DESCRI PTI ON Cl eaner for Sem conductor Device Production Process
or for Liquid Crystal Device Production Process 5 TECHNI CAL FI ELD

The present invention relates to a cleaner for a sem conduct or device
production process or for a liquid cr}stal devi ce production process,
whi ch is used for cl eaning a netal or glass surface in the

sem conductor 10 device production process and the |iquid crystal device
producti on process. TECHNI CAL BACKGROUND For washi ng
wafers, etc., in the process of the 15 production of sem conductor devices
of silicon and conpounds such asDﬁﬁgngTIpN t he process of the

product 1 on o CLAMAE £5¥ %48 oNhGEoL LR cQ¥d St AT Wy

et chi ng residual ance (resi ove processes ere are
used strong aci dsm( wmomtrhxmid oc:agasthl shev¥ice cPduaiciah Bwdeess aci d and
fluoric acid), strong alkalis (sodium hydr oxi de, ammoni a, hydrazi ne and
hydr oxyl am ne), ammoni um fluoride, al kanol am nes, organic sol vents, and
the likes TrcuNICAL FIiEhe above substances are all del eterious

substances or hazardous substances and involve many 25 problens in respect
of working and envi rorfffntressaftethnvention relates Mor @ sgéanmirc£ory 2 f or

the remval olul BBHELLYor ash B RAbBLCHEEn BRoBLOBNLE FUPSLADEEy 280 an

oxi de | ayer on I'ng a sem such as silic surface
or a gIassystaladevmbeapnaﬁactienCprobasshewhboheipruseésﬁer 30 there
I's required a:b ng cated 0cess ., (S0- cal pLa ess% ﬁcordlng to
an obj ect t o° ﬂgvadW mﬂFcﬁ Sufﬁ@ﬁ?cép Eﬂgh SULGORTYE %raC|d a
strong abka|deﬁicéh§rbh&@tlon process and the liquid crystal device

production process.

TECHNICAL BACKGROUND |
For washing_Wafers, etc., in the process of the
15 production of semiconductor devices of silicon and
compounds such as GaAs or in the process of the production
of liquid crystal devices (LCD), and for removing dry-
etching residual substance (residue) in the above processes,
there are used strong acids (hydrochloric acid, sulfuric
20 acid, nitric acid and fluoric acid), strong alkalis (sodium
hydfoxide, ammonia, hydrazine and hydrokylamine), ammonium
fluoride, alkanolamines, organic solvents, and the like.
| The above substanceé are all deleterious
substances or hazardous substances and involve many
25 problems in respect of working and environmental safety.
More specifically, for the removal of impurity
ion, particles, an organic substance and an oxide layer on
a metal (including a semimetal such as silicon) surface or
a glass surface of a Wafer, etc., in the above processes,
30 there is required a complicated process (so-called RCA
process) according to an object to be removed, in which a

chemical such as a strong acid, a strong alkali or the like



2 i's used dependi ng upon the object and cleaning is repeated.

These chem cals involve problens in respect of both operability and
safety. For renmoving a dry_etching residue, further, 5 there
i s used hydroxyl am ne, tetranethylannnnian1hydroxide (TMAH), anmoni um
fluoride, al kanolam ne, a m xture of an organi ¢ solvent with any one of
t hese conpounds, or an organi c solvent itself, while these conpounds
have a problemin view of working safety or environnental 10

pol lution.  Further, when the material of an object to be treated is a

netal , the éﬁo@ﬁeéoﬁﬁaﬁﬁésnﬁaVBOEnGPﬁePbjeCtpPBGIGﬁ??ﬁé?gtﬁ§yrp§ﬁﬁFﬁdln t he
metal to cofpQdg %H@ﬁgﬁhﬁk 1nvolveDb§95§§HBElﬁFrg§EeENVEFTBSWhl5

It is an object o resent 1| nvention provide a cleaner for a
seniconductQDGUebuéetwrendcsaﬁnty process or for aliquid crystal device

producti on process, has hi r.anment al . and safety and
whi ch makes it chss]f bzi'%nqvolx}g e%n(%é{ e cg}lrtq chqsl}djf‘% sé,‘\%tlliﬁrg’l ) or

gl ass surf ackept ag a&ehlhgd&e&ydamlnenpuéttaméthgnammon1umeh§a@bkiaby

wi t hout causlng the problem of netal corrosion in a sem conduct or

devi ce prod UEYRBA . pP@@@§§u@rf&uPF&GPd alka@P}@E&Pedeﬁl péxpusgueti an

process. prganic solvil %EQﬁeaB?JSBE b? 2ABLEYBEmBYuARY, OBS gh the 25
1) Acle u

foll owi ng cl eaners. aner for a sem conductor device
production prgesss splfentaitisglifd whydealthdeei cempoungsoliavei en process,

whi ch cont ol.yp h [el ea_c
phosphorlca%gﬁaiﬁggéx Qg%%eg wﬁ?gﬁigg §a§8%y §acg8§§9§$% %lfrom
orthophmehpolmuaibd anﬂuntR@r awlen theah®terball ovhi &b oBJé@t tisebé or

cl eani ng a ta [ or | a face in at l.east one process of a
Seniconguctge ate gs metag %ie Love compounds have angtger

problem that they remain in the metal to corrode the metal.

DISCLOSURE QF THE INVENTION

15 It is an object of the present invention to
provide a cleaner for a semiconductor device production
process or for a liquid crystal device production process,
which has high environmental and working safety and which
makes it possible to clean a metal (including semimetal) or

20 glass surface of an etching residue, impurities, etc.,
effectively without causing the problem of metal corrosion
in a semiconductor device production process or a ligquid
crystal device production process.

The above obJect is achieved by any one of the

25 following cleaners.

