COVPCSI TI ON AND METHOD FOR STRI PPI NG ORGANI C COATI NGS
Field of the Invention [0001] The present invention

WO ed0ag®42 0 a conposition for stripping an or geai/EP2008/050080
coating, and in particular,1to a conposition for
stripping an organic coating used as a protective film
or an insulating film of uaﬂgid crystal disglays and
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[0001¢] erfBrtpreant @venton relaphod @ cespedtionaok sirppingan o @miecbating, and
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sem conduct or él enents. [0003] For exanple, in the

~ common processes for manufacturing liquid crystal
using tiespmgys, an organi ¢ coating of a polyinide (Pl)
precursor is typically forned on a glass substrate

with nmetal electr %ﬁ17%9hhﬁ%ﬁghg%nﬁoﬂatterned
phot or esi st mask 2%?ﬂ%éLUn—thE—Urganrt coati ng. Next,
t he exposed organic coating is etched, and a
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element pattern on a photoresist mask is transferred onto a photoresist by the lithographic
process. Then, the ultimate goal for transferring the whole pattern onto a thin film is achieved
by the etching process. This film that undergoes lithography and etching will become a part
of liquid crystal displays or semiconductor elements.

[0003] For example, in the common processes for manufacturing liquid crystal displays,
an organic coating of a polyimide (PI) precursor is typically formed on a glass substrate with
metal electrodes, followed by a patterned photoresist mask formed on the organic coating.
Next, the exposed organic coating is etched, and a photoresist-stripping liquid is utilized on
the glass substrate to remove the photoresist mask, so as to form an etched polyimide
precursor. Then, the polyimide precursor is heated to form a polyimide coating. Polyimide

is a widely used, heat-resistant plastic which can be used as an insulating coating and can

prevent oxidization of the metal layer on the substrate.



iIs a wdely used, heat-resistant plastic which can be
used as an insulating coating and can prevent
wozoodiogats on of the metal |ayer on the substraper/EBDO)50080
When there is a defect in an el enent manufactured by
the |ithographic process; for exanple, when a
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[0005y1 ask conbettioatlemathiod foe stiipmded vied civhed toegamidk gbatmg from a glass
l'iquid, resulting in the corrosion of the netal |ayer.
substréﬁ AIses % n&\e/rghl§ glé{glgnene%l{l i Oosg govaeted c{j 1um hggroxtlde aqueéues solution
i nvention provides a conposition for strlpplng an
or a h@digaint aqeak isolgtiomhiadthoegnths ake by alkalinelidied tay ebiipletely remove
reane the organic coating froma glass substrate
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coating with the conposition for stripping an organic
coating to renove the organic coating fromthe
substrate w t hout Summary of the Invention

[0006] In order to eliminate the disadvantages mentioned above, the present invention
provides a composition for stripping an organic coating, which can safely and effectively
remove the organic coating from a glass substrate without damaging the surface of the metal
substrate.

[0007] The present invention further provides a method for stripping an organic coating,
comprising contacting a metal substrate comprising the organic coating with the composition
for stripping an organic coating to remove the organic coating from the substrate without
damaging the surface of the metal substrate.

Brief Description of the Drawings

[0008] FIG. 1 shows an etched polyimide on the substrate.



