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PHOTOSENSI Tl VE RESI N COMPCSI TI ON, | NSULATI NG FI L WIM”WI‘“H
PROTECTI VE FILM AND ELECTRONI C EQUI PNENT TECHNI

FI ELD [ 0001] The present invention relates to a *159159*

photosensitive resin conposition, an insulating
a protective fi1m and_ el ectronic equi prrent. B

BACKGROUND ART [ 0002] eni co
el ement is formed by féhbeﬁ:ﬂ urallty of Wi ri ng®%

| ayers for downsizing it or high integration thereof.
Further, a type of the sem conductor elenent is

chané’é@TtO@Eé‘ScIﬁIﬁ’Esi PESPHckagdPPEEPTOBr al Nlf et T G el FILM,

@%ﬂ %LE:: I\QecseEq a case that a
surtéace pro edtlve nman amTnterfayer insulating

filmare directly formed on a nmetal wiring (which is

general ly made of copper, copper alloy or the |ike)
TEGHNIGAIWERIEBID | ayer is increased. [0004] Therefore

adhe3|veness between the filns and the wri made of

coﬂﬁérpéﬁﬁ‘éi}to%n‘f%t%?fkéeéfaft@ét §o 2y Oat'tf?srerrisyltl"e
rég%ﬁlg% %@f%%% uc%g LeyEepiy eﬂ@ﬁ$a%|¥ro€§c@1vee§ylﬁ; and
a ftil aving hi'g eS|vene s to the wring nmade

e appein i€ oppeiprddtoy or the like is required. [0005]
Further, fromthe viewoint of a property and

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 chénged 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
ametal wiring (which is generally made of copper, copper alloy

or the like) of the wiring layer 1s 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 is required that the surface

M



productivity of a package, it is required that the

surface 1 L i protective and interlayer insulating

films (cured films) can be obtained through a curing

treatnment having a low curing tenperature of 200 to

300C, and have an excel |l ent nmechanical property such

as el ongation percentage. [0006] In the case where the

surface protective and interlayer insulating filns

pfﬁ@ 1 gtéﬂd“¥%géyl E%%uSHEhH% f&ﬁﬁ%tngﬂiegaYlfﬂs can

e Tow curing tenperature, it possible to revent

b@cehbt s enee ohrdagnge dueihg Ineatattnana Ma@hrﬂgﬂtaeglro’:\\tldmring
sem’'conductor el enment, and to inprove productivity .
tempeepture [OGPP F@r3%c¢v anckhaveendnexcal t gptigrechanical

t here are known t i n an additive
p{?ﬁﬁ% eﬂ?cisa%d%fe o) % perce%ﬁﬁ%ﬁtlons for

constituting the filns in order to inprove

adhesi veness between the filnms and the copper and

[@@@@br al -dn {(lseecafser wxarpl ¢hePatwnfad®cpmenective and

BT S PR 585 L, BRLShR T gL 8 rins
ld

tfé%fhéﬁ%a J$1q§gggé %ﬁ§§%§%1€§g8§8??§£99g5 fPQ. nggfble to

I nprove t esi ven crenfly:
pRewéierocdur exaTplfedandigd kiiec85eh @it alrpackagn integration
provided with an insulating film obtained by curi %1a
sephveriioral ¢EaNeneonpdi e oiriove IRpdirtHyglty thereof.
tenperature, when solder balls were nounted onto the
package, there was a case that appearance

[@bopT Mal i t iRy $ueh asrbdGkseABALCr aCKkBougBCHhELE £Fe &known
surface of the insulating filmdue to a treatnent
methods in which an additive ingredient is added to resin
compositions for constituting the films in order to improve
adhesiveness between the films and the copper and copper alloy
(See, for example, Patent Document 1: Japanese Patent
Application Laid-open No. 2005-336125 and Patent Document 2:
Japanese Patent Application Laid-open No. 2005-173528), such

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 a treatment

- using a flux or the like.

DISCLOSURE OF THE INVENTION

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



using a flux or the |ike. DI SCLOSURE OF THE | NVENTI ON

[0009] It is therefore an object of the present

invention 2 to provide a photosensitive resin

conposition which has excellent adhesiveness to a

wi ring made of copper and copper alloy and can be

cured at a low tenperature, and to provide an

insulating film a protective filmand el ectronic

qui a ' - ' t : Siti Vv

e OB TR aen ot ProtesRraatarY s CERPORHRIEE fhtE has
exly Hein tdestiddied alisy eo bheirphgskade | ¥ etUpEEY idhd copper

directed to a photosensitive resin conposition. The
aldifat @senspni e qusich atoapbev theowamdygesaad talkepyide an

. soluhi.ity..r.esin includin .ecul es, each ,conposed _af

R o A (T O dria R o tHEE (e d appoetent

eddh bR 2i0RQ 8dus@AgOEHAMNbKo 85 SMPs bonded-d O d Re@sition.
end thereof, the organic group having at |east one

unsaturated group, and a substituent group bonded to
at. | east one of the other end of the main chain and a

[GHfHch t helBATA4hEOsHPRISTUERE PHRPE deaFiriyed dyerec the
pt‘?{léeéﬁtcakn.%EﬁH‘i‘BHr %.SCOBELS%?&I'?Q g r %ge%héﬁgg@nsf‘@fiv@ resin

phot osensitive agent. In the above

cdMpiNSaIns .t | Thelsd o Sagliasiid 88sihtconpgd JirafRr i #dludes an
that the substituent group has a tetrazole group as

althed iop@livb ididn €8S ist inetudéngone beArhes maglbgwmposed of
t Qus. .0012] .1n the above photosensitive resin,

= B craiBoRahih, &08 SROAANPLOBERE LiF difofife co the

orlH @4, has atrghadast geBAPOhongBENt 6t hStdCtdH P hereof, the

represented by the followng formulas (1-1)
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 preferfed that the substituent group has at least one of
chemical structures represented by the following formulas (1-1)

and (1-2).



and (1-2). 3 NN -NNN(21-1) HHNN -N\ N(1
-2) H[0013] In the above photosensitive resin
conposition, it is preferred that an anmount of the
cyclic chem cal structures containing nitrogen atons
isinthe range of 1..0 to 10.0 W% w th respect to a
total ' weight of the nolecules included in the alkal
solubility resin. [0014] In the above photosensitive
resin conposition, it 1is preferred that the organic
group having the at |east ,on unsaturated group is an
organi c group having at |gastyone triple bond. [0015]
In the above photosensitiNe rRsin comppgi+iph, it is
preferred that the mai g chal’n of each of the nol ecul es
included in the alkali solubility resin has at | east
one of a chem cal structure which can change to a

pol ybenzoxazol e structure and a chem cal structure
whi ch can change to a polyinmde structure. [0016]
Further, the prgsent inveMi8n is directed to an

insul ating fidaN_Thed ns atﬂbg filmig¢icenRdsed of a
cured 4 N~

H

[0013] In the above photosensitive resin composition, it
is 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.

[OoO0l6] Further, the present invention is directed to an

insulating film. The insulating film is composed of a cured
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product of the above photosensitive resin conposition.
[0017] Furthernore, the present invention is directed
to a protective film The protective filmis conposed
of a cured product of the above photosensitive resin
conposition. [0018] In the above protective film it
is preferred that the protective filmis used for
protecting a sem conductor elenent or a liquid
| _di 9a] . reqver, resent
PO The e dif B o N R iR Y RAD
el ectronic equipnent is provided wth the protective
film [0020] Moreover, the present invention is
(@R} 2Lt ed t durdhegmosisi cthgquppeeent iTiendliset ienditrected to

S R e o g o e
pSE6&h oSt Mh@%wg%%@ﬁm}ee A sif SHPLOndust or
devi ce. BEST MODE F CARRYI NG OQUT THE | NVENTI ON

[0022] Hereinbel ow, a photosensitive resin
%ﬁg?osition, an insulating film a protective film
(AP LI ect r M EPBRRPMERLOLEEESVEI AylTo ithd SpPegEprred that

tﬂ@V§P5£Q@t¥eélf?fmd§§ch%gadfo&og%gtég%idgﬁgFE%HE%&A&ﬁ%tor

resin conposition according to “the pres i nvention
elemdndesr an Bddwdd SoOfstl idysgies) reldmudi ng

nol ecul es each conposed of a nmain chain having one 5

end and the other end opposite to the one end, an

(G588 ¢ 9t ghpochonded to Lhe ane endotbergols WSected to
electronic equipment. The electronic equipment is provided

with the protective film.
[0020] Moreover, the present invention 1is 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
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one unsaturated group, and a substituent group bonded
to at |east one of the other end of the main chain
and a branch thereof, the substituent group having a
cyclic chem cal structure containing nitrogen atonmns,
and a photosensitive agent. [0024] Further, the
insulating filmaccording to the present invention is
conposed of a cured product of the above described

-ISHEPENE L4 1 5o BOTBRSIL) 8 L9028l P DRLIRLE o

b o m¥ed ttooth ¢ HneosPeserk relo fa this &d ganadugtoap HA e rmpaveleast
described photosensitive resin conposition. [0026]
Onprigoveiuratrd e eur ormnd ey s et wtorali aup tonddke to at

S AL CINEN TR AR o

pro

t1IRSUsPBBAY taeaer Y OhatggPre 'Eli@V%HERQQaP$structure

provided with the above descri be insulating film

CPOORB} iy sttt raden photos.ersid ia/ eohreesd sercinpiosd tagemt .
the insulating film and the protective filmwll be
described. [0029] As shown in FIG 1, a sem conductor

{£e 10 {.npchudes 'y rc,,.an ] d
) doa "o ar Sy hRRTE T, Al Sh AT, RO ene
podsant uppentSidr asecohpbbedss f iLAuretmbebdlicitno Bl €he Ibove
, and a protective film3 provided so as to 6 cover
de $fer ipRrerehirdsaies il veher & in caompeefidrion ot her t han
the alum num pad 2. [0030] Further, the sem conductor
device 10 includes a

[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 composition, 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
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conductor portion 4 fornmed on an upper side of the
protective film3, an insulating film®6 provided so
as to remain a barrier nmetal 5 joined to the
conductor portion 4 and cover the conductor portion
4, and a solder bunp 7 provided on the barrier netal
5 for electrically connecting an external el ectrode.
[ 0031] The protective film3 is oonposed fronia

‘c89§§'t\,’}9§ efg g%%:eagg @hgugdl]ﬁocc%‘}ﬂ s E%é% FII%S the

passi Vatl ol ne i con wa

aﬁumom@@vpa@oztion 33 1is forned t hrough the
passivation film31 and the buffer coating film32 so
that the alumnumpad 2 is exposed i nside the concave

[Qg%osed f%oi%tg‘ei%éla hefﬁcq%%dg%t or:SJaed’nlrfg?rlt]iSoon”ﬁlUdes a

cdhguiBs Alpddd il 'f%rREQVblqeéjn Wpe sliiaiee[)fst'ﬁé%tfgctlve
the buffer coating film32 and an inner surface of

fihe Topvamespbatimn 33 m &nurehiedgadopestioret@insa barrier
fiIL d.into the concave gortion 33 and el ectrically

mebfnect et ed 5otte SePERFtBERP A Iqrod s qpepade conductor
p@Pfioﬁ’% ,A’zarici3 a %'Hfiﬁ%%db m7a ?Bizt‘het‘i" {;hng&% r@gler Oér dnetal

copper or copper BFFier i's jolne

5tfot helocaidrp@dlipncdz&@@tmd; Qélbereﬁttéjﬁuatlhail&élftrdcfm34]
The photosensitive resin conposition of the present
invention is preferably used for constituting the 7

r coa lating fj %
R | Po AR T A TREL 8 aB AR, P 2 T ¥at ion
fdescyl bed éb&)/ﬁfer [QR3EIngHeweres2 . t hevPbakesensiibhvei 1m 31
resin conposition of
is 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 is preferably used for constituting the
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the present invention is especially preferably used

for constituting the insulating film6 which is

directly joined to the nmetal wiring. This makes it

possible to provide a sem conductor device 10 havi ng

excellent reliability. [0036] Such a photosensitive

resin conposition includes an alkali solubility resin

and a photosensitive agent. The alkali solubility

Lo S egyl e agc dc0f,_a [ -

T Rt Has ons B an e S Rar Ladd apmod tod § e ke
imeudeddin arheor gan corghntip bahdeidd a g hes aes@nicdbed above.

thereof, the organic group having at |east one

unsat urated group, and a substituent group bonded to

ast o of the othe nd of .the main.chain and a
1032 E0"t hePRst v riic BanSrPFIRRE b S0P TaVH L arRya {toh of
t e Hrelengt I UG &l €1 &ONLAT Nk HZe Pl L1 PgER RIRIMLI0034bd for

This makes it possible to i nprove adhesiveness of a
censedtiiimg thte chsusabbhaifieldn bywkichnig difrelcinliyajleinéd to

t he hqQt osensitive resin conposition, to the netal |
t%mﬁgaﬁad@wgcopﬁw%nﬁal&%péﬁ aPPeyiPLR FxtRravide a

sdl? or‘ic‘ﬂ?c&f&% &Ll 1’@iﬁ‘?iirgb§_e>fco%i‘§l§%]‘?ﬂﬁl§a?ﬁ°ipiw Y

such as el ongation percenta

Solubility Resin) [0039] Next, the alkali solubility
resin, which is a main conponent contained in the
[¢3% bsensi Siugd peBhAtesaPssEivenres iy | $OpRO Fkisken heysludes

] | f th | kal ] | ubi |1 '
aﬁ§n%:$]8%£e)i %(%(gg% fJ?E/)g ret51enaa c? éﬁ?y%l I£¥t£ (?y:?%%%t. The

it
e novolak re ydroxy s

allesl N sAublats, rbasadi Aeshae s uedl &sured kaehykahBosed of a
resin or nethacrylic acid ester
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.

