SPECI FI CATI ON Positive photosensitive resin conposition,
and sem conductor device and display therewith TECHNI CAL FI ELD [ 0001]
The present invention relates to a positive photosensitive resin
conposition, and a sem conductor device and a display therewith. 10
BACKGROUND ART [0002] Pol ybenzoxazol e resins and pol yi m de resins
havi ng hi gh heat resistance, excellent electrical and nechani cal
properties and the |i ke have been used fora surface protective |ayer
or an interlayer insulating 15 |l ayer for a sem conductor chip. For
sinmplifying a process useing a pdltybenRKEXd2Nl e or pol yi m de resin,

t here has been used a positive photosensitive resin conposition in

whi ch a di azoqui none conpound of aphotosensitivenmaterial, is
conbi nedw t hsucha resin @g@tent docunent, 20[ 0003] . Such a
posi tive phot oseRSI¥ Ve HEEPRERONISSI 156R Skl Yuafld seqf faductor

patterning, .at a perature of. 300 C or higher in its use for
cyclizin gl?%§?ﬁ}§gg%%ﬁéﬁ ?r?%tﬁber, as sem conductor chip

i ntergonnections have been recently finer, the probl em of generated
25 thermal damage to a sem conductor chip has been prom nent in
heating atpctiiechi ghipt,gnperature. There have been, therefore,

i nvestigations—for cyclizing a resin conponent at a | ower
tenmperatumepiput it is known 2 that a cyclizing rate is reduced if
heating tenperature for cyclizing is sinply |lowered, leading to
probl ems in subs@wmerdseptocesseinn f0004F tocapositive photosensitive resin

compcsition, and a semiconductor device and a display therewith.

10 BACKGROUND ART

[0002}

Polybenzoxazole resins and polyimide resins having high heat
resistance, excellent electrical and mechanical properties and the like
have been used for a surface protective layer or an interlayer insulating

15 layer for a semiconductor chip. For simplifying a process useing a
polybenzoxazole or polyimide resin, there has been used a positive
photosensitive resin composition in which a diazoguinone compound of
aphotosensitivematerial, is combinedwith sucha resin (patent documént
1.

20 [0003]

Suchapositivephotosensitive resin compositionmust be heated,
after patterning, at a temperature of 300 °C c¢r higher in its use for
cyclizing a resin component. However, as semiconductor chip
interconnections have been recently finer, the problem of generated

25 thermal damage tc a semiconductor chip has been prominent in heating
at the high temperature. There have been, therefore, investigations

for cyclizing a resin component at a lower temperature, but it is known



tenperature, the use of an acid catal yst such as a sulfonic acid and
an oniumsalt. [0005] Meanwhi | e, recent size reduction of
sem conductor chip, acceleration of nul%ilayering of interconnections
wi th higher 10 integration and shift to“chip size package (CSP),

waf er | evel package (WP) or the |ike have resulted in treatnent of
wafers with various chemcals in their processing. In these new
packages, there has been shifted to the use of a bunp instead of
convent i onghatMal 8yONAhHgd-atlepat arbiudos yremdacthy Japg el ORRN < 21
o U G e e Rl 21ng
[ 0006] is simpHgwesesreldhel ssdiaigedoagdordessrihedpaqidit abev&sses.
publ i cation has roomfor inprovenent described below. [0007] 20Wen a
pol ybenzox&2®?4 precursor or polyimde precursor in a positive

phot osensitive resin conposition is cyclized at a | ow tenperature,
addition of a convértkomd beehdimwsiiystecasaa xyelkhedtfon cgat adatson at
can propote cyclization, but its strong acidity causes corrosion of

an al un? nufh kv EBTReratessi get e ef el et reralwetr ei¢hapis| 3 pplignic acid
Fur t her nor e,  whenan aci% ispresent in a state as

aposi t i vepAbdt c¥em8ith v lfesi n conpositi on before patterning, the acid
is inactiVﬁgﬁﬂaganalkali during patterning and al kali devel opnent and
t hus does no rk as a 3 catalyst in a cyclization step.

In view of these pahle0E, FP&&&GS&}% i&%g&i&ﬁ M'gﬂggorgdﬁ%g&}éﬁ L&,

phot osensitive resin conposition which can be cyclize
t enper at ur gcyd tedrat @gMCRE CALLOSIRBRring of interconnections with higher
10 integration and shift to chip size package (CSP), wafer level package
(WLP) or the like have resulted in treatment of wafers with various
chemicals in their processing. In these new packages, there has been
shifted to the use of a bump instead of conventicnal wire bonding.
[patent document 1] Japanese Laid~copen Patent Publication No. 11-54934

15 DISCLOSURE OF THE INVENTION

(G006}

However the related art described in the above publicaticn has
room for improvement described below.
{0007]

20 When a polybenzoxazole precursor or polyimide precursor in a
positive photosensitive resin composition is cyclized at a low
temperature, addition of a conventional acid catalyst as a cyclization
catalyst canpromote cyclization, but itsstrongacidity causes corrosion
of an aluminum circuit, leading to deterioration in reliability.

25 Furthermore, whenanacidispresentinastateasapositivephotosensitive
resincomposition before patterning, the acid is inactivatedbyanalkali

during patterning and alkali develcpment and thus does not work as a



5[ 0008] When a bunp is generally nmounted through a refl ow
using a flux, during which a cured |ayer of the above positive

phot osensitive resin conmes into direct contact with the flux, often
causing folds or cracks in the cured layer of the positive

phot osensitive resin and thus 10 deterioration in reflow resistance
to be problem Furthernore, in the field of a display

devi ce, a manufacturing process involves various chem cals, which
cause the sane probl ens as descri bed above occur during the process.
The presemrttalpyentn enchultdwerioprowpdes a positive 15 photosensitive
resin having excellent reflow resistance and sol vent resistance.

[ 0009] Ascoradi n§ tiesehprgrlesent ticpesseron,invher o grovides a
provi deda positive photosensitive resin conposition including 20(A)
an al kal iRGSAILLBE hod R pNs (B eareli idiz 6eiiaséhect ompointn pdlgyanzed at a
activated silicon conBound and (d2) an alum num conpl ex. Using the
particuld@”@énﬁﬁﬁ%ﬁ?@-(%IWI%MHE? CQRr Al generates 25 in the
cycli ti@@oﬁiep after the al kali developnent process and can

proper t'"as a catal yst while corrosion of an alum numcircuit can

be prevented. & h081Qoums 55 opneASSRTALRGLA 0,10%,PL ESETL, LOVEAL! AN,
2) ion™’

there is also provid osenS| & resin conpos

i ncl udi ng:iu(rA)l%%l%l}‘:kgldur%@fH}]e? 6@%@’ab%(f@po%ﬂ?&@é%%H%BQ&%&%QO}Q}QH

(G a conpound having two ornore oxetanyl groups In onenolecule
(D) a catamystidter cacael esatddigyitretid fguopent &Y chaactd @185 otheracks

oxet anyl groups of conpound (C).
in the cured layer of the positive photosensitive resin and thus
10  deterioration in reflow resistance to be problem.

Furthermore, in the field of a display device, a manufacturing
process involves various chemicals, which cause the same problems as
described above coccur during the process.

The present invention further provides a positive

15 photosensitive resin having excellent reflow resistance and solvent
resistance.
[0009]

According to the present invention, there isprovideda positive

photosensitive resin compesition including
20 (A} an alkali-seoluble resin,

(B} a diazoquincne compound,

(dl) an activated silicon compound, and

(d2) an aluminum complex.

Using the particular components (dl) and (d2), anacid generates

25 in the cyclization step after the alkali development process and can

properly act as a catalyst while corrosion of an aluminum circuit can

be prevented.



10[ 0011] The use of the particular conponent (C) can give
excel l ent reflow resi stance and sol vent resistance. [0012]
According to the present invention, there is also provided a 15

patterning process including applying any of the positive
phot osensitive resin conpositions descri bed above on a substrate to
forma resin | ayer, irradiating a desired area in the resin

| ayer with an active energy beam 20developing the resin |ayer after
the irradiation with an active energy beam and then heating the resin
| ayer. [ODX3))There is also provided a sem conductor device,

i ncluding a sem conduct or substrate, 25a sem conductor chip fornmed in
t he sem conduct oAcsusbinpat e the present imygnbiect ithere dypenlor provided a
insulating |ayer forned over the sem conductor chip, 5

wher ei n tPRE1HEBE SAGTPECR B CoF§ s GPEPHd LRy &rcliusling| ayer formed by
appl yi ng, devel oping and heating any of the above positive

phot osensi tive ré8] canpositi0nele [47618) 5There is al so provided a

di spl i ncludin f supstrate for a disglay device, a flattened | ayer
or I nallating | ayBf TOVEFPRY 1HE SUMABE of the substrate for a

di spl ay device a i i f t [ or ,a
di spl ay devi ce, Qg)gcghg&hﬂ%ﬁ%ﬁébgg?ﬁg%gFg?%%%%HlﬁgyégggéOﬁ%ﬁ%%%%ﬁﬁg
| ayer is @,dayer formed 10 by applying, devel oping and heating any of
t he above positive photosensitive resin conpositions. [0015]

{D) a catalyst for accelerating the ring-~cpening reaction of
the oxetanyl groups of compound (C).
10 [0011]
The use of theparticular component (C) cangive excellent reflow
resistance and solvent resistance.
[0C12]
According to the present invention, there is also provided a
15  patterning process including
applying any of the positive photosensitive resin compositions
descrikbed above on a substrate to form a resin layer,
irradiating a desired area in the resin layer with an active
energy beam,
20 developing the resin layer after the irradiation with an active

energy beam and then heating the resin layer.

{0013}
There is alsc provided a semiconductor device, including
a semiconductor substrate,
25 a semiconductor chip formed in the semiconductor substrate,

a protective layer or insulating layer formed over the

semiconductor chip,



According to the present invention, there is also provided a process
for manufacturing a sem conductor device including a 15 sem conduct or
chip and a protective layer or insulating |ayer formed over the

sem conductor chip, including 5 applying a positive
phot osensitive resin conposition on the sem conductor element to form
a resin |ayer, irradiating a desired area in the resin

| ayer with an active 20 energy beam devel opi ng

t heresinlayeraftertheirradi ationwith an active energy beam and then
heat i ngt her esi nl ayerdiof onerhepeot ect Ldeeayer onsuwisitliati ngydrayers layer
25wherein the positive photosensitive resin conposition is any of the
above posidrimge pheposeirsit Heelrgsing @ohpesitrigoasy 00L6]abdfe positive
According to the present invention, there is also provided a process
for manufrderapemy ta vei 59t dy crnediidilAgSa substrate for a displ ay
device, a flattened | ayer or insulating | ayer covering the surface of
the substi%tdlfor a display device and a display device formed over 5

e, subsirate Tobs SisPley, SeviEe, | DELATIN, i o EBIANY B o
oo Lo spui AT BT St AR D Al Caol Lt

irradiatigneis W80, A kYE LALLO% DA hhenNgating Lo f88idver
| ayer to formthe flattened [ayer “or insulating Payer,

wherein the positdiate pbotosersidy \wviies) n conposi on s any 15 of the
above positive photosensitive resin conpositions.
whereinthe flattened layer or insulating layer is alayer formed
10 by applying, developing and heating any of the above positive
photosensitive resin compositions.
[0015]
According to the present invention, there is also previded a
process for manufacturing a semiconductor device inciuding a
15  semiconductor chip and a protective layer or insulating layer formed
over the semiconductor chip, including
applying a positive photosensitive resin composition on the
semiconductor element to form a resin layer,
irradiating a desired area in the resin layer with an active
20 energy beam,
developing the resin layer after the irradiation with an active
energy beam, and then
heatingtheresinlayerto formtheprotective layeror insulating
layer,
25 wherein the positive photosensitive resin composition is any

of the above positive photosensitive resin compositions.

[C018]



[ 0017] According to the present invention, there can be
provi ded a positive photosensitive resin conposition which can be
cyclized at a | ower tenperature with reduced corrosion, and a

sem conductor device 20 and a display g herewith. [0018]

According to the present invention, there can be provided a positive
phot osensitive resin conposition with excellent reflow resistance and
sol vent resistance, and a sem conductor device and a 25 display
therewith. [0019] 7 photosensitive resin conposition which can give
excel | ent physi catcqpidaperid ese gureseaf tieehendd Nghérd oW 4 peral ! a
and which can be suitably used for a protective layer for the surface
of a senipcondsetfor mehizpacing iag a dtwrlagyiercliasny atsubgt tayefoor display
flattened layer or insulating 5 layer in a display. BRI EF DESCRI PTI ON
OF THE DRAW.RGS2 [hupoethiavgiove loppbritingebayagndosiiias Oty eot faass of
features and

advant age$fi FYBERSEEcf @ard Fiitehs C6%aW el etismdal ditiess fapred poer
enbodi manths descri bed_bel ow,and an acconpanyi ng drawi ng bel ow. [0021]
FIG P iars cPouerSectPoral 0Py SROM TG MopaEni ¢ in a

sem conduct or dey| .representin n._enpbodi nent_of. _the present

i nvention. BEST IIE%?ZE %&Yﬂ(%p%%gﬁﬂflltﬁﬁ’/%hﬁeis& iﬁ%@ﬁ%}mn on the
The present,si PUeNLI0R.££! ALRSi{ 0 R-pPOSi tive photosensitive resin
conposition including (A an al kali-soluble resin, (B) a diazoqui none
conpound, (dl) apr@cliavahed 8kdikenacomaunt aadi d2)e@Niith an active

al um nunconpl ex [0023] 20The present invention also relates to a
posi ti ve cphoypsensi ti ve
10 developing the resin layer after the irradiation with an active
energy beam, and then

heatingthe resin layer to formthe flattened layer or insulating
layer,

wherein the positive photosensitive resin composition is any

15 of the above positive photosensitive resin compositicns.
[0017]

According to the present invention, there can be provided a
positive photosensitive resin composition which can be cyclized at a
lower temperature with reduced corrosion, and a semiconductor device

20 and a display therewith.
[CC18)

According to the present inventilon, there can be provided a
positive photosensitive resin compositicon with excellent reflow
resistance and solvent resistance, and a semiconductor device and a

25 display therewith.

[0019]

The present invention can provide a highly reliable positive



resin conposition including (A an alkali-soluble resin, (B) a

di azoqui none conpound, (C) a compound having two or nore oxetanyl
groups in one nolecule and (D) a catalyst for accelerating the

ri ng-opening reaction of the oxetanyl groups of compound (C), and a
sem conductor 25 device therewith and the like. [0024] 8 of the
present invention will be detailed. The follow ngs are provided for
purposes of illustration and not limtation to the present invention.
[ 0025] Exanples of (A) an alkali-soluble resin used in the present 5
i nvent i orphonokardd rdvesods ity pempoyvil i@me WSt S anpakydysitaxystyrenes cand
pol yam de resins containing a structure represented by general

formul a (pperfrsngyanteder peityagidevrespasaane greflachbiae; be suitably
specifically, resins having at |east one of a pol ybenzoxazol e (PBO
st ruct ur elsgadier pobyPrdd vePLayet rigst Ui sanBedmviing semyapnengtygr ebpp
a carboxyl group or_a sulfonic 10 group in a main chain or a side.
chain, redchd” HEURRPYEIpOISHHISH2BRdZYPE G 8cUrPSSFNeR ravenre, 1padliakdny
havi ng a jpol yi mi de precursor structure and resins having a pol yam de
acid %%téﬁy§¥rﬁbﬁhpgs%%“%he li ke. Such a polyanide resin may be, for

exanpl e, I ] i r by fornmula (1): 15[ 0026]
(Rdinl-ZE%% : Bpigr b T N C) 000 [0027] wherein X and Y
are an or@@qbg group; a and b represent a nolar 20 percentage, a + b
= 100, ais 60 or nore and 100 or less and b is O or nore and 40 or

less; Rl is a hythoXyb@eoupiett ifdR3,anthicgReBypRe-ttihes samBaires and
different; R2 is a hydroxy group, a carboxyl group, -0-R3
advantages will bemore clearlyunderstoodwith reference to the suitable
10 embodiments described below and an accompanying drawing below.
[0021)
FIG. 1 is a cross-secticnal wview showing a pad unit in a

semiconductordevice representinganembodiment of the present invention,

BEST MODE FOR CARRYING OQUT THE INVENTION

15 [00622]

Thepresent inventicon relatestoapositive photosensitive resin
composition including (A) an alkali-soluble resin, (B) a diazequinone
compound, (di) anactivatedsiliconcompoundand (d?2) analuminumcomplex.
(0623]

20 The present invention also relates to a positive photosensitive
resin composition including (A} an alkali-soluble resin, (B) a
diazoquinone compound, (C) a compound having two or more oxetanyl groups
in one molecules and (D) a catalyst for accelerating the ring-opening
reaction of the oxetanyl groups of compound (C), and a semiconductor

25 device therewith and the like.

