;e3e' | M idFB6 T"MXm SPECI FI CATION 5 ART FI ELD The present invention

rel ates generally to a resist residue renover for renoval of resist

resi dues occurring in sem conductor device or liquid crystal device
fabrication processes. Mrre specificallyi-this invention isfpk¢§p?§§ to 10
a resist residue renpver used for renoval of resist and other S gs

whi ch occur in a pngéess wherein a photoresist is coated on an electrically
conductive njmmWWHm”mmmmmatl ng filmfornmed on a substrate, and exposed to
i ght and de rma resi sbppartermnrblereon, and tﬂM@WMﬂmmﬁ m ﬂ
pattern is used as-<a..mask to selectively etch the netal or i Wm | m
or inplant ions for circuit formation, and an unnecessary porti @a.eh the
resist is renoved by ashing. Acesrsir REIUMRIMOMER i on, such residues can
be renmoved wi thout any corrosion of the 20 conductive or insulating film
BACKGROUND ART For renoval of resist residues in fabrication processes of
sem conduct or devi ces such as those ARTSFIEE®n and 25 conpounds such as
GaAs and liquid ) i ) Sitl i Si in
conmponent m xed ﬁ%%Hégésggéaﬁﬁgeé%f%%ﬁ%?ﬁgggg %%%ﬂg%ﬁ$g$;5£éﬁgﬁ§§g? sai d
mai n conporeesided ngemevert for f remeval onfy wes st stesiidueshyairoutitisrd dmaci d,
sulfuric ac &Ffé@n@ﬁéﬁbf 8&¥ fee Ny pog: 3 RAINI dfey ABTR ] J Q) des
such as hydrotluoric acid and ammoni um fl uorii de; and .am nes .and hydrazi nes
such as hyd?%3GRSTR e, MAKh £R9% fF@ tdnodtHan YRt onAL e fRegsted to
CONposill ons WLl derrédl @ushesmherds Wed ofdAi reh@rge @frotsd isstofartnger ous
material s such as Q%ggnic S. 0'%&9&;--ANt'1§%Eg§§”% égé%n_%rotection in

m nd, t her et'o T KoM RS deFALTE prth &t i neasures are heeded to secure
safety, andhetreyesistwastecdteposalan i el eehy tontiternductzive mgsaons .,
fabricati Oniﬁéwggﬁgﬁ?%ﬁ FSrmé &MWL SONPOSI dd ONshE UIRRRG '® M ghe

of ammoni um fl uori de Isinitself aterrible chemcal)are used upon
di | ut ed wi tAPSrgaEVeLoBBRVERL §0%Nch RSN RA YR riRRT RIhe 2 this

di met hyld or pegi ghe paiet e eidangef oasnatwasial So & Sect hyelrwxet e ties
tetranethyl-anngniunhgdrgxhde Pbgoethagol q%ne oflCe éﬂ&&%ﬂ t hensel ves
organi cnat éPFaFs BF tRBUIFRIPRE O f b5i t7BRs™ W t H ot et or gani ¢
mat eri al s. 10drmaeidwonandt an ftaheteasaon peotkssest ushagrssicdicoposi ti ons
as those copigbplioplaLgR;AFOUNHG HaHPHY R el gl s terrible

chem cal s or dangerous naterials,therefore, sone considerabl e saf eguards
are requir eBeFEFUeRepBRpBse eBPVEECHE FRGUENB ¥ af8EY OB ok, TBRd

envi r orgfent abAGpe oieet bonikeulaobpgsiilens contai ni ng nmuch organic
materials, thestep for renoval of resist residues nust be followed by
arinsing step wherein rinsing nust be carried out using awater-sol uble
organi ¢ sol vent such as isopropyl BREBEBPUNBNHRBN- net hyl pyrrol i done.

However, this orgapi eepgbenbsi $e30aP0LEOUSUER B i BabF DEa € oS Bs ses
saf eguards o enV|ronHEntaI pr.ot ection asureﬁﬁare eed t he ot her

d.On
hand, netal 8% sEERIGEPPHAGSEeASYRESE| FHAPuUREr EPREF P c?éi%?ﬂﬁl?n sed for
gate stafuctaemsouhndmeserh28shiGaref ardslagpidbtepstaltdevicesulLCPsE, acid
aqueoussol U&bﬂ?o@i %ﬁl/%og‘aﬂppﬁggﬁbds £2EM ¢ G 8P AETRNL &g aAiSOUSsOl uti on of
X1 de E abl e’f

hydr ogen pero : aval or renpval ofresist res|dues, cannot be
used becaus@rganier FBAVAHLt hekst abdyer ESufeFngerPR BFBEkdDWS BREiRhe gate
structures. coRpeAeneshe@fgt Beletbed baefl, s¥¥bhgresbaersucwmosed mainly
ofit is difficult io rLenove resi;% residueé thgt rgnain af%griq?

i npl ant at i onY 8 BRPRGTAST AF PhoSBRGPESC &FEBnPEY BoFOAGNAC bY hetY FoREe™ 35

DI SCLOSMRE ©FrFkiEdeNVENTLONaAN fdbpedtiesf stihb peebgpdrofhveni¢oacid &nd
provide a T gnhshi(ASEAUR1BIOVERaaENENaNhCA EES, Shel eidhiegs O My 2003
-3 occurring I_n"senm conduct or or,I|qU|§ crystaV abrication processes,

i .e., netal hYérpvHéaninent AYArAgirespadeBosPetRBIRAARBENE ON- coNt ai ni ng

resist portions pemaiRieRe 2bk@bsdEYoakChiregterbpleeanendcu Eheut any
corrosion of interconnecting wires or, gate netals. This object is .
achi evabl ¢ BYPERL™ MOSRE GROWSS! Péd SRBBEFAE RT3 1AA8or PR FoOFRRREC

i nvent idh t heleehsspr owidrdeavi esnhsénteli et ¢ etbyer imimiold ¢ orper esfesr ean
aqueous sol ytjon ntal_ni a i .pho n r nsed ium
Phosphat o af ChScsRBRNEEReRd s T s etk e 8 e n B T LB
of total phesphRbrousncomeenty anitomaste Favbegaa pAnr aagiagnérenrt to 10.
Preferably, the condensed amoni um phosphat e contai ns ammoni um 10

pol yphosphate in which a polynerization degree thereof is n=2, 3, 4 or 5
and/ or ammoni um net aphosphate in which a polynerization degree thereof is
n=3, 4 or 5.



