10

15

20

25

-1- SPECI FI CATION POLYAM DE 5 Technical Field [0001]
The present invention relates to a polyam de which is
a precursor of a heat resistant resin, a resin
conposi tion having photosensitivity conprising the
pol yani de, a process for forking a cured reli ef
pattern formed fromthe resin conposition and a 10
sem conduct or device conprising the cured reli ef .
pattern and a process f&ppraprigcionNi ng the sane. Mre
specifically, the present invention relates to a
pol yam de as a precursor for a polyam de-imde resin
whi ch has hi gh heat resistance and can be preferably
uBed. YIAOVIIIpKir poses such as insulating material s of
electronic parts and surface protection fil ns,
interlayer insulating films and a-ray shielding 15
films in _sem conductor devices. Background Art [0002]
chesheial Bl |y, coating films conposed of a polyinide
rﬁi}n havi ng 20 conbi ned excel | ent heat resistance,
el@OLti cal properties and mechani cal properties have
ed for sulatln

o ect T‘al}?evsxﬁ&afwe%wal el 42 PO BReCHPIgh Ry prpgursor of a bea

' p:gl%gag%}/egm I ?g’sy «%t I n@lt}z:oléxlsh%)[n%&glg?)se 1V|51_-tgilrc%| d:ﬂﬁ%ﬁ éf'nesli)l:rf)'j}z]amjde,
Pg Vdc@sgg g Z@.Ih'% £98Ld RS ef bditTh fo@m@@ ﬁoﬁﬂﬂé PE%ﬁ‘pédrﬁﬂo\éﬁlon and a

pofyim precursor: conposit

PHhiBSRINSIok Hyﬁc@&ﬂrﬂl{)rmu?getb(a €8l ere?%Hﬁéﬁ rand G QPRES ot On
may be used. By applying a material provided in the

| alahefacthffigntename: 2Mdt BsdfathBy, (BX PRS0 thvehgor Rl £44 18l

to an active light through a desired patterning mask,
polyamide as a precursor for a polyamide-imide resin which has high heat resistance
and can be preferably used for purposes such as insulating materials of electronic

parts and surface protection films, interlayer insulating films and a.-ray shielding

films in semiconductor devices.

Background Art
[0002]

Conventionally, coating films composed of a polyimide resin having
combined excellent heat resistance, electrical properties and mechaﬁical properties
have been widely used for insulating materials of electronic parts and surface
protection films, interlayer insulating films and o-ray shielding films in
semiconductor devices.

[0003]

For forming such polyimide resin coating films, a non-photosensitive

polyimide resin precursor composition or a photosensitive polyimide resin precursor

composition may be used. By applying a material provided in the latter form on a
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developing it and then heating it, a cured relief
pattern layer fornmed froma polyimde resin having
heat resistance can be nore easily forned. [00041 5
Accordingly, when a polyimde resin is used as a
coating filmfor which no cwed relief pattern needs
to be forned, the polyimde resin precursor
conposition may be non-photosensitive or

phot osensi ti v However, when | yini de resin.is.
R P i AP on i B Geabh o Bl pRuerfing mask.

QNI i.Si cuned.reli ef ttern. . |ayer £or rom
ERCERRY N8 5 aBin S Er BTl P DT e e
%Bﬁ&ﬁi‘ ld%%si& ﬂaﬁﬁgﬁaﬁ 'rés;is‘i’zﬂﬁc 2Y Ge AdrAANAPERBRIOVEr

on- phot osensitTve polylimde resin precursor

¢omgagsi tions in that production steps can be
significantly reduced. [00051 When photosensitive

pol yi mice@din@B, hh 8 pUlyeRideGesR @Siskl @08 chaing feefdr fvhichtno
used, exposure to g-line (wavelength: 436 nm froma
hitedaelivf gattEnessdsrte badomwady thepolydimidenasin peenrsgeaengdsition
performed, but now exposure to i-line (wavel ength: 365
miay) be rvavphotpsanditigharphoesaisithieon Hosveyen @hain a polyimide resin is
Phot osensitive polyimde resin precursor conpositions
wisedhion mppuiaciviting atsemironileeterndeyicgreomprismg arcagpdgslief pattern
conmpasition used for_ _i-line exposure. A conposition
doiepFqraied drom BisIppiimife TewR; Rhofserii eopelyBtids 1seig negoursor
condensi ng di phenyl ether-3,3",4,4"-fetrgcar.hoxylic
semgosienshayp ahad SERPRoRf oM HES PYKE ‘“r"e")é1I1 precursor
proposed (.s for exanple, :JP-A-6-34221 1).. [0006]
RBRD RS R sl fof Tohean e stinlichiiflebtedied T cos. on

'@géQ%ed Wi ring boards have been shifting from
onv

nti onal nounting nmethods using netal pins and

tin - Wwiradnekkakihe pPHifedd @6 phediRbR @@lﬁf&m@ ih&bd8ken first
bringing a polyimde resin 25 coating filminto direct

@Gead, agpositd 18 gsm_{dj(WavBlléﬂ'Pﬁ; 43946M) BSmGERré-Bifihiprédsd® mercury
packagi ng), which enable higher density nounting. In
Girhp haslesed g engrall y perfadmed gait nowaaposuge todi-lirfei (wagelb@gtk: 365 nm)
cone into contact with flux in the solder bunp reflow
avicg sdighee ersohitinyg is general.  Photosensitive polyimide resin precursor
compositions with high i-line transmittance are preferred as a composition used for
i-line exposure. A composition comprising a polyimide resin precursor obtained by
condensing diphenyl ether-3,3’,4,4’-tetracarboxylic acid and a diamine compound
and the like are proposed (see, for example, JP-A-6-342211).
[0006]

Recently, methods of mounting semiconductor devices on printed wiring
boards have been shifting from conventional mounting methods using metal pins and
tin - lead eutectic soldering to methods comprising bringing a polyimide resin

coating film into direct contact with solder bumps, such as CSP (chip size packaging),

which enable higher density mounting. In other words, polyimide resin coating



10

15

20

25

even hi gher heat resistance. [0007] Also, in the steps
of manufacturing sem conductor devices, there are many
5 attenpts to increase the dianmeter of a silicon wafer
which is a substrate to 300 nm for high efficiency
and | owering of the cost. In3he process of applying a
phot osensi ti ve polyimde resin precursor conposition
to a silicon wafer and formng it into a polyimde

ViR Barend B vosliedin BB e i Bl Rl Bt Ruiine

resi oat i filnms have begun to be used for 10
STt %@ﬁerabefiglggs%nf% a larger dianeter, further
I tion of residual stress is now required. [0008]

wever, generally many polyimde resin coating filns

obt ai ned, 1 @@stepf Of SARIThE e B BRI QBviEQY tHerd drB rany
exposure have a | ower glass transition 15 tenperature

AREmPisah BcréRs BRI &b GSSsikidbany et Whith@dea sldsirie to 300 mm
coating filnms obtained froma conposition for g-line

dopigigh efficichas and Uavdriog f thetdoeds 1h die proquso vt appigihea

heat resistance, typically the glass transition
tphoeeaitivegroldmide psih pravucer caspositiandata stifpohiwaferand forming
proposed. For exanple, a conposition obtained by
atdiotngpelyirmide sasimenating fikm by hgatiytee thessdliepntwafer ip slagiedidye to
resin precursor conpositigon is 20 prgposed (see

residiah 8PS n all iy BiDPE BRIy bR dREesingy2tna i gbays)begym o ks ised for

t hods . for._reduci resi dual stress af | yi m de
FELSPR et PG 4 e A e 108 e SR o el iR oy
coqg%%ition conprising a polyimde resin precursor
JBldihed by condensing a tetracarboxylic acid

g@qﬁgund containing a repeating unit conposed of
IrToXane with a diam ne conpound is proposed (see

JP- A- 200vdn 438311y Aznd 9&2%& Resfiy vatd g ﬁﬁnﬁgﬁﬁh@é §8mA

pol yam de resin obtained by reacting an aci
GOFRARARINARY IpBsiBlos RRGilink @xpdsuttChiate @ 16WeMe1aS transition

5- hydr oxyi sophthalic acid -4-

temperature and higher residual stress than polyimide resin coating films obtained
from a composition for g-line exposure. Thus, various methods for improving the
heat resistance, typically the glass transition temperature, of a polyimide resin
coating film are proposed. For example, a composition obtained by adding a
melamine resin to a photosensitive pelyimide resin precursor composition is
proposed (see International Publication No. W02004/008252). Various methods
for reducing residual stress of polyimide resin coating films are also proposed. For
example, a composition comprising a polyimide resin precursor obtained by
condensing a tetracarboxylic acid compound containing a repeating unit composed of
siloxane with a diamine compound is proposed (see JP-A-2001-154365).

{0009]

JP-A-5-27245 discloses a polyamide resin obtained by reacting an acid

component having a specific structure such as 5-hydroxyisophthalic acid
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dodecanoate chl oride and an acid conmponent having a
specific structure such as terephthalic acid in a
specific nolar ratio with a di am ne conponent such as
di am nodi phenyl ether, and a conposition containing
the resin. However, the resing-is a polyam de used for
[iquid crystal alignnment |ayers, but not a pol yam de
for a b precursor of heat resistant resins. [0010] As

3@%@%%@&%@?1? (e sui g B OBFOMpl Bivaat §Boctis soicmge i s
O30S R FDE R B o FaBRE Rkt
Coa

er curing I Mprovi ng

t |
r eSI 2 Cgtﬁlt Bflacﬁ‘?e'r 4 dof @f@h%ﬁ%&{lrh J:Qesﬂp WI(SHJ%I the resin

|ngf|’|maft curing mai nt ai ni ng the

| QW JoBsenfldalseatibeBdui®t srahﬂ it BivErs! Bl ot £ dolyh@RikYbr a
Pateﬂr?t Document 1®3P1X 211 Pgtent Docur%er)rrt 2:

| iceuriatof o at refsthntiredhd. on No. W02004/ 008252 15 Pat ent
Docunment 3: JP-A-2001-154365 Patent Docunent 4:

JPOABD- 27245 Disclosure of the Invention Problens to
be Solved by the Invention 20 [0012] An object of the
pr esends dasomlrd abave.sn thy tpehoidaliGeld of phytestmgiivatpobimide, a
formed into a resin having .high heat resistance by
hegthiod f IWf@t’Wérth?)gJ‘F‘@dfanéﬁloﬂ iempsretgeaRf 2 podviends thiniceating

d de which.is formed into not onl

B Asving < e et et e 8 ”etrw'as%m%r&%serﬁt% 8
t. fil I . |. st ft

CP R Goin solnE B Ao P ProByb B Beoh it aiess of

[ resin conposition haV|ng negative
gﬁgﬁ f%?%?ﬂggﬁpr|5|ng the pol yam de. Yet another

ORjpg¢f of the present invention is to provide a
process for formng a cured relief -5-

Patent Document 1: JP-A-6-342211

Patent Document 2: International Publication No. W(02004/008252
Patent Document 3: JP-A-2001-154365

Patent Document 4: JP-A-5-27245

Disclosure of the Invention
Problems to be Solved by the Invention
[0012]

An object of the present invention is to provide a polyamide which is formed
into a resin having high heat resistance by heating.  Another object of the present
invention is to provide a polyamide which is formed into not only a resin having high
heat resistance by heating but also a coating film having low residual stress after
curing. Still another object of the present invention is to provide a resin
composition having negative sensitivity comprising the polyamide. Yet another

object of the present invention is to provide a process for forming a cured relief



pattern using the conposition, a process for

manuf acturing a sem conductor device conprising the
process and a sem conduct or device conprising a
coating film conposed of a resin obtained by curing
the resin conposition. 5 Means-for Solving the

Probl ens [0013] The present inventors have cone to an
idea to inprove the heat resistance of a resin after

ing r ion by.heating b d i fa.
b B T SRR R By e

L5 | ' Q.. .
RS R PSSR SRR A e it
a0 dhsel 81 %Emco%gﬁggéggg m@ﬁlg tfe FeSRWompRkitbft ensi ve

studi es of e I nventors, 1t “has been found

that a polyam de obtai ned by copol ycondensation of a

pht hal i ¢ acid conpound containing a specific

fMRaiid fon8blvipicahPPwiblding t et racar boxylic acid conpound

i nproves heat resistance, and use of a diam ne unit

cl®9i3j ni ng a sil oxane bond for part of the 15 di am ne

units which the pol yam de has reduces the residual

st r essThefpresenioarénters baveworad toean idea torigypramedhd heat resistance of a

present invention has been conpleted. [0014]

Actgradienginpg raactiop $y bgatinechy espobisengnnaaiontoliappmpeiierh

is a.polyam de conprising. a structure represented b

tFRREHRER bt GroRsHiAg eOPP ing PPYYiListE reqirpreRisar aftaipedPyy
OHH 1 C~CGNY1-.N C-

H 11 .11 1 1 11 11 1
10 @9&%9%@@11 géa Y:%icaﬂ?ﬂxly{iﬁ acid copyppuid andpdigmine compound.  As

15

20

a result of intensive studies of the present inventors, it has been found that a
polyamide obtained by copolycondensation of a phthalic acid compound containing a
specific functional group with a tetracarboxylic acid compound improves heat
resistance, and use of a diamine unit containing a siloxane bond for part of the
diamine units which the polyamide has reduces the residual stress of a coating film
after curing, and the present invention has been completed.
[0014]

Accordingly, a first aspect of the present invention is a polyamide comprising

a structure represented by the chemical formula (1):

[0015]
[Formula 1]
0 O H H O O H H
[N W I N WA
— AN 4T T INTT A
\XI/ \Xz/ (1)
. m | n
mo—ﬁ ﬁmo& ya
O O

[0016]



10

15

20

O 0 [0016] -6- wherein mand n are an integer
satisfying nr_1, n>1, 2<(mtn) B0 and 0.3<m (mtn)<0.9,
repeating units may be arranged bl ockwi se or randomy,
R and R2 each independently represent at |east one
nonoval ent organi c group contgi ning a

phot opol yneri zabl e unsaturated bond, a -000Rl group
and a - COOR2 group are 5 each at an ortho position

Gsranint e st Fed PSSR che AR 1 o
B AR ﬁeaﬁea@z@{m%?% 8¢ el boP e bt Gog HpRER: and
ggﬁva' £l fn%@m reffeRHR ot 22d e {so%r gas&t o&ac gl%agao&aaﬁmg 8

SOVRITE organi € group sel ec rom

[pgg{i%?ﬂ@t{ ‘Zalmf uhﬁ rﬁt@h lbIQ\Ff%QH 0 d MN@O‘@@OU{:Q&IB

ormul a (2)

what & 4n RRo'pRBitieR %lﬁt%ea:b al- @WH%@UM&]Q(Y&% ﬁ'ﬁ?et@ g aBh@sents
group having 1 to 9 carbon atons and R4 represents at -

laeRstt RRectEviRhetbmanig ariug, ) fipiesbity bilgast ohoufatat fromatic
15 atons. [0018] In the polyam de of the present

ighoig) Yl @Rd Ypaath mflepéhdemly r¥@reckes at lehe dnaldovient ¢rganic group
preferably a dival ent siloxane group represented by

tané 7 ehteswitngt ledse miecmbnofabantot ganicProu@lfoo@fgjm the groups
[Formula 3] RS-Si 0- S OSi -Rgi

represented by the following chemical formula (2):

[OO 17]

[Formula 2]

(2)

wherein Rj represents at least one monovalent organic group having 1 to 9 carbon
atoms and Ry represents at least one divalent organic group having 1 to 9 carbon -
atoms.
[0018]

In the polyamide of the present invention, part of Y; and Y, described above
is preferably a divalent siloxane group represented by the following chemical
formula (3):

[0019]

[Formula 3]

PLOF)F
OO ©
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1(3) R/ RT PR7 -7- wherein p represents an integer
of O to 50, R5 and R8 represent a dival ent
hydrocar bon group which may be the same or different
and R6 and R7 represent a nonoval ent hydrocarbon
group which may be the sane -or- different. [0020] 5 A
second aspect of the present invention is a resin
conmposition having negative photosensitivity,

SR B sty ale et IR Ropld SrBPra At © °
:hﬂ«lhtoc 3h grc{u%%ﬂllzh éa&%‘ ?ﬂ: &td]ﬁéreﬁt%d%%ﬁlﬁ rff‘preSth a

vention-Is "a proce ormng a cured rel

RéddoShiRnt l%‘&%aﬂ%n@oﬁﬁ@h&h l:%fthe aRRd ¥ Ngreteie resin

conposition to a substrate exposing the resulting
qo@do)ng filmto an active light through a patterning
mask or directly irradiating the coating filmw th an

act i niacseeénd aspe@Ohe frgsednthvESHIBME B gesiincorbifeitiodasing
portion or a non-irradiated portion of the coating

fokeparivegihnpsensiténigyl, opaprisingh@D peeatbyrgass loé thegmlyamidgand 0.5 to
negative relief pattern at 200 to 400C. 15 In the
POreds by funss 6o phatgpelywenizagion ddifigtbr.patt ern of the
present invention, the active light is preferably
il0931de. [0022] A fourth aspect of the present
invention is a process fqor mgnhufacturin ) )
Sem c AL FSRoCHe PE SIS ERBITEPRY 4 IPFQC??P g%fzfggmpgra cured relief
fo acured relie tter
28l b e aian B Rt B e B Run Y i
S5, BRI, S9FLL DB L ILSERAR s or
Aireb i AYBRE ¥ c2fnk B¥Eith an actinic ray, dissolving and removing an
unexposed portion or a non-irradiated portion of the coating film using a developer,
and heating the resulting negative relief pattern at 200 to 400°C.
In the process for forming a cured relief pattern of the present invention, the
active light is preferably i-line.
{0022]
A fourth aspect of the present invention is a process for manufacturing a
semiconductor device, comprising the process for forming a cured relief pattern.
[0023]

A fifth aspect of the present invention is a semiconductor device comprising a

coating film composed of a resin obtained by curing the resin composition.

