicarbonic anhydride , 3,3 ' , 4,4 ' - benzophenone 
tetracarboxylic dianhydride , 2,3,3 ' , 4 ' - diphenyl ether tetrac 
arboxylic dianhydride , 1,2,3,4 - cyclobutane tetracarboxylic 
dianhydride , pyromellitic dianhydride , bis ( 3,4 - dicarboxy 
phenyl ) ether dianhydride , bis ( 3,4 - dicarboxyphenyl ) sulfide 
dianhydride , bis ( 3,4 - dicarboxylphenyl ) sulfone dianhy 
dride , bis ( 3,4 - dicarboxyphenyl ) methane dianhydride , 2,2 
bis ( 3,4 - dicarboxyphenyl ) propane dianhydride , 2,2 - bis ( 3,4 
dicarboxyphenyl ) -1,1,1,3,3,3 - hexafluoropropane 
dianhydride , 1,2,3,4 - cyclopentanetetracarboxylic dianhy 
dride , 1,2,4,5 - cyclohexanetetracarboxylic dianhydride , 
bicyclo [ 2.2.1 ] heptane - 2,3,5,6 - tetracarboxylic dianhydride , 
bicyclo [ 2.2.2 ] oct - 7 - ene - 2,3,5,6 - tetracarboxylic dianhy 
dride , bicyclo [ 2.2.2 ] octane - 2,3,5,6 - tetracarboxylic dianhy 
dride , or a combination thereof , and preferably include 
3,3,4,4 ' - diphenyl ether tetracarboxylic dianhydride , bicyclo 
[ 2.2.2 oct - 7 - ene - 2,3,5,6 - tetracarboxylic dianhydride , or a 
combination thereof , and more preferably 3,3 ' , 4,4 ' - diphenyl 
ether tetracarboxylic dianhydride . 

Diamine ( A - 3 ) 
[ 0048 ] In an embodiment , the diamine ( A ) may further 
include the diamine ( A - 3 ) . The diamine ( A - 3 ) is a diamine 
having a phenol structure . Specifically , the diamine ( A - 3 ) is 
a compound represented by following Formula ( 1-3 ) . 

Formula ( 1-3 ) 
H2N . NH2 

?? " OH 

2 9 

[ 0049 ] In Formula ( 1-3 ) , Y is C ( CH3 ) 2- , -C ( CF3 ) 2 — 
CH24 , -0 Sor - S02— , preferably - C ( CH3 ) 
or -C ( CF3 ) 2— , and more preferably C ( CH3 ) 2— . 

[ 0050 ] Specific examples of the diamine ( A - 3 ) include 
2,2 - bis ( 3 - amino - 4 - hydroxyphenyl ) propane ( BAHPP ) , 2,2 
bis ( 3 - amino - 4 - hydroxyphenyl ) hexafluoropropane , 2,2 - bis 

Preparation of Polyimide Resin 
[ 0057 ] The tetracarboxylic dianhydride and the diamine 
may form a polyamide acid polymer through the polymer 
ization reaction . Next , a cyclodehydration reaction is per 
formed , so that an amide acid functional group in the 
polyamide acid polymer is converted into an imide func 
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[ 0063 ] In Formula ( 1 ) , Art is a tetravalent organic group , 
and Ar ’ is a group represented by following Formula ( 1-1 ) 
or a group represented by following Formula ( 1-2 ) . 
[ 0064 ] Specifically , the tetravalent organic group repre 
sented by Arl may be derived from the tetracarboxylic 
dianhydride ( B ) . In an embodiment , Art may be a group 
represented by following Formula ( 1 - a ) or a group repre 
sented by following Formula ( 1 - b ) , and preferably a group 
represented by the following Formula ( 1 - a ) . 

Formula ( 1 - a ) 

* 

Formula ( 1 - b ) 

* 

tional group ( i.e. imidized ) through the cyclodehydration 
reaction to obtain a polyimide resin including the imide 
functional group . 
[ 0058 ] The polymerization reaction and the cyclodehydra 
tion reaction may be performed in the presence of a solvent . 
The solvent may include polar solvents such as N - meth 
ylpyrrolidone , y - butyrolactone , dimethylacetamide , methyl 
formamide , diethylacetamide , 1,3 - dimethyl - 2 - imidazolidi 
none , N - methylcaprolactam , and 
hexamethylphosphoramide . The solvents may be used alone 
or in combination of multiple types . In terms of the solu 
bility of reactants , the solvent is preferably N - methylpyr 
rolidone . However , this embodiment is not limited thereto , 
and other solvents may also be selected according to require 
ments . Since the total amount of the tetracarboxylic dian 
hydride , the diamine , and the solvent for synthesizing the 
polyimide resin is 100 % by weight , the content of the 
solvent used in the polymerization reaction may be 15 to 
45 % by weight , and preferably 20 to 35 % by weight . 
[ 0059 ] The temperature of the polymerization reaction 
may be 50 to 80 ° C. , and the time may be 3 to 6 hours . 
[ 0060 ] The cyclodehydration reaction may be performed 
by using a high temperature cyclodehydration method or a 
chemical cyclodehydration method . The temperature of the 
high temperature cyclodehydration method may be 250 to 
350 ° C. , and the time may be 3 to 6 hours . A dehydrating 
agent and a catalyst may be added in the reaction solution for 
the chemical cyclodehydration method , and reacts for 3 to 6 
hours at a temperature of 160 to 180 ° C. The dehydrating 
agent is , for example , acid anhydrides such as acetic anhy 
dride , propionic anhydride , and trifluoroacetic anhydride , 
but the disclosure is not limited thereto , and other dehydrat 
ing agents may also be selected according to requirements . 
The catalyst is , for example , a tertiary amine such as 
1 - ethylpiperidine , triethylamine , pyridine , and lutidine , but 
the disclosure is not limited thereto , and other catalysts may 
be selected according to requirements . 
[ 0061 ] In addition , in another embodiment of the disclo 
sure , a sealing agent may be further added in the polymer 
ization reaction of the tetracarboxylic dianhydride and the 
diamine to control the molecular weight of the polyimide 
resin . The sealing agent is not particularly limited and may 
be any known in the art of the disclosure , including but not 
limited to 3 - aminophenol , phthalic anhydride , maleic anhy 
dride , nadic acid , cyclohexanedicarboxylic anhydride , 3 - hy 
droxyphthalic anhydride , 3 - carboxyphenol , 4 - carboxyphe 
nol , 3 - carboxythiophenol , 4 - carboxythiophenol , 1 - hydroxy 
7 - carboxynaphthalene , 1 - hydroxy - 6 - carboxynaphthalene , 
1 - hydroxy - 5 - carboxynaphthalene , 1 - mercapto - 7 - car 
boxynaphthalene , 1 - mercapto - 6 - carboxynaphthalene , 
1 - mercapto - 5 - carboxynaphthalene , 3 - carboxybenzenesulfo 
nic acid , 4 - carboxybenzenesulfonic acid , or a combination 
thereof . 
[ 0062 ] According to a polyimide resin of this embodi 
ment , the polyimide resin includes a structural unit repre 
sented by general Formula ( 1 ) . 

