DESCRI PTI ON PROCESS FOR. PRODUCI NG SEM CONDUCTOR DEVI CE 5 TECHNI CAL
FI ELD The present invention relates to a process for producing a

sem conduct or devi ce. BACKGROUND ART A pol ybenzoxazole resin or a
polyi mi de resin that has excellent heat resistance, 10 superior

el ectrical and nechani cal properties, and the |like has been used to
produce a surface protective filmor an interlayer dielectric of

sem conduct or devices. A positive-type photosensitive resin
conposition that contains a pol yhsgaazeie resin or a polyimde
resin and a qui nonedi azi de conpound (photosensitizer) has been used
to sinplify the production process (Patent Document 1). 15Wen
produci ng a sem conductor device, a deposition step that fornms an
oxi de filmor the HROGESSSFOR PRODUAGING SEMCONBUCTORMBEYICE r cui t, and
an inpurity addition (inplantation) step are repeated. The

| i thography step utilizes a chemcally-anplified resist. After
conpletion of the |lithography step, a sem conductor wafer protective
filmid f OBENEAMNIEEDhol ybenzoxazol e resin or a polyinide resin.
Therefore, the 20 chenjcal]y-anplified photoresist and the )

pol ybenzoxazol gﬁ? PSRt gventiqn r%ﬁF‘i/ﬁorﬁHﬁ%ceg%éf pro H)‘bseﬂlé"éf@g?"ﬁor device.
sem conduct or production lines that are cl ose together. When
using the chemcally-anplified resist, a 17-top phenonenon (i.e., the

upper are R n has a width larger than that of the |'ower
ar ea) or_?ﬁgﬁ?ﬁgg nayggicur. (Patent Docunent 1) JP-A-1-46862 25An

obj ect of the ArRHRRhzoxGENYeLiRBr 4 Sollithidd R¥h Uit RasRkOdRRhehQEsiRAREUCI NY
a sem conduct or ‘device that can suppress a T-top phenomenon or the

li ke tiat stpetiopele¢tficAMaiNmédchanicdl Grepeftiek, Gl theQike daskdh Gsudde! slodiceafl er
using a chemcally-anplified resist in the production of

sem conductrficegenteaties flnDbiSA iGSHERfer Qlelcttrie off bédbbrid@Mor devices. A Accor di ng
to the present invention, the above object can be achieved by the 5

f ol | owi ng Ppsibivelype phtosgnsitiNeaksig camposition dratierntains ajplybenzoxazole resin or

a polyimide resin and a quinonediazide compound (photosensitizer) has been used to
simplify the production process (Patent Document 1}.

15 When producing a semiconductor device, a deposition step that forms an oxide
film or the like, a lithography step that forms a circuit, and an impurity addition
(implantation) step are repeated.  The lithography step utilizes a chemically-amplified
resist. After completion of the lithography step, a semiconductor wafer protective film
is formed using a polybenzoxazole resin or a polyimide resin. Therefore, the

20  chemically-amplified photoresist and the polybenzoxazole resin or the polyimide resin
may be used in semiconductor production lines that are close together.

When using the chemically-amplified resist, a T-top phenomenon (i.., the upper
area of the pattern has a width larger than that of the lower area) or the like may occur.
(Patent Document 1) JP-A-1-46862

25 An object of the present invention is to provide a process for producing a
semiconductor device that can suppress a T-top phenomenon or the like that may occur

when forming a circuit on a semiconductor wafer using a chemically-amplified resist in



(1) A process for producing a sem conductor device conprising a
circuit formation step of formng circuit wiring on a sem conduct or
wafer using a chemcally-anplified resist, and a cured filmformation
step of formng a cured filmthat protects the circuit wiring after
formng the circuit wiring, the cured filmbeing forned of a cured
materi al 10of a photosensitive resin conposition that conprises an

al kal i -sol ubl e resin having a pol ybenzoxazol e structure or a

pol ybenzox@g etRAuBRG saRicoRiubMEdN@s. @ conpound that generates an
aci d upon exposure to light, and a solvent, the photosensitive resin

conposi tion substantially not containing N- et hyl - 2-pyrrol i done. (2)
The process according to (1), wherein the content of

N-net hyl - 2DBGLOIURED O€ THE RB{ENTIONbt osensi tive resin conposition is 1
W % or less. (3) The process according to (1), wherein the content
of N-met hyl - 2- pyecewsiingds the nrwenthevephm,dmeabmqm@t eandierackiovad ditkd on i s
0.1 wt%or |ess. (4) The ocess according to (1), wherein the

cont ent? of WW@EW“’%— BWTP&CIW‘WR ‘W@fﬁﬁﬂ%senm tive resin
conpositio Wt % ar Ies 20Acco to the resent lr}entlon a

process fo )pr dgﬁr(‘?Fo BB ASTYE @gﬂ%’écetcﬁﬁ‘i’ E}g&,aglﬁ% ganatign
T-top phe”@?&%@ﬂ@&r&ﬁ%ﬂ&%ﬁg X Caﬁnd%tgfl \f)ﬁ? fél'gracc'ﬂ% nplbﬁed

sem conduc using a y-anpl fesrat

provided. 8RR PR Al fhhhdtlon Heb-o RO g%u?eé'ﬂhﬁthajfpfo&c@. tﬁé Quelar t

showi ng sem conductor device production Steps, and FIG 2 is a
Cr 0Ss- seCtwhinglafiv fBMhiSH M ciuifRires P b e®filn?b&RFToRR BTG Rfed d@Mrfe -

BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

10 of a photosensitive resin composition that comprises an alkali-soluble resin having a
polybenzoxazole structure or a polybenzoxazole precursor structure, a compound that
generates an acid upon exposure to light, and a solvent, the photosensitive resin
composition substantially not containing N-methyl-2-pyrrolidone.
(2)  The process according to (1}, wherein the content of N-methyl-2-pyrrolidone in

15  the photosensitive resin composition is 1 wi% or less.
(3)  The process according to (1), wherein the content of N-methyl-2-pyrrolidone in
the photosensitive resin composition is 0.1 wt% or less.
(49)  The process according to (1), wherein the content of N—methyl-Z-pyrrolidone in
the photosensitive resin composition is 0 wt% or less.

20 According to the present invention, a process for producing a semicondﬁctor
device that can suppress a T-top phenomenon that may occur when forming a circuit on

a semiconductor wafer using a chemically-amplified resist, can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
25 FIG. 1 is a flowchart showing semiconductor device production steps, and FIG. 2

is a cross-sectional view showing an example of a semiconductor device.



