PCSI Tl VE- WORKI NG PHOTGSENSI TI VE RESI N COVPOSI TI ON,  METHOD FOR PRODUCI NG
PATTERN- FORVED RESIN FI LM SEM CONDUCTOR DEVI CE, DI SPLAY DEVI CE, AND
METHOD FOR PRODUCI NG THE SEM CONDUCTOR DEVI CE AND THE DI SPLAY DEVI CE
BACKGROUND OF THE | NVENTI ON Fi el d of the Invention The present invention
relates to a positive-working photosensitive resin conposition, a nethod
for producing a pattern-fornmed resin filmusing the conposition, a

sem conductor device and a display device using the conposition, and a
met hod for producing the sem conductor device and the display device.
Description of the Related Art A polyimde resin having high heat

resi stance, exceEddENVE-FORETINGcRHOBPRENEEIHANA EEEINr CP¥reT e8l@Y, t he |i ke was
conventionally wused for a surface protective filmor an interlayer
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sem conductor ele nfi ng —an OWN-si Zi ng Sem conduct or devi ce,
shift to surface nmounting by ref |low of solder 1 or the like. On the other
hand, there is a technology to give photosensitivity to a polyimde resin
itself, for instance, a photosensitive polyimde resin represented by the
formula (2) bel ow. -

BACKGROUND OF THE INVENTION

field of the Invention

The present invention relates to a positive-working
photosensitive reéin composition, a method for producing a
pattern-formed resin film using the composition, a semiconductor
device and a display device using the composition, and a method

for producing the semiconductor device and the display device.
Description of the Related Art

A polyimide resin having high heat resistance, excellent
electrical and mechanical properties or the like was conventionally
used for & surface protective film or an interlayer insulation £ilm
of a semiconductor element. However, a resin of further improved
performance has been lately reguired to satisfy the requirement
for marked improvement in properties such as resistance against
repeated heat or thermal shock due to higher integration and larger
scale of a semiconductor element, thinning and down-sizing of a

semiconductor device, shift to surface meounting by reflow of solder
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[T 'l -NHRb'NH OO O (2) Using the above polyimde resin poses a problem
in safety and handling due to necessity of spraying a solvent such as
N-nmet hyl - 2-pyrrolidone or the like in devel opnent, while a part of
procedures to nake a pattern can be sinplified resulting in shorter

process and inproved yield Therefore, a positive-working photosensitive
resin that can be devel oped by an al kal i ne agueous sol uti on has been

| ately exploited. For instance,.a positive-working photosensitive resin
conprising a polybenzoxazol e precursor as a base polyner and a
diazoquinonqh_c§gﬁgund as a photosensitive material has been disclosed in
JP- B- 1- 46862."°Thi'§%f esi n has hi gh heat resistance, superior 2 electrical
properties andgfi ngpprogessabiddddy, @ndra potendi adedtnolioesi ntBotgpndy for
waf er coating but also for interlayer. insulation. Wth regard to a
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Using the above polyimide resin poses a problem in safety and
handliing due tc necessity of spraying a solvent such as
N-methyl-2-pyrrolidone cr the like in development, while a part
of procedures tomake a patterncanbe simplified resulting in shorter
process and improved yield.

Therefore, a positive-working photosensitive resin that can
bedevelopedbyanalkaline agueous solutionhasbeen latelyexploited.
For instance, a positive-working photosensitive resin comprising
a polybenzoxazole precursor as a base polymer and a diazoquinone
compound as a photosensitive material has been disclosed in

JP-B-1-46862. This resin has high heat resistance, superior



Utilizing the difference of solubility between the exposed area and the
unexposed area, a pattern of coating filmonly in the unexposed area can
be obtai ned by dissolving and renoving the resin in the exposed area.
SUMVARY COF THE | NVENTI ON I n use of these photosensitive resin conpositions,
sensitivity of the photosensitive resin conpositions is especially of
significance. Low sensitivity requires a |longer exposure tine resulting in
a lower throughput. In order to inprove the sensitivity of a

phot osensitive resin conpositions, for instance, nore photosensitive agent
or the like is added, it may result in generation of a devel opnent residue
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Further, water absorption coefficient of a filmafter curing these
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eval uati on of a sem conductor, a sem conductor is tested wunder high
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or an interlayer insulation filmof a sem conductor, the filmafter, curing
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enough f%LgéP%%%@TJs insoluble in the aqueous solution of the alkali.

Utilizing the difference of solubility between the exposed area
and the unexposed area, a patternof coating filmonly in the unexposed
area can be obtained by dissolving and removing the resin in the

exposed area.
SUMMARY OF THE INVENTION

Inuse of these photosensitive resincompositions, sensitivity
of the photosensitive resin compositions 1is especially of
significance. Low sensitivity requires a longer exposure time
resulting in a lower throughput. Inorder toimprove the sensitivity

oL

of a photosensitive resin compositions, for instance, more
photosensitive agent or the like is added, it may result ingeneration
of a development residue called scum at an end portion of a pattern
after development, while the sensitivity improves.

Also, coloring after curing of these photosensitive resins,
which are heated and cured after pattern précessing, often becomes
a problem. If coloring is thick, there may be problems such as
lowering visibility and incapability of assembling of a

semiconductor device.



These photosensitive resins are subject to patterning on a silicon wafer.
Lately, as dianmeter of wafer becones larger, the inportance of uniformty
in filmthickness grows. The uniformty in filmthickness after coating is
i nportant, however, the uniformty in filmthickness after devel opnent is
particularly inportant. In |light of these problens, a first object of the
present invention is to provide a positive-working photosensitive resin
conposition which has high sensitivity and i s capable of patterning

wi t hout scum a nethod for producing a pattern-forned resin film using the
conposition, a sem conductor device and a display device using the
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of the comasitiienyakbeuaeishng Neeni @mideitoli, rgsemittbd dwtwat iy tedisat pt i on
properties, a nethod for producing a pattern-forned resin filmusing the
conposi t iofe reh st eopettt wore adéwnueédand. a Idi sghap devied fogisngurfrce
conposition, and a nethod for producing the sem conductor device and the
di spl ay devitestiva fA oy dndibitest ager ipsuppbientilmang is6Airsndectovi de a
posi tive-wor ki ng photosensjtive resin conposjtjon whi.ch has high
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These photosensitive resins are subject to patterning on a
silicon wafer. Lately, as diameter of wafer becomes larger, the
importance of uniformity in film thickness grows. The uniformity
in filmthickness after coating is important, however, theuniformity
in film thickness after development is particularly important.

In light of these problems, a first object of the present
invention is to provide a positive-working photosensitive resin
composition which has high sensitivity and is capable of patterning
without scum, a method for producing a pattern-formed resin fiim
using the composition, a semiconductor device and a display device
using the composition, and a method for producing the semiconductor
device and the display device.

A second object of the present invention is to provide a
positive-working photosensitive resin composition wherein the
compositionhashigh sensitivityandiscapableofpatterningwithout
scum and a film of the composition after curing has low coloring
and low water absorption properties, a method for producing a
pattern-formed resin fiilm using the composition, a semiconductor
device and a display device using the composition, and a method

for producing the semiconductor device and the display device.



device and a display device using the conposition, and a nethod for
produci ng the sem conduct or device and the display device. A first aspect
of the present invention provides a positive-working photosensitive resin
conposition conprising an alkali soluble resin (A) , a diazoqui none
conpound (B) and a conpound (C) which contains a - CH2OH group but not a
phenol i ¢ hydroxyl group, a nethod for producing a pattern-fornmed resin
filmusing the conposition, a sem conductor device and a di splay device
using the conposition, and a nethod for producing the sem conductor device
and the display device. The first aspect of the present invention can

attain the firstchand 8e6end abl eabspebsthe Phesemion NveNts oprolihes et hod
for producing a pattern-formed resin filmof the first aspect is

conpri si ng ssittaRe -abirki NG PG R eteiposetfond apeposhyicoatiing aas high
positive-working photosensitive resin conposition of the above-nentioned
first aspeatsienivatguhist capabhld ofpatgeanpagtwerihowlysain enidnks ereesbaplosi tion
| ayer to be irradiated with an active energy ray and be in contact with a
devel opi nip sehéfpomityundnhebitimgthifeneshnodi t1MoIhécsemBhFidfor2 devi ce
and the display device of the first, aspect are ﬁoduced b .usia
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A first aspect of the present invention provides a
positive-working photosensitive resin composition comprising an
alkali soluble resin {A), a diazogquinone compound (B} and a compound
(C) which contains a - CH20H group but not a phenclic hydroxyl group,
a method for producing a pattern-formed resin film using the
composition, a semiconductor device and a display device using the
composition, and a method for producing the semiconductor device
and the display device.

The first aspect of the present invention can attain the first
and second objects of the present invention.

The method for producing a pattern-formed resin film of the
first aspect is comprising steps of: forming a composition layer
by coating a positive-working photosensitive resin composition of
the above-mentioned first aspect on a substrate; forming a pattern
by allowing the composition layer to be irradiated with an active
energy ray and be in contact with a developing solution; and heating
the composition.

The semiconductor device and the display device of the first
aspect are produced by using a positive-working photosensitive resin

composition of the above-mentioned first aspect.



above-nentioned first aspect on a sem conductor elenent or a substrate for
di spl ay device so that the filmthickness of the conposition after curing
beconmes 0.1 to 50 um foll owed by prebaki ng, exposuring, devel oping and
heati ng. A second aspect of the present invention provides a

posi tive-wor ki ng photosensitive resin conposition conprising an alkal
soluble resin (A) , a diazoqui none conpound (B) and a m xture solvent of
two or nore kinds (0), wherein the m xture solvent (D) contains vy
-butyrol act one and propyl ene gl ycol nonoal kyl ether and the total anount
of y -butyrol actone and propyl ene glycol nonoal kyl ether is 70 wt% or nore

of the total ampy tgfodsmygggduéiﬁ@fa@éhia‘c@{dur&%@t@émcﬁaﬁatatsiﬂgl»:taqr med

resin filmusing the conposition, a sem conductor device and a displ ay
devi ce USieRdckhecommostLion, aspachk aipeidengfeingr edepisne it heossmgcenduct or
device and the display device. The second aspect of the present invention
can att aigpstikevekirwstkimnd photasaiyiadive ofrdsie pregenisitivent ian. e

met hod for producing a pattern-formed resin filmof the second aspect is
conpri si rfposyeepsndionddr fingt aagbapbsPhi an seiaondnrteogatdlggent or a

posi tive-working photosensitive resin conposition of the above-pentioned
second aspybstraReatenbdtsptay IGHRFa thatt ébf IHymMaltPoRIRAGSE net the
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semi condygtor. deyi ceqang ihg.fish a¥adeyice of the second

A second aspect of the present invention provides a
positive-working photosensitive resin composition comprising an
alkali soluble resin (A), a diazoguinone compound (B) and a mixture
solvent of two or more kinds (D), wherein the mixture soclvent (D)
contains y-butyrolactone and propylene glycol monoalkyl ether and
the total amount of ¥ ~butyrolactone and propylene glycol mon.oalkyl
ether is 70 wt% or more of the totazl amount of scolvent, a method
for producing a pattern-formed resin film using the composition,
a semiconductor device and a display device using the composition,
and a method for producing the semiconductor device and the display
device.

The second aspect of the present invention can attain the first
and third objects of the present invention.

The method for producing a pattern-formed resin film of the
second aspect is comprising steps of: forming a composition layer
by coating a positive-working photosensitive resin composition of
the above-mentioned second aspect on a substrate; forming a pattern
by allowing the composition layer to be irradiated with an active
energy ray and be in contact with a developing solution; and heating

the composition.



aspect are produced by using a positive-working photosensitive resin
conposition of the above-nentioned second aspect. The nethod for producing
a sem conductor device and a display device of the second aspect is
conprising steps of coating a positive-working photosensitive resin
conposition of the above-nentioned second aspect on a sem conduct or

el ement or a substrate for display device so that the filmthickness of
the conposition after curing beconmes 0. 1 to 50 umfollowed by prebaking,
exposuring, devel oping and heating. BRI EF DESCRI PTI ON OF THE DRAW NGS In
t he acconpanying drawngs: FIG 1 is an enlarged cross-sectional view

showi ng a pad pertl on cogh.d-SEHLARIUGIPE I LA v nedobume Sbodihie

present inventi I's a view showng a part of 8-inch wafer in

which a filmd '%ﬁ?&ﬁﬁ:écﬁa asHE aGhosiheve-ghrkingpabrébgns et iwf sesint o t he
foll ow ngE?SpaeIHstl icon  waf er}rﬂFl) éa?\m,g:l pad (2), a passivation film(3), a

buf fer coalingthibhmfMne B eamehCiondt secdig ddgest film (5), a wiring
(Al, Cu or the like) (6), an insulation film(7), a barrier nmetal (8), a

sol der bunp (9)rheand-tiowchonafrerutiiy a sembesuhed qradevice pndcedispiaw), a
notch (13). 7 DETAILED DESCRI PTI ON OF THE | NVENTI ON An al kali sol uble resin
(A) used dewvidee qf estent séovmht aepedls 12 eEBRRHLHAD nYF P hyek o9 gHbud, a
carboxyl group or a sulfonic . . - h
positive-working photcsensitive resin composition of the
above-mentioned second aspect on a semiconductor element or a
substrate for display device so that the film thickness of the
composition after curing becomes 0.1 to 50 um followed by prebaking,

exposuring, developing and heating.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1isanenlargedcross-sectional viewshowingapadportion
of a semiconductor device having a bump of the present invention;
and

FIG. 2 is a view showing a part of 8-inch wafer in which a
film thickness is measured.

The sign in each figure refers to the following: a silicon
wafer (1), an Al pad (2), a passivation film (3}, a buffer coating
film (4), a metal (Cr, Ti or the like} film (3), a wiring (Al, Cu
or the like) (6), an insulation film (7), a barrier metal (8}, a
solder bump (9), a 8-inch wafer {1i), a measured part {9 places)

{12), a notch (13).



acid group in principal chain or side chain. As the alkali soluble resin
(A), there may be a resin having a pol ybenzoxazol e structure, a

pol ybenzoxazol e precursor structure, a polyinmde structure, a polyimde
precursor structure or a polyamc ester structure and having a hydroxyl
group, a carboxyl group or a sulfonic acid group 1in principal chain or
side chain, a cresol novol ak resin, apolyhydroxy styrene or the |ike.
Anong them a resin containing one or nore structures selected froma

pol ybenzoxazol e structure, a polybenzoxazol e precursor structure, a
polyi m de structure, a polyimde precursor structure and a pol yam c ester
structure is preferapl r a n containing a
structure represente TgILEQeB$ fﬁtﬁ?ﬁ%mf§h§rg?gggﬁfiwln terns of heat
resi stance after final heatlng (| I)m(" 2)n (RR)n - NH-x-rn-1- C-Y- C
--{Nx-z-Nx-11 -Y- Il+- ab 00O0O (1) wherein, Xis an organic group of
2 to 4 val encesy aYkh$iadb10@aNik6sigr@)puséd 2d 6hé pradsamtesnvetition ds

hydr oxyl group or -O R3 each of which nmay be the same or different from
each ot har rabesehdving & hadroryegerowd, G t@rPoxR2 gsoup hydroxadlignadgp, a
carboxyl group, -O-R3 B or -C00-R3 each of which may be _the sane or

di f f er entcldomegchn grriecipahatheiin ﬁr|5§d§nchlﬁ‘ﬂfégeﬁso’ffh@)atlﬁahl 3 ubdegn

organi ¢ group havin 1 to 15 carbon atons (If. RL is not_a h I roup,
at g| east %@ﬁég (d), t}?ere may be a resin having a(polybenzoxazo}.e s%/ruc%uyr 9 P

a polybenzoxazole precursor structure, a polyimide structure, a
polyimide precursor structure or a polyamic ester structure and
having a hydroxyl group, a carboxyl group or a sulfonic acid group
inprincipal chainorsidechain, acresolnovolakresin, apolyhydroxy
styrene or the like. Among them, a resin containing one or more
structures selected from a polybenzoxazole structure, a
polybenzoxazole precursor structure, a polyimide structure, a
polyimide precursor structure and a polyamic ester structure is
preferable. Particularly, apolyamide resincontaininga structure
represented by the formula (1) is preferable in terms of heat

resistance after final heating:

(R)m (Rpn (Ryn
—ENH—X—NH — ¢—Y—¢ I NH—Z — NH——¢—Y—¢
0 0 ° 0 0P
(1)

wherein, X is an organic group of 2 to 4 valences; Y is an organic
group of 2 to 6 valences; Ry is a hydroxyl group or -0-Rz each of
which may be the same or different from each other wherein m is

an integer of 0 to 2; Ry is a hydroxyl group, a carboxyl group,-0-Ra



of R2 is a carboxyl group. If R2 is not a carboxyl group, at |east one of
Rl is a hydroxyl group); Zis Z: R6 R6 - R4 -Si -O-Si -R5 R7 R7 wherein
each of R4 and R5 is a divalent organic group and each of R6 and R7 is a
nonoval ent organic group each of which may be the sane or different from
each other; each of a and b represents a nolar fraction; a + b = 100% by
nole, a = 60 to 100% by nole and b = 0 to 40% by nole. X in pol yam de
resin containing the structure represented by the formula (1) represents
an organic group of 2 to 4 valences wherein Rl is a hydroxyl group or
-O-R3 each of which may be the sanme or different fromeach other and mis

an 10t eagt Hodld0dn dehihithtnay BEMHiAstdd ORI ORAU, BoRIERAI Sif0up Of

2 to 6 valences erein ydroxyl group, a carboxyl group, -0-R3 or
- Q00- R3 gaehe®h nW Gih MRYcBertbe sae or rdi {£ enrentrobham gachp ohdeingand n

is an integer of 0 to 4. is an organic group having 1 to 15 carbon
atons. |fi tR11§ scardiornalydls oxyd Ryr bsppotata hgdsoxpheymfurR2 aits laasardsexy|
group. |If R2 is not a carboxyl group, at |least one of RL is a hydroxyl

group. The Rplipaai chrlrewilngrowp ai Fifnge: tilsenet rauctubexy bHieddnt ed st t he

formula (1) is obtained by reacting a conpound selected from a dianine, a

bi s(am nepkendl }; B A GivAEPREbheRd¥Pbr 2 He |ike having a structure of X, a

silicone-diam ne having a structure of Z which is conpounded if necessary,

and a conegynd sel ect ed HiOWla R
. 6

| N

— R, —Si —O —8i —R, ——
: |
R, R,

wherein each of R; and Rs is a divalent organic group and each of
Rg¢ and R; is a monovalent organic group each of which may be the
same or different from each other; each of a and b represents a
molar fraction; a + b = 100% by mole, a = 60 to 106% by mole and

b =0 to 40% by mole.

