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e ¥ EP O 331 201 Bl x, preferably 1.0 [err] x, is excellent in the
scratch resistance and in the abrasion resistance. Aferr] filmis
hygroscopi ¢ and tends to be di ssoER@@3bR01BEor pti on of noisture fromair.
Therefore, in the [err] film the atont ratio x is preferably x [err] 3.
There is no particular restriction as to the atomc ratio of 0 (oxygen) to
Zr in the [err] film HovveweT, Tt "OTC Tattro Tsjtoo high, the film
structure tends to be rough the|gt hpg Hand, o f th¢ atonmic ratio is too
smal |, the filmtends to bqd rﬁetalll ,.;.!\J’redeby tle& tragsmttance will be
| ow,~.apd the scratch resistlate of fimesfF b | ﬁsyLo e low. Therefore,
oxygén shoul d preferably bd igiZan afounf sdfi¢i ent L forma m xed system
of zZrderr] and [err]. Nanglyg3if t ﬁg% o geglni gepresented by [err],

it is preferred that y = 2 +€1:5x PRt sy B h&EBINRE]i n an anount of x in
atomc ratio to Zr. 10 mTabI[le Iy 1t} 1s}al slo e\;rdent t hat the

refracfi ve i ndex of the filmzerﬁs & dbérdasel®it|Baf i ncrease in the
anmount of Bin the [err] fi|l gathe e'IaP"r:or'be1Ween'"t e filmconposition
and the refractive index n [S STOWT ([T [ gure—fraj)— By an increase of B in
the film the refractive |rdeé<§r'¢ Eedceasgs fa ofpabjapt 12. 0 to about 1.5.
Thus, a [err] filmwhereinx 280804 [efr] Ix [err]f 3 dnd y is 2 <y [err]
6.5 ha1§ excel l ent scratch rles] st@pce¢ anf 1§ abgyasijon rfesi stance, and the
refractive index can freely bRgGBt 6l 1@ Hy* aEIPusiQn the amount of B, and
it;is an anorphous oxide fijlluZstiall e tor it of the present
i ntention. Further, as shown,j,nJabI& 1 tkg bd rc? ijstance and the al kal i
resistance tend to deteriorfatg 8 t han asg in content of B in the
film Rnen x [err] 1, the gero—resrytampe—t res—poo], and when x > 1.5,
the al kali resistance becorfesk pébE dpd }He flepi fondgedt result shows a
deterioration. Accordingly] id= 323 applidati pn wherd the filmis used as
exposed in air, an am)rph@'s oxlde filnfof jferf] wierdgin x is x S 1.5,
particylarly, x [err] 1. Oﬂis?.grgefeﬂOed OAN® a Oign’:lof [err] wherein x is X
> 1.5 is useful in other fpdrchtidis bs 4 low redfradtive index film As
described in the foregoingy] id |sebgl™ eyed jthat abyjehg addition of Bto a
Zr film the filmbecomey afrof pBoysg pad |the|surffacd becones snoot h,
wher eby the abrasion resi glargejamd el sTrareirmi—25] resistance are
i nproved. Further, it is @fssgb e_-;tiacmﬁrdl it e:rbflractive i ndex by
adj usting the amount of B. jFwWtheRogre conpar e \M'I]th the Zrgerr] film
the intemal stress is small], | ch il% afivarjt;gggus gon the adhesion to the
substrate (glass, plastics,| &c}) 1ol & pr'j nge cpatiing layer on the
substrate. This is particul Ttb}virﬁgdcuus rermetflick filmis to be
formed® Wth respect to a [je filn .E\Ing:ch i 8§ got w g§hin the present
invention, it is also possilb Dht ag n arn 38 +anor phous fil m havi ng
exedl | ent scratch resistandeX Sagr %siog rensﬁsgance. The refractive index
e [ o=

vari es dependi ng upon the gLy =2 5) and [err] (n =

1. 46) L)see Figure 1(b)). Tdble 1 shqws M;ner y[4rr]as formed by DC
sputtering by using a targgt ‘génposeq. Of @ 67% of Si. More
specifically, in aferr] filjm& at] &g to Zr in the filmis
preferably 0.05 [err] z < 0.8 8%z {%5DR ®will | not be anorphous,
and no adequat e physical dyraborT Ty W On the 35 other hand,
if z [grr] 19, the alkali resigtaaceée { The atomic ratioy
of 0 to Zr inthe filmof [lergf i 8 pref %+ |2z when Si is
contained in an amount of Z iPERBMIGE r &ofl the same reason as
described with respect to tihes Bst #] | @  in an application
where the filmis used as exposed i aif ilthwherein z is 0.05
[err] @ <19 and vy is 2.1[erg]g <140,1i Aferr] filmwherein -
zis 19 [err] z, is useful m&_&w_ﬂe las a |low refractive

index film A Jerr] filmis also suitable for the purpose of the present
i nveni ton. Wth respect to the atomc ratio he atomc ratlo z of

Si and the 3‘;“ 'st‘H'dZ'F fiom T§B‘&H “&t Fr"TVFFE""B? film %‘P ‘]""

pr ef er Ped® ‘p 'f T']d ‘g.}g 9

excel | ent® gc % fha '" Pr W t °f’?£ opres'

obt ai ned whE' eamo uss)é]llml eZTh y‘%v a |u tgigf tgaptéog 545
the fil mafne s to 3a| né’ equa e, uas’nd é’rr e ra{ck + resi stance
tends to be poor. This may be expl ai ned |n such a manner that if the [err]
filmis assuned to be a mixture of an ®xide of Zr-B-O and an oxi de of
B-Si-O, the data on the [err] filmshow that in the Zr-B-O-system the
chenical stability tends to be inadequate when the atomic ratio x of B to
Zr exceeds 3, and if this excessive B |s contained in the B- Sl -0 system
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systemof ZrJerr] + [err] for the same reason as described in the case of
[err] Accordingly, y is preferably at a level of 2 <y < 40. The larger the
contents of B and Si, the |ower EP@33¢t208Bfive index of the [err] film

- This is illustrated in Figure 1 (C) with respect to [err] film An oxide
containing B and a netal other than Zr i.e. at |east one nenber_sel ect ed

f rom t hex greterably5'® < w.J# gxogientip thef scrpfch fﬁsm"@r\a“d‘ffh‘haﬁh'a’r"ﬁ' rogigia m

amor phouygrasapip prsl ipres 4o %ﬁﬂﬁ&'ﬁﬁdé’!’%?%ﬂt@’hd fuge LA y?‘?&?“‘é?) r'"ang‘? & ance

As carpioyis eIRiaRiBly & < 3
The A P%ﬁ%w 18,80 BRIy f?F’B‘Ft“ Lol @de 9;3}1 A g W e yf‘?mTr%‘%e\?er
armuﬂlﬁs *‘e ép@ﬁé és B? h % <] |J) a nce Of EP 0

eb transi
g31a23ét nﬁ}? Egﬁw '?hef');%o r[ 0 ﬁ ri I aﬂngl}ﬁ? cQﬁ‘t tG?d?m Emikdar med
Sﬁch as ﬁ%’l m Kod eE}s F§B §dnfea by YRIOL xBEROBIs pleRitediOd
uﬁ{@ﬁHH%N,ﬁp&ﬁBt&iﬁpOSI tion or sputtering.

Parti %Jl ar EdbmPF, agﬁ’qr E‘ﬁalsé é/lo%l?tl{ﬁart b rdBotives indx@f e filnl toRdB RVdoDigas WA bl iAdreasel e S On
rZrﬂ@t RJ$heCraibtioh RBIWESAYhe im @BhpdsifieTiand She refracthe ikleoMss | N
Tabl e 1sh m Fguld 1@ BY af inGreash @F Blin 86 filn§ firie] refrative Gndex n fdedreases foyn awanzo of a
target ofpo@isc! ectrode of a non-oxide type conprising at | east one nenber
(M sel ect grusf 4 280, GheksiPx BOMSiS3ES Nandof is ZK,y T6.5 hadfexcelient scFatchanasistinge andd  at
| east Qnébrﬁﬁmmaﬁdél @A tiedeffacimirddaecay freelpbeanBolisd bnagljusiingBhecampuiof B.zand Riisf or m
fi | m canannotphousmdidd fimspitable dor itheguippseaohtha presanpineantionof a m xt ure of argon and
oxygen und€urther, e showmirdEaplecte thofaciresistaicexdndrthe) alkpb resistggee jandrig dateroieyw W & an
el eetr odiecredse in thoeentsnt A i the dime When & gty thenaeid resistarpr-begomes PoRN»a8H WA %ﬁf’s uch
as a zi rtenlkalinekigarice deenmeg Ipeor apd thenholling jast wept AW IdPtE'?°6°é' ﬁﬁ‘gﬂl
Zi r cort usnplinstiancnereethenfiimzs pged 5 §RORRdKiB @in. ) Smarphous oxide filyy of W’E@o l{' i gnnl um
si i ci del-Pi pagigularlys ¥ - °a'szﬂ“l‘f‘t’(9ﬁ1 e B g 2Rtrarhemn ¥ &bl > ?g ;i g

pApligaliong Ry loyrEafraptive jnf
R IR R e D
st CI de 2 pr v quer ﬁs %gé ntr t aotiVe e’ BY A jb%é)ﬂnmg

ﬁ'ﬁﬁ’" . §§' rfaf® Whih id Ydvntage@R Jortthie
e °'1h3°° 5&%& ‘?%F tocurpv.ﬁax ccsfgLIbRF lof Ghe s
CBQ ﬁﬁiclﬁ'l

syst et

filmfor s}u

uni form b§§3 over a large surface area. \Wen

the reactl \gin, Lét éﬂl%lzbsflllﬁqmﬂﬂ il witin 1B BlaSenDiveRtidADIRisQlsb @ssibdrtg) E6tain e

rat i 039 OB il navin 4xdeliont B atbHPfeSiSthnce AR BStisiohGresikinGd. The edirativel inden dsied 0

- decr easegpandidgQupbr ihsrbzapsrrmgl oftBroLiGi $19.18)RAd SiBE get 1.46)sceFighfapigt)eTablef I showsTa bl e
1. This tRpUREE Prsis,0.5WE ickabEby e sputtéting 6 Déing taght dSmposed hics3teasf Fe end 67%

rel ati vebysisweb bpeaticafiy) v ZiSi,OffilgLithe atbmicajtiow df I$i toc%s jretba filings priferallp 008 S o©f a

[err] fi hanit 2As0.08)enediom witt mbt befamBrphous,rapd se adequatecphysical durabilitybyill be ebitpined.:ngbe

appr oag hetbertHaad, fifat & 49,fie Bkali mesistaacef teids to be abarcthetatamicrplioyref JieZsia e 8 of r ye

Wi th respest0y is proBrabiyrvi= Si + 22 BhanrSi isrpontaipasidn ghasasntpf ¢ ivratomiq aYap £s FP@WH Sfﬂb?