Advantages of the Invention

[0024]
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-8- The pol yarni de of the present invention can be
used as a precursor of a polyam de-imde resin
excellent in heat resistance, or a precursor of a

pol yam de-im de resin excellent in heat resistance and
havi ng reduced residual stresxs. [0025] 5 The resin
conposition of the present invention has an advant age
that a cured relief pattern can be easily forned
since_the resin conposition has nqutiv

phot o$Ba P ARIdey! thePretsat PYPYURR B8 Dedrerbas Rrierprsgrol o
heat-curing is. excilél ent, in heat resistance,_.or
DR BBk AR FoRisL X CPURT 8 DL B AT 08 AR oF Bsi dual
t 0Q26] .. 10 .The. f i.
LI BRcc HODE Plin 0pR PRGSRRR L s PTB BN Bl s

tage that a cured relief pattern forned froma
ol yam de-im de resin coating filmexcellent in heat

resi STRReRi0onftsRioh 0 ihd fledtBfinvERRInSa8 Ak 8d Aidch B @it AGured
reduced residual stress can be easily forned on a

SeIRF pa@éif call 09241ly fddnelhendRnBERSH dofpobibh hacidpaing a
sem conduct or device of the present invention has an

pHumstRgdityaal e mdyintidaduddeaesidafttdeatomrg is exgllant in heat
cured relief pattern excellent in heat resistance or
exsiehicentr dxaellmain reaseststancearmhlths reduicad) rasslalt ss.
residual stress as an interlayer insulating filmor a
d093dce protection filmcan be easily manufactured.

20 [0028] The sem conductor deyice of the present .

i nvendpepracessfostommunggredreligbpaticen ol §rprosentagyegtion has an

R St g a5 Shain
S 3SR SRS B e
trgsqddaﬁgﬁ&ts 8fbe casily formed on a substrate.

[0027]

The process for manufacturing a semiconductor device of the present
invention has an advantage that a semiconductor device comprising a cured relief
pattern éxce-llent in heat resistance or ef(cellent in heat resistance and having reduced
residual stress as an interlayer insulating film or a surface protection film can be
easily manufactured.

[0028]

The semiconductor device of the present invention is a semiconductor device
comprising a cured relief pattern excellent in heat resistance or excellent in heat
resistance and having reduced residual stress as an interlayer insulating film or a

surface protectioh film.

Best Mode for Carrying out the Invention
[0029]
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[0029] -9- The present invention is described in
detail bel ow. <Polyam de and resin conposition> The
conmponents constituting the polyam de of the present
invention and the resin conposition of the present
invention are described in dejail below 5 [0030] (A
Pol yam de The pol yam de of the present invention
conprises a structure represented by the follow ng

o 51 e TEGRPIST TBh i R b GREARE B0t osens! ¢ vi ty
il af PR BRI E R L ha or gan ¢ brouns R and

sﬁ dh Dihe ' %8@%5 ttsggog'ips)%{ gq%haeﬁloﬁmﬁgé 8%%%%?6339{&9%&% QHPthe
) g%@'om%hﬁﬂg%gfj?lﬁg ttlﬁ‘%n?)f? A dREM N dadail 2ORwL O

ere yan1 e is converted to a

ggb nlde i mde reS|n [0031] 15 [Formula 4] 0 OHH

@) (1111011 C~CGNYI-NC- ~CNY2-N (1)
X 252 ;F&l@lﬁael COR2 mz nl1OO [0032] wherein m and
n are an integer satisfying mrl, n_ I, 2<(mtn)<_150 and
0. 3<ni{Heipo)yehife of thp @adsemgnemmitivs cmnpnm aastmaﬂugeetdpresented by
bl ockwi se or randomy, R and 20 R2 each
i thel éplbneiepchgmicelfosseintlat The potyanride ¢aprig\iamesst into a resin
organi ¢ _group containing a

composition having negative photosensitivity by adding a photopolymerization
initiator, since the unsaturated bond which the organic groups R; and R, have is
photopolymerizable. ~Also, the -COOR; group and the -COOR,; group form an
imide bond with the -CONH- group adjacent thereto by heating at 200 to 400°C,

whereby the polyamide is converted to a polyamide-imide resin.

[0031]
[Formula 4]
c N Y, — cmN—n
Xz
&&_ c—o&
o
[0032]

wherein m and n are an integer satisfying m>1, n>1, 2<(m+n)<150 and
0.3<m/(m+n)<0.9, repeating units may be arranged blockwise or randomly, R; and
R, each independently represent at leaét one monovalent organic group containing a
photopolymerizable unsaturated bond, a -COOR; group and a -COOR, group are
each at an ortho position relative to a -CONH- group adjacent thereto, X; represents

at least one tetravalent aromatic group, X, represents at least one trivalent aromatic
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15

phot opol yneri zabl e unsaturated bond, a -000RI group
and a -000R2 group are each at an ortho position
relative to a -CONH group adj acent thereto, Xl
represents at |east one tetraval ent aronmatic group,
X2 represents at | east one tidval ent aromatic -10-
group, Y1 and Y2 each independently represent at | east
one dival ent organic group and Z represents at |east

HEiregant o syt REARpfr koL e oph AtelehFodf it Bibuy
V@Q %Sr]e%regg{tf Aot gnélﬁogg% al‘geasrtg'z_xhgg;r& c‘;‘,‘egcfe%)fronﬁeﬂnc groups

represents noval ent organic
géﬁg&n%\ﬁygg goﬂo%g e fodhaeyand R4 represents: at
| east one “di val ent organl C group haV| ng 1 to 9 carbon
ghery. 10 [0034] Preferably, X1 in the chem cal
formula (1) is at |least one tetraval ent aromatic
grottuls 6] ected fromthe groups represented by the

follow ng structures in viewof highi-Iline
transm|ttance [0035] 15 [Fornmula 6] ,~ OHOC SSI OO
g H3 ®OF3 0 FOCHZOOO RBOSG] -11-
RS H o=c] /c:o
R4

wherein Rs represents at least one monovalent organic group having 1 to 9 carbon
atoms and Ry represents at least one divalent organic group having 1 to 9 carbon
atoms.

[0034]

Preferably, X in the chemical formula (1) is at least one tetravalent arqmatic
group selected from the groups represented by the following structures in view of
high i-line transmittance.

[0035]

[Formula 6]

ol oG- 01
-0~ of0- -0t
- 06

[0036]

Q=wn=0Q
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Preferably, X2 in the chemcal formula (1) is at |east
one trivalent aromatic group selected fromthe groups
represented by the follow ng structures, nore
preferably an aromatic group obtained by renoving a
carboxylic acid group and anijam no group from

5-am noi sophthalic acid. 5 [0037] [Formula 7] [0038]
Preferably, Y1 and Y2 in the chemcal formula (1) are

he oP BBt G gegrioth DA IR CDds B B DR dRgave

G2 Eruea A o ot oo AR R oY AL R e e

onta Inin rern

BRI St AR BftalrS gymgmﬂ% @&%aﬁyl@rlm%&% and an
MR Srob frofiPSEmttoiphlilieatia, [0039] 15 Preferably,

ent aromati ¢ group is at |east one group

$edegted fromthe groups represented by the follow ng

Structures in view of high i-line transmttance.
ﬁp@ﬁgﬂaﬁfornula 8 -12- ~| CH3 ~-/ -- CF3 O ~CH2-a
~O*O~va|||va-OOOO-OO-

[0038]

' Preferably, Y; and Y, in the chemical formula (1) are at least one divalent
organic group selected from the group consisting of divalent aromatic groups and
divalent organic groups containing a siloxane bond. More preferably, part of Y,
and Y, is a divalent aromatic group and the rest is a divalent organic group
containing a siloxane bond. Herein, Y; and Y, may be the same or different.
[0039) |

Preferably, the divalent aromatic group is at least one group selected from the
groups represented by the following structures in view of high i-line transmittance.
[0040]

[Formula 8]



O c¢c O 3[0041] [Formula 99 AAAOA ::3AAO
11--a A) 0{ AACHs AACF3S A 11 OCH3_ ~\~ CF33 A
A CH2 A= CH3, C2H5, C3H7," C4H9 5 -13- [0042]

Preferably, the dival ent organic group containing a
sil oxane bond is at |east one-group represented by
the chemcal fornmula (3): [0043] 5 [Formula 10] 1
-R5-Si 0- Si OSi-R8- (3) I I I R7T RT P R7 wherein

represents an integer of 0 to 50, @r8 rrsent

a g E%I ent I@ o up whi cﬁ@_béme or
ent -and nd R present a novalen

hydroca bon group which maMHbe the sane or di fcﬁ:aerent

\@em@/ @—@
OO OO OO
-C-01 00 OO0

[0041]

[Formula 9] .
A A A ﬁ A
B 0-G0 oG
A A A A ’
@CHQ@ @_@ A= CH,,C,Hs,CsH7, C4Hy

=0

Oo=wn
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Preferably, R5 and R8 in the chemcal formula (3) are
at | east one divalent organic group selected fromthe
group consisting of a methylene group, an ethyl ene
group, a propylene group, a butylene group and a
phenyl ene group. Preferably;1R6 and R7 are at | east
one nonoval ent organic group selected fromthe group
consi sting 15 of a nethyl group, an ethyl group, a
Bﬁﬂ?il group, a butyl group and a phenyl group.

rably, the nunber p of repeating units is an

I nt egletrefe‘?%blg thQ artent ?%xan g%h:gﬁc i E%Nxaﬁé gem i% at least

group con ni ng a Si e I ntroduced

[ si | oxane conpound.
ggégfgghéﬁ&%%%d%gfggdggﬁgﬁgagggegg1B (manuf actured by
gnmgLEtsu Chem cal Co., Ltd.) and FM3311 (manufactured

| SSO CORPORATI ON) can be preferably used as
speaiid o)) exanpl es of the di am nopol ysil oxane
conmpounds. The di am nopol ysi |l oxane conpound has a
nunber av raggbnole ul ar wei ght of preferably 400 to
4000, eraply 800 to 2000. Wen the nol ecul ar
wei-git— ki @OO& orpsie-Ri-he resi dgdl 25 stress is
advant agegusl eduted and when the nol ecul ar wei ght
i s 4000%0n | e8s/r - 1% ani de pol ycondensati on reaction
for producing polyanide tends to proceed snoothly.
[0046] (Synthesis of half acid/half ester) 5 The
Retleyadp @eprodentshd iptegaedtt) tb $0eRE argiRC@prebent prdéfadenabl y
synthesized in the following manner. First, 1 nole of
agdaxatab igoupetitelt axalp b yitd endicadiffatentded Beand Rnirepgesgnt a
tetraval ent aromatic group X1 and 2 noles of an
argondentdudredartiongreup whn@g oo bprfee sammtredifiersat ur at ed
bond are allowed to react to synthesize a 10
dPeddboxyl i c acid (hereinafter "hal f aci d/ hal f ester")

1 e L L A0R LS o MOSHLL L 0085 9L
organic group selected from the group consisting of a methylene group, an ethylene
group, a propylene group, a butylene group and a phenylene group. Preferably, Rs
and R; are at least one monovalent organic group selected from the group consisting
of a methyl group, an ethyl group, a prepyl group, a butyl group and a phenyl group.
Preferably, the number p of repeating units is an integer of 2 to 50. '

[0045]

Such a divalent organic group containing a siloxane bond can be introduced
into polyamide using a diaminopolysiloxane compound. X22-161AS, X22-161A
and X22-161B (manufactured by Shin-Etsu Chemical Co., Ltd.) and FM3311
(manufactured by CHISSO CORPORATION) can be preferably used as specific
examples of the diaminopolysiloxane compounds. The diaminopolysiloxane
compound has a number average molecular weight of preferably 400 to 4000, more
preferablry 800 to 2000. When the molecular weight is 400 or more, the residual

stress is advantageously reduced and when the molecular weight is 4000 or Iess,
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[0047] Preferred exanples of aromatic tetracarboxylic
di anhydri des descri bed above include pyronellitic
anhydri de, diphenyl ether-3,3",4,4"-tetracarboxylic

di anhydride, 15
benzophenone- 3, 3', 4, 4' -tetragqpr boxyl i ¢ di anhydri de,

bi phenyl -3, 3" ,4,4' -tetracarboxylic dianhydri de,

di phenyl sul fone-3,3',4,4' -tetracarboxylic di anhydri de,
di phenyl net hane-3,3' ,4,4' -tetr.acarboxylic dianhydride,
sbdspayendes P RO o pRepeias BP@&%#LG py BB
2,2-%&5(3,4-phthalic 20 anhydride)- 1, 1,

$'9038Y3_ hexaf | uor opr opane. These nmay be used not only

i@&gﬁ but also in a mxture of two or nore. [0048]
ererred exanpl es of al cohols containing a

' turated bond descri bed above
CehaaE SRR

acryl at e,

1- acr yhoyb¥Mide dFiRPYescdb itk aiindan bi-paefeibBniydoesibad in the
al cohol , "nmet hyl ol vinyl ketone, 2-hydroxyethyl vinyl
lkstl&hme nZmAydr oxy- 3- met hoxypropyl acryl ate,

2- hydr oxy- 3- but oxypropyl acrylate, 2-hydroxy-3-
phenoFier, dmydle afanyiratnatic Btiayatbosyic3lianhly dtiduxgautadpps
acryl ate, 15- 2-hydroxy-3-cycl ohexyl oxypropyl
getraMatenearomatiy gravyeit 4mdl2 meleh abaydlgehol containing a

met hacryl oyl oxy- 3- propyl al cohol , _ i
zahmbrérpqqzalp}p @g@uﬁﬂedi)p@@ A a’llowed to react to synthesize a

2Ry Oy A3 ARSI HBUE A hich D 0 Bt

phenoxypr apyl nethacryl at - hydr oxy-.3- b yl

ratasty ra grougS SR ey Band st B Rk SRR

ﬁ@bﬂgcrylate and 2-hydr oxy- 3-cycl ohexyl oxypr opyl
crylate. These may be used not only al one but

al so iplefr 0} éqa&'%[ﬁes(gf AR tetr IR BOx 110 BB by dHMRs abeMBed above

al cohol s contai ni ng a photopol yneri zabl e unsat ur at ed

tiﬂeﬂd@?yronéﬁitmma, Bip&OHEDicihat-B BN AW thirabuk gicedlanhydride,
al i phatic al cohol having 1 to 4 carbon atons,
benzophenone-3,3’ 4,4’ -tetracarboxylic dianhydride,
biphenyl-3,3’.4,4’-tetracarboxylic dianhydride,

diphenylsulfone-3,3" 4,4’ -tetracarboxylic dianhydride,

diphenylmethane-3,3’ 4,4’ -tetracarboxylic dianhydride, 2,2-bis(3,4-phthalic
anhydride)propane and 2,2-bis(3,4-phthalic

anhydride)-1,1 ;1,3,3,3-hexaﬂuér0pr0pane. These may be used not only alone but
also in a mixture of two or more.