% in polyamide resin containing the structure represented by
the formula (1) represents an organic group of 2 to 4 valences wherein
R; is a hydroxyl group or -0-R; each of which may be the same or
different from each other and m is an integer of 0 to 2. Y in the
formula {1} represents an organic group of 2 to é valences wherein
R, 1s a hydroxyl group, a carboxyl group, -0-Rjy or -COO-R; each of
which may be the same or different from each other and n is an integer
of 0 to 4. Rs is an organic group having 1 to 15 carbon atoms. If
Ry is not a hydroxyl group, at least one of Ry is a carboxyl group.
If R, is not a carboxyl group, at least one of Ry is a hydroxyl group.

The polyamide resin containing the structure represented by



tetracarboxylic anhydride, a trinellitic anhydride, a dicarboxylic acid, a
di carboxylic dichloride, a dicarboxylic acid derivative, a

hydr oxydi car boxyli c acid, a hydroxydi carboxylic acid derivative or the

| i ke having a structure of Y. Incidentally, in the case of a dicarboxylic
acid, an activated ester-type derivative of dicarboxylic acid reacted in
advance with 1-hydroxy-1, 2, 3-benzotriazole or the |i ke naybe used so as
to enhance a reaction yield or the like. In the polyani de resin containing
a structure represented by the fornmula (1), each of -0-R3 as a substituent
of X and -O-R3 and -COO-R3 as a substituent of Y may be a hydroxyl group

or a car PRéYJ]forrg{lgaqu@r ?%9815&%&86 ¥y e8Pl gy %&FBanHayéngctJed G carbon

atons T required for e purpose of adjusting solubility of the hydroxyl
group or jtheBakboxyh s gsatiodieerdn 13l Kl idierdguebesos duthonikEtamings  of

R3 are a fornyl group, a nethyl group, an ethyl group, a propyl group, an
i sopropyh ér@idtura bernt, husyligrroupiiaaninerbabiioaysarbonyte ogr dwiicphenyl
group, benzyl group, tetrahydrofuranyl group, tetrahydropyranyl group or
the |ikeisTheqpotyaeiide i eseaesBiphydrat &d ety | sebedieheat PR 2at
about 250 to 400 Cto obtain a heat-resistant resin.in a formof a

pol yi ni déetanparyoensisxanydr ke a2 dGFBrH e oRBIPRIPE! Pt A THRERIGE the
pol yam de es! b SoNLaLOLNg. S, Supclive Leplesapla DL lelamiady of
i m ted: al\ﬁ—ﬁdfbc‘)xydicarboxylic acid, a hydroxydicarboxzylic acid derivative
or the like having a structure of Y. Incidentally, in the case of
a dicarboxylic acid, an activated ester-type derivative of
dicarboxzylic acid reacted in advance with
1-hydroxy-1,2,3-benzotriazoleor the likemaybeused soas toenhance
a reaction yield or the like.

In the polyamide resin containing a structure represented by
the formula (1), each of -0-R; as a substituent of X and -0-R3 and
-CO0-Rs as a substituent of ¥ may be a hydroxyl group or a carboxylv
group protected by an organic group R; having 1 to 15 carbon atoms
if required for the purpose of adjusting solubility of the hydroxyl
groupor the carboxylgrouptoanalkalineaqueoussolution. Examples
of R; are a formyl group, a methyl group, an ethyl group, a propyl
group, an isopropyl group, a tert-butyl group, a tert-butoxycarbonyl
group, phenyl group, benzyl group, tetrahydrofuranyl group,
tetrahydropyranyl group or the like.

The poiyamide resin 1s dehydrated and cyclized by heating at
about 250 to 400 “C to obtain a heat-resistant resin in a form of
a polyimide, a polybenzoxazole or a copolymer of both polymers.

As X of the polyamide resin containing a structure represented

by the formula (1) of the present invention, there may be examples
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AW (RB) |l ONN "9 RARNN~--~\ J) OHO wherein, A s-CH2-,
-¢(CH3)2-1 -0-, -S-, -SM2-, -CO, -NHCO, -C(CF3)2- or a single bond; each
of Rg is one group selected froman alkyl group, an al kyl ester group and
a hal ogen atom and may be the sanme or different fromeach other; r is an
integer of 0 to 2; each of RO is one group selected froma hydrogen atom
an al kyl group, an alkyl ester group and a hal ogen atom 11 Particularly
preferable X anong these is selected fromthe follow ng and two or nore
ki nds of these may be used F3 11 i Il aCF3 O iHOo oio CH3 0 0 O R10)

PTG 00800 2% ot B2 1imited:

8 e O-G

R,) .
SR EIRS
O N O
K, R,
$ QL
Reassd
wherein, Ais-CH;—, -C(CHj3) z~, -0~, -S—, -80;—, —CO~, -NHCO—, -C(CF3)2—

or a single bond; each of Rg is one group selected from an alkyl
group, an alkyl ester group and a halogen atom, and may be the same
or different from each other; r is an integer of 0 to Z; each of
Ry is one group selected from a hydrogen atom, an alkyl group, an

alkyl ester group and a halogen atom.
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-CH3 ~JA- NCFS N C OHCHON-~-3 N 00 CF3 OHOC 0 HOCF3 12
wherein, each of RLO is one group selected froman al kyl group, an al kyl
ester group and a hal ogen atom and nay be the sane or different from each
other; r is an integer of 0 to 2_ As Y of the polyam de resin containing a
structure represented by the formula (1), there may be exanples as follows
but may not be limted: DA (Rig) r (=1l I N A OHH O wherein,
Ais-CH2-, -C(CH3)2-, -0-, -S, -S2-, -CO, -NHCO, -C(CF3)2- or a single
bond; R11 is one group selected froman alkyl group and a hal ogen atom

d be th i ff t f h T f Ot
2 Parti oul ar |5 BETOYAY PYeBREHGL S e ehor g EaTee sl SFrem the T a5 e 1

elected fromthe

fol I ow n%%lﬁggiﬁa\oaﬁ)cﬁ T & KiRde Qi nhhese (P aysed: usfl: 0- R
CF, 0
O-+0- <0
C
| II
CF, O

00 <O
@

O
<00~ OO~
O CH,
oo
N (':F3 N
b EFB 1114}?)
CF,

12



Or 'So---0coall O F30 0O0OC1 OOOO0OCF3 ISO Il oca H3O0OO
--mo -- ~0oCH3 OO0 OOONG3NR OHOI ~HWM CF3 14 wherein,
each of R12 is one group selected froman al kyl group and a hal ogen atom
and may be the sanme or different fromeach other; r is an integer of O to
2. in the present invention, fromthe viewpoint of storage

wherein, each of Ry is one group selected from an alkyl group, an
alkyl ester group and a halogen atom, andmay be the same or different

from each other; r 1s an integer of 0 to 2.

Bs Y of the polyamide resin containing a structure represented
by the formula (1), there may be examples as follows but may not

be limited:

@ OQ

Ry .

8 O
5 0@

On @ @;W

wherein, Ais ~CHz=, ~C{CH3}2~, -0—-, -5-, -503~, -CO~, -NHCO-, -C{(CF3) 2~
or a single bond; Ri;1 is one group selected from an alkyl group and
a halogen atom, and may be the same or different from each other;

r is an integer of 0 to 2.

Particularly preferable Y among these is selected from the

i3



stability of the positive-working photosensitive resin conmposition, it is
desirable to cap a termnal. Atermnal of a polyamde represented by the
formula (1) may be capped by introducing a derivative containing an

al i phatic group or a cyclic conpound group having at |east one of an

al kenyl group or an al kynyl group as an acid derivative or an am ne
derivative. Specifically, for instance, after a polyam de resin containing
a structure represented by the formula (1) is synthesized by reacting a
conmpound selected from a diamne, a bis(aninophenol) 2, 4 -di am nophenol
or the Ii hayi n a,structure of X .a s cone- di ami ne _hayving a structure
of 7'whi Pl 1B REReR SR Ero aRry AR S5t bl Bl g% om a
tetracarboxylic anhydride, a trinellitic anhydrate, a dicarboxylic acid, a
di carboxylic dichloride, a dicarboxylic acid derivative, a

hydr oxydi carboni ¢ aci d, a hydroxydi carbonic acid derivative or the Iike
havi ng a structpresof Y, an am -o group | ocated at nal  of the

pol yam de resi -referabl ..oed with an acid de or an acid
derivative CTO @ g &d group or a cycli pound group havi ng
at | east one of\ _an/al kenyl . or an alkynyl group-s¢ that an amde is

obt ai ned. Exanples of a group mhlch originates in a d anhydrlde or an
acid derivative contal an allphatlc group or ac R c conpound group

| group or 2 kynyl groll after reaction
efollovm _ng‘mted I C

havi ng at | east Ian aI
wi th an am no oup i ncl
I 1] “

8
?Ff‘
|
CF,
|| j
0
|
0
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Hl H3CG H2CHC\ H3C - H2C-C\ (I -OHCO-OH 0 HHHICG=C HC -C-C
H3C -C=C- H2C -CI-C _ HH Il Il H3GC =G H2C -CQ H3CG-C=C H2C -¢ C-OH G OH
I1 11 0 O0Ill HC-HRGO~GCHIC Il | HC~-H2GQc \GOHC- OHII C- OH
11 11 0 0 RO HH 13 H3CGCC GCHGO HC-0/C HHHIGC C H2G O HC
QO I1I-0H 0 16 0 ///~~~ 0

wherein, each of Riz is one group selected from an alkyl group and
a halogen atom, and may be the same or different from each other:

r is an integer of 0 to Z.

In the present invention, from the viewpoint of storage
stability of the positive-working photosensitive resincomposition,
it is desirable to cap a terminal. A terminal of a polyamide
represented by the formula (1) may be capped by introducing a
derivative containing an aliphatic group or a cyclic compound group
having at least one of an alkenyl group cr an alkynyl group as an
acidderivativeor anamine derivative. Specifically, for instance,
after a polyamide resin containing a structure represented by the
formula {1} is synthesized by reacting a compound selected from
a diamine, a bis (aminophenol), 2,4-diaminophenol or the 1like having
a structure of X, a silicone-diamine having a structure of 2 which
is added if necessary and a compound selected from a tetracarboxvylic
anhydride, a trimellitic anhydrate, a dicarboxylic acid, a
dicarboxylic dichloride, a dicarboxylic acid derivative, a
hydroxydicarbonic acid, a hydroxydicarbonic acid derivative or the
like having a structure of ¥, an amino group located at a terminal
of the polyamide resin is preferably capped with an acid anhydride
or an acid derivative containing an aliphatic group or a cyclic
compound group having at least one of an alkenyl group or an alkynyl
group so that an amide is obtained. Examples of a group which
originates in an acid anhydride or an acid derivative containing
an aliphatic group or a cyclic compound group having at least one

of an alkenyl group or an alkynyl group after reaction with an amino

15



11 11 -CG(( )~-CH-GCQCHHOC u 0 OOCHB3H11 -CPOCH
-CQ-CCH CHB0u0dl OCH O-CCH""CQGCCH HOCO C=-=C-0 N11
-CG-C-0-CQ-CG-Q HOCHOC wuii OO0 Aparticularly preferable group
anong these is selected from OO Il HI G o 11 -C (I )}-CH

group include the followings but may not be limited:

_~C- -
H‘ﬁ H,C— H,C _ﬁ
HC H,C — H,C —C

\cl —OH \tlil ~OH

0 o
. i I
H,C—C =C- H,C —ﬁ/c" H,C —C=C- BC ¢ ¢~
E H
}ISC_C =C- HZC _C\ H3C_C=_:C— ch _C\
(iZI—OH ?I—OH
o) o
i I i
Hﬁ (|3 H,C
HC~ /C ~\
B,C—0 C-on ‘[3! ~OH (I:I —OH
O O 0

H H ﬁ

H;¢—C= CH,C—0— H,C —0 ~C—
H U

H,C—C= C-H,C—0— H,c —0~ —OH

1lée



HC~- HOC-OHGOH O 11! 0 O 17 For a conpound capping a termnal, two or
nore kinds of the above may be used. It is not [imted to the above

menti oned means, but an acid group located at a term nal of the polyam de
resin can be capped with an am ne derivative containing an aliphatic group
or a cyclic conmpound group having at |east one of an al kenyl group or an
al kynyl group so that an am de is obtained. Further, Z of the polyam de
resin containing a structure represented by the formula (1) which is used
if necessary includes the follow ng, for i nstance, but may not be |limted:
CH3 CH3 CH3 CH3 - (@7)3 SH -Q-%i- (CHY 3 -O(CH 2)47 1' -O0-1S (CH2)4

CH3 CH3 CH3 CH3 16 - (CH2)3 sSlill- - - (CH2)3 s}
-0 - S|-(CI—IZ)3-CGFIEfEL H5 H3 H C3 &% C 4--4'-- L CH3
CH3 CH3 CH3 H3G CH3--~ ,ClI3 --~CfiHSi &S
}ﬂ3 %
0O
? 0 CH3
I
o LG e
CH;0 —C
0O
o C=CH 0 C=CH
___g C=CH —C C=CH
HO—?
O
=~
¥ 7
Q@ OO
HO—% HO—C
O O

A particularly preferable group among these is selected from:

0 0
I .
T C—
I{ff '—*—g-:j::)f*fﬁf{ﬁi
HC, HO—C
ﬁ— OH (|:| ~ OH o
O 0
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Cl4 O CTH of \=/ X5r377-0 1~7 3 3 ?1 IH2 06115 C6H5 18 -~- ~H3 ~H3
(CH2)z Si-OSI-(CH2)2 1 1 CH3 CH3 CH3 i H3 CH3 CH3 Anrong them
particularly preferable Z is selected from H3 | H3 - (CH2)3-Sli -0 -9i-
(CH2)3 - CH3 CH3 '3 \~/ | H3 01-1 il-Osl CH3 CH3 3 H3 C H3 -(I (CH2)2
Si-Oi-(CH2)2--({ )r- CHB CH3 CH3 CH3 Si-O "1 CH3 CH3 Also, as Z, two or
nore kinds may be used. Z of the polyam de resin containing a structure
represent ed

For a compound capping a terminal, two or more kinds of the above

may be used. It is not limited to the above mentioned means, but

an acid group located at a terminal of the polyamide resin can be

capped with an amine derivative containing an aliphatic group or

a cyclic compound group having at least one of an alkenyl group

or an alkynyl group so that an amide is obtained.