(1) A cleaner for a semiconductor device
production process or for a liquid crystal device
production process, which contains a polyphosphoric-acid-
urea coqdensate or phosphoric-acid-urea polymer which is a

30 reaction product from orthophosphoric acid and urea, and
Water; and which is for use for cleaning a metal and/or

glass surface in at least one process of a semiconductor



3 devi ce production process and a liquid crystal device

producti on process. (2) The cleaner for a sem conductor

devi ce production process or for a liquid crystal device 5 production

process, according to the above (1), which contains, as an active

I ngredi ent, the pol yphosphoric acid- urea condensate or phosphoric

aci d-urea pol yner obtai ned by reacting an orthophsphoric acid with urea
in an ort hophosphoric acid:urea nolar ratio of 1:1 to 1:5. 10

(3) The cleaner for a sem conductor device production process or for a

liquid cryst V%@%WE%PdUCt¥@%d®@@¢%ﬁSp@@@e%sll@%t@r@FY@F@b deelemove (1) or

(2), (g%kéﬁgg %o 60 % by wei ght of the pol yphosphoric
acid-urea c ensate or osp oric acid-urea polynmer which 15 is a
reacti on product from(a@jt fhehedphnerc faci d setdicoaductor device (4) The
cl eaner for a s n1conductor devi ce prod I on roce s or for aliquid

crystal deviRRPAUCtiPn REPFHHE pPHcE aal:-'b%‘f‘ n%ff{’ HECSHT the above
(1) 50 (pHoduw¥i Lo feiébess coa@&ﬁ&mdwg@xmep@tsmd@l) 2Qshich (5)

The cl eaner for a sem conductor device production process or for a
liquid cryst@ntinge as apraeitye ohngredient ., ateerpp yphesehgrvhcawkdt he

ADNE LY g urdd ddlactlhel Lo SREcUIE-{0TaLlE LELRVAL fhod e BlEd B

resi due. a sem co
production[r&nnxﬁngwamomrhh¢php@hbriqsa@idd@ﬂtheurea xmommctlon process,

or ganomet al CherRRrale ARGkl tholen TRLIT SR Drbatnbtar . S0
(7) Theiol eaner for a(sgnreenduchperdevirca semilofduetbendpiaeess or for a
liquid crystal device production process, according to any one of the
above (1) productlon process or for a liquid crystal device
productlon process, according to the above (1) or (2),
which.contains 0.01 to 60 % by weight of the polyphosphoric
acid-urea condensate or phosphoric acid-urea polymer which
15 is a reaction product from orthophosphoric acid and urea.
(4) The cleaner for a semiconductor dev1ce
production process or for a ligquid crystal device
production process, according to any one of the above (1)
to (3), which further contains hydrogen peroxide.
20 (5) The cleaner for a semiconductor device
production process or for a liquid crystal device
production process, according to any one of the above (1)
to (4), which is for use for the removal of a dry etching
residue. .
25 (6) The cleaner for a semiconductor device
production process or for a liquid crystal device
production process, according to the above (5), wherein the
dry etching residue contains an organometal and/or admetal
oxide formed from the organometal.
30 - {7) The cleaner for a semiconductor device
production process or for a liquid crystal device

production process, according to any one of the above (1)



4 to (4), which is for use for cleaning a wafer. : (8)
The cl eaner for a sem conductor device production process or for a

|l iquid crystal device production process, according to the above (7),
which is 5 for use for cleaning off metdl ion and/or halide ion.

JP- A- 8-132093 di scl oses a cl eaner conposition contai ning, as active

I ngredi ents, hydrogen peroxide, an ammoni um phosphat e condensate and a
urea conpound. The above Publication discloses the renpoval of scales
and sline. 10 Differing fromthe present invention, however, it discloses
not hi ng cond®r diflg tHeaiselpifahdisphFrr ChfFdsing éhwadier.  cl eaning off an

etehing residue or | Pyl EhEScPBaReETEEL B somioBhARSLEL hEGELN the

sem conduct or devi ce production rocess or rquird crystal device
producti on prodessiolb prabsd ors fioxt aatligfuidpexyidiad tdeviindeer t he ef f ect

of the resent_.invention on the basis of .the above Publication.

Fur ther, JPPEOSSUSARP HRAGHs PARRTIAS JAUIE ARTE (7) el Ls

cont ai Ning FpramENifeR PIsNEiE GO dRNSAl 6 aS ahd/or ML adrer

i ngredi ent and cont ai ni ng urea or its nodified 20 conponent as an
n

auxiliary agent. DiffBrin§-igdAPBndisclopeesantleanent CORPORBIESRI, it

di scl oses n i erJu ive SR h gﬁﬂg cl . for ¢l eani ng
off an et chi%%glt%qn&(r}{sbg'i ue%tlivn%ulrl i es egﬁ:éa' B tal \é(;%rn &%?saglsdl?r'f aagle in the
sem conduct emmgpanviiupe piraxhhettieorcQréssssst coanda hrmpa dcodpoundyst Fhedevi ce
production proces It. 1s d‘l.Ot at all ossi.bl e to _i.nfer td;e ef f ect

nd
of the pres 'tovien%élrﬂ 'Jocf'naii)]hon lﬁ%osoeassitgleofr é’aéb(? e SETES &% F11me -
BRI EF DESCRDREIQY idhy BRAM NB® IHresent inventhicdh, howevasi ,SEM @icicagsah of
a silicon wafer , treated with a cl eaner of the present .invention (having

a pol ypROIHHAS CORGEERAA tdthhdisifs &fe Thoh GRS GOFW O tA@ Tyt o

cleaning off an etching residue or impurities on a metal or
gléés surface in the semiconductor device production
process ‘or the liquid crystal device production prbcess,

15 and it is not at all possible to infer the effect of the
present invention on the basis of the above Publication.
Further, JP-B-59-5670 discloses a water-soluble metal
cleaner containing an ammonium phosphate condensate as a
main cleaner ingredient and containing urea or its modified

20 component as an aukiliary agent. 'Differing from the
present invention, however, it discloses nothing concerning
the use of the above cleaner for cleaning off an etching
residue or impurities on a metal or glass surface in the
semiconductor device production process or the liquid

25 crystal device production process, and it is not at all
possible to infer the effect of the present invention on

the basis of the above Publication.

BRIEF DESCRIPTION OF DRAWINGS
30 Fig. 1 is an SEM photograph of a silicon wafer
treated with a cleaner of the present invention (having a

polyphosphoric-acid-urea condensate concentration of 40 %



by weight). Fig. 2 is an SEM phot ograph of an untreated
silicon wafer. Fig. 3 is an SEM phot ograph of an 5
Si/Ti/TiNNA/TiN |l am nated substrate treated with a cl eaner of the
present invention (having a pol yphosphori'c-aci d-urea condensat e
concentration of 0.5 % by weight). Fig. 4 is an SEM

phot ograph of an Si/Ti/TiNNAI/TiN | am nated substrate treated with a

cl eaner 10 of the present invention (having a pol yphosphoric-acid-urea
condensat e concentration of 40 % by wei ght). Fig. 5is an SEM
phot ogr aph EV gﬁlﬁhﬁreated Si/Ti/TiNA/TiN | am nated substrate. 15
BEST MODES FOR PRACTI 163]_?!6 JHEs | AYYEMIM QMhotograph of an ThetPE£SE&ANt i nvention
wi Il be explained in detail her ei nafter. The cl eaner for
a seni conduétddceay wadesr-oduct i on process and for a liquid crystal

devi ce production proge 295pégvéﬂﬁqgﬁ%té%ﬁ%ﬁﬁggfné I nvention, contains,
as a nmain active |ngred|ent a polyphos I c-aci d-urea condensate or
phosphord c- sdi/a-1y/mad /Al AT laniicated &ubedataben t{:rre(a!hemt with far @beaner
orthophosphor|% acid and .urea and cog ai ns water _as sol vent.. Being a

cl eaner conPdi Ay PSSR (EWeR tE6Mh 159 A é’r?&YHIW§P@I°§é1‘FeFC&Id"tuI‘T§a
present i nveRhigdhdat Wil dtion oVt &f wNVieiglm@Nt al and wor ki ng

safety. Further, in a sem conductor device production
process or in a I|qU|Bl§ryéta$ e viEM mmmxygp@ﬁmu@iuﬁm process, the
cl eaner &SN thi r Q 2l e0f nge

deteri or at e BZVI %ﬂa ct Si:ll&mgs%%%d %%\éeth re%rHE%u%tt% %( %1‘9@2&%?

