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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.
5BACKGROUND 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 a i formed resulting
in residues that nugﬁng?Fgﬂﬂgggvﬁﬁi%ﬂﬁ further
10processing. Stpj i to renove
unwant ed photoreéfgﬁgﬁﬁﬁPgﬁibgggﬁaﬁgghgﬁsgkching and
ashing. The photoresist, etch residue or ash residue
is difficult to selectively renove w thout damagi ng
the desired circuit structures. The stripper nmust be

compat bl e ubcchekeRENCE POREAIRD KOPLUATIONS

materi al s. € corrosion rate o ese

e (30"
s e e i S e
fileH@ndfarch ¢a20@n of thick dry film (usually range from
70 to 120 mcroneter (mcron (un))) renoval conprise a
m xture of di nethyl sul foxi de (DVSO) and

tetranethylannonrunrh droxrde ﬁﬁyﬁ e strippers
usual |y operate &HACHERLUNP PE E%fﬁ’f’ suffer

fromshort bath-life issues. StrIB r eld

o002 B BP BRI BT SHOBPDR A C L B BBrO G e e

US 202006/ 0115970. BRI EF. SUMWARY OF THE INV%NT

pptirsticRlly TRRted MitbAnetarejEe fRRRICRIS the JInUSIRGTS BT LicH|Rypelpctrical

formul ation for renoving otoresist, etc
ds‘slﬁewsq \igreand BiRraoryiERise o”ﬁ@u EhQiPrealﬁ/ISél?"%GPF‘i g USed, etching
npri si ng S5Hydr oxyl am ne; A s q
ag@ pgl@p@aref pe;fﬁrmﬁg "%?UHL']‘S in Eﬁ%‘i‘@ﬁﬂrﬂj myyst be removed betore further
di met hyl sul f oxi de; Nmet hyl pyrrrolidine;
PERCRBSIRG:| Biklepersitaue baeppil Eﬂiiﬁ NPV aRIstRhotgrgpist and the

et her; nonoet hanol am ne and m xtures thereof; 10

r%?éqh@étOéetomnérﬁn@r?éh@goJ@e&&ﬁgilr%?t'rtnﬂc'afe ‘?*‘r?éh 185 8ER Yrcut
hydr oxi de, nonoet hanol am ne tetr Q%
tchwlra@srpuéemam WB‘%%F?@PH&H&T‘%H??{ aﬁr&wﬁ?%ﬁn \g§. e stripper must
t her eof nmetal corrosion inhibjt qr sel ect ed

bp COMPEHEE Wil Gl e R MREA Gt 8 FTEr el I EAER e o

| actic acid, benzotriazole and m xtures there E

ety 9f fiase diffesing gynes ﬁ&'*%({?é‘h?‘”%"é?ee‘@'f"é@ arremtt % V@'.Soup

consi sting of glycerine, pro
Q03] eopom%nercra y gvarlable strrpperspf}c/)r Fhe ap Ir atron o] r~hrck dry%er ?usua[ly

range from 70 to 120 micrometer {(micron (um))) removal comprise a mixture of
dimethylsulfoxide (DMSO) 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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[ 0005] The present invention is also a nmethod of
stripping photoresist, etch residue or ash residue

usi ng the above formul ati on. 20BRI EF DESCRI PTI ON OF
SEVERAL VI EWS OF THE DRAW NGS [0006] Figure 1 are the
Scanni ng El ectron M croscopy (SEM images show ng the
cl eani ng performance using the fornulation in Table 2.

[ 0007] Figure 2 BRIEFSHIMMARNPNGHE IBYENIHONM cr oscopy
(SEM i mages showi ng the copper loss within the 75
[1964] s The ptespetrinvehtionfrem phdteresist alvipeg!ifermylaiionds epving
used. 25[0008] Figure 3 are the Scanning El ectron
pivbtoresist, epsh reSEM of astyresidsir daimg semisordyqierdeNigeBurfaee
over the 75 hours test period, when the forrmulation in
cdraptigih® i s used. DETAI LED DESCRI PTI ON OF THE

I NVENTION [ 0009] Photoresist stripper fornul ations
have Hydexylagéw;in this field, but currently these

formul ati ons suffer from hi gh copper conductor etch

rat e§vValer shorter photoresist 5stripper active
bath-1ife and undesirabl e operating tenperatures.

