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poly#‘hylene glycol of a molecular weight of ‘a,bsout;:a;(l)g .F;oz:;:rrfg ® glycol may be employed athough
e stripping compositions of this invention are effective in stripping a
- positive photoresists. Most positive photoresists consist of an ortho na?:zth%qu:’r:::d:e Z?gz,\éznseﬂf;:?f :czc::
60 ester or amide sensitizer or photoactive component, with novolak, resole, polyacrylamide or acrylic
copolymer type binders or resins. Such positive photoresists are well known in the art. Such resists and
_gezrbs"ltlzzseés ‘are described, for example, in- United. States Patent Nos." 3,046, 118; 3,046,121; 3,106,465;
o photoresnst(s: ,538,137; - 3, 6f66 473; 3,934,057; 3,984,582 and 4,007,047. As examples .of such positive
| Do orosis ompositions for which the stripping compositions of this invention may be used there may be
65 mentione Eastman Kodak Company photore s:st Kodak 809; J. T Baker Chemlcal Company photoresrst
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1ipet hyl - 2-pyrrolidinone itself has been suggested as a stripping agent for
certain positive photoresists, said conpound is not an effective stripper
for v&ious positive photoresists. It has been unexpect edl'y found that the
stri.pping conpositions of this invention effectively and conpletely 25
renmove positive photoresist material from substrates which photoresist
materials are not effectively and conpletely renmoved by the individua
conpoffent s of the conpositions of this invention. The effectiveness and
unexpected nature of the stripping action of stripping conposition of this
invention is illustrated by the data. presented in the-follow ng Table |
Waf er substrates were coated with positive phot oresi st materials accordlng
to ar# recogni zed 30 procedures and post-baked at about [ERR] for a period
of about 45 m nutes to one hour. Stripping baths were naintained at .
constant tenperature with water baths and the post-baked coated wafers were
i'mrersed into 600 m beakers containing the constant tenperature.stripping
conmpo®i ti ons with intermttent agitation for the specified tine after which
t he -waf er-i's renoved; rinsed:in running. deioni.zed water and spin dried at:

I f any 35 resi due was present Conpositions of this invention, denoted as

___Conpomhons A through G -whi-ch_ correspond-i:n corrp05|t|on toe-those so

- designated i-n_ Tabl e 1, are corrpared to results obtai.ned for the |nd4 vi dual
_component s al ohe’ for three generally gifficult-to-renmve phot o;/e/5| Sts
narrely Shipley's AZ- 1350J: phot.oresi’st, Tokyo Chka. Kogyo Co ktd S .OFPR- 800,=
'-"photore5| st and FUJI S FPPR— 200 photore3| st 40 45 o e s




€5 60 0 075 329 TABLE I1 Tenperature [ERR], Time and % Renpval

pping . AZ-1350J OFPR- 80 5 PR- 200 Conposition -
resist’ Phot or esi st Phot or&iiOle ? t hyl - 2- [ERR], 10 mn.,
~-4.5 mn., [ERR, -2 mn., pyrrol%digieme <60% <75%

2% 10 , pol yet hyl ene —750, 5 mn, 750, 5 mn., glycol
. -60% <50% 2- ( 2- et hJR’;’)Pefa‘“'[eE‘hﬁ]me diip Removal [ ERR] | 75 ni @'
XY) . -60% 20%,15. _ 80 thaﬁg,h_g rol i di none

: 1G& mn., 100% 203tr£§g‘s?r.on (}P\I'%ot;rsess?:t ££ pévEOXYPhotor R, 10 nmin.,
oXxy) 50% etthanal_1-ethyl -2 l2—mn., 25

rrolidinone 100% 2- (l?henwt:hoxy75° ;[o 1&.1=|451mm e?ﬂ”i.ox%ﬂ)t 60%

hanol A ' [ERR]""O"TOWM n<6° [ERR] <% nin. <K%R] <55 sec., 70%

;00% 10 100% 8 6 mm

Pl { 335
$9% The abowe exanpl es °§§th 'e"e By \&@(y:/o'f" illustration and are not

