NEGATI\/E PHOTCRESI ST COPOSITION -~ = g ELD OF THE

+MVENTI ON- .~ The present i nvent i on relates to a negative photoresfst o

conpositiOn Mor € partlcularly, t hiss:'invention rel.ates to-a negatlve
phot or esi- st conp05|t|on conpri-sing:a photosenS|t|ve pol yani ¢ ‘acid. ,
BACKGROUND OF THE 1 NVENTFON -~ - Photoresi'st conpositions conpr|5|ng
‘ei-ther a- photosen3|t|ve polylnlde or a. polyan1c acid as-a- precursor- -
therefor have conventionall'y been used. = These conpositions in practi-cal.
~use are nostly.of the negative type used in the fol'l owi ng -manner. The

-conmposition is applied to liﬁ %}e CE% irradiated with
~actinic rays through a. g|3§h p 3?23% TORES to there regﬂ%e t.he sol ubility of

t he exposed areas in a developlng sol ution. - The unexposed areas are then
renoved by  dissolving the sane in the devel opi ng solutioen to thereby form
the desired negative pattern OFIElD DHSMHAIMVENTION  These phot oresi st

conposi tions conprising a photosensitive polyimde or a precursor -

t herefor, which aftTHe presfitaineentiich gelhBes EA%S nb@‘&\tfivbhﬁhetaeéﬁdst
areas on the substrate, have an advantage that the pattern. obtained has
excel | ent hestposstbomncdomte gardd aflatliy, ditdotivererarivemtmsiestes to a
vari ousproposal s t her eonhavebeennmadesof ar. Exanples thereof include a
t echni que dﬁeqm‘ebve@mnwgemhaemp@yitgmug@mpmelag a photosensnlve '

polyamic acid. o o
' Photores:.st compos:.t:.ons comprlslng elﬁher a
photosens:.t:.ve poly::.m:.de or a polyam:.c acid as a. precursor
therefor have conventlonally_been used. These compo_s:.tlons in
practical use are mo'stly-of the negative type used in the -followixig
ﬁanner._ The composition is applied to a substrate, and the
coating is irradiated with actinic rays through a giv..en. photomask

‘to thereby reduce the solubili.ty_ of lthe expo_sed areas in a ‘
developing solution. The unexp'osed areas are then removed_ by
dissolving' the same in the developing solution to thereby form
the desired negative patﬁern on the substrate.

These photoresist. compositions comprising a.

' photosensxtlve polyimide or a precursor therefor, which after
irradiation with actinic rays leave the exposed areas on the
substrate, have an advantage that the pattern' obtained has
excellent ﬁeat resistance. Because of this and other advantages,
various proposals thereon have been made so far. Examples thereof

" include a technique of incorporating methacryloyl groups into a
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poTy|n1de precursor through ester bonds or i oni ¢ bonds (see for exanple

<JP-A-49-11541-(the terim "JP-A" "as used herein neans . an unexan1ned o

publlshed Japanese patent application"),” JP—A—50-- 40922, JP-A-54- 145794,

- and JP- A-59-38038) and a self- sensitizing pol yi mde haV|ng a. benzophenone
skel eton and haV|ng al kyl groups - in the. nitrogen-bonded ortho positions-

(see, for exanple, JP- A-59-219330 and JP- A-59-231533). - . However,

- such conventional negative photore5|st- ‘conposi tions conpr|51ng a. -

phot osensitive polylnlde or precursor therefor have -probl ens, for exanple

that the ph | hg, devel. t.and that.th d'
areas of PGS EEARI AL dlddsdie chofdh %ﬁs.ene W S2oi0Bac e (Sefy T8
d"ffraCt-'one’g%%os,m S-11gp0 rﬂe% °“B§ "TQE §8&‘@?§L‘éﬂ{‘?r1etanfs Fm o

phot or esi st ave anot pro e photoresi's
has a degr%ﬁéxﬁmﬁéﬂfaﬂﬁbﬁfsﬂéthé’ﬁaﬁQQHtpaJéQr(Ea& fi‘Ea‘ES!é ? apg-hhgo-
pattern obtained has insufficient: dinensional sta ity her nor e; the

convent | onadogzz)nmht—lsqns.amsSéﬁafa@mﬂsammvshara 88180kEhE@Rizing.
contdi ning an organic solvent and hence pose probl ens concerni ng wor ki ng

at nospher e, polgimidé Gaving adieksdphéiche skeleton Shil hadihgHlkaA geslipem
of the latter photoresist conposition described above is that since the -

pol ymer skeirettime mitrogen-tbosdédnotiso pdeipioper (see, oforhexhinphefi ar-ly .
obtained are limted. Nanely, theprlorartconp03|t|onfa|IedtoerX|ny nmeet

a variety Gﬁ‘%ﬁt%kﬁﬁ%ﬂr%ﬂﬂuJ%m®n$%-231533) - " 2-

However, such convent:.onal negative photoresist
compositioris comprising a photosens:.tlve polyimide or pr.ecu.rs'or '
therefor have' _problems, fdr éxample . that the photoresist. film
swells during development and that the unexposed areas of the
photoresist film 'p-artly' remain undissolved due to light_.
diffraction during exposure through a photomask.- The |
conventibnal photoresislt compositions have another problem that
the photoresist £ilm has a degree of shrinkage as i'!igh as about
50% at heat curing and the pattern obtained has insufficient'
dimensional sté._bility. Furthermore, f.he conventional
cqmpositions necessitate use of a developing solution containing
an organic 'éolvent and hence pose problems concernin§ working
atrno;phefe, waste liquor t.re.atment, étc.

Still a further problem of the latter photoresist
composition described abofre is that since the polymer skeleton
structure is limi ted, the properties of the film finally obtained
are limited. Namely, the prior art composition failed to flexibly

meet a variety of 'property regquirements.



-Under these C|rcunstances hlgh sen5|t|VIty negatlve photore5|st

‘Tenposi tions which can be obt ai ned by incorporating - as a photosen5|t|zer7a-:”
1, 4- di hydropyri di ne derivative capable of formng.a-salt having a pyrldlne:__

‘skel eton-upon irradiation with —actinic rays into-a polyanic acid asa
pol yi m-de precursor and- are effective in elimnating the above- descrl bed
vari ous problens of convent i onal negative photoresi st conp03|t|ons :
conprising a photosensitive pol yami c acid are proposed in JP-A-6- 75376,
JP-A-7-271034, and JP-A-10-39510. . However, these negative

phot oresi st conposighQos Shbls b@a&neeghésgs high- eeﬁgyemﬂtggnaﬁhuiven

penetrates into the 1nterface etvveen the photoresist film and

substrate dypipg §§¥€|&5m§<5@ £ Los@UAE dH FhhNBe b RefAdl Ak nparboratinbe
‘exposed . argas Eﬁd that the J|E)ol yimde filmfinally obt a?jr?gd t hrough heat

curing showss 'aﬂ?ﬁf:i:b%leﬁ@ﬁ. tadbesa an 4t-@1HWr‘ijﬁ&{ﬂcﬁtrﬁ derivative capable of
"SUVMVARY OF THE | NVENTI ON The present invention has"been achieved
in order tOfoehiﬁgrmtsant&lexaa:bmadpgridbﬁd Paile Eors uﬁorcamzadmamzdn with
negative photoresist conpositions conprising a photosensitive polyanic

aci d. "An obpetindé ragspimtern polvamiomdisl Be pr mld'énddehmecu@siogt and

negative phot oresi st conposition which contains polyam c acid as a
materi al o?reefnﬁeﬁla'mslﬁespsﬂ:aﬂs Eha PéPve'Fi?sFé'P-&FFi\f@’Sﬂ-Q}%ﬁ e¥eblemesd
in the struc ure of the amc -aci is excellent in _sensitivity and

resol ution, e‘FPa‘bY?be*?/n %tl‘f% negist °8Hi?°§&r’?ll?é‘sa&’\‘?§'ﬁr&5é6‘95f=‘y

used In pra&'gcl) olsensltn.ve polyamic acid are proposeg in JP-A-6-75376,

JP—A—7—271034, and JP-A-10-39510.

However, these negative';photoresist compositions still
have problems that a developing solution penetrates into the
interface between the photoresist film and the substrate 'during.
development to cause lifting at peripheral parts' of the exposed
- areas and that the poly:.m:.de £ilm f:.nally obtalned through heat
cur:.ng shows insufficient adhesion to the substrate

SUMMARY OF THE INVENTION

The present invention has been achieved in_order to
eliminate the.ab'ove-described problems of conventional negative
.photoresist compositions comprising a photosensitire polyamic
acid. an object of the present invention is to provide a
heat-resistant negative photeresist composition which contains
a polYamic acid as amaterial for forming a ﬁeat-resistarit resist,
~is relatively unrestricted in the structure ef the polyamic acid,
is excellent in sensitivity and resolution, tenaciously adheres

to substrates, and can be advantageously used in practical



productlon processes o n partlcular the present |nvent|on has _
been achieved."in order to elimnate-the above: descrii bed problens of the
_conventional negative phot oresi st conp05|t|on conprising a -polyanic. acid
and a- 1, 4-di hydropyridine derivative incorporated. as a- photosen3|t|zer