[ 001@] solventseiptied Gpmshe grapproppistindweidimethuissiiiie ot

the application of dry filmrenoval in the present
metidmriroiiting; Wineetdacatamidepdigtapylene lvcaldnenometbY Giha of
tests were perforned and several key conponents were
nicnorthasvlaoving gnd reixturesitheseadry fil m removal and copper
protection. Conpared with comercial strippers used

for dyaskiselnctaddfEam the groHp soristingsé ehalipg W Jeidgs ed

under mlder conditions (preferably 60C for 30 .
rmanoethesplaning, efnsshiamaeniine hiexide) aniresipylehagciapine and
copper conductive line etch rate. Furthernore, the
neigturesgheroh- i fe is significantly inproved in the
present invention. 153'0011] The formulation in the )
pr esénmetahveresieminhbiorsesiectes] &omAke grogR capEYling of catechol, gallic
The stripper of the present invention shows good

aclde bactib atitlt jergptriapele @ng mMixurasdbenegtandt or 30 ni nutes

W thout agitation; 2. Cross-section of the .su_bsttraﬁt e .
pr oc e bath lifd etending pgent splecied fioppibe Ireeqnsistipg of giycerine,
Scanni ng El ectron M croscopy( SEM, al so shows copper
dromyderiesglyesd end Miruregdoakeefi n t he 75 hours test peri od;
3. Bath-life of the stripper of the present invention .
[DBOS]i gFrer present imvsntiuis alseta BEthodz StBPINg Rpoteresip gsh residue or
[0012] In the working exanples, the follow ng
ashiresiduausion theraboye herenlaliosd: TVAH=

t et ranmet hyl anmoni um hydr oxi de; DMSO=

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

N- hyl pyrrrolidine; = di hyl i de;

et yBQI/EF DESC(leP“FIbN (%%VESAE?/EE SaC(J:FetT?}ir}TE1 SISAW!NGS

{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.
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DPM = di propyl ene gl ycol nononethyl ether; MEA =
nmonoet hanol am ne; AEEA = ami noet hyl et hanol am ne; 5DI'W
= dei oni zed water, BZT = benzotriazole. Exanple 1
[0013] The present photoresist stripper formnulation
was prepared in accordance with Table 1, bel ow
10Table 1 Addition Order Raw Material- Pilot Plant W.

Pct 500g scale Max. tenp (C) 1 Water 5.72%28.6 24 2
TMAH (25% sol uti on)
DETAILED DESCRIPTION OF THE INVENTION

[0009] Photoresist stripper formulations have been used in this field, but currently
these formulations suffer from high copper conductor etch rates and shorter photoresist
stripper active bath-life and undesirable operating temperatures.

[0010] A new photoresist stripper was developed for the application of dry film removal
in the present invention. In order to improve such issue, a series of tests were performed
and several key components were found strongly related to dry film removal and copper
protection. Compared with commercial strippers used for dry film cleaning, this stripper
can be used under milder conditions (preferably 60°C for 30 minutes) and has
comparable cleaning performance and copper conductive line etch rate. Furthermore,
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] !n the working examples, the following abbreviations have been used:
TMAH= tetramethylammonium hydroxide;
DMSO= dimethylsulfoxide;
HA = hydroxylamine;

NMP = N-methylpyrrrolidine;
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22.87% 114.35 24 3 DMSO 57.18% 285.9 37 4 HA (50%

8.26% 41.3 39 5 A ycerine 5. 40% 27 37 6 Catechol

2.85 37 [0014] An enbodi ment of the resulting
phot oresi st stripper formulation of the present

i nvention has a conpositional

makeup as set forth in

Tabl e 2, showing preferred ranges of conpositional
D@ enimétoylagetpmisieer r ed enbodi nent .

DPM = dipropylene glycol monomethyl ether,

MEA = monoethanclamine;

AEEA = aminoethylethanolamine;

DIW = deionized water;

BZT = benzotriazole.

[0013] The present photoresist stripper formulation was prepared in accordance with

Table 1, below.

Example 1

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

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

2 TMAH (25%
solution) 22.87% | 114.35 24
3 DMSO 57.18% | 285.9 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 embodiment.