[0024]

The components in the positive photosensitive resin composition



or -000-R3, which may be the sane or different; mis a positive
nunber of 0 to 2; nis a positive nunber of 0 to 4, R3 is an organic
group having 9 1 to 15 carbon atons, where when Ris are not a

hydr oxy group, at |east one of R2s nu be a carboxyl group and where
when R2s are not a carboxyl group, at Teast one of Ris nust be a
hydroxy group; Z is represented by -R4-Si (R6) (R7)-0-Si (R6) (R-7)-R5-
where R4 to R7 are an organic group. 5 A polyam de resin containing
a structure represented by general formula (1) is, for exanple,

pr epar ed diy: Heepeddang anveanpountl sekektedl 4. omraa fai amh ey scond gt diingd X
or bi s(am nophenol), 2, 4-diam nophenol and the |like with a conpound
sel ect ed for@gmractet ¢ acalboxykien antipdt i dei contaiteithg p¥esent mevénttiioo.
anhydride, a dicarboxylic acid or a 10 dicarboxylic dichloride, a

di car boxyll0Pé5hci d derivative, a hydroxycarboxylic acid, a

hydr oxydi carboxylic acid derivative and the |ike. For a dicarboxyl c
acid, an activat BtRBEEECF yide &7 HrEdkyFP PG Betidy baE i Ve TR RIFSEst
prelimnary reacted with, for, example,. 1-hydroxy-1, 2,

B benot FrLsbr Sy BEL IREcHF o1 FpTDOP AL FEars oo Y ahigonysty repes and
pol yam de, 1 6shi DL AINEAG AaFhe UCLune. [epresenled by, deneral) fonmla
(1) may be onmopolymer confal ning onl'y a polybenzoxazol e or

pol yi mi dey;$t T UGHdieneQk, Bbiﬁnﬁ%%ghb{s & PRtyRengexazol &/malyim dens
copol ynmer. [0028] "20l n a pol yam de resin containing a structure

repr esentigdi by agenrekalonkasimibal {denzox@268: asp@ sthsddut-deni HPo,idide
-0-R3 and -000-R3 as a substituenu on Y are groups protected by R3

whi ch i s @1)atgantergaeupatianyg agydrdxy dbogardonrat-usidoap cadj ssifiangc
solubility in an aqueous al kali solution of a hydroxyl group and a
car bo¥yl| ggreoppin amhinf cirgcess ar yide26haimhydeokys grolups anblybeartsmeplle
group can be protected. Exanples of R3 include fornyl, nethyl, ethyl,
propyl , iPE6FFETRA STYRTHRIFEy y-eBPy N2 VLR £ RYWYIBLED Ry e BoHy P TUstieRy 1and
benzyl, tetrahydrafuranyl, 10 tetrahydropyranyl and the like. [0029]
By haat | HGSIEh G0y ARG AFESE 46 CYCToRHIO Sad Tt b Sueh 2
heat - r esi st . resiLn.l f f olyim de.resjn,. . .a
ol ybenzorasa TR el S cRlnh 0LV R 68 b Preprgsppeea by
general forpula (;3). may be represented by, for exanple, the follow ng
formul as: [0030] 10[ 0031]

15 [0026)

(R {(R,mn {R,mn

. | ; , | ﬁ
—ﬁm—x—MkﬂPW'ﬁ%fM%ﬂ*WR*ﬁ”Y“€+—
O 3 a o Iy

L1

[o027]
wherein X and Y are an organic group; a and b represent a mclar
20 percentage, a + b = 100, a is 60 or more and 100 or less and b is 0
or more and 40 or less; R; is a hydroxy group or -0O-R;, which may be
the same or different:; Ry is a hydroxy group, a carboxyl group, -C-Rj
or ~CO0-R3, which may be the same or different; m is a positive number

cf 0 to 2; nis apositive number cf 0 Lo 4; Rz is an organic group having



wherein Ais -CH-, -C (CH3)2-, -0-, -S, -SX2-, -CO, -NHCO, -C (C
F3 ) or a single bond; X1 is selected froma hydrogen atom a hydroxy
group and ORioi R10 is an al kyl group having 1 to 15 carbon atons,
where when X1 is a hydroxy group, theégydroxy group is at
ortho-position to 15 an am no group; and R9 may be the sane or
different, R8 is selected froman al kyl group, an al kyl ester group
and a hal ogen atom which 11 may be the sanme or different; r is a
positive nunber of 0 to 2; and RO is selected froma hydrogen atom

an al kyl 10eQUM, cafod KybnEStRE-OLAUR @Bt had %gﬁpdla;mnmp%l jcast
5Anong these, particularly preferred are those represented by

f ol | ow nenkosiB)sasustl be&ecemaqoﬂge draeg a&idom&er@rwhgh rRONhiNabt @ncaxfbdx\g@
or nore. [0033] O(Rd '24c, CL_/11C 11 CH3 7 () N\NTT-0 0,

\ \ C...grbupr dt Yeast one YN-RiE|ImGHz bE, a hydroxy group; 7 is rEpresented

by -Re-Si(Rg) {R7)-0-Si{Rs) (R7) ~Rs~ where R; to Ry are an organic group.

5 Apolyamide resincontaining a structure represented by general

formula (1) is, for example, prepared by reacting a compound selected

from an diamine containing X or bis{amincphenol}, 2,4-diamincphencl

and the like with a compound selected from a tetracarboxylic anhydride

containing Y, trimellitic anhydride, a dicarboxylic acid or a

10  dicarboxylic dichloride, a dicarboxylic acid derivative, a

hydroxycarboxylic acid, a hydroxydicarboxylic acid derivative and the

like. FPor a dicarboxylic acid, an activated ester type dicarboxylic

acid derivative which is preliminary reacted with, for example,

l-hydroxy-1,2, 3-benzotriazolemaybeusedfor improvingareactionyield.

15 Apolyamide resin containing a structure represented by general

formula (1) may be a homopolymer containing oniy a polybenzoxazole or

polyimide structure, or alternatively a polybenzoxazole/polyimide

copolymer.
[0028]

20 In a polyamide resin contalining a structure represented by
general formula (1), -0-R; as a substituent on X and -0-Ry and -CO0-Rs

as a substituent on Y are groups protected by R; which is an organic
group having 1 to 15 carbon atoms for adjusting selubility in an agueous
alkalisolutionof a hydroxyl groupanda carboxyl group, and if necessary,
25 a hydroxy group and a carboxyl group can be protected. Examples of Rs
include formyl, methyl, ethyl, propyl, isopropyl, tertiary-butyl,

tertiary-butoxycarbonvl, phenyl, benzyl, tetrahydrofuranyl,



, --,- C OOH CF3pr, ,F3 -xF,i(c-, 1 1\/ CF3 12 I n
these fornmulas, Xi is selected froma hydrogen atom a hydroxy group
and -0OR10; R10 is an al kyl group having 1 to 15 carbon atons, where
when X1 is a hydroxy group, the hydroyxy group is at ortho-position to
an amno group; R8 is selected froman al kyl group, an al kyl ester
group 5 and a halogen atom and r is an integer of 0 to 2. [0034]
Furthernmore Y in general formula (1) may be represented by, for
exanple, the follow ng fornulas: [0035]

tetrahydropyranyl and the like.

[0029]
By heating, this polyamide resin is cyclodehydrated to give
aheat-resistant resin inthe formof apolyimide resin, apolybenzoxazole
b resin or a copolymer of these,
X in general formula (1) may be represented by, for example,
the following formulas:

(0030}

10 [0031]
wherein A is ~CHs-, -C{CH3),-, -0O-, =S-, -S0,-, -CO-, -NHCO-,
=C(CF3).~ orasinglebond; X; is selected from a hydrogen atom, a hydroxy
group and ORypi Ryp 1s an alkyl group having 1 to 15 carbon atoms, where
when ¥; is a hydroxy group, the hydroxy group is at ortho-position to
15 an amino group; Rs and Rg may be the same or different, Ry is selected

from an alkyl group, an alkyl ester group and a halogen atom, which



J\VP-- -2/ (.1) 10 [0036] wherein Ais -CH2-, -C(CH2)2-, -0-, -S-,
-502-, -CO, -NHCO, -C(CF2)2- or a single bond; Rl11 is

sel ected froman al kyl group, an al kyl ester group and a hal ogen
atom which nay be the sane or different; 15 and r is a positive

nunber of 0 to 2. The conpounds represented by the above
formulas has a plurality of dangling bonds, of which any dangling
bond is linked to a main chain. [0037] 13 Cd I, OH CH3 1- I | I 1

- (C112)3- si -0 -
may be the same or different; r ls a positive number of 0 to 2; and

Ry is selected from a hydrogen atom, an alkyl group, an alkyl ester group
and a halogen atom.

[0032]

5 Among these, particularly preferred are those represented by

the following formulas. These may be used alone or in combination of

Lwo or more.

[0033]
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H -H- 1C I2)i - (1:H hiI; O 13 04 C. :11: G-L. . C |, CH
- (A 1)3- S -0 -Sli -iCHz), -- (2.HA¢c Sii. -0 -Sii - (CH.:', - I
0.H C 1-1, CHCH e -0 - -( CH3CH,
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In these formulas, X; is selected froma hydrogen atom, a hydroxy
group and ~ORjp; Rip 15 an alkyl group having 1 to 15 carbon atoms, where
when ¥; is a hydroxy group, the hydroxy greup is at ortho-position to
an amino group; R8 is selected from an alkyl group, an alkyl ester group

5 and a halogen atom; and r is an integer of 0 to 2.
[0C34)

Furthermore Y in general formula (1) may be represented by,

for example, the following formulas:
[0035]
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[0038]

wherein A is -CHz-, -C(CHj3),-, -0-, -S—, -S50s;-, -CO-, -NHCO-,
-C(CF3)2- or a single bond; Ry1 15 selected from an alkyl group, an alkyl
ester group and a halogen atom, which may be the same or different;

15 and r is a positive number of C to 2.
The compounds represented by the above formulas has a plurality
of dangling bonds, of which any dangling bond is linked to a main chain.

[(0037]



CH, CH, -
[ 0038]

0 - CH OH, CH,

conbi nation of 5 two or nor

Anong t hese,
represented by the follow ng formulas.

CH (CH:dr- Il C I. C e.Cr--

particularly preferred are those

These may be used al one or
e. [0039]
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Among these,
the following formulas.
5 two or more.
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particularly preferred are those represented by

These may be used alone or in combination of

CH, CH,
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14 When R12 is selected froman al kyl, an al kyl ester
group and a hal ogen atom which may be the sane or different; and r
Is a positive 5 nunber of O to 2. [00411 15 CI,CH 113 (C112)3,rt
-0 -9i- (GATA - AI13 CAC143 1l Si40 Si CH3CH3
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[0040]
When Ri; is selected from an alkyl, an alkyl ester group and

a halogen atom, which may be the same or different; and r is a positive

5 number of 0 to 2.

(0041}



[ 0042] Here, b as a nolar percentage of a repeating unit
containing Z and Y in general formula (1) may be zero. 5[ 0043]

In the present invention, it is desirable to cap a termnal in the

| i ght of inproving the storage stabiIFBy. For cappi ng, a derivative
i ncluding an aliphatic group or a cyclic conmpound group having at

| east one al kenyl or al kynyl group can be introduced at the term nal
10 of a polyam de represented by general formula (1) as an acid

derivative or am ne derivative. [0044] 16 Specifically, for
exanpl e, a conpound selec#gﬁ fron1 |anine having a X structure or
bi s(am nophenol ), 2,4-dia kphenéL nd the like is reacted with a

conpound sel ect ed é' atetr §ar Xy|I§ ﬁnhydrlde having a Y
structure, tri met (Gtdag: (&dd oxylic acid or 5 a

di carboxylic dichloride, qgf'carbo ﬁilc acid derivative, a

hydr oxydi car boxyl i c aci d, dr oxythicar boxyl i c acid derivative and
the like to synthesize a pol yam de resin containing a structure
represented by general rqﬂéa (1)...and then the term nal am no group
contained in the p mi de S|nlqglpreferably capped as an ami de,
using 10 an acid |de or an abld ef-rm atlve contai ni ng an
aliphatic or c f e ap—east one an al kenyl or
al kynyl group. [00 this term nal - cappi ng
functional group include Qﬁg§e re@ﬂgsented by the follow ng fornmul as:
15(0046) 17 0 HG 1]C

L

CH, CH,
(CH,),~— Sli —0— 5{@-— (CH,),

c|:.113 CH;

CH,  CH,

41"()“%1

{ZF‘I I CIIL

[0042)
Here, b as a molar percentage of a repeating unit containing
Z and Y in general formula (1) may be zero.
5 (0043)
In the present invention, it is desirable to cap a terminal
in the light of improving the storage stability. For capping, a
derivative including an aliphatic groupor a cyclic compound group having
at least one alkenyl or alkynyl group can be introduced at the terminal
10 of a polyamide represented by general formula (1) as an acid derivative
or amine derivative.

(0044]



113C. - H(:\ C-OHCAL OO HH=HC- C=- H21," H 1ol I'1H

H3C C2 =-

[004 7 ]
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Specifically, for example, a compound selected from a diamine
having a X structure or bis(aminophenol), 2,4-diaminophenol and the
like is reacted with a compound selected froma tetracarbexylic anhydride
having a Y structure, trimellitic anhydride, & dicarboxylic acid or
a dicarboxylic dichloride, a dicarboxylic acid derivative, a
hydroxydicarboxylic acid, a hydroxydicarboxylic acid derivative and
the like to synthesize a polyamide resin containing a structure
represented by general formula (1), and then the terminal amino group
contained in the polyamide resin is preferably capped as an amide, using
an acid anhydride or an acid derivative containing an aliphaticor cyclic
compound group having at least one an alkenyl or alkynyl group.
[0045]

Examples of this terminal-capping functional group include
those represented by the following formulas:

[(004¢]
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0))-C 110 - C 0O (0098] Anong these, particularly
preferred are those represented by the follow ng fornulas. These can
be used al one or in conbination of 5 two or nore. Wthout being
limted to the above nethod, a termnagl, acid contained in the

pol yam de resin nay be capped as an amide, using an am ne derivative
containing an aliphatic or cyclic conpound group having at |east one
al kenyl or al kynyl group. (0099] [0050] (B) a di azoqui none
conpound, used in the present invention is a conpound having a

1, 2- benzoqui none di azi de or 1, 2-naphthoqui none 5 di azide structure,
which is known¥romU. S. Patent No. 2,772,975, No. 2, 797, 213 andNo.
3, 669, 658. Exarr j-nclyte t heconpeuno z esentied by the foll ow ng
formul as. [00511 21 [ 0053]
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(0048]

Among these, particularly preferred are those represented by
the following formulas. These can be used alone or in combination of
5 two ormore. Without being limited to the above method, a terminal acid
contained in the polyamide resin may be capped as an amide, using an
amine derivative containing analiphaticorcyclic compound group having

at least one alkenyl or alkynyl group.

(0049]



In these fornulas, Qis selected froma hydrogen atom and fornmula (2)
or formula (3). In these conpounds, at |east one Qis represented by
formula (2) or formula (3). 5[0054] Anong t hese,
particularly preferred is an ester of phenol conpound wth
I,2-naohthoguinone-2-diazide-5-su|fon%§ acid or

1, 2- napht ogui none- 2-di azi de- 4-sul fonic acid. Specific exanples are
those represented by the followi ng fornulas. These may be used al one
10 or in conbination of two or nore. [0055] CH. 1 O(((X) CH ,t- CCH

0Q Q0Q M/y0 Q@ QA ), T QQ CL13 t3 [0056]
[l |
— 0

C A
Hﬁ// ”f/L '——% =11
11C HO—(°

\ﬁ*— OH ﬁ — OH &

O 0

[0050]

{B) a diazcoguinone compcund, used in the present invention is
a compound having a 1,2-benzoguinone diazide or 1,2-naphthoquinone
5  diazide structure, which is known from U. §. Patent No.2,772,975, No.
2,797,213 andNo. 3,669,658, Examplesinclude the compounds represented
by the following formulas.

