; def ge3e@466T@. 3 Phot osensitive resin conposition Technical field of the
i nvention The present invention relates to a photosensitive resin
conposition, further in detail to the photosensitive resin conposition
which is suitable for formation of an interlayer dielect

pl anari zation filmfor a sem conductor device , a fIat pymﬂmmmwmwwmml( FPD
) , and so on. Background art In the wde fields manuf act yrjn

sem conductor integrated circuits such as LSI or a di spl ay face of FPD
manuf acturing of a circuit substrate for a thermal head aﬂm m 'm w
photol it y techni que has so far en enpl oyed for f Hﬁm m
m'croeleggﬂ?g8 Wﬁﬁﬁﬁ%g ﬁ&SHHKF?W88§3§%&f In the photoll o%

t echni que, a positive- or negative-working photosensitive resiS “Eonp03|t|on
is used for formng a resist pattern. In the recent years, a formation
techni quer@enan dait 6 1 8Yar o 1€t {hGeRit 1Pl anari zation film which

i nsul ates between wiring circuits in a sem conductor integrated circuit or
an FPD, is bei rthe@apdesterentinneas 1oav mppateat tona ploaotosensniltyive mar ket
requi renent for a highly precise and fine technology is strong and then it
is said thesia pempasiidiamn furtheniiohded adilgihoytheplptireansdiidiwxcel | ent

in dielectric property |s an essentj al erlal in der attajln such
hi ghl y prEﬁF%B fomQﬂ%hFFHQ FO Y bFySU SE%F@aﬁgqﬂ; ftfict ed

for the Pigkasqnyidi vad@sie gsa%poggt'apnpti;%daéfﬁaém apghieagpens, and

many paten are | ar dopen or exa e Japanese Pat ent

Publ i cat i g8mk@icdrdi®fo Nog e Fdice 2%18@21%1: %éﬁp@ﬂmgiaﬁat(WD Pubdpgagé on
Lai dopen No. Hei 8-2627009. However the materials ich were developed as

bei ng suibable for these interlayer dielectric and planarization film have
| ess stability depending on time. Therefore a special care is required for
a storage circumstance of the conposition conpared with a positive-working
resist which is used for a fine processing commonly. Further when these
conposi t i BASKIFEURLI®FSr formation of an FPD dispiay face or manufacturing

of a sem conduc}or %ﬂ@cewii |sf§?gg%thg% a #ﬁékggqﬂf¥ﬁ’tyd¥ the

phOtOSGﬂSItIVG resin conposition a s ads pertor mance such as

l'ight unexgpARThdictde firPediraltidd LR Wit s WiknG LRI ahtaqiiéﬁfa?anel
Furthernore a devel opnent residue often causes a defect of hole of the

pattern, &fadecaofh®RD ngméaulfactwfingr e€ ar eitrakeht psabs tnatdifoand woul d
becone a cause of prevention of electricity conduction of netals. Because
of this, &hgrsads&esadiand sosion.cPhnisellibhogpanhit diechphguer hagosoonl y

having a excellent dielectric propert a high_heat resistance an good
stabinty%eapeﬁapnamaﬁw%f ARG G SR L PRI &5 GANGRE PiBRer oy

e SRR, ok A I L |

Japanese B@%@.&tiv"@m i o2t i Gledet1980ro38060d. bHhR tYWERseRId Veré8shn 2
composition is used for formling a resist pattern. 1In the
recent years, a formation technique of an interlayer
dielectric or a planarization £film, which insulates
between wiring circuits in a semiconductor integrated
clrcuit or an FPD, 1is being paid attention as new
applications. Particularly a market requirement for a
highly precise and fine technology is strong and then it
ls sald that a planarization film which is highly
transparent and excellent in dielectric property is an

essential material in order to attain such highly precise



conposition by which a thin film having a good insulating property,

heat -resi stance, resolution and light transm ssion property can be forned,
and whose stability depending on tinme is good even if a hardening agent is
added. In addition, heat-resistance of the filmformed by using the

phot osensitive resin conposition is further inproved. The photosensitive
resin conposition of Japanese Patent Application No. 2001-389601 is a

phot osensitive resin conposition conprising an al kali-soluble acrylic
resin, a phétbimasiechoplowy ai Many & tpdhesane beiideg grandicheghioml i c
conpound represented by the general formula % | ) described later, and if
necessar y tBenhaPBotiafe gt ki Vitay £9F b oSPRR 88 hE L omondhd&id dhRF opHiETh

resi due o oat.l r t t ot o Siti,ve resign [fton is
ot sati SPRPIGRt InBL AL ol AR HFPT e [ AtalngB T4
situationod@ecr ifHd SPAMBE1 ol IR Ul £64 Spat ehhe PRIISEDA t 1 BRE R IHL Gpént O

of fer the photosensitive resin conposition w thout the problens described
above. |tNeEameiat4B8B2ObjHd Ohpldie g eB&benitN\FRIB1 DBaitioo df@r a

phot osensitive resin conposition having a good stability depending on tine,
an excel | epen MNeul HebB-RO6@YETT y, Heweveesitdteameat e nhdlisr aisipeh emerer operty
as well as a good coating property and no devel opnment residue, which can be
pref er abl feySdPRE aftSi ntRGIRGer syitdiaRtei cfOr a thesari JAGSNL2YeR for an

P e BB SRR o BN 5 i R0 e WRAITRLEF, OO o
conprisiNgepdnding on time. Therefore a special care is required
for a storage circumstance of the composition compared
with a positive-working resist which is used for a fine
processing commonly. Further when these compositions are
used for formation of an FPD display face or manufacturing
of a semiconductor device, 1t is known that a coating
property of the photosensitive resin composition affects
a display performance such as 1light unevenness of the FPD
at the time of turning on 1light of the panel. Furthermore
a development residue often causes a defect of hole of the
pattern, and connecting failure of wires are taken place
by this and would become a cause of prevention of
electricity conduction of metals. Because of this, a
photosensitive resin composition, by which a pattern not
only having a excellent dielectric property, a high heat
resistance and a good stability depending on time but also
having an improved coating property and no development
residue can be formed, is being required.
In order to respond thils matter, the inventors of
the present invention proposed, 1in Japanese Patent

Application No. 2001-389601, the photosensitive resin



3 i alkali-soluble acrylic resin, a photosensitizer containing a quinone
di-razi de group, a phenolic conpound represented by the general formula ( | )
described later and if necessary a hardeni ng agent havi ng epoxy groups, by
whi ch a pattern having a good coating property but no devel opnent residue
can be forned. Disclosure of the Invention As a result of eager study and
exam nation, the present inventors found that the above described objects
can be attained by using sone particular solvents as a solvent in a

phot osensicompo gktiancbhypekichoa thiprfilmghanisidkal good diplsailaxt yhgc
resin, a photosensitizer containing a quinone diazide group a.fhenolic
conpound PESREENWY ed b?eﬁﬁéﬁﬁﬁ%ﬁﬁgnpéwmﬂz¥?§9lHE§EPibe&q tertighgo| vent

resent | HeeTihs ERLBRCBR AT Natl it OERFRORY, R BRosd S e 0 1T
phot 0sens aldpen d £ig bif RIRRSLE | Al % &@@J@&éﬁihg%ﬂ%éﬂt dasdlg an
acrylic resin as an al kali-soluble resin, a mxture of Ppropylene glycol

nmonomet hy I netal@d 1 Ceh At Be aRd rae 50 Y@L N3 ¥l BB eSFANME K oaROd Py essuhg t han
that of propyl ene glycol nononethyl ether acetate at the normal tenperature
and the attinwspherticseneitive nesdnsobmpets i tahen Hes ifdes hee phHarpt 0 vedonpound
represented by the general fornmula (1) described below in the

phot osensTti&y PHeke sep§hidsie ixas BnEPPdafy Bhonl REI Fapanfie FateRt a

oot 0sene byl A RERG M, ISR e RSBl FRIsb) ¢
- composition comprising an alkali-soluble acrylic resin,

a photosensitizer containing a quinone diazide group, a
phenolic compound represented by the general formula (I)
described later, and 1f necessary a hardening agent having
epoxy groups. However development residue or a coating
property of the photosensitive resin composition is not
satisfactory. Therefore the problems still remain.

Referring to the situation described above, the
objects of the present invention are to offer the
photosensitive resin composition without the problems
described above.

It means that the object of the present invention
is to offer a photosensitive resin composition having a
good stability depending on time, an excellent insulation
property, heat-resistance, and transparent property as
well as a good coating property and no development residue,
which can be preferably used for an interlayer dielectric
or a planarization film for an FPD's display face or a
semiconductor device, and so on.