of netd® socfhtam Mredént invémtidn (BaviNg m@o@up&rm@p&mc&fach@l agers

such as condensate concentration of 40 % by wégght)-

Fig. 5 is an SEM photograph of an untreated
Si/Ti/TiN/Al/TiN laminated substrate.

15 BEST MODES FOR PRACTICING THE INVENTION

The present invention will_be explained in detail
hereinafter.

The cleaner for a semiconductor device production
process and for a liquid crystal device production process,

20 provided by the present invention, contains, as a main
active ingredient, a polyphosphoric-acid-urea condensate or
phosphoric-acid-urea polymer which is a reaction product
from orthophosphoric acid and urea and contains water as a
solvent. Being a cleaner containing a less toxic compound

25 alone, the cleaner of the present invention is preferred in
view of environmental and working safety.

Further, in a semiconductor device productiocn
process or in a liquid crystal device (LCD) production
process, the cleaner of the present invention can remove

30 all of substances which deteriorate device characteristics,
such as impurity ions {(e.g., lons of metals such as Na, K,

Ca, Al, Fe, Ni and Cu and ions of halogens such as



chlorine), particles, an organic substance and an oxi de | ayer on the

surface of a silicon wafer or a gl ass substrate, not by carrying out a
conplicated step but by only bringing the above surface into contact
with the 5 cleaner. Further, it can renove an etching residue called a
pol ymer, which contains an organonetal forned during the dry etching in
t he above production process and a netal oxide fornmed fromthe above
organonet al due to oxygen pl asma ashing treatnment for renoving a

resist. 10 . Further., the cleaner, of the present. invention is
free of a pPOBPEHPEat BAT Y& Sts 3t OF daRig ,Suxtﬂsga,ncteoalﬁ’él an oxide og and

corrodes theaf@balon the surface oflAlsiliSicdaedang’  ¢raassem conduct or
devi ce production process and for a liquid crystal device 15 production

process, pr8ubaEdade .t Mo thak @Rruwinehtdun a icompliqated sitep fowt bye as:
1) a renover  higu.d far Vi tchi, resj,due,
2) a substi 'E)ll}flg ?:g(rlngg(%%}%ala%x%u%r&%&gagga gxgcozézonst(;%_%é:a:d:ﬁé:g I;{a& cl eani ng

for rendi ngleamen.t i Parshelr,ast canneembvendnhaltohéngi pesidneacalliedon
waf er, etc.,. a cl eaner | irgiji d for .scrubbing a wafer, etc.,

-3
4) a cleaneP PP&@F‘@?’OW}H%%%%%@ organometal jorgied, ng the
(chem co- meghgnicd@hiRQ HINitHD AVREETro®ttidh process and®la metzaaner

liquid for cleaning a glass substrate for use in a liquid crystal
devi ce. oxide formed, fixam ithe @bovieherganomatadi duee tor e3¥igen

i nvention i referys. f or ' ‘ééﬁﬁ d N Ny t he above 2),
it isnolo égﬁﬁpegfﬁlggfottﬁ:tﬁdggﬁ {iﬁ)ga?%\gg)s oréf I%?St-i-lasri{“l'ng with Iiquid
chem cal® sel ect ed f oFurbthérputhpeseleanernofobienpresent ROAveh ebom nis

thglt gngggmgg‘%{ﬁsg Or]at aplriybrl%m tha eI:ﬁ:t eJz'relmoa. SnsS l{l%lstaarﬁl% Salo,r er%:%?e}r (%%u%e

treated and corrodes the metal.
. That is, the cleaner for a semiconductor device
production process and-for a ligquid crystal device
15 production process, p:ovided by the present invention, is
promising for use as:

1) a remover liquid for removing a dry etching
residue,

2) a substiﬁute for a chemical liquid used for

20 so-célled RCA cleaning for removing impurities such as
metal and halogen ions on a silicon"wafer, etc., |

:3) a cleaner liguid for scrubbing a wafer, etc.,

:4) a cleaner liquid for c¢leaning a wafer, etc.,
after a CMP (chemico-mechanical polishing) process, and

25 5) a cleaner liquid for cleaning a glass
substrate for use in a liquid crystal device.

In particular, the cleaner of the present
invention is preferred for use in the above 1) and 2). 1In
the above 2), it is no longer required to repeat the steps

30 of cleaning with liquid chemicals selected for each purpose
in conventional RCA cleaning, liquid chemicals containing

deleterious substances or hazardous substances such as



sul furic acid, amoni a, hydrochloric acid or fluoric acid - and washi ng

with water. Al the inpurities, etc., can be renoved with the cl eaner
of the present invention al one. 7 The cl eaner for a

sem conductor device production 5 process and for a liquid crystal device
producti on process, provi ded by the present invention, contains a

pol yphosphori c-aci d-urea condensate or phosphoric acid-urea pol yner as
an active ingredient. The pol yphosphoric-acid- urea condensate or

phosphoric-agifd=urea polyner, which js.a 1 reacti on product from
orthophosphggkgfﬁf%ﬁ gﬁﬁxﬂrggmgﬂaarshydroﬁg%?ﬁ?ﬁeﬂ?lgsgﬁnféﬁ?F%ﬁ acid

i ngredi ent, amdtheskiggnelithowater. SEM GRNGUGHNF TV Co ¥ 0dusdd He
process and for a Liquid crystal device production process, provided by
t he present TemoygderitBntheschernetinopr baacpresentdinyerhionoatiensat i on of