Table 2

Component | Preferred Embodiment | Range
DMSO 57.18 10%
TMAH(25%) 22.87 10%
HA(50%) 8.26 10%
DIw 5,72 10%
Glycerine 5.40 10%
Catechol 0.57 5%

Total 100.00

0.57%
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15Tabl e 2 Conponent Preferred Enbodi nent Range DVMSO

57.18 10% TMAH( 25% 22.87 10% HA(50A) 8.26 10% DI'W

5.72 10% A ycerine 5.40 10% Catechol 0.57 5% Tot al

100. 00
[0015] The preferred embodiment of Table 2 was tested on a discretely patterned film
on a substrate (a dry film) under process conditions of 60°C for 30 minutes. The
excellent cleaning performance was clearly shown from the SEM scanhing images
shown in Figure 1.

[0016] Variations in the photoresist formulations of the present invention are

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%)

Dlw
Glycerine propylene glycol
Catechol Gallic acid,Lactic acid, BZT, efc.
Example 2

[0017] The preferred embodiment of Table 2 was tested on a copper fimon 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
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[0015] The preferred enbodi nent of Table 2 was tested

on a discretely patterned filmon a substrate (a dry

film under process conditions of 60C for 30 m nutes.

The excel l ent cl eani ng performance was clearly shown
fromthe SEM scanning i mages shown in Figure 1.

5[0016] Variations in the photoresist fornul ati ons of

[a018] piTes éntlosswan thenhed by ScamiegrBlegtred Migiasqony (SEMaglhe SEM
but are not limted to the analogs listed in Table 3,

dbtal weas sHbsnl ie FRIUGDBEPOSi ti on Anal ogs DVSO NWP, DVAC,

DPM MEA, etc. TMAH(25% Choli ne hydroxi de, MEA, AEEA

[e219] Fine Sa%) botiDinFig@eyx-and indl abicopgeranestiitsectrt s amphrsliment of
Gallic acid, Lactic acid, BZT, etc. 10ExanEI e 2

thepgitiger Torauation of thechresend diveatian gfowpasceptabigdevelsat e@aper etch
on a copper filmon a substrate under a process
ogemaividedanasf ofdD@ efrrkppauret Flee corper (086 ¥18549ss tBAB IR wWihin the 75

Tabl e 4, below. Table 4
hours test period.

Example 3

[0020] The preferred embodiment of Table 2 was tested on a discretely patterned film
on a substrate under process conditions of 60°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 resulis 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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Ti me Copper Etch in Angstrons Control 4830 O Hours

4440 20 Hours 4617 27 Hours 4611 45 Hours 4782 75

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

Scanni ng El ectron M croscopy (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 _
[0022] sAdiitipeal ekammigs &f therbase indiwehasgrhiimeatiy/ammopiym hydroxide,
shows acceptable | evels of copper etch 5over a w de
dinaetygdietnytammeorodm dygroside ecthytimetvppemnonivadyiexidees s

than 10% w thin the 75 hours test period. Exanple 3 )
njedif20dthammoenisivehydsoxiderbelsabvivamnaeniara fiyeroxidgdetraqtBylagmonium
on a discretely patterned film 10on a substrate under
hpdroside s tejapdinylapigomemeydroxise angrantmenivinfydigyice, wit) gnalogous
of 20 hours, 27 Hours, 45 Hours, and 75 Hours. The SEM
orgenifegrouRs episilsarnydrgen gortee smmpaing geup, such as alkyl and aryl

groups including various combinations of methyl, ethyl, propyl, butyl, pentyl, and hexyl.
[0023] The working examples have shown that a new photoresist stripper was
developed for the application of dry film removal. Several key components were found
strongly related to dry film removal and copper protection. Hydroxylamine in the stripping
formulation reacts with dry film and increases the solubility allowing significantly reduced
process temperatures, typically down to 80°C; glycerine and/or glycero! slows down DIW
evaporizing speed and prolongs the bath-life; and catechol prevents copper corrosion.
10024] The stripping formulations have demonstrated stripping effect on a discretely
patterned film on a substrate (a dry film) in the working examples. However, it should be
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.



bl ow shows the visual determ nation of effective bath
life based upon renoval of filmfrom patterned
geonetry fromthe images. Table 5 Tine High
Definition* Medium Definition* Low Definition* O Hours
CLAIM&E 20 Hours X 27 Hours X 45 Hours X 75 Hours X

1. A photoresist stripper formulation for removing photoresist, etch residue or ash residue
from a semiconductor device surface, consisting of:

Hydroxylamine;

Water;

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

A base selected from the group consisting of choline hydroxide, monoethanolamine,
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, consisting of:
Hydroxylamine;
Water,
Dimethylsulfoxide;
Tetramethylammonium hydroxide;
Catechol; and,

Glycerine.