The process for producing a sem conductor device according to the
present invention is described bel ow. FIG1 is a flowhart
showi ng the steps of the process for producing a 5 sem conduct or
device. As shown in FIG 1, a sem conductor device is produced by a
circuit formation step that provides a sem conductor wafer, and forns
a circuit on the sem conductor wafer, a cured filmformation step
that forns a cured filmthat protects circuit wiring, a dicing step
that di cespERe MEDEFORIOARRYINGICIT THEONYENTEONdUCt or chips, a
nounting 10 step that nounts the sem conductor chip on a substrate, a
W re bondi ng stEi frbaks fot pottdiagd seyhiemdueert devich eccortingionitiprésefit chi p
to the substrate, and a encapsul ation step that covers the

semn conducinyentmhiipdescrited helewcapsul ati on resin. The present
invention is characterized in that the cured filmformed by the cured
filmformation BGepisiadflawohaisshoyfingthe stepscp e nregess fopproduginga osensi ti ve
resin conposition 15that includes an al kali-soluble resin having a
pol yben? ox $fendegteidevisfe or a pol ybenzoxazol e precursor structure, a

ol vent . the phistBoBar Fthd f e aRATARrer b ot Sk s orfgton
cont ai 0t bk e} N0 SWEEQhIRRS a0 oL raRRAATEIR0 LBlndIBY: occur

when usi ng em cal l'y-anp resi s e suppressed b

the phot osgag bickRd THS iftnkABPAS) thhOBrmPlurd OfilBmhAtRoteME Gbuftivife, 4he
reason that the T-top phenonenon can be suppressed Is considered to

be as fol | gefhg step that dicEkahié Senti st OO AT Th@i sBiftohductod €hipd, a rhcduntisp/ ol ved
in the T-top phenonenon that nay occur when using the

chem cad | ysteprihhi rhowndh the sansitondfqtecdhip ared supstrate) aadrecbogding stap ¢elt on t he
surface of the resist filmupon exposure reacts with a basic conpound
cont ai ned @8¢tricalljconsieets the semipondystor glipdo the substrete; andredcapFuletiontstape,

the amount of acid that is inactivated increases as the standing tine

bef ore subfbatqavsrg therpemicaadusior chip pith eseapsulationgstite bake (PEB)

i , t.hat the.sol ubili f.t f t ist fil
ot cases. N meATRPRESS SRR 1 shifecdmized nuPel ane e i oty Boguid e
| kal i - sol i i ; : . e

ol ybens ox 1b an R kA koA ASRAGHA 0L PhotisEi i Lanfbostion
consi de§ ediyhOinQadks &n bik8li-IothOR rHERNE AP0y b8k SR stuctide o BE

phot osensitive resin conposition substantially does not contain
N- et hy| - 2pglytichgdxagde precirsdriigudhig W donpbuitbdhtef @BROUNMEd Mivh effusaRS

the T-top phenonenon can be reduced. Each step is described bel ow.
to light, and a solvent, the photosensitive resin composition substantially nof containing
N-methyl-2-pyrrolidone.
A T-top phenomenon that may occur when using the chemically-amplified resist
20  can be suppressed by the photosensitive resin composition that forms the cured film.
The reason that the T-top phenomenoh can be suppressed is considered to be as follows.
A basic compound contained in the air is involved in the T-top phenomenon that
may occur when using the chemically-amplified resist. Specifically, an acid generated
on the surface of the resist film upon exposure reacts with a basic compound contained
25  in the air so that the acid is inactivated. Therefore, the amount of acid that is

inactivated increases as the standing time before subjecting the resist film to

post-exposure bake (PEB) increases, so that the solubility of the surface of the resist



(Grcuit formation step) In the circuit formation step, the
chemcally-anplified resist is applied to the sem conductor wafer.
The chemcally-anplified resist is then patterned, etched, and 10
renoved. This process is repeated to forma circuit. Exanpl es
of the chem cally-anplified resist include a conposition prepared by
m xi ng a base polynmer (e.g., polyhydroxystyrene) in which a hydroxyl
group is protected with a butoxycarbonyl (BOC) group or the like, a
photoaci d gRiNgdcAlatts, RifetRAD. ﬁﬁ%ﬁﬁoneﬁﬁéﬁ ICREP RS {dl Rt fof the alkali-soluble

al kal i -i nsol ubl e, but becones "al kal i - sol ubl e when the 15 photoacid
generat or iesinedngP poleBenByx 210 ofuthRe bPa pUlyeR¥dxakdlé pleditsors@u@ad Gabt €
an acid so that the BOC group breaks. (Cured filmformation step)

I n the curfodns$ theruded fiimis cnsidéredto chtre tiptBtopphasinienue rBerefore, if the
conposition is applied to the uppernost |ayer of the sem conductor
waf er on wphotdsensiitvesesirc ednposision sebstagtidly dopengt@ontpindVrimetyb2 patrplidone,
step. The @QOI osenS|t|ve resin conposition is patterned and heated to

for m a Tur®aappughof basicempepnd thatsausshihg THar Phrgomenpngan be 1edhcelunct i on
can thus be pr ed u filmformed by the cured film

f ormation stepojf| ﬁf@ﬁé@“&ﬁ f!ig‘g‘ﬁ W-ed material of a photosensitive
resin conp cludes an al kali-soluble resin 25 having a
pol ybenzoxédarlcfm?r}{n O%i or a pol ybenzoxazol e precursor structure, a

conpound t hat u \
S olrree nt, the p%gtﬁge;c?ﬁlg? foﬁ@g@e%pnﬁgg}rlr%ggﬁtﬁ i oﬁ lm%gsgﬂ{si %I? 1%9 t@the
cont ai Ni NYsehkidhREGYIrwafRY I THE dHeRMnAll Jaﬁﬁﬁﬁédrtemteg thERYatiehel, Q’ft@h’éﬂ %ﬂd to as

"NMP"). This suppresses a T-top phenonenon t hat may occur when usi ng
t he chem ceinbyedanhisfprexdssriesdpsdted to form a dikitexpr essi on "substantial |y
not containing NW" refers to a case where the content of NWP in the
phot osensi t i ve Bxamples obthp oledmically-amplifieduetisionclhdsascomposition pleparedbyl 5
wt % or | ess,  and partlcul arly preferably 0 wt% for exanple. The
phot osensi BP¥AE atase prlyBer{esi Prlghydxystyreee) ie Grichi ahysiomy\eresp is he
content of NWP

e ! arhierted it Rt caghentBER o aﬁ@wgggﬁs@m% ofnsrator and_ ”©
dd
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caused by goh@atmg beRABHN. A phot osensitive di azoqui none
conmpound used as a p03|?|ve type photosensitizer causes discoloration
of the regiCuraddiipdsiniationstep) t he presence of a basic conpound. This is
consi dered to be because the
In the cured film formation step, the photosensitive resin composition is applied
to the uppermost layer of the semiconductor wafer on which the circuit is formed by the
20  circuit formation step. The photosensitive resin composition is patterned and heated to
form a cured film. A semiconducter chip having a protection function can thus be
produced.
The cured film forrmed by the cured film formation step is formed of a cured
material of a photosensitive resin composition that includes an alkali-soluble resin
25  having a polybenzoxazole structure or a polybenzoxazole precursor structure, a

compound that generates an acid upon exposure to light, and a solvent, the

photosensitive resin composition substantially not containing N-methyl-2-pyrrolidone