[ 0065 ] The group represented by Formula ( 1 - a ) is derived 
from 3,3,4,4 ' - diphenyl ether tetracarboxylic dianhydride ; 
and the group represented by Formula ( 1 - b ) may be derived 
from bicyclo [ 2.2.2 ] oct - 7 - ene - 2,3,5,6 - tetracarboxylic dian 
hydride . 

Formula ( 1-1 ) 
??3 CH3 

* —X - ? -Si -Si -X1— * 

CH3 CH3 
ml m2 

[ 0066 ] In Formula ( 1-1 ) , m1 is an integer of 1 to 3 , m2 is 
an integer of 1 to 3 , and preferably both ml and m2 are 1 ; 
and each X ' is an alkyl group having a carbon number of 1 
to 5 or a phenylene group . When X ! is the alkyl group 
having a carbon number of 1 to 5 , any CH , — in the alkyl 
group having a carbon number of 1 to 5 may be substituted 
by —NH— . X ' is preferably the alkyl group having a carbon 
number of 1 to 5 . 
[ 0067 ] In an embodiment , Ar ’ may be a group represented 
by following Formula ( 1-1 - a ) . 

Formula ( 1-1 - a ) 

CH3 CH3 ht * * + H2C7 . Si * + CH27 nl n2 

CH3 CH3 ml m2 

Formula ( 1 ) 

ti -N . Ar N - Ar . 

[ 0068 ] In Formula ( 1-1 - a ) , ml is an integer of 1 to 3 , m2 
is an integer of 1 to 3 , and preferably both ml and m2 are 
1 ; nl is an integer of 1 to 5 , n2 is an integer of 1 to 5 , 
preferably each is an integer of 1 to 3 , and more preferably 
both are 3 ; and * represents the bonding position . 
[ 0069 ] Specific examples of Formula ( 1-1 ) include , but are 
not limited to , a group represented by following Formula 
( 1-1-1 ) , a group represented by following Formula ( 1-1-2 ) , 
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-continued and a group represented by following Formula ( 1-1-3 ) , and 
preferably the group represented by the following Formula 
( 1-1-1 ) . 

Formula ( 1-2-3 ) 

* O == 
Formula ( 1-1-1 ) 

Formula ( 1-2-4 ) 

N * o * Formula ( 1-1-2 ) 
* Formula ( 1-2-5 ) 

H2 
* 

Formula ( 1-1-3 ) 
Formula ( 1-2-6 ) > * 

CH3 
* t * 

Si 
CH3 

Formula ( 1-2-7 ) 
CF3 

* K CF3 

[ 0070 ] The group represented by Formula ( 1-1-1 ) may be 
derived from 1,3 - bis ( 3 - aminopropyl ) -1,1,3,3 - tetramethyld 
isiloxane . The group represented by Formula ( 1-1-2 ) may be 
derived from 1,3 - bis- ( 2 - aminoethylaminomethyl ) tetrameth 
yldisilane . The group represented by Formula ( 1-1-3 ) may 
be derived from 1,3 - bis ( 4 - aminophenyl ) -1,1,3,3 - tetrameth 
yldisiloxane . 

Formula ( 1-2-8 ) 

O = O 
x 

Formula ( 1-2 ) 

* -X2 

[ 0071 ] In Formula ( 1-2 ) , X2 is a hydrocarbon group hav 
ing a carbon number of 1 to 10 , 0- , S- , -S02— , 
-NH - C ( CH3 ) 2- , C ( CF ) 2- , or 

[ 0074 ] In an embodiment , the molar ratio of the group 
represented by Formula ( 1-1 ) to the group represented by 
Formula ( 1-2 ) is 0.1 : 0.2 to 0.6 , and preferably 0.4 to 0.6 . 
When the molar ratio of the group represented by Formula 
( 1-1 ) to the group represented by Formula ( 1-2 ) is within the 
above range , the polyimide resin composition has good 
chemical resistance and adhesion , and is suitable for the 
manufacture of electronic components . In addition , when the 
molar ratio of the group represented by Formula ( 1-1 ) to the 
group represented by Formula ( 1-2 ) is not within the above 
range , the polyimide resin composition cannot have good 
chemical resistance and adhesion at the same time , and 
cannot be applied to the manufacture of electronic compo 
nents . Furthermore , when the molar ratio of the group 
represented by Formula ( 1-1 ) to the group represented by 
Formula ( 1-2 ) is 0.1 : greater than 0.6 , the adhesion of the 
polyimide resin composition is poor . When the molar ratio 
of the group represented by Formula ( 1-1 ) to the group 
represented by Formula ( 1-2 ) is 0.1 : less than 0.2 , the chemi 
cal resistance of the polyimide resin composition is poor . 
[ 0075 ] In an embodiment , the polyimide resin may further 
include a structural unit represented by general Formula ( 2 ) . 

preferably an alkyl group having a carbon number of 1 to 5 
or C ( CF3 ) 2- , and more preferably an alkyl group having 
a carbon number of 3 ; and * represents the bonding position . 
[ 0072 ] A specific example of the alkyl group having a 
carbon number of 3 is preferably C ( CH3 ) 2— . 
[ 0073 ] Formula ( 1-2 ) may be a group represented by any 
one of the following Formulas ( 1-2-1 ) to ( 1-2-8 ) , and 
preferably a group represented by Formula ( 1-2-6 ) . 