con"par at reasonas dgsorhell wigh respepide Hip ZIBPnfilns forned. In view of the a

tendency, iAscadinglys i apfapplisatien wopre the filmyis ygediag px sefiifie £ 41510y Emgvhgeel %

and y i sSZ <19 aad g is 21j § Vi < 4 e peforedy 'tﬁ'sb?frpﬁ" Wharet“aﬁ BeP BF BAseY [e((fft°|I fe’

conpr i ﬁ@?"?ﬁ"%aie"’(”def%“"&f w %g)pe@tttg

Li kew se t;!{rﬁ% %Dé) T?Bnt mv atomu?f B.
: corrp05| tf b C%’ § e_& mlc |o y E n%@i}il%? RO
45 50 55 Peene gE &)tchggi zgjl thereby e fd a lfittn R ﬂ&\’%xéeﬁe tEh ?esnsigle
“a 20 abrasion rei gfamed Further if x > 0.25z + 3 when x > 3, the acid resnstance of

45 the film.tends to be madequate and if y 2 19, the alkali resistance RRYisho e péor THis Phay bé explained

8S U in'suctPa mannier fhat 1 the ZrB.Si;0y filmis Es“éﬁr’ﬁw 19 b@\aJﬂthure & an oxide of Zr-B-O and an oxide
! | N of B-SKO, the datd. brl 15 ZrB,0} fitkh sHéw that in the Zr-B-O systefn, th¥Bhemical stability tends to be
inadequate when the atomic ratio x of B to Zr exceeds 3, and if this excessive B is contained in the B-Si-O
system, the B-Si-O oxide tends to be chemically unstable when the atomic ratio X of B to Si in the B Si-O
50 oxide exceeds 0.25. y is preferably at a level of 2 + 1.5x + 2z when this film is assumed to bea mixed
system of ZrOz; + B.0s + SiO, for the same reason as described in the case of ZrB,0Oy. Accordingly, y is
preferably at a level of 2 < y < 40. The larger the contents of B and Si, the lower the refractive index of the
ZrB,Si; 0y film. This is illustrated in Figure 1(C) with respect to ZrBy 228i;0y film.
An oxide containing B and a metal other than Zr i.e. at least one member selected from the group
55 consisting of Ti, Hf, Sn, Ta and In, will likewise be amorphous and provides adequate scratch resistance
and abrasion resistance. As a comparative example, a TiSi;O, film is shown as sample 10 in Table 1.
The amorphous oxide film of the present invention may contain very small amounts of elements other
than Zr, Ti, Hf, Sn, Ta, In, B, Si and O.
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| 1 en~q Thej gporphpys axide film of the prpsent invention can be formed by a wet system such as s@aw@r

t | W B a phygicay vapor ﬁiemlw methqdviuah as cheypjical vaper c@pos-tlore vacuum vapor depositionpro
00 OV V1 §puttermg Particularly prefeggi is sputtermg\ﬁmce a film ifvum sugenor adgg_slogtas cgnpgrgd with other
mo - ethod can ther be obtained. _

? WiLA %mﬂ(; As ownicl\; le.2, when a f_ijwo(:‘irﬁg ZJB F\B r ZerS|zoy is to be formed by means of a

. target or an electrode of a non-oxide type comprlsm a one member (M) selected from the group
60 a~ ~ 9 mé é ‘E
+ 0 con%stmg gz 251&2 Q:f Ta and In a ast one ber selecte é tmnslstmg q] leB and e

0 n @ 0W3 é’lv a unj be fo fthed by spu E flere of a mlxture of argon oxygen-under a

of from 1 x 1073 {o 10 using a target or an electrode of a non-oxide single
a1,V s@ m or a -oxude mixed system s aé)a ¥rconum Boride sin L a Yirconiumsili eV
X N OX~& a zircor&m borid e”fa;r é;l ni mi sysgo)m, zllgr:zi)mum d: ide-zirconium Siliclde’! mixed
V'Vlr4 10sybtamha eAieEal Zirkbnitin| miXdd Vi \M dicta!
| rkysterﬂ N0 Béridb-Metal SARor MREAsydBY, & Sircom@hl Siffcidedhfetdd &ilicon mixed system, a

Nao- eui gardpmRaBRidy-idbrium Bildiie-metal zirconium mixed\Bybbrf, a zirconiVd béride-zirébnidm silicide-
[~~~ 14 fétal silidor Mixed system or a-zirconiumMbdide-boron mixed system. Such a non-oxide target hdsr ma
Vm aVY @ velactrical (conductivity/ addfié f¥@ forming can be uohdudtedvBy Miredt cixent Bpulkéring,dwhersby a
h4@4AN X ubtfdverfivh $en bé eméd btna hight spead) oveny lige swiackuaréa WWHey ttrepadctier spatpring isa
non- r educi ugled by pleensef e oopoitiedargs, theniiatitis\of BfanciBijo i imihe ftarget pangyotbe maimeinsd of
oxytre“n u noggd mdf«/&@grrmsel @gheg'%?m ddrméd ynysing Xhef:@aqt]asvgapwem frpra Talle T.glhis t4pgengy j !Sng
an oxi de trgpakablervhen the geritent of Bp thattarges isJelatively smallep shows i Figurestie)withy fﬂs?qffémg}e
consi st Phfaes of Zrzr ‘Pv filmfs thesgontentof Biprrepspscife)ratiq of Bdn Y tasgabanpiaaehes the satia o
fromt he %Usgﬂmbfgr 'ieﬁg“ o Ba%a “3? W""'rf?é""&‘x"f’ @éa’tda§‘ gel3 "E:E‘éfc‘t‘ﬁe whete at ¥r§'z°v

formati on Qe ﬁP‘EQﬂ‘Tf) anéi
beamxe % theabfrkvbﬁ a“ o ;?Yg? yls
Tenber s, 83{’%&‘? WA S ew. & érf';faﬁ thébais. 5t oiﬁe f.?f% of
oxi de, such as a zi rco |um ofege oron OXI eetarget a ZI rcon| um

oxi de-silicon oxide target or a zirconium oxi de-boron oxide-silicon oxide
target. In this respect, preferred conpositional ranges of targets are
shown ig Table 2. 5 In a case where the reactive sputtering is
conducted using a non-oxide target, if the proportion of oxygen in the

at nospheric gas is increased, the filmformng rate gradually decreases,
although it is thereby possible to obtain a transparent film Therefore, in
order to secure a high-filmformng rate, it is necessary to control the
.oxygen @&oncentration in the atnospheric gas to a certain level. Nanely, it
i s ;necessary to conduct filmformng in an oxygen concentration within a
trak<itional range froman absorptive filmto a 10 transparent film
However, it is very difficult to control the sputtering wthin such a
transitional range. On the other hand, if the sputtering is conducted by
usi ng a®conpletely oxide target, it is possible to obtain a
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»tramsparent film but the filmformng rate is relatively |low Therefore,
by using a target nade of partially oxidized substance, it is possible to
forma transparent film constanEPP 3h@0tB1a high filmformng rate. For
such a purpose, it is-also possible to enploy a target conposed of a
m xture of an oxide and a non-oxide, 15 for exanple, an oxide m xture
conprising at |east one nenber selected fromthe group consisting of
zirconium oxi def(1 ncjusivelof stgbilized zircpnia), boron dxide and silicon
oxi de and at |edst opedmermer sellected fromthe group consifsting of netal
zi pegni um  borof, mefatg gi lfi con, fzirconf um bofide and zircdniumsilicide,
suthk’as a zircogi um axi?dgti rconifjum bor| de tajget, a boron Joxi de-zirconium
boride target, ¢r siﬁigo oxi dg- zi r cohi um b¢ri de target. |The conposition
of such a targef npy b& suilt abl | } adj usf ed by{20 peoper ly i xi ng the "oxide
target” and the "rgan o® He{target{" sho inT 2 to obtdin the desired
oxi dyzed degree}of8 t1e“’t-§ret THe ., CONnp sitio rget is
preferably wi thi n&h gagg s:sh ng wak and non- oxi de
m xture target" HLTabg 19 t:?%r he filmformng
by neans of such g thrget, r@y B etermng t he oxi di zed
degree of the tar@tfso thtﬂtﬂhe R §k| #eN @ oxi di zed. 25

The @nor phous oj}i db filmo t he gdresent ion nay be f dr med by usi ng
any of the abové- Srehtigned oxi dd targef cont ining B or arl oxi de-non-oxi de
m.xt.ure target is'ih [ abRet |f or vgcuum depositjon, and heatijng and

evaporating the tzibl Pt -ay geans df an el ectrop beam As corfpared with a wet
system such as \prcay nge i g the acuum geposi §i on, precise jcontrol of the
filnf%hi ckness c'ars epsi Ly e nadgq. Thergfore, |vacuum degpsiftion is
preferred parti gukar]y Bn § case jwhere multy-layer§d filis prepared 30
utilizing |ight ||;gerfet;ene Thg rel atj on [P{%esn tHe congosition of the
target and the oﬁipoplt'l"on of aflidem fpf med ..bf/&rﬁansuotﬁhe target, vary to
sone,extent by {he f) | n8f of F &y PJond & bistadtl canen®t™ fendral |y be
defined. Those ™ frendipneg i} H’dbgq 3 | Bpdcd |i c Vel df such

conposi tions. 3 _3ave°me ts oned el ectlede of u Ar§ y e formed, for
exanple, by t fdjl' gt i8S QLR Y O L N RHSE BE adnowder mixture
conprising at 1Teag per sql ect ed from he group congisting of netal

zi rceni um bor oﬁl, B si ki con, ide, zirconiymsilicide,
zi rconi um oxi def (igcy ugi vefof zir zed or partiglly stabilized
by an addition §f sirpnP3~t¢ 8 nol r], CaO MO)J, boron oxide
and silicon oxiflewi j gcted t ature-higgh prlessure pressing
or high pressur ¢ p:i“ S or by prodyct ef tHe high pressure
pres& ng, to fo mea i systerphor m} L LM 8l ectrodqg 40 or target of
the ;present invgnd@ o his cgse g Bizeg of tlhe powder is
%ferably from 0. 03 i

st Peprg confli rmed that the

th g@f8el ertrode or target
ttgi §m, yranggnese and

propertles remajn to b the sdne
cont al ns iron, &l umpum ahesi |
hydr8gen in a tdtal fanount | anot o AR ght . QGarbon may be
cont ai ned i n anfamov oT—§oT" 110 ] Wergne, srnge i may be
elimnated in the formof ferr] das durjng thg filmformndg opgration.
Furthernore, the 45 el ectrgpde or ft aet] ofut hfp present invgntigpn shows

sim Lar effectsjeyen when {t Pontlai M cppp?re | vamadi urﬁ cArjom

mol ybdenum_tunfisgel, cobalt, vir Rddi Mﬂf}or wirT fi umlqbg sl unt as an
. . v

impurity. The ajoHpMous ox dexfllmoi hp.praes%qulm § has excel | ent
scratch resi stapcg and abr gsj gVesip ey anf Ty g sugh applied to
various articlep #h@re hig Cﬂwaﬁi id 3L LY g Ne;nﬁ'l\é e present
investion provifleg &n arti ¢EpWYRIR yN BuRabl B ByvYvhigh €qnprises a
substrate and 50.80% or nni® £hg Fiq gt ] Nye k] FoPoR N #h# ¥gn, wherein the
outernpbst |ayer exposed to air is made of an anorphous oxide film conposed
essentially of an oxide containing B and at | east one rrenber sel ected from

t he gﬁr oug 8W§Ps‘f‘? i T?F::‘gﬁﬁ;mm %Hﬁ’! spv'ae"% al’f?""'qgi” L9r § 5°mp°sed|
Secor o TS & ek s O A s ;:'%%3? L i BT <
subst r ap un%@q Fna%ofg e mmm? dzg and

