SPECIFICATION PHOTOSENSITIVE RESIN COMPOSITION,
INSULATING FILM, PROTECTIVE FILM, AND ELECTRONIC

EQUIPMENT TECHNICAL FIELD [0001]The present invention relates to

a photosensitive resin composition, an insulating film, a protective film,

and electronic equipment. BACKGROUND ART [0002]Recently, a
semiconductor element is form2HHyIEHEEEHAN plurality of wiring layers

for downsizing it or high integration thereof. Further, a type of the
semiconductor element is changed to a chip size package (CSp) or a

wafer |QEP package fVVP). [RDOZJFor BReEROREEDAN, a CANETHARBING FILM,

sheprolecive i 200 gletaxpinsatng filre drect formed

on a metal wiring (wWhich'is generally made of coppér, copper alloy or the

like) of the wiring layer is increased. [0004]Therefore, adhesiveness

between the films and the wiring made of copper, copper alloy or the like
L Feo he semiconductor element remarkably. As a result, a
fidoohaving highradhgsivgaess i,\hewiting made of cOPReL, ERRPES AIAY i tive
or the like is required. protective and interlayer insulating films (cured
I fis) cafTieCstta e thidugh 8 ebfiRd @ afiEnt haiipPadovr tlgngiln, and
eth%%E%OE%%9£%§9QQ’ and have an excellent mechanical property

such as elongation percentage.

BACKGROUND ART

[0002] Recently, a semiconductor element is formed by
laminating a plurality of wiring layers for downsizing it or
high integration thereof. Further, a type of the semiconductor
element is changed to a chip size package (CSP) or a wafer level

package (WLP).

[0003] For these reasons, a case that a surface protective
film and an interlayer insulating film are directly formed on
a metal wiring (which is generally made of copper, copper alloy

or the like) of the wiring lavyer is increased.

[0004] Therefore, adhesiveness between the films and the
wiring made of copper, copper alloy or the like affects
reliability of the semiconductor element remarkably. As a
result, a film having high adhesiveness to the wiring made of

copper, copper alloy or the like is required.

[0005] Further, from the viewpoint of a property and

productivity of a package, it 1s required that the surface



[0006]In the case where the surface protective and interlayer insulating
films can be obtained through the curing treatment having the low curing
temperature, it is possible to prevent occurrence of damage due to heat in
a high integration semiconductor element, and to improve productivity.
thereof. OOO?}I;E(IN such a recy{Jirement, although there are known methods

BRWSEH all adtifive ThoTediBnSs atiiRd 18 ré8if comfbsitionsfer ©lms) can
eonstieing dhe filme ingerder eumpreve-adhesiveness betweenthedilmsuring
and the copper and copper alloy (See, for example, Patent Document 1.
CraRpeds PeteAt AppPhcator LhidCopem N F002336 K an¢ Patésichanical
: S icati id-open No. 2005-173528),
%&ﬁ%ﬁé@gﬂ%@ngﬁﬁ%\ﬁiﬁ ggég\r/&egaﬂﬁa%v'eness sufficiently.
[0008]Further, for example, in the case of a package provided with an
insulating film abtained by curing a.conventional resin composition at a
{Igév%cg ing temg%at%‘?rlee, whER Sold&FE&lls Wete rﬁBE%l% bnRREective and

ipackageyberenvas a case that appearance gbnarmaliiesStshas fieksuring
and cracks occurred on a surface of the insulating film due to a treatment

CUSRTASR% SPiheRke: RSO SURE O £ 97 IFEN T ION 0D §s 1ble to
ghetriare aB abjectotthe prasentdavention JoRIovide,a PROIGSERSIIG 4+ 1 on
resin composition which has excellent adhesiveness to a wiring made of
spbepaft Copperakivieand cambe turédar a ow termparature i ayd thereof.
provide an insulating film, a protective film and electronic equipment each
obtained by using the photosensitive resin composition. [00103in order to
[Axhsie the objBctrdescribes atwye;] thenpresens ihveotiemistdieacied teaknown
H{J% tosensitive r%s,in composition. The photosensitive resin composition ,
REUTES art RIKE %STbbﬁi‘E/ REMIATAingHORINRE kalf cofifsSedtsr & esin

dpAcHER bavingoneeickand the; athes gad oppRsits to heane end, Albrove
organic group bonded to the one end thereof, the organic group having at
LRSI ONECHTSHUPREY PBup Pend BléthstitdehRGraRPBGTdad tb AP Rt alloy

@ne-of the gtheg. end of the main chain and a branch t{‘.ereq}awgnese Patent

substituent group having a cyclic chemical structure containing nitrogen
Ptomscaidiaphbtosénsitive dient.J00213mahe above photesensitiveument 2:

Jegincompasiion, it s preferred,that e substitient groyp has g eliazole .,
group as the cycltllc ch&micar Structure contalrﬁng nitrogen atoms. !
methods could not improve the above adhesiveness sufficiently.

[0008] Further, for example, in the case of a package
provided with an insulating film obtained by curing a
conventional resin composition at a low curing temperature,
when solder balls were mounted onto the package, there was a
case that appearance abnormalities such as rucks and cracks
occurred on a surface of the insulating film due to é treatment

using a flux or the like.

DISCLOSURE OF THE INVENTION

[0009] It is therefore an object of the present invention



[0012]in the above photosensitive resin composition, it is preferred that
the substituent group has at least one of chemical structures
representedbythe following formulas (1-1) and (1-2).  [0013]In the
above photosensitive resin composition, it is preferred that an amount of
the cgclic,chemical structures containing nitrogen atoms is in the range of

P 0 B 25 0306 with1BEPSG1S tots weipht o e AR LieScIlidedh has
cthe-alkalhsolybilibsresin: Q14N theabavephelasensitive iR and copper

composition is preferred that the organic group having the at least one

2dRSAfUPREdGrBUPYs RFGrgaRlic Grogl hasTerataéastoneRiplé dongevide an
iLEQ&?HFEi@%?@?ﬁ?h%ﬂg%%}é‘% f&RIn E?ﬁl!?oékfx'&”?]'i Speeterred hat; prent

the main chain of each of the molecules included in the alkali solubility

eesin has at least bpewd Brchermieapsrtictammwhithvcarnrelsngecturgosition.
polybenzoxazole structure and a chemical structure which can change to
a polyimide structure.

[0010] In order to achieve the object described above, the
present invention is directed to &a photosensitive resin
composition. The photosensitive resin composition includes an
alkali solubility resin including molecules each composed of
a main chain having one end and the other end opposite to the
one end, an organic group bonded to the one end thereof, the
organic group having at least one unsaturated group, and a
substituent group bonded to at least one of the other end of
the main chain and a branch thereof, the substituent group
having a cyclic chemical structure containing nitrogen atoms

and a photosensitive agent.

[0011] In the above photosensitive resin composition, it
is preferred that the substituent group has a tetrazole group

as the cyclic chemical structure containing nitrogen atoms.

[0012] In the above photosensitive resin composition, it
is preferred that the substituent group has at least one of
chemical structures representedby the following formulas (1-1)

and (1-2).



product of the above photosensitive resin composition.
[0017]Furthermore, the present invention is directed to a protective film_
The protective film is composed of a cured product of the above
photosensitive resin composition. [0018]In the above protective film, it is
preferred that the protective film is used for 'protecting a semiconductor
element or a liquid crystal display element. [0019]Moreover, the Present
invention is directed to electronic e Tﬁ"r?\ent. The electronic equipment is
provided with the protective film O]Mpreover, the(present jnvention is
directed to electronic equipmenf; The Blectronic equipment is provided
with the insulating film. BRIEF DESCRIPTION OF THE DRAWINGS
[0021]FIG. 1 is a sectional view showing one example of a semiconductor
device. BEST MODE FOR CARRYING OUT THE INVENTION
[0022]Hereinbelow, athotosensitiv%Le-ﬂn composition,

W

e
N
H
[0013] In the above photosensitive resin composition, it

1s preferred that an amount of the cyclic chemical structures
containing nitrogen atoms is in the range of 1.0 to 10.0 wt%
with respect to a total weight of the molecules included in the

alkali solubility resin.

[0014] In the above photosensitive resin composition, it
is preferred that the organic group having the at least one
unsaturated group is an organic group having at least one triple

bond.

[0015] In the above photosensitive resin composition, it
is preferred that the main chain of each of the molecules
included in the alkali solubility resin has at least one of a
chemical structure which can change to a polybenzoxazole
structure and a chemical structure which can change to a

polyimide structure.

[0016] Further, the present invention is directed to an

insulating film. The insulating film is composed of a cured



an insulating film, a protective film, and electronic equipment according to
the present invention will be described. [0023]The photosensitive resin
composition according to the present invention includes an alkali solubility
resin including molecules each composed of a main chain having one

end and th oti_ﬁre d opposite to the one end, an organic group.bhonded
Plot %Cogneogné eeré]c?f? '?Eée) grg%%%sée%%%fa\flﬁ\graﬁsfé%kst% Uisatarated

group, and a substituent group bonded to at least one of the other end of
the main chain and a branch thereof, the substituent group having a cyclic

[803rikal structiife EBRERTEG nitkdGeR BRoTRE laridd PhbicEerishive ag&ited to
- al@02Burther, the insulating.filn. according.ta-thepresent inventiondis 5 cured

composed of a cured product of the above described photosensitive resin
PésApesitiod. [D025FRvethermbe; dse protédtive fimstictordinges tHe on .
present invention is composed of a cured product of the above described
photosensitive resin composition. [0026]Moreover, the electronic
[equipinent according 4odthe peesenttiaverition Siprayides with-therahoved that
escribedg{)rotective film. [0,0Z?%)Moreover, the electronic equipment

A& draMb 6 e BreSenfinuéntiofae pfOAd&F Qi tHe-BFove dedbtibegductor
einsatingdiima 1iquid crystal display element.

[0019] Moreover, the present invention is directed to
electronic equipment. The electronic equipment is provided

with the protective film.
[0020] Moreover, the present invention is directed to
electronic equipment. The electronic equipment is provided

with the insulating film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 'FIG. 1 is a sectional view showing one example of

a semiconductor device.

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Hereinbelow, a photosensitive resin composition,
an insulating film, a protective £film, and electronic equipment

according to the present invention will be described.

[0023] The photosensitive resin composition according to
the present invention includes an alkali solubility resin

including molecules each composed of a main chain having one



[0028]First, the photosensitive resin composition, the insulating film, and
the protective film will be described. [0029]As shown in FIG. 1, a
semiconductor device includes a silicon wafer 1, an aluminum pad 2
provided on a part of the silicon wafer 1 (a part of an upper surface of the

icon FIG 1),and a rotective rowd d so asto cover
ﬁ%&e%’&ﬁN’?I%%rP of tﬁB%uﬁé’éﬁo Afef 1t8t ?h% theHunfifiufit gad 2¢ 9+ °uP

b RRENFuhel-the sesmigondyetars devica-10rpeludes prerpduetor perieni4ast

formed on an upper side of the protective film 3, an insulating film 6
OPFoHdET $683 16 FerAARE bafest mtﬁ@ﬁﬁ&iﬁ%ﬁe%ﬁﬂﬁcﬁﬁ%@ﬁ%ﬁo at

1480 GRYES e, LoRducior Doglign 4yand . solder bump{ provided ophe. o ¢,

barrier metal 5 for electrically connecting an external electrode. [0031]The
tlpeot@jnibemimmstompo@@d fram Engas s ivetion fitm 8hemilcebufferructure
%tln%ﬂlm 32.. '% asswatlon film 31,is omgd to the S|l|<§on wafer 1. A
COl’l

concave poqruon ?orme(fttf}\rdug% t%e pa%swa?on Hii 31 ancfiﬁﬂent

buffer coating film 32 so that the aluminum pad 2 is exposed inside the
concave portion 33. [0032]The conductor portion 4 is composed from a

[A0R41kiIm 41 ahBEP&S portiBit 42 et et Iimf4AL T pr6Giasd thdanto  the

p HERensurfaceofihs buffer coaling flm 32 and apdangr-surfree gkthee above
concave portion 33, and the pad portion 42 is filled into the concave

dpéﬁi@h@a@@@@mﬂy ebfRected 1o teossigeriBump 7.

[0025] Furthermore, the protective film according to the
present invention is composed of a cured product of the above

described photosensitive resin composition.

[0026] Moreover, the electronic equipment according to
the present invention is provided with the above described

protective film.

[0027] Moreover, the electronic equipment according to
the present invention is provided with the above described

insulating film.

[0028] First, the photosensitive resin compcosition, the

insulating film, and the protective film will be described.

[0029] As shown in FIG. 1, a semiconductor device 10
includes a silicon wafer 1, an aluminum pad 2 provided on a part
of the siliconwafer 1 (a part of an upper surface of the silicon

wafer 1 in FIG. 1), and a protective film 3 provided so as to



[00331The pad portion 42 is composed from a metal wiring made of
copper or copper alloy. The barrier metal 5 is joined to the pad portion 42
on a lower side thereof. [0034)The photosensitive resin composition of the
present invention is preferably used for constituting the buffer coating film
32, the insulating film 6 and the like included in the semiconductor device

R 8E deSEriBEE ahova (0038 9owElS, Tre pRoTbsEhsRRelredfer than the

agempesitioatthe present invention is especially preferably used for
constituting the insulating film 6 which is directly joined to the metal wiring.
This makes it possible to provide a semiconductor device 10 having

[@psggnt reliabyity. [AA361Sugh a&%ﬁoéﬁﬂéﬂié!%??’iﬁe@{‘&%o 't&ggﬁaﬁlludes 2

includes an alkali solubility resin and a photosensitive agent. T
csuldbility sesipointiudesinbiecules eachacomposedsafdemain chairchavirg tive

one end and the other end qpposite to the.one end, an organic grou ,
3o "G rF Th ORI TTOLP WA G AFIEAE ghe barrier

ponded t§the one cha tharéd )

mignsalubatesh grodp.caod e sohstituest-graipthended te aldeast ene A dh@iuctor
other end of the main chain and a branch thereof, the substituent group

PREFAGE cyclieBRemicH SHBELRERBntaifAg hitfsgeratdhs. [0837)Ris metal
smakes i pessible-toiimprove adhesiveness of a-cyred.fil; whichjs. |

obtained by curing a film, made of the photosensitive resin composition, to
the metal wiring made of copper and copper alloy, in a state that the cured

([Ygpsiniains a.mechanical property sch S ElNgAon PEIGeNIaNe s vt on
[0 Alkali Solubility Resin

film 31 and a buffer coating film 32. The passivation film 31
i1s joined to the siliconwafer 1. A concave portion 33 is formed
through the passivation film 31 and the buffer coating film 32
so that the aluminum pad 2 is exposed inside the concave portion

33.

[0032] The conductor portion 4 is composed from a metal
film 41 and a pad portion 42. The metal film 41 is provided
on an upper surface of the buffer coating film 32 and an inner
surface of the concave portion 33, and the pad portion 42 is
filled into the concave portion 33 and electrically connected

to the solder bump 7.

[0033] The pad portion 42 is composed from a metal wiring
made of copper or copper alloy. The barrier metal 5 is joined

to the pad portion 42 on a lower side thereof.

[0034] The photosensitive resin composition of the

present invention 1s preferably used for constituting the



[0039]Next, the alkali solubility- resin, which is a main component
contained in the photosensitive resin composition, will be described.
[0040]Examples of the alkali solubility resin include cresol type novolak
resin, hydroxy styrene resin, acrylate based resin such as methacrylate

resin or methacrylic_acid ester resin, cyclic olefin based resin containing . |
bﬁfﬁ%%yl%?guﬁ? ,ft?%tr ox%? grot fs)%l??ﬁgﬁlgel,rb%l ifle Ba é’f?re i Like
iavad theslikei 2, mieag shese-alkalh selubilieresins, the pelyakide-based above .

resin is preferably used. [0041]Specifically, examples of such a polyamide
based resin include: a resin including molecules each composed of a main

[¢tpdR having afjleast.ane of g balyhanzoxazqle syucture and apalyimide ¢

structure, and at least one kind of hydroxyl group (s) , carboxyl group (s) ,
témeroneied) ahtester bond (s3 eactipboridddity oprerftainedlin thesed for

Jugaln.chaj g fesip including moleeyles each, naving a palybenzoxazole
precursor strutture (tﬁat is,ac emical structure Which can'c ang% t°a

thelybeazetazelerstructure) Tlairesiminchudingtmatecideseachtwvipgdvide a
polvimide precursar structure (that is, a chemical structure which_can

S SR 0 pBIiMiRiE Sttictute f2Y 188 TG ding Mol é&uiéS Balh Raving
a polyamide acid ester structure; and the like. [0042]Such a polvamide

based resin may include molecules each represented by the following
[f0F36Mk (2) . PSeoh1awhotosensitive resin composition includes

an alkall solubility resin and a photosensitive agent. The
alkali solubility resin includes molecules each composed of a
main chain having one end and the other end opposite to the one
end, an organic group bonded to the one end thereof, the organic
group having at least one unsaturated group, and a substituent
group bonded to at least one of the other end of the main chain
and a branch thereocf, the substituent group having a cyclic

chemical structure containing nitrogen atoms.

