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DESC R IP T ION  

 

T IT LE O F THE INVEN T IO N:  C OMP OSIT IO N FOR FORM ING PASS IVAT ION F ILM,  

INC LUD ING R ES IN H AV ING C ARBON - C AR BON MU LT IP LE BON D  

 5  

TECHN IC A L F IE LD  

 

 [ 0001 ]  The present i nventi on relates to a n  insul ati ng fil m and particularl y to a 

passi vati on film  protecti n g an ele ctrode on the re ar  surface  of a wafe r forme d b y the 

through si li con via  ( TSV ) technolog y in a step in which lami nati on bodies such as 10  

semi conductor products ,  for ex ampl e,  IC  chips ,  and opti cal products  are for med .  

 

BACKGR OUND ART  

 

 [ 0002 ]  In r ecent  ye ars, highl y  int egrated semi conductor d evices ,  small er mounted 15  

areas, and lowerin g int er connecti on resis tance s b y reducing int er connecti on  dist ances 

have been in hi gh deman d due to high - performan c e  and  compact electron equipm ent, 

such as cell - phones and  IC cards.  To obtain these , stack st ructures in whi ch 

semi conductor elements are stacked in a ve rtical di recti on have been develo ped.  

 One ex ampl e of methods for producing stack st ruc ture s  is a method including  steps 20  

of: t hinni ng a wafer on w hich a semico nductor element i s formed; providi ng a 

through - hole wit h a tech nique such as anisotropic dr y etchin g (throu gh si li con via: TSV  

technique); formi ng an el ectrode on the  rea r surfac e of the  wafe r b y filli ng the 

through - hole wit h a cond ucti ve material such as copper; formi ng a passi vat ion fil m on 

the  rear surf ace  havin g a n electrode; and electric a ll y joi ning  the w afer and a chip or the 25  

surface of a waf er on which another semiconductor element i s formed.  

 [ 0003 ]  In the steps above, the  in sulati ng fil m formed on the  rear surf ace  o f a 

wafer is required to be el ectricall y insul ati ve to prevent current l eak age and  mi grati on of 

a conducti ve material, to be sol vent - tol erant and have a good dr y etch back propert y in a 
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photol it hograph y step  th at is  to open an electrode p orti on after formi ng a passi vati on film, 

and to be heat - tol erant i n a n  electrode - joi ning step.  

 [ 0004 ]  Ex ampl es of well - known passi vati on films include benz oc yclobut ene 

resins , pol yim ides, and f ull y  aromati c pol yethe rs.  

 However, benz oc yclobut ene resins  re quire a fluorine gas to b e used for d r y etch 5  

back in a photoli thography step, and thus  electrode s and wafers ma y be dam aged.  In 

addit ion, cross - li nking reacti on does not  sufficientl y proce ed at a curin g te mperature 

around 200°C , and a goo d sol vent - tol eran ce cann ot be obtained.  

 In contr ast, as for  pol yim ides, thi nne d  wafers ma y  be damaged bec ause the 

film - formi ng temperature  i s  300 ° C  or high er , and shrinkage of films  upon curing result s 10  

in remaining stresses.  

 Full y  aromati c pol yether s have no  heat cross - l inki ng portion, and thus  are not hi ghl y 

tol erant o f solvents.  In addit ion , resins  ma y be melted in j oining electro des because the 

resins  have low softening poi nt s .  

 [ 0005 ]  A subst rate for a thi ck film t echnique has been disclosed (P atent 15  

Document  1).  In the su bstrate, an undercoat fil m containi ng 30%  b y volu me to 45% b y 

volum e  of a pol yether et her ketone resin po wder and a thermosett ing resin  is formed on 

an inorganic insul ati ng subst rate that i s a glass base material i mpregnated with a sil icone 

resin.  

 C overing products, s uch as an adhesive for flex ibl e printed - circuit  boards, that 20  

contain  a pol ym er havin g a main chain composed of a pol yim ide, and having a fun cti onal 

group havin g a c arbon - c a rbon tripl e bond  at an end thereof , have be en disclosed (P atent 

D ocument 2).  

 C overing products, s uch as an adhesive compos it ion containi ng a pol ymer having a 

main chain containi ng a f uncti onal group having a phen yl group, urea, an a mi d o  group  25  

and the like , and a carbo n - carbon tripl e bond, have been disclosed (P atent Do cument 3).  

 C overing products, s uch as an adhesive compos it ion containi ng a pol ymer 

containing pol yethe r ethe r sulfone having a sul fonic acid group, and containing pol yethe r 

ether ketone, have be en disclosed (P atent Document 4).  
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P rior Art Documents  

P atent  Documents  

 [ 0006 ]  P atent Document 1: J apanese P atent Applicati on Publi cati on No. 

2009 - 070875  (JP 2009 - 070875  A)  5  

 P atent Document 2: W O  2006 - 137369  

 P atent Document 3: J apanese P atent Applicati on Publi cati on No. 20 10 - 065097  (J P 

20 10 - 065097  A)  

 P atent Docum ent  4: J apanese P atent Applicati on Publi cati on No. 200 5 - 264008  (J P 

200 5 - 264008  A)  10  

 

S UMMARY OF THE IN VENT ION  

 

P roblem t o be S olved b y the Inventi on  

 [ 0007 ]  In vie w  of the above - des cribed disadvantages, it  is an object of the present 15  

invention t o provide a c ompos it ion for formi ng a passi vati on film  that sati sfies  electric 

insul ati on , heat - tol era n ce , sol vent - tol eran ce , and a  dr y etch b ack propert y at  the same 

ti me.  

 

Means for S olvi ng the Problem  20  

 [ 0008 ]  The present i nventi on provides: as a first aspect, a comp osit ion for 

formi ng a passi vati on film ,  comprisi ng :  a pol yme r containing a unit  structure of Formul a 

(i):  

 

( where  T
0
 is a sulfon yl gr oup, a fluoroalk yl ene gro up, a c ycl o alk ylen e grou p, or an 25  

ar yl ene group having a s ubst it uent, or is a combi nati on of an ar ylen e group  opti onall y 

having  a subst it uent and a fluoroalk ylen e group or  a c yc l o alk ylen e group), in which the 

pol ym er has at least one of a group havin g a struct ure of Formul a (2 - A ), a group having a 

Formul a (i)  



-C=C-  

---_____ „..----- 
__.--C 	C-,..... 

L1  -0-T1  0 

-CC- 

-.....„ _,,,--- 
,.--C-1.......,.... 

  

4  

  

structure of Formul a (2 - B ), or a group havin g both of the structures ,  at  an  end, i n  a  side 

chain, or i n a  main chain of the pol ym er :  

;  

 as a second aspect, a compos it ion for formi ng a passi vati on film ,  comprisi ng :  a 

pol ym er containing a unit  structure of Formul a (1) :  5  

 

( where  L
1
 is an a r yl ene group opti onall y havin g  a subst it uent, or is a combinati on of an 

ar yl ene group opti onall y having  a subst it uent and a sul fon yl group, a carbo n yl group, an 

ester group, an ami d o  gro up, a sul fin yl group, or a sulfonami de group; and T
1
 is a 

fluoro alk ylene group, a c yc l o alk ylene group, or an  ar ylen e group ha ving  a subst it uent, or 10  

is a combi nati on of an aryl ene group opti onall y ha ving  a subst it uent and a fluoroalk yl ene 

group or a c ycl o alk yl ene group, or is a combi nati on of an ar yl ene group opti onall y 

having  a subst it uent, a flu oro alk ylene group, and a c ycl o alk yl ene group) , i n which the 

pol ym er has at least one of a group having a struct ure of Formul a (2 - A ), a group having a 

structure of Formul a (2 - B ), or a group havin g both of the structures ,  at  an  end, i n a side 15  

chain, or i n a  main chain of the pol ym er :  

;  

 as a third aspect, t he compos it ion for formi ng a passi vati on film according t o the 

first aspect or the second aspect, i n which the ar yle ne group is a phen ylene group, a 

naphth yl ene group, or an anthr ylene group;  20  

 as a fourth aspect, t he co mpos it ion for formi ng a passi vati on film  according to an y 

one of the first aspect t o the third aspect, i n which  the pol ym er is a homopol ym er havin g 

one t ype of unit  structure ;  

 as a fifth aspect, t he compos it ion for formi ng a passi vati on film according t o an y 

Formul a (2 - A)  

Formul a (2 - A)  

Formul a (2 - B )  

Formul a (1)  

Formul a (2 - B )  
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one of  the first aspect t o the third aspect, i n which the pol ym er is a copol ym er having at 

least t wo t yp es of unit s tructures;  

 as a six th aspect, t he compos it ion for formi ng a passi vati on film according t o an y 

one of the second aspect to t he fifth aspect, compr isi ng :  a pol ym er containi ng a unit  

structure of Formul a (1)  where  L
1
 is a group of Fo rmula (3) below, a unit  structure of 5  

Formul a (1)  wher e  L
1
 is a group of Formul a (4) b elow ,  or a combi nati on of these unit  

structures :  

 

( where  e ach of R
1
, R

2
, and R

3
 is a C 1 - 10  alk yl grou p, a C 1 - 4  fluoroalk yl grou p, a h ydrox y 

group, an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro group, an 10  

ac yl group, an ac ylox y gr oup, a carbox y group, a group having a terti ar y car bon atom , a 

c ycl o alk yl group, or a co mbi nati on of  an y of  these  groups; L
2
 is a sulfon yl group, a 

carbon yl group, an ester group, an ami d o  group, a  sul fin yl group, or a sul fo nami de group ;  

and each of n1, n2, and n 3 is an int eger of 0 to 4);  

 as a s even th aspect, t he c ompos it ion for formi ng a  passi vati on film  according to an y 15  

one of the second aspect to t he six th aspect, comprisi ng :  a pol ym er containi ng a unit  

structure of Formul a (1)  wher e  T
1
 is a group of Fo rmula ( 5 ) below, a unit  structure of 

Formul a (1)  wher e  T
1
 is a group of Formul a ( 6 ) b elow, or a combi nati on of these unit  

structures :  

 20  

( where  e ach of R
4
, R

5
, and R

6
 is a C 1 - 10  alk yl grou p, a C 1 - 4  fluoroalk yl grou p, a h ydrox y 

group, an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro group, an 

ac yl group, an ac ylox y gr oup, a carbox y group, a group having a terti ar y car bon atom , a 

Formul a (3)  For mul a (4)  

Formul a (5)  Formul a (6)  
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c ycl o alk yl group, or a co mbi nati on of an y of these  groups; T
2
 is a fluoroalkyl ene group, a 

c ycl o alk ylen e group, or a  combi nati on of these groups; and each of n4, n5, and n6 is  an 

int eger of 0 to 4);  

 as an eighth aspe ct, t he compos it ion for formi ng a  passi vati on film  according to t he 

sixt h aspect, i n which, in Formul a (3), R
1
 is a group containing at l east a c yano group, 5  

and n1 is  an int eger of 1 t o 4;  

 as a ninth aspect, t he compos it ion for formi ng a passi vati on film  according to t he 

six th aspect, i n which, in Formul a (4), L
2
 is a sulfon yl group or a ca rbon yl group ;  

 as a tenth aspect, t he compos it ion for formi ng a passi vati on film according t o an y 

one of the first aspect t o the ninth aspect, further c omprisi ng :  a pol ym er co ntaining a uni t  10  

structure of Formul a (7):  

 

( where  L
3
 is Fo rmula (3) or Formul a (4):  

 

( where  e ach of R
1
, R

2
, and R

3
 is a C 1 - 10  alk yl grou p, a C 1 - 4  fluoroalk yl grou p, a h ydrox y 15  

group, an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro group, an 

ac yl group, an ac ylox y gr oup, a carbox y group, a group having a terti ar y car bon atom , a 

c ycl o alk yl group, or a co mbi nati on of an y of these  groups; L
2
 is a sulfon yl group, a 

carbon yl group, an ester group, an ami d o  group, a  sul fin yl group, or a sul fo nami de group; 

and each of n1, n2, and n 3 is an int eger o f 0 to 4), T
3
 is an alk ylene group, a  sul fon yl 20  

group, a c arbon yl group, a C 6 - 30  ar ylen e group opti onall y having  a subst it uent, or a 

combi nati on of an y o f these groups);  

 as a eleven th aspect, t he compos it ion for formi ng a passi vati on film  according to 

an y one of the first aspec t t o the ten th aspect,  in which the ar ylen e group is a  phen ylen e 

group , a  naphth ylene gro up , or an  anthr ylene group ;  25  

Formul a (7)  

Formul a (3)  Formul a (4)  
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 as a twelfth aspect, t he c ompos it ion for formi ng a  passi vati on film  according to t he 

tenth aspect or the eleven th as pect, i n which T
3
 is a group of Formul a (8):  

 

( where e ach of R
7
 and R

8
 is a C 1 - 10  alk yl group, a C 1 - 4  fluoroalk yl group, a h ydrox y group, 

an all yl group, an all ylox y group, an ami no group, a c ya no g roup, a nit ro gr oup, an ac yl 5  

group, an a c ylox y group,  a carbox y group, a grou p having a terti ar y c arbo n atom , a 

c ycl o alk yl group, or a co mbi nati on of  an y of  these  groups;  each of n7 and n8 is  an int eger 

of 0 to 4;  and T
4
 is an alkyl ene group, a sul fon yl gr oup, a carbon yl group, a  C 6 - 30  ar ylene 

group opti onall y havin g  a subst it uent, or a combinati on of an y of these gro ups);  

 as a thirteenth aspect, t he compos it ion for formi ng a passi vati on film  according to 10  

an y one of the six th aspect t o  the eleventh aspect,  in which the group having a terti ar y 

carbon atom  is a terti ar y but yl group;  

 as a fourteenth aspect, t h e compos it ion for formi ng a passi vati on film  acco rding to 

an y one of the first aspec t t o the twelfth aspect, i n which weight - av era ge m olecular 

weight of  the pol yme r is from 500 t o 5,000,000;  15  

 as a fif teenth aspect, t he compos it ion for formi ng a passi vati on film  according to 

an y one of the first aspec t t o the fourteen th aspect,  further comprisi ng :  a solvent ;  

 as a six teenth aspect, a passi vati on film  obtai ned b y appl yin g the compos it ion for 

formi ng a passi vati on film  as described in  an y on e of the first aspect t o the fifteenth 

aspect t o a subst rate, and baking the substrate;  20  

 as a seventeenth aspect, t he passi vati on film  according to t he sixt eenth aspect, i n 

which the passi vati on film is us ed as a fil m protecti ng an IC  circuit  formed on a wafer; 

and  

 as an eighte enth aspect, t he passi vati on film  according to t he sixt eenth aspect,  i n  

which the passi vati on film is us ed as a fil m protecti ng an electrode formed on a rear 25  

surface of a waf er.  