§|. QJ beo & 8>(ide
nuner al es a ayer car

bori de, oxide, silici de or a mxture thereof, and nurreral 3 i ndi cat es a
second | ayer of an anorphous oxide f@l mconstituting the outernost |ayer
exposed to air, i.e. an anorphous oxide filmconposed essentially of an
oxi de containing B and at | east one nenber selected fromthe group

consi sti ng of Zr Ti, Hf Ta, Sn and In EP O 331 201 Bl Fi gure 3is a
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* anor phous oxide filmconstituting the outernost | ayer exposed to air. These
enbodi nents have a nulti-layered structure as descri bed above. In sone
cases, one or nore |layers may bé&ER h3¥W208PBhet ween the substrate 1 and the
first layer 2 or the frrst Iayer 2 and the second Iayer 3 of Fi gure 2, or
bet ween the substr t he I IS and t he
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sulfide, is preferred. Fromthe viewpoint of the adhesion to the nitride
filmof the second |ayer 12 or the productivity by sputtering the frrst



EP 0 331 201 Bl There is no particular restriction as to the thickness of
such a dielectric film21l1l. However, since such a dielectric has a large
refractive index, it is possibl cEPIO\B3pR20pBAIy sel ecting the filmthickness,
to control the reflectance or the color tone by ut|I|2|ng t he mterference
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0 + As shown in Table 3, no change with respect to the turbidity was
observed even in the Conparative Exanples where the transparent conductive
filmb54 or 64 was made of a sinEROBIW2N BF a I TOfilmor a SN2 film
However, when the transparent conductive filmis nade of a nultilayered
filmsuch as a three layered filmof ZnQ Agl ZnO or SnQ2/ Ag/ SnQ2 wherein the
silver layer is sandw tched by di eI ectric |ayers, turb| d|ty occurred by Wv
irradiation for =i t y has

the. silver |ayer)
t hrisdgh the di el dciB i [l ayd
diffused to the RVES 3 [Ims\y

oxygen cont ai ned fi /8 tthd 2 On tlhe ot her hand,
no turbidity was jodbey 00 Jgurs, when an
anor phous oxi de Hart Ser nwad i Férp t r g par ent
conductlvefllm(aguﬂntaf ed ijn th¢ T § one or nore
| ayers includingfa 3 | gyer d4nd t fhe diffision
of the netal fro : PVB filmas in
the case of the H d i i i ¢ 3. Thus, it
has been confi rng Lnid Wats phodis oxi de

barrier filmis of qurbidity. In
¢ nmet &l can

nce i b.ﬁrrler f§l mhas an

adequatel y dense }st@ucture. W th i jemfi km the crystal

gr ai fboundari e®far® believed tq congtitu : di f fusi on,

wher eby oxidati@f i 10 fgcilifatedy Fig D9 s*‘,"se tional view of

a heat radiati ereby the optical

adeefuat el y be prdvented, si

properties of t#yg urabjlit D & invention is
stabiLi zed, wherg bl e drgomg. It is common
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nobi | es or
t hod,

to a glass 15 sie avind a | drge frea pbsef YU~fo t§
So
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el ectric conductlwﬁyuls rqurd fof @ he| ®Bar de¥®
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Al - doped ZnQO. Duni pacti ve
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the previously f zed. The
degree of the oxild Re”1 gchni que
preseptly avail ajl & monsec Bblgm | hat the

optl cal propertigs %rge variled. L present
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such oxi dation of tghd heat 3 L hef heat radiation
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enbodi mrent of a fpeat radi at]i n ghi el ding gl asg grepared by Juch a process,
wherein a referegce nuneral) & @ndicates a suljs§rate nade off transparent or
colored gl ass orfplastic, nuses 82 is a heat} gadi ation shilelding film
nmade gf e.g. a nptal, a nifrgde® a carbide, ar bsorptive oxXide or a
m xture thereof, Jnuneral 83 PrseMcat es an oxi dgt®on barrier f{ilm and
nuneral 84 indicdles amroxtag 130 e -Toststgntyitant feature of
this process is to forma thin oxidation barrier film83 on the heat
radiation reflecting film82 to prevent the oxidation of the film82. There
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formed by reactive sputtering. On the other hand, if the filmis too thick,
it will remain as not conpletely oxidized, whereby the transmttance wl|l
be low. Therefore, the filmthicknesd8is preferably from5 to 30 A nore
preferably from 10 to 20 A 40 The enbodi nent of Figure 9 has at | east

three-l ayered structure as nentioned above. However, in some cases, one or
nor e Iayers may be formed between the substrate 81 and the rad| atlon _
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optical properties. The oxide film84 is preferably the anorphous oxide
filmof the present invention, particularly the oxide 45 filmcontaining Zr
and at | east one of B and Si. HowdER033t2M Bkide film84 is not limted to
such specific exarrpl es and may contain other conponents to inprove the
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coefficient by coating a thin organic lubricating filmon the protective
film9l. As an application of the scratch resistant protective
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Figure 10 may be used also for other purposes, for exanple, as a gl ass
plate for a stand table for a copying machine or as a transparent sheet in
general where scratch resistance ER0B3H2YBH. Now, the present invention
will be descrlbed in further detarl vvrth reference to Exarrpl es and 30
Conpar ati_ve Exa es. T e fo | owi ng ve Exarrp s are
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r ef | ecéoi rogmgérative Exdmpies.obt ai ned, were 55% 42% 3% and 20% respectively. 21
EP 0 331 20mheBdllowing Edampdsi dndtGomiparstive Exammlescae dlivecteeicto | axticled avits &igh dowbilitgras as

i n Exanplillestieteddmicigurdse? dénd Bm exhi bited simlarly excellent properties.
EXAMPLE 3 A gl ass substrate was placed in a vacuum chanber of a sputtering
appar at uEXAMREE thanber was evacuated to a pressure of 1 x 10-6 Torr. A gas
m xtur¥® of argon and oxy en was |ntroduced to bring the pressure to 2 x

1Q- 3 Torr Wﬁﬁséu‘l’ﬁé‘%ﬁ? ?‘ﬁ% “ﬂ?@%‘l" °fzi’sP a&?ﬂ?‘%“ %‘G‘ﬁ‘fu
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of a sputhy@bdhidlic aEPDF Bbdisin hydskideNBITE Hourd/as irf YailingawaRd fbrotwd HAGrS X6 ekamifdf thd X
10- [ err] diebility. ifeagh Bass thel dhtrgeOin tari@nsmittinch and jhgRerefldatvity were adhiced. t 0 bri ng
the 20 pr &s sherseratch tegt by éinSof Ebrabrasiveneaser, h@substhriiah snakh Satkj wes besdrvbd) anketst | ve
sput t er i fign showddoaxpallon meratthmesigiancele (first layer) in a thickness of about 620
A. Thema, a zirconiun boron target (atomc ratio 33/67) was subjected to
reacti ve BXpMPER2 i ng .i n the same manner to f orm an anor phous oxide film

[err] (second layer x = 0.99, y = 3.49) in a thickness of about 760 A
In the same manner as in Example 1 titanium nitride (first layer) was formed in a thickness of about

200 A on a glass substrate. Then, the gas was changed to a gas mixture of argon and oxygen, and the
55 pressure was adjusted to 2 x 10™2 Torr. Then, a zirconium/boron target (atomic ratio 33/67) was subjected
to reactive sputtering to form an amorphous oxide film comprising zirconium and boron ZrB,Oy (second
layer, x = 0.99, y = 3.49) in a thickness of about 500 A. The optical properties Ty, Te, Ryr and Ryg of the

. heat radiation reflecting glass thus obtained, were 55%, 42%, 3% and 20%, respectively. '
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The vacuum was rel eased, and the substrate was overtunmed. Then, simlar two
| ayers were forned on 25 the rear side in the sane nmanner. The refl ectance
of the low reflective glass thusepl3st@etiBlas about 1.5% The durability
was excellent as in the case of Exanple 1. EXAMPLE 5 30 A gl ass substrate
was placed in a vacuum chanber of a sputtering apparatus. The chanber was
evacuat ed {Tbp durpliliss tosts ey copdycted o [ther sameTraRer a8 I ExemRie g e filgy gfkitedn ¢
oxygen wiBIF, Pce@cEReNe- bring the pressure to 2 x 10-3 Torr. Then, a

zi rconi umtar et contai ning boron (Zr:B = 70:30) was subjected to RF (radio
frequenc etron sputterl ng to forman anorphous oxide film/[err]

(firs? lay f X r wal placalin. £ véedm chanfber &Y £ KOGSH fardBor WAXEN:
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condugsed in the sanme manner as in Exanple 1, and the sanpl e showed
excel | enexAaMrRbBarties as in Exanple 1. EXAMPLE 6 (Conparative) 45 A gl ass
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abr asi onggﬁﬁ. t QQ)/PARATI VE EXAI\/PLE 2 To ascertain the effects of
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tit ani unpessuceva iadjusteditt 2 xd 0T3Tper Themaditahiomtargbt was subjettedie high Fequencyimegretr@0 A
20 Thmittgrngpé @ Hitaiuw biitidenisetond layeriinj ethickngss: of abbus 180 Aa Then ursenthe samest |
wher eby gonditierbasrin the cessroh the Hirstriayetsanvamomheus vide, le TiSkRp (hirddaypioor 0%y utc3£0)
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‘EXAMPLE 7 25 A gl ass substrate was placed in a vacuum chanber of a
sputtering apparatus. The chanber was evacuated to a pressure of 1 x [err]
Torr. As a glass substrate, a bl uBP@§l33820EBbstrate having a thickness of 4
nm was used. The same gl ass substrate was used also in Exanple 8 et seq.