[0048]

Preferred examples of alcohols containing a photopolymerizable unsaturated
bond described above include 2-hydroxyethyl acrylate, 1-acryloyloxy-3-propyl
alcohol, Z;acrylarnidoethyl alcohol, methylol vinyl ketone, 2-hydroxyethyl vinyl
ketone, 2-hydroxy-3-methoxypropyl acrylate, 2-hydroxy-3-butoxypropyl acrylate,
2-hydroxy-3- phenoxypropyl acrylate, 2-hydroxy-3-t-butoxypropyl acrylate,
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such as nethanol, ethanol, n-propanol, isopropanol,
n- butanol or tert-butanol. [0050] A half acid/half
ester can be obtained by dissolving and nmi xing the
above-descri bed aromatic tetracarboxylic dianhydride
and an al cohol containing a-135 photopol yneri zabl e
unsaturated bond in a solvent with stirring in the
presence of a basic catalyst such as pyridine and

ETTEh e A .
SreRaFRRDsy NP A ORE 2 RBRRBRIAEES, | ) e
%@%@S%Q&yﬁgpﬁyﬁe&%E e,’?ﬁ@é}{cﬁ%}f—ﬁ—%ﬁﬁ'ﬂlﬁé{op%l%@tﬂﬁarylate,

anone, acetate aceta ut yl

> Yol | K ) i h late,
e e

teh BHYAR AT AR propy EREGRETRI N ARE2-hydroRy-diagblobengsynspyl
1, 4-di chl or obutfane, chl orobenzene, o-dichl orobenzene,

hexaagylatehehagemapenaedet bullyutome banalsxid méxtu@fof two or
t hese, solvents which conpletely dissolve 25 a half
aabd/ hal f ester and a pol yani de-ini de resin precursor
which is an am de pol ycondensation product of the
H&D49Jaci d/ hal f ester and a di anmi ne conmpound, are nore
preferred. Exanpl es thereof include

N- met Fpie-aboysyalpefiolesienining 6 PhRioRPTIFEE )P MRS AFE Bond may
L\I I&I\!-}Sgilirgfe %@I}%llg}];lgtgaor{lg\fr?@l‘? gagﬁq%ge@yg)%tas %{Ilgﬁfégv?ﬁ%bgoeal carbon atoms,

I b d al ' ] '
rohante Dgso0ang af wbna PorsPonsf ERERHIR, REFAAKIT

C@ﬁggfnd) Secondly, 1 nole of at |east one conpound
seleéCted fromthe group consisting of phthalic acid

subst i £ YLedciRhafRsRIEHHHHRURPHIdCRIMNiAL B Biidng the
trivalent aromatic group X2, isophthalic acid

SuhvbidestirBed Ryb it casieerbak Plikpdiand dide epdahakolw] acitdining a
substituted by an am no group (hereinafter "phthalic
ashdomayeriable) unddraiedining inh solvent with stirring in the presence of a
basic catalyst such as pyridine and esterifying them. '
[0051]

Amides, sulfoxides, tetramethylurea, ketones, esters, lactones, ethers,
halogenated hydrocarbons and hydrocarbons are preferred as the solvent. Examples
thereof include acetone, methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone,
methyl acetate, ethyl acetate, butyl acetate, diethyl oxalate, ethylene glycol dimethyl
ether, diethylene glycol dimethyl ether, tetrahydrofuran, dichloromethane,
1,2-dichloroethane, 1,4-dichlorobutane, chlorobenzene, o»dichlorobenzéne, hexane,
heptane, benzene, toluene and xylene. Of these, solvents which completely dissolve
a half acid/half ester and a polyamide-imide resin precursor, which is an amide

polycondensation product of the half acid/half ester and a diamine compound, are

more preferred.  Examples thereof include N-methyl-2-pyrrolidone,



10

15

.20

25

10 a conpound reactive with am no groups are all owed
to react to synthesize a conpound (hereinafter

"bl ocked phthalic acid conpound”) in which the am no
group of the phthalic acid conpound is bl ocked by a
conpound contai ning a heat -t6esslinking group or a
protecting group described |ater (hereinafter

"bl ocking agent"). These may be used alone or in a

D heltee M- E0MERRATAE, ARaR ARIERG |
tt&?déﬁtgh}ﬂgrrelg g.gél‘ Ealﬁfna%ug%lgabhé: lede GATRRUALY Bt htd@one or in

acl an aci anhydri de, an isocyanate

GAARAHRD-QLdiaR ieRRYY conpound containing a heat

crosslinking group (hereinafter "heat crosslinking

googmund”) . G oups which 20 induce crosslinking

reaction at a range of 150 to 400C are desired as the

iBaithesdy afddbskeld iphthalic atip colpeadrel) r ed exanpl es t her eof

i ncl ude a norbonmene group, a glycidyl group, a o

cycl olfeswadty, dmoelp of atdewst byngdmppod pelectad fomthe grapponsisting

an al dehyde group, a benzocycl obutene group, a furyl |

@f pbphalia agid setijutedpoypamo gpureandepEHBE A AN, agromatic

group, a di hydroxydi net hyl ami no group, an al kynyl .

S U2 28pPRHialf &@ﬁﬁbwﬁb}?y AhaTBIe %&ﬁ?ﬁt&ﬂlc acid

nmef hacryl ate group, an acryl at, roup, .a cyanaq,. gr.qu

SobEH e gittrous Reidfide o Srip ghd A Rete o
r oup. n the .phthali Cl .

AP B bR B IR S e QLR IR AT yhesize

PR ARl SRSl o blSBs Dby o eronp

Cdfﬂh@@ltﬁalﬁoici/@éﬁn%uw% KlodRa byt okdpothd Yol Gains Atheat
making it possible to inprové the heat resistance of
tdessERkih g Beubidr Mprdte@id] grodp ddieritrdilskef (HeimadRr “blocking
containing a heat crosslinking group is preferably
agent”). c ihesé thay bo ntal aomegordan amns@rar at ed doubl e bond
or triple bond, nore preferably acid chloride having
30023111 carbon atons and containing a cyclic or

acyclic alkené% group or acid chloride having 3 to 11
car borThataberee-dnserikasrtlasked mhthalie yaf cemppunggpa be @btained by

reacting the amino group of a phthalic acid compound with an acid chloride, an acid
anhydride, an isocyanate compound or an epoxy compound containing a heat
crosslinking group (hereinafter "heat crosslinkirig compound"). Groups which
induce crosslinking reaction at a range of 150 to 400°C are desired as the heat
crosslinking group. Preferred examples thereof include a norbornene group, a
glycidyl group, a cyclohexene group, an ethynyl group, an allyl group, an aldehyde
group, a benzocyclobutene group, a furyl group, a furfuryl group, a
dimethoxydimethylamino group, a dihydroxydirnedlylaxnjno group, an alkynyl group,-
an alkenyl group, an oxetane group, a methacrylate group, an acrylate group, a cyano
group, a thiophene group, a maleimide group and a guanaminé group. When the

phthalic acid compound has a structure blocked by the heat crosslinking group,
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al kynyl group. Specific exanples thereof include
3-cycl ohexene-1 10 carbonyl chl ori de,
2-furancar bonyl chl ori de, crotonoyl chl ori de,

ci nnanoyl chl ori de, nethacryl oyl chloride,
acryl oyl chl ori de, p-styrenesgftonyl chloride and

t hi ophene- 2-acetyl chloride. [0055] The acid anhydri de
contai ning a heat crosslinking group is preferably

acid 15 anhydride contai ning an unsaturated doubl i
SRR PLES Er S PG ¥ epese P arcaraBayne BIONgS cpdrrigEmed in
having 4 to 12 carhbqn_atons.and, containin - i r
ARy ef clihedry TGP E 2t oRuRe ik Y P B bR o
L00ALRA0, AL AR A0 CRRTLAL N, 2 cvel i or acyclic
apﬁynyl group. g%e0| I'C exanples thereof include
zoﬁggbornene-Z,B-dicarboxylic anhydri de,
xo-é,6-epoxy-1,2,3,6-tetrahydrophthalic 20 anhydri de,

3- et hyti¥ hcidl cRidRiak Rehth iR ESslinking group is preferably acid
4-et hynyl -1, 2-pht hal i ¢ anhydri de,

Ghforite @y flahexanersiugateld darbobotld ot taplepond,deore preferably acid
1- cycl ohexene-1, 2-di carboxylic anhydride, maleic
ahhyifieihdeing Gi tbrld cartion armivyohdi cdetainitae opilic anabyadiciatlenyl
endonet hyl enet et rahydr opht hal i ¢ anhydri de, ) _
rgzoy beavatbetdoigd leveteel oaHyarprattms aed eomtaining deyclic or acyclic
al I yl succi ni ¢ anhydride and 25

ey eeupahasciiphersaples thermgldnrlyde 3codshyxenad. The

I socyapat e, contai ni ng a heat, crosslinkin roup i .
b9 Bl oAby e gl e SrgLoRRY GeH T Eeosb gride
bond or, triple bon re.preferably. isogcyanate
onrg Ve bR o Rh B AL Rt AR e ¢ or
qﬁych&%~~£§§ﬂM%l R[uUp or i socyanate having 5 to 15
carpbon atons’ and contai ning a cyclic or acyclic

gbbiﬂyl 5 group. Specific exanples thereof include

-1 sopropenyl -a, a- di met hyl benzyl isocyanate. [0057]
The epm¥coMBoMME &ANkahHh RBatdrdieRikifs 8BS iykefgably acid

group is preferably
anhydride containing an unsaturated double bond or triple bond, more preferably
acid anhydride having 4 to 12 carbon atoms and containing a cyclic or acyclic
alkenyl group or acid anhydride having 4 to 12 carbon atoms and containing a cyclic
or acyclic alkynyl group. Specific examples thereof include
S-ﬁorbomene-2,3-dica'rboxy]ic anhydride, exo-3,6-epoxy-1,2,3,6-tetrahydrophthalic
anhydride, 3-ethynyl-1,2-phthalic anhydride, 4-ethynyl-1,2-phthalic anhydride,
cis-4-cyclohexene-1,2-dicarboxylic anhydride, 1-cyclohexene-1,2-dicarboxylic
anhydride, maleic anhydride, citraconic anhydride, itaconic anhydride,
endomethylenetetrahydrophthalic anhydride,
methylendomethylenetetrahydrophthalic anhydride, allylsuccinic anhydride and
methyltetrahydrophthalic anhydride.

[0056]
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epoxy conpounds contai ning an unsaturated doubl e bond
or triple bond, nore 10 preferably epoxy conpounds
having 5 to 15 carbon atonms and containing a cyclic or
acyclic al kenyl group or epoxy compounds having 5 to
15 carbon atons and containigg a cyclic or acyclic

al kynyl group. Specific exanples thereof include

gl ycidyl methacrylate and allyl glycidyl ether. [0058]

15 The_ bl ocked pht hali d d
ob ai B8 w‘é%y%m"@efa‘?‘mageﬁéét caq%ﬁ °“”as9‘éi'%‘ésf Pafifispryme

ST PRI Ayl

gkt H’i%lﬁ%’ ' ﬁ%ﬂk%%%%%ﬂhas j %%1 HERF Rl b OF

5 P&%%ER% Havit ;_gg tcﬁ[? EfRbon At B.Pﬁ'lh sRhQ@L&ALInDG 39(5‘3}19 of §cychc alkynyl

e step of heat-curing a polyam'd

rg‘%ﬁﬂl rﬂemﬁtc%x%g IS 4pRer M Gudeh®ise oﬂ&lygfopédmlméﬂﬁﬁlb%ﬂ@d

group reac s wth part of the polynmer nmain
qgﬁhﬁngé the termnal so that internol ecul ar
crosslinking can occur, making it possible to inprove
tjoesTieat resi stance. [0059] To protect the am no group
of the phthalic acid conpound by a urea 25 protectin
gr oup, Thelepoxhtdrapdund aoidindigplcan droseinking gr @‘éi@: isedelig abl%’
a nonoi socyanate _conpound. Exanples of such

NPIsY SoTpeUnds @O@t@mytﬁmsmat%@%}?ebﬁmd or jigple bond, more

i socyanate, n-butyl isocy oct 1

|§6%&?EXY§WPW ﬁf%a%aﬁq 13 na%i“ffi WF%W%PHW cor
t d 2-meth I th

[ 5660 AR EBtE P RIS ey & HECTHER ARl g

RIS A S By o

ERRURIRIR S5 €‘§'°1‘a W™ o oupe i nchude a

?@58 oxycarbonyl group, a nethyl oxycarbonyl group, an
yl'oxycar bonyl group, a propyl oxycarbonyl group, an
i's obutmecmw@ﬂ pRMylic B¢ia¢pmpeuridarah alrothel obxaiesal iygrytecting the

amino group of a phthalic acid compound by a protecting group such as a urea group,
a urethane group, an ester group, an acyl group, an aralkyl group or a silicone group.
When the phthalic acid compound has a structure protected by the protecting group,
the protecting group is eliminated in the step of heat-curing a polyamide resin film to
regenerate the amino group, and the amino group reacts with part of the polymer
main chain or the terminal so that intermolecular crosslinking can occur, making it
possible to improve the heat resistance.
[00593

To protect the amino group of the phthalic acid compound by aurea
protecting group, the phthalic acid compound may be reacted with a monoisocyanate

compound. Examples of such monoisocyanate compounds include phenyl
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group, a p-nitrobenzyl oxycarbonyl group, a

p- met hoxybenzyl oxycar bonyl group, an 10

i sobor nyl benzyl oxycar bonyl group and a

p- bi phenyl i sopropyl benzyl oxycarbonyl group. [0061] To
protect the am no group of the-phthalic acid conpound
by an acyl protecting group, the phthalic acid
compound nmay be reacted with acyl chloride.