[0037] This makes it possible to improve adhesiveness of
a cured film, which is obtained by curing a film made of the
photosensitive resin composition, to the metal wiring made of
copper and copper alloy, in a state that the cured filmmaintains

a mechanical property such as elongation percentage.
[o0o38] (Alkali Solubility Resin)
[0039] Next, the alkali solubility resin, which is a main

component contained in the photosensitive resin composition,

will be described.



wherein X is a group having a cyclic chemical structure; Rl is a hydroxyl
group! 0-R3, an alkyl group, an acvloxy group or a cycloalkyl group; m is
an integral number of 0 to 2; and R1 is the same or different in each
repeating unit; wherein Y is a group having a cyclic chemical structure; R2
is a hydroxyl group, a carboxyl group, 0-R3, C00-R3, CO-R10; nis an
integral number of 0 to 4; and R2 is the same or different in each

[GPEGYINg unit . - NeLein a-carhon mier of 3.5 47 Ihe range,qf Li1o. 1,4

15; and B1 is a group having a cyclic chemical structure containing
critragén aygrasnovolhéreireiniall repgating unitst wheneeachRhijs rotrylate

the hydroxyl group, at least.one of.R2s is the carboxyl . grou r.when,
D S Lot B T o i L ISaT hE S ARG Ty MiGHgr - ester

rgrolp; anghvhereinpisam itegralarimbesat2 1300 f0R4azachgroup (s),
molecule (polyamide based resin) represented ,

carboxyl group(s) or the like, polyamide based resin, and the
like. Among these alkali solubility resins, the polyamide

based resin is preferably used.

[0041] Specifically, examples of such a polyamide based
resin include: a resin including molecules each composed of a
main chain having at least one of a polybenzoxazole structure
and a polyimide structure, and at least one kind of hydroxyl
group (s), carboxyl group(s), ether bond(s) and ester bond(s)
each bonded to or contained in the main chain; a resin including
molecules each having a polybenzoxazole precursor structure
(that 1is, a chemical structure which can change to a
polybenzoxazole structure); a resin including molecules each
having a polyimide precursor structure (that is, a chemical
structure which can change to a polyimide structure); a resin
including molecules each having a polyamide acid ester

structure; and the like.

[0042] Such a polyamide based resin may include molecules

each represented by the following formula (2).
(R " (R=)mn

~—fNH—X—NH — C—Y—C F—  (2)

n u
O O P

wherein X is a group having a cyclic chemical structure;

b



by the general formula (2) maybe obtained by reacting a compound
selected from the groups comprising diamine, bis(aminophenol) and
diaminophenol each having the chemical structure of the above

mentioned X, and a compound selected from the groups comprising

tetracarboxylic acid anhydride, trimellitic acid anhydride, dicarboxvlic acid,
RicaFbBx & M a dicArborliGadid Hefivative, an acyloxy group

dydroxydieatboxylic acidiand a hydraxydicarbgxylic acid detvatve eagh, . o5 g
having the chemical structure of the above mentioned Y with each other.
Pfoohﬂ]lhhﬁe gane op usidg e divarbdxylie acld, trepdizarooxylic atid is
converted into.an activated ester type dicarboxviic, acid derivative b
reactings,gﬁ%%%%ngeﬁst v%itﬁrf%gg%}&?z,@-Sélr?(z‘lojtrcfago %I%}Cfﬁle? ”%é::: and e
rRhe activatgdrestertypediegrhoxylie acidideriviadive may- ke, usembirethe co-r*°;
above reaction. This makes it possible to improve a reaction yield of the

ridleRllidd eaGT epradBhfed By the geheraPmnuis (3 Conafatng different

ifincduded inythespalygmide; based resin. [0045]In the case where the
molecules each represented by the general formula (2) are heated at a

temperditfé o BbBUEABDIS 40O heyTarkt deRydratetiantogetized. Ago 15/
a%&eﬁumitge{i 5@1@%@\?&%@“§? %%p@%l '@llge%hgggl esrlr:zz_gtrlc:q;gé?ea?éggtaining

copolymer of the polyimide an olybenzotriazole can be ned.
00z6srdestritned above, the X shown in the general formula (2) is the

group hal\{ng the cnglr!r%%cglemlcal structure, and examples of the grou

having the cyclic ch SR re e UER B GrodpaviRG & a{)i'orr]lgi@ot the

hirgrsuchiagadignzese ringaera niaphiralehs ring, enarodRARG agroup, or
bisphenol structure, imgoup having a hetero ring such as a pyrrole ring or

wRfiftaR 3y, Bnd-thé*ile. §664 RRAlIF TR BRuFlepreseiitedy e R'S is

tfggowipggg@qla&))@pgregggably selected as the group having the cyclic
chemical structure (that is, the X). wherein each group is bonded to

NH grodp$ ae% positidns, s CTHZTEHIRMD S, 8022COy NHHCO,

C(CF3)2 or a single bond, and R4 is a hydrogen atom, an alkyl group, an
alkylester group or a halogen atom.

[0043] Each molecule (polyamide based resin) represented

by the general formula (2) may be obtained by reacting a compound
selected from the groups comprising diamine, bis (aminophencl)
and diaminophenol each having the chemical structure of the
above mentioned X, and a compound selected from the groups
comprising tetracarboxylic acid anhydride, trimellitic acid
anhydride, dicarboxylic acid, dicarboxylic acid dichloride, a
dicarboxylic acid derivative, hydroxydicarboxylic acid and a
hydroxydicarboxylic acid derivative each having the chemical

structure of the above mentioned Y with each other.

[0044] In the case of using the dicarboxylic acid, the
dicarboxylic acid is converted into an activated ester type

dicarboxylic acid derivative by reacting, in advance, it with

10



[0.048]As represented by the formula. (2), the RI is not bonded to the X, or
one or two of the R's are bonded to the X. In this regard, it is to be noted
that even in the case where one or two of the Rs are bonded to the X,
each Rl is omitted in each of the formulas (3-1) to (3-6). [0049]As
described above, the Rl is the hydroxyl group or the 0-R3, and the R3 is

aﬁlésﬁb%qﬁcygﬁau% R a6 R henteridra biks Condetke activated
e@@é&pt%fp%f Hlecg_gﬂggék}qgé %ch%gli@’aac Efk?éhé{w%‘éou%@&tb}{' the above

group, a propyl group, an isopropyl group, a tertiary butyl group, a tertiary
rmﬁgtymbonvhgxaupaameml proup] albenzyl groum eetatrahyardfaranyyield

al{tleqa qb %yra?n kgrou randt e OI{| TQE abé)ve?ESfr%g%%%la 2)
ra Jus ngs ility © e polyamide 3'5ased tesin ih 3R aikaline aqueous

ceolgtion (@A Amangithesel graupst e Xds especiallybpreferablysin.
selected from the formula (3-1), the formula (3-2) and the formula (3-3),
and two or more of the groups selected may be used in combination. This

[Bokes it possiblg to especially jpprove workaBiiy of a.palleraingalihesented
photosensitive resin composition, a film physical property and flux

bréﬁétan@@r(wﬂerﬁgém&r@ é@rhmmy) ot atceded film weetrisbidinedbpbout
1%' HFQ: [OQ%%% ﬁqfescgg thaenéShoc\évf D tI&e ggqsgrgl result,

ormu |s the gro avmgt cyc iC c%emlca tructure an
téEkwtedftmmme:samH me:@ewltmﬁmgih&d(eEmme&ntmergirazple or a

ha the cyclic chemi c struc e include a group having an aromatic
R SRR e S B ihe OF Lo HFIEHE THE P ARG aLe can be

dysphenad structure, a group havmg a hetero ring such as a pyrrole ring, a
furan ring or a pyridine ring, and the like. [0052]Specifically, a group
represented by the following formula (4) is preferably selected as the

[@9uB having the.cyglic chemical siuciure (that is; the X), (4:0) +ne general
formula (2) is the group having the cyclic chemical structure,
and examples of the group having the cyclic chemical structure
include a group having an aromatic ring such as a benzene ring
or a naphthalene ring, a group having a bisphenol structure,
a group having a hetero ring such as a pyrrole ring or a furan

ring, and the like.

[0047] Specifically, a group represented by the following
formula (3) 1is preferably selected as the group having the

cyclic chemical structure (that is, the X).

11



wherein each group is bonded to 0=0 groups at *positions, A is CH2,
C(CH3),, 0, S, 502, CO, NHCO, C(0F3)2 or a single bond, and R5 is a
hydrogen atom, an alkyl group, an alkylester group or a halogen atom.
[0053]As represented by the formula (2), the R2 is not bonded to the Y, or
one to four of the R2s are bonded to the Y. In this regard, it is to be noted

that even i case wheregne e four of the R2s are bonded to the Y,
each R2 i diqge 4 0 *
described the R'{ ¢ arbox e
0-R5, th® C00-R3*or the CU-R'. e nsare

bonded to th&-¥)in one repeding)unit, the R2s are the same or different.

[0055]The iIs\an organic grou’y:-hau.l.?' g a carbon nufrtér of 1 to 15.

Concreteé/xamr\l(es of the R5in ]ude e\ ormvl group, a methyl group, an

ethyfgro%%(?)yl droup? an jsopropy grdupg @ gertiary butyl group, a (3)
b

tertiary bu onyl group, a’phenygroup, a benzyl group, a
tetrahydrofuranyl group, a tetrahydlla pvranyl group, and the like. [0056]in
this regard, {44 )to be noted that in a|l repeating units of the formula (2),
when each RHs\not the hydroxyl grBtip, at least one of the R2syis
carboxyl gr ren-g@ch R2 is not the carboxyhgroup,-atdé

the RIs is roxyl grQup. s Stin
solubikity of the polyafidebag

chemical structure containing nitrogen_ atoms. Concrete examples of the
Rl include a (1H-tetrazol-5-vi) amino group (that is, the chemical structure

represented by the formula (1-1)), a 1- (1H-tetrazol-5-y1) methyl-amino
group, ¥BAH-Tefard-552) Bens- APTHE GG NEh&58HRe @Herhiggsitions,

mstiucterg represented By the fepmulaf1l-3h;and the-like. Inthis case the 1ong,

substi}uent group having the cyclic chemical structure containing nitrogen
aaents is Bordedds e brarichiof thie mblvéhdindpeactnmoleclester group

Jpclude: hrb@&p%lgag?ide based resin (alkali solubility resin). [0058]The
above RIs are used for improving adhesiveness

[0048] As represented by the formula (2), the R' is not
bonded to the X, or one or two of the R's are bonded to the X.
In this regard, it is to be noted that even in the case where

one or two of the R's are bonded to the X, each R! is omitted

in each of the formulas (3-1) to (3-6).

[C049] As described above, the R' is the hydroxyl group
or the 0-R’, and the R’ is an organic group having the carbon
number of 1 to 15. Concrete examples of the R® include a formyl
group, a methyl group, an ethyl group, a propyl group, an
isopropyl group, a tertiary butyl group, a tertiary
butoxycarbonyl group, a phenyl group, a benzyl group, a
tetrahydrofuranyl group, a tetrahydropyranyl group, and the

12



of the cured film to a metal wiring (especially, a copper wiring). selected
from the formula (4-1), the formula (4-2) and the formula (4-3), and two or
more of the groups selected may be used in combination. This makes it
possible to especially improve workability of a patterning of the
photosensitive resin composition, a physical property of a cured film which

L btainEdshyReantsy the fifth ooseiEdrafera polamiae bagésrdsiaty of the
ghelidingymolecules each; represented by 1he following formula. (3) may, be

used as base resin of the alkali solubility resin. This'makes it possible to
further improve storage stability of the photosensitive resin compaosition.

rein X is a group having a cyclic chemijcal structure; Rl.is a_hydroxyl

b . o A Cras SRR, Groapor Sy GSas) Faup A RE=DLY

sall integral mumdberaic0 ®o2nandX,(REand inlake thersame or differentrid the
each repeatin(g unit, respectively; wherein Y is a group having a cyclic

FSHSHital structtire; Bl RyGroxgIPgdupT a i &Ht Grous C-#;ed may be
uEO&-R3, €OrRiAiTanntegrah NumBer 050 1o 4 ands Y2 apd naredhes 11y

_same or different in each repeating unit, respectively; wherein a

1ERBON AURBERSLRS /iR fhe rigecsIinol6E dneeRPivod gecis haviig aesin

Sfflls chemical struatyge cepiaining mivggen plomss o1 Aol alee (10w
repeating units, when each R. is not the hydro yiagroup, at least oné o

tRae esrthewwaeboxyt gieaup, oy ) whéneachrR2 i< hanthercarhoxyd grbtip,iated by

Jgastone pLRe 1S the hydroxyl group;

[005B1] As described above, the Y shown in the general
formula (2) is the group having the cyclic chemical structure,
and is selected from the same one described in the X. Examples
of the group having the cyclic chemical structure include a
group having an aromatic ring such as a benzene ring or a
naphthalene ring, a group having a bisphenol structure, a group
having a hetero ring such as a pyrrole ring, a furan ring or

a pyridine ring, and the like.

[0052] Specifically, a group represented by the following
formula (4) 1s preferably selected as the group having the

cyclic chemical structure (that is, the Y).

13



wherein a and b represents mole percent (mol%), a + b = 100, a is in the
range of 60 to 95 mol%, and b is in the range of 5 to 40 mol%; and
wherein Z is a siloxane structure represented by the following formula (6).
R8B8R8 R6 - Si- 0 - Si- R7(6) R9Rg wherein the siloxane structure is
bonded to NH groups at * positions, and R9 to R9 are organic groups and

solubility Eﬁﬁi? is a copolymer inluding repeatiog uni v 0
parentheses to which "a" is(‘?ar@lied and repeating unit% &’é losed within

parenth which "b" is apz}ned-aﬁ' ~&S represented by ormula (5).
[QOGZ]Meaﬂn’g unit "a" i deriv& from a compound 'r&;cnaybe
obtaingd by ?ting a compogihd sele edﬁro@h@)groups%smg* (4)
diaminexbijs(@aminophenol) anadiamjiadphenol each having nical
structure of'the above mentioned X, and a compound selected, fram the
groups conplising tetracarboxylic 4cid anhydride, trimellitic acid

anhydride,ehiearboxylic acid, dicaggoxylic acid dichloride, a dicarboxylic
acid deri fcarboxylic acid and a hydr ygiea id
derivatiyec®aell having aj cheical structure of aljove ent with
eagh Gther, [0063]@h thH othbrherd, éx tingluniOb" is derived %

. fingAilicone diamine
having the chemical structure*ofthe above tionedZ (that is, the
formula (6)), anda compound selectéglffbm the groups comprising

tetracarboxylic acid anhydride, trimellitic acid anhydride, dicarboxylic acid,
dicarbdXyRE BER BRFROATE R iCaRIIXIRE dGdderivativeps at * positions,

hydroxydicar lic agid and droxvdi oxyi id derivati
shydrexydicarbaxylic agjd and afydroxvdigasgoxylicgeid detiva é’?&?‘f@ bond,
havin t%e chem%?:éf structure ofzthe above mentioned3gzwith each other.

and R” 1s a hydrogen atom, an alkyl group, an alkylester group

or a halogen atom.

[0053] As represented by the formula (2), the R? is not
bonded to the Y, or one to four of the R%s are bonded to the
Y., In thisregard, it is to be noted that even in the case where
one to four of the R%s are bonded to the Y, each R? is omitted

in each of the formulas (4-1) to (4-7).

[0054] As described above, the R? is the hydroxyl group,
the carboxyl group, the 0-R’, the COO-R®, or the CO-R*®. 1In the
case where a plurality of the R”s are bonded to the Y in one

repeating unit, the R?s are the same or different.

[0055] The R’ is an organic group having a carbon number

of 1 to 15. Concrete examples of the R® include a formyl group,

14



[0064]By using the polyamide based resin including such molecules as

the base resin of the alkali solubility resin, it is possible to especially

improve the storage stability of the photosensitive resin compaosition.
[00651Concrete examples of the Z include chemical structures

represented by the following formula (7). CH3CH3 Il *(CH2)3- 9i -CI -11-
ICHEHBYE SHIER3 ERIECHY | *9r pOHO42 SILARBE- (@924 - an isopropyl

éydggﬂéitertiarybutylgroup,Eitertiarybutoxycarbonylgroup,
a phenyl group, a benzyl group, a tetrahydrofuranyl group, a
tetrahydro pyranyl group, and the like.

[0056] In this regard, it is to be noted that in all
repeating units of the formula (2), when each R' is not the
hydroxyl group, at least one of the R’s is the carboxyl group,
or when each R? is not the carboxyl group, at least one of the
R's is the hydroxyl group. The above R’s are used for adjusting
solubility of the polyamide based resin in an alkaline aqueous

solution.

[00571] Further, as described above, the R'® is the group
having the cyclic chemical structure containingnitrogen atoms.
Concrete examples of the R*® include a (1H-tetrazol-5-yl) amino
group (that is, the chemical structure represented by the
formula (1-1)), a 1-{(lH-tetrazol-5-yl) methyl-amino group, a
3-(lH-tetrazol-5-yl) benz-amino group (that is, the chemical
structure represented by the formula (1-2)), and the like.