In a preferred enbodi ment the pHis adjusted using at |east one conpound
sel ected from phosphoric acid, condensed phosphoric acid and amonia. It is
preferred that the resist residue renover further contains a surface active
agent 15 and/or a chel ating agent. BRI EE;EXPLANATI ON OF THEdJﬁ%V%Eb

is a graph illustrative of the renmover conposition vs. anount solved
al um numrel ati onship. 20 BEST MOST OF CARRYI NG OQUT THE | NVENTI ON The
‘present invention is now explained in detail. The resist residue renover of
the present .inventjon is_provided for renoval of resist residues occurring
Jnion |nplgﬁgﬁffﬁth%rQrg?%%?%% and ashing in the process of fabricating
“25 seni conduct or Thiavi tes, ramdverquMPcsySLans cémivbge@0B8indiyde¥di ces

(LCDs)) a“daﬁﬂggihﬁe§1§8r§8g 188'?&'9 999&@E“5“Qe?€¥@féU?%QH?&Qfate

and/ or condens amoni um ate and having a rangi n om1 to 10.
In resist ré§¢due§doeﬁeﬁrﬁhbub9dlUhthnﬁ¥aﬁFaF|6ﬁ13ﬁ6t§ geghetehNng,

i norganig nﬁ&eﬁ91p§rﬁd@§doﬁe éﬁdoﬂﬂﬁét§¥lQ&tﬁémiaénthgbeafésﬂéhgé§§hgues
change to oxi de- COﬂtalnlqg %gﬁianc S |nstance}1é50n treated with
oxygen pl asHACEEkRAT - f LT 105 (HE IR DYSUIFARRER her ei n
referred tohgdrprliseersonsethasolanthededten dhe testhemiblveesbdgaesic Such
a renover is agueous sol t|on n i i S e

condensed aWﬁgﬁFb%$5h8§pH5F , 8 Es%geggrg%ﬁgﬁﬁggggggbﬁg%%hggﬁggl

t oxi ¢ mat er papanhd mgggrheﬁSbelong to a dangerous material. Thus, the

remover; qs 15 sakg eeﬂﬁéenaﬁeESEaPABrfeayi8%/BioeeggeélﬁgiﬁQVéﬁ@mnents and

safety. In addition e renpver enab wast e di sposal to be
sinplified BEWRASALEPRE0BS ﬁBPséoﬁPéFﬁlalPQr&éraﬁoﬁﬁPUBFsoPSaﬁF@aﬁﬁFer|aI
For use, onhyteenhast thhtt heer eapyeblef chbfipagsest aangareﬂblmﬂtétihlbhe

menber to be treated is needed mnth r S onpll a S S

addi tion, ﬁ@eFS uF?edSBEStCPPSa?ﬁe #igtgégg H%F%geé Wat §u£§Q |%§Pa %ne
Thus, the tpeappﬁgsopéraecum1ngv@hee6a@§hybefswnpkpfaed epyirhamgptal the
renmover jof bFetEEEQBhIOH does not present 25 any corrosion probl em because

it is un y toremain in the nmenber to treated, for instance, _a netal
The annnnlun1phogﬁﬁaF8m9§§&tFﬁthSOFEﬁﬁvéFgoWuFﬁe°59é§éﬁtmPﬁ?éﬁ?ﬂSn Ekean
anwonlun1sabtegffa&tbemboamheﬁ|eeaaed tH3PQEs whisthbeay¥oilnetvedebgnaaci di c

salt in additi Lon 30 eutral salt. The dens ni.um h hat e may
o ei ther azsBEIRHoSSRE: ¥ AP B NPT, i Fo BACHAET SR Pa S e and
is an |ntegUatet 2odnbgreatrgrndc §0#yeaph@§phaeé iepresericdlopholPOsngd

where Mps NHﬁe%591BKk§o§@dbﬂ%egeﬁo&@vér0rt§§sgéﬁééﬁic s vee £asgs) the
condensed ammoni um hat e HEOF uge a salt callegﬁan ul traphosphat e.
0

It is accep@éBEQrPHétmétﬁﬁﬂF ofi4Bfis 68T FHBEPASt B nay be 6 May
2003 -5 presaentronmantadi girotealtti ohomernsGeeer alrley needelde renover of the

present 1nvent| oy LAR GAMENSEANNARRAGLE \3nd ag'%hﬂﬁetgk gﬂ&htﬁegﬁenﬁtes
Ve an t h

as nentioned abo er contains an or hospHhat e nthis case
t he degree éﬁep@PVhéPFZ£Pﬁé@9ﬂépﬂé%@hﬁ@@ 19y G §§§@§ﬁ§r@§ -belipever, 12 for 5

pol yphogphates saind fexrd kopiéphen Hat aphesphatesur@k theseaphespbat es,
polyphosphateiutlon of hydrogen peroxide (SPM) or an ammonia agueous
solution of hydrogen peroxide (APM) available for removal of
resist residues cannot be used because of corroding the
metals, resulting in breakdowns of the gate structures.
30 With removers composed mainly of'amines, on the other hand,
it is difficult to remove resist residues that remain after
ion implantation etching using phosphorus, arsenic, boron

and other ions.

35 DISCLOSURE OF THE INVENTION
An object of the present invention is to provide a

resist residue remover which enables resist residues



where n is equal to about 2 to 5 and net aphosphates where n is equal to
about 3 to 5 are thought of as being preferable for the step of resist
resi due renoval . The concentration of the aforesaid phosphoric acid
conpounds inclusive of anmmoni um orthophosphate in such a regqmgg 9§030% by
mass or less as represented in 10 ternms of total phosphorus concentration.
Usual |y, however, that concentration should nore preferably be in the range
-of 0.1 %by mass to 10% by nass. Wien the condensed anmoni um phosphate is
used in such a renover, the pol yphosphates. (n=2 to 5) and net aphosphat es
(n=3 to 5) thought of as being preferable for the aforesaid renoval step,
"ot her than orthophosphate, should preferably account for 15 60% by nass or

concent  at oA ORUART Y SNGAGATIRRES B ERRCREFCOBeonds LEy el colimpobey

0.1 % by napataliindRYdAYs sRmsplted 108-dRARSRAE Fdstst 6HIdNnS ATRAMAE A fte\irySeiefing
concentrations, the renover is well capable of renoving resrst residues. By

use of sucHhobeneeereddvidious patasrsion afifieicomegting vites ot gate metdder to be

treated can be cted agai nst .20, corraosion. . eover, the tol erance of
DHui th 1 oopect TS E5beids RARNARI e dne RvPRRS RecitBhERREION. i der st ood ¢ hat
when t hesrenpverAdcdrdiggdofthe iavénitdat thafe isvptdiidedk B rebibis tadfiR, rénfthlek d@ich