Further the object of the present invention is to

offer a photosensitive resin composition comprising an



a'wherein Rl, R2, R3, R4, R5, R6 and R independently represent H a Cl-C~
al kyl group or a group represented by the formula: (OHg ---~CH2 i (R)h
wher eupon each of mand n is independently an integer of 0 to 2, each of a,
b, ¢, d, e, f, gand his an integer of 0 to 5 satisfyinga + b <or =5,
c+d<or =5, e+f <or =5and g+ h<or =5, and i is an integer of
O to 2. As described above, the photosensitive resin conposition of the
present invention coggrises an al kali-soluble resin, a photosensitizer

cont ai ni n§1¥addi TPRUBLEzi dEFHLEC a BREAR i c DnpRIACPEFPSIEN 8T by t he
general fqrmyl | )_descri bed oy a_solvent and i ecessar

ar deni ng CRIERL AT MR nERGnEI e RS e Bt AEpbaa BNy ¢ akes
a large cRApALLh 8EE%Y HHd'G N aSEM e diWETL! OF) ddicLopsll 1 4tbeNahda
conpositionS of the photosenSitive resin conposition of the present

i nventi onig eadwesHargxpl gidaedehAndetaddnt r RAViHY spoept grdupsierbyS

The solvent to be used in a photosensitive resin conposition of the present
i nvent i onwhdexds &opladterm xhavdang r gppldenzogtjog pmopertiybwt heo
acetate and a solvent having smaller vapor pressure than that of propylene
gl ycol noA&VelnpPmenkeresdddye ecan tbige maf.tenperature and the

at nospheric pressure. The vapor pressure of propylene glycol nononethyl
ether acetate at the normal tenperature ( 20 C) and under the atnospheric
pressure ( 1013 hPa ) is 3. 5 nmHg . Solvents , the vapor pressure of

whi ch at PH&Horsmaret efpdihe ukevand itdfe at nospheric pressure is |ower than

that of propylepg ¢ yeekuTNoget RMdg&k hai@Get 8h8: HadmPRa®IY! | thed by
di propyl ene gl ycol n-butyl ether (é?OG nmHg), tripropyl ene gl ycol nethyl

et her (0. pZevdiyl ,ipvenybare folwnd|tiphtnyhe cdbere( @Qe8trmitdd ,opjepyrlkene
gl ycol n-butyl ether (0.6 mmHg), Z2heptanone (2.1 nmHg), nethyl-3-nmethoxy

pr opi onat €aml ke natipinesd Yy Bshpdr gmer ppirdiawl 0. sohviapts ealiyfl

2- hydroxy propionate (2.7 nnfg , butyl 2-hydrox ropi.onate (0.03 mHg},

et hyl ene &I%‘gqnwﬂ%eet RAo&e g‘S ‘Zﬁée(ﬁffi mﬁa?,si%#&aw wi§dBe (0. 08
mHg), ethyl 3- Y «RHORI0nat 7 and s .. rhe lyents
can be usle&él s%n@%%ﬂ?ﬁ Fﬁl%[rﬂolpé;l e%%](‘g?)}go%jbnnbt h%l ﬁ{lﬁ@ﬁé&ﬁ%‘%%%ﬁ a

M Xture Olsast £1 A HHURE qfi ddiPe O 1 BRA Y Kig¥dsup Nes epheichin Prodwpeaa gl ycol
nmononet hyl ether acetate in a mxture. In the present invention, solvents
so far bemreprssentsedabyoltientgémeralpfaronelsi { IYyedessiniweodpbakergn nmay
be further used with the sol vent above such as propyl ene gl ycol nonoal kyl
et hers, e3agsodvgRt ard gif ascedasmyt hyhagdendinie gt hapihenepgsycol
nonoet hyl et her; prOﬁglen%aglgcol noalkgl et her acetates, e.g. propylene
gl ycol noS&RRS apferepetate tondii BYPERE IyIAREP HdRBet hyl et her

acetate; aromathG RyALECALRANS ¢ e dpldl D1 AU IV SOT KIS ol o

nmet hyl et hyl kefone, ept'anoné, "and cycl ohexanone;

am des, e. HW th feBHRMNAL &t Sdi Hecang M iei b | ¢ i eal H40RRatA6LERETe® 0. Y
-butyrol actone; and so on. Those solvents can used in a mxture as far as

t he obj ecttyy contphel 9t pgeam acmehicareshnred aveadpailiedsoPabd espkwdmt, havi ng
smal | er vapor pressure at the
a mixture of propylene glycol monomethyl ether acetate and
a solvent having smaller vapor pressure than that of
propylene glycol monomethyl ether acetate at the normal
temperature and the atmospheric pressure as a solvent, and
besldes a phenolic compound represented by the general
formula (I) described below in the photosensitive resin
composition comprising an alkali-soluble resin, a

photosensitizer containing a quinone diazide group, a

solvent, and if necessary a hardening agent having epoxy



normal tenperature and the atnospheric pressure than that of propyl ene
gl ycol nononethyl ether acetate to be used in a mxture with propyl ene
gl ycol nononet hyl ether acetate, ethyl 2-hydroxypropi onate, propylene
gl ycol n-butyl ether, propylene glycol are preferable, and ethyl
2- hydroxypropionate is nore preferable. A preferable m xing range of
propyl ene glycol nononethyl ether acetate and the solvent , the vapor
pressure of which at the normal tenperature and the atnospheric pressure is
| ower thaHTPN®RS of propyl ene gl ycol nononethyl ether acetate, is preferably
95:5 to 50:50, nore preferably 90: to 70:30. In this connection the vapor
pressure data of solvents can be rfeff¢rred—< o {@d).ient Hand Book" publi shed
by Kodansya, "14102Chem cal Productfs iilgi(j by Kagaku Kogyo Ni ppoh Co. |,
"MBDS data (Material Saf&F X 'arovide by sol vent
manuf acturers and so on.( kK, - 50 RPesf n used in the
the present inyention) acrylic resins
are preferable. As the acry sins, 7 aIkali-solublengqliscrylic
esters(a), @&éali-solub hacrylic esters (b), and aTﬁ i -sol ubl e
pol y(acrylfi k o- g Hﬁ;er) containing at |east one kind of
acrylic esters €asft one kind of nethacrylic esters as a
constitutioQﬁb (c)|c n be exenplified. These acrylic resins can be
used si nglly odin a m xtir/g, of two or nore kinds thereof . As these acrylic
resins, acrylic resins containing an organic acid nononer as a conononer is
preferred in order to nake the resin al kali-sol uble, however a conononer
unit to give alkali-solubility to the resinis not Iimted in the organic
aci d nonowireretsn R;moRomH; ,cBapdienk, @nd R, comdepbenden thr repoégaotyl i c
esters, polynethacrylic_esters, and poly(acrylic ester-co-nethacrylic
ester), aR-a@GuG aLKEL IROWRIHaR JFPEPLeRFesgRtAY Y Ehadf /F ABABer and
ot her copol yneri zabl e nononers are rai sed. As these nononer conponents
whi ch constitutes these polyacrylic este Higc esters, methacrylic
esters and organic acid nannﬁ%QH{ nes j rated bel ow are preferred.
Acrylic ester: Methyl acrylate) ethy e, n-propyl acrylate, n-butyl
acrylate, n-hexyl acrylate, isopropyl ac af Bﬂhsobutylacrylate,t-butyl
acryl ate, cyclohexylacrylate, benzyl acrylate, 2-chloroethyl acrylate,
met hyl - acwWhexesupohacechplodnyl an-dnmoncaciydependedtsky an Bntepetrhadryl i c
ester: Methyl nethacrylate, ethyl nethacrylate, n-propyl ]
net hacryl & &h-dut §RFEEt Rdfc31 B e, - hBxyl® e ha@r§ndt B, lissht obfteger
met hacryl ate, isobutyl mnethacrylate, t-butyl nethacrylate, cycl ghexy]
met hacr yl &fe,0 bedizyl gﬁ'ﬁtiﬁfcxjy’?%t%, *pRefyP 'm&t Hact yF ge,e 1* phefy eFﬁe}/\
nmet hacryl at e - phgnylethy. t hacryl.at fuef ur t hacryl at e,
di phenyl prll%n%t écray d;tie,f%e%ﬁa(::%ltger %ﬁeﬁ%l lén;ﬁjt%g%'ryl ate, napht hyl
met hacryl ate, i|ag badesykisedhacdbdvé e, kwd oxpred bybeawtitarvyl akesin
hydr oxypr opyl nethacrylate, and so on.

composition of the present invention comprises an

alkali-soluble resin, a photosensitizer containing a
quinone diazide group, a phenolic compound represented by
the general formula (I) described above, a solvent and 1f
necessary a hardening agent containing epoxy groups.
Since the solvent to be used takes a large characteristic
in the present invention, the constitutional compositions
of the photosensitive resin composition of the present
invention are now be explained in detail from the solvent

in order.



