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 INVENTION Field 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 conmposition, and a nmethod for producing the

sem conductor geuicevanbikendl SplRden o RS aRReTidie Fel ated A

A polyimde resin resistance, excellent  electrical and

mechani cal  propefiRy %bRt@@obU%QNWa§A%?ERﬁD?bRMQb|MESMﬁeﬁltﬂr a surface
protective filmor an interlayer insulation fil a sem conduct or
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reqU|red to satisfy the reqU|renent for marked i nprovenent in properties

such as resi st ancgmgaionstucTogpeatredrheab oHEt bespahysbavkcdue to hi gher
integration and | arger scale of a sem conductor elenent, thinning and
down-si zing of a sem conductor device, shift to surface nounting by ref
| ow 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

phot osensitive polyimde resin represented by the fornmula (2) below. 0 0 0
11 Ui! BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a positive-working
photosensitive resin 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 a surface protective film or an interlayer insulation film
of a semiconductor element. However, a resin of further improved
performance has been lately required 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 mounting by reflow of solder
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O NfM Ro_ NH O 0 O (Ra Using the above polyimde resin poses a problemin
safety and handling due to necessity of spraying a solvent such as

N-net 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
conpri siong the pdllkgbenzoxazol e precursor as a base polyner and a

di azoqui none conpound as a photosensitive material has Eeen di sclosed in
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Using the above polyimide resin poses a problem in safety and
handling due to necessity of spraying a solvent such as
N-methyl-2-pyrrolidone or 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
be developedbyanalkaline aqueous sclutionhasbeen latelyexploited.
For instance, a positive-working photosensitive resin comprising
a polybenzoxazole precursor as a base polymer and a diazoguinone
compound as a photosensitive material has been disclosed in

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



and the unexposed area, a pattern of coating filmonly in the unexposed
area can be obtained by dissolving and renoving the resin in the exposed
area. SUVMARY OF THE I NVENTION I n use of these photosensitive resin
conpositions, sensitivity of the photosensitive resin conpositions is
especially of significance. Low sensitivity requires a | onger exposure
time resulting in a lower throughput. In order to inprove the sensitivity
of a photosensitive resin conpositions, for instance, nore photosensitive
agent or the like is added, it may result in generation of a devel opnent
resi due edaldted caduprapeahi eachpbritinenpobcaspabi et Ay, adt@ra gerenspatnet
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and the unexposed area, apatternof coating filmonly in the unexposed

area can be obtained by dissolving and removing the resin in the

exposed area.
SUMMARY OF THE INVENTION

Inuseof thesephotosensitive resincompositions, sensitivity
of the photosensitive resin compositions is especially of
significance. Low sensitivity requires a longer exposure time
resulting in a lower throughput. Inorder toimprove the sensitivity
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 prdcessing, often becomes
a problem. If coloring is thick, there may be problems such as
lowering wvisibility and incapability of assembling of a

semiconductor device.



inf ilmthickness af ter coating is inportant, however, the uniformty in
filmthickness after devel opnent is particularly inportant. In |ight of

t hese problens, a first object of the present invention is to provide a
positive-working photosensitive resin conposition which has high
sensitivity and is capable of patterning wthout scum a nethod for
producing a pattern-fornmed resin film using the conposition, a

sem conduct or device and a display device using the conposition, and a
met hod for producing the sem conductor device and the display device. A
second obj ect Fofrthhe, prasentbispretticancest fbeprvicded df 1 HbsifteFeS o ng
phot osensitive resin conposition wherein the conpaosition has high

sensi t i vihepeaptiorgseapabliBeoFcpal t PRI W Ao UtS FEAIMIERP LY -m bF q he
conposition after curing has |ow colorin and | ow wat er a%sorpt'on g
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resin film iﬁg}i&g@o gggg%ib&gﬁgrgiﬁgngﬁggchkgg tdexkceiapd_ a display

devi ce using e conposi tion, _ thod “for producing the sem conductor
device and thedissplaycderhseribel LEsinaspectsafiddie gy eserl rhA¥gnbhodn

provi des a positive-working photosensitive resin conposition conprising an
al kal i sol Rl rasdr.(Aatedydi 82 ciHmane cpeyed CBroakd daggapputite
importance of uniformity in f£ilm 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 film
using the composition, a semiconductor device and a display device
using the composition, and a method for producing the semiconductoer
device and the display device.

A second object of the present invention is to provide a
positive-working photosensitive resin composition wherein the
compositionhas highsensitivityandiscapableofpatterningwithout
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 £ilm 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.



(© which contains a - CH20H group but not a phenolic hydroxyl group, a
nmet hod for producing a pattern-fornmed resin filmusing the conposition, a
sem conduct or device and a display device using the conposition, and a

met hod for producing the sem conductor device and the display device. The
first aspect of the present invention can attain the first and second

obj ects of the present invention. The nethod for producing a pattern-forned
resin filmof the first aspect is conprising steps of: formng a

conposi tion layer by coating a positive-workin hot osensitive re
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i nvention provides a positive-working photosensitive resin conposition

COWD“ sing anp alfkalsic sgkpbke -6€Sithd Apreserti azeguintdre cemrpotdds(By and
a mxture
positive-working photosensitive resin composition comprising an
alkali soluble resin (A), a diazoquinone compound (B) and a compound
(C) which contains a — CH20H group but not a phenolic 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.



solvent of two or nore kinds (D) , wherein the m xture solvent (D)

contains y -butyrol actone and propyl ene gl ycol nonoal kyl ether and the
total amount of y -butyrol actone and propyl ene glycol nonoal kyl ether is
70 wt % or nore of the total anobunt of solvent, a nethod for producing a
pattern-formed resin filmusing the conposition, a sem conductor device
and a display device using the conposition, and a nethod for producing the
sem conductor device and the display device. The second aspect of the
present invention can attain the first and third objects of the present
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second aspect is conprising steps of: form ng a conpositio quer. by
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above-nentioned second aspect on a substrate',fornin% a, atternszy
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and be in contact with a devel opi ng, sol ution; and heating_-the conposjition.
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coating a positive-wo otosensitive resin conposition of the

above-ngﬁiéﬂﬁﬁq coRd aspesly ananseigenduct or el ement or a substrate
for displdy device so tha t%é filn1thﬁc%ness of the conposition after

curing becomeg Ogeloh@ 59sgedt f Qid ownd byrprehekiNrenteXPOSWricRkddes a

devel opi ng and heati ng.
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 solvent (D)
contains y ~butyrolactone and propylene glycol monoalkyl ether and
the total amount of ¥ -butyrolactone and propylene glycol monoalkyl
ether is 70 wt% or meore of the total amount of solvent, 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.



BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanying drawings: FIG | is
an enl arged cross-sectional view showi ng a pad portion of a sem conductor
devi ce having a bunp of the present invention; and FIG 2 is a view show ng
a part of 8-inch wafer in which a filmthickness is neasured. The sign in
each figure refers to the followng: a silicon wafer (1) , an Al pad (2) ,
a passivation f ilm(3) , a buf f er coating film(4), a metal (C, Ti or
the like) film(5), awiring (Al, Cu or the like) (6), an insulation film

(7), a barrier nmetal (8), a solder bunp (9), a 8-inch‘waferé%lleé%¢ a
measured part The piraces)dudie) dexipeotard £hg)dise BETARVESSDES EREBF THE
| NVENTI ON An al kali soluble resin (A) used in the present invention ig a
resi n_haimeg tea hy grosly e doups 1 g e RASGHHHY SgHEEH 160 BRI SRFBH 1 Fet &4t oup
in principal chain or side chain. As the al kali sol ubl resin (A , there
may be aamgsisitien wf dhsoRPserzERRzdrEeEt PEEPHFeSPEChol ybenzoxazol e
precursor structure, a polyimde structure, a ol yim de r

structure or &hsorebhed foxt EFOQ??hEgﬁrﬁeﬂhﬁonﬂ'é&%% %vﬁfg%géllé g?%ﬁ%&,\ya

car boxyl group or a sulfonic acid grou in princip aino i chai n,
a cresoldsiohest akE r 8BEn Se5550 R lgt ﬁ?@ﬁglg%ﬁ{ghg’kﬁgge.&An%%%ﬁt enig a

resin containing one or nore  structures s ed Ry benzoxagel e
st ruct urkesHL 1501 Az RE B LT sbF st ?%gﬁhr e,Jogln%prBos?Lyi mde structure, a

pol yi mi de preclr sor. St Ugtuse; andoacpoLyan &St el fiduat Wheént or a

pref er abafe%."%a{?‘%ritc]ucf%er VSO €a?n @e resi'n containing a structure
substrate for display device so that the film thickness of the
composition after curing becomes 0.1 to 50 pm followed by prebaking,

exposuring, developing and heating.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1is anenlargedcross—sectional viewshowingapadportion
of a semiconductor device having a bump of the present invention;
and

¥IG. 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 (5), a wiring (&l, Cu
or the like) (6), an insulation film (7), a barrier metal (8), a
solder bump (9), a 8-inch wafer (11), a measured part (9 places)

{12), a notch (13}).



represented by the fornmula (1) is preferable in terns of heat resistance
after final heating: (R1)m(R2n (R2)n NH- fX-NH-1 ~-Y-1 ) ( NHZ
- NHi -Yallb 00O0O (1) wherein, Xis an organic group of 2 to 4

val ences; Y is an organic group of 2 to 6 valences; Rl is a hydroxyl group
or -O-R3 each of which may be the sane or different from each other
wherein mis an integer of 0 to 2; R2 is a hydroxyl group, a carboxyl
group, -0-R3 8 or -COO R3 each of which nmay be the same or different from
each other wherein nis an integer of 0 to 4; R3 is an organic group
having 1 to 15 car bOBTATDAB DESCRlPT§0N0@FaT%§rdI%YWT§@%up, 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 Z2 R R6 R4 S ---0-Si -R6 R7 R7 wherein
each of R4 and R5 is a divalent organic group and each of R7.is a
nonoval ent or @én@]ek%ﬁbtfé’lé@éﬁ SESWRI £ ﬁ‘é?;?dog e %n&r lBIvfanF'gﬂtle rom
each ot her; each of a and Fbié esents a actl = 100% b

mol e, a = I6Gif0 "EFANILY RY 9pOLPg Focﬁﬁgp}&/’ r’r%F%upXOFn p%lf%/%%ud:e

el o U S o ot Lyl al o
resin (A), there may be a resin having a polybenzoxazole structure,
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. BAmong 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:

(Tl)m (Ry)n (Ryn
-—(—NH—XmNH—(“:—Y CHNH Z—NH——¢—Y—¢
0 0 0 o
(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-R3 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-Ri



Rl is a hydroxyl group or -O R3 each of which may be the same or different
fromeach other and mis an integer of 0 to 2. Yin the formula (1)
represents an organic group of 2 to 6 val ences wherein R2 is a hydroxyl
group, a carboxyl group, -0-R3 or -COO- R3 each of which may be the sane or
different fromeach other and nis an integer of 0 to 4. R3is an organic
group having 1 to 15 carbon atons. | 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 R1 is a hydroxyl group. The pol yanide resin_containing the

st ruct uoe TP Rented dfywbichaabbaile cane &r @‘@nféﬁﬁéatbi;r%ééﬁhna%aer
conmpound sel ected from a diamne, a bis (am nophenol) , 2, 4-dian nophenol
or the MWhR&ShRAVANgS aAnstRER¥EF 0Bf0 X O & 5if5 d6neldPaArREChITPHE %@%i?@cture
of Z which 1is conpounded if necessary, and a conpound selected froma
tetracaﬁbBQyF?CC%BQQErQQRQSe%%qﬁﬁmf?i¥?%‘%3H§HFF£Q;ggoHPCa? oi??? °icid, a
di carboxylic dichlorjde,. a dicarbaoxylic acid deriwvative,

hydr oxy @ifc Bt Box§I FRrRerEl & MR oggdlgédﬁb&? I ?ccaar\(/:bﬁod‘l%lgr r\?glﬁ’vgt 67%%he

| i ke havi ng tructure of Y., Ilnci tall in the case of a dicarboxylic
aci d, aﬁnch%vgfeﬁse%t%¥&¥?x ld%$+€§f13% % di carboxylic acid reacted in
advance with 1-hydroxy-1, 2, 3-benzotriazole or the |i ke naybe used so as
to enhance. a reaction ygeld or e like. In the polyam de resin containing
a structure represented qﬁ t he |érnula (1), each of -O-R3 as a substituent
of X and -O-R3 and_ -COO!R3 as a _substituent of Y may be a hydroxyl group
or a carboxyl -grddp préiected byl am By gamit group R3 having 1 to 15 carbon

atons if required for the pur posie of adjusting solubility of the hydroxyl
group or the carboxyl grﬁyp to aq{alkaline aqueous sol ution. Exanpl es
7 7

wherein each of R; and Rs is a divalent organic group and each of
R 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.

X 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 6 valences wherein
R; is a hydroxyl group, a carboxyl group, -0-R; or -CO0O-R; each of
which may be the same or different from each other andn is an integer
of 0 to 4. Rz is an organic group having 1 to 15 carbon atoms. If
R; is not a hydroxyl group, at least one of Ry is a carboxyl group.
If R; is not a carboxyl group, at least cone 0of R; is a hydroxyl group.

