SEM - REFLECTI VE FI LM AND REFLECTI VE FI LM FOR OPTI CAL | NFORMATI ON RECORDI NG
MEDI UM OPTI CAL | NFORMATI ON RECORDI NG MEDI UM AND SPUTTERI NG TARGET
BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to a sem-reflective filmand a reflective filmfor an optica

i nformation recordi ng medi um which has a high cohesion resistance, high

| i ght resistance, and high heat resistance sinmultaneously with a high
reflectivity, high transmssivity, |ow absorptivity, and high thernmal
conductivity in the field of optical information recording nmedia such as
conpact disc (CD) , digital versatile disc (DVD) , Blu-ray D sc, and HD
DVD. It also relates to a sputtering target for an optical information
recordi ng medi um which is used in depositing the sem -reflective
filmorreflective fi$EM11ﬁﬂfhﬂ€ﬂﬁMﬂ @&ﬂMiﬁﬂ@rﬁﬁELEﬁTi%EoFBHﬁgnediun1 havi ng
the sem -reflective filmor refl |lm_ 2. Description of the Rel ated

Art Opti cal |nforn£pﬁoﬁPF§E%Fd¥ﬂ %PQ(ﬁEqQ§ﬁINﬁ Ucl ude vari ous
types, and the threg.nRip Eﬁgd§M§@§§@Q§ gﬁﬁ)éﬁglgﬁﬁg/readlng system
optical disc

are read-only, wite-once, |tab In order to

i ncrease storage capacity, singpersigeyc Tnﬂdmﬁ ayer optical discs have al so
been devel oped fromthe ordinary single side, single |ayer optical discs.
For exanple, in the case of a single side, dual layer optical disc wherein
the signals are witten and read in the recording |ayer which is farther

from t heBRCEFHEVBP PReTHasE¥YHERRY nci dence, the laser beam shoul d be

transmtted t.he r rdi. | ayer which is nearer to the |aser beam
|nC|dencg §$§§%32% #?vaﬁgr? recording layer, and again transmtted

through the re@@éqﬂr@seln@yﬂﬁvmm kél@@ééeio atsertihe cdlfaser i heam imghdence.
Accordingly, a sem-reflective film capable of reflecting and transmtting

t he | aser dedfdmadts wgskid of Her anhe ieedr di hyrniehien i eidisy nedier whochhe | aser

beam i nci dence.. Materi al.s which functiqgn, as em-reflective fjlmjnclude
metal s sheR astigy CAReSAGD BESLIRMARNY %' ggh& ?‘Er@‘ﬁ%la? LR cAURE8Rs  such

as Si and Ge. -APDY.L0ESE:  PUW £ A9 ANF AG 1Akl BYSHCBERLBEDNGi ty, high

transmissivity, low absorptivity, and high thermal conductivity
in the field of optical information recording media such as compact
disc (CD), digital versatile disc (DVD), Blu-ray Disc, and HD DVD.
It also relates to a sputtering target for an optical information
recording medium which is used in depositing the semi-reflective
filmorreflectivefilm; andanoptical informationrecordingmedium
having the semi-reflective film or reflective film.
2. Description of the Related Art

Optical information recordingmedia {optical discs) include
various types, and the three main types categorized by the
writing/reading system are read-only, write-once, and rewritable
opticaldiscs. Inorder toincrease storage capacity, singleside,
multilayeroptical discshavealscbeendeveloped fromthe ordinary
single side, single layer optical discs. For example, in the case
of a single side, dual layer optical disc wherein the signals are

written and read in the recording layer which is farther from the



Ag as their main conponent are featured in view of (1) high Iight

efficiency (i.e., the total of reflectivity and transmssivity), (2) high
reflectivity for the blue-violet |aser (wavel ength: 405 nm used in Blu-ray
D sc andHDDVD, and (3) highthermal conductivity which enables adequate

di ffusion of the heat generated in the recording filmupon recording of the
signals. Such Ag based materials exhibit excellent properties foruse as a
sem -reflective filmof an optical disc including high reflectivity, high
transm ssivity, |ow absorptivity, and high thermal conductivity. 1In this
connection, the absorptivity is determ ned according to the follow ng
equation: absorptivity = 100% - (reflectivity + transmssivity) . However,
in order to acconplish sufficient function as a sem -reflective filmof an
optical dissdewpfhthengyasterlpearelimbiddnog, tthe Agsbasbdamaskoibfisomeed to
overcone the disadvantages of the Ag based materials, nanely 1) cohesion
reS|stancéraP§¥lFF@ﬂtt?%@N%ﬁzﬁﬂﬁa%%ﬁﬁr@éfghéQYeFe%?%?%nb%jﬂﬁ%ﬂer Re§P8n

resi stance 289, based, i srial o gt e LLkaly adetgo, cohesian.ynder the

ef fect of or gen suc uori ne orine

i odi ne. \WhgR a@italrﬁ tkeREmyPEEs @mghe@@@r@w&amalméw%%ayls ﬁ@&%%' ons
used in the reliability test of an optical disc, arranged i n contact

with a hakogﬂnaEaaéaﬁnﬁmglmmgémm@enamecoahlngyp;eatémlefefhﬁﬁmngﬁﬁihndye
recordi ng filni t he protective Ia¥ or the adhesive | ayer, cohesion may

t ake pl acéapﬁké amﬁ ﬁ@fﬂ—ﬁcih@g gt Feaseni ht e toer fager Wﬁhh%é@%‘f f¢He thin
filmor S ntan|t of. the thin film ma turn |nV|te
| oss of tHES TUFELTON OfVERe RTRr el a5 A Kot or b Tee Ve P os:
reflective fl |I\‘i’%te£§:lai—é gl chesiStanae 150L s%@@%?le@t%b@%:ﬂr&shH@lugé'al

| ayer, read-only optical disc has a basic cross sectional structure of
poIycarbomateléBﬁthzsungﬂ&téMls%mnRhehhebiaw@eiemahtaﬂhemuvenﬂaVEGxS
reflective f|In1 PC substrate. \When such an optical disc is irradiated by

a Xe |anpufh 4%% FaYiGRy aA@B%tfrltﬁﬁerregéﬁﬁﬁix%@r&dh%ﬁ Dfl Ve conhriBREY in a
so call ed, ﬁ%%*%‘melgsﬂng}fé‘% %tn"t’ %Q%%I el &Rt Y 8 ¢f [ ] MMy s@XPEI L epces

decrease 1 e reflec IVIt m conpri ses
efficiency (i.e., the total of reflectivity and transmissivity),

(2) high reflectivity for the blue-viclet laser (wavelength: 405
nm) usedinBlu~rayDiscand ADDVD, and (3} high thermal conductivity
which enables adequate diffusion of the heat generated in the
recording film upon recording of the signals. Such Ag based
materials exhibitexcellentproperties foruseasasemi-reflective
film of an cptical disc including high reflectivity, high
transmissivity, low absorptivity, and high thermal conductivity.
In this connection, the absorptivity is determined according to
the following eguation: absorptivity = 100% - (reflectivity +
transmissivity). However, in order to accomplish sufficient
function as a semi-reflective £ilm of an optical disc with long
Term reliability, the Ag based materials need to overcome the
disadvantages of the Ag based materials, namely, (1} cohesion
resistance, (2) light resistance and (3) heat resistance.

(1] Cohesion resistance



a Ag based material, and in such a case, reading of the signal becones

i npossi ble once the reflectivity is reduced to below the threshold val ue
that is required for detecting the signal to be read. [3] Heat resistance A
single side, dual layer, wite-once optical disc, for exanple, has a basic
cross sectional structure of PC substrate \ recording film)\

sem -reflective film\ spacer \ recording film 3\ reflective film\ PC
substrate, and a single side, dual layer, rewitable optical disc has a
basi c cross sectional structure of PC substrate \ dielectric and protective
| ayer \ interface layer \ recording film interface layer \ dielectric
andprotective layer \ sem-reflective film\ internediate |ayer \
dielectric and protective layer\ interface layer\ recording film interface
| ayer \ diel edtrbzseddigrotiects vael dybely veféesyicehdiilqn unPErsubstrat e.
In the case of recordabI? optical discs including such. wjte-once,6 and

rew i t abFETEpFIaledt 888/ OF Rl 3 eGP HG 15y el U sl HeafBYCT R a PEERBEFat ure as
hi gh as 0C 600 ri t it - I ev, g

nyetorests TR | HFG L RE Som rortartfheepetil TV IR 1
The growtBnef+tBgschysd aln grad ne1iebitheyt heaeféf mangddiess efistheor _
continuity of the thin filmcaused as a result of such thernal ﬁystere3|s

i npai r t herbopetli om ofnitdre wdein ar il egtnvechdtdimand darmoief hectrvelfil m
Various attenpts have been nade to inprove the pureAg, mainly by alloying
the Ag. FBPLExaMBIE TRTEHTGT FES i AT st Hpr SPedPT? FFUSH 6607889 by

addi ng Ay, Hd g#kﬁ@@@ ’ 1;ﬁdﬂé§ybn a?q:pu- 1%%e935§%§ﬁ§%§{gﬁfkﬁéhed

OF £he a
Japanese ranslation of eérnati1 ona Icatron

appl i cat i gpr2002- 2183265, b= AddoNgnhde sPeE tr@UtnRN, £ RUy o&B10d4 oBengr Pt to
Ag; and in USP 5948497, Japanese Patent Application Laid-Open No. 06-208732

by addi ngoRdionitu dfothAgthiFhd iilmvewlh bris mafy thetprresemt: tenvesd icdnthave al so
di scl osed in Japanese Patent No. 3365762 a nmethod for inproving crystal
structur éugF’é’bPPiQQtlﬁ? 246 G NP Fé%&'\ﬂ?&l&cﬁltvﬁeﬁ&l???aq reffgeture
stabiliz§? Ry suppressing Ag diffusion and crystal grain growth. 4 In spite
of such e %ofts, no Ag based all oy has been found

[2] Light resistance

For example, a single side, dual layer, read-only optical
disc has a basic cross sectional structure of polycarbonate (PC)
substrate\ semi-reflective film\ adhesive layer \ reflective film
\ PC substrate. When such an optical disc is irradiated by a Xe
lamp (a lamp having a spectrum resembling that of the sunlight)
in a so called “light resistance test”, the semi-reflective film
experiences decrease in the reflectivity when the film comprises
a Ag based material, and in such a case, reading of the signal
becomes impossible conce the reflectivity is reduced to below the
threshold value that is required for detecting the signal to ke
read.
i3] Heat resistance

A single side, dual layer, write-once optical disc, for
example, has a basic cross sectiocnal strﬁcture of PC substrate

\ recording film \ semi-reflective film \ spacer \ recording film



that exhibits high reflectivity, high transmssivity, |low absorptivity and
hi gh thermal conductivity sinmultaneously with high cohesion resistance,
high light resistance and high heat resistance, and accordingly, there is a
strong demand for a Ag based alloy which satisfies requirenents for al

t hese properties. SUMVARY OF THE | NVENTI ON The present invention has been
conpleted in view of such situation, and an object of the present invention
is to find a Ag based alloy which exhibits high cohesion resistance, high
light resistance, high heat resistance, high reflectivity, high

transm ssivity, |ow absorptivity and high thermal conductivity of the |evel
whi ch had not been realized by the pure Ag or by the conventional Ag

al l oys, and on the bases of such alloy, to provide a sem -reflective film
and a reﬂleefl@@tﬁvénﬁiﬂ@r\dﬁl@pbséahteindmﬂnaaﬁﬁnglae@tﬁeﬂr@yadeaﬁuﬁrhaving
excellent writin /readln%_ properties and long termreljability; a

sputteri AG Earge ST 8&?Fc%ﬁsFh?%?ﬁﬁﬁ?ﬁﬁ*%é@SFHPﬂ@lﬁﬂﬂﬁﬁﬁﬁﬁ§eafln

deposi ! 8. L. e v fLective. Lilm aod tbe,s ofd pot L e 1] on.and ap optical

i nformati on"récor un1|nclu e sem |ve t he

reflectivedddratin ?pﬁ%f\ ﬁ;ﬁtéyfa&@@apég&weué&m@ D0 provigesve i Ayarfirst
aspect, a sem -reflective filmor reflective filmfor an optical

i nf or mat Nogemecor i g imedifidcbnitrdi enirreglia tAg lbgsed\ aliledpctwher endd  t he Ag

based alloy contains 0.01 to 10 atom c percent of Li. .5 The Ag_based all oy
can furtﬁéPtESE%E?%a®9605nﬁﬁq§@§%%@ﬁﬁﬁ:r?ﬁﬁ%ﬁ%ﬂg€ﬁlTﬁlnFﬁr§ﬂﬂ?%Pﬁﬁror

al ternat ‘\ cﬁte\ﬁt cltt*}?ifc%g%cp?%eg aLloyqg Qrf\u{“%ﬁfé &%‘%Fm QSP%% E% g%om ¢

per cent east one ra € ear fromthe

group COﬁL%‘@{é Rgsefo Seec¥rdbBie deidBn, alles E@ﬂclﬁ@lnéusuu@gwrfge ENgeHo, Er,
Tm Yb and Lu. The rare earth netal elenent is preferably at |east one of

Nd and Yan@Theewyi basked altioelcaid stert hee cembading.layem i3 atenkd percent
in total of at |east one elenent selected fromthe group consisting of Cu,

Au, Rh, PdtafgePttuThasphdsdnesi ATRTH iteh 50F0vi desing rihe s&dshnJaspedt

anopti CaLl very severe thermal hysteresis is applied to the semi-reflective
film cxr the reflective film. The growth of the crystal grains
of the thin film and loss of the continuity of the thin film caused
as a result of such thermal hysteresis impair the function of the
semi—ﬁeflective film and the reflective film.
Various attempts have beenmade to improve the pureAg, mainly |
by alloying the Ag. For example, corrosion resistance is improved f
in USP 6007889 by adding Au, Pd, Cu, Rh, Ru, 0s, Ir or Pt to Ag; |
inUSP 6280811, Published Japanese translationof PCTinternational
publicatidn for patent application 2002-518596, by adding Au, Pd,
Cu, Rh, Ru, O0s, Ir, Be or Pt to Ag; and in USP 5948497, Japanese
Patent Application Laid-Open No. 06-208732 by adding Pd or Cu to
Ag. The inventors of the present invention have also disclosed
in Japanese Patent No. 3365762 a method for improving crystal
structure stabilityvbyaddingNd toAgwherein the crystal structure

stabilized by suppressing Ag diffusion and crystal grain growth.



i nformation recording nmedi um having the sem-reflective filmof the present
i nvention. Further, the present invention provides, in a third aspect, an
optical information recording medium having the reflective film of the
present invention. Ina fourth aspect, the present invention provides a Ag
based alloy sputtering target, containingAg and 0. 01 to 10 atom c percent
of Li. The Ag based alloy sputtering target can further contain 0.02 to 8
atom c percent of Bi. The Ag based all oy sputtering target can further
contain 0.1 to 2 atomic percent in total of at |east one rare earth netal
el enent selected fromthe group consisting os Sc, Y, La, Ce, Pr, Nd, Pm
Sm Eu, &, Th, Dy, Ho, Er, Tin, Yb and Lu. 6 The rare earth netal el enent

inthe target is preferably at |east one of Nd and Y. The sputtering target
can further coﬁpaﬁﬁﬁ%&‘ﬁ%é§€ho%%f°%%ﬁeétbagt@%ﬁﬁqﬁejﬁﬁbﬁﬁsd%ﬁ§?§FWﬁ& of Cu,
Au, gl éshge cri fec f@ﬂ the .S a‘gefgegtlé ggtand t he
reflectlv ¥ an"opti car - T nror |on‘%ecor |H& fedi- Ui o t he present

i nventi onhave, tlilvgte yCohesi o rtﬁrﬁ;ﬁc{a@n%%ndhbghvit?h.%lmtﬁftsdﬁéc%[&%f wang high
heat resrstance srnultaneously with high reflectivity, high transm ssivity,

| ow absomitghvicoeahidnhi ghi st imecaplhcginduicthivviteyi sand cthenteaibki hgaopt i cal
information recording nmediumw || exhibit dranatlcaJI%% npr oved
writing/ rreédrsﬁgngreopeﬁ@re%cersdmlryfa@@%@ellr%ﬁtste%gt manG diqraBi Poty. The

sputterin r of t res |nvent|on IS apted for depositing
the. above RS oIk kbl SPEFTELEF v TP REBE S i Bbk FOBOF HRF SHid SEhe

sem -reflective filmand the reflectlve filmproduced by using the
sputtering target are excellent in the alloy conposition, distribution of
the al | opimyrrel eFentE BWdENTid0Ormty in the filmplane direction, and such
film wll also enjoy lowinpurity content, and therefore, the resultlng
sem -refl ecti VERE| PREDIM§ He 8] i€Eet Rpé P?PﬁtﬁPmPl%ﬁﬁ%yﬂhﬁ@WW’@érﬁé?ﬁance

enabl ing g pt aductlon, ofo,an AP LAl I ALOLIRET A o e69L &l NG Jredbymhavi ng
excel | ent® Wit |ng/rea i ng propertles an

Ag based alloy which exhibits high cohesion resistance, high light
resistance, high heat resistance, high reflectivity, high
transmigsivity, low absorptivity and high thermal conductivity
of the level which had not been realized by the pure Ag or by the
cenventiconal Ag alloys, and on the bases of such alloy, to provide
a semi-reflective film and a reflective film for an optical
information recording medium having excellent writing/reading
properties and long term reliability; a sputtering target for an
optical information recording medium used in depositing the
gemi~reflective film and the reflective film; and an optical
information recording medium including the semi-reflective film
or the reflective film.