In this case, the substituent group having the cyclic chemical
structure containing nitrogen atoms is bonded to the branch of
the main chain in each molecule included in the polyamide based

resin (alkali solubility resin).

[0058] The above R'®s are used for improving adhesiveness
of the cured film to a metal wiring (especially, a copper

wiring) .

[0059] Among these groups, the Y is especially preferably

15



CBH5CBHS I1 * - (CH2)3- Si -0 -Si -(CH2)3 - 11 C6H5C6H5 CH3CHI3
*(CHO3-- --O(CH2)3* C6H5C6H5 H3 Si -0 -SiCH3 CH3 CH.CH I3
0--

selected from the formula (4-1), the formﬁla {4-2) and the
formula (4-3), and two or more of the groups selected may be
used in combination. This makes it possible to especially
improve workability of a patterning of the photosensitive resin
composition, a physical property of a cured film which is

obtained by curing the film.

[0060] Further, polvamide based resin includingmolecules
each represented by the following formula (5) may be used as
base resin of the alkali solubility resin. This makes it
possible to further improve storage stability of the

photosensitive resin composition.

(R m (R%)m (R %
—NH— X —NH — c::»—«*iw—{:: +— NH NZMNH“CM&J ~
I I q I I 1

O 8] O Q

wherein X is a group having a cyclic chemical structure;
R' is a hydroxyl group, O-R’, an alkyl group, an acyloxy group
or a cycloalkyl group; m is an integral number of 0 to 2; and
X, R' and m are the same or different in each repeating unit,
respectively;

wherein Y is a group having a cyclic chemical structure;
R* is a hydroxyl group, a carboxyl group, 0O-R®, CO0-R®, CO-R‘;
n is an integral number of 0 to 4; and Y, R and n are the same
or different in each repeating unit, respectively;

wherein a carbon number of R’ is in the range of 1 to 15;
and R*® is a group having a cyclic chenical structure containing
nitrogen atoms;

wherein in all repeating units, when each R' is not the

hydroxyl group, at least one of R°s is the carboxyl group, or

16
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CH3CH, 61156H5 Si- - Si- CH,CH, I-| C6H5C6H5 wherein each
chemical structure is bonded to NH groups at * positions.

when each R® is not the carboxyl group, at least one of R's is
the hydroxyl group:;

wherein a and b represents mole percent (mol%), a + b =
100, a is in the range of 60 to 95 mol%, and b is in the range
of 5 to 40 mol%; and

wherein Z 1s a siloxane structure represented by the

following formula (6).

R, R,
| !
* — Rg— S —0—8i — R, —— * (6)
l i
R, R,

wherein the siloxane structure is bonded to NH groups at
* positions, and R® to R’ are organic groups and the same or

different.

[0061] The polyamide based resin including the molecules
each represented by the formula (5) is preferably used as the
alkali solubility resin. Specifically, it is preferred that
such an alkali solubility resin is a copolymer including
repeating units enclosed within parentheses to which “a” is
applied and repeating units enclosed within parentheses to

which “b” is applied, as represented by the formula (5).

[0062] Each repeating unit “a” is derived from a compound
which may be obtained by reacting a compound selected from the
groups comprising diamine, bis(aminophenol) and diaminophenol
each having a chemical structure of the above mentioned X, and
a compound selected from the groups comprising tetracarboxylic

acid anhydride, trimellitic acid anhydride, dicarboxylic acid,

17



[0066]In the case where the polyamide based resin including molecules
each represented by the general formula (5) having the chemical structure
of the | is used as the alkali solubility resin, a cured film, which is obtained
by curing a film made of the photosensitive resin composition, can exhibit
d{%sg)eciall excellent adhesiveness to a substrate such as a silicon wafer.

BT T ivs tasBCATato THEREA T the “a GRAGRRE iSRGt shrtiediarg tive.
hifaiiedkipsa spegific yalue, it the ratioof the '1hyis-Breferablyr4Q MaI%or »ciq

less, and more preferably 30 mol% or less. By setting the ratio of the "b"

AREHIHake BBoAANgEaHeH M earrhavelerdel it Bafibilig apdn the above
ﬂggg%%%gogiqgit@gr%og &Qdeg(gggzpattem workability. Further, the film

cured (insulating film 6) can maintain excellent adhesiveness to the metal
wiring (conductor portion 4). [0066]In each of the molecules included in

ch_an alkali solubility resjn, the organic group having the at leastone = |
[E)lr#s%?arated grédb iglb%n&é%l?orth%%ﬁ%’enﬁaoﬁherﬁ%ﬁ?a%ﬁﬁ. gt b7 is
deakest pessihledo kapieyeraimeshanicah propssty sSHeh aslongatior act ing
percentage of the cured film. [0069]Examples of such an organic group

Sihtthaenn SiHalieYroay hadingf IHEBhE KinPEEAREN YredpEher above
KIS SERUR ((&)a 8Miacid:anhydride groupsgontaining.a Gyglic, chemical o - o4
structure, and the like. This makes it possible to improve the mechanical
fpiopergnef the@uped fPMPODTOIRY reatthag thdbabovsialiphatic orabigddride,
[ roup with an amino. group,.the grou n be transformed into a . .
tg%ﬁg ga%ﬁb%alﬁgr%ﬁ g?gug é;]slz%er’epdriels%#e(f gg\/ lecfoﬁllg\:}vrcl]irfg ormu a% &}5 ylic
a,ca group diawinigoalkyiryl group (s) ds cepreserteddy the faltowing forieda: i ve,
(}% or the like. , , . . .
hydroxydicarboxylic acid and a hydroxydicarboxylic acid
derivative each having the chemical structure of the above

mentioned Y with each other.

[0064] By using the polyamide based resin including such
molecules as the base resin of the alkali solubility resin, it
is possible to especially improve the storage stability of the

photosensitive resin composition.

[0065] Concrete examples of the 7 include chemical

structures represented by the following formula (7).
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-C- HC | HC NC-OH 10i(8-1) HHH3C-C=C-H2CHHH3C-C=C -
-H2C (8-3) Hc 7112C - 0\,c - He. H2c -0/c\ C OH (8-5) g

o o

¥ — (CHy),— Sli —0 —%i'— (CHy), — *
CH, CH,
@ g

x = (CH);— §i—0 ~§i— (CH), —
CH,  CH,
CHs  GelHs

| 1
* — (CH);— §i —0 ~§ ~(CHy, — *

CH, CH;
oh o
* — (CH),—S§i—0 —Sli—- (CH,), — *
CH, CH
H,  CH,
* ‘@ Si"O-—Si—*@— *
cn,  om,

HyG CH, CH, AH;
O g-0-5-O- -
CH, CH,
6H5 GHS
olto-
CH, CH,

wherein each chemical structure is bonded to NH groups

at * positions.
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C-OHO0(8-6) (8) HO-C 0 (94)(9-2)

[0066] In the case where the polyamide Dbased resin
including molecules each represented by the general formula (5)
having the chemical structure of the Z is used as the alkali
solubility resin, a cured film, which is obtained by curing a
film made of the photosensitive resin composition, can exhibit
especially excellent adhesiveness to a substrate such as a

silicon wafer.

[0067] In this case, a ratio of each of the “a” and the
“b” is not particularly limited to a specific value, but the
ratio of the “b” is preferably 40 mol% or less, and more
preferably 30 mol®% or less. By setting the ratio of the “b”
within the above range, the film can have excellent solubility
at an irradiated portion thereof and good pattern workability.
Further, the film cured (insulating film 6) can maintain

excellent adhesiveness to the metal wiring (conductor portion

4) .

[0068] In each of the molecules included in such an alkali
solubility resin, the organic group having the at least one
unsaturated group is bonded to the one end of the main chain.
This makes it possible to improve a mechanical property such

as elongation percentage of the cured film.

[0069] Examples of such an organic group include an
aliphatic group having at least one kind of alkenyl group (s)
or alkynyl group (s), an acid anhydride group containinga cyclic
chemical structure, and the like. This makes it possible to

improve the mechanical property of the cured film.
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OCr-CH - COaCH 0 [0071]Amon, these groups, the group having the
alkenyi group or alkvnvl group is especially preferably selected from the
formula (8-1), the formula (8-7) and the formula (9-1) each transformed by
the reaction, and two or more of the groups selected may be used in
combination. This makes it possible to especially improve the mechanical
property of the cured film. [0072]Further, in each of the molecules

[ioghysied in the plkalissplehiity resin JRe SUbsHUBALGURRAYIRgdNEnhydride
group with an amino group, the group can be transformed into
a group having alkenyl group (s) as represented by the following
formula (8), a group having alkynyl group(s) as represented by

the following formula (9), or the like.

I i
_~c- _
Hﬁ H,C— H,C —C
HC
\ _ H3C-— H2C —C
. A
(8-1) 8-2
ST > h
H H - I
H,C—C =C- H,C C~ H,C —C=C- HC ¢~ C
H_H | |
H,C—C=C- H,C ~C H,C —C=C- HC ~C
c— c—
(83 " 4 M
0 o)
? 0
I I
H ” H,C
HC~ /C N
H,C—0 (}:]—,OH ﬁ — OH
(8-5) 0 o (86)
[ l
e H,C—C= C-H,C —0— H,C —0 C—
H H
c—on HC—C= C-HC—0— H =07 \ICI"“OH
(8-7) |l (8-8) 0
0
(8)
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cyclic chemical structure containing nitrogen atoms is bonded to at least
one of the other end of the main chain and the branch thereof. This
makes it possible to improve adhesiveness of the cured film to the metal
wiring (especially, copper wiring) and the like. [0073]Examples of the .
substituent group having the cyclic chemical structure containing nitrogen
atoms include a ¢y(5-1H-tetrazoyl) methyl-amino grgup, a 3-(1H-pyrazoyl)
amino group, a 44(1 azov1l) amino group, a 5,-§llH- zoyl) amino
group, a 1-(3'-'IF|(E)yr Mﬁamino group; a (T@‘VT yHH
methyl-amino groupy/a 1-(5-1H-pyrazoyl) methyl-amino group, a
(1H-tetrazol-BQ1r &mino %llj that is, the chemical stru¢@re jepresented
by the formula (1-1, a 13?1 {tetrazol-5-y1) methyl-amino group, a
3-(1H-tetrazo|—5-’\“{g benz-amino group (that is, the chemical strﬁg&re
represented by t

formyla (1-2)), and the like. [O0OT¥#]Amon
groups, it is prete(r k hesspgtituent group ha a‘t@ _q{%tﬂe
chemical structures regpteésented by the formulas (1-1) 1-3’?7 [
makes it pggsipjete especi@ p’gzorove the adhesiveness of thegeyrgd film
to the metal wiring thade of‘'cOppér and copper alloy. [0075]As described
above) in the presth invention, the alkali solubility resin includes the
molecules each containingsa¢prganic group bondegg to the qEEal of the
main chain and ?lavi g the at least one unsaturatedigro nd the
substituent gretig @ oakftgst one of the otheren i
chain and the brancptiereof and having the cyclic c{lgng al structure
containing nijteges atomsg%%%?(ﬁ]This makes it possiie'te improve the
- mechanical propelty of th d film and to enhance the ac&)._e_s&(e f

the cured film to the metal wiring. It is supposed that these/facts are
because of th&following reason. [0077]Since eac'% molecules
included in_the! @_gﬁﬁ@ntains the-GrgeicproGiehavi
at least one unsat d group at one end of the /ain chain, wherthe

cured filmjigforméd by curing the film made d@he ghotosensitive resin
composition, a rg¢action oc(cgugpetween the molec%es. As a @_ athe
mechanical proférty such as elongation percentage of the cutéd can
be improved. %

[0071] Among these groups, the group having the alkenyl

group or alkynyl group is especially preferably selected from

the formula (8-1), the formula (8-7) and the formula (9-1) each

transformed by the reaction, and two or more of the groups

selected may be used in combination. This makes it possible

to especially improve the mechanical property of the cured film.

[0072] Further, in each of the molecules included in the

alkali solubility resin, the substituent group having the

cyclic chemical structure containing nitrogen atoms is bonded

to at least one of the other end of the main chain and the branch
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[0078]Further, since each of the molecules included in the alkali solubility

resin contains has the substituent group having the cyclic chemical

structure containing nitrogen atoms at the other end of the main chain or

the branch thereof, when the cured film is formed by curing the film made
f the photosensitive resin composition, a reaction occurs between the

tedit Ehemitat Sfitive contaititd Ritfoden'atbme Ehad cofserGeopper the
callayscenstitutinothe metal Wiing: A§ a eassiictheraupedfilmcan RNPaRee and

the adhesiveness tothemstalwiring. [0079]On the other hand, in the case
t%ﬁeﬂelﬂi%yclic compound containing nitrogen atoms is merely added to a

photosensitive resin composition, namely, an alkali solubility resin

including molecules each having no cyclic chemical structure containing
[Ar68én atomEsarsedesuch minkecules eachdravigg ooxydicichemicakcyclic
C%téucltggelcoréta]ifqiré% ni}rogen atggms themselves cannot reag:t with copper

and copper aIFoy coHstﬁutiﬁé) a r%é%}z\}\ﬁrinél.l[ﬁﬁgéﬁﬁereaf et is di |cﬁﬁle a
1that alguree titra obtained oy cuying adfilibcogpesed of she photasepsitiveoy 1 )

resin composition has sufficient adhesiveness to the metal wiring. [0081]In
2BthRP WSTdEPin thié case! TR Fderts obtaiafieertBdhésvenéss Pyrazoyl)

agg%@er%w,reda('lmlan@sﬂﬂ%ng%%m jtisjmpgganthanbothaocuy,
reaction between the cyclic compound containing nitrogen atoms and the
Lodpektarelecppey Alloyoerstifutiriathametab witing, end drédctidh-pyrazoyl)
n_the.cyclic compau optaining nitregen, atoms and the .
m%%%lfﬁ%%%éﬁf i|81pthe% a&%ﬁ s%%bﬁl?ty%s%g_a rg?ca?ﬁeéq ou trsaﬁﬁ:ie(ﬁ%fﬁt Sy
tjoo82lHowevdr, geémeratty, e the pases edesel theycydtie compoubd (1-1)), a
l(_:_0(2};taining(8nitrogle;g toms is merely added to the photosensitive resin
Cco e

posifioh 3 ctioh’ between the Téhic 2BmPBund cont&RAEP a
3nitrogen atams andghe molgewles included inbths alkalk solubility keSiBhemical
cannot be carried out sufficiently. [0083]In the present invention, the alkali
s{alumifityaR shERERSES BRmdlecties é8dHEdrtaintng the subsditdere 1ike.
group bonded to at least one of the other end of the main chain and the
branch thereof and having the cyclic chemical structure containing
[RiGd§én atomsAiroothertierds, thie alkadi solubility sesirrimEkmesdhetdyatic the

SoNRoynd contalning nitrogen atoms in a molecule ereol: .1 structures
represented by the formulas (1-1) and (1-2). This makes it
possible to especially improve the adhesiveness of the cured

film to the metal wiring made of copper and copper alloy.

[0075] As described above, in the present invention, the
alkali solubility resin includes the molecules each containing
the organic group bonded to the one end of the main chain and
having the at least one unsaturated group, and the substituent
group bonded to at least one of the other end of the main chain
and the branch thereof and having the cyclic chemical structure

containing nitrogen atoms.
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containing nitrogen atoms can react with the copper and copper alloy
constituting the metal wiring, so that the cured film can have excellent
adhesiveness to the metal wiring. [0085]As described above, the alkali
solubility resin includes the molecules each containing the organic group
onded to the one end of the main chain and having the at least one

[30Rdrated grotp SaMP R sutstRISt JrdGp bondBR T dfieREofe Jrafe- cat
p@ibgE end of therpawchain andrihgranshdhereqtand havinmtheieless of

chemical structure containing nitrogen atoms. [0086]Examples of such an

té‘lﬁaﬁ%éﬁﬂ)iﬁtiy%sﬁﬂn*blﬂﬁjéi‘ﬁ’feafb_lf_é%\ﬁﬁ@t%/peslﬁ}f dlRaf 'sonDARErédias these
008Z1AfIrst type of ap alkalisalubilityreginipclpdes golecules each

composed of a main chain having one end and the other end opposite to
the one end, an organic group bonded to the one end thereof, the organic

r having the at least ope turated group, and a_substjtuent grou .
B o the CoHaF 8 SR ot S i B oG O nhRgE ke L
sihewgyclia eferaisalsitdetute eentairing-aigngenatoms.Ha088JA speond 1east

type of an alkali solubility resin includes molecules each composed of a

ORRITER&R Hefvhitfo e 8RB gt theStRBreREGBppdsité o teton&BAdFan when
rerganig greupsnanded o thg,qneendthereot, the qrganie grQuRPaVING £ the

the at least one unsaturated group, and a substituent group bonded to a
PhaReR of tHe igtnrehailm tenbstitiam grous hatihghecsyetie between the

emical_structure containi itrogen atoms. In_this regard, in_this secon
mt%/%é% ?hegst alkali §0Iu iI?tCyer%%;anm,’thgagt%e%seu%%%ﬁj%%?groﬁgbrﬁgff EZ SuC% as
eandexittdcthemmtiverserichofethe fnainechairn: 46089 Athirckty pe ©f anpatkatied .
solubility resin includes molecules each composed of a main chain having
one end and the other end opposite to the one end, an organic group

ftoaoed to the gre-end thergok the oxganic greu:havng the akleastoi@ed in
unsaturated group, and substituent groups bonded to both the other end

toranelmaihichaiiaidid bran@s tHeeon thé REDaficht rowups Thgnent group
rhaving,the cyclic chemigalstruciute coniaining iFAgen 8PS+ t rogen atoms

at the other end of the main chain or the branch thereof, when
the cured film is formed by curing the film made of the
photosensitive resin composition, a reaction occurs between the
cyclic chemical structure containing nitrogen atoms and copper
or copper alloy constituting the metal wiring. As a result,

the cured film can enhance the adhesiveness to the metal wiring.