[0037] This makes it possible to improve adhesiveness 6f
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, ina state that the cured film maintains

a mechanical property such as elongation percentagé.
f0038] (Alkali Solubility Resin)
[0039] Next, the alkali solubility resin, which is a main

component contained in the photosensitive resin composition,

will be described.
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resin, cyclic olefin based resin containing hydroxyl
group(s), carboxyl group(s) or the like, polyam de
based resin, and the |I|ike. Anong these alkal
solubility resins, the polyam de based resinis
preferably used. (0041] Specifically, exanples of such
a pol yam de based resin include: a resin including
nol ecul es each conposed of a main chain having at

| east one of a pol ybenzoxazol e structure and a
pol yi m de structure, and at |east one kind of hydroxyl

(AP (S), exLhex % gff‘“n‘ﬁ@l%s)a'lk‘%ltlllersotl(ﬂf_?ﬂ(lsj)tyar}:%_sﬁﬁt 8Mmclude

bond(s) each bonded to or contained in thé nal
crded h; type esdvolakl ndshng, hpHeoukestgaehehaeisig,aacrylate

ol ybenzoxazol e precursor structure that is, a
b %%FES%“SSHCS’C?% CNRiCT 1e4R Y:?f%\#fg@rtng?tdlacryllc acid-ester

b - re)a: in . '
o e ER e AL PSR Pl £ SR BRIyt st
cdithatyl sroapaenmbeathe SETRICE wiod yaftiicle BaBe8hadgen) tardd the
pol yi m de structureLk; a resin_ _including nol ecul es _
ligeh Hawang Bheot yakkabiagplubsiety sesdpsur éheamd iemide
|ike. [0042]_ Such. a polyam de based resin may include
barrso chru%selsn lesacqferhfeeprrag%¥tuesc? )y the follow ng fornul a
(2). (R)Ym(R2)11 \H-1 -NH- C-~" -C~- (2) 11 11
P OO wherein Xis a group having a cyclic cheni cal
[@A41ict ur e; SpecRfikcslayhydranplegrofipsuch R, palyatidd based

régfﬁnghc%%d%eygoggsggc&ﬁ%luding 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), ethef 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 1s, 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 Hm (R2)n

wherein X is a group having a cyclic chemical structure;
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or a cycloal kyl group; mis an integral nunmber of 0 to
2; and Rl is the sane or different in each repeating
unit; wherein Y is a group having a cyclic cheni cal
structure; R is a hydroxyl group, a carboxyl group,
OR3, COOR3, CORO; nis an integral nunmber of 0 to
4, and R2 is the sane or different 1in each repeating
unit; wherein a carbon nunber of R3 is in the range of

1;to.1p; [ 30U g cli hem cal
RodhartreraRht Fens Bk P o A0 dRRES, bF E0RET arou
of ePeatd Itth MY It $r e Nmeas haiRli rtSe J¥d1 b dy E08Yto 2; and

group, at least one of Res is the carboxyl group, or
RuHen e ame ior wotf fisrendariborpichgremea tangl eadt ;one
of Rs is .the.hydroxyl group; and erejn [ n )
i nt eg"?r}ﬁr% et °ot gfc%(‘lé’ g@ﬁ}g?(ﬂ)@c\ﬁ%&ﬁhﬁﬁﬁgﬁglsgcruc'ture’
R{RQ! ¥ & PRBRAL-IRST B) cEEREEFENY Slip LYo IRe 8608k BI co-R°;
fornula (2) may be obtai ned by reacting a conpound
ndel agtiot dgmemh hhebgroupd tworprarsd R idi ahernssme or different

. bi s(am nophenol) and di am nophenol each having the
IR AT RafeREF LR UreP bt/ t he above nentioned X, and a

conpqwipgi el ec ]ﬂg% r-OYpPS; | S] .
tetracar ezl;?{)/% %ggg%o@n y ri%cfgg flrsl ?Lrglrﬁl%lfc a_‘“Té)f 1 to 15;
amd Ry iisde g rdivpan Boxyd iccgel de dHeg@irdoxgkiracaaid containing
dichloride, a dicarboxylic acid derivative,
NRHYEP 9% od eBoxyl i ¢ acid and a hydroxydi carboxylic
aci d derivati.ve ch _having the.chem.cal strugture of
the a o(ai/reeln%n & gﬁedf?pﬁﬁa%:ﬁgga%ﬁlgfhe‘?}}erf (f(ﬁf:zﬂ Ll!QI nlishré(.)t the
he@sex @f dsduly tdie 1dia6ar BaxybEcracid, thBecadhsayPayydis, or
acid Is converted into an activated ester type
when each R? is not the carboxyl group, at least one of R's is

the hydroxyl group; and

wherein p is an integral number of 2 to 300.

[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(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, 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
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di carboxylic acid derivative by reacting, in-advance,
it wth 10 1-hydroxy-1, 2, 3-benzotriazole or the like,
and the activated ester type dicarboxylic acid
derivative may be used in the above reaction. This
makes it possible to inprove a reaction yield of the
nol ecul es each represented by the general fornmula (2)
constituting (included in) the polyani de based resin.

11 t e u each .
SR e e e el e EBe 2R g e
eﬁtéﬁlﬁp@é&iiﬁ&bﬂxﬁbﬁlbc1&5ﬁﬁlﬁ/a“ﬂ% mbP®e 8E6d in the above
dehydrated and cicllzed As a result, thernostable

reastirucfhds pe yrSnia@om@/lkﬁﬂpoumpap@beaoreactlon yield

ol yicls e_p m de and t ol ybenzot zol e
Oﬁgﬁl 5%%§fﬁb&aﬁﬁb%ﬁgfeﬁ§n5§§cgybgﬁea%%%%ra prmula (2)
c&tpmum e GRARIAY 1 AR {Pyanl id 18, AU iy ng

the cyclic chemcal structure, and exanples of e
group having the cyclic chem cal structure include a

éﬁo having an aromatic ring such as a benzene ring
[GH4 napht H& SRE& FRAS, W%eﬁ?o%%ﬁrﬁRA@ﬁP%ﬁin%ﬁﬂﬂﬂﬁﬂpresented

by thUCL LS Era1 I, % hayi ng. %e@%te r ré Q%m%lé%g[tgggﬁf about

pyrrole ring or a uran ring

1 Speei fioodld, ythaygé:@élrlié}%ﬂh&ﬁteéd %dado)éyt:lla zkal.| oMk NgY result,
formul a (3) is preferably selected as the group having
tft%féﬂOSct;ﬁcblﬁz refdm calchsepupe by em{daatpe bybehzoddiaadle or a

copgayﬁ :Qf(é%énpélYlRlde and the polybenzotriazole can be

obtained.

[0046] ~ As described above, the X shown in the 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) is preferably selected as the group having the

cyclic chemical structure (that is, the X).

11
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(3-5) (3} N(3-49) 1 R GNNC* OHAHO (3-6)
wherein each group is bonded to NH groups at *
positions, Ais CH2, C((CH3) 2, 0, S, S, CO NHCO C
(CF3) 2 or a single bond, and R is a hydrogen atom
an al kyl group, an al kylester group or a hal ogen

atom [0048] As represented by the fornmula (2), the Rl
is not bonded to the X, or one or two of the Rs are
bonded to the X. In this regard, it is to be noted

t hat eve nthe ca one or two of the Rs are
bonded e >,g, ¥ ) d in each - &
formul a&<341) to > [ 049] e,

the R* is the*hydroXyl gfoup or
i's an or{@idc group hgn.\z)ng the car on nunber of 1to
R3 i ncl ude{Z3} or ny|

greup, gr oup, yl group, a propyl group,
an * i PROUp¥ rt *pbytyly, group, a
tertia oxycar bon ar a%ghge)nyl group, a (3)

benzyl gr@lp, a tetrahy uranyl group, a
t et rahy ogyranyl group, nd the 12 like. The above
Ras are d for adjustln (Solubility of the

pol yami d ed reS| nin & alkaline %queOE@on

wherein each group is bonded to NH groups at * positions,
A is CH,, C«{CHs)z, O, S, SOz, CO, NHCO, C(CFs); or a single bond,
and R’ is a hydrogen atom, an alkyl group, an alkylester group

or a halogen atom.

[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).

[0049] Ae 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 dJgroup, a benzyl group, a
tetrahydrofuranyl group, a tetrahydropyranyl group, and the

12
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[ 0050] Anong these groups, the X is especially
preferably selected fromthe formula (3-1), the
formula (3-2) and the fornula (3-3), and two or nore
of the groups selected nmay be wused in conbination.
This makes it possible to especially inprove

wor kability of a patterning of the photosensitive
resin conposition, a film physical property and fl ux

LPERL S bt d MG Y ok RSP RELY) £01 fRbELFY Rt the
pdkyﬁmidﬁﬂbéﬁhﬂﬂxeéiﬁfiﬁfﬁﬁﬂﬁlkdlﬂﬂEEéﬁﬂéﬂﬁﬁ sd1ItRgra

(2) is the group having the cyclic chem cal structure,
and is selected fromthe same one described in the X.

| es the roup having,the cyclic chemca
(R ir e PEPIAETESE o oG PAGE & SFBRALALLY g ferably
sSUch as ﬁr&@ngﬁ@eféfﬂalgf §—1Pap'%laa|f85}ﬁl uflbngs -2) 9P the
havi ng a bi sphenol structure, a group aving a hete
formul s uch-Bs anoyitwol err moge aff thangréomgs cseleécted may be

pyridine ring, and the |ike. [0052] Specifically, a \
u%f‘r%ub“r%%ﬁ“%é’éﬁ?é@“by Tlhesf’éﬁkéw h§ PPeEHbLle (t4) gspecially

entcapkx?ﬁgg?E&eq%?ﬁa J?ﬁg Eﬁx“igh _9§e?§ ﬁ}ve resin
cdrbedit(#or3) a film pﬁ’fﬁrsﬁ)ca(ﬂbro@erty and flux resistance (low

temperature curability) of a cured film which is obtained by

curing the film.

[0051] 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) is preferably selected as the group having the

cyclic chemical structure (that is, the Y).

13 .



N (4-4) 1 (4-6) RS CNN p *OHAHO HO ™
(4-7) wherein each group is bonded to C=0 groups at *
positions, Ais CH2, C (CH3) 2, 0, S, SO, CO NHCO
C (CF3) 2 or a single bond, and R5 is a hydrogen
atom an al kyl group, an al kylester group or a

hal ogen atom [0053] As represented by the fornul a
(2), the R2 is not bondedtotheY or one to four of
the Re e bonded to the Y. Inthis regard, it is to
be no hat ev e casé vvhere one to four of

t he #oH g ! IS omtt N
eaclho o or to
descrr@f(ii)above the R2 IS the h yl grou he

carboxyl group, the(482R3, the COO-R3, o t e CO R10.

In th se where a pl ty of the re bonded
to t i\f one repeatfing \§nit, the Res ar Nhe sane
Br — ¥005%] N g ani,c plhav, ng4)
a ca mber of 1o 15 Concr exa f the

R3 inc eaforrryl gro 14 a nmethyl grou

et hyl 8 , a propyl group, an isopropyl duogp, a
tertla&g utyl group, |ert|ary but oxycar bonyl group,

en oup, a benzyl roup, a tetrahydrof
group }
Il
HO H

(4-7)
wherein each group is bonded to C=0 groups at * positions,
A is CHz, C(CH3),, O, S, SOz, CO, NHCO, C(CFs3), or a single bond,
and R® is 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 this regard, 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 CO0O-R3, 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
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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 Rl is not the hydroxyl
group, at l|least one of the Res is the carboxyl group,
or when each R2 is not the carboxyl group, at |east
one of the R s is the hydroxyl group. The above Ras
are used for adjusting solubility of the polyam de

= rthet Sededoal oy tanbout " Reb by F SR g copropy?
gbelp NG ther Ly0) barghem al, stidiaiing, 608balRkAgony1 group,

nitrogen atons. Concrete exanples of the R10 |nc
a iyt edrcarol 25 being ydnigmoupgr aupe ¢ talaydrsfutdmey 1 group, a
che structure re rese ed by the fornmula (1-1)),
t%tﬁr?fii&‘? & Y&y = 5I5YP NevilndSr oup, a
3-(1Htetrazol -5-yl) benz an1no group (that is, the
chem cal structure represented by the formula (1-2)),

[@0Bl6l he |ikKe tHisthéGac@seitthe FbHd thepédgehEp in all
havi ng the C%§|IC chem cal _structure containing

rww@gre% Wbk 95 Homdkernwla hé2)orraw¢¢no¢acmh% g mot the

FIR B B8 BB TER Rl e

oﬁﬁ@m#ﬁ%@chohzhﬁph@%lEﬁe398§§éﬂ§ﬁeﬁ§nug dihecadiednéidMthe
to a metal wiring (especially, a copper wring).

Rl[SO@StheAhwdgoxnéscerwmupé‘het algoYe RS sespecisald §or adjusting

selected f the formula (4-1 t he
S%}%ﬁﬁ A B(E-fz%g‘ar%‘”tﬁf?é“lq%;’ﬁﬁle&‘ Fassy 1mag %%Abganm%leous
s@fuit ey groups sel ected may be

[0057] Further, as described above, the R!° is the group
having the cyclic chemical structure containing nitrogen atoms.
Concrete examples of the R'” include a (1H-tetrazol-5-yl) amino
group (that 1is, the chemical structure represented by the
formula (1-1)), a 1-(1H-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



used in conbination. This nmakes it possible to
especially inprove workability of a patterning of the
phot osensitive resin conposition, a physical property
of a cured filmwhich is obtained by curing the film
[ 0060] Further, polyam de based resin including

nol ecul es . each represented by the follow ng fornula
(5) may be used as base resin of the alkal

L resin. .This,mkes_it ossi bl e to further
S?ﬁ%?%%% g %?agéesFSBWP%?y%gflkhet ShoCEEES i€ r 881, the
t6ompDsi t4-0m). , (FAd )bl RabEE 6R2 AL MbhdsNsbrectddlhay be

NH-Z-NHC-1" h 00O O wherein XisS a group having a
uggedl in chuhiivakisnructfhie; maResi dta pdoedridndyd tgy cespecially
. O R3, an al kyl. .group, an_acyl ox rou or a . _
ll&%?‘é%ﬁﬁeﬁ%ﬁ&&%y BPSLaTER Q7 BB topepSisize resin

X i &3, agd 4 h iffe i .each, . -
O i unt PR eEato BB Y o nEGPRy BdRnicn is
oliavimed abgyehr tnghette c&d 1rst ructure; R2 is a hydroxyl -

group, a carboxyl group, OR3, COOR3, CORIO; nis

an integral nunber of 0 to 4; and Y, R2 and n are the
i n,each.r

or different peat.i ng_ uni.t, .
(O3B 01 vely ey dr AL BR SR e 0 hid v mpq e tes
eddgeiededted By tard rB10olking ghenR1RAYENInAyCYEl hSed as
chem cal structure containing nitrogen atons; wherein
bage akesirpedt ithg wliksli whelulehtht Riresinot Thés makes it

possible to further improve storage stability of the

photosensitive resin composition.
(RMHm (R%m (R2)n

—ENH—X —NH — ¢ —l’—-c I {NH-Z—NH—C—Y —CF—  (5)
O O 9] O

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, O-R®, COO-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 chemical 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, oOr