Organi ¢ acid nononer: Unsat urated nonocar boxylic acids such as acrylic
acid, nethacrylic acid, and crotonic acid; unsaturated dicarboxylic acids
and their anhydride such as itaconic acid, naleic acid, fumaric acid,
citraconic acid, and netaconic acid; 2-acryloyl hydrogenphthal ate,
2acryl oyl oxypropyl hydrogenpht hal ate, and so on. O her copol ynerizabl e
nmononmers can be exenplified with naleic diesters, fumaric diesters, styrene

and styrene derjvatives, acrylonitrile, (neth)acrylamde, vinyl acetate,
vinyl chloride, TREnyiQ HeeBEC R QIcUSEFd iy BnPhotpRensikdve resin

copol yneri zabl e oner be used jf. necessar d,its quant.i shal | be
Che quant Pep e RESRAE R et AT R L Bu PR bh el £ Bart HixtHERoD] ecis
of the pr i { Qn. r C i L f e

“nvent | onorel SRR e o F HRRAOL 3 e Khih, SERKRER aha ARERRe |
al kyl (netajagiy/! siiangk aveptyt | prbis@inte Ukihlardethued & ogsx(dﬁs}ileheacr ylic
acid, and nore preferable one is the copol yner containing to 30 nol e- % of
(et h) acr glliycak imbndmetbifdr abherl agett adfe i ghte avemade tempectd tureei ght
as determ ned bg pol ystyrene standards of acr.IyI ic resins of the present

i nvent i onahd 2bheo@ tMegphead,c nBressusier abfhe5vep9n oPBeSEHE e Ao

phot osensi ti zer. havin I

i d i,d whi ch | din th
phot osenspﬁqpeyjr%’é?nggé’arﬁ? u:“{lqolgc?fnﬁ*:gg’h'e%dﬁg%%c?%ﬁg‘éﬁl i%ﬁnusﬁ?lrg%rﬂ%§ one if

itisaptm?eqp"er hRg i .azi

phot osensitE% er sfasjc{]{céi s( %J?Aé{fz rraedﬂmggat%hgé%%eg\?\}#{: |%ro tﬁ%%lsg;];e
reacting q 1quiHa0ea §i 831 9esSuhbieNi C ealveier sUChnas vapmphiFwssieenesdi azi de
sul fonic chloride or a benzoqui none di azide sulfonic chloride with a | ow or
hi gh nol esdliarh catpothé havrmala tempeimmtahrgr cagpd wilod iatnomsplkasdlel e with
this acid halide . The functional group which is condensable with acid

hal i de heP&§5TRT8cks 4 aRer Hhan §hatp ofaprapvdeng @hycahaonrrnathyd
particularly a hydroxyl group .is prefer e. | ow, nol ecul ar compound
Pont ai ni n B HERS RS EoU S A RESHES Thie by SbREoaId Sin  SLERAI by
t he general_ I degcib ve. tosensiti zer ihng a
qui none d?lazﬁlc"ge gr%l}:gléali e?gs'g ﬁgﬂgpﬁy aﬁgj{ﬁfgp%%ﬁgérstgi %_oé@ilgﬁ?ﬂyg ative
to 100 palthdy poi oht nﬁﬁH@)Eeﬁt‘%_ﬁlWeglxdb]@ phehgseryid¥e(bediin
conposition of the present Invention. The photosensitive resin conposition
of the prewdig) i nparipyheher tqkycebntreist plefetiaery (ttheé pmaitg ) ¢ @enpound
represented by the above-descri bed general formula (I). As the | ow

10
nol ecul ar hedduRBehd\A ny BMHAdnomect Iyl r dxine thexy Pegpdanate Ky -the
abovedescri hed, general forjuyl a I is lowmglecylar, it is used. favorably
2nd sur Al b A Gt o OBY) AR SHRARS 1 10n o MBHE o oSSR
i nventi on f ol 14 i.5S0l uthom r a oy utiQr r or
for contro ﬁl{%‘ggg%&l %@P%gﬁgﬁensg?i'gi t?hlg?ag'phg?ggg%si t?\?’é%gs@ _
conposi ti YJropgiheénaedt (@ 1o Nnmiigh heedhssidnéd | 0ykalie mnddengensitiesd ty can
be made by controlling an anount of these phenolic conpounds added. Wen
i nprovi ng acettgtel (fli.dn mmie) prpropgisine \iycollhd ogusthtmnyg of, eldydhenol ic
conpound added may be increased and when decreasing the dissolution rate or

sensi ti vi 3y, et ReXYRROPLP AL KO -JeBPES)edandsseRde aFBaAEsSeANCHES
di ff t d di . i b d h | ecul i.ght_.th f,
Che amoun©t Bk Qarhd T2 THHB Aok YAG8E TP Ob "HIRER iy g e

amount acGidiAfe! Pn2a’ R U RE: WSEG a{i;w@rgg&?%ar?fefnle% kP!

Furt hernore by using these phenolic conpounds, ow nol ecul ar conpound is

cont ai ned,tlperéofewilkh, prbpd edtd & 16PDAsHohethg1desheibicetd#diin t ed by
an azo coupling reaction wth a photosensitizer conpared with not using

them Thereebwikherei.fference of a dissolution rate between an exposed area
and an unexposed area, i , e . contrast can be nade larger to enable to
i nprove a resol it froPrafephdtientirPvespdyian v i fian belmpargesdy

nol ecul ar conpound_havi a phenolic hydroxyl garouyp represented by the
above descti B%ds%gxgrn(ﬁ q%olF n%léh?%fsfer%ﬁiu%ie%eo- grsg‘g‘olc, W%?%gd‘lc’,n ér-'ac¥ esol ,
11 be further used with the solvent above such as propylene

glycol monoalkyl ethers, e.g. propylene glycol monomethyl



2,'4-xyl enol, 2,5-xylenol, 2,6-xylenol, bisphenol A, B) C E For G 4,4 ,4
" -met hylidyne trisphenol,
2,6bis[(2-hydroxy-5-nethy|phenyl)nethyl]-4-nethy|phenol,

,4 (1-[4-[1-(4-hydroxyphenyl)-1-nethyl et hyl ] phenyl ] et hyl i dene] bi sphenol ,

[ 1-[4-[2- (4- hydr oxyphenyl ) 2- propyl | phenyl ] et hyl i dene] bi sphenol, 4,4', 4
| idyne trisphenol, 4-[bis(4-hydroxyphenyl)nethyl]2- ethoxyphenol

[ (2- hydroxyphenyl)nethylene]bls[2 3-di et hyl phenol ],

(3- E}MyﬁﬁénﬁBOP@iﬁ?%r&}H’gﬂ-Z menpeEhi} sHdeF], bropylene

- [
EE“‘“é?f SRR, RS B G RT Brdnafipraene ovree
By .Wﬁﬁﬁ%%éﬁy LSRRI RSBy pongouny:

(

(3- @wm%aététrexdr@wmﬁtw my dhesu kberisy| d 1g2- Renaanesli gha
i s[ (3, 5-dinethyl -4hydr oxyphenyl ) net hyl]-1, 2, 3-benzenetriol,
(
t

o -

hy

=-l>-_-¥>-l>-l>l\>l\)-l>-l>-l>- =h b

I~~~
_-h-b-b"w-b@;-hl\)l\)hh-b”b

ZhWI@CWhehgt))nBtShylaa.rm] bne{:ByL’reertyixmd(mtc]meZJ a ,héptanone,
hyl - 1- pr opanyl - dlneitrlsphenol 4,4 4" 4

