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Conpositions Substrate for Renobving Etching Residue
and Use Thereof Description Technical Field The
present invention is concerned with selectively 7 June 2006
renoving etching residues froma mcrostructure of an
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hin e mcroelectronic_structure, i s considered a
cr iceResmpd Witicertpig clegingcompositins thpfars spitably forrermoving staying
f akgsigwad i on process. Increasingly, reactive ion
etching (RIE), is the process of choice for pattern
transfer during via, netal line and trench formation.
For instance, conpl ex sSeBACKGROUNDIART devi ces such as
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interlayer ectric, provi de contact between one
| eifferest tyggs of eteling PsecEsses; Waelertvele teaovanatPRy bayrboehe
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toJ bl -cl:-lal fn%rﬁ%)ﬂg&s r%ac vet i%rll gtchell{]gd(Rfé)l, 8 }ilsé pfc’oLcJ:gsg OP c%oiéle for ﬁﬁergu "
’transfe’r during ’via, metal line and trench formation. For instance, complex semi-

conductor devices such as advanced DRAMS and mieroprocessors, which require
multiple layers of back end of line interconnect wiring, utilize RIE to produce vias,
metal lines and trench structures. Vias are used, through the interlayer dielectric, to
provide contact between one level of silicon, silicide or metal wiring and the next level
of wiring. Metal lines are conductive structures used as device interconnects. Trench
structures are used in the formation of metal line structures. Vias, metal lines and
trench structures typically expose metals and alloys such as Al, A1Cu, Cu, Ti, TiN,
Ta, TaN, W, TiW, silicon or a silicide such as a silicide of tungsten, titanium or cobalt.
The RIE process typically leaves a residue (of a complex mixture) that may include re-




Ta, TaN, W TiW silicon or a silicide such as a
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provi dés conposi tions capabl e of sel ectively rempving
phot oresi st and etching residue froma substrate
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be exposed to the composition. In addition, the present invention provides

compositions that exhibit minimal silicon oxide and in geneéral dielectric lower etch
rates.

It has been found according to the present invention that by employing certain
selected organic solvents in the formulation of strippers, fluoride containing strippers '
can be formulated to be compatible with low dielectric constant materials. In this
invention, efforts have been made to formulate fluoride-containing strippers that will
be leSs aggressive towards sensitive films with low dielectric constant by selecting

certain polar protic solvents. In these formulations, the polar protic solvents have been
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It has been found according to the present invention
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is shown and described only the preferred embodiments of the invention, simply by
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way of illustration of the best mode contemplated of carrying out the invention, As
will be realized, the invention is capable of other and different embodiments, and its
several details are capable of modifications in various obvious respects, without
departing from the invention. Accordingly, the description is to be regarded as

illusirative in nature and not as resirictive.

BEST AND VARIOUS MODES FOR CARRYING OUT INVENTION
The present invention is concemed with selectively removing photoresist and/or
etching residues and especially residues cased by reactive ion etching. Moreover, the
photoresist and/or etching residues are present in an article that also includes metal,

silicon, silicate and/or interlevel dielectric material such as deposited silicon oxides and
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can be used. Such have the following formula:
RiINRI)R, F
wherein R;, R, and Rz each individually represent H or an alkyl group,

Typically, the total number of carbon atoms in the Ry, R; and R; groups is 12
carbon atoms or less. The preferred fluoride compounds are ammonium fluoride and

tetramethylammonium fluoride.




gl ycol ethers. The preferred solvents are

tetroftrfuryl al'¢ohol "and di acetone al cohol. Suitable
al kyl ene glycol ethers include di(ethylene glycol)
butyl ether, and propylene glycol nethyl ether. 7 June 2006
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benzqtriazole, resorcingl, other phenols, acids or

t ri msidHes dnorgapig residues, metallic oxides, or photoresist complexes at low
temperatures with very low corrosion of aluminum, copper, titanium or containing
substrates.

During the manufacturing process, a photoresist layer is coated on the substrate.
Using photolithographic process, a patterm is defined on the photoresist layer. The
patterned photoresist layer is thus subjected to plasma etch by which the pattern is
transferred to the substrate. Efch residues are generated in the eich stage. Some of the
substrates used in this invention are ashed while some are not ashed. When the
subsfrates are ashed the main residues to be cleaned are etchant residues. If the
substrates are not ashed, then the main residues to be cleaned or stripped are both etch
residues and photoresists. ‘
The following non-limiting examples are presented to further illustrate the

present invention.




preferably hydroxyl am nes or acid salts thereof.
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 Exampie P Example ¢ ' Exomple R
ITHFA 59 THFA 54 THEA 54
DiWater 356  DIWater 356  DIWater 35.6
Amm. Bifluoride 0.4 Amm, Bifluoride 04 Amm. Bifluoride 04
PG_ 5 PG 10 EG 10
Example S Example T Example U
THEA 59,35 THFA 54,35 THFA 60
D! Water . 35 Dl!Water 35 DI Water 212
Amm, Flyoride 0.65 Amm. Fhuoride 065  Amm, Fluoride 08

