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hncl ude pol yet hyl ene gI ycol and/or. a diethylene, gl ycol m)noal kyl ether a

to stri PRichgtignesi sts with said strippi ng corrp03| tions cp,,e,g&meh,pgy
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tetrachl owietse esatﬂa'etﬁf itdheieich mﬂ?‘v‘égth d‘.?, Iate isopropyl alcohol,

- di met hy4sf eheiy °I aﬁgm y &llpysmoblm%%ﬁ\ﬁ as g r@" durid acid/ammonium
triet hano\; Ji%vwrﬂlyﬁmlmuﬁnhapsseﬂcwc g"‘n ‘ﬁgué%ng ygmahs dsmmelﬂ?‘ﬁ et h%s 2
* but'oxyet'hgg |fatezan(12nmum0 sfycausti a“ dnsamdtaudsemaé‘@fea“?i%‘m efaf ;

" ket ones suckavqtet'?'i pre KA o énr dvaﬁtﬁ@isﬁﬂed inmtyetuly ?fe?gi‘(j'gm‘fa @?,%&pa&d
cycl ohexaAmees thagnagelicias lIWB: mbarrablalﬂsma\sbw E‘ack o SHACatdr atae the
|sopropyl “H’I"é’gll‘@ :nlr oaiet flid] éfﬁaﬁfmb‘smltl\m"tce& P n gggﬁssafepﬁﬁ Bamblingran@dlgpﬁﬂd.

m xt ur es é}@s"nma@n G a8 atgack-of metalsubsfr uﬁ; Y (i mmmtwwhﬁ"fsﬁﬁ‘e‘* de%jjséﬁ
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mat €ri al , ?ﬁﬁ:‘ﬁ‘ cmosuhors @tﬂﬂaf"aleﬁﬁ‘“ f,'];ﬁ,oag rausapumlgt a vﬂfs'St?%L‘f/et y

in handli ng;a 3@@5'&#“0“"9'“@“ re | %{Smpa@aa Eﬂnddndes“’qs@@ F?@t mong f ihi

use at Sﬁb?@htfah@d sgipipg taetipnt " g ‘o ERpRel elmat we'r% P%’\Q b Raried ag

- stripped. qu#@rq?ﬁ\ﬁ%“e“giﬁsm m&xeebost 30t phautS0cRa[sam Y M e.mef étbﬂfahpth-ng
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2re elim nat ed'heF"‘ e- tbéfééb@l:ltb&dlb&ﬂﬂs $°r?b wel ‘ft'fé Yate e hy(acetamlde _
Lisef ul ness’ ;‘; o‘ﬁ{ merggt @mwnmoetmfﬁlf%abgﬁfégu gecbeﬁ:amt drefergbly &PTed
3 n accor da,ngﬁnewy nkheneroeamimm thergpf, Tre re Bdut emwem:um weldie PeeRRb| "I'}gr:ﬁf;
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apf the. 4 ndi vi dual "conponents used_al gne as’ photore5| st. stri-ppers.  The novel
Atri ppi g, sconpositions-of this i nvent.i on - conpri se a - mxt ure of from about .
30 to about 90 pericent. by - wei ght -of ‘a di net hyl'acet ani de or :

Fi nethyl formani de or "a mixture t her eof : ana from about. 10 to about~ 70
Bercent. by wei ght of a te‘trahydro-.- t-hi ophene 1, 1- di oxi'de corrpound 50
f{_ven nore ef fective stripping conpositions are provided if ‘there is added

WMo the basic mxture elther or both of the foIIovm ng rraterlals fromabout
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i a substrate surf ace. The stiippi ng. conpositions of this invention

; cenht, preferably from about 45 to about 90 wei-ght percent, nore-

‘gpref-erably from about 60 to about 70?\Amgt‘gzg)ercent and nost prefeably
Eabout 70 wei ght percent of a di nethyl acet ami de, 60 di net hyl f or mani de o
xture thereof, and from-about: 10 t Q_IJ_LR70 wei ght percent, prefera