[0051]
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[0053]
Inthese formulas, Qis selected froma hydrogen atomand fermula
(2) or formula {3). In these compounds, at least one { is represented

by formula (2) or formula (3).

5 [0054]

Among these, particularly preferred is an ester of a phenol
compound  with 1, 2-naphthoquinone-2-diazide~5-sulfonic acid or
1, 2~naphtoguinone-Z-diazide-4~sulfonic acid. Specific examples are
those represented by the fellowing formulas. These may be used alone

10  or in combination of two or more.
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[ 0060] 5[ 0061] In these formulas, Qis selected froma
hydr ogen atom and fornula (2) or fornula (3) . In these conpounds, at
| east one Qis represented by fornula,(2) or formula (3) . 26 [0062]
The additive amount of (B) a diazoquia ne conpound used in the
present invention is preferably 1 to 50 parts by weight, nore
preferably 10 to 40 parts by weight to 100 parts by weight of resin
(A). The additive 5 amount equal to or nore than the lower limt can
i nprove patterning while the amount equal to or |ower than the upper

limt can rove sens wity. [O ] (dl) an ivated silicon
conpound ﬁ? es 0 pr i (3ﬁbention generating a
silanol group b t|m§. I pretgra conmpound having a

Si -0--C bond, no f grabl y~an~al Kg ane conpound. Anobng

al koxysi | ane conpounds,{ suitably usgﬂ is an activated silicon
conpound having a RL-Si4(0-R)3 strudture where R is an organic group
and R is an al kyl grouasﬁégause it ﬁaﬂ3nany reaction 15 sites. Such a
conpound generates a silanol group by hydrol ysis during heating. The
silanol group is preferably rated not at a pre-baking tenperature
in patternin but durin a e r|S|ng in a curing process. A

pr e- baki ng r re <. 80 Eﬁ}c [ 00641 20specific
exanpl es of an a ted sil coppo ncI ude

CH, u-l2
Q ; 0Q

H,  CH, (JH? H,

[0058]



al koxysi | aneconpoundssuchasdi phenyl di net hoxysi | ane,

di phenyl di et hoxysi | ane, di phenyl di i sopropoxysi | ane,
diphenyldiacetoxysiIane,diphenyldiphenoxysilane

tri phenyl nmet hoxysi | ane, triphenyletho&% |Iane

di phenyl vi nyl et hoxysi | ane, vinyltris() nethoxyethoxy)5|lane
vinyl triethoxysil ane, vinyl tri nmethoxysil ane,

y- (et hacryl oxypropyl )trinmet hoxysil ane, 13- (3, 27

4- epoxycyclohexyl)ethyltrlnethoxys ane,

y- egC|doxypropyI;é$ t hoxysj
y- gl yci doxypr opyl H@Idleth
N- P- (am noet hyl ) - y-lam
N-0- (am noet hyl ) -
y- am nopr opyl
y- mer capt opr o
tri ethoxy(4-(trif|lﬂbHQnethyl‘
pent af | uor ophenyl tri mét hoxysi
activated silicon conpounds

silane, 5
t hoxysi | ane,
i-popr opyl tri met hoxysi | ane,

n I)si(‘ﬂlf 10
i) i ke, andmay i ncl ude
)resented by the foll owi ng structure.
Anong t hese, preferred. met hacr yl oxypropyl ) trimethoxysil ane
and the activated sili unds having any of the follow ng
structures. These Ry be used one or 1iH13 conbi nati on of two or nore.
15[ 00651 28 00 WO '
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CH (1H(. 100H 111 11 0 CH. |
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Inthese formulas, Q is selected froma hydrogen atom and formula
{2} or formula (3). In these compounds, at least one { 1s represented

by formula (2} or formula (3).



(C21150) L Si-C 3116-N-ClI=CHCCKA | 11l HO
(.C111"0),Si-C. 016-N-C. -Cl' I -C11C0021 Il Il O [0066] The additive
anount of the activated silicon conpound is preferably 0.1 to 50
parts by weight, nore preferably 1 to, 30 parts 5 by weight to 100
parts by wei ght of an al kali-sol uble #@sin. The anount more than the
lower Iimt results in a reaction with an al um num conpl ex conpound
to generate an acid in an adequate anmount, while the amunt 29 |ess
than the upper limt results in an inproved storage stability. [0067]
The activaged silicon conpound has a characteristic that it is
inactive to the other resin conposition conponents of the present 5
invention at a reendErResalwher dFUts)\When absingoRealfphoahd ase8rihadi
tenperature, it generates a silanol group which initiates a reaction
w th an akesgmumeenpbex sgorpedas D tbIt® paisnyCenposi, tidr. pAffeesbihe
reaction, there generates a Broensted acid, which would be a catal yst
accel er aflP ng 4Oymdxitzatyiven gof tEAL Ograrak kalWeigot ablresieghn. ofTheheditive
present 10 invention. Wile the reaction of the activated silicon
conpodndafpeh: t=HEa bl WhicHuR? EDripRextiordpoand bt ngara IBrgeks g taenthg
generates, it fornms an alum numsi|icate conpound. By the coexistence
of an actPyit édCsfITEdn SEBHhoth8F atdln t B AR URPRYI 8% & cEfp SREC
aresin co sition, there is provided a systemthat an acid
generate?ea%ijé? 4 roomtenperature 15 but under heating and the acid
accelera&§§6§yclization. [ 0068]

(dl) an activeted silicon compound is a compound uses in the

10 present invention generating a silancl group by heating. It is
preferably a compound having a Si~-0-C bond, more preferably an
alkoxysilane compound. Among alkoxysilane compounds, suitably used is

an activated silicon compound having a R'-5i-{0-R)3 structure where R’

is an crganic grecup and R is an alkyl group because it has many reaction

15 sites. Such a compound generates a silanol group by hydrolysis during
heating. The silancl group is preferably generated not at a pre-baking
temperature in patterning, but during temperature rising in a curing

process. A pre-baking temperature is generally 80 °C te 130 °C.

[0064)

20 Specific examples of an activated silicon compound include
alkoxysilane compounds such as diphenyldimethoxysilane,
diphenyldiethoxysilane, diphenyldiisopropoxysilane,
diphenyldiacetoxysilane, diphenyldiphenoxysilane,
triphenylmethoxysilane, triphenylethoxysilane,

25 diphenylvinylethoxysilane, vinyltris (B-methoxyethoxy)silane,
vinyltriethoxysilans, vinyltrimethoxysilane,

v- (methacrylexypropyl) trimethoxysilane, Bp-1(3,



A positive photosensitive resin conposition of the present invention
is applied on a support, patterned (including pre-baking),

devel opedw t hanal kal i, cyclizedand the |ike tobepatternedas descri bed
20 later. Here, when an acid is pres inan initial positive

phot osensitive resin conposition, a r'équired acid during al kal

devel opnment is so inactivated that in the cyclization process,
cyclization cannot be adequately accelerated. It is, therefore,
desirable that a cyclization accel erator generates as an acid for the
25 firstqtégBxyatclde QuekiraliroRe PEOGRSSand 0069] 30 an al um num

chel ate conpl ex; for exanple, alum num ethyl acet oacet ate

di i sopr opydiatca doayprapyinrimd hoel Bylaeet oacet ate), al um num
tris(acetyl acetonate), al kyl acetoacetate al um num dii sopropyl at e,

al um nunmybi setihyk goetrgacet it lelipbhaacdtlyhacet onate or the |ike. Anong
5 these, preferred are alum numtris(acetyl acetonate) and al um num

et hyl acetdac@manecdivlsoprapyicarepry Thagethexyeansed al one or in

conbi nation of two or nore. [00701 The additive anmpunt of the

al um fun'conisréRoF P el etablloproP LG iy od Dt thary sl pewei ght, nore
preferably 0.5 to 10 parts by weight to 100 parts by weight of an
aIkali-sBTﬂﬁfﬁpfgﬁﬁﬁFq?ﬁgoﬁﬁ%ﬁﬁFenDre than the lower limt results in

nore effective.accel.erati of. cyclization while the anobunt equal to
or less Fﬂgﬁ%?ﬁeyJ%%@prﬁﬁﬁfi%ggﬁﬁf@@f%a? duci ng probl ens such as
Prect it plianaBuebng AR R ASELUALL AL, 15[ 0071] In the

n, a

present inventio conpound having two or nore oxetanyl groups

in one nplacceyis- @ rGemROMchay| MW orajeore four-menmbered cyclic
et her structures in one nolecule, which may have a cation

ri nglopepénig ipobysEidnzat k Onetheagsi Dmeasr @R ladd] bhoRay eacticenc2@vadd
a carboxylic acid, a thiol or a phenol. Exanples nmay include, but not
i mted tbictnfdrpsifid I:eptpsbnB8ediettanyb) et iaxyjmet hyd ) bénzegehese,
bi s[ 1- et hyl ( 3- oxet anyl)] nmet hyl et her,

4, 4' - bi sPUBSETRY Pr8VoXBE HMATY ARt Hivopaet hyinashphesillane and the activated
4,4'-bisgs-ethy1-3-oxetan | met hoxy) bi hengl,ethyleneglycol 25 bis

(3- et hyl 93L45%8t %W%Fﬁfi‘%/"é‘flﬁe?r%ioét Vi dReGPYiCEl stactures.  These may
pentaerngn&%glgftrakisﬁB-e%Qxl 3roxetagx$qg}g%kgether,

one or in co nation of

15 10065}



pol y[ [ 3-[ ( 3- et hyl - 3- oxet anyl ) net hoxy] propyl ] si | asesqui oxane]
derivatives, oxetanyl silicate, phenol novol ac type oxetane,

1, 3-bi s[ (3-et hyl oxet an- 3-yl ) net hoxy] benzene and the |ike. These may 5
be used al one or in conbination of tmg or nore. [0072] The
additive amobunt of the conpound conta'ﬁing oxetanyl groups is
preferably 1 part by weight or nore to 100 parts by weight of an

al kali-soluble resin. The anount of 1 parts by weight or nore can
provi de 10 adequate refl ow resi stance and chem cal resistance. [0073]
(D a catalyst for acceleyating the ging-opening reaction of the

oxet anyl groups of conPOUhd (C wusedlin the present invention is
added for accel erating”a‘teaction of fa®@onpound cont ai ni ng an

oxet anyl 15 group, incl udi oni aI ts, hal ogenated organic

conmpounds ;.gub pone: di-azt: £ cskHf nRes conpounds and the |ike.
Speci fi c exanpl es of anlfon sal't=¥ndl lide di azoni um sal ts, ammoni um
salts, iodoniumsaltsh @ulfoniun1sa|té{”phosphoniun1sa|ts, arsoni um
salts, oxonium salts having unsubstituted or symetrically or
unsymmetrical ly substituted al kyl, 2@ al kenyl, aral kyl, aromatic and
het er ocycl i c groups. gplfic exanpl%§ ﬁ; a counter anion to such an
onium salt include conpo o

nds capabl e/ 0 rmng a counter anion with
no particul ar restrictioni<::Fr|e | e, boronic acid, arsenic acid,
n

phosphori ¢Ccatod, sanHi: | .tb 0 NeC et Hs OCgaisboxyl i ¢ aci ds or
their halogenatedderi_ft'V“ Arfal d 25 organi ¢ conpound may be

any hal ogenated deriv Qe t hereof , hal ogenat ed

i 1
HO—C C-OH
N /
g5H;333$~cgg;$—%-4(:j>—?J<§ij>~?4§«cgg—81(0tgﬂeg
O o) G

(H,0) s $1-CH M- G CHCHEOOH

1 Q

ﬂﬁh
Uhnﬁﬁ;SrCJk—§‘ﬁ?%IFcHCODH
H ¢

«mngsrcgg—¥—ﬁ—cw<ﬂcmw[
IIo
[0066)

The additive amount of the activated silicon compound is

preferably 0.1 to 50 parts by weight, more preferably 1 to 30 parts

5 by weight to 100 parts by weight of an alkali-scluble resin. The amount
more than the lower limit results in a reaction with an aluminum complex

compound to generate an acid in an adequate amount, while the amocunt



or gani ¢ conpounds i ncl ude hal ogenat ed conmpounds of an organic
conpound with no particular restrictions, and various known conpounds
may be 32 used; specific exanples include various conpounds such as
hal ogen- cont ai ni ng oxadi azol e conpoung§, hal ogen-cont ai ni ng tri azi ne
conpound hal ogen-cont ai ni ng acet ophenone conpounds,

hal ogen- cont ai ni ng benzophenone conpounds, hal ogen-containing 5 sulf
oxi de conpounds, hal ogen-contai ni ng sul fone conpounds,

hal ogen- cont ai ni ng t hi azol e conpounds, hal ogen-cont ai ni ng oxazol e
conpounds esbat Rgemnheons@i MiLAgi £ a2t € GOAROUNESY-NadREeR=COMRI1INE Y
2- pyroneconpounds, hal ogen-cont ai ni ngal i phati chydr ocar bonconpounds,
hal ogen- doAtal ni ng aromati ¢ hydrocarbon conpounds, other 10

hal ogen- cont ai ni ng heterocyclic conpounds, sulfenyl halide conpounds
or the like. Furtiercésxanpiesidbica katpgemahes corchanic:sodspounthatrayt
i ncl udetris(pentafl uorophenyl ) borane, pent af | uor ophenyl bor oni caci d,
tris(2, 3-@i br&stiopeopy| Hephbihataln CerseH t3-08] Breenelt € Mot bprissypeht
phosphat €, chl or ot etrabronpet hane, hexachl orobenzene, 15

hexabronoh8fzetfd Réxabt UifoEFEPTITHEE artd theRebrvrbBi piriR) at a certain

trib henyl al | yl et her,, tetrachl orobi sphenol -A . . .
tet r abr ONGBPSPHGHST - A 5 STE1 OnBet HYFOMHGTF (et T abP bRt SpRerIetic

bi s(chl Orwg?h%l ganr%r eélc{rrgﬁgl(Oc,ro%g{)grpcpggoclh_epi‘esin composition. After the

tris(2, 3- rronopr opy socyanur

2, 2- bi s(4<Hyd{ AXY+BePs %EQEP%hgrﬁgoERE@&PQ@id, which would be a catalyst
2, 2- bi s(4- hydr oxyet hoxy- 3, 5- di bronophenyl ) pr opane,

di chl or odicebesmyd diigch}aariegt hener benzenghexachboriideresin of the present
pent achl or ophenol , 2, 4, 6-tri chl or ophenyl-4-nitrophenyl et her,
2, 4- dilchliovephieny. 1- 84: et hoxyedit vt odpheryketderd s25 con compound with
2, 4-di chl or ophenoxyaceticacid, 4,5, 6, 7-tetrachl oropht hal i de,
1, 1- bi s( 4hetdlorophe aginyerhemgound forms a Broensted acid generates, it forms
1, 1- bi s(4-chl orophenyl)-2, 2, 2-trichl or oet hanol ,
an aluminum silicate compound. By the coexistence of an activated
silicon coempound and an aluminum complex compound in & resin composition,
there is provideda systemthat anacidgenerates not at a room temperature
15 but under heating and the acid accelerates cyclization.
[0068]

A positive photosensitive resin composition of the present
invention is applied on a support, patterned (including pre-baking},
developedwithanalkali, cyclizedandtheliketobepatternedasdescribed

20 later. Here, when an acld 1is present in an initial positive
photosensitive resin ccomposition, a required acid during alkali
development 1is so inactivated that in the cyclization process,
cvclization cannot be adequately accelerated. It is, therefore,
desirable that a cyclization accelerator gensrates as an acid for the

25  first time at the cyclization process.