PVA 5 PVA " 10 Glycerol - 18




le Aale B Frmmple C DAA 5925 DAA 39.25 BEE 59.25 O =~

VEES A0 A5 B VAt o 4545 D VAT er 4D 15 Ar o
Fl uoride 0.3 AvMm Fluoride 0.3 AmMm Fluoride 0.3 BEE
25 17 Exanple E Ermmpl e F DAA 64.25 DAA 54.25 DAA
54.25 D Water 35.45 D Water 35.45 DI Water 35.45

j ide 0.3 Aum Fluoride 0.3 AtomF '
é@&m&@% - -10 Ermmple G Exanple H Exalln(%ﬁ[esgoggg%%
54. 25 BEE 49.25 BEE 39.25 DI Water 45,45 DI Water
45.45 DI Water 55.45 Amm Fluoride 0.3 Ann, Fluoride
03 Anm Fluoride 0.3 Resoreluol Silesorcinol 5 le J
Farnmpk K Fa ge L DAA 44.25 alveerol 54.25 |vicerol
74.25 D Water 35.45 D %{3}435.45 Dl WateesmpRY. 45

Aum%lﬁrvi de 9%3 Amm  ggpor i de §9. 3 Ammymsl uor i dessO, 3
a
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EL iy 1Qs ExanPl eNiksanpl e2s ExanpDiWder THFADB4 . 25
THF Fi2GiadT| DU\ 64. 35 Adiph. FVide0.445. 45 g\m e §;§, 5 D
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Resorcinol : 4

" DAA Diacetone alcohol BEE 2-{2-Butoxyethoxy)ethanol

BL Ethyl lactate THEA Teirahydromefury! alcohol

PG Propylene glycol EG  Ethylene glycol _

PVA Polyvinyl alcohol DMAc N,N-dimethylacetamide

CHDM 1,4-cyclohexanedimethanol PGME Propyleneglycol methyl ether

The above compositions are effective in cleaning and stripping of etch
residnes and photoresists from aluminum and copper lines and vias. The
compositions also showed effectiveness in removing etch residues and photoresists
from some low and ulira low dielectric constant materials. They are compatible
with the fow and ultra low dielectric constant materials. .

In the, following Examples A1-A6, a positive photoresist is spin-coated on to a
substrate. The positive photoresist comprises of diazonaphthoquinone and novolak resin.
The photoresist coated is baked at 90 °C for 90 seconds. A pattern is defined on the
photoresist by exposure, through a patterned mask, to i-line (3 65 nm) rays followed by
development. The pattern is then transferred via plasma etch to the low-k subsirate. The

compositions shown in Examples A1-A6 are used to remove remaining photoresist and

etching.
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A more detailed discussion of selected examples described above is presented
below:

Example A
The composition of example A consists of 59.25 weight % of diacetone alcohol,

0.3 weight % of ammonium fluoride, and 40.45 weight % of dsionized water. Example A
is a cleaning and stripping composition for removing etch residue and photoresists for
low-k substrates as well as metal substrates.
Example C
The composition of example C consists of 59.25 weight % of 2-(2-
butoxyexthoxy)ethanol, 0.3 weight % of ammonium fluoride, and 40.45 weight % of
deionized water. Example C is a cleaning and 'stripping composition for removing eich

residues and photoresists from low-k and metal lines as well as vias.

Example H
The composition of example H consists of 49.25 weight % of 2-(2-
butoxyethoxy)ethanol, 0.3 weight % of ammonium fluoride, 45.45 weight % of deionized
water and 5 weight % of resorcinol. The composition is designed for etch residue and

photoresist removal on aluminum copper substrates,




with the low and ultra | ow dielectric constant

rateriarsT1Ti the, fol'Towi ng Exanpl es Al -A6, a positive
photoresist is spin-coated on to a substrate. The

positive photoresist conprises of diazonaphthoqui none 7 June 2006
and novol ak resin. The photoresist coated is baked at

90 C for 90 seconds. A pattern is defined

p VP88 by exposure, through a pattern%&%@%ﬁ%’os?zg

i-line (365 nm rays followed by devel opnment. The

pattern is then transferredxamplep] asma etch to the

| ow k- s uﬁ%tcgﬁép%%ﬁgﬂ— PPexaﬁ@mgﬁgiétm 30 RN, biteiak AR L@ Sy

Al - A6 are use enove renmal ni ng phot oresi st and
et ¢ hlcolgpl, 074 Weighy w@fzm@enim@umm%m@s g igippized yatgnpay 14

3 02 3.7 I I%EMQ I@%jf%@stﬁ&ﬂ?g@yah
68 fﬁ&kt%gg%@m%ﬁ%_g@% ter %ﬁg D ter 1 .72c
Au unésidues and phoborSsistsrfrom Bivikomd tetaDligs MdYiak| uor | de 0. 48