The polyamide resin containing the structure represented by



of R3 are a fornyl group, a nethyl group, an ethyl group, a propyl group,
an i sopropyl group, a tert-butyl group, a tert-butoxycarbonyl group,
phenyl group, benzyl group, tetrahydrofuranyl group, tetrahydropyranyl
group or the like. The polyam de resin is dehydrated and cyclized by
heating at about 250 to 400 C to obtain a heat-resistant resin in a form
of a polyimde, a pol ybenzoxazole or a copol yner of both polyners. As X of
t he pol yam de resin containing a structure represented by the forrmula (1)
of the present invention, there may be exanples 10 as foll ows bu fray not
be |initkd: foR8Rla WD i whimrixed by R@aﬂ}lﬂgoamﬁ%‘i‘lﬁ?ﬂ?dﬁ?%egﬁé- Ty
(CH3) 2-, -0-, -S, -SX-, -CO, -NHCO-, -C (CF3) 2-_or si.ngl e bond; each
of R$ i 8 drnigroup Eaieerenldn at kyF gt Rl eRmt Sk eééggﬁl‘%ﬁ]ﬂ?p and
a hal ogen atom and may be the sane . or, different_fromeach aother;, r .is an
i nt eger 2oftBuUEBUDe Hach %fSZL]RQCC?rée_deéa“@Tr’cﬁJbaé’éch?e%t]flfcg?ﬁrae I%];drgowghelnCHat om
an al kyl, grou an | kyl ester group_and a hal ogen ,ato %?arg:i ul arl

: : . . FLLEUI ANty
pr ef er aBPe %‘&?ﬁ%@?%e%ﬁ it weted it m?hgomPoflpgvmsnégﬂ%n WO or rore
Ki nds OEe%Q%%%r%%&y??c%ﬁﬁ%ﬁhgﬁéu atrimellitic anhydride, a dicarboxylic

acid, a dicarboxylic dichloride, a dicarboxylic acid derivative,

a hydroxydicarboxylic acid, a hydroxydicarboxylic acid derivative

or the like 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-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 -0O-R3 as a substituent of X and -0-Rs and

-CO0O-R; as a substituent of Y may be a hydroxyl group or a carboxyl

group protected by an organic group Rz having 1 to 15 carbon atoms

if required for the purpose of adjusting solubility of the hydroxyl

group or thecarboxyl grouptoanalkalineaqueoussolution. Examples

of Rz 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 polyamide resin is dehydrated and cyclized by heating at
about 250 to 400 C to obtain a heat-resistant resin in a form of
a pelyimide, 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

10



00011 S11 0CH3 CH3 I C(R10) r 0O 12 wherein, each of RLO is one group
sel ected froman al kyl group, an al kyl ester group and a hal ogen atom and
may be the sane or different fromeach 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: A
"R11) r a U wherein, Ais -CH2-, -C (CH3) 2--, -0-, -S, -S2-, -CO -,
-NHCO--, -C (CF3) 2- or a single bond; Rl1 is one group selected from an

al kyl group and a hal ogen atom and may be the sane or different from each
ot her; as ifoldevisntefemayt nott 82 ipateHéul arly preferable Y among these is
selected fromthe

8 e O-Q
g 08 O

P i
O H A H O

wherein, Ais-CH,-, -C{CH;3) 2~, ~O~, ~S~, ~50,—-, ~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 2; each of
Ry is one group selected from a hydrogen atom, an alkyl group, an

alkyl ester group and a halogen atom.

11



13 follow ngs and two or nore kinds of these may be used: Il 00 Il C CF3
14 wherein, each of Rl2 is one group selected froman alkyl group and a
hal ogen atom and may be the sane or different fromeach other; r is an
integer of 0 to 2. In the present invention, fromthe viewpoint of storage
stability of the positive-working photosensitive resin conposition, 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 as ne of an

al kenyl groupPéﬁtaﬁuéﬁk}ﬁypr%?%ﬁ%bk%>g@m9ﬂﬂ(T &5t?9288% § gﬁﬂ?ﬁgl
derivative. Specifically, for ins , % a am de.resin containing
a st ructi@re oWepPe&BRt EWCHY Tt RRTSf FﬂéFa°{1§ Fﬁesvg %%l%%%dby reacting a
conmpound sel ecked from ;ﬁlanln- a bls(aw'nophendD , 2, 4-di am nophenol

or the |like havpng {ng a structure
of Z which is/#ddad, i
tetracarboxyl 1 & D el litic

ite
di car boxylic di shloride,| a di ooxyllc aC|. ;~r|vaH|ve
hydr oxydi car boni ¢ aci d, (g;hydroxydlcarbonlc acid defy vative or the 1ike
havi ng a structure of Y, am no group |located at a term nal

@@@@
@

oxylic acid, a

CH,
—<: :}— ~N N—C— : :>—
ﬁ: | CF; bl
O H | H O
T
CF,
N N
Q ' F T
O H ?3 H O
T
CF,

iz



of the polyam de resin is preferably capped with an acid anhydride or
acid derivative containing an aliphatic group or a cyclic conpound gr
having at | east one of an al kenyl group or an al kynyl group so that an
am de is obtained. Exanples of a group which originates in an acid
anhydride or an acid derivative containing an aliphatic group or a cyclic
conpound group having at |east one of an al kenyl group or an al kynyl

an
oup

gr oup

after reaction with an amino 15 group include the foll ow ngs but may not be
limted: HCII HC\ R/CH3C HC-C 11 H3C- H2Ck | -Cl--CHH H3C-C
= C - HaGeHelny3€ach-¢f BHaG 9 bnecgcood 3glegted from an alkyl group, an

alkylestergroupandeahalogenatom,andn@ylxathesameorcﬁfferent

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

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

be limited:

/

\

wherein(Ais—CHz—,—C(CHQZ—,—O—,—S—,—SOz—,—CO—,—NHCO—,—C(CFﬂz—
or a single bond; Ri;; 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

13



HC, -H2G--OXC I-C 11 CHG-H2CGO \GOH 11 0 2RCH H 3G G G H2GO - H2C
-OHHHIG C=C H2C-0- H2C -O H3C -C=C H2C H3CG-CC H2C 11-OH C 0 11
0-Cl1l1 -CCGCOH11 0C-0H 11

followings and two or more kinds of these may be used:

14



016 O GCHGCG CHHOC u 00 Il CCCHCc 0 Aparticularly preferable
group anong these is selected from 11 HOA1 G OH11 00 11 CO c

XO-C~CH HOC 0 17 For a conpound capping a termnal, two or nore kinds of
the above may be used. It is not limted to the above nentioned neans, but

wherein, each of Ri» 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.

In the present invention, from the viewpoint of storage
stabilityof 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 or an alkynyl group as an
acidderivativeor anaminederivative. Specifically, forinstance,
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-diaminophenocl or the like having
a structure of X, a silicone-diamine having a structure of Z which
is added if necessary and a compound selected from a tetracarboxylic
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 Y, 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



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
conpound 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 pol yam de resin containing
a structure represented by the fornmula (1) which is used if necessary
includes the follow ng, for instance, but nay not be Iinited: CH3 CH3

(CH2)3 SII -O S (CHZ)3 CH3 ICHSCIIACI6H5 (cH2)3 S 1 i - -jI - (CH2) 3
C6H5 C6H5 CH3 H CH3 CH3 CH3
CH3 (CHHYURs ins 10431‘1‘1%1’19 (%lgéHg?aésﬂ&%’tcgﬁﬁéiml(t Si- cHz &2 |
C6H5 CBH5

I
e e

H(lzl H,C— H,C —ﬂ,
HC H,C — H,C —C
Ne — OH Ne - OH
] |I
’ I I
H H _c— _ _c—
H,C—C =C- H,C —C H,C —C=C- HC —C
H_H ] H
H,C—~C =C- H,C ~C HC~C=C- I,C ~C
(IZI—OH (IZI—OH
0 o)

I f

C_
H (lj H,C
C
HCSM 1,c—07 “c—on (|3| OH C —OH
I
j 0 g
- I
H,C—C— C-H,C—0— H,C _O\©Lt _
H H
H,c—C= C-H,C—0— g,c —0- —OH
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18 CH3 ; H3 (CH2)2 Si

-0 -

Si -

particularly preferable Z is selected from CH3

- (CH2)3 -
CH3 CHS 3 CH3 CSi -

CH3 CH3 CH3 CH3 S

O -

(CH2)2 1 1 CH3 C113 Anpbng them

CH3 (CH2)3 --- Si -0 -
-O-Si CH3 ~CH3 (CH2)2 sSi -O- i- (CH2)2
Si | I CH3 CH3 Also, as Z, two or nore kinds

may be used. Z of the polyam de resin containing a structure represented

by the fornula (1) nmay be used when particularly superior adhesion
substrate such as a silicon wafer is required. The fraction
most 40% by nol e preferably.

to a
b of Zis at

If the fraction bgoexceeds 19 40 o by nol e,

solubility of the resin be badly decreased tlo rate a devel opnment
resi due (scum m@@‘ﬁﬂ’ocessi ng WGT@—CECH

HO—%
O

O

CH,0 ~C
¢

O
I

—C
}ﬂ)-%
O

O
]

—C

HO—%
O

C=CH

C=CH

O

Do

HOm%
0O

CH,

| (“)

C=CH

C=CH

0
—C C=CH

CEC-@

-0

A particularly preferable group among these is selected from:

0
|

_C

HC

HC

\C— OH

I
0

I
C— O
—C
HO—(Il:
C —OH 0O
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The di azoqui none conpound (B) used in the present invention is a conpound
havi ng a 1, 2- benzoqui nonedi azi de or 1, 2- napht hoqui nonedi azi de structure
and a wel |l -known material disclosed by U S. Patent Nos. 2, 772, 975,
2,797,213 and 3, 669, 658. There may be, for instance: 20 CH3- C CH3 OQ
QOQ Q-acCll -Co 0CB CHB CH3 M acil--co: 0CB QG NH (CH)3 S - O
- S -(CH2)3 - NHH QCH3 CH3 21 (In the formula, Qis hydrogen atom or
selected from or and in each conpound at |east one is: T 02 or

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, Z 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:

C]‘»Hs (|3H3 Gt (]:H3
— (CH),—Si—O—§i— (CHy), = (CHy),;— §i 0 —§i— (CHy, —
CH, CH, CH, CH,
(|36H5 (I36H5 (]ZH_,, (I)H3
— (CH),— SEi TOT§iT(CH), — T (CH,),— 81 —0 —Sli_ (CHy); —
C.H, CeHs Cets Gl
CH, CH, CH, CH,
@ éi—o—éi@ éi“O—Sli
b, b b, b
LG (IZH3 CH, = CHs  C.H
-0 tO- OO
;  CH, (EHZ H,
CH; CeHs

18



} Anong the abovenentioned, particularly preferable diazoqui none conpound
(B) is an ester of phenol conpound and

1, 2- napht hoqui none- 2- di azi de-5-sul fonic acid or 1,2-naphtha

gui none- 2-di azi de-4-sul fonic acid. There may be exanples as follows but

may not be limted and two or nore kinds may be used: 22 CH3 | QC' CH3
C CHBOQ OQ QU CalO Il OO CH3 QQGCG-aQQOOon CH3 Q ~COQ Q
QO CH3 OQ H3C O CH O CH3

@ g
‘@' (CH);— Si—O0 —Si— (CHz)z@
| |
CH, CH,

co, ocn,

Among them, particularly preferable 72 is selected from:

(!:H'_’o (I:H3
—(CH)),— Sli —0— ﬁi— (CH,), —
CH, CH,
CH,  CH,
i
~Or 3040
CH, CH,
CH,  CH,
AOremg—oj-an~<O)-
CH, CH,

CH, CH,
| 1

§i—0—si
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 superior adhesion
to a substrate such as a silicon wafer is required. The fraction

bof 7 is at mest 40% by mole preferably. If the fraction b exceeds

19



H3CHLCc Il O CH3 QO-(c)- C(c) OQ CH3 OQ 23 CH3 CH3 CH3 CH3 CH3 CH3 24
CH1LI| 0Q CH3 H2 CHCH3 O3 H3 0Q QD QQ OQ CH2 _ <CH3

40% bymole, solubilityof theresinmaybebadly decreased to generate
a development residue (scum) making a pattern processingdifficult.

The diazoquinone compound (B) used in the present invention
is a compound having a 1,2-benzoquincnediazide or
1, 2-naphthoquinonediazide structure and a well-known material
disclosed by U. S. Patent Nos. 2,772,975, 2,797,213 and 3,669, 658.