15 qui nonedi azi de conpound is gradually deconposed. It is considered
that the viscosity of the photosensitive resin conposition increases
due to deconposition of the quinonedi azi de conpound. The

al kal i -sol ubl e resin has a pol ybenzoxazol e structure or a

pol ybenzoxazol e precursor structure. The al kali-soluble resin may
have ot her structures such as a 20 polyimde structure, a polyimde
precursor structure, or a polyam date structure. Exanpl es of the

conmpound tgl?&eiﬂﬁiéﬁﬁﬁﬁﬁére?&‘reﬁ%gs‘ P”S).exﬁﬂﬁ's'ﬁ rés&sla'mgghé?ﬁ}nléﬂ& that
gui nonedi az1 de conpounds, onium salts, hal ogenated organi c conpounds,
co- bi s( sul iRk nAe@1FASRE CRentiBNRMSied resist.

a- car bonyl aLsul f onyl - di azonet hane conpounds, sul fone conpounds,
organi c ester cOhpapredson Gubamitiallpactdomainihg NPt refipotormiase whaeathec
acid i mde conpounds, and the |ike. The content of the conpound
t hat gener aeréent afiNMF id thepdotossnsidive resintcomippgition isd wibit orpess trirefetablryl Oyl
limted, but is preferabu{ | to 50 parts by vveight and particularly
pr ef er abl y W% of lesgendpactienlasly mefershly 0 wits der e5pmplso Shg photasgusiviegesin of
the al kali-soluble resin. If content of t qQnpound § hat

gener at es SpmBRsit “ﬁﬁwoéwﬁm ‘58?‘1 honfent 'HEB Wgogabg&}ée 88k,

t he phot osepsi tj.ve.resi n.conposition has excell e otosensitivity,
and Lhe. capbaMELY iRBI ol Fas o iman i SEesu R s PASOSASRRL Y 2o
i ncl ude y- i } L . col

di met hyl e?ﬁ@‘{smﬁﬁgt&ﬁﬁﬁ sé’Ré""’%%?%4ddgﬁéﬁ?ﬁgﬂfe@gﬁgé‘%’%&?@ﬁ%& gl ycol

di butyl et Bgénomgﬁ&pyl ene glycol nononethyl ether, dipropylene glycol
nononet hyl et her, propyl ene glycol nononethyl ether acetate, nethyl

lactatep ethyl $wupptessien oftmtidredsafit Ascsityaliyphofosehshive yésBi@dniposia et
acetate, 1,3-butylene glycol 3-nononethyl ether, nethyl 10 pyruvate,
et hyl pyr uwhtrethe phdtbsehsiBvaresih oorpposiijpnentzstantialndbes het conthiia NMRés e
solvents may be used either individually or in conbination. A
phot osensi tensilered 4o be cavsaddyithe foHowingaerseru bt phetasansitivedingequignecont ai n
NVP may be produ&ed by avqi ding use of NWP as the soLvené of the
resin conp&ENRUBH usedas g BpsvesYPeRhoaseRsitZaY capses dissolpration of the Te§ingoes

Lo oo R LS H ALt ok B S5 2P BaRERS
of the keaghihGdiabile cHhRIUE s driafly BLEGhMel At £ dolsiferbPBkt (ROVY &Sy
of the photosensitive resin composition increases due to decomposition of the
quinonediazide compound,
The alkali-soluble resin has a polybenzoxazole structure or a polybenzoxazole
precursor structure.  The alkali-soluble resin may have other structures such as a
20  polyimide structure, a polyimide precursor structure, or a polyamidate structure.
Examples of the compound that generates an acid upon exposure to light include
quinonediazide compounds, onium salts, halogenated organic compounds,
o,o-bis(sulfonyl)diazomethane compounds, o-carbonyl-o-sulfonyl-diazomethane
compounds, sulfone compounds, organic ester compounds, organic acid amide
25  compounds, organic acid imide compounds, and the like.
The content of the compound that generates an acid upon exposure to light is not

particularly limited, but is preferably 1 to 50 parts by weight, and particularly preferably



to obtain a resin, followed by purification and drying. In this case,
NM? generally remains in the resin. In order to reduce the content of
NVP, it is effective to dissolve the resin in a solvent other than

NVP, followed by re-precipitation, purification, and 20drying. It is
al so effective to synthesize the alkali-soluble resin using a sol vent
other than NM). This ensures that the resulting resin conposition

substantial ly does not contain NW. The phot osensitive resin

COMpOS i 08 (PIEHRIBHNEi AR 180 PRV wipTRP R dkalHibBbRRARR. 1 the

possible to inplement patterning with High sensitivity wthout

causi ng t heontént 6Lt Borhipduisdthat PerfefiieRian adill uPdn S UIrORITRAL is within the
Exanpl es of the phenol conpound i nclude conpounds shown by the

fol | ow ng Rlmovewrgs, thé\pliotostis#ivetrésn ingreition bagEaceiidni shotvaensi tivity,taed theo
the foll owi ng conpounds. These phenol conpounds nay be used either
i ndi vi dual Fyredfiln hascaeddientnrprerties. (t Bu)ym HO OH 913 _coc_Bu)nC HO 0

CH2H3 OH . . ' co
5 Examples of the solvent include y-butyrolactone, dimethyl sulfoxide, diethylene

glycol dimethyl ether, diethylene glycol diethyl ether, diethylene glycol dibutyl gther,
propylene glycol monomethyl ether, dipropylene glycol monomethyl ether, propylene
glycol monomethyl ether acetate, methyl lactate, ethyl lactate, butyl lactate,
methyl-1,3-butylene glycol acetate, 1,3-butylene glycol 3-monomethyl ether, methyl

10  pyruvate, ethyl pyruvate, methyl-3-methoxypropionate, and the like. These solvents
may be used either individually or in combination.

A photosensitive resin composition which substantially does not contain NMP
may be produced by avoiding use of NMP as the solvent of the resin composition, or
using a raw material that substantially does not contain NMP, for example.