2 

Formula ( 1-2-1 ) Formula ( 2 ) 

* 0 * 

N— Ar Formula ( 1-2-2 ) 

* * 
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[ 0076 ] In Formula ( 2 ) , Art is a tetravalent organic group , 
and Ar is a group represented by following Formula ( 2-1 ) . 
[ 0077 ] The description of Art in Formula ( 2 ) is the same 
as the description of Ar in Formula ( 1 ) , and will not be 
repeated here . 

The group represented by Formula ( 3-1 ) may be derived 
from 3,4 ' - diaminodiphenyl ether . 
[ 0083 ] The description of Art in Formula ( 3 ) is the same 
as the description of Art in Formula ( 1 ) , and will not be 
repeated here . 

Formula ( 2-1 ) Formula ( 3-1 ) 
? * * 

HO OH 

2 
[ 0084 ] In Formula ( 3-1 ) , * represents the bonding posi 
tion . 
[ 0085 ] In an embodiment , Art in the above Formulas ( 1 ) to 
( 3 ) is a group represented by following Formula ( 1 - a ) . 

9 

2 

and * 

Formula ( 1 - a ) * 

[ 0078 ] In Formula ( 2-1 ) , Y is - C ( CH3 ) 2 -- C ( CF3 ) 2– C 
CH2– S— , or - S02— , preferably – C ( CH3 ) 
or_C ( CF3 ) 2- , and more preferably C ( CH3 ) 2– ) 
represents the bonding position . 

[ 0079 ] The molar ratio of the group represented by For 
mula ( 1-1 ) to the group represented by Formula ( 2-1 ) is 
1 : greater than 0 to less than or equal to 4 , and preferably 1 : 2 
to 4. When the molar ratio of the group represented by 
Formula ( 1-1 ) to the group represented by Formula ( 2-1 ) is 
within the above range , the polyimide resin composition 
may have better chemical resistance and adhesion . 
[ 0080 ) Formula ( 2-1 ) is preferably a group represented by 
following Formula ( 2-1-1 ) or Formula ( 2-1-2 ) , and more 
preferably a group represented by Formula ( 2-1-1 ) . The 
group represented by Formula ( 2-1-1 ) is derived from 2,2 
bis ( 3 - amino - 4 - hydroxyphenyl ) propane ; and the group rep 
resented by Formula ( 2-1-2 ) may be derived from 2,2 - bis 
( 3 - amino - 4 - hydroxyphenyl ) hexafluoropropane . 

* * 

[ 0086 ] In Formula ( 1 - a ) , * represents the bonding position . 
[ 0087 ] The weight - average molecular weight of the poly 
imide resin is 5,000 to 50,000 , preferably 10,000 to 40,000 , 
and more preferably 25,000 to 35,000 . 

Solvent ( C ) 

a 

Formula ( 2-1-1 ) 

* 

HO OH who 
wa 

Formula ( 2-1-2 ) 
F3C CF3 

* 

[ 0088 ] In an embodiment , the polyimide resin composi 
tion may further include a solvent ( C ) . The solvent ( C ) is not 
particularly limited , as long as it can dissolve the polyimide 
resin and other compositions in the polyimide resin com 
position and does not react with other compositions of the 
polyimide resin composition . The solvent ( C ) is preferably 
the solvent used when synthesizing the polyimide resin . 
[ 0089 ] Specific examples of the solvent ( C ) include , but 
are not limited to , N - methylpyrrolidone , y - butyrolactone , 
y - butyrolamide , 4 - hydroxy - 4 - methyl - 2 - pentanone , ethylene 
glycol monomethyl ether , butyl lactate , butyl acetate , methyl 
methoxypropionate , ethyl ethoxypropionate , ethylene glycol 
methyl ether , ethylene glycol ethyl ether , ethylene glycol 
n - propyl ether , ethylene glycol isopropyl ether , ethylene 
glycol n - butyl ether , ethylene glycol dimethyl ether , ethyl 
ene glycol ethyl ether acetate , diethylene glycol dimethyl 
ether , diethylene glycol diethyl ether , diethylene glycol 
monomethyl ether , diethylene glycol monoethyl ether , dieth 
ylene glycol monomethyl ether acetate , diethylene glycol 
monoethyl ether acetate or N , N - dimethylformamide or N , N 
dimethyl acetamide , or a combination of the above solvents . 
[ 0090 ] Based on that the polyimide resin ( A ) is 100 parts 
by weight , the usage amount of the solvent ( C ) is 800 to 
4000 parts by weight , preferably 900 to 3500 parts by 
weight , and more preferably 1000 to 3000 parts by weight . 

HO OH 

[ 0081 ] In an embodiment , the polyimide resin may further 
include a structural unit represented by the general Formula 
( 3 ) . 

a 

Formula ( 3 ) fy Ar N— Art 
Additive ( D ) 
[ 0091 ] In an embodiment , in addition to the polyimide 
resin , the polyimide resin composition may further include 
an additive ( D ) without affecting the efficacy of this embodi 
ment . The additive is not particularly limited and may be 
appropriately selected according to requirements . Specifi 

[ 0082 ] In Formula ( 3 ) , Art is a tetravalent organic group ; 
and Art is a group represented by following Formula ( 3-1 ) . 