[0069]

Inthepresent invention, (d2) analuminumcompiex ispreferably



33 ethyl -4, 4-dichl orobenzyl ate, 2,4,5,4" -tetrachl orodi phenyl sulfide,
2,4,5, 4" -tetrachl orodi phenyl sulfone and the |ike. Specific exanples
of a qui none di azi de conpound i ncl ude o-qui none azi de conpounds

i ncl udi ng sul fonates of a qui none diaééde derivative such as 5

1, 2- benzoqui nonedi azi de- 4- sul f oni caci dester,

1, 2- napht hoqui nonedi azi de- 4- sul f oni caci dester,

1, 2- napht hoqui nonedi azi de- 5- sul f oni caci dester,

1, 2- napht hoqui nonedi azi de- 6- sul f oni caci dest er,

2, 1- naphthoguimongdiazizde- domlikkonicackagsteer a1k num ethylacetoacetate
2, 1- napht hoqui nonedi azi de- 5- sul f oni caci dest er,

2, 1- naphtdiaqupmgnediazi dewbusihfroni ct aci (@ thgl fferoaudfanriic aci & washet
of t heot her qui ni nedi azi dederi vati ve,

1, 2- benzdgushatedilazedmatesul fadhytacitdehbortieadealuminum diisopropylate,
1, 2- napht hoqui nonedi azi de- 4- sul f oni caci dchl ori de, 15

1, 2- naphtshoainwohess dwildeesoansthbaineaes eiloesdmate or the like. Among

1, 2- napht hoqui nonedi azi de- 6- sul f oni caci dchl ori de, _
2, 1- napht'hi6§8i nBRetAEZAdErE- SHMPORIT akf iddRFBFY geetonate) and aluminum

2,1- ht h i di azi de-5-sul fonj caci d¢hl ori de, ,
L e e g €1 B Bl PO aac | dPERT R clieorfleracPd 5

ChlOridecﬁkwiﬁfﬁ%%hgf’tdg'thﬁoéike' Furthernore, an acid generated by
conbi ning a silicon conpound With an al umi num chel ate conpl ex can be

al so sui tgphy;used. These active conpounds acting as a catalyst may
be used al one or in conbination of two or nore. [0074] 25An activated

silicon conpoundrignda@it BleUhdUin €0TRE X LGORROWBEL TEY 186 sekest 8do 1
from those descri bed above.
10 to 20 parts by weight, more preferably 0.5 to 10 parts by weight to
100 parts by weight of an alkali-soluble resin. The amount more than
the lower limit results in more effective acceleration of cyclization
while the amount egual tcor less than the upper limit results in reducing
problems such as precipitation during cryopreservation.
15 (0071}

In the present invention, (C) a compound having two or more
coxetanyl groups in one molecule is a compcund having two or more
four-membered cyclic ether structures in one molecule, which may have
a cation ring-opening polymerization reaction or an addition reaction

2 with a carboxylic acid, a thiocl or a phenol. Examples may include, but
not limited to, 1,4-bis{[{3-ethyl-3-oxetanyl)methoxy]methyl}benzene,
bis[l-ethyl {3-oxetanyl)imethyl ether,
4,4'-bis{{3-ethyl-3-oxetanyl)methoxymethyllbiphenyl,
4,4'-bis{3~ethyl-3-oxetanylmethoxy)biphenyl, ethyleneglycol

25  bis(3-ethyl-3-oxetanylmethyl)} ether, diethyleneglycol
bis (3-ethyl-3-oxetanylimethyl} ether, bis(3-ethyl-3-oxetanylmethyl)

diphenoate, trimethylolpropane tris(3~ethyl-3-oxetanylmethyl) ether,



[0075] 34 A positive photosensitive resin conmposition in
the present invention may contain, if necessary, additives such as a
| evel i ng agent, a silane coupling agent and the |ike. [0076] 5In the
present invention, these conponents di ssolved in a solvent to
prepare a varni sh, which is used. Exafmples of the solvent include

N- net hyl - 2- pyrrol i done, y-butyrolactone, N, N-dinethyl acetam de,

di net hyl sul f oxi de, di et hyl enegl ycol dinethyl ether, diethyleneglycol
di et hyl ether, diethyleneglycol dibutyl ether, 10 propyl enegl ycol

”DnOWEth%én@%é%%&hrf@dMW3py|e@éﬁﬂdﬁ%@kiﬂé%%??lfbéxe%éﬂfimeth y1 eth
propyl enegl ycol nononet hyl et heracetate, fmethyl lactate hyI Iactate

butyl | agbay g,3-Teshydind ~3=butddnenegiretl ) @eRlal 8ilasesquioxane)
3, 3-but yl enegl ycol - 3- nononet hyl et her, net hyl pyruvat e, ethyl pyruvate,

met hyl - 3daethaxyps opi @rateyor $hechike, prehch neywdlecusedoal anerofie,i n
15 conbination of two or nore. [0077] A positive

phot osendi 3+ivie [Mésé i dorposnti-on ) nattdxe | peresert andiveatliide . melhese may
contain, if necessary, additives such as a |eveling agent, a silane
couplﬁnngQéﬁﬂiah@PQhé?Ppkéom@®@ﬁl@méﬁpﬁ@@6ﬁtmpnventlon t hese
conmponents are dissolved in a solvent to prepare a varnish, which is
used. ExéH%F@s of the solvent include N nethyl-2-pyrrolidone,

y-but yrol act one, i,met h Iace di et hyl sul f oxi de,
o ety e yCol T A ﬁwe € ey §8%Walaxl@9rﬁﬁete%aroups

d hyl I
d:Sﬁo%ngg ycoﬁg%gno tﬁt$$efﬁ§§t pr@%& gﬁgé _ﬂRﬁ%gﬁégﬁtFeEEegn
acetate, aﬁ&ﬂﬂsoh%ﬁ@E@s irft thﬁe Bﬁ&&rﬁtcﬁf 1 Mt)élb))b%q.tgﬂE & fiRkhxh p:l:ov de

3-butyl enegl ycol acetate, 35 1, 3-butyleneglycol-3-nononet hyl ether,

Met hyib pyasyiate, rethwl reyisvale anBtdhekianBlRoxypiapi onate or the
| i ke, which nay be used alone or in conbination of two or nore.

[ 0078] 5IpcaAiet hod for using a positivephotosensitive resin
conposition of the present invention, first the conposition is
applied to a suifPabt ecasappor tfosuetradsrat gid toorringfepeniagceeartiion of
substrate an al um num substrate and the |ike, The application anount

is an anBG%tOX@GéﬂY]t WéPUPBrO%C@@Pﬁ%dthUéFdee‘%té‘é PEEFIhal nYayfépn 1s
thlcknessdgqyg to 30 pmaft
or acceleratmg a reactlon of a compound containing an oxetanyl

15 group, including onium salts, halogenated organic compounds, quinone
diazide compounds, sulfone compounds and the like. Specific examples
of anoniumsalt include diazoniumsalts, ammonium salts, iodoniumsalts,
sulfoniumsalts, phosphoniumsalts, arsoniumsalts, oxoniumsaltshaving
unsubstituted or symmetrically or unsymmetrically substituted alkyl,

20  alkenyl, aralkyl, arcmatic and heterocyclic groups. Specific examples
of a counter anion to such an onium salt include compounds capable of
forming a counter anicn with no particular restrictions; for example,
beronic acid, arsenic acid, phosphoric acid, antimonic acid, sulfonic
acids, carboxylicacidsortheirhalogenatedderivatives. Ahalogenated

25  organic compound may be any halogenated derivative thereof, halogenated
organic compounds include halogenated compounds of an organic compound

with no particular restrictions, and various known compounds may be



10 curing. A layer with a thickness less than the lower limt maybe
dif f icult in perform ng enough function as a protective surface
| ayer for a sem conductor chip, while a layer with a thickness nore
than the upper limt beconmes difficult to give a fine processing
pattern and takes nuch tinme for the pfécessing, |leading to a reduced
t hroughput. Exanpl es 15 of application nmethod can include
spi n-coating using a spinner, spraying using a spray coater,
i mrersion, printing , roll coating or the Iike. Next, the layer is
pr ebaked 60 30 Ct ry.th ing layer and then is
irradiatgggaﬁthggﬁéﬁggaleggﬁ%mﬁh g“%%@%%e%“%%% %rn?gﬁ%ﬁwgfessgfhthgﬁ
chem cal i ed | a o : Q.
Gt rav; of ST o e Ee Pratiang et e T R a b PERg i
vavel engt-h@fuk00 to 500 HanRged QRARLi Next . theeiddRdbated pabipdiSds,
removed by dissolving in a déeveloper toforma relief pattern.
Exanpl es naf ogdre-cdavel opey | BehigRenagheousorRBosisyt i oSl c@knaBontaining
i norgani c al kali such as sodi um hydr oxi de, potassi um hydroxi de,
sodi um canbboatde, sadinpousld, i cahelowoadcomaretiagi | | dtfenand asm@ninds, a
primary am ne such. as ethylam ne and n-propylamne ; a secondary 36
am ne sudhlagerdicenhyiamanettdndode - poprapybanhatogean-tenté aryncanisegole
such as triethylam ne and net hyl di et hyl am ne; an al cohol am ne such as
di met hyl PRGN Felogid—£Ph et ans| Wit Rel e FORRREITEIEN did/ CAFTDR? RIrA 1SANY
such as tetranmet hyl anmoni hydr oxi de and _. .
t et r aet hyl BHTH 4roRi Eglo MRt HEE 89 44 HRi SEBIHIPFARRCTHCIRP MF E h
a mater-%ghgqgg{%% QQi£h50|V§ﬂ£E§ESh as gqx%l qpol inckﬁp%pg nethgnol
and et hanol “&HE R ST Faet ant i W 2appr opff At S 4R8Nt . CEVEMBIE of tHHEST
devel gp - &QHS% d X i.n

® ”%Q%&@UE%%Q?%%%@E’_ Le8c %m{)ﬁg{qse, é\ﬁpﬂeg%g@%]]%e Qompounds

paddl i ng, 1 mrersion ultrasonication or I'ke. 1

Then, therrehd afikpat t@imnkerdRepbys develpnebhat s bLESEh ArpbRSLmay
agent for use is distilled water. Subsequently, it is heated for
form ng adncoxdzioties (pengagnd/rophaty lijrodens | penthad 1 gb mepr@nk L bat orpatdeedn
with excell ent heat resistance. 15[0081) In terns of a
devel opnmént s hechanbsamafrapil s Posipheve phiot 63ensiibrae 1ieshhoropropyl)
conposition, an unexposed area becones insoluble in an aqueous al kal
sol uti onPEREPR % di azoquilRBRRtLERPHUIEIPRBYent i ng disgehierorergena,

benzoxazol e resin and a polyimde 20 resjn.

oI noeuel g S palyberzorazol e, Lesi  png boLyi M de 20 el
S0l Ut on SeEPURGIEL Sl ghande g, 2200d,bole SOTROU B,
0L ST LA RED.L O, RSt B B TR, 3 A LA
posi tivepphotioganskhiye resin conposition gindNecPr&SEMNYrobisphenol-a,
tris (2, 3-dibromopropyl) isocyanurate,
20 2,2-bis{d-hydroxy-3,5-dibromophenyl)propane,
2,2-bis (4-hydroxyethoxy-3, 5-dibromcphenyl)propane,
dichlorodiphenyltrichloroethane, benzenehexachloride,
pentachlorophenol, 2,4,6-trichlorophenyl-4-nitrophenyl ether,
2,4-dichlorophenyl-3'-methoxy~4'-nitrophenyl ether,
25 2,4-dichlorophenoxyacetic acid, 4,5,6,7-tetrachlorophthalide,
1,1-bis (4-chlorophenyl)ethancl,

1,1-bis (d-chlorophenyl)-2,2,2-trichloroethanci,



37 but al so useful as an interlayer insulating layer in a

mul tilayered circuit board or a cover coat in a flexible copper-clad
plate, a solder resist layer or a liquid-crystal oriented | ayer, an
interlayer insulating layer in a devigg in a display and the Iike.

5[ 0083] A positive photosensitive resin conposition of the
present invention can be used for sem conductor device applications;
for exanple, it can be used as an insulating |ayer such as a
passivation |layer by formng a | ayer of the above positive

phot osensithiyvel rlesliioh bombesiylare, 1X,dn5ad 'sericconductol pledityd, sulfide,
protective layer by formng a |layer of the above positive

phot osengi ti Ve 'rést radoimpesiphay lotld opaseidvaie bikd.ayépedidripetkaonlas
semn conductor elenent, and an inter|ayer insulating |ayer by form ng
a | ayer &f AHE"SDBHE PG TTPEUPRSE SERVROTeRT igecofposids bt lodios
over a circuit formed_on a sem conductor chip. 15&%%84

I n
addi tion Séﬁgl?)%"i‘tteisve Bhot 0€ensfEHREEr esiTh? EdtfposicEir ol &cCor dishgt o the

present i.nvention ¢ be used for .display applicati.ons; for exanple,
it ca% bel’ésg(g Zé’sraluéﬁg?enagﬁzz??njg ﬁualg%rrlpcsuch as an 1fter | ayer eaker,

i nsul atin 2Lg%§ﬁhgagﬂ“}551agiégﬁ@ggpggﬁkayer such as ,a flatten%gtEL

| ayer 20 for a TFT ‘device and a flattened |ayer for a color filter, a
proj ecti anztgipramodvindiegakiauidsgrysial di splay prisa cathode geptum
for an organic EL elenent. Its application nethod involves, according
t o appl i aatieapHrbbgl heorgeiite omsiuctsal geviicce, form ngid ester,
apatt ernedpositivephotosensitive resin conposition |ayer on or over a
subst r at €. wrtdprahdigpt@pedebendmts 261 8emdca col or fiddier by the ester,
above-nmenti oned nethod. For display applications, particularly an

i nt erlPayé&r Irpapiithcpninenedpzéfe D Bhafesed | ayer, asdquire hi gh ester,
transpar%ncy, and introduction of a Eost-exposure 38_process before

curing a4 ayBiPIBRORTROGGIPE T Ve POt bRERsTE1YESFESI AULoMpEsPELORScaR
aIIOM/fonforninﬁgg highl¥h££anspare9£d&§sin I@gerkgnd thua thet.
conposi tion of the& present Thventi on ¥ racti €af f*F urt hefSttVattve.
pr ef er ablye,_ g@@gwf : 1, | iental Exanple Al Synt I f
a polyanﬁdg ?ZS|n Eﬁﬁgh‘gggéﬁégﬁgggggﬁarable f%gg equippedgﬁﬁ%ﬁdg'

t her mometieb, ndbh @oshihda: a2idBtLLakodRput port ;and a dry nigrgogen,
gas inlet tube were placed a m xture of dicarboxylic acid derivatives

(0. 016 mul, p-pi@pacediidhaceaet davp-4ulBorgcof di pheayld chloride,
ether-4,4'-di carboxylic acid (0.016 nol) with 4.32 g of
1- hydr oxyi~ 2 2q13viheneotaricaz ek edg-h-G82ferolc) and 7. 38ig of chloride,

hexaf | uor o- 2, 2- bi s( 3- am no- 4- hydr ox Eg?nyl)propane_éo.ozo mol ), to 15

whi ch 57 20 1lgnaghtiepeitledaapideof sy ifgas added aEddbe di ssofivedide,

Then, the m xture was reacted at 75.C for 12 hougsigsing an oil bath.
C

Then, to 4 he" RV GAR IS daatdr 81l {01 chloride,
5- nor bornene-2,3-di carboxylic anhydride (0.Q08 ngl).dissolved.in 7.
T B aT Re =4 P TReCh BT g montt e e &Y 7 60 247

of N-nethylfﬁ- yrr an eres ng m

addi téﬂon%lhlg:gicﬂeogf%:htaocgth(\e%péxe'fEEQQike. Furthermore, an acid generated by
combining a silicon compound with an aluminum chelate complex can be
alsc suitably used. These active compounds acting as a catalyst may
be used alone or in combination of two or more.
[0074]
25 An activated silicon compound and an aluminum complex compound
may be selected from those described above.