PG 10 PG5 dycerol 15.8 dap DEITA 1.8 amm

“CGitrate 3 lactic acid 1.8 Tactric acid 1.8 Exanple A4
Exanpl e B chxposion ofGaplviil 8Bsiss pETveiaht ¥ of propylgus glyced

POPE_20. B P . t £4. 9 i .
e g T e g0, B i,
Ammvieight¥iofippyBene Bgcdl Al aiweight Yaofiisthyihginonylamipgsnd 1 S4vatalt %
14 .| ti.e 2 . DE ! i i WaleR sdu
sel é%cgéacll& ExamD'f_'el(;@ is ) %éné&g@%é@g@%gfﬁsdoﬁ%ﬂo?&hﬁﬁﬁh ActQbsidues

exa ESCr present ed el ow;
Ex anpd ghoferesists from low-k and metal lines as well as vias.
Example A3 .

The composition of example A3 consists of 65 weight % of tetrahydrofurfuryl
alcohol, 15.72 weight % deionized water, 0.48 weight % of ammonium fluoride, 15.8
weight % of glycerol and 3 weight % of ammonium citrate. Example A3 a cleaning and
stripping composition for removing etch residues and photoresists from low-k and metal
lines as well as vias.

Example A4

* Thé composition of exainple A4 consists of 35.5 weight % of propylene glycol
methyl ether, 20 weight % propylene glycol propyl ether, 25.9 weight % deionized water,
0.6 weight % of ammonium fluoride, 14 weight % of propylene glycol, 2 weight % of
diethylhydroxylamine and 2 weight % lactic acid. Example A4 is a cleaning and
stripping composition for removing etch residues and photoresists from low-k and metal
lines as well as vias.

Example A5

The composition of example A5 consists of 30.5 weight % of propylene glycol
methyl ether, 15 weight % of propylene glycol propyl ether, 25.9 weight % deionized
water, 0.6 weight % of ammonium flucride, 14 weight % of propylene glycol and 14
weight % of diethylhydroxylamine. Example A3 is a cleaning and stripping composition

for removing etch residues and photoresists from low-k and metal lines as well as vias.

T I S AL 1" = i) 3242



The conpositi on of exan‘pl e A consists of 59.25 weight

% 6f diracet oné al’'cohol, 0.3 wei ght % of ammoni um

fluoride, and 40. 45 vei ght % of dei oni zed wat er.

Exanple A is a cleaning and stripping conposition for 7 June 2006
removi ng etch resi due and photoresists for [owk

sméﬁﬁg%as wel | as netal substrates. E},&E}Ugw&,@%

c of exanple C consists of 59.25
2- (2- but oxyext hoxy)et hanol, 0.3 weight % of anmoni um
fluoride, and 40.45 wei ght oEssmplddboni zed wat er .

Ex |
anpl e £ coxﬁlsos‘i:t o BPLAG Ig%g c@tﬁfsis B?ﬁd‘ﬁw&%@@@ﬂtﬁﬂpﬁbﬁyl@&r

renovi ng etc resi dues otoresists from

and gigsolnethyledier, 45 woight| @’QDYW’&W glyselimpnya cthptygye Weight %

COWQ&% LddQiedf0.6£%8 ly@oflaknﬁﬁﬁ&n&hsn&f 14%%@5%/@@@@1&9&3@&01
2-(2 gut oxyet hoxy) et hanol . % 0

{1 nd B Yo S TomgRStne R 6 5 4 1euE SHEDE

Wei ghtnpddth for 8805 Beh resifine aeylp0Akikts Gomiley-& end myeid dines as

for etch residue and photoresist renoval on al um num

lagyigStrates. S 7 June 2006 WO 2004/ 030038 '
PCTI US2088 &ﬁtﬁ@&&iﬁpﬁs{ﬂﬁmﬂf Twbldive varpaifotved in eirippifig ad sleping

v Cgﬂ Sk % EIc af\%edg/eq d%leéo 9‘fle %rgéegsaﬂ?f Ly 3t oufdrnﬂ be greater than

al c ‘
wei giotC S ehchdéihe nxazreaars vantbe msed ibathveleapiap gmessxosmy tools and

gl ycs%rglwafe'tl'gjofs conmposition is also effective is
cl eanlng an rIF ing of etch reS|dues
S

phot or esFlstfaregqingderwiption of the inyention ifustrrtes ‘iﬁcs?ﬂbﬁ%the present
gameﬁtﬁ%' é}-ﬁﬁifﬁo&@? Redidclofite éhﬁwféiﬂmcﬁbe@onl@ﬂih mﬁ&r&d of
wel g 6 of prop cO e
i CROOPEs ShiR R 2 poned bt e SamfoR it e
flu Qﬁ’eﬂ%n 1?1&dpab% %ﬂb@hbarﬁiu@cﬁth@ bemihating, ghdifakions]ang
wei ght. % of, di et r
S s S e s AR Al b e ot e
co npm&nﬁonanndeptras expmevseil hepeiat cotmmensyiatpreith theghgve teaChmgs and/or the

