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TI TLE OF THE | NVENTI ON:  STRI PPER FOR DRY FI LM REMOVAL
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
Application clainms the benefit of Provisiona
Application No 61/034592, filed on March 7, 2008. 5
BACKGROUND OF THE | NVENTI ON [ 0002] In the manufacture
of sem conductor circuits on wafers, the wafers are
periodically coated with photoresist to fabricate the
various layers of circuitry, electrical devices and
vias and interconnects. After photoresist is devel oped
and used, etching and ashing are perforned resulting
in residues that nmust be renoved before further 10
processing. Strippers_have been utilized to renove
unwant ed phot or esi st THhE @RdHEIBVENTEINof et ching and
ashing. The photaoresist, etch residue or ash residue
is difficult toséra'%%ER\Fé?@Dngn%“fM RAF MY damagi ng
the desired circuit structures. The stripper nmust be
conpatible with dielectric and netal conductive
materials. The corrosion rate of either of these
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filmcddruMerchf7, 2608et hyl sul f oxi de (DMSO) and
t et ranmet hyl ammoni um hydr oxi de (TMAH). These strippers

usually operate at elevated tenp (>90C) and suffer
fromshort bath-life issues. StriEpers inthis field

are described i n BASCKOROLYE OFABHE INVENIEN094613 and

US 20 2006/0115970. -1 BRI EF SUMVARY OF THE | NVENTI ON
[penR)4]In theemprifoettte ofrpeatieandkctios ciecujin an avaders the yaferp gea

formul ation for renoving photoresist, etch resjdue or
pesadically apgtediwithphoterenistiorfaricats thgearieus layers g eircuitry, electrical
devices and vias and interconnects. After photoresist is developed and used, etching
and ashing are performed resulting in residues that must be removed before further
processing. Strippers have been utilized to remove unwanted photoresist and the
residues of etching and ashing. The photoresist, etch residue or ash residue is difficult
to selectively remove without damaging the desired circuit structures. The stripper must
be compatible with dielectric and metal conductive materials. The corrosion rate of
either of these differing types of materials must be within acceptable levels.
[0003] Commercially available strippers for the application of thick dry film (usually
range from 70 to 120 micrometer (micron (um))} removal comprise a mixture of
dimethylsulfoxide (DMSQ) and tetramethylammonium hydroxide (TMAH). These
strippers usually operate at elevated temp (>90°C) and suffer from short bath-life issues.

Strippers in this field are described in US 2005/0263743, US 2006/0094613 and US

2006/0115970.
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conprising 5 Hydroxylam ne; Water; A solvent

sel ected fromthe group consisting of

di met hyl sul f oxi de; N net hyl pyrrrolidine;

di met hyl acet am de; di propyl ene gl ycol nononet hyl

et her; nonoet hanol am ne and m xtures thereof; 10 A
base selected fromthe group consisting of choline
hydr oxi de, nonoet hanol am ne, tetranethyl anmoni um

hydr oxi de; am noet hyl et hanol am ne and m xtures

t hereof ; A net al BEER SYMMARNBIFOTHR INKENEKING from t he
group consisting of catechol, gallic acid, lactic
[0004], Therpresent bwehtiordsd phiclaresigistripper nmulation for semoving
bath |ife extending agent selected fromthe group
pbotosesisti etgh odsidyleyarexsh mesiduepirem wl semdcayidyetor deyiee surface,
m xtures thereof. [0005] The present invention is also
campesingd of stripping photoresist, etch residue or

ash residue using the above formul ati on. 20 BRI EF
DESCRiyEmb@enfe, SEVERAL VI EN6 OF THE DRAW NGS [ 0006]
Figure 1 are the Scanning El ectron M croscopy (SEM

i mage¥atenowi ng the cl eaning perfornmance using the
formulation in Table 2. [0007] Figure 2 are the

Scanr sajveEt eelecied fiontthegroyncqreisting pheigethwsiekidg Nhe
copper loss within the 75 hours test period, when the
nieghyhoyrerolicine;idimathiplacetamide; dipsepylenemlyapbognometiyt ether;
are the Scanning El ectron M croscopy (SEM i mages
rsdrmethapotamineaand mixtres thdredfe over the 75 hours test
period, when the formulation in Table 2 is used. -2
DETAIA EseDESRRPTorathegronpeonsiEtingf oo lfreongroxide,