Specifically, the present invention provides, in a first
aspect, a semi-reflective film or reflective film for an optical
information recording medium containing a Ag based alloy, wherein

the Ag based alloy contains 0.01 to 10 atomic percent of Li.



excellent long termreliability. Furthernore, the optical information
recordi ng nedi um of the present invention will have remarkably inproved
writing/reading properties and long term reliability. 7 DESCRI PTION OF THE
PREFERRED EMBCODI MENTS Under the above circunstances, the inventors of the
present invention have nmade intensive investigations to provide a

sem -reflective filmand a reflective filmconprising a Ag based all oy,

whi ch are adapted for use in an optical information recording nedium and
whi ch exhi bit high cohesion resistance, high light resistance and hi gh heat
resi stance sinultaneously with high reflectivity, high transmssivity, |ow
absorptivity and high thernmal conductivity. Mre specifically, the

i nventors deposited various Ag based alloy thin filnms of various alloy
conposi tions By Spubeerfnyl VR icGls PAGEBas st iay Osplbt &? ithg ehPHeéts,  and
eval uated these f%HgE for their filmconposition, cohesion resistance,

light reSF5fahte™ ieht resistance, reflectivity, transmissivity,

absor ptivity aﬂ?’a&ﬁ%%h &OQE'HéHé(titYelJ h%helzta/sggea%ttlts%ncatrpeagttueet the Ag
based all oy sem -reflective film and reflective filmfor an optical

i nf or mat tontaecaor.di Bg 2netbun: peerkatnimgotallot atll-ad0Bhe pereentthf Li

have excel | ent cohesion resistance, light resistance and heat resistance,
si nul t aneebsl yelfwtqrht rﬁ@reqtefd éeprnvfctly IRPYh TeaRisHiigN Wit poo | 8w La,

absor pti |ty an co t| i ty_surpassjng hose the filns
made of ?he Uq%d %%bn&%ﬁ naﬁ YagHgr | E§ %*he r%@% i nvention

has been achi eM?éjr%'} Q&r@ﬂ%‘?étéﬁ e%%nf:'{@'ﬂlg,ﬁfergﬂﬁy' Qt{elnéa%rtso 2 %t_ae

present invention have denonstrated that the Ag baséd alloy thin

contai ning &hdis. excellent typically in light resistance as conpared with
thin filnms nmade of pure Ag and the conventional Ag based alloys. For

exanpl e, decréwskIbaserer rlety ee fartyersiontren § ghtwl?’r?%@iﬂaft EGI%WE Xe | anp

8 (ala ha in h S trum resenbl i the unl i takes ey for
exanpl enPnrijaEL qhgfag eoactoﬁﬁéﬁlefaaggr e?eea %Fomt ArHse th VPhg the
basi c crgsscsechionad, sid ugidree of PC substrate \ senl-reflectlve fllm\
adhesi ve layer \ reflective film\ PC

Thepresent inventionprovides, inasecondaspect, anoptical

information receording medium having the semi-reflective film of
the present invention.

Further, the present invention provides, in a third aspect,
an optical information recordingmediumhaving the reflective £film
of the present invention.

In a fourth aspect, the present inventionprovides a Ag based
alloysputtering target, containingAgand0.01 to 10 atomic percent
of Li.

The Ag based alloy sputtering target can further contain
0.02 to 8 atomic percent of Bi.

The Ag based alloy sputtering target can further contain
0.1 to 2 atomic percent in total of at least cone rare earth metal
element selected from the group consisting os Sc¢, ¥, La, Ce, Pr,

Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.



substrate only when the sem -reflective filmconprises a Ag based nmateri al
This is a phenonenon caused by diffusion and penetration of the Ag atom
constituting the Ag based sem -reflective filminto the adjacent PC
substrate and/or adhesive layer. In the Li-containing Ag based alloy thin
filmof the present invention, ionization of Ag due to light irradiation is
prevented by preferential ionization of Li, i.e., sacrificed protection of
Li  having a higher ionization tendency thanAg. The light resistance is

t hereby inproved. In addition, the inventors revealed that the

Li -containing Ag based alloy thin filmis an optinmal Ag based alloy thin
filmhaving not only excellent Iight resistance, inproved cohesion

resi stance and i nproved heat resistance, which are disadvantages of
conventional AFbdFed PECER BPELL aAlCRSMT bit iG TR tr éFl BEEEOTERLY hi gh
transniss%v%tg -l ow ab %&gtg%ﬁ%y and high thermal conductivity, which are
advantag% ¥ %Ec??%&f sed"“materials. The Ag based all oy sem -reflective
filmand reflegtd V&%Jﬂﬂe”f’inffgoEa@@erEhﬁakukBﬁQf et o £ egording nedi um of the
present invention "have a feature that they contain Li in a content of 0.01%
to 10% {hecsetadflfasm ale peoophicages sat egadbdnte, pkl C et agas, arltlzess
otherwi se specified). Wth an increasing content of Li, the inprovenent of
t he cohesion ries&sid®et RECVEghthpespBt afic el emiel Ve el Heand ddisst ance

b | but in the. | ivity, 9 the tr 1 §Si Vit dth
Chor mal CORGVETI VT 1y 46 S8l FadE ThR bt o1 T8 ABSOFSL o) Ty ootbur?
Ther ef or @, Ljr J.5A0080 1 81 QAN o:0F 0 01 L. sl0Mackic CORLENL o | o5

than 0.01%i's not preferable sincethe filmwll fail to exhibit” high

cohesi onr¢ ek isdanee,artd @highl hght: resistance ahduhighedesty nesirstante,
whereas Li _content exceeding 10%is also not preferable since the resulting
filmw ITeLhtedhibi hinighreepreseivity,; hPghehiarkii ssixiand Biew

absorptivit nd, hi t.her mal n tivi . Therefore, the Li_,.content is
preferab?@g%%%%ﬁ%%%éahﬁh%%ﬁﬁ?ea%?eggga%¥§ﬁ%Fﬁ%%6 %)%ﬁ%a %ﬂé%ﬁ%ﬁﬁ%ﬁér
pref er ablycDedi%hd nbPourAhso1etkachi vedi-smaddidi on oipBivdd the Ag based

alloy sem-reflective filmand reflective filmof the present invention
for furtherthigheradichesiroperésiest anceclheat exstklamcelan term

reliability. The sputtering target of the present invention is
well adapted for depositing the above-mentioned semi-reflective
film or reflective film, and the semi-reflective film and the
reflective f£ilm produced by using the sputtering target are
excellent in the alloy composition, distribution of the allovying
element, and uniformity in the film plane direction, and such film
will also enjoy low impurity content, and therefore, the regulting
semi~reflective film or the reflective film will enjoy high
performance, enabling the producticn of an optical information
recording medium having excellent writing/reading properties and
excellent long term reliability. Furthermore, the optical
information recording medium of the present invention will have
remarkably improved writing/reading properties and long term

reliability.



corrosion resistance. However, when Bi is added in a content of |ess than
0. 005% further inprovenent in the cohesion resistance, the heat resistance
and the corrosion resistance may not be attained. On the other hand,

addi tion of such el ement exceeding 0.8% nmay not yield high reflectivity,
high transm ssivity, |owabsorptivity and high thermal conductivity.
Accordingly, the Bi content, if added, is preferably 0.005%to 0.8% nore
preferably 0.01%to 0.6% and further preferably 0.05%to 0.4% Al so
effective is addition of a total content of 0.1%to 2%of at |east one rare
earth netal elenent selected fromthe group consisting of Sc, Y, La, Ce,

Pr, Nd, Pm Sm Eu, &, Tb, Dy, Ho, Er, Tm Yb and Lu, and in particular,
at least one of Nd and Y to the Ag based alloy sem-reflective film and
reflecti vEEPCRAFTEPNt AR PHiesEmi tEMEPRISE @rt her inproving the cohesion
10 resistance d theE heat resi.stanc ... Howev I n. such e earth

el enment is adde ?%r qeo?a%?v%gﬁf:gws fFeds @h hnﬁe&*ﬁ/of? ﬁrftﬁ?ﬁ preﬁﬁ%vement
in the cohgsikan;Leshstancesand, 4es Neati FRSISIANG8ns 8oNREoAL4aI ped. On the
ot her hand, addition of such elenment in excess of 2% does not yield high
reflectiviseyi-beghettansmidsi uhtlys relfdwcabser ptilxidopprasdnbi giad hesesal
conducti vi t{. Accordingly, the total content of such elenments is preferably
0.1%to 2% lABr &@hishetre 35t ol Q%"tl@eﬂ%alaﬁatf_gﬁﬁ@ﬁowété@%woedgwto

0.5% Al so f.fectlv st .one_el enent sel ecte om Cu,
AL Ry, PRESRETP TS VR G THERd BBy SERT L Par T CE T VRSt PROEnd FaF I et ve
fil m of thespLesent éx@é&'%‘i#@'}zé‘aﬂi rféérltskt%rncé @H&ﬂ‘l‘t@ﬁe&ﬁ@l %i@@'l?ﬂ;;h

resi stance. However, when the at |east one elenment selected fromTu, Au,

Rh, Pd, amdf%ctsVﬁﬂﬂemighatrmmszsomnt@nt lafy labsmbhﬁmﬂyl%dfhﬂrgmer

i nprovenent in the corrosion resistance and the heat resistance is not
att ai ned. tBATMe hEOBEHEF 1 HARY; m@cWﬁﬁc%ﬁl%%ﬂc]WreF]é?réﬁfrePﬁoé&é%@SbFe@% does

not yield, Conéﬁ b%cs:[rajdvlaz'i%\g hhg ngﬁ'ﬁ@%“o%skf};{ Eéfus 2N ?o%&géeé‘cwns and

hlghtherma tivit sich’ ef enents ar ina total
content ohbyOs3%e to-39% ﬁﬂﬁ@blg}’ b&iseQi 2901w 2Yutrandnfurihescpy efprably at

0.3%to 1% It is to be noted that the Ag based alloy sem -reflective film

for the opvitakte¢afonest | Dnlwedomithgirediidm obrhelpiesentohesion
rezgistance, light resistance, heat resistance, reflectivity,
transmissivity, abscrptivity and thermal conductivity. The
inventors then found that the Ag based alloy semi-reflective £ilm
and reflective film for an optical information recording medium
centaining 0.01 to 10 atomic percent of Li have excellent cohesion
resistance, light resistance and heat resistance, simultanecusly
withhigh reflectivity, high transmissivity, lowabsorptivity and
high thermal ccnductivity surpassing those of the films made of
the pure Ag or the conventional Ag alloys. The present invention
has been achieved on the bases of such findings.

The inventors of the present inventicn have demonstrated

that the Ag hased alleoy thin film containing Li is exgellent
typically in light resistance as compared with thin films made

of pure Ag and the conventional Ag based alloys. For example,

decrease in the reflectivity for the light irradiated by a ¥e lamp



invention is athinfilmin a single side, nultilayer optical disc which
functions to enable transm ssion and reflection of the |laser beamat the
recording | ayer other than the recording |ayer located farthest fromthe
side of the | aser beamincidence, and this film may have a transm ssivity
of about 45%to 80% and a reflectivity 11 of about 5% to 30% The thickness
may be any adequately determned so that the transmssivity and the
reflectivity are within the e predeterm ned range. The Ag based all oy
sem -reflective film however, may generally have a filmthickness in the
range of 5 to 25 nm It is to be noted that the Ag based alloy reflective
film for the optical information recordi ng nedium of the present invention
is areflective filnof a single side, single |ayer optical disc, or the
reflective fermhiaviasithgl € st dam yaFenPayey thst Feal 19% s EwfireHr S dhe
fart hest $r0n1thelside of the Ias%%ibﬁanlincidence aq? th%s f%l. may have
a reflecti®h £ BPLEbGUT 25B85 9T T s afd™ " a A4 &nsht 88iVItY BF Sabstaiiti al | y
0% The thipkness,dmayhe anpssadeguabely deteiined,sod hat,thgiteflectivity
and the transmssivity are wwthin the predeterm ned range. The Ag based
al I oy ref\ eeitivecfikariheoveyvet \ aaycgener dhier haveraeftlve thilgkness in the
range of 50 to 250 nm The Ag based all oy sem -reflective film and
refl ecti vilfdinateopnl Hehpneteats rvertilestave Hrlodgersdrbyedepdsitdsng t he
above- nment i oned .Ag sed alloy on a substrate by various thin film
deposi ti oI Tt ‘qug TS dEr RISSVAR 8%&5%%?#?’8&%fﬂléﬁoﬁlaékc‘i%edleatrﬁ‘tlon
sputtering :aachd heoh ecamEnded b scAdif 0N I Oder HBLOG J16 1 1 ARULLLT | NG
for the filmdeposition. Conpared to tﬁe films formed by other thin film
deposi ti ammd echinicgues pCt BebAgrbhasednadl boyadisenive afdveat.i venf then and
reflective filmfornmed by sputtering are superior in the alloy conposition,
di st ri butlilorrf aipd ngl LoHafEd sl éAENtEN dadudt A PEgSBRt i 49 hi ckness
in the film.plane hgnce OiTitgg Perf$rnance.as a _sem,- eLIective film
h

n r
and 12 réngteﬁdémfP%nggingFualng R g Tt %ﬁ:%%ﬂtﬁﬁ 3%%ﬁ$nFF§nsﬁissivity,

| ow absorptd Adtayyt 1R ghcA hesBdn eenducts \d 1Y sa Bl gh: €ON@Si®Rction of Li
having a higher ionization tendency than Ag. The light resistance
is thereby improved. In addition, the inventors revealed that
the Li-containing Ag based alloy thin £ilm is an optimal Ag based
alloythinfilmhavingnotonlyexcellentlightresistance, improved
cohesion resistance and improved heat resistance, which are
disadvantages ¢f conventional Ag based materials, and exhibiting
high reflectivity, high transmissivity, low absorptivity and high
thermal conductivity, which are advantages of such Ag based
materials. _

The Ag based alloy semi-reflective film and reflective film
foranoptical informationrecordingmediuvmof thepresentinvention
have a feature that they contain Li in a content of 0.01% fo 10%
(hereinafter all percentages are atomic percentages, unless
ctherwise specified). With an increasing content of Li, the
improvement of the cohesion resistance, the light resistance and

theheat resistancebecomes clearbut decrease in the reflectivity,



resi stance, high light resistance and high heat resistance) enabling the
production of an optical informati on recording nmedium having excellent
witing/reading properties and long term reliability. In the sputtering, a
reflective filmof desired alloy conposition can be deposited by using a
sputtering target (hereinafter sinply referred as "target") conprising a Ag
based alloy containing 0.01%to 10% of Li. The Li content of the target 1is
0.01%to 10% preferably 0.05%to 8% and nore preferably 0.1% to 6% To
deposit aAgbasedal | oysem -reflective filmor reflective filmfurther
conprising 0.005%to 0.8%of Bi, the target should further contain 0.02%to
8% preferably O. 1@6to 6% and nore preferably 0.2%to 4% of Bi. The B
content ip the tar IS huﬁger t han i content in the sem -reflective

i Tmor ©BFICarsTl SRy i ¢ e ﬁpﬂgfl%&vmytaﬁéﬂeﬂésaﬁtl.nﬁgease
i-refl fl d g | d
per cent of ~tHe " ThaL Hala 5Cen. pr BSE I RS £ &1 Ber it fe COurCe of f1im

deposi ti om dyo Spubt €0t Ng 1UStREtEhe dANgeL €O4APIN. 91801t et Bre=gertBl 8 Ng Ag
based all oy. Such decrease is estimted to have been caused by

r e- evaposatierihef £1he wBil 1f fam thefhilmtshifhcehasichheesoursecof hige film
deposition due to the substantial difference in the nelting point between
the Ag ahd9PRerBFisbRRF$ caitd VL ish PS5kt CEFILRGERFEduBREBe AT gher CePtiRTeri ng

rate of Eﬁgeéglﬁgqgﬁgﬁ gl%?é% LrQEe%Qﬁlgfug%%?ﬁg§'?@hh%&ngt%PQi%%gl on the

target surface réeactivi Ag. The

subst ant hat degiwasenofh therBic-Gentent habnt heanehl egtvyveyfilenfrom that of
the target is a phenonenon that is not found in other Ag based all oy such

as Ag-rarbsempthvitey adndltigh thecordi nghgucBivitpnt Siterieforiee targbt shoul d
be increased conpared to that of the Bi in the senl-gfflectlve f|In1or

reflecti V82F&yEr-% BLEEHRRLYI et ® Wﬁe%oﬂffﬁﬁﬁbp5@§8Fa Y1 %a$t® dReFare earth
netal elgg§n§u ﬁggfgéfg%gfé%?ys% 1¥,tEa6DCe Pr, Nd, Pm Sm Eu, &d, sz Dy,
Ho, In and Lu, an

in particular, at | east one of Nd and Y is to
be further adderkd a=tthe-tsemd <ieblbddtive bEl Biotorehd exd ivesed idimoyt hese
el ements may be added to the target. The rare earth
semi-reflective film and reflective film of the present invention
for further higher cohesion resistance, heat resistance and
corrosion resistance. However, when Bi is added in a content of
less than 0.005%, further improvement in the cchesion resistance,
the heat registance and the corrogsionresistancemavnotbeattained.
On the other hand, addition of such element exceeding 0.8% may
notyvieldhighreflectivity, hightransmissivity, lowabsorptivity
and high thermal conductivity. Accordingly, the Bi content, if
added, is preferably 0.005% to 0.8%, more preferably 0.01% to 0.6%,
and further preferably 0.05% to 0.4%.
Also effective is addition of a total content of 0.1% to
% of at least one rare earth metal element selected from the group
consisting of S¢, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tk, Dy, Ho,
Br, Tm, ¥b and Lu, and in particular, at least one of Nd and Y

to the Ag based alloy semi-reflective film and reflective £ilm

of the present invention for further improving the cohesion
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metal elenent, and in particular, the at |east one of Nd and Y nay be added
in atotal content of 0.1%to 2% preferably 0.2% to 1% and nore
preferably 0.3%to 0.5% Wen 0.1%to 3% of at |east one el enent selected
fromCu, Au, Rh, Pd and Pt is to be added to the sem -reflective filmor
reflective film these elenments may be added to the target. The at | east
one el enent selected fromCu, Au, Rh, Pd and Pt may be added in a total
content of 0.1%to 3% preferably 0.2%to 2% and nore preferably 0.3%to
1% The Ag based alloy sputtering target of the present invention can be
produced by any nethod including nelting and casting, powder sintering, and
spray form ng, and anong these, the preferred is the one produced by vacuum
mel ti ng_and castin i.nce the Ag hased | oy_sputtering.target produced by
VU FRreP R ST g Co e s e FE e S S Par s P ke

| mpuri t Legneand; £ hega&enin refleell ventehm gad Lhe wield ectisve di-kRppr oduced
by using 14 such sputtering target efficiently exhibit excellent

propert i.egrovsmeht asn hilgh gefdsdeti viekysthngh andnsmg gsiat tngsilsaance
absorptivity, high thermal conductivity, high cohesion resistance, high

| i ght #eshet grideiasd -hi gh Hearthesi seakceddidiamapifes prloduicmesd 1 an

optical information recordi.n di.um havi excel l,ent_ writi.ng/readi ng

o oper t FEG=8RAH ST RP el Tt 94 § o CTHEC OBt F EaP PRy SHEdE i of ¢ he
present ; LpveRLhoR: 1 $1  PotaRarliCULRLLY:h | FbLed-£ 05445 GeRstitiubhion as an
optical information recording nmedium as long as it” has the Ag based all oy

sem -r ethectdtwel tohmeands Hrsuichee Agndaised saployerafl ect.iizetdidyn motet he
present invention, and any constitution known in the field of the optical

i nf or rePEeReFebY df ngP nedi bim iy beddsitopeg feraplyeRanpl B ¢ hes -
sem -reflecti filmor . the reflective fil rising ,the Ag based.alloy as
Goscri bed aboyEEhaTE SN o i PERLFo PRy T ATGhETe T SRerr LCrant Jetpahaa

absor pt e¥bhYou hingh) Rhers@la-copductinvd vg Bhhg £ONSsi-aniresirstapee. hi gh
l'i ght resistance and ﬁlghheat resistance, and therefore, these filns are
wel | adépiedahdrreskedri tdheficlur rentther padsenty inwenteeonter fundthewr it abl e
optical . inforpation recording nedia as well as next- generation, high

st or agetTBPAGFEY CHECEAP SR of Fait F o YecoFdi Ry Sfedrass the at least

one element selected from Cu, Au, Rh, Pd, and Pt is added in a
total content of less than 0.1%, further improvement in the
corrosion resistance and the heat resistance is not attained. On
the other hand, addition of such element in excess of 3% does not
vield high reflectivity, high transmissivity, low absorptivity,
and high thermal conductivity. Accordingly, such elements are
added in a total content of 0.1% to 3%, preferably at 0.2% to 2%,
and further preferably at 0.3% to 1%.