16



hydroxyl group, at |east one of Res is the carboxyl
group, or 16 when each R2 is not the carboxyl group,
at least one of Ris is the hydroxyl group; wherein a
and b represents nole percent (nmol o) , a + b = 100,
aisinthe range of 60 to 95 nmol% and b is in the
range of 5 to 40 nol% and wherein Z is a sil oxane
structure represented by the follomrng fornula (6)

%e 19 ho>1<3‘!321nle ructt é:argogé’%d%% {“’8 hﬁFngeoatfp% Og}e I U

t IO SH {dl ©dbSy 1 a@po@ to RO are organic groups and the
same or different. [0061] The pol yam de based resin

i ncl udierrgaitrh@ ableb ut esre sacts mapre pentceti thymoé) , a + b =

rmul.a IS refer s the alkali

it 5 FhE i ETeg et F0chpi 55 TalTs Fibfot PelintFig range
§u§ht@n4@llt@ig Sé}lld,lbl lity resin is a copol yner
including repeating units enclosed within parentheses
to whwhadrédial' 1 sisappki@dxand sepeatung wRpresemntledsed; the
W thin parentheses to which "b" is applied, as
fo ket kr®yla hebkornul a (5). [0062] Each repeating
unit "a" is derived froma conpound which may be
obt ai ned by reacti ngRsa con‘poRrgd selected fromthe

| I

* — R,— Si —0—Si —R,
I I
,R9 R9

* (6)

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 cheﬁical structure of the above mentioned X, and
a compound selected from the groups comprising tetracarboxylic

acid anhydride, trimellitic acid anhydride, dicarboxylic acid,

17



groups conprising diam ne, bis (am nophenol) and

di am nophenol each having a chem cal structure of the
above nmentioned X, and a conpound selected fromthe
groups conprising tetracarboxylic acid anhydride,
trinmellitic acid anhydride, dicarboxylic acid, 17

di carboxylic acid dichloride, a dicarboxylic acid
derivative, hydroxydi carboxylic acid and a

i carboxyl.i. cid, derivative each having a .
d{g%%{rr}? &é%;?i ls? ral,(l:gTdyu 7 88? Stheearb i al’f'é?txiygr}é:d St 5 Ve
hedFetyd{ @965hx i ¢ hesatheanband, BpgHokxPREAFPEx Y E acid

"b" is derived froma conpound which nay be obtained
deyyivaakyée ngacsi lHaoumy dk aprheeibali mftywwendtalthe above
struct%ge of , t he a%gve nmentioned Z (that is, the
T HRAEE (6)Y1th afrfFR @ und selected fromthe

groups conprising tetracarboxylic acid anhydride,
trinellitic acid anhydride, dicarboxylic acid,
(@b &3] boxyl ion tdce dothehl Bahde, eadh caeboxyling aaid “b” is
derivative, hydroxydicarboxylic acid and a '
ARy ek y 8F €Br BoX6AmRe Uad vhigdy inay i be ektripad ky tiracting

sENRILEE afatie Ny g (e ARl IR ARG e W i bove

usi n p ased resin

mémel bk N stehc Pl esll @srm@sl 4 Ne)hasgndeskBmpbuhl®selected
alkali solubility resin, it 1is possible to especially

fiomr bre heupsocagerdisabil itef refcaripex ydhict aseinsidriyadride,
resin conmposiition. %?OQ%% ggpcr te examples of the Z ,
31707 LHES EheRt Ll R TR 6 S U USEm Gl Bhfln I carboxylic
adoh | ovingnioriyka (7). 1%icarboxylic acid derivative,
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 Z include chemical

structures represented by the following formula (7).
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CH3 CH3 * (CH2)3 Si -OS (CH2)3 - CH3 CH3 CH3 CH3 * -
(CH2)4 Si -O-Si- (CH2)4 - CH3 CH3 ?6H5 Co6H5 * (CH2) 3-
Si -0 _S1 -(CH2)3 - * Co6Hs C6Hs CH3 CH3 (7 } * -
(CH2)3- S} -0 - S - (CH2)3 C6H5 C6-5 HB CH3 * Si -0
-Si- 0~ 1 I CH3 CH3 H3Q\ CH3 CH3 /CH3 * (c) $i -O
CH3 ICH3 C6H5 Y6H5 * OSi -O-Si- | | CH2 CH2 C6H5
C6H5 wherein each chem cal structure is bonded to NH
groups at * positions.

o

* — (CH),— Sli —0 —Sli—(CH2)3 — *
CH, CH,
o

* — (CH),— Sli -0 “Sli—(CH2)4 — ¥
CH, CH,

|
* — (CH,),— Si —0—§i ~(CHy, — *

CH, C.H,
|

CiH,  CgH
CI:H3 CH3 ( 7 )
I
* " (CH),—§i—0 TSI (CHy), — =
C6H5 C6HS
H,  CH,
-OE O
l |
CH, CH,
H3G\ . CH3 CH3 /CH3

* ‘@‘ﬁli—o—ﬁli—@ *
CH, CH,
6H5 6H5
OO

CeHs  CgH;

wherein each chemical structure is bonded to NH groups

at * positions.
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19 [0066] In the case where the pol yam de based resin
i ncl udi ng nol ecul es each represented by the genera
formula (5) having the chemi cal structure of the Zis
used as the alkali solubility resin, a cured film
which is obtained by curing a filmnmade of the

phot osensitive resin conposition, can exhibit

especi ally excel |l ent adhesi veness to a substrate such
as a silicon wafer. [0067] In this case, a ratio of
each of the "a" and the "Db" is not particularly

[boeBled to 1 spaei fdfse Vahuee DHfiet %ly’aéﬂl'dé 0£a5B8 resin
"b" is preferably 40 nol % or |ess, and nore

llp@btﬂ@m%ml@@uﬁﬁlsgﬁmh Irepgesmtselthw nhetdenewdl 6oofiula (5)
"p" hin the above ran e, the filmcan have

h%&%%$l%§ﬁ ﬁﬂﬁqﬂﬁQ% S TURE U gaﬁa?easpﬁ???oﬁstqﬁﬁeﬁkkall
s&ngh gpody Qaééﬁ{ n aWQﬁK@B' FLIN, o hey olbttlgq.nfe'dl B}/C&Elefjng a

(insulating fil'm6) can nmaintain excel
f atthesideenéstshd @hbltesnsatsaftl\mrrmlrﬁ eomghdctiari opQr thArexhibit
4). [0068] In each of the nolecules included in such
eSpeatkhly e¥efLiberttgdhesivenepe bpganisebgitsasehgvichg as a

one unsaturated group is bonded to the
S%ié?@%dwgfé%he main chain. This makes it possible to

i nprove a nechani cal property such as elongation
g%gcentage of the cured film [0069] Exanples of such
‘bF gani ¢ IgT ¢dyd si welsedeaanatabi pha¢achgebuphdala’hgrat the

hessl oo o Sleni, 9Laup(s) Sroat i IO e
r%%ﬁﬂ}%?ét?%ruqyurfb ppdrihepiikao T nBkesekt, 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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i nprove the nmechani cal property of the cured film 20
[0070] By reacting the above aliphatic or acid

anhydride group with an am no group, the group can be
transfornmed into a group having al kenyl group (s) as
represented by the followng fornmula (8), a group

havi ng al kynyl group (s) as represented by the

following formula (9), or the like. 0 HC H3CG HC - C

[ -1l HCHC- H2C- C\C-OH\ C _OH QO (8-i) Il

(8-2) HHII_O0O H3GC=C- H2C-AO-C H3C - C= C- H2C
[6€56) H H | Iy r tREiG =t Re-athiFe acil\pﬂﬁ@zc‘ o@ gcfd dydride
-C\ -OH (8-3) ~OH(8-4) CGCOH 00O (~

gFP}lEHZG@ GIC anirnggQudCp, HRAE- @rogp\ C)an)—be: trosf¢B8u&) into

0 ol 0 HH
a group avlng 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.

_~C- _
HICI H,C— H,C —ﬁ
HC
. H,C— H,C —C
(|:I OH \(|:| — oH
(8-1) (8-2)
C 0 i
H H - |
H,C—C =C- H,C -C H,C —C=C- H,C -¢~C~
H H I ||
H,C—C =C- H,C -C H,C-C=C- HC ~C
o c—
(83  § O 84y G M
0 0
f i
H ﬁ H,C /C
HC~ /C\
Il
(8-5) o 0 (8-6)

ﬁ H H ﬁ
H,C-C= C-H,C—0— H,C —0 ~C—

H H :©\C
H,C—C= C-H,C—0— H,C —O “—OH
(8-7) |l (8-8) 0

(8)
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H3C: CGCH2C -O H2C-0/C HH/ C- OHH3CG C G HC
0O- HHC-0O- OH (8-7) Il (8-8) 00 (8 21 00 CQ
CCHGCOGCHHO- g (9-1) (9-2) 0 OOCH3 C Q C-CH
- COG--CH CH30-C(9-3) (94 OG--CHo GCH O
11 CQGCHCG-CHHo-¢c (9-b) R (9-5) o C=C-( o 11
0-CC-G-0O -G P-ont--no HOC HO Cl

) 0
——(":—5@»(:-@1{ —c—@-osCH
HO=C (9-1) (9-2)

CH
P 0 :
—¢C C=CH -——C—<: :)iC=CH
CH,0 —<(ﬁ‘) (9-3) (9-4)
° C=CH 0 C=CH
— C=—CH —C O=CH
(9-6)

! (9-7) 0 (9-8)
(9)
[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 poésible

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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11 o (9-7) 0 (9-8) (9) [0071] Anong these groups, the
group having the al kenyl group or al kynyl group is
especially preferably selected from the formula
(8-1), the fornula (8-7) and the formula (9-1) each
transfornmed by the reaction, and two or nore of the
groups selected may be used in conbination. This
nmakes it possible to especially inprove the

ure

TEERE: AL RRE S Chet RO B e AP RO Bt a7 tamess of the

c@fé@ﬂll&pltdbtﬂlétrdétraqshlﬂrlh e(syhstid BNt GHPeR \!39)_’5.15]@ and
the cyclic chem cal strucfure containing nitrogen

tiae ohkkeés bonded to at | east one of the other end of
the main chain and the branch 22 thereof. This nakgs
it possible to inprove adhesi veness of the cured fllm

AT T B ey AR M e B0 o

Cmemu¢qﬂtlkinnﬂﬂdnb Qh@ﬁb@@hn@trH@tbb@eﬁonﬁabﬁénglnclude a
n|t en atons include a 1-(5-1Htetrazoyl)
TM? ta?ﬁlfﬂ)z@‘b)up,m&dﬂ”a’i(‘ﬁﬂlp‘s@r ags9bp, ami no glrfbmyraezoyl

S-(1H pyraz
kTt i e LA
adiddt- Yduy,azeyl ) - W@LWHLFQHBEQyQSOUﬁetﬁyl amino group, a

1-(5-1H pyrazoyl) methyl-am no group, a _
1 14+ 1Etpvrado Bl iy | meshivhoagioap qudgt, | a 1—t G‘Eelchemnzazloyl

cture represente rrrula -
n SRS B8P 5 1 ) LheRF edming §RouphLad 5roup (that is,
the chemical structure represented by the formula (1-1)), a
1-(1H-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.

[0074] Among these groups, it is preferred that the
substituent group has at least one of the chemical 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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3-(1Htetrazol -5-yl) benz-am no group (that is, the
chem cal structure represented by the fornmula (1-2)),
and the like. [0074] Anong these groups, it is
preferred that the substituent group has at |east one
of the chem cal structures represented by the
formulas (1-1) and (1-2) . This nakes it possible to
especially inprove the adhesiveness of the cured film

OGRET Re duad PpRdTRovadr BPR e ARi P i o  ca

pidser@ay ko itheobubehi £yl esid tichehHdaset HBe NBAIRESH BSness of
each containing the organic group bonded to the one

theyFugfed Hé lpat g Wimaimetaddwihangng Ithd sasubpasedonizat these
unsat ur at.ed group dt substituent group bonded
f?%t%talfeeﬁﬁc%hsee St tHe fﬁi&ow &R mai n chai n

and the branch thereof and having the cyclic chem ca
structure containing nitrogen atons. 23 [0076] This
[0QKEE it pedsickl eatb dfmheviecldeuhesharilaaled phoples talkali
of the cured filmand to enhance the adhesi veness of

SQHP Lkt FESE M St b hgl OX@RT FY ITPUD Badippddedat least

Qgﬁg -are.b u 0 he-fol |l qwi ng r.eason.
OIE%O??E [ ncteefcg%r%u f%tthgﬁr%ogggy%réé (?]FIC u%lgn_llrg (irhae f,when
tigd Kahteds@iuki lid yreesaed e@Nt@hdsnd hener qanint E@IPof the

having the at |east - one unsaturated group at the one
Phegnep N g Hel venk As éhalompoatidri ont, he reacad ohi daruss bekwedn the

curing the film made o£ t he hot.osensitive resin

m%i%ﬁﬁ%ﬁ§1ongsaaré§§¥%§ﬁ 0 Bﬁr§9§§ﬂﬁﬁﬁ? HREORBY Bk ufEsh as
ePsndht BIger ddi IRENANIGRI RIQRETAN P UG 3% improved.

el ongati on percentage of the cured filmcan be

I mpr oved.
[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 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 is merely added to a
photosensitive resin composition, namely, an alkali 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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[0078] Further, since each of the nol ecul es included
in the alkali solubility resin contains has the
substituent group having the cyclic chem ca
structure containing nitrogen atons at the other end
of the main chain or the branch thereof, when the
cured filmis forned by curing the filmnade of the
phot osensitive resin conposition, a reaction occurs
n_th cyclic chem cal structure containing
C%ﬁ%?%g%%iﬁ O%BM%%%fc%b%%9g'or copper all oy
constituting the netal wiring. As a result, the cured
filmcan enhance the adhesiveness to the netal w ring.
[P08TD] On tHemtflyare hand, iisn dhef taset whbeé a cygokkd film
conpound cont ai ni ng. nitrogen atons is nerely added to
ohta %‘?‘cd%yeﬁéli’ftlwea %@énhce Rpesft ot henBhgF9Senni bl kafesin
c&%é‘;@i&i%ﬂ( h£§5§1ﬂffirgilel1‘g:' %@h@%‘i%ﬂ!eéé ﬁecphgaﬂé{?l rJapiring.
cyclic chemcal structure containing.nitrogen atons
is used, such nol ecules each having no cyclic
chem cal structure containing nitrogen atons

[R9R}kel ves Ienmiderr @acdswi ih Ebpperaand toppedenltioybtain

C ituting a netal wring,,[0080] Therefore,, .it
S?éfﬂ$£$$%Ll4H%%%gégf%ﬁuﬁﬁ§%%%nwFh%bf%F%gde§mc%??ﬂﬂ“éHetal
wit1mg Carpos eithgr it PhAt aseNSht ¥ 8t £5h Be tWQBROBHE Q11 c

has sufficient adhesiveness to the netal w ring.
corapai)d |gprotderinprdd,ragent hitsnsased the ocaepet ;and copper
tain ufficient. adhesivepess between the cured film
£ ERESTAT NG FRAGeTA V- hporARehe H97H" it Refween the
cyERLL | @St e et e CHed 'ﬁt%%‘?%n@@rﬁ* MY molecules
nitrogen atons and the copper and copper alloy
imohsied utinngtide adkal vdolugiliand aeseactdran betweed out

the -
su%%iciently.