Formul a (8)  
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Effects of the Inventi on  

 [ 0009 ]  Accordin g to t he present i nventi on, the use of  the above - described 

compos it ion including  a pol ym er havin g a pol yeth er structure, such as a pol ye the r ether 

ketone, a pol yether ether sulfone, an d a pol yether ether ar ylene as a compo sit ion for 5  

formi ng a passi vati on film ,  all ows  an insu lating fil m having good ele ctric insulation, 

heat - tol era n ce, sol vent - to lerance, and a dr y etch ba ck propert y t o  be fo rmed.  

 

MODES FOR C ARRY ING OUT THE INV ENT ION  

 10  

 [ 0 010 ]  A compos ition for formi ng a passi vati on film  of the present i nventi on 

includes  a pol ym er conta ini ng a unit  structure of Formula ( i )  where  the pol ymer has at 

least one of a group having a structure of Formul a  (2 - A), a group havin g a structure of 

Formul a (2 - B ), or a grou p having both of the structures, at  the end, i n the side chain, or i n 

the main chain of the polym er.  15  

 The  compos it ion for formi ng a passi vati on film  of the present i nventi on includes :  a 

pol ym er containing a unit  structure of Formul a ( i )  w here  the pol yme r has at  least one of a 

group havin g a structure of Formul a (2 - A), a group having a structure of F ormul a (2 - B), 

or a group having both of  the structures, at  the end, i n the side chain, or i n the main chain 

of the pol ym er ;  and a sol vent, and ma y furthe r include  an addit ional resin, a stabil iz er, a 20  

colorant, a surfactant and  the like as opt ional components.  

 [ 0011 ]  A compos ition  for formi ng a passi vati on film  of the present i nventi on 

includes  a pol ym er conta ini ng a unit  structure of Formula ( 1 )  where  the pol ym er has at 

least one of a group having a structure of Formul a  (2 - A), a group havin g a structure of 

Formul a (2 - B ), or a grou p having both of the structures, at  the end, i n the side chain, or i n 25  

the main chain of the polym er.  

 The  compos it ion  for formi ng a passi vati on film  of above  includes:  a pol ymer 

containing a unit  structure of Formul a ( 1 )  whe re  t he pol ym er has at least o ne of a group 

having a structure of For mul a (2 - A), a group having a structure of Formul a  (2 - B), or a 
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group havin g both of  the structures, at  the end, i n the side chain, or i n the main chain of 

the pol ym er ;  and a sol ve nt, and ma y further inclu de  an addit ional resin, a stabili z er, a 

colorant, a surfactant and  the like as opt ional components.  

 [ 0012 ]  As described later, in a po l ym er used for the pr ese nt i nventi on, a h ydrox y 

group or  an ami no group contained in t he pol yme r ( at  the end, or i n the side chain) is 5  

converted to an organic group containing a mul ti ple bond consi sti ng of a gr oup having a 

structure of Formul a (2 - A), a gro up having a stru cture of Formul a (2 - B), o r a group 

having both of the structures, and a pol ymer h aving a conv ersion rate of 1 00% can be 

used.  However, consi dering an electrical prope r t y, sol ubil it y to a solvent, adhesiveness 

and the like, the conversion r ate can be withi n a ra nge of, fo r ex ampl e, 30% to 99%, 60% 10  

to 99%, or 70% to 95%.  

 [ 0013 ]  The sol id content of a compos it ion for formi ng a passi vati on film  of the 

present i nventi on is within a ran ge of 0.1% to 80%  b y mass, and pref erabl y 1% to 60% 

b y mass.   The  soli d content is  a percenta ge of a re sidual after removi ng a s olvent from 

the compos it ion for forming a passi vati on film .   A percenta ge of a pol ym er containing a 15  

unit  structure of Formul a (1) in t he sol id content can be 30% to 100% b y m ass, and 

prefe r abl y 50% to 100% b y mass.  

 [ 0014 ]  A pol ymer used for the p resent i nventi on is preferabl y a thermosett ing 

resin .  

 [ 0015 ]  The  structure of Formul a  (2 - A) is a carbon - carbon  tripl e bond, and the 20  

structure of Formul a (2 - B) is a carbon - carbon do uble bond.  At  t he end, or i n the side 

chain of a pol ymer, these  structures ex ist as the structures of Formul ae belo w, 

respecti vel y,  

 

and i n the main chain of a pol ymer , these structur es ex ist  as a structure of Formul a (2 - A) 25  

and a structure of Formul a (2 - B ), respecti vel y.  

 S uch carbon - ca rbon tripl e bond s are  consi dered to  be  dim eriz ed or trim erized with 

heati ng (for ex ampl e, at 400 ° C  or above) to form a sequenti al unsatu rated bond (for 

ex ampl e, a diene structure) or an aromati c rin g str ucture, and whereb y pol ymer mol ecules 



  

10  

  

are  cross - li nked with eac h other .  

 S uch  carbon - ca rbon double bond s  are  also  consi dered  to be  dim eriz ed with heati ng 

to form a cross - li nked st ructure  b y  c ycli z ati on .  

 [ 0016 ]  The weight - avera ge mol ecular wei ght of the  pol ymer used for the present 

invention  is withi n a range of 500 to 5,000,000, preferabl y 1,000 to 1,000,000, and 5  

prefer abl y 1,000 to 100,000.  

 [ 0017 ]  In Formul a  (i), T
0
 is a sulfon yl group, a  fluoroalk ylene group, a 

c ycl o alk ylen e group, or a n ar ylen e group having a subst it uent, or is a combinati on of an 

ar yl ene group opti onall y having  a subst it uent and a fluoroalk ylen e group or  a 

c ycl o alk ylen e group.  10  

 In Formul a (1), L
1
 is an a r ylen e group opt ionall y h aving  a subst it uent, or is a 

combi nati on of an ar ylen e group opti onall y havin g  a subst it uent and a sul fon yl group or a 

carbon yl group; and T
1
 is a fluoroalk ylene group, a c ycl o alk yl ene group, or  an ar yl ene 

group ha vin g  a subst it uent, or is a combi nati on of an ar yl ene group opti onall y h aving  a 

subst it uent and a fluoroalk ylene group or a c ycl o al k ylene group.  15  

 [ 0018 ]  Ex ampl es of an ar yl ene group having a subst it uent  include an ar yl ene 

group  havin g a subst it uent that will  be described later.  

 A combi na ti on of an ar yl ene group opti onall y h aving  a subst it uent and a 

fluoroalk ylene group or a  c ycl o alk ylene group means a combi nati on of a subst it uted or 

unsubst it uted ar ylene gro up and a fluoroalk ylene group, or a combi nati on of a subst it uted 20  

or unsubst it uted ar ylene group and a c ycl o alk yl en e group.  

 Ex ampl es of an ar yl ene group include a phen ylen e  group, a naphth yl group, and an 

anthr yl group.  Of these , a phen ylen e group and  a naphth yl group can pr e ferabl y be 

used.  

 E x ampl e s  of the fluoroalk ylene group includ e  C 1 - 10  fluoroalk ylene group s .  T he 25  

fluoroalk ylene group usa ble  include s  a group com pletel y fluorinated (per fluorinated), an d  

an alk ylene group partially fluorinated (monofluorinated, difluorinated and the like).   

S pecific ex ampl es thereof include a fluoro meth yle ne group, a fluoroeth ylen e group, a 

fluoro - n - prop ylen e group , a fluoroisoprop yl ene gr oup, a fluoropropane - 2,2 - di yl group, a 
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fluoro - n - but ylene group, a fluoroisobut ylen e grou p, a fluoro - s - but ylene gro up, and a 

fluoro - t - but yl ene group.   Among them, C 1 - 4  fluoroalk ylene group s  such as  a 

perfluoropropane - 2,2 - di yl group are  p refe rable.  

 Ex ampl es of a c ycl o alk yl ene group include C 3 - 30 cyc l o alk ylene groups, suc h as a 

c ycloprop ylen e group, a c yclobut ylene group, a c yc lohex ylene group, a 5  

1 - meth yl - c yclopent ylen e group, a 2 - meth yl - c yclop ent ylene group, a 

3 - meth yl - c yclopent ylene group, a 1 - eth yl - c yc lobut yl ene group, a 2 - eth yl - c yclobut yl ene 

group, a 3 - eth yl - c yc lobut yl ene group, a 1,2 - dim et h yl - c yclobut yl ene group,  a 

1,3 - dim eth yl - c yclobut yle ne group, a 2,2 - dim eth yl - c yclobut ylene group, a 

2,3 - dim eth yl - c yclobut yle ne group, a 2,4 - dim eth yl - c yclobut ylene group, a 10  

3,3 - dim eth yl - c yclobut yle ne group, a 1 - n - prop yl - c yc loprop ylene group, a 

2 - n - prop yl - c ycloprop yl e ne group, a 1 - i - p rop yl - c ycloprop ylene group, a 

2 - i - prop yl - c yclop rop y len e group, a 1,2,2 - trimeth yl - c ycloprop yl ene group, a  

1,2,3 - trimeth yl - c yclopro p ylene group, a 2,2,3 - tri meth yl - c ycloprop ylene group, a 

1 - eth yl - 2 - meth yl - c yclopr op ylene group, a 2 - eth yl - 1 - meth yl - c ycloprop ylene  group, a 15  

2 - eth yl - 2 - meth yl - c yclopr op ylene group, a nd a 2 - et h yl - 3 - meth yl - c ycloprop ylene group.   

A divalent  organic  group derived from adamantan  or  norbornene  can also be used.  

 [ 0019 ]  In the pol ym er containing a unit  structure of Form ula (1) ,  which is used 

for the present i nventi on, the above - ex plained fun cti onal groups can be use d alone or in 

combi nati on  of plural t yp es  for each of L
1
 and T

1
.  20  

 [ 0020 ]  The pol ymer used for the  present i nventi on can be used as a homopol yme r 

having one t yp e of unit  structure, or can b e used as  a copol ymer h aving two or more 

t y pes of unit s tructure s .  

 [ 0021 ]  The present i nventi on can include  a pol ym er cont aini ng a unit  structure of 

Formul a (1)  wher e  L
1
 is a group of Formul a (3) a nd/or Formul a (4).  25  

 S pecificall y , a compos it ion for formi ng a passi vat ion fil m of the present i nventi on 

can  comprise a pol yme r containing a unit  structure of Formul a (1)  whe re  L
1
 is a group of 

Formul a (3) ,  a unit  structure of Formul a (1)  wh ere  L
1
 is a group of Fo rmula (4) ,  or a 

combi nati on of these unit structures.  
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 [ 0022 ]  In Formul ae (3) and (4), each of  R
1
, R

2
, and R

3
 is a C 1 - 10  alk yl group, a 

C 1 - 4  fluoroalk yl group, a h ydrox y group, an all yl group, an all ylox y group, an ami no 

group, a c ya no group, a n it ro group, an ac yl group,  an ac ylox y group, a carb ox y group, a 

group havin g a terti ar y c arbon atom , a c yc l o alk yl group, or a combi nati on of an y of thes e 

groups; L
2
 is a sulfon yl group, a carbon yl group, a n ester group, an ami d o  group, a 5  

sulfin yl group, or a sul fo nami de group; and ea ch of n1, n2, and n3 is  an integer of 0 to 4.  