p h ot sﬁﬁl or iu?otvﬁedgg 91‘914 rgfé@a!ﬁt &) q‘hgsrh@dmhén&%scﬁﬁed‘ﬁ%}elna&% are
, further intended to explain best modes known of practicing the invention and to enable
others skilled in the art to utilize the invention in such, or otl}er, embodiments and with
the various modifications required by the particular applications or uses of the invention.
Accordingly, the description is not intended to limit the invention to the form disclose¢

herein. Also, it is intended that the appended claims be construed to include alternative

embodiments.
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Exanpl e A3 The conposition of exanple A3 consists of

65 wei ght % of tetrahydrofurfuryl alcohol, 15.72

wei ght % dei oni zed wat er, 0.48 wei ght % of anmmoni um

fluoride, 15.8 weight %of glycerol and 3 weight % of < j,he2006
ammoniumcitrate. Exanple A3 a cleaning .and stripping
conposition for renoving etch residues ang.. g ey
photoresists fromlowk and netal |ines }“‘ e 571 7 ST ?ﬁ?
vias. Exanple A4 The conposition .of exanpl eJEAMR 12 OCT 20[}4 '
consi sts of 35.5 weight % of propylene glyct ™ );li"’ v
ether, 20 weight % propyhfse gl ycol propyl ether, 25.9

wei ght % dei oni zed water, 0.6 weight % of amoni um
fWiéﬁﬁmedhé wei ght % of propyl ene glycol, 2 weight %

0 di et hyi hydr oxyl am ne_ and 2 ' 9 khicBCi d.
Ex.anp|aecomgositipn axitehl%fam'ﬂ&“%?gw%s:‘ﬂ“%gﬁ“gg %%%%ggu tion

fgﬁnﬂ'n@ggpvi ng etch residues and photoresists from|owk

and nmetal |ines as well as_visa, e

conposht | oenleeﬁtﬂ@k‘é%lbzéWR§“88%%FQ°§’%‘§§%?%'%@%€%ht % of
PLORMiR R ey @ohfurytalebhol, disechor aicokd, Aidnt 96 of

propyl ene. dl | propyl ether, 25.9 weight % deionized
V\éi"@‘%ﬁ‘?“ﬁe%g’%‘\/\%?pg’ht % of armmoni um fluorjde, 14 wei ght %

of pragyl enpuglopselbantis tyweightefgpruragppfuorne. -

di et hyl hydroxyl am ne. Exta‘}gpl e té_Sanids a cl eaning and

Stiippiing einpRsst %Py 8P FEHB Mg et ch resi dues and

photorgsi S{ito bbontnobigveightroda repHen MHNEE as wel | as

vi as. 7 June 2006 WO 2004/ 030038 PCTI VS2003/ 030237

Exanpl e A6 The, conpasi thon. q{eﬂgﬁmuﬁeﬁﬁeﬁm%ﬁtﬂ& of

3(2.5 Frmpositige of ¢ in | t hyl. et her,
S oo oo s SOt g 1"

ey QB BuodGirdid] Fabbo e, tin BifiGorideagtmonyleskidmmoni um

fluoride, 14 wel ght O LRRY h&Bfuofidey SRk fudidelsalt 4f
werEEY BRIy y?,ﬁ?/%;?%%{ Eligrri ne. tﬁxéﬁ)"l"& Abuies

c| matiphaty mmErysteedniBY TIPS PPONR” Tor renovi ng et ch
resi dugaeypr, photoresists fromlow -k and netal |ines

as well as vias.
wherein R}, Rz and R; each individually represent H or an alkyl group.

3. The composition of claim 1 wherein the fluorine source comprises

ammonium fluoride or tetramethylathoninm fluoride,

4, The composition of ¢laim 1 whetein said solvent comprises

tetrahydrofurfuryl alcoho},

5. The composition of claim 1 wherein said solvent comprises diacetone

alcohol.
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ALl of the exanples fromthe Table are very effective

in stripping and cleaning photoresists, etch and

aghed residues. The process tenperature should not be . ,
greater than 40-C and each of the exanples can be 7 June 2006
used in bath cleaning process, spray tools and single

waf er tools. The foregoing description of t . .
S037/2023.