US 2022/0275205 A1 Sep. 1 , 2022 
8 

cally , the additive may include inorganic particles , antioxi 
dants , anti - aging agents , or a combination thereof . 

a 

< Manufacturing Method of Electronic Component > 
[ 0092 ] FIG . 1 is a flowchart of a manufacturing method of 
an electronic component according to an embodiment of the 
disclosure , which is particularly suitable for manufacturing 
a micro light emitting diode ( micro LED ) . More specifically , 
if the manufacturing method of the electronic component is 
used to manufacture the micro LED , mass transfer can be 
implemented to achieve the efficacy of transferring a huge 
amount of the micro LED to a specific substrate at a time . 
In this embodiment , the manufacturing method of the elec 
tronic component includes : Step S1 : 
[ 0093 ] providing a laminate including a polyimide resin 
adhesive layer , a first substrate , a release layer , a second 
substrate , and an electronic component ; Step S2 : removing 
the release layer and the second substrate from the laminate 
to expose a second surface of the polyimide resin adhesive 
layer and a part of the electronic component ; and Step S3 : 
removing the polyimide resin adhesive layer and the first 
substrate . 
[ 0094 ] FIG . 2A to FIG . 2C are schematic diagrams of a 
manufacturing method of an electronic component accord 
ing to an embodiment of the disclosure . 
[ 0095 ] First , referring to FIG . 1 and FIG . 2A at the same 
time , in Step S1 , a laminate 10 is provided . The laminate 10 
includes a polyimide resin adhesive layer 12 , a first substrate 
14 , a release layer 16 , a second substrate 18 , and an 
electronic component 20. The polyimide resin adhesive 
layer 12 has a first surface 12a and a second surface 12b 
opposite to each other . The release layer 16 has a third 
surface 16a and a fourth surface 16b opposite to each other . 
The first substrate 14 is bonded to the first surface 12a of the 
polyimide resin adhesive layer 12. The third surface 16a of 
the release layer 16 is bonded to the second surface 12b of 
the polyimide resin adhesive layer 12. The second substrate 
18 is bonded to the fourth surface 16b of the release layer 16 . 
The electronic component 20 is embedded in the polyimide 
resin adhesive layer 12 , and the electronic componer 20 is 
connected to the release layer 16 . 
[ 0096 ] The polyimide resin adhesive layer 12 is formed by 
the polyimide resin compositions . 
[ 0097 ] The first substrate 14 is , for example , a hard 
substrate such as a glass substrate , a quartz substrate , or a 
sapphire substrate . 
[ 0098 ] The release layer 16 is , for example , a layer such as 
a metal layer or a polymer layer that may be separated from 
the polyimide resin adhesive layer 12 by mechanical exfo 
liation . The metal layer may be a copper layer or an 
aluminum layer , and the material of the polymer layer may 
be poly propylene oxide ( PPO ) , polyethylene terephthalate 
( PET ) , epoxy resin , acrylic , fluorine resin , or other high 
temperature resistant polymers . 
[ 0099 ] The second substrate 18 is , for example , a glass 
substrate , a quartz substrate , or a sapphire substrate , but is 
not limited thereto . 
[ 0100 ] The electronic component 20 is , for example , a 
light emitting diode 20. As shown in FIG . 2A , the light 
emitting diode 20 includes an epitaxial layer 22 and two 
electrodes 24. The two electrodes 24 are disposed on the 
epitaxial layer 22. In this embodiment , the two electrodes 24 
may be disposed on a same side of the epitaxial layer 22 , but 
the disclosure is not limited thereto , and the two electrodes 

24 may also be respectively disposed on opposite sides of 
the epitaxial layer 22. In addition , the light emitting diode 20 
is embedded in the polyimide resin adhesive layer 12 , and 
the light emitting diode 20 may be connected to the release 
layer 16 through the exposed part of the polyimide resin 
adhesive layer . In an embodiment , the light emitting diode 
20 is connected to the release layer 16 through the epitaxial 
layer 22. The epitaxial layer 22 may include a first type 
semiconductor layer ( not shown ) , a second type semicon 
ductor layer ( not shown ) , and a light emitting layer ( not 
shown ) . The light emitting layer is located between the first 
type semiconductor layer and the second type semiconduc 
tor layer . The first type semiconductor layer and the second 
type semiconductor layer are electrically connected to the 
two electrodes 24 respectively . The first type semiconductor 
layer is , for example , an n - type semiconductor layer , and the 
second type semiconductor layer is , for example , a p - type 
semiconductor layer , but is not limited thereto . The light 
emitting layer is not particularly limited , and appropriate 
materials may be selected according to requirements . The 
two electrodes 24 are , for example , conductive metals such 
as gold , silver , and copper , but are not limited thereto . In an 
embodiment , the light emitting diode 20 may further include 
a transparent conductive layer ( not shown ) . The transparent 
conductive layer is , for example , indium tin oxide , alumi 
num - doped zinc oxide , or indium zinc oxide . 
[ 0101 ] The lamination method of the laminate 10 is not 
particularly limited . For example , the polyimide resin com 
position is coated on the first substrate 14 to form the 
polyimide resin adhesive layer 12 ; the electronic component 
20 is embedded in the polyimide resin adhesive layer 12 , and 
a part of the electronic component 20 is exposed ; and the 
release layer 16 and the second substrate 18 are sequentially 
laminated on the second surface 12b of the polyimide resin 
adhesive layer 12 and the exposed part of the electronic 
component 20 . 
[ 0102 ] Next , referring to FIG . 1 and FIG . 2B at the same 
time , in Step S2 , the release layer 16 and the second 
substrate 18 are removed from the laminate 10 to expose the 
second surface 12b of the polyimide resin adhesive layer 12 
and the part of the electronic component 20. The method for 
removing the release layer 16 and the second substrate 18 is 
not particularly limited . For example , the release layer 16 
and the second substrate 18 are peeled off from the second 
surface of the polyimide resin adhesive layer 12 by the 
mechanical exfoliation . 
[ 0103 ] Next , referring to FIG . 1 and FIG . 2C at the same 
time , in Step S3 , the polyimide resin adhesive layer 12 and 
the first substrate 14 are removed . The manner of removing 
the polyimide resin adhesive layer 12 and the first substrate 
14 is not particularly limited . For example , the mechanical 
exfoliation , solvent exfoliation , or a combination thereof is 
performed . The conditions of the mechanical exfoliation are 
not particularly limited , and for example , the mechanical 
exfoliation may be performed at room temperature . A first 
organic solvent used in the solvent exfoliation is not par 
ticularly limited , as long as the first organic solvent can 
dissolve the polyimide resin adhesive layer 12 without 
damaging the electronic component 20. In addition , in other 
embodiments of the disclosure , an organic structure layer 
( not shown ) may also be formed on the electronic compo 
nent 20 . 
[ 0104 ] In the manufacturing method of the electronic 
component according to an embodiment , after Step Si , a 
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was stirred for 4 hours . After cooling , the polyimide resin 
composition solution of Experimental Example 1 was 
obtained . 