Cbnsequently, the object of the present: invention nmore particularly is to'-'f

provide a heat-resistant negative photoresi st conp05|t|0n whi'ch: conpri ses -
a photosensitive polyan1c acid and which not only is excellent in both
sensitivity and resolution but is easily developable with an -agqueous

al kali sol ut] a |Lent adhesion to substrates. - . . The
present |nv8r§?3§93?§v§5§§8§5ﬁ gative photoresist conposition conprising a

pol yam c acid, a 1, fndbiﬁ’f‘{&ﬁ}’éfd' eé’ﬁ‘eéé val |lvne,énetp r &gl e% %g er aI

formul a (1) r represen S an afo

having a n'iﬁ009&&9ptbnelﬁﬁlﬂéﬁgOtHQS%BE?Q'-dFEEEELLe ECRERRIALS 8 ghg[y' ene
‘group having 1 to 5 carbon atons ) err]
each i ndepeggribhyibRALECAREHABIvVe photores:.st compos:LtJ.on compr431ng a
| polyam:.c acid and a 1 4-—d1hydropyr1d1ne der:.vatlve 1ncorporated
as a photosens:.t:.zer. : .Consequently, the object of_ the .present
invention more particularly is to provide a heat-resistant
t_iegative photdresist composition which doxﬁprj.s'es a
-photos_ensiti've'polyam:_i.c_éi:id and which not only is eﬁccellent in"
both sensitivity and résolu_tion but is easily. develdpable with
an aqueous alkali soluti.on'land has excellent adhesion to
substrates. | | .
The present invention provides a negative"phot'oresist

compos:.tlon comprz.sz.ng a polyam:.c acid, a 1 4—d1hydropyr1d1ne'

derivative represented by general formula (1) :

. ' H Ar
RSoocC COOR4
. é“ .
N
'COOH

(wherein Ar represents an aromatic group having a nitro group in
an ortho position, R! represents an alkylene group having 1 to

5 carbon atoms, and R*, R*, R*, and R® each independently represents



a hydrogen atonror an aIkyI group havrng 1 to 4 carbon atons) and a .
1, 4-di hydropyrr dine derivative represented by general formula (2) lerr] ..
(wherein-Ar. represents an. aromatic group having a ni'tro group in an SRR
~orthoposition, Rerr]" represents an-al kyl-- group having 1:to 5- carben

atons, and R err], Rerr],; Rerr], ‘and Rerr] each |ndependently represents o

a hydrogen atom-or an al kyI group having 1 to 4 carbon at ons).. :
Preferred ‘anong the 1, 4-di hydropyri di ne derivatives represented by general
‘formul a (1) grven above i's-1- carboxyethyl -3, 5- di net hoxycar bonyl -

(2onirophenyl e ledn adolvdropr L8hpe &r%gﬁms Py geperal f@%ﬁ% 3

gi ven ‘bel o erre anong opyr drne derivati

represent ed gqnar.; I@lyﬁ'
drnethoxycaral?ony?lq 2 21n| trop engﬁkegb%ﬁgﬁ%y &%byrr I'ne (re§§’§5nt§31by _
generaI for@gkﬁnﬁg)(qnven belomb b : .-5-

R%00

2

,(wherein Ar represents' an aromatic group having a nitro group in
an ortho position ,. R‘ represents 'a_n aikyl group having 1 to 5_ca£bon
atoms, and R’, R®, R’, and R each independently represez"xts. a
hydrogen.atom or an alkyl groﬁp having'l to 4'earbon atoms).

" Preferred among the 1,4-dihydropyridine derivativés
represented by general formula (1) given above is 1-.
carboxyéthyl—By5-dimethoxy¢érbonylf4—(2-nitropheny1)-1,4-
dihydropyridine (representedby general formula (3) given below) .

Preferred among the 1,4-dihydropyridine derivatives represented
by generél formula (2) given above is l-ethyl-3,5-
dimethoxycarbonyl-4-(Z—nitrophenyl)-1,4-dihydropyridine

(represented by general formula (4) given below).



[er}] o The polyan1c aC|d is preferably one. obtalned by reactlng a
piphenyl t et racar boxyl ic di anhydri de - mnth Sel phenylenedlan1ne and :
4, 4" - di am nodi phenyl ether. . - - -~ .DETAI LED: DESCRI PTI.ON OF THE INVENTICN

The negative .phot oresi st. conp05|t|on of “the present '|nvent|on conprlses a o

pdlyan1c acid and two 1, 4- dlhydropyrldlne - S -6

3)

g
02H4 COOH

(4)

The polyam:.c aca.d 1s preferably one obtained by reacting
a blphenyltetracarboxyllc dianhydride with p-phenylenedlamlne
and 4,4'-diaminodiphenyl ether.
TA RI I N
The negative photoresist composi_tion of the present -

invention comprises a polyamic acid and two 1,4-dihydr'opyridine



derrvatrves respectrvety represented by general fornulae (1) and (2) given. .
above. The .polyanic acid is not partrcularly Irntted as long as it is a :
pol yani'c ‘acid known to yield a polyin de. upon heatrng However,. the -
pol yanmi ¢ acid- generally has. a structural ‘unit represented.by the follow ng-

general formula (5): - lerr]. i (wherein Rerr] represents a :
tetraval ent organic group and R[err] represents a bivalent organic group).
Exanpl es of. Rlerr], which is a tetraval ent organic group, in the above

structural. unit include aromatic, aliphatic, or alicyclic tetravalent

groups havi ng e atheled! PBsSbct Evlily rduaiified BRYLREERE, £RHNRNE1) and
di phenyl, di phenyl ether, diphenyl” sulfone, diphenylpropane,

di phenyl hexaf(b?ogepéapeeeve benzopRalaRt.c Bdianes 6tGYEFebEhBELly limited -
Especially preferred of these are tetraval ent groups having the skel eton -
of benzene, a@i pBAGYAs it AlkeaybbEYahL ¢ i epd Kresven ter e eddphepolei miteain
Rl err] should not be construed as being limted to these exanples. - .
Exanpl es of Reetihg.whiickevera the Poditantiragamiid. genepalrly halsea atomectural -
structural unit include aromatic, aliphatic,:or .

-7- ‘unit. represented by the follow1ng general formula (5)

- (5)

(wherein R represents a tetravalent organic group and R*2
represents a bivalentdorganic gfoup)

Examples of Rn, which is a tetravalent organlc group,
1n.the above structural unit include aromatlc, allphatlc, or
alicyclic tetravalent groups having the skeleton of, e.g.,
.benzene, naphthalene, perylene, diphenyl, diphenyl ether,
diphenyl sulfone, diphenylpropane,_diphenylhexafluoropropane,
benzophehone, butane, or cyclobutane. Especially preferred of
these are tetravalent groubs-having the skeleton of benzene,
diphenyl,diphenylhexefluoropropane,orhenzophenone. However,
R'! should not be construed as being limited to fhese examples.

Examples of R'?>, which is a bivalent organic group, in

the above structural unit inciude aromatic, aliphatic, or



alrcyclrc brvalent groups havrng t he - skeleton of e.g., drphenyI; et her,
benzophenone, . di phenyl net hane, d|pheny1propane drphenylhexafluoropropane
di phenyl- sul f oxi de; di'phenyl sulfone,. .di phenyl , -benzene, or . -
di phenoxybenzene. Especially preferred of-. these are bival ent - groups havrng
the skel eton of di phenyl ether, benzene," or di phenoxybenzene. However, '
R err] should not be construed as being limted to these exanples '

A ponanrc .acid havrng the structural unit described above can be obt ai ned
by reacting one or nore tetracarboxylic dianhydrides havrng a tetraval ent

skel et on sucly 25, LI035 BBOKBML DL DS SRS RAUE NS N1AVEAGH 20y

bi val ent ské? such an-alnost equi”

proportion i r ch : _
Nt hyl - 2- p%rﬂrr 38%29@5%?%‘2?%y?§£%*$ﬁ%“§9%. BB nTPAeTXAPASR2AR fot hy!
sul f oxi de, ﬁ@ﬁ@ﬁﬁéiyfmmﬁwem&en?qgﬁ%%% ddh.i%h‘éﬁ%@%rﬂ'f‘dﬁe,

preferably obtarned by reacting a brphenyl c dianhydride as
the 't etracardipyengl fbenzede, der @i pheRoxypeargnenedE3pbaeadly phekerred of

-dranrnodrphenyl et her as the diam nes. In the negative
phot or esi st ¢l sdd bival ehhegpowss Haviiny ¢ehel shelatcn sy ddpheaytf ether,
1, 4-di hydropyri di ne derivative represented by general forrmula (1) and a
1, 4- di hydr ofyenziéme, oerdiphenexybenzseat eddwewenerRif showldan¢®)bes used -
as a -photosensitizer. - These ‘1, 4-di hydropyri di ne derivatives :
respectivel Woﬁ%mm%cbwgéﬂéﬂﬂate4 oﬁ?rut%@s%‘ 1¢xampll€®) are incorporated
'n : ' A polyamic acid hav1ng the structural unit described
above can be obtalned by reactlng one or more tetracarboxyllc '
dlanhydrldes hav1ng a tetravalent skeleton such as those shown
above w1th one or more diamines having a blvalent skeleton such
as those shown above in an almost equlmolar proportion in an
_ appiopriate organic solvent such ‘as N-methyl-2-pyrrolidone,
dimetﬁylaceﬁamide, dimethjiformamide, dimethyl sulfoxide, or
hexamethylphosphoramide. The polyamic acid is especially
preferably obtained by reacting a biphenyltetracarboxylic
dianhydride as the tetracarboxylic dianhydride with p-
phenylenediamine and 4,4"' -diaminodiphenyl ether as the diamines.
In the negative photoresist composition of the present.
inventioh, a combination of a 1,4-dihydropyridine derivative
represented by Qeneral formula (1) and a 1;4-dihydropyridine
derivative represented by general forﬁula (2) is used as a
_photosensitizer. |

These 1,4-dihydropyridine derivatives respectively

represented by general formulae (1) and (2)-ére incorporated in



‘such anpunts that the sumthereof is generally from5 to 50 parts by = -
wei ght, preferabl'y from 10 to 30 parts by weight, . per 100 parts ~ by wei ght
of the polyam.c acid.. If the incorporation anmount of  the - ...~ C
-1, 4-di hydropyridine. derivatives i's smaller than 5 parts by 'weight per 100.
‘par t's. by wei ght of - -the pol yam c acid, -the . photoresist conposition obtained
shows reduced devel opability after irradiation with actinic rays. Namely,
the effect of reducing the solubility of exposed areas i-n an al kaline -
devel oping solution is insufficient and the pattern formed. is apt to be _
I ndi stinct. e sate drle | r:al i t -0f : '
1, 4-di hydr op%flg?‘n%ﬂélgﬁﬁat [ vestl-hlesgplgr%%grp%ﬁgﬁa%gggg?ggﬂgyf&&%iggEg, _5% psaolﬁsd'
matter precipit,a) enAd¥e 280 iSto +60 j tal Lned .S $HAT.