 [ 0023 ]  Ex ampl es of the C 1 - 10  alkyl  group include a meth yl group, an eth yl group, 

an n - prop yl group, an i - p rop yl group, an n - but yl group, an i - but yl group, a n s - but yl group, 

a t - but yl group, an n - pent yl  group, a 1 - meth yl - n - b ut yl group, a 2 - meth yl - n - but yl group, a 

3 - meth yl - n - but yl group , a 1,1 - dim eth yl - n - prop yl group, a 1,2 - dim eth yl - n - prop yl group, a 10  

2,2 - dim eth yl - n - prop yl gr oup, a 1 - eth yl - n - prop yl group, an n - hex yl group, a  

1 - meth yl - n - pent yl group, a 2 - meth yl - n - pent yl gro up, a 3 - meth yl - n - pent yl group, a 

4 - meth yl - n - pent yl group, a 1,1 - dim eth yl - n - but yl group, a 1,2 - dim eth yl - n - b ut yl group, a 

1,3 - dim eth yl - n - but yl gro up, a 2,2 - dim eth yl - n - butyl  group, a 2,3 - dim eth yl - n - but yl group, 

a 3,3 - dim eth yl - n - but yl gr oup, a 1 - eth yl - n - but yl gr oup, a 2 - eth yl - n - but yl gr oup, a 15  

1,1,2 - trimeth yl - n - p rop yl group, a  1,2,2 - trimeth yl - n - prop yl group, a 

1 - eth yl - 1 - meth yl - n - prop yl  group, and a 1 - eth yl - 2 - meth yl - n - prop yl group.  

 [ 0024 ]  The C 1 - 4  fluoroalk yl grou p usable  include s  a group  compl etel y fluorinated 

(perfluorinated), and an a lk yl group pa rtiall y fluori nated (monoflu orinated, difluorinated 

and the like).  S pecific ex ampl es thereof include a fluorometh yl group, a f luoroeth yl 20  

group, a fluoro - n - prop yl group, a fluoroisoprop yl group, a fluoro - n - but yl group, a 

fluoroisob ut yl group, a fl uoro - s - but yl group, and a  fluoro - t - bu t yl group.  

 [ 0025 ]  Ex ampl es of the  ac yl gro up include C 2 - 10  ac yl gro ups, such as a 

meth yl carbon yl group, a n eth ylcarbon yl group, a n n - prop ylca rbon yl grou p, an 

i - prop ylca rbon yl group, a  c ycloprop ylc arbon yl gro up, an n - but yl carbon yl gr oup, an 25  

i - but yl carbon yl  group, an  s - but yl carbon yl group, a  t - but ylc arbon yl group, a 

c yclobut ylcarbon yl grou p, a 1 - meth yl - c ycloprop ylcarbon yl group, a 

2 - meth yl - c ycloprop ylca r bon yl group, an n - pent yl carbon yl group, a 

1 - meth yl - n - but yl carbon yl group, a 2 - meth yl - n - butyl ca rbon yl group , a 
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3 - meth yl - n - but yl carbon yl group, a 1,1 - dim eth yl - n - prop ylc arbon yl group, a 

1,2 - dim eth yl - n - prop yl car bon yl group, a 2,2 - dim eth yl - n - prop ylca rbon yl gro up, a 

1 - eth yl - n - prop ylc arbon yl  group, a c yclop ent ylc arb on yl group, a 

1 - meth yl - c yclobut yl carb on yl group, a 2 - meth yl - c yc lobut yl carbon yl group, a 

3 - meth yl - c yclobut yl carb on yl group, a 1,2 - dim ethyl - c ycloprop ylc arbon yl group, a 5  

2,3 - dim eth yl - c ycloprop yl carbon yl group, a 1 - eth yl - c ycloprop yl carbon yl gro up, a 

2 - eth yl - c yclop rop ylc arbo n yl group, an n - hex ylca r bon yl group, a  

1 - meth yl - n - pent ylcarbon yl  group, a 2 - meth yl - n - p ent ylca rbon yl group, a 

3 - meth yl - n - pent ylcarbon yl  group, a 4 - meth yl - n - p ent ylca rbon yl group, a 

1,1 - dim eth yl - n - but ylca rb on yl group, a 1,2 - dim ethyl - n - but yl carbon yl group , a 10  

1,3 - dim eth yl - n - but ylca rb on yl group, a 2 ,2 - dim ethyl - n - but yl carbon yl group , a 

2,3 - dim eth yl - n - but ylca rb on yl group, a 3,3 - dim ethyl - n - but yl carbon yl group , a 

1 - eth yl - n - but ylcarbon yl group, a 2 - eth yl - n - but ylc arbon yl group, and a 

1,1,2 - trimeth yl - n - p rop ylc arbon yl group.  

 [ 0026 ]  Ex ampl es of the  ac ylox y g roup include C 2 - 10  ac ylo x y groups, such as a 15  

meth yl carbon ylox y grou p , an eth yl ca rbon ylox y group , an n - prop yl c arbon ylox y group , an 

i - prop yl ca rbon ylox y gro up , a c ycloprop yl c arbon ylox y group , an n - but yl c ar bon ylox y 

group , an i - but yl carbon yl ox y group , an s - but y l c ar bon ylox y group , a t - but yl carbon ylox y 

group , a c yclobut yl ca rbon ylox y group , a 1 - meth yl - c ycloprop yl carbon ylox y group , a 

2 - meth yl - c ycloprop yl ca r bon ylox y group , an n - p e nt yl carbon ylox y group , a  20  

1 - meth yl - n - but yl carbon ylox y group , a 2 - meth yl - n - but yl carbon ylox y group ,  a 

3 - meth yl - n - but yl carbon ylox y group , a 1,1 - dim ethyl - n - prop yl ca rbon ylox y group , a 

1,2 - dim eth yl - n - prop yl car bon ylox y group , a 2,2 - di meth yl - n - prop yl carbon yl ox y group , a 

1 - eth yl - n - prop yl c arbon yl ox y group , a c yclopent yl carbon ylox y group , a 

1 - meth yl - c ycl obut yl carb on ylox y group , a 2 - methyl - c yclobut yl carbon ylox y group , a 25  

3 - meth yl - c yclobut yl carb on ylox y group , a 1,2 - dim eth yl - c ycloprop yl c arbon yl ox y group , a 

2,3 - dim eth yl - c ycloprop yl carbon ylox y group , a 1 - e th yl - c ycloprop yl carbon yl ox y group , a 

2 - eth yl - c yclop rop yl c arbo n ylox y group , an n - hex yl carbon ylox y group , a 

1 - meth yl - n - pent yl carbon yl ox y group , a 2 - meth yl - n - pent yl ca rbon ylox y gro up , a 
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3 - meth yl - n - pent yl carbon yl ox y group , a 4 - meth yl - n - pent yl ca rbon ylox y gro up , a 

1,1 - dim eth yl - n - but yl ca rb on ylox y group , a 1,2 - dim eth yl - n - but yl carbon ylox y group , a 

1,3 - dim eth yl - n - but yl ca rb on ylox y group , a 2,2 - dim eth yl - n - but yl carbon ylox y group , a 

2,3 - dim eth yl - n - but yl ca rb on ylox y group , a 3,3 - dim eth yl - n - but yl carbon ylox y group , a 

1 - eth yl - n - but yl carbon ylo x y group , a 2 - eth yl - n - but yl ca rbon ylox y g roup , an d a 5  

1,1,2 - trimeth yl - n - p rop yl c arbon ylox y group .  

 [ 0027 ]  In the pr esent i nventi on, a group havin g a terti a r y carbon atom  is a 

functi onal group having a terti ar y carbon atom .   T he functi onal group is s ubst it uted with 

a  h ydro gen atom  o n  a car bon atom  t o produce a quaternar y c arbon.   Ex ampl es of an 

organic group bonded to carbon of the tertiar y c ar bon atom  include alk yl groups, such as 10  

a meth yl group, an eth yl group, and a prop yl grou p; and ar yl groups such a s a phen yl 

group.  Among them, a meth yl group  is preferabl y used , and  a terti ar y but yl  group 

having three meth yl grou ps i s preferabl y used.  

 [ 0028 ]  Ex ampl es of a c ycl o alk yl  group include C 3 - 30  c ycl o alk yl groups, such as a 

c ycloprop yl group, a c ycl obut yl group, a c yclohex yl  group, a 1 - meth yl - c ycl opent y l group, 15  

a 2 - meth yl - c yclop ent yl group, a 3 - meth yl - c yclop e nt yl group, a 1 - eth yl - c ycl obut yl group, 

a 2 - eth yl - c yclobut yl grou p, a 3 - eth yl - c yclobut yl gr oup, a 1,2 - dim eth yl - c ycl obut yl group, 

a 1,3 - dim eth yl - c yclobut yl group, a 2,2 - dim eth yl - c yc lobut yl group, a 

2, 3 - dim eth yl - c yclobut yl group, a 2,4 - dim eth yl - c yclobut yl group, a 

3,3 - dim eth yl - c yclobut yl group, a 1 - n - p rop yl - c ycl oprop yl group, a 20  

2 - n - prop yl - c ycloprop yl group, a 1 - i - prop yl - c ycloprop yl group, a 2 - i - prop yl - c ycloprop yl 

group, a 1,2,2 - trimeth yl - c ycloprop yl gro up, a 1,2, 3 - trimeth yl - c ycloprop yl group, a 

2,2,3 - trimeth yl - c yclopro p yl group, a 1 - eth yl - 2 - m eth yl - c ycloprop yl group, a 

2 - eth yl - 1 - meth yl - c yclopr op yl group, a 2 - eth yl - 2 - meth yl - c ycloprop yl grou p, and a 

2 - eth yl - 3 - meth yl - c yclopr op yl group.   A mono valent  organic  group derive d from 25  

adamantan  or  norbornene  can also be used.  

 [ 0029 ]  Ex ampl es of the substi tuent described above inclu de a C 1 - 10  alk yl group, a 

C 1 - 4  fluoroalk yl group, a h ydrox y group, an all yl group, an all ylox y group, an ami no 

group, a c ya no group, a n it ro group, an ac yl group,  an ac ylox y group, a carb ox y group, 
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and a group having a te rtiar y carbon atom , a c ycl o alk yl group .  S pecific e x ampl es of 

these groups ar e  the sam e as respecti ve ex ampl es  described above.  

 [ 0030 ]  A structure of Formul a (3)  where  R
1
 i s a group con taining at l east a c yano 

group, and n1 is  an int eger of 1 to 4, can be used.  

 A structure of Formul a (4)  where  L
2
 is a sulfon yl group or a carbon yl group,  can be 5  

used.  

 [ 0031 ]  Wit h or without  the choice for L
1
 described above,  a pol ym er usable  for 

the present i nventi on may contain a unit  structure of Formul a (1)  wher e  T
1
 is a group of 

Formul a (5) ,  a unit  structure of Formul a (1)  wh ere  T
1
 is a group of Formul a  (6) ,  or a 

combi nati on of these unit structures.  10  

 S pecificall y , a pol ymer u sable  ma y co ntain a unit  structure of Formul a (1)  where  L
1
 

is a group of Formul a (3 ) ,  a unit  structure of Formul a (1)  where  L
1
 is a grou p of Formul a 

(4) ,  a unit  structure of Fo rmula (1)  where  T
1
 is a group of Formul a (5) ,  a un it  structure of 

Formul a (1)  wher e  T
1
 is a group of Formul a (6) ,  a  unit  structure of Formul a (1)  wher e  L

1
 

is a group of Formul a (3 )  and T
1
 is a group of For mul a (5) ,  a unit  structure of Formul a (1)  15  

where  L
1
 is a group of Fo rmula (3) and T

1
 is a gro up of Formul a (6) ,  a unit  structure of 

Formul a (1)  wher e  L
1
 is a group of Formul a (4) a nd T

1
 is a group of Formul a (5) ,  a unit  

structure of Formul a (1)  where  L
1
 is a group of Fo rmula (4) and T

1
 is a gro up of Formul a 

(6) ,  or a combi nati on of an y of these unit  structure s.  

 [ 0032 ]  In  F ormul ae  (5) and (6) , eac h of R
4
, R

5
, and R

6
 is a C 1 - 10  alk yl group, a 20  

C 1 - 4  fluoroalk yl group, a h ydrox y group, an all yl group, an all ylox y group, an ami no 

group, a c ya no group, a n it ro group, an ac yl group,  an ac ylox y group, a carb ox y group, a 

group havin g a terti ar y c arbon atom ,  a c yc l o alk yl group, or a combi nati on of  an y of  thes e 

groups;  and ea ch of n4, n5, and n6 is  an int eger of 0 to 4 .  T
2
 is a fluoroalkyl ene group, a 

c ycl o alk ylen e group, or a  combi nati on of these groups .  25  

 [ 0033 ]  Ex ampl es of a C 1 - 1 0  alk yl group, a C 1 - 4  fluoro alk yl  group, an a c yl group, 

an ac ylox y group, a group having a terti ar y c arbo n atom , and a c ycl o alk yl group ar e the 

same as respecti ve ex ampl es described above.  

 Ex ampl es of a fluoroalk ylene group and a c ycl o al k ylene group a re the sam e as 
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respecti ve ex ampl es described above, and these ca n be used alone, or can b e used in 

combi nati on.  

 [ 0034 ]  A copol yme r containing a unit  structure of Formul a (1) and a unit  structure 

of Formul a (7) can b e used for the present i nventi on.  

 [ 0035 ]  In Formul a (7), L
3
 is a gr oup of Formul a (3) or Fo rmula (4), and T

3
 is an 5  

alk ylene group, a sul fon yl group, a ca rbon yl group , a C 6 - 3 0  ar ylene group opti onall y 

having  a subst it uent, or a combi nati on of  an y o f  these groups.   Ex ampl es of the  ar yl ene 

group and the  alk ylene gr oup are the sa me as respe cti ve ex ampl es described above.  