metal |ayers such as SI/Ti/TiNA/TiN, the aforesaid phosphoric acid
conmpounds SRBUTIEEpRAT 8QEAINY IPMuLONg COARENE PETNGHUBT phosphete 8ud/p qsndensgd

metal - cor AuBRt BB R A 0 Lo SRERPIRE 2P BY ROSLEL By Al BssFI R IRt

wast e di spasal pdsbBorouScdvidynt?A03 an hevivg & pHNNgIag fivhc] tSLBh amounts al l ow a
nmetal |ayer having a line width of the order of subm crons, for instance,
0.1 . umincl usiReeferably, utheexeqndensed t ampenim egthogiiale praniainse dammerium

erosi onqyn 5 I St f esi rq.S..U oL, A$ubstr il m

ahi oh 10T GRS I Phich R A R ke B O 5T e & SdbdPron

metals i s |dnifnbsidm Metgphosphié in which wabBimepizaibrodegreatheieofise=3] fier 5.

concentration of the aforesaid phosphoric acid conpounds shoul d prefer agl y
I

be 10 between 1oBu\pPragEed spiodimsnhihepilis adiusted isiget deagt one qampaung pelegle

phosphor us ! ‘ e present invention
may be sel efg@ggﬁgﬁl%{%ggﬁi % t8 ﬁ@t%&ﬁ?%ﬁgréé %’?ﬂ%&% %8%85 ependi ng on what
purpose it is usleis preferredtieat theoresipttesidnd repoved furthet baphios plsoface ative agent
condens?gi phog phﬁ%li c.acid or ammonia may be used. If these are used for pH
cont r ol 17 tandor@faalaing agsste t o enhance the ability of the renover to
remove resist residues depending on their types, and reduce netal corrosion
and gain tenperature and tine controls at the 20 renoval step. Generally,
the ability of the renoveBRIEFISMRVANAIION OF dSIEIUBAWRNGeases with

d i H. f i) . d chel atin dded
the romover of UHE: pieasgneh {s@Rah he3imort fomipoRioR dr kit o GRvHT o ( ne

addi tion ofagMiduetiedifopshipor the 25 surfactants, commercially available
noni oni ¢, cationic, anionic and anphoteric surfactants may be all used in
the invédtion. For instance, the nonionic surfactants usable herein include
pol yoxyet hyl ene and amighaoxicler s Atk ¢ obPGHERRBRFrSN fact ants
i nclude al kyl trimethyl “amoni um

The present invention is now explained in detail.

The resist residue remover of the present invention is provided for removal of resist
residues occurring in ion implantation, dry etching and ashing in the process of fabricating

25 semiconductor devices, and liquid crystal



30 salt surfactants; the anionic surfactants include al kyl carboxylate
surfactants; and the anphoteric surfactants include betai ne surfactants.
Conpounds of al kyl fluorides may al so be used. Different surfact ants nmay be
used in adm xture. 35 The chel ati ng agents usabl e herein, (5354\5960@61 are
cat echol, benzotriazole and di phosphonigcsacid. In this case ferent
.chelating agents nmay be used in adm xture. The 6 May 2003 chel ating
agents may be used in conbination with the surface active agents. For

i nstance) where the corrosion of nmetals such as Al and Cu is likely to
.becone a pr bI e Q&Dao;dlt of 5 surfactants and cdm&éatl ng_agents.is
effective. abl ST S e FUrt At att o Sh ot %]emoréq ween
0. 002 by nmnoanmmlpl‘mspi'm aarmli/tdre @wmimtsa;ﬂ‘ aveorcihed athiawphegentaratided
shoul d rang 1 §@§§ ngss. To enhance the ability of the
i nventive r(;%r‘r'fﬁv?nt > G‘I‘% re5| st re5| dues dependi ng on their type,

oxi di zi ng agent Sraresietuciafy AR TEr i idnalay Yoo et &l el arver ei n.
The oxi di Zidiq, aGMihg ,f Ond AELANC Gratiuld Ude HEEDaeN Reroxd e wheseas: t he

reduci ng agents, for instance, include _ascorbic agid and cysteine.

Pref er abl y,Litlfe aRBEnE e85 S5t r?ﬁédBﬁﬁdF?PﬁgeaQQanﬁgédc?ﬁGGIlHlBQ bet ween
0.5~ by masmmwthrivds; tﬁcm&ssmﬁté hmpwmwﬁeaﬁed h&tﬂedmyg@ agderdmalsed
shoul d ran%eﬂ{rom ~bly nass to 1 bc%’ 'I;g ?ut? treat%d accordi ng
to the pre hv&it i oerFlﬁ'gi/ beénovfa]e Ther'§ He Hegatiivs “BVsE Sof SERaposi t i ve
type. 20 Hmﬂxemred tta saspapcblmlémlqr@r@lsem abheluded imethpesiesiettype
novol ak ‘ﬁ%ﬁs is treated. Wien resist residues are renoved in the
sem con uctor iquid crystal fields, inpurities, especially iron,
sodi um and pot asi¥iaimah SRNSHHER I nfancHEeR0eh TRV EEODECoRER HetRY i sti cs.
DerJendl Ng QinmMiaturf il Sbdre: & ema/eiomeﬂé@i pir@mum rmmﬁpmus aplied to,
i's poss?let reduce the ]b t%/{% nJI[enrt of the re to.a,certain
prescrlbed S GERoWE S Pt %s‘?}é C21 he r%%*/%rm%?elf% i RN may
be rid of impukdlices o edeitarrgnhqa,lsysm@temJAccmsng the tlesopessest
i nventiyan, 4681 Shhd &3 %@éfé{]&iénm?ﬂ 5 & O Or t )@EHP% éx?vPP?rErBé&{@dax@a

brlnglng then 1 n conta each o is contact or I nstance,
t he renoversaf@tyre Ipr 2PEd téoro tthe 6@§i°ﬁ’@d’ FRE1GF GLIHE W& to be

treated. HQi/ﬁtﬁ:fsal trd Sb@rgizegsabfﬂea%emgéel%d@ésdm@ttB@nagﬂi@ea to be
treated in treating tank full of the rengver of the invention. In such a

treating ta?rﬁfg‘? tanfos et r%{‘tﬁaemt% BHERIstirring or rocking. 6 May 2003
_g_ The tenperatiore wsel témiy ofogomtacef ofhe heemevberofi thet beesenbver are
23" C 1 990’ ﬁ@%ﬁ?&?%léh wytxﬁeﬂqpeﬁ%n E&t%éaiéépfgthél@hé!& @iél‘?@&'@h