pressurization step may be further included , so that the 
electronic component 20 may be reliably embedded in the 
polyimide resin adhesive layer 12 and fixed between the first 
substrate 14 and the second substrate 18. The pressurization 
step is not particularly limited , and an appropriate pressur 
ization method may be selected according to requirements . 
[ 0105 ] In the manufacturing method of the electronic 
component according to an embodiment , after Step S3 , a 
step of removing the residual glue on the first substrate 14 
and the second substrate 18 with a second organic solvent or 
an alkaline solution may be further included . The second 
organic solvent is not particularly limited , as long as it can 
dissolve the polyimide resin adhesive layer 12 without 
damaging the first substrate 14 and the second substrate 18 . 
The second organic solvent is preferably the same as the first 
organic solvent . 
[ 0106 ] Hereinafter , the disclosure will be described in 
detail with reference to experimental examples . The follow 
ing experimental examples are provided to describe the 
disclosure , and the scope of the disclosure includes the 
scope , substitutions , and modifications described in the 
following claims , and is not limited to the scope of the 
experiments . 

Experimental Example 2 and Comparative 
Examples 1 and 3 

[ 0109 ] Polyimide resin compositions of Experimental 
Example 2 and Comparative Examples 1 and 3 were pre 
pared with the same steps as Experimental Example 1 , and 
the differences were that the composition types and usage 
amounts of the polyimide resin compositions were changed 
( as shown in Table 1 ) . The obtained polyimide resin com 
positions were formed into films and evaluated in each of the 
following evaluation manners . The results are shown in 
Table 1 . 

a EXPERIMENTAL AND COMPARATIVE 
EXAMPLES OF POLYIMIDE RESIN 

Comparative Example 2 
[ 0110 ] 17.101 g ( 0.069 mol ) of 1,3 - bis ( 3 - aminopropyl ) -1 , 
1,3,3 - tetramethyldisiloxane , 88.878 g ( 0.344 mol ) of 2,2 - bis 
( 3 - amino - 4 - hydroxyphenyl ) propane , 48.226 g ( 0.241 mol ) 
of 3,4 - diaminodiphenyl ether , and 170.785 g ( 0.688 mol ) of 
bicyclo [ 2.2.2 ] oct - 7 - ene - 2,3,5,6 - tetracarboxylic dianhydride 
were added into a 1000 ml three - neck round - bottom flask 
equipped with nitrogen gas and a mechanical stirrer . Then , 
647.20 g of y - butyrolactone was added as a solvent , and the 
mixture was stirred for 4 hours at 70 ° C. Then , 7.509 g 
( 0.069 mol ) of sealing agent 3 - aminophenol was added , and 
the mixture was stirred for another 4 hours at 70 ° C. Then , 
2.660 g of 1 - ethylpiperidine was added as a catalyst , and the 
temperature was raised to 180 ° C. and the mixture was 
stirred for 4 hours . After cooling , the polyimide resin 
composition solution of Comparative Example 2 was 
obtained . 

[ 0107 ] Experimental examples 1 and 2 , and Comparative 
examples 1 to 4 of the polyimide resin composition will be 
described as follows : 

Experimental Example 1 
[ 0108 ] 8.981 g ( 0.036 mol ) of 1,3 - bis ( 3 - aminopropyl ) -1 , 
1,3,3 - tetramethyldisiloxane , 59.340 g ( 0.145 mol ) of 2,2 
bis [ 4- ( 4 - aminophenoxy ) phenyl ] propane , 37.340 g ( 0.145 
mol ) of 2,2 - bis ( 3 - amino - 4 - hydroxyphenyl ) propane , 7.236 g 
( 0.036 mol ) of 3,4 - diaminodiphenyl ether , and 112.103 g 
( 0.36 mol ) of 3,3,4,4 ' - diphenyl ether tetracarboxylic dian 
hydride were added into a 1000 ml three - neck round - bottom 
flask equipped with nitrogen gas and a mechanical stirrer . 
Then , 673.200 g of N - methylpyrrolidone was added as a 
solvent , and the mixture was stirred for 4 hours at 70 ° C. 
Then , 1.800 g of 1 - ethylpiperidine was added as a catalyst , 
and the temperature was raised to 180 ° C. and the mixture 

Comparative Example 4 
[ 0111 ] The polyimide resin composition of Comparative 
Example 4 was prepared with the same steps as Comparative 
Example 2 , and the differences were that the composition 
types and usage amounts of the polyimide resin composition 
were changed ( as shown in Table 1 ) . The film formed by the 
obtained polyimide resin composition was evaluated in each 
of the following evaluation manners . The results are shown 
in Table 1 . 