 In Formul a (7), a  subst it uted  or unsubst it uted phenyl ene group or a  naphth ylene 

group c an be used as an a r ylen e group .   In Formu la (7), ex ampl es of the  alk ylene group 10  

include C 1 - 10  alk ylen e gr oups, such as a meth yl en e group, an eth ylen e grou p, a prop ylene 

group, an isop rop yl ene group, a propane - 2,2 - di yl group, a but yl ene group, an isob ut ylen e 

group, a but yl ene group, and a but ylene group.   Among them, C 1 - 4 alk yle ne group s  such 

as a propane - 2,2 - di yl gro up are  pref e rable.  

 [ 0036 ]  In Formul a (7),  a group  of Formul a (8) can be use d as T
3
.  In Formul a ( 8 ),  15  

each of R
7
 and R

8
 is a C 1 - 1 0  alk yl group, a C 1 - 4  fluoroalk yl group, a h ydrox y group, an 

all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro group , an ac yl 

group, an a c ylox y group,  a carbox y group, a grou p having a terti ar y c arbo n atom , a 

c ycl o alk yl group, or a co mbi nati on of  an y of  these  groups;  each of n7 and n8 is  an int eger 

of 0 to 4;  and T
4
 is an alkyl ene group, a sul fon yl group, a carbon yl group , a  C 6 - 30  ar ylene 20  

group opti onall y havin g  a subst it uent, or a combinati on of an y of these gro ups .   

Ex ampl es of the  alk yl gr oup, the  C 1 - 4  fluoroalk yl group, the  ac yl group, th e  ac ylox y 

group, the  group having a terti ar y carbon atom , the  c ycl o alk yl group, t h e  al k ylene group, 

and the  ar yl ene group ar e  the same as respecti ve e x ampl es described above.  

 [ 0037 ]  Ex ampl es of the  unit  structure contained in a pol ymer used for the present 25  

invention i nclude the unit structures of Formul ae ( 1 - 1) to (1 - 45) .  
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 [ 0038 ]  In a step fo r s ynthesiz ing a pol ym er containin g a u nit  structure of Formul a 

(i) or a unit  structure of Fo rmula (1), a h ydrox y gr oup can be int roduced at  the end, or  a 

functi onal group having a h ydrox y group c an be int roduced i n the side chain.  

 W hen the h ydrox y group  is reacted wit h a monohalogenated alk yne (for ex ampl e, 

halogen is fluorine, chlor ine, bromi ne , and iodi ne) or a monohalogenated alkene (for 5  

ex ampl e, halogen is fluorine, chlorine, bromine, and iodi ne), a carbon - ca rb on tripl e bond 

(alk yne ) or a c arbon - c arb on double bond (alkene) is formed at  an end or  i n  a side chain 

b y a deh ydroh alogenati on reacti on.  

 W hen a pol yme r having a h ydrox y group at  the en d or  i n  the side chain t hereof is 

reacted wit h a dihalogena ted alk yne ( for ex ampl e, halogen is fluorine, chlor ine, bromi ne, 10  

and iodi ne) or a dihaloge nated alkene (for ex ample, halogen is fluorine, chl orin e, 

bromi ne, and iodi ne), a carbon - ca rbon tripl e bond (alk yne ) or a c arbon - c arb on double 

bond (alkene) is formed i n the main chain of the molecule b y a d eh yd rohalo gen ati on 

reacti on.  

 Further, when an ami no group is contained in a pol ym er ( at  an end or  i n  a side 15  

chain), the above - mentioned mult ipl e bond s  are  formed also b y sim il ar reac ti on s .  

 [ 0039 ]  A compos ition for formi ng a passi vati on film  of the present i nventi on can 

be diss olved in an organic solvent t o make a coati ng li quid for spi n - coati ng.  S uch a 

co ati ng li quid  can be use d for spi n - coati ng  when t he  pol ym er is dis solved in the  organic 

solvent, and the solution has a  viscosit y withi n a r ange from 0.001 P a �s to 5,000 P a �s .  20  

 The organic solvent i s not  particularl y li mi ted, as long as it  can be used in ot her 

steps for semiconductors; organic solvents prefera bl y used are k etones, such as 

c ycloh ex anone, meth yl i s oam yl ketone, and 2 - hept anone; pol yh yd ric alcoho ls and 

derivati ves thereof, such as eth ylene gl ycol, eth yl e ne gl ycol m onoacetate, d ieth yl ene 

gl ycol,  dieth ylene gl ycol monoacetate, prop yl ene gl ycol, prop yl ene gl yc ol m onoacetate, 25  

and diprop ylene gl ycol, or monom eth yl ethe r, monoeth yl ether, monoprop yl  ether, 

monobut yl ether, or mon ophen yl ether of diprop yl ene gl ycol m onoac etate; c ycli c ethers, 

such as d iox ane; and esters, such as meth yl l a ctate , eth yl l actate, meth yl ace tate, eth yl 

acetate, but yl acetate, me th yl p yruv ate, eth yl p yru vate, methox ypropioni c a cid m eth yl 
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ester, and ethox ypropioni c acid eth yl ester.  Thes e can be used alone, or t wo or more of 

them can be used in combination.  

 [ 0040 ]  C onventi onall y used mi scibl e addit ives, such as a surfactant for im proving 

coati ng per formance, an addit ional resin, a stabiliz er, and a colorant, can f urther be added 

to a compos it ion for formi ng a passi vati on film  according to t he embodi ments of the 5  

present i nventi on, as long as these addit ives do not affect essenti al properti es of the 

present i nventi on.  

 [ 0041 ]  Ex ampl es of the surfactant include nonioni c surfactants i ncludi ng 

pol yox yeth ylen e alk yl ethers, such as p ol yox yeth yl ene laur yl ether, pol yox yeth ylene 

stear yl ethe r, pol yox yeth yl ene cet yl ether, and polyox yeth yl ene ole yl ether;  10  

pol yox yeth ylen e alk yl ar ylethers, such as pol yox ye th yl ene oct yl phenol ethe r and 

pol yox yeth ylen e non yl p henol ether; pol yox yeth ylene - po l yox yprop ylene b lock 

copol ymers; s orbit an fatt y a cid esters, such as sorbit an monol aurate, sorbitan 

monopalmi tate, sorbitan monost earate, sorbit an monool eate, sorbit an triol eate, and 

sorbitan trist earate; and pol yox yeth ylen e sorbitan fatt y acid esters, suc h as 15  

pol yox yeth ylen e sorbitan monolaurate, pol yox yeth yl ene sorbitan monopalm it ate, 

pol yox yeth ylen e sorbitan monost earate, pol yox yet h ylene sorbitan triol eate, and 

pol yox yeth ylen e sorbitan trist earate; fluorine surfa ctants i ncludi ng Eftop (re gist ered 

tradema rk) E F301, EF30 3, and EF352 (manufactu red b y J EMC O Co., Ltd. ) , MEGAFAC 

(re gist ered tradema rk) F1 71, F173, and R3 0 (manufactured b y D IC  C orpora ti on ), Fluorad 20  

FC 430 and FC 431 (manufactured b y S umi tom o 3M Lim it ed), and AsahiGuard 

(re gist ered tradema rk) AG710,  S URF LON (r e gist ered tradema rk) S - 382, S C 101, SC 102, 

S C 103, S C 104, S C 105, and S C 106 (manufactured b y As ahi Glass C o., Ltd. ); and 

organosi lox ane pol ymer KP341(manufactured b y S hin - Etsu C hemi cal C o., Ltd.).  These 

surfactants can  be add ed  alone, or two or mo re surfactants can  be add ed  in combination.  25  

The mi xing  amount  of the  surfactant is , for ex ampl e, 0.0 1% to 10 % b y mas s of the whole  

soli d content.  

 [ 0042 ]  Additi on pol ymeriz ati on pol ym ers or condensatio n pol yme riz ati on 

pol ym ers, such as pol yes ter s , pol yst y r ene s , pol yi mi de s , acr yli c pol ym er s , methacr yli c 
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pol ym er s , pol yvin yl ethe r s , phenol novol ac s , naphthol  novolac s , pol yether s , pol yami de s , 

and pol yca rbonate s  can b e used as the addit ional resin (pol ym er).  Amon g them, 

pol ym ers having an arom ati c ring structu re such as  a benz ene ring, a n aphthalene ring, an 

anthracene ring, a triaz ine ring, a quinol ine ring, a nd a quinox ali ne ring are prefer abl y 

used.  5  

 Ex ampl es of the additional resin (pol ymer) includ e an addit ion pol yme riz ati on 

pol ym er havin g an addit ion pol y me riz ati on monomer, such as benz yl acr yl ate, benz yl 

methacr yl ate, phen yl acr yl ate, naphth yl acr ylate, anthr yl m ethacr ylate, anthr ylm eth yl 

methacr yl ate, st yr ene, h ydrox y st yr ene, benz ylvi n yl  ether, and N - phen yl m aleimi de, as a 

structural uni t t hereof; and a  condensation pol ym e riz ati on polym er such as phenol 10  

novolac and naphthol  novolac.  

 [ 0043 ]  A pol ymer not havin g an y aromati c rin g structures  can also be used as the 

addit ional resin (pol ymer ) .  E x ampl e s  of such a pol ym er include addit ion 

pol ym eriz ati on pol y mer s  containing onl y an addit ion pol yme riz ati on monomer not 

having an y aromati c rin g st ructures as a structural uni t t hereof, such as alk yl acr yl ate s , 15  

alk yl m ethacr ylate s , vin yl ether, alk ylvi n yl ethe r s , acr yloni trile, maleim ide, N - alk yl 

maleim i de s , and ma leic acid anh ydride.  

 [ 0044 ]  In the use of an addit ion pol ym eriz ati on pol ymer as an addit ional resin 

(pol ymer), the pol ym er ma y be a homopol ym er o r a copol ymer.   Additi on 

pol ym eriz ati on monom ers are used for manufa ctur ing an addit ion pol ym eri z ati on 20  

pol ym er .   Ex ampl es of the addit ion pol ymeriz ati on monom er include acr yli c acid,  

methacr yli c acid,  acr yli c acid ester compound s , methacr yli c acid ester compound s , 

acr ylamide compound s , methacr yl ami de compound s , vin yl compound s , styr en e 

compound s , maleim ide compoun d s , maleic acid anh ydride, and a cr yloni trile.  

 [ 0045 ]  Ex ampl es of acr yli c acid ester compound s  include meth yl acr ylate, eth yl 25  

acr ylate, normal hex yl ac r ylate, isop rop yl acr ylate,  c yclohex yl a cr ylate, ben z yl a cr yl ate, 

phen yl ac r yl ate, anthr ylm eth yl acr ylat e , 2 - h yd rox yeth yl acr ylat e, 

3 - chloro - 2 - h yd rox yp rop yl acr yl ate, 2 - h yd rox yp rop yl  acr ylat e, 2,2,2 - trifluoroeth yl 

acr ylate, 2,2,2 - trichloroet h yl acr ylate, 2 - bromoethyl  acr ylat e, 4 - h yd rox ybut yl  acr ylat e, 
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2 - methox yeth yl acr ylate, tetrah ydro furfur yl ac r yl ate, 2 - m e th yl - 2 - adamant yl acr ylate, 

5 - acr ylo ylox y - 6 - h yd rox ynorbornene - 2 - c arbox yli c - 6 - lactone, 3 - ac r ylox ypro p yl 

triethox ysil ane, and gl yci d yl acr ylate.  

 [ 0046 ]  Ex ampl es of methacr yli c acid ester compound s  include meth yl 

methacr yl ate, eth yl m eth acr ylate, normal hex yl  methacr ylate, isop rop yl m e thacr yl ate, 5  

c ycloh ex yl m ethac r yl ate,  benz yl m ethac r yl ate, ph en yl m ethac r yl ate, anthr ylm eth yl 

methacr yl ate, 2 - h ydrox yeth yl m ethacr ylate, 2 - h yd rox yprop yl m ethacr ylate,  

2,2,2 - trifluoroeth yl m eth acr ylate, 2,2,2 - trichloroet h yl m ethacr ylate, 2 - brom oeth yl 

methacr yl ate, 4 - h ydrox ybut yl m etha cr ylate, 2 - me thox yeth yl m ethac r yl ate, 

tetrah ydro furfur yl m etha cr yl ate, 2 - meth yl - 2 - adam ant yl m ethacr ylate, 10  

5 - methacr ylo ylox y - 6 - h ydrox ynorbornen e - 2 - c arb ox yli c - 6 - lactone, 3 - meth acr ylox yp rop yl 

triethox ysil a ne, gl ycid yl m ethacr yl ate , 2 - phen ylet h yl m ethacr ylate, h ydrox yp hen yl 

methacr yl ate, and bromophen yl m ethacr ylate.  

 [ 0047 ]  Ex ampl es of acr yl ami de compound s  include acr yl ami de, N - meth yl 

acr ylamide, N - eth yl acr yl ami de, N - benz yl acr ylam ide, N - phen yl a cr ylamide ,  15  

N , N - dim eth yl acr ylamid e, and N - anthr yl acr ylam ide.  

 [ 0048 ]  Ex ampl es of methacr yl a mi de compound s  include methacr yl ami de, 

N - meth yl m ethacr ylamid e, N - eth yl m etha cr yl ami de, N - benz yl m ethacr ylam ide, N - phen yl 

methacr yl ami de, N , N - dim eth yl m etha cr ylamide, and N - a nthr yl acr ylamid e.  