- phéRd %Mééﬂﬁqiﬁmpapné}m fegki gpderdhi N- dlmethylacetamide and
tris](3,5-dinmeth I -4h dr oxyphenyl ) net hyl ] -1, 3- benzenedi oI

g tri sPCRELRY hRYRFOLLICRE ox IAEROP P et h?l FI 1, BbeRuEAEM pctone; .
: d - met
ﬁy e Lyl ] %henysh ylolxdeﬁg]%bltysi 2‘(%% ? S‘d%‘iﬁs Jr?rg %_%ﬂé’%]gl?e?&k]

met hyl | pheigokhe objects of the present invention cannot be spoiled.
4, 4" - met hyl enebi s[ 2-[ ( 2- hydr oxy- 5net hyl phenyl ) met hyl ] - 6- net hy phenol] and

so on. The 12 Apr@hﬁQ¢Wen¢omanﬂmb smallleder 4apod presmstine i atnehe
tr| sphenol 2, 6-bi s[ dr oxy- 5- net hyl phenyl ) met hyl ] 4- met hé phenol ,
[ 1- [ Rorpgl Urﬁ}l’sl?%’i?%h‘é'rﬂ/?}mltﬁét ﬁ?jm@tsmq%@m%ﬁﬁm baal thagphenol ,

jj [1 [44:'{2}%# %r%( % )mon Q:)fl}}lphe%el‘e%g%ltla e bl S 1e1g0|d
4,4 rret hylsgnepi %ﬁgx{:(lg )ﬁ]y g@ Qrp@e@ﬁg’m thH &?B?)ﬂ paegald . and

so on. Anong these | ow m) ounds “having a hydr oxyl
group, corawwsecemeﬁymt ezi hydtr*&ﬁ((g_%fﬂidh.én@ﬂé, obx(dﬂﬁeﬂescgl?e@lbel ow
are preferable. OH CH3 C CH3 0 OH

n-butyl ether, propylene glycol are preferable, and ethyl

, 6-1
,6
t

2-hydroxypropionate is more preferable. A preferable
mixing range of propylene glycol monomethyl ether acetate
and the solvent, the vapor pressure of which at the normal
temperature and the atmospheric pressure is lower than
that of propylene glycol monomethyl ether acetate, 1is
preferably 95:5 to 50:50, more preferably 90:10 to 70:30.

In this connection the vapor pressure data of
solvents can be referred to "Solvent Hand Book” published
by Kodansya, "14102 Chemical Products” published by Kagaku
Kogyo Nippoh Co., "MSDS data (Material Safety data Sheet)"
provided by solvent manufacturers and so on.

As the alkali-soluble resin used in the
photosensitive resin composition of the present invention,

acrylic resins are preferable. As the acrylic resins,



OH OH CH3 CH3 CH3 (1) ( 1rrr ) 13 These | ow nol ecul ar
conpounds havi ng a phenolic hydroxyl group are used at the dosage of 1 to
20 parts by weight relative to 100 parts by wei ght of an al kali-sol uble
resin. Further in a photosensitive resin conposition of the present
invention ) a hardening agent having epoxy groups can be incorporated. This
har deni ng agent havi ng epoxy groups includes a bi sphenol A type epoxy
resin, a bisphenol F type epoxy resin, a phenol novol ak type epoxy resin, a
cresol noddkadiypelupdsy mesivacenlarc cestierspaky redkaligisalufleest er
type epoxy resin, a glycidyl am ne type epoxy resjin, and a heterocyclic
epoxy res'ﬁ;ﬁmﬁt%ﬁngéﬂébe d%§5?ﬂ&ujrﬁﬁg'nnléﬂﬂzﬂ ?}gé%ﬁiﬁ84VQ¥Fn, but
al so a di gl.ygj r i.sSphenal kSp Lch are
| ow ol SOARGHETRLTE (e SLTBERRR s Sy L SHUR [ BB gy

the presenedgtveiid atindhbs Aergedicnesaday diyid¥ ¥PLXY Gh8UREniaSodsed 0.5
to 10 parts by weight , preferably 1 to 7 parts by weight relative to 100

parts by weitdldcoylakka s tsosubke ar esoms tibuthend@btwsensi(id )vecdrsbe
conposition of the present invention, there may be incorporated, if
necessary eXgiek] Hhedi.ds Thage acenlic HAgias ean bamsed singh¥ adthesi on
aids inclyde al kylimdazaqlines, butyrjc_acid, alkyl acids, .

pol yhydroﬁs?ﬂ’e’% grsoqé\):ivm,prntg?ﬁwkieqqg%rt,hereof. As these acrylic

t - but yl noyql p j e s, Si n. F her,
examp! eo. S T LYt S ERTEe BEKIEn g AT A TR St fihot8hed

pol ygl ycola aNnd-éMEndeidy al & VS elrad i - 11 - 8radio! Yo" ARXE &) ¥68K nOT

pol yoxyet hyl ene | auryl ether, and so on; fluorine 14 cont ai ni ng

sur f act aned kakch- selhblcs ad howegemare; pomdncimedd SumittontdM gove Ltd.),
Megaf ac (trade nanme; product of Dai-N ppon Ink & Chemcals, Inc.), Surflon
(trade nafdkapkbuseduddlatyi ta atkecaigmby, dist dngtaddintgadosin okhse

surfactants such as KP341 (trade name; product of Shin-Etsu Chem cal Co.,
Ltd.). organic acid monomer.

As a monomer component which constitutes these
polyacrylic esters, polymethacrylic esters, and
poly(acrylic ester-co-methacrylic ester), an acrylic
ester, a methacrylic ester, an organic acid monomer and
other copolymerizable monomers are ralsed.

As these monomer components which constitutes these
polyacrylic esters, acrylic esters, methacrylic esters
and organic acld monomers, ones illustrated below are

preferred.

Acrylic ester:

Methyl acrylate, ethyl acrylate, n-propyl acrylate,
n-butyl acrylate, n-hexyl acrylate, isopropyl acrylate,
isobutyl acrylate, t-butyl acrylate, cyclohexyl acrylate,
benzyl acrylate, 2-chloroethyl acrylate, methyl-a-

chloroacrylate, phenyl-a-bromoacrylate and so on.



The photosensitive resin conposition of the present invention is prepared
by di ssolving the above descri bed conponents at the determ ned dosage in a
solvent . At this time each conponent may be dissolved in advance
respectively in a solvent and each di ssol ved conponent nmay be m xed and
prepared at the determned ratio right before usage. Usually the solution
of a photosensitive resin conposition is provided for its use after
filtered with 0.2 umfilter, and so on. The photosensitive resin

conposi t i Y& t&RIFEL bFesEfte T nvention is forned to a thin filmby the

foll ow ng way, for.exanple and i.s utilized.as | anarization filmor an
nterlayer d el MBERTA e Enalny1BRR . 1o PRV e EETbREE: Arwroryl

phot osensi t.i ' ONPos|, kL r nt_ i [ j i on a
Dbt at oo B B A Y o D e B % o
are fornedgdprdPeeshdithablty 8a bkt B @t yi NRe i F Pl 8tlS qorpleeyed to
forma coated filmof the photosensitive resin conposition. Next, this
substrat emexhpdtelatei,se exppstdhiexytl ght mbthuagiryldeter m nagemagk

devel oped by using an al kali devel oper, and rinsed if necessary to forma
thin filnmgddiagrplpieter n Prenkd phaioteasryiled e esi nlcomsayiebaylis |In

bhot osencMETAFEEr At Bormmod PG et BEFbn, BHEBIPRIIA Chor O EahrBY
appl i ed sm@{ﬁgﬁﬁ%ggkg coat ”Etgiﬁﬁﬁ?iééétﬁgﬁﬁ nethodmegﬂé§§¥£€ﬁg met hod

a spray coat e ‘flow sprea hod, a dip Coa od, and
SO on. A pagitaddo ke ph iPEdnb e h st XS Ur G alph t A Pt medhddy Laeeyl tra
violet light such as g-line, i-line, 'and so on, deep ultra violet |ight
such as Kilsosbomeoniyadsemeahayfybategr hgsaroxwethgd omethacyyleakectron
beans, and so on, for exanple. Further a devel opnment nethod incl udes

met hods s&YFOENRrPEY If gte thaesyda tfov e RBnE/t Fuch as a paddl e

devel opnment net hod, a di ppi ng devel opnment nmethod, and a swinging dip

devel opment net hod. A devel oper includes inorganic alkalis such as sodi um

hydr oxi de o §§§igghqu&9§hggr:sodiun1carbonate, and sodiumsilicate,
ammoni a, ordani ¢ am nes such as ethylam ne, propylam ne, diethylam ne,

di et hyl am no et paRQ twrgt bdeintbl Gea PBoRFIANY ChEAHIsArYudHl RS s¥EP1a%
t et ranmet hyl ammoni um hydr oxi de, and so on. And as a devel oper, organic
tertiary auinks meéthproafeliedacBdst amdlectotopriactacidg tumsdtweatiedn The
present invention will now be described nore specifically by reference to
Exanpl es WHIGIEPRBWA e agk@s napdt §hed e @dhydeddeo suah tag hkt presdst