invention illustrates and describes the pre
8 12 0CT 2

i nvention. Additionally, the disclosure shows
describes only the preferred enb@di@“%?érscg%{:ﬁs
i nvention but .. {11 vehareiil saidouresion be
urfder st"a’ﬁdm?pr?gfl&fbﬁgmi nvention is capable of use in
 Vagyieugantivher conbi nati ons, nodifications, and

envi ronnents and i s capabl e of changes or

nmodi fications wthin the scopg, of t LJAM@ L Loyl
copcept TRScofyRnieseetinhe Vs s“ig&‘ﬁ"‘r%‘ﬂgrgip %%‘?"wi th the
above teachings and/or the skill or know edge of the
r el BFt. The enbodi nents described herei nabove
are further intended to explain best nodes knomw/i?f
practicing the invention Rpbafd solybrit ésraloud | ed
i ngf he MGWWWQ’@?WSQ%}%\%%??W in such, or other,
e RS MomTd byweiht, t he various nodi fications

rgtq%gg)r ed by the particular appkberéiianmdedd wouds Pt he
i n\sgi sauom of fusgeds NI ° The description is not

I ntAaRgadntasssiby Weightt he i nvention to the form discl osed -
herein. Also, it is intended that the appended cl ains
be construed to include alternative enbodi ner;lk% 0
""""" conmosthbH 6} cRRDBwidrintR, aneey obxeid 407 ELA] at
is & ai by T 1. A %Qtnpositi on suitable for renoving
 photiepess @ bR HE¥y resi due which conprises: a)

at | east about 50% by wei ght of a solvent selected

fromthe group consisting of tetr Ak dainhibitor is
al cqol , THé aepbsitioe ofelsiro f ?“’%W%Ia“fu%% fido

cycl phexanadi,asdip el

a

n

11 The composition of claim 1 being free of organic carboxylic scids.

i i trate
12. A method for removing photoresist or etching residue or both from 2 subs

. - sing:
wherein comprises contacting said substract with a composition comprising

a) at lcast about 50% by weight of e solvent selected from the group

consisting of tetrahydrofurfuryl alcohol, diacetone aleohol, and 1, 4-

cyclohexanedimethanol;

)] about 0,005 to about 0.8 by weight of a source of fluorine.

c) up to about 49.9% by weight of water; and
4 up to about 20% by weight of 2 corrosion ixth;bltor.
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b) about 0.005 to about 0.8 by weight of a source of

¢)

TG e ¢) Up to about 49.9% by weight of vater. ~

.. and d) up to about 20% by wei ght of a corrosion

inhibitor. 2. The conposition of claiml| wherein the 7 June 2006
fluorine source is selected fromthe grogp consisting

of hydrofluoric acid, ammoni um fl uoride, -§8 ',r;:-a»a x4
ammoni um fluorides, flueroborates, fl.uorcbho " vacl / Be 337
tin bifluoride, antinony fluoride, tetrabffaRf#8oniv@CT 72004
tei nfl uoroborate, alum num hexaf | Iz Cie cradd Tebmetht - »
f 1 pori deyesdiitod of olaim b2 ¥ “8“‘5(#&%# é a%&g&%gsy or

tertiar ﬁs&%mmyg%m,qmmhmm%ﬂw il s wher ei n

RngReP BHERS each i ndivi didlohis, eepuigsemenitsh or an al kyl

gr Quqpebogc aci n BBEER FITOR of 1 ShdlidD shr obBeAphaiic peary,

fl %&ﬁxﬁﬁ’b&@wmm%ﬁﬂg‘g@““amfm%gm fluoride or

t ehanet hyl aARRAERhivingelei fellowing I conposi tion of

cl é?‘-’ﬁ’i‘dtfg\f\ﬁkwer ein said sol vent conprises

t et rahymiN@si®Fut yl al cohol. 5. The conposition of

claim1l whereipn sai.d.. resEr HipE arsdiky! fP®cet one

al otﬁqwiﬂ.Rliﬁ“zm%gﬁQ%E%h@ﬁE T 7 June 2006 I P INS 1) OCT2(

The conposition of claim1l wherein said corrosion

i nhi bitor conprises a hydroxyl ami odmprike:@mmonium
conposi tmmmadmw&ﬁ%%%gg‘“ﬁyd‘?%xy amne
conpri.ses . Ahalddomdijodrfmmgdeani ne. ent is g. The

co ‘b°§‘|§?‘|§én of claim1l wherein the anmount of said solv
about 50% by weight to about 75 by vve'rgh;{;b égid 1
source of fluyorine.i s, dRRsaid sdhentcompriseruterary /@"5‘&73

wei dht | “é‘ﬁd“"g‘ﬁﬁg °\%a er I's about 25 to about 35k by
wei glhashol.9. The conposition of claim8 wherein the
anmount of said corrosion inhibitor is

16 The method of claim 12 wherein said sotvent comprises diacetone alcohol.
17 The method of claim 12 wﬁetei’n said corrosion inhibitor comprises a
hydroxylamine. -

13 The method of ¢claim 17 whercin said hydroxy amine comprises diethyl-

hydxoxylamhw.

thod of claim 12 wherein the amount of said solvent is about 50% by

19, The me tof ¢
weight to about 75% by weight; said source of fiucrine is about 0.05 to sbout 0.5% by

weight, and said water is abont 25 to about 35% by weight.