 [ 0049 ]  Ex ampl es of vinyl comp ound s  include vin ylalcoh ol, 2 - h ydrox yeth yl vi n yl 20  

ether, meth yl vi n yl ethe r, eth yl vi n yl ether, b enz yl vin yl ether, vin yl a ceti c a cid, 

vin ylt rimethox ysil ane, 2 - chloroeth yl vi n yl ether, 2 - methox yeth yl vi n yl et he r, vin yl 

naphthalene, and vin yl a nthracene.  

 [ 0050 ]  Ex ampl es of st yrene compound s  include st yren e,  hyd rox yst yr ene,  

chlorost yrene,  bromos t yr ene,  methox yst yrene,  c ya nost yrene,  and  acet ylst yr ene .  25  

 [ 0051 ]  Ex ampl es of maleimide compound s  include maleimi de, 

N - meth ylm aleimi de, N - p hen ylm aleimi de, N - c yclo hex ylm aleimi de, N - benz yl  maleim ide, 

and N - h yd rox yeth ylm ale im ide.  

 [ 0052 ]  W hen an addit ional resin (pol ym er) is us ed in a co mpos it ion for formi ng a 
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passi vati on film  of the present i nventi on, the weight - avera ge mol e cula r wei ght of the 

addit ional resin is, for ex ampl e, 1,000 to 1,000,000, or 3,000 to 300,000; and for ex ampl e, 

5,000 to 200,000, or 10,000 to 100,000.  

 W hen an addit ional resin (pol ym er) is contained i n a compos it ion for forming a 

passi vati on film  of the present i nventi on, a content thereof is, for ex ampl e, 0% to 40% b y 5  

mass, or 0% to 20% b y mass, or 1% to 19% b y mass of a sol id content.  

 [ 0053 ]  In the pr esent i nventi on, the thi ckness of a passi vati on film  that  is 

prepared b y spi n - coati n g a subst rate with a compos it ion for formi ng a passi vati on film  b y 

using a device such as a spi n coater, ma y pr efe rabl y be  ����ȝP�RU�PRUH and  ����ȝP�RU�

less.   W hen the thickness i s ex cessi vel y  small , concavit y and convex it y of the surface 10  

cannot be foll owed, and thus  a void ma y b e forme d in t he fil m.  In contras t , when the 

thi ckness i s ex cessi vel y l arge , an adh esive la ye r m a y be cra cked.  Acco rdingl y, a 

WKLFNQHVV�IURP���ȝP�WR����ȝP�LV�SUHIHUDEOH� 

 [ 0054 ]  After the substrate is coated, baking ma y be condu cted at a temperature 

withi n a range of about 100 ° C  to about  350 ° C , about  100 ° C  to about  300 ° C , or about  15  

100 ° C  to about  250 ° C , for about  0.5 mi nute to about  180 mi nutes, about  0.5 mi nute to 

about  40  mi nutes, or about  0.5 mi nute to about  5 mi nutes.  

 [ 0055 ]  A passi vati on film  thu s obtained is also included in the scope of the 

present i nventi on.  

 A passi vati on film  of the present i nventi on can be suit abl y used as a fil m protecti ng 20  

an IC  cir cuit  formed on a wafer, or a film p rotecti ng an ele ctrode formed on the  rear 

surface of a waf er.  

 [ 0056 ]  Hereinafte r, the present i nventi on will  be ex plained more specificall y  

accordin g to t he ex ampl es and the comparati ve  ex ampl es; however, the pre sent i nventi on 

is not  lim it ed there to.  25  

 

Ex ampl es  

 [ 0057 ]  GPC  anal ys es of macrom olecular compound s obt ained in the s ynthesis 

ex ampl es described below were conduct ed with t he foll owing device unde r the foll owing  
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measuring condit ion s .  

 Device: All - i n - one high - speed GPC  s ystem, H LC - 8220GPC , manufactured b y 

Tosoh C orporati on  

 C olum n: KF - G, KF804 L  

 C olum n tempe rature: 40 ° C  5  

 S olvent: THF  

 Flux : 1.0 mL/m inut e  

 Standard sampl e: pol yst yrene  

 Detector: R I  

 [ 0058 ]  S ynthesis Ex ampl e 1  10  

 In a thr ee - ne ck flask equi pped with a  sti rre r , a thermom eter, and a Dimroth 

FRQGHQVHU�������J�RI����¶- difluorobenz ophenone, 9.16 g of 

2 ,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 8.66  g of 

1,3 - bis[ 2 - (4 - h ydrox yphe n yl) - 2 - prop yl] benz ene were diss olved in 81.27 g of 

1 - meth yl - 2 - p yrroli dinone .  20.73 g of potassium  carbonate w as then adde d, the air in t he 15  

s ystem was replac ed with a ni trogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.   After the reacti on was com pleted, the s ystem w as co oled until  the 

temperature bec a me 80 qC , and then 50.56 g of proparg yl bromi de diss olved in 39.73 g of 

1 - meth yl - 2 - p yrroli dinone , and 20.73 g of potassium  carbonate w er e  added.   The mi xture 

was s ti rred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group that are 20  

at  the end of a pol ymer.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng  a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 2N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli dinone  were  m i x ed with a rati o of 1 : 9 ,  was added to t he fil trate until  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the solut ion.   T he 25  

obtained sol uti on was dropped int o a mix ed sol ution, in which water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.   After the dropping was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then was hed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 
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methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of F ormul a (1 - 16)) showed that the weight aver a ge mol ecular w eight of the 

compound was 14,700 i n terms of pol yst yren e, an d the rate of a re acti on fr om a phenol 

group and an ami no grou p ex isted at  the end to an organic group containing a tripl e bond 5  

was 86%.  

 [ 0059 ]  S ynthesis Ex ampl e 2  

 In a thr ee - ne ck flask equi pped with a sti rrer , a thermom eter, and a Dimroth 

FRQGHQVHU��������J�RI����¶- dichlorodiphen ylsul fone and 67.25 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane were  diss olved in 753.46 g of 10  

1 - meth yl - 2 - p yrr oli done .  28.88 g of potassium  carbonate was  then  added, t he air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

190 qC  for 20 hours.  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done  wer e  mix ed with a 15  

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 

reprecipi tated.   After th e dropping was complete d, the mix ture was fil trated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 20  

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 

for 20 hours under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 25  

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 

solut ion  unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 

solut ion.   The obtained sol uti on was droppe d into a mi x ed solut ion, in which water and 
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methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filt rated b y usi n g a Buchne r funnel under suction, and 

then washed for three ti mes wit h methan ol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 5  

compound of Formul a (1 - 1 )) showed that the w eight  avera ge mol ecular w eight of the 

compound was 1 9 , 0 00  in terms of pol yst yren e .  

 [ 0060 ]  S ynthesis Ex ampl e 3  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 40.37  J�RI����¶- difluorobenz ophenone and 6 9.11  g of 10  

2,2 - b is(4 - h ydrox yphen yl )hex afluoropropane were  diss olved in 558.56  g of 

1 - meth yl - 2 - p yrroli done .  76.71  g of potassium  carbonate was then  added, t he air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

190 qC  for 20 hours.  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 15  

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e  mix ed with a 

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 

reprecipi tated.   After th e dropping was complete d, the mix ture was fil trated b y usi ng a 20  

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 25  

for 20 hours under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 

solut ion  unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 
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solut ion.   The obtained sol uti on was droppe d into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filt rated b y usi n g a Buchne r funnel under suction, and 

then washed for three ti mes wit h methan ol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  5  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 2 )) showed that the w eight  avera ge mol ecular w eight of the 

compound was 1 5 , 0 00  in terms of pol yst yren e .  

 [ 0061 ]  S ynthesis Ex ampl e 4  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 10  

FRQGHQVHU��������J�RI����¶- difluorobenz ophenone, 50.43 g of 

2,2 - bis( 4 - h ydrox yphen yl )hex afluoropropane, and 2.75 g of 

���¶- bis(4 - h ydrox y - 3,5 - d ih ydrox ym eth ylphen yl)p ropane wer e diss olved in 504.22 g of 

1 - meth yl - 2 - p yrroli done.  21.82 g of potassium  carbonate was then  added, t he air in t he 

s ystem was replac ed with a nitrogen g as, and the mix ture was reacted in a n oil  bath at 15  

160 qC  for 20 hours.  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e  mix ed with a 

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 20  

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 

reprecipi tated.   After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vac uum dr ye r f or 12 hours.  25  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 

for 20 hours under reflux .   T he obtained reacti on sol uti on was fil trated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 
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1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 

solut ion  unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 

solut ion.   The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filt rated b y usi n g a Buchne r funnel under  suction, and 5  

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspond ing t o a 

compound of Formul a (1 - 3 )) showed that the weight  avera ge mol ecular w eight of the 

compound was 22 , 0 00  in terms of pol yst yren e .  10  

 [ 0062 ]  S ynthesis Ex ampl e 5  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 43.0 ��J�RI����¶- dichlorodiphen ylsul fone, 50.43 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane, and 2.75 g of 

���¶- bis(4 - h ydrox y - 3,5 - d ih ydrox ym eth ylphen yl)p ropane wer e diss olved in 590.40 g of 15  

1 - meth yl - 2 - p yrroli done.  21.82 g of potassium  carbonate was then  add ed, t he air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e  mix ed with a 20  

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol wer e mi x ed with a rati o of 1 : 9, and was 

reprecipi tated.   After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 25  

ti mes wit h water, and finall y for thre e ti me s with  methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 
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for 20 hou rs under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 

solut ion  unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 

solut ion.   The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 5  

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, t he mix ture was filt rated b y usi n g a Buchne r funnel under suction, and 

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 10  

compound of Formul a (1 - 4 )) showed that the weight  avera ge mol ecular w eight of the 

compound was 26 , 0 00  in terms of pol yst yren e .  

 [ 0063 ]  S ynthesis Ex ampl e 6  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 10.43 g of 2,4 - fluorobenz onit rile and 26.54 g of 15  

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane were  diss olved in 204.22 g of 

1 - meth yl - 2 - p yrroli done.  31.10 g of potassium  carbonate was then  added, t he air in the 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

190 qC  for 20 hours.  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 20  

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrro li done wer e  mix ed with a 

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 

reprecipi tated.   After th e dropping was complete d, the mix ture was filt rated b y usi ng a 25  

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol .  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 
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2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 

for 20 hours under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done were  mi x e d with a rati o of 1 : 9 ,  was added to t he obtained 

solut ion  unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 5  

solut ion.   The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filtrated b y usi n g a Buchne r funnel under suction, and 

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  10  

 A GPC  anal ysis  of the obt ained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 5 )) showed that the weight  avera ge mol ecular w eight of the 

compound was 7 , 0 00  in terms of pol yst yr ene .  

 [ 0064 ]  S ynthesis Ex ampl e 7  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a th ermometer, and a Dimroth 15  

condenser, 10. 76  g of 2, 5 - fluorobenz onit rile and 26.54 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane were  diss olved in 204.22 g of 

1 - meth yl - 2 - p yrroli done.  31.10 g of potassium  carbonate was then  added, t he air in t he 

s ystem was r eplac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

190 qC  for 20 hours.  20  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e  mix e d with a 

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 25  

reprecipi tated.   After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  
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 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 

for 20 hours under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 5  

solut ion  unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 

solut ion.   The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filt rated b y usi n g a Buchne r funnel under suction, and 

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 10  

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolec ular c ompound (correspondi ng to a 

compound of Formul a (1 - 6 )) showed that the weight  avera ge mol ecular w eight of the 

compound was 12 , 0 00  in terms of pol yst yren e .  

 [ 0065 ]  S ynthesis Ex ampl e 8  15  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 10. 76  g of 2, 6 - fluorobenz onit rile and 26.54 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane were  diss olved in 204.22 g of 

1 - meth yl - 2 - p yrroli done.  31.10 g of potassium  carbonate was  then  added, t he air in t he 

s ystem was replac ed with a nit rogen gas, and the mix ture was reacted in a n oil  bath at 20  

190 qC  for 20 hours.  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e  mix ed with a 

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 25  

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 

repreci pit ated.   After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 
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drie d in a vacuum dr ye r f or 12 hours.  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 

for 20 hours under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 5  

1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 

solut ion  unti l it  became acidi c.  A li tmus p aper was used to con firm acidi ty of the 

solut ion.   The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filt rated b y usi n g a Buchne r fu nnel under suction, and 10  

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolecular c ompound ( correspondi ng to a 

compound of Formul a (1 - 7 )) showed that the weight  avera ge mol ecular w eight of the 

compound was 11 , 0 00  in terms of pol yst yren e .  15  

 [ 0066 ]  S ynthesis Ex ampl e 9  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

conde nser, 25.84  J�RI����¶- dichlorodiphen ylsul fone  and 26.54  g of 

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane wer e diss olved in 204.22  g of 

1 - meth yl - 2 - p yrroli done.  31.10  g of potassium  carbonate was then  added, t he air in t he 20  

s ystem was replac ed with a n it rogen gas, and the mix ture was reacted in a n oil  bath at 

1 9 0 qC  for 20 hours.   After the reacti on was com pleted, the s ystem w as co oled until  the 

temperature bec a me 80 qC , and then 12.44  g of potassium  carbonate  and 22.54  g of 

proparg yl b romide were  added ,  and  rea cted  at 80 qC  for 20 hours.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 25  

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done  were  m i x ed with a rati o of 1 : 9 ,  wa s added to t he fil trate until  it  

became a cidi c.  A li tm us paper was used to confirm acidi t y of the solut ion.   The 

obtained sol uti on was dropped int o a mix ed sol ution, in which water and methanol were 
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mix ed with a rati o of 1 : 9, and was repre cipi tated.   Af ter the dropping was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 

methanol.  The obtained powder was dried in a v acuu m dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 5  

compound of Formul a (1 - 8 )) showed that the weight  avera ge mol ecular w eight of the 

compound was 40 , 0 00 in terms of pol yst yren e.  