damagi ng the surface of the netal substrate. Brief
Description of the Drawings [0008] FIG 1 shows an
wetabagiopdl yi m de on the substrate. [ 0009] FI G PCI/EPDIN&050080
the polyimde in FIG 1 cleaned by a conventi onal
nposi tion. LOOlO FIG 3 shows the polyimde in FIG
[0009]L chéﬁnZadhmt heolyonidosi Flar adfangvbp dicayentignafcompesition.
present invention. Detailed Description of the
[00101 Engﬂ%]: 4 osrt%t% gjl)llygﬁlﬁggﬁjﬁﬁ(h glrc?%rrllg{l: b gtget C,%\Tg)%gltl%n of Ernbodlrnent 1
about 5 vvt%to about 90 vvt%of a pol ar sol vent, about
of the prdddntvihdéntionabout 50 wt % of an al kal i ne corrpound, and
about 100 ppmto about 15 w % of a metal corrosion
i nhi bitor, based on the tot aI \NEI ght of t he
conposi tion. [ @& UL Lt g8t hat can be
effectively renoved by the conp05|t|on for stripping
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ut are not limte a polyimde coating and
coating forned by the resins of acrylic, novol ac,
about gpwiede aboupdd ytvmef a aobosolvent, tabetﬂte(t.@blvgﬂetqo@bqpit P0det% of an
coati ng. [0013] The pol ar solvents used in the present
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on theaoPGYIRHBof the ﬂ@rhbo'diticnyrrol i done (NMP), N, N, -di net hyl
acetarri de (DMAC), N, N-dinethyl formam de (DVF),

i met hyl sul f oxi.de gDI\/ISO) and m xtures thereaof.
[0012] The” organic coatings that can be effectlvely removed by the composition for

stripping an organic coating of the present invention include, but are not limited to, a
polyimide coating and a coating formed by the resins of acrylic, novolac, epoxide or
polyvinyl alcohols, preferably a polyimide coating.

[0013] The polar solvents used in the present invention are solvents having a superior
affinity to the organic coating, preferably an aprotic aqueous organic solvent, including, but
not limited to, glycol compounds, N-methyl pyrrolidone (NMP), N,N,-dimethyl acetamide
(DMAC), N,N-dimethyl formamide (DMF), dimethyl sulfoxide (DMSO), and mixtures
thereof.

[0014] The glycol compounds suitable for use in the present invention as the polar
solvents are preferably carbitol and the derivatives thereof, including, but not limited to,
diethylene glycol monobutyl ether (BDG), diethylene glycol monoethyl ether, diethylene

glycol dimethyl ether, diethylene glycol diethyl ether, diethylene glycol dibutyl ether,



[0014] The gl ycol conpounds suitable for use in the
present invention as the polar solvents are preferably
w@ a008iogks and t he derivatives thereof, includi PgI/EP208/050080
not limted to, diethylene glycol nonobutyl ether
' BDG), diethylene glycol nonoethyl ether, diethylene
diethygng edycotipqeeathpionebuipk ctheti andipixéures teseedl  di et hyl
et her, diethylene glycol dibutyl ether,diethylene
l ycaql | . gt : d. mi res.thereof. 0
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about [90ek€6,afakferatdy dboi? QoW &% te abb@Es @Bowbdded lpastd tanl whight of the
total weight of the conposition. [0016] The al kaline
conpounds used in the present invention are preferably
compesEiWet ed from the group consisting of am no al coho
compounds, quarternary am ne conpounds, and m xtures
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or use in the present 1 nvention as the alKkaline

conpounds are preferably selected fromthe group

the groonseansisige off arwmoetlneald| corprandsyEmyarterpametanyine compounds, and
et hanol am ne, N-N-di net hyl ethanol am ne, N-ethyl

.. et hanol.am ne, Nmethyl- Nethyl ethanol am ne,

nnxmﬁ??@%?%thyl et hanol am ne, and m xtures thereof. [0018]
The quarternary am ne conpounds suitable for use in
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preferably selected fromthe group consisting of
trimethylanilinjum hydroxide, benzyltrinethyl ammoni um )

alkaling epapquids aenPPicHdh yelpdsd dem thetaraR epIsHREGA maRecthanolamine
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nmpounds used i n the present 1 nvention |Is about

methyl-N-ethyl ethanolamine, N,N-diethyl ethanolamine, and mixtures thereof.

[0018] The quarternary amine compounds suitable for use in the present invention as the
alkaline compounds are preferably selected from the group consisting of trimethylanilinium
hydroxide, benzyltrimethylammonium hydroxide, choline hydroxide, tetramethylammonium
hydroxide (TMAH), tetrapropylammonium hydroxide, and mixtures thereof.