Then, f grgon and nitrogen was introduced to bring the

pressureg(ratﬁwpfaz\ln%%%fg Then titani um was subJ ected to 30 reactive
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r ef | ecioanfidtksOvbrd dbSorvidd, shaWing foobstfdichGesistafde dnd abtakicnaésiztanedhanges in the
transmttance and in the reflectance [err] of the heat radiation shielding
gl ass t huGOMAXRATINE EXAMBIE2 71% 56% 13% 12% 0.0068 and 0. 026,
respectively. The transm ssion color and the reflection color were neutral
t 0 such an &xaseertaintthragfiecth off Example 8,reditaniytrxide filmapontejiing norslicondfirst layerhwehiormeds e
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as in Exa s owijn ors%a hresrsanc al?;_%srontrzs&{rr‘ané ‘l,glnt ering to form
Zzi rconi um ni r| ﬁ') dé b@f b a thickness of
about 20 gxamb the gas vvas changed to a gas 50 mxture of argon and

oXygeny and t e pressure was adjusted to 2 x 10-3 Torr. Then, a
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for 6 hougesongrlayer) IR thrcm]gss/\eft outf 200 A.\Tbe visibleslightotransraitignae Ty.[{ke tharsalei erergy of
the fil mtsnsmitgnes Fex b ‘\ﬂh‘é?fg%"’ﬁ On drspiie suagerRys diervisiblg hgbtrrefpetﬁrrcre@s “\ﬁ/as
obser v&d. ?é%;ﬂfﬂﬁ%@ﬂ qolp r ghaages trapeeittaneeandiimthe refleckl®he nanner as in
EP 0 331 B1A %Frf?ﬁ *@avad-mfraﬂmqrés s Phtainetwere-dick F?"én‘t"’ﬂ%’pé’r@?ee%"das
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and sili GaR ek Moed X8lentscratch reSiStancsd 0.41, 4.31) in a thickness of
about 200 A The optical 10 propertles Tv, [err] and the col or changes in

transm t teaeeLE8d the refl ectance of the heat radi ation shielding glass

t hus obtained, were 72% 58% 10% 9% 0.0074 and 0.029, respectively. The
transm ssi o teolame manebr bhip Bxafigiet. tzraniumotas subjeetee taredctieLepattegin to sdrin yzirconium

di st i nguinitidedfirst layer)toh @spiase ubstrate ip aghicknbss 96 atwhiedtA. There thegasivad Ghiangediéosa gess 0
excel | @ntmigure jof aemansl exygen. a8 thxpieruR WS atingedsiac? %107 iTomnThem adirceniudboron
Exanpl e 7arg@ Hetomie tavip 20/BQ)ces wsibiesiod AP reselivp $utiRing 1o doniead Qide filTeZBiQystompigingr i n
a t hi ckne&eonym agg peren (sepond layer ¥ =pb78; ¥ =h§7) iRedhidness etabevt 2007+ eact ive
sputteri % The optigahproperties v &e: e ﬁYGc?B‘i‘lf“ai"?l?"r?Qa"S?sr' irapmifitece g B he retlocianng
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heat v 8di EVEEN S uGhith Wothd 538 5vas bl R AR HyaloGudi ach O sddlfo s 258
%onrg or in boiling water for two hours to examine the durability of the film of this Example, whereby no
change in the optical properties was observed. The durability test was conducted in the same manner as in

23



$ubstantial difference among chromium titanium and zirconium and they
were 72% 58% 11% and 10% respectively. The color changes in the
transm ssion color and the refl eEPi0831208 81 were from 0. 0031 to 0.0065 and
from0.028 to 0.030, respectively, i.e. as excellent as in Exanple 7. The

dur abi | i | s ellent as in Example 7. 25 Now, Exanples for the

articl esé’éﬁ"wa%%ﬁg’ﬂﬁ? g'ﬂﬁ ﬁh?"(sgﬁxﬁeé'e'gﬁﬁm'qsﬁs PlEg%WFé%75 and 9 will be given.
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" filmof this Exanple, whereby no change in the optical properties was
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same fanne gé’“‘?W“ﬁ'gﬂﬁﬂ% YoM 55 TéS‘M 358 RE%"Yibj ected to reactive

SpUtte“éﬂ'gTﬁe .fo sMafdo H'ér Fem(g rom-bxide2$5de). oP"% RiileP e u&% fe in
a thi cknesgss ,a, g., F1odB% mshwag oth @ 1eAtsic % SHEGNHT € Of

argon and Ry 6% s oﬁi&ﬁﬁé{é@m I e it Qf 2180, %eé:nl%éesérbgﬂ a
zi rconi un 002 k3rHes. (atomc ratio 50/50) was subj ected to reactive

sputtgring to form an oxide film{[err] conprising zirconium and boron
(socond 7 ay®y pascess cobitingyto <Cidm68,) whekbinda tnbm-6:idae S5ide) for abbture? M6redk. cofipsed
optical prepetibliyesa pubstajce@trdaitingromOl 10190 &b 9 6f Zr and ffoth 3 10®8 aMBmictoe BCE +a81d | N
t he refl ecérarmos b 67 hiemicsabs O, pobividdd thar whén 82k € iBNG <dl.2aSis+ BALB spittedigrte thym wer e
76. 9% 61. #Gof rBSigO, Wh@oip x 0z £@ Y farea®@b £x 328719 > (and @spe< #e, peviged thitavhbrend

radi atei on 8hisQWerg3-gl ass was inmmrersed in 0.1 N hydrochloric acid (HC) for

240 hours or 0.1 N
8. An article with high durability which comprises a substrate and one or more thin film layers formed

thereon, wherein the outermost layer is made of an amorphous oxide film composed essentially of an
oxide containing B and at Isast one member selected from the group consisting of Zr, Ti, Hf, Sn, Ta
&5 and In.

9. The article with high durability according to Claim 8 , whersin the outermost layer exposed to air is
made of an amorphous oxide film composed essentially of ZrB,Oy wherein x is0 05 S x<1.0and y is
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\
sodi um hydroxi de (NaOH) for 240 hours or in boiling water f urs to
exam ne the durability of the filmof this Exanple, Wnereb "Elm”“m :

the optical properties was obsergpeglasiip® Burability test was c
t he sane manner as in Exanple 17, whereby the fil mshowed excell ent
properties as in 15 Exanple 17. Clai nms Clains for the follow ng Contracting
States:EXAMPLER8 FR @B, IT, SE 20 1. An anorphous oxide film conposed
essentially of an oxide containing B and at |east one nmenber selected from
t he gr oup'dBmsAmeranger @f infpampip 17, zigoniumyvas ?‘!S’jeﬁﬁ to rpactive spytfeang{-for ﬁ'(ﬁ?g‘“'ﬁxr de
film acftta e aﬁsﬂzaaa'ﬁﬁslsut’ﬁrrﬁteeha Ptc‘% a 5$P|9 ‘6‘?“5?{‘9 o
corit ér (a na%&ee%'?fs‘trgg onjugvierol 5
[err] ratn 5 ﬁ ermg to T§2 gge Fn] ogmpnﬁqg

h irrc U % ro1 soc Clg a thi knes about X f
aror phot rich %’E‘ ori B I s&f&%%ﬁdjin%%& Libth! Y 0
an oxi g fid £h atal 5}? ab% ?fs?"ﬁ éng I's
0. 05,4 ergg ct,J,e, an tomc ratio i'S 2 y [er] 30 4.
The anDr phgy ieadrsiistian sh.Lrah@aserﬂs r]ﬁnér?edq‘ ahmh;dmaﬁtah&tt.d Clf RFRASRArs or 0.1N
essent i kil Wérodds 4OELIE 240 RLIZION G belling Ratdiier tho btk td HEMINS IR dukSilig toP B C
rati o Xirfof Bid Bxarfble, WHEPebRind thangs & e opticall prépertie® wéd otdBded TRe AdrdbMiyCtestadasO Y
of 0 t ccordduc®d én theOsamp &fidnherXas-tin JExarifle 17, Zwiafby theili stiowbd , exgaliant ipeb@ettidshast inwhen
X > B, bBxaBp®125z + 3. 35 5. A process for producing an anorphous oxide film
conposed essentially of an oxide containing B and at | east one nenber
sel ect edlalmsom t he group consisting of Zr, Ti , Hf, Sn, Ta and In, which
conpr i s¢éaims fpy the folleying %Fﬁ@ﬁmcﬁ!ate%k?%é’ﬁ %G8 WiS& ure thereof containi ng B
and at | east one menber selected fromthe group consisting of Zr, Ti , Hf,
Sn, %a fandniaporbousyride dim semposed pssentiglly of acaide caniainipgy P 1gd tab'eiﬁt arqrmsmber
wherei n aSHeEfRAJ® 9’89\‘1@@3'“89“6?'1’5‘7(%? Pﬁ%‘t'@of corrposed essentlal I y of a

subst ané:e ont ai.nin Al é 0o

of & ar 1L S"’?é%%@‘iem gkl et ek

45 77 The process according to daimb5, wherein a non-oxide, oxr de or a

m xtur ey t hgd sﬂérp&ggp,@ ﬁﬂg't@bla% wahﬁh%%ﬁlpééaﬁﬁséé&t&ﬁy%f% d€ad Edatlinthgt O 90
exsloh) Bk

atom ¢ % of and'p &, oih the atSmic #8 Mof B 18 £is Fos's >0k 18HAd e @Bt ad Yoof G0N C
% of O. przprglgctepst;rsat when 9Zr < B, B < 0.25Si + 9Zr, to sputtering to form

a fijgomof [err] wherein x, z and y are 0.05 [err] x +z, 19 >z and 2 <y <
40, proui drglarhérpriousVbede ﬂ{m%cébﬁ:ling to CRinX §,avhich @& cobiposbd Ssseftially st af lokiteC tontalning h

hi gh dur alar, |8 énd SMiZ8LSi.0nnwhersrethe atomithatia abicB i, tbe atooit ratorzeof iShiorkrfand the

| ayers f ortmit rétiver ef@nto Znbe0ds s % he., DU errnb K vl <0402 providedriisadl @hanfx >a8) xa®M25phous
oxi de filrm&onposed essentially of an oxide containing B and at |east one
menb®r sel ected fromthe group consisting of Zr, Ti, Hf, Sn, Ta 55 and
I n. 9. 5Thé pcessdprepragueing #n aperriaysiidp film compesed gssagialyot e 921'%08"*&'"'0916?@51 # t he
out er most eEsAEp membeisseipcied) ram ihg aroypsenssisting ghZra Mor it da 859 Wewlish spMPERS oS ed
essenti al F letﬁf'"g[cae’?‘t" OXigl, ©xigl9, 9 ?("Y"é‘"‘t)thﬂ?ff’%‘}“f"l'“%? neyat lpast onp mgmpey selegteg om  Ep
0 331 201 group onsrs ing of Zr, Ti , Hi, Sn, Ta and lrttosplf_tt ingp S2 <y [err] 3. 5 Or

[errf g d ﬁ froc sszac%n 0 05 er r oxnmz?.goxrde 19 and s ompoSed
provi ded thafs g‘ zfon % ofzrd t“rc@\g (; nﬁ ofBand
dUI’ abl | | t X’O %e to 9putt ]m 0 ﬁ%

conpri si ngndy, |at|on re mand t he a ¥1¥ous oxr e Tilm
are formed on the substrate in th|s order fromthe substrate si de. 11 The

articl ez, Wirkd) phicel3 4beér@iRd ltd iR GC Wheteinta héh-&xddd] Bridd, @F aSmixtifaCihbredt dmpbast
three | aygsssntal/§ilal sibsiicalconfaMig R &G 961EHiE 83 61178 ard toM 3 1@ 95 @inicroael Bt &N
refl eti ngaid o aR067 diceni@test P Frovidedhatl @hdnigznk BAB @ 0f268iMedZrl sputering th fofm a
subst r at e filmoftZnB,Si, 0y wheresir X, @rnd h@re0LU5 x at £ 185 Gand 2 2.y JUE pavitédotha wher k> hi gh
duradilitg,ateeszd+fB8g to Claim8 or 9, wherein a total of 2n + 1 coating
| ayers (n [err]
An article with high durability which comprises a subsirate and one or more thin film layers formed
therson, whersin the outermost layer is made of an amorphous oxide film composed essentially of an
oxide containing B and at least one member selected from the group consisting of Zr, Ti, Hf, Sn, Ta
55 and In.