15 NMP is generally used as a reaction solvent when synthesizing an alkali-soluble
resin. After completion of the reaction, the product is re-precipitated in a poor solvent
to obtain a resin, followed by purification and drying. In this case, NMP generally
remains in the resin.  In order to reduce the content of NMP, it is effective to dissolve
the resin in a solvent other than NMP, followed by re-precipitation, purification, and

20 drying. Itis also effective to synthesize the alkali-soluble resin using a solvent other
than NMP. This ensures that the resulting resin composition substantially does not
contain NMP,

The photosensitive resin composition preferably contains a phenol compound.
This makes it possible to implement patterning with high sensitivity without causing the

25  resin (scum) to remain after development.

Examples of the phenol corﬁpound include compounds shown by the following

formulas. Note that the phenol compound is not limited to the following compounds.
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These phenol compounds may be used either individually or in combination.
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OH RH HO OYCH2-0-0 OH HO HO OH HO HRH HO OH The phenol
conpound is preferably used in an anount of 0.5 to 30 parts by

wei ght, and particularly preferably 1 to 20 parts by wei ght, based on
100 parts by weight of the alkali-soluble resin. If the content of

t he phenol conpound is within the above range, the cured filmforned
of the photosensitive resin conposition has excellent properties. The
phot osensitive resin conposition according to the present invention
may 5further |nclude ditives EPCh a leveling %ggnt and acﬁilane

coupling agent, as r.qU|rggq
CH, 23{
CH;

CHCH3 CHCH3 CHT?‘CHs CHs‘(F_CI'Is
CH CH, CH CH, CH, CH;
OH OH
CH;
CH)s  (CHp
CH, CH,
QH OH H
OO @ =G
OH
H 2 OH
OO Ol
\
OH OH
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The photosensitive resin conposition having the above conposition is
applied to the surface of the sem conductor wafer by a normal wafer
process, patterned, and heated at 250C or higher to forma cured
film (Dicing step) 10In the dicing step, the sem conductor wafer on
which the cured filmis formed is diced to obtain sem conduct or

chi ps. For exanple, a dicing sheet is bonded to the side of the
sem conduct or wafer opposite to the side on which the cured filmis
formed, and a ring is disposed ound the sem conduct opyppafer to
secure the sem canductor wafer he sem conduct or wafer 15t hen cut

(di ced) usi a e. g ep) t no g p,
the dicing Eﬁ%@@&ﬁfé&m néhan eﬂ@anag‘gg? at 0 éﬁgt t he
di ced sem conduc chi ps a eparated at a‘gtven inte , and each
sem conductor chip is picked u-and pl aced on a substrgﬁﬁ.
20Specifically, the dicing sHedtHi s cured by appl yi ng ravi ol et
rays using an ul i ol et eypQdure apparatus/~Q\a state which the
seni conduct O« ‘ €, -'@w oOHwaf eHpD @ ¢Ho Q8

di cing sheet. Th educes t\ae/adhesi on of tke-~dicing s . The

sem conductor chip (sem conductor wafer) can be easily pickgg.up by

t hus reduci ng the adhesi on the dicing sheet to the 1 uct or
waf er. The 25Hg@wiconduct or er is then placed in the afsi on
apparatus ip_a s i i Lcing sh \ d t

seni conduct &0 T?I%Ym r‘?git iﬁoe ’ Jgﬂ;n eaglansi on

s are sep ed at a

apparatus so ggé e diced i conductor ch

given intervaBr The seni conductor chip is then pushedcygp, using a
needl e of an ejector head. The sem conductor chip pJ%hed up
using the needle is giffked up u§ilhg a vacuumcol l et, & : , or
the i ke, and nou on a gisvef) substrate he |ike di ng
step) 5In th i { I 1 i 3 of 25
itmis bonded to i ngl:%ad @ t he sem co tor cChi i

substrate or the like using an automatic wi re bonder whiTe applying
heat and ul trasonic vibrations,I&or exanpl e.

OH H
OH
H OH H H
. ‘Fqu
HO CH, HO ff@on
CH;

OH
OH OH Hy QH
I
Ho-@—o OH HO ﬁ OH
o)
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(encapsul ation step) In the encapsul ati on step, a encapsul ation resin
conposition in the formof 10 tablets is injected into a nold at 180C
using a |l ow pressure transfer nol ding machi ne, and nol ded to

encapsul at the substrate or the |ike on which the sem conductor chip
is nounted, for exanple. The nol ded product is post-cured at 175C for
four hours. A sem conductor device shown in FIG 2 is obtained by the
above nethod. FIG 2 is an enlarged cross-sectional view show ng a pad
area of a 15 sem cond or device according to he pre fi_g i nvention
that has a bunp. In a ductor devi ce 100G~ s#bwn |§ |G 2, an

i nput/out put Al pag=2 |§Ipr ded on a sili/caR substrat on which a
sem conduct orHO ~ @ eOHor rH@- iGrati QGH; s
formed on the siliX subst 1 andavoleisfo d in the
passivation film3. The photosensitive resin conposition is applied
to the passivation filmgy terned and he to QH NPH buffer
coat film4 (cur im. A al film5is med to bg—eonnected to
the Al pad L i r ovi |-d¢ e

filmb5 oppoi-ll(? heé;HCl’de (?aces the d 21'.éI A Sul ati ng
film?7 is fornmed cover the W|r|ng sectio and the exposed area
of the metal filmb5. A through-hole is formé€#sin the insul ating film
7, a barrier netal @Hhat gpectrically 25 conn S tthHI P19 section
6 and a solder b 9 being OV|ded in the ough ho

The present fscri wa
arr%ﬁé. at th %e

and a conparati
limted to the f oW ng exanp es (Exarrple 51. Synth s of

al kali-soluble G n 1.1Synt he% of dicarboxylic acid derivative
258.2 g (1 nol) of diphenyl ether-4,4'-dicarbox Hc ac gland 270.3 ¢
e were dissolve n 15& of NWP.