There may be, for instance:

20



CH3 O0QO0Q25 CH3 CH3 OQCH3 QQC-0o CH3 CH3 CH3 CH3 26 (In the fornula,
Q is hydrogen atomor selected from or and in each conpound at | east one
is: or The conmpoundi ng anmount of the di azoqui none conpound (B) of the
present invention is preferably 1 to 50 parts by weight to 100 parts by
wei ght of the alkali soluble resin (A) . If the anbunt of the diazoqui none
conpound (B) lowers 1 part by weight, a favorable pattern cannot be
obtained. If the amount thereof exceeds 50 parts by weight, sensitivity

may decrease Si gni ficant The feature of the conppund (C) containing a
- CH2OH group us t he spect of th esént ent| onis that it
does not o—@v @—

CH,— C—CH, 0Q

s
L OO
O(\) 0Q
QW@}E@OQ b

Q OQ Q ,0Q
Q @‘"3 bOQ
(0]

QO CH3
Q- CH, - Q CH3
QO%} ?@ oo <O ?@ 0Q
CH
i g
Q- NH- (CH2)3"Sii -0 - Sli —(CH,); - NH- Q
CH, CH,;
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contain a phenolic hydroxyl group. By using the conpound (C) which
contains a - CH2OH group but not a phenolic hydroxyl group, a

phot osensitive resin conposition wherein the conposition has high
sensitivity and is capable of patterning without scumand a film of the
conposition after curing has | ow coloring and | ow water 27 absorption
properties can be obtained. The conpound (C) preferably has an aronmatic
ring to which the -CH2COH group is directly bonded. As the aromatic ring,
there nmay be aprgreonatEschyds pc@r bOnh paehgas Heddene, sappbt bl £A6m:
anthracene or the like; and a heteroaromatic ring such as pyrrole,
pyridine or the like. The above-nentioned conpound (C) may have a
structure in which aronaﬁﬁc rings are bond‘ each ot her such as biphenyl,
terphenyl or the like zaronatlc ring is bonded
to an organic group
i ke. Also, the co

3 diphenylnethane or the
eferable to have two or
nmore - CH2OH groups. e present invention, there may
be exanples as foIIo , mhereln R13 is a hydrogen atom an aIkyI group,

an al koxy group, d?gﬁr group or an estérjgroup, but may not be
limted: CH3 CH2 OH CH3

)

and in each compound at least one is:
() 9
LN, LN
O T . OO
17 T

Among the abovementioned, particularly preferable
diazoguinone 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

follows but may not be limited and two or more kinds may be used:
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CH3 CH3 CH2OH CH2OH C(CH3) 3 (CH3) 2H 28 HOH2 CH3 HOH2 CH2OH HOH2 H20H
HCH2CH3 CH3 HOH2 H20H H3C CH3 CH20H CH2OH C(CH3) 3 HOH2 CH2OH R13 R13 CH2OH
HOH2 CH2CH3 R13 HOH2C, CH20H R13

OO0 o w0000

CHy- C— CH, 0Q
o
000000
; Q
R 0Q 0Q
040 o
C 0
? II ? %‘(}C:); 0Q
o
Q OQ CH,
G*Q @ 00Or-¢-Ora
0] CH; CH,

, -~ 0Q H, CH,
oo B
@/CHg,
CH,

G

?@{% o e 00



HOH2CCH2CH3 HOH2C T CH2O0H HOH2 O CH20H C(CH3) 3 CH2OH CH2OH HOH2 HOH2C {
H20H CH2O0H CH20H 29 HOH2 O CH R13 CH3 H 3H R13 O CH CH3 HOH2C CH3 CH3
CH20H R13 HOH2C R HOH-, G CH CH3 CH3

@\3@\»@/

CH3 H;
Q
QO\@C%C’Q .
peogjes
¢ G
CH, CH,
oQ\©\Q Q 0Q
H W
i o
H, Q H,
CH; CH,
Q 0Q
H3
ﬁ:r“;@%@% %,

CH, CH,
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CH2OH HOH2 R13 CH3 ,,,CH3 CH CH3 CH20OH CH2--CH2O0H CH3 NOH CH3 | CH3 CH3
HOH2C A CH3 R13 HOH2 H2OH CH3 CH3 CH3 CH3 R13 CH2OH R13 CH20H 30 R13

CH, 0Q CH,

M@CH;@ CHZ«@
Q H, 0Q

CH

e

CH,
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HOH2CCH2O0H HOH2 CH2O0H R13  HOH2C, ~~CH2O0H CH2OCH3 RI 3 CH2OH HOH2 #CH20H

HOH2 HOH2 CH3 ~< CH2OH RI3 Qi
CH20H H3 CH3 ~H3 ~-~ RI3 |
, HOH2C CH20H

CH,

o
OO LO0 = «0-OHO-C

CH,

QO (fH3 0Q Q(\ (|:H3
CH, f CH; I
CH, H,

C

CH,

LJ RI3 |

RB HOH2C HOH2 CH20OH NCH20H R13 R13- )

QO (|:H3 Q
OO o0

CH,

QQ\ 0Q (|:H3 Q Q
0O O

CH,

~ON 7 ADe0
)
O b NDreo
CH, CH,
N/ 5 AD o0
o)
0O by, o0
cfl, CH,

HOH2C CH3 NCH20H CH20H H3C~- Y CH3

-CH2- (( )

CH,

C\Hs

R

CH,

QQ Q@ (|:H3 QQ 0Q
O~ s~ O
I
CH, CH;

CH,

Rroteicw
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R 3 CH2OH CH2OH R13 CH2OH HOH2C H20H HOH2C CH3 H2OH RI3 OCH..... O R13
RI3OC 0 R 3 HOH2C O CH2OH HOH2C O CH2OH HOH2C CH20H HOH2C CH20H R13 31
R13 The conpoundi ng anmount of the conmpound (C) which contains a -CH2CH
group but not a phenolic hydroxyl group of the present invention 1is
preferably 1 to 100 parts by weight to 100 parts by weight of the alkal
soluble resin (A) , nore preferably 5 to 50 parts by weight. The
positive-working photosensitive resin conposition using a conpound (O
whi ch contains a -CH2OH group but not a phenolic hydroxyl group of the
first aspect of the present invention preferably has a transmttance of
about 40 % ofImorhes afomave | €hgitsh fofdadpmn H0On ommasianyted fitamcured t he
conposition at about 320 C for about 60 m nutes under oxygen concentration
of about 10 ppmor |esg, and having a thickness of about 5 gm If the
transmttance is | ess ﬁ% bout 40 % ﬁ?an parency i s unsatisfactory and
not preferable. i he “zonpoundi ng conponents are
di ssolved in a s bf varnish. The sol vent used in
the first aspect ncl udes N-net hyl - 2- pyrrolidone,
T [

y -butyrol actone,
and in each compound at least one is:

" g

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 amount of
the diazoquinone compound (B) lowers 1 part by weight, a favorable
pattern cannot be obtained. If the amounf thereof exceeds 50 parts
by weight, sensitivity may decrease significantly.

The feature of the compound (C) containing a -CH,0H 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 phenolic hydroxyl group, a
photosensitive resin composition wherein the composition has high
sensitivity and is capable of patterning without scum and a film

of the compositiocn after curing has low coloring and low water
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N, N- di met hyl acet am de, di nethyl sulfoxi de, diethylene glycol dinethyl

et her, diethylene glycol diethyl ether, diethylene glycol dibutyl ether,
propyrene gl ycol nononet hyl et her, di propyrene glycol nononethyl ether,
propyrene glycol nononethyl ether acetate, nethyl |actate, ethyl |actate,
butyl lactate, methyl-1, 3-butylene glycol acetate, 1, 3-butylene

gl ycol - 3-nononet hyl ether, nethyl pyruvate, ethyl pyruvate,

met hyl - 3- net hoxy propionate or the |ike, and may be used solely or in a
m xture. On the other, the solvent used in the second aspect of the
present aPAPERELOA PEORCHT XE8r 628 oPTePREDIN?%0 or nore kinds (D), wherein
the m xture solvent (D) contains_ y -but%rolactone and 32 ropéLene | ycol
nonoal kyl et hEPe GHPRBES bt 4l PEHGUMP 10f Ray an EOPRSHScE bhé Wh bFBﬁg} ne
gl ycol mpnoal kyl ether i s about 70 % or nore_of the total amunt of
solventfcﬁﬂyﬁd¥VFH1&étgﬁénggﬁ 88889§g|&ﬁhﬁhﬁoaaﬂmakﬁﬁ|FlB%ru%|%F?é¥ﬁh and
a photosensitive diazogui none, thus an essential _c gnent. of ..t he cond
aspect %19 atrhérB?lagéﬁt yﬁ#\?ecr‘?ﬁ%éjﬁl. SRR 5PN Eie élfa?glgﬁ alr":fzﬁﬁéaé?rk%ﬂ&e%%:er used
in the second aspect_of the.pres i,.nvention er at i : ting
unifornpfyggﬁdf%oe?éadiéi25ﬁ%¥xf§Q%Eggﬁy?gh§ Sngo%gng %%?k%r3%$%§¥§ﬁ$here

may be g;%e%}?%g?{k%.us’ﬁqe a@fo%@dn?e'ﬁecli@rﬂéﬁoé:o@g%t(wl m&helve BrOPYlENE-H! ycol

nonoet h propyl ene glycol nonopr ther or propyl ene glyco

monobut Y, 8t REr o - ANRPYCt REAYsPLPRYLERG! ¥50h SDNOMES v 24 hefpien o e

preferable. The conpoundi ng anount of the propylene glycol nonoal kyl ether
i s preferabhyngbodt 8AcW Y6l bess strtbeuiol ah wiDeMta®farsventzidd the

anount thereof exceeds about 80 wt% uniformity in filmthickness after
coati ng imaybhslegss®ase ain aocphahasengidipyeof 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 Ry is a hydrogen atom, an alkyl group,

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

be limited:
CH, CH, CH, CIHL,OH
CH CH
CH, OH CH, OH CH, '
R!B R] 3 R13
CH, (CH,), CH; CH,OH
H, CH,
CH,0H CH,OH C(CHy);
Rl3
(CH,),H
CH,
CH,OH
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di azoqui none may be separated out fromthe conposition. In mxture sol vent
(D), the conmpounding ratio of -y -butyrolactone and propyl ene gl ycol
nonoal kyl ether is preferably about 1: 9 to 9: 1 in weight ratio, f urther
about 2: 8 to 8:2 is nore preferable. In the second aspect of the present
invention, it is further preferable in terns of attaining high sensitivity
that the mxture solvent (D) further contains a solvent having dipole
nonent of about 3.5 debye or nore other than y -butyrol actone and

propyl ene glycol nonoal kyl ether besides -y -butyrol actone and propyl ene
gl ycol nonoal kyl ether. 33 As the solyent having dipole nonent of about
3.5 debye or nore, Ihere may be used N3net hyl - 2- pyrrol i dgae, di net hyl

sul f oxi de, J4PH, , Hg 1 i(d&OH c ap0p1, OHLOEENi tril e,
acetonitrile, N N t hyl acet am de, ryronitrile, [

b

crot onai dehyde, ethyl"'ene carbonate, formam de, isobutyl NCEBE,
nmet hacrylonitrile, t hyl but aneni trigg ntaneacetonl%ﬁile
N- net hyl acet oam de, et hyl f or mami de, p%nténenltrlle
R Ris
HOH, H,0H HOH2C©/CH20H
A C(CHy)s
CH;
Rl 3 13 R] 3
HOH, H,0H H0H2c©,(H20H CH,OI
(CHy), ﬁ: :
?Hz C CH,0H
C(CH;),
HOH, CH; HOH,C HOH, H,OH
CH,
CH,OH CH,0H F
Ry Ris
HOH,C H,CH, HOH,C CH(CH;), HOH2
Hj
CH,OH CH,OH CH,OH
HOH, CH,OH
HOH,C CH,OH
HOH,C CH,0H @



propanenitrile, propionenitrile, 2-pyrroiidinone or

1, 3-di nethyl -2-i m dazole, but nmay not be limted - Anong them

N- net hyl - 2- pyrol i don, dinethyl sulf oxide and sulf olane are preferable.
The conpoundi ng anount of the solvent having di pole nonent of about 3.5
debye or nore is about 30 wt% or less of the total anmount of the sol vent
to be used. |If the anpbunt thereof exceeds about 30 wt% it may becone easy
to generate scum The solvent having dipole nonment of about 3. 5 debye or
nmore may be used solely or in two or nore kinds. ﬁﬂﬂgthe present invention,

t he conpou ampunt .gf the e solvent (D) nay not lLimted
unl ess the%% Q/@ %ﬁg it I%Q]érrpom tion in

a state of varni t he conpoundl né#g .’ the m xture

sol vent (D) Re abolt 100 to] 2BQO par t sRgy 00 ‘masts by weight of
the al kali sol ubl eCHsesin (@H; In the second ggpect of cghe present

i nvention, in_order to further increase the seﬁ%|t|V|ty t he conmpound (QO
whi ch cont ai nB5Ca- CH20H groyplbut not a pHefilic hydroxyCHgroup or a
conpound cont ai a ph ic hydroxyl gr oup ¥ 03ed together. From
34 the poi ntRog [ * ‘ [

conposi tion_whergin\t he c ig [ wand is capabl e of
patterni ng W@HALat Seldm aQHzQHof thHQHj@)OSl af@idyOHur i ng has | ow
coloring and | ow water absorption properties can be obtained, even in the
second aspe(HoH£ t he presen/CHa@thl on, it isRpgore préerable to use the

conpound (C) whi ont a -CH2CH bu nhe i ydr oxyl
gr Oup t Oget hRE} EII’O% %I’I n@i’[ 6Hh