Further, 2 of the polyamide resin containing a structure

represented by the formula (1) which is used if necessary includes

the following, for instance, but may not be limited:

wo g
T TS TO TSI (G, < (CH,),— 51 —0 81 (CH,), —
CH, CH, CH3 CH3
(I%Hs (|36Hs (|3H3 (I3H3
— (CH),— Sli —0 mﬁi —(CH,), — T (CH);— Sll —0- Sl (CHy), —
C6H5 C5H5 CﬁHS 51_15
R oo
OO~ iy
CH, CH, CH, CH,
HG CH,
“obto o-fo
H, (f ]HQ
CH; CH,
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by the formula (1) may be used when particularly superior adhesion to a
substrate such as a silicon wafer is required. The fraction b of Z is at
nost 40% by nole preferably- If the fraction b exceeds 19 40% by nol e,
solubility of the resin nmaybe badly decreased to generate a devel opnent
residue (scum meking a pattern processing difficult. The di azoqui none
conpound (B) used in the present invention is a conpound having a

, 2- benzoqui nonedi azi de or 1, 2-napht hoqui nonedi azi de structure and a
wel | -known material disclosed by U S. Patent Nos. 2,772,975, 2,797,213
and 3,669, 658. There may be, for |nstance 20H @ CH OQ QC --(c)

CO0a~-- 0Q0 0 CH3- C_ CH3 OQ chl_‘??@(( 0QOQ Qra CU OQ
0 e} o) \'/ CH
RO RXRQOQ (Cﬁ Sx % S: (CH? RC
CH CH

\ o, o, /
O, T O

Bmong them, particularly preferable Z is selected from:

CH,  CH,
— (CH,),—S§i —0 —§i— (CH,), —
CH, CH,
CH,  CH,
!
<Oft0-
CH, CH,
CH,  CH,
O arfio fanOr
CcH, CH,
(|3}13 CH,
i
Si —0—Si
! i
CH, CH,

Also, as Z, two or more kinds may be used.

z of the polyamide resin containing a structure represented
by the formula {1) may be used when particularly supericr adhesion
to a substrate such as a silicon wafer is required. The fraction

bof Z 1s at most 40% by mele preferably. If the fraction b exceeds

19



~1 OQ CH3 CH3 CH3 CH3 Q@ NH (CH2)3 Si - O- S -(CH2)3 - N\H Q CH3 CH3
21 (In the formula, Qis hydrogen atomor selected from 2 2 Oor O 102
102 and in each conmpound at |least one is: 2 2 0O 650~ or O 102 02 Anobng
t he abovenentioned, particularly preferable diazoquinone conmpound (B) is
an ester of phenol conpound and 1, 2-napht hoqui none-2-di azi de-5-sul fonic
acid or 1,2-naphtho quinone-2-diazide-4-sulfonic acid. There may be
exanples as follows but nay not be limted and two or nore kinds may be
used: 22 Qv--a C--a 0Q QO (c)-- c--(c)- OQ 00O CH3 C CH3 OQ CH3 O a
C-a0Q 40% bymole, solubility of the resinmaybe badly decreased to generate
a development residue {scum) making a pattern processing difficult.
The diazoquinone compound (B) used in the present invention
is a compound having a 1, 2-benzoquinonediazide or
1,2-naphthoguinonediazide structure and a well-known material
disclosed by U. 5. Patent Nos. 2,772,975, 2,797,213 and 3,669, 658.

There may be, for instance:

20



H
o @O0
Q

TH
f
CH,— C— CH,

Q

o
) N Q
508 B
5
M L
o | 0
& mlﬁ|m
< Q
o on o
| |
o 5.5
-
A
o . e
meﬂfm J
&

21



OQHQ CH3CH3 Q QOHCHCQ 11 CH3CH3 Ol OOQ "00,1P
HH H3 OCH2 OCH2 0Q CH3 CH3 CH3 9H3 H3 O CHZ OCHz O CHZ Q Q 0oQ
OQ CH3 CH3 CH3 CH3 24 CHCH2 O H3 +H22 CH3 Q OQ CH3 CH CH3 C# 3 H3

{In the formula, Q is hydrogen atom or selected from:

'/ T/
Cogt
o o

and in each compound at least one is:
() ()
N, [N,
oLJ . OO
7o 1 !

Among the abovementioned, particularly preferable
diazoquinone compound (B) is an ester of phenol compound and
1,2-naphthoquinone-2-diazide-5-sulfonic acid or 1,2-naphtho
quinone-2-diazide-4-sulfonic acid. There may be examples as

tollows but may not be limited and two or more kinds may be used:

22



HOQbH 3 0Q QH3 HC (H3 CHCH Q1 Q H3C H2d CH3 CHz G143 °° CH3 CH3

COROQOQ Q@ f~J OO0O0O0 AQOQOQOQ Q b* OQ Q@0 OO0 00 0 Q@ OQ
0025 QO ~/ ~CH3VOQQHO3 H3 COQ CH3 CH3 QO H3 00OQ Q(\ ~\ CH3 / \ \/
Q CH3 ( ~1 ~/ ~/ CH3 ~/ ~/ ~I ~1 CH3 CH3 CH3 CH3 H3 - YO QH3 QO o ¢
0OQWitCCH3 CH3 3 QQH3 QQ

0O 000 Qo@é—@ o0
CHg- C— CH, 0Q

20—O)-6-0)-o0
®

0Q
0Q 0Q 0Q
p Q ,00Q
OO 5.
0 : I] ?
0Q
CH, oQ CH3
G
Q0‘§: :\)- l—<\t j/% oo <Oy ﬁ:—@— 0Q
QO QO ¢, CH,

0Q Q 00 H, CH,
p O Gl
l H3C @((H3
CH,

?@@% @?8



QOIDAQRCH3 QOCH3 OQQOO0OOQCH QCHOOQC Q@O0 CH3 O OQ CH3 CH3
IH3 O CH3 OOQ Q3$Q CH3 CH3 26 (In the fornula, Qis hydrogen atom or
selected from 2 2 Oor 102 102 and in each conpound at |east one is: 2
z Oor 02 102 } The conpoundi ng anount of the di azoqui none conpound (B) of
the present invention is preferably 1 to 50 parts by weight to 100 parts
by weight of the alkali soluble resin (A). If the anmount of the

di azoqui none conpound (B) lowers 1 part by weight, a favorable pattern
cannot be obtained. If the anmount thereof exceeds 50 parts

eteyjen
¢

CH, CH,
Q
QO\@fﬁQ o
10w O
T
CH, CH,

OQ\©\Q Q oQ
H @/
i i
H, Q H,
CH; CH,
0Q
CH, CH, CH,
CH; CH; CH,
Q Q 0Q 0Q
CH, CH, CH,

CH,
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by weight, sensitivity may decrease significantly. The feature of the
conpound (C) containing a -CH2OH group used in the first aspect of the
present invention is that it does not contain a phenolic hydroxyl group.
By using the conpound (C) which contains a -CH2OH group but not a phenolic
hydroxyl group, a photosensitive resin conposition wherein the conposition
has high sensitivity and is capable of patterning without scumand a film
of the composition after curing has |ow coloring and | ow water 27
absorption properties can be obtai ned. The conpound (C) preferably has an
aromatic ring to which the -CH2OH group is directly bonded. As the
aromatic ring, there may b i ¢ hydHocarbon such as benzene,
napht hal ene, ant hracene or
pyrrole, pyridine or the |
structure in which aro
ter phenyl or the |ike,
to an organic group of dival QF s di phenyl net hane or the
i ke. Al so, the conpound (C) is pa a%ly preferable to have two or
nore - CH2OH groups. As the CONRe C) of the present invention, there may
be exanples as foll ows, mherelﬁ s a hydrogen atom an aIkyI group,
3group, but may not be

an al koxy group, a carboxyl Igy oup or n est &¢f
limted: R13 Rt3 R13Q @
?Hs CH,

ti oned conpound (C) may have a
h ot her such as bi phenyl,
aromatic ring is bonded

0Q

0Q
CH3 CH, _CHs

@/ oo

CH,

©,© Ol Cloq
0 @ @ OQ

OQO @ OQOQ
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C-13 H3 CHCH3 CH2ZOH CH O O O CH2 OH
CH3 O CH2OH H3 CH3 CH20H CH2OH C( CH3)

CH2 OH CH3 R[3 RI3 R 3 CH3 (CH3)3 O
3

Rt3 (CH3)2H CH3 CH2OH 28 R13 RI13

RB HOH2 O CH2OH HOH2 CH2OH HOH2 O CH2OH CH3 CH3 CH2CH3 CH 3 R 3 HOH2 O
H20H R 3 HOH2 O HZOH GHCH2CH3 C(CH3)3 CH3 3 HOH2 O H20H HOH2 03 H2OH

R 3 H3C O HZOH (CH3)2 Hz

OO0

Hs ot CH;
-O-O-EO- G
CH,

CH;
i o 99 RN H; s
| o, OO+ 00
cH
*cH O CH, ’ CH
Q0 i, Q o, Q00
@O “ OO0
CH, tu, o,
Q DQ

ch,

26
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YH2 CH3 CHZOH C(CH3)3 R7S RR3 R3 HOHZ OCH3 HOHZC OHAO 12 O CH2ZOH CH3
CH2OH CH2ZOHF RI3 R3 R3 HOH2C O HzZCI'1 3 HOH2C O H(CH3) 2 HOH2C 0 CH3
CH2OH CH20H CH20H HOHzC / (mi (¢) OH HOHZC d CH2OH HOHZCG- ~-CHZOH O 29 H3
HOH C 3 H2014 HORH2 - O CHy,cc2011 R13 1 3 CH3 CH3 CH3 CH3 H3 13 H3 CH3
R13 OCH2 OR33 R13 \.| OR13 HOH2C CH3 I-13 CH20H HOH2C CH20OH HOH2 H2CH
RtH3 R13 R73 O R13 HOH2 CH CH2OH CH3

{In the formula, Q is hydrogen atom or selected from:
T x, I x
- QO
o ?Oz
and in each compound at least one is:

e P
o
P o

The compounding amount of the diazogquinone compound (B) of
the present invention is preferably 1 to 50 parts by weight to 100
parts by weight of the alkali soluble resin {A). If the amcunt of
the diazoquinone compound (B) lowers 1 part by weight, a favorable
pattern cannot be obtained. If the amount thereof exceeds 50 parts
by weight, sensitivity may decrease significantly.

The feature of the compound (C) containing a —CH,OH group used
in the first aspect of the present invention is that it does not
contain a phenolic hydroxyl group. By using the compound (C)} which
contains a -CH»OH group but not a phenclic hydroxyl droup, a
photosensitive resin composition wherein the composition has high
sensitivity and is capable of patterning without scum and a film

of the compositicn after curing has low coleoring and low water
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H3 CH3 CH3 1-13 R13 R*C R33 OCH2 OR13 HOH2 CH I'120H HOH2C CH20H 3 133
H3 CH3 Rl RIS HOH2 3 HO 'H2 @3 H2ZOH 0 CH3 CH3 CH3 HOH, CCTl 2--CH2OH  H3
HOH2C- o -(c)-CH2OH CH3 30 R13 R13 HOH2 CH20H HOHZ CH2OH H3C O CH3
CH2OH CH2ZOH R H3 CH3 H3 13 HOH2 O-IMH 20H R13 O C O R13 HOH2C O CH2OH
CH2OCH3 H3 CH2OH R13 HOHZ R13 CHZOH HOHZ CH2OH O R33 O CH2 O R13 HOH2
CH20H HOH2 CH20H R13

absorption properties can be obtailned.

The compound (C) preferably has an aromatic ring to which the
-CH,0H group is directly bonded. As the aromatic ring, there may
be an aromatic hydrocarbon such as benzene, naphthalene, anthracene
or the like; and a heteroaromatic ring such as pyrrole, pyridine
or the like. The above-mentioned compound (C) may have a structure
in which aromatic rings are bonded each other such as biphenyl,
terphenyl or the like, or a structure in which an aromatic ring
is bonded to an organic group of divalent or more such as
diphenylmethane or the like.

Also, the compound (C) is particularly preferable to have two
or more —-CH;OH groups.

As the compound {C) of the present invention, there may be
examples as follows, wherein Ry3 is a hydrogen atom, an alkyl group,

an alkoxy group, a carboxyl group or an ester group, but may not

be limited:
R] 3 R‘13 R 13
CH; H; CH, CH,0H
CH CH
CH, OH CH, OH CH,
R!3 R]3 RIB
CH; {CH;), CH; CH,0H
H, CH,
CH,OH CH,0H C(CH,);
Ry
(CH;),H
CH;

CH,OH
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HOHZ 4HCH2OH HOHZ $p3 //~ CH2OH R13 O \tiJ/ R13 R13-tc J -R13 HO12 CH3
CH20H HOH2C ~~~/// CF3 CH2OH HOH2 CH20H R13 O O R13 HOH2 CH20H HOH2C H2OH

HOH2C CH3 HZOH R13-( )~-CH O R13 R13 O C -

O R3 HOH2C O CHZOH HOH2C O

CHZOH HOH2C CH2OH HOHzZC CH2OH R13 R13 31 The conpoundi ng anobunt of the

conpound (C) which contains a
i nvention
the al kali
The positive-working photosensitive resin conposition

group of the present
100 parts by wei ght of
50 parts by weight.

- CH20H group but not a phenolic hydroxyl
is preferably 1 to 100 parts by weight to
soluble resin (A) , nore preferably 5 to

using a conmpound (C) which contains a-CH20Hgroup but not a phenolic

hydr oxyl
atransmtta

a filn1curednﬁ§%ﬁ
oxygen concentrati
about 5 gm

group of t

conmpoundi ng conponents are
var ni sh. Ris

HOH,

<

GHCH,CH,
CH,

R13

HOH, H,OH

(CH3),

H,
C(CHy)s

HOH, CH,;
CH,

e

HOHLG

<

CH,OH

HOH,

Q

first aspect ofR;he present inve

L Ko ey R

about 10 ppm
If the trlansmttance is | e$s than about 40™%
unsatisfactory and n@H;preferable.
dissolved in a solvent and uSed in a state of

H,OH

H,CH, HOH,

CILOH

tion preferably has
out 500 nm using
GHyOFE  under

t hi ckness of
nsparency is

th of
ess and havin

| n CHgCHgesent inventgégn, the

R|3
HOH, H,0H
C(CHy),
R]3 R]3
HOHZC\@HzOH HC. J\; _CH,0H
e CH,0H
CH, 2
Ry Ris
HOHZC©/<:> HOHzQ@/CHZOH
CH,OH F
R13 Ri3
C H(CH;); HOH,GC
CH,
CH,OH CH,OH

HOH,C CH,0H
HOHZC—©'CH20H @



The solvent used in the first aspect of the present invention includes

N- et hyl - 2-pyrrolidone, y -butyrolactone, N, N-dinethylacetam de, dinethyl
sul f oxi de, diethylene glycol dinethyl ether, diethylene glycol diethyl

et her, diethylene glycol dibutyl ether, propyrene glycol nononethyl ether,
di propyrene glycol nononethyl ether, propyrene glycol nononethyl ether
acetate, nethyl lactate, ethyl lactate, butyl lactate, nethyl-I, 3-butyl ene
glycol acetate, 1, 3-butylene glycol-3-nmononet hyl ether, methyl pyruvate,

et hyl pyruvate, nethyl-3-nethoxy propionate or the like, and may be used
solely or in a mxture. On the other, the solvent used in the second aspect
of the present inventionis a nlxture solvent of Hwo or more kinds (D,

wherei n the nggtuee soly D CH;jHal -b tyr Iac on Fﬁﬁ 32 propyl ene
gl ycol nonoal kyl et an t ot al actone and

propyl ene glycgl morRpdl kyl E% i's abo;r e of the tota
anount of solve butyro Bne is ood solvent an al kali sol uble

ézqu|none thug an essgﬁ%lal conponent of
1,1 nventi ony he_propyle grgl ycol nonoal kyl

resin and a photoseﬁgﬁtlve
the second aspeptCof the prese

ether used in the ond as t of the presen operates to

i nprove coati nBy ‘H 3reducej§}. rne glyco

nonoal kyl ether t preferably uSed>— . :'e gl'ycol nononet hyl
et her, propyl & ycﬁih get 63,08t her , HQH,0py| ene’ gl y@#,0fbnopr opyl et her
or propylene gl ycol nmonobutyl ether. Anong then1 propylene gl ycol

nononet hyl ethﬁ@Hg& nor e H,0H

R i3 HOHZQ©/ )*@»/CHZ OH
H,C_ CH; CH; CH,
R] 3 CI’Iz RI 3 HOHzL@ ]@cl IIOI]

HOH,C CH,OH CH,

Ry Ry
HOH, H H, H,0H

¢H, CH, CH, HOHQC—@CI-Iz@C%OH

Tt
HOHEC-@(E —@—CHZOH

CH,
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preferable. The conpoundi ng anount of the propyl ene glycol nonoal kyl ether
is preferably about 80 wt % or | ess of the total anpbunt of solvent. |If the
anount thereof exceeds about 80 wt% uniformity in filmthickness after
coating may decrease or a photosensitive diazoquinone may be separated out
fromthe conposition. In mxture solvent (D), the conpounding ratio of y
-butyrol act one and propyl ene gl ycol nonoal kyl ether is preferably about
1:9to0 9:1 in weight ratio, further about 2:8 to 8:2 is nore preferable.
In the second aspect of the present invention, it is further preferable in
terms of attaining high sensitivity that the m xture solvent (D) further
contains a solvent ﬁaylng di pol e nonent of gut 3.5 debye or nore other
JKH et her besides y

- but yr ol act one and pyl ene glycol nonoal ether. 33 As the sol vent
havi ng di pol e nonent=0f about 3. 5 deb €H, there may be used
N-nethyl-z-pyrrolidggf, i met hyl sul f oxi'de, ﬁéﬁ olane