S0l Ut | on g h T B o0 R R (B b e pey, ShOR
stability andpyPaéighf-éOrtAd PRI i2RSd .FUTENBRAD] feolBSFELFER HRASESE of

where the negative pattern formed fromsuch a conposition undergoes a _
consi der abl e wheght4datngdasepypadiheadietioativak, iEeSnhll88 tHaniSRirEs by
mechani cal strength. The proportion of the 1,4-dihydropyridine
derivative repighénped b9Ogpaetal bijowatght( D tthel polizadidi Risdidypythiedi ne
derivative represented by general formula (2) is preferably from 1:5 to
5.1 by wei ght phatprepgisteratbysitionlobtadned] shpwseirgiduced idetfed opability
proportion of the derivative represented by general fornmula (1) is snaller
than the | oweRfFeRi irradiasion wikbl apabpict yavs . i njlaredy, thet@affect of
“proportion of the derivative . ' -9- '
prop regucgng the solubility of exposed areas in an alkaline developing’
solution is i'nsuffi.cient and the pattern formed is apt to be
ihdistinct_. On the other hand, if the incorporation amount of
the 1,4.-dihydropyri'dine derivatives is larger than 50 parts by
weight, a solid matter precipitates' when the photofesist
composition' obtained is _stor'_ed as a solution and this
precipitation exerts édverse influences on storage stability and
- pattern-forming properties. Furthermore, there are cases where .
the negative pattern formed. from such a composition undergoes__ a
considerable weight decrease upon heat treatment, resulting in
impaired mechanical stren_gth .

The proportion of the 1,4-dihydropyridine derivative
represenfed by general formula (1) to the 1,4-dihydropyridine
derivative represented by general forrﬁula {2) is preferably from
1:5 to 5:1 by weight, more preferably from 1:3 to 3:1 by weight.

If the proportion of the derivative represented by general

formula (1) is smaller than the lower limit thereof,

developability is 'impa_ired. If the proportion of the derivative -



represented by general formula (2) is snaller t han the | ower it
thereof, adhesion to substrates is inpaired.- - .- In t he R

1, 4- dlhydropyrldlne derivative represented - by general fornula (1) Ar-
‘represents an aronati.c group having a nitro group in an ortho p03|t|on
~and is preferably an o-nitrophenyl group. Rl err] represents, an aIkerne
group having 1 to 5 carbon atons,. and is preferably a nethylene et hyl ene,
or propylene group. Rierr], R[err] Rlerr], and Rerr] each represents a
hydrogen atom or an al kyl" group haV|ng 1 to 4 carbon atons, and is

_preferabl h h d Rierr
cach i s mor e® pﬁ%%%ﬁ%ﬁét%“gﬁﬁaf%éﬁﬁoa%f e Y g L85 PRSI
Lhe L4 191 MyALaaKE, dbaRedebhYRhl Kap<teREaseaLedrpy ggaeral formia (1) for

use in . the present {nvention ere ore inclu

1- car boxyet hyl - 3, 5- dtHEtHQXYC@LQQ %3ldlne derJ.vat:Lve represented by
ni t rophenyl )-1, 4- dlhydropyrldlne car oxymet hyl - 3, 5-

di net hoxycar §efgkral Fodnitilld 0P)eBY depdrdsdh 1 dhGpdnLt I gréup hav1ng anitro
car boxypropyl - 3, 5- di met hoxycar bonyl - 4-(2-ni trophenyl ) -1, 4-

di hydr opyri dgpeupaim dn ceurtiex gy sipyi ors, - GI&WMIYJ afr o-m.trophenyl o
(2-nitrophenyl)-1, 4- dlhydropyrldlne Especially preferred of these is '
1- car boxyet hgteo@p5- R} meepoagestHenyd Lidyéne group having 1 to 5 carbon atoms,
ni trophenyl)-1, 4-di hydropyri di ne, which is represented by the follomnng
gener al for ngqua 1(s3pref erably a methylene , ethylene, or propylene]_@roup R%,
| R? , R*, and R® each represents a hydrogen atom or an alkyl group
having 1 to 4 carbon atems ‘ ‘and ;s pref erably a hydrogen atom or
a methyl or ethyl group; R? and R® eaeh. is more preferably a
hydrogén atom. _ _ _ |
Preferred examples of the 1, 4 -dihydropyridi ne_ derivative
r'e.presented by general formula (1) for use in the present invention
therefore 1nclude 1- carboxyethyl -3,5- d1methoxycarbony1 -4-(2-
ni trophenyl) -1,4-dihydropyridine, l-carboxymethyl-3,5-
dimethoicycarbonyl -4-(2-nitrophenyl)-1,4-dihydropyridine, 1-
carboxypropyl-3,5-dimethoxycarbonyl-4- ( 2—n’iltropheny1) -1,4-
dihydropyridine, and 1 -carboxypropyl-3  5-diethoxycarbonyl-4-
(2-nitrophenyl)-1,4-dihydropyridine. Especially preferred .of
these is 1 -carboxyethy1-3 , 5-dimethoxycarbonyl-4- (2~
ni trophenyl) -1,4-dihydropyridine, which is represented by the

following general formula (3).

-~ 10 -



Terr] S I"n"thé.' "1’"zi'di hydr opyri di ne derivative represented by -

general formul-a (2) represents an aromatic group:. having anitro group.f'f

‘in an ortho p05|t|on and is preferably an o- n|trophenyl group. Rlerr] S
represents-an al kyl group: having 1 to 4. carbon atons, . and i's preferably a
methyl, ethyl, or propyl group.- Rlerr], Rerr]; R[err] - and ‘Rlerr] each
i ndependently represents a hydrogen atom or® an al kyl: group having 1 to 4
carbon atons, and. is preferably a. hydrogen atomor,.-a nmethyl or ethyl
group. R7 and R each i's nore-preferabl’y 'a hydrogen atom - S
Preferred exanples of the 1,4 dihydropyridine.derivative.-represented by
general formula (2) for use'in the present invention therefore include’

1- et hyl - 3, 5- di met hoxycar bonyl - 4- (2- ni trophenyl)-1, 4- d|hydropyr|d|ne
- 1-net hyl - 3, 5- dlnethoxycarbonyl ( -ni t rophenyl ) -1, 4-di hydropyri di ne, " 1-
propyl - 3, 5- di met hoxycar bonyl - 4- ( 2- pi£ ohenyl) 1, 4- d|hydropyr|d|ne and
1- propyl - 3, 5-di et hoxycar bonyl - 4-(2 _ -
nrtrophenyl)-1,4-dihydropyridine[-\\\ al | preferred of  these is
1-e1hy|-3,5-dinethoxycarbonyl-4-(%; ropN 1).-'1, 4- : :

HzCoO COOCH, __

02H —COOH

In the 1,4—dihyd£opyfidine derivative.represented by
generai formula (2) , Ar represents anaromatic group havinganitro
group in an ortho position; and is preferably an p-nitrophenyl'
group. R° 'represents -a_n | alkyl group havir_lg 1 to 4 carben atoms,

"and is preferably a methyl, ethyl, or propyl group. R’, R®, R®,
and R*° each independently represents a hydrogen atom or an alkyl
groﬁp having 1 to 4 carbon atoms, and is preferably a hjdrogen
atom or a methyl or ethyl group. R’ andR® each is more preferably
a hydrogen atom. o

Preferred examples of the 1,4~-dihydropyridine derivative
represenfed by general formula (2) for use in the present invention
therefore include 1-ethyl—3,Sedimethdxyca:bonyl—4—(2—
nitrophenyl)-l,4-dihydro§yridine, l1-methyl-3,5-
dimethoxycarbonyl-4- (2-nitrophenyl) -1,4-dihydropyridine, 1-
propyl-3,5-dimethoxycarbonyl-4-(2-nitrophenyl)-1,4-

dihydropyridine, and l-propyl-3,5 -di ethoxycarbonyl-4-(2-
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drhydropyrrdrne mhrch s represented by t he follomnng general formula " . -,
(4). [err] Such a1, 4-di hydropyri di ne: derrvatrve can'
be obtarned - for exanple by reacting a substituted benzal dehyde wi-th an-
at kyl proprolate (aIkyI ester of ‘propargylic acid), which is:-used in-:an
afount two tinmes by nole the anmount - of the substituted benzal dehyde, and
“with the corresponding primary amne in glacral acetic acid with refluxrng~
(see Khim Geterotsikl. Soed. pp. 1067- 1071, 1982). - . The -
-photoresist conposi tion of the present invention is applred to an .

W ih et ?E.erf*‘#ﬁ%éﬁ?%ﬁbaﬁu‘&td@%@ﬁ%ﬁﬁ&diﬂ%r'th Parialdy p,‘?{‘éégres'%éaﬁ & e:
h ' T t
(o obtaln aohefe o T RRLE-3 {5 lna tARR ot Ry 2R i Fedbb p Y EY 7 B

patterned f hich
finally hea‘J’rl e}gg’t oo%yﬂld_:hnt err”pelr%t ulrse 55 reseé’ teg %%Bgl 53%118wzlin9dgenvrﬁer eby-

a pattern |fg§§hggn§4§trng of a polyinide resin can be obt ai ned.
Utraviolet rays are generally preferred as-the

(4)

CzHs

© Such a_1;4fdihydropyridine derivative cae be ebtained,
' .for -exampie, by reacting a substituted benzaldehyde wi th an alk}}l
bropiolate (alkyl ester of propargylic acid), which is used in
| an. amount two times by mole the amount of the substituted
benzaldehyde, and with the eorresponding primary amine in glacial
acetic acid with refluxing (see Khim. Geterotsikl. Soed.,
pp.1067-1071, 1882).