{0075]



20 the reaction. After filtration of the reaction m xture, the
reaction mxture was poured into a solution of water/nethanol = 3/1
(volun)E?. ratio) , and the precipitate was collected by filtration,

t hor oughly washed with water and dried. in vacuo to provide a desired
pol yam de resin (A-1). [0086] 39 41 [0087] In this figure, nis
an integer of 1 or nore. [0088] 5 Preparation of a resin conposition
In 20 g of y-butyrolactone were dissolved 10 g of the polyam de resin
(A-1) synthesized, 2 g of a photosensitive diazoquinone (B-1) having

the structure iljystdiated ;Pr%t%‘é’ean@in Obs AN A b¥?~t§f‘o‘iil Shl 'tﬁé”bresent

conmpound having the structure of below formula (dl-1) ana 0.1 of an

10 al um nurgoM £ Baviag, tifenadetyat wr sd@ﬂ‘tlhz@lsQ,Wcﬁtarsrwh@ve(lci%gla)g,en@nd
the m xture was flltrated by a 0.2 pmfluororesin filter to give a

posi ti ve apbotasersupl ey rgeht Lepasi tien. [0089] B-1 C 13il Try |
[7_7, i vn-Li T [Olso,
[0076]

5 In the present invention, these compeonents are dissolved in
a sclvent to prepare a varnish, which is used. Examples of the solvent
include N-methyl-2-pyrrolidone, y-butyrolactone,
N, N-dimethylacetamide, dimethylsulfcxide, diethyleneglycol dimethyl
ether, diethyleneglycol diethyl ether, diethyleneglycol dibutyl ether,

10 propyleneglycol monomethyl ether, dipropyleneglycol monomethyl ether,
propyleneglycolmonomethyl etheracetate, methyl lactate, ethyl lactate,
butyl lactate, methyl-1, 3-butyleneglycol acetate,
1, 3~butyleneglycol~-3-monomethyl ether, methyl pyruvate, ethyl pyruvate,
methyl-3-methoxyproplonate or the like, which may be used alone or in

16 combinaticon of two or more.

(0077]

A positive photosensitive resin composition in the present
invention may contain, if necessary, additives such as a leveling agent,
a silane coupling agent and the like.

20 In the present inventicn, these compcnents are dissolved in
a2 solvent to prepare a varnish, which is used. Examples of the solvent
include N-methyl-2-pyrrolidone, v-butyrolactone,
N, N-dimethylacetamide, dimethylsulfoxide, diethyleneglycol dimethyl
ether, diethyleneglycol diethyl ether, diethylenegiycol dibutyl ether,

25 propyleneglycol monomethyl ether, dipropyleneglycoel menomethyl ether,
propyleneglycol monomethyl etheracetate, methyl lactate, ethyl lactate,

butyl lactate, methyl-1,3-butyleneglycel acetate,



i- ,,r, cH- C- CH ). ,. O 0OQ1 15[0090] 40 (4) and 25 %is a
hydrogen atom [0091] ClIl -0-0-03146 Si(OCl-13)3 di1-1. [0092] O 42-1
5 [0093] Eval uation of devel opnent properties Using a spin coater,
on a 8 inch silicon wafer was appli ed3§1

1, 3-butyleneglycecl-3-monomethyl ether, methyl pyruvate, ethyl pyruvate,
methyl-3-methoxypropicnate or the like, which may be used alcone or in
combination of two or more.

[0078)]

b Inamethod forusingapositivephotosensitive resincomposition
of the present invention, first the composition is applied to a suitable
suppeort suchasasiliconwafer, aceramic substrate analuminumsubstrate
and the like. The application amount is an amount such that for a
semiconductor device, a final layer thickness becomes 0.1 to 30 uymafter

10 curing. Alayerwithathicknesslessthanthelower limitmaybedifficult
in performing enough function as a protective surface layer for a
semiconductor chip, while a layer with a thickness more than the upper
limit becomes difficult to give a fine processing pattern and takes
much time for the processing, leading to a reduced throughput. FEzamples

15 of applicationmethod can include spin-coating using a spinner, spraying
using a spray cocater, ilmmersion, printing ,roll coating or the like.
Next, the layer is prebaked at 60 to 130 °C to dry the coating layer
and then is irradiatedwith chemical rays inadesiredpattern. Examples
of the chemical rays which can be used include X-ray, electron beam,

20 ultraviolet ray, visible light and the like, preferably rays with a
wavelength of 200 to 500 nm.

[(C079]
Next, the irradiatedpart isremovedbydissolving inadeveloper
to form a relief pattern. Examples of the developer inciude aqueous

25 solutions of an inorganic alkali such as sodium hydroxide, potassium
hydroxide, sodium carbonate, sodium silicate, sodium metasilicate and

ammonia; aprimaryaminesuchasethylamine andn-propylamine; a secondary



posi tive photosensitive resin conposition, which Was then dried at
120 10 Cfor 4 mn on a hot plate to give a coating layer with a

t hi ckness of about 10 pm The resulting coating |ayer was exposed
under stepw se increase of an exposure anount from 100 mJ/cnR2 to 10
ml/ cn? through a mask fronfToppan Printding Co. , Ltd. (Test Chart
No.1, in which a remaining pattern and a renoving pattern with a
width of 0.88 to 50 pm were drawn) 15

usi ngi - | i nest epper NSR- 4425i f r omNi konCor porati on. Then, the exposed

area was . f ermvl?(g"l Q%/ ﬂe%ﬁﬁlé’rﬁlln%ni%;!ﬂll eﬂ a%giigamd.evél Og\ﬁ/g‘%ﬁo rr}rlegl’]rl[’é.lr% %rgih%)

such thaf @13 ay hinni m dur n
aqueous sl HH% QhmiGt r ARt AW HRATDN RydL oxide,) and LA
Wi th pure water yormSO sec. seérvat |H§;ryao¥ the a?tern %ndl cat&%t hat

at an expofdinglefdarTRKHNE: o360 HLEHPamitRe Q%ﬁ@éﬁné’@fsamonlwn salt
satisfactorily opened with no scuns. [0094] Eval uation of a

cycl i zat k@dh £t & rERe + WAl BimcdbhiahDeth:diAe he tev s dmadyilanmeli gemel-oprant
properties 5 was cured at 150 ¢ 30 mn + 250 C 60 mn under a

ni t r ofenaad mhspheneswsi gl at icineaatideden thr o meKey-esolllvel sK)rSysi €361 Gant,
Ltd. (CLH 21CDH). This curing tenperature is |ower than a

convent i ewdl asygri eafoleyicEnzatdiony refperataneevfarB20a@ 60sai factant in
Therefore, evaluation of a cyclization rate under these conditions
al | ows fBPPIREEARHR ATPY oy c FreMRiont shafase pant Aok b rerpersndretad

Then, the fer was_ imersed in a 2 % agueous. sol ution of
hydr of | uB¥i cCAGEPL r ERBIE T e PR g&}@ﬁrﬁ%?nuﬁﬁéa%?%céfihow&he

for determ ning a cyclization rate. Separatel y, curing was conducted
at 150 }be mn + 320 C/ 60 mn and the sane procedure was conduct ed,
15 tqg obt{gfbgb a cured layer. A cyclization rate was calculated by the
fol |l ow ng procedure using an infrared spectroneter (FT-1R), and was

as high as 80 %rhen, the relief pattern formed by development is rinsed. A
rinse agent for use is distilled water. Subsequently, it is heated for
forming an oxazole ring and/or an imide ring te give a final pattern
with excellent heat resistance.

15 [0081)

In terms of a development mechanism of this positive
photosensitive resin composition, an unexpeosed area becomes insocluble
in an aqueous alkali solution due to a diazoquinone compound preventing
dissolution of a resin such as a polybenzoxazele resin and a polyimide

20 resin. On the other hand, an exposed area becomes soluble in an agueous
alkali sclution because of chemical change of a diazoguinone compound.
By removing the exposed area by dissclution utilizing a solubility
difference between the exposed and the unexposed areas, a coating layer
pattern only in the unexposed area can be formed.
25  {0082)
A positive photosensitive resin composition of the present

invention is not only useful in applications for the semiconductor,



[ 0095] Determ nation of a cyclization rate 20A cyclization rate was
calculated fromthe foll owi ng equation using an FT-1R (Parkin El ner
Paragon 1000) as an apparatus. Cyclization rate (% =
((B/A)/ (D C))x100 A: a peak length dug to all aromatic rings at 1490
cmn 250 C curing 25B: a peak |length due to cyclization at 1051 cmin
250 C curing C a peak length due to all aromatic rings at 1490 cm1
in 320 Ccuring 42 D. a peak length due to cyclization at 1051 cmin
320 C curing [0096) Eval uation of corrosion properties The obtained

posi ti vepphoL psenskli Ve d asi ﬂw‘é&ﬂf@?éktirﬁ%l%ﬁn@ 1apeki gd aoﬁu§t§lajyle§@<ﬁl
wafer (TEG 3) with a conb-shaped alum numcircuit, and dried on"a hot

pl ate at cl2euG beardlomancoxmeoa@uhlmglmw@amﬁgﬁ&eaw@p@@g@,r bhedder
above at 150 ¢/ 30 mn + 250 C/ 60 mn. Subsequently, the obtained

waf er wasetleat egeibyr al pressores cookerenuad éaydhearcondirf iepas 1iodulk25ndC,
a relative humdity of 100 %and 2.3 atm and observation 10 of an

al um numiekeeuin abgenitalinograpirieyniet odeopykd.ndi cat ed no corrosion
in the alum numcircuit. [0097) Experinental Exanple A2 Synthesis of
a pol yanil§88¢ksin

A positive photosensitive resin composition of the present
invention canbeused for semiconductordeviceapplications; for example,
it can be used as an insulating layer such as a passivaticn layer by
forming a layer of the above positive photosensitive resin composition

10 on a semiconductor chip, a protective layer by forming a layer of the
above positive photosensitive resin compositicn on a passivation layer
formed on a semiconductor element, and an interlayer insulating layer
by forming a layer of the above positive photosensitive resin composition
on or over a circult formed on a semiconductor chip.

15 [0084]

In addition a positive photosensitive resin composition
according to the present invention can be used for display applications;
for example, it can be used as an insulating layer such as an interlayer
insulating layer for a TF'T, a flattened layer such as a flattened layer

20 for a TET device and a flattened layer for a color filter, a projection
for an MVA type l1iquid crystal display or a cathode septum for an organic
EL element. Its application method involves, according to application
for the semiconductordevice, formingapatternedpositivephotosensitive
resin composition layer on or over a substrate with a display element

25 and a color filter by the above-mentioned method. For display

applications, particularlyan interlayer insulating layerora flattenad

layer, require high transparency, and introduction of a post-exposure



151 n a four-necked separable flask equi pped with a'thernoneter, a
stirrer, a material input port and a dry nitrogen gas inlet tube were
pl aced 6.82 g of 4, 4r-oxydi phthalic anhydride (0.022 nol), 3.26 g of
2- met hyl - 2- propanol (0.044 nol) and 10.9 g of pyridine (0.138 nol),
to which and 150 g of N-nethyl-2-pyrroBi done was added to be

di ssolved. 20 Into the reaction solution was added dropw se 5.95 g of
1- hydroxy-1, 2, 3-benzotriazole (0.044 nol) with 30 g of

N- net hyl - 2- pyrrol i done, and then added dropw se 22.7 g of

di cycl oh |.carbodiim de(.0.11 | ) wi of N-net hyl - 2- pyrrolidone, .
and the %%é%%%%%ﬁggr?é%€%38 %?ﬂgﬁ%n?%gﬁégr%?%%éVSVE?%Vge ?lgﬁgﬁfeﬁbn
25 this ¢ [ 4 0 L 3 i i I
dori vati Vo (Bt oo ot or oy na oA by Fanohiha TP att, rany e fefthe

et her - 4, 4} diGRr boydd:6achdw tREMILREN: 43ivention is practically further
1- hydroxy-1, 2, 3-benzotri azol e( 0. 088nvl ) and44. 7gof

hexaf | UOE@e Pe ZxlieS( 3- am no- 4- hydr oxyphenyl ) propane (0.122 nol) wth
70 g of N-nethyl-2-pyrrolidone, and the m xture was stirred at room
t enpebat gKkBMFIR? hours. Subsequently, the m xture was reacted at 75C
5 for 12 hours using an oil bath. Then, to the m xture was
added 3. 9408>bf 5-norbornene -2, 3-di carboxylic anhydride (0.024 nol)

di ssol ved in 20 of N-nethyl -2-pyrrolidone, and the m xture was
stirred ﬁﬁEE%HﬁEEEédQEﬁEQEhébrS to conplete the reaction. The
subseguentngroqedure maz congupted 10 as described in Experimental
Exanpl e A¥S . xture was filtrated and then
pou e, 111 2 SOLL R0 20 HeL PLLIELIRN0 7, S XL Wyl 1 el
1oL S0 LS SEP (S PR LA 9 oA ohyarii sk
placed a mixture of dicarboxylic acid derivatives (0.016 mol) prepared
by reacting 4.13 g of diphenyl ether-4,4°’-dicarboxylic acid {0.016 mol)
with 4.32 g of l-hydroxy-1,2,3-benzotriazole {(0.032 mol) and 7.33 g
of hexafluoro-2, 2-bis (3-amino-4-hydroxyphenyijpropane {0.020mecl), to
15 which 57.0 g of N-methyl-Z2-pyrrolidone was added to be dissolved. Then,
the mixture was reacted at 75 °C for 12 hours using an o¢il bath. Then,
to the mixture was added 1.31 g of S5-norbornene-Z, 3-dicarboxylic
anhydride {0.008 mol) dissolved in 7 g of N-methyl-2-pyrrolidone, and
the resulting mixture was stirred for additional 12 hours for completing
20 the reaction. After filtration of the reaction mixture, the reaction
mixture was pcoured intoasclutionof water/methanol = 3/1 (volume ratio},
and the precipitate was collected by filtration, thoroughly washed with

water and dried in vacuo to provide a desired polyamide resin (A-1).

[0086]



C?7-..2:""OFI ;D Cr: oo to-cp-oolv- ccz --1111-0 v46:1 IR 1 -4:77sON
1.1001 A-2 In this formula, n and mare an integer of 1 or nore.

[ 0099] Preparation of a resin conposition 20ln 20 g of
y-butyrol act one were di ssolved 10 g of,,t he synthesi zed 44 pol yam de
resin (A-2), 1.5 g of a photosensitive“di azoqui none (B-2) having the
structure illustrated below, 1.5 g of an activated silicon conpound
havi ng the structure of below fornula (di1-2)
(triethoxy(4-(trifluoronethyl)phenyl)silane) and 0.5 g of an al um num
5 conpl ex having the s ucture of beIOM/fornuIa (d2129 (alunlnu

et hyl ace etate xt 5atJo by
B olicilsilan ool
conp03|t|on Thl@P fjpeisi tion was al so -..\-.t srrib'd

in Experlnent@WWExanple . 10[ 0100]

A-l
[C087]
In this figure, n is an integer of 1 or more.
[0088]

b Preparation of a resin composition

In 20 g of y-butyrolactone were dissclved 10 g of the polyamide

resin (A~1) synthesized, 2 g of a photosensitive diazoguinone (B-1)
having the structure illustrated below, 0.8 g of an activated silicon
compound having the structure of below formula {(dl-1) and 0.1 g of an

10 aluminum complex having the structure of below formula {d2-1), and the
mixture was filtrated by a 0.2 um fluororesin filter to give a positive

photosensitive resin composition.