15 orthophosphoric agi £l DE i ' % .
condensation is pref erzli’cbél ?1(%%{{&?2 o(%fu'té l%gggogongt?%nﬁgﬁ%% %ﬁ:é)rdélcttﬁém
or t hophoBph@®@¥ecess dandefionvaatigaidocirgstal fevice pr&ddudbton optessss| on

degree of the. pol horic-acid-, ., urea condensate or
phosphoric-d%?dgﬁ¥§§0§§Igﬁ%rpﬁﬁfﬁﬂti§n§¢§g10?eaﬁ??5ﬁl%$d@uct from
or t hophosphasé Ly fied SpBeeior 881 8SuP@s condsRestal by %ﬁ&%ﬁﬁ&i%éﬁdhﬁ@eébove

condensati on degree is general |y approxi mately to 150, preferably
appr oxi mat e|BPlymen ag ap active ingrediembsi Jie tnedywbasphorigmadisi-a sal t

of the 25 |E9§19c§'é’1’i ci.d- n 2 LC- i d-
pol ymer andng&éﬁoduct i%\gi\;ﬁi d(’:ﬂ g%gg?ﬁgfggvﬁ?%ﬁ 1%’%3%‘%?%%%, %ch%éu{saa
pol yphosBhorieaciien ipredeohdénent erthophospihoric-acid-and ure®sapd| yser

whi ch i ' f . hophosphpr i ' d dth
pol yphosport & E T 5o 3 A 88 ke ATRRIBFRRECHh o Shedir DA Yrer

which is a semizamdichoprdevite f poodaet howhosepdess camdi fbang Lig@aidond to
each other. The abpve salt or the, above product inc]udes
: ST <3 VLR Bl e8| Rrbtgte 0,87 4RA & (the present
al kanol am neiLmsadritiey ol Diex ykedwi epsediict CHSHhEd B Nend adndensation of
15 orthophosphoric acid and urea. The reaction in the above
condensation is preferably carried out under conditions
where the orthophosphoric acid:urea molar ratio is 1:1 to
1:5. The condensation degree of the polyphosphoric-acid-
urea condensate or phosphoric-acid-urea polymer which is a
20 reaction product from orthophosphoric acid and urea is not
specially limited, while the above condensation degree is
generally approximately 3 to 150, préferably approximately
8 to 50.
Besides these, there may be a salt of the
25 polyphosphoric-acid-urea condensate or phosphoric-acid-urea
polymer and a product in which an alkali which neutralizes
the polyphosphoric-acid-urea condensate or phosphoric-acid-
urea polymer which is a reaction product from
orthophosphoric acid and urea and the polyphosphoric-acid-
30 urea condensate or phosphoric-acid-urea polymer which is a
reaction product from orthophosphoric acid and urea bond to

each other. The above salt or the above product includes



pot assi um salt and sodium salt of the pol yphosphori c-aci d- urea
condensat e or phosphoric-acid-urea polynmer which is a 5 reaction product
from ort hophosphoric acid and urea. The above pol yphosphori c-aci d-urea
condensat es or phosphori c- aci d-urea %olyners whi ch are reaction
products from ort hophosphoric acid and urea may be used alone or in
conbi nation. 10 Wil e the content of the

pol yphosphori c-aci d- urea condensat e or phosphori c-aci d-urea pol ynmer
which is a reaction product from orthophosphoric acid and urea is
general |y 0.8MQBLED 85bLy. Wey¢razine salt pehrgeegetemine ggdbhdi ng upon
fields wher eyl difefle aDgh £ONA ] ONSHIMIRInd Ssa ] Clydtad Satbfdl-sant,
When the cl eaner of the present Tnvention I's use or cleaning a
silicon waf grotassigh asals ulosd reddium. salt sof theubstyphesbiaer ho- acidret al

| ayer where alnost np infJuence . ' s caused on a netal. in_ particular,
when there IESP ZPTERIAES Hol RROTRROLIVRCTOTTReR PRbyher Sfonis,dy
weight, 5 Reddt Lot apryduded £eolobbypNEs o ri Ve d hen@bovea compent
exceeds the above upper limt, no further inprovenent is observed, and
it is di sadARER PROSPROFHE -3Ctdzirea copieRsHtRR oT MHFPRMEIGbove
content 1s |5 liiags (HE1ARONE Rich MEE 1eabtioh Prohetd Nargver 1s | ow
However, the above anount™in use %rlngs an environmental problem e.qg.
an ef fl uent afgpastadsphoblienacid aftheundaveay ope emsed saldre edorin pref erably
10 % by wei ght_.or . less. Further, for exanple, in a substrate having
nmetal 30 | giloé‘i"%lrb‘?t%?’?ﬂ ITINA/TiN, etc., there is a problemthat Al
or otheronetal s havi ngha lleoWwheelcbnitenfoolt theCpodyphdsphoribi-acgtcurens/ are
liable to be corroded with an increase in |

9 (HPIERERNE OF PRRSRROTHARGHET e RA e Wotdersait? or
phosphoric afd4btH &R PROIREE - £1bn I HLLROONEsSIRSGLI c B¥@d Ved urea fde content
of the pol yphosphoric-aci d-urea condensate or - phosphori c-aci d- urea

pol ymer is (HeRerdilvied ght &9 6@s¥ by welght{ it amy heathanrgedifect can be
obt ai ned andydfie, 49 8fpon fields where it is used and conditions under
15 which it is used.
When the cleaner of the present invention is used
for cleaning a silicon wafer or a glass substrate, i.e., a
substrate having no metal layer where almost no influence
is caused on a metal, in particular, when there is a
20 contact hole, the above content may be 5 to 60 % by weight,
particularly, 10 to 60 % by weight. When the above content
exceeds the above upper limit, no further improvement is
observed, and it is disadvantageous in view of a cost
performance. When the above content is less than the above
25 lower limit, the cleaning power is low.
However, the above amount in use brings an
environmental problem, e.g., an effluent disposal problem.
The above content is therefore preferably 10 % by weight or
less. Further, for example, in a substrate having metal
30 layers of Si/Ti/TiN/Al/TiN, etc., there is a problem that
Al or other metals having a low melting point such as Cu,