varying with H of the renover, pro ertles and terial of fhe
menber to b’ée%oﬁl?se%t‘é?i CpRlighped’ %PI‘F?/S ASH, e s FeEured
relatively ;bdwt-ttafﬁbetrrﬁ?ém estdp &eeprihsgs m@nn&d@lﬁn@f&h@ﬁe on Thess, st
residual r v a eal aced by anot her
batch of treat %\%esoenug %%Q:\EI\Z?‘I{: é{lh {'r ea% Hél{l Eng¥m§8 %Eg!riat ed in a batch
fashion. ARwrtHminets, wWhenrenevereafi Aget ankenif,lgpedatEEdnpﬁ BresAntnuous

fashi orpg a Jﬁf%ﬂ@@i&ﬁ"é?b]@gémseéaéh% ie sypphieRelo eenp@ﬂa%elaor
evapor ati on her e not ed he,tank used herel may have a vol une

at
of the orde® %fm?bb?ﬁ BHOCF FREFS! EgrdEEt?ﬂ‘éerreﬁﬁ@? fas been treated with
the renover of tTiee pameniumnphn*spha}celtlseé pnetkbeabemoverwashthke nenber

with water, @ééﬁ%&@gneixtxgﬁpgg ggmgfﬂgumogglEeg@vaktaggggggﬂsraevol ves

only a wat &F present i nventl

oxpl ai ned ML | [FURAat ISP With TR BT G (4 S @B e 1

PREPARARD O\ OF; REMMERL 285 Aamoni um or t hophosphat e was used as the
phosphoric acid conpoun anmoni, um oy t hophosphat e, was en diluted with

Th
wat er, optional | 3% ?ﬂngﬁﬁsﬁadFWSWl}?‘ 8 PRBPAGEpHBY i Reakt E28hd®ammoni a, to
prepare an pelpusssbétei vapteaeakrinhyt Me+ HnPoni Lmtmnendphics plat angt na

phosphor us o ﬁ”&é@ébgg Sff §0m u% X R3S %hgnte'%%h%%giﬂ%'% Qgp‘fé's'é%%eﬁs

shown in Tab ortho hos rante COmTer c
pr oduct reﬁ%sé%?%@i)rby”%e%%e%%falm% a{‘ 1(5Nﬁg3 dfdfs Usetd %nd for the

or t hophpsphoré g 861 d £ PEGHNCL 2 96| henél e6haONE&a é’k@h’éﬁixﬁn géﬁ‘%ﬁ@ib 85~ by

mass aqueous solution) 35 was used. For the water deionized water was used.
SUBSTRATE AvaY) ERClUREAREpRlt called an ultraphosphate. It is

acceptable that a part of these condensed phosphates may be



6 May 2003 -9 A nultilayered Si/Ti/Ti NN AL/ Ti N substrate of 8 inches in
dianeter and 7C0 ~,min thickness was patterned using a positive type
novol ak resin photoresist, and then treated by plasm etching. For the
etching gas, gases based on 5 chlorine and fluorine were US%dMFﬁ}fESbS
etching, the photoresist was renoved by oxygen plasma asking. e resultant
mul til ayered substrate is called substrate A. REMOVAL 10 The nmul til ayered
"substrate (substrate A) was treated at 35C using the aforesaid renover, and
then washed with water. The renoval treattvent was carried out for the tinmes
Shown in Table 1. In this case, a lidded tank of 20 liters in volunme was 15
filled wth the renover. Water washing was carried out at 25" C for 5
mnutes in | ane capacity and filled with purified water.
The thus tPegglgtghrarﬁ??ﬁngsﬂietr eéé’substrate was estimated in terns of how much

resi st residues Geaerlly émtheaemanst of thelftesshainveitiphe thetcbfdemsédplosphate is a
wer e~corroded. The results are shown in Table 1. For estinmation of how nuch
resist resiiiysee hphespbates ag mentigngd abeye and furthes capiains g afiherkosphats. wi de

space and gﬁ%y%améh?%éeef?dg@gﬁeﬂ? 'ééaﬂte\&‘bggﬁag‘lﬁk&rgt@béﬁéf&!iifb? of

0.25 ~.tm ~tsn were est y scanni ng ectron m croscope (SEM
phot ogr dphpolyiphoskabtes add ntht® I fioc hnetaphodphb@y. Of diesaplsmspbatay ipetyphognimteal of

resi st residues,.the triangle r D) .indicates that resist residues were
Femoved ¢ o MeEoiAIgE! PABRAED O OREoRPEY Yhest b Sptds o ADEVET 1O AR  he
cross mar ktl(&@gpggft ds%}rfg?&@ﬁrébi@ﬁor Elﬁl%'éeialtoef{/rgﬁ#ﬁ%éue%ﬁx%vél?”Dved on an

i nperfect or I ca unaccept a e corrosion of the netals
was esti mat ed wiThe corgemtrdtidéroofthe afbinesarl phokphonirakid cvthpoahésinthiaive foffie

corrosion of the netal was, not observed at . the trjangle mark | ndi cates
Chot CEhe cOmmERiTgR CGRoBESSPS fAtah SEBOYE it AT Py SHE Py s Jrepipened

practicg | Xg‘?&(‘cﬁ%tﬂpﬁkﬁ)sf)ﬁfﬁi con@BMlratiBe, CQAR, ABkEvdr NHhtCRhesttafah shdigd et al
t I Table 1

was corrode 0 a practically unacceptablelevel.
Ammoni unOr tixrp ipceferablyebedo tipaengd ofif). [ 3DyOhdRe to Vo pnasat i ng