TABLE 1 

Experi 
mental 

Example 1 

Experi- Compar 
mental ative 

Example 2 Example 1 

Compar- Compar- Compar 
ative ative ative 

Example 2 Example 3 Example 4 Unit 

Diamine ( A ) A - 1 0.036 0.035 0.033 0.069 0.059 0.067 1,3 - bis ( 3 - aminopropyl ) 
1,1,3,3 
tetramethyldisiloxane 0.1 0.1 0.1 0.1 0.1 0.1 

A - 2 0.015 0.210 0.260 0 0 0 2,2 ' - bis [ 4- ( 4 
aminophenoxy ) phenyl ] propane 

0.4 0.6 0.8 0 0 0 

Number 
of moles 
Molar 
ratio 
Number 
of moles 
Molar 
ratio 
Number 
of moles 
Molar 
ratio 
Number 
of moles 
Molar 
ratio 

A - 3 0.0145 0.070 0 0.344 0.471 0.334 2,2 - bis ( 3 - amino - 4 
hydroxyphenyl ) propane 

0.4 0.2 0 0.5 0.8 0.5 

A - 4 3,4 - diaminodiphenyl ether 0.036 0.035 0.033 0.241 0.059 0.117 

0.1 0.1 0.1 0.35 0.1 0.175 
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TABLE 1 - continued 
Experi 
mental 

Example 1 

Experi- Compar 
mental ative 

Example 2 Example 1 

Compar- Compar- Compar 
ative ative ative 

Example 2 Example 3 Example 4 Unit 

A - 1 0 0 0 0 0 0.117 

0 0 0 0 0 0.175 

A ' - 2 0 0 0 0.069 0 0.067 

0 0 0 0.1 0 0.1 

B - 1 0.360 0.345 0.330 0 0.590 0 Tetracarboxylic 
dianhydride ( B ) 

1 1 1 0 1 0 

3,3 ' - dicarboxy - 4,4' Number 
diaminodiphenylmethane of moles 

Molar 
ratio 

3 - aminophenol Number 
of moles 
Molar 
ratio 

3,3,4,4 ' - diphenyl ether Number 
tetracarboxylic dianhydride of moles 

Molar 
ratio 

bicyclo [ 2.2.2 ] oct - 7 - ene - 2,3,5,6- Number 
tetracarboxylic dianhydride of moles 

Molar 
ratio 

N - methylpyrrolidone Gram 
y - butyrolactone Gram 

1 - ethylpiperidine Gram 
Chemical resistance ( TMAH2.38 % ) 

Chemical resistance ( PGMEA ) 
Adhesion 

B - 2 0 0 0 0.688 0 0.667 

0 0 0 1 0 1 

Solvent ( C ) C - 1 
C - 2 

673.200 
0 
1.800 

673.200 
0 
1.800 

614.840 
0 
2.660 

614.840 
0 
2.660 Catalyst 

Evaluation 

0 
647.200 

2.660 
X 
X 
X Ooo XOOP Ooo manner 

0 
614.840 

2.660 
X 
X 
X oxx 

[ 0112 ] The sources of the compositions / compounds in 
Table 1 are shown in Table 2 below . 

TABLE 2 

Composition / Compound Source 

A - 1 ECHO CHEMICAL CO . , LTD . 

A - 2 

A - 3 

A - 4 
A - 1 
A - 2 
B - 1 

1,3 - bis ( 3 - aminopropyl ) -1,1,3,3 - tetramethyldisiloxane 
( diamine with silicon - oxygen bond ) 
2,2 ' - bis [ 4- ( 4 - aminophenoxy ) phenyl ] propane 
( BAPP ) ( diamine with four benzene rings ) 
2,2 - bis ( 3 - amino - 4 - hydroxyphenyl ) propane 
( BAHPP ) 
3,4 - diaminodiphenyl ether ( 3,4 - DPE ) 
3,3 ' - dicarboxy - 4,4 ' - diaminodiphenylmethane 
3 - aminophenol ( sealing agent ) 
3,3 ' , 4,4 ' - diphenyl ether tetracarboxylic 
dianhydride ( ODPA ) 
bicyclo [ 2.2.2 ] oct - 7 - ene - 2,3,5,6 - tetracarboxylic 
dianhydride ( BTA ) 
N - methylpyrrolidone ( NMP ) 

TONG SING CHEMICALS 
CO . , LTD . 
Manufactured by Tokyo 
Chemical Industry Co. , Ltd. 
Merck KGaA 
SHIFENG TECHNOLOGY 
ECHO CHEMICAL CO . , LTD . 
TONG SING CHEMICALS 
CO . , LTD . 
Manufactured by Tokyo 
Chemical Industry Co. , Ltd. 
Manufactured by SHINY 
CHEMICAL INDUSTRIAL 
CO . , LTD . 
Manufactured by SHINY 
CHEMICAL INDUSTRIAL 
CO . , LTD . 

B - 2 

C - 1 

C - 2 y - butyrolactone solvent ( GBL ) 

< Evaluation Manner > 

I. Chemical Resistance 

( PGMEA ) with a concentration of 2.38 % by weight for 5 
minutes . Then , changes in the polyimide resin composition 
films were observed . 
[ 0115 ] The evaluation criterion of the chemical resistance 
is as follows : 

[ 0116 ] O : The polyimide resin composition film had no 
cracks and no dissolution . 

[ 0117 ] X : The polyimide resin composition film was 
cracked or dissolved . 