3. The photoresist stripper formulation of Claim 2, consisting of



5.

15"Definition" = preservation of a desired geonetry on
a wafer while renoval by the stripper of undesired
surrounding naterials, with sharp angles and shapes
ret ai ned. [0021] The results in Table 5 show that

t Hedrextlamipe §50% aaiéeusafolition) mngépiem Sb1@ e %pr esent
invention as exenplified by the enbodi nent of Table 2
hé&aterframesifom §toli0pgi%yg ability over 20t he span of 75
hours. [0022] Additional exanples of the base include
bBimzmthylstilforith yargesdionu4d toyd with.de,

di net hyl di et hyl anmoni um hydr oxi de,

et étyamethpamyricaimmhydioxidia (256K agleoussoitien)irandes! feammBd faum
hydr oxi de, tetrabutyamoni um hydr oxi de

t 8@ wtfet hyl armoni um hydr oxi de, tetrapropyl anmoni um

hydr oxi de and ammoni um hydroxi de wi t h anal ogous
5Gaigant| cangesifom 0.Epltekcd wifohgntt, ogen on t he ammmoni um
group, such as al kyl and aryl groups including various
cGiyioenrat iaopss ndm2dofywi%et hyl , propyl, butyl, pentyl,
and hexyl. [0023] The wor ki ng exanpl es have shown t hat
a new photoresi st stripper was devel oped for the
application of dry filmrenoval. Several key

c Ohep phaortesiststrippdr denmiilation oh Glajm e conséslingof.dry film
renmoval and copper protection. Hydroxylamne in the
sHydopylamine b raguatusoseiutioar 8 26wt dry fil m and
increases the solubility allowi ng significantly

r Wteresd/ wbbess tenperatures, typically down to 60C

gl ycerine and/or glycerol slows down DI Wevapori zi ng

s pemgthesidfopide 15 gswvtte bath-1ife; and catechol
prevents copper corrosion. [0024] The strippin

f detrarhethylemsdmiune hytiroxide (353 sauesusispivtion 2% 47ewt%on a
di scretely patterned filmon a substrate (a dry film

i GateebolMokwilganstanpl es. However, it should be
15understood that the stripping fornulati ons can be
uShdetine 9.4md% e phot oresi st, and residues left from

et chi ng and ashi ng processes from any seni conduct or
devi ce surface. [0025] Wile specific enbodi nents have
been described in details, those with ordinary skil

i A nidtbochfor remdvingapteresiat, etahitasidueaet arhsreaiddé froma $appiconductor
and alternatives to those details could be devel oped

device surfacg htomdristrigecoptasting thetpbatonésisd, efth residugi s @b sepidie with a

Accordingly, the 20particul ar enbodi nents discl osed

photomesist steppar formubadion| ¢anststing of’e only and not limitings to

the scope of the invention, which is to be given the

f tiydroylematnie; of t he appended cl ai ms and any al

equi val ents thereof. CLAIMS 1. A photoresist

sWWatgper forrmul ation for renoving photoresist, etch

resi due or ash residue froma sem conductor device

s Arsobvest satentad forh ige group kEgoBisting| ch dinmethylsdfioside; N-methylpysrrolidine;
sol vent selected fromthe group consisting of

dimetloljlaetdnyids Ldiprorylees gijcohmdmnpmethvt etbier; dhorsthanolamine and mixtures

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

thereadt her ; nonoet hanol ani ne and m xtures thereof; A

base sel ected fromthe group consisting of choline
hydr oxi de, nonoet hanol am ne, tetranethyl amoni um
hydr oxi de; am noet hyl et hanol am ne and m xtures

t her eof ; A nmetal corrosion inhibitor selected
fromthe group consisting of catechol, gallic acid,

| actic acid, benzotriazole and m xtures thereof; and
A bath life extendi ng agent -$el ected fromthe group
consi sting of glycerine, propylene glycol and m xtures
thereof. 2. The photoresist stripper fornulation of
Caim1l1, consisting of: Hydroxylam ne; Water;

Di et hyl sul f oxi de;