It is to ke noted that the Ag based alloy semi-reflective
film for the optical information recording medium of the present
invention is a thin film in a single side, multilayer optical disc
which functions to enable transmission and reflection of the laser
beam at the recording layer other than the recording layer located
farthest from the side of the laser beam incidence, and this film

may have a transmissivity of about 45% to 80% and a reflectivity
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Exanpl es The present invention wll be described in further detail wth
reference to the foll owi ng experinental exanples which by no neans limt
the scope of the present invention. Any nodification of such exanples

wi t hout deviating the scope of the present invention is within the
techni cal range of the present invention. (1) Deposition of thin film 15 By
using sputtering targets, sanple thin filnms (Sanple Nos. 1 to 139) were
each deposited on a pol ycarbonate substrate (wth a dianeter of 50 nmm and a
thickness of 1.0 nmm) in a sputtering apparatus HSM 552 nmanufactured by

Shi madzu Corporation by DC nmagnetron sputtering at a base pressure of 0.27
X 10-3 Pa or less, an Ar gas pressure of 0.27 Pa, an Ar gas flow rate of 30
sccm a sputtering power of DC 200 W a distance between the tar et and

subst r at® P82 ink@and *a s%%F%FER%%%@M%ﬁ@Y@rd%@rEetlé’n%%freaﬁ%@ The
sputtering éh%{h%g% YeE aﬂfé?;} ess &g%ﬁ%@%‘&&kﬁkngré%%ﬁm fﬁﬁt”‘ a

di amet er” al oy sp ering

target (ﬂ!é&bt@z‘iﬂﬁa@%’f %n £ . 10fhe G dMRE %llb¥058ﬁ§3reﬁie§tm £113:,A0- Li -
alloy sputtering target (with a dianmeter of 01. 6 nmand a thickness of 5

mm , alconpesitedysgehtesihy havget fi(lw tthizkdeasetertioé Adfrlgéd cmsand a
t hi ckness of 5 mm conprising the Ag-Li alloy sputtering target or the
Ag- Li - Bﬁxééﬁ%ﬁ%ﬁlng t ar get and a predet erm ned nunber of the chips (with a

dt h of h _of I
O o B ey S D01 Ot {hiaerngl,Loml, ol op sl 1o

el enent arr y spu ering target or

the Ag- Lﬂo-rBlth%p%bttﬁrclamg1h§69ﬁ5t1@1"1 @e&gr@iﬂ@me%&uiﬂ i Rt drg8nt(Wth a
dianeter of 101. 6 mmand a thickness of 5 mr) . The sanple thin filns for

t he anamwmeﬁtoanhEatefhﬁcbnp@§uﬁm@ﬁ61anmglaeidevahugﬂedmy@ﬁcunha@don

resi stance (cohesi on caused by heat, and cohesion caused by a hal agen),
heat restistCant® BifdrEhérRAF Ve cfd'rjrcﬁhéfll%Fﬂ?gﬁﬁoejéietfhfné&ﬁéééyﬁif RIG S

corresponding, {9, § ethetﬂ%%sé A BnLeh 'd%%tq \Yﬁeﬁék&%%%ﬂl ARt cal

information ‘recording e sanp the "eval uation ‘of the
light rssl shagceilmebhechavé ty, réﬂl@&ﬂjﬂviilyvbfyaaadt absoret imddey shhad a 16

t hi ckness of 15 nm corresponding to the thickness of a
a transmissivity of substantially 0%. The thickness may be any
adeguately determined so that the reflectivity and the
transmissivity are within the predetermined range. The Ag based
alloyreflective film, however, may generallvhave a filmthickness
in the range of 50 to 250 nm.

The Ag based alloy semi-reflective film and reflective film
of the present invention are produced by depositing the
above-mentioned Ag based alloy on a substrate by various thin film
deposition techniques such as vacuum deposition, ion plating and
sputfering, and the recommended 1s the one produced using the
sputtering for the film deposition. Compared to the films formed
by other thin film deposition technigues, the Ag based alloy
gsemi~reflective film and reflective film formed by sputtering are
superior in the allcoy composition, distribution of the alloving

elements, and uniformity of the film thickness in the film plane,

and hence, in the performance as a semi-reflective film and
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sem -reflective filmused in an optical information recording nedium (2)
Anal ysis of the filmconposition O the thus deposited thin filnms, Ag alloy
thin filnms (Sanple Nos. 2 to 139) were analyzed for their filmconposition
by inductively coupled plasma (I CP) mass spectroscopy. Mre specifically,
-anal ysis was conducted by dissolving an analyte Ag alloy thin filmin an
acid solution (nitric acid : pure water = 1 : 1), heating the acid solution
on a hot plate of 200C, cooling the solution to roomtenperature after
confirmng that all analyte sanple had dissolved in the acid solution, and
measuring the amount of alloying elenent in the Ag alloy thin filmby using
| CP mass spectroneter SPQ 8000 manufactured by Sei ko Instrunment Inc. The
anal yzed fil mconpositions of the sanples are shown in Table 1 together
with t hereésartsvefitnd malmdpauekal 62 hnt ysi st vt v Faraari 8RBt CVari ous
properties in Tables 2 to.7 as .descri.bed .below., K Table 1 3) ..Eval uati on of

P Ght r oLt BREarEahpt ol Mo e RIS AepobtELa RRFR T1TH% Toampl e Nos.
1 to 139)-wascoyer] aldytihna W ounable tesi nibhl myere.subjacted to
determ nation of their spectral reflectivity and spectral transmssivity at
wavel engehsbdin4 Q0 etya SR timnusE g dyyt iusilnon fddvea i\t R speiatg aphotmnet er
V-570DS manufactured by JASCO. The 17 sanples were then subjected to

UV/ vi si bhevitghexied kfitation insgtre agsnAgPSaper t kepom Fatlt iy YpPt a r at us

SX75Fnanuf$ctu%fd by Suga Test Instrunents Co., Ltd., wherein the sanples
were irrh@ratRttwi¥h Wvisible light at an illuminance of 120 Wn2, a

tenperature ofrn 80C fQh,k44.:hourg By ra-xenen afctn!afmj-&ndd ha 1sRectral
reflectivity and spectral transmissivity were determ ned after the test.

The resabtsooftide @mliomtdepsfiard be bsght respstaancen@resfrwn in  Tabl e
2. Table 2 In Table 2, a sanple with a change in reflectivité to |l aser beam
with a waberehyitor s40%lintefpread|ade udedorh Bl eorRyl Hht 2 aad+HRrDVD

bet ween QEIC())§ %o%%%i%&%%ro t(ﬁe% itgr?éﬂ%; %%i on, t%%te EI Jo%scsent of the target
is 0.01% to 10%, preferably 0.05% to 8%, and more preferably 0.1%
to 6%.

TodepositaAgbasedalleysemi-reflective filmorreflective
film further comprising 0.005% to 0.8% of Bi, the target should
further contain 0.02% to 8%, preferably 0.1% to £%, and more
preferakly 0.2% to 4% of Bi. The Bi content in the target is highex
Lhan the Bi content in the semi-reflective film or reflective film
since the amount of Bi in the resulting semi-reflective film or
reflective film reduces to several to several dozen percent of
the Bi that had been present in ths farget in the course of £ilm
deposition by sputtering using the target comprising the
Bi-containing Ag based alloy. Such decrease is estimated to have
been caused by re-evaporation of the Bi from the film surface in
the course of the filmdeposition due to the substantial difference
in the melting point between the Ag and the Bi; difficulty of
sputtering Bi due to higher sputtering rate of the Ag compared

to that of the Bi; and oxidation of only Bi on the target surface
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than 1% was regarded to have high light resistance and evaluated as "A",
and a sanple with the change of 1% or nore was regarded to have |ow |ight
resi stance and evaluated as "B". Table 2 shows that the Ag thin film (Sanpl e
No. 1) , the Ag-Au thin film (Sanple No. 2), the Ag-Pd thin film (Sanple
No. 3) and the Ag-Pt thin film (Sanple No. 4) fail to exhibit high |ight
resistance. In contrast, the thin filnms of Sanple Nos. 5 to 139 exhibit

high light resistance due to incorporation of Li. The effects of adding Rh,
Pd and Pt are equivalent to the addition of Cu and Au. (4) Evaluation of
cohesi on resistance (cohesion caused by heat) 18 The thus deposited thin
films (Sanple Nos. 1 to 139) were neasured for average surface roughness Ra
by using Nanoscope Illa scanning probe mcroscope manufactured by Digital

| nst t t f FM_ qb t . Th
hin 11 e UBr B G0RF obE ST LE 1 GH (SpeRattre RRghoh bR aiEy (06 at
tenper at ‘éru% L ~800C ea%' aéf\ﬁﬁe%”'c:ghﬁénefo§ Al 48 JRoM i, frgﬂd the

average sur face roughnes was neasured again after this test

resul ts ehatherewad l:t&trlg@lﬁ f ora theneaheshobhsesisharceoufeohesitdrrcaysed by
heat) are shown in Table 3. Table 3 In Table 3, a sanple with a change in
aver age baskdcelioughndsss betwern defidy acdnd aiier’ttﬂ?dﬂqﬁin@éwpeBéture,

high humdity test _of less than_ 1.5 nm was regarded t have hi ohesi on
resi st anCent eﬁﬁd”hééeeE%ﬁﬁﬁié&o&éﬁﬂﬂaln&ﬁ&aéegaﬂﬁm%ﬁﬁﬁ ﬁx’tﬁﬁﬁﬁg% ﬁﬁ average

surface poughpEss At 1510000 O JR5-£egar ded Lochava,npuche i gh

cohesi on resi stance and was eval uate nmonstr at

all Ag alloy thhenfal s woraicd ag lbhs(:Sraﬂ@:ﬁaﬂ\iOE‘ear’iht tet39) cexhihtt high
cohesion resistance, and those not containing Li, nanely, the Ag thin film

(Sarrpl e N@le@yed flh@flﬁ@-Aﬁft]h@:n el WQS}&@}JI]@R:N@IMZ)EU tcﬁ:éf A@l P&yt hHa,film

Sanpl e _No. 3 nd the Ag-Pt. thi . m fail shaqw_such
hi gh coh@81 ofitt 60f STaEL 7S &ff BeF 5 OFaad Wy RS PRafid FE SHne”
equi val ent 19 dhe, additionof tbhv?hé)-be@rﬂdr%%le(:@lv%@il&étdxoge?ﬁeﬁ%@é' on
resi stance (cohesion caused by a hal ogen)

film, these elements may be added to the target. The rare earth
metal element, and in particular, the at least one of Nd and Y
may be added in a total content of 0.1% to 2%, preferably 0.2%
to 1%, and more preferably G.3% tCo 0.5%.

When 0.1% to 3% of at least one element selected from Cu,
Aun, Rh, Pd and Pt is to be added to the semi-reflective film or
reflective film, these elements may ke added to the target. The
at least one element selected from Cu, Au, Rh, Pd and Pt may be
added in a total content of 0.1% to 3%, preferably 0.2% to 2%,
and more preferably 0.3% to 1%.

The Agbased alloy sputtering target of the present invention
mylbeproducajbyanynethodincludingmeltingandcasting,powder
sintering, and spray forming, and among these, the preferred is
the one produced by vacuum melting and casting since the Ag based
alloy sputtering target produced by vacuum melting and casting
contains less nitrogen, oxygen and other impurities, and the

semi-reflective film and the reflective film produced by using
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19 The thus deposited thin filnms (Sanple Nos. 1 to 139) were neasured for
aver age surface roughness Ra by using Nanoscope Illa scanning probe

m croscope nmanufactured by Digital Instruments in an atomc force

m croscope (AFM observation node. These thin filnms were subjected to salt
water imrersion test at a salt water concentration (NaC concentration) of
0.05 nol /1, a salt water tenperature of 20C, and an imersion tinme of 5

m nutes, and the average surface roughness Ra was neasured again after this
test. The results of the evaluation for the cohesion resistance (cohesion
caused by a hal ogen) are shown in Table 4. Table 4 In Table 4, a sanple with
a change in average surface roughness betmeen before and after the salt

wat er i mersion test, of |ess ave a hl%h cohesi on

resi st ané&®c nﬁp%EEaK%V%Fﬁﬁ?%a 5£a£ ent&ﬁéa Fécﬁ}ﬁﬁngrgﬁgﬁ§él ﬁ’average
surface goughnessy ofs (30704 tg}Drh%_ dﬁ@@réﬁ%ﬁ Q@vf_ﬂ/ hayg 1Q SuUeh A

cohesi on resistance and was eval udated as denmonstrat éd i n %able 4,

the Ag- A%i@hlﬂhérmdﬂ(d&ﬁ@@c&lN@ty,Zhlghtdvhe%giEUrésttﬁhtﬁ)Gﬁaﬂpﬂ&gNﬁ. 3) ,
the Ag-Pt thin film(Sanple No. 4), and the Ag alloy thin filns containing
Li (Sarrpl éemstascet@lqw)ghehﬁabi rewﬁtﬁmesico@nabéﬁspa@@@qtm afthenAg thin

film fall]s to show t he hj esion resistance. The

of f oct s OPCAGAT " BT BAL b Bt G50V GAC IR CHESRUBIE o of the Cu
and Au. ) +Exalua [eat: i |§%?aqgg_ 2Q.Jhe thys.depgsited thin filns
(Sanpl e &gstE 3{0 %%Pﬁgaér Qﬁﬁ%ﬁ for averageesur?écgg oughness Ra by
usi ng Nanoscopeht | dt i sfankidegdphabeeti cnos opes mudact Unetnhy obi gkt al
Instruments in an atomc force mcroscope (AFM observation node. These
thin fibas pereicubjeky e@mlot@\ﬁadiﬂl}mlﬁéatcpﬁ@ttléslfﬁléﬂ asdegreetetavacuum of

tor g;t ?(Tenfl- 286]’&?.%{.% Sersglzoa = ta%.urlfeci of golotchfagrthoe gg@aﬂsed aﬁ_ng a heat

”ﬁnUfaCt%Eﬁ§b¥®@19§€%¥%fﬁﬂﬂﬂ'd%M?%Q'@ﬁ%.Aﬁﬂ@aé@@ AVeLAge SWhace rfoyghness
Ra was neasured again after this test e results of the evaluation for
t he heat ofesistarecenariensiovion, nafdldreyr Bonstitution known in the field
of the optical information recording medium may be employed. For
example, the semi-reflective filmorthereflective filmcomprising
the Agbased alloy as described above have high reflectivity, high
transmissivity, lowabsorptivity, high thermal conductivity, high
cohesionresistance, highlight resistanceandhighheat resistance,
and therefore, these films are well adapted for use in the current
read-only, write-once, and rewritable optical information
recording media as well as next-generation, high storage capacity
optical information recording media.
Examples
The present invention will be described in further detail
with reference to the following experimental examples which by
nomeans limit the scopecof thepresent invention. Anymodification
of such examples without deviating the scope of the present

invention is within the taechnical range of the present invention.