Gor rosi onReroval VW Est PSP SR S R O et
O00C0. 0X( ~>ﬁo(y“p|hB§pT{at‘e§<(1'1\J;2qloC§%W1d nfetd¥RY¥sphafes (n=Bliof) BupabbFas beirgl préfordtpsind

that by the selection o :he treating condition, resist residue renoval
can be car rfoetie afrresaid temovalcten; otheothan forthbphosphate, showdd peefeiiablly aseburddoron. |t

is al hat th t bl f the.treating.5 cqnditi
bocor. A ad0% bnBiigtot B B A oAbt HRo Rt AVEPe I BT oo
pyr ophosphagspHeRARAESfad RO ULWHNY PRASRRA e yChIRId b HreeFBR| atdbunt for

pyr ophosphat e ‘and ort hophosphoric acid 10 were used to prepare renover No.
21 havi ng &-Phrésprss te6@eiby raass o&iemhosrbaria aeidspmpegidsat/dduelpcancgatrgionsas s
and 2.5, r i VRS i : haé]ngﬁ:sg

pyr ophosph§§$§eﬁg’g¥gis§¥1%p%/ap ?‘l%glo%%os p‘%rrelglépﬂgcszllﬁg&éo cento\rfg@(?{)énosn d(%k% hi s
remover werphofphateslay nreagsneirathole, @e thembyr todeIreated spe b protdeyed ddainsg t hi s

wore catd 1 saTBeb R {iiedite BxISUSERS T PREEIUE HEPYF BeaTHY BRI BHARS. changed

as shown in TabligjsherelhiRicfstsd thet vHeR (RORMbvEPisLB for 2 substfatdBHicROR? - 12
instance, includes metal layers such as Si/Ti/TiN/AV/TiN, the aforesaid phosphoric acid
compounds should preferably have a concentration of 0.1 to 5% by mass as represented in
terms of total phosphorous concentration. This enables the metal corrosion problem to be

25 mitigated, and is preferable for liquid waste disposal-site



N47 b N-. NxaO.,.i NOOUODbNOEOba~a~bOUaOO0O. caOHDO
~UO,1 NroEOGONO. NOHO~U~r1i ~rox0OH. HN~U;~0,..~
OOH ONOH. H~0or-~Ur~""roa~xaO0OH HOOTr-~-uUr~~ro9E

g~ Xxa~t~-HGaUNHEN 6 May 2003

-6-

environments, etc. Such amounts allow a metal layer having
a line width of the order of submicrons, for instance, 0.1
Uum inclusive to 1 pum exclusive to be effectively prevented
from erosion.

5 When the resist residue remcver is used for a substrate
or film which includes no metal layer and in which the
influence of the remover on metals is limited, e.g., a
silicon wafer or glass substrate, the concentration of the
aforesaid phosphoric acid compounds should preferably be

10 between 1% by mass and 10% by mass as represented in terms
of total phosphorus concentration.

The pH of the remover of the present invention may be
selected from within the pH range of 1 to 10 depending on
what purpose it is used for, etc. For pH contrel,

15 orthophosphoric acid, condensed phosphoric acid or ammonia
may be used. If these are used for pH control, it is then
possible to enhance the ability of the remover to remove
resist residues depending on their types, and reduce metal
corrosion and gailn temperature and time controls at the

20 removal step. Generally, the ability of the remover to
remove resist residues increases with decreasing pH.

Surface active agents, and chelating agents may be
added to the remover of the present invention. Particular
preference is given to the addition of surfactants. For the

25 surfactants, commercially available nonionic, cationic,
anionic and amphoteric surfactants may be all used in the
invention. For instance, the nonionic surfactants usable
herein include polyoxyethylene and amine oxide surfactants;
the cationic surfactants include alkyltrimethyl ammonium

30 salt surfactants; the anionic surfactants include alkyl
carboxylate surfactants; and the amphoteric surfactants
include betaine surfactants. Compounds of alkyl fluorides
may also be used. Different surfactants may be used in
admixture.

35 The chelating agents usable herein, for instance, are
catechol, benzotriazole and diphosphonic acid. In this case,
different chelating agents may be used in admixture. The



Q~QQX X 000000 000aaXxXxXdoOOOOO0Od4XdOOOOC0O0O0Oa aX
dOO0OO0OO0Oc ~-00000c XXXQ~COano ~nOu MIl~d sh WTf; 6 May
2003--13 It is found that by the selection of the treating condition,
resi st residual renoval can be carried out with no corrosionﬁ;% t%@ tal.
Exanple 3 5 I n the ammoni um ort hophosphat e- cont ai ni ng renove 7Y %I el
‘and the condensed ammoni um phosphat e-con?ai ni ng renmover of Exanple 2, pH
regul ations were carried out using ammoni a and orthophosphoric acid to
exam ne the pH dependent anount of al um num di ssolved in each renover
sSystem 10 DETECTI ON OF THE AMOUNT OF DI SSOLVED ALUM NUM A (10 nm | ong, 10
mm br oad, khwhethirgk)agéntd may fleatusad@sin noensieth i ivreadth erey eursfisgteem at

45C for 3 ; ' the amount (~l.g/liter) of Al dissolved therein by
atomc 15 taéb%s%lf\ﬁ %%érg%e'ctrorretry. The results are plotted in Fig. 1. From

Fig. 1, it is sd@ar tdeatanre depwictende Ffomio s as st futmealinlen gl ssdrle

reduced in 4:fie Gondensede BIMDANI B HROSPIRE QAN sl N BiwsitgMdhan in the
anmoni um 20 ort hophosphat e- cont ai ni ng system Exanple 4 PREPARATI ON OF

REMOVERPAt SHEGaF S 3hhslafkdd Dragrited B i astdma e FrefenpbhYe he
exception tdmd driurith osh el Ss GONErd i 1t 4 e dVash &lTan @Rd Hed wserD )0 SO

SUBSTRATE TOBE T T A [ til d Si/Cu/Si -TE j 02)/ FSGE Si ON 30
bt rat e GV el 1 s A S arind O Mo ctes Rt Tashicy
using a posidde dhypeldoneoigek frresi 10 JH dnesiasts tancb¥ fmn masat ed by pl asma
etching. For then el ghi g, 03, aases: hasse on. chlorine, andflyor i pe vere

used. After etching, | phot or esi st s renoved by oxygen 35 pl asma
aski ng10Theremasig ti8r i siulnss e densnding o stheldy cypsubspiistie o 1t is

here not ed dhatt P-FROKSHIO2nd el asedtfay? dddBnally be contained
therein. The oxidizing agents, for instance, include
hydrogen peroxide whereas the reducing agents, for instance,
include ascorbic acid and cysteine. Preferably, the amount

15 of the oxidizing agent used should be between 0.5% by mass
and 5.5% by mass and the amount of the reducing agent used
should range from 1% by mass to 10% by mass.

The resist treated according to the present invention
may be of either the negative type or the positive type.

20 However, it is particularly preferable that the positive
type novolak resin resist is treated.

When resist residues are removed in the semiconductor
and ligquid crystal fields, impurities, especially iron,
sodium and potassium have some influences on device

25 characteristics. Depending on what field the remover of the
present inventicn is applied to, it is possible to reduce
the impurity content of the remover to a certain prescribed
level or below. For instance, the remover of the invention
may be rid of impurities by electrodialysis.