[ 0113 ] The spin coating method ( the spin coater model 
Clean Track MK - 8 , manufactured by Tokyo Electron Lim 
ited ( TEL ) with a rotating speed of 1200 rpm ) was used to 
coat each of the polyimide resin composition solutions 
obtained in the experimental examples and comparative 
examples onto a first glass substrate . Then , soft bake was 
performed for 300 seconds at a temperature of 110 ° C. to 
form polyimide resin composition films with a thickness of 

: 

II . Adhesion 

1.5 um . 
[ 0114 ] The polyimide resin composition films were 
respectively immersed in tetramethylammonium hydroxide 
( TMAH ) or propylene glycol monomethyl ether acetate 

[ 0118 ] The spin coating method ( the spin coater model 
Clean Track MK - 8 , manufactured by Tokyo Electron Lim 
ited ( TEL ) with a rotating speed of 1200 rpm ) was used to 
coat each of the polyimide resin composition solutions 
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sented by following Formula ( 1-2 ) , wherein a molar 
ratio ( ( A - 1 ) :( A - 2 ) ) of the diamine ( A - 1 ) to the diamine 
( A - 2 ) is 0.1 : 0.2 to 0.6 , 

Formula ( I - 1 ) 

CH3 CH3 

H2N - X1 -11 Si Si 

obtained in the experimental examples and comparative 
examples onto the first glass substrate . Then , soft bake was 
performed for 300 seconds at a temperature of 110 ° C. to 
form polyimide resin composition films with a thickness of 
1.5 um . Then , a second glass substrate was covered on the 
polyimide resin composition films , so that the polyimide 
resin composition films were sandwiched between the first 
glass substrate and the second glass substrate . Then , a 
pressure of 500 kg was applied to the first glass substrate and 
the second glass substrate . Finally , the same was put into the 
oven for 15 minutes at 170 ° C. Whether the polyimide resin 
composition films and the glass substrates were bonded 
together was macroscopically observed . 
[ 0119 ] The evaluation criterion for the adhesion is as 
follows : 

[ 0120 ] O : The polyimide resin composition film was 
bonded to the glass substrates . 

[ 0121 ] X : The polyimide resin composition film could 
not be bonded to the glass substrates . 

-X ! -NH2 
CH3 CH3 

ml m2 

> 

2 

in Formula ( I - 1 ) , ml is an integer of 1 to 3 , m2 is an 
integer of 1 to 3 , and each Xl is an alkyl group having 
a carbon number of 1 to 5 or a phenylene group , 
wherein when Xl is the alkyl group having the carbon 
number of 1 to 5 , any_CH_— of the alkyl group 
having the carbon number of 1 to 5 may be substituted 
by —NHS , < Evaluation Result > 

Formula ( 1-2 ) 

H2N -X2 NH2 

in Formula ( I - 2 ) , X2 is a hydrocarbon group having a 
car number of 1 to 10 , O S- , -S02– 
-NH- , -C ( CF3 ) 2– or 

[ 0122 ] It can be seen from Table 1 that when the molar 
ratio of the diamine having silicon - oxygen bond to the 
diamine having four benzene rings is in the range of 0.1 : 0.2 
to 0.6 ( Experimental Examples 1 and 2 ) , the polyimide resin 
composition has good chemical resistance and adhesion . 
[ 0123 ] In contrast , when the molar ratio of the diamine 
having silicon - oxygen bond to the diamine having four 
benzene rings is not within the range of 0.1 : 0.2 to 0.6 
( Comparative Examples 1 to 4 ) , the polyimide resin com 
position cannot have good chemical resistance and adhesion 
at the same time . Furthermore , when the molar ratio of the 
diamine having four benzene rings is 0.1 : greater than 0.6 
( Comparative Example 1 ) , the adhesion of the polyimide 
resin composition is poor . When the molar ratio of the 
diamine having four benzene rings is 0.1 : less than 0.2 
( Comparative Examples 2 to 4 ) , the chemical resistance of 
the polyimide resin composition is poor . 
[ 0124 ] In summary , the disclosure provides a polyimide 
resin composition , which includes the polyimide resin syn 
thesized by the diamine having silicon - oxygen bond and the 
diamine having four benzene rings in the molar ratio of 
0.1 : 0.2 to 0.6 . The polyimide resin composition has good 
chemical resistance and adhesion , and is suitable for the 
manufacture of electronic components . In addition , the 
disclosure also provides a polyimide resin adhesive layer 
formed by the polyimide resin composition , a laminate 
including the polyimide resin adhesive layer , and a manu 
facturing method of an electronic component . 
[ 0125 ] It will be apparent to those skilled in the art that 
various modifications and variations can be made to the 
disclosed embodiments without departing from the scope or 
spirit of the disclosure . In view of the foregoing , it is 
intended that the disclosure covers modifications and varia 
tions provided that they fall within the scope of the follow 
ing claims and their equivalents . 
What is claimed is : 
1. A polyimide resin composition , comprising a polyimide 

resin , wherein the polyimide resin is essentially obtained by 
a polymerization reaction of a diamine ( A ) and a tetracar 
boxylic dianhydride ( B ) , 

the diamine ( A ) comprises a diamine ( A - 1 ) represented by 
following Formula ( I - 1 ) and a diamine ( A - 2 ) repre 

2. The polyimide resin composition according to claim 1 , 
wherein the diamine ( A ) further comprises a diamine ( A - 3 ) 
represented by following Formula ( 1-3 ) , a molar ratio ( ( A ) : 
( A - 3 ) ) of the diamine ( A ) to the diamine ( A - 3 ) is 1 : greater 
than 0 to less than or equal to 4 , 

Formula ( 1-3 ) 
H2N NH2 

HO ?? 

CH2 
in Formula ( 1-3 ) , Y is —C ( CH3 ) 2 C ( CF3 ) 2 – 

S— , or S02– 
3. The polyimide resin composition according to claim 1 , 

wherein the diamine ( A ) further comprises 3,4 - diaminodi 
phenyl ether . 