S?ﬂ%%ag%n%@dg@cygx% = 08% 1 nccyér%ﬁe - tog)ﬁ n%c;z% Peuzﬂrd

R e éﬁ%ﬁé?ékﬁg%gﬁﬁeﬁé’lﬂ FOSBI nyl

g @g an acryl oyl group, a nethacryloyl group, a
rotonoyl group and a ci nnanoyl group. [0062] 20 To

pr ot eqt, ﬁr&%cnacﬁ& AR Q6 Of tht PROBIK Rad t6mp&ird Hanpethase
by an aralkyl protecting group, the phthalic acid

g efderaBy, the phRacd £60 wWrhpouad ahdybe reddiar wilk alkoxycarbonyl
anples of sucﬁ aral kyl protecting groups include a
tdhilgriverosIdatit i chrbgnatep . Ex4mfl68ef sTioh plkokpmtbanbgranpniociude a
group of the phthalic acid conpound by a silicone 25

freat@ok yaaghogy bgropp.tamsetpiton aéareorad gUDUD ofpashirlex yeagbopel group, a
reacted wth a silylating agent. Exanples of such

sitbponecaponybarihgndsupsox yearbord 0wk et hwymyy?fbﬂﬂyl
group, a  triethylsilyl group, a t-butyldinethyl si

ggr@\mp aamaltr&b?nzaéﬂxyp%r%%é YIS fProgheti BHZ%"YC%@B%H %%“P’

of such silylati ents i.nclud

CpommeERp TS caPoA Srotored bR ratisomrap b yioxycarbonyl

P%;)bls(trlnethyIS|IyI)acetan1de,

b SR ri met hyl siiyl)trifl uoroacetamn de,

NPH% i met hyl am not ri met hyl si | ane,

di yl am notri et hyl si | ane,

tri Wtfwﬂ%&&vhﬁwﬁwg&buﬁ 52 ﬂﬁgﬂt}ﬁhc acid compound by an acyl

bi s(trinethylsilyl)urea 64] Bl ocked phthalic acid

CRFRRHNAE Sroup, WBipBthalifigci® b@xhpéuxﬁ 188y bt earpdwitt acsl chloride.
Examples of such acyl groups include a formyl group, a phthaloyl group,
dithiasuccinoyl group, a tosyl group, a mesyl group, an o-nitrophenylsulphenyl group,
an o-nitropyridinesulfenyl group, a diphenylphosphinyl group, an acryloyl group, a
methacryloyl group, a crotonoyl group and a cinnamoyl group.
[0062]

To protect the amino group of the phthalic acid compound by an aralkyl
protecting group, the phthalic acid compound may be reacted with aralkyl chloride.
Examples of such aralkyl protecting groups includé a triphenylmethyl group.

[0063]

To protect the amino group of the phthalic acid compound by a silicone

protecting group, the phthalic acid éompound may be reacted with a silylating agent.

Examples of such silicone protecting groups include a trimethylsilyl group, a

triethylsilyl groﬁp, a t-butyldimethylsilyl group and a t-butyldiphenylsityl group.
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5- am noi sophthalic acid (hereinafter abbreviated as
"AlPA") are preferred, because they nake it possible
to obtain a polyanide-imde resin with high heat

resi stance 10 after heat-curing. Conpounds in which a
heat crosslinking group contapni ng a heat
crosslinking double bond is introduced into the am no
group of AIPA are preferred because heat resistance

ter .heat - qur.i ng. can _he.furiher |j ved. Exanpl es
TR s G P AR R e TR ¢Sk

- 2 - i k()ﬁ)-ﬁy 1.6 ' and Al PA
i]eg%?@@l rrrl)o&%ad%’ ﬁh((j%sl C égjl)gsr]%{ﬂea% I'ng group containing
taD ﬁée(ﬁ_é@hgﬁg@gﬁg%ﬁgﬁgffﬁﬁéﬁmg?gm S% ef er ?lggl becgﬁggﬂ%’
R ASERShbirRHR ARAE tHARTS UGN Bsheafhsdalindi ty and
resolution in [Iithography are superior. Exanples
thgaeaéthiyRilindea.a reactant (Al PA-M of
2-met hacryl oyl oxyet hyl isocyanate and Al PA. [0065] 20
B@O6d1ssol ving and m xi ng the phthalic acid conpound
and the above-described bl ocking agent with stirring
i n a dSibekediphihalic had pompewsts infvhichizhe plathalicacid ganpaengdhs
as pyridine, the reaction between the_am no group and

t hemployephiglic ayd Merpipeécs abarexigipdas A4 4 dre prséseesd. because
Bk §OFSE B A TR K 20Tk b s M eaisnce
3 B haF pp R PP SRR W e
DB o AR S SRt
%‘aé{-]lxse%%%t I?Ei&alllé%a&feé!r héact‘-l%hﬁﬁ ?cm%eeﬁl_mﬂér iRpRRUE: Examples

et hyl ene glyco I met hy et her, diethylene glycol

dhaRbMkcldt A@Eactdnet A PR Of 8mdiborkting Y, REREBORARCanhydride and
1, 2-di chl or oet hane, 1, 4-di chl or obut ane, chl orobenzene,

oAl hl arsebena@ngds inexddea prdieping @eouphenzéneg at ol uene
and xylene. O these, solvents which conpletely
desegolen&izabkalohibladiodd aihfrodsee intatdo: anino group of AIPA are
pol yam de-im de resin precursor, which is an amde .
puktecd bermiat Plariogsnetve propertieh suchals Sensdti vayyraad fresebition in
and a di am ne conpound, are )

lithography are superior. Examples thereof include a reactant (AIPA-M) of

2-methacryloyloxyethyl isocyanate and AIPA.

[0065]

By dissolving and mixing the phthalic acid compound and the
above-described blocking agent with stirring in a solvent in the presence of a basic
catalyst such as pyridine, the reaction between the amino group and the blocking
agent proceeds and a desired blocked phthalic acid compound can be obtained.
[0066]

Amides, sulfoxides, tetramethylurea, ketones, ésters, lactones, ethers,

halogenated hydrocarbons and hydrocarbons are preferred as the solvent. Examples

thereof include acetone, methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone,
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nore preferred. Exanples thereof include

N- et hyl - 2- pyrrolidone, N, N-di net hyl acet am de,

N, N- di net hyl f or mam de, di et hyl sul f oxi de,
tetramet hyl urea and gamma but yrol act one. These

solvents may be used al one oRlin 10 a mixture

according to need. Depending on the type of the

bl ocki ng agent, for exanple, in the case of acid

GREAYT RBrate YA PELRME BUR bR tEBHRE JNRHICEAIAS cRicol dimethyl
byproduct during the bl'ocking reaction. In that case,
tefhd?! @¥BRlen€ 1c8NAiRRIH YD Bhif) tdthe ySreREae Wil orsnedSne, t he
resultant is preferably reprecipitated with water,

VigB ket osbéthansa  drdietilorotiuiarél ,chivrobiehz@rs 6 €ichldtobangEned Rexane,
i on exchange resin colum to be accordingly purified.
[lepGTE, HeBymicheduesie ahd ppleyani @ethesEhsoldentaiheh chinpletely dissolve
af orenmentioned half acid/half ester and the bl ocked
phhabbadidhalbedter andmwlivadnide-emide reseal pienurootyivhad ipah gaisied
anhydri de using a dehydrati on 20 condensi ng agent, a
rokfcepdensaticphpredu of tiigiaacidfidlonstas and adiaming gorgpound, are

di val ' Y1 and a diam d
COEAFIERE T o Bp GRS B BB 12 PV B Fssol ved

' d. i A i dd ! i thereto t
SN URREARGE S S Kool BR i Sl SRreri o

' t,a] : 06 .

e 8 e BB ot P S S iy used fone orin
LOmbRG RO HRY 1o RBal i ¢ acid conpound is represented
by nf (mtn) |

In“the chemcal fornmula (1), which is

pr ef emabbydiRe 8n iR tg%é%@f B bR cRINGT8EMPloY eRarkplk dn CheBeakdoPacid
nolar ratio. The -22- ni(ntn) ratio is preferably 0.9

athldreshydiegamuddoridean®f Beggrbdidediabpbptodgctiidding the blocking
resi stance can be obtained, and the mi(mtn) ratio is
peaftenablin/that Gserto poavent doetais&ionlin throgubsgajue steps, the
properties such as photosensitivity are excellent. The
rresulodt isprafemblygepiceiphiated wadi vertera Washedtwith watdr aridedried, or
bl ocked phthalic acid 5 conpound is not particularly
|Ragseddhbrougly a ton gxichangs 465 erlBmN o be agrardingly gpusfied.

[0067]
(Synthesis of polyamide) ‘

Third, after the aforementioned half acid/half estér and the blocked phthalic
acid compound are formed into mixed polyacid anhydride using a dehydration
condensing agent, a mixture in which a diamine compound containing a divalent
organic group Y; and a diamine compound containing a divalent organic group Y,
are dissolved or dispersed in a solvent is added dropwise thereto to perform amide
polycondensation, whereby an intended polyamide can be obtained.

[0068]

The copolycondensation ratio of the half acid/half ester to the blocked

phthalic acid compound is represented by m/(m+n) in the chemical formula (1),

which is preferably 0.3 to 0.9, more preferably 0.5 to 0.8 in a molar ratio. The
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i sol ated nmay be m xed and redi ssolved in the sol vent,
i sol ated one may be redissolved in the reaction
solution of the other, or reaction solutions
separately prepared nmay be m xed. [0069] 10
Preferred exanpl es of dehydration condensing agents

i ncl ude dicycl ohexyl carbodiim de,

1- et hoxycar bonyl - 2- et hoxy- 1, 2- di hydr oqui nol i ne,

e AR O APl
e %ﬂ%@“’é%’%ﬁa%%63%3%‘%82%{2“&9"%@
PR e A PRSI PR i e b v,

part e endAdt ﬁ%mg%ﬁ&ﬁélp&qa/ﬁm&ﬁd sdahdbleakephthalic acid
aromatic group and tThe rest is a divalent organic

GHRPBurPR L PArlSyIA S iildsan eThsa ohidHIKE beerRaciparifibeand
of aromatic di am ne conpounds descri bed above i ncl ude

Rscdtedytag e chingd fe), redisfotestyineiedilemk risglated one may be

4, 4" -di am nodi phenyl ether, 3,4'-diam nodi phenyl

etdienlved,iB thedieaution sdiupibe oy theattleergr reaction solutions separately

4, 4' -di am nodi phenyl  sul fide, 3,4'-diamnm nodiphenyl

gué¢faraemaghdmixtidam nodi phenyl sul fi de,

4, 4" -di am nodi phenyl sul fone, 3,4'-diam nodi phenyl

dUP4%8ne, 3, 3'-di am nodi phenyl 25 sul f one,

3 %&%%Q@%a%%iﬁnyﬂ'f’deﬁyﬁaﬁ% A0 PRI s ctude

4,.4' - di ani nobenzophenene, 3. .4' - di am .3, 3"

el 2OBER G S Poa R oA s o A LA e
AL Aol BheRyl : ’_disuccinimidyl carbonate.

gl’,@. qagl%)o‘;h:ﬂcﬁ%g% %h]:’gi’%l ﬁ#@%ﬁgﬁ%le m?c?N,N disuccinimidyl carbonate

%O§n§i5(4-aninophenoxy)benzene,
1, 3- bi s(4- am nophenoxy) benzene,

1, 3- bis(13s25md G RRBROONPPEAT &fd€:ted from the group consisting of divalent
bi s[ 4- (4- am nophenoxy) phenyl ] sul f one,

birsih4tid Srapiic@piionadyrdae yofanddtiona diajnbpolysiloxane

- bi s(4- am nophenoxy) bi phenyl , 4, 4’

- doingodndnis pogitreebasythb dpeng tompound.  More preferably, part of Y; and
Y, described above is a divalent aromatic group and the rest is a divalent organic
group containing a siloxane bond.

[0071]

Examples of aromatic diamine compounds described above include
p-phenylenediamine, m-phenylenediamine, 4,4’ -diaminodipheny] ether,
3,4’-diaminodiphenyl ether, 3,3’ -diaminodiphenyl ether, 4,4’-diaminodiphenyl
sulfide, 3,4’-diaminodiphenyl sulfide, 3,3’-diaminodiphenyl sulfide,

4 4’-diaminodiphenyl sulfone, 3,4’-diaminodiphenyl sulfone, 3,3’-diaminodiphenyl
sulfone, 4,4’-diaminobiphenyl, 3,4’ -diaminobiphenyl, 3,3’-diaminobiphenyl, |
4,4’ -diaminobenzophenone, 3,4’-diaminobenzophenone, 3,3’-diaminobenzophenone,

4,4’ -diaminodiphenylmethane, 3,4’—diarﬁi110diphenylmethane,
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5 bi s[ 4- (4-am nophenoxy) phenyl ] et her,

bi s[ 4- (3- am nophenoxy) phenyl]ether,

1, 4- bi s(4- am nophenyl ) benzene, 1, 3-bis(4-

am nophenyl ) benzene,

9, 10- bi s(4- am nophenyl ) ant hraxene,

2, 2- bi s(4- am nophenyl ) pr opane,

2, 2- bi s(4-am nophenyl ) hexaf | uor opropane, 2,2-bis

E%Z(dﬁﬁng‘fr}]ﬁ‘ﬂgﬁg] ) ﬂ‘?‘%‘%%fﬁ?g ﬁQ%(gFPg‘ﬁsEfq?&é%f)P%F{s% ropane,
il3t4 li’fg@? %‘i%f’ %ﬁmf?glg %F)g %}v%l S'é r{g,t_ggg L%S éﬁl%gngn%ggﬁg%qnﬁ | uor ene
B0 P AL SRR Rl L SR AR o e Rl rore
Qf49lﬁﬁ’s(§-§}nn%gc{p§§?${mﬁéﬁ 1, 49 OHR3 %ﬂﬁﬁéﬁfehé‘ﬂo%h&yﬂ[‘ig hyl

gf oup, p, "a hydroxymet hyl group, a
BRE- KRR he kg he AN ks b [AOBn@h SphenbX Dbk 8 ) cter,

di am ne conpounds in which a hydrogen atomon the
hengie@earhinBehdny1)Betsid, tlLA-Bid(4- aalintphenyl )benzene,

3, 3" -di net hyl -4, 4" -di am nobi phenyl
2,12-vidirmiihyphehyBantiiaegmendBitps(d raydinoghe8yl)propane,

-di met hyl -4, 4" -di am nodi phenyl nmet hane,

2, 2bis@i-meinhphengDhexadluaroprapdnpheny| met hane,

3, 3' - di met hoxy- 4, 4' -di ami nobi phenyl, . 20

32, Bbisti-dnmeineplenoxyghenslpstRapkenyl and mi xt ures

t her eof , [OO?%%:Afte C | etion of the am dation
2ekbE o BTMPARETRBATSUL S MR de . and { he

TR AR TP ISR,
e T I e

X ?oﬂ’l\@&rfﬂlles‘r’)le%g gﬂ%ia@'ﬁ%gtﬁuteﬁlﬁ% RlastWnedrdipdeltcd from the

ereo o the reaction solution'to

&%) RinkRtif B4 ¥thyleroup R dtRargroud, & biydiokffnedlyl group, a

pol yam de is redissolved in the solvent, purified by
eERAlyEME] grddp an@Pheogdi dtaini oExamngley af diamintr ¢oebonods in
i solate the intended polyam de. To inprove the
padticlti b bgdriogen stegr@ethe bereepotipgis wibstyvledtnadudenay be
passed t hrough a col um filheq- with an ion exchange
re¥idimetel-4ed-diymiapbipheruhi 262" séimetyl-414o-diasmiB oarheswl.c
i mpurities.

3,3’-dimethyl-4,4’-diaminodiphenylmethane,

2,2’ -dimethyl-4,4’-diaminodiphenylmethane, 3,3’-dimethoxy-4,4’-diaminobiphenyl,
3,3’-dichloro-4,4’-diaminobiphenyl and mixtures thereof. 7

[0072]

After completion of the amidation reaction of the mixed polyacid anhydride
and the diamine compound, precipitate in the reaction solution derived from the
dehydration condensing agent, such as dicjclohexylurea, is filtrated according to
need. Subsequently, a poor solvent for polyamide such as water, lower aliphatic

alcohol or a mixture thereof is added to the reaction solution to precipitate polyamide.