#.rom about 10 to about 55 weight per nore preferably about 30 ito about

“wei ght - percent, and” most pref erabl @‘S\QUt 30 wei ght percent of a

etrahydrothr ophene 1 1 -dioxide cong/ of the general fornula 2 0 102
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10 Especi al | yA® e,j;ﬁ}" B 1"dqes'%’ﬂ§;tﬁ‘; 51% ggmt aqum mﬁedélv sy v AN
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and nost prﬁfteabdytgoubm‘utpe'ﬁe'tf\/éi‘ E ! ‘ﬁ:sz,ef FI'O @m Ms&{armdia. oadidedwto

t he aforenefﬁter 0/%%{% %2 ,@ m'f,t Ul Siio Q &fun&ﬁﬁeﬁéthweae@mbl chosdatkgiskhers that

era

stripping & heo,rop.\g s YRR inkertinm are chose afChe forretout 30 wei ght
‘percent, pre from about 15 15 to about 20 WF;J ght percent and nost
preferably 17 wei ght percent of &OGHGHyPefBCHryRel monoal kyl et her,

preferabty 2-(2- et hoxvyeth 8L h o&rﬂ@fdﬂ’hé@txmmec@iﬁpoaﬂons of this

}Tét hyi ace‘t"%ﬁ’r‘i‘ n at@ k%i% } o%ﬁggﬁa#‘ Qﬁﬁ?gﬁgcﬁ monobutvl -sthers of diethylene glycol.
t'etrahydrot fofetred s L(Q&hd& e di etI oenneseg yé‘t%p"@p&%g;{wn
ethers thad rm:yst enemte@yed strmmmeme "Q‘QS f ,fg th @y,eﬁusmammamewtsrbmse
of the fornyheeigal four of the hereinbefore mentio ma eri Wherein [err]

al kyl of 1 PRCASAENPHAY EB% B@&dasof ais nﬁuﬁdrbneampmxasrdsvﬁm of fepm 3bqu di-
. conposi ti. on%eﬁft,,aij,,%%ﬂ'ﬁ%a thnﬁfg&'(!%n'g%ﬁief wouezmtehvdm@%t‘ﬂjh’e?' jfer ab%ﬂ%i’gt
and MoNobys Ythoxyktetyfettaholdned tmeolg;;!”wp aly S,:v'aal bl iP5 bRE AR MarldSwater can be
Z—(2 et hoxyet i )t@tctvame#monz th's‘t ercenfbjﬁ? y: &Ferred stri ppi ng
conposi ti onp&pent Wla§ Vgn f RES ta.ss.wernﬁkpi ﬁgrecaﬁpmembmt@nemrfet'qw% I
four of the ogﬁﬁ@ |oned materials are present in the conposition
| n t he wei gh percent s prevr ously stat edTARENDS! - pref erred stripping-
conposi tion of thisinventi-or—eonprses—anixture, of T out 51% di -
met hylacet ami de or di met hyf or mani de, about 26% = (B W
t et rahydr ot hi ophene- 1, 1- di oxi de, about 17% 2-{2- 3(5:°§tpﬂ"6‘5&'7et hoxy) et hanoI
and about S pol y%t,,by‘;ng&e gl ycol. Whi | e then coBrpoSi t iPonsE of Ft hiSs . ithvent i on
can be free of water—this is not essential —and—water Ttam be | present in an
afrount of up to about 10 %%r cent by wei ght ;4 As_exgyplar y1st+i ppo ng-
co&gsrtlons of t EEHYRSEAPIS t here can be. mentioned the followin

Ositigps of Taph&niformbride o — 70 — 70 — 8 — 8 TABE |
Per cent by Wei-ght Conposition 40 ' Conponent _ '
A. B C D  ETetrdghydroBiophedeD) et hyl acet agidg — 26 26 25 M2 - 70
-' 51 - 6045 11d'°"“"3Drrrethylforrramde Lo 70 -
Q9 - 51 - 6 4Rk hi ophene- 1, 1-di oxi de ' . 30
30 23 %iﬁe%%%%ﬁxﬁ@ 3-nmettyl Retfahydro- —
thl ophene 1,1- d| oxr de - 30 30 2-(2-ethoxyethoxy) et hanol
- - 1 72-(2-pthoxygthoxyl P yet hylene glycol — —~ 17 17 15 -— -
6 - 6 fthe"the conpositions of this i nventron any sui tabI e
po,I yet hyl dfie gl yco,ioh)m,ylebeeg%apl oyed although — — — 6 -

| In the composmons of this invention any su:tabte polye;hylege glycol may be employed although _
e alycol of a molecular weight of about 200 is preterre .
* po|y$;h: |setr:rpg|r\<g compositions of this invention are effcfectlve r: stnptt)‘r;% :uxfneead?:z:;zn::lf;?:g: -
hotoresists consist of an ortho nap
- positive photoresists. Most’ positive p o o Palyacrylamide of ok
: ide- sensitizer or..photoactive- .component, with .novo