[0089]
B-1 ;
o
)\ ( oA
o Moo, ot
Q(_, AQ L-\:,F’.;’[‘w.:t:}f [43
©
r
CH,—C—{CH,
PN
0
00,
15 [0080]

Inthese formulas, 75% of Ql, Q2 and Q3 is represented by formula



In these formulas, 87.5 %of Q, Q@ and B is represented by formul a
(4) and 12.5 %is a hydrogen atom [0101] dl-2 [0102] OC2H5

(H3C) 2HCO, ip 0-13c),Fico bV d2-2 [0103] 5 Experinental Exanple A3
A positive resin conposition was prep%ﬁfd as described in
Experinmental Exanple Al w thout an al um num conpl ex conpound (d2-1).
This resin conposition was eval uated as described in Experinental
Exanple Al. The evaluation results are shown in Table 1. 10[0104]
Experi nmental Exanple A4 A positive resin conposition was
prepared (3s Qﬁpggi@gﬂ;gnh$gg§kgngg&aj Exanple Al w thout an activated
silicon conmpound (d1-1). This resin conposition was eval uated as
descri bedotm Experi nental Exanple 15 Al. The evaluation results are
shown in Table 1. [0105] 46

Ll

A

|
CH,==C —{IT —0O—C,H Si(OCH,),
0

dl-1

[0092]

,
e

(]

[0093]

Evaluation of development properties

Using a spin coater, on a 8 inch silicon wafer was applied a

pesitive photosensitive resin composition, which was then dried at 120

10 °C for 4 min on a hot plate to give a coating layer with a thickness
of about 10 ym. The resulting coating layer was exposed under stepwise
increase of an exposure amount from 100 mJ/cm® to 10 mJ/cm? through a
mask {rom Toppan Printing Co., Ltd. (Test Chart No.1l, inwhich a remaining
pattern and a removing pattern with a width of 0.88 tc 50 um were drawn)

5 usingi-linestepperNSR~4425i fromNikonCorporation. Then, the exposed
area was removed by dissolution while adjusting a development time such
that a layer thinning was 1.5 pm during development in a 2.38 % aqueous
solution of tetramethylammonium hydroxide, and then rinsed with pure

water for30sec. Observationof thepatternindicatedthatat anexposure



Experinmental Exanple A5 A positive resin conposition was
prepared as described in Experinental Exanple A, substituting 0.1 g
of p-toluenesul fonic acid for an al um nuntonpl ex conpound (d2-1)

wi thout a silicon conpound (d1-1) . 5 This resin conposition was
eval uated as described in Experinenta?lExanple Al . The eval uation
results are shown in Table 1. [0106] Experinental Exanple A6 A
positive resin conposition was prepared as described in 10
Experinmental ExanpleAl, without a silicon conpound (dl1-1) and an

al umi num.comp! ex35ERPAURd tﬁ@%-a%}_@ﬂmslssgtq%ifgfg&%aﬁgﬁk@a w\ﬁ'? ne scums.

eval uated as described in Experinental Exanp

e eval uation

results apggghown in Table 1. [0107] 15 Table 1 Cont ent
Properties (A) Al kah- soluble resin (g) (13)D azoqui none conpound
(9) (0 Aegtbhvatig@nsofiLaiyclization rate

5

10

15

The wafer obtained in the evaluation of development properties
was cured at 150 °C/30 min + 250 °C/60 min under a nitrogen atmosphere
using a clean oven from Koyo Thermo Systems Co., Ltd. (CLH-21CDH). This
curing temperature is lower than a conventional typical cyclization
temperature of 320 °C/60 min. Therefore, evaluation of a cyclization
rate under these conditions allows for determining cyclization status
at a low temperature.

Then, the wafer was immersed in a 2 % agqueous solution of
hydrofluecric acid to remove the cured layer from the silicon wafer for
determining a cyclization rate. Separately, curing was conducted at
150 °C/30 min + 320 °C/60 min and the same procedure was conducted,
to obtain & cured layer. A cyclization rate was calculated by the
followihg procedure using an infrared spectrometer (FT-IR), and was
as high as 80 %,

[0095]

Determination of a cyclizaticon rate

A cyclization rate was calculated from the following equation
using an FT-IR (Parkin Elmer Paragon 1000} as an apparatus.

Cyclization rate (%) = (({B/A)/(D/C)}x100

A: a peak length due to all aromatic rings at 1490 cm™® in 250 °C
curing

B: a peak length due to cyclization at 1051 cm™® in 250 °C curing

C: a peak length due to all aromatic rings at 1490 cm™ in 320 °C

curing



conmpound (g) (D) Al um num conplex (g) Sensitivit y (mtcnR)
Cyrlization rate (63 Corrosion properties Experinmental Exanple A
Aquo 31 (2.0) di1-1(0 8) d2-1(0.1) 350 80 None

10

15

42

D: a peak length due to cyclization at 1051 cm™

in 320 °C curing
[0096]

Evaluation of corrosion properties

The cbtained positive photosensitive resin composition was
applied on a silicon wafer (TEG-3) with a comb-shaped aluminum circuit,
and dried on a hot plate at 120 °C for d min. Then, curing was conducted
as described above at 150 °C/30 min + 250 °C/60 min. Subseqguently, the
obtained wafer was treated by a pressure cooker under the conditions
of 125 °C, a relative humidity of 100 % and 2.3 atm, and observation
of an aluminum circuit by metallographic microscopy indicated no
corrosion in the aluminum circuit.

[0097]

Experimental Example AZ

Synthesis of a polyamide resin

In a four-necked separable flask equipped with a thermometer,
a stirrer, a material input port and a dry nitrogen gas inlet tube were
placed 6.82 g of 4,4"-oxydiphthalic anhydride {0.(22 mol), 3.26 g of
2-methyl-Z-propancl (0.044 mol) and 10.9 g of pyridine (0.138 mol),
to which and 150 g of N-methyl-2-pyrroclidone was added to be dissolved.
Into the reaction solution was added dropwise 5.%8% g of
1-hydroxy-1, 2, 3-benzotriazole (0.044 mol} with 30 g of
N-methyl-2-pyrrolidone, and then added dropwise 22.7 g of
dicyclohexylcarbodiimide (0.110mol) with50gof N-methyl-2-pyrrolidene,
and the mixture was reacted at room temperature overnight. Then, to
thisreactionsolutionwereadded43.34gofadicarboxylicacidderivative
{active  ester) prepared by reacting 1 mol of diphenyl

~

ether~4,4'-dicarboxylic acid with 2 mol of



A-2(10) 3-2(1.5) d1-2(0 5) d2-2(0.5) 570 84 None A3 A-1(10) 3-1(2.0)
dl -1 a .0) 340 63 None A4 Al(10)

43

l-hydroxy-1,2, 3-benzotriazole {0.088 mol} and 44,7 g of

hexafluoro-2,2-bis{3-amino~d~-hydroxyphenyl)propane (0.122 mol) with

70 g of W-methyl-Z-pyrrolidone, and the mixture was stirred at room

temperature for 2 hours. Subsequently, the mixture was reactedat 75 °C
5 for 12 hours using an oil bkath.

Then, to the mixture was added 3.94 g of 5-norbornene
-2,3-dicarboxrylic anhydride (0.024 mol} dissclved in 20 g of
N-methyl-Z2-pyrrolidone, and the mixture was stirred for additional 12
hours to complete the reaction. The subsequent procedure was conducted

10  asdescribed in Experimental Example Al, except that the reactionmixture
was filtrated and then poured into a solution of water/methancl = 3/1
(volume ratio), andaprecipitatewascollectedby filtration, thoroughly
washed with water, re-precipitated and purified to give a desired
polyamide resin (A-2}.

15 [00898}

IH;53,0— T,

1 L‘{j’““"jir\) wL——é e wfa_L for %
—+0-0- ol

A-2

In this formula, n and m are an integer cof 1 or more.
[0099]

Preparation of a resin composition

20 Tn 20 g of y~butyrolactone were dissclved 10 g of the synthesized



13-1(2.0) d21(0 1) 350 58 None AS A-I(1U 13-1(2.0) p-T3*1(0 1)
360 86 observed A6 A-1(10) 84(2.0)

10

15

44

polyamide resin (A-2), 1.5 g of a photosensitive diazoguinone (B-2)
having the structure illustrated belew, 1.5 g of an activated silicon
compound having the  structure of below formula (d1-2)
(triethoxy{4-(trifluoromethyl)phenyl)silane) and 0.5 g of an aluminum
complex having the structure of below formula (d2-2) {aluminum ethyl
acetoacetate diisopropylate}, and the mixture was filtrated by a 0.2
umflucroresinfilter togive apositive photeosensitive resin composition.

This resin composition was also evaluated as described in Experimental

Example Al.
(01001
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In these formulas, 87.5 % of Q1, Q2 and Q3 is represented by

formula (4} and 12.5 % is a hydrogen atom.

[(0101]



350 64 None '113.Talunnami c acid [0108] Experinental Exanple A7 One
of application exanples of a positive photosensitive resin 20
conposition of the present invention to a sem conductor device wl|
be described for application to a senlgonductor devi ce having a bunp
47 with the drawing. FIG 1 is an enlarged cross sectional view of a
pad in a sem conductor device of the present invention having a bunp.
As shown in FIG 1, over a silicon substrate 1 having a sem conductor
chip and an interconnection on its surface are forned an Al pad 2 for
5 input/output, on which is formed a passivation |ayer 3 having a via
hole. On the surfalgli; applied a positive photosensitive conposition
of the present invg which is then dried to forma positive

phot osensi Gk berSedACJHyRr) 4. Furthernore, a metal (for
exanple, Cr, Ti or\% ke) layer 5 is forned such that it is
connected 10 to the-A—pad 2, and the netal |layer 5 etches the

peri phery of a solder bunp 9 to insulate between the pads. Over the
insul ated pad, a barrier netal 8 and a solder bunp 9 are forned. In
this figure, 6 is a&LLpgzrconnection (for exanple, A, Cu or the
like) and 7 is an i ing layer. 15The sem conductor device thus
obtained is manufactured in a high yield and exhi bits higher
reliabilﬁby02ﬁ0109] Experi mental Exanple A8

OCH.
(H,C),HCO fO —<
Al p
!

(H,O),HCO" -/

d2-2

[0103]

5 Experimental Example A3

A positive resin composition was prepared as described in
Experimental Example Al without an aluminum complex compound (dZ-1).
Thisresincompositionwasevaluatedasdescribed in Experimental Example
Al. The evaluaticn results are shown in Table 1.

10 [0104)

Experimental Example A4

A positive resin composition was prepared as described in
Experimental Example Al without an activated silicon compound (d1-1).
Thisresincompositionwasevaluatedasdescribed in Experimental Example

15 Al. The evaluation results are shown in Table 1.

(C103]



After form ngan | TA ayer on agl ass substrat ebyvapordeposition,
| TO | ayer was divided in a stripe formby ordinary photolithography

using a photoresist.
phot osensi tive resin conposition prep?é
to forma resin |ayerwi tha thickness o

exposed at an exposure strength of 25 nWcnR for
gl ass mask, 25 using a collimted exposure machi ne (light source:
hi gh- pressure nercury-vapor

| anp) .

Then,

On the | ayer was applied the positive
ed in Experinental
about 2 pm Then,

20 the

Exanpl e Al
it was
10 sec through a

a

by i mersing the resin |ayer

in an 2. 38p&viaguealsEsablti o of tetranet hyl ammoni um hydroxi de for 20

sec for

48 devel opnent,

the areas other than the edge of the ITO on

each stripe wer & exposed; =wdnt bempap/ign onasaproegssed sucdeschabed hien
resin | ayer was formed on the edge of the ITO | ayer and the area
wher e t héxpaOreayer Rradbbedd  rapsvetutifgen; ! vhel whobbuaresuhidmiyenrcidas
post - exposed at an 5 exposure stren th of 25 mNcnR for 40 sec u5|ng

t he coIIﬁﬁﬁ?@él%&ﬁ6§ﬁ¥%®hﬁéﬁ@ﬁ§n@§é
at 230 C for

7 AES T IREF L BT %S

glucgtllx 19@

by he
dryin

| ayer,
N, N -

3 it

reduced pressyre 1
hol e i njection Iayer and

1

bIS

hour

‘?38@%?%‘?%@
Pa or

&t A

| 238

car

%Cr]?el@\%%l
azolaggg

dlpheny?FN N1-mtoluyl-4,4'-diamno-1,1" -bi phenyl as a

usi

a hot air

Th tHd ek geddi eon epiePauReridéulled
circul atjon
POEXRBDU T LiABRYE a

thhancyanlne as a

hol e transport

Iun1nescgg&eﬁﬁﬁﬁ&a@m&gﬁﬂg(ﬁgqU|nollnolate) al um num as an el ectron
on the surface was forned

i nj ecti on Tayer,

I n sequence.

Fur t her nor e,

15 by vapor depasigdsanied addimi RumpdAesn asad SRR ehecddedebedhich
was divided as a stripe orthogonal
or di Adr y Ephotiolent hbgrapuile Alsiwighaiiphet bresistpoldd édl-dn yHnagntaieninum

obt ai ned substrate in vacuo,

to the above I TO | ayer stripe by

an sealing glass plate was attached to

it by usFREPE EEBRYURHNEZVE: t oThire J@een aceNRIfidyon THes dieplayechess

heat ed at 80

applylng

| i ght enlss+qﬁ_oﬁ the display.
exanple is randf actured in a hi gh yield and exhi bits higher
rellablllby 725[0111] Experi nent al

conposi t

Exanpl e
structur
structur
conpound
0.1 g of
bel ow fo
0.2 pmf
conposi t

IOI’]

20 for 200 hours and then sequentially activated by

33%1%889@ %%@ﬁ“%lt kaPdetrlodesh® PEsHAAY "RAVSET 5T akedr y

The devi ce according to this

Exanpl e Bl

Preparation of a resin

In 20 g of y-butyrolactone were dissolved
10 gief ﬁQ@l@quanlde resin (A-1) synthesized in Experinenta

) do ot osensitive di azoquinone (B-1) having the above
e, 30 of an oxetanyl cogtalnlng conpound haV|nngh@b
e represented-by o5 FoF mil-a—C-1)—0- ofra-siticon
havi ng|t hedEfuct 3?1 Epdny eSeitEY ﬁ&”ﬁé’-‘l" S’T”%?’ 'mjfyém(m “c]p‘jf}f';‘ ahd
an al um nuen chel gt@ haV|ngw@M®ﬂst&Ucture MG@mes@ﬂted %
mH-a—{-d2 1\ -apnd-ithen—the g)g! ution-was fitltrated fh_r_rllr]h a
@Q §’F"’t\£} K |a‘llﬁ1°f5r t 3188t ai n"A°Basi tPYE phot Bsensi i ve Pese
A2 A-200) B-2(1.8) d12(0.8) d2-20.5 o 84 None
A3 A100 B-1(2.0) d1-1(1.9 340 83 Nene
Ad AQ10) B-1(2.0 d2-101) B0 58 None
45 A-1(10) BzZ.0 TS 01) 360 g6 Observed
AB 41010 B1(2.0 30 64 None |
"o Tolugnesulfonic acid
[0108]

Experimental Example A7

20

One of application examples of a positive photosensitive resin

composition of the present invention to a semiconductor device will

be described for application to a semiconductor device having a bump



10[ 0112] [0113] Eval uation of devel opnent properties The obtained
positive photosensitive resin conposition was 15 evaluated for its
devel opnent properties as described above. Qbservation of the pattern
i ndi cated that at an exposure anount %f? 350 ml/cnR2, the pattern was
satisfactorily opened with no scuns. Eval uation of reflow resistance
The above patterned wafer was heated for curing in a clean oven 20 at
150 ¢ 30 mn and 250 ¢ 60 m n under a nitrogen atnosphere. Then, to
this wafer was applied a flux BF-30 from Tanura Kaken Corporation
using a spkpnele drdanhgt hermondistd anern0br&Q0 cFeH 30c8£60a11000, bR 3Q4
sec. The waferwas passed tw ce through a refl ow oven under the
condi ti ons afsebdBotadn20@ &i28 sechépresheatinnght Bo1d h250n&=60u§eC. As
After washing 50 with xylene for 10 min, the wafer was rinsed with
i sopr opylshatedholIGant, dvped shficen FuErmoveny Lthw ihbux sembserivat borhby
a netal oscope indicated a satisfactory |ayer surface with no cracks
or fol ds2'f0#14}"BEEeaRaati®h Bf ERefliEdACe aspsfapped an Al padTRefor
above pat,terg}ad waf er was cured in a clean oven at 150 ¢ 30 mn + 250
C/ 60 i n ‘ORABICHENC r Sy igh oS piEned aressLtaie-ofut ¢ nal BRY Wt 2 via
i mrersed._in STRI PPER-106 from_Tokyo Chka.%(o o Co., Ltd, at room .
{enper at (P51 of "SI AUTEE" NBRbS 1as er b X 4583 b v P gbigh
of the present invention, which is then dried to form a positive
photosensitive resin (buffer coat layer) 4. TFurthermore, a metal (for
example, Cr, Tl or the like) layer 5 is formed such that it is connected
10 to the Al pad 2, and the metal layer 5 etches the periphery of a solder
bump 9 to insulate between the pads. Over the insulated pad, a barrier
metal 8 and a solder bump 9 are formed. In this figure, 6 is an
interconnection (for example, Al, Cuor the like) and 7 1s an insulating
layer.
15 The semiconductor device thus obtained is manufactured in a
high yield and exhibits higher reliability.
(010%]

Experimental Example A8

After forminganITOlayeronaglasssubstratebyvapordeposition,

20  the ITO layer was divided in a stripe form by ordinary photolithography
using a photoresist. On the layer was applied the positive
photosensitive resin composition prepared in Experimental Example Al

to forma resin layer with a thickness of about 2 ym. Then, it was expcsed

at an exposure strength of 25 mW/cm® for 10 sec through a glass mask,

25 using a collimated exposure machine (light source: a high-pressure
mercury-vapor lamp). Then, by immersing the resin layer in an 2.38 %

aqueous solution of tetramethylammonium hydroxide for 20 sec for



10 al cohol at roomtenperature and then dried . Qbservation by a
met al oscope indicated a surface with no cracks, folds or peelings.