H;C_ CH; CH; CH,

HOH,C CH,0OH
13
HOH2Q©,C @,c ©/CH20H

3
HOH, H,0H
H

CH;
0" sone O 0)-ann

HOH, H H H,0H
HO “OH
CH, CH,
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On the other hand, as the conpound containing a phenolic hydroxyl group,
there may be exanples as follows but may not be limted: HQ@ 0O O OH OH 35
OHCH3 CH2 CH2 OHCH3 HOCH CH3 CH3 CH3 CH3 HOUr cH ~Ur OHCH mn; 1,2 HO

C2H5 nC4 H) CH2 CH3 OH HO CH2 CH3 CH3

Ry3 Rys
HOH, H,OH HOH, CH,OH
H,C CH;
CH,OH CH,O0H
Ry = (%H3 &
HOH, CH,OH Ry3 C QR13
HOH,C CH,OH
13
Ry3 HOH, CH,OH
HOH, CH,0H
R] 3 CHZ RI 3
HOH, CH,OH HOH,C” CH,0H
RIB
HOH, ?H3 CH,OH HOH, (Ist CH,OH
Ris I Q Rys Ry ¢ ‘@ Rj3
HOH,C” CH; CH,OH HOH,C” CF, CH,OH
HOH, CH,OH
& ~O—O)rs
HOH,C” CH,OH
HOH,G H,0H  HOILG CHs H,0H
HOH,C CH,oH  HOHC CH,OH
HOH,C CH,OH HOH,C CH,OH

R13 Rl3
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CHs HO (C1-12 )5 OHCH3 CH3 CH3 CH3 G- CH3 CH3 c-CH
/[-CH3 CHCH2 CH3 CHCHCHCH3I CH i OHC
CH3 CH3 CH3 CH3 36 tBu)n OH OH CH3

The compounding amount of the compound (C)}) which contains a
-CH,OH group but not aphenolichydroxyl group of the present invention
is preferably 1 to 100 parts by weight to 100 parts by weight of
the alkali soluble resin (A), more preferably 5 to 50 parts by weight.

The positive-working photosensitive resin composition using
a compound (C) whichcontains a -CH,OH groupbut not a phenolichydroxyl
group of the first aspect of the present invention preferably has
a transmittance 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 less and having
a thickness of about 5 gm. If the transmitiance 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 ~butyrolactone,
N,N-dimethylacetamide, dimethyl sulfoxide, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, diethylene glycol
dibutyl ether, propyreneglycolmonomethyl ether, dipropyrene glycol
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 ¥y -butyrolactone and
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CH3 OH CH3 OH OH

propylene glycol monoalkyl ether and the total amount of vy
-butyrolactone and propylene glycol monoalkyl ether is about 70
wt% or more of the total amcunt 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
propyleneglycolmonomethyl ether, propylene glycol monoethyl ether,
propylene glycol monobropyl 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 ccoating may decrease or a photosensitive
diazogquinone may be separated out from the composition.

In mixture solwvent (D), the compounding ratio of v
~butyrolactone and propylene glycol moncalkyl 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 y-butyrolactone and propylene glycol
monoalkyl ether besides y -butyrolactone and propylene glycol

monoalkyl ether.
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H3 C CH3 CH CH3 CH3 CHCH3 CHCH3 CH2CH3 CHZCH3 OH CH3 OH CH3-(C-CH3 CH3

CH3 CH-(( ))-OH (CH2 )6 CH3 | CH(( ) )-OHi CH2 CH CH3 CH3 CH3 HO ((

C ~--OH

) -
1210 (CH) CH3 CH, HO~O- C OQou

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

butanenitrile, crotonaidehyde, ethylene carbonate, formamide,

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

2-pyrrolidinoneorl, 3-dimethyl-2-imidazole, butmaynot be limited.
Among them, N-methyl-2-pyroliden, dimethyl sulfoxide and sulfolane
are preferable.

The compounding amount of the solvent having dipole moment
of about 3.5 debye or more is about 30 wi% 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 ina state of varnish. Normally,
the compounding amount of the mixture soclvent (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 order to
further increase the sensitivity, the compound (C) which contains
a = CHZ20H group but not a phenclic hydroxyl group or a compound

containing a phenolic hydroxyl group may be used together. From
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(CH2) 8

(CH) 212 CH3 OHCH3 CGCH3 CH3 CGCH3 CH3 CH3 37 OH (CH2)8 CH3 COH
HO HO HO CH

CHS(HH OCH OOHOOHOHOH HOCH2 OOH HO HO--- O CH OH
OH

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
can be obtained, even in the second aspect of the present invention,
it is more preferable to use the compound (C) which contains a -CH,0H
group but not a phenolic hydroxyl group together.

On the other hand, as the compound containing a phenolic

hydroxyl group, there may be examples as follows but may not be

H; QH
H,C CH,

H
o 1olOy <o
©

limited:

©
©

N cn,
H,C CH, OH
H,C CH,

OH OH
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OH 38 HOHOHOOH C -~U7 OHCH3 H HOOO OH HO 40 0 11
HOHO T 11 -<( )SOH 11 00 11 GO( ( ))--OH H3 H H 113 11 1i
O OH

OH OH
o 00
CH; CH;

CH CH
@q@— CH;- CH CH CH,
N @@@
CH; —CH
CH

OH Ho—fijg—

CH,
cH-cZon, AN CHQCH
cH, CH, CH,
__~CH, __CH,
CH-CH;CH, CH-CH;CH,
cH,
HO C OH

CH,
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HOOCH2 OOHH'HCH3 S3BH HOOCH2 OOH HO ~ CH3 CH3 HHO -(o CH2 O OH OH
OHPHHO QHCH) }- OH39 011,11 PH HOOC OH HO CH2--( )}-OH HO

Pref erabl e conpound contai ning a phenolic hydroxyl group anobng themis
selected from gH CH2 0 OH HO The conpoundi ng amount of the conpound
contai ning a phenolic

(I: 2
(CH, ); CH
CH3 CH, CH,
OH
(EH3 ?H:‘
o0 »OLO
CH3 ((FHz )10
CIl,
OH OH
CH ('éH3 (!:H3
CH
CH / \ (CH )i
3 CH, CH3
CH, CH,
OH
CHCH, CHCH3 CHyC-CH,; CI;yC~CH,

CH,CH, CH ,CH, CHs CHs
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hydroxyl group is preferably 1 to 30 parts by weight to 100 parts by

wei ght 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 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 conpound (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 y-butyrol actone
and propyl ene gl ycol nonoal kyl ether and the total Obiht of vy

--but yrol act one anggpropyl engmpl ycol nonaa kyl et hg s about 70 wt % or
nore of the total prmount of 4ol vent ca'ﬁHg
e

(& wor ki ng

phot osensitive re cQ on wher eix conmpast{ion has high
sensitivity and pg 2] atterning without scumgmd a filmof the
conposition aft ing ha coloring , low water absorption

9l Wth regard to a
resin conposition of
edhgn a suitable

properties, and exgellent unifformty in film thicé

Hg
met hod for using osi tive-working osensi tijye
the present i nvené(?]gaﬁ fi rst(,| aid co j j-s g
base nmateri al, foqnhnstance,cmg silicon er, a cefafi c substrate, an

al um num substrate”of the |ike. An ampunt to be coat edyjys determ ned so
that a final thickness of coating filmafter curing beCones about 0. 1 to
50 y min the case of a Eh1&unductor devi ce, nore d%@ferably about 0.1 to

30 um If fil i ckness bel ow about 0 m it ys-Nifficult to fully
exert a funct CGH 5t P09t ecH,@e 6,3 ~@ oftHict or el enent,

4, on Qu
Ho—@— CH, OH HO@CH"'@ OH
\CH3
H,CN H QH H,
Ho—@ CH, ol HO@ CH, OH
H,C H,C

OH OH QH OH
HO@' CHr@ OH HO@ CH, Ol
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and if the thickness exceeds about 50 a m not only makes it difficult to
obtain a finely processed pattern but to | ower throughput due to a
prol onged processing tinme. 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 prebaking at 60 to 130 C to forma conposition |ayer and thereafter
irradiated with an active energy ray in a desired pattern form An active
energy ray refers 41 to an energy ray including el ectromagneti c wave,
radi ation or energy ray havi ngDHN internediat@}prope(yy bet ween them An
active energy r to be us { ncl udes X-ray——kl ectronybe
ray, visibl&O QOH,+ ar@dHhas, . pre A
500 nm Next, a baklng : . |ng process is
performed at 60 to 150 C for 1@)Heconds to 30 m nutes. For heating, a
hot pl ate, a sinple oven, a diffusing furnace or he Igﬁf may be used.

i di ssolving with a

Thirdly, the exposed, @Hea is rep¥ed by contac

devel opi ng sol utig o formA—glief patter A devel g solution to be
sui tably usep[o'C o4 al kal HO éocﬁ?ﬂm de,

pot assi um hydr oxi 8&,./ sodi um sarponate, sodi si | ¢gat &—'sodi um

nmetasilicate, aqueous ammonia or'Qle |ike; primary anines such as
et hyl am ne, n- propyla e the like; secondadH g n1QPB such as
di et hyl am ne, di - yl a or the Iike;

grtigr nes such as
triethylam ne, ne i et.h e t ohé? %qugq such as
di met hyl et haH® , éE)ri op(i_i amriﬁg e Ii|ke; aqueous sol ution

of al kalis such as guatern amoni um salt suo® as tetranet hyl anmoni um
hydr oxi de,

HO C OH HO C— OH

CH{
. d
}K) -_<::j§:— (H{
HO~ EH{
) HO CH
HO on
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t et raet hyl ammoni um hydroxi de or the |like; or an aqueous solution obtained
by adding a suitable anount of a water-soluble organic solvent, for
exanpl e, an al cohol such as nethanol or ethanol or a surfactant to the
above aqueous solution of alkalis. As a nethod for devel oping, those such
as spraying, paddling, dipping, supersonic nethods or the |like can be
used. Subsequently, the relief pattern formed by devel opnent is rinsed.
| on- exchange water or distilled water is used for rinsing. 42 Then, a heat
treatnment is applied to forman oxazole ring and/or an imde ring and
obtain a final pattern of high heat resistance when an al kali sol uble
resin (A is ares H(@Htm ni @41 odE or nore §if uctures {?Jle d froma

S

pol ybenzoxazol e st precur sor
%?¢1c ester
i ilm wth

pol yi m de str ugiQ !

structure. The pre i an form

conposition of the i nfdhtion. As examghes of application of the
conposition to nake t use s feature, there are a sem conductor
device and a dlm@wﬁ% {b tOHc exanple of a resin filmusing said
phot osensitive res conposi than/for a sem conduct or device includes a
passivation filmand a buffeﬁ%ﬁoatlng filmfornmed on a sem conduct or

el ement, and an interlayer i lation filmor the like formed on a circuit
| ocated on a sem conductor elenent. A specific exanple of a resin film

using said photosensitive resin conposition for a display device includes

an interlayer insulation filmfor TFT (Thin Film Transistor) elenent, a
| evel i ng Preferable compound containing a phenolic hydroxyl group among

them is selected from:

OH
HO QH
O—O)-on
HO /

The compounding amount of the compound containing a phenolic
hydroxyl group is preferably 1 to 30 parts by weight to 100 parts
by weight of the alkali séluble 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 positive-working photosensitive
resin composition containing the alkali soluble resin (A), the

diazoquinone compound (B), the compound (C) which contains a -CH,OH
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filmfor TFT elenent, a leveling filmfora color filter, a protrusion for
MVA (Multi-domain Vertical Alignnment) type liquid crystal display device,
a liquid crystal alignment |ayer for a liquid crystal display device, a
cathode partition for an organic EL device, an insulation filmfor an
organic EL device or the |ike. The photosensitive resin conposition for a
display device is simlarly used as a sem conductor. On a certain |ocation
of a substrate for display device wherein said resin filmor the like is

formed, a 43 - f d.l, de . of d .
phot oserfGitiR Btedi BRIt o Ve PO ndaCHy ChE Sbbvi: AREF oigH"ans.

parti ol yoant ks SR Lo e Rl TR, Ak PP P i o e

I
particularly a erlayer in ation m an I ng #i n such

cases, i?LgeﬁggbggFeoﬂg%nrgaégegppgﬁgéyﬁ%&ﬁg?ﬁggikg}qg&p'é} aFA AT £ofh1 the

time of form ayer otosensitive resin

conposi t4.00,+S o?fiqgﬂﬂ)ﬁ{§§81$é’t&ﬁ@fa‘?{cﬁglr%p f@hePg 86LE CaloMSE 1S} NCR KB T £§1 N
filmexcellent in transparency can e obtained.” A sem conductor device and

a di spl aypAavige .0k bhRemBresghtthé NVEH1 Uit R RIdesed cusi BBta@hda
phot osensitive resin conposition which may not be |imted except that the

sem congixd iafi veland raa riaN ol dio sk 59l Byvdleyesenhavapd diayen materoin cuhed
product of the conposition, can be of various structures and be produced
by convetdnpwald orkinesi i pheductitdy ingtdrailss cApabd etdfepat ésrmin@pptheati on
exanpl e using a photosensitive resin conposition of the present invention
f or a ssmnrcenductbimdeviibe compsdpploncat t«mn chaiagsens ¢orductarirdeyice
having a bunp will he described with -reference to figures. FIG 1 is an
enl ar gedvater 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 composition is coatedon a suitable basematerial, for instance,
a silicon wafer, a ceramic substrate, an aluminum substrate or the
like. An amount to be coated is determined so that a final thickness
of coating film after curing becomes about 0.1 to 50 pm in the case
of a semiconductor device, more preferably about 0.1 to 30 um. 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 if the thickness exceeds about 50 um, 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 or the like.