: gtsat:;l\;)r;;n:\;pe binders or resins. Such positive photoresists are ‘well known in t8h63a(;:l 68111;:1 r;s;gtss :g5d

. 65 " sensitizers are-descrlbed for example in United States Patent Nos 3046 11




strippi ng conmposi tions-of .this invention are effectlve in stripping a vm de
-and. varj ed'range of positive photoresists.. Mst positive photoresists

consi st of an ortho napht hoqui none di azi de sul fonic aci o!ester or am de
sensitizer phot oacti ve conponent, .. with novol ak, resol e, pol yacr ylm de

or acryl e copol ymer. type binders: @ S Such p05|t|ve ‘phot oresi s re '
..

known in.the art. Such resist nsitizers are descrl bed, for
exarrpl e, %%ijﬁf 3 06 153 af 68, 4F3t304,08%D 3,984%580 46 141087.047 Gﬁ@xi 9s dﬂ:ger m§vg‘;
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AZ- 14508"‘31&23'1 %BUbsﬁ%esfﬂ%w =% 1% T11: " Pol ychrome Cor porati on
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~ photores %ﬁtzndg\ﬁﬁc .eEy beaéhtibrddytte BHAWENKD %s"r@mg cpmpesiaRben ﬁsggtn 'ﬁﬁb
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removi ng eg;'?m:g:r eyt ibs%g é,EfE?Eig%q nﬁgﬁ@tﬁﬁ € Df ave fvaHaen rédory nhavesidbeen

subj ecte o sakyguttre{taém]fadlmes Aopraverdiee bath BBS0¢ one
hour Thg riobi '"% &%&%ngs@ms bdrhdSifiorafard fai the mostaatt indepeagest ¢f ;se'e?r}\w gjﬁh‘ﬁas
'_adv Nt agegigbin ed’mﬁw‘mi!ﬁsmﬂshls semmtsremn nhyA BeageqyaY ’ﬁ%e Qe f, B2 of this
ov\nzmgnani'lpeorsittrmpp'pl H:,gen ogﬁﬂ‘é“ I Sided t‘éS‘od@ 6\* I&Slwﬂiérembael al s
f rom met atveation com re m i i gem"e, N oo oh &6 ofogAtsbten«sub@ttivabmtor¢ms are
conposi t I"§,ﬁ1 oy "p rm:atr |9sBiEle stipingWMesoEs R inpiengrecEPELTBA | s

not del et %0 ae,tc estmefgabmmlttoﬁsthe strl CQNROS. nd
. phenol i26 . ﬁgsﬂd}s beéani ymexnested!y) foung l Zﬁ;%"s °m&$&€mdé§ﬁw
. speci-al. tramaletetyc e'aﬁ‘d’ ?' -4 qt?r ﬁ:qrfﬁ&do e F fﬁ&lcorﬁﬁsﬁgﬁ df Rrgsinvetion.
faciliti et ‘ t g4 rﬁtu?endf B rstnpﬁn_lgtgctvﬁﬁ fofs stripminm easepogifion fthis
conposi t i;R&ud €N &Jateﬁlbetmimsfa qaaertted indredellowingtTalie 't enper a
stri pplsag'mggtwsubsmms vefe pmt@ vvnlt/@nt'twenp WA Q}ateﬁﬁfef o ‘}Tﬁ’g% aysr&zaéiﬁgse
with dei mowédew\ﬁ#ws‘tkﬁ'@éé {t‘ ]ta;ﬁ’:['ﬁrr oSthE laltD e SpokEsaked’ a;atebeuaﬂse wefe
addi ti ona}t’e’ éﬂxﬁn&ed ?(ﬁ }ﬂ ers ﬁtaﬁu 5'tﬂ@lcanﬁktéﬁﬂmrdtme)rsmpoihgtdqmosnwemﬂhon
conpl ete v»;&g Gaifdti o thiGtHe épetifeditiaiee Hieer poish the wefep tmoNess firse matm"atsgﬁf' %r]
or | ess;Weasens sﬁommedp: 3000 regm. tStrmpahllp\pwssu#geﬁBY ingretion 9 tha WATBrAP 3F°8% dbout
.95 to [er:rei;ndueAd:ascpresm-st 05|ttve tore e het;;el,.,mcstouraae,eh inn
about” one mcﬁm‘!?%’" th se ;%E tons, @ 'J;;%al étsgidﬁ‘t’i%g%i: E@ﬁ?&&nmnmms iggtividual -
-recomrendﬁ’(g;“l" g rmgg srdFails WD 6 Geny RO SIDIERiSH SNaMRly Sh'ﬂ"t\’*’q%
unex pec}oegﬂ ot w h:&ka kdygo Sb.rLidyp PFRR—c69rpretaresish ard FTIP i Hunt CHERIRR
ef flegti ve paatdres:errpl etel y-renove positiyve photoresist. material from
substrat es V\/nl ch photoresist materials are not effectively and conpletely
~renoved by the individual conponents of -the conposi tions of this invention.
The effgctlveness and unexpected nature of the stripping action of
stripping conposition of this invention is illustrated by the data
presented in the following Table II. 30 Waf er- substrates were coat.ed
Wi th positive photoresist materials according to art recogni zed procedures
and posf,- baked at about 1500C for a period of about. 45 minutes to one hour.
Stripping baths were maintained at constant tenperature W|th wat er bat hs
and the post-baked coated wafers were innmersed into 600 ml beakers
contai ning the constant ‘tenperature stripping conpositions with
|ntermttent agitation for the- speC|f|ed times after which t he waf er is
removed® -rinsed in running deionized 35 water and spin dried at 3000 rpm
Stl’lppabl lity was judged by inspection of the wafers to-ascertain if any
residue was present. Conpositioris of this invention, denoted as .
._‘corrp03|t|0ns A through Gr-which..correspond-i-n conposition to those so
,desmgnafed in.Table |, are conpared to résutts obtained fdor ‘the individual
conponerit s al one for three general I'y. d|ff|cult 1o renove:- photoreS|sts
namet.y” Shi pl-ey’:s- AZ- 1350J 40.. phot or esi:st., " Tokyo ‘@hka: - Kogyo -Co. " Ltid:"
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0 102 628 TABLE Il Tenperature [err], Time and % Renoval 5