 [ 0067 ]  S ynthesis Ex ampl e 10  

 I n a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

FRQGHQVHU��������J�RI����¶- dichlorobenz otrifluoride, 9.16 g of 10  

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 8.41 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropan e  were  diss ol ved in 204.22 g of 

1 - meth yl - 2 - p yrroli dinone .  20.73  g of potassium  carbonate w as then  adde d, the air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

190 qC  for 20 hours.  After the reacti on was com pleted, the s y stem w as co oled until  the 15  

temperature bec ame 80 qC , and then 14.14 g of proparg yl bromi de was added, and rea cted 

at 80 qC  for 20 hours.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 

Kiri yama funnel unde r sucti on, and a sol uti on, in which 1N - h ydro chloric a cid and 

1 - meth yl - 2 -  p yrroli dinone were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  20  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mi x ed sol ution, in which water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two  ti mes wit h water, and finall y fo r three ti mes wit h 25  

methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 14)) showed that the weight aver a ge mol ecular w eight of the 

compound was 40,000 i n terms of pol yst yren e.  
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 [ 0068 ]  S ynthesis Ex ampl e 11  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

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

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 6.71 g of 

1,1 - bis(4 - h ydrox yphen yl )c yclohex ane were diss olved in 80.01 g of 5  

1 - meth yl - 2 - p yrroli dinone .  20.73 g of potassium  carbonate w as  then  adde d, the air in t he 

s ystem was replac ed with a nitrogen gas, and the mix tu re was reacted in a n oil  bath at 

160 qC  for 20 hours.  After the reacti on was com pleted, the s ystem w as co oled until  the 

temperature bec ame 80 qC , and then 66.54 g of all yl  bromide diss olved in 43.31 g of 

1 - meth yl - 2 - p yrroli dinone , and 20.73 g of potassium  carbonate w er e  added.   The mi xture 10  

was  sti rred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group that are 

at  the end of a pol ymer.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 

Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h yd ro chloric a cid and 

1 - meth yl - 2 - p yrroli dinone  were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  15  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mix ed sol ution, in which water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 20  

methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 3 6)) showed that the weight aver a ge mol ecular w eight of  the 

compound was 1 3 , 4 00 in terms of pol yst yren e, an d a reacti on rate of a phe nol group and 

an ami no group ex ist ed at t he end was 8 8 %.  25  

 [ 0069 ]  S ynthesis Ex ampl e 12  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 37.0 ��J�RI����¶- difluorobenz ophenone, 36.63 g of 

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 34.65 g of 
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1,3 - bis[ 2 - (4 - h ydrox yphe n yl) - 2 - prop yl] benz ene were diss olved in 325.10 g of 

1 - meth yl - 2 - p yrroli dinone .  82.93 g of potassium  carbonate w as  then  add e d, the air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  After the reacti on was com pleted, the s ystem w as co oled until  the 

temperature bec ame 80 qC , and then 193.57 g of all yl bromi de diss olved in 156.76 g of 5  

1 - meth yl - 2 - p yrroli dinone , and 138.21 g of potassium  carbonate w er e  added .  The 

mix ture was st irred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group 

that are at  the end of a po l ym er.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 

Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h ydro chloric a cid and 10  

1 - meth yl - 2 - p yrroli dinone  were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mix ed sol ution, in whi ch water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 15  

three ti mes wit h methanol, for two ti mes wit h water, a nd finall y fo r three ti mes wit h 

methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 37)) showed that the weight aver a ge mol ecular w eight  of the 

compound was 13,900 i n terms of pol yst yren e, an d a reacti on rate of a phe nol group and 20  

an ami no group ex ist ed at t he end was 88%.  

 [ 0070 ]  S ynthesis Ex ampl e 1 3  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 9 ����J�RI����¶- difluorobenz ophenone, 9.16 g of 

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 8.66 g of 25  

1,3 - bis[ 2 - (4 - h ydrox yphe n yl) - 2 - prop yl] benz ene were diss olved in 81.27 g of 

1 - meth yl - 2 - p yrroli dinone .  20.73 g of potassium  carbonate w as then  adde d, the air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  After the reacti on was com pleted, the s ystem w as co oled until  the 
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temperature bec ame 80 qC , and then 12.64 g of proparg yl bromi de diss olved in 39.73 g of 

1 - meth yl - 2 - p yrroli dinone , and 20.73 g of potassium  carbonate w er e  added.   The mi xture  

was st irred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group that are 

at  the end of a pol ymer.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 5  

Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli dinone  were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mix ed sol ution, in wh ich water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 10  

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 

methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 16)) showed that the weight aver a ge mol ecular w eigh t of the 15  

compound was 14,700 i n terms of pol yst yren e, an d a reacti on rate of a phe nol group and 

an ami no group ex ist ed at t he end was 52%.  

 [ 0071 ]  S ynthesis Ex ampl e 14  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 6.61 g of 2,4 - difluorobenz onit rile, 9.16 g of 20  

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 8.66 g of 

1,3 - bis[ 2 - (4 - h ydrox yphe n yl) - 2 - prop yl] benz ene were diss olved in 73.28 g of 

1 - meth yl - 2 - p yrroli dinone .  20.73 g of potassium  carbonate w as then  adde d, the air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  After the reacti on was com pleted, the s ystem w as co oled until  the 25  

temperature bec ame 80 qC , and then 14.13 g of proparg yl bromi de diss olved in 27.96 g of 

1 - meth yl - 2 - p yrroli dinone  was added.  The mi x ture was st irred at 80 qC  for 20 hours to 

react wit h a phenol group and an ami no group that are at  the end of a pol ym er.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 
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Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h ydro chloric a cid and 

1 - meth yl - 2 - p yr rolidi none  were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mix ed sol ution, in which water and methanol were 

mix ed wit h a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 5  

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 

meth anol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 17)) showed that the weight aver a ge mol ecular w eight of the 10  

compound was 12,700 i n terms  of pol yst yren e, an d a reacti on rate of a phe nol group and 

an ami no group ex ist ed at t he end was 50%.  

 [ 0072 ]  S ynthesis Ex ampl e 15  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 20.86 g of 2,6 - difluorobenz onit rile ,  54.91 g of 15  

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane, and 1.16 g of 

���¶- bis(4 - h ydrox y - 3,5 - d ih ydrox ym eth ylphen yl)p ropane wer e diss olved in 489.50 g of 

1 - meth yl - 2 - p yrroli done.  20.93 g of potassium  carbonate was  then  added, t he air in t he 

s ystem was replac e d with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  20  

 T he reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion ,  in which 1 N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e  mix ed with  a 

rati o of 1 : 9 ,  was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the solut ion.   The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and wa s  25  

reprecipi tated.   After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder  was 

dried in a vacuum dr ye r f or 12 hours.  
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 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.69 g of propa rg yl bromi de wer e added  and reacted 

for 20 hours under reflux .   T he obtained reacti on sol uti on was filtrated b y using a 

Kiri yama funnel unde r sucti on, and a sol uti on ,  in which 1 N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli done were  m i x ed with a rati o of 1 : 9 ,  was added to t he obtained 5  

solut ion  unti l it  became acidi c.  A li tmus p aper was us ed to confirm acidi ty of the 

solut ion.   The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.   After th e dropping 

was completed, the mix ture was filt rated b y usi n g a B uchne r funnel under suction, and 

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 10  

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 18 )) showed that the weight aver a ge mol ecular w eight of the 

compound was 18 , 0 00 in terms of pol yst yren e.  

 [ 0073 ]  S ynthesis Ex ampl e 16  15  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Di mroth 

FRQGHQVHU��������J�RI����¶- difluorobenz ophenone ,  50.43 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane, and 1.06 g of 

���¶- bis(4 - h ydrox y - 3,5 - d ih ydrox ym eth ylphen yl)p ropane wer e diss olved in 519.13 g of 

1 - meth yl - 2 - p yrroli done.  21.82 g of potassium  carb onate was then  added, t he air in t he 20  

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  

 The reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion, in which 1N - h ydro chloric acid and 1 - me th yl - 2 - p yrroli done wer e mix ed with a 

rati o of 1 : 9, was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 25  

confirm acidi t y of the sol uti on.  The obtained soluti on was dropped int o a mix ed 

solut ion, in which wate r and methanol were mi x ed with a rati o of 1 : 9, and was 

reprecipi tated.  After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 
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ti mes wit h water, and fina ll y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

2.16 g of potassium  carbonate and 1.97 g of all yl bromi de were added and reac ted fo r 20 

hours under reflux .  The obtained reacti on sol uti on was filt rated b y usi ng a  Kiri yama 5  

funnel under suction, and a sol uti on, in which 1N - h ydrochloric a cid and 

1 - meth yl - 2 - p yrroli done were m i x ed with a rati o of 1 : 9, was added to t he obtained 

solu ti on unti l it  became acidi c.  A li tmus p aper was used to confirm acidi ty of the 

solut ion.  The obtained sol uti on was dropped into a mi x ed solut ion, in which water and 

methanol were mi x ed with a rati o of 1 : 9, and was reprecipi tated.  After th e dropping 10  

wa s completed, the mix ture was filt rated b y usi n g a Buchne r funnel under suction, and 

then washed for three ti mes wit h methanol, for two ti mes wit h water, and finall y for thre e 

ti mes wit h methanol.  The obtained powder was dried in a vacuum dr ye r f or 12 hour s .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 40)) showed that the weight aver a ge mol ecular w eight of the 15  

compound was 27,000 i n terms of pol yst yren e.  

 [ 0074 ]  S ynthesis Ex ampl e 17  

 In a thr ee - ne ck fla sk equi pped with  a sti rrer , a thermom eter, and a Dimroth 

condenser, 20.44 g of 2,6 - difluorobenz onit rile, 50.44 g of 

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane, and 1.12 g of 20  

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane wer e diss olved in 528.50 g of 

1 - m eth yl - 2 - p yrroli done.  63.43 g of potassium  carbonate was then  added, t he air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20  hours.  

 After the rea cti on was co mpl eted, the s ystem was cooled until  th e temperature 25  

became 80 qC , and then 17.84 g of proparg yl brom ide dissol ved in 53.53 g of 

1 - meth yl - 2 - p yrroli dinone , 6.02 g of potassium  iodide, and 22.80 g of potassium  

carbonate w ere add ed.  The mi xture was st irred at 80 qC  for 20 hours to react wit h a 

phen ol group and an ami no group that are at  the end of a pol ym er.  
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 The reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion, in which 1N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e mix ed with a 

rati o of 1 : 9, was adde d to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the sol uti on.  The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 5  

reprecipi tated.  After th e dropping was complete d, the mix ture was filt rated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 10  

compound of Formul a (1 - 20)) showed that the weight aver a ge mol ecular w eight of the 

compound was 23, 0 00 in terms of pol yst yren e.  

 [ 0075 ]  S ynthesis Ex ampl e 18  

 In a t hr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

FRQGHQVHU��������J�RI����¶- difluorobenz ophenone, 33.62 g of 15  

2,2 - bis(4 - h ydrox yphen yl )hex afluoropropane, and 1.92 g of 

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane wer e diss olved in 3 61.12 g of 

1 - meth yl - 2 - p yrroli done.  20.67 g of potassium  carbonate was then  added, t he air in t he 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  20  

 The reacti on sol uti on was filt rated b y usi n g a Kiri ya ma funnel under suction, and a 

solut ion, in which 1N - h ydrochloric acid and 1 - me th yl - 2 - p yrroli done wer e mix ed with a 

rati o of 1 : 9, was added to t he fil trate until  it became acidi c.  A li tm us paper was used to 

confirm acidi t y of the sol uti on.  The obtained soluti on was dropped int o a mix ed 

solut ion, in which water and methanol were mi x ed with a rati o of 1 : 9, and was 25  

reprecipi tated.  After th e dropping was complete d, the mix ture was fil trated b y usi ng a 

Buchner funnel under suction, and then washed for three ti mes wit h methanol, for two 

ti mes wit h water, and finall y for thre e ti mes wit h methanol.  The obtained powder was 

dried in a vacuum dr ye r f or 12 hours.  



  

47  

  

 10 g of the obtained pow der was di ssol ved in 100 g of tetrah ydro furan, and then 

0.45 g of trieth ylamine w as added.  The mi x ture was cooled to a temperat ure of 0 qC , 

and 0.36 g of ac r yli c acid  chloride diss olved in 10 g of tetrah ydro furan was dropped 

thereto over  10 mi nutes.  After tha t, t he mix ture was left t o let the temperature increas e ,  

and reacted for 20 hours.  The obtained sol uti on was dropped int o a mix ed sol uti on, in 5  

which water and methan ol were mi x ed with a ratio of 1 : 9, and was reprec ipi tated.  