i nvention ny way., Exanple 1. <Preparati of ,Phot osensitive Resi
Comxwiti&éiék my%ﬁi%m??@ﬁn/%%WQH coﬁﬁiﬁy(ﬁ&ﬁﬁﬁc°nic acfa,3and

nmet hacryl s en iydro rQpyl net te- j id) [ »t_he
cont ai ni n?ﬁ‘f%"% netéég'gr'yl i gn%ﬁi%%fnollgg%g? , L %H\}\gﬁ'gﬁ'te 'averzage

ol ecul ar adghé Qf)x?‘ﬂﬁbiri Ro Ay espHehanatied apreloydw ! ene standards,
22 parts by meig%t of the esterified product between the conpound
represent ed by O eabovepddyareiieziabdenmioaanidys andnl benagznempdjifiete

di azi de-5-sul fonyl_ chloride, 10 parts by weight of the phenolic conpound
represent &gy ffelebsvedHeséemfed £OMANLC (IdYestpgs3 patvTFemne wainght of

bi sph I t . Iy Epi t 828, d by .Yuka- Shel I, E
AR S N E I B i e N S A
mononet hyly 6 PEra 866, anch$1 N¥h1drIMY OVPE ORI ARHE i DEr Tk NGd@tio is
75:25) . Then 300 ppm of Megatac R-08 (produced by Dai-N ppon Chemcals &

I nks Co., ddi®on. Washésgdedthert kel yhé £ ziah 1¥ GRdn dRepsEmaRt b adal
wri nkl es which was so called "striation" and was forned in the surface of a

resi st filinfi meose ssavyaandnatscguantd.tyAbherl Isbier the gmarnstol vy iion, thee
solution was filtrated with 0.2 umfilter to prepare a photosensitive resin

conposi t i ot} tt WBegeddenkhe ngertilds Leoindt Fan ettmim thenrbPdecd s>

of the present 1nvention.
A preferable acrylic resin of the present invention

is a copolymer containing a constitutional unit derived



The conposition was applied on a 4-inch silicon wafer by a rotational
coating and was baked on a hot plate at 100 C for 90 seconds to forma
resist filmof 3. O umin 17 thickness . The resist filmwas exposed with
| ight through a test pattern which contains |ine and space patterns having
1: 1 line and space wdth with various kinds of |ine w dths and contact
hol e patterns with a various kind of dianeters at an optinal exposure dose
by g + h-1ine stepper nade by N kon Co. (FX-604F) , and was devel oped at 23
C for 60 &&®@Mndalknih Gm%{gﬂryme@nﬁ s8l weonaAtdtutekonadt WA BEONI UM
ace patterns with_ 1:1 line and s e wdth and

hydr oxi de to for i ne and < C

cgnt act hgleé'iﬁ’aﬁ‘{negrrn%m. “Tﬁﬁﬁglaﬁé: Liqcacidy i 2BA Warer PGﬁW%ﬁfﬁa??%rns
were for 3 d td f ' ' ven.
Veacur omene SES U5 LR o8 At it o (A e ¥ €0 L BHE D A PR 6

met hod deggfiided Rbowe £d+A818N0 HRAECoRAE] PRt Walvb Pa 8" e M ghps were
formed. Before post-bake treatnent, the patterns were observed by Scanni ng

El ect roni @eglitvasode tledmd ne dnByapbilyistBtrén 8es aad dapane datderyl wedt h
whi ch was forned at the optimal |ight-exposure quantity of 5 umline and
space wi driesddass eftid e pases em kohn veRrdlamtlisod 0of0 (e dto Reki @@ ncmore f orm
deterioration of a_contact hole havi nﬂ 10 umin dianmeter and hol e di aneter

. hol e gaPRSHSHARLY BerHA0 aha Afr ost - bake treatnent which was nmade at
220 C f 60 m ved by SEM _ And_th |uated b
HERH TN W A e

the way that O wa en-no n-Was o d and X

was put Wil dd Q¥ Rk ¢@S1 RPEREVEHo tbde d £t el Pe81AMR onlp J$Pt Eoh- of
the present invention may be any one 1if it 1s a
photosensitizer having a gquinone diazide group. Of the
photosensitizers, it is preferred that the one which is
obtained by reacting a gquinone diazide sulfonic halide
such as a naphthoquinone diazide sulfonic chloride or a
benzoquinone diazide sulfonlc chloride with a low or high
molecular compound having a functional group which is
condensable with this acid halide. The functional group
which is condensable with acid halide here includes a
hydroxyl group, an amino group, and so on and particularly
a hydroxyl group is preferable. A low molecular compound
containing a hydroxyl group includes the phenolic compound
represented by the general formula (I) described above.
These photosensitizers having a quinone diazide group are
used usually at 1 to 30 parts by weight relative to 100
parts by welght of a resin component in a photosensitive
resin composition of the present invention.
The photosensitive resin composition of the present
invention further contains preferably the phenolic

compound represented by the above-described general

10



<Eval uation of Transmttance> After a coated filmwas formed by conducting
the sanme operation as descri bed above except using a quartz glass substrate
instead of a 4-inch silicon wafer, a heat treatnment was nade at 220 C for
60 mnutes to obtain a glass substrate having a thin filmpattern. And then
the transmttance of this glass substrate having a thin filmpattern at 400
nm wavel ength was neasured using an ultra violet - visible Iight
spectrophot onet er, CARY4E (Ballian conpany) . The results were eval uated by
the way t R&EMYIds(Bdt- whBh £he aAow ihahecwas ssompeunGhBAVARY X@was put
n_85% The result is shown in Table <Eval uati on of

wh it | 1 ;
ool el PRepd o RBaER Y | TSP EERSEAAN LB iy AP Tes60 X

465 . . . £ . :

ol oned Besmiued fEISERT ShERSTH PRy TE fo i EelTnd' 874 prddhan

][?Si st filkawyrddbBy Uk cCkiesaniy | M hitgldesh et s5ehkYlt Bpe Ofrd Hi g resi st
il mwas neasured at 600 points and an evenness of applied filmthickness

was eval ugbeghdyd tisongodn tinelepresesitantivendevnaticn, cantrdliivg &aine 0
was put in the case that Qis less than 200 A, O was put when Q was 200 to
3001 and Rig®eutiohenrdteas agr e@ editseml @ddon Promatert a8 £06T shown
in Table 1. <Eval uation qf Devel ogment Resi due> A phot osensitive resin

composi t i GRS thpP SRF dMRF SBENE AESTH SHYLCHI 0 S BABSORATE W HE
chrm um HmDc bR 0 SRRk Rl ALLeYBfobk Pt RRaBh o lekaghatc

100C for secon ain a resist hi ckness .

resi st filr@easSofXRAeCsdhENthvahly tBARUYE anh&at tRAlEEH R r¥iIGHh §ORKal NS
| ine and space patterns having 1: 1 line and space width with various kinds

of |ine wadsicuntand thelsac phen el paté@ipsunidishalddeidous WiewlSingdréivy afgt er s at
an optimal exposure dose by g + h-line stepper nmade by N kon Co. (FX-604F)
, and was ad@isisspewt hon2gatef or @ ssacohtbvikyh the wwiatitvyagfiebbe
solution of tetranmethyl amonjum hydroxide to forma hole_pattern with 1:1

hol e di amPRERAUNHC hoPRMPLH YLt iGAGREh MBYunP i atBrEeaseds #Bfe PRPP was
b d | uat | i f t
ohserved BT Ao £1° YA LI IR o R L SRS R A0S oo

de
remai ned or err) was pu en no | opnent

resi due WgmaAPSEF¥EethaP WS QHbrehaied S die Wae QDSamRh P8 tdih abea

surrounding a pattern, upon a place and X was put when a plenty nunber of
resi dues ddrfef edbset vielpendihgg arca sasiaubdi bg wsedtéerthe heleeadhtr i s
shown in Table 1. Exanple 2 The sane nmanner was taken as Exanple 1 except

for usi ngwWelghtt thetieaf prbaacamsamnkeptt hhesemenoldsy ecsempedngyg t he
forml a (_quéi descri bed before and 1, 2- naglrgltor&% ui none di rz;lzi de- 5- sul fnonyl
chl ori de ed may be chosen an adequate according to a resi
to be used or the molecular weight thereof. Furthermore
by using these phenolic compounds, a 1low molecular
compound is contained, as a result, in a resin component
to be dissolution-inhibited by an azo coupling reaction
with a photosensitizer compared with not using them.
Thereby the difference of a dissolution rate between an
exposed area and an unexposed area, i.e. contrast can be
made larger to enable to improve a resolution of the
photosensitive resin composition.
The 1low molecular compound having a phenolic