N, N- di et hyl f or mam 2N, N- di et hyl acet am de, - caprol act am
acetonitrile, acryronitrlle benzonitrile, butanenitrile, crotonal dehyde,

et hyl ene carbonate, formam de, isobuty}lynjtrile, nethac onitrile,

N- net hyl acet oam de, - et hyl but aneni t rif&\_N méiHyl f g de,
pentanenitril ntlan & nitrile, pra i&%il pi onenitrile,
2-pyrrolidi noneord, met hyl'- 2-i mi dazofe, no ihited. Anong

them N nethyl - 2-py don, di net hyl ﬁéjh‘; 8
2
CHzOCH?, H3 CHon
13
Rz HOH H OH
HOH, CH,OH 2 ?
I3
HOH, CH,0H HOH2 CHZOH
Rl3
HOH, CH, CH,0H HOH, CF;3 CH,0H
Ry I @RB Ris ?‘@RIB
HOH, CH;  “CH,OH HOH,C” CF; CH,0H
HOH, CH,0H
RO =
HOH, CH,OH
HOH,C, H,0H  HOHG CHs H,0H
Ry5 @CH— Ri3 R13©'C — Ri3
HOH,C CH,0H  HOHC CH,0H
HOH,C CH,0H HOH,C CH,OH
R, R
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are preferable. The conpoundi ng anount of the sol vent having di pol e nonent
of about 3.5 debye or nore is about 30 wt% or |ess of the total anount of
the solvent to be used. If the anpunt thereof exceeds about 30 % it nay
beconme easy to generate scum The sol vent having dipole nonent of about
3.5 debye or nore may be used solely or in tw or nore kinds. In the
present invention, the conpoundi ng anmount of the m xture solvent (D) nmay
not be limted unless the m xture solvent (D) nakes a photosensitive resin
conposition in a state of varnish. Normally, the conpounding amount of the

mxture sol ventn(D)okscaRetl 0.0 0200, BaRks.by 48! ol cho- 400 parts by

wei ght of the éi resin sec d "aspec

present 'Qﬂ%ﬁﬁd%buﬂﬂhﬂ%@@éph@noiyéhgékokpﬁbeaé o hB cRRSIh Uik ¥ntE BR
compound (C)  which contains a - group but not a phenolic hydroxyl

group or asCGOrgEHMb1 yCaNntai MM Gaa-tRhBRoke Colly HOXYD gherp BRYweaghusesd
together. From 34 the point of view that a positive-working photosensitive
resin cotpesilkedh sethiebéenreshia Fonpostd poafdmsbiy HlrosEnsattyvby wedglti s
capabl e of patterning without scumand a filmof the conposition after
curing has | owThs ppshgiwqmnmpmtmimﬁvenremhpepmpesiti:canubéng
obt ai ned, even in the second aspect of the present invention, is nore

pr ef er abl & cPBPAYRS { R VBAAPGAREZ LTS anfileh! aaws&b%nata@@@qhsmaﬁow% not a
ggﬁ?g:hfngxgrOE%%Bﬂ%?HBﬁ%?%%%Q%% o%ﬂjﬁﬁgrgégﬁéigﬁ%%tlgﬁ éggkééﬁﬂpugas
a bransmittance of about 40 % or more at wave length of about 500
nm using a film cured the composition at about 320 °C for about 60
minutes under oxygen concentration of about 10 ppm or 1less and having
a2 thickness of about 5 gm. If the transmittance is less than about
40 %, transparency is unsatisfactory and not preferable.

In the present invention, the compounding components are
dissolved in a solvent and used in a state of varnish.

The solvent used in the first aspect of the present invention
includes N-methyl-2~-pyrrolidone, v -butyroclactone,
N,N-dimethylacetamide, dimethyl sulfoxide, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, diethylene glycol
dibutylether, propyreneglycclmonomethyl ether, dipropyreneglycol
monomethyl ether, propyrene glycol monomethyl ether acetate, methyl
lactate, ethyl lactate, butyl lactate, methyl-1, 3-butylene glycol
acetate, 1, 3-butylene glycol-3-monomethyl ether, methyl pyruvate,
ethyl pyruvate, methyl-3-methoxy propionate or the like, and may
be used solely or in a mixture.

On the other, the solvent used in the second aspect of the
present invention is a mixture solvent of two or more kinds (D),

wherein the mixture solvent (D) contains v -butyrolactone and
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hydr oxyl

group, there may be exa

np
HHQMH OO HKBCCH3 CH3 HOOOHHOOOH H3CN CH3 OHcx3 HO O
O

O
CH3 HC O3 OH OH OH

|l es as follows but may not be |limted: H

OH HO

OO0OOH HCCHBB OHCHS HQH HOO O OH HO O O OH H~
X014 CH 1-10"XOHOHSOHOH 35 OHOHCH o OHCH2 O HO-~vHc- o 0 H2 CH3
CH3 CH CH3 CH3 CH3 CH3 CH3 CH CH3 3 Ha CH2 OH HO o O OH

propylene glycol monoalkyl ether and the total amount of ¥y
~butyrolactone and propylene glycol monoalkyl ether is about 70
wt% or more of the total amount of solvent.

v ~butyrolactone is a good solvent to an alkali soluble resin
and a photosensitive diazoquinone, thus an essential component of
the second aspect of the present invention. The propylene glycol
monoalkyl ether used in the second aspect of the present invention
operates to improve coating uniformity and to reduce scum. As
propylene glycol monoalkyl ether, there may be preferably used
propylene glycolmeonomethyl ether, propyleneglycolmonoethyl ether,
propylene glycol monobxopyl ether or propylene glycol monobutyl
ether. Among them, propylene glycol monomethyl ether is more
preferable. The compounding amount of the propylene glycol monoalkyl
ether is preferably about 80 wt% or less of the total amount of
solvent. If the amount thereof exceeds about 80 wt?, uniformity
in film thickness after coating may decrease or a photosensitive
diazoquinone may be separated out from the composition.

In mixture solvent (D), the compounding ratic of v
~butyrolactone and propylene glycol monoalkyl ether is preferably
about 1:9 to 9:1 in weight ratio, further about 2:8 to 8:2 is more
preferable.

In the second aspect of the present invention, it is further
preferable in terms of attaining high sensitivity that the mixture
solvent (D) further contains a solvent having dipole moment of about
3.5 debye or more other than v -butyrolactone and propylene glycol
monoalkyl ether besides y -butyrolactone and propylene glycol

moncalkyl ether.
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CHBCHSCH3 CH3 CH3 /~ CHCH3 HOL-~rCH ~)rOHCH3 ~J ~CH\ ~~// HO-~
)r~~t )rOH C2"5 nCg H9 CH3 ~~I/ (tBuymCH3 tBuyn CH3 CH3 o Ha (~ ) r C
onHOoCH2 0 OH ~/ CH3 mn;1,2 ~\ HOH ' 13 0 HHOH- 3 0 OH ~/ 2
CH~/ CH3 CH3 CH3 CH3/ cns cHB HHCH3 HO~-OHCH3 C ~~// H3 (CH2 )5
HOo G OOH CH3 CH3 cH3 CrH3 CH3 -CH3 CH3 -CH3 C3 CH3 CH HO o o OH HO
Oc o OH CHCH

As the solvent having dipole moment of about 3.5 debye oxr more,
there may be used N-methyl-2-pyrrclidone, dimethyl sulfoxide,
sulfolane, N, N-dimethylformamide, N,N-dimethylacetamide, £
—caprolactam, acetonitrile, acryronitrile, benzonitrile,

butanenitrile, crotonaldehyde, ethylene carbonate, formamide,

isobutylnitrile, methacrylonitrile, N-methylacetoamide,
4-methylbutanenitrile, N-methylformamide, pentanenitrile,
pentaneacetonitrile, propanenitrile, propionenitrile,

2-pyrrolidinoneorl, 3-dimethyl-2-imidazcle, but maynot be limited.
Among them, N-methyl-2-pyrolidomn, dimethyl sulfozide and sulfolane
are preferable.

The compounding amount of the solvent having dipole moment
of about 3.5 debye or more is about 30 wt% or less of the total
amount of the solvent to be used. If the amount thereof exceeds
about 30 wt$%, it may become easy to generate scum. The solvent having
dipole moment of about 3.5 debye or more may be used solely or in
two or more kinds.

In the present invention, the compounding amount of themixture
solvent (D) may not be limited unless the mixture solvent (D} makes
a photosensitive resin composition in a state of varnish. Normally,
the compounding amount of the mixture solvent (D} is about 100 to
2000 parts by weight to 100 parts by weight of the alkali soluble
resin {A).

In the second aspect of the present invention, in oxder to
further increase the sensitivity, the compound {(C) which contains
a - CH20H group but not a phenolic hydroxyl group or a compound

containing a phenolic hydroxyl group may be used together. From
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CH3 ( -CH3/ \ CH3 CH3 CH3 ~ -CH3 CH3 CH3 CH3 CH3 CHCH -CH3 CH
Ho o C 00 off
CH3 CH3 CH3 ~\ ~\

J 2 CH3 CH3 ~\ ~~

~/

HO-
~~ (CHz ))6 CHCH e CH3 "CH3
(CHz )10 3 CH3

CH3 36 OH OH OH CH3
~\ CH3 0
OH CH CH

On the other hand,

limited:

H,C
OH CH,
G os
CH,
OH OH
G
“oH OH

HOOCz OCOH HOB

group but not a phenolic hydroxyl group together.

HO QH
H,C CH,
CH,

o O~Con
CH,
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CH-
OH O CH CH3 *FCCO OCH3 3 H3 CH3
(JY-CH-t () r-0H I, \~(
r1-(() rOHHO{ () r COH\
OHCH/~CHOC3 OOHHOC I 1/

can be obtained, even in the second aspect of the present invention,

the point of view that a positive-working photosensitive resin
composition wherein the composition has high sensitivity and is
capable of patterning without scum and a film of the composition

after curing has low coloring and low water absorption properties

it is more preferable to use the compound (C) which contains a —CH;0H

as the compound containing a phencolic

hydroxyl group, there may be examples as follows but may not be
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\pHO9HH HO2 OOHHO-(( ) }-CH2 OOH CH3 CH3 ~I ~~~9HHH H H O (( )
CH2 OOHHOOCH2- (() B ~/ OHOH HQHHCHB H OCHR-? })-OH~ HOO
atTzoH HOOHOH 39 HPH4AHHH(~-HH HOOCHZ OOHHOOCHZ OOH OH H
QH- HO HO--- CHZ ( } OH CH Preferable conpound containing a phenolic

hydroxyl group anmong themis selected from HH Q C/CH2__ O no-K-- O
CH2-K -OHHO (H ~-/ O O OH HO OH The conpoundi ng anmount of the conpound
containing a phenolic hydroxyl group is preferably 1 to 30 parts by weight

to 100 parts
H
H OH
? @—(:H2 OH
CH; OH
H, OH

(CH)y  (CHy), @CHZ oH
CH, CH,

OH

Qi OH QH
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by weight of the alkali soluble resin (A). An additive such as a |eveling
agent, a silane coupling agent or the like my be added to the
positive-working photosensitive resin conposition of the present invention
if required. In the present invention, the positive-working photosensitive
resin conposition containing the alkali soluble resin (A), the

di azoqui none conpound (B), the conmpound (C) which contains a -CH2OH 40
group but not a phenolic hydroxyl group and the m xture solvent of two or
nore kinds (D), wherein the m xture solvent (D) contains vy -butyrolactone
and propyl ene glycol nonoal kyl ether and the total anmount of y
-but yrol act one and propyl ene gl/bl nonoal kyl er i @H about 70 wt % or

nore of the total unt__of vent can obtaim a posi e-wor ki ng
phot osensi t i W&OT cdipp Wher eigm s+ ®H hi gh
sensitivity and i apable o erning w t scu d afilmof the

conposition after curing has |lo
properties, and excelle;t uni forppty in film e%ﬂj Wth regard to a
method for using the #5itiverwgiking phot sit | n conposition of

the present i ven gid co oppa suitable
|I|comf a Z:@ substrate an

base nateri al;
alunlnun1substrate or the i AR anount to be éB@jed is determ ned so

toloring , |ow mater absor ption

that a final thickness of coating filmafter ng conmes about 0.1 to
50 gmin the case of nduct or devi ce pr rably about 0.1 to
30 gm |If fl|ﬁ1thl ess |s om/about 0 ffj ﬁ#lt to fully
exert
I{ﬁ 13|
HO C OH OH
i, H OH
HO CH, o
' H H
HO CH; OH
HO
PH H
HO—@ CH, OH Ho OH
OH
H
H Q - B,
CE5—<1:3>*CHI
HO CH, OH
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a function as a surface protective filmfor a sem conductor elenent, and
if the thickness exceeds about 50 g m not only nmakes it difficult to
obtain a finely processed pattern but to |l ower throughput due to a

prol onged processing tine. A nethod for coating includes a spin coating
using a spinner, a spray coating using a spray coater, a dipping, a
printing, a roll coating or the |like. Secondly, the coating filmis dried
by preba king at 60 to 130 C to forma conposition |layer and thereafter
irradiated with an active energy ray in a desired pattern form An active
energy ray refers 41 to an energy ray including electromagnetic wave,

radi ati on or energy r% havi ng an_internedi ate property between them An

active energy ray @ used MiHes X-ray, gl ectron hQ [l traviol et
ray, visible ray o e like, 3 prefer a wavel th of 200 to
500 nm Next, aH{ @ §Hpro @ folg cess is
performed at 60 to | C for 10 conds to 30 tes - eating, a

hot pl ate, a sinple /€ a dif éing furnace the |ike may be used.
Thirdly, the exposéﬁﬁgggg i's H@H ved by contB&ing and dissolving with a

devel opi ng sol utjon orm.a f ttern. A devel oping solution to be
suitably used i W&%@

Kk s such as sodi um hydroxi de,
pot assi um hydr oxi de, “s0di um cay ate, sodiumsilicate, sodium
netasilicate, aqueous amonia @# the like; primry am nes such as
et hyl am ne, n-propylamne or the like; secondary am nes such as

di ethyl am ne, di-n-propylamne or the like; tertiary am nes such as
triethylam ne, nethyldiethylam ne or the

Preferable compound containingaphenclichydroxyl group among

them is selected from:

H H H QFI
G ald Do lOron
HO, QH
OO
o g

The compounding amount ¢f the compound containing a phenolic
hydroxyl group is preferably 1 to 30 parts by weight to 100 parts
by weight of the alkali soluble resin (A&).

An additive such as a leveling agent, a silane coupling agent
or the like may be added to the positive-working photosensitive
resin composition of the present invention if required.

Inthe present invention, the pesitive-working photosensitive
resin composition containing the alkali soluble resin (A), the

diazoquinone compound (B), the compound {C) which contains a —CH,0H
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| i ke; al cohol am nes such as dinethyl ethanol am ne, triethanol am ne or
the like; an aqueous solution of alkalis such as a quaternary ammoni um
salt such as tetranet hyl anmoni um hydr oxi de, tetraethyl anmoni um hydroxi de
or the like; or an aqueous solution obtained by adding a suitabl e anount
of a water-soluble organic solvent, for exanple, an al cohol such as

nmet hanol or ethanol or a surfactant to the above aqueous sol ution of

al kalis. As a nethod for devel oping, those such as spraying, paddling,

di ppi ng, supersonic nmethods or the |like can be used. Subsequently, the

relief pattern faqrmed gypgrsxsmmﬁgaré@zl G R380ank OBREXENANIR WRLGEnp"

distilled?Watert's "Use rinsi a heat treatnent 1s applied

to form agsqxazgkend4d @108/ @), ARekBldard RUxBAL: ARNAIALA(H) RAhrRAkEern of
hi gh heat resistance when an alkali soluble resin (A) is a resin

cont ai ni ng -GAf: y@b1HBE Ene SinKUSE s B reed BEé€mbhoal Ry pekyibentexeroketal
structure, a polybenzoxazole precursor structure, a polyimde structure, a

pol yi m deapseci resfor ~Ist i ot Lrce cauedand podopartieceegt pro ks monotilikel cfliermpiesent
invention can forma pattern-fornmed resin film w th high perfornmance on a
subst r at eabguusihgtd phoresers] ttheetpEai neMeuped srdrcht ¢are gptedant
i nvention. As exanples of application of the conposition to nake best use
of its feRPEelVeTHEEinge RICIOSRNEShATIEL SROABYICCEPRAATROM; ¥PPEG etPRe. A
Composi &1 BAFOT o U LB RnET B HbUT GEoT e SRS L pASE P E RS F PRFAnd a
buf f er COQEiinjr?gnhial Hﬂ&?%?%&Bﬁp%ﬂf&ﬁ%&é%u%&ﬁm% low coloring , low
water absorption properties, and excellent uniformity in film
thickness.

With regard to a method for using the positive-working

photosensitive resin composition of the present invention, first,
said compositicn is coatedona sulitable basematerial, for instance,
a silicon wafer, a ceramic substrate, an aluminum substrate or the
like. An amount tobe coated is determined so that a final thickness
of coating £ilm after curing becomes about 0.1 to 50 pm in the case
of a semiconductor device, more preferably about 0.1 to 30 gm. If
film thickness is below about 0.1 um, it is difficult to fully exert
a function as a surface protective film for a semiconductor element,
and 1f the thickness exceeds about 50 ym, not onlymakes it difficult
to obtain a finely processed pattern but to lower throughput due
to a prolonged processing time. A method for coating includes a
spin coating using a spinner, a spray coating using a spray coater,
a dipping, a printing, a roll coating cr the like.