Phot oresi st stripper fornul ati ons have been used in_
ndricstifanelag)ing detraraethyammponium hydroxide; aminoethylethanolamine and

mixtures thereof,

A metal corrosion inhibitor selected from the group consisting of catechol, gallic
acid, lactic acid, benzotriazole and mixtures thereof; and

A bath life extending agent selected from the group consisting of glycerine,
propylene glycol and mixtures thereof.
[0005] The present invention is also a method of stripping photoresist, etch residue or .

ash residue using the above formulation.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS
[0006] Figure 1 are the Scanning Electron Microscopy (SEM) images showing the
cleaning performance using the formulation in Table 2.
[0007] Figure 2 are the Scanning Electron Microscopy (SEM) images showing the
copper loss within the 75 hours test period, when the formulation in Table 2 is used.
[0008] Figure 3 are the Scanning Electron Microscopy (SEM) images showing the

active bath life over the 75 hours test period, when the formulation in Table 2 is used.

-2.



10

15

20

25

these fornmul ati ons suffer from high copper conductor

etch rates and shorter photoresist 5 stripper active

bat h-1ife and undesirabl e operating tenperatures.

[0010] A new photoresist stripper was devel oped for

the application of dry filmrenoval in the present
invention. In order to inprove such issue, a series of
tests were perforned and several key conponents were

found strongly related to dry fil mrenoval and copper
protection. Conpared with conmercial strippers used

for dry filmcleaning, this stripper 10 can be used

under nil der DEWAILEDDESCH ETIENOFYTHIDIBIVENTION

m nut es) and has conparabl e cl eani ng performance and

[0009) e Photomekisttsitrippel fanmutstiohs hatecheeRwset ar this figld, bubheurrently
active bath-life is significantly inproved in the
thersedemulatione suffenfron) @b kopftreconductat etch cate$ and bleorter photoresist
present invention has sone distinct features: 1. The
stippepadive bath-life apd esdegirableveperating tempastyesd

cleanability of the dry filmat 60C 15 for 30 m nutes
[0010f 0t neavg phatbiesist sippLrwassdavelnped fordhe applicatitys of ¢y &im removal
processed with the present stripper, checked by

irSthermmesent Eventioroin dider wSmppve sBEVjssuel s serigsofdestowpesr performed
loss is less than 10% wthin the 75 hours test

apdisevaial IRy datfgonentsaveré faumd strongly pelatedfto dhfilprremonmal and copper
invention is higher than 75 hours at 60C. 20 Wbrking
pEotectivine € ofnp@dsd] witmcdnhireeroil kiripgerexaap fargiry filmecleaningwhig gtripper
abbrevi ati ons have been used: TMAH=

cartbraed pdermider conditiehsqriederablp@BEE: for 30 minutes) and has

di met hyl sul f oxi de; 25 HA = hydroxyl am ne; NWP =

chimpatding gyaning peridrmance andiyer cdndusting line etch natgefurthermore,

the active bath-life is significantly improved in the present invention.

[0011] The formulation in the present invention has some distinct features:

1. The stripper of the present invention shows good cleanability of the dry film at 60°C
for 30 minutes without agitation;

2. Cross-section of the substrate processed with the present stripper, checked by
Scanning Electron Microscopy( SEM), also shows copper loss is less than 10% within
the 75 hours test period;

3. Bath-life of the stripper of the present invention is higher than 75 hours at 60°C.

Working Examples
[0012] In the working examples, the following abbreviations have been used:
TMAH= tetramethylammonium hydroxide,;
DMSO= dimethylisulfoxide;
HA = hydroxylamine;

NMP = N-methylpyrrrolidine;



DPM = di propyl ene gl ycol nononethyl ether; ©MNEA =
nonoet hanol am ne; AEEA = am noet hyl et hanol am ne; 5

DI W= dei oni zed water; BZT = benzotriazole. Exanple 1
[0013] The present photoresist stripper fornulation
was prepared in accordance wwth Table 1, below 10
Table 1 Addition Raw Material- W. Pct 500g Max. tenp
Order Pilot Plant scale C 1 Water 5.72%28.6 24 2
TMAH (25% sol ution) 22.87% 114.35 24 3 DWVSO 57. 18%
DMAC & dimethylagetapidsy 8. 26% 41.3 39 5 dycerine 5.40%
27 37 6 Catechol 0.57% 2.85 37 [0014] An enbodi nent
D5tM =haipropgemne pigol mnatooredisyl ethest ri pper fornul ati on of
the present invention has a conpositional makeup as
MiA =froondethamoleaings 2, showi ng preferred ranges of
conpositional content for a preferred enbodi nent. 15
AEHA & amimtipdetbanol@meeer red Enbodi nent Range DMSO
57.18 10% TMAH(25% 22.87 10%

DIW = deionized water;

BZT = benzotriazole.
Example 1
[0013] The present photoresist stripper formulation was prepared in accordance with

Table 1, below.