[0019] The content of the alkaline compounds used in the present invention is about 0.01
wt% to about 50 wt%, preferably about 0.1 wt% to about 50 wt%, based on the total weight of
the composition.

[0020] The metal corrosion inhibitors used in the present invention are preferably selected
from the group consisting of benzotriazole derivatives, sugar alcohol derivatives, and organic

phenol compounds, and mixtures thereof.



wt % to about 50 wt % preferably about 0.1wt%to about
50 Wt % based on the total weight of the conposition.
w@ 0@20%104he netal corrosion inhibitors used i nPCTEP2008/050080
present invention are prefevably selected fromthe
roup consisting of benzotriazole derivatives, sugar
[00214] ¢ ISué@rﬂlmlilp%d@fs\{atlaﬁﬂjsm@arfbltué}@heﬁ]@ﬁ presanp Guietigon anidie metal
m xtures thereof.[0021] The sugar al cohol derivatives
i t-ap or,_use. | he e I nyent | he metal
corosif BB T DM P STEE dhorh YRE B R TG matiol
group consisting of maltitol, polydextrose, xylitol,
polydéatsisé,t oflito rddauitdl0nantiiéd]} intattitols yyrups , isdraditimll,t ddroitol, and mixtures
sorbitol, and m xtures thereof. [0022] The organic
henol conpounds suitable for use in the present
thereof.nyentj on as the metal corrosion inhibitors are
preferably catechol. [0023] The anopunt of the netal
[0022F 07 BRI QBakiB PhBASI0otnpbRREs silitblte " RS R the PY&BA! BRedtfon as the
about 100 ppmto about 15 w % preferably about 500
ppmto about 12 w% based on the total weight of the
metal ougrasyi nhtors 90 prefferaplp cetoolpdsi tion for stripping an
organi c coating of the present invention may
[0023&':/)t Liglr%gllglh&s{mﬁgw %;ﬁegarl?ﬂ%rgrlgéi;oﬁ grﬁllil?i?o??‘ﬁgepﬁrgtﬂger %q%ée:ng ir(nr\]f%Mon is about
exanple, a surfactant for |owering the surface tension
100 ppin foodbopt €¥ entd, p@cfeihadlyoslganiso0 ¢pat tongbdut A whesaed On the total
the substrate. [0025] Since the polar solvents and the
. .al kal i ne conpounds have a superior affinity to the
weighhpbthigicempetiothg, t he conposition of the present
i nvention can effectively renove the organic

[0024] The composition for stripping an organic coating of the present invention may
optionally comprise additional components well known by persons having ordinary skill in
the art, for example, a surfactant for lowering the surface tension or for preventing the organic
coating from adhere to the substrate.

[0025] Since the polar solvents and the alkaline compounds have a superior affinity to the
organic coating, the composition of the present invention can effectively remove the organic
coating from the glass substrate. In addition, to prevent a metal layer on the glass substrate
from being etched, the composition of the preset invention comprises the metal corrosion
inhibitor, which can prevent damage to the surface of the metal substrate, and thus the metal
substrate from which the organic coating is removed can be recycled and reused.

[0026] The present invention further provides a method for stripping an organic coating,

comprising contacting a metal substrate comprising the organic coating with the composition



coating fromthe glass substrate. In addition, to
prevent a netal |ayer on the glass substrate from
wheimgswithed, the conposition of the preset i POEREP1008/050080
conprises the netal corrosi®on inhibitor, which can
prevent damage to the surface of the met al substrat e,
for steapping ko rgdrec wertdlg wutsstovatthe forgamavpeatingt fiem ghe anbsgrate without
coating is renmoved can be recycled and reused. [0026]
dama%{f% th%rsﬁf?fgggot1 r\Illgtaf éu%gtre{tgrt her provides a method for
I'ng an or ani'c coating, conprising contacting a
netal substrate conprising the organic coating with
[0027F he Taafpasithodntherprefefred Biripgpiran tediygedtine agéd figmt about 40°C to
renove the organic coati ng frontthe substrate mﬁthout