Determ nation of a cyclization rate A cyclization rate was
cal cul ated as described in Experinentgh Exanple Al. 15[0115]
Experimental Exanple 62 Synthesis of a polyam de resin In

a four-necked separable flask equi pped with a thernoneter, a stirrer,
a material input port and a dry nitrogen gas inlet tube were 20

pl aced 17.06 g of 4, 4'-oxydi phthalic anhydride (0.055 nol), 8.15 g of
2- et hyl 2vpiopanel, (e kl0asoitheancthalOrBe gt pFrandi neo ( 238 k) pe
to which was then added 150 g of N-nethyl-2-pyrrolidone to be

di ssol vedergexrhecd et Lon lsgkutiaonrnwas s seltledcidridpwi e 1dsOh gapdr was
1- hydroxy-1, 2, 3-benzotriazole (0.110 nol) with 30 g of 25

N- et hyl -f2rpgd el Laersiocand threATaddedr dshihs eaE2 phgrofthe ITO layer
di cycl ohexyl carbodiimde (0. 110 nol) wth 50

gof N met RFF- 2255y F P8 done N ehd L Eh ¢ PRL X tHEP &N wed oF ¥Rt BASBITSHPE8AT at an
tenperature overnjght. Th o bl this reaction solutjon re added
7§ o RO P hOBC aaP AR S8t 1R Fo RS CEL s By <
reacting 1 | of diph | ether-4,41-di carboxylicacidw th2nal o

hyar ongeeihie Usel BUERY oot aasis § it o gy aesitta ST for
hexaf | uorongy, 2-hi $63- 1 NQ: Az hy dfexy PhenyL) PLORANG ( Ond 2A.APhd, Wi th
70 g of N-nethyl-2-pyrrolidone, and the m xture was stirred at room

t enper at upe1fpr2 hours. Subsequently, the m xture was reacted at 75C
for 12 hours using an oil bath. [0116] 10Then, to the m xture was
added 3.94 g of & hlotdbenmenete2e3edbpar-@opki cedamyer & ded(@:d024: sa0kd
di ssolved in 20 g of N-nmethyl-2-pyrrolidone, and the m xture was
stirridd fodr Ladl theopal LeER , hernrsrt phid@Aptetsinehas reaot pomieTheon layer
subsequent procedure was conducted as described in Experinental
Exanpl e AMd dXEsPrethdt ehedaeast i26n i Xaidr et 3 sRAS L ilatypat edn@ndghen
t hen poured,intq@p ol ution OL w@ter t hanol_ = 3/1 (volune ratio) |,
and a pr &ePprTREWasY oI TeEPed by« fi THPELSH: - X' hBFBUYMHY washed with
Wl el T GURTSELAYAL 8% AUPLLLS {12l 01080 A RALRPALPYY BT SR LESh N

injection layer, in sequence. Furthermore, on the surface was formed
15 by vapor deposition an aluminum layer as a second electrode, which was
divided as a stripe orthogonal to the above ITO-layer stripe by ordinary
photelithography using a photoresist. After drying the obtained
substrate in vacuo, an sealing glass plate was attached to it by using
an epoxy adhesive to prepare a display. The display was heated at 80 °C
20 for 200 hours and then seguentially activated by applying a voltage
between both electredes, resulting in satisfactory light emission of
the display.
The device according to this example is manufactured in a high
yield and exhibits higher reliability.
25 {0111)

BExperimental Example Bl

Preparation of a resin composition




[0117] 1IM;C VI Cet4Hrci _irm_H [ HAS' ega "ti,-".40ry
--CAXNFo--mm ,4 / n kr." \e--y <L)7- can wor' k% 52 [0118]

In this formula, n and mare an integer of 1 or nore. Preparation of
a resin conposition and eval uati on of gevelopnent properties 5In 20
g of y-butyrol actone were dissol ved 16 g of the synthesized pol yam de
resin (A-2), 1.5 g of a photosensitive diazoquinone (B-2) having the
structure illustrated above, 3 g of an oxetanyl -contai ni ng conpound
havi ng bel ow formula (0-2), 0.8 g of a silicon conpound having the

structure of bel mwf @rsmlabfdio2hcant Dok giodRqalougicrunChelageqdd 0
having the structure of below fornula (d2-2), and them xture was
filtratedebynaral )2sypmhel uordiredipe rilindtterl xamgilay Rl A2 posiatohveosensitive
phot osensitive resin conposition.
diazoquinone (B-1) having the above structure, 3 g of an
oxetanyl-containing compound having the structure represented by below
5 formula (C-1), 0.8gofasiliconcompoundhavingthe structure represented
by below formula (dl-1) and 0.1 g of an aluminum chelate having the
structure represented by below formula (d2-1}, andlthen the solution
was filtrated through a 0.2 pum flucroresin filter, to cobtain a positive

photosensitive resin composition.

10 (01127
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(0113}

Evaluation of development properties

The obtained positive photosensitive resin composition was

15  evaluated for 1its development properties as described above.

Observation of the pattern indicated that at an exposure amount of 350
mJ/cm?, the pattern was satisfactorily opened with ne scums.

Evaluation of reflow resistance

The above patterned wafer was heated for curing in a clean oven

20 at 150 °C/30 min and 250 °C/60 min under a nitrogen atmosphere. Then,
to this wafer was applied a flux BF-30 from Tamura Kaken Corporation
wsing a spinner under the conditions of 500 rpm/30 sec +1000 rpm/30
sec. Thewaferwaspassedtwicethroughareflowovenunder theconditions

of 140 to 200 °C/120 sec (pre-heating) and 250 °C/60 sec. After washing



This resin conposition was al so eval uated in Experinental Exanple BIl.
15[0119] Ha 0 0 [0120] Experinental Exanple B3 A
positive resin conposition was prepared in Experinental 20 Exanple
81, using 0.3 g of catalyst (E-1). Thtj) resin composition was

eval uated as Experinental Exanple Bl. ?S0121] 53 S 0 OH[01221
Experinmental Exanple B4

with xylene for 10 min, the wafer was rinsed with isopropyl alcohol
and dried. After removing the flux, observation by a metaloscope
indicated a satisfactory layer surface with no cracks or folds.
[0114]

5 Evaluation of chemical resistance

The above patterned wafer was cured in a clean oven at 150 °C/30
min + 250 °C/60 min under a nitrogen atmosphere. Then, the cured wafer
was immersed in STRIPPER-106 from Tokyo Ohka Kogyo Co., Ltd. at room
temperature for 5 minutes. Next, the wafer was rinsed with isopropyl

10 alcchol at roomtemperature andthendried. Chservationbyametaloscope
indicated a surface with no cracks, folds or peelings.

Determination of a cyclization rate

A cyclization rate was calculated as described in Experimental
Example AL.
15 [0115]

Experimental Example B2

Synthesis of a polvamide resin

In a four-necked separable flask equipped with a thermometer,

a stirrer, a material input port and a dry nitrogen gas inlet tube were

20 placed 17.06 g of 4,4'-oxydiphthalic anhydride (0.055 mol), 8.15 ¢ of
Z2-methyl-Z-propanol (0.110 mol) and 10.% g of pyridine (0.138 mol},

to which was then added 150 g of N-methyl-Z-pyrrolidone to be dissolved.

To the reaction scolution was added dropwise 14.9 g of
1-hydroxy-1, 2, 3-benzotriazole (0,110 mol) with 0 g of

25 N-methyl-2-pyrrolidone, and then added dropwise 22.7 g of
dicyclohexylcarbodiimide (0.110mol) with50gof N-methyl-2-pyrrolidone,

and the mixture was reacted at room temperature overnight. Then, to



A positive resin conposition was prepared in Experinental 5 Exanple
81, using 0.3 g of catalyst (E-2). This resin conposition was

eval uated as Experinental Exanple Bl. [0123] [01241 10

Experi nmental Exanple 135 51

Aposi ti ver esi nconpassi onwaspr epar edi nExperi nent al Exanpl e 31 w t hout
t he oxetanyl -contai ni ng conpound (C-1).This resin conposition was
eval uated as Experinental Exanple Bl. [0125) 15 Experinental Exanple
36 A positive resin conposition was prepared in Experinmental 54
Exanpl e Bhiwicehoutort dvelugsiet anyd addam 2 -Nignyf eoiqrotedy ( O 33id catialayste
(d1-1) and (d2-1). This resin conposition was eval uated as
Experlneﬁﬁﬁtl%&anﬂﬁ@ﬂBl POEREEI5 Byperdcashia Ekanplé 87f  diphenyl
After formng an I TO | ayer on a gl ass substrate byvapordeposition,

the | TO I%498F~heds ~8i GHEEviACa strPpE f or m BiEor di naty wol of
h | hot he | lied th
Posi 11 ve [phBCRONLr ¢1 T BEr h Fosi &qoéﬁgp?@wg o T Exlr  meri o oF
Ex | t
Than’ 5 ¢ Tea e T S A B S R RSB R o G e
through 6)094_; [\“I}:ﬁégh P—Sj r?oﬁ%ohbpaat 8 Q'sQ?Lr(:l:él gent room
3ﬁ§ n%?cur a % iﬁ the

source: a hi pr essure y-vapor I nmer s1 ng
resin | ast@ﬁpéfh@@e%&& foaauieodsh SQhudht op ofe w&g@@&m&@s{a&@l&ms C

hydr oxi de for 20 sec for
for 12 hours using an oll bath.
[0i16]

10 Then, to the mixture was added 3.24 g of 5-norbornene
-2,3-dicarboxylic anhydride {0.024 mol) dissolved in 20 g of
N-methyl-2-pyrrolidone, and the mixture was stirred for additional 12
hours to complete the reaction. The subsequent procedurs was conducted
as described in Experimental Example Al, except that the reactionmixturs

15  was filtrated and then poured into a solution of water/methanol = 3/1
{volume ratio}, andaprecipitatewas collectedby filtration, thoroughly
washed with water, re-precipitated and purified to give a desired
polyamide resin (A'-2).

(0117}
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15 devel opnent, the areas other than the edge of the TTO on each
stripe were exposed, and the | ayer was processed such that the resin
| ayer was fornmed on the edge of the ITO |ayer and the area where the
| TO | ayer had been renoved. Then, the ole resin | ayer was
post - exposed at an exposure strength ®f 25 mWcn2 for 40 sec usi ng
the collimated exposure 20 machine used in the exposure, and then
cured by heating at 250 00 for 1 hour in the air using a hot air
circulation drying machine. [0127] Thi s substrate was
further pgpggssed as described in Experinental Exanple A4 to prepare
a display. The display was heated 25 at 80 C for 200 hours and then
sequential |y actinvahesd hymapp) H redanVald agebetarenhotheleqbrodes,
resulting in satisfactory light em ssion of the display. 55

The devi eecporatidhngst @ thisn examplsetion nanufaciiueedon o M opinglhd
and exhibits higher relirability. [0128] Table 2 Con ten t Proper
e (A Ar&adnt-iesol uble resin (g)

) In 20 g of y-butyrolactone were dissolved 10 g of the synthesized
polyamide resin (A'-2), 1.5 g of a photosensitive diazoguinone (B-2)
having the structure illustrated above, 3 g of an oxetanyl-containing
compound having below formula (C-2), 0.8 g of a silicon compound having
the structure of below formula (dl-2) and 0.3 g of an aluminum chelate

10  havingthe structureofbelow formula (d2~2), andthemixturewas filtrated
by a 0.2 um fluororesin filter to give a positive photosensitive resin
composition.

This resin composition was also evaluated in Experimental

Fxample Bl.
15 [0119]
. — —
C.Hp ,f“\\<{r_—ﬂ\ \ patte G,H;
“ 2 P
0 O
[0120]

Experimental Example B3

A positive resin composition was prepared in Experimental
20  Example Bl, using 0.3 g of catalyst (E-1). This resin composition was
evaluated as Experimental Example Bl.

[0121]



(B) Dinme- qui none conmpound (g) CO Conpound having two or nore """1
groups in one nolecule (g) (E) Acid- generating substance (gQ)
Devel opnment properties Cycliz- ation rate (50 Reflux resistance

Chem cal resistance Sensi t - ivigg (nB/ cnR)
+
Nz
O
E-1
0=§=0
CH
(0122]

Experimental Example B4

A positive resin composition was prepared in Experimental
5 Example Bl, using 0.3 g of catalyst (E-2). This resin composition was

evaluated as Experimental Example Bl.

(0123]
o fF
s\ %3 E-2
F F
[0124]

10 Experimental Example BS

Apositiveresincompassionwasprepared inExperimental Example
Bl without the oxetanyl-containing compound (C-1). This resin
composition was evaluated as Experimental Example Bl.
[0125%]

15 Experimental Example B6

A positive resin composition was prepared in Experimental



Scum

a perim enta | Exanple Al-1(10) 13-1(2.0) 0)(3.0)

d1-1(0.4512-1(0.3) 350 None 32 Unchanged Unchanged Hocl Al-2(10)
B-2(1.5) 02(3.0)

10

54

Example Bl without the oxetanyl-containing compound (C-1), catalyst
(d1-1) and (d2-1). Thisresincompositionwasevaluatedas Experimental
Example Bl.

[0128]

Experimental Example B7

AfterforminganITClayeronaglasssubstratebyvapordeposition,
the ITC layer was divided in a stripe form by ordinary photolithography
using a photoresist. On the layer was applied the positive
photosensitive resin composition prepared in Experimental Example Bl
te forma resin layer with a thickness of about 2 um. Then, it was exposed
at an exposure strength of 25 mW/cm® for 10 sec through a glass mask,
using a ccllimated exposure machine (light source: a high-pressure
mercury-vapor lamp}. Then, by immersing the resin layer in an 2.38 3%
agueous sclution of tetramethylammonium hydroxide for 20 sec for
development, the areas other than the edge of the IT0 on each stripe
were exposed, and the layer was processed such that the resin layer was
formed on the edge of the ITO layer and the area where the ITO layer
had beern removed. Then, the whole resin layer was post-exposed at an
exposure strength of 25 miW/cn’ for 40 sec using the collimated exposure
machine used in the exposure, and then cured by heating at 250 °C for
1 hour in the air using a hot air circulation drying machine.

(0127]

This substrate was further processed as described in
Experimental Example A4 to prepare a display. The display was heated
at 80 °C for 200 hours and then sequentially activated by applying a
voltagebetweenbothelectrodes, resultinginsatisfactorylight emission

of the display.



dl-2(0,8)512-2(0.3) 370 None 85 Unchanged Ilinthanged 111 CO I
N-1(10) 13-1(2.0) CG1(3.0) 3-1(0.3) 330 None 85 Unchanged Unchanged
,-1 16 -1 (10)
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The device according to this example is manufactured in a high

vield and exhibits higher reliability.