Further, precipitated polyamide is redissolved in the solvent, purified by repeating
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[0073] 5 When an aronmatic di am ne conpound and a

di am nopol ysi | oxane conpound are used in conbination
as the diam ne conpound, the ratio of aromatic diam ne
conmpound/ di am nopol ysi | oxane conpound in the pol yam de
of the present invention is2preferably 98/2 to 80/20
(% by nole), nore preferably 95/5 to 85/15 (% by

nol e). The copol ycondensation ratio of the

FABRRRY B GEBAR BTE e f%gefd%eao b, o35 Rtgrove o
rgfsgs IS exhl ﬁno gbafnéa—g]seol gcglglh gﬁ;@aﬁ:ﬂh&%h aactohﬂnﬂ filled
aaﬁh%{ o'nteyiclll w& ﬁ&aﬁa%g'aﬁo?%ﬂg soEl]\gangﬂJ rehfd @SS inrities.

an ar OFTB. I am ne conmpoun

dpgranopol ysi | oxane 15 conpound are used in

conbi'nation, the repeating unit derived fromthe

ar omatWken £H #5inbEc SaRRQLRGdIEd hitba dRpaadpobgiloRirde compound
derived fromthe di am nopol ysil oxane conpound are

¢ esadriebeindiayiomsy thadethibé cnkpiund, the ratedefcgomhtec diamine
residual stress. Polyamde in which repeating units
averpanndigedndiobcilek ge capobed Bythe helyhmed Etf)thq IPréSBDt invention
foll owi ng production nmethod. 20 First, a dilu
depreféreply PR/ Zte Y BhEt by milaninge Rf@ﬁ?p@%&ﬂﬁ 4o §6r’dé&% by mole).
dropwi se to the aforementjoned m xed pol yacid

aThWPHéOH@ﬁéﬁqoﬁéatFﬁ okt diapunealysilagprigcompeynd ’é@f?fa?ably
3 t
REAFETI %oaf?a s RS it
d I I t
oo bhoh e %saa?esfgfapwgbgf R
fslg)ﬂmlggh g%ﬁ{slqg% roomtenperature for 2 to 3

hours m nopol ysi | oxane conpound and
[9 | i gomer bl ock conposed of the acid conponent.
[ 007 g] -25- (B) Photopol ynerization initiator To
pr eparng alii@oh S6hdh HUFPMSIid digmitevipduné gad 4 daminopolysiloxane
phot osensitivity of the
compound are used in combination, the repeatmg unit derived from the aromatic
diamine compound and the repeating unit derived from the djaminopolysiloxane
compound are more preferably arranged blockwise to reduce the residual stress.
Polyamide in which repeating units are arranged blockwise can be synthesized by the
following production method.

First, a diluted solution of an aromatic diamine compound is added dropwise
to the aforementioned mixed polyacid anhydride, and the mixture is stirred at 0 to
5°C for 2 to 3 hours to prepare an oligomer block composed of the aromatic diamine
compound and the acid component. Next, a diluted solution of the
diaminopolysiloxane compound is added dropwise thereto, and the mixture is further
reacted at room temperature for 2 to 3 hours to bond the diaminopolysiloxane

compound and the oligomer block composed of the acid component.

[0075]
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present invention, a photopolynerization initiator is
added to the aforenenti oned polyam de. Preferred
exanpl es of photopol ynerization initiators include the
5 foll owi ng conpounds, and in terns of
photosensitivity, in particubar, oxinmes of (6) are
nore preferred. These may be used alone or in a

m xture of two or nore. (1) Benzophenone and

benzophenone derivat.ives such as nethyl -

éggen?B?PB 5?@?”ﬁ®ﬁ@ﬁ?oyl-4'-nethyldiphenyl ket one,
di benzyl ketone and fl uoreno 8

der v AP e comp MR e ket s SRR ARG me

ip:rg%g:gf iﬁ%é’ﬂti%hngk@(ﬂ) lg@éﬁ%ﬁ%ﬂ%ﬁﬁaﬁp %Sasddechto the aforementioned

roxycycl o etone Thi oxant hone and

;@%&&.h%@feﬁ%& leXAhHMESE ﬁuﬁ(‘g}qo@ﬁn&iﬁﬁbﬁﬁhﬁﬁbﬂmﬂme,

sopr opyl t hi oxant hone and di et hyl t hi oxant hone (4)
Bengyngaothpbeny indiartevat dpdstoserhivas, hgnzyduld] ety bf (6)
ketal and 15 benzyl - (3-net hoxyet hyl acetal (5)

Beo roirdprefedrede nThese nmiker beaaed disie stiha m$xtinercf owo ometolwy |
ether (6) Oxi mes such as

14 pheMehzdph2adnet aad ddnmopheene@enmathes yedr dsomsthyloxi ne,

1- phenyl -1, 2- prop anedi one- 2- ( G- et hoxycar bonyl ) oxi ne,
Jo-pérenylbenzoatep f-bpazradit omettpldiphavh by ea diwagy ks langend
20 1-phenyl -1, 2- propanedi one- 2- (O benzoyl ) oxi ne,
HluprefioBReny| propanet ri one- 2- (O et hoxycar bonyl ) oxi me

T p’h%c%i’g%'@é;d?%?%’t}x% N SpreORETR R
0.5 0,

rErEpateyRe R nbade b 1RO TR BE |,

TL° artannebiE o RP IR 8 O horiah & P L 2T Ko,

becApRPyiinex LR 80 AdiMitidkahfohdcr eased, and the
anount 'is preferably -26- 20 parts by nass or |ess,

b@g au Bentieind ®hiyl defivdtives althe bansfyl Hiohetin lkytal b d

near to the substrate.
benzyl-B-methoxyethyl acetal
(5) Benzoin and benzoin derivatives such as benzoin methyl ether
6) Oximes such as 1-phenyl-1,2-butanedione-2-(O-methoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(O-methoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(O-ethoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(0O-benzoyl)oxime,
1,3-diphenylpropanetrione-2-(0-ethoxycarbonyl)oxime and
I-phenyl-3-ethox ypropanetrione-2-(0O-benzoyl}oxime

The photopolymerization initiator is added in an amount of preferably 0.5 to

20 parts by mass, more preferably 1 to 10 parts by mass based on 100 parts by mass

of the polyamide of the present invention. The amount is preferably 0.5 parts by

mass or more, because the photosensitivity is increased, and the amount is preferably
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] ax @@fﬁ ‘Y‘b#%ﬁ%%wﬂea?eéf%mﬂqf%ﬂ

[0076] (C) Solvent 5 The viscosity of the resin
conposi tion having negative photosensitivity of the
present invention is preferably adjusted by adding a
solvent. Preferred exanples of solvents include

N, N- di met hyl f or mami de, N-nethygl-2-pyrrolidone,

N-et hyl - 2-pyrrol i done, N, N-di net hyl acet am de, di nethyl
sul f oxi de, hexanEthyIphosphoranide, pyri di ne,

%Cé@l oéttg )?;gtr%ggg{e K?F%I Sbu%%@glcg on %?gnl tt?rSélgjlciently cured near to
1 3?31 i met hyl - 2-1 m dazol i none and )
Hﬁtgxyl 2-pyrrolidone, and these nay be used
ﬂbﬁ@ﬁ in conbination of two or nore. O these,
hyl - 2- pyrrol i done and y-butyrol actone are
ti y preferred. Such a solvent nmay be
gggro(glréll‘%tﬁ{ely added to the resin conposition of the

15 pr q$eRischIMIThORsALBRPALREN ARvih D Beddiive kROSSenBitivity of the
viscosity of the coating, preferably 1in an amount o

126sehOind @R nAapicSeriBly ABRSch dyRHdIAR a k0N epRr Peefbifed®&Snples of
of the polyamde of the present Invention. [00771 To

| sopre@isdndlbée NiNo>-dagehdiaalvidey Narethyl-2rgyrotidédee resin
conposition of the 20 present invention, an al coho
désdnil-Baurvdidone, Ml -dinsthybectamedt, dmethylsulatidan i n
addition to the solvent described above. Exanples of
shezhmathylphosphoramtile deridingoeycianientagorn, ghbwsrotastang]

al cohol, ethyl alcohol, n-p rogg al cohol , |sopropyl

gimegd ghighidazofingng
%ﬂ@f?érg%mhﬁ'a%"ﬁﬁ oot R AR MR r T

h th |
%%etﬁ ybsg%ﬁser enegﬁgx g?my G PuS RS2 Criye P Iaﬂy

ﬁ% b% ge gl ycol nnnoethyl et her, ethyl ene glycol
no('n-propyl)ether, ethylene glycol nonophenyl et her,

-27- efby L epR et HEPbe {ﬂﬁ?ﬁbﬁ&ay hahs the iR BMbE:REON of the

gl ycol nonophenyl ‘et her and
present invention depending on the thickness or viscosity of the coating, preferably

in an amount of 100 to 1000 parts by mass based on 100 parts by mass of the
polyamide of the present invention. '
[0077]

To improve the storage stability with time of the resin composition of the
present invention, an alcohol described below may also be used in combination in
addition to the solvent described above.

Examples of such alcohols include monoalcobols such as methyl alcohol,
ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, isobutyl alcohol,
t-butyl alcohol, benzyl alcohol, ethyl lactate, butyl lactate, propylene glycol
monomethyl ether, propylene glycol monoethyl ether, propylene glycol
mono(n-propyljether, ethylene glycol monomethyl ether, ethylene glycol monoethyl
ether, ethylene glycol mono(n-propyl)ether, ethylene glycol monophenyl ether,
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di al cohol s such as ethyl ene glycol and propyl ene
glycol. O these, benzyl alcohol and ethylene glyco
nonophenyl ether are particularly preferred. The
content of these alcohols in the solvent is preferably
50% by mass or less 5 becaug@-the solubility of

pol yam de is good. [0078] (d) Mnoner containing

phot opol yneri zabl e unsat urated doubl e bond A nonomer

MRt BRI HIT B bR E o BT Rty
- Qﬁale&gﬁgsﬁc 2k I@?}yfeﬁg gﬁﬁgpﬂﬂgﬁ‘gé#% rﬁ/%&)l hawk ﬂ:&s ﬁ’ig’l ¥fohol

otosensiti Vi ntion to

%et TR j(ef@morabﬂ%w LB& arélgsﬁbalaq fef&réepnpounds

poly e by a photopoly zation initiator are

pr ef ermedoa®nseiGhesd aRBAGICRPILHEEBIVeRER pRAEAPIYHB by mass or less
Exanpl es thereof include polyethylene glyco

dicaamisy ltled @1(iile ofpobamidfisgasd et hyl ene glycol unit: 2
to 20), 15 polyethylene glycol dinethacrylate (the
H06b&Er of each ethylene glycol unit: 2 to 20),

pol y(1, 2- propyl ene gl ycol ) di acryl ate,

dd) y ( Mongumessphiemengiploseno) tierisiahleamngitatated double bond

pent aerythritol dlacrylate ent aerythritol

di met HaBopPRERCOTIgag A dph abde un@[ny@t@gl gpuble bond
dr@%ag%ﬁ@t Sou penéle%(%/éogr@% hg::a%p (% ﬂ?ér%sm composition

RSBk he BERSL BB e

gggﬂé% bi sphenol A diglycidyl ether-acrylic acid
'bisphenol A diglycidyl ether-nethacrylic acid

adduc t(N&E}g cr%;%orﬁﬁ)ftﬁ]asé ?H‘éﬁ@ﬂl@b{t 9 E%ig&g&%@ﬁgﬁlon initiator

These may e used al on Inam two or

NRE Bred&isdd Lisneh b hASHSlymEALaLRRAbARRLLY MBIk 8% BT NBde
is added in an anoun of preferably 0 to 5 25 parts

ol yeasEend @k ol iR ta pthy nbmber A apiaethslehy glyesiburiagded 20),

on 100 parts by nass of the polyam de of the present

i polpnbyleme glly & daheth@Bylate (the number of each ethylene glycol unit: 2 to 20),
poly(1.2-propylene glycol)diacrylate, poly(1,2-propylene glycol)dimethacrylate,
pentaerythritol diacrylate, pentaerythritol dimethacrylate, glycerol diacrylate,
glycerol dimethacrylate, dipentaerythritol hexaacrylate, methylenebisacrylamide,
N-methylolacrylamide, ethylene glycol diglycidyl ether-methacrylic acid adduct,
glycerol diglycidyl ether-acrylic acid adduct, bisphenol A diglycidyl ether-acrylic
acid adduct, bisphenol A diglycidyl ether-methacrylic acid adduct and
N,N’-bis(2-methacryloyloxyethyl)urea. These may Ee used alone or in a mixture of
two or more according to need.

The photopolymerizable monomer is added in an amount of preferably 0 to 50

parts by mass, more preferably 1 to 20 parts by mass based on 100 parts by mass of

the polyamide of the present invention.

{0079]
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(e) Sensitizer A sensitizer may be added to the resin
conposi tion having negative photosensitivity of the
present invention as required to inprove
photosensitivity. Exanples of such sensitizers
include Mchler's ketone, 5-28-
4, 4" - bi s(di et hyl am no) benzophenone, 2, 5-bi s(4'
-diethylaninobenzylidene)cyclopentanone 2, 6-bis(4
%letg am nobenzyl i dene) cycl ohexanone, 2, 6-bis(4
%?Fﬁﬁfnobenzylldene) 4- met hyl cycl ohexanone,

2o Phxbsjis: & HOPRAREMLL SR o BRI GYEhRRe AN

anlno

_élgjcﬁlt'ror% %}‘ﬁ&]ﬁ’ﬂkﬁ’% fhe ﬁggeﬂ Qgﬁ{n gx)oag ?%Pg%e& ﬁ) nnpzrove photosensitivity.

nocilrnnany none,

-di WEEJ;%@EA BORRAZH BRI INEARGA or s l&:télﬂf 4

- di nmet hyl'am nobi phenyl ) benzot hi azol e, -bis

@%%ﬂ@i&ﬂ@la@ﬂhw&e@b}méﬂcﬁ;@ne) acet one, 15

- bi s(4-di et hyl am nobenzyl i dene) acet one,

3 ﬁbls@mdwﬁmmnmwérhyﬂdeiebwcmpbmmmr in),
3-acetyl -7-di met hyl am nocounmarin, 3-
SthixAC-aidloyl prhniridbenaylidene)arldhapaouear i n,
3-benzyl oxycar bonyl - 7- di met hyl am nocounari n,
&Ga’enswmdynethMnymamn@brlﬁlﬁwwameﬂky&@mmango
3- et hoxycar bonyl - 7-di et hyl am nocourrarl n,

&%h’é%wdquliéﬁlﬁwoélfi%}’ﬁ@ 4n‘€§ YRy ﬁwpi?%t hanol ami ne,

‘ﬁl:bfiff(g t an§/> a[g k? g 14 gL hanot am ne, -
%??lir?ébenzophe Lsoa

PR ST

2 Pl ARRRBER AR R nRGSR, 11 2zl ©

Jz-@twrm}neél VIBiA ?ﬁ’en]jl)ge&oﬁn&%ﬁé azol e, 25

ycl ohexyl - 5- nercapt'o-1, 2, 3, 4-tetrazol e,

T4 bﬁ(@dlﬂk&h/}llamﬁmb&%rﬁ@@fe%c&oﬂe3 4-tetrazol e,

2- nmer capt obenzot hi azol e,

2-3-pis(H-dethiyydnsinbios ylydepk Jabenzgxazol e,

2- (p- di met hyl am nost yryl ) benzot hi azol e,
3,3’-carbonyl-bis(7-diethylaminocoumarin), 3-acetyl-7- dlmethylanunocoumann 3-

"u

ethoxycarbony1—7-dimethyla.minocoumaﬂn,
3-benzyloxycarbonyl-7-dimethylaminocoumarin,
3-methoxycarbonyl-7-diethylaminocoumarin, ,
3-ethoxycarbonyl-7-diethylaminocoumarin, N-phenyl-N-ethylethanolamine,
N-phenyldiethanolamine, N-p-tolyldiethanolamine, N-phenylethanclamine,
N,N-bis(2-hydroxyethyl)aniline, 4-morpholinobenzophenone, isoamyl
4-dimethylaminobenzoate, isoamy] 4-diethylaminobenzoate, benzotriazole,
2-mercaptobenzimidazole, 1-phenyl-5-mercapto-1,2,3,4-tetrazole,
1-cyclobexyl-5-mercapto-1,2,3 4-tetrazole, 1-(tert-butyl)-5-
mercapto-1,2,3,4-tetrazole, Z-mercaptobenzothiazole,