Table 1
Addition Raw Material- Wit. Pct |  500g Max. temp

Order Pilot Plant scale (°C)
1 Water 5.72% 28.6 24

2 TMAH (25%
solution) 22.87% | 11435 24
3 DMSO 57.18% | 2859 37
4 HA (50%) 8.26% 41.3 39
5 Glycerine 5.40% 27 37
6 Catechol 0.57% 2.85 37

[0014] An embodiment of the resulting photoresist stripper formulation of the present
invention has a compositional makeup as set forth in Table 2, showing preferred ranges

of compositional content for a preferred emboediment.

Table 2
Component | Preferred Embodiment | Range
DMSO 57.18 10%
TMAH(25%) 22 87 10%
HA(50%}) 8.28 10%
DIW 5.72 10%
Glycerine 5.40 10%
Catechol 0.67 5%
Total 100.00




HA(50% 8.26 10% DIW5.72 10% dycerine 5. .40 10%
Catechol 0.57 5% Total 100.00 -4 [0015] The preferred
enbodi mrent of Table 2 was tested on a discretely
patterned film on a substrate (a dry film under
process conditions of 60C for 30 m nutes. The
excel | ent cl eaning perfornmance was clearly shown from
the SEM scanning i mages shown in Figure 1. 5 [0016]
Variations in the photoresist fornmulations of the
[@015] e Ttheipneferred embadienent ofiTahip R atasdestad oh mcdismiétely, pattetned film
are not limted to the analogs listed in Table 3,
ohel substrafédbldey imTonpergirocess canditioysof GONGEMNINPNINDACThe
DPM MEA, etc. TMAH 25% Chol i ne hydroxi de, NMEA, AEEA,
eztallent tidariny paifaimabGry veas iclearip sbpyh Eom thé BEM se@aninghvlages
Gallic acid, Lactic acid, BZT, etc. 10 Exanple 2
sho®i 1 Fighee pref erred enbodi nent of Table 2 was tested
on a copper filmon a substrate under a process

5 [oWv6]i tMaoatiafs iBEE pmalofesist fohreulations éfribe preakst isvanion are
Table 4, below. Table 4
contemplated and including, but are not limited to the analogs listed in Table 3, below.

Table 3
Composition Analogs
DMSO NMP, DMAC, DPM, MEA, etc.
TMAH(25%) | Choline hydroxide, MEA, AEEA, etc.
HA(50%)
DIW

Glycerine propylene glycol
Catechol Gallic acid,Lactic acid, BZT, stc.

10 Example 2

[0017] The preferred embodiment of Table 2 was tested on a copper film on a

substrate under a process condition of 60°C and for the time intervals shown in Table 4,

below .

Table 4

Time Copper Etch in Angstroms

Control 4830

0 Hours | 4440

20 Hours | 4617

27 Hours | 4611

45 Hours | 4782

75 Hours | 4440

15
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Ti me Copper Etch in Angstrons Control 4830 0 Hours

4440 20 Hours 4617 27 Hours 4611 45 Hours 4782 75

Hours 4440 15 -5 [0018] The Cu | oss was checked by

Scanni ng El ectron Mcroscopy (SEM. The SEM data was

shown in Figure 2. [0019] The data both in Figure 2

and in Table 4 denonstrates that this enbodi nent of

the stripper formulation of the present inventi on

shows acceptable |evels of copper etch 5 over wi d

[0C48f e Toe Gu loes whs eRkgaked by Scaneing &lgndion MjgrosoRRy (IS&/B The SEM
than 10% within the 75 hours test period. Exanple 3
dptoRaq siiiven ipégwre 2ed enbodi ment of Table 2 was tested

on a discretely patterned film 10 on a substrate

[001®3r Theseésbotb dnbiguicoh endin Tkt damonsirates that thiggembodiment of
intervals of 20 hours, 27 Hours, 45 Hours, and 75
théostrisperforeLbEuN; qfﬁgeeyemten@nbvm shawsmaggeptabte levels phcapper etch
bl ow shows the visual determ nation of effective bath