The photore51st composition of the present invention is
applied to an appropriate substrate, and the coating is dried,
subsequently irradiated with actinic rays to conduct exposure,

'.and then heated (post—exposure.heating) to form a negative latent
image. This coating film is developed to ocbtain a negative image,

i.e., a desired pattern. Thereafter, this patterned film is
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actlnlc rays S Nbre speC|f|caIIy, the post exposure heatlng nay be
conducted at a tenperature of about 120[err]C or higher although this: '
tenperature varies slightly dependlng on thhe kind of -the photosen5|t|zer
used. As a result,. the solubility of the eéxposed areas:in-a devel oping
_solutlon conpr|5|ng an aqueous. aIkaI| ‘sol ution is :reduced-and the -
~unexposed areas accordingly cone to have relatlvely high solubility in the:
devel opi ng sol uti on. Thereafter, a negative image can be forned t hr ough -
devel opnent. The reason why the ‘exposed areas -cone to have reduced

~“sol ubi | i Uy £iRaflyHdetlddodeK ShARI P tllOR MR tHQ%&g;ﬁéhféacia

conposition is exposed.as described above nmay be as follows

4- di hydr opywhéiaBy 081 paeté e Simded Feor S KL 11V | Sk e Hanjivalde) §os il Rl Hear y
ammoni um hydr oxi de derivatives, etc. through .intramolecul ar rearrangenent..

Through t heosubsequentummdrae@tfwg ;a1 65en ELAPDY NSiSe FEEREE 0a € herk Cal
reactions to have -sone interaction with the polyan1c acid. ‘As a result,

the pol yanactimid cayes to have reduced al kali solubility to give a
negative pattern. . According to the present. i nvention, a

di ssol ution acceleMQEQwSPemlfimahMEXpﬁbedpasEaexn¢SQhetheetlsq ﬁaanecan
be incorporated into the photoresist conp05|t|on " Exanpl es of the '

- 13 - conducted @ 3ctepern terelof abouti W0 ferar boker @]eﬁ}w%@bl%c h
as nitrobenzal dehydes, dinitrobenzal dehydes, di anonebenzal dehydes, and

i sopht hal al tRE/ER HHeHV%ﬁl%%l?4+@PE&Ypﬂ%P?EthEeﬁ9dE§esEEHd of the

_ photosens:.tlzer used. As a result the solub:.l:.ty of the exposed
areas in a developlng solution comprising an aqueous alkali

| solution is reduced and the unexposed areae accordingiy come to
have relatively high solubility in the developlng solution.
Thereaf ter, a negative 1mage can be formed through development.
The reason why the exposed areas come to have reduced solubility
in an alkaline developihg solution when the éhotoresist
c_:ompositi.on is exposed as described above .may be_ as follows. The
1,4-dihydropyridine derivatives change into pyridiné derivatives,
quaternary ammonium hydroxiele derivatives , etc. through |
intramolecular rearfangement. Through the subsequent heat
treatment, these éompounds uridergo chemical reactions -to have
some intéraction with the polyamic acid. As. a result, the
polyamic acid comes to have reduced alkali solubility to give a
negative pattern;

According to the present inveni‘tion_, a dissolution

accelerator fdr: the unexposed areas of photoresist films ‘can be

incorporated into the photoresist composition.  Examples of the
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~as glyoxal. Especially preferred of ‘these are o-, m, and p- SR .
ni-tr obenzal dehydes. -These di ssol ution accel erators may be used alone-or as- '
~a mixture of two or nore thereof. These dissolution accelerators are .
general 'y used in .an ampunt: of from 1.5 to 20 -parts by weight per. 100 -

parts by weight of the polyamc acid (on . .a solid basis). 1'f the amount of

a dissolution accelerator incorporated-into the photoreS| st conposition is’ o

too l-arge, there are ‘cases where the pol yi m de resin filmobtained has
inpaired properties or where the photoresist filmdevel ops.cracks after

post - exposup ?urg h'tg gn0 Ecgg?. ngtg%V ?lngEH? aréivﬂ.g%?[%u gﬂhegé/&egg such as

hi gh-t enper a eatin negative pho

- conposi ti °“n?i:r)l?ﬁ@n%i&%ﬂgd?b“‘@Wﬂ%ﬂe@&aﬁ% c?éé‘eﬁlai; heb |an%8§h?§es'

preparing a polyamc acl rémone or nore tetracar oxy

and one or gpYe;s é‘?&ldéhf&le%‘?ﬂH%habsﬂEﬁe“éfn.ﬁﬁét{fatalcﬂaﬁ STRAYG,
described ‘hereinabove and mXing the resultant "polyamc acid wwth the 1, 4_

- di hydr opyr &6 QE?rdﬁéﬂ.VatEé/ﬁécMwlﬁ?élfe?\M& &f\0chéde d0Ee16d, m¥l tandhg-

. di ssol ution accel erator . An exanpl e of nethods for obt al ni ng a
negative pahierabeﬁzamuéhgdasgatm@s@mwoemwoma&aesekatar@fmywmwt
i nvention is as follows. The photoresist conposition of the present
invention i3lappler@or mixtppecpl iatcosubstedtheereof . These dissolution

- 14 - generally in a thickness of from1 to 50 [err]m
preferably ?¢©ﬁ1§93t9953@r?eg¢f}%‘ab¥w MRy ImFn amopnt. catfingy ils 5drt|°e60by
heating. at a tenperature of from50 to 100[err]C and then irradiated with

actinic a?%r*t:ﬁr%g'fﬁlﬁ’taﬁﬁlrobpp@#%é&%ﬁ’&él@%?fe%%rﬂﬂww Fid (on

a solid basis). If the amount of a dissolution accelerator
incorporated into the photoresist compositién is foo largel, there
are cases where the polyimide resin film obtained has impaired
properties or where the. photoresist film gievélops cracks after

- post-exposure heating or during development, subsequént drving,
high-temperature heéting,.etc.

T-he negative photoresist cémpositidn of the present -
inventioﬁ can be obtained, for example, by preparing a'polyamic
acid from one or more tei:racarboxylic dianhydrides and one or more
diamines in a'n. ai:propriate organic solvent in the manner described

- hereinabove and mixing the resﬁltaht polyvamic acid with the
1, 4—_dihydropyridine derivatives described abéve and, if desired,
with the dissolution accelerator.

An example of methods for obtaining a negative patte-r_:n
from the negative photoresist composition of the present
invention is as follows. The photoresis.t composition of the

present invention is applied on an a_ppropriate substrate
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-desired pattern. Thereafter, ‘the exposed f|In1|s heated (post exposure X
heating) at a tenperature of from 120 to 200{err]C,- preferably from130 to
'180[err] C, and then devel oped with .a devel oping solution by the i pmersion
met-hod, spray met hod, etc to renove. -t he unexposed areas. Thus, a-negative
pattern.can be obtalned ' o Exanples of the deveIoplng solutlon used
above include aqueous solutions’ of an i .norgani c al kali such as sodi um
hydroxi de of potassium hydroxide. |If desired and necessary, use may be
made of an aqueous solution of an organic. alkali such as propylanine,

butyl am ne, gaaehhgnehagi BRickRbEANBE %&ﬁn@@ougbhmr gﬁfgfer l CPP&h“fo

These al kal i'ne sol utions may optionally contain an. anrc so

an ‘al cohol , tandovpm, 088 SWFARMLES. Bhe UShRANGUEH arﬂsa%gmé@tﬁﬂétﬁt%

t he unexposed areas of the photoresist filmcan be conpletely dissolved
avay. W t hi n teamperatiireabf PEFoME Dot 108°C Al thehei phadoaesisti £h ldBinidus
-exposed. and devel oped, it is rinsed with water to thereby obtain a resin
fil mhavi ngralys dbsiougth Ragappreprabater photomask col;h@@oafcﬂr@w BHeere.
the polyanmc acid salt formed during developnment is |ess apt to diffuse or
di'ssol ve i ndesd redy padyfiery . sBhereantedepehbengxposedefkimdisf heheedol yanic

acid or the alkali concentration of the alkaline devel opi ng sol ution.
However , thép°st‘e"‘l”s‘-“'-‘e peryFangd atia FemmeArhyrefefriroe H%Qet@p?@h‘ic
readi ly dissol ves during the subsequent rinsing with water,

preferably Wﬁﬁerﬁ&%ﬁ o 3%k époﬁﬁvﬁfﬁi shepfirvekored o thop devied aping
e, LS BrP BT SAMB TR apay SRR SRS e
32%’53; E)!:)C/:CI :&lz)‘%tnl }OQ%&B%&Q Pgin% ggntﬁ'xu ¢ Iadniaaa!tinvglzgae e£'1rr'1()o.'.l':§xtn1 be obtained.
| Examples of the developing sol_ﬁtion used above include
aqueous solutions of an inorganic alkali such as sodium hydroxide
or potassium hydroxide. If desired and neceSSary, use may be made .
of an aqueocus ‘solution of an organic alkali such as propylamine,
butylamine, monoethanolamine, tetramethylammonium hydroxide, or
choline. ‘ These alkaline solﬁtions may optionally contain an
. organic solvent, e.g., an alcohol,' and various suffactants. By
using such a developing solution, the u'nexposed areas of the
photoresist film can be completely dissolved away within a
practical period of time. After the, photoresist film is thus
exposed and developed, it :Ls 'rinsec_l with water to thereby obtain
-a resin film having the desired negative pattern. |
| There are cases where the polyamic acid salt formed during
development is less apt to diffuse or dissolve in the developing

solution depending on the kind of the polyamic acid or the alkali

concentration of the alkaline developing solution.. However, the
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|nage con5|st|ng of a heat-re5|stant polylnlde resin can be obt ai ned..
Usi ng the negative photore5|st conposi'tion of "the present |nvent|on a
circuit.board can hence-be obtained in-the. follow ng -manner. - . L
Thephotore3|stconp03|t|on i s applied toanappropriate netal foil substrate-
made of, e.g., copper or aluminum and the coating is dried, rrradlated
w-th actlnlc rays through a photonask subsequently heated to a
tenperature of from120 to 200[err]C, and then devel oped with an al kal i ne
devel opi ng solution to dissolve away the:unexposed areas - The 'negati ve