[0082] However, generally, in the case where the cyclic
compound containing nitrogen atoms is 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 eaéh 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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cyclic conmpound containing nitrogen atons and the

nol ecules included in the alkali solubility resin are
carried out sufficiently. [0082] However, generally,
in the case where the cyclic conpound cont ai ni ng
nitrogen atons is nerely added to the photosensitive
resin conposition, the reaction between the cyclic
compound contai ning nitrogen atons and the nol ecul es

j ded in.the alkali lubi Lity.resin_cannot be
[gggéred cné%h%ﬁﬁéaﬁﬁ’entﬁﬁg [06§§¥1Fn tﬁ%e%fgignt structure
cbRYEDh i 8f nilthe @rkakbm§otdbiddalat wh esi thé RYPes ahheopper

nol ecul es each containing the substituent group
abbpdepnss idtutlisgsthemes tofl wheiogheso émditothemiged fiilm can
chain and the hranch thereof and having the cyclic
hERer L et hor e o Coh o ot tReh B ohRI (i n

ot her words, the alkali solubility resin includes the
cyclic compound containing nitrogen atons in a

[008BTUl e t IFer edfgcrizied JHI08B4] tHherefige, $drulEyrit€ resin
.chem cal structure containing njitrogen atons can
1pehgdesitiys Rake @obpe e aghdc Yopptinatheyo ednst ¢ gprgonded

i {ing,..so_that the cured, film.c hav

coxat el L Rt R, PRI A0 nab o B ooBsfeaat one

uflesel + besd apong, she @lkalibseotubht idroUEsbAdeiNdd HEEBeast

t he nol ecul es each containing the organic group bonded
ore ehdahmetdred efdtdé himé maghmiohadmd ahavichg bhenalh thereof

' n h i tuent
a1|§$ Stv%gq?&gg?n?:atc r%}g §§ﬁ%‘é@’ S rgc%ugesggrsﬁt:agnEng nitrogen

atoms.

[0086] Examples of such an alkali solubility resin include

the following types of alkali solubility resins.

[0087] 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.

[o0B88] A second typecf analkali 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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one of the other end of the main chain and the branch
thereof and having the cyclic chem cal structure
containing nitrogen atons. [0086] Exanples of such an
al kali solubility resin include the follow ng types
of alkali solubility resins. [0087] Afirst type of an
al kali solubility resin includes nolecules each
conposed of a main chain having one end and the other

; o) t he _one_end, an ro
cﬁggl?EPE%%%KEn G?ﬁ@rﬁ%fnl?ﬁél b?%gp ﬁgngﬁéstﬁ%gard
iatth eade WIRL typeabEr et & G OUp 1s o@ﬂl@l@ 1%L§/b§E'st1Hen\t:he other

group bonded to the other end of the main chain,

sghpstFuerht gypemppndkiandparitedcyol itbe ohkarcahd of the main
tructure containing nitrogen atons. [0088] Asecond
B-of an al kal i solubility resin includes nolecules
each conposed of a main chain having one end and the
ot her end opposite to the one end, an organic group

[bo8gEd to A bRiede yiylofhal edkalt hes ANEENI Oy §E@YWA includes
havinf the at | east one unsaturated group, and a
¢

maipstf e Befchycouposedded a gedhrhath havingenemiend and the

h t he
OE §%1ca Q%?}E% urgusg Fa%ﬁ%%ﬂ“ﬁY%ggﬁgﬁagﬁ%ngroFﬁz?ﬂ?ged to
th@gﬁﬁﬂendlBhébé@f$agﬁﬂ%rb%%§c05r5ﬁﬁ R kahd SRl %Q'héEXt one

resin, the other substituent group may be bonded t
uppet ot derd egwbur, tanel mwbﬁtlanamm gk@OﬁQ]bénﬁhdrdotbmmh the

E% an % :€ h solublg |ncludes nol ecul es each
O LT EEES ot & TR ThCRAA A% 5H6Het%%ﬁe%%dtbﬁesu%i%t}uent
g?%@p@p@géﬁtﬁh$fhér%%é”@&éﬁ%b AP G20 £ 9T OUR- PG i ning

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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the one end thereof, the organic group having the at

| east one unsaturated group, andsubstituent groups
bonded to both the other end of the main chain and a
branch thereof, the substituent groups each having
the cyclic chem cal structure containing nitrogen
atons. [0090] In this regard, it is to be noted that
within a scope of the object of the present

ré§1§”HdﬁHbs anQQﬁRf%gflﬁ ;ep ﬁgeﬂéﬁ Qﬁ'éggﬂt %hen an

aln-an a

ulor £e1d Bst eash gorpesedxefia 1@5@11‘3@& d?t%‘é‘ ngPQﬁtr}nade of
ends, substituent groups bonded to at the both ends,

theehotpsensisAve rouUpsospokihavhng themgyelichange of each
structure_égnt n|ng itrogen ataons, and/or

ngfE fe s R LRSS LR hiyt U dissddn @sCREg Vithin
i FPAPOsELh of o A LD &@gﬂ h@lw %olt Ey ends, organic

gr oups bonded to the en s t the or gani c
groups each having at |east one unsaturated group.
0091] (Photosensitive Agent) [0092] Next, the

bsensi #isva %Egﬁé%ﬂttwbIYI lbéa@eé‘,%tn%édle uteaviolet ray or

Uﬂ%qF9§§B§E%|¥ﬁerf?ﬂ rﬁﬁ 11t ggkn0|u emlcafiy changed

otosensitive agen ere

mdﬂé&&@@ﬂﬁhﬁt&@kazzddﬁ%dh§§8@@§h&hQH;Qﬁﬁkéhgédthqmerefore,
phot osensitive agent, when an wultraviolet ray or the

a [Giiif& eirenicer afistlath idritty Reteanntlte igfradtided portions and
hot osensitiye resin co ion, a chem cal ange of
N Jtae%?ﬁ/éx?’hﬂ% tsrt efo%nkallsi c—!secﬂ@t}‘b'?ltlei‘{1 resin
occurs within irradiated portions of the f|In1easin.

[0093] As a result, by irradiating the ultraviolet ray
[@G94] Examples of the photosensitive agent include: an

ester compound of a phenolic compound and
1,2-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 (14), Q is 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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the like onto the film solubility of each chemcally
changed nolecule in an al kali aqueous solution is

i ncreased. Therefore, a difference of solubility
between the irradiated portions and non-irradiated
portions of the filmis generated. [0094] Exanpl es of
t he photosensitive agent include: an ester conpound
of a phenolic conpound and

1, 2- napht hoqui none- 2- di azi de-5-sul fonic acid; an ester

conpound of a DH§BQ|IC conmpound and H

1, 2- naphtho |a2|de 4- sul f oy aelo nd the
like. o, exafD @ G
photosen5|t |nclude ester o !

repr esent ed by follomnng formul as to (14),

and two or the ester conpounds oe used in
conblnatlon n he regard it is to be nied that in
the fornul &H 3 (14), Qis a hydrog atom a
1, 2- napht hoqui =~- 2 di azi de- 5- sulfonyl up, or a
1,2-naphthoquiz::} 2-di azi de-4-sul f 28 CHH
Qo C OQ QUG- ag 0 CH3 C CH3 9B -@@)-OQ
QO QIRRXR oq

0Q 0Q 0Q

QO~©- @-oo go

oy 00 CH;
QO‘@‘C 0Q QO@— c—@)—oo
' |

Q0 QO CHs CH,

CH,  CH
Q- NH- (CH,)— sl O — Si —(CH,), - NH- Q
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CH3 CH,

(_1 0)

29




0Q

3

EHs C

/CH3

Q
CH

0Q Q
CH— CH, @i
CHi ! H,C

H,C

“CH,

©

0Q

Hs

-

CHj

0Q

Q,
T

;

L

0oQ

(11-3)
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0 0QOQ(11-1) | 3 H3 HS Qo 0 OQ QO CH 0 OQ &0 OQ
oQ (11-2) (11-3) (11) 30 Q OQ Q QO OAQ Q
~H ~0~H 0 0~ H 0:CH3 CH3 CH3 CH3 QO Q0 OQ Q CH3
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CH3 CH3 0 CH 0 CH2 0 CH2 0 QO CH3 Q CH3
(12) CH3 CH3 CH3 H3 OQ *CHfIrCHII1 O Qo 0 H2c
Q20Q QO CH3 H2 CH3 OQ H3 QO 0 C 0 OQ CH3
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| lC I|-l (|:
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O CH3 H3C H2C CH3 CH2 CH3 H3C 0Q QO 0 0 OQ CH3 CH3
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00 CH3 CH3 QO H 0Q QO 0Q C3 C O CH3

CH, CH, CHy, __ /CH,
QOO @ OOH oo
!
CH, CH,
o) CH 0oQ
QO !CH, 0Q Q | 3
CH’@Q? cH, @ ¢ 0Q
cH, CHs &y 00 QO < o 00
QO CH O ICHJ
I C
Qo IC oQ : |
CH CH
CH, CH; 3 3
Q0 0Q CH. Q0 0Q QO @ @ 0Q
{ CH, _
QO C 0Q [
' oo {00
CH, I
CH,
3 CH3

4

[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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3CH3 QOCH OOQWOCHKB Q@ CC QOCH 00 ©
0O CH3 O0Q 3 CH3 (14) [0096] An anpunt of the

phot osensitive agent is preferably in the range of 1
to 50 wt% and nore preferably in the range of 5 to
30 wt% with respect to a total weight of the

phot osensitive resin conposition. By setting the
anmount of the photosensitive agent contained in the

hof osensi tive r.esin. caonposition w thin the aboye :
P ne T FFF mimddeiGt 10Re  hofBReis (7Y FERT% at high
ré&8POSE A O tGRIL N 3VR 189R8EAblY 2 €XE8E1 88ing residue (i.e.,
sensitivity. [0097] It is preferred that t%e
s@hbot osensitive resin conposition further includes a
conpound havi ng phenolic hydroxyl groups. This nmakes
it possible to further inprove sensitivity of the
' In addi_tign, e filmj .
14981 7, aararrdss Pl Brroifid Ragifg SYFIRPEE nyarony1
gr®gss Whiconde ¢hephunes epbesentkdib daevel opl Dgwie§ifHigulas
(i.e., scum. [0098] Exanples of the conpound havi ng
(bherfs? i @ydroxyl groups include compounds
represented by the following formulas (15) to (21). H

HHH
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H,C \CH,
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H,Cx, CH, OH
U o
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OH CH, HD OQH
HO OH o @ @ OH

C}13

OH OH
WeWe

“oH OH

(15-1)
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OHOHHHHOOCH2 OOHHOCHZ OOH OHHQ HO CH2
OOHHOOCH 0 OHOH (20-1) HOHHCE HHOOCH O
HOCOOH OHCH3 HMHHOMMI HOo o- o OH HO O OH

0 (20) 388 HOQH HOH Il Il HOCCOOHHOOCO O
OH KHHHHIHH HOO-CH220 OHHOOCH2 O OH H3 H
gHO OH (}JHHH HOCH OHO OCH2 OOH H3C CH3 SCH
OHOHHO HOOCH2Z OOHHOO- CH2 O OH

HI(I) H Hﬁ QH
HO C‘@OH HO C—O~@OH

H QH OH QH OH
HO CHz@ OH HO@ CH, OH
H,C CH,
JOH OH OH HO\
HO@— CHz—@— OH @— cm@
OH
,‘CHF@-OH HO
HO HO/
QU pH  QH pH L
HO— CH, —OH @'
HO PH  Ho,
HO' (21)
[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
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CH2 OOH HO HO PHHO HO--- OCH2&OO—|HO’ (21

[ 0099] Anong these conpounds, the conpound havi ng
phenol i ¢ hydroxyl groups is preferably selected from
the formula (15-1) , the formula (16-1) and the
formul a (20 1) and 39 two or nore of the corrpounds

I [_conbi Thi S4 it .
oS Bl PR HRER T TR AR e TRy Bigfinagion.
Tl'ﬁié 'ﬁa}{é)leQ'] pélasamunto%sp@@lgpnpouﬁglar@wmge pRenaldiGrity
hydroxyl ~groups is not particularly limted to a
okpldee ficlwal ue, but is preferably in the range of 1
to 3.0 parts by weight, and nore preferably in the
range of 1 to 20 parts by weight with respect to 100

(®PREdH by %Qﬁoeﬂtwtgbkﬁéﬂl SRty LRSHB | L%%Joxyl

By settin e anmount o e conpound havi ng p enol i c
gihyuts DX ngtqnmstmmﬁrbedlurﬂttelaietphmts)mﬁﬂd veluegilbut is

conposition within the above range, is possible to
PERIRIARLY i1 it oﬁﬁélgt%@fsénm?%wr%% PHheveighs, and more

preferably in the range of 1 to 20 parts by weight with respect
to 100 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 1like.