[0128]
Table 2
Content Properties |
Y {B) Diszo- C(é.;)wmj O) Acd- Development Cyeliz- | Refiow Chemical
Allali- quinone lm:ﬂg e | BENEFaling properties ation resistance resistance
soluble compound or e substance - o rate
resin (; oxecomy (@ '_S‘-f“s"" cum | fop)
) 4 ity
groupa in {mdtem?
cne molecule
Exparim- | B | A-100) | B-1(2.0) C1a.0) [ dI-1(0.8¥d2-10.3) 360 Mone 82 Unclhanged { Unchanged
ental 1
Fx
ele [ 0200 | B20S) | CU30) | AI0IVZ203 | 0 | None | 95 | Unchangsd | Unshanged
2 .
B | a100 | B1(20) C143.0) &100.3) 330 None 36 Unchanged | Unchanged
3
& A-100 B-1E.0) C-1(3.0) B20.3 350 Mone 23 Thiehanged | Unchangad
4
B | &A1100 B-12.0) d1-100 £¥d2-100.5) 340 Mone 23 Foids Dnesolution
[
el
B[ 4100 | B12O : : 3B | Nowe | 65 | Fous Tkl

ot
==




13-1(2.0) CG1(3.0) 3-2(0.8) 350 None 83 Unchanged Unchanged 1In

R-1(10)

3-1(2.0) di1-1(0.8Yr12-1(0.3) 340 None 33 Folds Dissolution
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CLAIMS

1. A positive photosensitive resin composition comprising

(A} an alkali~scluble resin,

(B} a diazogquinone compound,

(dl} an activated silicon compound, and

(d2) an aluminum complex.

2. The positive photosensitive resin composition as claimed
in Claim 1, wherein said (dl) activated silicon compound is a compound
having an alkoxysilane bond.

3. The pesitive photosensitive resin composition as claimed
inClaimlor 2, whereinsaid (A) alkali-solubleresinisaresincomprising
a polybenzoxazole structure, a polybenzoxazole precursor structure,
a polyimide structure, a polyimide precursor structure or a poclyamide
acid ester structure.

4. The positive photosensitive resin composition as claimed
in any of Claims 1 to 3, wherein said (A) alkali-soluble resin is a

regsin represented by general formula (1):

(Ry)n (R, {(Rym

) l | | _
o & ! o] o b

13
wherein X and Y are an organic group; a and b represent a molar
percentage, a + b = 100, a is 60 or more and 100 or less and b is 0
or more and 40 or less; Ry is a hydroxy group or -0-R;, which may be
the same or different; R; is a hydroxy group, a carboxyl group, -0-Rj

or -CO0-R;, which may be the same or different; m is a positive number



AL1(10) 13-1(2 0) 359 None 66 Folds Folds 56 CLAIMS 1, A positive
phot osensitive resin conposition conprising (A) an al kali-sol uble
resin, (B) a diazoquinone conpound, (dl) an activated silicon
conmpound, and (d2) an al um num conpl ex, 2. The positive
phot osensitive resin conposition as cl&ined in daim1, wherein said
(dl') activated silicon conpound is a conpound havi ng an al koxysi | ane
bond. 3. The positive photosensitive resin conposition as
claimed in Caim1l1l or 2, wherein said (A) alkali-soluble resinis a

resin conprigsing. 3 polyhenzeyazol g, SLEYCLYNE & POl ybenzoxazol &, .
pol yi m de st a“polyrm ¢

precursor structure, a . ructure, e pr ur-sor
structure; oy @sRY e Aendci thast GeSRIUGHULR: 4 hydroxy group, at least

one of R;s must be a carboxyl group and where when RS are not a carboxyl
group, at least one of Ris must be a hydroxy group; Z is represented
by ~R4~S1i(Rg) {(R7) -0-31 (Rg) (R7) -Rs~ where R; to Ry are an organic group.

5. A patterning process comprising

applying the positive photosensitive resin composition as
claimed in any of Claims 1 to 4 on a substrate to form a resin layer,

irradiating a desired area in said resin layer with an active
energy beam,

developing said resin layer after the irradiationwithanactive
energy beam and then

heating saild resin layer.

6. A semiconductor device, comprising

a semiconductor substrate,

a semiconductor chip formed on or over said semiconductor
substrate,

a protective layer or insulating layer formed over said
semiconductor chip,

wherein said protective layer or insulating layer is a layer
formed by applying, developing and heating the positive photosensitive
resin composition as claimed in any of Claims 1 tc 4.

7. A display comprising a substrate for a display device, a
flattenedlayeror insulating layer coveringthe surface of said substrate
and a display device formed over said substrate for a display device,

wherein said flattened layer or insulating layer is a layer

formed by applying, developing and heating the positive photosensitive



4. The positive photosensitive resin conmposition as clainmed in any of
Claims 1 to 3, wherein said (A alkali-soluble resinis a resin
represented by general formula (1): (R)n(R)n 1l -ekl.1- X- - C--Y
C) NH- -(1-1- C7- (llairul, 58 wherein X and Y are an
organic group; a and b represent a nolar percentage, a + b = 100, a
is 60 or nore and 100 or less and b is O or nore and 40 or less; R

is a hydroxy group or -0-R3, which may be the sane or different; R2
is a hydroxy group, a carboxyl group, -0-R3 or -COO-R3, which nay be
the sane e&sii chepesitiom ks @ ziasdtivenquaberlaibd Dftd04to 2; n is a
positive nunber of O to 4; R3 is an organic group having 1 to 15
carbon atons, whér-é& whersRiforaeaufratt ualhydrsexicauoaper deviceastrponel rof
R2s nust be a carboxyl group and where when R25 are not a carboxyl
group, at a|sEHd EoRRREIOr 49@193 MG E HOLEChitr 3y PBUPSLZAT G bpys Sptesd
by -R4-Si (R6) (R7)-0-Si (R5) (R7)-R5- where R4 to R7 are an organic

gr oup. over saidgSemy P%F?ﬁl{élﬁrdEE§§lﬁﬁﬂ%rising appl yi ng
t he positive photosensitive re5|nd$%¥p05|tjon as cl ai ned L0, any

f .
Qaims 1 to 4 on HPLUBRT AabB" {0 "FoT IR BoPRSY 1 Paytn Combost £ion bn said
| rradiati g, A degtred At eadnasalid, Lesl nokayer WLt 80-Rol Lye enet

beam el'opi ng sal ayer atter the rrrad I'on ‘h

an active energy jheam anthd hepheating sal dal@skhil a%etr Btnfin active

sem conduct or device, conprising a sem conductor substrate,

a senicongﬂgﬁﬁrhgahp formed on or over said sem conductor substrate,
a protective layer or insulating |layer fornmed over said sem conductor
chi p, whisrveilop &g sla ot odsdatliayer hayer tio¢ it nslilaat bngitayekct svea
| ayer forned by applying, devel oping and heating the positive

phot osensktéxay eginn @whpodsintion as claimed in any of Clains 1 to 4.
7. A display conprising a substrate for a display device, a flattened
| ayer or insul atifGtiagef2tbEEEiAglea e SGr fage Tk aratseibists dpgeamy

a display, device foEned over said substrate for a display device,
insulating layer,

wherein sald positive photosensitive resin compesition is the
positive photosensitive resin composition as claimed in any of Claims
1 to 4.

9. Aprocess formanufacturing adisplay comprising a substrate,
a flattened layer or insulating layer covering the surface of said
substrate and a display device formed over said substrate for a display
device, comprising

applying a positive photosensitive resin composition on said
substrate to form a resin laver,

irradiating a desired area in said resin layer with an active
energy beam,

developing saidresin laver after the irradiationwithan active
energy beam, and then

heating said resin layer to form said flattened layer or

insulating layer,



wherein said flattened |l ayer or insulating layer is a |layer formed by
appl yi ng, devel oping and heating the positive photosensitive 58
resin conposition as clained in any of Clains 1 to 4. 8.
Aprocess formanufacturing a sem conductor device conprising a

sem conductor chip and a protective |ayer or insulating |ayer forned

over said sem conductor chip, conprising applying a positive
phot osensitive resin conposition on sajgl sem conductor chip and
drying said conposition to forma resin |ayer, irradiating a

desired area in said resin |ayer with an active energy beam

devel oping said resin layer after the irradiation with an active
energy beam and then heating said resin layer to formsaid
protective |ayer yaerbnsukatigagik ayephotosensitivavhes & nospdoh tposiits viee
photosensitive resin conposition is the positive photosensitive resin
conposi t i phsias vel sioedenni aine obsQ apmpostition4s claimed in agy f Claims
process for manufacturing a display conprising a substrate, a
flattenedilaydr or insulating |ayer covering the surface of said
substrate and a di spl ay device forned over said substrate for

. ( a. .
di spl ay device, GOnpPi Bpfgive PhotosephtiNadegi HoPPietion Comprising
phot osensitive resin confo ition on said substrate to forma resin
| ayer, i Pradhatt iy a8esi % d®at®a in said resin layer with
an active energy am . : devel oping said resin |layer after the
irradiation with ﬁcg?@gxﬁh396§(ﬁ%g§$h§nd then ~ heating
said resin layer (0 formeaid.balteoetn MGl AhylB3ULA LNGd RVRLuLE,
59 wherein said positive’ photosensitive résin conposition is
the positiyg photosensitive resin conposition as clainmed in any of
Claims 1 to 4. 10. A positive photosensitive resin conposition
conprising (D)} a catalyst for accelerating the ring-opening reaction of

said oxetanyl groups of compound (C).

[l. The positive photosensitive resin composition as claimed
in Claim 10, wherein said (D) component is at least one selected from
an onium salt, a sulfone compound or the combinations of an activated
silicon compound with an aluminum complex.

12. The positive photosensitive resin composition as claimed
in Claim 10, wherein said (D) compcnent comprises an aluminum complex
and an activated silicon compound.

13 . The positive photosensitive resin composition as claimed
in any of Claims 10 to 12, wherein szaid (A} alkali-soluble resin is
a resin comprising a polybenzoxazole structure, a polybenzoxazole
precursor structure, a polyimide structure, a polyimide precursor
structure or a polyamide acid ester structure.

4. The positive photosensitive resin composition as claimed
in any of Claims 10 to 13, wherein said (A) alkali-scluble resin is

a resin represented by general formula (1):



(A) an al kali-soluble resin, (B) a diazoquinone conpound, (C) a
conpound havi ng two ornore oxetanyl groups in one nolecule, and

(D) a catalyst for accelerating the ring-opening reaction of said
oxet anyl groups of conpound (CO). 11. The positive

phot osensitive resin conposition as clained in Caim10, wherein said
(D) conponent is at |east one selected froman oniumsalt, a sulfone
conpound or the conbinations of an activated silicon conpound with an
al um num conpl ex. 12. The positive photosensitive resin
conposition as claimed in Caim 10, wherein said (D) conponent

conpri ses an dﬁu%m num ¢Bapl ex and an acti \ii%d si licon conpound.

13. The po ot osens Blmg, Lesl caomadsl ¢ as clainmed in any
of C ai ms% to 1%9 V\(ﬁerel%qsarlﬁ{d %A)ﬂ{ ali-sblyble resinis aresin
conprising a pol ybenz%xazoPe structure, “a pol‘ij’benzoxazol e precursor
structure, a polyimde structure, a polyimnmje precursor structure or
a polyam de acid ester structure. : 14. The positive

phot osensi tive reS|n conposition as claiped in any of Clainms 10 to
13, wherein said "0&FeaD EEF'PC‘ AR OF 8T IF FEOGP! r%s‘f\”ﬁ’ }? EPPETEIeY mBﬁrar
general formula (RO11( b 0000
wherein XP %%en?agﬁe an gj Eﬂ)@ &r&ﬁpgsoqaorgﬁar% F }gge?ﬁ 58%?%‘?’% ts 0
per cent ag i 0 Ss. a i

or nore aﬁar%ﬁe Qn? ck %e%é qphj%fﬁg gmﬁggg}ggpc%ng SR. Qghgln%ybbe
the sanme ey di feeasj_er&, fB%eh§ %w@%})@x@w%o@ CArhoxKky OrpURp, Q;J@
or -000-R3, which may be the same or different; mis a positive
nunber of 5@ 1@02k,NyhScia ROShE iche tRber daf rOrdre 4 1Bzl SosAN 108 GaRbE:
group having 1 to 15 carbon atons, where when Ri s are not a hydroxy
group, atokFeasd 20neiefa Wslm@tndmuea afad lhoxy:l Rgiowp @nchnwheyreupierying
R2s are not a carboxyl group, at |east one of Ris nmust be a hydroxy
group; Z iista éprestmredtdys - RIS ¢RE) KRACe02Si @RBYFRRY- REumwhek ¢ eRat
to R7 are an organic group. 15. A patterning process conprising
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any of Caims 10 t?%14 on a ﬁubstrate to forma resin
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beam by -Ry¢-Si{R¢) (R7)-0O-81 (Rg) (R7) ~Ry- where R, to Ry are an organic group.

15. A patterning process comprising

applying the positive photosensitive resin composition as
claimed in any of Claims 10 to 14 on a substrate to form a resin layer,

irradiating a desired area in said resin layer with an active
energy beam,

developing said resin layer after the irradiaticnwithanactive
enerqgy beam and then

heating said resin layer.

16. A semiconductor device, comprising

a semiconductor substrate,

a semiconductor chip formed on or over sald semiconductor
substrate,

a protective layer or insulating layer formed over said



devel oping said resin |layer after the irradiation with an active energy beam
and then heating said resin layer. 16. A sem conductor device, conprising a

sem conduct or substrate, a sem conductor chip fornmed on or over
sai d sem conductor substrate, a protective |layer or insulating |ayer forned
over said 61 sem conductor chip, 61 wherein said protective |ayer or

insulating layer is a |ayer forned by applying, devel oping and heating the
positive photosensitive resin conposition as clained in any of Clainms 10 to
14. U A display conprising a substrate for a display device, a
flattened | ayer or insulating |ayer covering the surface of said substrate
and a di spPAYCHElcEer fetied over said substrate for a display device,
wherein said flattened | ayer insulating |layer is a Iﬁyer f.ormed b¥

or
appl yi ng, devel optH CARASHEAPF A THE SprRiti Ok PRBEVSEIBILEY TR tesitpye

conpositiaon as clained.in an f d ai 10 to 14. oo 18. A process

orT anuf S8ETT P pRe g B AR LB PR e g 6, Bip 4 e Ra SRt IE v pand

a protective.layer or. insulating | ayer for over .said m conduct or chip,

cogprisin§ESln Cm@osébb?@fﬁbCga%8%f¥Pv%n%ﬁ%f§§%H¥%ﬁﬁv Or@@in conposi tion gn
i resin lLayer,

sai d sem conduct oy, c igigqgidg&ggglsaid co ositi?ﬁrto forma res

irradiating a desired area i'n“g Fedih o y%rratv%i aandzli(S:’ I've ene?egyabeam
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beam and g s esin rmsaid protective

llayer or ingul afisPPal &kice formed oveNSE &l BuS& G +ROBLL 12V PhoLOsensicti ve

resin conposition1s t he positive phot osensitive resin conposition as

claimed in any of d @i sd0qtQatfened layer or 18suPRNiRgesSydOrrRAUfAGtUring a
di splay conprising a substrate, a flattened |ayer or |nquat|ng | ayer

covering tlaemsaibhaam19fingpicd ve ubsSti@as i ek i qdirsphey; e sre-tdoeered: wxer sai d
substrate for a display
resin composition as claimed in any of Claims 10 to 14.

18. A process for manufacturing a semiconductor device
comprising a semiconductor chip and a protective layer or insulating
layer formed over said semiconductor chip, comprising

applying a positive photosensitive resin composition on said
semiconductor chip and drying said composition to form a resin layer,

irradiating a desired area in said resin layer with an active
energy beam,

developing said resin layer after the irradiationwith anactive
energy beam, and then

heating said resin layer to form said protective layer or
insulating layer,

wherein said positive photosensitive resin composition is the
positive photosensitive resin composition as claimed in any of Claims
10 to 4.

19. Aprocess formanufacturingadisplaycomprisinga substrate,

a flattened layer or insulating layer covering the surface of said

substrate and a display device formed over said substrate for a display



62 device, conprising applying a positive photosensitive
resin conposition on said substrate and drying the conposition to
forma resin |ayer, irradiating a desired area in said resin
| ayer with an active energy beam g9 devel oping said resin |ayer
after the irradiation with an active energy beam and then

heating said resin layer to formsaid flattened |ayer or insulating

| ayer, wherein said positive photosensitive resin conposition
is the positive photosensitive resin conposition as clained in any of
C ai ms 10d¢vick4, comprising

applying a positive photesensitive resin composition on said
substrate and drying the composition tc form a resin layer,

irradiating a desired area in said resin layer with an active
energy beam,

developing seid resin layer after the irradiationwithanactive
energy beam, and then

heating said resin layer to form said flattened layer or
insulating layer,

wherein said pesitive photosensitive resin composition is the
positive photosensitive resin composition as claimed in any of Claims

10 to 14,