Tet r amet hyl anmoni um hydr oxi de; Cat echol; and,
A ycerine. 3. The photoresist stripper fornulation of
Claim2, consisting of: Hydroxylam ne (50% aqueous
solution) ranges from5 tol0 wt % Water ranges from5
t alhsetselcteDiftvat thy lgsanpf coxsiding efreelnef yoinoxinE, mengethangigmine,
Tet ranet hyl amoni um hydr oxi de (25% aqueous sol uti on)
tetranictimdmsmbniom Hy@rdaxale3 Bminpethyigittapolaoiing anhritires thete®s
' t0l.0 % and, dycerine ranges from2 tol0 wt% 4.
Themghbtoomosion $thitstor sgpeted fromrtbé gtaupreoosistligadfieat@chol, gallic acid,
consi sting of: Hydroxylam ne (50% aqueous sol ution)
lactic 8ci@ Goanoltiazdldbrd mixtdi2s heresf; Midret hyl sul f oxi de 57. 18
wt % Tetranet hyl anmoni um hydr oxi de (25% aqueous
sélhath lifa ex2AdiBg agentsctateddront the. Baumeonsisting of glgearinagpropylene
5.4 wt% 5. A nethod for renoving photoresist, etch
glycolramsiinixteresrtherebf. r esi due from a sem conduct or devi ce
surface, conprising contacting the photoresist, etch
resi due or ash residue with a photoresist stripper
formul ati on, consisting of: Hydroxylam ne; Wter;
8. AThemetmid of €llaot edhéncirthe hhotgresisp sttippeyi fomulgiapfconsisting of:
di met hyl sul f oxi de; N-met hyl pyrrrolidine;
dHyerolylbmoet am de; di propyl ene gl ycol nononet hyl
et her; nonoet hanol am ne and m xtures thereof; A base
sWaeat ed fromthe group consisting of choline
hydr oxi de, nonoet hanol am ne, tetranethyl ammoni um
hipimetkylsdfox@l noet hyl et hanol am ne and m xtures
thereof; A netal corrosion inhibitor selected fromthe
g etigmetbyplamstanign bydrodte&chol , gallic acid, lactic
acid, benzotriazole and m xtures thereof; and A
beatecholf andext endi ng agent sel ected fromthe group
consi sting of glycerine, propylene glycol and m xtures

t Béyceore.

7. The method of Claim 6 wherein the photoresist stripper formulation consisting of:
Hydroxylamine (50% 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 wi%,;
Catechol ranges from 0.25 to 1.0 wi%,; and,

Glycerine ranges from 2 to 10 wt%.

-10-



6. The nethod of Claim5 wherein the photoresi st
stripper formulation consisting of: Hydroxyl am ne;
Wat er; Di et hyl sul f oxi de; Tet ramet hyl ammoni um
hydr oxi de; Catechol; and, dycerine. 7. The nethod of
8.  ClThe methodhad Ciaim 1 whernehothe pbsiogasisd strippgrderniidatian caniisting of:
consi sting of: Hydroxylam ne (50% aqueous sol ution)
r dydeezylamoe (S0%mqueovs sAytionhB6 widhiges from 5 to 10 w
% D met hyl sul foxi de ranges from40 to 70 wm %
T¥atemeThwt %nmoni um hydr oxi de (25% aqueous sol ution)
ranges from20 to 30 wt% Catechol ranges fromO0.25 to
1 Dimethgisuitomide 5@ \Bowt%.ne ranges from2 to 10 wt% 8.
The nmethod of Claim7 wherein the photoresist stripper
f Getrarhethilemnumiush Sydraxjde {25%pduengisaivition) 32500886 ueous
solution) 8.26 wt % Water 5.72 wt %
DCartstchyll Goil Witkiadd 57. 18 wt % Tet r anet hyl ammoni um
hydr oxi de (25% aqueous sol ution) 22.87 w% Catechol
0 CyZevingdb4vd%d ycerine 5.4 wt% 9. The net hod of
Caim5 wherein the photoresist, etch residue or ash
residue is contacted with the fornulation at a
tenperature bel ow 70C. 10. The nethod of Claim?9
9. wibe eiathadhe Glampewhereinethe pheOEsist letch Eisisluawer Rskiresidue is contacted
Claim5 wherein photoresist, etch residue or ash
with theeforrduletiorsatcortrpetadareietdw T0f6. f or nul ation for a tine
of less than 60 m nutes. 12. The nethod of Caim1ll
wher ei n photoresist, etch residue or ash residue is
contacted with the fornmulation for a tinme of no nore
10. t Whe nBthad of Glaim 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 photoresisi, etch residue or ash residue is contacied

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