d gin he s ce.of a netal strate. 0027
aboutt@gg 1%6 SHEPINgy tigyey m&g% oy @rt Jpgu antae%bout 30

from about 4OOC to about 900C, and the preferred
minut&§ F'1 Pping time ranges from about 5 mnutes to about 30
m nutes. [0028] The invention is described in detai
wth reference to the following non-limting exanples.
[0028 Any Thedinféndiani iorisscaibdd viauditail i voitts refbrenca tnth o Bawingynon-limiting
achleved by people skilled in the art are included in
exarnpl 1?]\8%%1%&1 1ca mQ>nS %}9‘2 aélaﬁg tha{ %nhﬂeesatsl g?gﬁ@%}g ball peopfje skilled in
effect of the organi c coating: [0029] A The follow ng
the artCaapeiidetd dnthefsospesdfithg@ibclgsurd ef e gpdtificationthd @ppdided claims.
Table 1 were prepared. Table 1 [0030] B. A netal
substrate havi ng an et cheBmbodiznentsle was i mersed in
t he conposition
(1) Test of removal effect of the organic coating:

[0029] A. The following compositions for stripping the organic coating in Table 1 were

prepared.
Table 1
Embodiment TMAH DMSO choline MEA mannitol
1 46% 50% 4%
2 66% 30% 4%
3 33% 58% 5% 4%

[0030] B. A metal substrate having an etched polyimide was immersed in the composition

for stripping the polyimide for about 5 minutes to about 30 minutes at a temperature ranging

from about 40°C to about 90°C. The results were shown in Table 2.




for stripping the polyimde for about 5 mnutes to

about 30 mnutes at a tenperature ranging from about
wdo@gosm4nbout 900C. The results were shown i npPAEEP®08/050080

2. Table 2 [003 1] C The netal substrate was washed

wi th deionized water. [0032] D. The netal substrate

was observed with a scanning el ectron m croscope (SEM

to check whether there is an Eesi due of the polyimde

on the netal substrate. OtEP:]%] FIG. 1to 3 are

scanning electron m croscope photos. FIG 1 shows an

etched polyimde on the substrate. FIG 2 shows the
pol yi m de cl eaned by agpgBs¥gRhisangl3 conposition, in

whi ch the etched polyim de was not conpl etely renoved.
FI G shows t he | yi m de cllean onp DSI t 0
Enrbndfrnmrqtmop Rmpﬁlﬁglrvr esent | n\/nzi(?)(/b% 6% é wh ééget BOOC

favorabl e pollyi m de renoval effect is cI early shovvn.
In2heMenaimecor|r oS3 tonl Stresiites[ 0034] A. Fhe conppsi ti on®

for stripping polyimde conpiiising a nmetal cprrosion
i nhi bi tor (suchlgl§0 §(ygﬁﬁ t@§ cohol derq)vat i ves| or 0
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[0031£or @Sl'*lf%'}nﬁﬂ%’@ét{a% w%ée&zﬁshgﬁ SR @é%'omlz&i%é]:r B. A netal

ubstrate having an etch polyim de was imrersed in
the conposition for stripping polyimde for about 5
[0032hi nU?.eBhat metabeaubstrao wasmbsescawith & soapeingtelacton amgiongppe (SEM)
fromabout 4C to about 900C. [0036] C. The netal
rat zed wat e 76] D.
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substrate was neasured by a four-point probe rret hod.
[0033] FIGs. 1 to 3 are scanning electron microscope photos. FIG. 1 shows an etched

polyimide on the substrate. FIG. 2 shows the polyimide cleaned by a conventional
composition, in which the etched polyimide was not completely removed. FIG. 3 shows the
polyimide cleaned by a composition of Embodiment 1 of the present invention, in which a
favorable polyimide removal effect is clearly shown.