(2 nmol) of 1-hydro enzottia
412.7 g (2 mol) mafA\dicycl o | car bodi i m de ol ved i 0 (SJHof NVP
was added d mn 6 OH HO CH,

OH OH

H
CH,—©>— OH HO CH, OH

HO /

H OH C{H H H C{H H
HO CH, o HO CH, OH
HO CH;"@ OH

The phenol compound is preferably used in an amount of 0.5 to 30 parts by

weight, and particularly preferably 1 to 20 parts by weight, based on 100 parts by
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10 solution while cooling the reaction systemat 0 to 5C. After the
addition, the reaction systemwas allowed to return to room
tenperature, and stirred for 12 hours. After conpletion of the
reaction, dicyclohexyl carbodiurea that precipitated was renoved by
filtration. Then, 2000 g of purified water was added dropw se to the
filtrate. The precipitate was collected by filtration, sufficiently
washed with isopropyl alcohol, and 15 dried under vacuumto obtain
the tar get welbgairpantdiCofbletedR! | 1f Helc¥fent bf pRERE Sdrpddd is within the

pol ybenzoxazdl e precursor 217.2 g (0.593 'nol ) of

hexaf | uor oabdverdaps (i ArddHimFothyedioB MepheRydBRIiop 2Bk cBmfosd@m sy (0. 480
nol ) of the dicarboxylic acid derivative were dissolved in 1000 g of

y- but yr ol aexceltent prépetiescact i on system was heated to 80C and all owed to
react for 12 20 hours. After the addition of 46.2 g (0.281 mol) of
5- nor borrene- 2, SChgipbatotrmsifive resinchmpesitiia adiading vetdie pres@gdventioh may
y-butyrol actone, the mixture was allowed to react for three hours.
The reatt i Brhernglideaddiiyesyetoleveling agent and ¢ silkne cappiing agsntias KAviIrdnd
the precipitate,was collected, sufficiently washed with, urifigg
water, and dri dheRRIGIeY L A COmBISARFAYIRE teAPEYa cogtapy BB GREEE i
precursor }esi 25 2. Synt is of ¢ und_ t hat, generate cid
Gpon- expostf st P i serfe el iESe o R B el B BRI e
fol |l owi ng éggﬂﬁﬂﬁhf feaat HEhh Ay, Toyo Gosei Co., Ltd.) was used as
t he conpound t hat d%nerates an acid upon exposure to light. B-1 CH3
(210-(0) - '(ﬁﬁéin@eﬁ 1) O cm c-

10 In the dicing step, the semiconductor wafer on which the cured film is formed is

~ diced to obtain semiconductor chips.

For example, a dicing sheet is bonded to the side of the semiconductor wafer
opposite to the side on which the cured film is formed, and a ring is disposed around the
semiconductor wafer to secure the semiconductor wafer. The semiconductor wafer is

15  then cut (diced) using a blade.
(Mounting step)

In the mounting step, the dicing sheet is expanded using an expansion apparatus
so that the diced semiconductor chips are separated at a given interval, and each
semiconductor chip is picked up and placed on a substrate.

20 Specifically, the dicing sheet is cured by applying ultraviolet rays using an
ultraviolet exposure apparatus in a state in which the semiconductor chips
(semiconductor wafer) are positioned on the dicing sheet. This reduces the adhesion of
the dicing sheet. The semiconductor chip (semiconductor wafer) can be easily picked
up by thus reducing the adhesion of the dicing sheet to the semiconductor wafer. The

25 semiconductor wafer is then placed in the expansion apparatus in a state in which the

dicing sheet is bonded to the semiconductor wafer. The dicing sheet is expanded using

the expansion apparatus so that the diced semiconductor chips are separated at a given

14



zcr. Th so, 0B 5 wherein 75% of Q, @@, and B are groups shown by

the formula (1), and 25%of Q, Q, and (B are hydrogen atons. 3.

Preparati on of photosensitive resin conposition 24 g of the

pol ybenzoxazol e precursor resin (A-1) and 4.8 g of the compound (8-1)

that generates an acid upon exposure to |light were dissolved in 65 g

of 10 7-butyrol actone. The solution was filtered through a

fluororesin filter having a pore size of 0.2 itmto obtain a

posi tive-t ypgvdh O RSBMfdohditfor [BiD i thEPHIRAS] b S¥hg aTﬁ@dIUWPa&%%&ﬁkad. n

t he positive-type photosensitive resin conposition was 0.01 wt % or

| ess (equal to The slemic‘éndd&ﬁiﬂchib@uﬂﬁﬂﬁﬁh&i@@thbhﬁédléispiﬁhai?M%imaeﬁﬁmms

nmeasured using a gas chromat ography system manuf actured by Shi madzu

Cor por at i ocollef lair tweasn,r e tierlike lbdonsintedona givea sghswete obthedie. Appar at us:

GC- 1700 manufactured by Shi madzu Corporation Colum: DB-5

manuf act ur 8Yirphongling s®p§ 30 nx0. 25 pm) 4. Production of sem conduct or

devi ce As shown in FIG 2, an input/output Al pad 2 was

provi dedl on a snithecwine kandingsiepea goldwirghaving a digmgics #rbogdgdioand
on the silicon

W ring werge f.ornedg. assivation film.3 s for .
bt Pt o Gondiapads ot R on ST oo e b Riate s e S B o PSS o

phot osensi fiye resin,comesi,tion s applied to.the ssivation film
B pat tor niti Bk T RRAR A O s R b RBighs S tRaile, cur e 111

A et al it d to be connected to the Al pad 2. Awring
section 6 gasaégrovinéfekgygn the side of the netal film5 opposite to

the side faci ndntheentlpsdagbristep R eddapdtlAbh RYinf dohipoditidpm thotorBert O
cover the wiring section 6 and the exposed area of the nmetal filmb5.

A t hr ough- fables isvajecled idve d mold 4the0nsingatlowgrdskurgtransfanbldindmbditne,
metal 8 that electrically connects the 10 wiring section 6 and a
sol der bunmdInelde tp ensapsidad thesubstmtetdntielike-onothich the semigondeetormbipdiact or
devi ce 100 was thus produced in _high yield, and showed hjgh
reliabil i tjounted, for example. The molded product is post-cured at 175°C for four hours.
A semiconductor device shown in FIG, 2 is obtained by the above method.
FIG 2 is an enlarged cross-sectional view showing a pad area of a
15 semiconductor device according to the present invention that has abump. Ina
semiconductor device 100 shown in FIG. 2, an input/output Al pad 2 is provided on a
silicon substrate 1 on which a semiconductor chip and wiring are formed. A
passivation film 3 is formed on the silicon substrate 1, and a via hole is formed in the
passivation film 3. The photosensitive resin composition is applied to the passivation
20 film 3, patterned and heated to form a buffer coat film 4 (cured film). A metal film 5 is
formed to be connected to the Al pad 2. A wiring section 6 is provided on the side of
the metal film 5 opposite to the side that faces the Al pad 2. An insulating film 7 is
formed to cover the wiring section 6 and the exposed area of the metal film 5. A

through-hole is formed in the insulating film 7, a barrier metal 8 that electrically

25  connects the wiring section 6 and a solder bump 9 being provided in the through-hole.