Ni, etc., is/are liable to be corroded with an increase in



of nmetal corrosion is |low The above content is 0.01 to | ess than 10 %
by weight, preferably 0.01 to less than 5 % by weight, nore preferably
0.05to 4.5 % by weight. Wen t he content of the

pol yphosphori c-aci d-urea condensate or 107 phosphoric-acid-urea polymer is
wi thin the above range, and in particular when a line width is in the
range of about sub-mcron, e.g., 0.1 pmto less than 1 pm the "eating
of a netal layer is effectively prevented. The water to

be contalned in the cleaner of the 15 present invention is not specially

linited, andt?® €@RteBt of §EFeEPéMPFPSH¥‘P£|§CV\BFée ugegupendarsatederoni zed
wat er or pl@é‘éﬁh&‘@iéraci‘ﬁdui‘faat Bs&9meﬁe' OFY Zgth VI Sife AUk PUTE, N

are preferred. he anmount of water can constltute a ba ance
20 ot her thémet@@naﬁnunofothBh90¢Mphpsahorm0paqedturea condensate dhe

cl eaner of t resent ntion na contain hydr oge er ox The
hydr ogen per%ﬁ?%@ﬁgﬁ% egc%g Pﬁﬁ?o?@ ymer g8 R hg? p%&ewglgggtﬂﬁtiﬁs?re%tnent
t enperat 8re sunfifiBeent cleBRipgr e@dedt tafabBeobtEdNeBCahfCtRE Of€gree
decreased. 25 The hy droggn peroxi de can be selected from

hydr ogen per%ﬁlfﬂ%t%%rcgEroﬁﬁeﬂnlﬁo Bund%h%\mW%éFPRfeeTé'as]ee 0. 01hyfd3r ogen
peroxide in veier+RAH RoMEXbY' GePhntNesfer 1t ugh

specially limted, the contegt 8?5 ?ﬁe ﬁr ro en %erogf%%ggs preferably 1
to 30 % by W@th@lgBD. more preferably 6.06 28 4ﬁby%mbyghelght When
In addition t e, ot 0 f.-the __.present enti on” nay
further(xnué#% %&%gg§¥ of Qﬁe Siysﬁogphgrlc aclg -urea con ensate or
derivatilve (ftioswphonnd- hcndpatéa palymas sgrwathant She abot®0PaMGé €, and
cationic, anjonic apd igghoterlc) chel ati ng agent

(et hyl enedi arft nRATEFCY tWEeBchllﬁfﬂﬁPdth iseig the Fande of abouty,

cl eani ng in de-hictes, 0é. 3. Seﬁ1§0aﬂU€601e§§dthan 1 ﬁh"éh%(ﬁéﬁﬁﬁﬁéﬂ1of
i mpurities, partlcularly, I ron, sodium nd pota55|un1|nfluence t he
characterlstqcﬁﬁEﬁ al@eeT cis effectively Prevented

The water to be contained in the cleaner of the

10

15 present invention is not specially limited, and it can be
selected from tap water, ground water, deionized water'or
pure water, and of these, deionized water and pure water
are preferred..

The amount of water can constitute a balance

20 other than the aﬁdunt of the chemical component.

The cleaner of the present invention may contain
hydrogen peroxidé. The hydrogen peroxide serves to improve
cleaning power, so thét a treatment temperature and the
time period of treatment can be therefore decreased.

25 The hydrogen peroxide can be selected frbm
hydrogen peroxide per se, known compounds which can release
hydrogen peroxide in water and a mixture of these.

Although not specially limited, the content of
the hydrogen percoxide is preferably 1 to 30 % by weight,

30 more preferably 5 to 25 % by weight.

. In addition to the above, the cleaner of the

present invention may further contain urea or a urea



The cl eaner of the present invention can be therefore prepared so as
to have such a product quality that the 10 inpurities are decreased to a
predeterm ned | evel or | ower dependi ng upon fields where it is used.
For exanple, the i mpurities can be r€Poved fromthe cleaner of the

pr esent I nvention by electric dialysis, or the like. The
cleaning with the cleaner of the present 15 invention is carried out by
bringing the cleaner liquid and an object to be treated into contact

wi th each other. The above contact may be carried out by a nethod in
which the deEi¥akdye d biyrafeanto trraresdnt vemioust surdpjcdentshi ch is
to be treate ] ab ; obj ; tr ' 0 _i rsed in the
cl eaner of tﬁ3°ﬁﬁgggﬁf Fﬁgéﬁgﬁgﬁ ?ﬁﬁ%gé%i%ﬁd aﬁghggﬁkicﬁh Pﬁgn?reatnent in
the tank, itchelpitéhgr agénto (ethyieneddemiget aberaheetlieaneid: EDTA,

Al t hough theekgn?erature at which the cleaner is brought into contact
and the tine peffdéd for which the 25 cleaner is kept in contact differ

dependi ng upon the  Ipremsdiims Of theSUbEBIE O G Qe‘enﬁd&ﬁﬁﬁﬁﬁd{ :ﬂ'{}ﬂ an
obj ect to be treated, it is sufficient to keep the object and the

cleaner in cdntd8vigi cEYS48A  oimpHratigst eppoticudardy, iroappeodimately 15
to 100[err] r ' A ) AN In.the

t r eat ment igé%&tgﬁgegggkﬂﬁ%§%¥gﬁﬁkggQaﬁgbﬂgkggFggﬁFﬁﬁcgf?gc? dEVLCEonst ant

| evel , the eBaéreleanemepfi hhe prebentahkvenyibe cenl Beetheikéfogenew
cleaner at r ipntervals o redet erm ned treatnent
in a batch tfg%#%%ﬁg.so as fg BaXSnFFﬁﬁoﬁspFPaﬂFﬁegP?g%ﬁg thehnthemay be

di schar d6d almpuritiespaedetiecpeagddr ébcaapregabbahih8lciaabs 8% 1ower

predet er m ne ,treatnen%_bx an overflow wth the supplenent of a new 5
cl eaner (supPPRFRALDE §APR) fields where it ighused) yfonfexamplanktior the

treatnent isSimpurities can be removed from the cleaner of the present
invention by electric dialysis, or the like. |
The cleaning with the cleaner of the present
15 invention is carried out by bringing the cleaner liquid and
an object to be treated into contact with each other. The
above contact may be carried out by a method in which the
cleaner is sprayed to that portion of the object which is
to be treated. Preferably, the object to be treated is
20 immersed in the cleaner of the present invention filled in
a tank. In the treatment in the tank, it is preferred to
stir or agitate the cleaner.
Although the temperature at which the cleaner is
brought into contact and the time beriod for which the
25 cleaner is kept in contact differ depending upon the
properties of a substance to be cleaned off and an object
to be treated, it is sufficient to keep the object and the
cleaner in contact with each other at a temperature of
approximately 15 to 100°C for approximately 2 to 60 minutes.
30 In the treatment in a tank, for maintaining the
cleaning effect at a constant level, the entire cleaner in

the tank may be replaced with a new cleaner at regular



approximately 20 to 300 liters. An obj ect which has been

cleaned with the cl eaner of the present invention is preferably further
washed with 10 water, or it may be dried and directly used w thout washing
it with water. EXAMPLES . 11 The present invention will be
nore specifically 15 explained wth reference to Exanples hereinafter.
Exanple 1 A positive photoresist |ayer of a novolak resin
material was formed on a silicon oxide |ayer of a 630 pm20 thick silicon
waf er (oxide |ayer wafer) having a dianeter of 6 inches, the