[0079] On the other hand, in the case where a cyclic
compound containing nitrogen atoms i1s merely added to a
photosensitive resin composition, namely, analkali solubility
resin including molecules each having no cyclic chemical
structure containing nitrogen atoms is used, such molecules
each having no cyclic chemical structure containing nitrogen

atoms themselves cannot react with copper and copper alloy
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[0090]In this regard, it is to be noted that within a scope of the object of

the present invention, the photosensitive resin composition may contain

an alkali solubility resin including molecules each composed of a main

chain having both ends, substituent groups bonded to at the both ends,

the substituent groups each having the cyclic chemical structure
COSahYTR8g8n Bfdrfs, 4HdidFEn alkali solubility resin including

molecules each composed of a main chain having both ends, organic

groups bonded to the both ends thereof, the organic groups each having
[20884t one un$awEséd Broupl (009 E)(Rhbidserisitive Nyaht) f0092]Nest, £ilm

nsifj nt wll ribed. . .
e e htom b S0 AR RIS AEAL 7 reatn
cihiercase vikerelthe phofdsensiive selieeomposiionteontamstbeéal wiring.
photosensitive agent, when an ultraviolet ray or the like is irradiated onto a

film made of the photosensitive resin composition, a chemical change of

[eadmolecule includadin the-alkali selubilitysresinsaccurs within irradiated+ 2 i n
portions of the film easily. [0093]As a result, by irradiating the ultraviolet
Sta o the ke DRRSHETRRE SOIRARY DEBath ehekficsyidhdhgeyd the metal

wipkeeyle inanalkali aguegqusisolution is increased. Thepefore, &y o cyclic

difference of solubility between the irradiated portions and non-irradiate
qeartions of thenfilmlis igeneratedoe B0943Exarmplesdfithe photpsensitiveé copper

ent include: an esterc oundafaphenoliccompoundand_,
a% 9r¥apc)r?trﬁggﬁﬁgﬁéﬁgd?agz%%%gﬂlf‘gﬁfélan(:?d;aahngs er caction between the
csarnpeundafaphaendliceernpodndanchitrogen atoms and the molecules
included in the alkali solubility resin are carried out

sufficiently.

[0082] However, generally, in the case where the cyclic
compound containing nitrogen atoms 1is merely added to the
photosensitive resin composition, the reaction between the
cyclic compound containing nitrogen atoms and the molecules
included in the alkali solubility resin cannot be carried out

sufficiently.

[0083] In the present invention, the alkali solubility
resin includes the molecules each containing the substituent
group bonded to at least one of the other end of the main chain
and the branch thereof and having the cyclic chemical structure
containing nitrogen atoms (in other words, the alkali
Solubility‘resin includes the cyclic compound containing

nitrogen atoms in a molecule thereof).
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1,2-naphthoguinone-2-diazide-4-sulfonic acid; and the like.

[0095]Specifically, examples of the photosensitive agent include ester
compounds represented by the following formulas (10) to (14), and two or
more of the ester compounds maybe used in combination. In the regard, it

is to be noted that in the formulas (10) to (143(,)er is a hydrogen atom, a 1,
[298Bhthoguindhe-2sdiazife-5-siifShylgotipiors ~ chemical  structure

cbrtRaRMACOHINERS s Hiazidend-sulfomd greup.; GH3 GH3 Qs NH- AGH-Shpper
-0- Si-(CH2)3-NH-Q 1 CH3CT-13(10)
alloy constituting the metal wiring, so that the cured film can

have excellent adhesiveness to the metal wiring.

[0085] As described above, the alkali solubility resin
includes the molecules each containing the organic group bonded
to the one end of the main chain and having the at least one
unsaturated group, and the substituent group bonded to at least
one of the other end of the main chain and the branch thereof
and having the cyclic chemical structure containing nitrogen

atoms.

[oos8e] Examples of such an alkali solubility resin include

the following types of alkalil solubility resins.

[oog7] A first type of an alkali solubility resin includes
molecules each composed of a main chain having one end and the
other end opposite to the one end, an organic group bonded to
the one end thereof, the organic group having the at least one
unsaturated group, and a substituent group bonded to the other
end of the main chain, the substituent group having the cyclic

chemical structure containing nitrogen atoms.

[0088] A second typeofanalkalil solubilityresin includes
molecules each composed of a main chain having one end and the
other end opposite to the one end, an organic group bonded to
the one end thereof, the organic group having the at least one
unsaturated group, and a substituent group bonded to a branch

of the main chain, the substituent group having the cyclic
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(12) 0000000QOO0Q O (13) [0096]An amount of the
photosensitive agent is preferably in the range of 1 to SO wt%, and more
preferably in the range of 5 to 30 wt% with respect to a total weight of the
photosensitive resin composition. By setting the amount of the
hotosensitive agent contained in the photosensitive resin composition

CfRiH RS ZBCHRTANGE, Bre hifrt it Bifeogen atoms.  In this regard,
1 Bhetosensitivetesincampasitiopeanhavepspegiallyaxcellent Sensitvity,e orher

[0097]1t is preferred that the photosensitive resin composition further
siiefuldes seedmpoond haeingqsherotid dgdioxyt roupsh Fhismakes itthe main
cggﬁ%ble to further improve

[0089] A third type of an alkali solubility resin includes
molecules each composed of a main chain having one end and the
other end opposite to the one end, an organic group bonded to
the one end thereof, the organic group having the at least one
unsaturated group, and substituent groups bonded to both the
other end of the main chain and a branch thereof, the substituent
groups each having the cyclic chemical structure containing

nitrogen atoms.

[0090] In this regard, it is to be noted that within a scope
of the object of the present invention, the photosensitive resin
composition may contain an alkali solubility resin including
molecules each composed of a main chain having both ends,
substituent groups bonded to at the both ends, the substituent
groups each having the cyclic chemical structure containing
nitrogen atoms, and/or an alkali solubility resin including
molecules each composed of a main chain having both ends,
organic groups bonded to the both ends thereof, the organic

groups each having at least one unsaturated group.

[0091] (Photosensitive Agent)
[0092] Next, the photosensitive agent will be described.
The photosensitive resin composition includes the

photosensitive agent. In the case where the photosensitive
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sensitivity of the film.lh addition, when the film is developed after
irradiation, it can be patterned at high resolution without occurrence of a
developing residue (i.e., scum). [0098]Examples of the compound having
phenolic hydroxyl groups include compounds represented by the following

formulas (15) to (21) . OH OH 9.13 CH -CH3 HO OH HO OH
resin composition contains the photosensitive agent, when an

ultraviolet ray or the like is irradiated onto a film made of
the photosensitive resin composition, a chemical change of each
molecule included in the alkali solubility resin occurs within

irradiated portions of the film easily.

[0093] As a result, by irradiating the ultraviolet ray or
the like onto the film, solubility of each chemically changed
molecule in an alkali aqueous solution is increased. Therefore,
a difference of solubility between the irradiated portions and

non-irradiated portions of the film is generated.

[0094] Examples of the photosensitive agent include: an
ester compound of a phenolic - compound and
1l,2-naphthoquinone-2-diazide~5-sulfonic acid; an ester
compound of a phenolic compound and

1,2-naphthoquinone-2-diazide~4-sulfonic acid; and the like.

[0095] Specifically, examples of the photosensitive agent
include ester compounds represented by the following formulas
(10) to (14), and two or more of the ester compounds may be used
in combination. In the regard, it is to be noted that in the
formulas (10) to (145, Q¢ 1s a hydrogen atom, a
1, 2-naphthoquinone-2~diazide-5~sulfonyl group, or a

1, 2-naphthoquinone-2-diazide-4-sulfonyl group.
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CH3CH CH3-y -cH3\ CI3- -013 CH3 CH3 CH3CH3 (17) RH
CH20H

CH, H
2w0{Dy-e{Oroa  0{Or¢{O)-o0
CH4 C—CH, 0Q

O Ve O
° Q

0Q 00 0Q

QO-@— c-@oo 0Q 00
I
o OO

0Q
: (;:H3 0Q (l:Hs
QO@' ¢ 0Q QO@- f‘i—@c@
Q0 Qo “Hs CH,
CH;  CH,

|
Q- NH- (CHy)s—Si —0 ~ 8i —(CHy); - NH-Q
I

CH, CH,

(10)
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(20-1) cH3 qu OH CH3 110(SOH I | H91-1 OH 110 (20)

CH3
H3C- —-CH—-— CH

CH,| H,C
CH3
0Q 00
00 CH, CH; CHj
1(O-onC)roo oo—@
CH, “CH,
|
0Q
(11-1)
Hy  CHj
Qo— CH 0Q

O @oo

(11-3)

(11)
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[0099]Among these compounds, the compound having phenolic hydroxyl
groups is preferably selected from the formula (15-1), the formula (16-1)
and the formula (20-1), and two or more of the compounds selected may
be used in combination. This makes it possible to especially improve the
sensitivity of the film. [0100]JAn amount of the compound havin (ihenolic
n 0Q

hy@foxyl group){)s not paoiggularly lipigd to g
prefe n f Hﬁts by Welg

Y
ei%dt/@
the alkali solu Ilty resin. [(101]By setting the amount oftthe compou

the ra with respec
|

having phenofiifydroxy! drbizps contained in the photoéﬁgsmve resgH,
composition within the above range, it is possible to especially improve
the@gnsmwty o(f)@e film. 02]Furth r, the phofb%nsmve rém CH;4

addition .., &b I|n
, e couplin nt or%l @
of them, and {i IIRe. [0103]Th 00

sin compqﬁltlon of the present fatAntion is frEferably CHj
used in the form of va@'ﬂﬁh by dissolving the above mat@pgls into a

solvent. [0104]Exam ofthesqg t@%u pyrolidone,
y-butyrolactone, N, % mi de, diethvlene
glycol dimethyl g 5- fiet ' ENG

dibutyl ether, propyler(él'yyco m&kbmethyl 6Her, diprofiane glycol
monomethyl ether, propylene glycol monomethyl ether

(12)
CH
CH, 00 CH, 3
CH; CH; QON I ¢ 0Q
H 2 CH
QO OQ 3 3
2
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acetate, methyl lactate, ethyllactate,butyllactate,methyl-1, 3-butylene
glycol acetate, 1,3-butylene glycol-3-monomethyl ether, methyl pyruvate,
ethyl pyruvate, methyl-3-methoxy propionate, and these solvents may be
used singly or in combination. [0105]Next, the insulating film, theprotective
film, and the electronic equipment according to the present invention will
be described. [0106]Fom.example, the insulating
\\
odt

the preggn @ ention %througﬂd
[0107]<AppHsation-6t rst, the above ge

resin composition is appfied onto a support member such a§:§35|hcon
wafer, a cerg@fics sub%f_ate or 88 aluminum 59 ;

film. [0 [
applledjcg{9 taxagexicond
to a specific valaaiso th&ethe gating film after be|ng cured
cured film) cgg have a ckne@bof about 0.1 t&°8 ,
thickness o (--5 . than the abo Q

is a casRArdLi SRibit-a

insulating

[0096] An amount of the photosensitive agent is preferably
in the range of 1 to 50 wt%, and more preferably in the range
of 5 to 30 wt% with respect to a total weight of the
photosensitive resin composition. By setting the amount of the
photosensitive agent contained in the photosensitive resin
composition within the above range, the film made of the
photosensitive resin composition can have especially excellent

sensitivity.

[0097] It is preferred that the photosensitive resin
composition further includes a compound having phenolic
hydroxyl groups. This makes it possible to further improve

sensitivity of the film. In addition, when the film 1is
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film or protective film ( surface film) sufficiently, whereas if the thickness of
the coating film exceeds the above upper limit value, there is a case that it
is difficult that the coating film can be processed so as to have a refined
pattern. [0111]Examples of an application method include a spin
application method using a spinner, a spray application method using a ,
ApFay B, A FiBping MétRdd T plinting tmetRdd, BYolPedatingrRéthad, high
rubihediken [QLld]sirradiation Stepz JOLE3INexd, e coating flm 48y (1 e,
pre-baked at a temperature of about 60 to 130" C so that it is dried to
ssbtih-a dry film (dried coating film) , and then an actinic ray is irradiated
onto the dry film in a predetermined pattern. [0114]As the actinic ray, an
X-ray, an electron ray, an ultraviolet ray, a visible ray or the like can be
(0288 but an adtiniamaydnvimg ehwavelepgimel abeutr2)Giod0IAM isydroxyl
referably used, [0115]<Development Step> [0116]Next, portions of the
G5, DRGVHER (ORI, SRRt 56 RS divad AHH RamEreau 1 2s
using agleyeloping solution to obtain a relief pattern. [0117]As the
developing solution, an aqueous solution containing inorganic alkalis such
as sodium hydroxide,

HO OH Hp - QH
H,C \CH,
CH,
| N CH,
H,C CH, OH
HO@@ OH HO oH
H,C” ™ CH,
OH CH,
Ho—@ OH
CH,
OH OH
HO @ @
“oH OH “oH OH
(15-1)
(15)
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potassium hydroxide, sodium carbonate, sodium silicate, sodium
meta-silicate and ammonia water; an agueous solution containing organic
alkalis such as primary amines (e.g., ethyl amine and n-propyl amine) ,
secondary amines (e.g., diethyl amine and di-n-propyl amine) , tertiary
- amines (e.g., triethyl amine and methyl diethyl amine) , alcohol amines
(e.g., dimethyl ethanol amine and triethanol amine) , and quaternary
ammonium salts (e.g., tetramethyl anunonium hygﬁide and tetraethyl
ammoniumAygroxide) ; an agdeous solution in whiCh a water-s e
orgamne)sa SLICH 3 s ethano R I
activgggeddetﬁf)%)c%gous so a%i%;@m OH
As a developing

amount; and the like can be preferably used. [01T8

method, a s method, a P, le method, a dippt ethod,
ultrasonic soyind method or tfje like can bepy ]slil?f OI—I
[0120]Ne i@HP? errfQrimed by the devel nt IS rins&d-o6

washed. se solutiq Q« stilled water or the like cafBe used.
[0121]<Heat Step> [§1 INext, the relief pattern is subjec@ﬁto a heat
treatment sotjpat r(rll Closurergtyuctures such as le rlngé imide
rings are formed within the mplecules inclubEa T Raﬁ:so m f=sile,
' hat is, the insulatmg’film ggprote
at resistance. [0123]In thié 2at step, it is
possible to cdnvert the above[described photosensitive resineomposition
into a cured Qiidduct thereof. BHgat treatment temperatlid,is nOH,
particularly limited to a specific value, but is preferably in the range of 150
«ﬁrange of 200 }io 300C.

3

to 400C, and more preferably in t
Gt & CH ey, ¢ CHs
[
HO CH, OH HO - (|: —OH
CH; CH, CH3 CH, Ncm,

H
CH CH
10-{O)-g1~<O)-on (O -o
CH HO —C OH
4 N
C CH,

Al nCHy
(tBu)m tBu)n CH;3 CH;
H, HO OH
HO c OH CH,
CH,
m,n;1,2
(16)
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[0124]The above described cured product of the photosensitive resin
composition obtained through the above steps can be used as an
insulating film for a semiconductor element, an interlayer insulating film for
a multilayer circuit board, a cover coat film for a flexible copper-clad plate,
a solder resist film, a liquid crystal orientation film, an interlayer insulating
film for elements provided in a display device, or the like, depending on

kinds of syppert m@ﬂg an which the cured proguet is f6PRigg—{0125]A
tthH@ Q in > il P{Otectivq{ ,@. A e O(} OH
particul% a @ ic value, but is prefe @ in the u@ Oof 0.1
to 50 um, and mor$ﬁgferably in the range of 1 to 30 la [Q@{B]By setting
the thickness of thg-gsulating film or protective film to pgjobtaiped within

the above range, the 030ating film can significantly exhibit \?vorkab:‘llity, and

the insulating film (@Hrotective film obtained can have a good membrane
phylf_ggl \@ ty. Jo1 cifically, in the cas€Mpere the cured pfddyct
of t bo gscripe sehsitive resifgngpisition is used forCH«(jH3

manufacturing ser(ﬂg@p uctor devices, examplespfthe cq;r,qqi3p ct

(cured film) includela passivation film to beﬁqvi@
(0] Q J

) a%e i CleSiy
element, abuffer codtilig film to be provide ay watign fi me

on a semiconductor element, an interlayer insulating film t€’Bg provided
ona circm(i_‘;}fgrmed ona semic@ uctor element, and the like.