Secondly, the coating film is dried by prebaking at 60 to 130 °C

to forma composition layer and thereafter irradiated with an active

energy ray in a desired pattern form. BAn active energy ray refers
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and an interlayer insulation filmor the like formed on a circuit |ocated
on a sem conductor elenent. A specific exanple of a resin filmusing said
phot osensitive resin conposition for a display device includes an
interlayer insulation filmfor TFT (Thin Film Transistor) elenent, a

|l eveling filmfor TFT elenent, a leveling filmfor a color filter, a
protrusion for MVA (Milti-domain Vertical Alignnment) type liquid crystal
di splay device, a liquid crystal alignnent |layer for a liquid crystal

di spl ay device, a cathode partition for an organic EL device, an

L R SO, SRR g e s v

simlar

sem Conduféﬁrhav%%aa%&?ﬁ%@j:ﬂe%%ﬁ Egep@ttﬁ HRRlhat Bed Ofn %@@@gngsﬁr ce

wherein said resi I mor the Is formed, a 43 pattern-fornmed 1ayer

made of cuyedopeeduatinefiudepliotagerRgicbtyenbesnn uleeapesitt ey} sikopred by
t he above-nentioned neans. High transparency is required for a resin film

for a di sphpyrdeldece ke, pantilcad arkyeanbiptewbapeengtisu@loontd iSom and a
leveling film 1In such cases, introducing a postexposure process as
mentioned in Hexplapesthdid ngproasts i abler | afie pvadbasting gredep? oduct

of the photosensitive resin Qﬁnposition is significantly greferable for
practi cal *9BBTEPHRRA &t FREPH A0 Pk d8igseras i 1 mspar ¥hey FeaRS2hENd

obt ai ned. A seni conductor .devi ce and,.a di splay device of, the .present

inventionaéﬁﬁ*ﬁéﬁﬁroﬁd?@ﬁﬁﬁ%Pﬁansé?éh%ﬁgféggn§?¥?%%9f%%%HEh%H%bgﬁVP?%n

whi ch nayuggé_be limted except that the sem conductor

Thirdly, the exposed area 1s removed by contacting and
dissolving with a developing solution to form a relief pattern.
A developing solution to be suitably used includes inorganic alkalis
such as sodium hydroxide, potassium hydroxide, sodium carbonate,
sodium silicate, sodium metasilicate, aguecus ammonia or the like;
primary amines such as ethylamine, n-propylamine or the like;
secondary amines such as diethylamine, di—-n-propylamine ox the lLike;
tertiary amines such as triethylamine, methyldiethylamine or the
like; alcohol amines such as dimethyl ethanol amine, triethanol
amine or the like; an agqueous solution of alkalis such as a quaternary
ammonium salt such as tetramethylammonium hydroxide,
tetraethylammonium hydroxide or the like; or an aqueous solution
obtained by adding a suitable amount of a water-soluble organic
solvent, for example, an alcohol such as methanol or sthancl or
a surfactant to the above agqueous solution of alkalis. As a method
for developing, those such as spraying, paddling, dipping,
supersonic methods or the like can be used.
Subsequently, the relief pattern formed by development is

rinsed. Ion-exchange water or distilled water is used for rinsing.
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device and the display device have a | ayer nmade of cured product of the
conposition, can be of various structures and be produced by
conventional |y known production nethods. Arong them as an application
exanpl e using a photosensitive resin conposition of the present invention
for a sem conductor device, an application to a sem conductor device
having a bunp will be described with reference to figures. FIG 1 is an
enl arged cross-sectional view showing a pad portion of a sem conductor
device having a bunp of the present invention. As showmn in FIG 1, a

i ti f 3 d t t f d
Dot e ket PG o £ opR e B AR Sp g o "
Further, thereo ﬁngom b%%1'nn§auk%éﬁ%a0{t%tﬁcg;'fvﬁléﬁlﬂ@aﬂ%e@'ﬂﬁ:ﬁﬁc&oat'ng

filn) 4 nBie™of cured product of “t osensi Ui ve ~resin conposition of

the present rl %Yleﬂﬂcﬂ}g[ s%nuwfi'b%ﬁmh‘?l 1§ & resTh ndah@ibhbk&le fdd MpBe i s

formed so that the metal Im5 i1s connected 44 to the Al pad 2. The netal

filmb5 isgehehadeas téél'e%@éﬁ SYrauUNd NpolARAzbkamblibe ¥iauboheeto &
sol der bunmp 9 in order to insulate between each pad. Awring 6 is forned

on the insel Weatopadoby plratungoor stichethir&e, aapdlyheidéensisufonmed an
insulation film7 made of cured product of the photosensitive resin
conposi t i prlywifnitdee ppREYEALL $¢m@#ﬁqnﬁ1aﬁﬁnatﬁélV§%@¢uﬂ%¥ﬁRnﬁﬁﬁﬁcﬁyre
photollthograpg%1 a barrier nmetal 8 and the sol der F 9 are forped. A

hi ghly rel i abl ¥hesBRPEBHEUECTEIdEN EancER e ﬁ?&*v’?ﬁ’é‘d FgheFitPntHR ned by
using the

:l.p ensi.tive resin co % ! t he egt ini/ent|0£1n|

Capabl o OV ACLEP ARG ORI BLO" S GRPSBRE Y TS FEPERGT AL BV Foe
composition of the present invention. BAs examples of application
of the composition to make best use of its feature, there are a
semiconductor device and a display device.

A specific example of a resin film using said photosensitive
resin composition for a semiconductor device includes a passivation
film and a buffer coating film formed on a semiconductor element,
and an interlayer insulation film or the like formed on a circuit
located on a semiconductor element.

A specific example of a resin film using said photosensitive
resin composition for a display device includes an interlayer
insulation film for TFT (Thin Film Transistor} element, a leveling
film for TFT element, a leveling film fora color filter, a protrusion
for MVA (Multi-domain Vertical Alignment) type ligquid crystal
displaydevice, a liquidcrystal alignment layer for a liquidcrystal
display device, a cathode partition for an organic EL device, an
insulation film for an organic EL device or the like. The
photosensitive resin composition for a display device is similarly
used as a semiconductor. On a certain location of a substrate for

display device wherein said resin film or the like is formed, a
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and | ow water absorption properties or has uniformty in film thickness. A
posi tive-working photosensitive resin conposition of the present invention
is useful not only for a sem conductor and a display device, but also for
an interlayer insulation for a multilayered <circuit, a cover coating for a
fl exi bl e cupperclad plate, a solder resist film a liquid crystal

alignnment layer or the like. In this way, according to the first aspect of
the present invention, a positive-working photosensitive resin conposition
which is capable of patterning at high sensitivity without scum and has

method T P HATUCORGeR BHECAITET BF e SRR T B BTG COEREL EEDERTEY on. &

met hod f ICiohge = i i1 ion, a
nod Tov protict partern . . A

ot hod 1 Groeseey The RameEb B 15K GapERt Ment IEP TRESRL: 0T nagK

Al so, aceQy |00, 40 A he second-aspest Ofcsha BEeReRbr i AVEBAIAY. dedice,

posi tive-worki'ng photosensitive resin conposition which is capable 45 of
pat t er ni ngsati g 1988l LhvetYayét Noiuiseusnandiexsed | £ntevien ingnefornity in

filnmhickness, a nethod for producing a pattern-formed resin filmusing
t he conposh tsu@dh, cassemicarddatongdevioseeapdsardimppicass dewviare iwsiedgit he
conposition, and a nethod for producing the sem conductor device and the
di spl ay dexammle BtampeetiExaop| oSuiries LayExampilescbfcunsd biroduchspect of
the present invention o ) o

the photosensitive resin composition is significantly preferable

for practical use since a resin film excellent in transparency can

be obtained.

A semiconductor device and a display device of the present
invention c¢an be produced using said photosensitive resin
composition which may not be limited except that the semiconductor
device and the display device have a layer made of cured product
of the composition, can be of various structures and be produced
by conventionally known production methods.

Among them, as an application example using a photosensitive
resin composition of the present invention for a semiconductor device,
an application to a semiconductor device having a bump will be
described with reference to figures. FIG. 1 1s an enlarged
cross—-sectional view showing a pad portion of a semiconductor device
having a bump cf the present invention. 2As shown in FIG. 1, =&
passivation film 3 is formed on an Al pad 2 for input and output
formedonasiliconwaferl, andaviaholeis formedon the passivation
film 3. Further, thereon is formed an insulation protective film
{abuffer coating film) 4 made of cured product of the photosensitive

resin composition of the present invention, on which a metal (Cr,

Ti or the like) film 5 is formed so that the metal £film 5 is connected
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<Exanple I-1> [ Synthesis of a polyam de resin] A dicarboxylic acid
derivative of 360.4 g (0.9 nol) obtained by reacting 0.9 nol of
terephthalic acid, 0.1 nol of isophthalic. acid and 2 nol of

1- hydroxy-1, 2, 3-benzotriazole, and 366.3 g (1 nol) of

hexal uor o- 2, 2- bi s(3-am no- 4- hydroxy phenyl) propane were charged in a
four-necked separable flask equi pped with a thernoneter, an agitator, a
feed inlet and a dry nitrogen gas inlet tube. 3, 000 g of

N-net hyl - 2- pyrrol i done was added for dissolution. The thus obtained

m xture was then reacted at 75 t. in.an Qil bath for 1 hours. 32.8 0.2
o o e s SRa b S TR TR BafyRho IR 281t oPTBs SarTsRocing;

N-met hyl - 2 py Lol it%%ggi RiERES Q@ga ggesgﬂtbg]gn}{%_in%\né% {%é%%?a}:@%@t&@g wer e

react ed for-another I é'reactron mxture

was col | egiad day A tratiy gsaiﬁg;%%ea% e As SRl Ll d %go%vataecri/n@ewanol

of 3/1 (volune ratio) , a precipitate was forned. The precCipitate

was col | eghed ilve, &hd turatden, i ¢ ifvsa@ddassh firghmath pnw i wahese ajyd ctibeg dri ed
under vacuumto obtain a desired polyam de resin (PA-1) represented by

t he formubpaoddgt ,ofivhEreeiphoXowassiepresens ad dynpdid tionmelfa tel phebemt: Y
was a mxture of the fornulae Y-1 and Y-2 below, a = 100, and b = 0.

[ Product i onverttipmposititiie woekiinke dvsnedens intiotelidbparephposi bronjer The
synt hesi zed polganide resin (PA-1) of 100 g, 20 g of _a_ di azonapht hoqui nane
conpound RatdhgP a2BEr GEeuseliepr BUBRt d 25§ tieemed. A highly reliable

semiconductor device can be provided as the film formed by using
the photosensitive resin composition of the present invention is
capable of patterning without scum, and has low coloring in a £ilm
and low water absorption properties or has uniformity in £ilm
thickness.

A positive-working photosensitive resin composition of the
present invention is useful not only for a semiconductor andadisplay
device, but also for an interlayer insunlation for a multilayered
circuit, a cover coating for a flexible cupperclad plate, a solder
resist film, a liguid crystal alignment layer or the like.

In this way, according to the first aspect of the present
invention, a positive-working photosensitive resin composition
which is capable of patterning at high sensitivity without scum,
and has low coloring in a film after curing and low water absorption
properties, amethod for producing a pattern-formed resin filmusing
the composition, a semiconductor device and a display device using
the composition, and a method for producing the semiconductor device
and the display device.

Also, according to the second aspect of the present invention,

apositive-workingphotosensitiveresincompositionwhichiscapable
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formula (S-i) below and | Oy of a conpound which contains a - CH2OH group
but not a phenolic hydroxyl group represented by the formula (M1) were
di ssolved in y-butyrolactone and then filtrated using a 0.2 a mfilter
made of a fluorocarbon resin to obtain a positive-working photosensitive
resin conposition. [Evaluation of characteristics] The obtai ned

posi tive-working photosensitive resin conposition was coated on a silicon
waf er using a spincoater and then dried at 120t for 3 mnutes using a
hotplate to obtain a coating filmof about 5 gmthickness. The thus

obt ai ned 8?%%?&&%%@ %kigﬁpg&?&&% Qai%h%‘&%‘?sc@@ﬂeaxﬁif HdRAN LR NTI NG

CO., LTD. patterns for remaining and patterns for

removi ng 9fi; o8ty On PO1ATHMEREEs Y8 RedRBE EhePr dRicRE gdbd tdd e rok-RRger
NSR- 4425i nmade by N con Corp., with various exposure anpunts from 100

m/cn? | pesEaselnbyidfthdconBosation, Thermithedhéght dexposend aedispbngyfil m
was di pped in a 2.38% aqueous sol ution of tetranethylanmonium 47 hydroxi de
for 30 sedewntset usiirgsbheecandosEnove tdred expogetodr éar pirobdloned bie
rinsing with pure water for 30 seconds. As a result, it was confirmed that
a patter nShaEcoRECTST fedirs and sdppsEgrdpgadesicehe exposure anount of 260
mJ/ cn2 and a resolution was 5 um The coating filmwas then heated and cured
in a clean oven at 150 C/30 minutes and 350 C/ 60 m nutes under a nitrogen
atrmspherE}.{a Tpg t hus obtained cured filmwas dipped in a 3 % hydrogen
fluoride “&3fRitTon to peel the filmfromthe silicon wafer. The thus peeled
filmwas sufficiently rinsed with pure water and then dried in an

Example Series I;

Examples of the first aspect of Lthe present ilnvention

<Example I-1>
[Synthesis of a polyamide resin]

A dicarboxylic acid derivative of 360.4 g (0.9 mol) obtained
by reacting 0.9 mol of terephthalic acid, 0.1 mol of isophthalic.
acid and 2 mol of l-hydroxy-1l,2,3-benzotriazole, and 366.3 g (1
mol) of hexafluoro-2,2-bis(3-amino-4-hydroxy phenyl)propane were
charged ina four-neckedseparable flaskequippedwith a thermometer,
an agitator, a feed inlet and a dry nitrogen gas inlet tube. 3,000
g of N-methyl-2-pyrrolidone was added for dissoclution. The thus
obtained mixture was then reacted at 75 ‘C in an oil bath for 12
hours.

32.8 g (0.2 mol) of 5-norbornene-2,3-dicarboxylic anhydride
dissolved in 500 g of N-methyl-2-pyrrolidone was then added to the
above mixture, and they were reacted for another 12 hours while
stirring. Then, the reaction mixture was collected by filtration

and poured into a solutien of water/methanocl of 3/1 (volume ratio),
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oven at 60 "C/5 hours. Transmittance at wavel ength 500 nm of the obtained
filmwas neasured by a spectrophotometer resulting in a high transparency
of 62 % per 5 pmfilmthickness. Further, after drying the obtained film at
50 C for 24 hours, water absorption coefficient thereof was neasured by

di pping the dried filmin a 23 C pure water (in conformty with JIS-K7209)
The water absorption coefficient was | ow and 0.2B % <Exanple 1-2> A
positive-working photosensitive resin conposition was obtained sinmlarly
as in Exanple 1-1 except that a conpound M1 which contains a - CH2CH

ro but not a phenalic hydroxyl 0 in Exa e | -1 was .changed to 15
O N 2 S e et Ve gl b el RoFEEPLEcd B RRRAECLY © 10 O
ositive-) j ho i Live: i Si,ti i il arl
P b Do S GOLIREAS Lh¥ e SAalal CURAOLELEE 188 cif M BTy

Exampl e 1ydc@s tohaBg8Entd dedd r@dobo SyZmi @d1d-aMal Yahed) Sididedent eaSp{
Exanple 1-1. <Exanple |I-4> A polyam de (PA-2) represented by the fornula

(1), wherehd foXmuas (neprwsentiedx by st hepfaranteal Xy theefanmul¥ XS begpkesent ed
by the fornula Y-3 below, a = 100, and b = 0, was synthesized by using 1
mol of di phenylentietudedbfdticar boxyllias eildandsteadbofoxd. @ roll00ef and
terephthalic acid and 0. 1 nol of isophthalic acid in the pol yam de

synt hesi sPim Exanple 1-1. A positive-worki ng photosensitive resin

[Productionof apositive~workingphotosensitive resincomposition]

The synthesized polyamide resin (PA-~1l) of 100 g, 20 g of a
diazonaphthoquinone compound having a structure represented by the
formula {5-1) below and 10g of a compound which contains a — CH20H
group but not a phenolic hydroxyl group represented by the formula
(M-1} were dissolved in v -butyrolactone and then filtrated using
a 0.2 pm filter made of a flucrocarbon resin to obtain a

positive-working photosensitive resin composition.