phot or esi st iRkeparlerefdrfedetermingdatreatment atn ?obetchndreaEmenplasna
t chi [ n_etchj S,_a_chlorinezcont ai ni as
ond & 11 uori T8 EonELRaol®, treafllefhr oY APSapdy Mo b A MhArFRE st

and a fluorine- contar ni ng te

phot or esi st aasre@sbaedihydoxygenapl aegaiashingervals of predetdhfimed he
waf er was cleaned by imersing it in a cl eaner, which was an aqueous

sol ution (det%RATBRNhakb¥Erana’verfloucwith the csyrphement .of a new

pol yphosghord s ¢k - UE 60 § sffguig) . concentration shown in Table 1 and
was filled in a tank(dl %@p ﬁggﬁﬁg a&%%?bne of 20 liter, at a treat

t enperature shown The Tadlugel oforthe tteekt Femt thientreladwenitn ikable 1. The

t ank was V] 1th ti rywthin it, and the treatnent

12 \&égééﬁéﬁéké%%tzgﬁf% éé?r}¥%ﬁr§he cleaner at 70 to 75 rpm

Fig. 1 shows a scanni ag ebgelctowhiich eaeopeenhSeeaned RA2hOGhapki1eknarvwaf er
which was treated wwth a cl eaner of a, 40 wt % aqueous sol ution under
condi tions At cSrerPresent bpvention nig Rreferalrly. furthenvasked vt Hey

el ectronom GfP&PPeor it (e p&NSELSE 2R O ALY Fe8E £y ¥RE St washing

it with water.

EXAMPLES
The present invention will be more specifically

15 explained with reference to Examples hereinafter.

Example 1
A positive photoresist layer of a novolak resin
material was formed on a silicon oxide layer of a 630 um
20 thick silicon wafer (oxide layer wafer) having a diameter
of 6'incﬁes, the photoresist.was patterned for forming a
contact hole, and then, piasma etching was carried out. As
an etching gas, a chlorine—confaining gas and a fluorine-
containing gas were used. After the etching, the
25 photoresist was removed by oxygen plasma ashing.

Then, the wafer was cleaned by immersing it in a
cleaner, which was an aqueous solution (deionized water was
used as water) having a polyphosphoric-acid-urea condensate
concentration shown in Table 1 and was filled in a tank

30 having a volume of 20 liter, at a treat temperature shown
Iin Table 1 for a treatment time shown in Table 1. The tank

was provided with a stirrer within it, and the treatment



It is seen-fromFigs. 1 and 2 that the treatnent wi th the cl eaner of
the present invention fully renoves an etching residue in the hole. 10
Furt her, surfaces of wafers treated unde conditions shown in Table 1
were eval uated on the basis of scanning el ectron m croscope (SEM

phot ographs. Table 1 shows the results including the result shown in
Fig. 1. The evaluation results of a cleaning effect are expressed by
[err] 15 (the renoval of etching residue i's conplete i.e., at the

sane | evel that _i.n JFi 1 n NoV. f chi ng.resi due was
|nconplete)%gs 28k r'1%d ‘ot ﬁ&t% stl % é%ﬁé% I 350%% Q C%ﬁcéﬁ??ation
of Treat nentFig. TI esticesta sé&ﬁmﬂm@gelectﬁ@ﬁMﬂh@ﬁ@@&dp@ @sEM}urea

tenperature tine ef f ect condensat e (aqueous g
(mi nut e) phe§pgrash Wiy wafer which was) treated with a cle@@@r of a

20 Q : 0
10 0 wt% aqq&?us sodution &nder conQ}fyg%s of 65°C aﬁgozo
65 5 mif0tes, and Fig. 2 shows a scéhning electron micro@sope

20 20 0

Table 1 sho&EEpﬁaphPﬁQQH%§ﬁlﬁ%ﬂaqmqﬁ¥qﬁ%§qﬁ<¥%€§r of the present

i nvention can producer@nlsxgeéﬁeffoﬁlEﬂ@sngl ande? fesdt &% treatment
13 nple 2 The same object as that used in Exanple

1 was A AROADS CFHeANS: St i EEIPSRRE AmvERidons tydilyt removes an

etching residue in the hole.

10 Further, surfaces of wafers treated under
conditions shown in Table 1 were evaluated on the basis of
scanning electron microscope (SEM) photographs. Table 1
shows the results includlng the result shown in Fig. 1. The
evaluation results of a cleanlng effect are expressed by‘()

15 (the removal of etching residue is complete, i.e., at the
same level as that in Fig. 1) and X (the removal of

etching residue was incomplete).

Table 1
20
Concentration of . Treatment Treatment Cleaning
polyphosphoric-acid-urea temperature time effect
condensate (aqueous (eC) (minute)
solution wt%)
1 100 20 O
5 100 15 O
10 65 20 O
20 65 20 O
40 65 20 O
60 65 20 O

Table 1 shows that the treatment with the cleaner
of the present invention can produce an excellent cleaning
effect.

25



cont ai ni ng:-a pol yphosphori c-aci d-urea condensate and 5 hydrogen peroxide

as shown in Table 2, at a treatnent tenperature shown in Table 2 for a
treatment time shown in Tabl e 2, and_c¢leaning results were evaluated in
t he sane manner as in Exanple 1. Tabﬂg 2 shows the results. 10

Table 2 Concentration - Anmount of Treatnent Treatment C eaning

of H202 tenperature tine ef f ect

pol yphosphoric- (aqueous ([err] O (m nute) aci d-urea

sol ution condensat e w % (aqueous solution w %

5 . Exggple 2 g5 20 0 20

%g go Thagsame obje@t aﬁothat useégin Example l%gas go
60 cleahed with 35 cleaner whizth was an &jueous solution Table 2

shows that suff.icient clea ef f.ects an be oduced due fo the
ST onlt e & S LEhE i s d e ShaE e o 6

decreasesl. hydroderfidodide as shown in A4l td veatphptiFefingdnt ayer of a
novol ak resin material was formed on a 630 pmthick Si/Ti/TiNA/TiN 20

| ami nat ed smﬁé‘tﬂed%ae‘-%iww dimriakke b By feHeeatmpnt timg)hQdedinst was
patterned, &ng,ihen %@efx{ﬁ{%%%’{ffts werddy s A5 @k Sl ”9 gas;,
a chlorine- contalnlng gas uorine-contai ni ng gas were used

After the etmanngy as in lExgnpleorksi Fabdes 2r ehowed the oepggdtispl asna ashlng.
14

10 Table 2

Concentration Amount of Treatment Treatment Cleaning

of H,0, temperature time effect

polyphosphoric- (aqueous (eC) {minute)

acid-urea solution :

condensate wt %)

(aqueous

solution wt¥%)
5 20 65 20 O
20 15 50 20 O
40 10 40 20 @
40 20 20 20 O
60 5 35 20 O

Table 2 shows that sufficient cleaning effects
can be produced due to the addition of hydrogen peroxide

15 even when the treatment temperature is decreased.