2-(p-dimethylaminostyryl)benzoxazole, 2-(p-dimethylaminostyryl)benzothiazole,
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-29- 2-(p-dinmethylam nostyryl)naphtho(1, 2-p)thiazole
and 2-(p-dinethyl am nobenzoyl )styrene. O these, at
| east one sensitizer selected from the group

consi sting of benzotriazole, 2-nercaptobenzi m dazol e,
1- phenyl - 5- nercapt o-1, 2, 3, 4-tet-r azol e,

1-cycl ohexyl -5-nercapto-1, 2,3,4-tetrazole 5 and
1-(tert-butyl)-5-mercapto-1,2,3,4-tetrazole is

preferabl y added. The sed,alone or in a
&-&-&%@WSW‘W&P@‘%O%FE@%% A3%r is added in an
unt of .preferably 0 to 1 arts

oG Sty BB et OF R BBl UBE SR st from

f ] . s b ion. 10
F%%gbc]qm (C %’ngﬁo} ﬁ%%%}l}é,i ﬁﬁ?@%@gﬁ&kﬂﬁ@%ri zation
! ﬂghéliy‘l—%fmﬁxp@ﬁ,f}@',dﬁ@uéz%]é, heyERRER1GORBREHhI 1013 havirdsle
negati've photosensitivity of the present invention as
I AU [ 84 buy1)- SR Q¥DtS 1 21 4-kdtpaz oIk is proferablp ediid! y Thesd may be
the photosensitivity of the conposition solution when
Stisefialt@ie ot In Amisueibfawpek yvee.i zati on i nhi bitor, for
exanpl e, hydroqui none, N-nitrodi phenyl am ne,
p- t er tFHeueyditzdrécitied ipaeaotinitaf preéerably 0 to 15 parts by mass, more
N- phenyl napht hyl am ne, et hyl enedi am netetraacetic .
aprettratily 2-te ¥ 0 ipatieiames kasehen 800 pagtsdryi massof e nglyaase of the
et her diam netetraacetic acid,
2pBseiit .Ipveptcbut yl - p- met hyl phenol ,
5-ni é)r 0S0- 8- hydr oxyqui nol i ne, 1-nitroso-2-naphthol,
2L098P} 0s0- 1 - napht hol , 20

2-nitroso-5-(N-et = N-sul f opr opyl am no) phenol ,

I\ﬁfﬂi t r%@gyﬁpéﬁﬁlgﬂiﬁ {foxyam ne  anmoni um sal t,

N-nitr 1- N ] ' : i

N RSB PRbll BHIEE X ATOR ATHONUTER bavin
bﬁe%ﬁ@g ?&B&n B ITBE hf Prdseft i Mt a9 fedufredtdigGrbve Adbility of
anount 8 preferably O'to 5 parts by nmass, nore

PRRA§ERkY arfl B8 ph&odenpiditity BY thErsmpbsites saltticDOh@adtdsng.
by mass of the 25 polyam de of the present invention.

[ 0081] As such a polymerization inhibitor, for example, hydroquinone,

N-nitrodiphenylamine, p-tert-butylcatechol, phenothiazine, N-phenylnaphthylamine,
ethylenediaminetetraacetic acid, 1,2-cyclohexanediaminetetraacetic acid, glycol ether
diaminetetraacetic acid, 2,6-di-tert-butyl-p-methylphenol,
5-nitroso-8-hydroxyquinoline, 1-nitroso-2-niaphthol, 2-nitroso-1-naphthol,
2-nitroso-5-(N-ethyl-N-sulfopropylamino)phenol, N-nitroso-N-phenylhydroxyamine
ammonium salt, N-nitroso-N-(1-naphthyl)hydroxylamine ammonium salt and
bis(4-hydroxy-3,5-di-tert-butyl)phenylmethane may be used.

" The polymerization inhibitor is added in an amount of preferably 0 to 5 parts
by mass, more preferably 0.01 to 1 part by mass based on 100 parts by mass of the
polyamide of the present invention.‘

[0081]

(g)  Heat crosslinking agent
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(g) Heat crosslinking agent -30- A heat crosslinking
agent capabl e of crosslinking polyamde or formng a
crosslinking network per se may be added to the resin
conmposi tion having negative photosensitivity of the
present invention according.4@. need when heat-curing a
coating filmto further enhance the heat resistance.
As such a heat crosslinking 5 agent, am no resins and
derivatives thereof are preferably used..In. .
par t i Adteak crogplipking agentganpably ‘gfdﬁ?ssﬁ‘i‘l@ﬁg Palyappdde or forming
hydr oxyet hyl ene urea resins,, nmel am.ne resins . :
pEn iRt RE A P ST Fray BR300t P UK OB OPREFSRp hayige negative

sg}%{os%s&w ﬁﬁe&r%%ﬁbﬁ%%%&gSr%g%%?%ﬁ‘%?ﬁ%ﬂﬁ’*-%mnga
TR 15 o BB oo ROALS KRB0 N, R ARrbiiRfing

I . 10 it
B olopasis sl i g

%%%ﬁs{ 'lg{fg,%él rBa Adgis! iRt yae abavesifg ipdagiiesesinar i ous
a Itrve

s such as d scattered 15 light absorber, a

RAkdgiandminpr&imahhidegvagesnthesmnlar @efcrably eedpl Thgheat
agent may be added to the resin conposition having

RegaliiMey phol seinsddladsi prefecdbly hexapredmagmethytaishmelgmine.
according to need. [0083] <Process for fornin% cur ed

rel i effhpataterosshmdngagant sodded Wgnearauas AHpFEtRsLTYHBe e@parts
20 The above-descri bed resin conposition havi
oatisveopt e EEbIE B €0 13 PYS by MaBRaed Qrh DU EY e pf the
fornina a cured relief pattern of the present

ippleaRite ROMAPRENtcured relief pattern is produced by

tg éollomﬁng steps. [0084] First, the conposition is

d gﬁ]ed to a silicon wafer which is a substrate. At

e SR ed to the substrate in order
" In addition to the above components, various additives such as a scattered
light absorber, a coating film smoothing agent and a silane coupling agent may be
added to the resin composition having negative photosensitivity of the present
invention according to need.
[0083]
<Process for forming cured relief pattern and manufactur'mg semiconductor device>
The above-described resin composition having negative photosensitivity is
used in the process for forming a cured relief pattern of the present invention. The
cured relief pattern is produced by the following steps.
[0084]
First, the composition is applied to a silicon wafer which is a substrate. At
this stage, a silane coupling agent may be previously applied to the substrate in order

to improve the adhesiveness between the composition and the substrate. For-

coating, spin coating using a spin coater, coating by a die coater, spray coating using
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to inprove the adhesiveness between the conposition
and the substrate. For coating, spin coating using a
spin coater, coating by a die coater, spray coating
using -31- a spray coater, dipping, printing, coating
by a bl ade coater or roll cealing my be used. O
these, spin coating is preferred because the film
thickness can be easily control |l ed by changing t he

g?atyl 4 E%ﬁ{lﬁ % é c%gﬁ@%lgyogﬁﬁd% g z;(tgr JET kPlcé{atiny}Say be
;i’xﬁé@r '@f‘rﬁgs es ’gggpre‘féifég ob%g s tﬁé #i tfhﬁ:kﬂé’s% cn bt by

I ckness of

Q:Bﬁtr@?éﬁ' B’i’g:hﬁﬂﬁn d mé' Beutibh GufPat dfMfe Eﬂnﬁ %ﬁér 8@ rdfBrabR0the
the filmis Trradiated wth active light in a desired

RabLARY flnd hidk@edsT AOdbnepRIINABEK:miME] $thaths 8)8) cured film

el ectron beans, ultraviolet light or visible |light nay
m&sHﬁﬁdﬂ&ﬁhﬂﬁtbﬂ@lhmg@anlo active light having a

wavel ength of 200 to 500 nmis preferably used, and
i[0083e, (365 m) is particularly preferred. A contact
aligner or a stepper is generally used as an aligner.

Al t er NgKi, \aﬁerypredvagagtaed Arsneg ths soatingddin 3t 30de A2 thexfilm is
coatlng filmby laser _irradiation of actinic rays.

Supdiatgd anty af:;w% HBeltip aév@reralmﬁgt@@éﬁgv wgy p@egotmask While
§é D or BB ORR TEAar DER &Y PP RGR P e ackve ligh,

{lgenlg%h%?%\%g L “gavt %ﬁg@)o?tzgg g o?(gq 1?{3% %r%ﬁeé%bgy ufeglog%(f) 1-line (365
é‘m@ﬁgﬁ& PY& er[‘e% | ef il gfbgne(f gPa ?ﬁeﬁ&ﬁ@é&%ﬁaﬂ?ﬁsed as an

ng uni iated parts

re
qiﬁ ro P@llterrdvély géjﬁ’eﬁteﬁpﬁl‘é? BE dfr@étlypﬁhﬁém&g £ cHMtind il aser

vent of a good solvent and a poor solvent for

Fiﬁhdﬁ@ﬂiﬂlﬁ@f AcEMickBysUS SdbaBuEAIE, dﬁvnqirsnaephom&@ﬂlslmbe ipBst exposure

Exanpl es of such good sol vents include

Wake (FBB )-o2-ppy-d el opthoene balld- 1age by perforfigd aodrnydemeerature for any
N, N- di net hyl acet am de, N, N-di net hyl f or ram de, di net hyl
Petibd Kprdierabiparmtiempertare bh4d°6hie, 1 282Q fet 1Yl segamdsgo 240 seconds)

but yr ol act one, cycl opentanone and cycl ohexanone.
according to need. ,

[0086]

Then, a negative relief pattemn can be obtained by removing unirradiated parts
by dissclving in a developer.

A good soivent for polyamide or a mixed solvent of a good solvent and a poor
solvent for polyamide may be used as the developer used herein. Examples of such
good solvents include N-methyl-2-pyrrolidone, N-acetyl-2-pyrrolidone,
N,N-dimethylacetamide, N,N-dimethylformamide, dimethyl sulfoxide, gamma
butyrolactone, a-acetyl-gamma butyrolactone, cyclopentanone and cyclohexanone.
Examples of such poor solvents include toluene, xylene, methanol, ethanol,
isopropanol, propylene glycol monomethyl ether acetate, propylene glycol

monomethyl ether and water. When a mixed solvent of a good solvent and a poor
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25 Exanpl es of such poor sol vents include tol uene,

xyl ene, nethanol, ethanol, isopropanol, propylene

gl ycol nononet hyl ether acetate, propylene glyco
nononet hyl ether and water. Wen a m xed sol vent of a
good sol vent and a poor -32-330lvent is used, the
mxing ratio i s adjusted depending on the solubility
of the polyam de resin coating filmto be devel oped

aé}v%ﬂfﬁa@%adﬁﬁr%&%{sé ioinsra PR P B WBioraf e,
%er rell e&g%ﬁwg&rlﬂee égFirégddé I[hg%gz I{C)J%Egﬁlaﬁéae

ﬁgn}@h{ Ba be WHX é’a’rlblﬂo& Qelé&g@ﬁgmtchﬁplﬂg\b%ﬁ@ﬁi@ rotary

rinsi stilled water, nethano

Fﬁgﬁﬂganduﬁgﬁhppanol t ol uene, xyl ene, propylene
ycol™ nmononet hyl ether acetate and propyl ene glyco

moogret hyl ether may be used alone or in a mxture.
10 [ 0088] Subsequently, the relief pattern of
pol yaffihee, théynsgadbt seliefpaticsn foemté dy tdovelOPner is wahed woth a
i nduce cycl odehydration reaction and crosslinking
rm’&utgl lopuid whremelsy the dekelppet- r disitled ripsang bauid{distitled Watesm
pol yam de-im de resin excellent in heat resistance
ctaﬁhmlmamohemr%@ﬁl fqla@nﬁam@gﬁepmakﬂé glycalinenqipetpy pther

performed _using a hot 1§‘Fﬁﬁ ingr oven or .a
taéﬁﬁﬂ@raé’fimf%mé‘?@gﬁlmﬂ@% ¥ WFP% Q%% & iff g mixture.
gp8§ﬁan1can be set. Air or inert gas such as nitrogen

gon may be used as anbi ent gas in thermal

STIE TP e PR T
SRIF-E98 ﬂHﬁE? E){c‘ij&iéhg&aué{@felafna@l:irnﬁ%réﬁlﬁgﬁﬁ% réAcii, %%Feby a

protection nt er i nsu g filmor an
%u&ﬁi/reﬁgf Sh@i@rhbd o golpLMAEMMHIGEAR efleleSEn heat resistance

fabricated on a substrate such as a silicon wafer in a
fa@ GRS t@dedTBISutlatitih AlNgclézatise Fac Ol ckit e pedfevinedusing a hot

plate, an inert oven or a temperature-programmed oven in which a temperature

program can be set.  Air or inert gas such as nitrogen or argon may be used as

ambient gas in thermal cyclization.

[0089]

The cured relief pattern thus obtained can be preferably used for
manufacturing a semiconductor device, while being used as a surface protection film,
an interlayer insulating film or an g-ray shielding film in a semiconductor device
fabricated on a substrate such as a silicon wafer in a process of manufacturing a
semiconductor device.

Examples

[0090]
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Exanpl es 25 [0090] -33- The present invention is now
descri bed by neans of Exanpl es and Conparative
Exanpl es. The list of conbination of polynmer raw
materials in each of the follow ng synthetic exanpl es
is showmn in Table 1. (Synthegss of polyamde) 5
Exanpl e 1 13.59 g (0.075 nol) of 5-am noisophthalic
acid, 68 of y- butyrolactone (hereinafter al so

B g E%S%I}l%ﬂ%"%gmie A S
%‘?nééaq%at ekx Gl % BI I gzgm Fl‘%tlglg at p(gymer T gvcmla'@rial% in each
PRI B R 1o i 2

ropw se using a dropping
f I Xxture was stirred at 50C for about 2
(ggﬁﬁ&l ap%grg??nce of 5-am noi sophthalic acid was
ghseipred by high performance [|iquid chromatography
(herelnafter al so "HPLC') and then 22.07 g (0.075 nol)
of  biiplsepyh-035 Inalfels- atnﬁtoﬁ@ﬁﬁﬂxbmydm 0680 ket totetone
20.11 g (0.155 nol) of 15 ydr oxyet hyl net hacryl ate,
KheBihafer Qsal 55BID1))and fl 1 By rg @ildenah df grridinewer@Bttroviced into a
introduced into the flask and m xed, and the m xture
waparghle flagdwith a30C dlane,2inf the wixtemavas semediand laratad to 50°C in
tenperature for 10 hours. Thereto was added dropw s
GOw aiar @aﬂq o 12%216 &60-97bmoD of 2ymetBravipyloxy b lﬁfrﬁya%ate diluted
di SS? % vrlﬁse d%]égn%o I&Pqp%v?&eé&?q&?? érlgsgl\l/lg rfun]iéal and the

s SEER A0 PR, BB about 30 mi nutes, and
:zﬁp;“p;% 07 e AMED R LR
cﬁg Elﬁ‘oﬁitator %gﬁgﬁs@f?ﬁ "?Lg'%gﬁmbﬁgg bgggg\éﬁS mol) of

tmﬁﬁe@ltyps ,130,41431‘téﬂa6%8x§?1ﬂ:&h£(ﬁ@§h&@ 120.131(0.155 mol) of
2-hydroxyethyl methacrylate, 11.87 g (0.15 mol) of pyridine and 84 g of GBL were
introduced into the flask and mixed, and the mixture was stirred at 50°C for 2 hours
and then at room temperature for 10 hours.