[01%28)ru g the casggy ﬁcured product oaﬁe aboyg flescribed
' i ion 1S Uded for manufaciufihg display

flattening fil ra @Hr , a protrusion for an
display device, a partitign for cathodes otﬁr@a@cm;romminesﬁﬂg‘ Q ~CH,
elements, apd the like. [0129]Each part can beseftaingTib fc@m%ng a, fikg,
which-iscénibosed of the-eaféd broduct of the photosensitive redin 3

con(PBBIOH aGtHhas a THAEE. g pattern, on a substrate provided

with dispfa engHL filter elements according to the same
metiigi@[?;I , 't_)_egain i@ﬁductor use. [0130]In this regard,
although i uired th

CH,

(17)

35



film for display devices, especially, the interlayer insulating film or the
flattening film has high transparency, such a film having high transparency
can be obtained by irradiating the actinic ray onto the relief pattern once
again before the relief pattern is cured. [0131]This process can be carried
out by introducing a subsequent irradiation step after the irradiation step.
This make@ﬁpossmle to in a film having preferable utility ﬁ)ﬁC
dlsplay de ices. [0132]Th e ectronlc equment G the ﬂngn entlon

amultllaye(gqcun board, the like. Examples [Q 33]Here|n clow, the
present invention will be désctibed in detail based orPthe follo ing®
Examples and Co rative Examples, but the present invention is not
limited thereto [0134]@Example 1) [0135]1. Synthesis of Polyamjde Resin
(A-1) [013 t, 8@Hg .3 mmol) of a mixty i
estefy @ ? ' ing 35.51
dlphenyle 4 a ic acid and 5.7 g (34~ E@
acid with 46.0 g (3% mmol) of 1-hydroxy-1,2,3- benzotria}z{é é 41. 6g

(179.3 mmol) of CH3 CH,
@) {0 = Orgr O
(CH ) T
CH
3 /N
CH, CH,
OH ?H3
@?@Oﬂ
CH, HO
(CHZ )10
i :
CH, (CH )iz
CH3 CH, CH,
(18)
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4,4'-oxvbis(2-aminophenol),and 3.3 a(31.4 mmol)of 5-amino-1H-tetrazole
1-hydrate were put into a four-necked separable flask equipped with a
thermometer, a stirrer, a raw material input port and a dry nitrogen
gas-introducing tube. [0137]Next, 363.5 g of N-methyl-2-pyrrolidone
(NMP) was added to the above materials so that they were dissolved into
the NMP to obtaln a liquid solution, and then the I|qU|d solut@@{wlitirred

11.5 g of NMP, in which 2
5-ethynyl- |scﬁ§g@éﬁjran- ewas dissoly
solution, an e lig StiHe
reaction was co?np eted to oBtain é reaction m
mixture was filtered, and then put into a liquid solution containing water
and methanol in a volume ratio of 3:1 so that a

CH3 C CH3 CH3 C“CH3

cH, CH, @—CH2 @ OH

OH OH
CH; @-——- CHz‘—@— OH
HO

CH CH
(éHz}s (é:HZ)S HON
3 3
1O Cﬂzp oF
H
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[0143]51g(120mmol)of
1-[1-(4-hydroxyphenyl)isopropyl]-4-[1,1-bis(4-hydroxyphenyl )ethyl]
benzene and 72.5 g (270 mmol) of 1,2-naphthoquinonediazide-4-sulfonic
acid chloride were dissolved into 450 mL of tetrahydrofuran to obtain a
liquid solution, and then 28.3 g (280 mmol) of triethyl amine was dropped
into the liquid solution. [0144fyext,the H
1-[1-(4-hydroxy-phenyl)isopyopy1]-4-[1,1-bis(4-h xy-phen Q
vilethyl ne th a oquipg @‘?ﬁm

rid rea (thegch other at Ybem { atu
At this time; triethyl amin€iydrochloride was deposited in the I|qU|
solution. [0145]Therea gr‘eposned triethylamine hydrochlogig
filtered removed fr Iquid solution, and.th gn the I|qU|d

g v e el i

at room femperature for ours to thereby obtain a photosensitive CH,
diazoquinone (3-1) as the photosensitive agent.

[0146 @Manufactureof RdtosensitiveResin Composition [0147]@0
in (A-1) and 48 the synt

g of
i g D SenAeR o
en filtered using a filtehaving a poye-size of

land made of fluororesin to thereby obtain a positive Hg€’
photosensmve resin composmon [0148](Examp|e 2)
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[0149]A positive type photosensitive resin composition was obtained in the
same manner as in the Example 1 except that the following polyamide
resin (A-2) was used instead of the polyamide resin (A-1). [0150]Synthesis
of Folyamide Resin (A-2) [0151]6.5 g (34.1=1) of trimellitic acid anhydride
and 4.3 g (41.3 mmol) of 5-amino-1H-tetrazole 1-hydrate were put into a
four- necked separable flask equped W|th a thermo er a stlrr§ a raw

[0152]Therg 37” P was added to the-g ovél materla hat
theyhi¥g » v QblobtElOaig pufior; G@nd I@ s OH
liquid solutiorwas stlrred (0} 6 or less overnightso that the trimettit

acid anhydride and the 5-amino-1H-tetrazole 1-hydrate were reacted W|th
¥ mpound. [0153]Next8H )

diphenyl 4,4'-dicarbgXyli§ acid and 46.0 g (3 -
e o

1-hydrox , 3-benzotriazole was reacted with mlde comp

id ester derivatives.

of a mixture gicarbox 'ﬁac
[0154]Ne 0(179.0 of 4,4'-oxybis(2- aminopﬁ)éﬁol) Was%ﬂde%
the, ligui ion 3.5

MP. \gﬁs further a o the liquid/seltion
ol) wakQis rieTeh

S -OXybAs op
solugi nd then the liqui n was stirred a mtemperat e-for 2
hours3[0155]Thereafter, the liquitt$olution was heated at 75C
,OH OH OH HO,
- G-onGon 104Gy nO-on
OH HO/

" lDron m Qo

QH pH QH QH OH

HO @— OH HO@ @
HO_ HO,

Ho—- CHZ'@— OH
O

[0099] Among these compounds, the compound having

(21)

phenolic hydroxyl groups 1s preferably selected from the
formula (15-1), the formula (16-1) and the formula (20-1), and
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for 12 hours using an oil bath so that the dicarboxylic acid ester
derivatives and the 4,4'-oxybis(2-aminophenol) were reacted with each
other. [0156]Next, 11.5 g of NM?, in which 3.7 ¢ (19.3 ramol) of
5-ethynyl-isobenzofuran-1, 3-dione was dissolved, was added to the liquid
solution, the liquid solution was stirred for 2 hours so that the reaction was

FethipTelr ARd theR FRIGAHE teatfett b8 dbreampreriias caffégation.
Teutdorgreby;ebtaina pglyamide Lesin (A:2): [D157ndhis regard dbisto; i ¢y
be noted that an amount of cyclic chemical structurés containing nitrogen
odtoftsecohtadihed in the obtained polyamide resin (A-2) was 4.5 wt%.
[0158](Example 3) [0159]A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that the
[following polyamidemesini{As3) was usesbnstend ot thespplyanide tesifdroxyl
A-1). [0160]Synthesis of Polyamide Resin (A-3) [0161]6.6g (34.4 mmol .
SRR S R R LA 3 G T ol PES b PtagoRt 1

pl-bydraie wereputintossioyengeked sgpaable flask squippedith ang more
thermometer, a stirrer, a raw material input port and a dry nitrogen

Pt mdBLYIRg ISE D28 Ietehfter, 37.8 JLOINNP watHridet fthespect
t%p9M§O parts by weight of the alkali solubility resin.

[0101] By setting the amount of the compound having
phenolic hydroxyl groups contained in the photosensitive resin
compositionwithin the above range, it is possible to especially

improve the sensitivity of the film.

[0102] Further, the photosensitive resin compositionmay,
if needed, include an addition agent such as a leveling agent,
a coupling agent (e.g., a silane coupling agent or a titanate

based coupling agent) or a reactant of them, and the like.

[0103] The photosensitive resin composition of the
present invention is preferably used in the form of varnish by

dissolving the above materials into a solvent.

[0104] Examples of the solvent include
N-methyl-2-pyrolidone, v-butyrolactone, N,N’-dimethyl
acetamide, dimethyl sulfoxide, diethylene glycol dimethyl
ether, diethylene glycol diethyl ether, diethylene glycol
dibutyl ether, propylene glycol monomethyl ether, dipropylene
glycol monomethyl ether, propylene glycol monomethyl ether
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materials so that they were dissolved into the NMP to obtain a liquid
solution, and then the liquid solution was stirred at 20C or less overnight
so that the trimellitic acid anhydride and the 5-amino-1H-tetrazole
1-hydrate were reacted with each other to obtain an amide compound.

0163]Next,3 1 mmol)of ether 4 |c boxylic acid and
o ) Eoata oD 35 T G0 b SHETBL R sile el Laed O heny 11
3ligpaid jy'SDEﬂl@nmiB@Uh@cJeBM@@)(yil Z%Wmowﬁmeaﬂ%%ﬂe thyl

the amide compound and the diph td{;ther -4,4'-dicarboxylic acid to obtain
SF§ Ty (176 WMol BF A Viktire GHIGAbAYFCAGE RsteFigéiNAvasme thoxy

@%ﬁﬂb}&%eﬁ 294446000l o4 AsgxbisiZaminophenohand 3.4, or in

15 mmoI of 5-amino-1H-tetrazole 1-hydraté were added to the Ilqwd

C%hmmfamthen the liquid solution was stirred at room temperature for 2

hours. [0165]Thereafter, the liquid solution was heated at 75°C for 12

hours using an oil bath so that the dicarboxylic acid ester derivatives, the
[9405%ybis(2-anirephene!)iandthet 3seqninDi l1-terazote dehydrate figra, and

reacted with each other, [0166]Next, 11.5 g of NMP, in which 3.7 g (19.3

Ei&lf GF5ERRyry1-REBERTSR rF?E%OH%ﬁ%%&s%%&ﬂvé’&%&éﬂéda&éf?&tlon
wiherligsud salytien3hg liquid solution was stirred for 2 hours so that the

reaction was completed, and then the same treatment as the Example 1

was carried out to thereby obtain a polyamide resin (A-3). [0167]In this

['$pg&d; itis to be poted thatan amo 5‘ Eéﬁb'%_cggm%caizﬁ”éﬁt&“gz gRegtive
Contalnlng nltrogen atoms Contalne Int taine yaml ere ( -33
fwas 4Bfwtbhe present invention can be obtained through the

following steps.
[0107] <Application Step>

[0108] First, the above described photosensitive resin
composition is applied onto a support member such as a silicon
wafer, a ceramics substrate or an aluminum substrate to obtain

a coating film.

[0109] In the case where the photosensitive resin
composition 1is applied onto a semiconductor device, an
application amount thereof is set to a specific value so that
the coating film after being cured (that is, a cured film) can

have a thickness of about 0.1 to 30 um.

[0110] If the thickness of the coating film is less than
the above lower limit value, there is a case that it isdifficult

that the cured film can exhibit a function as the insulating
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[0168](Example 4) [0169]A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that the
following polyamide resin (A-4) was used instead of the polyamide resin
(A-1). [0170]Synthesis of Polyamide Resin (A-4) [0171]A polyamide resin
fl%%;4) was obtained in the same manner as in the synthesis of the

Parmide résht EA-AY exbépltnb? 8L § ¢81.6imfbl)dFthéciently, whereas

irapypothit-tatrazele d hydiate-was changed 10 203 Bk 0mmolive wpper
3-(1H-tetrazole-5-y1) aniline. [0172]In this regard, it is to be noted that an

lamblinf ot egelic RREMital sracRresabritsifingiAifbhen dioms ontaineoh t ing

£ e obiained polyanude jeslg (B s e [L Gl ample),
[0174]A positivé type photosensitive resin composition was obtained in'the
same manner as in the Example 1 except that the following polyamide

i - i i in (A-1). [0175]Synthesis
%@%%g)idvéa;%gﬁemd@lﬂgeag fOfatha%og%airglg%:'[ceD%mIr(Leth)oé inél%de a spin

application method using a spinner, a spray application method
using a spray coater, a dipping method, a printing method, a

roll coating method, and the like.
[0112] <Irradiation Step>

[0113] Next, the coating film is pre-baked at a temperature
of about 60 to 130°C so that it is dried to obtain a dry film
(dried coating film), and then an actinic ray is irradiated onto

the dry film in a predetermined pattern.

[0114] As the actinic ray, an X-ray, an electron ray, an
ultraviolet ray, a visible ray or the like can be used, but an
actinic ray having a wavelength of about 200 to 500 nm is

preferably used.
[0115] <Development Step>

[0116] Next, portions of the dry £ilm, onwhich the actinic
rayare irradiated, are dissolved and removed using a developing

solution to obtain a relief pattern.

[0117] As the developing solution, an aqueous solution

containing inorganic alkalis such as sodium hydroxide,
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[0176]A polyamide resin (A-5) was obtained in the same manner as in the
synthesis of the polyamide resin (A-1) except that 2.3 g (13.4mmol)
ofthe5-ethynyl-isobenzofuran-1,3-dione was changed to 2.2 g (13.4 mmol)
of 5-norbornene-2,3-dicarboxylic acid anhydride. [0177]In this regard, it is
to be noted that an amount of cyclic chemical structures containing

Pritrdgen dfomsshtamed FrReBbaiessyamide fésiR Ais)was o5sodium
W% [0178KExample 8)-[01 1914 ROSIHvVe YR RRRISENSIUYEESR ontaining

composition was obtained in the same manner as in the Example 1 except
othaie thiecfoll bldng. polyadide yesinifAagwam used ifstead of¢hé polyamide and
resin g?é) cji(I.‘)n]i8O%fynthesls 0 Po%aérlltllg% é?seskne(A-6) [O(%,J%_Sl]é\1 (ilyaml,de

n-pro N . seconaar ~ b ine and
resin ) Was 0 dinéd I the Same manner as in‘the synt%es of the

drelyiampideresiniAdg exceptthbs 3y grf3h&smmalyof the-iethyl amine and
5-amino-1H-tetrazole 1-hydrate was changed to 2.6 g (31.0 mmol) of

™ Bt Bz GB LoE 82]1A 1t e dardt it o e RotedthBead ¥ siianct
aaficysliGehericalstucires RNAINING MIFOUSNAIRMSa ry ammonium salts

(e.g., tetramethyl ammonium hydroxide and tetraethyl ammonium
hydroxide); an aqueous solution in which a water-soluble
organic solvent such as alcohol (e.g., methanol or ethanol) or
a surface active agent is added to the above agqueous solution

in an adequate amount; and the like can be preferably used.

[0118] As a developing method, a spray method, a puddle
method, a dippingmethod, an ultrasonic sound method or the like

can be used.
[0119] <Rinse Step>

[0120] Next, the relief pattern formed by the development
is rinsed or washed. As a rinse solution, a distilled water

or the like can be used.
[0121] <Heat Step>

[0122] Next, the relief pattern is subjected to a heat
treatment so that ring closure structures such as oxazole rings
and imide rings are formed within the molecules included in the
alkali solubility resin to thereby obtain a final pattern (that

is, the insulating film or protective film) having an abundance
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contained in the obtained polyamide resin (A-6) was 3.0 wt%.
[0183](Example 7) [0184]A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that the
following polyamide resin (A-7) was used instead of the polyamide resin
(A-1). [0185]Synthesis of Polyamide Resin (A-7) [0186]3.2 g (16.7 mmol)
odt thierllitieemie aahyiride and 1.7 g (16.7 mmol) of 5-amino-1H-tetrazole
1-hydrate were put into a four-necked separable flask equipped with a
thermometer, a stirrer, a raw material input port and a dry nitrogen

[geas2®iroducingl tubeh 04 87¥Ehereatier, 16t0 g0f DR iwsscaddedtnthert the
bove materials sq that they were djssolved into the NMP to obtain a
ﬁ?ﬁ%‘(&%ﬁ%ﬁ}%ﬁ&ltﬁéﬁﬁ%sm&E&Mﬁoﬁ%&gsﬁﬁ@&aﬁé&éma& a cured

paeinight serbatdhe rimelfitic eidranhydbiderandther enperature is not
5-amino-1H-tetrazole 1-hydrate were reacted with each other to obtain an

Parhitectbrapdund ol se &, £ 533 AkiRonefl ue, but is preferably in
-hy. -1,2:3 riazole wa the liquid. splutjon sq that i

<D os el e e i B A TSP o

Zdiarboxylidacid ester derivative. [0189] Thereafter,46.7g(150.5mmol)of

[0124] The above described cured product of the
photosensitive resin composition obtained through the above
steps can be used as an insulating film for a semiconductor
element, an interlayer insulating film for amultilayer circuit
board, a cover coat film for a flexible copper-clad plate, a
solder resist film, a liquid crystal orientation film, an
interlayer insulating film for elements provided in a display
device, or the like, depending on kinds of support members on

which the cured product is formed.