Secondly, the coating filmis 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. An active energy ray refers
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cross-sectional view show ng a pad portion of a sem conductor device
havi ng a bunp of the present invention. As shown in FIG 1, a passivation
film3 is formed on an Al pad 2 for input and output f ornmed on a silicon
waf er 1, and a via hole is f ormed on the passivation film3. Further,
thereon is fornmed an insulation protective film (a buf f er coating f ilm
4 made of cured product of the photosensitive resin conposition of the
present invention, on which a netal (Cr, Ti or the Iike) film3 is fornmed
so that the netal film5 is connected 44 to the Al pa The netal filmb5
'S etchd 8 6T STF1BEh ﬁéecatrr@ala%wh%awarHSF@twn&%%P%W bunp
9 in order to insul ate bet rin aorned on
insulatéﬁﬂbgﬁvbygﬁphﬁPﬁﬁrgF l?ﬁg ?F%%ggﬁ%ém?ﬂf ﬁh -ﬁg}ﬁgﬁlvﬁ ?n% ?%Ilon
film?7 made, 0 cur el ro of th [ o] of
the. br edet £ PRYBRE BIF L ohie WY aohor B P Poal “lvt% o aghs Bl
barrier I h 0 r £ hi,ghd g . 5@@

e condint S 551 S5t Do by v S 2211 e %F?%gpg%ﬁleggby”%ﬁng i

phot osensi ti V%ierxﬁ‘cs'a{‘ 89@9]?1&%990%3%%&@?%% W’ﬁé%é]@mcﬁﬁ?@@é@s of

patterning wi t hout’ un1 and | ow coloring in a film and |'ow water

absor pt i 10, OF BPEREd Qﬁ 60r: 1aso I £ OF M) ik cbRdkiddB0 kilhGkBESS. Fdy RESLIAYE
- wor Ki ng phot osensitive resin corrp05| tion of the pr esent invention Is

usef ul nothapivtl,0n 8imsne nductodidgfdsandi spraycedeyitaey 1Hke akgobd or an
interlayer insulation for a nultilayered <circuit, a cover coating for a

fl exi bl exsappercl ad plate, a solder resist film a liquid crysta

alignnent |ayer or the like. In this way, according to the first aspect of
t he present iThientliyon,the pesposed- woreki ngs phehosedsityi veonresitnirgpnpodi ti on

dissolving with a developing solution to form a relief pattern.
A developing solution to be suitably used includes inorganicalkalis
such as sodium hydroxide, potassium hydroxide, sodium carbonate,
sodium silicate, sodium metasilicate, aqueous ammonia or the like;
primary amines such as ethylamine, n=-propylamine or the 1like;
secondary amines such as diethylamine, di—-n-propylamine or the like;
tertiary amines such as triethylamine, methyldiethylamine or the
like; alcchol amines such as dimethyl ethanol amine, triethanol
amine or the like; an aqueous solution of alkalis such as a quaternary
ammonium salt such as tetramethylammonium hydroxide,
tetraethylammonium hydroxide or the like; or an agueous solution
obtained by adding a suitable amount of a water-soluble organic
solvent, for example, an alcchol such as methanol or ethanol or
a surfactant to the above aqueous 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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which is capable of patterning at high sensitivity without scum and has

|l ow coloring in a filmafter curing and | ow water absorption properties, a
met hod f or producing a pattern-f ormed resin f ilm using the
conposition, a sem conductor device and a display device using the
conposition, and a nethod f or producing the sem conductor device and the
di spl ay device. Also, according to the second aspect of the present
invention, a positive-working photosensitive resin conposition which is
capabl e 45 ofTEitternlng at high sensitivity w thout.scum_and excellent in

uni formity in emmaqhwégc@ata}eﬁét%appb%eca ST & XFFOLE L HI BRAEAT

Govi ce. é%%ﬂq%%r‘egﬁpéﬁﬁﬁé’%ﬁaéiﬁﬂa Bl W S pitodhin o e e S8 SRERB ARG or
Torese e B AL RRL el 'lcﬁeﬁﬁéﬁﬁ"%%@fﬂ%re%l?eéég‘?%ly%%%%s. 28} ghrthe
ggiéfgggﬁi %?Q%F?lﬁ%z rQ?ﬁ%:Io¥8§;?egﬁ&%vﬁﬁ%¥§%igéa§ é’rf]g&)?@lsopht%allc
n et b zfxgjzo*i%gr&%&@o@ Qﬁ?g&”&rkéz%e @@@qn{i@% Ssfrideud®l ) o Of

hexaf IJ%r am no- roxy phenyl) “propane were farged in

a four-necked, dlsaeeogiy u%schrass%r%%%%eqn\eﬂ tahp%lggﬁ'i@@gtc@E stdlcagikator, a

feed inlet "an nitrogen gas inlet tube

N- et hyl - 2- pyriiQ) iderernwasnaddedohofafi §§3_€H1LH Igﬁ&temefro&uﬁzd ebkahnedim
m xture was then reacted at 75 OCin an oil bath for 12 hours.

with high performance on a substrate by using a photosensitive resin
composition of the present invention. As 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 Semiconduétor 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 for a color filter, a protrusion
for MVA (Multi-domain Vertical Alignment) type liquid crystal
displaydevice, a liquidcrystal alignment iayer 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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32. 8 g (0. 2 nmol) of 5-norbornene-2, 3-dicarboxylic anhydride dissolved
in 500 g of N-nethyl-2-pyrrolidone was then added to the above m xture,
and they were reacted for another 12 hours while stirring. Then, the
reaction mxture was collected by filtration and poured into a solution of
wat er / met hanol of 3/1 (volune ratio) , 46 and a precipitate was fornmed. The
precipitate was collected by filtration, rinsed sufficiently with water
and then dried under vacuumto obtain a desired polyam de resin (PA-1)
represented by the formula (1) , wherein X was represented by the formula
X-1 bel @ tternwderaes Hm%méfiet%c%?%r&éu@l"%ﬁ‘oP*%P—t?Sc?e’}%v’v),/l"a? Le990, and
b = 0. [Producti.on of a positive-working Bhotgsengltivg resin conpgsiﬁion]
The syntIE§IAd 1581 yari d O?%%?n%@PAﬁff of P2E6 1200 0f HANE- 19

di azonapht hoqui none compound having a structure represented, by the. fornula
(S1) DA HATSI0Y o FodBound SunEcheoft Al SoE Erabe Y olB Gt not o

phenol i ¢c_hydroxyl .group .represent ed > fornyl a 1 i ved in
R o e A e T Tl g
fl uorocarb esi o] ' . S LLYEs [ [ [

conposi ?{np%?c?lEégFﬁ%t i%ﬁé%%&% a%%%t E%llsgtg%g%h#ﬁgp%gf%?%g&sg%?:ﬁgﬁf)\g}gav\grrl ki ng
phot oseng] I %&ﬁ%@e GQIROS IR MRS 60aLod rORaBeSbE! £QRe¥REBEqHSE NGF @

spi ncoat er an then dried at 120 C for 3 mnutes using a hotplate to

obtai N & HOMHAGschisi it abouh Sompdd i Lhiess sihe rtilkus ot praedrsoasi ng

filmwas exposed through a mask made by TOPPAN PRI NTI NG CO., LTD. (Test
Chart Nor prapaitalngsé &ircmai féfigh aidrpaktel nent oin re@\wpageoicy0c88 to
50 gmwi dth were depicted) using an i-line stepper NSR-4425i

be obtained.

A semiconductor device and a display device of the present
invention can 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
resincompositionof 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 is an enlarged
cross-sectional view showing a pad portion of a semiconductor device
having a bump of the present invention. As shown in FIG. 1, a
passivation film 3 is formed on an Al pad 2 for input and output
formedonasiliconwaferl, andaviaholeis formedonthe passivation
film 3. Further, thereon is formed an insulation protective film
{a buffer 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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made by Nicon Corp., with various exposure anounts from 100 mlJ/ cn®

i ncreased by 20 mJ/cn2 each. Then, the light-exposed coating film was

di pped in a 2.38% aqueous sol ution of tetranethylammoni um 47 hydroxi de for
30 seconds to dissolve and renove the exposed area, followed by rinsing
with pure water for 30 seconds. As a result, it was confirnmed that a
pattern had been forned in an exposed area at the exposure anount of 260
ml/cn2 and a resolution was 5 gm The coating filmwas then heated and
cured in a clean oven at 150 C/ 30 mnutes and 350 C/ 60 mi nutes under a

ni t rogerFafhesph&re 2- Thd ¢ ﬁlﬁ§aéb@a3rlﬁe5d1&ﬁ”%%hefq P %éeﬁvﬁpéb}rifﬁuadén%

hyd fl d l t | Th

bus. podtias T PR NS S ARt ST I REBBoA (R TANE WaLHe Sk S AELaPTed i n
60 /5, h pitt 50

ot af nePH T RS ool Ty oo SRSt rOb AL RE T L BT A PRo5 9

”a”.Spa %CYLl‘?J 6§B{&ﬂ‘fére5 T %E‘}néﬁ'£J§'1%5%blat‘iro%h%hma§tx§£de Qﬁﬁéﬁ'e

obt ai ne | Fmat 4 hou wat er sorptl on coefficient er eof

was nea I wate rmty
W th Jlgﬂkggﬁgg &%' %é%éiéﬁﬁfﬁﬁiﬁlégéiﬁ t mas owa%laé Bﬁgggﬁe
<Exanpl %_rlveg’ﬁl'%rposﬁh' VRe V*Pfal“h%&e“@%?cﬁéén@(tﬁﬁfcﬁcc{ﬁsd% 1 bl g WaS,
obtained simlarly as in Exanple |I-1 exce that a corpoun hAl whi ch

cont ai NSped a1 GF2EHIgROUD mtdélotb@n;phgnglrbc Aeeexy | zgr@y@hg rExagple |-i
was changed to 15 g of M2, and evaluated simlarly as in anple I-1.
<Exanpl esdmizorAiyasid idee-iwer khAgbphpt 68 easd td &/ & Hee 1N nC TIRASIA bQNu¥ASq
the photosensitive resin composition of the present invention is
capable of patterning without scum, and has low coloring in a film
and low water absorption properties or has uniformity in film
thickness.

A positive-working photosensitive resin composition of the
present invention is useful not only for a semiconductor and a display
device, but also for an interlayer insulation for a multilayered
circuit, a cover coating for a flexible cupperclad plate, a solder
resist film, a liquid 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-workingphotosensitive resincompositionwhichiscapable

45



obtained simlarly as in Exanple |1-1 except that a 48 di azonapht hoqui none
conpound (S-1) in Exanple I-1 was changed to 25 g of S-2, and eval uated
simlarly as in Exanple |-1. <Exanple |-4> A polyam de (PA-2) represented
by the formula (1), wherein X was represented by the formula X-1 below, Y
was represented by the forrmula Y-3 below, a = 100, and b = 0, was

synt hesi zed by using 1 nol of diphenylether-4,4"'-dicarboxylic acid instead
of 0.9 nmol of terephthalic acid and 0. 1 nol of isophthalic acid in the

I h k hot
po yam %%Iﬁ% elg'}s%lrsga;a lghneS&nssll#1|VlI:tBio§vlltéilflO%t\ADSEulIﬁn%I’] Ox%% %t ]1_]6

r§S|n a I I'n "ExXa excep

7
o 17 1000 tae iy e SRR RhegR %ﬁ%ﬂgﬁhfﬁd&ﬁ%bétk 26 128mE1) o
2- et hy' FHPPBHB%@B% 03( s(loc l%ﬁ éf%hlceﬁd{%{b?'d%%l‘e%fa"nc?gaﬁgﬁﬁay“ a

f our - neck separa |ppe hernonmeter, an agifato

feed"ﬂ&%vﬂﬂg asfhy @h%rQQ%%od¥%iddﬂfﬁn&UQenw%hQQOﬁbﬁﬁproduc1n the
N- net hyl - 2- pyrrol i done was ded for dissolution. After 14.9 g (0.110 nol)

of  1- hysieXYorld et enaatdd azel Qh@n@l%%myofdeml@%t hyl - 2-pyrrol i done were
dropped in the reacted sol ution, 7 g (0.110 nol) of

di cycl ohexyl carbodii m de and 50 g of N- et hyl - 2- pyrrol i done were dropped
in the above solution and reacted at a roomtenperature overnight.
Subsequelrdnypl1e27.1 g (0.055 nol) of a dicarboxylic acid derivative
(activated ester) obtained by reacting | nol of 49

Example Series I;

Examples of the first aspect of the present invention

<Example I-1>
[Synthesis of a pelyamide 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-1,2,3-benzotriazole, and 366.3 g (1
mol) of hexafluoro-2,2-bis(3-amino-4-hydroxy phenyl)propane were
chargedina four-necked separable flask equippedwith 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 dissolution. The thus
obtained mixture was then reacted at 75 C in an oil bath for 12
hours.