EXAMPLES
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(Exanple 2) A dicarboxylic acid derivative was produced in the sane
manner as in Exanple 15 1. A pol ybenzoxazol e precursor was produced
in the sanme manner as in Exanple 1. except for using NWP instead of
1000g of y-butyrol actone. After the addition of

5-nor bor nene- 2, 3-di carboxyl i ¢ anhydri de di ssolved in 230 g of NWP,
the m xture was allowed to react for three hours. The reaction

m xture was added to a water/I1PA (=3/1) solution, and the precipitate

s col | ected, gt bl ohefbyoNRSIE AR B I ALl o o

under vacuumto aln a pol ybenzoxazol e precursor’ resin 350 g

of the res %ﬁabd}gwe%&iggplww&ia %’fa@ih\é?ﬂ:s&ﬂ invARiEbnds Rét LimikH ty the Falfehene -

The sol ution was add to a water/I'PA (=3/1) solution, and the

preci pit at exatmsescol | ected, sufficiently washed with purified water,
and dried under vacuumto obtain the target pol ybenzoxazol e precursor
resin (A-2JExangde Had been re-purified. 25The pol ybenzoxazol e
precursor resin and the quinonedi azi de conpound used in Exanple 1
wer e di 8sollved Pynthesisef glkali-sadetdpeesinThe sol ution was filtered through
a fluororesin filter, having a_pore size of 0.2 p.mto obtain a

posi tive-tyde phuthssisrsicabexylicasiddedytisesi ti on. The NVP cont ent

S AL 4T R SO R ST
o) o0 ok el L0 A Tl SR o2 ol o e
255.4 g ( 1dﬁ?80ﬂ@§1¥m9$cggrxgﬁéé &8%3’%@ rr% %@%?%a%&@edéﬁh@@%e"t& el N 8000

g of y-butyrolactone. di cycl car bodi i m de

di ssol ved kéluffi0vigle@bolindité sadloaGhNae av @k 520, adfadhdidiRivns@e tactidie
solution while cooling the reaction systemat 0 to 5C. After the

addi tion, tysent eaqdliosed toretuin folreom emgietrature, aiyd stredfas | Dhunst edtet 0 35C,
and the mixture was stirred for 12 hours. Then, the m xture was
heat ed t o &®pleting therreastipn,siaynlohenytrashodiureadhat precipiated was weovédhy owed
by hot filtration. Dicyclohexylcarbodiurea that precipitated was
removed by filtfafien-atThem, 2000 g of pigifivd witesivap added idenpwinerte thefiisatad i
o opui se L g N, LLLOBLey, THE B SSRRIER) Sadof WiRILSSb 5o, and
15  dried under vacuum to obtain the target dicarboxylic acid derivative.
1.2 Synthesis of polybenzoxazole precursor
217.2 g (0.593 mol) of hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane
and 236.6 g (0.480 mol) of the dicarboxylic acid derivative were dissolved in 1000 g of
v-butyrolactone. The reaction system was heated to 80°C and allowed to react for 12
20 hours. After the addition of 46.2 g (0.281 mol) of S5-norbormene-2,3-dicarboxylic
anhydride dissolved in 230 g of y-butyrolactone, the mixture was allowed to react for
three hours. The reaction mixture was added to a water/IPA (=3/1) solution, and the
precipitate was collected, sufficiently washed with purified water, and dried under
v'acuum to obtain the target polybenzoxazole precursor resin {A-1).
25 2. Synthesis of compound that generates acid upon exposure to light

A quinonediazide compound (B-1) shown by the following formula

(manufactured by Toyo Gosei Co., Ltd.) was used as the compound that generates an
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wi th isopropyl alcohol, and dried under vacuumto obtain the target
di carboxylic acid derivative. 1.2Synthesis of pol ybenzoxazol e
precursor 217.2 g (0.593 nol) of

hexaf | uor o- 2, 2- bi s( 3- am no- 4- hydr oxyphenyl ) propane 20 and 236.6 ¢
(0.480 nol) of the dicarboxylic acid derivative were dissolved in
1000 g of y-butyrol actone. The reaction systemwas heated to 80C and
allowed to react for 12 hours. After the addition of 46.2 g (0.281
mol ) of 5-p i carboxylic anhydride dissolved in 230 g of
y- butyrolactong tﬁ%&ﬁ?QS%ﬁ§ was allowed to react for three hours.
The reaction m xture was added to a water/I1PA (=3/1) solution, and
the 25 precipitate was collected, sufficiently washed with purified
wat er, and dried Tder vacuumto obtain the target polybenzoxazole
precursor resin Fﬁ- 2. Pre aration of photosensitive resin

conposi tion The pol mzoxazole precursor resin and the

qui nonedi azi de corrpou d—-Qsed 4 . ple | were dissolved in
y-butyrol act one.Q ) o d through a fluororesin
filter having a pore of 0 _, tain a positive-type

phot osensitive resin conpo on. 5The NNP content in the
phot osensitive resin corrpn measured in tKd)same manner as in

Exanplel was 0.01 wt % or edetection

(equal to or |ess then t

limit). (Conparative Exanpleyl) Aphotos n
conposi tion was prepareg,n the me manner as i 2 usi ng the
pol ybenzoxazol e precursot3re%in -4) that was n fied. 10
The NWP content in the photgdgnsitive resin conpo As 2.6 W %

The sem conduct or devi ces ned in the exanpl ess§1d the
conparati ve exanple were e ted as follows. Theje¥al uation itens
and net hods are gi ven bel ow~Ahe results are shown |n Tabl e 1.

1. Vol atile NVWP amount 15The Hé concentration when spin-coating the
phot osensitive resin conposi n was anal yzed by thernal

desor ption-gas chromat ograph mass spectronetry. Specifically, the
phot osensitive resin conposition was applied to a silicon wafer. The

For 50" SecHATE RS Qo Cog sy maaGP e BERSIa D 4 e iBaRoth

cm above t&%fgfa&?@d??%\q% s 20 Anal y5| s was conducted using the

fol |l ow ng app &f mi ne the NMP concentrati on.
3. Preparation of photosensitive resin composition

24 g of the polybenzoxazole precursor resin (A-1) and 4.8 g of the compound
(B-1) that generates an acid upon exposure to light were dissolved in 65 g of
10 y-butyrolactone. The solution was filtered through a fluororesin filter having a pore
size 0of 0.2 pm to obtain a positive-type photosensitive resin composition. The NMP
content in the positive-type photosensitive resin composition was 0.01 wt% or less
(equal to or less than the detection limit). The NMP content was measured using a gas
chromatography system manufactured by Shimadzu Corporation. The measurement
15 conditions are gtven below.
Apparatus: GC-1700 manufactured by Shimadzu Corporation
Column: DB-5 manufactured by J & D (30 mx0.25 pm)