pattern thugg & ¢ éém*&i&ﬁé\;\%irﬁ’ 2P YL Fo 10kl &ag%?aﬂoé ”JC to

imdize the an1c aci ereby a Circui oar
resin fil [ I r

More speci P}ag%# Bﬁrgﬁél Elg%l ga%%g&?%@grm%%f@%&g%%?#dé res B)RL For rred
on a netal {gih éblbﬁitf abeekMidenghoendesaitihedo FRfeRY or amgﬁeﬂl \fHbreby -
circuit pattern consisting of a conductor layer is then formred on the

i nsul ati ng hapatterﬁhuan aerbeumhehearlng suspensi on board for.exanple
can be obt ai ned. -+ 16 - :
Furt hernore, the negabsequghblp;eshetrésmpOSleomsotlhbelyphe&Q&a itavantion
can be used also in the followng manner. A circuit board obtained by
forming a paempﬁﬁeﬁucén‘dﬁcab%tlm 30 tg. 508°Cppweon fwhigh dthepolyamic
insulating layer (e a polyimde film is coated on the

conduct.i ve- P&¥er18i W%%ﬁdt‘ﬁérﬂé@atqlwdmﬂmuononﬁﬂmm @n negadixve

negative pattern is forned from the coatln% in the same manner as the
above to’ théﬁn@gﬁ FORfEShing of a heat-resistant polyimide resin can be

obtained.

Using the negative photoresist composi tion of the present
inventioh , @ circuit board can Hence be obta'ined in the following
manner. " The photoresist composii.:i'on is apél ied to an appropriate
metal foil substrate made of, e.g., copper or alum:.num, and the
coatingis dr:.ed :eradlated with act:LnJ.c rays through a photomask .
subsequently heated to a temperature of from 120 to 200°C, and
then developed witﬁ an alkaline developing solution to dissolve
away the linexposed areas. The negative pattérn thus formed is
heated to a temperature not lower than 300°C to imidize the
polyamic acid, whereby a circuit board having a polyimide résin
filra of the desired pattern .as an insulating layer can bé obtained.

More specifically, an insulating layer made of a polyimide resin
is formed on almetal foil substrate in the above-described manner
and a given circuit pattern consisting of a conductor layer is
then formed on .the insulating layer. Thus, a circulit—bearing

suspension board, for example, can be ‘obtained.
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i nsul ating | ayer having given openings so that the conductive Iayer is
“exposed in the openings. The openings are filled with a- conductive . .
material (e.g.,. a deposit of a metal -such as. copper or nickel) so- that the
conductlve | ayer is electrically connected to the conductive. material ,
whéreby a circuit board for nounting -on el ectronic parts can be produced
Specific exanples of the above application of the negative photoresist.
conmposi'tion of the  present invention-include use of the conposition as a -
material for the insulating |ayer of .an interposer to be nounted on a

fﬁyeﬁﬂ]gﬁc\tmoﬁ .be expPal nedmgeﬁdwl’be neg&e ere‘ﬁxp}e %%r%%tﬁ%l °§"p9‘?d'et§ ‘?gﬁ%‘?
Exanpl es, ?rtele%n'tn\(ﬁg'\%g%@ons Bay! QenﬂgegeafggsﬂluEﬂe%onéQEn&' rglxru?%t Oa

t hese Exanpl I N any

REFERENCE EXaVRERiE boﬁgﬁnéﬂﬁﬁiﬁeafby formlng a patterned conductlve layer
1- Car boxyet hyl - 3, 5- di et hoxycar bonyl - 4- ( 2-

ni trophenyl) (&.4-.0i Ayespys i £6i) on an insulBtEng Qﬁyé@e'(éc acuj
di ssolved 7.56 g (0.05 nol) of o-nitrobenzal dehyde and 6. é% Smqu nDI)-

of. [err]-al afiine) Whikeatédi onsthelidantwesi kenlapst ngideaith 8&he191@[galtrﬂv€
on an oil bath, 8.41
photores:.st compos:l.tlon and a negat:t.ve pattern is formed from
the __coatlng in the sar_ne manner as the above to thereby form an
insulating layer naving given' openings so tnat the conductive
~ layer is exposed in .the.openings. The openings are filled with
a conductive material (e.g., a deposit of a metal such as cepper
or 'nickel) eo that the conductive layer is electrically connected
to the conductive materi_a_l_,_ whereby a.circuit board for mounting
on electronic parts can be produced. Specific _examplés of the
above application of the negative photoresist composition of the
present invention include useﬂ of the composition as a material .
- for the insulating layer. of an interposer to be mounted on a
_semi conductor. |
EXAMPLES
The present invention .will be explained below by
reference to Examples and Reference Examples, but the invention

should not be construed as being limited to these Examples in any

way.
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g (0.10 nol). of methyl: propiol ate was added: dropw se thereto mﬁth stlrrlngs_.
over 1 hour. After the addition, the resultant mxture was. heated and i
stirred for further 30 nmi‘nutes and then cool ed to room tenperature. Ten
granms of nethanol was.mixed therewith;, and the resultant m xture was..
cooled with a refrlgerator' The crystals thus precipitated were taken out -
by filtration, washed with met hanol , and then purified by .
recrystaLIizatlon from ethanol to obtaln 10 g of crystals of

1- car boxyet hyl - 3, 5- _ '

~di met hoxycar bonyl - 4- ( 2- nltrophenyl) 1, 4- dlhydropyrldlne (yleld 50@6
REFERENCE EXAMPLE 2 (Synt hesis of  1- Ethyl , 5- di met hoxycar bonyl - 4- (2-

ni trophenyl)-1, 4- dlhydropyrldlne) ' :
1- Ethyl - 3, 5- di met hoxycar bonyl - S-nltropﬁenyig % ﬁ di hydropyridine was -
obt ai ned from@ﬂﬁh@sa@ewlldem% iy |—@rn5ﬂ@1n@1ﬂxdlﬁ}cf%bcﬂ{ﬂp-l@1é§-e In

the same manner as in Reference Exanp _
.18 - nitrophenyl) -1 4-dlhydropyrldlnBEFERENCE EXANPLE 3. (Synthe5|s 

of 1- Carboxypropyl 3, 5- dlethoxycarbonyl 4-(2-

-ni trophenyl ) -1, 4- di hfdr 6pgrofliaedtic acid were dissolved 7 56 g (0.05 mol)

1- Carboxypropyl 3, 5-di et hoxycarbonyl -4-( 2-

ni't rophenyl ) ©f, W%W@m&ldﬁhﬂ%!}d@t@ ad® .f07dmol) af ﬁf@bmzaédel‘mdfle

y-am nobutyric acid, and ethyl propiolate in the same nanner as in

Ref er ence EX&ﬁﬁ esqiutlon was kept elng'heated at 100°C on an oil bath, 8. 41

' g (0.10 mol) of methyl prop:Lolate was added dropw:.se thereto with
stirring over 1 hour. Af ter the addition, the resultant mixture
was heated and stirred for further 30 minutes and then cooled to
‘room temperature. Ten gré.m's of methénol_was mixed therewith, and
the resultant mixture was cooled with a refrigerator. The
crystals thus precipitated were taken 9ut.by filtration, washed
with methanol, and then purified by recrystallization from
ethanol to obtain 10 g of crystals ofll-carboxyethyl—3,5-
dimethoxycarbonyl—4—(2~nitrophenyl)—1,4-dihydropyridine
(yield, 50%).
REFERENCE EXAMPLE 2
(Synthesis of 1-Ethyl-3,5-dimethoxycarbonyl-4-(2-
nitrophenyl)-1,4-dihydropyridine)
1-Ethyl-3,5-dimethoxycarbonyl-4-(2-nitrophenyl)-1,4-

dihydropyridine was obtained from o-nitrobenzaldehyde,

ethylamine, and methyl propiolate in the same manner as in

Reference Example 1.
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.ﬁEﬁERENCE EXANPLE'4 (Synthe5|s of 1- Propyl 3'54dinethoXyCarbony|44¥(2;
nitrophenyl)-.1, 4- dlhydropyrldlne)

1- Pr opyl - 3, 5-'di met hoxycar bonyl - 4- (2- nltrophenyl) 1 4-- dlhydropyrldlne waenfof

obt ai ned from o- nltrobenzaldehyde n-' propyl-am ne, and nethyl proplolate R
in the same manner-‘as in Reference Exanple 1. o :
EXAMPLE 1 . - 'A bi phenyl tetracarboxylic dlanhydrlde and p-

phenyl enedi ani ne in an al nost equi nol'ar proportion were di ssolved in

N-net hyl - 2-pyrrolidone in a total nononmer. concentration of 15% by weight.

“The nononers were reacted first %EEEEEﬁdﬁEEXEﬁE%Eﬁ& for 12 hours and then
at 75[err]C for 24 hours to obtain a solutron of a polyamc acid. .

To this sol Ulsyerheeie 33dadcAFHAhicTdpyinet Buqidtd carbonyl -4- (2-—

1- car boxyet hyl - 3, 5- di met hoxycar bonyl - 4-( 2-ni t r ophenyl

d|hydropyrldum&c@hbmyﬂedllm—aah@aﬁapyﬂi&ﬂﬁgﬁel.and 10 parts by ME|ght of
‘the 1-ethyl -3, 5-di-net hoxycarbonyl-4-(2- = -

19 - " eraubbxyphbpy143dBhwﬂeﬂmpmymarbdwmm%4ﬁaaﬂ n Reference
Exanple 2 (in:-a proportion of 2:1 by weight) per 100 parts by wei ght of

t he pol yan @iggiophenyld ~doHli-dibysiropyriflimeal ivas cdppadingich& raferd-vat i ves .
were evenly dissolved to obtain a solution of a photoresist conposition.