:ri pping HPR- 204 AZ-1350J . OFPR-800 Conposition

ot or esi st Phdk or esi st Phot or esi st di net hyl - 250, 5 1/4
n., [err], 2 nin. [err], 4 ninQ0 Q21628 de 100% =
0% 100% 10 di net hyl - 75, 4 1/2-5 (LY

[err], 13 min., formanide TABLE I mn._. 100% 100%
tiet r ahydr ot hi o- [err], 7 min., [ etdnlperaBuirdticTime and BIRemovd M n., 15
fhene- 1, 1-di oxi de <50% ing <53;/§ 204 <g8% 3- rret h (Im tetra-

’ g%% ot i Oﬁhene Q:ﬁﬁp%?slti%OO/ o0 A Photoresast [l%'ﬁ':to e’sust Eot’o f 198| g)e(l:de
iOO% B dimethyl- - 25°, W4 mikD SBC 2 min.] €r 1763, aminvin. , 25
100% 100% C  acetamide 28% 1 m nlQ0% 759% l 1¢Q§6 mn., 75% 2
1/2 mn.,?100% 100% 100% 30 The % les are gi ven
rerely by way of |IIust°P flnd are not to be p‘h qer 'r.| Tf'mt t he
invention. It is ant|C|pated that the stripping conpositions of this

i nvention can be used astraydropipi Ng agedt g nfier pOsi 8 mire, phdﬁ’osmm,sts by
contactinf the unexposedeishol-bfiedfest on<B%ubstrat®*i th t hg2Btripping 35
conposition in a varletay QJ-. pRans, such as by imersion in a stripping bath

or by spraying the stri pmd%,%gmsmlz@nggy,er the surface 768 gtie unexposed

phot oresi st. - Wi | e thedidsi@ée of t he almewe conpositions f O&sOA I'i ppi ng
photoresi#® materials fromsubstrates has aI one been illustrated it wll be
appreci ated that the st®ipping conposi ?[, ¢of the i nventionTare suitable

f okglot her uses which will-be apparent to those skilled in the art, such as,
for exanple, in the strgpping of. pol ynmer 40 ressyues séd, omyeaqﬁ.hon or
curing vessels and the |ike, or for strippi ng coatdopgs, suckoo¥s f or
exanpl e, paints and varpishes and thg_li ke, from suLface I s 45 1.
A stripping corrp05|t|on@conpr| sing f 3%} rf)'ut 7%‘ ? }:‘; fs%g (1) tht per cent
of a conpound sel ect ed I de,