32.8 g (0.2 mol) of S5-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 solution of water/methanol of 3/1 (volume ratio),
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di phenyl et her-4, 41-di carboxylic acid and 2 nol of

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

hexaf | uor o- - 2, 2- bi s( 3-am no- 4-hydroxyphenyl ) propane and 70 g of

N-net hyl - 2- pyrrol i done were added to the above reacted solution and
stirred at a roomtenperature for 2 hours. Then, the above m xture was
reacted simlarly as in Exanple |I-1 except that the mxture was reacted at
75 C for 12 hours using an oil bath to synthesize a polyam de resin (PA-3)
represented by the formula (1), wherein X was,represented b the fornula

X—l beldﬂ? ?’@&?9%Rﬁ§&§ﬁ%¥Qﬁ §QR?@#orﬁﬂFa8r?Cépé at? 52BefBw; ed18¥, and
t Ki it bt d
i i Lar| %gfif'ﬁt?tvowgﬁﬁtsee%t R i Tt béﬁzat%seﬁf’va?%%eas
Ex | | t ) f
iy P MR e

N- et hyl,- J?el gfaﬂh!ad ne, waéﬁyﬁg% Qagzrelrw(gseq{tetd’ bgﬁjﬁté EbEmG L Y1196 10w,

di ssol ve N—net pyrrolii done was Into the above

m xture o, £0o] 'n&%@}ré o iRl QW rrddGl d'Yﬂ?t Ahat vl Be%ﬁ ”9' L 1983 LH4ther

added and stirred at 20 C or beIOM/for 3 hours. Next,

-di am nadiphenyl ether 12.0 g (0.06 nol) was added to the ntxture and
reacted at roomtenperature for 5 hours followed by raising the inner
tenperature to 85 C and stirring for 3 hours. After reaction, the reaction
m xture was filtered. The filtrate was poured into a solution of

wat er / meft thesdl ctoforbd 1 a (pea itiey e-atoirti ngiith et o farec tpiveat €s s ofpopediod he
precipitate was collected by filtration, 50 rinsed sufficiently with water
and then dri edhmeéenthasiged podbbmide resin (PA-1) of 100 g, 20 g of a

diazonaphthoguinone compound having a structure represented by the
formula (S-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 vy -butyrolactone and then filtrated using
a 0.2 pm filter made of a fluorocarbon 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
then driedat 120 C for 3minutes using a hotplate tocbtain a coating
film of about 5 gm 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 patterns for removing of (.88
to 50 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% aqueous solution of tetramethylammonium
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a desired pol yam de (PA-4) represented by the fornula (1) , 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-wrking photosensitive
resin conposition was obtained simlarly as in Exanple I-1 except the
above, and evaluated simlarly as in Exanple 1-1. <Conparative Exanple
l-1> 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 g%droxyl roup was not added,
and evalhystregigienitoar BY 2RCOMIBImpiLesplye 2ednpares v ELIRpEEd 2K 93 A
posi tive-wor ki ng photosensitjve resin conpqgsitigon was ,obtained simjlarly
as in Eﬁ%ﬁﬁF@mfgPyé%&Eﬁ%ngH%}t%Jﬁﬁﬁb&@ﬁﬁr(%Pf)g8wﬁﬁ%9P%%nt *né 5E§Q¥EQCH
group but_not a Eenolic hydr ox % ro i,n EXx le I:1 was _changed to 10 g
of a cortpotlfid ¢ BpPLSBRTEd Dy @ PRECTEP it T3] CBBE Gvi ™ G Savar R 8"
E::—I-mcl- a:rl I'% Fhe nex%)%%r{l@lee akn-o%mtS%fX'Z%b oS ;cfnz Y & resolutiof Fas' s ‘u fF3 52
The coating film was then heated and cured in a clean oven

at 150 C/30minutes and 350 C/60 minutes under a nitrogen atmosphere.

The thus obtained cured film was dipped in a 3 % hydrogen fluoride

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 0.28 %.

<Example 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 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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(In the fornmula, Qis hydrogen atomor: 0 02 53 (In the fornula, Qis
hydrogen atomor: 0 02 and 90 %of all Qare: SO2 54 M1: HOH2 CH2ZOH CH30
C2 O OCH3 HOH2C CH20H M 2: HOH2C -( )rCH20H M3: HOH>- cH2A* CH20OH HO OH
HOH2 CH2OH The conpoundi ng anounts of Exanples I-1 to 1-6 and Conparative
exanples I-1 to 1-2 are shown in Table 1-1, and the evaluation results
t hereof are shown in Table 1-2. 55 01 -rl

diazonaphthoquinone compound (S-1) in Example I-1 was changed to

25 g of S-2, and evaluated similarly as in Example I-1.

<Example I-4>

A polyamide (PA-2) represented by the formula (1), wherein
¥ was represented by the formula X-1 below; Y was represented by
the formula Y-3 below; a = 100, and b = 0, was synthesized 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 cbtained similarly as in Example I-1 except the

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

<Example I-5>

Amixtureof17.1g {0.055mo0l) of 4,4"'-oxydiphthalic anhydride,
13.0 g (0.110 mol) of Z2-methyl-2-propanol and 10.9 g (0.138 mol)
of 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. 3,000 g of N-methyl-2-pyrrolidone was added for
disscolution. After 14.9 g (0.110 mol) of
1-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 dicarboxylic acid

derivative (activated ester) obtained by reacting 1 mol of
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diphenylether-4,4'-dicarboxylic acid and 2 mol of
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 aroomtemperature for 2hours. Then, theabovemixture
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
X was represented by the formula X-1 below; Y was a mixture of the
formulae Y-3 and Y-4 below; a = 100, and b = 0. 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-6>

After dissolving 22.0 g {0.06 mol) of
hexafluoroc-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-Z2-pyrrolidone was added into 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 12.0g {0.06 mol) was added to themixture
and reacted at room temperature for 5 hours followed by raising
the inner temperature to 85 C and stirring for 3 hours. After
reaction, thereactionmixturewas filtered. Thefiltratewaspoured
into a solution of water/methanol of 5/1 (volume ratio) and a

precipitate was formed. Theprecipitatewascollectedby filtration,
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rinsed sufficiently with water and then dried under vacuum to obtain
a desired polyamide (PA-4) represented by the formula (1), 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
bhotosensitive resin composition was obtained similarly as in
Example I-1 except the above, and evaluated similarly as in Example

I-1.

<Comparative Example I-i>

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 Example 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 phenolic 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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(In the formula, Q is hydrogen atom or:

N2
O
o

and 85 % of all Q are: }
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S-2:
I
0Q
(In the formula, Q is hydrogen atom or:
O
oy
S0, Q
I N,
and 90 % of all Q are: OQ )
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posi tive-worki ng photosensitive resin conposition of
-1, which does not contain a conpound (C) which
but not a phenolic hydroxyl

group, had | ow

M—1:
HOH, CH,OH
HOH,C” CH,0H
M—2
HOH,C @CHon
M—3
HOH, CH,0H
HO Hz@ OH
HOH, CH,OH

Conpar ati ve exanpl e
contains a -CH20H group

The compounding amounts of Examples I-1 to I-6 and Comparative

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

thereof are shown in Table I-2.
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sensitivity and scum was generated. On the other hand, a positive-working
phot osensitive resin conposition of exanples of the present invention had
hi gh sensitivity and scum was not generated. Moreover, the exanples of the
present invention had high transmttance, |ow coloring and high

resol ution. Conparing Exanples 1-1 and 1-2 and Conparative exanples |-1

and 1-2 using the sane alkali soluble resin (A and di azoqui none conpound

(B) , it reveals that Conparative exanple 1-2 used a conmpound containing a
phenolic hydraxy] grdup|had slightly highef sensitivity than Conparative
exanple -1 and pho sdum bd iinferijor in water absorption coefficient
and transmttdncefto Exany nd} 2 jused| a cpnpound (C) which contains a
- CH20H group hut| Aot [a phe ydroxyl group| <Exanple |-7> [Production
of display devicemamy Eyal of |characteristics] An ITO filmdeposited
and fornedon 4 g| ass isub$t difd|dgd |&h stripe formby a usual
phot ol i t hogr aghy| & 08y ugi ng_, hot orlei st,,, op which a positive-working
phot osensi ti ve re§;ﬁQCUTg{ obtigimed|in Exanple 1-1 was coated to
forma resin llayee @3 abGut™ nt{ fi|ckness Then, the above resin |ayer
was subject tqg ekposure| t a gl dss misk ap exposure strength of 25
mMVcm 2 for 10 saébnds by aral | ¢l |exposure bystem (light source:
hi gh-pressure | nefcurly- vag ) Then, [by dj ppi ng and devel opi ng t he
resin layer 58 i h a 2. 38%f{aqueous| sol ytion|of t|et ranmet hyl anmoni um
hydr oxi de for | 2b—seepnts—arporttom—exceptr—an—edge of each I TOon ITO in
stripe form was|gxposed dnd| a|resin llayer [was forned only on the edge of
ITOfilmand g pprgion wherefnjan I TOfil mvas renoved. Subsequently,
C—'—-.
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the thus processed substrate was subject to postexposure at exposure
strength of 25 mWcnR2 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

pht hal ocyani ne as a positive hole injection |layer and bis-N-ethyl carbazol e
as a positive hole transport |ayer were deposited under reduced pressure
of 1X10-4 Pa or less prior to depositing

N, N -di phenyl --N,N -mtoluyl-4,4- diamno-1,1"'-biphenyl as a |ight
emtting layer ang tfis(8 - |quipnolinollate)al um num as an el ectron injection
| ayer thereon in {th s onﬁer. Furt her,| after |depositing and form ng an

al umi num | ayer as$ a g?d el ectrode |t hereon, tlhe al umi num | ayer was
divided in strip fam a diregti o1 psrpendigul ar ta the stripe of said
I TO filmby a usual g?hof‘thﬁgraphy2n8ﬂ1o@ us?ingNa phot'®resist. The
substrate thus obtai draedolundgr eedoged jpressurje @and T glass plate
for sealing was a he q§ g an epoxy based adhfsive tlo obtailn a display
devi ce. The displ ay jev?ce vas subject] to|sequenti al iIcti vation by

3
appl ying voltage fo both el gctrpdes affter|pracesising gt 80 C|for 250
hours, however, the ¢grsptay[devicejemtteg tijght] wthgut _probl em Exanpl e
series |l; Exanples of 8he gecond aspect of tlhe |present} i nventi on 59
<Exanple Il-1> [Synt hesgs of{ a pol yam|de fesijn] [0. 016rol of am xture of
di carboxylic acid|defivativeg obfained | by|reactijng 4.13 q (0. |016 nol) of
di phenyl ether-4, 41 ;dilgarbaxyh] colaedd anded. 32[ gon( 0. Q320n0l ) of
1- hydroxy- 1, 2, 3- bgnzot rgazolle, “pnd| 7| | | 2p 7 ™
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7.33 g (0.020 nol) of hexafl uoro-2, 2-bis(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-net hyl - 2- pyrrolidone of 57. 0 g was added and for dissolution. The thus
obt ai ned m xture was then reacted at 75 OCin an oil bath for 12 hours.
1.31 g (0.08 nmol) of 5-norbornene-2, 3-di carboxylic anhydri de di ssolved in
7 g of N-nethyl-2-pyrrolidone was then added to the above m xture, and

they were reacted for, another, 12 hggrs mhiL%.stirrin . Afterre%ction t he
reaction mixt fr PUREEFTFTEBEITHEOPEPEFAEE ThEE Jotiel FRIBO34 48P ution of

/ h |_,of 3/1 I i . pi .
b el pi AT Bk 061 PEREEF ty TriTH Al PERC TameeaRbhi ferianrd i e er
eci pi {AE Vs S8 i . enty | _
e e it e R e T R R D S A M

of 10 g .an i%igricﬁé( a?n@hogcqﬁ&n%gi Vo £, 240041 nore, haying,@ St rughure 4

represented by th orrmula (B-1) below were dissolved in 20 g of a mxture

sol uti om,,<Qf ik tW 0lbash8RE5 PROPY! 8er & ME QlonRIW i oot Ber LRERBLEY! 6 2-
pyrrolidone = 50/20/30 (weight ratio) and then filtrated using a 60 0.2 pm

filter nadefsant | HOEQEBEMAAANAZHE:drDs AWty 2098 kWA VY KéR@rated.
phot osensitive resin conposition. [Evaluation of characteristics] The

obt ai nedicpesividirye- waeki 8gapbdéosensi tihe resiskntCONpOshtion wasdcoaigd on 8
inches of a silicon wafer using a spincoater and then dried at 120 C for 4
m nut es trsinghia thotoel, atlew tolobtiagnaadcbaghngefolontodénabout 10 pm
t hi ckness. Fi |l mthickness
Comparing Examples I-1 and I-2 and Comparative examples T-1
and I-2 using the same alkali soluble resin (A} and diazogquinone
compound (B), it reveals that Comparative example I-2 used a compound
containing a phenolic hydroxyl group had slightlyhigher sensitivity
than Comparative example I-1 and no scum but was inferior in water
absorption coefficient and transmittance to Examples 1 and 2 used

a compound (C) which contains a ~CH,O0H group but not a phenolichydroxyl.

group.