After the dropping w as c ompl eted, the mix ture was filt rated b y usi n g a Buc hner funnel 

under sucti on, and then washed for three ti mes w it h methanol, for two times with  water, 

and finall y for thre e ti mes wit h methanol.  The obtained powder was drie d in a vacuum 

dr ye r for 12 hours.  10  

 A G P C  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 4 2 )) showed that the weight aver a ge mol ecular w eight of the 

compound was ND  in t erms of pol yst yrene.  

 [ 0076 ]  S ynthesis Ex ampl e 19  

 In a thr ee - ne ck flask equi pped  with  a sti rrer , a thermom eter, and a Dimroth 15  

FRQGHQVHU��������J�RI����¶- difluorobenz ophenone, 73.25 g of 

2,2 - bis(3 - ami no - 4 - h ydro x yphen yl)hex afluoropropane, and 50.05 g of 

���¶- dih ydrox ydiphen yls ulfone were diss olved in 592.48 g of 1 - meth yl - 2 - p yr rolidi none .  

165.85 g of potassium  carbonate was then  added, t he air in t he s ystem was r eplaced with 

a nit rogen gas, and the m ixt ure was reacted in an o il  bath at 160 qC  for 20 hours.  After 20  

the reacti on was completed, the s ystem was coole d unti l t he temperature beca me 80 qC , 

and then 104.68 g of pro parg yl bromi de diss olved in 223.67 g of 

1 - meth yl - 2 - p yrroli dinone ,  and 165.85 g of potassium  carbonate wer e added .  The 

mix ture was st irred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group 

that are at  the  end of a po l ym er.  25  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 

Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli dinone  were m i x ed with a rati o of 1 : 9, was added to t h e fil trate until  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 
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obtained sol uti on was dropped int o a mix ed sol ution, in which water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropp ing was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 

methanol.  The obtained powder was dried in a v acuum dr ye r for 1 2 hours .  5  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of Formul a (1 - 43)) showed that the weight aver a ge mol ecular w eight of the 

compound was 16,000 i n terms of pol yst yren e, an d the rate of a re acti on fr om a phenol 

gr oup and an ami no grou p ex isted at  the end to an organic group containing a tripl e bond 

was 79%.  10  

 [ 0077 ]  S ynthesis Ex ampl e 20  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

FRQGHQVHU��������J�RI����¶- difluorobenz ophenone, 14.02  g of 

���¶- diamino - ���¶- dih ydr ox ydiphen ylsul fone, and 17.32 g of 

1,3 - bis[ 2 - (4 - h ydrox yphe n yl) - 2 - prop yl] benz ene were diss olved in 149.67 g of 15  

1 - meth yl - 2 - p yrroli dinone .  41.46 g of potassium  carbonate w as  then  adde d, the air in t he 

s ystem was replac ed with a nit rogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  After the reacti on was com pleted, the s ystem w as co oled until  the 

temperature bec ame 80 qC , and then 26.17 g of proparg yl bromi de diss olved in 56.43 g of 

1 - meth yl - 2 - p yrroli dino ne , and 41.46 g of potassium  carbonate wer e added.   The mi xture 20  

was st irred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group that are 

at  the end of a pol ymer.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 

Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli dinone  were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  25  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mix ed sol ution, in which water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then w ashed for 
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three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 

methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 

compound of  Formul a (1 - 4 4 )) showed that the weight aver a ge mol ecular w eight of the 

compound was 6, 6 00 in terms of pol yst yr ene, and the rate of a re acti on fro m a phenol 5  

group and an ami no grou p ex isted at  the end to an organic group containing a tripl e bond 

was 52 %.  

 [ 0078 ]  S ynthesis Ex ampl e 21  

 In a thr ee - ne ck flask equi pped with  a sti rrer , a thermom eter, and a Dimroth 

FRQGHQVHU��������J�RI����¶- difluorobenz ophenone, 16.22 g of 10  

1,3 - bis(4 - ami no - 3 - h ydro x yphenox y)benz ene, and 17.32 g of 

1,3 - bis[ 2 - (4 - h ydrox yphe n yl) - 2 - prop yl] benz ene were diss olved in 149.67 g of 

1 - meth yl - 2 - p yrroli dinone .  41.46 g of potassium  carbonate w as then  adde d, the air in the 

s ystem was replac ed with a nitrogen gas, and the mix ture was reacted in a n oil  bath at 

160 qC  for 20 hours.  After the reacti on was com pleted, the s ystem w as co oled until  the 15  

temperature bec ame 80 qC , and then 26.17 g of proparg yl bromi de diss olved in 56.43 g of 

1 - meth yl - 2 - p yrroli dinone , and 41.46 g of potassium  carbonate wer e added.   The mi xture  

was st irred at 80 qC  for 20 hours to react wit h a phenol group and an ami no group that are 

at  the end of a pol ymer.  

 After the rea cti on was co mpl eted, the reacti on sol uti on was filt rated b y usi ng a 20  

Kiri yama funnel unde r sucti on, and a sol uti on, in which 2N - h ydro chloric a cid and 

1 - meth yl - 2 - p yrroli dinone  were m i x ed with a rati o of 1 : 9, was added to t he fil trate until  

it  became acidi c.  A li tmus p aper was used to confirm acidi t y o f the sol ution.  The 

obtained sol uti on was dropped int o a mix ed sol ution, in wh ich water and methanol were 

mix ed with a rati o of 1 : 9, and was repre cipi tated.  After the dropping was  compl eted, 25  

the mix ture was filt rated b y usi ng a Buchne r funn el under suction, and then washed for 

three ti mes wit h methanol, for two ti mes wit h water, and finall y fo r three ti mes wit h 

methanol.  The obtained powder was dried in a v acuum dr ye r for 12 hours .  

 A GPC  anal ysis  of the obtained macromolecular c ompound (correspondi ng to a 
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compound of Formul a (1 - 4 5 )) showed that the weight aver a ge mol ecular w eigh t of the 

compound was 28 , 0 00 in terms of pol yst yren e, an d the rate of a re acti on fr om a phenol 

group and an ami no grou p ex isted at  the end to an organic group containing a tripl e bond 

was 84 %.  

 [ 0079 ]  <P reparati on of C ompos iti on for Formi ng P assi vati on Fil m >  5  

 Ex ampl e 1  

 50 g of a mac romolecula r compound obt ained in S ynthesis Ex ampl e 1 was di ssol ved 

in 93 g of c yclohex anone, and then fil tered through a pol yeth yl ene mi crofil ter having a 

pore siz e of ����ȝP�WR�SUHSDUH�D�FRPSRVLWLRQ�IRU�IRUPLQJ�D�SDVVLYDWLRQ�ILlm having a sol id 

content of 35% b y mass.  10  

 [ 0080 ]  Ex ampl e 2  

 50 g of a mac romolecula r compound obt ained in S ynthesis Ex ampl e 1 9  was 

diss olved in 93 g of c ycl ohex anone, and then fil tered through a pol yeth yl e ne mi crofil ter 

having a pore siz e of ����ȝP�WR�SUHpare a compos it ion for formi ng a passi va ti on film  

having a sol id content of 35% b y mass.  15  

 [ 0081 ]  Ex ampl e 3  

 50 g of a mac romolecula r compound obt ained in S ynthesis Ex ampl e 20  was 

diss olved in 93 g of c ycl ohex anone, and then fil tered through a pol yeth yl e ne mi crofil ter 

having a pore siz e of ����ȝP�WR�SUHSDUH�D�FRPSRVLWLRQ�IRU�IRUPLQJ�D�SDVVLYDWLRQ�ILOP�

having a sol id content of 35% b y mass.  20  

 [ 0082 ]  Ex ampl e 4  

 50 g of a mac romolecula r compound obt ained in S ynthesis Ex ampl e 2 1 was 

diss olved in 93 g of c ycl ohex anone, and then fil tered through a pol yeth yl e ne mi crofil ter 

having a pore siz e of ����ȝP�WR�SUHSDUH�D�FRPSRVLWLRQ�IRU�IRUPLQJ�D�SDVVLYDWLRQ�ILOP�

having a sol id content of 35% b y mass.  25  

 [ 0083 ]  C omparati ve Ex ampl e 1  

 T he  C YC LOTENE 3022 - 35 (manufactured b y the  Dow C hemi cal C ompany) ,  which  

is a  benz oc yclobut ene res in sol ution ,  was prepared  as a compos it ion for formi ng a 

passi vati on film .  
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 [ 0084 ]  C omparati ve Ex ampl e 2  

 50 g of a pol y(p yromell it ic dianh ydride - co - ���¶- ox ydianili ne) ami c acid so lut ion 

(P yre - M L R C - 5019, a 1 - meth yl - 2 - p yrroli done sol ut ion having a sol id content of 16% b y 

mass, S igma - Aldrich J apan K.K.), which is a pol yim ide precursor, was pre pared as a 

compos it ion for formi ng a passi vati on film .  5  

 [ 0085 ]  C omparati ve Ex ampl e 3  

 50 g of pol ysulfone (S i gma - Aldrich J apan K.K.) was di ssol ved in 200 g of 

1 - meth yl - 2 - p yrroli done, and then fil tered through a pol yeth yl ene mi crofil te r having a 

pore siz e of ����ȝP�� � $�SRO\VXOIRQH�VROXWLRQ�KDYLQJ�D�VROLG�FRQWHQW�RI�����E\�PDVV��

which is an aromati c polye the r, was prepa red as a  compos it ion for formi ng a passi vati on 10  

film.  

 [ 0086 ]  <Evaluation of Passivation Fil m >  

 Each of passi vati on film s produced with composi tions for formi ng passi vati on film s 

obtained in Ex ampl es 1 to 4 and Co mparati ve Ex ampl es 1 t o 3 was evaluated for 

solvent - tol erance, heat - to leranc e, adh esive force, d r y etchin g, and ele ctric al  properties.  15  

 [ 0087 ]  <S olvent - tol erance>  

 E ach of  compos it ions for formi ng passi vati on films obt ained in Ex ampl es 1 to 4 and 

C omparati ve Ex ampl es 1 to 3 was appli ed onto a sil icon wafer b y usi n g a s pin coater, and 

cured at 200 qC  for 30  mi nutes to form a passi vation film .  The formed film was 

im mersed in  1 - meth yl - 2 - p yrroli done at 23 qC  for 1 mi nute, and then solvent - tol erance of 20  

the fil m was evaluated with  a percenta ge of a residual film .  

 [ 0088 ]  <Evaluation of H e at - tol e rance >  

 E ach of  compos it ions for formi ng passi vati on films obt ained in Ex ampl es 1 to 4 and 

C omparati ve Ex ampl es 1 to 3 was appli ed onto a sil icon wafer b y usi n g a s pin coater, and 

cured at 200 qC  for 30 mi nutes to form a passi vation film .  The  temper ature of the 25  

formed fil m i n a  TG - DTA (manufactured b y Bruk er AXS  K.K., TG/DTA2010SR )  was 

elevated  a t  10 qC /m inut e, and the heat - tol eranc e wa s evaluated from  a tempe rature at 

which the amount  decrea se s  b y  3% b y mass.  T he wafe r was also placed o n a hot pl ate  

heated at 260 qC , and eva luated for whether the fil m has tackiness b y touch ing with 



  

52  

  

forceps.  

 [ 0089 ]  <Evaluation of A dhesiveness >  

 E ach of  compos it ions for formi ng passi vati on films obt ained in Ex ampl es 1 to 4 and 

C omparati ve Ex ampl es 1 to 3 was appli ed on to a sil icon wafer b y usi n g a s pin coater 

under the condit ion of 1,500 rpm, 30 s econds, and cured at 200 qC  for 30 mi nutes to form 5  

a passi vati on film .  The cross - cut adhesion t est (JIS  K5400) was conducte d to t he 

formed fil m, and adhesiveness  was evaluated with  the  number of squares re mained on the 

wafer.  

 [ 0090 ]  <Evaluation of O 2  D r y E tching  P ropert y>  

 E ach of  compos it ions for formi ng passi vati on films obt ained in Ex ampl es 1 to 4 and 10  

C omparati ve Ex ampl es 1 to 3 was appli ed onto a sil icon wafer b y usi n g a s p in coater, and 

cured at 200 qC  for 30  mi nutes to form a passi vation film .  Etching was conducted for 2 

mi nutes, b y usi ng a  rea cti ve ion etching device (R IE - 10NR, m anufactured b y S AMCO 

INC.) under the ox ygen f lux  of 50 sccm, t he pressure of 12 P a, and the RF output  of 250 

W, and the d r y et ching  pr opert y  of the form ed film  was evaluated as a r educ ed  amount  of 15  

a fil m t hickness per  1 minute.  

 [ 0091 ]  <Evaluation of Electrical  P ropert y>  

 Dilut ed  solutions were prepared b y addin g sol vents t o compos itions for formi ng 

passi vati on films obt aine d in Ex ampl es 1 t o 4 and C omparati ve Ex ampl es 1 to 3, s o that 

films  formed on  VLOLFRQ�ZDIHUV�E\�XVLQJ�D�VSLQ�FRDWHU�KDYH�ILOP�WKLFNQHVVHV�RI���ȝP�� �20  

Each of the prepa red dil ut ed  solut ions was appli ed onto a sil icon wafer b y u sing a spi n 

coater, and cur ed at 200 qC  for 30 mi nutes to form a passi vati on film .  A volt age of 2 

MV/cm was a ppli ed to t he passi vati on film  b y usi ng a  mer cur y probe (C V map 92 - B, 

manufactured b y Four Di mensions In c.), and a le a k current value and perm it ti vit y 

(converted to relative per mi tt ivit y) w ere me asured  to evaluate electrical pro perties.  25  

 [ 0092 ]  The evaluati on result s of Ex ampl es 1 to 4 and Comparati ve Ex ampl es 1 t o 

3 are shown in Table 1.  