hydroxyl group represented by the above described general

formula (I) includes o-cresol, m-cresol, p-cresol,

11



20 of the esterified product between the conpound represented by the
formula (11) and 1, 2-napht hoqui none di azi de-5sul fonyl chloride, and 10
parts by wei ght of the conpound represented by the formula ( 111 )

descri bed before instead of 10 parts by wei ght of the conpound represented
by the formula (I1). The result in Table 1 was obtai ned. Exanple 3 The sane
manner was taken as Exanple 1 except for using a m xed sol vent conposed of
propyl ene gl ycol nononethyl ether acetate and propglene gl ycol n-butyl

ether (thé- mseﬁ}fbemailpo% -X¥12Ro} NSk Dl eBOR . xBY SPHlemht Aooﬁpo%ed of

ropyl ene_gl nono th t her, ,acet.at e. and et hyl dro ro nate
E)t hgym' xi f g y?l o°Fs a gndst he"ﬁa@b’f 1ggn ?ab%/terﬁ Q\ﬁgnS’ y’g.l " Exanpl e
4 The sa r or sol vent
corrposedmé pgg%y?%ﬁgoés;;ﬁ%ﬁét ;gp.ﬁ}?l fﬁ%?ﬁgéét-é‘t-gﬁ %ﬁgyapogﬁéejlne gl ycol

n-butyl eyher (thefgixing m&y@rbﬁyﬁ&ﬁ}l nitﬁeqhqh@tﬁwqgnﬁiﬁpi

conposed of propyl ene glycol nononethyl “et acetate and

2- hydr oxy prtoyy landé e ( bhesphenoy, r at,id0 4 B1 75423 R -dnd-inerovasyyphenyl Yabl e 1
was obtai ned. Exanple 5 The same manner was taken as Exanple 1 except for
usi ng a niex®fony Yy épheayriplesthly b1 denepohl ksehghpdol nononet Hyl4 et herl -acet at e

mujpropylenefﬁgggg @%f@ﬁ%ggo%% 4-[bis(4-hydroxyphenyl)methyl]-
2-ethoxyphenol, 4,4'-[(2-hydroxyphenyl)methylene]-
bis[2,3-dimethylphenol], 4,4’ -[(3-hydroxyphenyl)
methylene]lbis[2,6-dimethylphenol], 4,4'-[(4-
hydroxyphenyl)methylene]lbis[2,6-dimethylphenol], 2,2'-
[(2-hydroxyphenyl)methylenelbis[3,5-dimethylphenol],
2,2'-[(4~hydroxyphenyl)methylene]bis[3,5~
dimethylphenol], 4,4'-[(3,4-
dihydroxyphenyl)methylene]lbis[2,3,6-trimethyl phenol],
4-[bis(3-cyclohexyl-4-hydroxy-6-methylphenyl)methyl]-
l1,2-benzenediol, 4,6-bis[(3,5-dimethyl-4-
hydroxyphenyl)methyl]-1,2,3-benzenetriol, 4,4"'-[(2-
hydroxyphenyl)methylenelbis[3-methylphenol], 4,4',4"" -
(3-methyl-1l-propanyl-3-ylydine)trisphenol,

4,4',4'"',4"""'-(1,4-phenylenedimethylidine)tetrakis-
phenol, 2,4,6-tris[(3,5-dimethyl-4-
hydroxyphenyl)methyl]-1,3-benzenediol, 2,4,6-

tris[(3,5-dimethyl-2-hydroxyphenyl)methyl]-1, 3-
benzenediol, 4,4'-[1-[4-[1-[4-hydoxy-3,5-bis[(hydroxy-
3-methylphenyl)methyl]lphenyl]-1-methylethyl]}phenyl]-
ethylldene]lbis[2,6-bis(hydroxy-3-methylphenyl)
methyl]lphenol, 4,4' -methylenebis([2-[(2-hydroxy-5-
methylphenyl)methyl]-6-methylphenol], and so on. The

12



ratio 75:25) instead of a m xed sol vent conposed of propyl ene glycol
nononet hyl et her acetate and et hyl 2hydroxypropionate (the mxing ratio is
75:25) and the result in Table 1 was obtained. Exanple 6 The same nmanner
was taken as Exanple 2 except for using a m xed sol vent conposed of

propyl ene gl ycol nononethyl ether acetate and propylene glycol ( the m xing
ratio is 75:25) instead of a m xed sol vent conposed of propyl ene glycol

nononet hyl ether acetate and ethyl 2hydroxypropi onate gthe mxing ratio is
75; 25) an®@referabiet | aompounds waslopidideed. 4G pat af rme thwkidtne The

same nanner was taken as a 1 except for using a solyent co sed on
of propyl ﬁ}iﬁk%%?fwoéméiﬁ£gkZ@ﬁ@WQﬁé%Xfé'Wﬁﬁﬂiﬁp%?ngl' ££EVent Y
conmposed qf lLycol nononet her. et t

Sy oxy A SRR BREGCT, TR0 P - BhOEL R S BRI ) 117 rapi e
1 was obt g i ty- S - Mgt anc§fp LC-
abiIityDe?gﬁggﬁgﬁ?ﬁg%g?hueé&g%g%g?%%%ﬁﬁ%%}%gggﬁ%?ﬁﬂgﬁ.g%ﬁ&l~ angke
32.2000 222- (Eémaeok&.mxammﬁyﬂmmﬁlﬁﬂi&@@@@conpar ative

Example 1 2
bisphenol, 4,4',4'"'-ethylidine trisphenol, 4,4'-
methylenebis[2~-[(2-hydroxy-5-methylphenyl)methyl]-6-
methylphenol], and so on.
Among these 1low molecular compounds having a

phenolic hydroxyl group, compounds represented by the

formula (II) or (III) described below are preferable.

OH
g
OO~
CH;
OH
OH OH
OO0
HO OH
CH; CH; CH; CH;
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OO X X Fromthe Table 1 above, it can be known that the applicability and
devel opnent residue of the photosensitive resin conposition of the present
invention are inproved keeping its resolution, heat-resistance and |i ght
transmttance in a good state by using a m xture of propylene glycol
nononet hyl ether acetate and a sol vent having smaller vapor pressure at the
normal tenperature and the atnospheric pressure than that of propyl ene

gl ycol nononethyl ether acetate instead of using propyl ene glycol

mononet hyl et he}rl/'h&@@c alevallembe gy larsorQmpound s hhagddsosandheneliesin

i o L kal i sol ubl in whi : i in.
phot osensAH G REL PEPHPN S GASDRE dPS TREWEULE b Hhchb PErtonPBund
t ; I I ' I dif
necessary o L IR IERELE L0 ToBbRres Y HELREGAAN B SE T e
of the phete@signsitive resin conposition was good in any cases. Advant ageous

effects of the Invention As expl ai ned above, by the present invention, a
phot osensi ti ve Fesithewnipoai photogansict bbeateeiinvedmpgead istmbifl thy
depending on tinme, high resolution, high 23 heat - resi stance and good

| i ght traPfeserhcknventiompaa dardeningoagedtabawding &paxyravedps

applicabilit and_ingroved devel opnent resi due. When the photosensitive
resin com&iﬁ%ﬁ?wﬁ%? fROTH RNt Thignhrgdenlingca9ge ta hegtin g LPPEY

formng a ﬁﬂgéi i i i rl r.di CLLI or .t i of a
sem condugt@or e\}%%ggﬁgégis?}délgéfén?l}gf gk’gg‘gpp%%ggbi %‘ibt{)&i)ﬂ%éggcl)d, t he
FPD panel ¥ agpMdpoxpi £86Tl,| GhphRsTo AlnéP8 1K yle WPk PIre8ia,l aght of
a panel can be produced. In addition, when the photosensitlive resin

conposi ti erexdol moyokakntypevepbxpresinsean alol cevdliepepokyreesdne can be
formed. Therefore as no pattern opening defect problens would occur at a
pattern oSdMTApdr esteie CERPCOPOKY oreddni.cas IPrpEdydt @mine whyple
occurrences of erinchontact defect arising fromthe pattern openin

g
defects aP®CHhtFBFAY BRAbe BEJRIRTY Ceds SRRFY | TeeHE phAVEeRBLY ve
resin comQes4d p ng _i.nNv ' éﬁ@l rsLcylar preferably
o o TR e b BB RISE o MATLAE Y P00, SRS S bsPRALE
resistance, dighytiakh WHSF bEapeapiehdl SO 6EQHH.|'S?>@1eﬂ6‘ﬁUﬁt5ha| S0 _
Applicability The photosensitive resin conposition of the present invention
can be useth swhidhyarne a hew ano héchdarf dypengpoxy idempayed dicaredter i ¢ or
a planarization filmof a sem conductor, a FPD, and so on.

used as a hardening agent in the present invention. This
hardening agent having epoxy groups is used 0.5 to 10 parts
by weight, preferably 1 to 7 parts by weight relative to
100 parts by weight of alkali-soluble resin.