4, Production of semiconductor device

17



<Appar at us> Thernmal desorption cooling trap nmanufactured by CHROWPACK
(CP 4020) Gas chronmat ograph-nmass spectroneter manufactured by Agil ent
(5973N) 252.Viscosity increase rate The phot osensitive resin
conposition was stored in a yellow roomat roomtenperature.  The
viscosity of the photosensitive resin conposition was neasured on

the first day and the fourteenth day using a visconeter

("VI SCOVETER- TV- 22" manuf actured by Toki Sangyo Co., Ltd.). The

i ncrease rate Ofys LG nih ¥ Mingﬁf’ogl#{u? lel‘?a?.llzﬁngs %&H&éd%%%sﬁlfc%ﬁ uﬁ%%tg

respect to the viscosity nmeasur ay was cal culate

53. Resol ut ijQR whidh PRREQAERMrchipaink SHidy $QERAREA OR p¥RF 1 BRIEIwhO a
sem conduct or wafer using a spin coater, and prebaked on a hot plate

at 120C f offorfned bn HeRilices sibetrf01 2ind advid Adlewiafsini@ ia tHdPassivaeiss fidh 3about
7.5 gm The . filmwas exposed at a dose of 500 ng/cnR using an i-line
st epper (" 442 phdtosemsitifeaedini canpdsitiohinkae applied pothapassimitidnHilmudy pattered nask
manuf actured by Toppan Printing Co., Ltd. (test chart No. 1 in which
a |ine pat eed keateddo forypadwéfencoat Blmmd traaddgma  wh thetal Gl § wagfomoed® bgm

were drawn). After renpving the exposed area by imersing the filmin

a 2. 38% t eConEeh i thediheiZy mihyising sctien 6 dide pigyided prithe side phe septal

Sem conductOP SSEPbTe e PRe il Aldtas Ay Rois Sl Dpe RRrs T
15det erni e h | dLi . i | ies {tensi|

Lo o ool B ) AT i S AP LR 58 o A B, ¢

a sem condygt Rirm¥@fnhe ﬁi@ul&tl]%tﬁhtnhﬁ ahdY ARG Rt A8 Rt efeliicAB WAyt 10
gm The photosensitive resifn conposttion was cur ed In a’clean oven at
150C fap 3Qidfdgebtrn cnd aabldedffmy PhvasdRoridiih &% thidugilhole.
A semiconductor device 100 was thus produced in high yield, and showed high
reliability.
(Example 2)
A dicarboxylic acid derivative was produced in the same manner as in Example
15 1. Apolybenzoxazole precursor was produced in the same manner as in Example 1.
except for using NMP instead of 1000g of y-butyrolactone.  After the addition of
5-norbornene-2,3-dicarboxylic anhydride dissolved in 230 g of NMP, the mixture was
allowed to react for three hours. The reaction mixture was added to a water/IPA (=3/1)
solution, and the precipitate was collected, sufficiently washed with purified water, and
20 dried under vacuum to obtain a polybenzoxazole precursor resin (A-4). 350 g of the
resulting resin was dissolved in 1400 g of y-butyrolactone. The solution was added to
a water/IPA (=3/1) solution, and the precipitate was collected, sufficiently washed with
purified water, and dried under vacuum to obtain the target polybenzoxazole precursor
resin (A-2) that had been re-purified.
25 The polybenzoxazole precursor resin and the quinonediazide compound used in

Example 1 were dissolved in y-butyrolactone. The solution was filtered fhrough a

fluororesin filter having a pore size 0f 0.2 um to obtain a positive-type photosensitive

18



20 at nosphere havi ng an oxygen concentration of 10 ppm or | ess.
The cured filmwas imersed in a 2% hydrogen fl uori de aqueous
solution to renove the cured filmfromthe silicon wafer. The cured
filmwas sufficiently washed with purified water, and dried in an
oven at 60C for five hours. The cured filmwas cut in the shape of a
strip having a width of 10 mmto obtain a tensile test specinen. 25
The tensile elongation of the speci nen was neasured using a tensile
tester. OhsnShap&dtgedt | | OD JOSJInoal a Ga! try punodwoo opi zei pouounb
. 1-9 z:190 %0 9't %1 gdd (361 %BZ ol dwara

The NMP content in the photosensitive resin composition measured in the same

manner as in Example 1 was 0.8 wt%.
(Example 3)
5 1. Synthesis of alkali-soluble resin
1.1  Synthesis of dicarboxylic acid derivative
244.0 g (0.945 mol) of diphenyl ether-4,4’-dicarboxylic acid and 255.4 g (1.890

moi) of 1-hydroxybenzotriazole were dissolved in 8000 g of y-butyrolactone. 390.0 g
(1.890 mol) of dicyclohexylcarbodiimide dissolved in 500 g of y-butyrolactone was

10  added dropwise to the solution while cooling the reaction system at 0 to 5°C.  After the
addition, the temperature of the reaction system was adjusted to 35°C, and the mixture
was stirred for 12 hours, Then, .the mixture was heated to 55°C using an oil bath, and
stirred for 20 minutes, followed by hot filtration. Dicyclohexylcarbodiurea that
precipitated was removed by filtration. Then, 6000 g of purified water was added

15 dropwise to the filtrate. The precipitate was collected by filtration, sufficiently washed
with isopropyl alcohol, and dried under vacuum to obtain the target dicarboxylic acid
derivative.
1.2 Synthesis of polybenzoxazole precursor

217.2 g (0.593 mol) of hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane

20 and 236.6 g (0.480 mol) of the dicarboxylic acid derivative were dissolved in 1000 g of
v-butyrolactone. The reaction system was heated to 80°C and allowed to react for 12
hours. After the addition of 46.2 g (0.281 mol) of 5-norbornene-2,3-dicarboxylic
anhydride dissolved in 230 g of y-butyrolactone, the mixture was atlowed to react for
three hours. The reaction mixture was added to a water/IPA (=3/1) solution, and the

25  precipitate was collected, sufficiently washed with purified water, and dried under
vacuum {o obtain the target polybenzoxazole precursor resin (A-3).

2. Preparation of photosensitive resin composition
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The polybenzoxazole precursor resin and the quinonediazide compound used in
Example 1 were dissolved in y-butyrolactone. The solution was filtered through a
fluororesin filter having a pore size of 0.2 um to obtain a positive-type photosensitive
resin composition.

The NMP content in the photosensitive resin composition measured in the same
manner as in Example 1 was 0.01 wi% or less (equal to or less than the detection limit).
(Comparative Example 1)

Aphot()sensitive resin composition was prepared in the same manner as in
Example 2 using the polybenzoxazole precursor resin (A-4) that was not répun'ﬁed.
The NMP content in the photosensitive resin composition was 2.6 wt%.

The semiconductor devices obtained in the examples and the comparative
example were evaluated as follows. The evaluation items and methods are given
below. The results are shown in Table 1.