[Evaluation of characteristics]

The obtained positive-working photosensitive resin
composition was coated on a silicon wafer using a spincoater and
thendriedat 120 °C for 3minutes using a hotplate to obtaina coating
film of about 5 pm thickness. The thus obtained coating film was
exposed through a mask made by TOPPAN PRINTING CO., LTD. (Test Chart
No. 1: patterns for remaining and pattexrns for removing of (.88
to 5¢ pm width were depicted) using an i-line stepper NSR-4425i
made by Nicon Corp., with various exposure amounts from 100 mJ/cm®
increased by 20 mJ/cm® each. Then, the light-exposed coating film

was dipped in a 2.38% agueous solution of tetramethylammonium
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conposition was obtained simlarly as in Exanple I-1 except the above, and
evaluated simlarly as in Exanple I-1. <Exanple |I-5> A mixture of 17.1 g
(0. 055 nmol) of 4, 4 ' -oxydiphthalic anhydride, 13.0 g (0.110 nol) of

2- met hyl - 2- propanol and 10.9 g (0.138 nol) of pyridine were charged in a
four-necked separable flask equipped wth a thernoneter, an agitator, a
feed inlet and a dry nitrogen gas inlet tube. 3,000 g of

N- net hyl - 2- pyrrol i done was added for dissolution. After 14.9 g (0.110 nol)
of 1-hydroxy-1, 2, 3-benzotriazol e and 30 g of N-methyl-2-pyrrolidone were
dropped in the reacted sol uti 22,7

di Cyﬁl ohgkifﬂrff%i‘rllt‘ij@dﬂfpﬁ %i%ds&ﬁdmgé, B cﬁl Fh??gzteﬁ#vreohﬁo‘?f?%’jearﬁ? bpped
in the abpy S»%;Hf' 0“%§‘Q;d%%%%%}xegugé \?ac]{ SOH Ee%esreactolﬁrdg gﬁérrn'rggﬁlt,

Subsequent{y-° icar iC aci ivative

(activate eg?]%tseé%pﬁm:rﬁé@%galeya rRAGiRohig 'Hyenokorlﬂgd in an exposed area

di phenyl er-4,4 dlcarboxy I¢ acid and nol

1- hydr oxyal, the32@z0kei agehes &ﬂ.zkogm(x%ﬂa??amla) rebolbhexah waOro-@n. 2-bis
(3- ami no- 4 -hydroxyphenyl) propane and 70 g of N-nethyl-2-pyrrolidone
wer e added to tihe abavéngefcirediasoltbthoneaiaanl asid rueddatn aa rad@ant evger at ur e
for 2 hours. Then, the above m xture was reacted simlarly as in Exanple

| -1 excepat 1 hafCfHemihxtes and Ra8 ?éé@maums rpder parltregrp@wtgicgshagean oi |

bath to synthesize a polyamde resin (PA-3) represented by the fornula
(1), wher8is thusygtabmessneedtbym Re FHrRRA 47€ 1B Feh bt oSemdd varnikt ur e

of the solution to peel the film from the silicon wafer. The thus peeled

film was sufficiently rinsed with pure water and then dried in an
oven at 60 ‘C/5 hours. Transmittance at wavelength 500 nm of the
obtained film was measured by a spectrophotometer resulting in a
high transparency of 62 % per 5 um £ilm thickness..

Further, after drying the obtained £film at 50 C for 24 hours,
water absorption coefficient thereof was measured by dipping the
dried film in a 23 C pure water (in conformity with JIS-K7209).

[}

The water absorption coefficient was low and 0.2B %.

<EBExample I-2>

A positive-working photosensitive resin composition was
obtained similarly as in Example I-1 except that a compound M-1
which contains a - CHZ0H group but not a phenolic hydroxyl group
in Example I-1 was changed to 15 g of M-2, and evaluated similarly

as in Example I-1.

<Example I-3>
A positive-working photosensitive resin composition was

obtained similarly as in Example I-1 except that a
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fornmul ae Y-3 and Y-4 below, a = 100, and b = 0. A positive-working
phot osensitive resin conposition was obtained simlarly as in Exanple |-1
except the above, and evaluated simlarly as in Exanple 1-1. <Exanple I-6>
After dissolving 22.0 g (0.06 nol) of
hexaf | uor o- 2, 2- bi s(3- am no- 4- hydr oxyphenyl ) propane in 100g of
N- et hyl - 2-pyrrolidone, 25.3 g (0.12 nol) of trinellitic chloride
di ssolved in 80 g of N-nethyl-2-pyrrolidone was added into the above
m xture on cooling at 5 C or below. Pyridine 11. 4 g (0. 144 nol) was
further added and stirred at 20 C or beI ow for urs ,

- di am no@ﬂapqwhéﬁlﬂglﬂwnﬁ FPRRPEE P T Hhva q‘Fo t%é"’a?ﬁ Hﬁﬁgeéa%%

react ed ?é%roo grﬁggure iuateSq gour af QLI I gge??bé/xg lS| a4 t he i nner

t enper at [FTINg "R6ar's er actl on, the reaction
m xture was flltered. The filtrate was poured into a solution of
wat er/ met hanol of 5/1 (volune ratio) and a precipitate was forned. The
pr eci pi ta.g@(%%gecql_lg;gct edby filtration, 50 rinsed sufficiently with water
and then dri under vacuumto obtain a desired pol yam de (PA-4)
represent ed by a pelfaniakk a(¥ak2) wheresanted wms thepfesenmted 1)y twheréom nul ae
X-1 and X-2 below, Y was represented by the fornmula Y-5 below, a = 100,
and b = 0X vapaosprisenhed Id:bsngtheprﬁotcmséﬁsx-tl Ve lopisi B edhpeineisentedsby
obtai ned sim| arIEi as in _Exanple |-i except the above, and eval uated
simlarl yths foamgkanptbelow; xCokpdr Aid/e ERanyt® synihesized by using
1 mol of diphenylether-4,4'-dicarboxylic acid instead of 0.9 mol
of terephthalic acid and 0.1 mol of isophthalic acid in the polyamide
synthesis in Example I-1. A positive-working photosensitive resin
composition was obtained similarly as in Example I-1 except the

above, and evaluated similarly as in Example I-1,

<Example I-5>

Amixtureofl17.1g {0.055mol) of 4,4 ~oxydiphthalic anhydride,
13.0 g {0.110 mol) of Z-methyl-2-propancl and 10.9 g (0.138 mol)
of pyridine were charged in a four-necked separable flask equipped
with a thermometer, an agitatcr, a feed inlet and a dry nitrogen
gas inlet tube. 3,000 g of N-methyl-2-pyrrolidone was added for
dissclution. After 14.8 g (0.110 mol) of
l-hydroxy-1, 2, 3~-benzotriazole and 30 g of N-methyl-2-pyrrolidone
were dropped in the reacted solution, 22.7 g {0.110 mol) of
dicyclohexylcarbodiimide and 50 g of N-methyl-2-pyrrolidone were
dropped in the above solution and reacted at a room temperature
overnight.

Subsequently, 27.1 g (0.055 mol) of a dicarbeoxylic acid

derivative (activated ester} obtained by zreacting 1 mol of
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A positive-working photosensitive resin conposition was obtained simlarly
as in Exanple 1-1 except that 10 g of- a conpound (M 1) which contains a -
CH2OH group but not a phenolic hydroxyl group was not added, and eval uat ed
simlarly as in Exanple I-1. <Conparative Exanple |-2> A positive-working
phot osensitive resin conposition was obtained simlarly as in Exanple I-1
except that a conpound (M 1) which contains a - CH2OH group but not a
phenol i ¢ hydroxyl group in Exanple I-1 was changed to 10 g of a conpound
represented by the fornmula (M3) below, and evaluated simlarly as in

P her e M perElf Sl G S 2 i 08 ¢
1-hydroxy-1,2,3-benzotriazole, 44.7 g (0.122 mol) of
hexafluoro-2,2-bis (3~amino-4-hydroxyphenyl)propane and 70 g of
N-methyl-2-pyrrolidone were added to the above reacted solution
andstirredat a roomtemperature for 2 hours. Then, the abovemixture
was reacted similarly as in Example I-1 except that the mixture
was reacted at 75 C for 12 hours using an oil bath to synthesize
a polyamide resin (PA-3) represented by the formula (1), wherein
¥ was represented by the formula X-1 below; ¥ was a mixture of the
formulae Y-3 and ¥-4 below; a = 100, and b = 0. B3 positive-working
photosensitive resin composition was obtained similarly as in
Example I-1 except the above, and evaluated similarly as in Example

I-1.

<Example I-6>

Afterx dissolving 22.0 g (0.06 mol) of
hexafluoro-2,2~bis(3-amino-4-hydroxyphenyl)propane in 100g of
N-methyl-2-pyrrolidone, 25.3 g (0.12 mol) of trimellitic chloride
dissolved in 80 g of N-methyl-2-pyrrolidone was added inte the above
mixture on cooling at 5 °C or below. Pyridine 11.4 g (0.144 mol}
was further added and stirred at 20 °C or below for 3 hours. Next,
4,4'-diaminodiphenylether 12.0 g {0.06 mol) was added to the mixture
and reacted at room temperature for 5 hours followed by raising
the inner temperature to 85 C and stirring for 3 hours. After
reaction, thereactionmixturewasfiltered. Thefiltratewaspoured
into a solution of water/methanol of 5/1 (volume ratio) and a

precipitatewas formed. Theprecipitatewascollectedbyfiltration,
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QQ (In the formula, Qis hydrogen atomor: 00 2 SO2 o 2 and 85 %of all
Qare: 002 53S2:. H ~\ @Q-aC-a0Q0O0Q (In the formula, Qis
hydrogen atomor: O f Z OO0 1 QZ Nz and 90 % of all Qare: O) 02 54
M1l HOH2 ~CH2CH

rinsed sufficiently with water and then dried under vacuum to cbhtain
a desired polyamide (PA-4) represented by the formula {l), wherein
X was represented by the formulae X-1 and X-2 below, Y was represented
by the formula Y-5 below, a = 100, and b = 0. A positive-working
ﬁhotosensitive resin composition was obtained similarly as in
Example I-1 except the above, and evaluated similarly as in Example

I-1.

<Comparative Example I-1>

A positive-working photosensitive resin composition was
obtained similarly as in Example I-1 except that 10 g of a compound
(M-1) which contains a — CH20H group but not a phenolic hydroxyl

group was not added, and evaluated similarly as in Example I-1.

<Comparative Ezample I-2>

A positive-working photosensitive resin composition was
obtained similarly as in Example I-1 except that a compound (M-1)
which contains a — CH20H group but not a phenoclic hydroxyl group
in Example I-1 was changed to 10 g of a compound represented by

the formula (M-3) below, and evaluated similarly as in Example I-1.
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CH30 O C2---( ) - OCH3 HOH2 = CH2ZOH M 2: HOH2C --E () rCH2OH M 3: HOH2
~CH2ZOH HO O CH2-(( )r OH HOH2 CH20H The conpoundi ng anbunts of Exanpl es
-1 to 1-6 and Conparative exanples I-1to 1-2 are shown in Table I-i, and
the evaluation results thereof are shown in Table 1-2. 55 :s C ro UC 41

(bgLoO0OCV_HHHHHNH HOC U5r-l NHHHHOM CUCI Oa
o Uu
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The compounding amounts of Examples I-1 to I-6 and Comparative

M_

examples I-1to I-2 are shown in Table I-1, and the evaluation results

therecof are shown in Table I-2.
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A positive-working photosensitive resin conposition of Conparative exanple
-1, which does not contain a conpound (C) which contains a -CH2OH group
but not a phenolic hydroxyl group, had low sensitivity and scum was
generated. On the other hand, a positive-working photosensitive resin
conposition of exanples of the present invention had high sensitivity and
scum was not generated. Moreover, the exanples of the present invention
had high transmttance, |ow coloring and high resol ution. Conparing

Exanples -1 and 1-2 and Conparative exanples I-i and 1-2 using the same
al kali soluble resin_(A) and di azoquinone conpound (B) . it reveals that
Conparati ve exanpl e 1-2 used|a ¢onpound ¢ontlai i ng a phenol ijc hydroxyl
group had slightly}higherosensitiviity | than Congarative exangle I-1 and no
scum but was inferjor |q3ﬁbt=r absorption coefflicientjand trlansmttance to
Exanpl es 1 and 2 used|} a gonpownd C)g;vxhh:huxomaiﬁs a -g—lzc}i gr oupbut not
a phenolic hydroxy ggéh@1f>E§h e TL78 [ﬁﬁodﬂcthon bf ~di spl ay devi ce and
Eval uation of chargctgigsti c§] ©|AP|I TQ 7] nfdefYsited and f qrmed on a
gl ass substrate wag$ d ﬁpéb in{strli pej fornmby a |usual phot ol i|t hography
met hod using a phoforgsist, |on|whilch |a positi vd-worki hg photlosensitive
resin conposition {obtained in Exanplell- 1S goated to forma resin | ayer
of about 2 pnthic<nesshJThe1, tthe [aboyve resijn ljayer whs subjlect to
exposure through @ gl ass nusk at gxposureé stirength of} 25 nWicn2 for 10
seconds by a paralle é&pOSJre_systen (l'ighy squrce: high-priessure
nmer cury-vapor | anp]. Thé;pg (CZIJ pRi|ng, pnd|devel aping tpe resin |ayer
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5B in a 2.38% aqueous sol ution of tetranethyl amoni um hydroxide for 20
seconds, a portion except an edge of each ITOon ITOin stripe formwas
exposed and a resin |layer was formed only on the edge of [ITO

fil mandaporti onwherein an I TO fil mwas renoved. Subsequently, the thus
processed substrate was subject to postexposure at exposure strength of 25
mMVcn2 for 40 seconds by the parallel exposure system used upon exposing
on the whole resin layer, and heat-curing in the air at 250 'C for 1 hour
by a hot-air circulating drier. On this substrate, copper phthal ocyani ne as

a positive hole poisctiondaver Adblslhet iyl sarkiazola,as, @ ol it ve

hol e transpor er wer e depo under “reduced pressure 0 10-4 Pa

or less pid afa%i%%@l@l%,mhgkﬂ%@élﬁ& Do P 100 Whnibuthd- (i 91 &p-

1, 1' - bi phen as a lirght emtting layer and tris(B - quinolinolate)al um num
as an el egd QN rishheat,0n 4By es HuReheen bRenbii & Hydieky1 Fy¥der naal 1&F
depositing and form ng an alum num | ayer as a second el ectrode thereon,

t he al um gutipildydr ywasndli gcdad Was  génepeiddr m oh atkthd r echésn haewdperai cul ar
to the stripe of said ITO filmby a usual photolithography nethod using a
phot or esistsitihe-weoubshgarleotdas solitigeneds imsadpiosd t dodert eedopédspressur e
and a glass plate for sealing was adhered using an epoxy based adhesive to
obtai n athi BpF N EYTert loria i kgt agnaiehd i vard sy wes neb sseqtiehed al
activation by ap Iying voltage to hoth el ectrodes after procss iqg. at 80 C
for 250 HERFCYHoweVBF, THERSS 8y dERT c@TEM P ed FYGHI O ﬁ%ut BHbbl em

Exanpl e SE%A&%%fetﬁnce, low coloring and high resolution.

Comparing Examples I~1 and I-2 and Comparative examples I-1
and I-2 using the same alkali soluble resin (A} and diazoguinone
compound (B), it reveals that Comparative example I-2 used a compound
containing aphenolic hydroxyl group had slightlyhigher sensitivity
than Comparative example I-1 and no scum but was inferior in water
absorption coeffilicient and transmittance to Examples 1 and 2 used
a compound (C) which contains a ~CH,0H groupbut not a phenolichydroxyl

group.

<Example I-7>
[Production of display device and Evaluation of characteristics]
AnITOfilmdepositedand formedonaglass substratewas divided
instripe formbyausual photolithographymethodusingaphotoresist,
oen which a pesitive-working photosensitive resin composition
obtained in Example I-1 was coated to form a resin layer of about
2 pmthickness. Then, the above resin layer was subject to exposure
through a glass musk at exposure strength of 25 mW/cm? for 10 seconds
by a parallel exposure system (light source: high-pressure

nercury-vapor lamp) . Then, bydippinganddevelopingtheresinlayer
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Exanpl es of the second aspect of the present invention 59 <Exanple Il-1>

[ Synt hesis of a polyanide resin] 0.016nmol of a nixture of dicarboxylic acid
derivative obtained by reacting 4.13 g (0.016 nol) of

di phenyl et her-4, 4' -di carboxylic acid and 4.32 g (0.032 nol) of

1- hydroxy-1, 2, 3-benzotriazole, and 7.33 g (0.020 nol) of

hexaf | uor o- 2, 2- bi s(3- am no- 4- hydroxy phenyl)propane were charged in a
four-necked separable flask equipped with a thernoneter, an agitator, a
feed inlet and a dry nitrogen gas inlet tube. N nethyl-2-pyrrolidone of

57.0 g was_ added,,and for_di Lution. Th ' ], %t UL t hen
eactod Bt 78 coF e el SlBRPh S s aGrE ML ARhENGE catbH BB

5- nor bor - adi carhoxyldn,c r Lsse! thalol ; :
N—nethyl?g?%f%ﬁgﬁgad%e masc#hg%eg%gé%g%ggkhiPé%ggéI%Px?ufgﬁ)éﬁd8t¥ﬁ%§ wer e

reacted feirmmakhekpdded s uhiées ilaierOwa df teiindeaat iyodh ;Heh@d?@a@i ion
m xture was filtered. The filtrate was poured into a solution o

wat er / mettendl 1wéndhbdrntdlonmharat h@n Hf alrpresicpnbedd. Sadbskanerdly,The
precipitate was collected by filtration, rinsed sufficiently with water
and t hen thré tdusipderevacdgsmbsbrabe g sabjéetiroepopotirmude aeskpofed) .
[ Production of a resin conposition] The synthesized polyamde resin (A-1)

of 10 g afrenaFhort 25 PHOTHSENS 10| SARCICE AN H1A R HBE R HUEY SN
representgdtfy Ehe formulqwiB-%%ﬁgﬁJomgmere féssolv%g i n %0 g of aj?i¥ture
sol ut i on USRS VPR EFPEFARE oNe/ Pt e TGP VR of A¥Rt AR tRAFT REFER AR 2

the air at 250 T for 1 hour by a hot-air circulating drier.