This sol uti %%Pb&nﬁﬁétiehyslestYWwFle%pemédetbwlmwxem i t h.

a spin.coater, and the coating was dried in
the same manner as”in Reference Example 1.

REFERENCE EXAMPLE 4
(Synthesis of 1-Propyl-3, 5—d1methoxycarbonyl -4- (2—
- n:.trophenyl) -1,4-dihydropyridine)
1-Propyl-3,5-dimethoxycarbonyl-4- (2-nitrophenyl)-1,4-
dihydropyridine was obta'ined from. q-nitrobenzeldehyde, n-
propylamine, and methyl propiolate in the same mannef as in
Reference Example 1. |
A biphenyltetracarboxylic dianhydride and p-~
phenylenediamine in an almost equimolar proportion were dissolved
in N—methyi -2-pyrrolidone in a total monomer concentration of 15%
- by weight. The monomers were reacted firét at room temperature
for 12 hours and then at 75°C for 24 hours to obtain a solution
of a polyamic aeid.
To this solution were added 20 parts by weight of the
l-carboxyethyl-3, S—dimethoxyo;:-a rbonyl-4-(2-nitrophenyl)-1,4-
dihydropyridine cbtained i_n Reference Example 1 and 10 parts by

weight of the l-ethyl-3,5-dimethoxycarbonyl-4-(2-
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a 90[err]C oven for 15 n1nutes to obtaln a coatlng f|In1haV|ng a. tthkness .
of* 15 [err]m Thereafter, contact exposure was conducted for 15 seconds
t hrough a gl ass mask with a 250- W ext ra-hi gh- pressure nercury lanp. . :
Af ter. the exposure, the coating filmon the foil was heated ‘in a 150[err]C“
oven for 10 minutes, subsequently imersed in a 5 w% aqueous sol'ution of
tetranethylannnniuh1hydrOX|de (devel opi ng 'sol ution) ‘at 40[err]C-for 2

mnutes (the unexposed areas blushed and -swelled upon this inmmersion)

and then rinsed with 50[err]C hot water. As a result, the “unexposed areas

di ssol ved awaropheinga )a 1, 32idibhaophr iREGR b)b%aﬂﬂbheiﬂ Y féﬁé&%&.{?&

t he exposed areas dlstlnctly remai ning on the SUS foil e retention of
film thickzeginaatpropbetieN bOEN bYW ARid¥%) per 100 pJPt§ PRLHE gh iVase
heated in a nitrogen atnosphere at 380[err]C for 2 hours to I'mdize the

pol yani ¢ acitthe Bodyhinim aktier (bhea isdldiz dlasaz)hadrRet BiBYaespyelidife
[err]m .which was 70% of the film .thickness prior to the imdization wth
heati ng. Thderfivefiwes wewksj eveedyt dizsolossl o biainest so&%ta.drxess.fl ta the

filmwas not - 20 - : . peel ed
off at al|.photoresist composition. - EXAMPLE 2 - - A solution of a

phot or esi st corrp05|t|on was obtained in the sane manner as in Exanple 1,
except that 15 partg b§. ﬁg}.gﬁ{.onocpftah@hotorea.st composition was appl:.ed

PR, R ST ——
the . propyg §O5C oven for 15 minutes to obtain a coating fJ.lm hav:Lng a
I'u.ckness of 15 pm. Thereafter, contact exposure was conducted
for 15 secozids ﬁhrough a glass mask with a 250-W extra-high-
.pressu're mercury lamp.

Af ter the expesure, the coating filmon the foii was heated
in a 150°C oven for 10 minutes, subsequently immersed in a 5_T~;"E%
aqueous solution of tetramethylammonium hydroxide (developing
selution) at 40°C for 2 minutes (the unexposed areas biushéd and
| swelled upon this immersion), and then rinsed with 50°C hot water.
As a result, the unexposed areas dlssolved away to give a
satisfactory negative pattern consisting only of the exposed
areas distinctly remaining on the SUS foil. ' The retention of £film
thickness after the development was 90%.

This pattern was heated in a nitrogen atmosphere at 380°C
for 2 hours to imidize the.polyamic acid. The film after the
imidization had .a. thickness of 10 pm, which was 70% of the film
thickness prior to the imidization with heating. This film was.

subjected to a crosscut tape test. As a result, the film was not
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mﬁinﬁthoiycéfbonyl 4- (2 nltrophenyl) 14 dlhydropyrldlne obtarhed_ih
Ref er ence Exanple 4 (in.a proportlon of 1:1 by wei ght) were-used as a
photosen3|t|zer i n conbi nation wiit:.h the sane " -pol yam c. aC|d as. i-n Exanple

1.. . 7. Using this.solution of a photore3|st conposi tion,. a
'satlsfactory negative pattern was -obtai-ned on an SUS foil ‘in the - SaﬁE'
manner as .in Exanple 1. The retention of filmthickness after developnent
was 90% ' - Thereafter, ‘the polyan1c ‘acid was inidized in the sane -

manner as in Exanple 1. The filmafter. the inmidization had a .thickness of

10 [err]m #gépgdwgngnggilthe film thickness prior- to the i m di zat.i on
with heating. This filmwas subjected to a- crosscut t ape test ‘As a

result, the filmwas not peel ed off agxégtigﬁg
EXAVPLE 3 Mononers consi sting o |phenyltetracarboxylic

di anhydri de, p-phenylsslediint e, aaﬁﬁoﬂaﬁebi§{:YC&ﬁﬁc5@.pEW|V)a's obtained in
1,1, 3,3-tetranmet hyl di sil oxane in a proportion of 1:0.95:0.05 by

- 21 - . the same mawlexr war éndEzampiedl j nedeapt Ha -8/ paaltsdbpeweight
total nononer concentration of 18% by weight. The nononers were reacted
first at reforfhernbwarbeyporpril-Bosirdiatibosxyearbonybfér(2€ for 24 hours
to obtain a solution of a fonan1c aci d. Usi ng the polyam c acid
sol uti on, eﬁ%ﬁﬁQRhQﬂY¥ﬁ B 4 pth Yl eapyridbne e td igredvdn Bgiar#eaelﬁx§MEleane'

manner. as i3[‘| rT.‘Ebplpal:'lts by weight of the 1-propyl 3 5-
dlmethoxycarbonyl -4- (2—n1trophenyl) -1,4- dlhydropyrldlne
obtained in Reference Example 4 (in a proportion of 1:1 by weight)
were used aé a photosensitizer.in combination with the same
polyamic acid as. in Example 1. |

Using.this solution of a photbresist composition, a
satisfactory negative pattern was obtained on an SUS foil in the"
same manner as in Example 1. The retention of film thickness after
development was 90%.

Thereafter, the polyamic acid was i.midized .in the same
manner as in Example 1. The film after the imidization had a
thickness of 10 uym, which was 70% of the film thickness prior to
the imidization with heating. This film was subjected to a -
cros'scut'.tape tést. As a result,. the £film was not peeled off at
all.

EXAMPLE 3

Monomers consisﬁing of a biphenyltetracarboxylic

dianhydride, p—phh'enylenediamine, and- 1,3-bis(y-aminopropyl) -

1,1,3, 3-tetramethyldisiloxahe in a proportion of 1:0.95:0.05 by
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- Subsequently, a satrsfactory negatrve pattern was obtained'on an SUS foil
- in the sane manner as in Exanple 1, except . that the period of-imersion-in
the devel opi ng sol ution was changed "to 3 minutes. The reteention of film.

t hi ckness after developnent was 90% o Thereafter the polyamc :
aCid was inmidized in the same manner as in Exanple 1. The fil'mafter the :

i mdization had a .thickness of 10 [err]m which was 70% of the film

t hi ckness prior to the inmidization with heating. This filmwas subjected'
to a crosscut tape test. As a result, the filmwas not peeled off at al

EXAMPLE 4 mole werdRIINBYIS/&ORSI ﬁlﬂté‘gh i-@—@*?@@ﬂ.‘{ 4bREraf ar PoXyl | nomer
di anhydri de, 2, 2-bis(3, 4-di carboxypheny )hex | uor opr.opane di anhydr

and p- phenybeaeénwar&eohnoﬂ PRy weoghel Orie Q\ohoheﬂwwgeleeréﬁéeedlﬁ&@ﬁ/ed
in N—nethyl 2-pyrrolidone.in a total nononmer concentration of 15% by

wei ght . ' Theatoroomr sempeeatazet €dr L2r Rbuss aR@Nth@AP&E Al ST ffcmf 2P Hauirss
‘and then at 75[err]C for 24 22 -

hours to obtai pb&asol at sodutfioa pﬁlyapbdyamn¢ acid. UBrng t he pol yamic
acid solution, a solution of a photoresist conposition vas obtained in the
same manner as in ¥©sangl he polyamic agissqlunibp, a sefusiect ofya
negative pattern was obtained on an SUS foil in the sane manner as in :
Exanpl e 1, BReEBresifkt cPmeofaitien YRS pREpined in the sarel SpinRgTs eisutiinon

han
was cha gedE xample 1.