In the photosensitive resin composition of the
present invention, there may be incorporated, if necessary,
adhesion aids, surfactants, and so on. Examples of the
adhesion aids include alkylimidazolines, butyric acid,
alkyl acids, polyhydroxystyrene, polyvinyl methyl ether,
t-butylnovolak, epoxysilane, epoxy polymers, silanes, and
so on. Further, examples of the surfactants include
nonionic surfactants such as polyglycols and the

derivatives thereof, 1.e., polypropylene glycol or

polyoxyethylene lauryl ether, and so on; fluorine-
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24 \What is clainmed is: 1. A photosensitive resin conposition conprising
an al kali-soluble resin, a photosensitizer having a qui none di azi de group
and a solvent, wherein the alkali-soluble resin is an acrylic resin, the
solvent is a mxture of propylene glycol nononethyl ether acetate and a
sol vent having smaller vapor pressure than that of propyl ene glycol
nononet hyl et her acetate under the normal tenperature and the atnospheric
pressure, and the photosensitive resin conposition further conprises a

phenol i ¢ EORIAMYLPGpr 8YERRET ANt hSupheras Fduanad( (tyadedenagne;:R-

| ndepende RAGATY t SPETSHTSR0 MR GObr L) ( AUCTRE Ao SR ARRBS!  m and

nis | pﬁg@gg&mtyo@ BELEAEHEYn CrhR & GAER18RIR, Prnb.)d Surfiofl @nd b
(trade name; product of Asahi Glass Company, Ltd.) and
organosiloxane surfactants such as KP341 (trade name;
product of Shin-Etsu Chemical Co., Ltd.).

The photosensitive resin composition of the present
invention 1s prepared by dissolving the above described
components at the determined dosage in a solvent. At this
time each component may be dissolved in advance
respectively in a solvent and each dissolved component may
be mixed and prepared at the determined ratio right before
usage. Usually the solution of a photosensitive resin
composition 1s provided for its use after filtered with
0.2 um filter, and so on.

The photosensitive resin composition of the present
invention is formed to a thin film by the following way,
for example and is utilized as a planarization £film or an
interlayer dielectric. It means that first the solution
of the photosensitive resin composition of the present
invention is applied on a substrate, whereupon a circuit
pattern or a semiconductor device, and so on are formed,
i1f necessary and a pre-bake of the substrate is conducted
to form a coated film of the photosensitive resin
composition. Next, this substrate 1s pattern-wise
exposed to light through a determined mask, developed by
using an alkali developer, and rinsed if necessary to form

a thin £film positive pattern of the photosensitive resin

composition.
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of O to 5 satisfyinga+ b <or =5 ¢c+d<or =5 e+f <or =5andgg +
h-<or =5, andi is an integer of 0 to 2. 25 2. The photosensitive
resin conmposition according to claiml1l , wherein the solvent having smaller
vapor pressure than that of propylene glycol nonomethyl ether acetate under
the normal tenperature and the atnospheric pressure is at |east one nenber
sel ected fromthe group consisting of ethyl 2-hydroxpropionate, propylene
gl ycol n-butyl ether and propylene glycol. 3. The photosensitive resin
conposi ti on accbhdth€ ?@%’I%l @rmgdefﬁrmaetmmmfg g dthn of 1 pRepgEene

gl ycol nnnonetQﬁélethe te and a solven that is at |east one nenber

sel ect ed Pr TS G Hup* ng sthfgPhpt Clut i tﬁVSrBQEFSbPBERinB+8ByIene
glycol n- detfa#eraﬁ%gggﬁgllemst%ﬁc@a o Be'h g}ﬁ%é L ded slé%nThe

photosen3|t|ve resin c I'on accor di ng one O al ns

wherein t k@aAChgltifod £% PolAN®6 4 EaFe Bh6ANSA 1ldid et mathdh%‘,r avegrhfyom an
al kyl (nmeth)acryl ate and a constitutional unit derived from(nmeth)acrylic

acid. 5. Coatphoebheidsi tavEloesispreafdaid iovaacometdiod, ta dip ncdatwherein
the acrylic resin conprises a constitutional unit derived from
(et h) acr Petheki MY P 1o 30 AFladbat bonThe bacisedrseriar expoaure

oot osens i Adte PR Anahaha: bFas: T4 ahepttahs FEAR sh r bime
het ween e soqrpoURl 0l Nen 20U OSMRE AL LOLTUR {1 hn 8 ynopht pagui none

di azi de conpound’ ot oSensi t1ve Fedin I'on ‘according to
claimé6 , e‘Ml%@rnltahﬁa:Ph%&O' ASFCQIPOHEE rﬂééﬁentﬁdbké hgngengrf\hyf ormul a

(I') is a conpound represented by the 26 formila (I
electron beams, and so on, for example Further a
development method includes methods so far applied for a
resist development such as a paddle development method,
a dipping development method, and a swinging dip
development method. A developer includes inorganic
alkalis such as sodium hydroxide, potassium hydroxide,
sodium carbonate, and sodium silicate, ammonia, organic
amines such as ethylamine, propylamine, diethylamine,
diethylamino ethanol, and triethylamine, organic tertilary

amines such as tetramethylammonium hydroxide, and so on.

And as a developer, organic tertiary amines are preferred.

Best mode for practicing the Invention

The present invention will now be described more
specifically by reference to Examples which, however, are
not to be construed to limit the present invention in any
way.
Example 1

{Preparation of Photosensitive Resin Composition)>
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HO~C~CCH3 ----- (I'l') CH3 OH 8. The photosensitive resin conposition
according to any one of clains 1 to 7 , which further conprises a hardening
agent havi ng epoxy groups. 9. The photosensitive resin conposition
according to any one of clainms 1 to 8 wherein the acrylic resin has the
wei ght average nol ecul ar wei ght of 20,000 to 40,000 as determ ned by
pol ystyrene standards. 27
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{Formation of Thin Film Pattern)
The composition was appliedon a 4-inch silicon wafer

by a rotational coating and was baked on a hot plate at

100°C for 90 seconds to form a resist f£ilm of 3.0 pm in
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100=" 10(ym-h(i)c_l1:!g%§§@%ﬂh@)resist film was exposed with 1light through

a test pattern which contains line and space patterns
having 1:1 line and space width with various kinds of line
widths and contact hole patterns with a various kind of
diameters at an optimal exposure dose by g + h-line stepper
made by Nikon Co. (FX-604F), and was developed at 23°C for
60 seconds with 0.4 weight-% aqueous solution of
tetramethylammonium hydroxide to form line and space
patterns with 1:1 line and space width and contact hole
patterns. Then the 4-inch silicon wafer on which patterns
were formed was post-baked by heating at 220°C for 60

minutes in an oven.

< Measurement of Limit of Resolution >

By the thin film pattern forming method described
above, line and space patterns with a various widths were
formed. Before post-bake treatment, the patterns were
observed by Scanning Electronic Microscope (SEM), and a
minimal line and space pattern width which was formed at

the optimal 1ight-exposure quantity of 5 pm line and space

width was made a resolution.

<{Evaluation of Heat Resistance>

A form deterioratlion of a contact hole having 10 pm
in dlameter and hole diameter : hole gap being 1:1 before
and after post-bake treatment which was made at 220°C for
60 minutes was observed by SEM. And the results were

evaluated by the way that O was put when no flowing of
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observed. The result is shown in Table 1.

<Evaluation of Transmittance)

After a coated £ilm was formed by conducting the same
operation as described above except using a quartz glass
substrate instead of a 4-inch silicon wafer, a heat
treatment was made at 220°C for 60 minutes to obtain a glass
substrate having a thin film pattern. And then the
transmittance of this glass substrate having a thin £ilm
pattern at 400 nm wavelength was measured using an ultra
violet - visible light spectrophotometer, CARY4E (Ballian
company). The results were evaluated by the way that O
was put when a transmittance was 85% or higher and X was

put when it was lower than 85%. The result is shown in

Table 1.