(1} Depesiticn of thin f£film
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Table 5 In Table 5, a sanple with a change in average surface roughness

bet ween before and after the vacuum heating test of less than 1.5 nm was
regarded to have an excellent heat resistance and was evaluated "A", a
sanple with a change in average surface roughness of 1.5 nmor nore and

|l ess than 3.0 nmwas regarded to have a high heat resistance and was

eval uated as "B", and a sanple with a change 1in average surface roughness
of 3.0 nmor nore was regarded as the one not having such high heat

resi stance and was evaluated as "C'. The Ag thin film (Sanple No. 1) , the
Ag-Au thin film (Sanple No. 2), the Ag-Pd thin film (Sanple No. 3) and the
Ag-Pt thin film (Sanple No. 4) fail to exhibit high heat resistance. In

contrast, the thin filns of Sanple Nos. 5 to 139 exhihit high heat

resi stance. An%ﬁdlstlﬁ’éfﬁp’tlﬁéeﬂﬁn% tFirIgﬁ%SCo?ﬁI%ﬁjTﬁ Eﬁlﬁtﬂﬁ’?‘f I@%lg?l‘?ﬂ@%f Nd and
Y show fyr r-di e .St . fif, i and Pt
e oqui darone Vo RS el o ot e ana PAT (0 Eyal ) ooy Len

refl ecti i HYamnttansat S50 il Yarand absexpkk¥i by 1 Thewhhus: depgsitreditiin fil ns
(Sanple Nos. 1 to 139) were neasured for spectral reflectivity and spectral
transm ssppirtytuat Hidved2ngihsfaft gl tay §00.madzby Cospngathel sy NPR

spect rophot onet er V- 570DS manuf act ured by JASCO _ andabsorptivity was

cal cul at B§IPRORPE NP HeEddredaF et PESEI BT 55 %l Ofh: 2 f rah€mi 8&i%A t§S8eccor di ng

to the fqllQw i.on. rptiovi ty. =,100% - f fi vty +
Transnisgbvg%;?gs$ﬁ%g%%§ﬂ f§P§EZPh£%éV§Pu%%ig%gf%égﬁﬁ%ﬁg%fT%é¥ﬁ§FF?T t he
transm ssi ¥ yse @it thacabsomps pudty, f:08itbentaserReammetdhithe: awavel ength
of 405 nmtypically used in Blu-ray Disc and HD DVD are shown in Table 6.
Tabl e 6 bnbFabhee®f Ihansadpd euhaviraged awfdreduirei 4§ ropm I5%perattore;, a
transm ssjvity of 60% or nore, %%gban_absorptivi |l ess than 25%in

ty of
rel ati o_nTPS SHE YRRt RY § ° 6F /%reijﬁ'baf?é‘ngwgéq\/??’ﬁttﬁl%@frﬁﬁa t he
absor pti it y,of 4% 0f. 1 her DWe Agas or e9ahdedhc 88 96 Qs havinpgrexcel | ent

optical properties, and such sanple
alloy sputtering target (with a diameter of 101.6mmand a thickness

of 5 mm), a Ag-T.i-Bi alloy sputtering target (with a diameter of
101.6 mm and a thickness of 5mm), a composited sputtering target
(with a diameter of 101.6 mm and a thickness of 5 mm) comprising
the Ag-Lialloy sputtering target or the Ag-Li-~Bi sputtering target
and a predetermined number of the chips {with a width of 5 mm,
a length of 5 mm and a thickness of 1 mfn) of an alloying element
{(Nd, Y, Cu or Au) arranged on the Ag-Li alloy sputtering target
or the Ag-Li-RBi sputtering target, or a Ag alloy sputtering target
(with a diameter of 101.¢ nmm and a thickness of 5mm). The sample
thin films for the analysis of the film composition, and the
evaluation of cohesion resistance (cohesion caused by heat, and
cohesion caused by a2 halogen), heat resistance and thermal
conductivity had a thickness of 10C nm, corresponding to the
thickness of a reflective f£ilm used in an optical information
recording medium. The sample films for the evaluation of the light

resistance, reflectivity, transmissivity and absocrptivity had a
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was evaluated "A", and the sanple having a reflectivity of less than 15% a
transm ssivity of |less than 60% and an absorptivity 25% or nore was
regarded as the one not having the excellent optical properties, and such
sanpl e was regarded as "B". 22 The Ag-16%.i thin film (Sanple No. 8) fails
to show high reflectivity, high transmssivity and | ow absorptivity due to
its excessively high Li content. In contrast, the other sanple thin filns
exhibit high reflectivity, high transm ssivity and | ow absorptivity. The
effects of adding Rh, Pd and Pt are equivalent to the addition of the Cu
and Au. (8) Evaluation of thermal conductivity The thus deposited thin filns
(Sanmple Nos. 1 to 139) were neasured for thernmal conductivity by the
procedure as described below Nanely, thermal conductivity was determ ned
by measuthagknehe ghebt Mesi SR REIBY BC oar prekectéchii §ue using 3226

m(err) Hi_ TEST nuf actured by H OKI E. .E. .CORPORATI ON;. neasuring the
{1 Fm i ERAESSCBSE N ot pitb St Th 256 TR GAAEtur BAShY - FENBOR T NSTROVENTS:
cal cul at j,ngiLhe electrical resistivity p ((err)cm) according to the

foll owi ng equation: p = sheet resistance Rs x filmthickness t; and then,

cal cul atijng nhel{bes md Condiicin Hdmposx tiWh(m K)) at an absol ute tenperature
of 300K (ca. 27C) by Wedemann-Franz |aw according to the follow ng
equation: x = 2f5he thuysapespbilieed Shparidtlmse AY allpgldety fehhs fésigi¢vity p)
The results of th val uation for the therpal _conductivity.are shown in
Tabl e 7. Pa0 8 591 b ShOTE Y AR ISHRS) d RaueRg tatt nBy RAFPEOHILGE Rty of 160
W (m K iﬂﬁu%%@ef?réﬁﬁﬂ%}g'ﬁ%sﬁﬁ%(quPrTDEn%sgf sﬁé@‘é\goé%ﬁ}u Mg thermal 23
conductivity of the pure Ag'thin film was regarded to have excell ent

thermal epsducityily, andiwas sevad uainedictAY, b antl s& cSaploeahaHangt cand her mal

conductivity of less than 160 VVén1Kg was regarded as the one not having
t he exceblény Eimer ndllcdndaetreidys hwas (niggardedids: 'TBre TRESAGE 16%A.|

thin fil Iin ( %?r,mkllga‘lc\jpﬁg %)ne]c g"cié é[oquscrl%vlg Qri‘Lgahhot plate of 200°C, cooling
the solution to room temperature after confirming that all analyte
sample had dissolved in the acid solution, andmeasuring the amount
of alloying element in the Ag alloy thin £ilm by using ICP mass
spectrometer SPO-8000 manufactured by Seiko Instrument Inc. Ths
analyzaed film compositions of the samples are shown in Table 1
together with the results of the film structure analysis and
evaluation of various properties in Tables 2 to 7 as described

below.
Table 1

{3) Evaluation of light resistance

Samples wherein the thus deposited thin films (Sample Nos.
1 to 139) was overlaid with a UV curable resin film were subjected
to determination of their spectral reflectivity and spectral
transmissivity at wavelengths of 400 to 800 nm using by using

UV-Vis-NIR spectrophotometer V-570D3 manufactured by JASCO. The
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thermal conductivity due to its excessively high Li content. |In contrast,
the other sanple thin filnms exhibit high thermal conductivity. The effects
of adding Rh, Pd, and Pt are equivalent to the addition of the Cu and Au.
Wil e the present invention has been described with reference to what are
presently considered to be the preferred enbodi nents, it is to be
understood that the invention is not limted to the disclosed enbodi nents.
On the contrary, the invention is intended to cover various nodifications
and equi val ent arrangenents included within the spirit and scope of the
appended cl ainms. The scope of the following clains is to be accorded the
broadest interpretation so as to enconpass all such nodifications and
equi val ent structures and functions. 24 Table 1 Sanple Filmconposition No.
1 Ag 2 AgwBYUAs wed eAth8ofdio e X eBUPtUV A ing0.01%ht Bryedigoadion7cAst 10%.i 8
A -16%.i 9 A -4%.i-0.198i 10 Ag-4%.i-0.49%Nd 11 A -4%.i-0.4%/ 12 A

- 4% - 0. BEERT SEPeA X gt FoI5OAfPPRF a5 S oL 1R PepU fogFroeddy Sus Aest

- %1-0. 436 050 A7 AL 0106 -0, 5%, 118 A : 4R 4B QB0 19 A
4% - 0 TONEYR “ Yo KT a9 D" Tt- .esé p128 Abid it

UV/visible light at an illuminance of 120 W/m®, a temperature of

80°C for 144 hours by a xenon arc Lamp, and the spectral reflectivity

and spectral transmissivity were determined after the test. The

results of the evaluation for the light resistance are shewn in

Table 2.
Table 2

In Table 2, a éample with 2 change in reflectivity to laser
beam with a wavelength of 405 nm typically used in Blu-ray Disc
and HD DVD between before and after the irradiation test of less
than 1% was regarded to have high light resistance and evaluated
as "A", and a sample with ths change of 1% or more was regarded
to have low light resistance and evaluated as "B".

Table 2 shows that the Ag thin filwm (Sample No. 1), the Ag-Au
thin film {(Sample No. 2), the Ag-Pd thin £film (Sample No. 3) and
the Ag-Pt thin film (Sample No. 4) fail to exhibit high light
resistance.

In contrast, the thin films of Sample Nos. 5 to 139 exhibit
high Light resistance due to incorporation of Li. The effects
of adding Rh, Pd and Pt are equivalent to the addition of Cu and
Au.

(4) Evaluation of cohesion resistance {cohesion caused by heat)
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21 82-AL- 0.4%(-0.5%\u 22 23 A -4%.i-0.1 %Bi -0.4%\d-0.5%\u 24 A
-49%.i-0.198i - 0. 4%(-0.5%u 25 A -4%.i-0.19%8i -0.4%/-0.5%Au 26 A -0.05 %.i 27
A-0.1%i 28 A-0.5%i 29 A-1%i 30 A-2%.i 31 A-0.1%.i-0.005%8i 32 A
-0.1%.i-0.0198Bi 33 A-0.1%.i-0.059%8i 34 A-0.1 %i-0.19Bi 35 A
-0.1%.i-0.29%Bi 36 A -0.5%.-0.0059Bi 37 A -0.5%.i-0.019%8Bi 38 A
-0.5%.i-0.05%8i 39 A-0.5%.i-0.19%8i 40 A -0.5%.i-0.2%3i 41 A

-1%.i -0.005%Bi 42 A -1%.i-0.019Bi 43 A -1%.i-0.05%8i 44 A -1%.i-0.19%8i 45
A-1%i-0.29Bi 46 A -2%.i-0.0059%Bi 47 A -2%.i-0.019%8i 48 Ag-2%. -0. 05%8
49 A -2%.i-0.19%Bi 50 A -2%J)0.29%8i 51 A-0.1%.i-0.19%\d 52 A
-0.1%.i-0.29%\d 53 A -0.1%.i-0.5%\d 54 A -0.19%.i-1%\d 55 A -0.1%.i -2%\d

56 A -0.5%.-0.1%d 57 A -0.5%.-0.2%\d

The thus deposited thin films (Sample Nos. 1 to 139) were
measured for average surface roughness Ra by using Nanoscope II1a
scanning probe microscope manufactured by Digital Instruments in
an atomic force microscope (AFM) observation mode. These thin
films were subjected to high temperature, high humidity test at
a temperature of 80°C and relative humidity of 30%RH for 48 hours,
and the average surface roughness Ra was measured again after this
test. The results cf the evaluation for the cohesion resistance

{cochesion caused by heat) are shown in Table 3,

Table 3

InTable 3, asamplewith achange inaverage surface roughness
between before and aftexr the high temperature, high humidity test
of less than 1.5 nm was regarded to have high coheslon resistance,
and was evaluated as “A", and z sample with a change in averadge
surface roughness of 1.5 nm ox more was redarded to have no such
high cohesion resistance and was evaluated as “B”.

As demonstrated inTable 3, allAgalloythin films containing
Li (Sample Nos. 5 to 139) exhibit high cohesion resistance, and
those not containing Li, namely, the Ag thin f£film {Sample No. 1},
the Ag-Au thin film (Sample No. 2), the Ag-Pd thin £ilm (Sample
No. 3} and the Ag-PtT thin f£ilm (Sample No. 4) fail to show such
high cohesion resistance. The effects of adding Rh, Pd, and Pt
are equivalent to the additicn of the Cu and Au.

{5) Fvaluationofcohesiconresistance {cohesioncausedbyahalogen)
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58 A -0.5%.i-0.5%Nd 59 A -0.5 %i-1 %d 60 A -0.5%.i-29%d 61 A
-1%.i-0.19%Nd 62 A -1%.i-0.2%d 63 A -1 %.i-0.5%Nd 64 A -1%.i-1%d 65 A
-1 % -2%\Nd 66 A -2%.i-0.1 %Nd 67 A -2%.i-0.2%d 68 A -2%.i-0.5%\d 69 A
-2%0 -19%d 70 A -2%.0i-29%Nd 71 A -0.1%.i-0.1%u 72 A-0.1%i-0.2 Gu 73 A
-0.1%.i-0.5%u 74 A-0.1%.i-1%u 75 A -0.1%.i-2%u 76 A -0.1%.i-3%u 77
A-0.5%i-0.1%u 78 A -0.5%.i-0.2%u 79 A -05%.-05%u 80 A -0.5%.i-1%u
81 A-0.5%.i-2%u 82 'L'-2 S %Li-3%u 83 A-1%i-0.1%u 84 A
-1%.i-0.2%Cu 85 Ag-1%.i-0.5%u 25 86 A -1 %.i-1 %u 87 A -1%.i-2%u 88 A
-1%.1-3%u 26 89 A -2%.i-0.1%u 90 Ag-2%.i-0.2%u 91 A -2%.i-0.5%u 92
Ag-2%.i -1 %Cu 93 Ag- 2%.i - 29%Cu
The thus deposited thin films (Sample Nos. 1 fto 139) were

measured for average surface roughness Ra by using Nancscope II1Ia

scanning probe microscope manufactured by Digital Instruments in

an atomic force microscope (AFM) cobservation mode. These thin

films were subiected to salt water immersion test at a salt water

concentration (NaCl concentration) of 0.05 mol/l, a salt water

temperature of 20°C, and an immersion time of 5 minutes, and the

average surface roughness Ra was measured again after this test.

The results of the evaluation for the cohesion resistance (cohesion

caused by a halogen) are shown in Table 4,

Table 4

InTable 4, asamplewith a change in average surface roughness
between before and after the salt water immersion test of less
than 3 nm was regarded to have a high cohesion resistance and was
evaluated as “A”, and a sample with a change in average surface
roughness of 3 nm or more was regarded to have no such high cohesion
resistance and was evaluated as “B”.

As demonstrated in Table 4, the Ag-Au thin film (Sample No.
2), the Ag-Pd thin film (Sample No. 3), the Ag~Pt thin film (Sample
No. 4), and the Ag alloy thin films containing Li{(Sample Nos. 5
to 139) exhibit high cohesion resistance, aznd the Ag thin film
(Sample No. 1) fails to show the high cohesion resistance. The
effacts of adding Rh, Pd, and Pt are eguivalent to the addition
of the Cu and Au.

(6) Evaluation of heat resistance
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94 Ag-2%.i-3%u 95 A -0.1%.i-0.1%wu 96 A -0.1%.i-0.2%u 97 A
-0.1%.i-0.5%u 98 A -0.1%.i-1%u 99 A -0.1%.i-2%\u 100 A -0.1%.i - 3%Au
101 A -0.5%.i-0.1%\u 102 A -0.5%.i-0.2%u 103 A -0.5%.i-0.5%Au 104 A
-0.5%.i-1%u 105 A -0.5%.i-2%\u 106 A -0.5%.i-3%Au 107 A -1%. -0. 1%Au
108 A -1%.i-02%u 109 A -1%.i-0.5%Au 110 A -1%.i-i%u 111 A -19%.i-2%Au
112 A -1%.1-3%u 113 A -2%.i-0.1%u 114 Ag-2%.i -0.2%Au 115 A -2%.i - 0. 5%Au
116 A -2%.i-1 %Au 117 A -2%.i-2%Au 118 A -2%.i-3%\u 119 A
-1%0 -029Bi - 05%0Nd 120 A -2%.i - 02%bi - 0. 5%Nd 121 A -4%.i - 0. 29Bi - 0. 5%Nd 122
A -1%i-029Bi -2%u 123 A -2%.i-0.29%8i -2%u 124 A -4%.i -0.2%i -2%u 125 A
-1 % -029Bi - 2%Au 126 AQ-2%.i - 029Bi - 2%Au 127 A -4%.0 - 029%6i - 2%Au 128 A
-1%.i - 0. 59%\d- Z%EU 129 A -i9%.i-0.5%\d-2% \u , 130 A -2%.i - 0. 5%Nd- 2%Cu
The thus depocsited thin films (Sample Nos. 1 to 139) were

measured for average surface roughness Ra by using Nanoscope 1I1a

scanning probe microscope manufactured by Digital Instruments in

an atomic force microscope (AFM)} observation mode. These thin

films were subjected to vacuum heating test at a degree of vacuum

of 0.27 x 107 Pa or less and a temperature of 300°C for 0.5 hour

using a heat treatment apparatus in rotary magnetic field

manufacturedbyNaruse ScientificMachines, and theaverage surface

roughness Ra was measured again after this test. The results of

the evaluation for the heat resistance are shown in Table 5.
Table 5

In Table 5, a sanpizs with a change in average surface roughness
between before and after the vacuum heating test of less than 1.5
nm was regarded to have an excellent heat resistance and was
evaluated “A”, a sample with a change in average surface roughness
of 1.5 nm or more and less than 3.0 nm was regarded to have a high
heat resistance and was evaluated as “B”, and a sample with a change
in average surface roughness of 3.0 nm or more was regarded as
the one not having such high heat resistance and was evaluated
as “C7.

The Ag thin film {(Sample No. 1), the Ag-~2Au thin film (Sample
No. 2), the Ag-Pd thin film (Sample No. 3) and the Ag-Pt thin film
(Sample No. 4) fail to exhibit high heat resistance.

In contrast, the thin fiims of Sample Nos. 5 to 132 exhibit

high heat resistance. Among them, the thin films containing at
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131 A -2%.i -0.5%N\d- 2%Au 132 A -4%.i - 0. 5%\d- 2%Cu 133 A -4%.i - 0. 5%\d- 2%Au
134 A -i9%.i-0298i-0.5%N\d-2%u 135 A -1%.i -0. 298i - 0. 5%N\d- 2%Au 136 A -1
04i-0.29%Bi -0.5%Nd-1 %Cu-1 %Au 137 A -2%.i - 0298i - 0. 59%\d- 2%Cu 138 A

-2%.i - 029Bi - 0. 5%Nd- 2%Au 139 A -2%.i - 0. 298i - 0. 5%Nd- 1%Cu- 1%Au 27 Table 2

Sanmpl e Fil mconposition Change in Light resistance No. reflectivity (% |

Ag -3.1 B 2 Ag-3%\Wu -2.9 B 3 Ag-3%d -2.8 B 4 A-3%t -3.0B 5 A
-0.01%.i -0.8 A 6 Ag-4%.i -0.5 A 7 A-10%i -0.3 A 8 A-16%i -0.2 A 9 A
-4%.1-0.198i -0.4 A 10 A -4%.i-0.4%\d -0.5 A 11 Ag-4%.i-0.4% -0.5 A 12 A
-4%.i-0.5%u -0.5 A 13 A -4%.i-0.5%u -0.5 A 14 A -4%.i-0.19%8i-0.4%d -0.4
A 15 A -4%.i-0.19Bi-0.4% -0.4 A 16 A -4%.i-0.19%i-0.5%u -0.4 A 17 A
-4%.0-0.19Bi-0.5%Au -0.4 A 18 A -4%J 0. 49%Nd-05%u -0.5 A 19 A

- 4%.i - 0. 4bw‘fo%9fl\bl@®f SPOVA ARSI dopeat soghstanse A The offects

0 0% e A LR R S
Au,
(7) Evaluation of reflectivity, transmissivity and absorptivity
The thus deposited thin films (Sample Nos. 1 to 139) were
measured for spectral reflectivity and spectral transmissivity
at wavelengths of 400 to 800 nm by using UV-Vis-NIR
spectrophotometer V-570DS manufactured by JASCO, and absorptivity
was calculated from the measured reflectivity and the
transmissivity according to the following equation:
Absorptivity = 100% —.(Reflectivity + Transmissivity)
The results of the evaluation for the reflectivity, the
transmissivity, and the absorptivity for the laser beam with the
wavelength of 405 nm typically used in Blu-ray Disc and HD DVD

are shown in Table 6.
Table &

In Table 6, the sample having a reflectivity of 13% or more,
a transmissivity of 60% or more, and an absorptivity of less than
25% in relation to the reflectivity of 18%, the transmissivity
of 68%, and the absorptivity of 14% of the pure Ag was regarded
as the one having excellent optical properties, and such sample
was evaluated “A”, and the sample having a reflectivity of less
than 15%, a transmissivity of less than 60%, and an absorptivity
25% ormore was regarded as the one not having the excellent optical

properties, and such sample was regarded as “B”.