30 According to the present invention, resist residues are
removed from the member to be treated by bringing then in
contact with each other. For this contact, for instance,
the remover may be sprayed onto the desired portion of the
member to be treated. However, it is preferable to immerse

35 or dip the member to be treated in a treating tank full of
the remover of the invention. In such a treating tank, it

is preferable to effect stirring or rocking.



6 May 2003 -14 wherein p-tetraethoxysilane was converted to Si02 by plasma
treatnent, and FSG stands for silicate fluoride glass. REMOVAL 5 Resi st

resi due renoval was carried out as in Exanple 1 with the exception that the
treating tenperature was changed between 55'C and 75' C and téﬂﬁ,laﬁ(rgéé'?ng
time was 15 minutes. Estimation was nade as in Exanple 1, and e ults
~are shown in Table 3. Tabl e 3 Ammoni urr%Orthophosphate Conposition (15
mn.) pg Treating Tenperature(C) 55 60 7075 Renpval Corrosi on Renoval
Corrosion Renoval Corrosion Renobval Corrosion 7 X~ X ~0 (~~ X8 Xi Nv
NOO& 6 May 2003 -16 From Table 3, it is found that by the selection
of the renover caonposition and treating condition, resist residues froma

copper | ayer - cortRf MiePIia MU hd il f B arPhehe mRrENH-ho

COrrosi on ofh&opIRIved &M € & PREPARAHOM KT REMNER At tvariced pH a
remover was_pr egar ed as in Ex le 1 w tg:}ht he exceptjan that osphor us

he. p
concent r at "o 1F SR 8 1 BFIRPITRSET SIEETRATE ‘T EBE TRENED A
mul ti | ayer eten®veSt 0o yrds d W/ &Y Sird sudtsdrid e of tthe modmdser ncailsgret er and
70Q el mei n thickness was ter 1 i .RQSI; t.i e_poyol ak resin
phot or (rangi st%reaa?\tae hem T eg?éé’bg)ggyagrréig ghl%l’]f(%% %r %tgﬁéggt 8Ei ég gas, gases
based on chiekdtievelnd Ydwdrempenggrraised. After etching) the photoresi st

was removed by oxygesep! AR ashidike e dosls an JRUidd auredsubstrate
C. "REMOV, I

is 20 called substrate AL Resi st resjdue renpval was carried out as
i n Exanpl e reneyaty tne é@&%ﬁd’t in §FRACIME ftﬁ’]elé’ﬂ% RS AR RS Bhanged

25 between #ohanthatéh aifd theatieatsdtutic® WMgen 15ndn téLsindstanmtion
was na as in E%a le 1, an t{e r.esul'ﬁni axe shown.in Tgbl e 4. Tabl e 4
Amroni ik OrIRGEHESIER & GHHSOs T Qrsin CRBRRESELRg YORPeFAEur e( O) 4555
6575ReanaJKiﬂatiﬁgwﬂ&nknkﬁ GerasdniRemovahtinuous fashion, a fresh
Cbrros'0nReH%¥ﬂéE¥£ﬂ§ﬂé¥ﬁ§g?%?&éﬁcaéxg%ﬁbfied to compensate for
evaporation. It is here noted that the tank used herein may
have a volume of the order of 20 to 300 liters.
15 Once the member has been treated with the remover of
the present invention, 1t is preferable to wash the member
with water, followed by drying. Thus, the post-removal
treatment involves only a water washing step.
EXAMPLE
20 The present invention 'is now explained more

illustratively with reference to some examples.

Example 1
PREPARATION OF REMOVER
25 Ammonium orthophosphate was used as the phosphoric acid

compound. The ammonium orthopheosphate was then diluted with
water, optionally with the addition of orthophosphoric acid
and ammonia, to prepare an agueous solution containing the
ammonium orthophosphate at a phosphorus concentration of

30 1.0% by mass and having such pH values as shown in Table 1.

For the ammonium orthophosphate a guaranteed commercial

product represented by a chemical formula: (NH,)3PO4 was
used and for the orthophosphoric acid a product of the
electronic industry grade (an 85% by mass agueous solution)

35 was used. For the water deionized water was used.

SUBSTRATE A TO BE TREATED



X O000OO0OO O7.1pO OO0 COXOXO OO XX N~ NOO & 6 May 2003 -18 From
the results of Table 4, it is found that by the selection of the renover
conposition and treating condition, resist residues froma film containing
a netal such as tungsten can be renoved. It is also found t%a,(,'ak,nzédgg 5
treating conditions where resist residues can be renoved, there’'is a
_specific condition that no corrosion of gtungsten occurs. Exanple 6 | O
-PREPARATI ON OF REMOVER At varied pH a renover was prepared as in Exanple 1
with the exception that the phosphorus concentration was changed to 1.5~ by
.mass. 15 SUBSTRATE D TO BE TREATED A nmultilayered Si/Si02 (with an SiQz

L ckress o 2 AdSL I oubed 18 Profafe) AEER| Dl OPRLETo 20 T m I 1

t hi ckness was erne Sin ositive t e novo resin or eSI st,
and As |on%nv@¥@m@‘h%¥1 angl a6 e@“th@r@hh@bnﬁﬁsawaé Haseepneg us.m%a

ators/ o (44l g5 00Seybe A5G PIRUALS oL bROSoLELBE! edhanthERDERREELEdLDY the

nunber of ‘atons per cnz). After .ion inplantation, the photoresist was

removed byP kSR e B Rk aﬁ&rndiheﬂ‘%tcrl'éélﬂ 19Ty rﬂﬂ%ei’?f RAFEH Pubstrate is

cal | ed BsubshI@tEnd. ard® REMWHhe RPstEtusegl dugtfmuadh s, o ied out as in
Exanmple 1 th the, exception that the treatlng tenperature wg}[sqchanged

bet ween 55%’%‘?1?11'%%1@a e Yedt PRgOFY AR WRS2 982 ni Tt s : mation was
made as i réxabhphet Inuhnildhere@sahbstBatar esshalhedinsilabteabe A. Table 5
Ammoni um Ot hophosphat e Conposition (15 mn.) PHTreatingTenp . (

C) 55657585Renoval Corrosi onRenoval Corr osi onRenoval Cor r osi onRenoval Corr osi on5
X6 X~~~~~~ X7 O00DOXOX8( WENXC7X(~X N O GEMDVALS May 2003 -20 Fromthe results

of Taqloe S, it teefRuUDditihatrbyY thessslect iiQinetrhhe £PMIQSi tigRr8Adat
removal ?gjtlon it s ssible to rem)vet ﬁremst reS|dues wth |ons
S

i npl ant ed It YT R FECESFR B BFNOYSY he? PhstRER | WS R P N2 BR E¥aheY e

The removal treatment was carried out for the times shown in
Table 1.
In this case, a lidded tank of 20 liters in volume was