di met hyl f@r mam de and m xtures thereof, and from about 10 to about 70

wei ght  per genfhegboxe Wtﬂp'awaﬂwemmysh@myanoflutmrwn ded @anﬁwmoowdqrmwwmﬂ a

50 [ err ] 55 ﬁltlapgt t t"lesstﬁ lin (E:To'% g mf tlm Ing n?grpca QJ Isesdtalsr;gl ing a ents for
hydr ogen, g.g&g ggo,e iPpin
a)l;out g45 iscir'?mbw{:)ngt@a wmeghif e:%cgm asgg %ﬁﬁemimdn@eig&@h exd by ﬁam[?rgt%e gm&ré

consi sting Cempeﬁltmm t@&%ﬁm@@e ugdéxresedp h¢t9f|emtm de, and m xtures thereof
and from a %g photoreslst materials from substrates has alone
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tetr ahydr ot :d‘l#]&rafeg lp&i‘a rec Vt?gjea?:?f? pm%comsﬁmbons of th |Ir;vI ﬁm b::;f:;lsmgr
conpri si ng rédidues frz?rG%adidﬁBF @Gﬁieﬁﬁn Ehediké) orFOr sftrﬁipfn@ U ﬁgH. R ¥ éXample, paints
1, 1-di oxi d@nd:ﬂarmﬁh%@nﬂm@lhkq fomobrfagésai m 2 conpri si ng about 70%

di met hyl f oryyam de and 30%t et r ahydr ot hi ophen- 1, 1-di oxide. 5. A conposition
of claim 1 avt ng from about 10 to about 30 wei ght percent of a diethylene

gl g 6545rmn®aA ktYibpiRd Bsthpoaitiod Elﬁflpfr@ﬁérﬂ'bﬂ about 30 to about 90 weight percent of a compound
selected from the group consisting of dimethylacetamide, dimethyiformamide and mixtures thereof, and
from about 10 to about 70 weight percent of a tetrahydrothiophene-1,1-dioxide compound of the formula
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wherein R' is selected from the group consisting of hydrogen, methyl or ethyi.
2. A composition of claim 1 comprising from about 45 to about 90 weight percent of a compound
selected from the group consisting of dimethylacetamide, dimethylformamide, and mixtures thereof and
from about 10 to about 55 weight percent tetrahydrothiophene-1,1-dioxide.
60 3. A composition of claim 2 comprising about 70% dimethylacetamide and 30 tetrahydrothlophene—
1,1-dioxide.
4. A composition of claim 2 compnsmg about 70% dimethyiformamide and 30% tetrahydrothiophene-
1, 1-dioxide.
5. A compasition of claim 1 having from about 10 to about 30 weight percent of a diethylene glycol
65 monodlkyl ether of the formula
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ping compaosition: comprrsmmjtjrom about 30 to about 90 weight percent of a compound
selected from the group consisting of dimethylacetamide, dimethyiformamide and mixtures thereof, and
~ from about 10 to about 70 weight percent of a tetrahydrothiophene-1,1-dioxide compound of the formuia
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wherein R! is selected from the group consrstlng of hydrogen, methyl or ethyl.
2. A composition of claim 1 comprising from about 45 to about 90 weight percent of a compound
selected from the group consisting of dimethylacetamide, dimethylformamide, and mixtures thereof and
~ from about 10 to about 55 weight percent tetrahydrothiophene-1,1-dioxide. '
60- - 3. A composition of claim 2 compnsmg about 70% dimethyiacetamide and 30 tetrahydrothrophene—
‘1,1-dioxide.
oL LACA composmon of clarm 2 compnsmg about 70% dnmethylformamrde and 30% tetrahydrothrophene—
. 1 1-dlomde
~ .. 5. A composition of claim 1 havmg from about 10 to about 30 we:ght percent of a dnethylene leCO'
L :_65 monodlkyl ether of the formula ERRRE S . R .
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thiophen-1,1-dioxid, etwa 17% 2-{2-Athokyéthoxy)-athanol und etwa 6% Polyéthylengiykol enthait.
-11. Zusammensetzung nach einem der Anspruche 7 bls 10, in der das Polyédthylengiykol ein Mole-
55 kulargewicht von etwa 200 hat.
' 12. Verfahren zum Abldsen einer unbelichteten Photoresistschicht von einer Unterlage durch in-
Beruhrung-Brmgen der unbelichteten Photoresistschicht mit einem Abldsemittel, wobei die Verbesserung
_darinbesteht, dal® man als Ablosemmel gine. Zusammensetzung nach einem der Anspruche 1 bis 10
o _verwendet : : : : .
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