9. The article with high durability according to Claim 8 , wherein the outermost layer exposed to air is
made of an amorphous oxide film composed essentially of ZrB,Oy wherein xis005<x<1.0andy is
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1) including a transparent oxide |ayer as the 2n + 1 Iayer E ‘err] 0) and

a silver layer as the 2n layer (n [err] 1) are formed on "ﬁﬂﬂ
t he anorphous oxide | ayer is forER@3%h201®1 out er nost Iay ‘”m]

2n + 1 coating layers. 13. The article with high durabl’rlty accordf‘ng t o
Claim8 or 9 V\/nereln one Ig¥er .of the a rmrphous 0X filmis formed on

one side of ﬁ’a g ? I8 o B4 e 085S x1H 2 %<a%ﬁ'ﬂl?e<él<a?eﬂr°weﬂd%vpane
corrprlsmg he(‘f)> X8 bs % e havi ng (i) atotal of 2n + 1 coat i ng Iayers (n

Lerr] Lo A TagheOfn ) ‘rl IS L8 b 3 Bl
the, 2 °;:n .s%ﬁ'reﬂéﬁm gph S e Tl Himed 7 1)

andM i) e Iay r conposed essentia an OXI e
contalnlng B and at least one 25 menber selected fromthe group’

consi st i1foTHaf artiéle: with high durabifty ac A0 Sialn 8 of 8 WHRRINCH Idaianrd lafdrd Bsipribidy &7 Of
said 2n + gan§Rarhi didedr)f, % heandduéuga réRéifg Alm SHAMR SbAshbEstdRS filnf] GleTbrved GR

mul t 1159l azieélsubbttaks .au“sm?da;efmnsmae@smgmsen sai d substrates, and with said 2n
+ 1 coating |layers and said anorphous oxide | ayer facing the inner space.

30 15. A2pTmecsis® with high dashility @gording @rdidira [8er 9/ viharelniagbtalchtizra ki 1 dobting laykwis ¢l
conpr i ses: 1)fireludingng transpeeant oxidedayat asaiie 2net [1daybi (ng O arldra siiver layes abthe Rataper (f 01 mi ng
an oxi dat i Drarefermed en thp isiibstrate agrsthe amquphotscaxide daxérds faeved on thd ioptpimost lavef df exid | ng
fil m®rom et Agoding Wvered when the anorphous oxide filmis subsequently
forrred on said oxidation barrier film said 35 oxidation barrier film
t ai m"?rg"ler?é'c?d’ﬁ'ﬁ hightdyrabitily @pgoriing de Clajme8 8h€)r"f5‘ﬁ‘i§!!ls°"6J@W€fé’ftﬂB ggerPhesaside on
oxi daftim éxformed P"%ﬂesfdPPh?ac'I‘ $iferef iy substratepr phous oxide fil mon said

OXI datl n rg,) sai d amor phous oxide fil m bei ng conposed
esserf? ‘ﬁ‘*’e' 8‘”'??8?1?"&'?%?'?@ B and at |east one member sel ected from
t he group c (:t

4.
fol | owi ng Con Qn §_t Oatm%g ?\jgform % on%lf' 9 i::llars]treate 'gcllglr:aa%n%gnllé?tp
oxi de fllmco orboR po@&i&é& %:{%Q%%EH o rbdan%at'l %Tneone

menbeg sel ECtﬁ\ JQQib ogftﬂél obpdbhdistig 5k, Off, HE"sn F&and , formbH onltRle b
whi ch conpri sg§er4,5sa.d2n £ Y4RbARG aybs, BrdNON- OXI de oxi de, or a mxture thereof

cont ai ni ng Ep)@Rslordhord EBSHatedNE nenber selected fromthe group consi sting of
Zr, Ti, Hfdout,or Tiultieghited Wit &h Mk lshab ibB@een’saidl $iBstiafed,Cand With G&i® 2Ali g cbing] ai m
1, wher ei Nay®rs'Had sdK aniepho@dxidie Jayerfacing MeXiner spadeher eof conposed essential ly of
a sulstance containing from4 to 90 atomc %of Zr and from3 to 90 atom ¢
% of B aBdA process fof prodncitg aroartidle withdigh curdbilisf, which songridsect ed to sputtering to
forma fil m fmihea hdat catietion reflecting im@n@Suljstsate,] and v is 2 <y [err] 6.5. 3.
The process #uning @h eydation bardgr film so @k d&a priotactzsaidoheatosiiigfion reflecting filmp from baingt ur e
t her eof conjsizedyhenshe amprahduy oxde fimds subseayently desmedPm FﬁPF{:] o¥iqation barriep filg said ori
% of %r antrdetjosbargertfim gentaining ihecsamp Fretapelament assthe amorphougiogde dnbeformeden said oni ¢
%of 0, er?’ﬂ’é&a'f'?gfg'g rIv‘\?/pen o%rwé B, B < OBZE%?JF@Q%QMEFQ(&BE utterl n té) form
I m of < 40,
or ovi ded t%w%ﬂiﬁ;g §g% 05 '2'"4 3"‘“"2%"’35" ®p Tﬁ"&’é’l%ﬁ’d%‘f %: P
c L, cogsis}ing bé‘é 2893 oduci ng an article with high durability,

corrpr|5| ethlnfllmlayersforrredthereon

wher ei ndﬁégoﬁt‘l%?%@ﬁq ayer%ﬁnétageof an anor phous oxide film conposed
essenti gl | ¥ piRbesdifr Pbiniding QIQEH% HahJ'&.dBﬁﬁf% bseli eﬁsﬁﬁtla@rﬁ'r’am%ﬁmﬁﬁﬁge@&ﬁ%f rom
the group 16RNsheShérmir Sdlectdd. fr the gidlip coPisting @f 2A ¢k, IHA, SnVRA BAY 1R O OPrised
formaeg a dusedting adérdxde bxid6,for eﬁmlmgth&b&f%m.@ EBaHa%t badk She rieAibai Sd@ciddMirom

oxi dat i on thegreipedondidtihgofZR Ta $if, IS, Tr=6d Mab sgudriig.heat radi ation reflecting film
from bei ng oxi di zed when the anorphous oxide filmis subsequently formed on
sai d oxi2détheoprodess a¢cending fto |Gigim Siaiwtiereini & adni-axide,naidel er afmikinne Ctberbati compgsed he
sanme mnet al esedniiate ot a substarive centainingliomst 1000 diemicGe bicZrfand et 3 trB0stamic Waf Bahd on

bar riser fiffom 0 t@®6 atomic % of @ isrsubjertadtie sputiering tedorm afilh dEZrBiQy wheyein x isi 0P5@ei At i on
barrier fiangyisakdsdPor phous oxide fil m being

3. The process according to claim 1, wherein a non-oxide, oxide, or a mixture thereof composed

essentially of a substance containing from 1 to 90 atomic % of Zr and from 3 to 95 atomic % of B + Si

55 and from 0 to 67 atomic % of O, provided that when 9Zr < B, B < 0.268i + 9Zr, to sputtering to form a

film of ZrB,Si-:Oy wherein x, zand y are 0.05 S x + 2, 19> zand 2 <y < 40, provnded that when x >
3,x<0.25z + 3.
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conposed essentially of an oxide containing B and at Ieast one ne

sel ected fromthe group consisting of Zr, Ti, , Sn,

process according to Caim4, whe B 1331120181t erm)st Iayer gmmgwﬁwmlm”m
made of an 15 anor phous oxi de film conposed essent ially of enrr

wherein x is 0.05 Sx S 1.0 and y |52< S 3.5, rr wherei n X,
y are 0.0% @ R’°°Ps§f°' aro@cmaraw'ezwna h dorafity, SOy PR A1 o & r@re:,thmy

0.25 A dhegeop,; whey quigymost |ay\%h fopose
compr i 61 ng i, 'vr= ahaago ?rtar Tgéerah'aa&merwe afszgﬂejr%gﬁsgmm 818 L2 de

frlrn are fq F order fromthe substrate side. 7.

Th 8{’“ Iq'leatr |at|on l’ e flm on aé t

epi otess % Gt e Wi dladly s@a saﬁgief‘er &é&.\éﬁrfn oGRTHR 4 G
transparent &’ “ﬁ dn' the d\ir@ou@o i Fﬁ& r%{ mh. saud
amor phous  Oxd,f38ioh lbhrar M Sontafhh éame ﬁﬁ@arﬁd?phb &ldQ'i 08 Gh bdie
substrate srdiﬁat,ogg rRer filml N€ process according to Gaim4 or 5, wherein a
total gf 2n + frhiRdinb @ﬁoﬂpﬁdﬁg odd flm[oRlskibl okidlatibd) Banitd kD) s@ld brihéYPIToRS bRdd! filrR BbiAE

| ayer as thecodossd bsdemiay ofl dh dxifo! dontRhingdBana &b iidastedine Infyrbbr Sufoctoll Gro@nthd gives (N
[err] 1) ar ecohsistingest Zami, H@nsStabakinat e, and the anorphous oxi de | ayer is
formed on the outernost |ayer of said 2n + 1 coating |layers. 30 9. The
process o0b. Cihai preceds ed¢cording \tb eliaih 4, ovhersinathie routedmosthisyen respgserb s aio)is cedd ol an | s
f or med &n orenogihoke azide Elmadomposed esséntitllyef By twharein x iF0%hk SHpnde finc2 3% = 3.5,

Pat ent anspr W #eB,$ilGly wherbig srmhed Vare ¢:05gos t 2at €t arBi2 < DE 40, pRyvidethatjwhon GE3.1x < Ej n
ampr pher Oxi¥#i03F zusanmengeset zt i m wesent|ichen aus ei nem Oxi d

ent*kdl tend B und minde- stens ein died, ausgewAhlt aus der Gup
best ehend Sa e 2rocessiof Claim 4 a5 b, wheseln,af Jeast {wo layers eompriging a g-"i’l '°’Uﬂﬂﬂft'i‘q Hrgadi f |
Anspruch 1, R AMrphoYRIdA film, E’ﬁéﬂ@?{ﬁ‘émhﬁ@tgé’f 1his oydgg; from e bﬁ@?ﬂ 9% d,

)e(nt S fg?quzé'eégr%e? %@Fm and h i}gﬁgt ﬁ\t Orrver ha'h tnn E par%l ﬁﬂlc%f@(regﬁes

Q(l dfr I m na f"fs oXhen 2usarme st aus el nem
a en r und B (ZrBAy) worin das Atom/erhaltnrs X von B

zu Zr égog_ Srhépﬁcéssgodo lega,d,qso,gtorrverharltm s’y von 0 zu Zr 2 <y S3,5°
ist. 4. Der amydbiea ot of an M1N3&Hg APSP IS iciudfl§ b trbiBpiiiit SRk lafeh 85the 2n + 1

~ zusamrenges hyl (nl256) aAd'8 sivbiNBYS sthél2EiBen @l 3 B téimed Bn the Qubsiratd, AhdPihSk@éAous
worin das Atdxie Riyétad fofed ol théQitelhodtUayér of sal@en At1sautRg Rgers.Nis z von 50 Si
zu Zr uypd das Atonmverhaltnis y von O zu Zr 0,05 Sx +vy, 19 >z und 2 <y <