[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, y-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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[0102] Further, the photosensitive resin conposition
may, if needed, include an addition agent such as a

| eveling 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

phot osensitive resin conposition of the present
invention is preferably used in the formof varnish by

%(@a?@% thg 'ielef"c!)covve,n?]ﬁﬁ%i ﬂla&ta teg 18\11?'391‘1 ‘i:'atL01nQe4tlhyl—l
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© e et hyethetlhepyravatey| et ygl ypwuaﬁéehylmeethmlr-3 methoxy
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c&ﬁﬁgﬁatpgppylene gl ycol nononet hyl ether 40 acet at e,
nmet hyl |actate, ethyl |actate, butyl |actate,
nethyl-l 3-butyl ene glycol acetate, 1, 3-butylene

col - 3-nmononet hyl et her ruvate et hy
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I

RO B ML 0L S A e Lo

wihBlﬁi&MidMﬁKé@gUlpnent according to the present
invention wll be described. [0106] For exanple, the
insulating filmand protective filmof the present

tion n be obtaln t hrough t.he Ilow
éﬂﬂig [01 ?f gﬁﬁﬁ" at%gﬁ éﬂaéiatlng gfi Jwbrotectlve
film of the 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 is 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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[0108] First, the above described photosensitive resin
conposition is applied onto a support nenber such as a
silicon wafer, a ceram cs substrate or an al um num
substrate to obtain a coating film [0109] In the
case where the photosensitive resin conposition is
applied onto a sem conductor device, an application
anmount thereof is set to a specific value so that the

: i i f ' fil
PR PRIRAN S 1uEERE 1) o fif Y B leas
ithehé hilckaiasss Ofo it hthec @abitiagl iEh i exkesast BRA abdee upper

above lower limt value, there is a case that it is
léﬁﬂﬁ—u‘f@dMe/ theXe fha @@ﬁ@dﬁhfautl iy @arﬁleﬁ(ﬂmcm]tt ghétindtel opating

£8$ the nsul atin 4 n1or rotectiv n1(surface
Proy Sa b et rsed i ate™® Fafhet Fe Bk s Lo
coatlng f|In1exceeds t he above upper |imt val ue,

there is a case that it is difficult that the coating
[@11%i can bébgqusssed a0 applidchavenameehodetinpatdera.spin

é fll; es of an application nethod include a

Bt hcabp g@ﬁ?FH%uﬁéPﬁdﬁsﬁépﬁﬁra & fbfifet apRléprhjon method
t

uﬁgfﬁ'éfgﬂfayfgﬂé%ﬁ% %Sﬁog?gg%pro¥P88a %r?ng%ﬁgdgg%ho a

printing ‘met cbati

réhe tokeing Mdo&) ramdli @id oni K& ep> [0113] Next, the
coating filmis pre-baked at a tenperature of about
60 to 130C so that it is dried to obtain a dry film

[6P{égd cothQ%adH%Egogr% then an actinic ray is

ITradi ated onto P’min a pr edet erm ned
pattern.
[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 thedry film, on which the actinic
ray are 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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[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 wavel ength of about
200 to 500 nmis preferably used. [0115] <Devel opnent
Step> [0116] Next, portions of the dry film on which
the actinic ray are irradi ated, are dissolved and
renoved using a developing solution to obtain a

6€£é§IUIR gltd%{ §1d[eog%n<% nggogg\éel OéJOCP SOl glcgggh SOdlle

aqueous s ion al ni'rng rnorg Jani ¢ a
méWmmm@&hd&ammdﬁzldJQéﬁéﬁt EL M@é&l(é g@lu%@@h%ntalnlng

carbonate, sodiumsilicate, sodium neta-silicate and
Olégﬁ%%ﬁ & Metleirs sauqthaqaemgnw i igre sc det. gi. ml aghybrayeitie and

al kal h m_ne and
pasitadbotii e SR e <?egg' PSP SaifRe 2nd
fre|a\VA es
d???;tﬁ%?@%ﬁfne A R S aé?netggeghzﬁ Gfmine and

m@tmm]esil(eé:.kgfl, anhii med hyhled;khxahdmlm ne. qnd dtmetﬂilymcelthanol
%% and quaternary ammoniumsalts (e
a“ele‘t%a ?h}}rlaﬁ%ﬁ%nﬁma%m aedaﬂ@att@trpaéﬁ/h@wmwm walts

@Yfr Oxiede, )Sg\e%%ﬁqgﬁﬂgﬁlﬁﬂl ydnrgﬁlc{%\gggcg?co% ?h)(l ammonlum

er - sol or gani ¢~ sol suc

hyttdaindd ) or aat fh&fiﬁdusorsoﬁuﬁi«kﬁxﬁaﬁ.ﬁ a@ti e agemtér&soluble
added to the above aqueous solution in an adequate
ORILE Sodgnitheurh kas @éﬁOb@lpf@f@r alethsaed. or[é)t.ﬂl@}ol or

deve ng_ne t hod u
@ s §eaRsaIalEhEP AR 3 FRerfbnve AniFo mogution
irOrard rbﬁié(jl,@ce Cakb e U8B the like can be preferably used.

[0118] As a developing methéd, a spray method, a puddle
method, a dipping method, 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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[0119] <Rinse Step> [0120] Next, the relief pattern
formed by the developnent is rinsed or washed. As a
rinse solution, a distilled water or the |ike can be
used. [0121] <Heat Step> [0122] Next, the relief
pattern is subjected to a heat treatnent so that ring
cl osure structures such as oxazole rings and imde
rings are formed within the nol ecules included in the

I resin to thereby obtain a fina
O%a enw%%#gﬁgdég

IS, the insulating filmor protective
film having an abundance 43 of heat resistance.
[0123] In this heat step, it is possible to convert
[9¥&31] above I@e§bribbbdaphatesen'stti&@@@sibllednpomzwm the
nto uct thereof. A heat treatnent

b st BR OSSP L fR e S s iy o $pte; 7 qured
pf@ﬁdﬁ% l%ﬂéﬂé%fprefq{amé%t'ntrEB%mEﬁ@ge gﬁ?é§9659e4oqg'not

and nore preferably in the range of
piiﬂiﬁﬂléﬂﬁ@*ahmueede50ﬁibpéc¢ﬂﬁ€dv@l@dudhnﬁﬁstﬁﬁeferably in
phot osensi_ tive resin conposition obtained through t he

t%&@@gespép%%aﬁ? B#EOOuSedard BOr e MuATALARY ¥ ipntherrange of
qﬂﬁqu el ement, an interlayer insulating film
for a multilayer CIrCUIt board, a cover coat filmfor
a flexible copper-clad plate, a solder resist film a

liquid crystal orientation film an interlayer
[QH%AMatlngTheImdhmvaﬂeﬁﬁﬂﬂﬁ;qﬂdwld@dedn arddsptayof the

phn%etiPoe %51 \;eheresllkne com OSl IJ.o% %rllvtkallrllldesd hrOLPg%o tthe 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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whi ch the cured product is forned. [0125] A thickness
of the insulating filmor protective filmto be
obtained is not particularly limted to a specific
value, but is preferably in the range of 0.1 to 50 pm
and nore preferably in the range of 1 to 30 pm

[0126] By setting the thickness of the insulating film
or protective filn1to be obtained within the above

t he ._coat m.ca ni fi cantly.exhibit
OBDREL | 't oot (b R Eef e e i Bhfpeproduct
otidhe gbbak m&ﬂ%éﬁﬁﬁﬁo@@%@1tm%§ﬂﬁ Ao £t ion is used
property. 44 [0127] Specifically, in the case where

fo haanmiad rroduc sembfonfiec bbovievieseyi bedmples of the cured
hot osensi ti in c osition.is used or .
oPbe Rl e B  DRGDRRe Y BeoRaustiaRanilReoope mpovided
oﬁ lér §9m1@519&15'@£o£ Ureel ot | %ugrf%lr%at?n?é%i'ﬂﬁaé%gg gf&mded
be provid on a sem conductor ele f'e
onoatpmgsivhﬂ1®m belmrﬁwrmhmiomnnesémﬁunn@m¢twrfelément, an

formed on a sem conductor elenent, an interlayer
iphetlar PR 194 At b e igrotp dedl RIPE d9d o & EbFEREL Farmed

o§ §e ﬁgggggég£og|$ ﬁ%ntanquﬁh |Ifgﬁ [0128] Further,

€ case ere e cured pro tiet the above
descrlbed phot osensitive resin conposition is used for
manuf act uri ng di spl ay devices, exanples of the cured
[@1%@1hct (@xretdiefrill if thekcade wreraittérel ayeediprsiduatti ng the

I TFET t g flattening filmfor TFT
AR U ATECT TP 74 ST 35154 b He F6P LA BOMBPoRFLDB Logused for
nBfQEALEL PG oélf%‘lzl\@/'%lé\bﬁ%é | Qibthpn¥sbal endi PEAY product

device, a partition for cathodes of organic
(cured film) include an interlayer insulating film for TFT

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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el ectrol um nescent el enents, and the |ike. [0129] Each

part can be obtained by formng a film which is

conposed of the cured product of the photosensitive

resin conposition and has a predeterm ned pattern, on

a substrate provided with display el enents or col or

filter elements according to the sane nethod as

described in the sem conductor use. [0130] In this

,: al hit isrequired that the filmfor

p%lsphgyl%éégggg] especially, the interlayer insulating

filmor the flattening filmhas high transparency,

such a film having high transparency can be obt ai ned
(31} radi ativig oHecesst cahcbeagaoniedt detrieyiitroducing a

attern once ain before the relief 45 pattern_is .
S T O T Pt OB 56857 Bt B T AP Fad heP by teb-  This
nd 1§ GAUGNG i1 SWRSeBHERth hr E@Qhaﬁaennitﬁpeﬁélt%lé Recility

irradiation step. This makes it possible to obtain a
tdithe hdvsmip pradweradd e utility to the display

devi ces. [0132] The el ectronic equi pnment of the

present invention is provided with the protective
[6iiéﬁ and/orh%hgleﬁy%ﬁﬁbrghﬁééﬁgrm;%H?Eh%'é?gggnt invention

exanpl es of the electroni c”equi pnent include a
isprbooaddatiah theyipeteatikedfi th @hyybal titk spkaY¥ating £ilm.

device, an organic electrolum nescent device, a
SrrAtfielely ciaxannl aso@fdtheandechesohikee EXKRMPh Bsinclude a

sééyéggdﬁg¥§¥n gb?@@,tge]H&ﬁ%%ptc£9¥€££|895%&25 %%vice, 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
1—hydréxy—l,2,3—benzotriazole, 41.6qg {179.3 mmol) of
4,4' -oxybis(2-aminophenol), and 3.3 g (31.4 mmol) of
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described in detail based on the follow ng Exanpl es
and Conparative Exanples, but the present invention
is not limited thereto. [0134] (Exanple 1) [0135] 1.
Synt hesi s of Polyanm de Resin (A-i) [0136] First, 80.7g
(170.3 nmol ) of a m xture of dicarboxylic acid ester
derivatives obtained by reacting 35.2 g (136.3 mmol)
of di phenyl ether-4,4"-dicarboxylic acid and 5.7 ¢

. . [ f_i ht hal i idwith 46..0 340. 8
Srafifooth fefarare | "avaraEs, BePendute b () *Padeneckea
sBPBRERLOE f ¥adk - g R wathne P dme B8, 3 314 3t 42 raw

nmmol) of 46 5-am no-1Htetrazole 1-hydrate were put
npRedlal f bupuhaekeld arskpadalyl sitkagkneqasppetraidbhiag tube.

thernmometer, a stirrer, a raw material input port and

a dry nitrogen gas-introducing tube. [0137] Next,

8637% g of 't Ryl 2- pyd £ QLAQRg, 1 (VD) ' edyise

[the 2bove nbgét){e?i al's sogtiat t gy(glwerI\‘le'pbllrssgﬁ?gjgl | gf\ng ) was

atided NP tthee aloaienmatkirdquild soltHdtorheandetrkeaitbelved into
iquid solution was stirred at roomtenperature for 2

I
the ii'E to obigyinmhdiastideiol utheon i anddhes the dii dmdsl solution
a 7 [ oi |l _bath so that
_ w?ﬁeggggg%%o§§iF%géc%%m£§§%§$y%e$?§:?i%%%?Sthe
4, 4" - oxybi s(2-am nophenol) and the
5-am no-1Htetrazole 1-hydrate were reacted with each
[61B8l. [OoTHEgjrexeiter,1ths igfidiweluitdonhwveh earefd at 75°C
13.4 mol ) of. 5-ethynyl-isobenzofuran-1, 3-dione was ,
G SL0 TR 4wl " 5{*&5 PPabiatsbrat fbfe Bty Ferpcid
ebPer| Quidasahidls, Ot YBS 4T LERYL i s (2-aminophenol) and the

S-aminc-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
S5-ethynyl-isobenzofuran-1, 3-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 fiifered
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 cyclic chemical structures containing nitrogen atoms

contained in the obtained polyamide resin (A-1) was 3.2 wt%.
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for 2 hours so that the reaction was conpleted to

obtain a reaction mxture. [0140] The reaction

m xture was filtered, and then put into a liquid

sol uti on containing water and nethanol in a vol une

ratio of 3:1 so that a precipitate was produced in the
l[iquid solution. Thereafter, the produced precipitate
was filtered and washed using water sufficiently, and
then dried under a vacuumcondition to thereby obtain

a polyamde resin (A-1). [0141] In this regard, it is
[0DaDe noted t hayniReaiBUBE PAbtE¥EhkEtEhEMMGaht

structures containing nitrogen atons contained in the

obt ai ned pol yam de resin (A-1) was 3.2 w% 47 [0142]
[éﬁ%$?ngpes%ﬁ_qf Photqgen3|t|ve(698nt [0143ngﬁjg (1ZQ of
11§11 44 ) d 12471 1, X bl 58{ 4

T i e v St L
) 4t Ry hhpht hoguaerenedi anidde- 478ubf onig aci(@7ohl oringlel) of

re dissolved into 450 nL of tetrahydrofuran to
13%?%?@@@%@%6%&%1%%71‘}-%@% 28c3dg chdorinsl ) were
ot h . < . 2 g o

dg%f%%?%%_y+8§22?§ﬁﬁgt?f?%é?¥§%§d£gfh}y§ éécggégln a liquid
sdifti4d; hysaoxsephenyB) sapBopYo14- [0k l-dieiA IR was

-phen yl)ethyl]benzene and the 1, 2-napht hoqui none
derrpedelatautionl taaid dsehitoronle were reacted with

each other at roomtenperature for 20 hours. At this

time, triethyl am ne hydrochloride was deposited in

[61ea] i qui dyegdeyti on. the
1-[1-(4-hydroxy-phenyl) isopropyl]l-4-[1, 1-bis (4-hydroxy-phen
yl)ethyl]lbenzene and the l,2-naphthogquinone
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 liquid solution.