 

T able 1  
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E valuatio n I te m s  

So lvent -  

to ler ance  
H e a t - to ler ance  Ad he sive ness  

O 2  D r y 

E tchin g  

P r op er ty  

E lectr ical Pro p er ty  

P er ce ntage o f 

a  R esid ual 

F il m  

T emp er atur e 

o f 3 % b y  ma ss 

D ec r ea se  ( qC )  

���qC  

T ac kiness  

N u mb er  o f 

R e mai ned  

S q uar e s  

Red uce d  

A mo u nt o f 

F il m 

T hickness  

( n m)  

L ea k 

C ur r ent 

V alue  

( A/c m
2
)  

P er mitti vit y  

E xa mp le 1  
9 5 %  

o r  gr ea ter  
3 7 1  N o  1 0 0  5 0 1  

3 . 9 4  ×  

1 0
- 10

 
3 . 0 2  

E xa mp le 2  
9 5 %  

o r  gr ea ter  
3 5 9  N o  1 0 0  5 9 2  

3 . 6 5  ×  

1 0
- 10

 
3 . 1 7  

E xa mp le 3  
9 5 %  

o r  gr ea ter  
3 3 8  N o  1 0 0  5 0 7  

3 . 9 1  ×  

1 0
- 10

 
3 . 3 2  

E xa mp le 4  
9 5 %  

o r  gr ea ter  
3 4 6  N o  1 0 0  4 9 0  

4 . 6 8  ×  

1 0
- 10

 
3 . 1 3  

C o mp ar ative  

E xa mp le  1  
7 9 %  4 0 0  N o  1 0 0  5 1  

2 . 2 7  ×  

1 0
- 9
 

2 . 7 1  

C o mp ar ative  

E xa mp le  2  

9 5 %  

o r  gr ea ter  
2 7 2  N o  0  7 0 3  

7 . 0 8  ×  

1 0
- 6
 

4 . 2 9  

C o mp ar at ive  

E xa mp le  3  
0 %  4 8 1  Yes  1 0 0  3 4 7  -  -  

 

 [ 0093 ]  As shown in Table 1, the passi vati on films obt ained from  the present 

invention showed good values for all  of solvent - tol erance, he at - tol eranc e, a dhesiveness, 

O 2  dr y et ching  prope rties , and electrical propertie s .  

 T he passi vati on film s using pol yme rs obtained in S ynthesis Ex ampl es 2 t o 18 also 5  

showed result s comparable to those from Ex ampl es 1 t o 4.  

 [ 0094 ]  B y contrast , with t he benz oc yclobut ene resin of C omparati ve  E x ampl e 1, 

sufficient sol vent - tol erance was no t obt ained b y c uring at a low temperatur e and a  short 

ti me, that is , 200 qC  and 30 mi nutes.  In addit ion, the O 2  dr y etchin g prope r t y  was also 

insufficient with t his resin.  10  

 Wit h the pol yim ide resin of C omparati ve  E x ampl e 2, im idiz ati on was not 

sufficientl y proc eeded, a nd thus  deh ydr ati on result ing from moi sture absorption and 

progr ess of im idi z ation markedl y de cre ased ther mogravim etr y.  Ele ctric al properties 

were ex tremel y poor wit h thi s resin, and adhesiveness t o the  wafer  was als o  not obt ained 

because of  hi gh int ernal st ress result ing from heat shrinkage .  15  

 S ince the  aromati c pol yet her of  C omparati ve  E x ampl e 3 does not  have an y thermal  

cross - li nking groups, solvent - tol erance was not  o btained at all, and moreover, the fil m 
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was melt ed at 260 qC .  

 

IN DUS TR IA L APP LIC ABILITY  

 

 [ 0095 ]  A passi vati on film  obtained from a compos it ion for formi ng a passi vati on 5  

film of the present invention has ex cell ent solvent - tol erance, heat - tol eran ce,  adhesiveness, 

O 2  dr y et ching  prope rties , electrical properties an d the like.  B y uti li z ing such properties, 

a passi vati on film  of the present i nventi on can be used as a fil m protecti ng an IC  cir cuit  

formed on a wafe r, a fil m protecti ng an ele ctrode f ormed on the  rear surfa ce  of a wafe r, 

and the like.  10  
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C LA IMS  

 

 1.  A  comp osit ion for formi ng a passi vati on film ,  comprisi ng :  

 a pol ymer containin g a u nit  structure of Formul a (i):  

 5  

( where  T
0
 is a sulfon yl gr oup, a fluoroalk ylene gro up, a c ycl o alk ylen e grou p, or an 

ar yl ene group having a s ubst it uent, or is a combi nati on of an ar yle n e group  opti onall y 

having  a subst it uent and a fluoroalk ylen e group or  a c yc l o alk ylen e group), where i n  

 the pol ym er has at least o ne of a group having a structure of Formul a (2 - A ), a 

group havin g a structure of Formul a (2 - B ), or a gr oup having both of the structures ,  at  an  10  

end, i n  a  side chain, or i n a  main chain of the pol ymer :  

.  

 

 2. A  composit ion for formi ng a passi vati on film ,  comprisi ng :  

 a pol ymer containin g a u nit  structure of Formul a (1):  15  

 

( where  L
1
 is an a r yl ene group opti onall y havin g  a subst it uent, or is a combinati on of an 

ar yl ene group opti onall y having  a subst it uent and a sul fon yl group, a carbo n yl group, an 

est er group, an ami d o  gro up, a sul fin yl group, or a sulfonami de group; and T
1
 is a 

fluoroalk ylene group, a c yc l o alk ylene group, or an  ar ylen e group ha ving  a subst it uent, or 20  

is a combi nati on of an aryl ene group opti onall y ha ving  a subst it uent and a fluoroalk yl ene 

group or a c ycl o alk yl ene group, or is a combi nati on of an ar yl ene group opti onall y 

having  a subst it uent, a fluoroalk ylene group, and a c ycl o alk yl ene group), wherein  

 the pol ym er has at least o ne of a group having a structure of Formul a (2 - A ), a 

group h avin g a structure of Formul a (2 - B ), or a gr oup having both of the structures ,  at  an  25  

Formul a (i)  

Formul a (2 - A)  

Formul a (2 - B )  

Formul a (1)  
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end, i n a  side chain, or i n a  main chain of the pol ymer :  

.  

 

 3. T he compos it ion for forming a passi vati on film  accordin g to claim 1 or 2, 

wherein  5  

 the ar ylen e group is a phen ylen e group, a naphth ylen e group, or an anthr yl ene 

group .  

 

 4. T he compos it ion for forming a passi vati on film  accordin g to an y on e of c laims  

1 to 3 , wherein  10  

 the pol ym er is a homopol ym er ha vin g one t ype of unit  structure .  

 

 5. T he compos it ion for forming a passi vati on film  accordin g to an y on e of  c laims  

1 to 3, wherein  

 the pol ym er is a copol ym er having at l ea st t wo t yp es of unit s tructures .  15  

 

 6. T he  compos it ion for forming a passi vati on film  accordin g to an y on e of c laims  

2 to 5, comprisi ng :  

 a pol ymer containin g a u nit  structure of Formul a (1)  where  L
1
 is a group of 

Formul a (3) below, a unit  structure of Form ula (1)  where L
1
 is a group of Fo rmula (4 ) 20  

below ,  or a combi nati on of these unit  structures :  

 

( where  e ach of R
1
, R

2
, and R

3
 is a C 1 - 10  alk yl grou p, a C 1 - 4  fluoroalk yl grou p, a h ydrox y 

group, an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro gro up, an 

Formul a (2 - A)  

Formul a (2 - B )  

Formul a (3)  Formul a (4)  
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ac yl group, an ac ylox y gr oup, a carbox y group, a group having a terti ar y car bon atom , a 

c ycl o alk yl group, or a co mbi nati on of an y of these  groups; L
2
 is a sulfon yl group, a 

carbon yl group, an ester group, an ami d o  group, a  sul fin yl group, or a sul fo nami de group; 

and each of n1, n2, and n 3 is an int eger of 0 to 4) .  

 5  

 7. T he compos it ion for forming a passi vati o n film  accordin g to an y on e of c laims  

2 to 6 , comprisi ng :  

 a pol ymer containin g a u nit  structure of Formul a (1)  where  T
1
 is a group of 

Formul a ( 5 ) below, a unit  structure of Formul a (1)  where  T
1
 is a group of Fo rmula ( 6 ) 

below, or a combi nati on of these unit  structures :  10  

 

( where  e ach of R
4
, R

5
, and R

6
 is a C 1 - 10  alk yl grou p, a C 1 - 4  fluoroalk yl grou p, a h ydrox y 

group, an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro group, an 

ac yl group, an ac ylox y gr oup, a carbox y group, a group having a terti ar y car bon atom , a 

c ycl o alk yl group, or a co mbi nati on of an y of these  groups; T
2
 is a fluoroalkyl ene group, a 15  

c ycl o alk ylen e group, or a  combi nati on of these groups; and each of n4, n5, and n6 is  an 

int eger of 0 to 4) .  

 

 8. T he compos it ion for forming a passi vati on film  accordin g to claim 6, wherein  

 in Formul a (3), R
1
 is a group containing at l east a c ya no group,  and n1 is  an 20  

int eger of 1 to 4 .  

 

 9. T he compos it ion for forming a passi vati on film  accordin g to claim 6, wherein  

 in Formul a (4), L
2
 is a sulfon yl group or a ca rbon yl group .  

 25  

 10. T he compos it ion for formi ng a passi vati on film accordin g to an y on e of 

Formul a (5)  Formul a (6)  



+0-0-T3-0 

n1 (iR2) n2 (R3) n3 

.)—L 

  

58  

  

claims  1 to 9 , further comprisi ng :  

 a pol ymer containin g a u nit  structure of Formul a (7):  

 

( where  L
3
 is Fo rmula (3) or Formul a (4):  

 5  

( w here  e ach of R
1
, R

2
, and R

3
 is a C 1 - 10  alk yl grou p, a C 1 - 4  fluoroalk yl grou p, a h ydrox y 

group, an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro group, an 

ac yl group, an ac ylox y gr oup, a carbox y group, a group having a terti ar y car b on atom , a 

c ycl o alk yl group, or a co mbi nati on of an y of these  groups; L
2
 is a sulfon yl group, a 

carbon yl group, an ester group, an ami d o  group, a  sul fin yl group, or a sul fo nami de group; 10  

and each of n1, n2, and n 3 is an int eger of 0 to 4), T
3
 is an alk ylene  group, a  sul fon yl 

group, a c arbon yl group, a C 6 - 30  ar ylen e group opti onall y having  a subst it uent, or a 

combi nati on of an y o f these groups) .  

 

 11. T he compos it ion for formi ng a passi vati on film accordin g to an y on e of claims  15  

1 to 10, wherein  

 the ar ylen e g roup is a  phen ylen e group , a  naphth ylene group , or an  anthr yl ene 

group .  

 

 12. T he compos it ion for formi ng a passi vati on film accordin g to claim 10 or 11, 20  

wherein  

 T
3
 is a group of Formul a (8):  

Formul a (7)  

Formul a (3)  Formul a (4)  
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( where e ach of R
7
 and R

8
 is a C 1 - 10  alk yl group, a C 1 - 4  fluoroalk yl group, a h ydrox y group, 

an all yl group, an all ylox y group, an ami no group, a c ya no group, a nit ro gr oup, an ac yl 

group, an a c ylox y group,  a carb ox y group, a grou p having a terti ar y c arbo n atom , a 

c ycl o alk yl group, or a co mbi nati on of an y of these  groups;  each of n7 and n8 is  an int eger 5  

of 0 to 4;  and T
4
 is an alkyl ene group, a sul fon yl group, a carbon yl group, a  C 6 - 30  ar ylene 

group opti onall y havi n g  a subst it uent, or  a combinati on of an y of these gro ups) .  

 

 13. T he compos it ion for formi ng a passi vati on film accordin g to an y on e of 

claims  6 to 11, wherein  10  

 t h e group havin g a terti ar y c arbon  atom  is a terti ary but yl group .  

 

 14. T he compos it ion for f ormi ng a passi vati on film accordin g to an y on e of 

claims  1 to 12, wherein  

 weight - av era ge mol ecula r weight of the po l ym er is from 500 t o 5,000,000 .  15  

 

 15. T he compos it ion for formi ng a passi vati on film accordin g to an y on e of 

claims  1 to 14, further compris ing :  

 a solvent .  

 20  

 16. A  passivation film obtained b y appl yin g the co mpos it ion for formi ng a 

passi vati on film  as claimed in  an y one of claims  1 to 15  to a subs trate, and baking the 

subst rate .  

 

 17. T he passi vati on film  accordin g to claim 16, wherein  25  

 the p assi vati on film  is used as a fil m protecti ng an  IC  circuit  formed on a w afer .  
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 18.  T he passi vati on film  accordin g to claim 16 , wherein  

 the passi vati on film  is used as a fil m protecti ng an  electrode formed on a r e ar 

surface of a waf er.  