40 sind, WOrEeessstor Claieddt, or \Gewherein one Bayenof fie @nmaplious oxddel filrh is farmed/en br@lsideror zum
Her st el | en edatteddeconthephishatéXxi df | | ns, zusammengeset zt i m wesentl i chen aus

ei nem Oxi d, das B und mi ndestens ein Gied, ausgew hit aus der G uppe,

best ehend Pa\gptagspriche, Hf , Sn, Ta 55 und In enthalt, bel dem man ein

ni cht 0k diPstentensaighe firfpigende Vertyaggstaaten : BE, BE A} SBHLFRF davon, die B und

m ndestens ein died, ausgewahlt aus der GruEpe bestehend aus Zr, Ti, Hf,
Sn \"I'a und- | En anerpher tOxrdff@,r usapengesoigt im wesentlis id, enthaltend B und minde-
I 1| | H‘%HF F‘".‘i"ﬂ a‘rSPe"Tﬁh'* a‘é der ‘E’“F’Hvrbes@e%d a“?éf fThHF- §Pr Tﬁéﬂ&‘i‘r'"Anspr uch 5,

s ol e g@%@ grr%gé Tt ik o e

und 3 bis 90 um el nen
aus 7ZrB,, Oy zu el'nen Wert von 0.05 x S 3 und y eonen-

Vert von 3 <py aﬁo@hé oladim néch Mﬁf)rfjé}m &idr AP EESoARPE Elsbnmeng¥tzt i3t &is'sinem Oxid,

Ni cht oxg di' s chgaidva R Lhd B (Z@LB)), Wt dBI bRk ERidk S6NERG D)8 x < 1,0 ist und das
zusanmenges eAéhvethakMES A0 JuGiek yadiss gt. ner Subst anz, ent hal tend von 1 bis 90
Atons Zr und 3 bis 95 Aton®% B + Si und von O bis 67 At on?o 0, vorausgeset zt
das, wenn 49Zper amBrphdd Osidfim 2iali Ansplet 1, dee ins bssbilichen Eubammangesee ist ki ¢inedrl Oxid

Zr BXxSi zOy 2z Uenkhalteri@ Zy, B/t iSH(2XB,Siz0,)) worinydasl iAbmisarkidtoit knop B abZmdds Addsnverhiitns@ von  +
z, 19 >0z undl @& Zr ynd<dad Rtomverhditnisge yart Ot zud&s0.05v8 NN +xy,>193> zx@d(2 X5y <+403sind3.

Ei n Gegenst averhusgesetzy depBeenni{x] 3, kar0lSz t+ 3igter ei n Substrat und ein oder

nmehr ere darauf ausgebildets dlnne Fil nschichten unfaet, wobel die uBerste

Schi cht a®s Yarfgen mﬁgﬁ@“pn@megfamprmqyeg@@MS, zusammengesstzt im wesentlichen aus einem
Oxid, das B und mindestens ein Glied, ausgewihlt aus der Gruppe, bestehend aus Zr, Ti, Hif, Sn, Ta

85 und In enthiilt, bei dem man ein nichtoxidisches Material, ein- Oxid oder eine Mischung davon, die B
und mindestens ein Glied, ausgewihlit aus der Gruppe, bestehend aus Zr, Ti, Hf, Sn, Ta und In enthil,
zerstaubt.
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‘zusanmengeset zt i mwesentlichen aus ei nem Oxid, das B und m ndestens ein
died, ausgew~hlt aus 16 der Gruppe, bestehend aus Zr, LII"“LW“LIW@HIMH“I
und In enthalt. 9. Der Gegenst afl 0033121 Bter Hal t barkeit n _
worin die auBerste, der Luft ausgesetzte Schr cht aus ei nern*anbrpher
Oxidfil t eht sent es | st._ays 7r B worr n
X oenengn Q'e? r\PBndaﬁhjg "ﬁﬁt ‘§ geﬂ @’{)ﬁ °"<° .ssgg:g/gtom Hoder

wesent] cher‘l aus ein
aus Zr BSI don g@:@ s?}\ 0 z? wlfHFI merbaa%I rtﬁgi%a EQI % forr X errl ’W%e< 19

und 2 <y \Aﬁnlp
groger tba ?1 E&nspruch 8 oder 9, worin m ndestens

Cegenst an
ge—hr CRt RRrtahibinratE R&EBrull 5. 'Wosih remhtatrtﬁd.w.té kiR RN EGE odiek loifld thi'r? RafdiDr phen
c><| df i | M yiaARRGdestit Tn WeAtidhelals 3RBI Sbstanz Conthaltel vohAMbiS RN Atk F ¥l §58 aus
auf dem Sulsiss & +3818€ 06 616% 631A%h% b vorkReies6iRIRESHeAN Uz B, BIOBEESI + 971,

Hal t bar k eizbrstaant wird\umsinés IFil® agscleB, S0, 20ildidn, Warip StesinaydisdBedeltingnassn, 0,08 xhassend
ei neme t r ans pagend vl 2&i yt ek virasgdastat das, wein e B0k Ageznes.t r ahl ung

refl ektierenden Filmund den anorphen Oxidfil min di eser Reihenfo]lge von
der Sub8t rEit Gegehstang it graser dHalthalBeib ler eit Sabsirgtcdond| elre bdeB Grehrere daranidlausgebildefder
Gegenst andilnriet Filpsciithten HexifaBh awdbeii die rﬁa@ﬂmﬁsm @bs 8ineral @mo@hen)\Oxidiiim | bestghds ant
2n'  + 1 ) Izusammgageseiz i wesantichen ags dinemeOxid; dps B aim! mindestens eip Glieds auspewasih Besn

Oxi dgThi cider Grepechesteland ausiZr; Tt .SohTayd INepthiit0) und einer Sil berschicht als
der 2n- ten Schicht (n 2 1 auf dem Substrat ausgebi]det sind und die

amor phe¥3 8’9’ Gege@i‘?’lﬂ's‘@ﬁ |9E,‘ﬁ 'Pa"ﬂ’é r“a?'\JB'?P’é'?'bﬁ' %‘ﬁr%?“sﬂé? 994 Lyft f“sgeseme

OoaT rdf estw g eﬂqefe ZrB,Oy,
Hartzzﬁiz.m%gtettigg s LB R,
er

oxi dff I'm v dig 8 e*t"‘ ] e ’Serzto tr%?tvora"%s a""1 'ﬁ%"t" xr S

Ei ne doppel v’erg aste Fensterscher be unfassend: (1) ein Substrat mt (i)
! nsgesaﬂi Dof Gé ¢ rdio? HaRTRbC Rack Ansprubh '8 oo, bk o §@le te , di
ausgebi | Iginos iy mﬁﬁ% AP RIS rrehld;da imAUas b m"rﬁc:f

Schi gt ( e Sorfder BilidtrfieheavdaliiBinSubdnei Husgebifielid@. 2n-te Schi ch

ei nschl i eBen und 46 (i1) einer anorphen Oxidschi cht d| e [ m

wesent | 11 Ibeh Gagemst@id M grdBed HASRGNR4LE OSeirach 8 abier ajaﬁamBmmdstansmissﬁiémﬁ, ein
A ied, ausgestehd toinan FardparentehUdiglakiribehsi €l Nahod WSErdestrailiing rblfektictsdenTBilmIGH | N
ent hal t unrlen aadrplée OxidBeris tieser Beihantoige vdie der Pabsirmaiadie rrUL auf derd SMtratzaugyebidhi cht en
ausgedi | deindi st und (2) ein odor nehrere Substrate, di e doppel - oder

nmehr fachvergl ast sind und ei nen I nnenraum 50 zwW schen den Substraten
aut wei st DeGegenstafidanipgroBer Halbarkeit,nagh Ansniuch B der h worifi insgasanit Bhict Olberzugii cht
dem | nnenselighten drgé\)\mwhhslthﬁdemetHansear?mev&xrdacrwcetmtwmrtstsre ¢hicht (292 und
Gegenst an@Per ilperschichipis derian-top Sehicht {n 2 H-puf da Subsiyat aysgeldet gind ued e gmorphe

W r nﬁsst ralﬂ"’tﬂf‘@'ct‘t@f‘ﬁ @ktqﬂaﬁt@hﬁﬁwhﬁer%§ 1 rzgq%wptghgxgge{bgget '5'58 Ausbi | den

ns- Sper.r urn n Wrnpe
’ S g °{%ﬁ‘5 %ﬁ@fﬁ?ﬁ% E“ e s HE Y PRt
O<| df6| It m 3 aggaf’ FAnRLodey Iedey &Rl au§8 Tt1 m ausgebi I det wird, wobei

O o | e Eg"" iﬂﬁfgﬁ“ﬁ“’?ﬁ@ﬁ%‘é’ﬁ’sﬁgﬁpﬁt oLl olerent we das aur dem
anor phen OXi Oy idshdarfttn 8 0pa sschﬁﬁeﬁe% auf Bobn Substrat ausgebildet sind und einel ;
c

LTTIEE LT |ttah$par%htla|01«d3dhrcﬂt a’i o 2k + nt@ b DR UNDEISe SHBBEdhichl 4B aiyeRel der
am)rphe Oxi df gchiohtig WasHREHibdes BRN zusammengeset zt i st aus el nem Oxid, das B

und @8 ndest eng) ehenaridrphedl OxiasdRigHE i Tt weadrflickba lausSingapexid asinshagskottist, das B Ti ,

Hf , Sn, Ta uncd Imindestérisadint Glied, aublmivihit e dpT Glogpe bosteHeod a@cTrOHHf)/6i, (Taags Bit aat :
ES 1. Ei n Verdnihkit emi @ dertiaoBastan $obiohtelengeparmten 12p hem Ubrzugbichioien aliegebildet ist
zusammengesetunt i st i mwesentlichen aus el nem Oxid, enthaltend B und

m ndest ens {Zheinnedet mghreredSubsirate; slieAtidppel-a oder d@hﬂ@vmmt bied uach eineh lpenragm, Ti |
Hf, Sh, Ta gnieehem den, Behstiaiem gufueisen.zwebst dighn +eil riibsrzugssehichien ding cire Amorphe

Mat eri al s, @*“FF@@C'M‘P’EE‘"WF‘ZMPW”‘“S'E‘F ner M schung davon, enthaltend Bor und
m ndestens ein M aus evvqh t aus der Gru e bestehend aus Zr, Ti,

Hf, Sn, 151'%%%3 Wﬁ?%‘ " 6° k"lt dagypfaft: oj
ni cht oxi d Qe ra 19 " e
zusa att!) ”% H'fgﬁer a orp rdfr él?g.?efr:i F %e:'lﬁ C&’ égh p%gréﬁ\r% a

nd 3 Dbis s%eblldet wird, wobei der Oxidations-Sperrfilm das glerche Motalleloment wie das auf dem
Oxrdatrons-Sperrfrlm 2u bildende amorphe Oxid enth&lt, Ausbilden des amorphen Oxidfilms auf dem