over ewisieyenge pbiime ehexpasuret The copper lasmwastless thag 10% within the 75
geonetry fromthe inages . Table 5 Tine High

hpefsi testtiesind. Medi um Definition* Low Definition* O

Hours X 20 Hours X

Example 3

[0020] The preferred embodiment of Table 2 was tested on a discretely patterned film
on a substrate under process conditions of 80°C and for the time intervals of 20 hours,
27 Hours, 45 Hours, and 75 Hours. The SEM images were shown in Figure 3. Table 5
blow shows the visual determination of effective bath life based upon removal of film

from patterned geometry from the images .

Table 5
Time High Definition* | Medium Definition* | Low Definition™
0 Hours X
20 Hours X
27 Hours X
45 Hours X
75 Hours X

“Definition” = preservation of a desired geometry on a wafer while removal by the stripper
of undesired surrounding materials, with sharp angles and shapes retained.

[0021] The results in Table 5 show that the active bath life of the stripper of the present
invention as exemplified by the embodiment of Table 2 has effective stripping ability over

the span of 75 hours.
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27 Hours X 45 Hours X 75 Hours X 15 "Definition" =
preservation of a desired geonetry on a wafer while

renmoval by the stripper of undesired surrounding

materials, with sharp angl es and shapes retai ned.

[0021] The results in Table 5 show that the active

bath life of the stripper of the present invention as
exenplified by the enbodi nent of Table 2 has effective
stripping ability over 20 the span of 75 hours. -6

[po2] 2]Aduitdinei exaniplesxefiing baseoinciute berzylrimathylagemonium hydroxide,
benzyl tri met hyl ammoni um hydr oxi de,
difhetbyldigthdilaromghianminyairexideh gthytrichetbylammonium hydroxide,

et hyt ri met hyl ammoni um hydr oxi de,

maghytyicthiylamimyd riumibpdnemidaytetretutgammosiumahdrgxidatsiiagiinylammonium
hydr oxi de tetraethyl anmoni um hydr oxi de,

hydtoxisier detyd propytarnmoniogdneikexide amtiammenivimihydigxde witt @nalogous
wi t h anal ogous 5 organi c groups repl aci ng hydrogen on
organiagnopps teplapingupydregectoratbe @nkyonism @reupy suctyasallsy and aryl

i ncl udi ng various conbi nati ons of nethyl, ethyl,

grounsyihGluding yarjoysexempinatiansl ohmetplyl, ethyOORSIY!, Phtyl.wientd, gd hexyl.
exanpl es have shown that a new photoresist stripper

[0R23] deeciawpied ekampleldasp phowmthaba nefv phojoresistratripper was
renmoval . Several key conponents were found strongly
degtlapedifor thedagplitatiom of enmpfitad remoaalc Spperal kayowosonents were found
Hydroxyl amine in the stripping 10 fornul ation reacts

sivonply delgtetlitd aryafitel removaandopper proteatinn. iHygraxylaswieniy the stripping
significantly reduced process tenperatures, typically
forowuation reacts with geefilmanchinareasesythe setubllitysaliowingosgnifiqantly reduced
evapori zing speed and prolongs the bath-1ife; and

rrocess herhpgratves) typicadp pewn to B0 igtysering @ulian glgeso! slows down DIW
stripping formul ati ons have denonstrated stri pping .
eyBperizingsperddindralorgs/the path-ife nandl dateghobpresents isappesicerrosion.
(adry film in the working exanples. However, it )

[00R4]| dTHesstrigpinghidenslations havetdemanskated stripping effect on a discretely
formul ati ons can be used to renove photoresist, and
ratteiregddim loofa substrateda dhy filon) imitie agiking eparoples siewevesnit should be
any sem conductor device surface.