On this substrate, copper phthalocyanine 2s a positive hole
injection layer and bis-N-ethylcarbazole as a positive hole
transport layer were deposited under reduced pressure of 1X107*

Pa or less prior o depositing N,N'-diphenyl-N,N'-m-toluyl-4,4'—
diamino-1,1'-biphenyl as a light emitting layer and tris(8 —
guineolinolate)aluminum as an electron injection layer thereon in
this order. Further, after depositingand forming an aluminum layer
as a second electrode therecn, the aluminum layer was divided in
stripe form of a direction perpendicular to the stripe of said ITO
film by a usual photolithography method using a photoresist. The
substrate thus obtained was dried under reduced pressure and a glass
plate for sealing was adhered using an epoxy based adhesive to obtain
a display device. The display device was subject to sequential
activation by applying voltage to both electrodes after processing

at 80 C for 250 hours, however, the display device emitted light

without problem.

Example series II;

Examples of the second aspect of the present invention
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pyrrolidone = 50/20/30 (weight ratio) and then filtrated using a 60 0.2
pnfiltermadeof a fluorocarbon resin to obtain apositive-working

phot osensitive resin conposition. [Evaluation of characteristics] The
obt ai ned positive-working photosensitive resin conposition was coated on 8
inches of a silicon wafer using a spincoater and then dried at 120 9C for
4 mnutes using a hotplate to obtain a coating filmof about 10 pm

t hi ckness. Filmthickness of the thus obtained coating filmwas neasured
on a surface of 8-inch wafer at 9 places (see FIG 2). The range of film
t hi ckness (maxi num value - m ninum val ue) was 0.06 pm and preferable. The
coating filmwas exposed through a mask nade by TOPPAN PRI NTI NG CO., LTD.
(Test Ch s l:-patterns for remaining and patterns for renoving of
0.88 to %%&Sﬁﬁﬁatﬁlmg%e depicted) using an i-line stepper NSR-4425i nmade

by Ni con gghghesygtgfw@&kgg%mgﬁgoggg@npnnunts from 100 mJ/cnZ increased by
10 nﬂ/cné each. The coating filmwas rinsed wwth pure water for 30 seconds

after an exposedoaéealef 4 hestomposdl carbowsl 1 di skbleetvanra enviacdy
devel oping in a 2.38% aqueous solution of tetranethyl anmoni um hydroxi de
for tineradrestethsd.flRay (Oeddétnon ofndivphenvlividiereds 4af toradessstlgsnent
was 1.5 ) um As a result of observing pattern, it was confirnmed that a
portion t¢ifeanpehed 9i R+ patl et 1nBudpesy prefERaptrdprrRécwid no
presence of scum at %he exposur.e anou t of__90_gg/e§g. Then fi%rn
bhi cknesd - fnekfottll d10H nkd nBSEer LPEHG e PAnGEmORoT I TR ¥ ¥kness
was 0'1%m%%&§?gr8£§£§r%gkg'charged in a four-necked separable flask
equipped with a thermometer, an agitator, a feed inlet and a dry
nitrogen gas inlet tube. N-methyl-2-pyrrolidone of 57.0 g was added
and for dissolution. The thus cobtained mixture was then reacted
at 75 C in an o0il bath for 12 hours. 1.31 g {(0.08 mol) of
5-norbornene-2, 3-dicarboxylic anhydride dissclved in 7 g of
N-methyl-2-pyrreolidone was then added to the above mixture, and
theywerereacted foranotherlZhourswhilestirring. Afterreaction,
the reaction mixture was filtered. The filtrate was poured into
a solution of water/methanol of 3/1 (volume ratio) and a precipitate
was formed. The precipitate was collected by filtraticn, rinsed

sufficiently with water and then dried under vacuum to obtain a

desired polyamide resin (A-1).

[Production of a resin composition]

The synthesized peolyamide resin (A-1) of 10 g and 2 ¢ of a
photosensitive diazoguinone having a structure represented by the
formula {B-1) below were dissolved in 20 g of a mixture solution
of v -butyrolactone/propylene glycol methyl ether/N-methyl-2-

pyrrolidone = 50/20/30 (weight ratio}) and then filtrated using a
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<Exanples 11-2 to I1-10> 61 A positive-working photosensitive resin

conposition was obtained simlarly as in Exanple Il1-1 except that y

- but yr ol act one/ propyl ene glycol nethyl ether/N nethyl-2 pyrrolidone = 5/2/3
used in Exanple 11-1 was changed to solvent shown in Table 11-1, and
evaluated simlarly as in Exanple I1-1. <Exanple I1-11> [Synthesis of a

pol yam de resin] 4,4'-oxydiphthalic anhydride of 17.06 g (0.055 nol), 8.15
g (0.110nmol) of 2-met hyl -2-propanol, andl 0.9g (0. 13Bnol) of pyridine were
charged in a four-necked separable flask equi pped with a thernoneter, an

itator,_ a feed inlet d it i_nl t ube, .150
et hyl (290 F o AR SRS 240 detor o i SaerE P Sr o APRSRLEAPE OBl o ot
ar oppod 1A e esLEtag ST RS Ry 007110 oy Tor - YO One e
di cycl ohexyl car bodi i m de and 5019 of- N—nethyl-z-pyrrolidone wer e dr opped

in the above solution, and they were reacted at a roomtenperature

over ni ght [gQuhsequanblych@radtedi (t1.c335 nol ) of a dicarboxylic acid
derivative (activated ester) obtained by reacting 1 nol of

di phenyl et her - &hé' - dolctaadoedy| | poatttiveamk kingol photosensitive  resin

1- hydroxy-1, 2, 3-benzotriazole, 44.7 g (0.122 nol) of ‘

hexaf | uorecrnasifiion3 vasi Kea4ehy @roRy prenss) pEopafiélanan7gagenfusing a

N- et hyl - 2- pyrrol i done were added t bove r.eacted spl ution and t hey
wer e stir?E&PQﬁ??ﬁrr6%@ﬂ¥§ﬁb@?é?ﬁﬁ§:38bh§ %86r§?”fﬁéﬁ? Pﬁ%ﬁgéb§9gp%?§?ure

was reactgg o%tcazg atcéogt%pngof;{lrrp%tfha]ggurt &% Hrg%rhsi'ckness. Film thickness

of the thus obtained coating film was measured on a surface of 8-inch
wafer at 9 places (see FIG. 2). The range of £ilm thickness (maximuam
value — minimum value) was 0.06 pm and preferable. The coating
film was exposed through a mask made by TOPPAN PRINTING CO., LTD.
{(Test Chart No. 1: patterns for remaining and patterns for removing
of0.88 to 50 umwidthwere depicted) usingani-line stepper NSR-44251
made by Nicon Corp., with various exposure amounts from 100 mJ/ cm?®
increased by 10 mJ/cm® each. The coating film was rinsed with pure
water for 30 seconds after an exposed area of the composition was
dissolved and removed by developing in a 2.38% aqueous soluticn
of tetramethylammoniumhydroxzide for time adjusted so that reduction
in film thickness after development was 1.5 um. As a result of
observing pattern, it was confirmed that a portion to be opened
in the pattern had been preferably formed with no presence of scum
at the exposure amount of 290 mJ/cm’. Then, film thickness of
unexposed area was measured and the range of film thickness was

0.11 pm and preferable.

<Examples II-2 to II-10>

61



Next, 3.94 g (0.024 nol) of 5-norbornen-2, 3-dicarboxylic anhydride

di ssolved in N-nethyl-2-pyrrolidone 20 g was added to 62 the m xture and
reacted while stirring for 12 hours. A desired polyamde resin (A-2) was
obtained simlarly as in Exanple 11-1 including reprecipitation and
refining except the above. [Production of a positive-working photosensitive
resin conposition and Eval uation of devel opnent properties] The

synt hesi zed pol yam de resin (A-2) of 10 g and 2 g of a photosensitive

di azoqui none having a structure represented by the formula (B-1) bel ow

were dissolved_in 2Q g of a m xtur ol utigon of - but yr ol act.one/ pr opyl ene
gl ycol met hyl ePh@aetBRRYPE 240%y PROF Poohet S 50/ 5740 CHBr 1%t 151° and
then filtsalod usingfiadig Mdd { eLRig.ghote! ugnogar baasi n Lopbtgin
aposi ti veworking photosensitive resin coﬁp05|t|on. e oObtai ne

posi ti Ve--\mrélg)'lx{a%acgeﬁépﬁfaﬁ}ltén\ée_glﬁ%bm_ HOTRPSI diy MAseRYghuated similarly

as Exanpl e he r.ange of fil mthickness after coating was 0.08 pm
After expaswiadend deyed opredds iint Ewasptenii+medd hatangepotbi salisntbe
opened in the pattern had been preferably forned with no presence of scum
at the exgiosuar enaltebléd TIf-130@ndUéecaPuatad tsherd lakiynag hirclExespleol Itihexposed
area was neasured and the range of filmthickness was 0.12 gm and

pref erable. <Conparative Exanples I1-1 to Il-4> A positive-working

phot osensitive resin conposition was obtained simlarly as in Exanple 11-1
except thgzaPLlepddytébact one/ propyl ene gl ycol met hyl ether/ N net hyl - 2-

[Synthesis of a polyamide resin]

4,4’ -oxydiphthalic anhydride of 17.06 g (0.055 mol), 8.15 g
{0.110mel)} of 2-methyl-2-propancl, and10.9g (0.138mol) cf pyridine
were charged in a four-necked separable flask equipped with a
thermometer, an agitator, a feed inlet and a dry nitrogen gas inlet
tube. 150 g of N-methyl-2-pyrrolidone was added for dissolution.
After 14.9 g (0.110 mol) of l-hydrozy-1,2,3-benzotriazole and 30
g of N-methyl-Z-pyrrolidone were dropped in the reacted solution,
22.7 g (0.110-meol}) of dicyclohexylcarboediimide and 530 g of
¥-methyl-2-pyrrolidone were dropped in the above solution, and they
were reacted at a room temperature overnight. Subsequently, 27.1
g {0.055 mol) of a dicarboxylic acid derivative (activated ester)
obtained by reacting 1 mol of diphenylether-4,4'~dicarboxylic acid
and 2 mol of l-hydroxy—-1,2Z,3-benzctriazole, 44.7 g (0.122 mol) of
hexafluoro-2,2-bis(3-amino~4-hydroxyphenyl)propane and 70 g of
N-methyl-2-pyrrolidone were added to the above reacted solution,
and they were stirred at a room temperature for 2 hours. Then, the
above mixture was reacted at 75 C in an oil bath for 12 hours.

Next, 3.94 g (0.024 mol} of 5-norbernen-2,3-dicarboxylic

anhydride dissclved in N-methyl-Z-pyrrolidone 20 g was added to
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pyrrolidone = 50/20/30 used in Exanple I1-1 was changed to sol vent

in Table I'l-1, and evaluated simlarly as in Exanple I1-1. 63 The
evaluation results are shown in Table 11-2. B-1: CH3 QLOC\L 1~-CQx

CH3- C

CH3 0 0@ (Inthe formula, 75 %of Q, @, @B is: 091 f 2 S02

0

and 25 % thereof is hydrogen aton) 64 QIO O CH3 0 0 H3 CH3 B-2: C
3CH30OO0OH @G OOX4 (Inthe formula, 87.5 %of A, @, B, A is:

the mixture and reacted while stirring for 12 hours. A desired
polyamide resin (A-2) was obtained similarly as in Example II-1

including reprecipitation and refining except the above.

[Production of a positive-working photosensitive resin composition
and Evaluation of development properties]

The synthesized polyamide resin (A-2) of 10 g and 2 g of a
photosensitive diazoguinone having a structure represented by the
formula (B-1} below were dissolved in 20 g of a mixture scolution
of y-butyrolactone/propylene glycolmethyl ether/N-methyl-2-
pyrrolidone = 50/20/30 (weight ratio) and then filtrated using a
0.2umfiltermade ofafluorocarbonresintocbtainapositive-working
photosensitive resin composition. The obtained positive-working
photosensitive resin composition was evaluated similarly as Example
I1-1. The range of filmthickness after coating was 0.08 pm. After
exposure and development, it was confirmed that a portion to be
opened in the pattern had been preferably formed with no presence
of scum at the exposure amount of 300mJ/cm?. Further, filmthickness
of unexposed area was measured and the range of film thickness was

0.12 pm and preferable.

<Comparative Examples II-1 to II-4>

A& positive-working photosensitive resin composition was
obtained similarly as in Example II-1 except that =
-butyrolactone/propylene glycolmethyl ether/N-methyl-~2-
pyrrolidone = 50/20/30 used in Example II-1 was changed to solvent

shown in Table II-1, and evaluated similarly as in Example II-1.
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0 91 N2 S02 and 12.5 % thereof is hydrogen atonm) 65 0 .r{ HX-ri a)

H.,93WNN MH ~i MLI) X.. .. .. .. .. .. Hfir NN~-OMMM M NI

I N EA .. .. ... d)InM U u7NV ~N
1

n u N~ M +) OU
[.u 'ro ocoO ayl I 1111 111111 a M

[@ RN

The evaluation results are shown in Table II-2.

B-1:
i
Werte
0Q,

(In the formula, 75 % of 01, 02, Q3 is:

O
N,

2

and 25 % thereof is hydrogen atom)
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MmC | OOmad4r-4a452z22z1 z1 zI I 11 zri CaCaH OHMN HH

NC O a H.I.! -

WWWWWWWI[*] WWWWO0 Q A a) 0000X0000 0 m.

N C7000C 00C70 UW1 | 04 a, Haaaawn aa a aaa NON col

.CO a) HA CD+ 0 a aaaaaaaaaaaa a 0 a a 0 a~ mmmmal

u crcrcr crf.'}CcdcCcrcio2QcCcr cr -pvf, 00 1-1- 04)

B-2:

Q,0 0Q,
l0) o
3 §313 3
OO
CH,
G Oy
Q;0 0Qq

(In the formula, 87.5 % of Q1, Q2, 03, Q4 is:

O
N,

i

and 12.5 % thereof is hydrogen atom)
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Ltd.) and LANGE' S HANDBOOK OF CHEM STRY (McGRAWHI LL BOOK COWPANY) . The
di pol e nonent values not found in the above references were obtai ned by
calculating optimal structure using WnMOPAC 3.0 (manufactured by Fujitsu
Limted). Table 11-2 Range of filmthickness Sensitivity ( m Presence
(ml/cnR) After After of scum coatin devel opnent Exanple I1-1 290 0.06 0.11
None Exanple 11-2 290 0.06 0.12 None Exanple 11-3 300 0.08 0.15 None
Exanple 11-4 290 0.07 0.14 None Exanple Il1-5 280 0.05 0.11 None Exanple
11-6 300 0.06 0.14 None Exanple 11-7 280 0.08 0.15 None Exanple 11-8 280

0.09 0.15 NoneHeEéQHPlééfggégin parentheses refer to dipole moment of
solvent. Dipole moment ié based on Solvent Handbock (Kodansha
Itd.) and LANGE’'S HANDBOOK OF CHEMISTRY (McGRAW-HILL BOCK
COMPANY). The dipole moment values not found in the above
references were obtained by calculating optimal structure using

WinMOPAC 3.0 (manufactured by Fujitsu Limited).