Thereto was added dropwise 60.04 g (0.281 mol) of
dicyclohexylcarbodiimide dissolved in 60 g of GBL in an ice bath over 15 minutes.
Then, 60.25 g (0.139 mol) of bis[4-(4-aminophenoxy)phenyl]sulfone dissolved in
180 g of GBL was added thereto over about 30 minutes, and the mixture was stirred
for 2 hours with keeping the temperature lower than 5°C in the ice bath and then for
4 hours at room temperature after the ice bath was removed.

Subsequently, 15 g of ethanol was added thereto to terminate the reaction, and

the mixture was diluted by further adding 130 g of GBL. Precipitate from the

~ dehydration condensing agent (dicyclohexylurea) was removed by filtration under

pressure. With stirring the reaction solution, a mixture of 700 g of water and 250 g
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25 the m xture was diluted by further adding 130 g of

GBL. Precipitate fromthe dehydration condensing

agent (dicycl ohexylurea) was renoved by filtration

under pressure. Wth stirring the reaction sol ution,

a mxture of 700 g of water_gpd 250 g -34- of

i sopropanol was added thereto dropw se, and the

pol ymer precipitated at that stage is separated and

redi ssolved in 600 g of GBL. The solution in which t

;ﬁf |1§ﬂmpanwa‘§a3raélaw%§ﬂsr% dropwisgaenehe pelymmes erecipitgtediat @at stage

g é‘%ﬂ%@‘ﬁ%‘g TR e ST T I oRyvioBin Sﬁ@mﬁuﬁggp&ymer

AR AR L A E tgreédgﬂ%%efo 5 i o
d1égersy}a§d g)% gp\AﬁteQH P(?Tlérﬁ{ei‘l%ﬁd e@tﬁnlgg@h ggfym%g atd Jvashmcr it

I'on ¢ rorra

( %{%ﬁ?fﬂlgﬁ%lg}g? aglhlg:l) ‘g%ﬁ%é?—g&g o 48 GHER tQkive pol amlde

polystyrene X 2 manuf act ar
lquSHQ/\A DENKO 10 K. K., solvent: DWMF, flow rate: 1. O
m/mn). [0091] Exanple 2 5.43 g (0.03 nol) of

5- am e SR tVBREh Svefdbetnol2dhlg vadightBEE Panshedsurdl iy §0. 06
nol ) of pyridine were introduced into a separable
f pearmkativint dhr@n dtbgraph yuitrereirafier tlbe "GRG )mvvast 12060 watsrms of
stirred and heated to 50C in a water bath. 4.96

(1] g8gemp(cplunin: ShodexHED 806, k 3xayanifactured by PHEERY 4 DENKO
diluted with 5 of GBL was added thereto dropw se
uSiKagsodveat:dIF nidow gateel -0 sianiphe ni xture was stirred at
50C for about 2 hours. D sappearance of
QDQ%HHOISOphtha|IC aci d was observed by HPLC and then
é? 35.,31 g (0.12 nol) of

-3,3" ,4,4" -tetracarboxylic dianhydride, 32.14

?0( J 4?54n4{% 5 [EP¢3) m8{) Ioglzs%%&fgé/p%rgﬂc L3 E?"Ggo?‘ b%‘Leand]r§759 8 (®los
DSt R Lot S et L S
LANREE M fsﬁnédﬁﬁnd]&até@% $o°d ief Rher ¥aSE. 24964 (0.032 mol) of
2-methacryloyloxyethyl isocyanate diluted with 5 g of GBL was added thereto
dropwise using a dropping funnel and the mixture was stirred at 50°C for about 2
hours. |
Disappearance of 5-aminoisophthalic acid was observed by HPLC and then
35.31 g (0.12 mol) of biphenyl-3,3’ 4,4’ -tetracarboxylic dianhydride, 32.14 g (0.247
mol) of 2-hydroxyethyl methacrylate, 18.98 g (0.24 mol) of pyridine and 135 g of
GBL were introduced into the flask and mixed, and the mixture was stirred- at 50°C
for 2 hours and then at room temperature for 10 hours. Thereto was added
dropwise 60.04 g (0.291 mol) of dicyclohexylcarbodiimide dissolved and diluted in
60 ¢ of GBL in an ice bath over about 15 minutes, and then 52.77 g (0.122 mol) of

bis[4-(4-aminophenoxy)phenyl]sulfone dissolved in 158 g of GBL was added thereto
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dropw se 60.04 g (0.291 nol) of

di cycl ohexyl carbodi i m de dissolved and diluted in 25
60 g of GBL in an ice bath over about 15 m nutes, and
then 52.77 g (0.122 nol) of

bi s[ 4- (4- am nophenoxy) phenyl }sul f one di ssolved in 158
g of GBL was added thereto -35- over about 30 m nutes.
The m xture was stirred for 2 hours with keeping the

tenperature |ower than 5Cin the ice bath. Thereafter,
0¥erzbguy ) mitmtesp| Thetniztuen wef sigise fs? heyeawith keaRiBg Hie

(rmanuf actured by CH SSO CORPORATI ON, Item No. FM3311,

frampssrtuzplevandan §°q) Beitedtatei ght : 1000;

o1 opy | BFESTOLb! &1 PORRHH! AP BOR HLAGTe GPORin
e gAe ALy STt DR AHON I Mo IR olipber averase
PR3l Gite: Flook SRbRAL B iRho by PR PR, ¥

%g(f%‘{mﬂggmg{‘%fd ¢ RATE 72D ﬁﬁmﬂgrdug EXRMAbRich] tRmaia8))

The GPC wei'ght average nol ecul ar

\WRLaAtwied 39 3f 11 Whs £fdcd Aley&b MFRNEsdTRAS the eixtupndes stirred
the same conditions as in Exanple 1 was 90000. [0092]

Bxasml @ mbetatur®Fo:103 hurd {fertd jee GhthSwamemov &b phitheahbsequent
acid, 68 g of GBL and 11.87 g 15 (0.15 nol) of
RY&pE Gichepastormed i thedame thann¢ra:s an Espapletlte ghieaskyamidh P&l
1L volune, and the mxture was stirred and heated to
SE GRC aveigt everhgettholequangeight(q FoZ &n wepny ofgolystyrene measured
2-met hacryl oyl oxyet hyl i socyanate diluted with 12 g of
oBdewihs saaeleenditiens as i Exprapinl s 98Py a dr oppi ng
funnel and the m xture was stirred at 50C for about 2
HBYYY. 20 Di sappearance of 5-am noi sophthalic acid was
a:rbser ed by HPLC and then 22.07 g (0.075 nol) of
Xﬁﬂ@*@ -3,3',4,4' -tetracarboxylic di anhydride, 20.11

g (0. 075 haZofy: i ORGEAR Y bAGBL aAd 1837
0o( % 5p P Bsiftr  GhbR AR e o e
'vgghfsqﬂa? 6l Qe LBR itk e@ith MiepRthblaadk it M Kyblughe, and
s stifred at 50C
the mixture was stirred and heated to 50°C in a water bath.  12.26 g (0.079'mol) of
2-methacryloyloxyethyl isocyanate diluted with 12 g of GBL was added thereto
dropwise using a dropping funnel and the mixture was stirred at 50°C for about 2
hours.
Disappearance of 5-aminoisophthalic acid was observed by HPLC and then
22.07 g (0.075 mol) of biphenyl-3,3’,4,4’-tetracarboxylic dianhydride, 20.11 g (0.155
mol) of 2-hydroxyethyl methacrylate, 11.87 g (0.15 mol) of pyridine and 84 g of
GBL were introduced into the flask and mixed, and the mixture was stirred at 50°C
for 2 hours and then at room temperature for 10 hours.

The procedures including and following the introduction of

dicyclohexylcarbodiimide were performed in the same manner as in Example 2 to
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for 2 hours and then at roomtenperature for 10 hours.
25 The procedures including and follow ng the

i ntroduction of dicycl ohexyl carbodiimn de were
performed in the same manner as in Exanple 2 to -36-
gi ve polyam de P-3. The GPC xygight average nol ecul ar
wei ght of P-3 in terns of polystyrene neasured under
the sane conditions as in Exanple 1 was 87500. [0093]

Exanple 4 5 36. 2 . 2. pol) of 5-am.noi sopht iC
POl AE P e GG WgiEnG RYGsiEE Taler At O RO e it of

32, 83 0.2 I of . 5- nor bor,nene- 2, 3-di car boxyl,i
BAhG e nes g it S R AP e Sl e PR BTS00
i &%gvolune, and the m xture was stirred and heated

% éC in an oil bath and allowed to react in that

Z&S&%}rﬁlef@r 24 hours. Disappearance of
-am‘nol sopht hal i ¢ aci d was observed by HPLC and then

the 1Q5h83Gh1qRo15 0 Sakiibivéphitalt hadULACk bNGBLS31.64 £(0.4
of ion exCchange water at once to precipitate the

EAT bf SO 83 (B mbDronsaforbirfienec? § sti@rb@xgid enhydride
The powder was collected by filtration, washed with
wadre inteddcadaatounRegirable fhkk 406 af Idr v@Omboandshe¢ mixtgieweasatirs
nor bornene i m de bl ocked 5-am noi sophthalic acid '
(and Iheated &y S0RE1 ighn 0il32h £@)allowts @@alin ghat Sta@ A6t Fbhjuref

bi phenyl -3,3',4,4'-tetracarboxylic dianhydride, 20.11
Pisgrpearsacens] 5raminoEoplitialingrid Wos Dbﬁémﬂéﬁi/ﬁpét(é andjthem theg
(0.15 nol ) of pyridine and 84 g  of QEh wer e

iTARGUOH seEOT Miap IirodieediBie Lliter afldrn Grehange WaLe) & QG “and

e e e bR APk Gl PRTGS" 1B MBS v

0,075 f th b i i d o

(007 FRblrbhal iR 88 50 T b Bl Bk forgo o o
' - F=Tal : ok Of

i e U R R

ngoytighe was heated and stirred at 50C for about 30

m nutés to dissolve the conponents. The procedures
i ncl udzmg @di75ehdIPYE Fighdoye 3j3nU40dkieichdox dfc dianhydride, 20.11 g

(0.155 mol) of 2-hydroxyethyl methacrylate, 11.87 g (0.15 mol) of pyridine and 84 g
of GBL were introduced into a separable flask with a 1L volume and mixed, and the
mixture was stirred at 50°C for 2 hours and then at room temperature for 10 hours.

24.55 g (0.075 mol) of the norbornene imide blocked 5-amincisophthalic acid
separately prepared as described above, 49 g of GBL and 11.87 g (0.15 mol) of
pyridine were further added to the flask, and the mixture was heated and stirred at
50°C for about 30 minutes to dissolve the components.

The procedures including and following the introduction of
dicyclohexylcarbodiimide were performed in the same manner as in Example 2 to
give polyamide P-4. The GPC weight average molecular weight of P-4 in terms of
polystyrene measured under the same conditions as in Example 1 was 56700.

[b094}
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di cycl ohexyl carbodii m de were perfornmed in the sane
manner as in Exanple 2 to 25 give polyam de P-4. The
GPC wei ght average nol ecul ar wei ght of P-4 in terns of
pol ystyrene neasured under the sane conditions as in
Exanple 1 was 56700. [0094}3737- Conparative Exanple
1 44.13 g (0.15 nol) of

bi phenyl -3, 3" ,4,4"' -tetracarboxylic di anhydride, 40.21

2- hydr oxyet hyl nethacrylate, 23.73 g
?8¥§&%%8%1%?$%¢$¥dine and 169 g of GBL were
intro ont a8 F 38k . W : :
935 g AhaRl S f oPlealihR e o

m xed, e 5 mxt
hov0s ndot NRYIBL YR MdISPRL@L 1 B % Q.3 %Q)lmgiyﬁdine-ﬁhﬁ 169 ¢
procedures including and foll ow ng the introduction of

Gf YR ORerodidea thith Aisefark¥E Safek itk b MTe0/ohiind £ BB, and the
manner as in Exanple 2 to give polyam de P-5. The GPC

urixgirt way etimgat/idPE €orl Blioure ghthew bt Bom températunsiodfl0 hours.
pol ystyrene neasured under the sane conditions as in
Exanp(lde progadurgSmomdinktanddodsyinCompiatratuctienEk anpl e 2
310.22 g (1.00 nol) of diphenyl )

aligpetahgx gearhodpimide tweae perbosog e theisamh yenpefeas in 2x@mply o
(2.08 .nol ). of  2-hydroxyethyl nethacrylate, 158.2 g
(@veorelngnifie 6t 5-pyHiediie WeaHd ayuags golspulapeight of P-51n terms of

introduced intq a,separable flask with a 5L vol nd
FSVTSTSEELE S R GHEE GG AT BLE S RB s 0500
tsﬂyﬁrature for 16 hours. 400.28 g (1.94 nol) of

&lcy | ohexyl carbodii m de di ssol ved and diluted in 400

R HRASIm ed thereto dropw se over about 30
%Fﬁé?es in anrﬁgg bath and then 185.97 g (0.93 nol)

of 4, 41adb r(il.@9%&P@Mi}hﬁl@h@tﬁﬂdj,§Q@,ﬁ5§‘e9raj:d}b(§é@cQlia‘?lilydﬁde,
&BL was added thereto ovér about 60 m nutes.” The

706" S 2VBSmET) bf e dioRiyetBylhaethacrSlatd, 158.0 gi(P@0IntR) HBAsRidine
and 20 50 g of ethanol was then added thereto. The ice
Eat i 00A g of &Rlvedredndoduted imtx b weprabbafasktwith £ 6L frolunsgenand
addi tional hour. Precipitate fromthe dehydration ,
gongdresid tlee magenstwasdliyed hiolexytbmperalursvios 16 dronse d403:28 g
filtration under pressure and then the

(1.94 mol) of dicyclohexylcarbodiimide dissolved and diluted in 400 g of GBL was
added thereto dropwise over about 30 minutes in an ice bath and then 185.97 g (0.93
mol) of 4,4’-diaminodiphenyl ether dispersed in 650 g of GBL was added thereto
over about 60 minutes. The mixture was stirred for 3 hours still in the ice bath and
50 g of ethanol was then added thereto. The ice bath was removed and the mixture
was stirred for an additional hour. Precipitate from the dehydration condensing
agent (dicyclohexylurea) was removed by filtration under pressure and then the
reaction solution was added dropwise to 40 L of ethanol. The polymer precipitated
at that stage was separated, washed and vacuum dried ét 50°C for 24 hours to give
polyamide P-6. The GPC weight average molecular weight of P-6 in terms of

polystyrene measured under the same conditions as in Example 1 was 92600.

[0096]
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reacti on solution was added dropwi se to 40 L of

et hanol. The polyner precipitated at that stage was
separated, washed and vacuumdried at 50C for 24 hours
to give 25 polyam de P-6. The GPC wei ght average

nol ecul ar weight of P-6 in tgrns of polystyrene
nmeasured under the sanme conditions as in Exanple 1 was
92600. [0096] -38- <Preparation of resin conposition>
Exanple 5 100 parts by mass of pol yam de (P-1)
oBteparatidn phreEiagopinesitiond parts by mass  of
tetraet hyl ene gl ycol dinethacrylate, 4 parts by nass
Bxample 5 :

L R OF bty S o1 Blanes R BRRPHE P, FPaltE by fhass
t et %azole 3 parts by mass

éfgﬂﬁ@%&%ﬁég%%ﬁgﬁ%%ﬁ%@%ﬁ%iééﬁﬁfiH@F“&Pﬁs part by mass
TR NS R PR L B s ot o R T o TS B
E&ﬁrirlgE%Q -945:}‘%3{0-9,?,33@?&&&%1%33 s as@of

rrolidone and 48 parts by mass of 10
BRERZYL 2 yaRiQbhyh gL Y08 RurtBsm hdsl df NahR@sédiplag inine and
pol ytetrafl uoroéthylene filter wth a pore size of
Q02afls BY hRsgbMexhRsihox GoshPRict intdladink vdie disolval imaafixed
varni sh. [0097] Exanple 6 Resin conposition V-2 in
sbleclitafmod parabninaks oid$-nedttydi2amdrdlidotd endsdhparkD ymasm of
as in Exanple 5 except that polyam de (P-2) obtained

' ibansk alvphel. 2 Thasnixsedwas fiktated dhmopglPa poly[e@@ga?roemmf@er

7 Resin conposition V-3 in the formof- varnish was
otithed pesd siza of R 18 bR LY TepitherRIRPOsion Y i s farm o xeajsh-
t hat pol yam de (P-3) obtained in Exanple 3 was used
ilfdad of P-1.