22



25 A -4%.i-0.1 %Bi-0.4%-0. 5 %wu -0.4 A 26 Ag-0.05%.i -0.8 A 27 A-0.1
%i -0.8 A 28 A-0.5%i -0.7 A 29 A-1%i -0.7 A30 A-2%i -0.6 A
-0.1%.i-0.019Bi -0.5 A KAOA -0.1%.i-0.005%8i -0.6 A A -0.1%.i-0.05%i -0.5

19%4i-0.19%8i -0.4 A A-0.1%i-0.29%8i -0.4 A A -0.5%.i-0.005%i -0.5
5%.i-0.0198i -0.4 A A-0.5%i-0.05%8i -0.4 A A-0.5%.i-0.198 -0.3
5%.1-0.2%Bi -0.3 A A -1%.i-0.D05%Bi -0.5 A 42 A-1%.i-0.01%8i -0.4

A A -0.
A A -0.
A A -0.

A 43 A
-0.3 A

-2%. - 0.

-1%.i-0.05%8i -0.4 A 44 A -1%.i-0.19%i -0.3 A 45 A -1%. -0.

46 Ag-2%.i-0.005%8i -0.4 A 47 A -2%.i-0.019Bi -0.3 A 48 A

059Bi -0.3 A 49 A-2%i-0.198i -0.2 A 50 A -2%.i-0.2%s -0.

i A

298i

2 A 51

A-0.1%.i-0.19%\d -0.8 A 52 A -01%.i-0.2%\d -0.8 A 53 A -0.1%.i-0.5%\d -0.8

A 54 A
-0.7 A
-0. 5%.i

-0.1%.i-19%\d -0.8 A 55A-0.1%_i-2%\ld 08A 56 Ag-0.5%. -0

reflectivity,ﬁhigh'transmissivity'and.lohrabsorpt1v1ty’due to its
excessively high Li content.

In contrast, the other sample thin films exhibit high
reflectivity, high transmigsivity and low absorptivity. The
effects of adding Rh, Pd and Pt are equivalent to the addition
of the Cu and Au.

(8) Evaluation ¢f thermal ceonductivity

The thus deposited thin films {(Sample Nos. 1 to 139) were
neasured for thermal conductivity by the procedure as described
below. Namely, thermal conductivity was determined by measuring
the sheet resistance Rz by DC four-probe technique using 3226 ml
Hi TESTER manufactured by HIOKI E. E. CORPORATICN; measuring the
film thickness t using alpha=-step 250 manufacturad by TENCOR
INSTRUMENTS; calculating the electrical resistivity p {(pQcm)
according to the following equation: p = sheet resistance Rs x
film thickness t; and then, calculating the thermal conductivity
¥ (W/ (mK)} at an absclute temperature of 300K (ca. 27°C) by
Wiedemann—-Franz law according to the following equation: x=2.51

®x {absolute temperature T)/(electrical resistivity p). The

results of the evaluation for the thermal conductivity are shown

in Table 7.
Table 7

In Table 7, a sample having a thermal conductivity of 160

W/ (mK) ormore corresponding 50% ormore of 320W/ (m'K), the thermal
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62 A -1%.i-0.2%d -0.7 A 63 A-1%i-0.5%\d -0.7 A 64 A-1%i-1%d -0.7 A
65 A -1%.i-2%\d -0.7 A 66 A-2%i-0.1%d -0.6 A 67 A -2%.i-0.2%d -0.6 A
68 A -2%.i-0.59%d -0.6 A 69 A -2%.i-1%d -0.6 A 70 Ag-2%.i-2%\d -0.6 A 71
A-0.19%i-0.1%u -0.8A 72 A-0.1%i-0.2%u -0.8 A 73 A -0.1%.-0.5%u
-0.8 A 74 A-0.1%i-1i%u -0.8 A 75 A-0.1%.i-2%u -0.8 A 76 A
-0.1%.i-3%u -0.8 A 77 A -0.5%.i-0.1%u -0.7 A 78 A-0.5%.i-0.2%U -0.7 A
79 A -0.5%.i-0.5%u -0.7 A 80 A-0.5%.i-1%u -0.7 A 81 A-0.5%i-2%u -0.7
A 82 A -0.5%i-3%u -0.7 A 83 A-1%i-0.1%u -0.7 A84 A -1%.i-0.2%U -0.7
A28 BS A-1 %Li-0.5%u -0.7 A 86 A -1%0-19%CU -0.7 A. 87 A -1%.i -2%U
-0.7 A88 A-1%i-3%U -0.7 A29 89 A -2%i-0.1%u -0.6 A 90 Ag-2%. -0. 29%u
-0.6 A 91 A-2%i-0.5%u -0.6 A 92 A -2%.i-1%u -0.6 A 93 Ag-2%. - 2%u
-0.6 A 9gr@uCHufitRopihe@useA I YELINEL B YRR G IPRAG iR g e epgealent
- 04 i - 020 - - Q- 0 -
0. 1% gge/@nlfal Oc'o8n uct%Zzi’%% gfl& /ii‘\r'és Oe'v5a “%%teg' 8AA, and a sample having
a thermal conductivity of less than 160 W/ (m'K) was regarded zas
The one not having the excellent thermal conductivity and was
regarded as “B”.
The Ag-16%Li thin film (Sample No. 8) fails to show high
thermal conductivity due to its excessively high Li content.
Incontrast, the other sample thin films exhibit high thermal
conductivity. The efifects of adding Rh, Pd, and Pt are equivalent
to the addition of the Cu and Au.

While the present invention has been described with reference
to what are presently considered to be the preferred embodiments,
it is to be understood that the invention is not limited to the
disclosed embodiments. On the contrary, the invention is intended
to cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims. The
scope of the following claims is to be accorded the broadest

interpretation so as to encompass all such modifications and

equivalent structures and functions.
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98 A*-0.1 %.i-1 %u -0.8 A 99 A -0.1%.i-2%wu -0.8 A 100 A -0.1 %.i-3%\u
-0.8 A 101 A -0.5%.i-0.1%\u -0.7 A 102 A -0.5%.i-02%\u -0.7 A 103 A
-0.5%.i-0.5%\u -0.7 A 104 A -0.5 % Li-1 %Au -0.7 A 105 Ag-0.5%.i - 2%Au
-0.7 A 106 A -0.5%.i-3%\u -0.7 A 107 A -1%.i-0.1%wu -0.7 A 108 A
- 19 - 02%AE, SPT7 A 109 A-T941-0]5%\u -0.7 A 110 A -1%i-1%\u -0.7 A 111
G oHITAN H 1
A -1%.0-29A0e- 0. 7 A TTITPK 14j - 8%u -0.7 A 113 A -2%.i-0.1%\u -0.6 A 114
Ag- 294.i - 0. 20 906 A—315A—204-0. 5% U -0.6 A 116 A -2%.i-1%\u -0.6 A
117 Ag- 2%l 9943 6 A 118 A -2%Ai-3%Wu -0.6 A 119 A -1%.i -0. 29@i - 0. 59%\d
. A 9, . .
-0.3 A" 170-A—radit -0.2 A 121 A -4%.i-029Bi-0.5%\d -0.1 A
122 A - 1Al =020 = 0.3 A 128 A -2%i-0.29Bi - 2% -0.2 A 124 A
-4%.i - 02% o A—125—Ag—+J4i - 0. 298Bi - 2%Au -0.3 A 126
Ag- 2%.i - 0.[2ZYB1 {Ad9heh.1%®), 2 A 1727 Al-4%.i-02%Bi -2%\u -0.1 A 128 A
- AR o, .

- 1%.i - 0. 5% S 194 - 0. 590\d-2%Au -0.7 A 130 A
- 2% - 0. 5%NAz 7L Po4f-0.59%Nd-2%u -0.6 A 132 A
-4%.i - 0, 5% 1940 - 0. 590Nd- 2%Au -0.5 A 134 A
-1%.i - 0. 2981z 0 Q2

16 Ag-4%Lx-0 1%B|-0 S%Cu

17 Ag-4%Li-0.1%Bi-0.5%Au

18 Ag-4%Li-0.4%Nd-0.5%Cu

19 Ag-4%Li-0.4%Nd-0.5%Au

20 AG-4%LI-0.4%Y-0.5%Cu

21 Ag-4%LE-0.4%Y-0,5%Au

22 Ag-4%L1-0.1%BI-0.4%Nd-0.5%Cu

23 Ag-4%L1-0,1%Bi-0.4%Nd-0.5%Au

24 Aig-4%Li-0.1%Bi-0.4%Y-0.5%Cu

25 Ag-4%11-0.1%8i-0.4%Y-0.5%Au

26 |Ag-0.05%L

27 Ag-0.1%Li

28 [Ag-0.5%Li

20 |Ag-T%Li

30 Ag-2%Li

31 Ag-0.1%Li-0.005%Bi

32 |Ag-0.1%Li0.01%8

33 Ag-0.1%Li-0.05%8i

34 Ag-0.1%Li-0.1%8i

35 Ag-0.1%Li-0.2%Bi

36 Ag-0.5%L.i-0.005%Bi

37 Ag-0.5%Li-0.01%Bi

38 Ag-0.5%Li-0.05%Bi

38 Ag-0.5%Li-0.1%5t

40 Ag-0.5%Li-0.2%8i

41 TAg-1%Li-0.005%Bi

42 Ag-1%Li-0.01%Bi

43 {Ag-1%Li-0,05%Bi

44 Ag-1%Li-0.1%Bi

45 Ag-1%Li-0.2%Bi

26 |Ag-2%L-0.005%Bi

a7 Ag-2%Li-0.01%Bi

48 Ag-2%Li-0.05%Bi

49 Ag-2%Li-0.1%Bi

50 Ag-2%LiF0.2%Bi

51 Ag-0.1%Li-0.1%Nd

52 Ag-0.1%Lir0.2%Nd

53 Ag-0.1%Li-0.5%Nd

54 Ag-0.1%Li-1%Nd

55 Ag-0.1%Li-2%Nd

56 AG-0.5%L0.1%Nd

57 Ag-0.5%Li-0.2%Nd

58 Ag-0.5%Li-0.53%Nd

59 Ag-0.5%Li-1%Nd

80 Ag-0.5%Li-2%Nd

61 Ag-1%LI-0.1%Nd

62 |Ag-1%Li-0.2%Nd

63 {Ag-1%Li-0.5%MNg

64 Ag-1%Li-1%Nd

G5 Ag-1%Li-2%Nd

66 Ag-2%Li-0.1%Nd

G7 Ag-2%Li0.2%Nd

638 Ag-2%Li-0.5%Nd

59 Ag-2%Li-1%Nd

70 Ag-2%Li-2%Nd

71 Ag-0.1%LI-0.1%Cu

72 Ag-0.1%Li-0.2%Cu

73 Ag-0.1%Li-0.5%Cu

I Ag-0.1%Li-1%Cu

75 Ag-0.1%Li-2%Cu

76 Ag-0.1%Li-3%Cu

77 Ac-0,5%Li-0,1%Cu

78 Ag-0.5%Li-0.2%Cu

79 Ag-0.5%Li-0.5%Cu

80 Ag-0.5%Li-1%Cu

81  [Ag-0.5%0-2%Cu

82 Ag-0.5%Li-3%Cu

83 Ag-1%Li-0.1%Cu

84 Ag-1%Li-0.2%Cu

85 JAG-1%Li0.5%Cu 25




135 A -1%.i - 0298i - 0. 5%Nd- 2%u -0.3 A 136 A -1%.i - 029%8i - 0. 5%\d- 1%Cu- 1%Au
-0.3 A 137 Ag-29%.i-0.29%Bi -0.5%\d-2%Cu -0.2 A 138

Ag-2%.i - 0. 29Bi - 0. 5%Nd- 2%Au -0.2 A 139 A -2%.i-029Bi - 0. 5%Nd- 1%Cu-| %Au -0.2 A
30 Tabl e 3 Sanple Change in average Cohesi -isle... Filmconposition
surface roughness (cohesion caused by No. heat | Ag 3.0 B 2 Ag-3%\u 2.0 B
3 Ag- 3%°d 1.§68 g_wﬁ:iwA 3Rt 2.2 B 5 Ag-0.01%.i 0.7 A 6 Ag-4%.i 0.6 A 7 A
-10%.0 0.4 #& g#ﬁ%‘ﬂj—o—tt—ﬁ\—g A-4%i-0.198 0.4 A 10 A -4%. -0A%N\d 0.4
A 11 A -A%8 -Donoarepy A A 12 A -NRI-0.5%Cu 0.6 A 13 A -4%.i-0.5%\u 0.6 A
14 Ag-4 %)+ 0.1 9%8i-0.49%d 0.3 A 15 A -4%.i-0.19%i-0.4% 0.3 A 16 A
-4%J)0.198Bi -0.5%u ' 0.4 A 17 Ag-49%.i-0.19%i-0.5%u 0.4 A 18 A

-4%.i -0.49%Nd-0.5%Cu QA A 19 A -4%.i-0.4 9%d-0.5%u 0.4 A 20 A

-4%.i -0.4%/-0.5%CU 0.4 A 21 A -4%.i-0.4%-0.5%u 0.4 A 22 A

-49%.i -0.198i -0.49%N\d-0.5%Cu 0.3 A 23 A0-4%J 0. 19%Bi - 0. 49%\d- 0. 5%Au 0.3 A 24 A
-4%.i -0.198i -0. 4%r-0.5%u 0.3 A 25 A -4%.i-0.19%i-0.4%/-0.5%u 0.3 A 26
Ag-0.05%.i 0.7 A 27 A-0.1%i 0.7 A
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28 A -0.5%.i
%.i - 0. 005%@i
34 A -0.1%. -0. 198i
0.6 A 37 An-0.5%J 0. 0198i

0.

7 A 29 A-1%i 0.6

0.6 A 32 A-0.1%.-0.01%Bi

0.5 A 35 A-0
0.6 A

A 30 A-2%i 0.6 A 31 A-0.1

0.6 A 33 A-0.1%.i-0.05%8i 0.6 A
.1 %.i-02%8i 0.5 A 36 A -0.5%.i-0. 005%Bi
36 A-0.5%.i-0.05 %Bi 0.6 A 39 A
-0.29%8i 0.5 A 41 A -1%.i-0.005%8i 0.5 A
9-1%J 0.05%43i 0.5 A 44 A -1%.i -0. 198i

-0.5%.i-0.19%8i 0.5 A 40 A -0.5%.i
42 AU-1 % [Te0TOE0aRee 0 5 A~ 23
0.4 A 45 L1185 —6-

- 2% - 0. 01PB¥_(Ag%IATAC 0041 -
An- 2" | ML- O — 298 e -
53 A -0. 194 TS0 SGRUEL-OE A 54 A
56 A -0. 5% To0- At A—57A=1

Ag-0.5%Li-0.1%Au

707

102 |Ag-0.5%L10 2%Au

103 {Ag-0.5%L-0.5%AU

104 |Rg-0.5%Li-A %hu

105 [Ag-0.5%LF2%Ak

106 |Ag-0.5%Li-3%A0

107 [Ag-1%Li-0.1%Al

108 |Ag-1%L-0.25%Au

108 {Ag-1%Li-0.5%Au

T10__ |Ag-1%U-1%Au

111 [Ag1%LE2%Au

112 |Ag- 1%Li-3%A0

113 tAg-2%Li-0.1%AU

174 |Ag-2%Li-0.2%AU

118 [Ag-2%L1-0.5%Au

116 IAg-2%Li-1%Au
T17_[Ag-2%Li2%Au

118 1AQ-2%LI-a%AU

118 [Ag-1%Li-0.2%0Bi-0.5%Nd

120 |Bg2%Li-0 2%Bi-0.5%Ng

127 |Ag-4%Li-0.2%RR0 5% Nd

122 IAg-1%Li0,2%B-2%0u

123 [Ag-2%Li-0 2%Br2%GU

124 |Ag-49Li-0.2%BL2%0U

T35 1Ag-1%Li-0,2%8r 2% AL

126 |Ag-2%Li-0.2%Bi- 2 %Al

127 [Ag-4%Li-0.2%Bi 2%Au

128 |Ag1%L-0,5%Nd-2%C0

129 {Ag-1%Li-0 5%Nd-2%A0

130 |Ag-2%L-0.5%MNd-2%C U

131 [Ag-2%! -0 5%MNd-2%Al

132 [Ag-4%Li-0,5%MNd-2%Cu

133 |Ag-4%1-0.5%Nd-2%AU

134 |Ag-1%Li-0.29F -0 5%Nd-2%Gu
135 [Ag-1%Li-0.2%B1-0.5%Nd-2%AY
138 |Ag-1%L1-0.2%810.5%Nd-1 %Cu-1%Au
137__|Ag-2%Li-0.2%6i-0 5%Nd-2%Cu
138 |Ag-2%Li-0.2%B1-0.5%Nd-2%Au
139 |Ag-2%Li-0.2%Ei-0.6%Nd-1%C u-1 %hu

6 A-2%i-0.005%Bi 0.5 A 47 A

059Bi 0.5 A 49 A -2%.i-0.1 %Bi 0.4 A 50
i-0.1%\d 0.6 A 52 A -0.1%.i-0.2%\d 0.5 A
1% -1%Nd 0.3 A 55 A -0.1%.i-2%\d 0.3 A
.5el Li-0.2%\d 0.5 A 58 Ag-0.5%J 0. 5%\d
A -0.5%.i-2%\d 0.3 A 61 A -1%.-0.1%\d

b A -1%.1-0.5%Nd 0.4 A 64 A -1%.i-1%\d 0.2
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65 A -1%.i-2%d 0.2 A 66 A -2%.i-0.1%d 0.5 A 67 A-2-%i-0.2%d 0.4 A 68
A-2%i-0.5%d 0.4 A 69 A-2%i-19%d 0.2 A 70 A-2%i-2%d 0.2 A 71 A

2%Cu 0.7 A 73 A -0.1%.i -0.