Table IT-2
Range of £1ilm thickness
Sensitivity { pm) Presence
{mJ/cm?) After After of Scum
coating | development
Example II-1
290 0.06 G.11 None
Example II-2
. 280 0.06 0.12 None
Example II-3
300 0.08 0.15 None
Example II-4
280 0.07 0.14 None
Example II-5
280 0.05 0.11 None
Example II-6
300 0.06 0.14 None
Example II-7
280 0.08 0.15 None
Example II-8 _
280 0.09 0.15 None
Example II-9
320 0.06 0.22 None
Example II-10
330 0.07 0.18 None
Example IT-11
300 0.08 0.12 None
Comparative
Example II-1 350 0.32 0.65 None
Comparative
Example II-2 280 0.55 0.98 Presence
Comparative
rxample IT-3 290 0.68 1.02 Presence
Comparative
Example II-4 390 0.06 0.15 None
Comparative
Example II-5 280 0.11 0.25 Presence
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320 0.06 0.22 None Example 11-10 330 0.07 0.19 None Exanple I1-11 300
0.08 0.12 None Conparative Exanple 11-1 350 0.32 0.65 None Conparative
Exanpl e 11-2 280 0.55 0.98 Presence Conparative Exanple 11-3 290 0.68 1.02
Presence Conparative Examle 11-4 390 0.06 0.15 None Conparative Exanple
11-5 280 0.11 0.25 Presence 67 Exanples of the second aspect of the
present invention were capable of patterning at high sensitivity wthout
scumand excellent in uniformty in filmthickness after coating and

devel opnment. When a nixture solvent (D) contains y -butyrolactone and

| | | h | .h f 0 %

Oy e O ot fBI0 & i BEEAIVAORL A OB BPRUIL, %were?ﬁgﬁsf e

- but yr ol éx‘%ﬁ@a 9%9 alteé?e‘?‘rm% y£oh %%'s‘i v‘_%ft Hang-di RaLke nonent
2L e o 2

of 3.5 de It ty was éven her and ent in uniformty in
film th'&ﬁkf@i%m: in uniformity in film thlckness after coating and

develcpment. When a mixture solvent (D} contains vy
-butyrolactone and propylene glycol monoalkyl ether having a
total amount thereof as 70 wt? or more of the total amount of
solvent, and a solvent other than y ~butyrolactone and propylene
glycol monoalkyl ether having dipole moment of 3.5 debye,
sensitivity was even higher and excellent in uniformity in film

thickness

<Example II-12>
[ProductionofdisplaydeviceandEvaluationof characteristics]
An ITO film deposited and formed on a glass substrate was
divided in stripe form by a usual photelithography method using
a photoresist, onwhich a positive-working photosensitive resin
composition obtained in Example I-1 was coated to form a resin
layer of about 2 um thickness. Then, the above resin layer
was subject to exposure through a glassmusk at exposure strength
of 25 mW/cm® for 1.0 seconds by a parallel exposure system {(light
source: high-pressure mercury-vapor lamp). Then, by dipping
and developing the resin layer in a 2.38% agueous solution of
tetramethylammonium hydroxide for 20 seconds, a portion except
an edge of each ITO on ITO in stripe form was exposed and a resin
layer was formed only on the edge of ITO film and a portion wherein
an ITO film was removed. Subsequently, the thus processed

substrate was subject to postexposure at exposure strength of
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<Exanpl e 11-12> [ Production of display device and Eval uati on of
characteristics] An ITOfilmdeposited and forned on a gl ass substrate was
divided in stripe formby a usual photolithography nmethod using a

phot oresi st, on which a positive-working photosensitive resin conposition
obtained in Exanple I-1 was coated to forma resin |ayer of about 2 uum

t hi ckness. Then, the above resin |layer was subject to exposure through a
gl ass nmusk at exposure strength of 25 mWcnR2 for 10 seconds by a parall el
exposure system (light source: high- pressure nercury-vapor |anp). Then, by

di i d I i th | 8W ol t f
tetramet &“m‘%ﬁﬁ? % 08 SeFents o SR ety sRRL B Sﬁc’zsitceppg 4" odue of
each 1TO g%bg%ﬁg{;_ﬁapfh%m an?%m% x@ngn@hre%%' Eufrsr%éf pgas forned

only on t a porti wherein T M was

renoved. Mw@%@t*@,fotrh@ hBus pj;oge&s@durs@istch%elf«o@saﬁ& ect to
post exposure at exposure strength of 68 25 mWcnR for™ 40 seconds by the

paral | el exposwnethystaipdtsede, Upoppexastiainig cayahhfeWhol£ pogsicivkayer, and
heat-curing in the air at 250 t for 1 hour by a hot-air circulating drier.
On this shubist iadesticopperepatd bl oclaatimel cerks 0% 49 ¥ gosholiee hnjlect i on

| ayer and bi s-N-ethyl carbazole as a positive hole transport |ayer were
deposi t edtxaf@ontedayed pressdreoditad yoder feced Ipé§§sp‘r??of)fté
depositin N,_N_; di phenyl -N, N -mtol uyl-4,4" diamno-I, bi phenyl as a

l'i ght enigtlndiﬁayer %ﬁuﬂtr?%(B less prior to dep051tlng

N,N'-diphenyl-N,N'-m-toluyl~4,4"'~
diamino-1,1'-biphenyl as a light emitting layer and tris(8
—guinolinclate)aluminumas anelectron injection layer thereon
inthisorder. Further, afterdepositingand forminganaluminum
layer as a second electrode thereon, the aluminum layer was
divided in stripe formof a direction perpendicular to the stripe
of said ITO £ilm by a usual photolithography method using a
photoresist. The substrate thus obtained was dried under
reduced pressure and a glass plate for sealing was adhered using
an epoxy based adhesive to obtain a display device. The display
device was subject to sequential activation by applying voltage
tobothelectrodesafterprocessingat 80°C for250hours, however,
the display device emitted light without problem.
Althoughonly some exemplary embodiments of this invention
have been described in detail above, those skilled in the art
will readily appreciate that many modifications are possible
in the exemplary embodiments without materially departing from
the novel teachings and advantages of this invention.
Accordingly, all suchmodifications are intended to be included

within the scope of this invention.
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- quinolinolate) alumnumas an electron injection |layer thereon in this
order. Further, af ter depositing and form ng an alum num |ayer as a
second el ectrode thereon, the alum numlayer was divided in stripe form of

a direction perpendicular to tri f said ITOfilmby a usua
il TrorbRaefe

phot ol i t hogr aphy met hod usin The substrate thus obtained
was dried under reduced pressure and a glass plate for sealing was adhered
usi ng an epoxy based adhesive to obtain a display device- The displ ay

devi ce vag subj £cho Lo ARANGINAl BELEEILERN: PYo APRL U NBLRl§ 298, (O both

el ectrodes after processing at o] ours, however, aisplay
devi ce emcbkﬁﬁiéﬂn%“&g%ﬂﬁ&@&'tscﬁh%ﬁ!&efﬁbsi'%' thpugh 100 yuS RBR: SXGPRLAT Y

enbodi nents of thi's invention have been described 1n detail above, those
skilled ingthgnard caigduntieadi | ynappregitat gst had crmmwramdt%bgagmrp% are
possible in the exenplary enbodi ments without materially departing from

t he novel ahdashi mgndnd aguant@igesoab thdswhenednt ihs. coea@ndiioginas al |
such nodifications are intended to be included wthin the scope of this

i nvent i onong9 AAHAToTS EGrAhMED: | Bifgs A tposwhiiate- toe ki-AG.Qfhojoswssidrieve resin
conposition conprising an alkali soluble resin (A), a diazoquinone
conmpound EByeaRty ¥ERPound (C) which contains two or nmore - CH2OH groups
and no phenolic hydroxyl group and wherein the conpound (C) has one or
nore aromatic rings to which the -CH2OH groups are directly bonded.

2. A positive-working photosensitive resin composition
according to claim 1, wherein the alkali soluble resin (A) is
a polyamide resin having a structure repressnted by the following
formala (1):

(Rym (R)n (Ryn

| | |
—{NH—X—NE — ¢ —Y—¢ -)—(-NH-"—Z-—NH——"(HJ—Y— <H39—
0 o? 0 0"

(1)

wherein, X is an organic group of 2 to 4 valences; Y is an organic
group of 2 to 6 valences; R; is a hydroxyl group or -0-R; each
of which may be the same or different from each other wherein
m is an integer of 0 to 2; R; is a hydroxyl group, a carboxyl
group, —-0-R3; or -COO-R; each of which may be the same or different
from each other wherein n is an integer of 0 to 4; Ry is an organic
group having 1 to 15 carbon atoms (If R; is not & hydroxyl group,
at least one of Ry, is a carboxyl group. If Ry, is not a carboxyl

group, at least one of Ry 1s a hydroxyl group); Z is

0



2. A positive-working photosensitive resin conposition according to claim

1, wherein the alkali soluble resin (A) is a polyamde resin having a

structure represented by the followng fornmula (1): (RI)mR)n (R I On -

NH- X- NH-i -Y-C~ ZNH-Z-NHi -Y-CR; 0 0 aRQ O (1) wherein, X is an organic

group of 2 to 4 valences; Y is|an orgarjic group of 2 to 6 valences; Rl is

a hydroxyl group or -0-R3 each. of VWﬂ§h_ﬂ§% be the sanme or different from
eg of>l0 1 8%2

each other wherein misan | ; R2 is a hydroxyl group, a

carboxyl group, -0-R3 or -COO|R3 each Jof which may be the sane or
different fromeach other whegein n ig.an integer of 0 to 4, R3is an
organic group having 1 to 15 cdrbon at ds (I'f RL is not a hydroxyl group,
at | east one of R2 is a carboxyl group. If R2 is not a carboxyl group, at
| east one of Rl is a hydroxyl group) ; Zis 70 ZZ R R6 - R4 -Si -0 -S
-R5 R7 R7 wherein each of R4 and R5 is a dival ent organic group and each
of R6 andwidfrdis aas®newal,estd Q:0a8i £ @reUpneaskyeficwhislp Bay deh t he sane
or different fromeach other; each of a and b represents a nolar fraction;
a + b = 180%B:byndri-eis aa 7BOvE bert0@¥ygbyiqrgreup each of which may be

the same or different from each other; each of a and b represents

a molar fraction; a + b = 100% by mole, a = 60 to 100% by mole

and b = 0 to 40% by mole.

3. A positive-working photosensitive resin composition

according to any of claims 1 to 2, wherein a transmittance at
wave length of about 500 nm of a film cured at about 320 °C for
about 60 minutes under oxygen concentraticon of about 10 ppm or

less and having a thickness of about 5 um is about 40 % or more.

4, A positive-working photosensitive resin composition
comprising an alkali soluble resin (A} which i1s a resin
containing one or  more structures selected from a
polybenzoxazole structure, a pclybenzoxazole precursor
structure, a polyimide structure, a polyimide precursor
structure and a polyamic ester structure, a diazoguinone
compound (B) and a mixture solvent of two or more kinds (D},
wherein the mixture solwvent (D) contains vy-butyrolactone and
propylene glycol moncalkyl ether and the total amount of y-
butyrolactone and propylene glycel monoalkyl ether is about

70 wt% or more of the total amount of solvent.
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and b = 0 to 40% by nole. 3. A positive-working photosensitive resin
conposition according to any of clains 1 to 2, wherein a transmttance at
wave | ength of about 500 nmof a filmcured at about 320 C for about 60

m nut es under oxygen concentration of about 10 ppmor |ess and having a
thickness; of ahowbs2cPPElScAPOM MLBUnsTRAEGe résid KA awor ki ng

phot osensitive resin conposition™ conprising an al kali soluble resin (A

whi ch i s s#cdoesliing torilalini g Wiredh HRE emSiviktet He Brersel(ert ag-theem a

pol ybenzoxazol e structure, a pol ybenzoxazol e precursor structure, a

pol yi m decogttrins uk esclaepdl Yaninde dopetersments bk ughtante 3ahddebygoloyani ¢ est er
structure, a diazoqui none conpound (B) and a m xture sol vent of two or
nore ki nd®TEDPTheRNEEsi i PREVEFAIREEIE SOy BREPYIDPec BRI EIingoyedidtvyr ol act one
and progﬁ]ene gl ycol nonoal kyl ether and the total anobunt of y-

but yr ol ac 0f&" and propyl ene gl ycol nonoal kyl ether is about 70 w% or nore
of the total anount of solvent. 71 5. A positive-working photosensitive
resin conmposition according to claim4, wherein the m xture solvent (D)
further gontaipngoaisolyendyhavd NthHRRE i FRNENLe 9f n abhaos3+5 cdebye or

nore ot her than y-butyrol actone and propyl ene glycol nonoal kyl ether. 6. A
posi ti ve-amapkding pbotlesensgidd Be wesiein cirpesddilens @geor dioagalxglcl ai m 4 or
5, wherein the propyl ene glycol nonoal kyl ether is at |east one nenber

sel ect ed gHhem thetgleap: coesMeEpeyy selected from the group consisting

of propylene glycol monomethyl ether, propylene glycol monoethyl
ether, propylene glycol monopropyl ether and propylene glycol

monobutyl ether.

7. A positive-working photosensitive resin composition

according to claim 5 or 6, wherein the solvent having dipole
moment of about 3-5 debye or more is at least one member selected
from the group consisting of N-methylpyrrolidone, dimethyl

sulfoxide and sulfclane.

8. A positive-working photosensitive resin composition
according to any of claims 4 to 7, wherein the alkalli soluble

resin (A} has a structure represented by the following formula

(1):
(R,)m ( Tz)n (R,n
—{NH—X—NH — ——Y——(ﬁ:—)—eNHmz—NHm(":—Y— (":9——
o O o?
(1)
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of propyl ene glycol nononethyl ether, propylene glycol nonoethyl ether,
propyl ene gl ycol nonopropyl ether and propyl ene glycol nonobutyl ether. 7.
A positive-working photosensitive resin conposition according to claimb5
or 6, wherein the solvent having dipole nonent of about 3-5 debye or nore
is at | east one nenber selected fromthe group consisting of

N- et hyl pyrrol i done, dinethyl sulfoxide and sulfolane. 8. A
positive-working photosensitive resin conposition according to any of
clainms 4 to 7, wherein the al kali soluble resin (A) has a structure

represent ed_ b e .follow n for - (R R2n R2)n_-(-NH-X-NH C
P e g o) e Seg O gD of B ford URATRRRY % £h Eh or gani ¢
group of n ; IS + ani c; ences; Rl is
a hydr oxﬁ% g(jr(rl)locu ﬁ 81352R3t ee?chgg?n%s?c% 3.59 nggxygla:?gool? %%ffer ent from

each ot h%r—RWb%rcﬁ' afmmc@r}na thRg@he Ofafk th:_ %ufB@rén% arbydegeyl group, a
car boxyl group, -0-R3 or - R3 each of which may be the sane or

di ff er entotheomveacdirothers wWhenatagdr i an tonteges of a Gytidodyl R3 is an
organic group having 1 to 15 carbon atons (If Rl is not a hydroxyl group,
at | east wweppfa Raitexylcgrdaxyt0-Rs or -CO0-R; each of which may be

the same or different from each other wherein n is an integer of

0 to 4; Ry is an organic group having 1 to 15 carbon atoms (If

R; is not a hydroxyl group, at least one of R, is a carboxyl

group. If Ry is not a carboxyl group, at least one of R; is

a hydroxyl group); 2 is

wherein each of R; and Rs is a divalent organic group and each
of Rg and Ry is a monovalent organic group each of which may be
the same or different from each other; each of a and b represents
a molar fraction; a + b = 100% by mole, a = 60 to 100% by mole

and b = 0 to 40% by mole.

9. A method for producing a pattern-formed resin film,

comprising steps of: forming a composition layer by coating the
positive-working photosensitive resin composition according to
any of claims 1 to 8 on a substrate; forming a pattern by allowing

the composition layer to be irradiated with an active energy
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group. If R2 is not a carboxyl group, at |least one of Rl is a hydroxyl
group); Zis Z2 R R - R4 -Si -0 -Si -R5S R7 R wherein each of R4 and RS
is a divalent organic group and each of R6 and R7 is a nonoval ent organic
group each of which may be the sane or different fromeach other; each of
a and b represents a nolar fraction; a + b = 100% by nole, a = 60 to 100%

by mole @andaRd=bé {0 HLYaby Wiiea QevéldPNG0dof1alicRl OSME i HiG t8ng
pattern-formed resin film conprising steps of: form ng a conposition

| ayer by tdeatcongosireionpositi ve-wor ki ng photosensitive resin conposition
according to any of clains 1 to 8 on a substrate; formng a pattern by
allowing the conposition layer to be irradiated wwth an active energy 73
ray and be in contact with a devel oping solution; and heatin t he

conposi tith. 16. ACBeRPEONELLT ordYeViTe Prvrsed by ugﬁhagthghe
positive-motkln%ﬂph tose sitive.&gsin conposition.accordig t% any of
clains 1 R8IV BT SPI°AY° GhRA R pt Bddc BB 3P R THE %%?si fi ve- wor ki ng

photoseng&h;%% Lesify goppogition according to any of clains 1 to 8. 12. A
met hod for “producing a sem conductor device wherein the sem conductor
device is obtained by applying the

11. A display device produced by using the positive-working

photosensitive resin composition according to any of claims 1

to 8.

12. A method for producing a semiconductor device wherein the
semiconductor device 1s obtalned by applying the
positive-working photosensitive resin composition according to
any of claims 1 to 8 on a semiconductor element sc that a film
thickness of the positive-working photosensitive resin
composition becomes about 0.1 to 50 um after heating followed

by prebaking, exXposing, developing and heating.

13. A method for producing a display device wherein the
display device is obtained by applying the positive-
working photosensitive resin composition according to any of
claims 1 to 8 on a substrate for display device so that a film
thickness of the positive-working photosensitive resin
composition becomes about 0.1 to 50 um after heating followed by

prebaking, exposing, developing and heating.
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posi tive-working photosensitive resin conposition according to any of
claims 1 to 8 on a sem conductor elenent so that a film thickness of the
positive-working photosensitive resin conposition becomes about 0.1 to 50
pm after heating followed by prebaking, exposing, devel oping and heati ng.
13. A method for producing a display device wherein the display device is
obt ai ned by. appl yobg: t fHe-RASIihigVephawidinBgt phot asensi tddpJsesh Bn conposi tion
according to any of <clains 1 to 8 on a substrate for display device so
that a fidamordhingkhessnpfof helpaosi tli vie- \ior kihege phot los esrgidouvidinesi n
conposi tion becones about 0.1 to 50 pmafter heating followed by

pr ebaki nggnepositngredeeBPophg@ndthehat thgl 07,4 RYpasieivetdwor ki ng
photosensjtive re sinn .conposition. accordj to an clainms 1. to .3,
wher ei n t%%ﬂéﬁﬁﬁSU%HiW%ﬁg t 8§05¥ﬁ %ﬁ#agﬁes%%%%%hﬁas(%)ﬁgk'1 to 100 parts by
weight. to 100 parts by weight of the alkali soluble resin (A).
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