<Evaluation of Applicability>

A photosensitive resin composition was applied on
a 360 x 465 mm size glass substrate with chromium £film by
a rotational coating followed by baking on a hot plate at
100°C for 90 seconds to obtain a resist film with 3 um
thickness. Film thickness distribution of this resist
film was measured at 600 points and an evenness of applied
film thickness was evaluated by using an index of standard
deviation, 0. At this time © was put in the case that
0 is less than 200 A, O was put when 0 was 200 to 300 A

and X was put when 0 was greater than 300 A. The result
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is shown in Table 1.

{Evaluation of Development Residue)

A photosensitive resin composition was applied on
a 360 X 465 mm size glass substrate with chromium £ilm by
a rotational coating followed by baking on a hot plate at
100°C for 90 seconds to obtain a resist £ilm with 3 pm
thickness. The resist £film was exposed with light through
a test pattern which contains line and space patterns
having 1:1 line and space width with various kinds of line
wlidths and contact hole patterns with various kinds of
diameters at an optimal exposure dose by g + h-line stepper
made by Nikon Co. (FX-604F), and was developed at 23°C for
60 seconds with 0.4 weight-% aqueous solution of
tetramethylammonium hydroxide to form a hole pattern with
1:1 hole diameter and hole gap ratio with 10 pm diameter.
This hole part was observed by SEM and an evaluation
whether a residue after development remained or not was
made. Whereupon, © was put when no development residue
was observed, O was put when residue was observed on the

area surrounding a pattern, upon a place and X was put
when a plenty number of residues were observed on the area

surrounding a pattern. The result is shown in Table 1.

Example 2

The same manner was taken as Example 1 except for
using the esterified product between the compound
represented by the formula (III) described before and

l,2-naphthoquinone diazide-5-sulfonyl chloride instead
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of the esterified product between the compound represented
by the formula (II) and 1,2-naphthoquinone diazide-5-
sulfonyl chloride, and 10 parts by weight of the compound
represented by the formula (III) described before instead
of 10 parts by weight of the compound represented by the

formula (II). The result in Table 1 was obtained.

Example 3

The same manner was taken as Example 1 except for
using a mixed solvent composed of propylene glycol
monomethyl ether acetate and propylene glycol n-butyl
ether (the mixing ratio is 75:25) instead of a mixed
solvent composed of propylene glycol monomethyl ether
acetate and ethyl 2-hydroxypropionate (the mixing ratio

is 75:25) and the result in Table 1 was obtained.

Example 4

The same manner was taken as Example 2 except for
using a mixed solvent composed of propylene glycol
monomethyl ether acetate and propylene glycol n-butyl
ether (the mixing ratio is 75:25) instead of a mixed
solvent composed of propylene glycol monomethyl ether
acetate and ethyl 2-hydroxypropionate (the mixing ratio

ils 75:25) and the result in Table 1 was obtained.

Example 5
The same manner was taken as Example 1 except for

using a mixed solvent composed of propylene glycol

monomethyl ether acetate and propylene glycol (a mixing
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- S10%0&' ( ratlik%D8':(25) Yinstead of a mixed solvent composed of
propylene glycol monomethyl ether acetate and ethyl 2-
hydroxypropionate (the mixing ratio is 75:25) and the

result in Table 1 was obtained.

Example 6

The same manner was taken as Example 2 except for
using a mixed solvent composed of propylene glycol
monomethyl ether acetate and propylene glycol (the mixing
ratio is 75:25) instead of a mixed solvent composed of
propylene glycol monomethyl ether acetate and ethyl 2-
hydroxypropionate (the mixing ratio is 75:25) and the

result in Table 1 was obtained.

Comparative Example 1

The same manner was taken as Example 1 except for
using a solvent composed only of propylene glycol
monomethyl ether acetate instead of a mixed solvent
composed of propylene glycol monomethyl ether acetate and

ethyl 2-hydroxypropionate (the mixing ratio is 75:25) and

the result in Table 1 was obtained.

Table 1
Resolution | Heat- Trans- Applic- | Development
(pm) resistance | mittance | ability | Residue
Example 1 2.2 O O ©) ©
Example 2 2.2 O O @) ©)
Example 3 2.2 O O O O
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Example 4 2.2 O O O O
Example 5 2.2 O O O O
Example 6 2.2 O O O O
Comparative
Example 1 2.3 C> C> X X

From the Table 1 above, it can be known that the
applicability and development residue of the
photosensitive resin composition of the present invention
are improved keeping 1ts resolutlion, heat-resistance and
light transmittance in a good state by using a mixture of
propylene glycol monomethyl ether acetate and a solvent
having smaller vapor pressure at the normal temperature
and the atmospheric pressure than that of propylene glycol
monomethyl ether acetate instead of using propylene glycol
monomethyl ether acetate alone as a solvent in the
photosensitive resin composition comprising an alkali-
soluble resin which is an acrylic resin, a photosensitizer
containing a quinone diazide group, a phenolic compound
represented by the general formula (I) described above,
a solvent and if necessary a hardening agent. In this
connection stability depending on time of the

photosensitive resin composition was good in any cases.

Advantageous effects of the Invention
As explained above, by the present invention, a
photosensitive resin composition can be obtained with good

stability depending on time, high resolution, high
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heat-resistance and good light transmittance of the
pattern £film formed as well as improved applicability and
improved development residue. When the photosensitive
resin composition of the present invention is used as a
material for forming a planarization £ilm, an interlayer
dielectric, or the like of a semiconductor devise, an FPD,
and so on, as its applicabllity is good, the FPD panel face
with uniform lightness at the time of turning on a light
of a panel can be produced. In addition, when the
photosensitive resin composition of the present invention
1s used, no development residue can be formed. Therefore
as no pattern opening defect problems would occur at a
pattern opening part, the semiconductor devices, FPDs, etc.
in which occurrences of wiring contact defect arising from
the pattern opening defects are controlled can be produced.
Consequently the photosensitive resin composition of the
present invention can be particularly preferably applied
for the materials of these applications wherein high heat

resistance, high light transmittance are also required.

Industrial Applicability

The photosensitive resin composition of the present
invention can be used suitably as a material for forming
an Interlayer dielectric or a planarization film of a

semiconductor, a FPD, and so on.
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|

R7 Ra)¢
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Ro)d

wherein R;, R,, R;, R,, R;, R, and R, represent independently

H, a C,., alkyl group or

(OH),

o
Rin

whereupon each of m and n is independently an integer of
0 to 2, each of a, b, ¢, d, e, £, g and h is an integer
of 0 to 5 satisfying a + b =5, ¢c + d=<5, e + £ =5 and

g+ h s 5, and 1 is an integer of 0 to 2.
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than that of propylene glycol monomethyl ether acetate
under the normal temperature and the atmospheric pressure
1s at least one member selected from the group consisting
of ethyl 2-hydroxpropionate, propylene glycol n-butyl
ether and propylene glycol.

3. The photosensitive resin composition according to
claim 2, wherein the mixing ratio of propylene glycol
monomethyl ether acetate and a solvent that is at least
one member selected from the group consisting of ethyl
2-hydroxpropionate, propylene glycol n-butyl ether and
propylene glycol is from 95:5 to 50:50.

4, The photosensitive resin composition according to any
one of claims 1 to 3, wherein the acrylic resin comprises
aconstitutional unit derived from an alkyl (meth)acrylate
and a constitutional unit derived from (meth)acrylic acid.
5. The photosensitive resin composition according to
claim 4, wherein the acrylic resin comprises a
constitutional unit derived from (meth)acrylic acid by 5
to 30 mole-%.

6. The photosensitive resin composition according to any
one of claims 1 to 5, wherein the photosensitizer having
a gquinone diazide group 1s a reaction product between the
compound of the above general formula (I) and a
naphthogquinone diazide compound.

7. The photosensitive resin compositlon according to
claim 6, wherein the phenolic compound represented by the

general formula (I) is a compound represented by the
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formula (II):

OH
o
Ho@$@ C—CH; - (1)
CH;
OH
8. The photosensitive resin composition according to any

one of claims 1 to 7, which further comprises a hardening
agent having epoxy groups.

9. The photosensitive resin composition according to any
one of claims 1 to 8, wherein the acrylic resin has the
weight average molecular weight of 20,000 to 40,000 as

determined by polystyrene standards.
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