4. The polyimide resin composition according to claim 1 , 
wherein the tetracarboxylic dianhydride ( B ) comprises 3,3 ' , 
4,4 ' - diphenyl ether tetracarboxylic dianhydride . 

5. A polyimide resin composition , comprising a polyimide 
resin , wherein the polyimide resin comprises a structural 
unit represented by general Formula ( 1 ) , 
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a 

Formula ( 1 ) 
O 

in Formula ( 2 ) , Art is a tetravalent organic group , and Ar > 
is a group represented by following Formula ( 2-1 ) , 
wherein a molar ratio of the group represented by 
Formula ( 1-1 ) to the group represented by Formula 
( 2-1 ) is 1 : greater than 0 to less than or equal to 4 , Ari N - Ar 

TE Formula ( 2-1 ) 
Y. * 

a 

HO OH 
in Formula ( 1 ) , Art is a tetravalent organic group , and Ar ? 

is a group represented by following Formula ( 1-1 ) or a 
group represented by following Formula ( 1-2 ) , wherein 
a molar ratio of the group represented by Formula ( 1-1 ) 
to the group represented by Formula ( 1-2 ) is 0.1 : 0.2 to 
0.6 , 

in Formula ( 2-1 ) , Y is -C ( CH3 ) 2- , -C ( CF3 ) 2- , 
CH2- , 0 , -S— , or -SO2- , and * represents a 

bonding position . 
7. The polyimide resin composition according to claim 5 , 

wherein the polyimide resin further comprises a structural 
unit represented by general Formula ( 3 ) , Formula ( 1-1 ) 

CH3 CH3 

* —X -X1— * Formula ( 3 ) 

CH3 CH3 ml m2 

Ar N - Art 
in Formula ( 1-1 ) , ml is an integer of 1 to 3 , m2 is an 

integer of 1 to 3 , and each X ! is an alkyl group having 
a carbon number of 1 to 5 or a phenylene group , 
wherein when Xl is the alkyl group having the carbon 
number of 1 to 5 , any CH2 CH , - of the alkyl group 
having the carbon number of 1 to 5 may be substituted 
by —NH— , and * represents a bonding position , 

in Formula ( 3 ) , Art is a tetravalent organic group , and Art 
is a group represented by following Formula ( 3-1 ) , 

Formula ( 3-1 ) Formula ( 1-2 ) x 

* -X2 * 

in Formula ( 1-2 ) , X2 is a hydrocarbon group having a 
carbon number of 1 to 10 , S S02 
NH— , C ( CF3 ) 2 

in Formula ( 3-1 ) , * represents a bonding position . 
8. The polyimide resin composition according to claim 5 , 

wherein Arl in Formula ( 1 ) is a group represented by 
following Formula ( 1 - a ) , 

or . 

Fomula ( 1 - a ) 
* * 

* and * represents a bonding position . . 
6. The polyimide resin composition according to claim 5 , 

wherein the polyimide resin further comprises a structural 
unit represented by general Formula ( 2 ) , 

in Formula ( 1 - a ) , * represents a bonding position . 
9. The polyimide resin composition according to claim 6 , 

wherein Arl in Formula ( 2 ) is a group represented by 
following Formula ( 1 - a ) , 

Formula ( 2 ) 

Formula ( 1 - a ) fo N— Ar 

* 

* in Formula ( 1 - a ) , * represents a bonding position . 
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10. The polyimide resin composition according to claim 
7 , wherein Arl in Formula ( 3 ) is a group represented by 
following Formula ( 1 - a ) , 

Formula ( 1 - a ) 

a 

removing the polyimide resin adhesive layer and the first 
substrate . 

14. The manufacturing method of the electronic compo 
nent according to claim 13 , 

wherein the electronic component is a light emitting 
diode . 

15. A polyimide resin adhesive layer , formed by the 
polyimide resin composition according to claim 5 . 

16. A laminate , comprising : 
the polyimide resin adhesive layer according to claim 15 , 

having a first surface and a second surface opposite to 
each other ; 

a first substrate , bonded to the first surface of the poly 
imide resin adhesive layer ; 

a release layer , having a third surface and a fourth surface 
opposite to each other , wherein the third surface of the 
release layer is bonded to the second surface of the 
polyimide resin adhesive layer ; 

a second substrate , bonded to the fourth surface of the 
release layer ; and 

an electronic component , embedded in the polyimide 
resin adhesive layer and connected to the release layer . 

17. A manufacturing method of an electronic component , 
comprising : 

providing the laminate according to claim 16 ; 
removing the release layer and the second substrate from 

the laminate to expose the second surface of the poly 
imide resin adhesive layer and a part of the electronic 
component ; and 

removing the polyimide resin adhesive layer and the first 
substrate . 

18. The manufacturing method of the electronic compo 
nent according to claim 17 , wherein the electronic compo 
nent is a light emitting diode . 

in Formula ( 1 - a ) , * represents a bonding position . 
11. A polyimide resin adhesive layer , formed by the 

polyimide resin composition according to claim 1 . 
12. A laminate , comprising : 
the polyimide resin adhesive layer according to claim 11 , 

having a first surface and a second surface opposite to 
each other ; 

a first substrate , bonded to the first surface of the poly 
imide resin adhesive layer ; 

a release layer , having a third surface and a fourth surface 
opposite to each other , wherein the third surface of the 
release layer is bonded to the second surface of the 
polyimide resin adhesive layer ; 

a second substrate , bonded to the fourth surface of the 
release layer ; and 

an electronic component , embedded in the polyimide 
resin adhesive layer and connected to the release layer . 

13. A manufacturing method of an electronic component , 
comprising : 

providing the laminate according to claim 12 ; 
removing the release layer and the second substrate from 

the laminate to expose the second surface of the poly 
imide resin adhesive layer and a part of the electronic 
component ; and 

a 

* * 