[0125] A thickness of the insulating film or protective
film to be obtained is not particularly limited to a specific
value, but is preferably in the range of 0.1 to 50 um, and more

preferably in the range of 1 to 30 um.

[0126] By setting the thickness of the insulating film or
protective film to be obtained within the above range, the
coating film can significantly exhibit workability, and the
insulating film or protective film obtained can have a good

membrane physical property.
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4,4'-oxydiphthalic acid anhydride was added to the liquid solution together
with 297.0 g of NMP, and then the liquid solution was stirred at room
temperature for 10 minutes. [0190]Inaddition,23.9g(85.3mmol)of
3,3'-diamino-4,41-dihydroxydiphenyl sulfone, 19.8 g (85.3 mmol) of 4, 4'

- is (2-aminopheng|) and 50 . O g of NIIP were added
B icsol ORISR S g B YRR ot
o anththe YAoxdis(Zasainqniench sverewissolyed inta-thedisid selution used
to obtain a mixture solution. [0191]Thereafter, the mixture solution was

L QBrRRIAHPREAEA Y BRNETBR ST G STSIRG &R oifBaiFRseh& e e cured
| ylicad ’ vatiyed oxydiphthali idl, rovided
p Hicarhaxylic acidiester derivallyg dhe. 4gk-0xydiphtnalics acid.dhes3, 3
-diamino-4, 4' -dihydroxydiphenyl sulfone and the
on 4" pxybis(-dmirophenctwete redetdd withreachiother! (0192 Aftep tie 1 ded

mixture solution was ¢ oﬂled to 8%C 2.9 g§17.1 mmal) of
L b QUOlor element
O%-eathgr/)r?yﬁ-slslgbaen%g tran- r,%-%%)}’ﬁ%ewas added o the mix (e soldtion - &

i togetherywith 300:06EMPn gndithen tthesrixturesdtididrowas stirrethat8&@€rmed
for 2 hours so that the reaction was completed tq thereby obtain a

OBofariide FESHTEL 7S 0o 5E his réditd Htfs bt noted that an

amount

[0128] Further, in the case where the cured product of the
above described photosensitive resin composition is used for
manufacturing display devices, examples of the cured product
(cured film) include an interlayer insulating film for TFET
elements, a flattening film for TFT elements, a flattening film
for a color filter, a protrusion for an MVA type liquid crystal
display device, a partition for cathodes of organic

electroluminescent elements, and the like.

[0129] Each part can be obtained by forming a film, which
is composed of the cured product of the photosensitive resin
composition and has a predetermined pattern, on a substrate
provided with display elements or color filter elements
according to the same method as described in the semiconductor

use.

[0130] In this regard, although it is required that the
film for display devices, especially, the interlayer insulating
film or the flattening film has high transparency, such a film
having high transparency can be obtained by irradiating the

actinic ray onto the relief pattern once again before the relief
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of cyclic chemical structures containing nitrogen atoms contained in the
obtained polyamide resin (A-7) was 1.7 wt%. [0194](Example 8) [0195]A
positive type photosensitive resin composition was obtained in the same
manner as in the Example 1 except that the following polvamide resin
g\-8) was used instead of the pclyamide resin (A-1). [0196]Synthesis of
PB&iyaRTide ReSH@E8) [0197]A polyaraide resin (A-8) was obtained in the
same manner as in the synthesis of the polyamide resin (A-1) except that
41.6 g (179.0 mmol) of the 4, 4'-oxybis (2-aminophenol) was changed to
(8233 179.0 miol) Dfi3r Scdinyrear4bs - diphanye ulforie o198l tdscing a

<189aLdy ILigdo;he nofed thaf an 8&%%%8‘}0 glic chemical SUUGIUIES o This
containing nitrogen atoms contained in the obtained polyamidée resin 56\-8)
nwEs 3.4 Wit $6199) € xam pletd) 16260141 fasitivertype photdsengitive utility

t?s%%o@?g% '3@ devices.

[0132] The electronic equipment of the present invention
isprovidedwith the protective film and/or the insulating film.
Specifically, examples of the electronic equipment include a
semicoﬁductor device, a liguid crystal display device, an
organic electroluminescent device, amultilayer circuit board,

and the like.

Examples

[0133] Hereinbelow, the present invention will be
described in detail based on the following Examples and
Comparative Examples, but the present invention is not limited

thereto.

[0134] (Example 1)
[0135] 1. Synthesis of Polyamide Resin (A-1)
[0136] First, 80.7g (170.3 mmol) of a mixture of

dicarboxylic acid ester derivatives obtained by reacting 35.2
g (136.3 mmol) of diphenylether-4, 4’ -dicarboxylic acid and 5.7
g (34.5 mmol) of isophthalic acid with 46.0 g (340.8 mmol) of
l-hydroxy-1, 2, 3-benzotriazole, 41 .6g (179.3 mmol) of
4,4’ -oxybis (2-aminophenol), and 3.3 g (31.4 mmol) of
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was obtained in the same manner as in the Example 1 except that the

following polyamide resin (A-9) was used instead of the polyamide resin

(A-1). [0201]Synthesis of Polyamide Resin (A-9) [0202]38.3 g (77.8 mmol)

of a dicarboxylic acid ester derivative obtained by reacting 17.8 g (77.8

gnmol) of diphenylether-4,4'-dicarboxylic acid and 23.3 g (155.6 mmol) of
T-AYdrORy- 12, 3tz ofe WA BAER ottfer 188G (6226 Inrflolf B ~necked

SipEramine-4hysiroxydigsdiceethyiphenyboethaner and L6 G686, 4 raw

mmol) of 5-amino-1H-tetrazole were put into a four-necked separable

sk ebfiippetPhthReferaioth etefl iy stividrr agaw wiatetiah iped poitrzndt ube .
a dry nitrogen gas-introducing tube. [0203]Thereafter, 315.0 g of
N-mehy1-2-pyrrolidone (NMP) was added to the above materials so that
th&BWere dissdleed:intd dBe BINRD tbtaint a jiguizi-sojution] anditkenithe) was
liquid.solution was stirred at rogm_temperature for 2 hours. . ,
a[g%gﬂghoergg ef the ‘ﬁqﬂf’gtfoﬁﬁn?c}nsmgg Ed RSB @R s heGRIGAg tnte
BAroiMRtosehatithe disafboxydie peidiesterdgrvetive,thBe 1iquid solution
bis(3-amino-4-hydroxy-2,5-dimethylphenyl) methane and the

WS niid- 1 FeR A ofeARBr e LRIBR RICRRII 8aéR Btrferhours .
[0205]Next,3.2g(18.7mmol)of 5-ethynyl-isobenzofuran-1, 3-dione was

added to the liquid solution, and then the liquid solution was stirred for 2
[H3L#8 o that tHErebetidit aas tompletgd 1o eiamta reaction hixtteed at 75°C

ﬂggoégwﬁggggﬂ%gQﬂéug%mgfﬂﬂgg%%f%%jgggkpﬁﬂgKéicarboxylic acid
ester derivatives, the 4,4’-oxybis(2-aminophenol) and the

S-amino-1lH-tetrazole l-hydrate were reacted with each other.

[0139] Next, 11.5 g of NMP, in which 2.3 g (13.4 mmol) of
S—ethynyl—isobenzofuran—l,S—dione'was dissolved, was added to
the liquid solution, and then the liquid solution was stirred
for 2 hours so that the reaction was completed to obtain a

reaction mixture.

[0140] The reactionmixture was filtered, and then put into
a liquid solution containing water and methanol in a volume
ratio of 3:1 so that a precipitate was produced in the liquid
solution. Thereafter, the produced precipitate was filtered
and washed using water sufficiently, and then dried under a

vacuum condition to thereby obtain a polyamide resin (A-1).

[0141] In this regard, it is to be noted that an amount
of c¢yclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-1) was 3.2 wt%.
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a liquid solution containing water and methanol in a volume ratio of 3:1 so
that a precipitate was produced in the liquid solution. Thereafter, the
produced precipitate was filtered and washed using water sufficiently, and
then dried under a vacuum condition to thereby obtain a polyamide resin
(A-9). [0207]In this regard, it is to be noted that an amount of cyclic
chemical structures containing nitrogen atoms contained in the obtained

[aly@mide resin (A-Yonas eH W% £[02Q08KExample- 1002081\ positive

type photosensitive resin composition was obtained in the same manner
as in the Example 9 except that the following polyamide resin (A-10) was

[Ldﬁe&i_:,i?stead of:the polyamida resin (A-9). %%JC)O]Synthesisngglf1 gﬂlyamide of
Resin (A-10) [0211]A polyamide resin (A-10) was obtained in the same
Imannrdriasindthe:syptivesis. of themobyaniitle 4esih (A-®)iexceph tHataryphenyl
additive amount of the 5-amino-1H-te z%ewaschang 0.6¢g g%i?
)r%rﬁlo“lf)% gnd a%%ﬁ&iﬁ{}g amodnt of thetée't ynyl-%obenggé%an-l, - oln)e of
1was shanged e 2ch630i0 pirneh 402421 this regard dt is énbe AORI  were
that an amount of cyclic chemical structures containing nitrogen atoms
dissolved into 450 mL of tetrahydrofuran to obtain a ligquid
solution, and then 28.3 g (280 mmol) of triethyl amine was

dropped into the liquid solution.

[0144] Next, the
1-[1-(4-hydroxy-phenyl)isopropyl]-4~[1,1-bis (4-hydroxy-phen
y1l)ethyllbenzene and the 1, 2-naphthoquinone
diazide-4-sulfonic acid chloride were reacted with each other
at room temperature for 20 hours. At this time, triethyl amine

hydrochloride was deposited in the liguid solution.

[0145] Thereafter, the deposited triethyl amine
hydrochloride was filtered and removed from the liguid solution,
and then the liquid solution was put into 10 L of an ion exchanged
water to obtain a precipitate in the ion exchanged water. This
precipitate was collected, and then was dried at room
temperature for 48 hours to thereby obtain a photosensitive

diazoquinone (B-1) as the photosensitive agent.

[0146] 3. Manufacture of Photosensitive Resin
Composition
[0147] 100 g of the synthesized polyamide resin (A-1) and
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contained in the obtained polyamide resin (A-10) was 1.0 wt%.
[0213](Example 11) [0214]A positive type photosensitive resin
composition was obtained in the same manner as in the Example 9 except
that the following polyamide resin (A-11) was used instead of the
olyamide resin (A-9). [0215]Synthesis of Polyamide Resin (A-11) [(0216)]A
1%0@}&%&5‘%5%“(@?3%&90‘8 FES Pk SSarfe MATRA HsARe (B-1) were
dswubesis ofi thepolyaide resinfyShexcept that ap additveameunt of tered

the 5-amino-1H-tetrazolewas changed to 4.0 g (30.0 mmol), and an
U gddifiverarddiitest tHeasbiyny-isobenzdfiifsn-i Sldichelwasiceingedidsle of
3.0 (- un ol (VAIDI0 R, Lo 1led A MO ALs 1 ve
cyclic chemical structures containing nitrogen atoms containéd in the
relstamecbpglyamideoresin (A-11) was 6.6 wt%. [0218](Comparative
Example 1) [0219]A positive type photosensitive resin composition was
obtained in the same manner as in the Example 1 except that the

[fwilewing polyansidestgsie (@) was used instead of the polyamide resin

(A-1).

[0149] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (A-2) was used instead of the

polyamide resin (A-1).
[0150] Synthesis of Polyamide Resin (A-2)

[0151] 6.59g (34.1 mmol) of trimellitic acid anhydride and
4.3 g (41.3 mmol) of 5-amino-l1H-tetrazole l-hydrate were put
into a four-necked separable flask equipped with a thermometer,
a stirrer, a raw material input port and a dry nitrogen

gas-introducing tube.

[0152] Thereafter, 37.8 g of NMP was added to the above
materials so that they were dissolved into the NMP to obtain
a liquid solution, and then the liquid solution was stirred at
20°C or less overnight so that the trimellitic acid anhydride
and the 5-amino-1H-tetrazole l-hydrate were reacted with each

other to obtain an amide compound.

[0153] Next, 31.6 g (136.2 mmol) of

diphenylether-4, 4’ -dicarboxylic acid and 46.0 g (340.6 mmol)
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[0220]Synthesis of Polyamide Resin (a-1) [0221]83.9 g (170.3 mmol) of a
mixture of dicarboxylic acid ester derivatives obtained by reacting 35.2 g
(136.3=01) of diphenylether-4,4'-dicarboxylic acid, 5.7 g (34.5 mmol) of
isophthalic acid and 46.0 g (340.6 mmol) of 1-hydroxy-1,2,3-benzotriazole
with each other, and 41.6 g (179.0 mmol) of 4,4'-oxybis(2-aminophenol

Owere DY & tourneckit Spiaratiaask Badfpefiato the Liquia

sthermonietes, arstiFren a E&MM%@JQQL@,@IM%&XQE@E@%S reacted
gas-introducing tube. [0222]Thereafter, 363.5 g of N-mehy1-2-pyrrolidone

WENIIP) was aééd to the aB8\Vélmaterials sealROMRS were disgdided into  the
P. ina liqui j e ligui lutionwas. stirr

L aon tomastatiit or 3 hLre BRI g catter ing gt & 04 TFE70.3

ngolltiomiasheated at-#5-0forl2 dobrsaysing aaaildatls sethdethevatives.
dicarboxylic acid ester derivatives and the 4,4'-oxybis(2-aminophenol)
were reacted with each other. [0224]Next, 11.5 g of NMP, in which 7.7 g

[ @@ mmol) ofpegthynyl-isobenzobiran-1, 3-dianewas dissolvggh, was of
added to the Ii%uid solution, the liquid solution was stirred for 2 hours so

Yriat TRKEREROR TR iGN 8feRtD dtt&inafatioh mbture! fodab]FRéution,

3ieacyon mxiwre wasfilteredy and fhen gut into A liquid solutian GeRiaining vy, +
water and methanol in a volume ratio of 3:1 so that a precipitate was

tbﬂ)d‘hcéﬂ T xolguid selulioapTerediteralie piotucedeptetipiaté sl 1 quid

stiigred and washed,using "M%teﬁf?L“fﬂ%'S”%lalPQi%‘Ef‘ dried Under8y at room
vacuum céndition to there y obtairn a polyamide resmvfa-l)

temperature for 2 hours.

[0155] Thereafter, the liquid solution was heated at 75°C
for 12 hours using an oil bath so that the dicarboxylic acid
ester derivatives and the 4,4’-oxybis(2-aminophencl) were

reacted with each other.

[0156] Next, 11.5 g of NMP, in which 3.7 g (19.3 mmol) of
S5-ethynyl-isobenzofuran—-1,3-dione was dissolved, was added to
the liquid solution, the liquid solution was stirred for 2 hours
so that the reaction was completed, and.then,ﬁhe same treatment
as the Example 1 was carried out to thereby obtain a polyamide

resin (A-2).

[0157] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polvamide resin (A-2) was 4.5 wt%.

[0158] (Example 3)
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[0226]In this regard, it is to be noted that an amount of cyclic chemical
structures containing nitrogen atoms contained in the obtained polyamide
resin (a-1) was 0 wt%. [0227](Comparative Example 2) [0228]A positive
type photosensitive resin composition was obtained in the same manner
as in the Example 1 except that the following polyamide resin (a-2) was
used instead of the polyamide resin (A-1). [0229]Synthesis of Polyamide

[Resi(a-2) [0280§3%9 9i(F£0:3,punph. ot 8 seixtine of dicashaxylieagibsition
eater derivatives obtained by reacting 35.2 g (136.3 mmol) of

WEpHENYRtRE4 MdidaPhSRYIR BEINSY 3345 HiRdireriBdshtharterif that

£8ad £8:019(340,6 samol,of dhydiaxy:1,2,3-bengatiazale with each ek 1o
41.6 g (179.0 mmol) ot 4,4'-oxybis(2-aminophenol), and 4.6 g (44.3 mmol)

pof yandide- 1kktetrazdfe-1-hydrate were put into a four-necked separable
flask equipped with a thermometer, a stirrer, a raw material input port and
a dry nitrogen gas-introducing tube. [0231]Thereafter, 363 . 5 g of

[ biirsenyl-2-pyrsetidemnes NMR)was bgded de threeaheve matgrials so that
they were dissolved into the NMP to obtain a liquid solution, and then the
liquid solution was stirred at room temperature for 2 hours.

[PR82]Thereafter, ghe liguid solptian was heatectati45'C for 12 BAURSHSING. ang

an oil bath so that the dicarboxylic acid ester derivatives, the 4,4' -oxybis

4 (Zanindphehdirand tiefs-amimari-tétrizle erydrate weidnehetadere put
iW@B%ﬁfg&@yﬂeckedseparableflaskequippedvﬁjjlathermometer,

a stirrer, a raw material input port and a dry nitrogen

gas—-introducing tube.

[0162] Thereafter, 37.8 g of NMP was added to the above
materials so that they were dissolved into the NMP to obtain
a liquid solution, and then the liquid solution was stirred at
20°C or less overnight so that the trimellitic acid anhydride
and the 5-amino-lH-tetrazole l-hydrate were reacted with each

other to obtain an amide compound.