<Bxample I-7>
[Production of display device and Evaluation of characteristics]
AnITOfilmdepositedand formedonaglass substratewasdivided
instripe formbyausualphotolithographymethodusingaphotoresist,
on which a positive-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

mercury-vapor lamp) . Then, bydippinganddevelopingthe resinlayer

58



of the thus obtained coating fil mwas nmeasured on a surface of 8-inch

wafer at 9 places (see FIG 2). The range of filmthickness (maxi num val ue
- mnimum val ue) was 0.06 gm and preferable. The coating filmwas exposed
t hrough a nmask made by TOPPAN PRI NTING CO., LTD. (Test Chart No. 1:
patterns for remaining and patterns for renoving of 0.88 to 50 pma dt hwere
depicted) using an i-line stepper NSR-4425i nmade by Nicon Corp.,. with
vari ous exposure amounts from 100 mJ/cn2 increased by 10 mJ/cn2 each. The

ti il LI d wit f 0 d ft d
cont 0.1} Lmyvag L 5Et A ARG, L L oLRE 0, SERRTO el S 2 pesss
| uti f tet t hyl _amoni h i,d ti j
equcous SoLuLL ey o, el IELN ATIRTLAR S ariten o 8, ARl ge, o

that re nooi opment was 1

result GhnORSer YNgs PALIE 0 el WRs a0l L LI, e 1 IRPLE P! Qabe Hpened

in the patrfnern had been preferably fo d no presence of scu at the
exposur - nc‘% i) 1 i =X _u @@@g—:@,ﬁ a was
neasureng)ﬁl%%aeH%lg getg%‘yfi n:?e;r%!??:?%fggsﬂm]hlghgég%lgg%ﬁanqgﬁéefera_ ef'
<Exanpl e$eldings bPokbs38a RbA RISV FiYGuRgEkRD P89£@§§8§h£é e &8Sbdure
conposition was obtained simlarly as in Exanple I1-1 except that y

- but yr olsacte@gehps PR BREcH? Yool 4ametByhastethi p@tdyl e 2 e&}ﬁb"s@'riedW@ce_m 5/2/3

used in Exanple Il1-1 was changed to solvent shown in Table Il-1, and
eval uat egesii Ribbar kxpasinhg Exampkewhbid. reExanpiget) -dde h&ynthesisg ofn a

pol yam de resin] 4,4'-oxydi phthalic anhydride of 17.06 g (0.055 nol), 8.15
g (0. 1ltGenplix at 250eithyflor2-lprepandly, aahdti@irdcgre@lalld8gndrieof pyridine
On this substrate, copper phthalocYanine as 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 to depositing N,N'-diphenyl-N,N'-m-toluyl-4,4'-
diamino-1,1'-biphenyl as a light emitting layer and tris(8 —
gquinolinolate)aluminum as an electron injection layer thereon in
this order. Further, after depositingand forming an aluminum layer
as a second electrode thereon, 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 I1:

Examples of the second aspect of the present invention
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were charged in a four-necked separable flask equipped with a thernoneter,
an agitator, a feed inlet and a dry nitrogen gas inlet tube. 150 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-benzotriazole and 30 g of N-nethyl-2-pyrrolidone were
dropped in the reacted solution, 22.7 g (0.110 nol) of

di cycl ohexyl carbodii m de and 50 g of N-nethyl-2-pyrrolidone were dropped
in the above solution, and they were reacted at a roomtenperature

overni ght. Subsequently, 27:1 g (0.055 nol) of a dicarboxylic acid
derivative (activated ester) obtained by reacting 1 nol of

di phenyl theri4, i_'>-dicarboxylic acid and 2 nol of

1-hydro§§¥TTﬁ,§-B n2otriazole, 44.7 g (0.122 mol) of hexaf luoro-2, 2 -b

s (3 -aggggFgéF%gyggogyggfggﬁi%grp gﬂg]and 70 g of N-nethyl-2-pyrrolidone

were ad ove reacted solution, and they were stirred at a room

tenperature fQr,2s0a4rss 2 FAGRLrERE o ADOME MY KELEE | WRR 1i8REHEE Heaihdd i n an
oil bath for 12 hours. Next, 3.94 g (0.024 nol) of

5- nor bogpeps 2. 3t gk canboyyl b co1 @mnndr b@%%ﬁ@@y@%éﬂﬁm&w&a&%@rﬂi@ i done

20 g was added to 62 thé m xture and reacted while stirring for hours. A

desiredacpal YaWAex @sin. 622 ZloMas fObtByALEx§HM baBLYeAsot A1 EXaP) ardd - 1
i ncluding reprecipitation and refining except the above. [Production of a

posi tive-wser kigng (phokosensl | i Vet I eséxa CONPOSH? | DFbi A MG vt srad+Hopd afxy
devel opment properties] The synthesized polyam de resin (A-2) of 10 g and 2
g of a phkaya$prsphhwe wiiraz ogud npee haviengfaustnackode seppradbéet edldpk t he
formula (B-1) below were dissolved in 20 g of a mi xture solution of
- but yr okactiopefprdpy| @nehefyeret st hyEn @didetmeehyeeg pptebdl dudne &y
50/ 20/ 30 (weight ratio) and then filtrated using a
nitrogen gas inlet tube. N-methyl-2-pyrrolidone of 57.0 g was added
and for dissolution. The thus obtained 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 dissolved in 7 g of
N-methyl-2-pyrrolidone was then added to the above mixture, and
theywerereacted foranotherl2hourswhilestirring. 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 filtration, rinsed

sufficiently with water and then dried under vacuum to obtain a

desired polyamide resin (A-1).

[Production of a resin composition]

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

pyrrolidone = 50/20/30 (weight ratio) and then filtrated using a
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0. 2 pmfilter made of a fluorocarbon resin to obtain a positive-working
phot osensitive resin conposition. The obtained positive-working

phot osensitive resin conposition was evaluated similarly as Exanple 11--1.
The range of filmthickness after coating was 0.08 um After exposure and
devel opnment, it was confirnmed that a portion to be opened in the pattern
had been preferably formed with no presence of scum at the exposure anount
of 300 mJ/cnR. Further, filmthickness of unexposed area was neasured and
the range of filmthickness was 0.12 um and_prefer.able. <Conparat,ve
Exanpl 69 - IR {1 41 Tade RE 061 EORREHII T RS ph5POBRSta MaT BoTh tOHBHY ¢ i on
was obtained simlarly as in Exa e I1-1 except that y
-butyroP&@F@ﬁ&PﬁﬂSﬁV?e%@séPy88WﬁggﬁgFogther/N—nethyl-2- pyrrolidone =

50/ 20/ 30 used in Exanple Il1-1 was changed to solvent shown in Table I1-1,
and evaluated simlarly as in Exanple 11-1. 63 The evaluation results are

cnonn TR o Cele ARG ELELTS 00 (11 the formia, 75 weor &L
%of Ql, @, QBe ABobf2iRe82 positive-working photosensitive resin
composition was coated on 8 inches of a silicon wafer using a
spincoater and then dried at 120 ‘C for 4 minutes using a hotplate
to obtain a coating film of about 10 um thickness. 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 film thickness (maximum
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
0of 0.88to 50 umwidthweredepicted) 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 solution
of tetramethylammoniumhydroxide for time adjusted so that reduction
in film thickness after development was 1.5 pgm. 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 uym and preferabkle.

<Examples I1I-2 to II-10>
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and 12.5 % thereof is hydrogen atonm) 65 O ro4 H3 MHNMir-IMf) -H
............ Y{Lor-.Ln.. rI(Nf)MI)MM NI1II Nd).if)d)L[)
inNdinn')-inis)d) 4JLO L |

A positive-working photosensitive resin composition was
obtained similarly as in Example II-1 except that v
-butyrolactone/propylene glycol methyl ether/N-methyl-2-
pyrrolidone = 5/2/3 used in Example II-1 was changed to solvent

shown in Table II-1, and evaluated similarly as in Example II-1.

<Example II-11>
[Synthesis of a polyamide resin]

4,4’ -oxydiphthalic anhydride of 17.06 g (0.055 mol), 8.15 g
(0.110mol) of 2-methyl-2-propanol, and10.9g {(0.138mol) of pyridine
were charged in a four-necked separable flask equipped with a
thermometer, an agitator, a feed iniet 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 1-hydroxy-1,2,3-benzotriazole and 30
g of N-methyl-Z2-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 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-1,2,3-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,
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-norbornen-2,3-dicarboxylic

anhydride dissolved in N-methyl-2-pyrrolidone 20 g was added to
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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 diazoquinone having a structure represented by the
formula (B-1} below were dissolved in 20 g of a mixture solution
of y-butyrolactone/propylene glycolmethyl ether/N-methyl-2-
pyrrolidone = 50/20/30 (weight ratio) and then filtrated using a
0.Zumfiltermadeofafluorocarbonresintoobtainapositive-working
photosensitive resin composition. The obtained positive-working
photosensitive resin composition was evaluated similarly as Example
ITI-1. The range of filmthickness after coating was 0.08 ym. 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 300 mJ/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 vy
—butyrolactone/propylene glycolmethyl ether/N-methyl-2-
pyrrolidone = 50/20/30 used in Example IT-1 was changed to solvent

shown in Table 1I-1, and evaluated similarly as in Example IT-1.
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The evaluation results are shown in Table II-2.

B-1:
CH,

Q,0 C 0Q,
CH,—C—CH,

0Q;

(In the formula, 75

=)

of Q1, Q2, Q3 is:

O
N,

R

and 25 % thereof is hydrogen atom)
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(In the formula, 87.5 % of Q1l, 02, Q3, Q4 is:

O
N,

i

and 12.5 % thereof is hydrogen atom)
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3000. 080. 15None Exanpl e 11-4 2900. 070. 14None Exanple 11-5 2800. 050. 11None
Exanpl e 11-6 3000. 060. 14None Exanple 11-7 2800. 080. 15None Exanple 11-8
2800. 090. 15None Exanpl e 11-9 3200. 060. 22None Exanple I11-10 3300. 070. 19None
Exanpl e 11-11 3000. 080. 12None Conparati ve Exanple 11-13500.320. 65None
Conpar ati ve Exanpl e 11-22800. 550. 98Pr esence Conparati ve Exanpl e

11- 32900. 681. 02Pr esence Conparative Exanpl e 11-43900. 060. 15None Conparati ve
Exanpl e 11-52800. 110. 25Presence 67

Herein, values in parentheses refer to dipole moment of
solvent. DipolelnamentjfsbasedcnlsolventAHandbook {Kodansha
Ltd.) and LANGE’S HANDBOOK OF CHEMISTRY (McGRAW-HILL BOOK
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 II-2
Range of film thickness
Sensitivity (pm) Presence
(mJ/cm?®) After After of Scum
coating | development
Example II-1
290 0.06 0.11 None
Example II-2
290 0.06 0.12 None
Example II-3
300 0.08 0.15 None
Example II-4
290 0.07 0.14 None
Example II-5
280 0.05 0.11 None
Example 1I-6
300 0.06 0.14 None
Example II-7
280 0.08 D.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 0.19 None
Example II-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
Example 11-3 290 0.68 1.02 Presence
Comparative
Example II-4 330 0.06 0.15 None
Comparative
Example II-5 280 0.11 0.25 Presence
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Exanpl es of the second aspect of the present invention were capable of
patterning at high sensitivity without scumand excellent in uniformty in
filmthi ckness after coating and devel opnent. Wien a m xture sol vent (D)
contains y -butyrol actone and propyl ene glycol nonoal kyl ether having a
total anmount thereof as 70 wt % or nore of the total amount of solvent,
and a solvent other than y -butyrol actone and propyl ene glycol nonoal kyl

et her having di pol e noment of 3.5 debye, sensitivity was even hi gher and

excellent in uniformty _in film thickness le Il-12> Productlon of

di spl ay deV|c@X5W81E§a%5aFPSns%?o?ﬁmﬁ%ﬁﬁ%ﬁ i éﬁ% PrﬁﬁeP¥04PFE 68805|fed
df d ded

o R LR A i L G MR T Bl

phot osens B hesin STRATY 90 2904 BETChAEXampLe | cd v carhed o

forma resin ayer of abo i ckness ove e5| | ayer

was subJo%q;elto%m%Qosurewﬂgﬁough fﬁlgi@éé wiskogle exposursElanOLh, of 25
par al source

mVW cn2 for 10 seconds by a exposure system (

hi gh- pr essing JTBIE WL ¥AaRo &R g ping the
resin Iayery%h a 38A§aguéghgyg%?%t§sn c%ta%£§%%§%%I%}%%%ﬁg%&§h§h§drOX|de

for 20 &Q&%&dsmo@n@%hé@@o@xggmo W% 8d0RoPE SAGHHE TN LiQuhr skripe form
was exposed and a resin layer was formed only on the edge of ITO film and

a porti avwkensi and ansd Merfti boheas haenpvesit ySdhsequertdnd pkbpyl BHS

processed substrate was subject to postexposure at exposure strength of 68

25 nmW crifd yfcarl 4fbrsecidnds dyhéhehpaial| di ped posuiersysifens usedebye,
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 photolithography method using
a photoresist, onwhich a positive-working photosensitive resin
composition obtained in Example T-1 was coated to form a resin
layer of about 2 um thickness. Then, the above resin layer
wassubjecttoexposurethroughaglassmuskatexposurestrength
of 25 mW/cm? for 10 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% aqueous solution of
tetramethylammonium hydroxzide 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 filmand 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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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

pht hal ocyani ne as a positive hole injection |layer and bis-Nethyl carbazol e
as a positive hole transport |ayer were deposited under reduced pressure
of 1 X 10-4 Pa or less prior to depositing