30



*15 Atonto B sowie O bis 66 Aton? O enthalt, zerstaubt wird, ur einen

Fil maus ZrBxOy zu bil den, bei dem x einen Wert von 0,05 S

einen Wrt von 2 <y S 6,5 hat. EP033121Blas Verfahren nacmlmmﬂ mmm””",
worin ein nichtoxidisches Materi aI e| n O(l d oder oi ne M scitung dav
zusannengesetzt che z enthaltend von

s-g:)er rsneu b X fl | e ememi
At onth Z hive 9 (O "hH
vo?ausgresg% 'H'Hdeﬁff’s 94" e a"?g?)" s cp Q'Ppe 395;’ Y&l Wﬁ(ggsﬂ‘r’r{ %i nen

F| I m aus zrB8 mtzu bi | den, vvor| n x, z und y di e Bedeutung haben 0,05 S x

EE‘;LS, r@%%i& t das, wenn x > 3, x S 0,25z + 3.
4 \-El n V;a% r'ﬁ?ﬁh“%\‘ eé‘tgg ngg genstandes mt groBer Haltbarkeit
unf assenq Qhiflventiter mume,?-énes amofphdh @mﬁns%me&ﬁmaﬁsswt iSO HRBELPIHLR b
dunne Fi | MegainCie® BrthaGHAEE urfdl fRindbstBIRY éhief MIGSCC Bisgswahit BisNRAGABRY BR3RRbnd aus
Oxi dI fi | M hergast sy, ré uidsh, uniiebend USSLEERUEE AR08 hichtUdischBNWRSERIE, |oined SxdsTddsr
el nems&Xi d,einda MisBhung Haven) eRditeraS Beri uind Mhihgdistenyd ein avigyGMalisgbwahls ausi @er Grupipe,
best ehend a¢stehdnd aubizr, ThiHf, SBYTa uhéinund I n, enthalt, das unfaBt: Ausbil den
ei nes Warnestrahl ung refl ekti erenden Fil nmes auf einem Substrat, 30

Ausbi | de® diandferidixandeech dnsprpar whiinl efe jchioxidistbes Walerizh reine Oxid\bderesirer iis¢humgy
ref | ekt i er elagpwnzusarimengenetztiior weSritithen @ eingr Subsiinzz din 4 hie®thAldee Zrnupd Shhis 90
Oxi df it§ m naddm% [Borowie Qakis 6G) AlemaP @athilp pesstiybb wird; P!“rﬁmmftyewq B0y i piflen.fsbei
der Oxi dat idgmaceinge Wert ver Q.08 5B undoneineniYest vere? 8 ¥ fiS Rite das auf dem

Oxi dat i ons Sperrfl | m zu bil dende anmorphe Oxid ent haI t AUSbI | den des
artef phen3-08eaVertsgen 'EPF" d‘é?ﬂ"'@h‘d él’f"i"bﬁg "Sﬁ@?‘?'?cf‘?snﬂ“

'I"gdfl | m
t | nthalten

et SRAEIETT ?%ﬁdwgp@:@gg gfge; E.gmq 454

H, Sn, T

auBergte acﬁ;r Cutt ausg etzP j?%cﬁql C é%usem'eggem an’orp en Q(l dfil m

her gest ely| tedrfdnred! Gim HERARA BMbd GEI3RHanGo AT BIORY aifbhadkbit nthssrdSein’ s B¥at fhdVOr i N
X eingfl \erdn ¥4aP nfdfkere dardds SlRgeBilds ga hidhtdRO WeHai M6 Husdfd) Séhicht ¥ussiner DALt
oder aus ZriRephéi Bxidii hbrGestoit &, Hét uéénﬁ’deﬁge%fttlﬁ ikl W Sdhtiihe wus eifent O%id, das B 19
und 2 <y <ind Ghind¥élén LRORGAS, lausddinit WG4 Bor XGriipps, bektehend atfs Br, 2D, Skl Ta Gnd fRas
Ver f ahr-en reamim, Aasymraseh 4 oder 5, worin m ndestens 2 Schi cht en, die einen

Var mest r ahl ausitfjdénadines W inssteanthag reflektisrenderdFiches ad wierd Satstrddi df i | m unt assen, in

di esemro Rei Iaeshilddngaines xidelions-SipsarBimes tusredenegeddnnten Wianesstrahiung defiaktigieldsh rFillh vor

ausgebi | detdexvOridatinn zif .schlgzen, \deanh alar gmorphacOxidiing pachiolgent! audl elem xidatians-Bperrfilm

m ndest ens aBsgsbildstc virds nwobeiriders OuidationstSpewfiln r das sgieiche nMetalleibmette ler dasc i ndeRi | m
© ei nen War neddetions-Sergtilmesul kildende emprgea OFY! lenthikn Aushiiden dem pporehen Oidiims 21k dem

di eser Rei H¥idrtisng;Spepdim. webel deramarnie xddfiln i wesguHichen: pysanmanopweizt st deretitaet

wer ded® 50 @fid. ggs<3 wpdrmindestans %MW"%@EB?]@H" ausslge@ruppe begishepd ausLheld, S“ZT? + 1

rzugsscHﬁ"’EH‘teéVia'tn 2 1) ei nschl | eBlich el ner transparenten Oxi dschi cht

al™s’ der n n Sch cht 2 | er ber- chicht als der 2n ten
Schi cht ‘n éq gaﬁ%g ? er‘f’c?
w'dsch'chtoo%f% "§ *‘% ﬁé it "5 ?é‘ﬂ z n N&:ﬁ:
ausgob! | dety \iq un 45% '

Schi cht aus em am)rp en %I m auf el %er o) or Jeder Se| te es Substrat es

ausgabi | getpaivielanred Inach Akp ru@h 33ker28) lwdRd mindestens 2 Schichten, die sinén Wirmestiahkuhg
AR Yabktiotonden Fiim-und dén amokpherMOxidifm urilas48i) i @isbiomsmenislyS sl deASba:selRd UT

| es Et@it s GR&krasrh 8ibstat 3uguiadtwerdbtz, DE, FR, GB, IT, SE 1. Film anorphe a
base d' oxyde, conpos6 essentiellement d un oxyde contenant B et au noins un

6_| ment whes Verthwes nhoh Apsmuth e odans; vorinlningestbnsZY Schititen, binfassBnd eirleh babisphranter?.
Fi | m anor philehtribchere Fibh, @logl Wiswdstanluhg refiekiieramion &inn amd dgn ammorphers Oxidfimnprodieser
essenti el | cvibaniolgs von denSptistratseitetansauh ien Subskrat Busgehil®t @riien. dans | oquel 16
rapporse atom que x de B a Zr satisfait la relation 0,055 x S 3, et le
rapport &t des edatyendaach Apsprchs 41qder & woringingspamti 2on +21<Ul3¢r259860h!3=hte$ M n
anor phe a Ipirsehlieflichsinpe tansparpntanOxidsohighti ple Alps @ih*l"te (fichight {n & Myed giner Silber-
essent i el | SAREHE aly ¢y %%W@c"l',"&hﬁ'eﬁaﬂta‘%de& S"B‘g E%Let wpsdon ‘I“@q‘l&%lamf"éhe

r apport at SridgRiehteuer iRgrstop Sehight der 27 ¢ ) CPerRSERNCBYN BRIt Xy 1 , et l e
rappoff at de 0 & Z el ati

anor phe g. 3%1% r&g%gs\yg:gs:g? é&g‘lb or, E rchﬁlrbe }"u IH aqis geah?mo(gp# @6%{:% gléf emer oder

det wir
essenti el | éne

Film
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‘contenant Zr, B et Si (ZrBxSizOy), dans |equel |e rapport atom que x de B a
Zr, le rapport atomque z de Si a Zr et |le rapport atomg

satisfont les relations 0,05 5 EPO331209B* z et 2 <y < mllﬂlmglg ll“
que, lorsque x > 3, x S 0,25z + 3. 20 5. Procede de fabrecat i an um

anor phe & base d' oxyde, conpos6 essentiellement d'un oxyde contenant B et

el ”%ﬁﬁnﬁmmwr?es P PRGNSR PE BELh BB TTEE & Line pul ver i sat i on
Cat hod'HU%I.II@g ; 2% eu-wyf&%1 ﬁesgenvéhemem%nge o6 i b S0 ° e
a

TR " St 8 D8R T8 Mans | ec

cati on dans | equel un non-oxyde, un

OXYe, 911 Fl) FRHADH ol o528 e SRR, ¥ o kETE bR US4 NC°
CONt enat ohmAasNerd R8OGhng bas s oo aimaniols B3 oS AN o Betin 088 248 0 @

66% at om @U&Tard%o@atoﬂﬁhe§Qélmh52r3ati&9iﬁlapéﬂh¥@2k?%t659n cat hodi que, afin de
formgr un fil e ZrBAOy dans lequel x satisfait la relation 0,055 x 5 3

et y sad.i FiMiainodpRe & bl d'exiide’seton Ya fvedbication 1,6qubest Comgdsd e3etftielmbit it Uncoxyde
revendi cakontshart,Zr eicl Zrib,Op) khs latuenie Mappery alemiquenx dexy 8 &y salisfaitila relatiba 008< &
cCeux-ci, ¢onpisepressiemtouay ety safisfainie ralatibs? sy, ont enant de 1 & 90%

atom ques de Zr et de 3 a 95% atom ques de B + Si, et de 0 a 67% at om ques
de 075 o| &ilre @marichd & hasgirioxydepselon UreregsndicatioB!, i est goRS} egentielloment IMroxydest
Soum s a QPIEena|Zed ot (3rBSi- Ok daesieayalde rapparhatereiadeos dach 217 16 rapPAMCREONIUB ZS] 20y
dans | aquée Si@ Zrzet@trargrogawg%hﬁe% r pRupTant fas FRlations PSS Xt ¥, 18> 28 2<y<dp. o < y
<0, a | &&HAdioniwn Qﬁiﬂée"?ér%ﬁgré'jzx+§ 3, x S$0,252 + 3. & Article ayant

une durabll 6e UI C npren ub trat et une ou Iusleprs c uches

de P4 °'$$df"g’. fabricpy % 0 d ﬁ ‘g ne est

faite d uf I‘a?bﬁ:lé‘wgénéfstaﬁ ou uhe (?v}ﬁ? ue u non-ox Oxyde

cont enant °E5"nerin ?Jn ,ng squés WAt Iu gﬁzpar Zr,
, . rrI e ayan une ura ite efevee I

reveggdl catlon %‘ 8ans | equal Ia couche externe exposee a 45 Pai r est

faite OgUBrobéds BeRA RSHIRABASE ddhs BaY¥S Un neREHES Cin DRBNEU & In@lHﬁ;@tdeQ‘%uZ& BxOy,
dans | 0qu@bmpsss dbsemtieMdniont FuheShubbiaed ntSHfant>4 8 0od .atdmitjuesd/ dé 2 ieb a il 3 190%
relation Ziomiglesdeds, Bt dOU 20B8%Zstbhiques Q¥ 0, d&BBurhiS 8 WS pitvérigatiéi cashodigie, sfnciat | a
rel ation @rbér ubfikn do ZrB,G;, dansliqueltx sitisfaityia rélatidh, 0,08 <6 8 eiCldatisiala Bptiion 4 O IQUE X
> 3,ax S 85+ 0,25z. so 10. Article ayant une durabilite elevee selon |la
revendi cation 8 ou 9, dans | oquel au noins deux couches conprenant un film
r 6f | 6¢hit. s Srnddé| selon da/ romendicatiot 5t Hams dqgel ein ebn-bxydd, juh rexmlepoyiremélangasie alvecty de,
sont f or meemposd;psspaticloriont: ¢'upe subitance cantenast de d, 2 80% atomiqueside €Getedecdia HEWst r at .
11. Arti cplemigyesrfle B 1Sl chl e, B 67 % estoniuionide Q. I RoNKion @ clereque SZ1 © . @<(9t?5§' dans
I equ#l au PR ESt suPisS Yo pvREsatigscathodiquensfis de framer u iy 9e FPN-Br dans fep

ns par eﬁ*tV si?ﬁ“ft iles telations @O § samt19%e? Pty DM fetfehta tondiioriaye dorsque k& P‘I‘m

phe a &3y oxyde, sont fornbes sur le subst rat, dans cet or dre a

par aiy 114 8t el é,eIésagﬁamgqu me¥“ *g? g'ewf%%gﬁzg i 806, ches

m es sur a COUC
de révAte ?e e d. A1t gogpebase
d' oxyde ey, e gp et une couc% ent ntant
gue couche n 2 1 sont ornﬁes sur Ie substrat, et la couche anor phe a
base d' @Xxﬂﬁle%%nt [y AR WievéePseion U 1FenBititieh BEdaHS Riicl ﬁ%oz?ch@ extorie %H&QQS de 5
r eV~k2MENTair dod faitd dluh GhEariishola bH3E dGkydd, Hompésd o8 e$|f3 bO 286, B GadéiGat i on
8 ou 9, dasstait RGsIGIon V0B KU yGtisfait laolaudh 2RNes 8,58 28 aaneli;tquei Rrzmee