Example 3
A positive photoresist layer of a novolak resin
material was formed on a 630 um thick Si/Ti/TiN/Al/TiN
20 laminated substrate having a diameter of 6 inches, the
photoresist was patterned, and then, plasma etching was
carried out. As an etching gas, a chlorine-containing gas
and a fluorine-containing gas were used. After the etching,

the photoresist was removed by oxygen plasma ashing.



Then, the |am nated substrate was subjected to cleaning treatnent with

a cl eaner having the conposition shown in Exanple 1 under conditions
shown in Table 3, and t hen washed mﬁt? water. 5 In this
case, the cleaner was filled in a 20- fiter tank with a cover for the
above treatnent. Further, pure water was filled in a tank having the
sane vol une as the above, to carry out the above washing with water at
25[err]C for 5 mnutes. 10 O the so-treated | am nat ed
substrates, Fig. 3 shows an SEM phot ograph of the | am nated ésuggtrate

treated with a cl eBReR: ofPa PABLHRIEAGHERTETIR WD iRt
condi tions of]18ah8hly ¢radmd hAYLES ﬁEL'ane‘l' %@%ga@_h%EMo(x)nposﬂliqroﬂgr aph

of the lam nated substrate treated with a 15 cleaner of a 40 wt % agueous
sol uti on undehowondint iExragpdfe 1 ungigreaon@idridnz0 siownt d&, TabdeFi3g. aBdshows

an SEM phot ogr aph_of an.untreated | am nated substrate.

Figs. 3 to SQéﬁ§MN¥¥ﬂﬁeqMW;1q:W@tfﬁhtent of the pol yphosphori c- aci d- ur ea
condensat® or phosphorig-ggig-¢casa, 26n®otyeRfiet SwagrgeLlddeined aoA is
corroded but _that when t he above content is |ow, alnbst no corrosion

takes place, liteTaf@nk,miftdy aagosteehitey &g @bovies treptipediteankdrsher.
Further, theplag %ttee% W@iﬁ}l%% tirng%t ?C%n%?‘?ﬁ’ié‘gn thid® sapadibh o ghown in

Tabl e 3 were eval uated for surfaces arrow [ i ne and a
space/ | i ne ofthe. abojver.r [ha @33y @ul] rbhe aboviee washing, waitht watieasiad of

scanni ng el egt.eQN_Ni.CLO (SEM phot ographs thereof. Table 3 shows
t he results.a$h§ for év%ﬁﬁgﬁth results of the netal corrosion are
expr essdd by [ er r]of ntheesat tLedt o8| Damiwst b ssubvettiiatd=s rgid sl 3 ght

netal 30 corrosion was_observed nd rr tal corrosion. wa
obser ved) . skows an SEM ﬁ%otogfgﬁ% of[%hé fgginate substrate %reated

with a cleaner of a 0.5 wt?% aqueous solution under
conditions of 65°C and 20 minutes, Fig. 4 shows an SEM
photograph of the laminated substrate treated with a
15 cleaner of a 40 wt% aqueous solution under conditions of
65°C and 20 minutes, and Fig. 5 shows an SEM photograph of
an untreated laminated substrate.
Figs. 3 to 5 show that when the content of the
polyphosphoric-acid-urea condensate or phosphoric-acid—urga
20 polymer is large, the metal Al is corroded but that when
the above content is low, almost no corrosion takes place;
and further an etching residue is fully cleaned off.
Further, the laminated substrates treated under
the conditions shown in Table 3 were evaluated for surfaces
25 in which a narrow line and a space/line of 0.35 um/0.35 um
were formed, on the basis of scanning electron microscope
(SEM) photographs thereof. Table 3 shows the results. The
evaluation results of the metal corrosion are expressed by
C) (no metal corrosion was observed), A (slight metal
30 corrosion was observed) and X (metal corrosion was

observed).



Tabl e 3 : Concentrati on of Tr eat nent Tr eat nent Met al

pol yphosphoric-acid- tenperature tinme (mnute) corrosion urea
condensat e ([err] O (aqueOL!Ls5 sol ution wt %9

0.1 65 20 0 0.5

65 20 0 1 65

20 0 5 65 20

[err] 10 65 20 o Jerr]
20 65 20 X 40

65 20 [err] Table 3 go 65

20 X Tabl e 3 shows that when a conposition of

-

the 5 cleahe

G v, ol CTn GG i D F)® L=l

. X ON O eatme eatiien ta .
corrosion is sfHEr78-8% gLIeg_mg f&EhPQ HihRCt minutedn 'SrEbéﬁbHed-
Exanpl e 4 103rea condensafeUntreated Silicon bare mapéruhaV|ng a dianeter
of 6 inches 8o EIQRTSE?OHf 630 [ rFPn1mas used as a sanple. As
shown in Tablgs4, the sanple was tested in a cleaning apparatus with a
chem cal concentratton_showT T Tabte 4 _at a pregeterm ned TEpRerature
shown in Table 4. In%His case, 15 an &ount of net | mpurities , My,
Ca, Al, Fe, Ni, Cu) 0.5 on the wafer s ace was neadired with a tdtal
reflection fluorgscent X-ray anal yzgy . 20 The amoufd of the
metal inpurities befgre the cl eani was 10[errjqgto 10[err]
pi eces-atons (each atomof the 20 above el enents) per cnferr] of>£he
waf er . 10 Table 4 shows théXesults. 20

20 65 20 X
40 65 20 - X
60 65 20 : X

Table 3 shows that when a composition of the
5 cleaner and treatment conditions are selected; almost no
metal corrosion is caused and an excellent cleaning effect

can be obtained.

Example 4 _
10 An untreated silicon bare wafer having a diameter
of 6 inches and a thickness of 630 um was used as a sample.
Aé shown in Table 4, the sample was tested in a cleaning
apparatus with a chemical concentration shown in Table 4 at
a predetermined temperature shown in Table 4. 1In this case,
15 an amount of metal impurities (Na, Mg, Ca, Al, Fe, Ni, Cu)
on the wafer surface was measured with a total reflection
fluorescent X-ray analyzer.
The amount of the metal impurities before the
cleaning was 10** to 10** pieces-atoms (each atom of the
20 above elements) per cm’ of the wafer.