15 filled with the remover. Water washing was carried out at

" 25°C for 5 minutes in a tank having the same capacity and
filled with purified water.
The thus treated multilayered substrate was estimated
in terms of how much resist residues were removed and to

20 what degree the metals were:corroded. The results are shown
in Table 1. For estimation of how much resist residues were
removed, the sides of interconnecting wires on a wide space
and the upper sides of interconnecting wires with a
space/line of 0.25 um/0.25 um were estimated by scanning

25 electron microscope (SEM) photographs. In Table 1, the
circle mark (0) indicates compleﬁe removal of resist
residues, the triangle mark (A) indicates that resist
residues were removed to a somewhat imperfect yet
practically acceptable level, and the cross mark (X)

30 indicates that resist residual were removed on an imperfect
or practically unacceptable level. The corrosion of the
metals was estimated with regard to Al. The circle mark
indicates that the corrosion of the metal was not observed
at all, the triangle mark indicates that the corrosion of

35 the metal was slightly observed yet on a practically
acceptable level, and the cross mark indicates that the
metal was corroded to a practically unacceptable level.



Renover Nos. 22, 23 and 24 were prepared by adding to condensed amoni um
phosphat e- cont ai ni ng renover No. 21 of Exanple 2 100 ppmof a cationic
surfactant A based on pexfluoroal kyltrinmethyl anmmoniumsalt, 100 ppm of an

10 anphoteric surfactant B based on perfluoroal kyl bet ai ne aqgaioo of a
noni oni ¢ surfactant C based on perfl uoroal kyl am ne oxi de, re N i

As

in Exanple 3, alum num was i mrersed iq_§ﬂph of systens conprising renover
Nos. 21 to 24 at 35'C, 45 C or 15 55" CTor 60 minutes to exam ne the anount

in ppmof Al dissolved therein.

C21None8. 9420. 9242. 0825

The results are shown in Table 6. Table 6
20(pH2; 5 ,60 mn . )RenoverSurfactant or Amount of DissolvedAl in
ppmNo. Chel ati ng Agent (Treati ngTenperature)35 C45 C55

22A(cationi c) 3. 484. 3815. 2123g(~phot eri c) 2. 304. 2510. 9824C( noni oni c) 2. 903. 831

6. 3525D( chel ati ng agent) 3. 304. 15
of the surfactant it is possible
consi derably. The anmount of al un
remover No. 25 containing 2~ by
instead of the aforesaid surfact
of the chel ating agent, 6 May
t he amount of dissol ved al um nun
Exanples 1 and 2 with 5~ by 5 ng
is found that their ability tor
sane al so holds fox systens w tHh

added thereto as in Exanple 7. B

present invention) renoval of re
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concentration 5 of 20% by masg d
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resi st residue remover according
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Ammonium Orthophospha

30 It is found that by the addition
educe the anpunt of dissolved al um num
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0 égbh sphoni c acid chel ati ng agent D
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eX W cﬁy ri ses an aqueous sol ution
condensed a ni um phosphate at a
S as expressed in terns of total
a pH ranging from1l to 10. 2. The
|l aim 1, wherjein said condensed
pQ! yphosphsdltle i n which a
3, 4 or 5 and/ or amoni um
ation degreel thereof is n=3, 4 or 5.
ng to claimil, wherein said pHis
sel ect ed from phosphoric acid,
.<4.OTh® r@sj st residue renover
ontains a surface




15 active agent and/or a chel ating agent.
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in Table 2. The results are shown in table
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Table 2

5min.
Removal Corrosion Removal Corrosion Removal Corrosion Removal ngro

Condensed ammonium phosphate composition (pH2.5)

I1min.

Treating
Temperature
(° C)

30
35
40
45
50
55



(1090&0& ()-& "I (10%&& ()-& : - |  (10%R& ()-&GH TXXx bA410X"&XY

Y& 10%+3& ()- Yl  10%3$& ()- YF10%$& ()- Y10%-3$& () -

Y, #910%+$& () - 1OXN&X10X"&X v & m! "|[: AA10X"&XY Y 10%+3$& () -

nML0%+3$& ()- Y&L0%+3$& ()- Y& 10%3$& ()- Y#10%3& ()- YFf 1094 QbOB

ThUto###H] [ AALOXAEXY YF' 10%+3$& ()- Y & 10%3$& ()- Y:!10%$&

- S10%+3$& () - Y10%+$& ()- YF'10%$& () - #7%$§9@®@6[ A4A10XN&XY Y +10%}$&T()

TYL*I10%$& () - Y( 10%$& () - Y F10%$& ()~  Y#F"10%$& () -

YHAF"10% & () - MB&I&(' )" *' +' 6 |obU410 Y@#f 10%-$& () - 10+$10+3$10+$

Y 2f 10%+-3$& () - YO'lO%}$&f() [ "10%$& ()- Y-

10%3& ()-6":""" bU410 .Y $1Q%W & ( W& ()-3 %3

$10%$& ()-3 8 39%1 A)%f“{f) 3“33%%06 E()S%fec‘imn CHEE 2reatlng

Y& 10%+$&' (Joricdiitt on h. r‘dd:[st 4&4&1@1 bl s He -GarPi S 09 It 3

$10%t& ()-3 Ya. 3 096-$&' % & ()-3 "3

$10% & () - 37‘7 199% q’%%‘z%’}xﬁ \F‘e’%?]ios 9$109%$& ()-2 % S 9$10%X$Y& ()-2 °S

9$10%#9& (B*a28 OPL0YgxPg& () -2

Y #f 109%$& () -1 %?‘340 +$3%, % \Q

o8 L0%Sae {) -2 Oﬁé%gr%e‘ﬁ@ 4&;:@}{05%%% Rsoht a3 AP B Ay o S

ample 1 and the condensed ammonium phosphate-containing

remover of Example 2, pH regulations were carried out using
ammonia and orthophosphoric acid to examine the pH-dependent

amount of aluminum dissolved in each remover system.

10

DETECTION OF THE AMOUNT OF DISSOLVED ALUMINUM

A (10 mm long, 10 mm broad, 1 mm thick) aluminum plate
was immersed in each remover system at 45°C for 3 hours to
find the amount (pg/liter) of Al dissolved therein by atomic

15 absorption spectrometry.

The results are plotted in Fig. 1.