(2) Metal corrosion test:

[0034] A. The compositions for stripping polyimide comprising a metal corrosion
inhibitor (such as sugar alcohol derivatives or organic phenol compounds) and without a
metal corrosion inhibitor were prepared.

[0035] B. A metal substrate having an etched polyimide was immersed in the composition
for stripping polyimide for about 5 minutes to about 30 minutes at a temperature ranging from
about 4°C to about 90°C.

[0036] C. The metal substrate was washed with deionized water.



[0038] The experinental results were shown in Table 3.
In conparison with the conposition w thout the netal
W@ o00808i0@h | nhi bitor, the conposition conpri si PQI/EP®08/050080
metal corrosion inhibitor of the present invention for
stripping the organic coating can effectively decrease
[00371 he I2tEnd pighinatretcod! thaeneielt endueibs pn dhe substratepwesymgasured by a
damage to the surface of the netal substrate. Table 3
gh the present invention is disclosed as
ﬁnwﬁégggghﬁﬁ$%ﬁgreferable enbodi nents, they are not
intended to limt the present invention. It will be
[0038hppaltentxpepinamyal oeeulskivcteedhown tiheTalé 3.haln sofiParison with the
vari ations and nodifications can be nade w t hout
departing fromthe scope of spirit of the.inventi.aon.
compQsiiaf Hjhgpt thﬁ‘emﬁfaf@als? e Bt dhse comPeYiiien repprising the metal
protected by the present invention should be defined
corrosdh {nRfbiBPBEAEFGdniRn G AIRSEstMiAhg iR GlohilRYatity cah effctively
conposition for stripping an organic coating,
congéising about 5 wt%to about 90 wt % of a pol ar
decrease|thentchingbwsta oDtheimekbsubstraisoand peventodaagernioahk abifaes of the
conmpound, and about 100 ppmto about 15 wt % of net al
motal § r%%%ion i nhi bitors, based on the total weight of the
g%ﬁposition. 2. The conposition for stripping an
organi c coating accordingrig.6 aim1l, wherein the
organic coating is a polyimde coating. 3. The
[=}
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conpestt+on—for—stripprhg—an—organ Yo
to Claim1, ) )
Etching rate (A/min)
The composition comprising the inhibitor <10
The composition without the inhibitor >10000

[0039] Although the present invention is disclosed as above with preferable embodiments,
they are not intended to limit the present invention. It will be apparent to any one skilled in
the art that some variations and modifications can be made without departing from the scope
of spirit of the invention. In view of the foregoing, the scope of the right protected by the

present invention should be defined by the appended claims.



wherein the polar solvent is selected fromthe group
consi sting of glycol conpounds, Nmrethyl pyrrolidone
w@ bivps10ds N- di net hyl acetam de (DMAC), N, N-di ne¢yP2008/050080

formam de (DWMF), dinethyl swlfoxide (DMSO), and

m xtures thereof. 4. The conposition for stripping an
Claimgsr gani ¢ coating according to Claim3, wherein the

gl ycol conmpound is selected fromthe group consisting
Vthpfcpieé | ene gl ycol nonobutyl ether (BDG, diethylene

dfy@g? hoet hyl ether, diethylene glycol dinethyl

et her, diethylene glycol diethyl ether, diethylene

0! ycol Adiobgoyitiogtihredtripihghmpteanie cghtyioompadiag @bout 5 wt% to

nonobutyl ether, and m xtures thereof. 5. The

conmposi tion for strjpping an organi ¢ coating according
about P§ Wt polanigbieat, abeus Q- B wiab r%%oebﬁ%%%&f 28 atka|ipg gquppound,