understood that the stripping formulations can be used to remove photoresist, and

residues left from etching and ashing processes from any semiconductor device surface.
[0025] While specific embodiments have been described in details, those with ordinary
skill in the art will appreciate that various modifications and alternatives to those details
could be developed in light of the overall teaching of the disclosure. Accordingly, the
particular embodiments disclosed are meant to be illustrative only and not limitings to the
scope of the invention, which is to be given the full breath of the appended claims and

any all equivalents thereof.
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[ 0025] Wil e specific enbodi nents have been descri bed
in details, those with ordinary skill in the art wl]l
appreci ate that various nodifications and alternatives
to those details could be developed in |ight of the
overal | teaching of the disclosure. Accordingly, the
20 particul ar enbodi nents disclosed are neant to be
illustrative only and not Iimtings to the scope of
the invention, which is to be given the full breath of
GUAMMEBppended clainms and any all equival ents thereof.
-7 CLAIMS 1. A photoresist stripper formulation for

r enmoVii. ng ghphatoresist stripperdormuatiomder remaxing photirdsist, etcbmesidue or
a sem conduct or device surface, conprising

asl desivd from mesenBcontiuctor deviemswiase, ewhprisingd from t he
group consisting of dinethylsul foxide; N

met hyHyeyaxylemingli ne; di met hyl acet ami de; di propyl ene

gl ycol nononet hyl ether; nonoethanol am ne and

m xt Waterit hereof; A base selected fromthe group

consi sting of choline hydroxide, 10 nonoet hanol am ne,

t et r #nealygnt aeteoted dierming rasxipdesnsisting obeimethyiswifedtetine
and mxtures thereof; A netal corrosion inhibitor
miheyrgdliding imetbylgeetamideo diprentyiang gifcotmpaemethyl gfher i ¢
acid, lactic acid, benzotriazole and m xtures thereof;
mangehapateming ard etwasithegeefgent sel ected fromthe
group consisting of glycerine, 15 propylene glyco

and m fasgrseiedtercirgrofthe groufrisensistmgef eholge hydraxsiser
formulation of Caim1l, conprising Fydrox%lanine;
mgogthanolamine, tetramethylammonium hydroxide; aminoethylethanolamine and

mixtures thereof;

A metal corrosion inhibitor selected from the group consisting of catechol, gallic
acid, lactic acid, benzotriazole and mixtures thereof; and

A bath life extending agent selected from the group consisting of glycerine,

propylene glycol and mixtures thereof.

2. The photoresist stripper formulation of Claim 1, comprising
Hydroxylamine;
Water;
Dimethylsulfoxide;
Tetramethylammonium hydroxide;
Catechol; and,

Glycerine.

3. The photoresist stripper formulation of Claim 2, comprising

-8-
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20 Di net hyl sul foxi de; Tetranet hyl ammoni um hydr oxi de;
Catechol; and, dycerine. 25 3. The photoresi st
stripper fornmulation of Claim?2, conprising -8
Hydr oxyl am ne (50% aqueous sol ution) ranges from5
tol0O Wt % Water ranges from5 tol0 w %
Di et hyl sul f oxi de ranges from40 to 70 wt %
Tet r anmet hyl anmoni um hydr oxi de (25% aqueous sol ution)
ranges from20 to 5 30 wt% Catechol ranges from 0. 25
t ol . BlydtHéylaarine (50% aqueEcius solubiomjaangesomort Sttol®wils 4.
The photoresist stripper formulation of Caim3,
conp Watengangé®fromndy ot § mafé;ne (50% aqueous sol ution)
8.26 Wt % Water 5.72 wt % Di net hyl sul f oxi de 57. 18
wt % Direethalsalfdydearampes frompdo GRivd&; ( 25% aqueous
solution) 22.87 wt% Catechol 0.57 wt % and 15
A ycdetrametythmmheénius. hydraxiste(@8% anuepasreslutian) ranges from 20 to
phot oresi st, etch residue or ash residue froma
sem @0vdMUct or devi ce surface, conprising contacting
the photoresist, etch residue or ash residue wth a
phot @atexihst rappes frpmr0.2Btorhd] wit?h;amd, conpri si ng 20
Hydr oxyl am ne;

Glycerine ranges from 2 {010 wt%.

4, The photoresist stripper formulation of Claim 3, comprising
Hydroxylamine (50% aqueous solution) 8.26 wt %;
Water 5.72 wt %;
Dimethylsulfoxide 57.18 wt%;
Tetramethylammonium hydroxide (25% aqueous solution) 22.87 wt%;
Catechol 0.57 wt% and

Glycerine 5.4 wt%.