Subsequently, a satisfact:ory negativé patt-e.rn.was_

. obtained on an SUS foil in the same manner as in Ekample’_l, e_xdept
that the périod of immersion in the. developing solution was changed
to 3 minutes. The retention of film thickness after development

. was 90%.. | |

Thereafter, the polyamic acid was imidized in the same
manner as in Example 1. The film after the imidization had a
thickness of 10 um, which was 70% of the f.i.lm thickness prior to
the imidization with heating. This film was subjected to a
crosscut tape test. As a result, the £film was not peeled.off. at
all. |

EXAMPLE 4

Monomers consisting of a b:r.phenyltetracarboxyllc
dlanhydr:!.de, 2,2-bis(3,4-dicarboxyphenyl) hexafluoropropane
dianhydride, and p-phenylenedlamlne in a proportionof 0.9:0.1:1
by mole were dissolved in N-methyl-2-pyrrolidone in a total
monomer éoncentration of 15% by weight. The monomers were reacted

first at room temperature for 12 hours and then at 75°C for 24
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to 5 ntnutes (the unexposed areas bl ushed and smelled upon thls
imersion). The retention of filmthickness after developnent- mas 9096
‘Thereafter, the polyamc acid was inidized in-the same manner as-‘in. . .
Exanple 1. The: filmafter the imdizati-on had a- .thickness of 10 [err]m -
whi'ch was.70% of ."the fil mthickness prior to. the imidization with heatlng

This filmwas subjected to a crosscut. tape test As a result, the fttntmas:"'

not peeled off at- all. : - EXAMPLE 5
Mbnoner s consisting of a blphenyltetracarboxyllc di anhydri de,

p- phenyl enegigikngs 8Bdadntats o‘ihg%ﬂo%pﬁﬁg&%ﬁ}ng@ adiy @ proportion of

1:0.85:0.15 by nole were dISSO ved in N pyrrolidone in a.total

nononer concentratiggif éﬁ&bBMly&ﬁighéclahEoﬂﬁﬁﬂgﬁrSaWQEQu&E%Et%@ Girst at
roomtenperature for 12 hours and then at 75[err]C for 24 hours to obtain =

a solution pﬁot&r&ﬁh#ﬂnhﬁmﬁébdtlon was obfalhédslﬁokubl%&nﬂ?&&n&@ﬁeﬂslgn
parts by wei ght of the : _
1- car boxyet hyamBl&- anethoxycarbonyI 4- (2 ni trophenyl) - 1 4-
di hydropyri di ne obtained in Reference Exanple 1 and 10 parts by - melght of
the 1-ethyl -3, 5-di nSeheegeenblyy| adsdRisfactoophraghiivé, padicbydr epyri di ne
obtained in Reference Exanple 2 (in a proportion of 1:1 by weight) per 100 -
parts by wePghdiped arhanpl§ finid api th¢ same manhdrmsiis) Exanple 1, except
d|hydropyr|d|ne derivatives were evenly di ssolved to obtain a solution of
hat the period of immersion inthe developing solution was changed
to 5 minutes (the unexposed_areas blushed and swelled upon this
immersion) . The retention of film thickness after development
was 90%.
Thereafter, the polyamlc acid was 1m1dJ.zed in the same
manner as in Example 1. The film after the 1m1dlzatlon had a
thickness of 10 um, which was 70% of the film thickness prior to
the imidization with heating. This film was subjected to a
crosscut tape test. As a result, the film was not peeled off at
all. |
EXAMPLE 5
‘Monomers consisting of a biphenyltétracarboxylié
dianhydride,p—phenylenediémine,and4,4'-diaminodiphenylether
in a proportion of 1:0.85:0.15 by mole were dissolved in N-
methyl-2-pyrrolidone in a totél monomer concentration of 15% by
weight. The monomers were reacted first at room temperature for
12 hours and then at 75°C for 24 hours to obtain a solution of

a polyamic acid.

To this solution were added 10 parts by weight of the
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phot or esi st conposition. - ~ Thi's solution of a photoresist - . ,
conposi tion was applied ‘to an SUS foi'l-wth a spin coater, and the coating

was dried in a 90[err]C oven for "15 ninutes to obtain a coating fi:lm : -
having a- thickness of 15 [err]m Thereafter, contact exposure was. =
conducted for 15 seconds through a gl ass mask wi-th a 250-Wextra-high- = -
pressure nercury lanp.” - . After the exposure, the coating filmon the
foil was heated in a 170[err]C oven for-2 mnutes, subsequently innersed
in a2 w% aqueous solution of sodi um hydroxi de (devel opi ng sol uti.on) at:

50 C faer.4.m t ALeas . blhushed, a ' thi
i m["rgg on), a;r? r?ﬁgﬁre?&?l sle?%v%{&ﬁ'%g?g’%?%%{gv%?e?% zgq-'a:%;%lséu’ﬁ&)u- "tr'uhe ®
unexposed apgagd! i A AWBY A Relll ¥R e AGLdRE L HQnG NE I LINGe 1 0P3L - £5 ’LCX |

consisting only of fhe exposed areas ‘distinctly remai'ning on the SUS f
The retenti qeightf offmthldl akeeny 12kl 8Cdlih@ cheQURORRRL WAS(BS%
The polyam c acid was imdized in the same manner as’in Exanple 1. The
fi'lmafter hierophéngyali-an4had hgdrbpeitidsneobblained in Reference Example
- 24 - - [err]m which was 70% of the filmthickness prior to

the inidizaRi ¢éan aipiopeation.of Thils byl keight)spbret00dpapta by cssight tepe’

test. As aresult, the filmwas not peeled off at all. .

EXANMPLE 6 the polyamhe aeciidt ilon ef selpHobesésidst Thepdihydoopybtidined in

Exanpl.e 5 was applied on a copper circuit pattern fornmed on an insulating

pol yi ni de ffPRiVath¥esoueragexeslyr Aégsphvadobperbleisy en solution of a
photoresist céfnpositio_n. | '

- This solution of a photoresist composition was applied

to an SUS foil with a spin coater, and the coating was dried in
a 90°C oven for 15 minutes to obtain a. coating film having a
'thickness_ of 15 uym. Thereafter, contact exposure.was conducted
for 15 seconds 't_hrough a giass mask with a 250-W extra-high-
pressure mercury lamp | '
| After the exposure, the coating filmon the foil was heated
in a 170°C oven for 2 minutes, subsequently immersed in a 2 wt$
aqueous solution of sodiumhydroxide (developing soluﬁion) at 50°C
for 4 minutes (the unexposed areas blushed and swelled upon this
immersioh) , and then rinsed with 50°C hot water. As a result,
the unexpos_ed areas dissolved away to give a satisfactory negative
pattern consisting only of the exposed areas distinctly remaining
on the SUS foil. The retention of film thickness after .the
development was 85%.

The polyamic acid was imidized in the same manner as in

Example 1. The film after the imidization had a thickness of 9
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_T'or 15 minutes to obtaln a coatlng fllmhaw ng a thi ckness of 15" [err]m N
Thereafter, contact exposure was conducted for 15- seconds through a-glass
mask with a 250- W extra-high-pressure mercury. lanmp. - After the ..
exposure, the coating filmon the foil was: heated. |n a 170[err]C aven for =
2"'m nutes, subsequently imrersed in a 4. Wt % aqueous sol'ution of “sodi um o
hydr oxi de - (devel opi ng solution) at 50[err]C for 3 nminutes (the unexposed
areas bl ushed and smelled upon th|s ‘immersion), ahd then rinsed with

60[err]C hot water. " As a result, the unexposed areas ‘di ssol ved away to

-give a satigfaghoky asg&m%%f RALY 1 1 49NSkisld W quloX:I_@:: &ngeﬁf ;?Q?&;r?as |

distinctly remaining on e copper circult patt he re Il m-

t hi ckness wafﬁuemes&en@evemﬂgeehm@%@gected to lhb%ﬁseaftl Vep@ad LN

was heated in a nitrogen atnosphere at 350[err our to imdize the

pol yam ¢ acipgd. aThésula clthféwftllmbaeedn%speetleun%@fv\ﬁadtcfamad as_an
I nsulating | ayer the negative pattern nade of apol yi m deresin. The

fi-l mafter theimdization hadathm@m;wf_? [err]m ‘whi ch was’ 70%of
the filmthickness » - 25 -

prior to the imdi Thei onl\mtu.bnhea‘t anghotdriesikitl monpesittjoec todxtaimeda in
crosscut tape test. As a result, the filmwas not peeled off at all. :
Fur t her nor &Xampd e i5r waist appaiedobnad NeePReD Vel nasi tipaeteenl formed 6l earr] C
sol der. bath for 1 minute. As a result, neither blistering nor peel i ng was
observed., insulating polyimide f{bvamﬁ gpatyagpPras [dried in a 802G |quemn

of a photores| sg os| tion_was obtained in
mJ.n tes to obtain a coating film hav:Lng a thickness of 15

pm. Thereafter, contact exposure was conducted for 15 seconds
through a glass mask uith a 250-W extra—high-preséure mercury
lamp. | .

After the exposure, the coating film oo the foil was heated
in a 170°C oven for 2 minutes, subseéuently immersed in a 4 wt%
agueocus solution.of sodium hydroxide‘ (developing solution) at 50°C
for 3 minutes (the unexposed areas blushed and swelled upon this
immersion), and then rinsed with 60°C hot water. As a result,
the unexposed areas dissolved away to give a satisfactory negative
pattern consisting only of the exposed areas distinctly remaining '
on the copper circuit pattero. The retention of film thickoess
after the development was 88% .

This negative pattern was heated in a nitrogen atmosphere
at 350°C for 1 hour to imidize the polYamic acid. Thus, a circuit
board was obtained which had as an insulating layer the negative
pattern made of a polyimide resin. The filmafter the imidization

had a thickness of 7.5 pm, which was 70% of the film thickness
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t he same manner as in- Exanple 1, except that the 1- . ' . '

'carboxyethyl 3, 5- dlnethoxycarbonyl 4= (:2- n|trophenyl) 1, 4- dlhydropyrldlne
obtai ned in Reference Exanple 1 (30 parts by : weight) was used al one as a
-photosenS|t|zer in conbination with - the same pol yam c acid-as in Exanple

1. . Using this solution.of a photoresist: conp05|t|on a - ‘negative
pattern was obtained on an SUS foil in the same manner as in. Exanpl e 1,
except -that -t he exposure period was: changed to 30 seconds. The retention
of filmthickness after devel opnent was 90% - Thereafter t he

pol yam ¢ acpgi WastdMnk 266 d it 4th&rs ¥1%h Heart%gas 'rihEXi:‘ Jn%als _/%{%%%dée{qae

after the imdization had a thickness of 10 [err]m mhlc

fil'mthi cknessaperesstat thgei Bbstzatddm Wddniheating. i &zaté IHBt"@&2eled
subjected. to a crosscut tape test. As a result, about a half of the . :
- pol yi mi de bffnhwaslpeelﬁdrﬂ'férrﬁd’tée,shﬁélﬂlfﬁdtﬁlte bV g d itadd tdlicsve was
polyimde filmwas clearly inferior to that obtained in Exanple 1. in
adhesi on t imhbesedbist Ra2&5°C solder bath for 1 minute. As a resuPf, neither
COVPARATI VE EXANVPLE 2 ' ‘A negative pattern was obtained on an SUS
foil in thebthgterimanaprapephifganpscobseexedpt that the use anounts of -
the 1- carboxyethyl -3, 5- dlnethoxycarbonyl 4- (2 nitrophenyl) -1, 4-

di hydropyri di ne obtained in Ref 278070 &Bd it he 1- '

et hyl -.3, 5- di met hoxycar bonyl - 4- ( 2- n|trophen I% 1,4- di hydropyridine -
obtained in Refer erfSTRAR ¢ RePROEAEAGEE t"o°"‘l-"°S:'-tl°n was obtained in

- the same manner as in Example 1,: except that the 1-

carboxyethyi -3, 5—dimethoxycarboﬁyl -4 -.( 2-nitrophenyl)-1,4-
dihydropyridine obtained in Reference Example 1 (30 parts by
weight) was used alone as a photosensitizer in combination with
the same pblYamic acid as in Exatni:le.l.