Table 4 shows the results.
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[err] | 17 Table 4

shows that netal inpurities which have a detrinental influence on a

devi ce can be decreased in anount by LZe cl eani ng. 5 Example 5

The sane untreated oxide |ayer wafer as that used in Exanple 1 was used

as a sanple, and as shown in Table 5, the sanple was tested in a

cl eani ng apparatus (overfl ow type cl eaning apparatus) with a chenica

concentration 10 shown in Table 5 at a predetern ned tenperature shown in
on the wafer were measured for

Table 5. Particles (at _|east 0.3 %erg&n% . ro\ .

a number with a surfacEARE@nhi $ROYSpEaGPeEeL impuRhites which have a

For the nunbﬁétQEmE%Fttdldﬁ&lu%réé ‘EJne% RV 1R %a%5 PR ARROLR of at

| east 0.3 [err] mwere counted, and result is shown by the nunber of

particl es permoundf &y the(mlgaamag'of 6 i nches (pieces-at least 0.3
[err]m 6 inches). In
S Exaﬁple 5
_ The same untreated oxide layer wafer as that used
in Example 1 was used as a sample, and as shown in Table 5,
the sample was tested in a cleaning apparatus (overflow
type cleaning apparatus) with a chemical concentration
10 shown in Table 5 at a predetermined temperature shown in
Table 5. Particles (at least 0.3 um) on the wafer were
measured for a number with a surface_scanning‘type particle
counter. |
' . For the number of particies, ﬁarticles having a
15 maximum length of at least 0.3 um were counted, and the
result is shown by the number of particles per a wafer
diameter of 6 inches (pieces-at least 0.3 um/6 inches). 1In
this case, particles having a maximum length of 0.3 to 0.5
pm were counted. The number of particles before the
20 cleaning was 208 pieces-at least 0.3 Hm/G inches. The wafer
was subjected to the above analysig dftér it was washed

with pure water according to an ovéiflow method (5 minutes).

Table 5
25
Concentration of Treatment Treatment Number of
polyphosphoric- temperature time particles
- acid-urea (°C ) (minute) (pieces-at least

condensate 0.3 um/6 inches)
(aqueous solution
wtd)

5 80 20 55

10 80 20 32

20 80 20 8

40 80 20 7




this case, particles having a maximumlength of 0.3 to 0.5 [err] mwere
caount ed. The nunber of particles before the 20 cleaning was 208 pi eces-at

| east 0.3 [err]ni6 inches. The wafer was subjected to the above
analysis after it was washed W th purje8 wat er according to an overfl ow
met hod (5 m nutes). Table 5 25
Concentrati on of Tr eat nent Treat nent Nunber of pol yphosphori c-
tenperature tine particles aci d-urea ([err] O

(m nute) (pieces-at |east condensat e

0.3 [err]m 6 inches) Tablg fyudwnys ddiak irticleg oghich have an 5

gg Z@etriﬁental iﬁ?luence88n a de%gcgocan be decregged in 20

40 numbeB80by the cléf@ning. 7

18 Table 5 shows that particles which have an
detrinental influence on a device can be decreased in nunber by the
cleanings Ewampxanpgl e 6 : The sane test as that in Exanple 5
was carried = out except that conditions shown in Table 6 were enpl oyed

and that an untreat ed leasamamstatas (Yt mn EB0PLen5 Was carnied was
treated. 10 t o] tigl apt) S i a
naxinun1|end?ﬁto x%?pFeggétOE§anE?§%$méP§aéo%ﬁtggPlgné %%%8 eﬂﬁ¥é2g?t is
shown by t heamdinbkeatoénpantrebésdpgladbOsubexrs08 (400nmm(pi Boesma) Feast

0.5 [err]m mm x 500 nnb. In this case, particles having a maxi num
length of 0.%°10"3%0 pRpkEHe 15 counted. - The number of particles before
t he cl eapi ng was For the number of particles, particles having a

maximum length of at least 0.5 pum were counted, and the
result is shown by the number of particles per 400 mm x 500
mmi(pieces—at least 0.5 um/400 mm x 500 mm). In this case,
particles having a maximum length of 0.5 to 1.0 um were

15 counted. The number of particles before the cleaning was
320 pieces-at least 0.5 um/400 mm x 500 mm. Table 6 shows

the results.



t he

| east 0.5 [err]m 400 nm x 500 nm Table 6 shows

320 pi eces-at

results.

19
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[err] 20 Table 6

shows that particles which have an detrinental influence on a device
can be decreased in nunber by the cl eaning. 5 EFFECT OF THE

| NVENTI ON According to the 4t esent invention, an etching
residue, inmpurities, etc., on a netal (including sem - nmetal) or gl ass

surface in a sem conductor device

Table 6 shows that particles which have an
detrimental influence on a device can be decreased in

number by the cleaning.

5 EFFECT OF THE INVENTION
According to the present invention, an etching
residue, impurities, etc., on a metal (including semi-
metal) or glass surface in a semiconductor device
production process or a liquid crystal device production
10 process can be effectively cleaned off. Further, there is
no detrimental influences on an object to be cleaned, such

as the corrosion of a metal.



production process or a liquid crystal device production 10 process can be
effectively cleaned off. Further, there is no detrinental influences
on an object to be cleaned, such as tQEBcorrosion of a netal.
21 : CLA 1. A cl eaner for a
sem conduct or devi ce production process or for a liquid crystal device
production process, 5 which contains, as an active ingredient, a
pol yphosphori c- aci d-urea condensate or phosphoric-acid-urea pol yner
whi ch is a reaction product from orthophosphoric acid and urea.
2. The cl eaner for a sem conduct && ce production 10 process or
for a liquid crystal device production process, according to claim1,
whi ch contains, as an active i ngredi ent, the pol yphosphoric acid-urea
condensate of. pho o hdire em earc i fibt rae 3 gprdl oomeiiu adistra idesti dey poealsrd trigpnan
O OOt aesg o for 8%110ud LSRN gRYLEL CpiBaudEL8h pEBERE "

5 which contains, as an active ingredient, a polyphosphoric-

acid-urea condensate or phosphoric-acid-urea polymer which

is a reaction product from orthophosphoric acid and urea.

2. The cleaner for a semiconductor device production
10 process or for a liquid crystal device production process,
according to claim 1, which contains, as an active
ingredient, the polyphosphoric acid-urea condensate or
phosphoric acid-urea polymer obtained by reacting an
orthophsphoric acid with urea in an orthophosphoric

15 acid:urea molar ratio of 1:1 to 1:5.

* [ L M S *