5. A method for removing photoresist, etch residue or ash residue from a
semiconductor device surface, comprising contacting the photoresist, etch residue or ash
residue with a photoresist stripper formulation, comprising

Hydroxylamine;

Water,;

A solvent selected from the group consisting of dimethylsulfoxide; N-
methylpyrrrolidine; dimethylacetamide; dipropylene glycol monomethyl ether;

monoethanolamine and mixtures thereof;
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Water; A solvent selected fromthe group consisting

of di net hyl sul foxide; N nethyl pyrrrolidine;

di met hyl acet am de; di propyl ene gl ycol nononet hyl

et her; nonoet hanol am ne and m xtures thereof; -9 A

base sel ected fromthe group consisting of choline

hydr oxi de, nonoet hanol am ne, tetranethyl ammoni um

hydr oxi de; am noet hyl et hanol ani ne and m xtures

thereof; A netal corrosion inhibitor selected fromthe
gr oup basesieddctethfran tlongreap cbnsigfagl of cholhedgdxideact i ¢
acid, benzotriazole and m xtures thereof; and A bath
nidrioethexblanthe) detesgestbylsmireatuat hydroxide; eenigoetbygethanolamine and
consi sting of glycerine, propylene glycol and
mixtutasrtbarebfher eof . 6. The nmethod of Claim5 wherein the
phot oresi st stripper formulation conprises 10

Hy dr éxiypketmhtoregsiaftinbibitor deilevbachfydrs dihd groud epnsisting of catechol, gallic
Tet r amet hyl anmoni um hydr oxi de; Catechol; and, 15

atldy lzetic acid, bnzdiniezole bhd dnixtireClthénev® antter ei n t he

phot oresi st stripper formulation conprises

Hy dr éxlyath fiferextdrisiig agant eelsctsdfrotm the grewpnepesisting of @ycesine,

10 wt % 20 Water ranges from5 to 10 wt %
pE»pytEnie\dlysol dukmidureatigesoff rom 40 to 70 wt %
Tet ranet hyl amoni um hydr oxi de (25% aqueous sol uti on)
ranges from20 to 30 wt%
6. The method of Claim 5 wherein the photoresist stripper formulation comprises
Hydroxylamine;
Water;
Dimethylsulfoxide;
Tetramethylammonium hydroxide;

Catechol; and,

Glycerine.

7. The method of Claim 6 wherein the photoresist stripper formulation comprises
Hydroxylamine (60% agueous solution) ranges from 5 to 10 wt %;
Water ranges from 5 to 10 wt %;
Dimethylsulfoxide ranges from 40 to 70 wt%;
Tetramethylammonium hydroxide (25% aqueous solution) ranges from 20 to
30 wt%;
Catechol ranges from 0.25 t01.0 wi%,; and,

Glycerine ranges from 2 to 10 wt%.

-10 -
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Catechol ranges fromO0.25 tol.0 W% and, 25
A ycerine ranges from2 to 10 w% -10 8. The net hod
of Claim7 wherein the photoresist stripper
formul ati on conprises Hydroxyl am ne (50% aqueous
solution) 8.26 wt % Water 5.72 wt %
Di met hyl sul f oxi de 57.18 wt% 5 Tetranet hyl amoni um
hydr oxi de (25% aqueous sol ution) 22,87 wt% Cat echol
0.57 wt% and A ycerine 5.4 ww% 9. The nethod of Caim
85 whdiheimethbd ophBlairo 7 eeiesein thet photoresististéppar farsiulationi cdoprises
is 10 contacted with the fornmulation at a tenperature
bel owyneRylabOne (3086 pewdrod sofuti@h)ed.B6 et dherei n t he
tenperature is 60C. 11. The nethod of Claimb5 wherein
phot &Water 872 vét%h resi due or ash residue is 15
contacted with the formulation for a time of |ess than
60 nmiDimethy|sulf@xidel6218wt¥hod of C aim 11 wherein
phot oresi st, etch residue or ash residue is contacted
Wi t h Tetramiethytanhraoniom Hydroxidet (26% axfuenus rolutiort) [22rB736t%:;
mnutes. - 11

Catechol 0.57 wt% and

Glycerine 5.4 wt%.

9. The method of Claim 5 wherein the photoresist, etch residue or ash residue is

contacted with the formulation at a temperature below 70°C.

10. The method of Claim 9 wherein the temperature is 60°C.

11. The method of Claim 5 wherein photoresist, etch residue or ash residue is

contacted with the formulation for a time of less than 60 minutes.

12. The method of Claim 11 wherein photoresist, etch residue or ash residue is

contacted with the formulation for a time of no more than 30 minutes.

-11 -