1. Volatile NMP amount

The NMP concentration when spin-coating the photosensitive resin composition
was analyzed by thermal desorption-gas chromatograph mass spectrometry.
Specifically, the photosensitive resin composition was applied to a silicon wafer. The
silicon wafer was rotated at 800 rpm for five seconds and at 1500 rpm for 30 seconds.
NMP was sampled by adsorption at a position about 10 cm above the rotating wafer.
Analysis was conducted using the following apparatus to determine the NMP
concentration.
<Apparatus>
Thermal desorption cooling trap manufactured by CHROMPACK (CP 4020}

Gas chromatograph-mass spectrometer manufactured by Agilent {5973N)
2. Viscosity increase rate
The photosensitive resin composition was stored in a yellow room at room

temperature. The viscosity of the photosensitive resin composition was measured on

20
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the first day and the fourteenth day using a viscometer (“VISCOMETER-TV-22”
manufactured by Toki Sangyo Co., Ltd.). The increase rate of the viscosity measured
on the fourteenth day with respect to the viscosity measured on the first day was
calculated,

3. Resolution

The photosensitive resin composition was applied to a semiconductor wafer
using a spin coater, and prebaked on a hot plate at 120°C for four minutes to obtain a
film having zll thickness of about 7.5 ym. The ﬁim was exposed at a dose of 500
mJ/cm? using an i-line stepper (“4425i” manufactured by Nikon Corporation) through a
mask manufactured by Toppan Printing Co., Ltd. (test chart No. 1 in which a line
pattern and a space pattern having a width of 0.88 to 50 pm were drawn). After
removing the exposed area by immersing the film in a 2.38% tetramethylammonium
hydroxide aqueous solution for 30 seconds, the film was rinsed with puriﬁed'water for
10 seconds. The semiconductor wafer was then observed using a microscope to
determine the resolution.

4, Cured film properties (tensile elongation)

The photosensitive resin composition was applied to a semiconductor wafer so
that the thickness after curing was about 10 gm. The photosensitive resin composition
was cured in a clean oven at 150°C for 30 minutes and at 320°C for 30 minutes in an
atmosphere having an oxygen concentration of 10 ppm or less.

The cured film was immersed in a 2% hydrogen fluoride aqueous solution to
remove the cured film from the silicon wafer. The cured film was sufficiently washed
with purified water, and dried in an oven at 60°C for five hours. The cured film was
cut in the shape of a strip having a width of 10 mm to obtain a tensile test specimen.

The tensile elongation of the specimen was measured using a tensile tester.
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Compound t hat generates acid Solvent NW content ViscosiO increase
rate Volatile NWP anount (T-top phenonenon suppression effect)
nanni es:ref Cured film propenies (tensile elongation) As shown in

Table 1, the petgtite™NP-greupt—as small in Exanples 1 to 3 since
the NMP contept| was |l qw] [This suggests that a T-top phenonenon can be
suppr essed. - E 0 anpl g to 3, the viscosity increase rate
was al so smal |&[ ,[h| § i[ndicdtes| Gexcel l ent storage stability. I n
Exanmple 1 andé?,g ex%elleg rgspliufi on and tensile el ongation were
al so achi evedrgﬁ;}@ ."g)'ackict%oi fer 2. Al pad 103: Passivation film
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4: Buffer coat film5: Metal film®6: Wring section 7: Insulating
film158: Barrier netal 9: Solder bunp 100: Sem conductor device

| NDUSTRI AL APPLI CABI LI TY 20The present invention provides a process
for producing a sem conductor device that ensures high productivity.
The present invention may al so be applied when using a protective
filmin the production of liquid crystal displays and the |ike.
clains 1. A process for producing a sem conductor device conprising a

circuit formatissshowh &PT8fe If, HeNiol@ilcCN NP Aiouv wds RGald h Bxaagidsaasguct or
waf er using a chemcally-anplified resist, and a cured filmformation
step of f osimdertige MMEwostentfwds how.h dEhipsuggeatsttsat b fetopg phenoinenog ganhg  af t er
formng the circuit wiring, the cured filmbeing formed of a cured
mat eri al oWppressRdt osensitive resin conposition that conprises a

pol ybenzoxazol %B%r ecursor resin, a conpound that generates an acid
upon exposur e tBEKIBRES | 9y the visspsiyincreaspirats wandsostally i This indigajes
conposition nt ai ni ng . N: net hyl - 2-pyrrolidone in an amount of 1 w%
or Iessjf a q%ﬂbﬁ?f%?%@ Yéxazol e precursor resin being obtai ned by

reacting a dic ¢.achd a 1- hydr aox nzotriazol e i

et hyl - 2- pyr AbERaHe T a8 i Bl e R MO AR SRR a0 ve, and
reacting tRgieddgcar boxylic acid derivative and a diamne in a solvent
ot her than N-nethyl-2-pyrrolidone. 2. The process according to claim

1, wherei n:SbRiceaduedptvak her than N-net hyl -2-pyrrolidone is
y-butyrol actone. 3. The process according to claim1, wherein the
content of2: Al pad
10 3: Passivation film
4: Buifer coat film
5: Metal film
6: Wiring section
7: Insulating film
15  8: Barrier metal
9: Solder bump

100: Semiconductor device

INDUSTRIAL APPLICABILITY
20 The present invention provides a process for producing a semiconductor device
that ensures high productivity.
The present invention may also be applied when using a protective film in the

production of liguid crystal displays and the like.

23



N-net hyl - 2-pyrrolidone in the photosensitive resin conpositionis 0.1
w%or less. 4. The process according to claiml, wherein the
content of N-nethyl-2-pyrrolidone in the photosensitive resin

conposition is 0 W%
claims

" 1.- Aprocess for producing a semiconductor device comprising a circuit formation
step of forming circuit wiring on a semiconductor wafer using a chemically-amplified
resist, and a cured film formation step of forming a cured film that protects the circuit
wiring after forming the circnit wiring, the cured film being formed of 2 cured material
of a photosensitive resin coﬁposiﬁon that comprises a polybenzoxazole precursor resin,
a compound that generates an acid upon exposure to light, and a solvent, the
photosensitive resin contposition containing N-methyl-2-pyrrolidone in an a.mopnt of 1
wi% or less, and the polybenzoxazole precursor resin being obtained by reécﬁng a
dicarboxylic acid and 1-hydroxybenzotriazole in N-methyl-2-pyrrolidone to obtain a
dicarboxylic acid derivative, and reacting the dicarboxylic acid derivative and a diamine
in a solvent other than N-methyl-2-pyrrolidone.

2. The process according to claim 1, wherein the solvent other than
N-methyl-2-pyrrolidone is y-butyrolactone.

3. The process according to claim 1, wherein the content of
N-methyl-2-pyrrolidone in the photosensitive resin composition is 0.1 wt% or less.

4. The process according to claim 1, wherein the content of

N-methyl-2-pyrrolidone in the photosensitive resin composition is 0 wt%.
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