7
A—80 A +2%.i-0.
9

5%Cu 0.7 A
I 79 A -0.5%.i-0.5%u

7 A 82 A -0.5%. -3%u

.6 A31 85 A

-2%u 0.6 A 86 A

2%Cu 0.6 A 91 A
1-2%Cu 0.6 A 94 A
.1%.i-0.2%\u 0.7 A 97 A
-0.1 %i-2%wu 0.7 A 100

28

-0.1 %.i-0.1%u 0.7 A 72 A -0.1%.-0.
74 A -0.1 %i-19%u0.7A 75 A-0.1%i-2%u 07 A 76 A-0.1 %.i-3%u 0.7 A
77 A -0. 596394000~ F—A-—F8—A—0 r“@g—-—@%—e.—?—ﬁr-
a n . .
0.7 A 80 A 5d.3%.i -1%ar°r®°s=frnA 81 Arersecb®a_ | LBV
0.7 A 83 [ATTINAT-0 1 000 0.6 A 84 A3TT04]-0 2%
. 2 -3%AU . 2 a N A a
-1%.i - 0. 5YCu5O{E 76y W&zﬁ- = —O B A BT A1
-19%. - 3% 0t 6 AAS%F'Qg 89 Ag- 904_| - 10/n%0n I
. 5 -0 1/ A a ach
- 294 - 0. 5YEuE OB 2941 = b A 93 A 2%
- 2% - 39 0?6%102’?5 A-0 1%i-0_1%ue 7 N\ 08 A -
-0. 1%.i - 0. 5% Atstos - — O A S9N
- oA 1 - 30@” @-4@|—D&%I\Id 0.5 A
A -0, 1% _ 11 JAg-d%Li-0.4%Y 65 A
12 Ag-4%Li-0.5%Cu -0.5 A
13 Ag-4%1i-0.5%Au -0.5 A
14 Ag-4%Li-0.1%Bi-0.4%Md -0.4 A
15 Ag-4%Li-0.1%Bi-0.4%Y -0.4 A
16 Ag-4%Li-0.1%Bi-0.5%Cu -0.4 A
17 Ag-4%1i-0.1%Bi-0.5%Au -0.4 A
18 Ag-4%Li-0.4%Nd-0.5%Cu 0.5 A
19 Ag-4%Li-0.4%Nd-0.5%Au -0.5 A
20 Ag-4%Li-0.4%Y-0.5%Cu -0.5 A
21 Ag-4%Li-0.4%Y-0.5%Au -0.5 A
22 Ag-4%Li-0.1%Bi-0.4%Nd-0.5%Cu -0.4 A
23 Ag-4%Li-0.1%Bi-0.4%MNd-0.5%Au 0.4 A
24 - 1Ag-4%L-0.1%Bi-0.4%Y-0.5%Cu -0.4 A
25 Ag-4%LiI-0.1%Bi-0,4%Y-0.5%Au -0.4 A
26 Ag-0.05%Li -0.8 A
27 Ag-0.1%Li -0.8 A
28 Ag-0.5%Li 0.7 A
29 |Ag-1%Li 0.7 A
30 Ag-2%Li -6 A
31 Ag-0.1%Li-0.005%Bi -0.6 A
32 Ag-0.1%Li-0.01%Bi -0,5 A
33 Ag-0.1%Li-0.05%Bi -0.5 A
34 Ag-0.1%Li-0.1%8Bi -0.4 A
35 Ag-0.1%L1-0.2%8i -0.4 A
36 Ag-0.5%Li-0.005%Bi -05 A
37 Ag-0.5%Li-0.01%Bi 0.4 A
38 Ag-0,5%Li-0.05%Bi -0.4 A
39 Ag-0.5%Li-0.1%Bi -0.3 A
40 Ag-0.5%Li-0.2%Bi 0.3 A
41 Ag-1%Lj-0.005%Bi 0.5 A
42 Ag-1%L-0.01%Bi 0.4 A
43 Ag-1%Li-0.05%Bi -0.4 A
44 Ag-1%Li-0,1%8i -0.3 A
45 Ag-1%Li-0.2%Bi 3.3 A
46 Ag-2%Li-0.005%Bi -0.4 A
47 Ag-2%Li-0.01%Bi -0.3 A
48 Ag-2%1Li-0.05%Bi 0.3 A
49 Ag-2%Li-0.1%Bi -0.2 A
50 Ag-2%Li-0.2%8i 0.2 A
51 Ag-0,1%Li-0.1%Nd -0.8 A
52 Ag-0.1%Li-0.2%Nd 08 A
53 Ag-0.1 %Li-0.5%Nd -0.8 A
54 Ag-0.1%Li-1%Nd 0.8 A
55 Ag-0,1%Li-2%Nd -0.8 A
58 Ag-0.5%Li-0.71%Nd 0.7 A
57 Ag-0.5%Li-0.2%Nd -0.7 A
58 Ag-0.5%Li-0.5%Nd -0.7 A
50 Ag-0.5%Li-1%Nd 07 A
G0 Ag-0.5%17-2%Nd -0.7 A
51 Ag-1%Li-0.1%Nd -0.7 A
62 Ag-1%Li-0.2%MNd -0.7 A
83 Ag-1%I1-0.5%Nd -0.7 A
64 Ag-1%Li-1%Nd -0.7 A
85 Ag-1%Li-2%Nd 0.7 A
66 1Ag-2%Li-0.1%MNd 0.6 A
67 AQ-2%Li-0.2%Nd 0.6 A
88 Ag-2%Li-0.5%Nd 0.8 A
83 Ag-2%Li-1%Nd 08 A
70 Ag-2%Li-2%Nd -0.5 A
71 Ag-0.1%Li-0.1%Cu -0.8 A
72 Ag-0.1%Li-0.2%Cu 0.8 A
73 Ag-0.1%Li-0.5%Cu 0.8 A
74 |Ag-0.1%Li-1%Cu -0.3 A
75 Ag-0.1%L-2%Cu -0.8 A
75 Ag-C.1%LI-2%Cu -0.8 A
77 Ag-0.5%L1-0.1%Cu 0.7 A
78 Ag-0,5%11-0.2%Cu -0.7 A
78 Ag-0.5%L1-0.5%Cu 0.7 A
80  |Ag-0.5%Li-1%Cu 0.7 A
g1 Ag-0.5%L-2%Cu 0.7 A
22 Ag-0.5%Li-3%Cu -0.7 A
83 Ag-1%Li-0.1%Cu -0.7 A
84 Ag-1%Li-0.2%Cu -0.7 A
85 Ag-1%Li-0.5%Cu -0.7 A




101 A -0.5%.i-0.1%\u 0.7 A 102 A -0.5%.i-0.2%u 0.7 A 103 A -0.5%.i - 0. 5%Au
0.7 A 104 A -0.5%i-1%wu 0.7 A 105 A -0.5%.i-2%\u 0.7 A 106
Ag-0.5%.i-3%wu 0.7 A 107 A -1%.i-0.1%\u 0.6 A 108 A -1%.i-0.2%\u 0.6 A
109 A -1%.i-0.5%\u 0.6 A 110 A -19%.i-1%\u 0.6 A 111 A -1%.i-2%\u 0.6 A

112 A -1 % Li-3%\u 0.6 A 113 A -2%.i-0.1%\u 0.6 A 114 A -2%.i-0, 2% \u 0.6 A
115 Ag- 2@awa@rﬁ@ﬁuﬁ@aﬁ—ﬁr—ttﬁ—ﬁrrfﬁtraiﬁﬁu 0 65A—hl7 A -2%.i-2%wu 0.6 A
30RO BCA 119 A L -00298[ 0,590 0.2 A 120 A

. 20Br—o— 59N —o—A ‘ Hoom—o—590. 2 A 122 A

2 10800 298I - 2%0u 0.4 A 123 A Z%Ll-O 20Bi -29%Cu 0.4 A 124 A

SA%i-0.29Bi -2%Cu 0.4 A 125 A -1%.i-0.2%8i-2%\u 0.4 A 126 A

S20440.29Bi -2%Au 0.4 A 127 A -4%.i-0.29%i -2%\u 0.4 A 128 A
~1%.i-0.59%\d-2%u 0.4 A 129 FI -1%.i-0.5%\d-2%\u 0.4 A 130 A
~2%.i-0.59%\d-2%u 0.4 A 131 A -29i-0.5%d-2%\u 0.4 A 132 A
~4%i-0.5%\d-2%Cu 0.4 A 133 A -4%.-0.5%\d-2%\u 0.4 A 134 A
~1%.i-0.29%8i -0, 59%\d-2%Cu 0.2 A 135 A -1%.-0.2%Bi - 0. 59%\d-2%Au 0.2 A 136 A
-1%.i - 02981- 0. 59\d- 1%Cu- 1%Au 0.2 A 137 A -29%.i-0. 29Bi - 0, 5%\d- 2%Cu 0.2 A
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138 A -2%.i-0.29Bi -0.5 % Nd-2%Au 0,2 A 139 A -2%.i -0. 29%Bi - 0. 5%Nd- 1%Cu- 1%Au
0,2 A 33 Table 4 Sanple Change In average Cehesien resistance Film
conposition surface roughness (cohesion caused by NO. a halo en) | A 10.8 B

2 Ag-3%u 04 A3 A -?%Eld_D_.E_A_ﬁgg&;OAP 0.6 A5 A-0.01%i 0.8 A 6A
. iy - . — A . . "
-4%.i 0.7 Agghérﬁﬂaé%e—s—;a—% = PS5 A9JA -4%.i-0.1 9B 0.4 A 10
Ag- 4%.i - 0.[AdezA o] T Aa- A04L. 014968 7 12 A% i-0.5%Cu 0.5 A 13 A

. 92 2%Li-1% A . .
- 4% - 0. SYAGT O, = OB aD 4904 AT 15 A -4%.i - 0. 198 - 0. 4%y
0.4 A 16 [A AVpPwop%a0p () won QI3 Aos 17 A 20470 19Bi -0.5%\u 0.3 A 18 A
. 5 ] . -8 A
- 4% - 0. 4%Nds O35 7hdi : AT 49NG=045%d 0.5 A 20 A
-4%.i - 0. 4902 %@y@;wm 5T A -4 =004/ 0 5%Au_0. 5 A 22 A
. .98 i PR 't Y I . P
-4%.i - 0. 1%Bi RS Y03 A 23 B A% - 0ATYB 0. 49\d-0. 5%Au 0.3 A 24
AU- 494! - O, [ T000Pk0 (F-UA%Y- M4 Cu_ 0.3 A 255 A_- 041 A0 19Bi - 0. 4%/- 0. 5%Au 0.3 A 26
. 01 Ag-0.5%4i=0. 1 %Au " . A-U. N A . .
Ag- 0. 05%. i [ GeBanswtit a0 T—9—01 8 Ay 28 Bg=045%] 0.8 A 29 A -1%.i 0.7 A
30 A - 294 il_0037 {AB0.5%Li-0.5%Au 67 A
104 jAg-0.5%LI-1%AU -0.7 A
105 |Ag-0.5%Li-2%Au -0.7 A
106 Ag-0.5%Li-3%Au -0.7 A
107 |Ag-1%Li-C.1%Au -0.7 A
108 Ag-1%LI-0.2%Au -0.7 A
108 JAg-1%Li-0.5%Au -0.7 A
110 [Ag-1%Li-1%Au - -0.7 A
111 Ag-1%LI-2%Au -0.7 A
112 |Ag-1%Li-3%Au -0.7 A
113 |Ag-2%Li-0.1%Au -0.8 A
114 [Ag-2%Li-0.2%Au -0.8 A
115 IAg2%LI-0.5%AY 05 A
116 Ag-2%Li-1%Au -0.6 A
117 |Ag-2%Li-2%Au -0.6 A
118 |Ag-2%Li-3%Au -0.6 A
119 1Ag-1%Li-0.2%Bi-0.5%Nd -0.3 A
120 |Ag-2%Li-0.2%Bi-0.5%Nd -0.2 A
121 |Ag-4%Li-0.2%Bi-0.5%Nd -0.1 A
122 |Ag-1%Li-0.2%Bi-2%Cu -0.3 A
123 |Ag-2%Li-0.2%Bi-2%Cu : -0.2 A
124 {Ag-4%Li-0.2%Bi-2%Cu ~0.1 A
125 Ag-1%Li-0.2%Bi-2%Au -0.3 A
126 Ag-2%Li-0.2%Bi-2%Au - -0.2 A
127 1Ag-4%Li-0.2%Bi-2%Au -0.1 A
128 Ag-1%Li-0.5%Nd-2%Cu -0.7 A
129 |Ag-1%LI-0.5%Nd-2%AuU -0.7 A
130 JAg-2%Li-0.5%Nd-2%Cu -0.6 A
131 |Ag-2%Li-0.5%Nd-2%Au -0.6 A
132 |Ag-4%L.3-0.5%Nd-2%Cu -0.5 A
133 Ag-4%15-0.5%Md-2%Au 0.5 A
134 [Ag-1%Li-0.2%Bi-0.5%Nd-2%Cu -0.3 A
135 [Ag-1%Li-0.2%Bi-0.5%Nd-2%Au -0.3 A
136 |Ag-1%Li-0.2%Bi-0.5%MNd-1%Cu-1%Au -0.3 A
137 |Ag-2%Li-0.2%Bi-0.5%Nd-2%Cu 0.2 A
138 |Ag-2%Li-0.2%Bi-0.5%Nd-2%Au -0.2 A
139 |Ag-2%Li-0.2%Bi-0.5%Nd-1 % Cu-1%Au -0.2 A
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0.5 A 35 A -0.1%.i-0. 298I
0.6 A 38 A
0.6 A 39 Ag-0.5%-1-0.198' 0.5 A 40 A -0.5%.i-0.2%Bi 0.5

31 A-0.1%.i-0.005%8i 0.6 "A 32 A -0.1%.i-0.0198i
-0.1%.i-0.05%8i 0.6 A 34 A -0.1%.-0. 198i
36 A -0.5%.i-0.00598Bi 0.6 A 37 A -0.5%.i-0.019Bi
-0.5%.i - 0. ObSQ(%Bl
5 :
A 41 - 1%&&;@@5&&—@—5—#—-—@%
A 44 A -1%4 -D. 1981 "0A™A" 45 A | TIELETE 08 A A
A 47 A 12%19-_0 . % 05981 0]
0.4 A S50[AF 2,0, 2981 0.4 A S A +s0. T%1 - O 19N
-0.1%.i -0 AIARS%Et_ A C2 A0 104 0. FOANA 10 9 A ___©
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-4%.i - 0. 2P@.- §. 5%\d 0ro™K™" 122 A -1”*9&’&”5“’0“ 2081 =29%€u|2.0 B 123 A
-2%.i-0.2 {0 B 125 A
-1%.i-0.2 D B 127 A
-4%.i -0. 2 6 A 129 A
-19%4i-0.5 5A 131 A
-2%.i-0.5 3 A 133 A-4%.i-0
594\d- 2%Au 2 A A
-1%.i-0.2 g 4 0. -19%Cu-1%Au 0.2 A A
-2%.i - 0. 2pBi=6 El : : 129Big 0-590Nd- 2%Au 0.1 A A
-2%.|-0.2948}i-” S =10 2 4 % AinPle N Fil mconposition
. N n - D o N L . ya

Ref | ect i vty (hbkod 1%@ms»%m ssiTty ([5) Absor ptTviday (4

15 Ag-4%Li-0.1%Bi-0.5%Cu 1.6 B8

17 Ag-4%13-0.1%Bi-0.5%Au 1.6 2

13 Ag-4%Li-0.4%Nd-0.5%Cu 0.4 A

19 Ag-4%Li-0.4%Nd-0.5%Au 04 A

20 Ag-A%L-0.4%Y-0.5%Cu 0.4 A

21 Ag-4%Li-0.4%Y-0.5%Au 0.4 A

22 Ag-4%Li-0,1%Bi-0.4%Nd-0.5%Cu 0.3 A

23 An-4%L-0.1%Bi-0.4%Nd-0.5%Au 0.3 A

24 Ag-4%I3-0.1%Bi-0.4%Y-0.5%Cu 0.3 A

25 Ag-4%Li-0.1%Bi-0.4%Y-0.5%Au 1.3 A

26 |Ag-0.05%Li 26 B

27 Ag-0.1%Li 2.8 B

28 {Ag-0.5%Lj 2.5 B

20 |Ag1%Li 24 5

30 |Ag-2%hU 23 E]