[0145] Thereafter, the deposited triethyl amine
hydrochloride was filtered and removed from the liquid 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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[0145] Thereafter, the deposited triethyl am ne

hydr ochl oride was filtered and renoved fromthe |iquid
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 coll ected, and then was dried at room
tenperature for 48 hours to thereby obtain a

PSR B st B Raen s e M Radt T ngne (81 were
dP@@éDﬁ@d&l&hﬁszﬁO(R@Sdmy 6REPLSi h&08nk QLAT) , 1&%%@5 fbﬁtered
synt hesi zed pol yanmi de resin (A-1) and 48 17 g of

USSRy héS|leeldiepholD®%Jem® ti vordi aziozpli n6nd .(2B-1N wede made of
I ssol ved intaq 300 - hut yr ol act one and t hen

£ ‘ﬁ??%}f%ﬁlnu%?otd“ %9131 By ngealpore §¥12% RO O IR tive

r&8oh n@dlgo ot fiyororesin to thereby obtain a positive
type photosensitive resin conposition. [0148]
(Exanple 2) [0149] A positive type photosensitive
reS|n conposition was obtained in the same manner as
[?}48he Exanfi@mPlexcdpt that the fol | owi ng pol yani de
resin (A-2) was used instead of the polyam de resin
(A-1). [0150] Synthesis of Polyam de Resin (A-2)

[Msl] 6. 5pgpb%éitlvrén“ebbeo%hétw@hgiueeaﬁé@h@%é@'ﬁtlon

and 4.3 g (41.3 -mol am no-1 Htetrazole
was Wﬁa{r@dmnetfp@tsammm@naefm -metkeo&ssml@bl exftepskthat

tkﬁ% %c?fﬁc?w%%ﬂ;fo ?ercgogreetaselé}y(%l tbﬁréare%erused 1nstead of the

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

[0151] 6.59g (34.1mmol) of trimellitic acid anhydride and
4.3 g (41.3 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

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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gas-introduci ng tube. [0152] Thereafter, 37.8 g of NW
was added to the above materials so that they were

di ssolved into the NMP to obtain a liquid solution,
and then the liquid solution was stirred at 20 C or

| ess overnight so that the trimellitic acid anhydride
and the 5-am no-1Htetrazole 1-hydrate were reacted
with each other to obtain an am de conmpound. [0153]

t mmol ) . of .
ot BN aRNar: £ - BAIERFEARGPIE HET® ARRY. BOg thaacisuid
s8Rt on4D Ohad tMEd! OXYado2y 31 b?”?%éﬁ%@ffaé’@f@wégqeéjacted
to the liquid solution so that the 1- hydroxy-1, 2,
WStbenzotrnaznle wasamidet ed wddmpgdmndan de canpound the
hen Iether 4, 4" - dlcarboxyllc acid

to
deP%PY]f% P‘ carkpyfylif acid Foupktadn 76.0 g (170.3
t 0
B ST et

added to the liquid solution, 363.5 g of NWP was
further added to the liquid solutlon so that the

[Qli‘” oxybi ${eXtan nophériol@g was di Glst ved i nt gutdile of
Aui sol ti en the |i [ urion, .

4 %irrg ?o%%%n?éhﬁ) b s pede ﬁ8u$§ % Solution,

3dhes Q;at;tfemmptm thabhdr Shddd @ YRS NEal &Y %t1u7c§{%n E8Tthat
12 hours using an oil bath so that the dicarboxylic

t@@l%t4eﬁnxybxhw21&mnnu§henni t mas dissolved into the liquid
- OXYy bISéZ n1no henol ) were_ reacted wth each

S%Ph‘élron{oi% 1 ER@Rt the115ayigs sSRiBEIPR WRiScistirzeg at room

térPe B2 fPL) £ 2 hours.

[O0155] Thereafter, the liquid solution was heated at 75°C
for 12 hours using an o0il 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 NMP, in which 3.7 g (19.3 mmol) 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 completed, and then the 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 polyamide resin (A-2) was 4.5 wt%.

[0158] (Example 3)
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5- et hynyl -i sobenzof uran- 1, 3-di one was di ssol ved, was
added to the liquid solution, the liquid solution was
stirred for 2 hours so that the reaction was

conpl eted, and then the same treatnent as the Exanple
1 was carried out to thereby obtain a polyamde resin
(A-2). [0157] In this regard, it is to be noted that
an amount of cyclic chem cal structures containing
nitrogen atons contained in the obtained pol yam de
resin (A-2) was 4.5 wt% [0158] (Exanple 3) 50 [0159]
[¢i$@F|t'Velﬁb@%lﬁﬁ@%oﬁ9ﬁ§|ﬁh&@oé@ﬁéftf@%ﬂ¥5%£ﬁ‘Hbmﬁ%gﬁtlon
obtained in the sane manner as in the Exanple 1 except

- Wahgbtaimed ohlowk mgrpohyantdes ési hhé Ax3mpias lusedept that

|ns of the . polyamde resin (A-1). [0160]
b TRl Eng Tl YR TERIT (D) (A0Heh ek of the
5qggﬁl&g tddqwl |Atjc acid anhydride and 4.3 g (41.7
of 5-am no- Ikltetrazole 1-hydrate were put into
a four-necked separabl e flask equi pped with a
thernnneter a stirrer, a raw material input port and
QLeRY ni t r SyBkhegds: iodt Pedvemiget Besin] (263)
Thereafter 37.8 g of NMP was added to the above
materials so that they were dissolved into the NWP to
[odE N a lo.gud d 330]4UkhOD) oefnﬁirlﬂgﬂliaﬁcla'&l& gnhydride and
solution was stirred at 20C or |ess overnight soO that
4 the tidilndl mnpil¢ afi 8-ambydridetetndzohe 1-hydrate were put

. 5-amno-IHtetrazole 1-hydrate were reacted with each
l%%gr qg-&bﬁ%ﬁgﬁpaﬁﬁaggmia‘au?pped with a thermometer,

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-1H-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 1l-hydroxy-1,2,3-benzotriazole were added to the 1liquid
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, 35.29 (144.6 mmol) of
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[0163] Next, 35.2 g (136.2 mmol) of

di phenyl ether-4, 4' -di carboxylic acid and 46.0 g (340.6
mmol) of 1-hydroxy-1, 2, 3-benzotriazole were added to
the liquid solution so that the 1-hydroxy-1, 2,
3-benzotriazole was reacted wth the am de conpound
and the diphenylether-4,4'-dicarboxylic acid to
obtain 76.7 g (170.3 mmol) of a mxture of

1 b SRS AR 1 e HE okyBi s abt hopheiBry)  ©F

S%ﬁill%zlfg—ﬁétlrézﬁ@' L- ﬁfydrétém Word HdRIdPZ@be the 1liquid
1-hydrate were added to'the liquid solution, and then

smlm£1QMU|mnéotmemohhmatlgnldrsdlatlpoowastempem&ﬁum¢ room
for 2 hours, J016(; Thereafter, the liquid solution

LGRS PRl el &R &OY%5¥- 12 hours using an oil bath so
that the dlcarboxyllc acid ester derlvatlves t he
4, 4" - oxybi s(2-am nophenol) and the

[(51@51] no- 1HThetricazalee , 1t ky driafug dvebeuteaatwds \Metalteaaah 75°C
other. [0166] Next, 11.5 g of NWP, in which 3.7
£qn ol 3 hausls Usfingsast ﬁyﬂaybathob@n%wr@he 1dlfaalﬂ?@fﬁéllv€asa01d

$|§§O|VeQVa §e2dd %e &ﬂq? b;ﬂ S§$Pﬁloﬁ%%9f tﬁnd the

S
|qU| *5ol't oﬁ was Stitre outT's

5I&ﬁﬁﬁéiﬁHN%%%fE&Hléﬁﬁﬂiydﬁﬁié3h%@et98a§§€§ WiERIABM] other.
as the Exanple 1 was carried out to thereby obtaln a

polyam de resin (A-3). [0167] In this regard it
éo ge not ed t hat _an_anmount_ _of cyclic chem
[41%

kturesN@§ﬁta}ﬁ|ﬁggﬁTqP%ﬁ%nlat%%%Chd%ﬁ{éiﬁéa - PrRRb)
SLg%ﬁ&ﬂﬁﬁtfE%B@HQékhféﬁ”f}ilﬁfgném%éséd§s¥@f@edq was added to

the liquid solution, the 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 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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[0168] (Exanple 4) [0169] A positive type

phot osensitive resin conposition was obtained in the
same manner as in the Exanple 1 except that the

foll owi ng pol yanide resin (A-4) was used instead of
the polyamde resin (A-1). [0170] Synthesis of

Pol yam de Resin (A-4) 52 [0171] A polyam de resin
(A-4) was obtained in the same manner as in the
synthesis of the polyamde resin (A-1) except that

toM]g (31.0 gAm) I Qe t:*é%ri qmw lﬂlé"st Sbﬁéﬁ%ﬁ in the same

hydrate was changed to
maanele étrr abel gybilyd9is arfi theq:oh@a]ﬁﬁ}e Irteasttlrm $A1= tpartsept
is to be noted that an anount of cyclic chem ca

thetr%c%u?e?%o%tngt% ngInfFhrogerm tRonE " EBREAF ALY tTHRYHRALE
wa%btc%' ?ﬁ%%dg;)c'c%/oﬁn.ﬁie g" 88N o Al s 5%—{ Wi ARt LOXBd-5-y1)

A p05|t|ve type phot osensitive
anfi@$hB.conposition was obtained in the sane manner as
in the Exanple 1 except that the follow ng pol yam de

resin (AVS) was used instead of the polyam de resin
5] nt hesi s of, Pql yam de Resi - 5)
(018235] A bt Vel i Sk (i 35 M PELPaT AdathA) ¢ amount
ofswﬁ%lﬂ@nQﬁkM¥%dﬂ‘EB?uéMQ£Q§9é%dgafﬁﬁhfth%gbegn atoms
resin (A-1l) except that 2.3g (
cohheSnedhynytheS@bemtmédupntyamidﬁ Q@elnmaa.@hawgedSta wt%.

2.2 g (13.4 mmol ) of 5-norbornene-2, 3-di carboxylic
aci d anhydri de.

[0173] (Example 5)

[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 obtainea 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

5-norbornene-2, 3-dicarboxylic acid anhydride.

[0177] 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)

53



[0177] In this regard, it is to be noted that an
anount of cyclic chem cal structures containing
nitrogen atoms contained in the obtained pol yam de
resin (A-5) was 2.5 wt% [0178] (Exanple 6) 53 [0179]
A positive type photosensitive resin conmposition was
obtained in the sane manner as in the Exanple 1 except
that the follow ng pol yam de resin (A-6) was used
instead of the polyanide resin (A-1). [0180]
Synthesi s of Polyanide Resin (A-6) [0181] A polyam de
8N (A-6 [ Jthy I @ ion
nynthe5|s %fxgiéggi y déﬁ}es A—lvgggggép %oh@o%ﬁ% °
wad. BanQﬁédolrEHﬁDﬂe)s@ﬁetrﬁﬁrferaﬁann]ﬂﬁd Eixlaatpdleel except that
1-hydrate was changed to 2.6 g31 0 nmol
the: finldevingpodyerede FessR F\ﬁ6t hi¥g Sy é&&ldd ln|51te|a§ ©§ the
e nated t hat unt of cyclic chem cal structures
péi A F§ Hf&agggﬁnatons contained in the obtained
pol yam de resin (A-6) was 3.0 wt% [0183] (Example 7)
[0184] A positive. type photosensitive resin
[0a@gdosi t i oAynwassobt afnBdlyanifie BasennmdAnéi as in the
Exanple 1 except that the follow ng pol yam de resin
Av?) was used instead of the polyanmide resin (A-1).
5] Synt,h 0 d [ me
B i P N e T e o e
ma(rﬂxﬁaﬂ akoh )t1d synakiesdsll tiete aodlyanideydeair Wefb pm{cept

into a four-necked separable flask equi pped with
thaterdv@st ¢81.0 mmol) of the 5-amino-1 -tetrazole 1 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] 3.2 g (16.7mmol) of trimellitic acid anhydride and
1.7 g (16.7 mmol) of 5-amino-lH-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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a stirrer, a raw material input port and a dry
nitrogen 54 gas-introducing tube. [0187] Thereafter,
15.0 g of NWP was added to the above materials so
that they were dissolved into the NVP to obtain a
liquid solution, and then the |liquid solution was
stirred at 20" C or |ess overnight so that the
trimellitic acid anhydride and the

%k% rgﬁQ e 1-hydrate were reacted with each
d?herpf %ﬁgn an am de conpound. [0188] Next, 4.5 g

(33.4 mol ) of 1-hydroxy-1, 2, 3- benzotrlazole was
added to the liquid solution so that it was reacted
(48] t he afihdereadieoundSt.@ gbpdi NMR6wWds addédofo athe above

di car boxylic ester derivati 89 ft
nkS o 03 Yaso oo e, 815 3Ry EAnt HaP| ERGONHE T BBtain
aqq rd leﬂ@%oﬁdd&@d @ dihenbi gyggl?%lq}ﬂl% Lagetbefred at
297.0 g of NWP, and then t sol uti on was
2@‘t¢ rared eats voemighpes@tuiraer ftove 1®1memthE$c 3 O19HnHydride
addi tiaon, 23.9 g é85 3 nnnlg of 3,3'-diamno
ang the éu RYdPExyH bRERFEOLEI F omedrate aveFq gsagtefnyi fh each

( no and 50.0 g of NWP
Oév)\rtleerré %O e%%(%llp %ﬁ %'ﬁ%l ﬁ%l on so that the

3, 3" -di am no- 4, 4' - di hydr oxydi phenyl sul fone and the
4, 4" - oxybi s(2-am nophenol) were dissolved into the
[018R1 d solNewton to obtain a @i xturé3Sehutionmmodlol]  of

Th ft t tl
TR T A0t D20 e Htr HB81 S 101 T DAt AOSd Yot o
s&iﬁ%at it was reacted with the amide compound to obtain 16.7

mmol of a dicarboxylic acid ester derivative.