20 The method of claim 19 wherein the amount of said corrosion inhibitor is

abotit 0.5 to about 20% by weight.

13
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about 0.5 to about 2(% by weight. to. The conposition

a4

Cof Télaim 8 wher'ein the ampbunt of said corrosion
.imhibitor is about 10 to about 14% by weight. 11. The

conposi tion of claimt being free of organic '
earboxylic acids. 12. A nethod for remg\,/l ng 7 June 2006
phot oresi st or etching residue or both fr &es

substrate wherein conprises contacting g CENS
with a conposition conprising: a) at Ieast @54043 .7004
by wei ght of a sol vent sel ected fromthe Lo 0c7 L

C |° D% Ihslt iqﬂgmg&oéoeglﬁiﬁhy dalhé}ﬁih e ﬁﬁ%u)ﬂ ofadri]mhfnimn kx)r;h“n@tﬁxﬁb & one

al coho n - cycl ohexanedi net hanal , about

0, @b%"ld&"g‘mﬂﬂg‘%d’we “wei ght of a source of fluorine.
c) up to about 49.9/6 by weight of water; and d) up to
about 20% by wei ght of a corrosion inhi b| tor. 12
AVERIDED TSpméthodtdf clgim 1@ wherclg 641 cpppg@itipn isfreqyfPrepny) 13
Theaaiihodiaef claim 12 wherein the fluorine source is

‘sel ect edor oborates, group consisting of hydrofl uori de,

guat ernary ammoni um fl uori des, fl uor oboric acid, tin

bi f | uori_de, ti.mony _fluarjde um

t ePaf | Jﬂms@&&f@gmﬁmh?‘ i Rl |aLs Xesmg‘g‘ﬂ"‘

f | weected romathetsranp censistiak prhrialisiticqn $i¥mﬁe9nd interiswad diglarige or

t ertiegfty am ne having the follow ng forml a:

Rt1.i (R3))R2ZF wherein R, R2 and R3 each individually

represent H or an al kyl grou'p The nethod of claim 12
rein.the fluari.n

e i O R R S T O

of sidiFemiopidesp V\,her ein said solvent conprises

tertahydrofttrfaryl

25, The method of claim 23 wherein the metal is selected from the group
congisting of copper, copper alloy, titanium, titanium nitride, tantalum, tantalum
pitride, tantalum, tantslum xiitridc, alumimim and/or aluminum alloy.




al cohol . 16. The nethod of claim 12 wherein said

sol vent conprises di acetone al cohol. 17, The nethod

of claim 12 wherein said corrosion inhibitor conprises

a hydroxylam ne. The 15. nmethod of claim 17 wherein

sai d hydroxy am ne conprises diethyl- hydroxyl am ne

19. The nmethod of claim 12 wherein the anount of said

solvent is about 50% by weight to about 75% by

wei ght. said source of fluorine is about 0.05 to about

0.5% by weight, and said water is about 25 to about
2&5% Ayoupogtion L0 renldvingietiioet cofnpeisiag at [k8st wheresidne sdiected

amount of sajd corrosipn inhibitor is bout 0.5 to
B ploBgw EICHER Gish eI AERBEse SRt Shehimeoslen | Py
cdMpriksig: NCT 2004 21. The nethod of claim19 wherein

the anmount of said corrosion inhibitor is about 10 to
abouat lepgt5059 bywieight of arporgarhe sebeart eemprisieg ai m 12

wher gj |.d Ltion is free of organic

car bagrlxé%%ﬁ%kea%?%g.eﬁ%%ﬁ#he nmet hod of claim 12 wherein

t he atldst srrtselvahiselected fodesropylamt gyéd) glyedlegh@end glyevl,

t he group .consi st | of e ilicon, silicate and
| nt cRBpdalaneh ebyledace ghd BimebHSsB%t hoa of

cl ai MRgeWrenelifc;t he interlevel dielectric material
conprises silicon oxides. 25. The method of claim 23
wher@l te 40198 hetvgight of watpeardd from t he group

consi st c C infibl@ni um  titani um
nit r(%’pgltg,hag'a ttgl %t?ﬁ% gne?%?g{rsé C(ﬁllrcis?(?ﬁdle,lbt ant al um
tantalum nitride, alum num and/or alum num alloy. c~

Z%gn‘p %quﬂé’%ﬁi{iéP gg@?‘%g#e‘l’vg‘g@{ngh% hg%@ggﬁre ?sssiefje%{%a from the
group consisting of hydrofluoric acid, ammonium fluoride, quaternary ammonium
fluorides, fluoroborates, fluoroboric acid, tin bifluoride, antimony fluoride,
tetrabutylammonium tetrafluoroborate, aluminum hexafluoride, and a fluoride salt of an
aliphatic primary, secondary or tertiary amine having the following formula:

RIN(R3)R,

wherein R;, R, and R; each individually represent H or an alkyl group.