31 Ag-0.1%Li-0.005%8Bi 23 8

32 Ag-0.1%Li-0.01%Bi 23 B

33 Ag-0,1%Li-0.05%Bi ) 2.3 B

34 Ag-0.1%Li-0.1%Bi 2.2 B

35 £Ag-0.1%Li-0.2%Bi 2.2 B

36 Ag-0.5%Li-0.005%81 2.2 B

37 Ag-0.5%Li-0.01%Bi 2.2 8

38 Ag-0.5%Li-0.05%Bi 2.2 B

35 Ag-0.5%Li-0.1%Bi 2.1 B

40 Ag-0.5%Li-0.2%8Bi 2.1 8

41 Ag-1%Li-0.005%Bi 2.1 B

42 Ag-1%Li-0.01%Bi 2.1 J&]

43 Ag-1%Li~0.05%Bi 2.1 B

44 Ag-1%LIEC 1 %8 20 B

45 Ag-1%Li-0.2%Bi 2.0 B

46 Ag-2%Li-0.005%Bi . 2.0 B

47 Ag-2%Li-0.01%Bi 2.0 B

43 Ag-2%Li-0.05%8i 2.0 B

49 Ag-2%Li-0.1%Bi 1.8 B

50 Ag-2%Li-0.2%Bi 1.9 B

51 Ag-0.1%Li0. 1%MNd 1.4 A

52 Ag-0.1%Li-0.2%Nd 1.1 A

53 Ag-0.1%Li-0.5%Nd 0.8 A

54 |Ag-0.1%Li-1%Nd 6.7 A

55 Ag-0.1%Li-2%4Nd 0.6 A

56 Ag-0.5%Li-0.1%Nd . 1.3 A

57 Ag-0.5%Li-0.2%Nd 1.0 A

58 Ag-0.5%Li-0.5%Nd 0.7 A

59 Ag-0.5%Li-1%Nd 0.6 A

50 Ag-0.5%Li-2%Nd - 0.5 A

51 Ag-1%Li-0.1%Nd 1.2 A

62 Ag-1%LI-0.2%Nd 0.9 A

93 Ag-1%Li-0.5%Nd 0.6 A

54 Ag-1%Li-1%MNd 0.5 A

355 Ag-1%Li-2%Nd 0.4 A

66 JAg-2%Li-0.1%Nd 1.1 A

57 Ag-2%LI-0.2% Nd 0.8 A

68 Ag-2%Li-0.5%Nd 0.5 A

63 Ag-2%Li-1%Nd 0.4 A

70 Ag-2%Li-2%NMNd 0.3 A

71 Ag-0.1%L10.1%Cu 2.6 B

72 Ag-0.1%L-0.2%Cu 2.6 B

73 Ag-0.1%Li-0.5%Cu 2.6 B

74 |Ag-0.1%Li-1%Cu 2.6 B

75 Ag-0.1%Li-2%Cu 26 B

76 Ac-0.1%1Li-3%Cu 2.5 =]

77 Ag-0.5%Li-0.1%Cu 25 B

78 Ag-0.5%Li-0.2%Cu 2.5 B

78 Ag-0.5%Li-0.5%Cu 2.5 B

80 |Ag-0.5%Li-1%Cu - 2.5

81 Ag-0.5%Li-2%Cu 2.5 B

B2 Ag-0.5%Li-3%Cu 2.5 B

83 |Ag-1%Li-0.1%Gu 24 B

84 Ag-1%Li-0.2%Cu 2.4 B 37

85 Ag-1%Li-0.5%Cu 2.4 B




N, 1A18.0 A68.0 A14.0 A 2 Ag-3%\wu 17.0 A 66.2 A 16.8 A 3 Ag-3%d 16.7
A65.5A17.8 A 4 A-3%t 16.5 A 64,8 A 18,7 A 5 A 0.01%i 17.5 A 67.5 A
15.0 A 6 Ag-4%.i 17.3 A 66.0 A 16.7 A 7 Ag-10%.i 16.0 A 62.3 A21.7 A 8 A
-16%.i 14.2 B58.7 B27.1 B 9 A-4%.i-0.19Bi 16.9 A 64.2 A 18,9 A 10
A-49%.i-0 49%d 17.0 A 65,5 A 17.5 A 11 A -4%.i-0.4% 16.9 A 65.4 A 17.7 A

12 A -49%.i[OsEWERIECO A 655 A 1S Az 13 A -4WI-0,5%u 17.1 A 65.6 A 17.3
A 14 A -49&%14%?£ﬁ§%ﬁ%ﬂ$%Nd 96—6—A 6357 AT oA—15 A -4%.i-0. 198i - 0. 4%/
16.5 A 63.6 A 19.9 A 16 A -40471-0. 19 -0S%KU 16.6 A 63.7 A 19.7 A 17 A
-4%.i-0.198i -0.5%AU 16.7 A 63,8 A 19.5 A 18 A -4%. -0. 49%\d- 0. 5%U 16.7 A
55.0 A 18.3 A 19 A -49%.-0.49%d-0.5%\u 16.8 A -65.1 A 18.1 A 20 A
-4%.i-0.4%/-0.5%U 16.6 A 64.9 A 18.5 A 21 A -4%.i-0.4%/-0.5%\u 16.7 A 65.0
A 18.3 A 22 A 7/670 .19Bi-0, 4%\d-0.5%u 16.3 A 63.3 A 20.4 A 23 A

-4%.i - 0. 198i - 0. 49%\d- 0. 5%Au 16.4 A 63.4 A 20,2 A 24 A
-4%.i-0. 19®i - 0. 4%/- 0, 5%Cu 16.2 A 63.2 A 20.6 A 25 A
-4%.i-0. 1%i - 0. 4%/-0. 5%AU 16.3 A 63.3 A 20.4 A 26 A -0.05%.i 17.5 A 67.5 A
15.0 A 27 A -0.1% 17.5 A67.5 A15.0 A 28 A -0.5%i 17,5 A 67.3 A 15.2 A
29 A -i%i 17.4 A67.1 A 155 A 30 A-2%i 17.4 A66.7 A15.9 A 31 A
-0.19%.i-0.005%Bi 17.5 A 67.4 A15.1 A 32 A -0.1%.i-0019%8i 17.5 A 67.3 A
15,2 A 33 A -0.1%.i-0.05%8i 17.3 A 66.6 A 16.1 A 34 A -0.1%.i-0.198i 17.1
A 657 A17.2 A 35 A-0.1%i-0.29Bi 16.7 A63.9 A 19.4 A 36 A

-0.5%.i -0.005%8i 17.5 A 67.2 A 15.3 A
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37 A -0.5%.-0.01%Bi

17.4 A67.1 A 15.5 A 38 A -0.5%.i - 005%&i

16.3 A 39 A-0.5%.i-0.1981 17.1 A 65.5 A17.4 A 40 A -0.5%. -0. 298i

63.7 A 19.6 A 41 A -i%.i -0. 005%®Bi
17.4 A 66.9 A 15.7 A 43 Ag-1%.i-0. 05%®Bi

-1%.i - 0. 198i 170 A-65 3 A 17 7
46 A -2%.§-= ozl 4 A 66T A

17.4 A67.0 A 15.6 A 42 A -i %.i-0. 0198

17.2 A 66.2 A 16.6 A 44 A

=1 040 uBi 16.6 A 63.5 A 19.9 A

b
m

7 G 47 A28
16.0 A 4 AOCOE0R] 17 2 B AA7T 0B 49 A -2%.i-0. 19 .
64.9 A 18 N a2 =0 29B 6 aA 83T A203 A 51 A-0.1%.i-0.1 9%\
17.4 A 67 AEasycun2 A .0 1041 17 3 N 6712 A15.51 53 A
-0.1%.i -0 Fahma 0 RAD0. 8 A 161 A0 toAT=190Nd 16.7 A 66.2 A 17.1 A
55 A -0.1 Q0 A 156 A -0 B%i-0.190Nd 17.4 A 67.2 A
15.4 A 5 15765 8 Ag-0.5%.i-0.5%\d 17.1 A
65.7 A 16 1 A47 2/A 60 A -0.5%.i-29%\d 16.0
A 64.6 A 67 O A 15.6 A 62 A -1%.i-0.
17.3 A 66 4.1 566 % A 16.4 A 64 A
D204 - 190 —oofud15. 9 A 64.6 A 19.5 A 66 A
-2%.i-0.1 2043 -0.290d 17.2 A 66.5 A 16.3 A
68 A - 20| A—=2%419%\d 16.6 A 65.5 A 17.9 A
70 A - 2% A-C1 Wi-0.1 %u 17.4 A 67.4 A
15.2 A A } A A 0]l %i-0.5%Cu 17.2 A 67.0 A
158 A Aqi%Lla%Au

Ag-2%Li-0.1%Au

Ag-2%Li-0.2%Au

Ag-2%LI0.5%AU

Ag-2%Li1%AU

Ag-2%Li-2%Au

Ag-2%L1-3%Au

Ag-1%Li-0.2%Bi-0,5%Nd

Ag-2%Li-0.2%Bi-0.5%Nd

Ag-4%Li-0.2%Bi-0.5%Nd

Ag-1%L-0.2%B12%Gu

Ag-2%Li-0.2%Bi-2%Cu

Ag-4%Li-0.2%Bl-2%Cu

Ag-1%Li-C.2%Bi-2%Au

Ag-2%L1-0.2%Bi-2%Au

Ag-4%L1-0.2%Bi-2%Au

Ag-1%L3-0.5%Nd-2%Cu

Ag-1%L1-0.5%Nd-2%Au

Ag-2%Li-0.5%Nd-2%Cu

Ag-2%L-0.5%Nd-2%Au

Ag-4%L-0.5%Nd-2%Cu

Ag-4%Li-0 5%Nd-2%Au

Ag-1%1i-0.29%8i-0.5%Nd-2%Cu

Ag-1%Li-0.2%Bi-0.5%Nd-2%Au

Ag-1%LiE0.2%Bi-0.5%Nd-1%Cu-1%Au

Ag-2%Li-0.2%Bi-0.5%Nd-2%Cu

Ag-2%1 1-0,2%Bi-0.5%Nd-2%Au

>>>>>>>>>>>>mmwmmm>>>wmmmmmm&

Ag-2%Li-0.2%Bi-0.5%Nd-1%Cu-1%Au

17.3 A 66.4 A

i-0.01%Bi 17.4 A 66.6 A




A-0.19%i-19%Cu 16.9 A66.5 A16.6 A A -0.1%.i-2%u 16.3 A 65.5 A 18.2 A
A-0.1 %i1-3%U 15.7 A 64.5 A 19.8 A A -0,5%.i-01%u 17.4 A 67.2 A 15.4 A
A-0.5%i-0.2%u 17.4 A 87.1 A15.5 A A -0.5%i-05%u 17.2 A 66.8 A 16.0 A
AOS%_I-];V@UIGQAGGBAIGBAA 81 A -0.5%i-2%u 16.3 A 65.3 A 18. 4
U,
A 82 )Sala':"e '3/6']51 comg {mnA 04. 9 %afé}f?\iity %)A Tral n'éénlssnﬂty&n& Abscr(’{wml({pJ 17 4 A 67 0 A
15.6 A 84 Nc-0I- jfl TSJ}’QAGG?BA1 R@A ﬂd’o %V_L_DS‘%Cul71A
i ~
66.6 A 16{3ABbwA—t%—t+9Cu—16181 A 662 Pt A8 A—xoli - 29Cu 16.2 A
65.1 A 18{7:A IA88"A - T194.1.-39%1J 15 mgA 64 1 %ﬁ?r P A %?1 RQZA =204 -0. 1% u
4, Dt - T o
17.3 A 666A T - —OPREr B a6 S AR 91
-204i - 0I5 UAH LT A 66. 2. A 16 7L N2 02 aA L 28R 1| 10400 196 (8 M
Ag-2%.i -0 A A2 Q2 PN+ ZAL- LN 1168 5\1105. 7 A 17.5 A
93 A -2%.§f= bl 2 A 04, 7 A9 A 94 A sl -39 Car 5. 6 A|63. 7 A 20.7 A
- 15- O 5 A 67 A A 11591 1A A ORS¥% 10 404 1189204 ]
95 A - 0. 1, 10 q-4%; 10 I%N J70_ 1, A, 855 | A TS 1 7 4OA 67.3 A
15.3 A 9 A s it bory AT T T A 5 AR 98 A 0" 1-1%A\u 17.1 A
65.7 A 16121 Amu-os%cm 1041 - 9%.. 1657 | A5 @55A 117~ 4 A%g 100:._A -0. 1%.i - 3%Au
) I7. A L e
16.3 A 55 _ 'r%ﬁtcr‘%‘; 72 W o} BT 4 54 A 102
- 04 ~4n-1°/'0ﬂ‘m? A 1R A &5 103 S 5044 - D 159Ny A7
Aa-0. S 1 A% LD A3hBI0 S %hCu 68, LA 637 77 ) 127 . 3 A66.9 A 15.8
A 104 A - IO A salaUS"ﬁ—- 3—%%:.1, T“'%%\- u 16.7 A 65.7 A
17.6 A 1 4.9 A 1B A MOV ' -1 04140.1%Au 17.4 A
Ja A | 851 ) | 181 A
67.0 A 15 %V, . 4 A BT A 15-p s T 2
. 21 Ag-4%Li-0. 4%‘( 0. S%Au 16.7 A 65.0 A 18.3 A
22 Ag-4%Li-0.1%Bi-0.4%Nd-0.5%Cu 16.3 A 63.3 A 204 A
23 Ag-4%Li-0.1%Bi-0.4%Nd-0.5%Au 16.4 A 63.4 A 20.2 A
24 Ag-4%Li-0.1%Bi-0.4%Y-0.5%Cu 16.2 A 63.2 A 20.6 A
25 Ag-4%1i-0.1%Bi-0,4%Y-0.5%Ay 16.3 A 63.3 A 20.4 A
26 Ag-0.05%Li 17.5 A §7.5 A 15.0 A
27 Ag-0.1%Li 17.5 A 67.5 A 15.0 A
23 Ag-0.5%Li 17.5 A B87.3 A 13.2 A
28 Ag-1%4LE 17.4 A 67.1 A 15.5 A
30 Ag-2%Li 17,4 A 56.7 A 15,9 A
31 Ag-0.1%Li-0.005%Bi 17.5 A 674 - A 15.1 A
32 Ag-0.1%Li-0.01%Bi ) 17.5 A 67.3 A 15.2 A
33 Ag-0.1%Li-0.05%Bi 17.3 A 86.6 A 16.1 A
34 Ag-0.1%Li-0.1%B1 17.1 A 85.7 A 17.2 A .
33 Ag-0.1%Li-0.2%Bi 16.7 A 53.9 A 19.4 A
36 Ag-0.5%Li-0.005%Bi 17.5 A 67.2 A 153 A
37 Ag-0.5%Li-0.01%Bi 17.4 A 67.1 A 15.5 A
38 Ag-0.5%Li-0.05%Bi - 17.3 A 66 .4 A 16.3 A
38 Ag-0.5%Li-0.1%Bi 171 A 85,5 A 17.4 A
40 Ag-0.5%L17-0.2%Bi 16.7 A 63.7 A 19.6 A
41 Ag-1%17-0.005%Bi 17.4 A 67.0 A 15.5 A
42 Ag-1%Li-0.01%Bi 17.4 A 66.9 A 18.7 A
43 Ag-1%Li-0.05%8Bi 17.2 A 66.2 A 16.8 A
44 Ag-1%L1-0.1%Bi 17.0 A 65.3 A 17.7 A
45 Ag-1%Li-0,2%Bi 16.6 A 83.5 A 18.9 A
351 Pg-2%10-0.005%Bi . 17.4 A 66.7 A 159 A
47 Ag-2%Li-0.01%8i 17.4 A 66.5 A 16.0 A
48 Ag-2%Li-0.05%Bi 17.2 A 65.8 A 17.0 A -
49 Ag-2%Li0.1%Bi 17.0 A 64 8 A 13.1 A
50 Ag-2%Li-0.2%8i 16.8 A 53.1 A 20.3 A
51 Ag-0.1%Li-0.1%Nd 17 4 A 67.3 A 15.3 A
52 Ag-0.1%Li-0.2%Nd 17.3 A 87.2 A 15.5 A
53 Ag-0.1%L3-0.5%Nd 171 A 66.8 A 16.1 A
54 Ag-0.1%Li-1%MNd 16.7 A 66.2 A 171 A
55 Ag-0.1%Li-2%Nd 16.0 A 85.0 A 18.0 A
58 Ag-0.5%L1L5-0.1%Nd 17.4 A 67.2 A 15.4 A
57 Ag-0.5%Li-0.2%Nd 17.3 A 67.1 A 16.6 A
58 Ag-0.5%Li-0.5%Nd 171 A 66.7 A 16.2 A
59 Ag-0.5%LI-1%Nd 18.7 A 86,1 A 17.2 A
G0 Ag-0.5%L7-2%Nd 16.0 A 54.8 A 19.2 A
61 Ag-1%Li-0.1%MNd 17.4 A 67.0 A 158 A
62 Ag-1%Li-0.2%Nd 17.3 A 66.9 A 15.8 A
G3 Ag-1%1L5-0.5%Nd 17.1 A 68.5 A 18.4 A
64 Ag-1%0L-1%Nd 16.7 A 65.9 A 17.4 A
65 Ag-1%Li-2%Nd 15.3 A 64.6 A 18.5 A
686 Aa-2%LI-0.1%Nd 17.3 A 66.6 A 16.1 A
657 Ag-2%Li-0.2%Nd 17.2 A 86.5 A 18.3 A
658 Ag-2%Li-0.5%Nd 17.0 A 66.1 A 16.2 A
69 Ag-2%LI-1%Nd 16.6 A 85.5 A 17.9 A
70 Ag-2%Li-2%MNd 15,9 A 6542 A 19.9 A
71 Ag-0.1%Li-0.1%Cu 7.4 A 67.4 A 152 A
72 Ag-0.1%Li-0.2%Cu 17.4 A 67.3 A 15.3 A
73 Ag-0.1%Li-0.5%Cu 17.2 A 67.0 A 15.8 A
74 Ag-0.1%Li-1%Cu 16.2 A 66.5 A 16.6 A
75 Ag-0.1%Li-2%Cu 16.3 A 655 A 18.2 A
768 JAc-0.1%L-3%0u 5.7 A 64.5 A 75.3 A
77 Ag-0.5%Li-0.1%Cu 17.4 A 87.2 A 15.4 A
78 Ag-0.5%Li-0.2%Cu 174 A B7.1 A 15.5 A
79 Ag-0.5%Li-0 5%CYy 17.2 A 56.8 A 18.0 A
80 Ag-0.5%Li-1%Cu 16.9 A £6.3 A 16.8 A
81 Ag-0.5%Li-2%Cu 16.3 A 65,3 A 18.4 A
82 Ag-0.5%Li-3%Cu 157 A 64.3 A 20.0 A
83 Ag-1%Li-0.1%Cu 17.4 A 57.0 A 156 A
B4 [Agi%Li0. %0 773 A 559 A 158 A
85 Ag-1%1L5-0.5%Cu 171 A 65.5 A 16.3 A 40




109 Ag-1%.i-05%Au 17.2 A 66.7 A 16.1 A 110 A -1%.i-1%wu 17.0 A 66.3 A 16.7
A 111 A -1%i-2/0Au 16.6 A 65.5 A 17.9 A 112 A -i1%i-3%\u 16.2 A 64.7 A
19.1 A 113 A -2%.i-0.1%u 17.4 A 66.7 A15.9 A 114 A -2%.i-0.2%\u 17.3 A
66.6 A 16.1 A 115 A -2%.i-0.5%\u 17.2 A 66.3 A 16.5 A 116 A -2%.i-1%\u
17.0 A 65,9 A17.1 A 117 A-2%i-2%\u 16.6 A 65.1 A 18.3 A 118 A