[0189] 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 liquid solution so that the
3,3"-diamino-4, 4’ -dihydroxydiphenyl sulfone and the
4,4’-oxybis(2—aminophenbl) were dissolved into the 1liquid

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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di carboxylic acid ester derivative, the

4, 4" - oxydi phthalic 55 acid, the 3,3 -diam no-4,

4' - di hydr oxydi phenyl sul fone and the

4, 4" - oxybi s(2-am nophenol) were reacted with each
other. [0192] After the m xture solution was cool ed
up to 80C, 2.9 g (17.1 mol) of

5- et hynyl -i sobenzof uran-1, 3-di one was added to the

m xt olut bon togefher_ w h
il 1 It SePleh R i N0, STRonk(ely ehe
4 tdratod sl 4 eacdn b Mt & dar e meinh edd tther.
polyamde resin (A-7). [0193] In this regard, it is
to be noted that an anmobunt of cyclic chem ca
structures _contaiping, nitroge tons contained in_t .
[HAZ ned pbhy&H BEerngs’Fﬁu](%-sﬂq‘%ﬁsori.wf‘s\Af%OIe 0184%° Woc, .
2&£K?nph9.§)mhg}95LfAﬂwgﬁﬂydgiJﬂﬁﬁ%dﬁ%ﬁﬂﬁ%ﬁ%”ﬂﬂ?“ﬁione was
restn conposition was obtarned in the sanme nmanner as
added e Branpliethirexceputtbat totybehkol Wonhng0 pol gyartie, and
resin (A-8) was used instead of the ol yam de resin
then he pgrdeIrespRinedion ywaspstyarrdeaRe’P nC (fpp)2 hours so
01 A_poal ' resj - 8) ' i -
e Teg g B s DAL L kY BB L, A 1vaniae
ré&sh n(f-A)l) except that 41.6 g (179. O mmol) of the
4, 4' -oxybis (2-am nophenol) was changed to 0.2 g
(179.0 nmol ) of 3,3 -di hyroxy-4, 4" -di phenyl sulfone.

[%ﬁ%ﬁﬁ% IEGHQJ%hE%g%E%érHE &% Eg Pg Qgtﬁgtéga%h§@ 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.

[0o198] In this regard, it is to be noted that an amount
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of cyclic chem cal structures containing nitrogen
atons - contained in the obtained pol yam de resin (A-8)
was 3.4 wt% [0199] (Exanple 9) [0200] A positive
type photosensitive resin conposition was obtained in
the sane manner as in the Exanple 1 except that the
follow ng polyam de resin (A-9) was used instead of
the polyamde resin (A-1). [0201] Synthesis of

- Pol yam.de Resin -9 0202 38.3

O%)i EgFE]&&yI ‘ﬁﬁg&éﬁ%ﬁegté{” % Pvat Pl OB% a&ngogbgogogn atoms

c ﬁ%%ﬂﬂéHJi%7t%egoﬁz31§eﬁngbiy9£lde resin (A-8) was 3.4 wt%.
di phenyl et her-4, 4" -di carboxylic acid and 23.3 g (155.6

mrol ) of 1-hydroxy-1, 2, 3-benzotriazole with each
other, 18.0_g (62.9 nnDI) of
iaq13. anlndEZaﬁ?é?oQ§ 2, 5- di met hyl phenyl) net hane,
and 1.6 g (18.7 nmol) of 5-amino-IHtetrazole were put
into a four-necked separabl e flask equi pped with a
[GdTyONet en, padsi8iver eype pHEWs st el t e imgxin pomposid ion

a dry nitrogen gas-introducing tube. Ei[0203
waFhebsafined, 1B THheagane nemeey |22 ipyEhe | Bxdsmd o iMceradhat

add t o the above terlals h th
s’ioglij\f)e“ﬁl Ng H YA 5% Tob algh %‘1 | &1‘35?% 61%1}tea61n0f the
pgqygﬁfgg1gg§aﬂ|qug solution was stirred at room

tenperature for 2 hours. [0204] Thereafter, the |iquid
solution was heated at 75C for 12 hours using an oi

bath so that the dicarboxylic acid est rivative,
(G5 29 bi ARG IS. PR 8% RaF Bt Hor Mony! )

met hane and t he

[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) meﬁhane,
and 1.6 g (18.7 mmol) of 5-amino-1H-tetrazole were put into a
four-necked éeparable 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 liquid 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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5-am no-l1 Htetrazole were reacted with each ot her

[0205] Next, 3.2 g (18.7 mmol) of

5- et hynyl -i sobenzof uran- 1, 3-di one was added to the

liquid solution, and then the liquid solution was

stirred for 2 hours so that the reaction was

conpleted to obtain a reaction m xture. [0206] The

reaction mxture was filtered, and then put into a

liquid.solution containin er,. an th '
o T OB S e At T o B0GReh8 end the
5-RIAGICad -t e Jlid Wt e SRl witheleeft @thedrhe

produced precipitate was filtered and washed usi ng

wat er sufficiently, and then dried under a vacuum

condition to thereby obtain a polya

e_resin (A9).
[92%%07] In MRES/regard -4t is 9o be EL ed thatm&ﬁl? . of
K t.,1 of ' n;Cca_ ct S .GRRKAI U NGhe 1iquid
5%¥?§gagh%§é§%§£i§£¥§?2é ii?%*% % ?aﬁ%éd;xﬁ%anige rau
sdlesiior,Aa9)H vBsn e Wi%uid] 82081 i dExaaplst itded 62093 hours
positive type photosensitive resin conposition was
spbhat ridte rAaEREOBAHRS AaRntrtad tonoPhelbaApret 9oR MU e -
that the follow ng polyam de resin (A-10) was used
i nstead of the polyamde resin (A-9). [0210]
(o208 hesi s aheRal yaH ddemRR81Pe (Wirs1)1£024d] aAdpoharapudeinto
resin (A-10) was obtained in the same manner as in
a thieqsiychtsrelsitsi af adre: ool yranivs aregingd (wetd)aredceigt a 58 lume
t hat an _additive amount of the 5-amino-lHtetrazole .. .
FHRO CHargedSOt bRDL  $HF B RRAS "Aand RAUGAG Lhvene 1iquid
Wy of hypyl-L50988024f Pradidi 82 €k angs WSt t d
SR’y AFEEsarT g e bRORERAATpEER1S1 Bath ARR M tere
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%3.
[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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mrol ). [0212] In this regard, it is to be noted that
an anount of cyclic chem cal structures containing
nitrogen atoms contained in the obtained pol yam de
resin (A-10) was 1.0 wt% [0213] (Exanple 11) [0214]
A positive type photosensitive resin conmposition was
obtained in the sane manner as in the Exanple 9 except
that the follow ng polyamde resin (A-11) was used

i_nst ead of .t he I e AL Q)
et e0ed tarRan iy BE ik PrEpRebt M s tar iR s iannanoee
to €9i.8 (4 11} .vasmebl aj nethd n drhe a%mm:lmnramroua& i Bf the
the synthesis of the polyam de resin (A-9) except
5-tettatynan -dddibeinze fameont , ¢ dihaeswasi Plangrd &t & -Zolde (30.0
gﬁ§ changed to 4.0 g (30.0 mmol ), and an additive
unt of the 5-ethynyl-isobenzofuran-1, 3-di one was
changed to 0.5 g (7.5 mmol). [0217] In this regard,
it is to be noted that an anount of cyclic chem ca
[o12uct ur esTaOBhAS NEEgand f riogers atone rodrdithed an eheount
obt ai ned polyam de resin (A-11) was 6.6 wt% 0218]
of( C@ﬁﬁé%ﬁt | SRETEGAT| SLIPCEYTEG2 19PN BA PBERE | V- 1t n- atoms

COQ’I %Sed’].SLI t{'.Hg (gb%.s%]ﬁlec%?%n‘é}la&nl I'é r\é@%no?ég%@?%éeéq lt.r('ﬁwt% .

manner ~as in except
fO||OMAng pol yam de resin (a-1) was used i nst ead of
the polyamde resin (A-1). [0220] Synthesis of
[Rd3)am de REsempla-1})

[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-11l) 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
5-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)

59



[0221] 83.9 g (170.3 mml) of a m xture of

di carboxylic acid ester derivatives obtained by

reacting 35.2 g (136.3 mml) of diphenyl et her-

4,4' -dicarboxylic acid, 5.7 g (34.5 nmol ) of

I sophthalic acid and 46.0 g (340.6 nmol ) of

1- hydroxy-1, 2, 3-benzotri azole with each other, and

41.6 g (179.0 mmol) of 4, 4' -oxybis (2-am nophenol)

were put into a four-necked separable flask equi pped

with a thernoneter, a stirrer, a raw material i nput
[ozard] and apdp¥sitivegefpe Gifot dEdrRAUC Vig rtdien dogdd]ition

Thereafter, 363.5g of N-nehyl-2-pyrrolidone (NVMP) was
wagd dbd at oetdhen divy samateaning s asolphighte Ex@der & except that

di ssal.ved into the NVP tq obtai.n a _|iquid solytion,
thaen(fsoc e 59 lﬂnbldgs&elﬁjinon(a\ﬁ&g B85 ?lesfdatl%r%(?r%&10f the
pd18RER W fipr(p&hours. [0223] Thereafter, the liquid

solution was heated at 75C for 12 hours using an oi

bath so that the dicarboxylic acid ester derivatives

and the 4,4‘-oxybLs(Z-aninophenoI% were reacted with
(2N ot her Sypgbesfisnekt PoiyanigeoReRvP, (Ralnhich 7.7 g

(44.6 mmol ) of 5-ethynyl -i sobenzofuran-1, 3-dione was

di ssol ved, was added to 60 the liquid solution, the
(ddzoui d sol g@i.engwas 78t Brxuedl f o6 f 2a heikiSurs @ § hbitcddxylic

reaction was conpleted to obtain a reaction mxture,
aqighesterhder a1 ors pokednedvas reactdngd3 S edd@ (héh- patmol)

into., a l.iquid solytiQn_containin t nd t
of Rttt g ordeE 20 ot fal ot DY 408 -nalfon o
idymducedi d n theiki quibdg solag.icon. Jhereahdes, th@ol)  of

produced precipitate was filtered
1-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 liquid 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

5-ethynyl-isobenzofuran-1,3-dione was dissolved, was added to
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and washed using water sufficiently, and then dried
under a vacuum condition to thereby obtain a

pol yam de resin (a-1). [0226] In this regard, it is
to be noted that an anount of cyclic chemni cal
structures containing nitrogen atons contained in the
obt ai ned pol yam de resin (a-1) was 0 wt% [0227]
(Conparative Exanple 2) [0228] A positive type

trPehS’ESﬁ‘fBSéol'u"t%o eskﬁ C].%xragﬁa E&gutlg\ﬁ%a%b%@iP?gﬂ'%rt E%ours

safne ‘manner as 1 d except t

sd ehbhewHWrpatyashde s @éﬂnplé@ea)td/\a}StelSﬁda testeadnafixture.
the polyamde resin (A-1). [0229] Synthesis of
Pol yam de Resin (a-2) [0230] 83.9 g (170.3 mml) of a

ure of |car boxyl eat er| atlve
(A5 e byt s i 158 SLhEgFsd  gpthen put into
adlﬂ%\.ﬁ Y| LINE ot bt iGAN )Qé]t!ecr 3&91dj,me5:h7arﬂ>l( 3% % volume
I sophthalic acid and 46.0 g (340.6 nmol) of
ra’l.t:l'tyd:rfO)By-llsé} Bk be nz qtrrd cizal te b Mlaseacbdut:ladrin4tlh6 giquid
(179.0 mmol) of 4,4'-oxy bISéZ an nop henB% and 611:9
Sqmt@%mlweéﬁafﬁeém RBel PFPREFEd PECALRY %\?é"’%rfé cred

arp&'tvhé:{ﬁei%er -1 Jhetcé&eds%%csleé?ﬁrﬁpl earrcl aé*‘er?q#ll%q%nder a

ter lrrer aTaw nmaterl I Npu

vQiin afshd tthoh Nid ragaregasol te 0 A dlgy dniles rd2310a-1)
Thereafter, 363.5g of N-nehyl-2-pyrrolidone (NVP) was
added to the above materials so that they were

ol ved the NMP t o bta u | ution,
%1%2}( hen tﬁLé1 ﬁl 4e986Fut i6n E Zl??rr?%%ie%tt Do amount
of enpenatur @héﬁical hw&c&&%’@] chh@R8afingr . nt BeobtAUigtoms

sol uti on was heated at 75C
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
1-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-1H-tetrazole l-hydrate were put into a four-necked
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for 12 hours using an oil bath so that the
di carboxylic acid ester derivatives, the
4, 4" - oxybi s(2-am nophenol) and the
5-am no-1Htetrazole 1-hydrate were reacted with each
other. [0233] Next, the liquid solution was cool ed up
to room tenperature, and then was subjected to the
sanme treatnent as- the Exanple 1 to thereby obtain a
4] .1 r.egar S
B RN RalidpBla s LR Wkt duB08 s ek & raw

mét & ticd Urieso o poaitniang Bi 8F Poet B el gLontat metlid ing haibe .
obt ai ned polyam de resin (a-2) was 5.3 % [0235]
(Conparative Exanple 3) [0236] A positive type

d
(L ranner T At tete Snn P SNsREBRt SRRy P Ee igb unee)
wdBNHHAL WEd s afb%eriﬁ@teL‘Qg§Z] séOQhth ofhd heypal Ycﬁrgéiﬂved

resin (a-1) synthesized in Conpar ati ve Exanpl e
1ﬂﬁbgﬁhﬁ NMmetphobbaensathnquldhsmj@qubnonen@Btn¢nahue3l{gu1d
am no-lHtetrazole were 62 dissolved |nto 300g
S%]fu'i/l%t‘ﬁ%l et ored (EC‘:‘BLI)OOT%rFtF“tH?e’??tquIec &rxd 2 J§‘+1‘"gs a

filter having a pore size of 0.2 pm and nmade of
fluororesin to thereby obtain the positive type

[@Ud®2 psensi tinegedf@er) €REPOSftidDBo118238]wdidieated at 75°C
foll ow ng eval uations were carried out to the

fcblho]t?oé‘cmsliit iusd e ginn oddnpasht sgngh@bt%\h%@%ﬂtwllc acid

1 . to 11 dt Ex
TN HER ivatiies alie Tral SRt L TR R Ehp T, Gnd the
512k 811 1088t hefo W LI IRIMAR Sver@f re¥akdat kobhi $£8% 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 5-amino-1lH-tetrazole were
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[0239] 1. Adhesiveness to Copper [0240] A Ti
sputtering fil mhaving 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 filmwas
formed on the Cu sputtering film by applying each of
the positive type photosensitive resin conpositions