0 be considered to- I|mt the |nvent|on It I's anticipated that the
$tripping conpositions ef2-dtmxg- | N¥EMAmion cars’bB mised as stripping agents
for 40 pgsitive photoré&§Psis by cBt act | ng"tz‘??'e unexposed phot oresi st on a
$ubstrate with the stri f)‘ﬁf“??b conpositions in a variety of neans, such as by
fmrersion in a strippingyRabiflofRr B, BRkiRYI Ng the stripping conposition over
fhe surface of the unexposed photegoesi st. \Wile the use of the above
onposi tlgns for stripping phot or esist materials from substrates has al one
peen i |1 dStrated it wil szo@t ggftoéﬂ"t hat the stripping conpositions of
-he i nvention-are sulta§ "onr ot RE? 45 wuses which will be apparent to

e skilled in the art, such as, for exanple, in the stripping of polyner
esi dues fPom reacti on odethgikd-i ng vze,sasei sinand the |ike;, or for stripping
boati ngs?® such as, for exeaiginene pa¥%¥ s and varni shes and the like, from

sur f aces. C ai ns 50 1. 2{&%”1@8 z%lﬁgr;nnosmlon conprising fromabout 55 to
t

T W

g

bout 75 melght per cent I"hone conpound of the fornula 55
-FERR]. .wherein -R.is sel ee from €.group consi sting .of hydrogen,. al kyl of
f to 3 c&bon at ons- and hydroxyal kyl 60 - of 1 to 3 car bon at ons, fr om about
20 to about 40 weight pereent of a$e1t°H9'Pene7 75?0‘61‘ rro?ﬂﬁ‘f‘?ﬁ‘et her of the
ormula [ERR] wherein [ERR] is al K‘Vf’ -of 1 to car bon' and from about
b to about 25 weight pergent pol yedhyd gpe gl ycol. 2 A conposition of claim
| conprig¥ng from about 55 t 0- abowd% 75 wei ght 1-nmet hyl - Z- pyrrol i di none from

éggﬂ% got E)O ﬁgét;ﬁm ﬁ%g;’%? arelgliven merely ;y C;ay oF ltlustZﬂon and gje not to ge conslgered thImlt the

It is anticipated that the stnppmg compositions of this invention can be used as stripping agents for

40 positive photoresists by contacting the unexposed photoresist on a substrate with the stripping
compositions in a variety of means, such as by immersion in a stripping bath or by spraymg the stripping
composition over the surface of the unexposed photoresist:

While the use of the above compaositions for stripping photoresist matertals from substrates has alone
foa s been illustrated it will be appreciated that the stripping compositions of the invention are suitable for other
‘ﬁg 45 uses which will be apparent to those skilled in the art, such as, for example, in the stripping of polymer

residues from reaction or curing vessels and the like, or for stripping coatings, such as, for example, paints
and varnishes and the like, from surfaces. ' :

u—

Claims
50
1. A stripping composition compnsmg from about 55 to about 75 weight percent of a 2-pyrrolidinone
compound of the formula

DR ' | N

. wherein R is selected from the group consisting of hydrogen, atky! of 1 to 3 carbon atoms and hydroxyalky!

so of 1to 3 carbon atoms, from about 20 to about 40° weight percent of diethylene glycol monoalkylether of

the formula HOCH,CH,~—~0—CH,CH,—O—R" wherein R‘ is alkyi of1tod carbon atoms, and from about 5 to
about 25 weight percent polyethylene glycol.

) .'.'Q_'._from about 20 to about 40 weight percent 2-(2-ethoxyethoxy)ethanoI and from about 5 to about 25 weight..
percent polyethylene glycol ; .

2. A composition of claim 1 comprising from- about 55 to-about 75 welght 1-methyl 2— yrrolldmone::-:'.-_» ek
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1. A stripping composition comprlsmg from about 55 to about 75 wetght percent of a2- pyrrolldmone
compound of the formula

. ) - o .-N 0 .

: wherem Ris selected from the group consisting of hydrogen, alkyl of 1 to 3 carbon atoms and hydroxyalkyl
6o of 1to 3 carbon atoms, from about 20 to about 40° weight percent of diethylene glycol monoalkylether of
o : the formula HOCH,CH,—0—CH,CH,—0~R' wherein R‘ is alkyl of ‘l to4 carbon atoms and from about 5to
k _ . - about 25 weight percent polyethylene glycol :

rom about 20 to-about 40 weight percent 2-(2~ethoxyethoxy)ethanol and from about 5 to about 25 werght_ L
- ‘percent polyethylene glycol s : _ e

*. 2. A composition. of claim. 1 comprising fromy about 55 to- about 75 welght 1—methyl-2-pyrrohdmone, T S
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