Example 6

Resin composition V-2 in the form of varnish was obtained in the same
manner as in Example 5 except that polyamide (P-2) obtained in Example 2 was used
instead of P-1.
[0098]
Example 7

Resin composition V-3 in the form of varnish was obtained in the same
manner as in Example 5 except that polyamide (P-3) obtained in Example 3 was used
instead of P-1.
[0099]
Example 8

Resin composition V-4 in the form of varnish was obtained in the same
manner as in Example 5 except that polyamide (P-4) obtained in Example 4 was used
instead of P-1.

[0100]
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[0099] Exanple 8 Resin conposition V-4 in the form of
varni sh was obtained in the sane 25 manner as in
Exanpl e 5 except that pol yam de (P-4) obtained in
Exanple 4 was used instead of P-1. [0100] -39-
Conparati ve Exanple 3 Resin-gonposition V-5 in the
formof varnish was obtained in the sane nmanner as in
Exanpl e 5 except that pol yam de (P-5) obtained in

R RAT Sants S5 L o .
t
(e, | SRR 457 AL Dol U5 PRONGE

'Iﬁmﬁfafpg%r b Je X ;&m??aa%nfaé%ﬁ 5h B}’S‘Jaﬁq@é upf:oﬁpémw

[0102 atlo yam de resin fil

u%sqgedmgtgggéﬂamy> The resin corrp05| t| on in
the form of varni sh obtained in the above-descri bed

Exaopl es 5 to 8 and Conparative Exanples 3 and 4 was

each applied to a 5 inch silicon wafer previously

st@ppm’atéchmns;nlbstrate treatnent with 15

3-am nopropyl tri et hoxysilane using a spin coater

( manufResinuroggpobijiom dk§ an Bedotm ohvariiishivae dbtamsd e thesame

Clean Track Mark 7) and prebaked at 95C for 4 m nutes

tannsr apiyExamploaexergt tial pelyawids ¢P-n obtained i Cpmpprative

th| ck ess of 100 m Th coatl ng filmwas exposed
36?1?3?1 &%Hé?ddﬁﬂg%i?fg‘? eval uation by an i-line wafer

ﬁ@i@ﬁer (rmanuf actured by N kon Corporation, nodel

NSR2005i 8A) 20 with the exposure gradually

8%%9959&@ oftbolflafes AP AG R al b6t KABGGRf> 50 Lo

The resin composition in the form of vamish obtained in the above-described
Examples 5 to 8 and Comparative Examples 3 and 4 was each applied to a 5 inch
silicon wafer previously subjected to substrate treatment with
3-aminopropyltriethoxysilane using a spin coater (manufactured by Tokyo Electron
Limited, model name: Clean Track Mark 7) and prebaked at 95°C for 4 minutes to
prepare a coating film having an initial film thickness of 10 pm.

The coating film was exposed through a photomask for evaluation by an i-line
wafer stepper (manufactured by Nikon Corporation, model name: NSR2005i8A)
with the exposure gradually changed by a step of 50 mJ fcm” in the range of 50 to 600
ml/cm®. 30 minutes after the exposure, development was performéd by rotary
spraying using a 50/50(% by volume) mixed solveﬁt of gamma butyrolactone and
xylene as a developer for the period calculated by multiplying the time for unexposed
portions to be completely dissolved and disappear by 1.4, followed by rotary spray
rinsing with isopropanol for 10 seconds to give a relief pattern formed from the

polyamide resin film.
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mJ/cn2. 30 mnutes after the exposure, devel opnent was
performed by rotary spraying using a 50/50(% by

vol une) m xed sol vent of gama butyrol act one and

xyl ene as a devel oper for the period cal cul ated by
multiplying the time for une#pesed portions to be

conpl etely dissol ved and di sappear by 1.4, foll owed by
rotary spray 25 rinsing with isopropanol for 10

secon i relief 3

00T kS Sy R B OB 1 lroscope, e
RAE {RFel: dasutk Badilivirphs (ﬁz‘hYc%da dtteBanBeTrORLOP Frithout

and the | owest exposure (sensitivity) at which a sharp
Rael1Bighind e fHieieRtiod UE 6d hods h@evelopsiahd ERGddetidnlen a

di mensi on of via holes (devel oped and el uted portions
irBctAnglé)aedsalugibs) whereisabiatddain jheib@bstiek poliraived exhlubted The
| onest exposure were evaluated. The 5 results are

ghoulms areshdainlie Table[20103] <Measur enent of resi dua

stress of polyam de-imde resin filnm Each of the
dehpdsi ti ons obtained in the above-descri bed Exanpl es

5 to 8 and Conparative Exanples 3 and 4 _was applied
tMeasgromeahokiesidad mirgssrad pohyagidrgingide 19t gk ness of

ol A S BSa BERE
LA-T Cor. j . :

AT ol A P A e

THBLRG5PESS D LRI 0l LA B BB b

ak RELS S NYmenVpphiabR ! (maHEfa Bl rddHy RER-T C tion,
e D BB 2, s SY_IST_EN’EEECQ LD PR
6 nBRABEFLYE320088)préitaked BRBE Sardd InafM? 29a Bk Sbowd ddicribed
a filmof the polyamde-imde resin (Exanples 5 to 8)
Qfvalulgoof mha@ﬁﬁhy. esihen, it Waspedt-ahiedat B3eatPfoe S hdumniaddr)
having a filmthickness after curing of 10 m The
rresoghnadtmetphessusofg 4 Yretived Caning inasacogmanufeduteyd by e0YO

af orenenti oned residual stress neasurenent apparatus.
THBERMHY FYSTEMS ERoA-npddlinene; VEELGOOBY 4] prepare silicon wafers

with a film of the polyamide-imide resin (Examples 5 to 8) or the polyimide resin

(Comparative Examples 3 and 4) having a film thickness after curing of 10 pum.

The residual stress of the wafers was measured by the% aforementioned residual stress

measurement apparatus. The results are shown in Table 2.

[0104]

<Measurement of glass transition temperature Tg of polyamide-imide resin film>
The; composition obtained in the above-described Examples 5 to 8 and

Comparative Examples 3 and 4 was each applied to a 5 inch silicon wafer and

prebaked in the same manﬁer as in the above-described evaluation of lithography.

Then, it was heat-cured at 350°C for 2 hours under nitrogen atmosphere using a

vertical curing furnace (manufactured by KOYO THERMO SYSTEMS CO., LTD.,

model name: VF-2000B) to prepare a polyamide-imide resin film (Examples 5 to 8)
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15

<Measurenent of glass transition tenperature Tg of

pol yam de-imde resin filne» The conposition obtained
in the above-descri bed Exanples 5 to 8 and

Conparative Exanples 3 and 4 was each applied to a 5
inch silicon wafer and prebdked in the sane manner as
in the above-described eval uation of |ithography. 25
Then, it mas heat - cured at 350C for 2 hours under

PSR S BB B LR e WA g

RAARs oD ﬁ:gn O%etrgsupfiﬁﬂ € cft iR ﬁi@é@s desbthideviaestiflg a dicing
film (Exahples 5 to -41- or a polyimde resin

(32 maﬁﬁtatt\aﬁadwc&s C@@URATI@NVmB@el&aﬁel DA HM T8 96d
after curing of 10 m The resin filmwas cut into

peeled sffdtord i dilicon whefertisy digpiagdn e agreosalydrofluoric acid solution
(manuf actured by DI SCO CORPORATI ON, nodel nane:

DADecRart/ sbiif)-sleaped fipeebmglicef f from the silicon wafer by

di ppi ng in an aqueous hydrofluoric acid solution 5 to

pr epadée glass Fanshpeamppiamre Grgloé ge ﬁinesagné@swas measured using
transition tenperature (Tg) of the filmsa es.was
ﬁEﬁBF@@S dian thgrmospechppedl apalysis gpaniieqtinshe &%ﬁp%ﬂu Corporatlon

h
SRR Py YR e Bl SRS SELBOLEL S B8 1

fﬁp@e Detidond P b BF R ot B g s 25°C
ﬁé&%& 0 AR LOSLERS R 618 ARG 00

e at fos e resu s are
-'Eét%g% 2. 1ob AL o AnERATPLER. 8f e present invention,
coating films having high heat resistance can be
gQU§ﬂned Further, in Exanples using
ianinopolysiloxane as part 15 of the diam ne

. conpolmEx{rilenpf &8 pbestmt iffyentionadohtitg filmstmaviraviigig hédtgh

heat resistance and | ow resi dual stress can be
abtistanred:an b 0bQ8led| Thinftlger lih Ex4fples using diaminopolysiloxane as part

of the diamine compound (Examples 6 to 8), coating films having high heat
resistance and low residual stress can be obtained.

[0106]

[Table 1]
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nol e) Exanpl e 1 BPDA(50) Al PA-M 50) BAPS(100) Exanple
2 BPDA(80) Al PA-M 20) BAPS(87) FM3311(13)
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Tabte—2]
(ml/ cnR)
J:mlo 6150

8BEQA280blp®@ah43%1 47-tatggarBoxyc diguhydfdeanpl e 8 200 8 19
3tHraCon@graai ofier3894 8 Réacd#Bxylic dianhydride

AIPA-M: 2-methacryloyloxyethyl isocyanate blocked 5-aminoisophthalic acid
AIPA-N: 5-norbomene-2,3-dicarboxylic anhydride (imidated) blocked
5-aminoisophthalic acid
BAPS: bis[4-(4-aminophenoxy)phenyl]sulfone
FM3311: diaminopolysiloxane manufactured by CHISSO CORPORATION,
number average molecular weight: 1000
DADPE: 4,4’-diaminodiphenyl ether
[0107]
[Table 2]
Sensitivity resolution residual stress  Tg
(mJfem?) (pum) (MPa) (°C)
Example 5 100 8 28 315
~ Example 6 150 8 22 280
Example 7 150 8 20 290
Example 8 200 8 19 310
Comparative 200 8 24 230
Example 3
Comparative
Example 4 150 6 36 245
Industrial Applicability
[0108]

The polyamide of the present invention is suitable for forming a heat resistant

coating film for electronic parts or semiconductor devices.



Exanpl e 3 Conparative 150 6 36 245 Exanple 4 5

I ndustrial Applicability [0108] The pol yam de of the
present invention is suitable for form ng a heat
resistant coating filmfor electronic parts or

sem conductor devices. -43-_gtAIMS 1. A polyam de
having a structure represented by the chem cal fornula
(1): [Formula 1] O OHHO OHH Il ~~1 11 1l C
CNYL-Ni X2n XI 1 m/[ RIO- CC ORz 11 11 O
0 5 wherein mand n repres@Hﬁﬂg I nteger satisfying

n <150 and 0. 3<m ting
Bt s Avaysasads Frahg AaCurbiacsrissgr Pamhomy e R S
% ea h ndependently represent at |east one

t organi c group containing a

photopol ymeri zabl e unsaturated bond, a -000Rl group
and a /- 0g0R2pgrgup ane \ eath @t am OIHt ho pH)SIti on
relatifvellto 8 - CONH |
rep £s 16 ea

X2 represelts at | east

5 wherein m and n represent an integer satisfying m>1, n>1, 2<(m+n)<150 and
0.3<m/(m+n)<0.9, repeating units may be arranged blockwise or randomly, R; and
R; each independently represent at least one monovalent organic group containing a
photopolymerizable unsaturated bond, a -COOR; group and a -COOR,; group are
each at an ortho position relative to a -CONH- group adjacent thereto, X, represents
10 at least one tetravalent aromatic group, X, represents at least one trivalent aromatic
group, Y; and Y, each independently represent at least one divalent organic group,
and Z represents at least one monovalent organic group selected from the groups
-represented by the following chemical formula (2):

[Formula 2]

()

H 0=C C=0

N
/N
N/

Ry
15

wherein R, represents at least one monovalent organic group having 1 to 9 carbon

atoms and R4 represents at least one divalent organic group having 1 to 9 carbon

atoms.
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group, Y1 and Y2 each independently represent at | east
one divalent organic group, and Z represents at | east
one nonoval ent organi c group selected fromthe groups
represented by the follow ng chem cal formula (2):
[Formula 2] N\ NR3 HO=C\-@4-0 (2) R4 15 wherein R3
represents at |east one nonoval ent organi c group
having 1 to 9 carbon atons and R4 represents at | east

oz on >, an
o0 e Mg SR QLB R R B MR, gpesns o
Wie£1&itRi1pRk g%up%ep@%t%%&rﬁg ?&?d%ﬂh% cRem@hMBLENE (3):

sil oxane group represented by the foll ow ng chem cal
flebmblaz{3): [Formula 3] 16 -RS-Si OSi Osi-Rg- (3)
111 R/ RT PR7 5 wherein p represents an integer of
0 to 50, RS gnd R8gprepregent a divalent hydrocarbon
group which na be]ﬁ e sane or different and R6 and R7
r epr esemtRa—Si Ie—KyrdRecar bon (r oup whi ch nmay be
the same or difif ergnf. 31|{ A resin conposition having
negative photosensitivity’ conprising 100 parts 10 by
mass of the pol yam de according to claim1 or 2 and
0.5 to 20 parts by mass of a photopol ynerization

i ‘Whareia pgepregentyangnseese’ ¢ ©rd0f Br mihBs sepeeseric: dedlprsf
attern, conprising the steps of; applying the resin

RERsSTen SRR RiF Y bedhesaernralifferent aditandRe represent a

monovalent hydrocarbon group which may be the same or different.

3. A resin composition having negative photosensitivity, comprising 100 parts
by mass of the polyamide according to claim 1 or 2 and 0.5 to 20 parts by mass of a

photopolymerization initiator.

4. A process for forming a cured relief pattern, comprising the steps of?:
} applying the resin composition according to claim 3 to a substrate,
exposing the resulting coating film to an active light through a patterning
mask or directly irradiating the coating film with an actinic ray,
dissolving and removing an unexposed portion or a non-irradiated portion of
tﬁe coating film using a developer, and

heating the resulting negative relief pattern at 200 to 400°C.

3. The process for forming a cured relief pattern according to claim 4, wherein

the active light is i-line,

6. A process for manufacturing a semiconductor device, comprising the process

for forming a cured relief pattern according to claim 4 or 3.



15 exposing the resulting coating filmto an active
light through a patterning mask or directly
irradiating the coating filmwth an actinic ray,

di ssol ving and renovi ng an unexposed portion or a
non-irradi ated portion of the_coating filmusing a
devel oper, and heating the resulting negative relief
pattern at 200 to 400C. 20 5. The process for formng
a cured relief pattern according to claim4, wherein
the active light isi-line. 6. A process for

33232 Cstelué%ﬂ"?’af;wf mﬁ?@ﬁ%‘gﬁp‘}%ﬁ{%ﬂ?"vt B S phtl U o'l
g b %nearegfn%o 0§1t10n é?ciorgm%ﬁ‘) aﬁ?ﬂ gonduct or

Fsi ng a nposed of a resin
obtalned by curing the reS|n conposition according to

claim3.