[0163] Next, 35.2 g (136.2 mmol) of
diphenylether-4,4’ -dicarboxylic acid and 46.0 g (340.6 mmol)
of 1-hydroxy-1,2,3-benzotriazole were added to the liguid
solution so that the 1-hydroxy-1, 2, 3-benzotriazole was reacted
with the amide compound and the
diphenylether-4,4’ -dicarboxylic acid to obtain 76.7 g (170.3

mmol) of a mixture of dicarboxylic acid ester derivatives.

[0164] Next, 35.2g (144.6 mmol) of
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[0233]Next, the liquid solution was cooled up to room temperature, and
then was subjected to the same treatment as the Example 1 to thereby
obtain a polyamide resin (a-2). [0234]In this regard, it is to be noted that
an amount of cyclic chemical structures containing nitrogen atoms

contained. in the obtajned polyamide resin (a-2) was 5.3 wt%.
O SR E ST T XA 2 10236 bosHNE s phatoeeRsiiE sl ©F
scempesitomwastahiained inthe spamermanier as indhe &xamplech exceptyuid
that it was manufactured as follows. [0237]100 g of the polyamide resin

S@LBRRne et iRRE CoMparafivd ExsnpELOLY yafthetirred at room

t@ﬂ&i@%%’ﬁltf\ée digzoguingne {3-1) and 3 g of 5-amino-1H-tetrazole were
dissolved into 300 g of y-butyrolactone (GBL) , and then filtered using a

filter having a pore size of 0.2 pm and made of fluororesin to thereby

ainyine posiiye type holosensiiye tesin composition, [02381The | . 75-¢.
ollowing evaluations were carried ou e

for 12 hours using an oil bath so that the dicarboxylic acid

ester derivatives, the 4,4’-oxybis(2-aminophencl) and the

S-amino-1H-tetrazole l-hydrate were reacted with each other.

[0166] Next, 11.5 g of NMP, in which 3.7 g (19.3 mmol) of
5-ethynyl-isobenzofuran-1, 3-dione was dissolved, was added to
theliquidsolution,theliduidsolutianwasstirredforﬁZhours
so that the reaction was completed, and then the same treatment
as the Example 1 was carried out to thereby obtain a polyamide

resin {(A-3).

[0167] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms
contained in the obtained polyamide resin (A-3) was 4.8 wt%.

[0168] (Example 4)

[0169] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (A-4) was used instead of the

polyamide resin (A-1).

[0170] Synthesis of Polyamide Resin (A-4)
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photosensitive resin compositions obtained in the Examples 1 to 11 and
the Comparative Examples 1 to 3. Obtained results were indicated in the
following Table 1 together with contents of evaluation items [0239]1.
Adhesiveness to Copper [0240]A Ti sputtering film having a thickness of
50.0 A was formed on a silicon wafer, and then a Cu sputtering film having

[Grthickness of78,800 Aawasiformadi an the T sputterngfilan JR4HNeXE s ame
coating film was formed on the Cu sputtering film by applying each of the

YR pe phbsereitia Tesirdorpd shohiabisfctas the Bahipricept
tHato 31 ang the Camparatiyefxamples Lip;3, ysing.a-spin £03teT SO0 4 te

have a thickness of 5 Tim when being cured. [0242]Thereafter, the coating
WFHmERSared at 220 for 4 niidlite® usireyla hotfplate,(aHd teerrwas tardd-y1)
ar{;\ltlzgqg.for 90 minutes under an atmosphere having an oxygen

concentration of 1,000 ppm or less using a clean oven to thereby obtain a

cured film (protective film). [0243]Next, using a cutter knife, the cured film
[&Dafs eparated to 100 square areas each having a size of 1 x 1 mm to

0 5i

a sample? IfF tHi§ ré§ the 160 SuaR BRARANER Fofitedisrount

o 0 afay1 1Q lings @ack dncluding 1Q sauare arsas Aramed ing leRgtWiISes + oms
direction in a lateral direction. The thus obtained sample was subjected to

COPpRERER ddbKerte PO ashd bveaniditorr 65125¢3,-100%and0.6 Wt .
MPa for 500 hours continuously. [0244]Next, an adhesive tape was stuck
on the samples, and then was peeled off therefrom at once. And the
[Giindder of the sarmtesipeélied off from the Cu sputtering film was
counted. [0245]2. Mechanical Property
[0174] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that

the following polyamide resin (A-5) was used instead of the

polyamide resin (A-1).
[0175] Synthesis of Polyamide Resin (A-5)

[0176] A polyamide resin (A-5) was obtained in the same
manner as in the synthesis of the polyamide resin (A-1) except
that 2.3 g (13.4mmol) of the 5-ethynyl-isobenzofuran-1, 3-dione
was changed to 2.2 g (13.4 mmol) of

S-norbornene-2, 3~dicarboxylic acid anhydride.

[o1771 In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms
contained in the obtained polyamide resin (A-5) was 2.5 wt%.

[0178] (Example 6)
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[0246]A coating film was formed on a silicon wafer having a size of 6
inches by applying each of the positive type photosensitive resin
compositions obtained in the Examples 1 to 11 and the Comparative
Examples 1 to 3 using a spin coater so as to have a thickness of 10 pm
when being cured. [0247]Thereatfter, the coating film was dried at 120C for
4 minutes using a hot plate, and then was cured at 250'C for 90 minutes

[ondeyjan atmogpheyeamng agexyger ee8eertiationof QA0 PR os i tion

less using a clean oven to thereby obtain a cured film. [0248]Next, the
WaFrPRmorehdi siRBowRfR MARS &t asingra HiengwiPdsat R¥eRAt that

cRlurality OESHIR Pats BAchhaving.a width,of 40 lran, Thereafter.eachy ¢ the

silicon wafer was ‘immersed into a 2% hydrofluoric water to obtain the
pstlippatdeachseteastd fiom the silicon wafer. [0249]Next, a tensile

measurement of the obtained strip parts was carried out using a tensile

measuring apparatus at speed of 5 ram/min, and then tensile elongation

[pargentage was gvaluased (625013, Davealapingdyoperty {a251]Each of
the positive type photosensitive resin compositions obtained in the
Examples 1 to 11 and the Comparative Examples 1 to 3 was applied onto

(44 giigon wafegs using aspin ceatel randithen was digd &1 428Cfar ¢he same
minutes using a hot plate to thereby obtain a dry film (protective film)

ARG cathidkndsyeobabditsspm 6F daeh Sifidarpwafée. resin (A-1) except

that 3.2 g (31.0 mmol) of the 5-amino-1H-tetrazole l-hydrate

was changed to 2.6 g (31.0 mmol) of 5-amino-1H-pyrazole.

[0182] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-6) was 3.0 wt%.
[0183] (Example 7)

[0184] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (A-7) was used instead of the

polyamide resin (A-1).
[0185] Synthesis of Polyamide Resin (A-7)

[0186] 3.2g (16.7mmol) of trimellitic acid anhydride and
1.7 g (16.7 mmol) of 5-amino-1H-tetrazole l-hydrate were put
into a four-necked separable flask equipped with a thermometer,

a stirrer, a raw material input port and a dry nitrogen
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[0252]Thereafter, an ultraviolet ray was irradiated onto each obtained dry
film using a high pressure mercury vapor lamp through a mask ("test chart
No.1", produced by TOPPAN PRINTING Co., LTD.), while adjusting an
irradiance (exposure) thereof depending on each obtained dry film.
0253]In this regard, it is to be noted that the mask had patterns to be not
%T&}%Eré??dlﬁ &rn515Be removed, and a width of each pattern was in
the range of 0.88 to 50 um. [0254]Next, each silicon wafers was immersed
into a 2.38% tetramethyl ammonium hydroxide aqueous solution for BO

[S8cbhds so that eadiateagiortidris: Of ey MR ware reAr@dts fshm above
miEMOVEd ROTigNS i eagh iy {im, and;Ihen WARNSad for 30 S8EANIS optain

using a purified water. [0255]Thereafter, in each dry film, the remove
apoértion g awidth ofz80phhwasttheckedpaddstslstateomay evalugiteded at

In this regard, it is to be noted that symbals A to.D shown in Table 1 ,
R B Rl SRS LORerS, (DREIATIE 1T AR A FehBpRyar ide

apertions vieremaiternad withedtsclns ~hydrat 8B 7dor@ dptllmsiith each
among the 10 dry films, the removed portions were patterned without
oddifrks. to obtagn amy a3 HARHIRRIBR FEmoved portions were

patterned with a few scums at peripheries of openings thereof.

[0188] Next, 4.5 g (33.4 mmol) of
l-hydroxy-1,2,3-benzotriazole was added to the liquid solution
so that it was reacted with the amide compound to obtain 16.7

mmol of a dicarboxylic acid ester derivative.

[O189] Thereafter, 46.7 g (150.5 mmol) of
4,4’ —oxydiphthalic acid anhydride was added to the liquid
solution together with 297.0 g of NMP, and then the liquid

solution was stirred at room temperature for 10 minutes.

[0190] In addition, 23.9 g (85.3 mmol) of
3,3’ -diamino-4, 4’ -dihydroxydiphenyl sulfone, 19.8 g (85.3
mmol) of 4,4’ ~oxybis (2-aminophenol) and 50.0 g of NMP were added
to the liguid solution so that the
3,3"-diamino-4, 4’ -dihydroxydiphenyl sulfone and the
4,4’—oxybis(Z—aminophenbl) were dissolved into the liquid

solution to obtain a mixture solution.

[0191] Thereafter, the mixture solution was stirred and
heated at 140°C for 2.5 hours using an oil bath so that the

dicarboxylic acid ester derivative, the 4,4’ -oxydiphthalic
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D: In all 10 dry films, the removed portions were patterned with many
scums, or were not patterned. [0257]4. Flux Resistance [0256]The above
silicon wafers each having the patterned dry film were heated at 250CC
for 90 minutes under an atmosphere having an oxygen concentration of

1.000 ppm or lgss using.a clean qven, so that the patterned dry films were
a%&r@g’d %91 %eﬂe%i’/soéja?ﬁ%& 8ur§’d4film£.l%ﬁgbﬁ\yf§x%l§ G BESprone and the
4 produsedihys TAMRMA KAKEN CORBORAHON) avvsdppliedenmocaechr .

of the silicon wafers using a spinner at 500 rpm for 5 seconds, and then at
1,000 rpm for 30 seconds. Thereafter, the flux was pre-heated at 140 to

[899¢g ffor 100 seeends,:and then-was heated-at2pQG for-10, seconds by g0 ° ¢,

passing each silicon wafer thorough a reflow furnace. This cycle was
2e8nskcuiively carried bubtivie.ORE0INexE, TeiohE aaisilicor wafersapas was

a%&éﬁe%o%% MIRUIES Using Xylens heﬁée%e?rf‘e‘? 1o, 1gmaye the Buxye - 4ng
therefrom, was rinsed using |sopropﬁ alcohol, and then'was dried.
thheredfterpastudace ebéach curedsfineswas checked 8SINg afor 2 hours so

c etagg‘gﬁrafhical microscope, and its state w1at§bevaluated. In this regard, it .
4b B HotEd that SymbaRs AFBHY §hERNTR TabRE EidiRated e didnimgtt de
reententsy {6261]A: In all 10 cured films, the surfaces thereof had no rucks
in whole. B: In 7 to 9 cured films among the 10 cured films, the
surfaces thereof had no rucks in whole. C:in all 10 cured films,

[g@ggjjrfaces thereqfnad rygléﬁi.rﬁparft is to be noted that an amount

of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-7) was 1.7 wt%.

[0194] (Example 8)

[0195] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (A-8) was used instead of the

polyamide resin (A-1).
[0196] Synthesis of Polyamide Resin (A-8)

[0197] A polyamide resin (A-8) was obtained in the same
manner as in the synthesis of the polyamide resin (A-1) except
that 41.6 g (179.0 mmol) of the 4,4’ -oxybis (2-aminophenol) was
changed to 0.2 g (179.0 mmol) of 3,3’ -dihyroxy-4,4’"-diphenyl

sulfone.

[0198] In this regard, it is to be noted that an amount
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D: In all 10 cured films, the surfaces thereof had rucks in whole. [0262]
Table 1 Poly- amide Resin Photo- sensitive Anent Solvent Additive Agent

of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-8) was 3.4 wt%.

[0199] (Example 9)

[0200] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (A-9) was used instead of the

polyamide resin (A-1).

[0201] Synthesis of Polyamide Resin (A-9)

[0202] 38.3 g (77.8 mmol) of a dicarboxylic acid ester
derivative obtained by reacting 17.8 g (77.8 mmol) of
diphenylether-4,4’ -dicarboxylic acid and 23.3 g (155.6 mmol)
of 1-hydroxy-1,2,3-benzotriazole with each other, 18.0 g (62.9
mmol) of bis{3-amino-4-hydroxy~2,5-dimethylphenyl) methane,
and 1.6 g (18.7 mmol) of 5~amino-1H~tetrazole were put into a
four-necked separable flask equipped with a thermometer, a
stirrer, a raw material input port and a dry nitrogen

gas-introducing tube.

[0203] Thereafter, 315.0 g of N-mehyl-2-pyrrolidone (NMP)
was added to the above materials so that they were dissolved
into the NMP to obtain a liguid solution, and then the liquid

solution was stirred at room temperature for 2 hours.

[0204] Thereafter, the liquid solution was heated at 75°C
for 12 hours using an oil bath so that the dicarboxylic acid

ester derivative, the
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bis (3~amino-4~hydroxy-2, 5-~dimethylphenyl) methane and the

S5-amino-1H~tetrazole were reacted with each other.

[0205] Next, 3.2 g (18.7 mmol) of
5-ethynyl-isobenzofuran-1,3-dione was added to the liquid
solution, and then the liquid solution was stirred for 2 hours

so that the reaction was completed to obtain a reaction mixture.

foz206] The reactionmixture was filtered, and then put into
a liquid solution containing water and methanol in a volume
ratio of 3:1 so that a precipitate was produced in the liquid
solution. Thereafter, the produced precipitate was filtered
and washed using water sufficiently, and then dried under a

vacuum condition to thereby obtain a polyamide resin (A-9).

[0207] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-9) was 2.6 wt%.
[0208] (Example 10)

[0209] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 9 except that
the following polyamide resin (A-10) was used instead of the

polyamide resin (A-9).
[0210] Synthesis of Polyamide Resin (A-10)

[0211] A polyamide resin (A-10) was obtained in the same

manner as in the synthesis of the polyamide resin (A-9) except
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that an additive amount of the 5-amino-1H-tetrazole was changed
to 0.6 g (7.5 mmol), and an additive amount of the

5-ethynyl-isobenzofuran-1,3-dione was changed to 5.2 g (30.0

mmol) .

[0212] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-10) was 1.0 wt%.

[0213] (Example 11)

[0214] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 9 except that
the following polyamide resin (A-11) was used instead of the

polyamide resin (A-9).

[0215] Synthesis of Polyamide Resin (A~11)

[0216] A polyamide resin (A-11) was obtained in the same
manner as in the synthesis of the polyamide resin (A-9) except
that an additive amount of the 5-amino-1H-tetrazole was changed
to 4.0 g (30.0 mmol), and an additive amount of the
S5-ethynyl-isobenzofuran-1,3-dione was changed to 0.5 g (7.5

mmol) .

[0217] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-11) was 6.6 wt%.

[0218] {(Comparative Example 1)
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[0219] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (a-1) was used instead of the

polyamide resin (A-1).

[0220] Synthesis of Polyamide Resin (a=1)

[0221] 83.9 g (170.3 mmol) of a mixture of dicarboxylic
acid ester derivatives obtained by reacting 35.2 g (136.3 mmol)
of diphenylether-4, 4’ ~dicarboxylic acid, 5.7 g (34.5 mmol) of
isophthalic acid and 46.0 g (340.6 mmol) of
l-hydroxy-1,2,3-benzotriazole with each other, and 41.6 g
(179.0 mmol) of 4,4’ -oxybis(2-aminophenol) were put into a
four-necked separable flask equipped with a thermometer, a
stirrer, a raw material input port and a dry nitrogen

gas—-introducing tube.

[0222] Thereafter, 363.5 g of N-mehyl-2-pyrrolidone (NMP)
was added to the above materials so that they were dissolved
into the NMP to obtain a liguid solution, and then the liquid

solution was stirred at room temperature for 2 hours.

[0223] Thereafter, the liquid solution was heated at 75°C
for 12 hours using an oil bath so that the dicarboxylic acid
ester derivatives and the 4,4’ -oxybis(2-aminophenol) were

reacted with each other.

[0224] Next, 11.5 g of NMP, in which 7.7 g (44.6 mmol) of

S5-ethynyl-iscbenzofuran-1,3~-dione was dissolved, was added to
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theliquidsolution,theliquidsolutianwasstirredforZZhours

so that the reaction was completed to obtain a reaction mixture.

[0225] The reactionmixture was £filtered, and then put into
a liquid solution containing water and methanol in a volume
ratio of 3:1 so that a precipitate was produced in the liguid
solution. Thereafter, the produced precipitate was filtered
and washed using water sufficiently, and then dried under a

vacuum condition to thereby obtain a polyamide resin (a-1).