N, N - di phenyl -N, N --mtoluyl--4,4"- diamno-1,1"-bi phenyl as a |ight
emtting layer and tris(8 - quinolinolate)alum numas an el ectron
injectiaqn layer ,thereon in this order. Further, after depositing.and

f or mi ng BV Gi it AaFEFCRE A DY obBd B BEAT AU Ao Y SR8 4Parh num
layer was divided in stripe, formof.a.directi 8?9 perpendicul ar tp_the
stripe BIPSEFHOPTO T rirﬁht?gwgo SUaT° BhdrsiSrhdgrapty nethiodf d&i hica
photoresj.st.. .T S t tai ] ri .educed pressure
and a glaai%ts apﬁ ra}[%eosﬁrfcglgafi%éﬁmkga%h@&gf\%ii%gfﬁgﬁ qu]g;grg%géd adhesive to

obtain a di Splay owl CeroTDg.di Sphayer dSUER HAS SYRI a6t ot Boseauent i al
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activation by applying voltage ectrodes after cessing at 80 C
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Al t hough only Sonme exenpl ary enbodi nents of this invention have been
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appreciate that nmany nodifications are possible in exenpl ary
enbodi mext s wig-hout paterially dapayd i ng gxisr t hechovel depashtngg and
advantages of this invention. Accordingly, all such nodifications are
i nt endedi iy ki gheglwided N 'wint-hiol yiie 45d0pe of this invention. 69
diamino-1,1'-biphenyl as a light emitting layer and tris(8
—qguinolinoclate)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 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
tobothelectrodesafterprocessingat 80°C for250hours, however,
the display device emitted light without problem.
Althoughonly some exemplary embodiments of thisinvention
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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WHAT IS CLAIMED IS 1. A positive-working photosensitive resin conposition
conprising an alkali soluble resin (A), a diazoquinone conpound (B) and a
conmpound (C) which contains a --CH2COH group but not a phenolic hydroxyl
group. 2. A positive-working photosensitive resin conposition according to
claim1l, wherein the alkali soluble resin (A) is a polyamde resin having
a structure represented by the followng formula (1): (RmMm(RO 1 -X-M-
If -1 it -- z--- a00(l 2n Y1l ) b 0O (1) wherein, Xis an organic
group of 2 to 4 valences; Y is an organic group of 2 to 6 valences; RlL is a
hydr oxyl group or -0-R3 each of which may be the same or different from
each other wherein mis an integer of 0 to 2; R2 is a hydroxyl group, a
carboxyl group, -OR3 or -COO R3 each of which may be the sane or
different from each other teger of 0 to 4; R3 is an
organic group having 1 to Wgﬁia#goﬁl‘%ﬁg@ fcz’{]f R1 is not a hydroxyl group,
at |least one of R2 is a carboxyl group. If is not a carboxyl group, at

| east one of RL is a hydroxyl group); Zis

1. A positive-working photosensitive resin composition
comprising an alkali soluble resin (A), a diazoquinone compound
(B} and a compound (C) which contains a —CH;OH group but not

a phenclic hydroxyl group.

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

formula (1):

(Ti)m (Tz)ﬂ (Tz)n
| —(—NH—“X—NH—%—Y CHNH z—NH-——-(":—Y—c—)—
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-R3 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 -CO0-R; each of which may be the same or different
from each other whereinn is an integer of 0 to 4; R; is an organic
group having 1 to 15 carbon atoms (If R; 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 R; is a hydroxyl group); Z is
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70 ZRER6 | I R4 _Si -O0--Si -R5 R7 R7 wherein each of R4 and R5 is a

di val ent organic group and each of R6 and R7 is a nonoval ent organic group
each of which nay be the sanme or different fromeach other; each of a and
b represents a nolar fraction; a + b = 100% by nole, a = 60 to 100% by
mole and b = 0 to 40% by nole. 3. A positive-working photosensitive resin
conposition according to claiml or 2, wherein the conmpound (C) has an
aromatic ring to which the --CH2OH group is directly bonded. 4. A

posi tive-working photosensitive resin conposition according to any of
claims 1 to 3, wherein the conmpound (C) contains two or nore - CH2CH

gr oups. 5.29;positive-m0rkmgg phot ggensitive resin conposition according
to any of clainms 1 to 4, mqerein a ﬂ?ansnittance at wave | ength of about
500 nmof a filmcured at gbout 32§_C for about 60 m nutes under oxygen
concentration of "aboty 10 pﬁTg}“ b§§4$ﬂd_ﬁaVTng a thickness of about 5 m
is about 40 %or nore. 71 §. A posiftive-working photosensitive resin
conposition conprising anE@IkaIi ﬁQIubIe resin (A), a diazoqui none
conpound (B) and a m xture‘sol ventbdf two or nore kinds (D) , wherein the
m xture solvent (D) contains y -butyrol actone and propylene glycol
nonoal kyl ether and the total anount of y -butyrol actone

wherein each of Ry and Rs is a divalent organic group and each
of Re 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.

3. A positive-working photosensitive resin composition
according toclaiml or 2, wherein the compound (C) has an aromatic

ring to which the -CH,OH group is directly bonded.

4. A positive-working -photosensitive resin composition
accordingtoanyofclaimslto 3, wherein the compound (C) contains

two or more —-CHp;OH groups.

5. A positive-working photosensitive resin composition
according to any of claims 1 to 4, wherein a transmittance at
wave length of about 500 nm of a film cured at about 320 °C for
about 60 minutes under oxygen concentration of about 10 ppm or

less and having a thickness of about 5 um is about 40 % or more.
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and propyl ene glycol nonoal kyl ether is about 70 wt% or nore of the total
anount of solvent. 7. A positive-working photosensitive resin conposition
according to claim6, wherein the m xture solvent (D) further contains a
sol vent havi ng di pol e nonent of about 3.5 debye or nore other than y

- butyrol actone and propyl ene glycol nonoal kyl ether. 8. A positive-working
phot osensitive resin conposition according to claim®6 or 7, wherein the
propyl ene glycol nonoal kyl ether is at |east one nenber selected fromthe

group cansisting of propylene glycal nonqnethyl ether, propyl ene glycol
nonoet hfl- et ﬁer?oi’frtdﬁﬁﬂ_é’ﬁé?‘épﬁc hw&ﬁﬁweetﬁl%nﬂoﬁp‘agﬁb‘?ﬁ gl ycol

but yl t her. 9. jti - Ki t itiv, i iti
mccor di K5mE6 GR AP AR bEE B SREPPT AT Lol vent L R HG A pEP B tent of
about 3_.% debye or reis.at.le st,,.one ng)sr[eb%rin el ﬁg)t egah fromthe group
consi stid 3PN ARERYT By S TaoRE, T HECIYAS *eUPFoX? te "REGSSH 1o ane. 72
10. A DOSLLive- . h |1ive resin. o Cna t
of ol a na 6 re SOLSREPLROP: RERERAT 7 SrTaReTARELTL o pRSETLATT O

cont ai NigNg @R -ADER stLEEtAHESheel sctrdrofihem Ay th¥PEBZQé@&1?é e

structure, a polybenzoxazole precursor structure, a polyimde structure, a

pol yi m dedPpeedl$8he §iyast WRcANlyd BRhYAM L [hRl 79t et b enodd. A
positive-worki ng photosensitive resin conposition according to any of

cl ai s &t @ htOrovher ghouttheldaaliensQl uble resin (A) has a structure
represented by the following formula
7. A positive-working photosensitive resin composition
according to claim 6, wherein the mixture sclvent (D) further
contains a solvent having dipole moment of about 3.5 debye or
more other than vy -butyrolactone and propylene glycol monoalkyl

ether.

8. A positive-working photosensitive resin composition
according to claim 6 or 7, wherein the propylene glycol monoalkyl
ether is at least one member selected from the group consisting
of propylene glycol monomethyl ether, propylene glycol monoethyl
ether, propylene glycol monopropyl ether and propylene glycol

monobutyl ether.

9. A positive-working photosensitive resin composition
according to claim 7 or 8, 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 sulfolane.
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(1) =(R)M(R)n I I NH- X- NH._i -. YI NH- Z- NH a 00 (RO Y_
|~ 00 (1) wherein, X is an organic group of 2 to 4 valences; Y is an
organic group of 2 to 6 valences; Rl is a hydroxyl group or -O R3 each of
whi ch may be the sane or different from each other wherein mis an i nt eger
of 0to 2; R2is a hydroxyl group, a carboxyl group, -OR3 or -COO R3 each
of which may be the sane or different fromeach other wherein n is an
integer of 0 to 4, R3is an organic group having 1 to 15 carbon atons (If
R is not a hydroxyl group, at |east one of R2 is a carboxyl group. If R2
IS not dibarbd&yPOSg?%ﬁ@erﬁkmEhSPh@ﬁﬁﬁ%ﬁs#trW% aeﬁy@réﬁypogﬁéaay Zis 73
Z:. 6 R R4S --0-Si -R5 R7 R, _wherein each of R4 and R5 |s a dival ent
or gani ¢ I IBTIEBaRPY Tt REIBRICRP i% ¥DREROVaFRA2dniFelgPbEp each of

whi ch may be t e, sane or dlfLerent from each OtPEuC each of a and b

repr esent® 1T (o1 ATt GRMEALHLRI LNFOBEMIRF il BYCRIEF B FSLEC180% by ol e

from a polybenzoxazole structure, a polybenzoxazole precursor
structure, a polyimide structure, a polyimide precursor

structure and a polyamic ester structure.

11. A positive-working photosensitive resin composition
according to any of claims 6 to 10, wherein the alkali soluble
resin (A) has a structure represented by the following formula

(1) :
(R)m (Rz)n (Ryn

| |
—(CNH—X— NH—(":— —C—)—GNH z—NH—c":—Y—c—)-
o) 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-R3 each of which may be the same or different
from each other whereinn 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 Rp; is a carboxyl group. If R; is not a carboxyl

group, at least one of Ry is a hydroxyl group); Z is
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and b = 0 to 40% by nole. 12. A nethod for producing a pattern-fornmed resin
film conprising steps of: formng a conposition |ayer by coating the
positive-working photosensitive resin conposition according to any of
claims 1 to 11 on a substrate; formng a pattern by allowing the
conposition layer to be irradiated wwth an active energy ray and be in
contact with a devel oping solution; and heating the conposition. 13. A
sem conduct or devi ce produced by using the positive-working photosensitive
resin conposition according to any of clainms 1 to 11. 14. A display device
produced by using the positive-working photosensitive resin conposition
according to any of clains 1 74 to 11. 15. A nethod for producing a

sem conduct or device wherein the sem conductor device is obtained by

appl ying the ypositive-working photosgnsitive resin conposition according
to any of clains 1 to 11 on E senicowﬁuctor element so that a film

t hi ckness of the positive-working photosensitive resin conposition becones
about 0.1 to 50 pn1aftéi;heaSing*@ofﬁhmengby—prebaking, exposi ng,

devel opi ng and heating. 16. A|nethod qor produci ng a display device wherein
the display device is obtain by apphéing t he positive-working

phot osensitive resin conpositfen according to any of clains 1 to 11 on a
substrate for display device so that a filmthickness of the
positive-working photosensitive resin conposition becomes about 0.1 to 50
pm after heating followed by prebaking, exposing,

wherein each of R; and Ry is a divalent organic grcoup and each
of Rg and Ry 1s 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.

12. 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 11 on a substrate; forming a patternby allowing
the composition layer to be irradiated with an active energy
ray and be in contact with a developing solution; and heating

the composition.

13. A semiconductor device produced by using the

positive-working photosensitive resin composition according to

any of claims 1 to 11.

14, A display device produced by using the positive-working

photosensitive resin composition according to any of claims 1
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devel opi ng and heating. 75

to 11.

15. A method for producing a semiconductor device wherein the
semiconductor device is ocbtained by applying  the
positive-working photosensitive resin composition according to
any of claims 1 to 11 on a semiconductor element so that a film
thickness of the positive-working photosensitive resin
composition becomes about 0.1 to 50 pm after heating followed

by prebaking, exposing, developing and heating.

16. Amethod for producing a display device wherein the display
device 1s obtained by applying the positive-working
photosensitive resin composition according to any of claims 1
to 11 on a substrate for display device so that a £ilm thickness
of thepositive-workingphotosensitiveresincompositionbecomes
about 0.1 to 50 ym after heating followed by prebaking, exposing,

developing and heating.
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