Sur un C8bky sHiisfcritifa relbtbA 085 & &t 6 2Kk Rt Ak 40,B0a dehditidA dlbﬂoud@edou:blxg a/ktrage

conprenan®d2s54 1) un substrat ayant (i) un total de 2n + 1 couches de

revenment (n 2 1) fornees sur ledit substrat, conprenant une couche

t r ansgpatde Atticle aydnhiune divabilii flevémselon ria revandication 8 oe 92qans-leque{ pu MoiAY dewik ceuchescouche

d' argent €emarenaet ug fém cdiéehiseanbie reypnrement tharmigge et lo film amqrphio)d ase diowyde.rent

anor phe afqﬂaéeesw'@wa@tdev@m@é@g@émﬁmwﬁvﬁt d' un oxyde contenant B et

au noi ns un_ 6l rrent ch OISI dans roupe constltw par Zr, Hf, Sn, Ta

et In, Yoffce aag ?"”@g %%%‘? dang '%%éﬁé‘é""ﬂéfmF & 9érrent
ilm di ectrlque transparent un f ilm r I

et 55 comprenant un fi issant le rayonnement thermique et le fi
amorphe 3 base d'oxyde, sont formées sur le substrat, dans cet ordre, & partir du cdté du substrat.

32



“(2) un ou pl usi eurs substrats, agences pour fornmer une structure

‘vitrage ou de multivitrage avec un espace i*ntene entre 20 , it )

substrats, et avec |lesdites 2n +EP @32 Blde revet enent et-" ﬂ l"mm”“m

anor phe a base d' oxyde toummes vers |'espace intene. 15 Pr otede *

fabrication d' un artlc durablllte eleve rrprend
Heueq ond

o2 ™ o w{%; e a;f?:%%ﬁ':ﬂ SZy? o i ga 11.,;3:’

cou I
crpcsher | h o alihd 81 0aEt oy 360 gl 4 ORI b S B T chched
lorsque |e e es Ul eri eurerrent ST edlt
fll\m'barrlere oxydatlon | edit fllmbarrlereal oxydati on contenant |e
m e el eRRKicehyahtl dridUkrBHB diovEb ¥dith 1B TRERIEISY 810, &ink foqlid B cSithe b Gint

filmbarri e b b85%YebRjde @t fordle sur un cBté od g érﬁﬁJé&.%{éCHa s@étréti | m anor phe a base
d' oxyde sur ledit filmbarriere a |'oxydation, ledit filmanorphe a base

d' oxyde o4.ante doQalkewrags seirdnedtl: enent d' un oxyde contenant B et au noins un
el ement choi $1) udlsubstrat eyagr oupe constitue par Zr, TlI, Hf, Sn, Ta et In.
Revendl| cat | ons(ipoustalldeRat+ € ontheacib zavéteserit {rent): forin&es3br iddit dubsiraie chainpeiapant une
fabrication d' cauctettansparente g basead'txadeeenctant ayeleouchedmpb d én @ Ssevné eduthendiargent]’ un
oxyde cont enanen iBntaue epyche@nifs= Uiret el enent choi si dans | e groupe constitu6
par Zr§ Ti, Hf (i) @ coqehe amorphe 2 hase dioxyder composco gprontisiament demaxyds eontenagt B et
sounettre | un@ Meins e $iémant eheistdans lecarere constitiopa Gyt dt I Tobladombe sy

nel ange de cou%’“‘i’l‘a °"'€Y5‘ﬂf’%ﬁ‘?5?‘ft2"8' beoughes 4 ravdertait. 6t 6rent choi si dans e
gruotipe const @ ’é éé'ez?ss” 2. Procéde, sel

r evend| cat i %8’ N H%FT“"‘H‘H dﬁ&ﬁ“%};&gﬁg&g&g@” gﬁc‘ﬁﬂ“(’hf o ét’el :

coux- &, cd ’Z"S 207
atom ques r e"i de @8% ar’o m ques de B, et de 0 & 66% at om ques de O,

est sounig ou&edeqmrxﬁ.u& bl SakIA alme,ﬁté Léen At;gen former un film de
ZrB. Oy danﬁlo at%nﬁ'ﬁﬁﬂlg#r@iléghl éntfe e%nt sgbs%t y satisfait la
rel atipn 2 < Y|a Jorraton dun filmOBRaR &9 ﬁ;ﬂa At db G &H& ErABECRYP gt 'R DenekiRGAHR e UN
non- oxyde, UN RydhAémend therhqUEBBIRDBxydE 16640161 film CAHBRMNE & BaC byl |eBIMRIThS

d' une subst ancgishuRRMEGE 16 filln Bar@h)a R6:Q@kGH, it Gifn Kdrridtd 2 P6xydation 9&iténad le
atom ques de Bmém&iéiémeit miaifuel obe’ Yorgtied BinarpiRs délent Gtre ornd U Madit Lilrd batit® , 2

| orsque 9Zr < Bxyddtion, 0, 25Si + 9Zr, est soum s & une pul verisation

cat hode que, af larforthatidhoduntiin amprghie | drbabe doxiafsi Sy leifibn [bardrela Voxydatiant legdit film
sati sfont |es aedrpheiacnse dp@le Sant camposé dsBentiollomentt duin axygle conféant & dtau moinglirt | on
que, |orsque xéiémedt cheisiliags 19 Sroupp @nstitd parr, TR SodE el f abri cation d' un
article ayant une longevite el evbe, conprenant un substrat et une ou

pl usi eur Bevepdiestlons gaurt 'EH‘TF?H“W&@"T%{"{%*& Ssur celui-ci, dens |oquel |a couche

at,

ext er d& est faite d' un he A base d' oxyde, conpose essentlel | ement
d! Lup oxy &e &fﬁqée H%\ bﬂgﬂ d e, f'}?b rp%a dﬁh uel gyde
cofisti t ue Ffa? ms |s1 ns le n, qui
1 EP 0 331 cg@&re Ioperhtlon cbnsns ht é soumettre "une p ns t| 0 lglfe xfn op-or |1n qude I

. C b MY e e dﬁff B FrtPPIRE o4u Meinfin & 'P%T&ﬁ'“és%%‘h‘? °19% PSS 3r?§n%r
thermque sdr 'un’ substrat, - la formation d' un filmbarribre AI oxydat i on

de fagonpa simRee fsin ih ?Q/bt‘idléaﬁdnnl‘ labils! 16ubi lﬁrsﬁbﬂlox;)dﬁ J@é&?&&‘%ﬁ%ﬁ‘ﬁné‘aﬁ&é&g Gdlecid tre
oxyde | or sqid@pesé dssdntidiishant RiLRs uRRRG SnNAHS £30% f iGeb! |de &l & HoCiTBNous UT
ledit fil mdﬂﬁﬁdubb&@B%t'deWé@/t lal@Riqudseddi &, o éoﬁhiaérdnlalbbﬁériﬁatﬂon QathodRylid, Qfin de

cont en@nt  |{6mer un film de ZrBXOJﬁﬁﬁelteeﬁmﬁfaﬂd?eﬂnbd GI05S K1Y 8 of y Safi¥iEiCla bR R ydevant
etre forndegur ledit filmbarribre A l'oxydation, - la formation du film

anor phe a base d' oxyde sur ledit filmbarribre & I1'oxydation, ledit film
anor phe & Pasédédsatonyid eeveitdivationClo nipasequelssenvhionide,ameoxided oullon méiacge deoceuetiant B
et au noi nsomposd |eGsentielloradnbil'yie slbstanc gonfamentsle 1€ & 198%i atamiqueside Zr et d8 3 aH§5% Sn,
Ta et 5t n. EeiquePdeB gl elale ik §7% stemiayeside St 3 lareoutition] awes lofsaen AZr <|Bs Bcolizase

ext ene expob @& estpougis 2 ungtpulvirisetion gathpdiags, Al e fim 9, £18.,¥:0p ggngdequel s os e
essentiel é‘n‘éﬁ?ﬂs@@ log 1Blatigps 08B A T &qlfet 28t 3 5tY Shidtla pepditien aue; leisaug X053

55 4. Procédé de fabrication d'un article ayant une longévité élevée, comprenant un substrat et une ou
plusieurs couches de film mince formées sur celui-ci, dans lequel la couche externe est faite d'un film
amorphe & base d'oxyde, composé essentiellement d'un oxyde contenant B et au moins un élément
choisi parmi le groupe constitué par Zr, Ti, Hf, Sn, Ta et In., lequel procédé comprend :
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6. Procédé selon la revendication 4 ou 5, dans lequel au moins deux couches comprenant un film
: réfléchissant le rayonnement thermique et le film amorphe 2 base d'oxyde, sont formées sur le
St substrat, dans cet ordre, & partir du c5té du substrat.

20 7. Procédé selon la revendication 4 ou 5, dans lequel au moins trois couches comprenant un film
diélectrique transparent, un film réfiéchissant le rayonnement thermique et le film amorphe a base
d'oxyde, sont formées sur le substrat, dans cet ordre, & partir du c6t6 du substrat.

8. Procédé selon la revendication 4 ou 5, dans lequel 2n + 1 couches de revétement au total (nz1),

25 comprenant une couche transparente & base d'oxyde en tant que couche 2n + 1 (n 2 0) et une couche
d'argent en tant que couche 2n (n 2 1) sont formées sur le substrat, et la couche amorphe & base
d'oxyde est formée sur la couche externe desdites 2 n + 1 couches de revétement.

9. Procédé selon la revendication 4 ou 5, dans lequel une couche du film amorphe 3 base d'oxyde est
30 formée sur un c6té ou sur chaque c816 du substrat.
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