28.  The composition of claim 27 wherein the fluorine source comprises ammonium

fluoride.

29.  The composition of claim 27 wherein the fluorine source comprises the fluoride
salt of an aliphatic primary, secondary or tertiary amine having the following formula:
RiNR3)R,

wherein R;, R, and R; each individually represent H or an alkyl group.

30.  The composition according to claim 26 wherein the at least one solvent

comprises propylene glycol.
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from photoresi st residues, etch residues and m xtures
thereof, the conposition conprising: at |east 50% by
wei ght of an organic solvent conprising an alkyl ene
gl ycol ether; and at |east one solvent selected from
propyl ene glycol, glycerol, ethylene glycol,

pol yvi nyl al cohol, ethyl |actate and

N, N- di net hyl acet am de; a source of fluorine; up to
49. 9% by wei ght of water; and optionally up to 20% by
wei ght of a corrosion inhibitor. 27. The conposition
of claim 26 wherein the fluorine source is sel ected

from,the grqup consisti 0 dr.of | uoric acid,
3 o HIAFOER IO BEORBRA oS m 2P TR it lept Beisalyent
conlptREOhRy ISR ycdl | uoroboric acid, tin bifluoride,

antinony fluoride, tetrabutylanmonium
tetrafl uoroborate, alum num hexafl uoride, and a

| UGK 1. . [ t L or

e R S

coRipMséxPIR2raltherein R, R2 and R3 each individually
represent H or an al kyl group. 28. The conposition of

claim 27 wherein the fluorine source conprises

33MOHeléBinpbdition hdBrdinSio cTdi@ 260MRASih tHeQl 163kt dhledbIRerd 7
wherein the fluorine source conprises the fluoride

cogprisesgfolamdlalcehelt i ¢ primary, secondary or tertiary
am ne having the follow ng fornula: RIN(R3)R2 wherein
R, R2 and R3 each individually represent H or an

34al kyThegomppsitiorBitcoiiling tochnni6twiereina teat thasigpne solebrti m

26 wherein the.at | east one solvent conprises
COHPGﬁ?ﬁ&ﬁ%E%ﬁ%hxﬁcﬁﬂﬁgﬂé1_ The conposition according to
claim 26 wherein the at | east one solvent conprises

et hyl ene glycol. 32. The conposition according to

35¢| ai thezemppEtien srcoriinglo clamdo vdiveein Hiecompositigpfirthses
cog{pyigégsraoéorrosion inhibitor.

36.  The composition according to claim 35 wherein the corrosion inhibitor

comprises a hydroxylamine.

37.  The composition according to claim 36 wherein the corrosion inhibitor further

comprises an acid.

38.  The composition according to claim 37 wherein the corrosion inhibitor

comprises lactic acid.
39. A composition for removing residues comprising at least one residue selected

from photoresist residues, etch residues and mixtures thereof, the composition

comprising:
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33. The conposition according to claim 26 wherein the
at | east one solvent conprises polyvinyl alcohol 34.
The conposition according to claim 26 wherein the at

| east one solvent conprises N, N-dinethylacetam de.
35. The conposition according to claim26 wherein the
conposition further conprises a corrosion inhibitor
36. The conposition according to claim 35 wherein the
corrosion inhibitor conprises a hydroxylam ne. 37.
The conposition according to claim36 wherein the

cor r@ﬁmopmhybbighfoﬁamrdrgaﬁc sobwmpeomsessingn aci d.  38.
The conp05|t|on according to claim 37 wherein the

cor rigsligheneghyost etBsr: nprises lactic acid. 39. A

CONMPRdakd A8 a svaeﬁtes@E\ﬂeH FronfHopiiese S9eMandbReerdl; | east

one residue selected from'photoresist residues, etch
r esiGSso Arido hy wreight of a snaweeatf flupriee;conposi ti on

gglnslg)l 45%%%{%,?1% %gters%@ by wei ght of an organic

an af ene glycol ether; and at
| easip toae‘yoabmélgmﬁfmfreﬁbmmlﬂbimm propyl ene gl ycol and
gl ycerol; 0.005 to 0.8% by weight of a source of
fluorine; up to 49.9% by weight of water; and up to

4020% 1 ARIpBE 0PhccBrdifY foQEiAB Y vilkkirdth ttlii‘:roorr’(‘)@ion Tibitor

conposi tion according to claim39 wherein the
copprisessd aydroxytdnbine.or conpri ses a hydroxyl ani ne. 41.
The conposition according to claim40 wherein the
corrosion inhibitor further conprises an acid. 42.
41The TergpapbiitiomaosimgliortaimatOokteiren 4f ovmesion mbititor further
corrosion, jnhibitor conprises lactic acid. 43. The
CORERSTAEYn according to claim39 wherein the at | east
one sol vent

42.  The composition according to claim 41 wherein the corrosion inhibitor

comprises lactic acid.