[0226] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (a-1) was 0 wt%.

[0227] (Comparative Example 2)

[0228] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that
the following polyamide resin (a-2) was used instead of the

polyamide resin (A-1).

[0229] Synthesis of Polyamide Resin (a-2)

[0230] 83.9 g (170.3 mmol) of a mixture of dicarboxylic
acid eater derivatives obtained by reacting 35.2 g (136.3 mmol)
of diphenylether-4,4’~dicarboxylic acid, 5.7 g (34.5 mmol) of
isophthalic acid and 46.0 g (340.6 mmol) of
l-hydroxy-1,2, 3-benzotriazole with each other, 41.6 g (179.0
mmol) of 4,4’ -oxybis (2-aminophenol), and 4.6 g (44.3 mmol) of

S5-amino-lH-tetrazole l-hydrate were put into a four-necked
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separable flask equipped with a thermometer, a stirrer, a raw

material input port and a dry nitrogen gas-introducing tube.

[0231] Thereafter, 363.5 gof N-mehyl-2-pyrrolidone (NMP)
was added to the above materials so that they were dissolved
into the NMP to obtain a liquid solution, and then the ligquid

solution was stirred at room temperature for 2 hours.

[0232] Thereafter, the liquid solution was heated at 75°C
for 12 hours using an oil bath so that the dicarboxylic acid
ester derivatives, the 4,4’ -oxybis(2-aminophenol) and the

S5-amino-1lH-tetrazole l-hydrate were reacted with each other.

[0233] Next, the liquid solution was cooled up to room
temperature, and then was subjected to the same treatment as

the Example 1 to thereby obtain a polyamide resin (a-2).

[0234] In this regard, it is to be noted that an amount
of cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (a-2) was 5.3 wt%.
[0235] (Comparative Example 3)

[0236] A positive type photosensitive resin composition
was obtained in the same manner as in the Example 1 except that

it was manufactured as follows.

[0237] 100 g of the polyamide resin (a-1) synthesized in
-the Comparative Example 1, 17 g of the photosensitive

diazoquinone (B-1) and 3 g of b5-amino-lH-tetrazole were
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dissolved into 300 g of y~butyrolactone (GBL), and then filtered
using a filter having a pore size of 0.2 um and made of
fluororesin to thereby obtain the positive type photosensitive

resin composition.

[0238] The following evaluations were carried out to the
photosensitive resin compositions obtained in the Examples 1
to 11 and the Comparative Examples 1 to 3. Obtained results
were indicated in the following Table 1 together with contents

of evaluation items

[0239] 1. Adhesiveness to Copper

[0240] A Ti sputtering film having a thickness of 500 A
was formed on a silicon wafer, and then a Cu sputtering film
having a thickness of 3,000 A was formed on the Ti sputtering

film.

[0241] Next, a coating film was formed on the Cu sputtering
film by applying each of the positive type photosensitive resin
compositions obtained in the Examples 1 to 11 and the
Comparative Examples 1 to 3 using a spin coater so as to have

a thickness of 5 uym when being cured.

[0242] Thereafter, the coating film was dried at 120°C for
4 minutes using a hot plate, and then was cured at 250°C for
90 minutes under an atmosphere having an oxygen concentration
0of 1,000 ppm or less using a clean oven to thereby obtain a cured

film (protective film).
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[0243] Next, using a cutter knife, the cured film was
separated to 100 square areas each having a size of 1 x 1 mm
to obtain a sample. In this regard, the 100 square areas were
provided so as to array 10 lines each including 10 square areas
arrayed in a lengthwise direction in a lateral direction. The
thus obtained sample was subjected to a pressure cooker test
(PCT) under a condition of 125°C, 100% and 0.2 MPa for 500 hours

continuously.

[0244] Next, an adhesive tape was stuck on the samples,
and then was peeled off therefrom at once. And the number of

the samples peeled off from the Cu sputtering film was counted.

[0245] 2. Mechanical Property

[0246] A coating film was formed on a silicon wafer having
a size of 6 inches by applying each of the positive type
photosensitive resin compositions obtained in the Examples 1
to 11 and the Comparative Examples 1 to 3 using a spin coater

30 as to have a thickness of 10 um when being cured.

[0247] Thereafter, the coating film was dried at 120°C for
4 minutes using a hot plate, and then was cured at 250°C for
90 minutes under an atmosphere having an oxygen concentration

of 1,000 ppm or less using a clean oven to thereby obtain a cured

film.

[0248] Next, the cured film of each silicon wafer was cut
using a dicing saw so as to form a plurality of strip parts each

having a width of 10 mm. Thereafter, each silicon wafer was
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immersed into a 2% hydrofluoric water to obtain the strip parts

each released from the silicon wafer.

[0249] Next, a tensile measurement of the obtained strip
parts was carried out using a tensile measuring apparatus at

speed of 5 mm/min, and then tensile elongation percentage was

evaluated.
[0250] 3. Developing Property
[0251] Each of the positive type photosensitive resin

compositions obtained in the Examples 1 to 11 and the
Comparative Examples 1 to 3 was applied onto 10 silicon wafers
using a spin coater, and then was dried at 120°C for 4 minutes
using a hot plate to thereby obtain a dry film (protective film)

having a thickness of about 5 pm on each silicon wafer.

[0252] Thereafter, an ultraviolet ray was irradiated onto
each obtained dry film using a high pressure mercury vapor lamp
through a mask (“test chart No.l1”, produced by TOPPAN PRINTING
Co., LTD.), while adjusting an irradiance (exposure) thereof

depending on each obtained dry film.

[0253] In this regard, it is to be noted that the mask had
patterns to be not removed and patterns to be removed, ‘and a

width of each pattern was in the range of 0.88 to 50 um.

[0254] Next, each silicon wafers was immersed into a 2.38%
tetramethyl ammonium hydroxide agqueous solution for 80 seconds

so that irradiated portions of the dry film were removed to form
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[0263]As can be seen from Table 1, ineachoftheExamples 1 to 11, the
number of the samples peeled off from the Cu sputtering film was w0".
This result indicated that the cured film (protective film) had excellent
adhesiveness to copper. [0264]Further, in each of the Examples 1 to 11,
the cured film (protective film) also had excellent flux resistance, namely,

* Y R Gt Witerthe tate A film wastob e d B 2 &i%gfé@éﬁ@eyﬁtor 30

sBavpg & l0witempgrature; of 220G, dueks and the like did not occur on the
surface thereof. This result indicated that the cured film had an excellent

curing property at a low temperature. [0265]Furthermore, in each of the

Examples 1 to he cured film alsq had xcc(ajgent tensjle elongation .
[percegtage. Th%s% reérsﬁﬁ ﬁ(ﬁ%ételdnth%%%ge %%?é ﬁLI:anmﬁaséha% Exce I’\éﬁfi fify rtion
hphwisicakprapierty o f0366jMoresveldnleath ahifie Examples Wi ard bated.
Iéheé%%/ film rot%ci:ti\(e film) had_an excellent developing property. [0267]In

yria iy

R, SatH5T e pbsitive {)pRpRREEEN ST rEHRBMpdsitichy Shown in

Tep@ined inthe Exaewleskbtordl andlithe Cormparative Examples 1to 3
was applied onto semiconductor elements provided on a substrate to

forma coating film. The formed coating film was pre-baked at 60 to 130C
B 1t was cgied to,0%ain 38141, AIEINCRAD YURPI BY:H3%ns were
irradiated onto the dry film at a predetermined pattern.
patterned without scums.

B: In 7 to 9 dry films among the 10 dry films, the
removed portions were patterned without scums.

C: In all 10 dry films, the removed portions were
patterned with a few scums at peripheries of openings thereof.

D: In all 10 dry films, the removed portions were

patterned with many scums, or were not patterned.
[0257] 4. Flux Resistance

[0258] The above silicon wafers each having the patterned
dry film were heated at 250°C for 90 minutes under an atmosphere
having an oxygen concentration of 1,000 ppmor less usinga clean
oven so that the patterned dry films were cured to thereby

obtained cured films.

[0259] Next, a flux (“BF-30”, produced by TAMURA KAKEN
CORPORATION) was applied onto each of the silicon wafers using
a spinner at 500 rpm for 5 seconds, and then at 1,000 rpm for
30 seconds. Thereafter, the flux was pre-heated at 140 to 160°C

for 100 seconds, and then was heated at 250°C for 10 seconds
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[0268]Next, portions of the dry film, where the ultraviolet ay was irradiated,
were removed using a developing solution to obtain a relief pattern, and
then the relief pattern was subjected to a heat treatment to obtain a
protective film which also could function as an insulating film [0269]After
forming the protective film, semiconductor devices were manufactured

PinBagh Wehs Acluding Leditintrdep rhomen #e ubsfraRnbdintsa This
Riunality, 9t chips,amaunting stepn which gagh diged chip was mounted

onto a circuit board, a wire bonding step, and a sealing step in which each
chip was sealed by a sealing compound. The thus obtained

iconductor.devices normal erated..INDUSTRIAL APPLICABILIT
B e R P e et e aRdd or 10

mihotosensiivegesinl eorapositiomindtichhas excelleni-adhesivebessth@refrom,
wiring made of copper and copper alloy and can be cured at a low

"RTnperatiRd (09917 a SEMROIRYLoPdERRAL fiel P8P GYSRIING fiquit 1ed-
Toisplay element figld beinarepresgptative pka display glementdialdsuching a

a photosensitive resin composition can be preferably used for forming a

ISretactRBIMAN AF Ms UL HAPRAC thadké (RS insatg il ted. In
rotective fj lectroni ' t ' re-for [ '
drpLective. im and eleclionic %%wgaﬁ%g‘aw@ng&pg&g H‘%%?ﬁy. dhe ipTable

photosensitive resin composition, can have improved relia e
Ipresdatiaventidrhneas imtilstrizh gpplicabdine.s .

[0261] A: Inall 10 cured films, the surfaces thereof had
no rucks in whole.

B: In 7 to 9 cured films among the 10 cured films,
the surfaces thereof had no rucks in whole.

C: Inall 10 cured films, the surfaces thereof had
rucks in part.

D: In all 10 cured films, the surfaces thereof had

rucks in whole.

&7



MCSLLP What is claimed is: 1. A photosensitive resin composition,
comprising: an alkali solubility resin including molecules each 5 composed
of a main chain having one end and the other end opposite to the one
end, an organic group bonded to the one end thereof, the organic group
having at least one unsaturated group, and a substituent group bonded to
at least pne of the other end of the main chain and a branch 10 thereof,
the substituent group having a cyclic ch migal structure containing
nitrogen atoms; and a photosensitiv%aggfeeht, wherein the substituent group

has a tetrazole group-as-the cyclic chemical structure containing-hitrogen
Poly~ Hotor . .l | Adhesive- Ttensile, ¥ Devel™ Flux
atoms.15.2. The photosensitive resin:composition as-claimed in claim 1, wesix-
whereinsthe suhstituent group has At least onecabehemicalsputfypegty | tance
7P S 0 - N [ NNID = = S J 1| PRt ) <A S A P T | acl (1 o 40% A A
E:!{.Cbél Dgxl_lécb U_y EI_IF TUTIH Vvldég U IIIUIa__D \J. 1) Al ILb \J. ). 38% I A
Ex. 3 A=-3 B-1 GBL - ] 41% A A
Ex. 4 A-4 B-1 GBL - 0 45% R A
Ex. 5 A-5 B-1 GBL - Q 39% A A
Ex. & A-6 B-1 GBL - O 42% B A
Ex. 7 A-7 B~1 GBL - 0 20% B A
Ex. 8 A-8 B-1 GBL - 0 35% B B
cor. a-1 B-1 GBL - 100 455 B B
Ex. 1
Com.
Ex. 2 a=2 B-1 GBL - 0 15% B C
Com. S-amino-1H
Bx. 3 a-1 B-1 GBL tetrazole 100 45% B B
[0263] As can be seen from Table 1, in each of the Examples
1 te 11, the number of the samples peeled off from the Cu

sputtering £ilm was “0”.

film (protective f£ilm)

[0264]

film

namely,

This result indicated that the cured

had excellent adhesiveness to copper.

Further, in each of the Examples 1 to 11, the cured

(protective f£ilm)

also had excellent flux resistance,

even in the case where the cured film was obtained by

a curing treatment having a low temperature of 250°C, rucks and

the like did not occur on the surface thereof.

This result

indicated that the cured film had an excellent curing property
at a low temperature.

[0265] the

Furthermore, in each of the Examples 1 to 11,
cured film also had excellent tensile elongation percentage.
This result indicated that the cured film has an excellent film

physical property.
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3.The photosensitive resin composition as claimed in claim 1, wherein an
amount of the cyclic chemical structures containing nitrogen atoms is in
the range of 1.0 MCSLLP to 10.0 wt% with respect to a total weight of the
molecules included in the alkali solubility resin. 4. The photosensitive
resin composition as claimed in 5 claim 1, wherein the organic group

[92%&d the at IS4t BR¥UNsatir R yrodp iS anfsgaRkasouRavirgidt 5, the
degst ene friplehond. 5 The phategensitie resin composition.as C@@g?ﬁping

in"10 claim 1, wherein the main chain of each of the molecules include
rthersdkdliysolubility resin has at least one of a chemical structure which can
change to a polybenzoxazole structure and a chemical structure which

can change to a polyimide structure. 15
[0267] In addition, each of the ©positive type

photosensitive resin compositions obtained in the Examples 1
to 11 and the Comparative Examples 1 to 3 was applied onto
semiconductor elements provided on a substrate to forma coating
film. The formed coating filmkwas pre-baked at 60 to 130°C so
that it was dried to obtain a dry film, and then an ultraviolet

ray was irradiated onto the dry £film at a predetermined pattern.

[0268] Next, portions of the dry f£film, where the
ultraviolet ray was irradiated, were removed using a developing
solution to obtain a relief pattern, and then the relief pattern
was subjected to a heat treatment to obtain a protective film

which also could function as an insulating film.

[0269] After forming the protective film, semiconductor
devices were manufactured through steps including a dicing step
inwhich the substratewas cut to aplurality of chips, amounting
step in which each diced chip was mounted onto a circuit board,
a wire bonding step, and a sealing step in which each chip was
sealed by a sealing compound. The thus obtained semiconductor

devices normally operated.

INDUSTRIAL APPLICABILITY

[0270] According to the present invention, it is possible
to provide a photosensitive resin composition which has

excellent adhesiveness to a wiring made of copper and copper
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6. An insulating film composed of a cured product of the photosensitive
resin composition defined by claim 1. 7. A protective film composed of
a cured product of the 20 photosensitive resin composition defined by
claim 1. 8. The protective film as claimed in claim 7, wherein the
protective film is used for protecting a semiconductor element or a liquid
adr Sl BRPILARhfet 85 9. EledrohRvedGiPRERE bHovided with the
protective film defined by claim 7.  10. Electronic equipment provided

with the insulating film 30 defined by claim 6.
[0271] In a semiconductor element field or a crystalline

ligquid display element field being representative of a display
element field, such a photosensitive resin composition can be
preferably used for forming a protective film, an insulating

film and the like.

[0272] An insulating film, a protective film and
electronicequipment, which are formed using the photosensitive
resin composition, can have improved reliability. Thus, the

present invention has industrial applicability.
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What is claimed is:

1. A photosensitive resin composition, comprising:

an alkali solubility resin including molecules each
composed of a main chain having one end and the other end
opposite to the one end, an organic group bonded to the one
end thereof, the organic group having at least one
unsaturated group, and a substituent group bonded to at
least one of the other end of the main chain and a branch
thereof, the substituent group having a cyclic chemical
structure containing nitrogen atoms; and

a photosensitive agent,

wherein the substituent group has a tetrazole group as

the cyclic chemical structure containing nitrogen atoms.

2. The photosensitive resin composition as claimed in
claim 1, wherein the substituent group has at least one of
chemical structures represented by the following formulas

(1-1) and (1-2).

N—N
I\
AN (1-1)
H N
H
N—N
H \
—N N (1—2)
N
H
3. The photosensitive resin composition as claimed in

claim 1, wherein an amount of the «cyclic chemical

structures containing nitrogen atoms is in the range of 1.0
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to 10.0 wt®% with respect to a total weight of the molecules

included in the alkali solubility resin.

4, The photosensitive resin composition as claimed in
claim 1, wherein the organic group having the at least one
unsaturated group 1s an organic group having at least one

triple bond.

5. The photosensitive resin composition as claimed in
claim 1, wherein the main chain of each of the molecules
included in the alkali solubility resin has at least one of
a chemical structure which can change to a polybenzoxazole
structure and a chemical structure which can change to a

polyimide structure.

6. An insulating film composed of a cured product of the

photosensitive resin composition defined by claim 1.

1. A protective film composed of a cured product of the

photosensitive resin composition defined by claim 1.
8. The protective film as claimed in claim 7, wherein the
protective film 1s wused for protecting a semiconductor

element or a liquid crystal display element.

9. Electronic equipment provided with the protective film

defined by claim 7.

10. Electronic equipment provided with the insulating film

defined by claim 6.
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