.QRt ai jp.t I (0] td.
B 1180 5 FERTG St Yeh oL, FRRASA P Rerea
udifickness 10k rd RERiIWREMN bpbhe &URd.of 0842] pkheseaf hete of

the coating filmwas dried at 120C for 4 mnutes o
flwsiney e inotogitrebyanbtahantmpositddeat YRS PO ftgserngg tive

m.nut es under. an at nosphere havi ng an oxygen
r%ﬁﬁﬂxﬁﬂﬂ%&ﬁi%+°nof 1, 000 ppmor |less using a clean

oven to thereby obtain a cured film (protective

film. 63 [0243] Next, using a cutter knife, the cured
[d23ah was Sepafal bowing Ik hgp@Eichamweas eachikdvony teo the

size of 1 x 1 nm to obtain a saggle. In this rega

d,
Phate SEIG IS & S8 8aSOMBPE 1 LHPBYTi BBHASBCEsI R ot Rt r ngges 1
R R U AT

wed ahnedasanple s reubprehgdrdwl @ Pregedhercodecontents
test (PCT) under a condition of 125C, 100% and 0.2

ofVRy flarats@m Hdem™s conti nuously. [0244] Next, an
adhesi ve tape was stuck on the sanples, and then was
peel ed of f therefromat once. And the nunber of

[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 filmwas 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 um 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
of 1,000 ppmor less using a clean oven to thereby obtain a cured

film (protective film).
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the sanpl es peeled off fromthe Cu sputtering filmwas
counted. [0245] 2. Mechanical Property [0246] A
coating filmwas fornmed on a silicon wafer having a
size of 6 inches by applying each of the positive type
phot osensitive resin conpositions obtained in the
Exanples 1 to 11 and the Conparative Exanples 1 to 3
using a spin coater so as to have a thickness of 10

(§gpafien beiigcur e J 02471, Ther gl ter (LIC O M 1n was

was drie m nut es’ using
sppat &Lea@nto then s rataatl e320Chhoting9Q muzut es 1 x 1 mm
under an atnDsEhere havi ng an oxygen concentration of

tq olggulpgnFenrriess Usut@QSaregéaﬁ: ovieh 149 ﬁﬁéﬁé@yareas were

obtaln a cured 48 th ure

DRRbEr bR T alltd i 9o, ERRY i afa T dg allefe aveas
afpafz@anﬂraapi@ﬁ@thws@fdlsaerdtaoaaiﬁsa %@éraﬁameecelon The
wid of 10 mm Thereafter, each silicon wafer was 64

thummwbmﬁhmemcs&mpmerwmkcmkuecmedwabea poesbﬂaenc@@ber test
strip parts each released fromthe S|I|con waf

(Pe5uamdedx e, caPdensdt et ne tredBfie 37d he BB i o0 hours

S was carried out using a tensile neasuring
c%%%%?%?ggig speed of 5 Mmimn, and then tensile

el ongati on percentage was evaluated [ 0250] 3.

Devel opi ng Property [0251] Each of the positive type

(D24 bsenS| tNﬁ%trr & @dh@éﬁﬁ@s tePenyashs hHAkdopnth@esamples,

ag%a@EEn was qﬁl 8% Pﬁerg? §%|3§%e ag%le%h ﬁgmger of

was appli I'con
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

so 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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using a spin coater, and then was dried at 120'C for 4
mnutes wusing a hot plate to thereby obtain a dry
film(protective film having a thickness of about 5
dam on each silicon wafer. [0252] Thereafter, an
ultraviolet ray was irradi ated onto each obtained dry
filmusing a high pressure nercury vapor |anp through
a mask ( test chart No.1", produced by TOPPAN.PRI NTI NG

_ | J : :
et e A SRSl B £ SR AR S) e
edchthébedegdrfiromtthes 4101 bheomatetkt hat t he nmask had

patterns to be not renoved and patterns to be renoved,
and a mﬁdth of each pattern was in the range of 0.88

[694&? I\{qut:&% g% %il%acepassu ehm nc Warj%n%m\'\ﬁ %%neddstrlp

sed into d rane anmoni u

pREHISOMSs S it i ) St u%Qn%eﬁoﬁdﬁsﬁ@ h@aguriﬁ@da@wﬂatus at
portions of the dry filmwere renoved to form 65

sp@m\ﬁefd Sponymons &md edin drepsfiillerelandathen pascenhsed was
fo seconds using a purified water. [0255]
e%%£? 2a%fer, in each dry film the rempved portion
havi ng a mndth of 50 pm was checked, and its state was
evaluated. In this regard, it is to be noted that
[63B3®Dl s A t Dpshelping Pabpertyi ndi cated the
foll owing contents. [0256] A In all 10 dry filnms, the
removed portions were patterned without scuns. B: In

[Jp%ﬁrﬁ gngra/eé;aieéhpa er nedbhg{légvgr3£ %%gq%ﬁenaﬁrjl%edresm
coliyodit enst %ﬁﬁm&d_lﬁorﬁh@n$Mﬁes 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 té thereby obtain a dry film (protective film)

having a thickness of about 5 um 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.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 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 aqueous solution for 80 seconds

so that irradiated portions of the dry film were removed to form
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-t

patterned with a few scuns at peripheries of openings
thereof. D: In all 10 dry filns, the renoved portions
were patterned with nmany scums, or were not
patterned. [0257] 4. Flux Resistance [0258] The above
silicon wafers each having the patterned dry film
were heated at 250C for 90 m nutes under an atnosphere
havi ng an oxygen concentration of 1, 000 ppmor |ess

ré‘l&;\ﬂag:l "‘bo“rl Yhs q.YleQB§H %%?tfitlhr? %%tdt gﬁ%ﬁdwggyf%égg? for 30

were cured to there ained cure Il ns.

sdNeids andinx  "@mirifl'ed praadirced by TAMURA KAKEN
CORPCRATI ON) was applied onto each of the silicon
wafers using a spinner at 500 rpmfor 5 seconds, and

1, 000 for .30 ds..Th f h .
14248 of o RRreBTed, fn At WD i TR ERY (Flnatif portion
hafichd Ben yasohens gl vals 2ROEKEQN HY sesade B8sWaluated.

passi ng each silicon wafer thorough a reflow furnace.
IIThilg s cpghedwast condec biei uekydctnat eyl ¢ W ¢e. D shown in
260] Next, each of silicon wafers was washed for
Tiﬁ()lle r# rﬁﬂ%scalfs‘?chgth?yl e FoRtAFE Lo renmove the
flux therefrom was rinsed using isopropyl alcohol,
and then was dried. Thereafter, a surface of each
[a2ge)d fil mwasishelcked asynfh Bns methal Fegoaphi sattions were

m croscope, and its state was evaluated. In this
Patdgamed iM1lGhouto ot ed that synbols A to D shown in

Table 1 indic th CEoll i ng_contents. %261. :

(Rl 10 Sir el ] Re? TRt Surraehehe iiea HEY Thbhs, the
rénuBksd igb M 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: 1In 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 uncier an atmosphere
having an oxygen concentration of 1,000 ppmor less using a 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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B: In7 to 9 cured filnms anong the 10 cured fil ns,
the surfaces thereof had no rucks in whole. C In al
10 cured filnms, the surfaces thereof had rucks in
part. D: In all 10 cured filnms, the surfaces thereof
had rucks in whole. 67 [0262) Table 1 Poly- Photo-
Additive Ttensile Devel- Flux am de sensitive Sol vent
itive Agent ness El ongation oping Resis Resin Agent to

bg%%%firlpg%séﬂ@ﬂfié’&@%rﬁe% EHBQSu%FrXa e fAck ButnSBL .- This
40% AA Ex. 2 A2 B-1 GBL - 0 38%AA Ex. 3 A3

cPele GBhs -cOnddon i vel Fxcarl fed @:tl GRlce. 0 45% B A

Ex. 5 A5B-1GB - 0 39%AA Ex. 6 A6 B1GBL - 0
42% B A Ex. 7 A-7 B-1 GBL - 0 20%B A Ex. 8 A-8 B-1

02007 e, 2 et o 183 a0R vekrs Lo AR g For 10
mbn@fé H rslild gloP1 hbdmBaBedBxt 48 °ctted FazBke the flux therefrom,
was rinsed using isopropyl alcohol, and then was dried.
Thereafter, a surface of each cured film was checked using a
metallographical microscope, and its state was evaluated. In
this regard, it is to be noted that symbols A to D shown in Table

1 indicated the following contents.

{0261] | A: 1In 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: Inall 10 cured films, the surfaces thereof had
rucks in part.

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

rucks in whole.
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[0263] As can be seen from Table 1, in each of the
Exanples 1 to 11, the nunber of the sanples peel ed
off fromthe Cu sputtering filmwas "0". This result
indicated that the cured film(protective filn) had
excel | ent adhesi veness to copper. [0264] Further, in
each of the Exanples 1 to 11, the cured film
(protective film also had excellent flux resistance,
[f2EB}Yy, even in the case where the cured filmwas
obtained by a curing treatnent having a | ow
tenperature of 250 C, rut&siand the |ike did not
occur on the surface thereof. This result indicated
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film and then an ultraviolet ray was irradi ated onto
the dry filmat a predeterm ned pattern.

[0263] As can be seen from Table 1, in each of the Examples
1 to 11, the number of the samples peeled off from the Cu
sputtering film was “0”. 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, 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] Furthermore, in each of the Examples 1 to 11, the
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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[0268] Next, portions of the dry film where the
ultraviolet ray was irradi ated, were renpoved using a
devel oping solution to obtain a relief pattern, and
then the relief pattern was subjected to a heat
treatnment to obtain a protective film which al so
could function as an insulating film [0269] After
formng the protective film sem conductor devices
manuf he pSy, | ' i, C
L BV "ot pari el 6 oot RN 1, £ P 5 ehe
depi (S lma npubtiergivet epiim) WHah aachedteklenbi PdawsSloping
. mounted onto a circuit board, a wre bonding step,
PEPRERC Beal i ng step in which each chip was sealed by a
seal i ng conpound. The thus obtai ned sem conduct or
devi ces normal |y operated. | NDUSTRI AL APPLI CABI LI TY
[02€79] Accardi ngahioribe, preseM iayentddn, pbsisive type
possible to provide a photosensitive resin
pobposi s i biveni i thasmpeeddliloast obhdhésiedenrsthecbgamples 1
W rn of, copper .and_co r 9 all.oy and can be
e b botal BhPoRPRERRar AP Er EXaRBS28) 11 foa MRS GRRIGKE onto
sShELBRGL 4 &) @l@fneﬁtgr&%\ﬁléé%@n d él%'%grgféwoaﬁ’oﬁﬁ e ting
field being representative of a display elenent
filel d, Tisucbracdhod osEmg i fi e wa8Sphe€baROZI 4t WD €anibBe C so
preferably used for formng a protective film an

EhaSuitarpragr §94 heaplitehe 3 diy. Ti oy 3ndvkhiepsandatitigpviolet
[ i fil.m an | ect.ronic .equi pnent,,
"B SRR ey RRO T e R PR R R ER R patcern.
conmposition, can have inproved reliability. Thus, the

[0268]) Next, portions of the dry 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 substrate was cut toapluralityof 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

exXcellent adhesiveness to a wiring made of copper and copper
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present invention has industrial applicability. 70
What is clained is: 1. A photosensitive resin
conposition, conprising: an alkali solubility resin
i ncl udi ng nol ecul es each conposed of a main chain
havi ng one end and the other end opposite to the one
end, an organi c group bonded to the one end thereof,
the organic group having at | east one unsaturated

a LAY PandNthn HSURSEdd UaNta ATRHR hpided L at | east one
of the other end of the main chain and a branch
thereof, the substituent group having a cyclic
cheni cal structure containing nitrogen atons; and

. . a .
[Phbtbsensi tive sffehtonuchte Piraddeddrddver ragimystalline
COMOS. a | . :
R A e
e LdhesA € i e9ld, Uglidhea GSHY 2 SE L i i @@8A nakefBos3t idA€can be
photosensitive resin conposition as clained in claim
prefeyadrley madse foubgpirmiant agpoopehbsvat 1 Hastanraflating
chem cal . structures represented by the foll ow ng
E iths . Dk

@nd N-N-NA,N(1-1) HHNN -NiN
(1-2) HT71
[0272] An insulating film, a protective film and
electronic equipment, which are formed using the photosensitive

resin composition, can have improved reliability. Thus, the

present invention has industrial applicability.
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4. The photosensitive resin conposition as clained in
claim 1, wherein an anount of the cyclic chem ca
structures containing nitrogen atonms is in the range
of 1.0 to 10.0 % wth respect to a total weight of
the nolecules included in the alkali solubility
resin. 5. The photosensitive resin conposition as
claimed in claim 1, wherein the organic group having

wide At éfggge&ng%ansaturated group is an organic
group tavrng at teast one triple bond. 6. The
phot osensitive resin conposition as clained in claim
1, wherein the main chain of each of the nol ecul es

1i ncl ddahqtpsantfd tdivealnessal @simpas tiesin qeap rdts inskist
one %Llaafggf]cgg u%&rg%tuGEEWH{CP Sfﬁdfhén %l%%daes each
pol ybenzoxazol e structdre an a chentealdstructireé

cibSde £ 3R £NANE A ngh PO Vd Bhderd EHEtWeCothdr e opposite
insulating filmconposed of a cured product of the
tphdteoseasend venr esgantonposip bondeef tocthdwynel and tthereof,
8.. A protective fiLn1conpgsed of a cured Eroduct of
ERPT PO OSENIR DAY Irs Pl d8APGSPRF o ERF 1 hete Byt m and
a surst iR QESEF' Hgn&é&ne?%t‘:h@b%do?g &t @48 Bther end of
wherein the “protective filmis used for protecting a
tisenmeomdolcad b @henmanbraacha thiegidiod , crophst alubdtsidweant group
el enent. 10. El ectronic equi pment provided with the
hyrorect FYELlir| phembfrhed- Bictze Frataiping nEreegeBm eoms
a @uipnent provided with the insulating film defined
y claim7. 73

a photosensitive agent.

2. The photosensitive resin composition as claimed in claim
1, wherein the substituent group has a tetrazole group as the

cyclic chemical structure containing nitrogen atoms.

3. The photosensitive resin composition as claimed in claim
2, wherein the substituent grdﬁp has at least one of chemical

structures represented by the following formulas (1-1) and

(1-2).
N—N
i\
N N/N (1—-1)
H  H
N—N
H \\
—N N (1—-2)
N
H
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4, 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 to 10.0 wt%
with respect to a total weight of the molecules included in the

alkali solubility resin.

5. The photosensitive resin composition as claimed in claim
1, wherein the organic group having the at least one unsaturated

group is an organic group having at least one triple bond.

6. 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.

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

photosensitive resin composition defined by claim 1.

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

photosensitive resin composition defined by claim 1.
9. The protective film as claimed in claim 8, wherein the
protective film is used for protecting a semiconductor element

or a liquid crystal display element.

10. Electronic equipment provided with the protective film

defined by claim 8.
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11. Electronic equipment provided with the insulating film

defined by claim 7.
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