43.  The composition according to claim 39 wherein the at least one solvent

comprises propylene glycol.

44.  The composition according to claim 39 wherein the at least one solvent

comprises glycerol.

45. A method for removing residues comprising at least one residue selected from
photoresist residues, etching residues, and mixtures thereof, the metnod comprising:
Contacting the substrate with a composition comprising:
at least 50% by weight of an organic solvent comprising
an alkylene glycol ether; and
at least one a solvent selected from propylene glycol, glycerol, ethylene glycol,

polyvinyl alcohol, ethyl lactate and N,N-dimethylacetamide;
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conprises propylene glycol. 44. The conposition
according to claim39 wherein the at | east one sol vent
conprises glycerol. 45. A nmethod for renoving residues
conprising at | east one residue selected from

phot oresi st residues, etching residues, and m xtures
thereof, the nmetnod conprising: Contacting the
substrate with a conposition conprising: at |east 50%
by wei ght of an organic solvent conprising an

al kyl ene glycol ether; and at |east one a sol vent

sel egctomeceflsfdopngpyl ene gl ycol, glycerol, ethylene

gl ycol, polyvinyl alcohol, ethyl |actate and

N, I\I-‘éﬁ‘i‘?é‘?t%%éﬁ@ieﬁli'f watgyand, source of fluorine; up to
49. 9% MalNRiHa2094 byVRLRHS ofd rRBloh Yabitar. Up to 20% by
wei ght of "a corrosion inhibitor. 46. The nmethod of
claim45 wherein the fluorine source is selected from
4(% lh € ﬂ{eglﬁgtho& 8{1 Shint AWh&EmQHéjﬁ&ir}nlé%{)&‘ge ?scs'eﬁi:ctea HEHYRE Sroup

uoride, "quat ernary ammoni um fluori des,

cdnkisthnbfttydicfRiori€ heidy araoniomabiodide tquatetrialy aromodiam fluorides,

antj non | uori.de,. tetrabutyl anmoni . i
1gQIpborFiEs éfuswgpaf acid. i SifReren R ey dhioside. teirapusylammonium

tefrh MRS bitRate AlldmBhm3Hex AldiAa! dnd aMioMAE Yalt ofSRGHIPERICYbrary,
tertiary am ne having the followi ng formula: RIN(R3) R2

sepprstany or tRtiaryReninn Haviee bigdellawiag frawld | y represent H or
an aﬁli‘yh)g{roup. 47. The nethod of claim 46 wherein the
F1 uor e B3ur ce conpri ses amonium fluoride. 48. The
met hehereih R Ri md46; eableindividdally régreseni Her swalkglegroup.
conprises the fluoride salt of an aliphatic primary,
secondary or tertiary am ne having the foll ow ng

4. or "tleAmeth&LOK dFamHs Whatiithe fhorind4o@idél cbi8peee Bmmonium
individually represent H or an al kyl group. 49. The

flypsideod according to clai m 45 wherein the at |east one
sol vent conprises propylene glycol.

48.  The method of claim 46 wherein the fluorine source comprises the fluoride salt
of an aliphatic primary, secondary or tertiary amine having the following formula:
RiN(R3)R,

wherein R;, R, and R; each individually represent H or an alkyl group.

49.  The method according to claim 45 wherein the at least one solvent comprises

propylene glycol.

50.  The method according to claim 45 wherein the at least one solvent comprises

ethylene glycol.

51.  The method according to claim 45 wherein the at least one solvent comprises

glycerol.
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50. The nethod according to claim45 wherein the at
| east one solvent conprises ethylene glycol. 51. The
nmet hod according to claim45 wherein the at | east one
sol vent conprises glycerol. 18 52. The net hod
according to claim45 wherein the at | east one sol vent
conprises polyvinyl alcohol 53. The nethod according
to claima45 wherein the at | east one sol vent conprises
N, N- di met hyl acet am de. 54. The net hod according to
cl ai m 45 wherein the conposition further conprises a
52COr riginthdd dtc&iidingrto clam 43 vheraii thedt Rast ohél kdlgent comprdem
54 wherein the corrosion inhibitor conprises a
polypad RlePBeH ne. 56. The nethod according to claim 55
wherein the corrosion inhibitor further conprises an
acid. 57. The method according to claim56 wherein the
53¢ or rideinathadrdecdridingrto claim 45 sdsrein thetat lvagi ohelsolyant comprises

N,N-dimethylacetamide.

54.  The method according to claim 45 wherein the composition further comprises a

corrosion inhibitor.

55.  The method according to claim 54 wherein the corrosion inhibitor comprises a

hydroxylamine.

56.  The method according to claim 55 wherein the corrosion inhibitor further

comprises an acid.

57.  The method according to claim 56 wherein the corrosion inhibitor comprises

lactic acid.
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