From Fig. 1, it i1s seen that the dependence of Al
dissolution on pH is more reduced in the condensed ammonium
phosphate-containing system than in the ammonium

20 orthophosphate-containing system.
Example 4

PREPARATION OF REMOVER

At varied pH a remover was prepared as in Example 1

25 with the exception that the phosphorus concentration was

changed to 6% by mass.

SUBSTRATE B TO BE TREATED
A multilayered Si/Cu/SiN/p-TEOS(Si0O3)/FSG/SiON

30 substrate of 8 inches in diameter and 700 um in thickness
was patterned using a positive type novolak resin
photoresist, and then treated by plasma etching. For the
etching gas, gases based on chlorine and fluorine were used.

After etching, the photoresist was removed by oxygen

35 plasma ashing. The resultant multilayered substrate is

called substrate B.
It is here noted that p-TEOS(Si0;) represents a film
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REMOVAL
5 Resist residue removal was carried out as in Example 1
with the exception that the treating temperature was changed
between 55°C and 75°'C and the treating time was 15 minutes.
Estimation was made as in Example 1, and the results

are shown in Table 3.
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From Table 3, it is found that by the selection of the

remover composition and treating condition, resist residues

from a copper layer-containing film such as substrate B can

be removed with no corrosion of copper.

5 Example 5

PREPARATION OF REMQVER
At varied pH a remover was prepared as in Example 1
with the exception that the phosphorus concentration was
10 changed to 1.5% by mass.

SUBSTRATE C TQ BE TREATED
A multilayered Si/SiO,/poly-Si/WN/W/SiN substrate of 8

inches in diameter and 700 um in thickness was patterned
15 using a positive type novolak resin photoresist, and then
treated by plasma etching. For the etching gas, gases kased
on chlorine and fluorine were used.
After etching, the photoresist was removed by oxygen
plasma ashing. The resultant multilayered substrate is
20 called substrate C. ‘

REMOVAL
Resist residue removal was carried out as in Example 1
with the exception that the treating temperature was changed
25 Dbetween 45°C and 75°C and the treating time was 15 minutes.
Estimation was made as in Example 1, and the results
are shown in Table 4.
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From the results of Table 4, it is found that by the
selection of the remover composition and treating condition,
resist residues from a film containing a metal such as
tungsten can be removed. It is also found that in the

5 treating conditions where resist residues can be removed,
there is a specific condition that no corrosion of tungsten
occurs.

Example 6

10 PREPARATIO F_REMOVER
At varied pH a remover was prepared as in Example 1
with the exception that the phosphorus concentration was
changed to 1.5% by mass.

15 SUBSTRATE D _TO BE TREATED
A multilayered Si/8i0; (with an Si0O,; thickness of 2 to
5 nm) substrate of 8 inches in diameter and 700 pm in
thickness was patterned using a positive type novolak resin
prhotoresist, and As ions were then implanted thereinto at a
20 dose of 5 x 1015 atoms/cm? (this dose is the amount of ions
implanted and represented by the number of atoms per cm?).
After ion implantation, the photoresist was removed by
oxygen plasma ashing. The resulting multilayered substrate
is called substrate D.
25 REMOVAL
Resist residue removal was carried out as in Example 1
with the exception that the treating temperature was changed
between 55°C and 85°'C and the treating time was 15 minutes.
Estimation was made as in Example 1, and the results

30 are shown in Table 5.
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15 55°'C for 60 minutes to examine the amount in ppm of Al

dissolved therein. The results are shown in Table 6.

Table 6
20 (pH2.5, 60 min.)
Remover Surfactant or Amount of Dissolved Al in ppm
No. Chelating Agent (Treating Temperature)
35°C 45° C 55°C
21 None 8.94 20.92 42.08
25 22 A(cationic) 3.48 4.38 15.21

30
It is found that by the addition of the surfactant it

is possible to reduce the amount of dissolved aluminum
considerably.
The amount of aluminum dissolved in a system comprising
35 remover No. 25 containing 2% by mass of a phosphonic acid
chelating agent D instead of the aforesaid surfactant is
also shown in Table 6. The addition of the chelating agent,
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Even with the removers of Examples 1 and 2 with 5% by
5 mass of hydrogen peroxide added thereto, it is found that
their ability to remove resist residues can be enhanced,
The same also holds for systems with various surfactants or
chelating agents added thereto as in Example 7.
EFFECT OF THE INVENTION
10 According to the present invention, removal of resist
residues can be carried out without corrosion or other

problems and with great safety.



& ()- "#10%$& ()-hhliii.jj|[:vUd0# S . " $10% ()-nB S910%t& ()- 69109& () -
SVF#10%#& ()- Ss10%t& ()- SS10%t& ()-jjkkk'I|[:vU4o# S . “$10%& ()-nB
SF"10%#& ()- S M10%#& ()- S @O0%t& ()- 6+ 10%& ()- S $109%& ()-m Nor mal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" Mégdﬁ@@ 53] c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Headi ng 93] c"g f'au ?

Par agr aph Font FH*$, 4;
"BCGM BBQRWr W] ce'inprtvxz|~HX . FSKKRYo ' | MNOPQRSTUVWIJ  pu: QynVHAG

"#96' */ 2u6” 8<, >BAEEEF* FKFFFFFFFFGIJK2KnKKK: LyL™ NPR2TU
VLXXYYYYYZZ0Z8ZBZRZczb[] "I "O W~ j s " 77 cd6dl d| ddddd! ef bghj ' | XYZ[\]"_"a
bcdef ghi j kl mopgr st uvwxyz{| } ~6Ti mes New RomanAri al Couri er New'h Root

EntryWord THBUR. () *+, -./0123456789: ;
<=>?@\BCDE%WM1%§$ WKYZ[\ ]~ _" abcdef ghi j kl mopqr st uvwxyz{|}~

L. A resist residue remover which comprises an aqueous solution containing

ammonium phosphate and/or condensed ammonium phosphate at a concentration
5 of 20% by mass or less as expressed in terms of total phosphorous concentration
and having a pH ranging from 1 to 10.

2. The resist residue remover according to claim 1, wherein said condensed
ammonium phosphate contains ammonium polyphosphate in which a
polymerization degree thereof is n=2, 3, 4 or 5 and/or ammonium metaphosphate in

10 which a polymerization degree thereof is n=3, 4 or 5.

3. The resist residue remover according to claim 1, wherein said pH is adjusted using
at least one compound selected from phosphoric acid, condensed phosphoric acid
and ammonia.

4, The resist residue remover according to claim 1, which further contains a surface

15 active agent and/or a chelating agent.