Using this solution of a photoresist contposition,I a

- negative pattern was obtained en. an SUS foil in the same manner

as in Example. 1,. exeept that the exposure period was changed to
30 seconds. The retention of fiim .thickness after development.
was 90%. |

Thereafter, the polyamic acid was imidized in the same
manher as in Example 1. The fil_m- after the imidization had a
thickness of 10 um, which.wa's. 70% of the film thi_ckness prior to
the imidization .with heating. This film was subjected to a
crosscut tape test. As a result, about a half of the polyimide
film was peeled off the SUS s_ubstr_ate, showing that this polyintide
filmwas clearly inferior to that obtained in Example 1 in adhesion

to the substrate.
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24 parts by weli ght and 4 parts by vei ght, respectlvel y (the two corrpounds
were used in a proportion of 6:1 by weight). The retention of film. :
t hi ckness after devel opment was 85% -~ - Thereafter, thi-s pattern was: - -
i mdized in the same manner as in Exarrple 1. The fllmafter the
inm'dization had a thi ckness of 9 [err]m which was 70% of the :film S
thickness prior to.the imdization with heating. This filmwas subj.ected
to a crosscut tape test. As a result, about a half of the polyimde film
was peeled of f the SUS substrate, shovm ng that th|s pol yi.m de film was
clearly inferior to that obtai nethNphrARNR: ERaNPrROResi on to the
Substrate. . ' "The phot oresi st ~conposi tion o the present invention
has high sensitivitynagdtivepatdn ahsf O fhNGed d1LFAISUSE £RANLL Bf RhehSMheT
a high resolution. For the conposition, an aqueous al kali solution can be
used as a dewairopt ngs siol Estampld 5 | hexcapte, thde thegrsé vanpohys b leckesin
pattern finally obtained fromthe photoresist conposition of the present

i nventi on i scakswtyatityli1B, %merttmtyqamtpmwl-e%—(mﬂwimmpmnﬂbpm4+ es,

and adhesi on, not 27 - to
ment i on heatdlrl‘éé#@-tmf@éilner@tpﬁme#em Refawgnee tﬁmm 1 t3nd efhox el be
advant ageously used as a material for forming insulating layers in circuit
boards to bbbl sHaatrnsarPonatd: (2-nitrophegy} -t it~ i nvention has
been descrl b det ai]. and with reference to specifjc enbodinents

t her eof , ‘quw Pbtﬁénﬁﬁelgﬁ?f‘%ﬂeﬁ’ﬁet&?’%‘?%e t%t&’?‘?aﬁzt‘%ﬁged to

changes and iﬁo di fr'tcsa Iyogélght and 4 parts by we:Lght respect:.vely {the two

-cofnpounds were used in a proportlon of 6:1 by welg_ht) . The
retention of film thicknese'after development was 85%.

| Thereafter, this pat:tern was imidized in the same manner
as in Example 1. The film after the imidizatioxt had a thickness
of 9 pym, which was 70% of the film thickness prior to the.
imidization with heating.. This film was subjected to a crosscut
tape test. Ae a result, about a half of the polyimide film was
peeled off the SUS substrate,. showing that this polyimide film
was clearly inferior to that obtained in Example 5 in adhesion
to the substrate.

The photoresist composition"of the present invention has
high sens-itivity and is capable of form'ing' a negative pattern
having a high resolution. For the composition, an aqueous alkali
solution can be used as a developing solution. Furthermore, the
negative polyimide resin pattern finally obtained. from the
photoresist composition of the present invention is excellent in

electrical properties, mechanical properties, and adhesion, not
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can be nade thereln mnthout departlng fron1the spirit and scope -t hereof.

«+ 28 - : VHAT | S CLAINED | S: - : o1 AL negatlve"
photore5|st conp05|t|on conprising a . polyanc aci'd, a- S
, 4- d|hydropyr|d|ne derlvatlve represented by fornula (1)

to mention heat resistance. .The photo.r;es.i..'.s'.t_' COmpbéi t._i;on can
£herefore be_advantageouély used as a material for forming
insulating layers in CirCuiteboards to be moﬁnted'on'electronic
pafts. |

| - While the i'nv'e_ntj.on_ has been desc‘:r:iﬁed in 'c_l.eta_i'l and with |
reference to specific'embodiménts.thereof,.it will be aﬁparent
to one skilled.in-the'art tﬁét'various chéngés aﬁdlmodifications
can be made thereln w1thout departing from the spirit and scope

thereof.
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[err] | . Wwherein A represents an aronatrc group havrng anitro group -n
an-ortho position, R[errj represents an al kyl ene group having. 1- to 5 -
car bon , Rerr], R[err] and R err] each |ndependent|y
repr eselmﬂﬁ"liﬂmr’m n atom or an al kyI ‘group having-1 to 4 carbon -

h dropyrrdrne derrvatrve represented by fornmula-
(2) [err] _ s -29- . :
mherern Ar represents an aromatic group having a nitro group in an ortho
position, Rerr] represents an al kyl" group having 1 to 5 carbon atons, and

R.err], R err !EFR%err ﬁgé g%err] each |ndependently represents a _
r

hydrogen ato p havrng 1 to 4 carbon atons. 2.

I 1egaLl e POt o 1ty IR, Bhoo LR om0 B4 7

polyamic acid, a 1 4-d1hydropyr1d1ne derlvatlve represented by o

formula (1):

(1)

.wherein Ar represents an aromatic group having a nitro group in
an ortho position', R' represents an alkylene group h-aving 1 to
5 carbon atoms, and R?, R?®, R*, and R® each independently represents
a hydrogen atom or an alkyl group having 1 ro 4 carbon atoms,

and a 1,4-dihydropyridine derivative represented by formula (2) .

(2)
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r-epr esent ed-—by la (1) to the 1 4- d|hydropyr|d|ne derlvatlve - .
representm from15t05 1 by weight. 3. A

negati ve p mﬂm i tion conprising a : poI yam c aci d T

1- carboxye Wﬂwycarbonyl 4-(2- -

mtrophenyl - 1% 4-4di mydsopyt i di ne, ‘represented by forrrul a(3): .
[err] and 1-et hyI 3, 5-di net hoxycar bonyl - 4- ( 2- mtrophenyl) 1, 4-
di hydropyridine, represented by formula (4): . ferr]
- 30 - 4. The negative photor esi st corrp05|t|on of
claim 3, nof t he 1-car box

h
di net hoxycar S ln4Q‘("‘2 grﬁ%h RyFY af%‘fh?/(ﬂ'rc%é t"‘&xﬂé’g’ 3 EbFﬁgeﬂf%‘dpr‘ |

formula (3), 489

di met hoxycar%onyfk'n§ p%’fqnl tr dp eny?’)-eieﬁt%l'a}? %Il%% Prar ha‘un% e%%ﬁtéeadr%?/n
formula (4) 5¢chnd, r%’Hdl IR DR, b&nﬂehg'hteach 1ndependently represents a

hydrogen atom or an ‘alkyl group hav:l.ng 1 to 4 carbon atcms
2. .The negative photoresa.st compos:.tlon of cla:.m 1,
where:.n the proportion of the 1 4-—d1hydropyr1d1ne derivative
represented by formula ('1) to the 1 ,4—dihydropyridine_ derivative
represented by formula (2) is from 1:5 to 5:1 by we:.ght |
3. A negative photoresist compos:.t:.on compr:.s:.ng a
polyamic acid, 1.-carboxyethyl-'-3, 5-dimethoxycarbonyl-4-(2-

nitrophenyl) -1,4-dihydropyridine, represented by formula (3):

NO,

cooc
Hy 3)

"
CoH{—COOH
- and l-ethyl-3,5-dimethoxycarbonyl-4-(2-nitrophenyl)-1,4-

dihydropyridine, represented by formula (4):

(4)
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5.7 The rregah—ve—m’roi—o*r-esl—st—corrposmlon of clal m1, wherein the poI yamnic -
Iﬁé reacting a’ blphenyltetracarboxyllc dlanhydrlde

|ﬂm 4, 4" - dlan1nod|phenyl et her.

:4. The neéative photéresist compésition’of claim 3,
wherein the proportion of the 1f¢arboxyethy1-3,5—_

_ dimethoxycarbon§1¥4-(24ﬁitrophenyl)—1,4;dihYdropyridine,_
represented by fofmula (35,_t§ the l1-ethyl-3,5- |
'dimethoxycarbonyl—4-(2—nitrdphényl)—1,4—dihydropyridine,
'represehted by formula (4), is from 1:5 to 5:1 by weight.

5. The negatiﬁe photoresist composition of claim 1,
whefein the polyamic acid is one obtained by reécting.a
biphenyltetracarboxylic di anhYdfide with p_-phenyl enediamine and

4,4'-diaminodiphenyl ether.
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