fromthe group consisting of ami no al cohol conpounds,

and afBYRTAEHRALY alHTt 18 WEOT RIS o0 RSN TARIG IS Hal RESEAE t&al weight of
The cofposition for stripping an organi ¢ coati ng

according to Caimb5, wherein the am no al coho
the coopopiomd i s sel ected fromthe group consisting of
nonoet hanol am ne (MEA), N-nethyl ethanol am ne,
N-di pet hyl et hanol am ne, N-ethyl et.hanol am n .
et hyT KRRy aoh AhaP B o gl oo R f Claim 1,
et hanol am ne, and mi xtures thereof. 7. The conposition
wherefiOthe $tdanRdoan@ly AfdpiRiide €dhing according to Caim 5,
wherein the quarternary am ne conpound is sel ected
fromthe group consisting of trimethylanilinium ]
Prydr oxil Be COBRGPHAN for MEPAE AMOBEANMTAITBE BSGONENE Ehblaimd
hydr oxi de, tetranethyl amoni um hydr oxi de,

wheretPthE BfaP Rk &rToR ARt od Q%up @&%is@nﬁtoi"g@%olt&%{p%gﬁds, N-
methyl pyrrolidone (NMP), N,N-dimethyl acetamide (DMAC), N,N-dimethyl formamide
(DMF), dimethyl sulfoxide (DMSO), and mixtures thereof.

4. The composition for stripping an organic coating according to Claim 3,
wherein the glycol compound is selected from the group consisting of diethylene glycol
monobutyl ether (BDG), diethylene glycol monoethyl ether, diethylene glycol dimethyl ether,
diethylene glycol diethyl ether, diethylene glycol dibutyl ether, diethylene glycol acetate
monobutyl ether, and mixtures thereof.

5. The composition for stripping an organic coating according to Claim 1,
wherein the alkaline compound is selected from the group consisting of amino alcohol

compounds, quarternary amine compounds, and mixtures thercof.



8. The conposition for stripping an organic coating
according to Claiml, wherein the netal corrosion

w0 ndosiostoas i s sel ected fromthe group consi stipgr/aP2008/050080
benzotri azol e derivatives, 1sugar al cohol derivatives,
and organi ¢ phenol conpounds, and m xtures thereof. 9.
The colkposempasitidroior sirippimgian @reanicosaging ecwsding fyClaim 5,
according to Claim8, wherein the sugar al coho

erivative j d_f nsj: St of
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mal titol syrups, isomaltitol, sorbitol, and m xtures
monoéth@todahine TNEANNE-raethplaghdniotiinihe rN-N-tinfgohyi g thano lam@es) Neethyl

coating according to Caim8, wherein the organic

henol _conpound i atechol . 11. A met hod far :
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netal substrate conprising the organic coating with
thereofhe conposition for stripping an organi c coating

according to any one of Clainms 1 to 10 to renove the

organic coating fromthe substrate
7. The composition for stripping an organic coating according to Claim 5,

wherein the quarternary amine compound is selected from the group consisting of
trimethylanilinium hydroxide, benzyltrimethylammonium hydroxide, choline hydroxide,
tetramethylammonium hydroxide, tetrapropylammonium hydroxide, and mixtures thereof.

8. The composition for stripping an organic coating according to Claim 1,
wherein the metal corrosion inhibitor is selected from the group consisting of benzotriazole
derivatives, sugar alcohol derivatives, and organic phenol compounds, and mixtures thereof.

9. The composition for stripping an organic coating according to Claim §,
wherein the sugar alcohol derivative is selected from the group consisting of maltitol,
polydextrose, xylitol, lactitol, mannitol, maltitol syrups, isomaltitol, sorbitol, and mixtures
thereof.

10. The composition for stripping an organic coating according to Claim §,
wherein the organic phenol compound is catechol.

11. A method for stripping an organic coating, comprising contacting a metal
substrate comprising the organic coating with the composition for stripping an organic coating

according to any one of Claims 1 to 10 to remove the organic coating from the substrate.