-204.0 - 3%Au % 2 N/d:if@m A—19 5. A 1dS | 184 it A1 oy %573 A 62.9 A

-4m

Sati-o%tu_ | e EAN N ok B T
20.8 A 12 Mﬁm%w&%ﬂl 0. 5%Nd 1658 (A bZ2I5:A 7143 /-VosJ.dJ.A/-\

-4@&i-0.2%B|-0 59Nd 16.1 A 61.8 A 22.1 A 122 A -1%.i-029%Bi -2%u 15.4 A 61.5
A23.1 A 123 A-2%.i-0.29%i-2%u 15.4 A 61.1 A 23.5 A 124 A

-49%.i-0.29%8i -2%u 15.3 A 60.4 A 24.3 A 125 A -1%.i-0.29%Bi -2%\u 15.8 A 61.9
A22.3 A 126 A -2%.i-029Bi -2%\u 15.8 A51.5 A22.7 A 127 A

-4%.1-0.29%8i -2%\u 15.7 A 60.8 A 23.5 A 128 A -1%.i-0.5%Nd-2%u 15.9 A 64.5
A19.6 A 129 A -1%.i-0.5%\d-2%\u 16.3 A 64.9 A 18.8 A 130 A

-2%.i -0.5%\d-2%Cu 15.8 A 64.1 A 20.1 A 131 A -2%.-0.5%\d-2%\u 16.2 A 64.5
A19.3 A 132 A -49%.i-0.5%\d-2%u 15.7 A 63.4 A 20.9 A 133 A

-4%. -0.5%N\d-2%\u 16.1 A 63.8 A 20.1 A 134 A -1%.i-0.2% i -0.5%\d-2%u 15.1
A 60.9 A24.0 A 135 Ao.4%.i -02%Bi - 0. 5%N\d-2%\u 15.5 A 61.3 A 23.2 A 136 FHl
-19%.i -0. 298i - 0. 59%N\d- 1%Cu- 1%Au 15.3 A 61.1 A 23.6 A 137 A

-2/ oLi -0298i - 0. 59%\d- 2%Cu 15.0 A 60.5 A 24.5 A 138 A

-2%.1 -0. 298i - 0. 59%\d- 2%\u 15.4 A 60.9 A 23.7 A 139 A

-2%.1 -0. 298i - 0. 59%\d- 19%Cu- 1%Au 15.2 A 60.7 A 24.1 A 42 Table 7 Sanple Film
conposition Thermal conductivity (W(mK)) No. | Ag 320 A 2 A -3%Au 210 A
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3 A-3%d 165 A 4 A-3%t 188 A 5 A -0.01%i 319 A 6 Ag-4%.i 258 A 7 A

-10%.i 165 A 5 A -16%.i 72 B 9 A -4%.i-0.1981 242 A 10 A -4%. -0.4%\d 237
A 11 A -4%.i-0.4%" 233 A 12 A -4%.i-0.5%u 244 A 13 A -4%.i-0.5%\u 247 A
14 A -4%.-0.198i -0.4%\d 221 A 15 A -49%.-0.1%8i -0. 4% 217 A 16 A

-49%.0-0.19Bi-0 5%y 298 A 17 A -A%i-0 19R-0 50Au 231 A 18 A
. 89 el i-0.13 :
- 4% -0.40%(%go %ﬁé&—vﬁﬁﬁ%ﬁ-&eﬁ;ﬁb PR A2t A
-4%.0 - 0. 4-0 Bemugpes AP 31 20 A AT A0 AG%-0 RO P18 A 2D A
. . 2% Lir T %G U B=2N . 4.0 . =
- 4%.i - 0. 19Bi=0- 212-A12B2A AN 1Y P=Dp%Au 216 A 24
A -4%i - 0. I YRlA0%4% Cu_208 1?3'—'\ AA. -g}:l =20 1%@_-3&%(— 05%Au 212 A
. A A 4 1 . .
26 A-0.05Y o A O T (38 A A28 A O T A P9 A -1 %L
304 A 30 |AnT200irRoRRA A 0 104 (|- T20050BI §17 A% 30 % [01% i -0. 01%Bi 316
A0 1%L 10 54~ A o b al7l ] 4 . f g A o N
A 33 A -0 Agu_nuu 3T0A—34 A0 T s tYBIa 3027 3% A
- 4 - 0 HLAI%A - 4 U-03005%8L1 8711 [ AA 371 - o4 - oBi
0.1%. - 0. g% EGe L g pe—A—0—50d11- R 00558 A3 g‘g_ — 054 | 0.0198i 310
A 38 A - O Suai|aas 304 A 39 AT 0T SUT O TYBix Z0GaA
103 |Ag-0.5%Li-0.5%Au 17.3 A 66,9 A 15.8 A
104 Ag-0.5%Li-1%Au 17.1 A 66.5 A 15.4 A
105 |Ag-0.5%Li-2%Au 16.7 A 65.7 A 17.6 A
106 JAg-0.5%Li-3%Au 16.3 A 54.9 A 18.8 A
107 BAg-T%LI-0.1%AU 174 A 67.0 A 15.6 A
108 1Ag-1%LI-0.2%Au 17.4 A B7.0 A 15.8 A
108 {Ag-1%Li-0.5%Au 17.2 A 66.7 A 16.1 A
110 {Ag-1%Li-1%Au 17.0 A 65.3 A 16.7 A
111 Ag-1%Li-2%Au 16.6 A 583.5 A 17.9 A
112 |Ag-1%Li-3%Au 16,2 A 64,7 A 19.1 A
113 Ag-2%Li-0.1%Au 17.4 A 66.7 A 15.9 A
114 |Ag-2%LE0.2%Ay 17.3 A 56.6 A 16.1 A
115 JAg-2%Li-0.5%Au 17.2 A 6.2 A 16.5 A
116 [Ag-2%LiF1%AU 17.0 A 65.9 A 171 A
117 |Ag-2%Li-2%Au 16.8 A B5.1 A 18.3 A
118 JAg-2%Li-3%Au 16.2 A 54.3 A 12.5 A
119 JAg-1%Li-0.2%38i-0.5%Nd 16.3 A 62,9 A 20.3 A
120 1AgQ-2%Li-0.2%Bi-0.5%Nd 16.2 A 52.5 A 21.3 A
121 Ag-4%Li-0.2%Bi-0.5%Nd 16.1 A 61.8 A 22.1 A
122 |Ag-1%Li-0.2%8-2%Cu 15.4 A 61.5 A 231 A
123 |Ag-2%Li-0.2%Bi-2%Cu . 154 A 61.1 A 235 A
124 {Ag-4%Li-0.2%Bi-2%Cu 15.3 A 60.4 A 24.3 A
125 |Ag-1%L5-0.2%Bi-2%Au ~15.8 A 51.9 A 22.3 A
126 JAg-2%Li-0.2%Bi-2%Au 15.8 A 51.5 A 22.7 A
127 (Ag-4%L-0.2%Bi-2%Au 15.7 A 60.8 A 23.5 A
128 Ag-1%L3-0,5%Nd-2%Cu 15.9 A 64.5 A 19.6 A
129 |Ag-1%Li-0.5%Nd-2%Au 16.3 A 54.9 A 18.8 A
130 [AQ-2%Li0.5%Nd-2%Cu 15.8 A £4.1 A 201 A
131 Ag-2%LI-0.5%Nd-2%Au 16.2 A 64.5 A 19.3 A
132 |Ag-4%Li-0.5%Nd-2%Cu 15.7 A G3.4 A 20.9 A
133 |Ag-d%Li-0.5%Nd-2%Au 16.1 A 53.8 A 20.1 A
134 VAg-1%L-0.2%81-0,5%Nd-2%Cu 15.1 A 509 A 24.0 A
135 |Ag-1%Li-0.2%Bi-0.5%Nd-2%AuU 18.5 A 61.3 A 232 A
136 |Ag-19%Li-0.2%Bi-0.5%Nd-1%Cu-1%Au 15.3 A 61.1 A 23.6 A
137 |Ag-2%Li-0.2%Bi-0.5%Nd-2%Cu 15.0 A 80.5 A 24.5 A
138 {Ag-2%Li-0.2%Bi-0.5%MNd-2%Au 154 A 609 A 23.7 A
139 |Ag-2%Li-0.2%Bi-0.5%Nd-1%Cu-1%Au 15.2 A 60.7 A 241 A
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40 A -0.5%.i-0.2%8i 280 A 41 A -1%.-0.005%Bi 303 A 42 A -1%.i-0.01%i 302
A 43 A-1%i-0.05%8i 296 A 44 A -1 %.i-0.1 9B 288 A 45 A -1%. -0. 2%5i
272 A 46 A -2%.i-0.005%8i 287 A 47 A -2%.i-0.01%8i 286 A 48 A

-2%. -0.05%B;, 280 A 49 A -2%_i -0.198i 272 A 50 Ac-2%J0.29Bi 256 A 51 A

-0.1 % - J\galmie/}b\ld SIS _A 57 A -U. Ip ¢|T-egﬂ5!zﬁ,wiwg}y(/«ﬁq 53 A -0.1%.i -0.5%\d 292 A
54 A -0. 1% b1 oNd 288 R°"E5 A -0l 19477 - S0Kd 213 A 156 A -0.5%.-0.19%\d 307 A
57 A - 0. 5% 2oE-30+A—58—A—P 5% 059N 2867A 59 A -0.5%.i-19%\d 259
A 60 A -0 5% pe95NG 207 A 6L AT ¥ 0 IUNG 299 A 62 A 9-19%.i-0. 290d 294
A 63 A - Bas— e 7 8 A 64— AR 2520-A—45 A -1 %.i-290d 199 A 66
A -2%.i - O TGPP3 A 67 A 2041 -0 JO8H 278 A AGS _Ag-2%.i-0.5%\d 262 A 69 A
- 2040 - 1902 36[A R O A= 2% 29Nd[ 284 A— AT AFO—190i - 0. 1%Cu 315 A 72 A
-0. 1% - 0 M ERNd0RE 73 A0 TOAY -0 B0gu [304 A 74 A -0. 1% -1%Cu 290 A 75
A -0. 1% {29 i 76— A0 1% —3% 2 34—A%

12 Ag-4%Li-0.5%Cu 244 A

13 Ag-4%Li-0.5%Au 247 A

14 Ag-4%Li-0.1%Bi-0,4%Nd 221 A

15 Ag-4%Li-0.1%Bi-0.4%Y 217 A

16 Ag-4%Li-0.1%Bi-0.5%Cu 228 A

17 Ag-4%Li-0.1%Bi-0.5%Au 231 A

18 Ag-4%Li-0.4%Nd-0.5%Cu 222 A

12 Ag-4%Li-0.4%Nd-0,5%Au 225 A

20 Ag-4%Li-0.4%Y-0.5%Cu 218 A

21 Ag-4%Li-0.4%Y-0.5%AU 221 A

22 Ag-1%Li-0.1%Bi-0.4%Nd-0.5%Cu 212 A

23 JAg-4%L1-0.1%Bi-0,4%Nd-0.5%Au 216 A

24 Ag-4%Li-0.1%Bi-0.4%Y-0.5%Cu 208 A

25 Ag-4%L.i-0,1%Bi-0.4%Y-0.5%Au 212 A

26 Ag-0.05%L7 310 A

27 Ag-0.1%Li 318 A

28 Ag-0.5%Li 11 A

29 Ag-1%Li 304 A

30 Ag-2%L1 288 A

31 Ag-0.1%Li-0.005%Bi 317 A

32 Ag-0.1%Li-0.01%Bi : 316 A

33 Ag-0.1%L5-0.05%Bi 310 A

34 Ag-0.1%L3-0.1%Bi 302 A

35 Ag-0.1%Li-0.2%Bi 286 A

35 Ag-0.5%Li-0.005%Bi 311 A

37 Ag-0.5%Li-0.01%Bi 310 A

38 Ag-0.5%Li-0.05%Bi 304 A

38 Ag-0.5%Li-0.1%Bi 286 A

40 Ag-0.5%Li-0.2%Bi 280 A

41 Ag-1%Li-0.005%Bi 303 A

42 Ag-1%Li-0.01%Bi 302 A

43 Ag-1%Li-0,05%Bi 296 A

44 Ag-1%Li-0.1 %8I 288 A

45 Ag-1%LI-0.2%8¢ 272 A

46 Ag-2%L10.005%Bi R 287 A

47 Ag-2%LI-0.01%Bi 2B5 A

48 Ag-2%1.i-0.05%Bi 280 A

49 Ag-2%Li-0.1%8Bi 272 A

50 Ag-2%1i-0.2%Bi 256 A

1 Ag-0.1%Li-0.1%Nd 313 A

52 Ag-0.1%Li-0,2%Nd 307 A

53 Ag-8.1%Li-0.5%Nd 292 A

54 Ag-0.1%Li-1%Nd 285 A

55 Ag-0.1%1LE2%Nd 213 A

56 Ag-0.5%Li-0.1%MNd 307 A

57 Ag-0.5%Li-0.2%Nd 301 A

58 Ag-0.3%Li-0.5%Nd 286 A

59 Ag-0.5%Li-1%Nd 259 A

50 Ag-0.5%1 i-2%Nd 207 A

51 Ag-1%Li-0.1%Nd 299 A

82 Ag-1%Li-0.2%Nd 294 A

63 Ag-1%Li-0.5%Nd 278 A

64 Ag-1%Li-1%Nd 252 A

B85 [Ag-1%Li2%Nd 159 A

56 Ag-2%Li-0.1%Nd 283 A

67 Ag-2%Li-0.2%Nd 278 A

68 Ag-2%1L1-0,5%Nd 252 A

59 Ag-2%Li-1%MNd 236 A

70 Ag-2%Li-2%Nd 284 A

71 Ag-0.1%Li-0.1%Cu 315 A

72 Ag-0.1%Li-0.2%Cu 312 A

73 Ag-0.1%1-0.5%Cu 304 A

74 Ag-0.1%Li-1%Cu 280 A

75 Ag-0.1%Li-2%Cu 262 A

76 Ag-0.1%Li-3%Cu 234 A

77 Ag-0.5%Li-0.1%Cu 309 A

78 Ag-0.5%Li-0.2%Cu 206 A

79 Ag-0.5%Li-0.5%Cu 293 A

80 Ag-0.5%Li-1%Cu 284 A

a1 Ag-0.5%Li-2%Cu 2566 A

82 Ag-0.5%Li-3%Cu 228 A

83 Ag-1%Li-0,1%Cy 301 A

84 Ag-1%Li-0.2%Cu 298 A 43

35 Ag-1%Li-0,5%Cu 290 A




77 A -05%.i-0.1%u 309 A 78 A -0.5%.i-0.2%u 306 A 79 A -0%.i-0%U 298 A
80 A -0.5%.i-1%u 284 A 81 A -0.5%.i-2%u 256 A 82 A -0.5%.i-3%u 228 A
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% u 205 A 95 A

2619 1A %AN. 204 f . 20401 PR XB _QAl A 2041
2G] Ao I NG 204120400233 A 04-A—-204
VA BhbsA%cd0 A -0, 19110, 290 314 As 97

AS 0.1%.i -0. 5% \u 307 A
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301 A 104 A -0.5%.i-1%\wu 290 A 105 A -0.5%.i-2%\u 268 A 106 A :
-0.5%.i -3%\u 246 A 107 A -1%.i-0.1%wu 302 A 108 Aji-1 %.i-0.2%\u 300 A

109 A -1%.i-0.5%\u 293 A 110 F

112 A -1%.i -3%\u 238 A
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113 A -2%.i-0.1%\u 286 A 114 A -2%.i-0.2%u 284 A 115 A -2%.i-0.5%\u 278 A
116 A -2%.i -1%\u 267 A 117 Ag-2%.i -2%Au 245 A 118 A -2%.i-3%\u 223 A 119
A g-1%.i-0.2%Bi -0.5%\d 246 A 120 FI -2%.i-0.29%8i-0.5%\d 230 A 121 A
-4%.-0.298i -0.5%N\d 199 A 122 A -1%.i-0.2% i -2/0Cu 216 A 123 A

4%.1 -0.298Bi -2%u 201 A 124 A -4%.i-0.2%Bi -2%u 170 A 125 A

-1%.i - 0. 2%Bi -2%Au 228 A 126 A 291 -0.298 - 2%Au 213 A 127 A

-49%. - 0. 2% g 29/@; 2242 A 129 A
-19%.i -0. 54 AT AN 0 5 d-29%&0 206 A 131 A
i qu-T%Gluq: A 122 A nl 40436t 0 g
- 0. 5%N\d- %8 Bhi?t%L'AACUJ.54 A - 191 - a3 - UNd2 27 202 A 135 A
-I % - 0. 2C@+"’-§—9§' '0 T u—190—-A—1B6 A§}§ 10440 "’OBI—O.S%\Id- 19%Cu-1%Au 196 A
137 A - 291 s0). A8+ 05mYNd- 298U 186 A 0138 |A - zw(u -0. 298i - 0. 59%N\d- 2%Au 174 A
04Li_%% Ao L ekl %At 5 04 Nd-—1 04 CU P8 o/ .
139 A 204k A TGP AR Yo-Ne—1—94-Co—+; ,UAH—L%Q—A—_45 V\HAT | S CLA_I MED | S: 1.
Asem -r ef |[eot i r&c. LF OF T el | ectl /€ 13152 milor__an _opili cal i nformati on
i P 149:0.5%L-0 184y hacHH A1l Av Avharai

recor di ng g RoRR-Hstrg—a—Agrbasgd—abley—wherein the Ag based all oy
conpri ses [ T|A-s%l05at om ¢ _percent ofpi Li .| 2. Ahe dem -reflective filmor
reflectivedtiagediti-ng—to—ehal-miswherein;the-|Ag based al loy further
conpri ses [Ui®0Bs-t 0%k G Al O C percerds of [Bi . 8. The sem -reflective filmor
reflective—f&t AQ#@@@;Q@. rg—to—etaf- ML whereinithe{Ag based alloy further
conpri ses [0  [A@T%L-0.5%Au 293 A

110 Ag-1%LI-1%Au 282 A

111 Ag-1%LI-2%AU 260 A

112 $1Ag-1%Li-3%Au 238 A

113 Ag-2%Li-0.1%Au 288 A

114 Ag-2%Li-0.2%Au 284 A

115 Ag-2%Li-0.5%Au 278 A

116 Ag-2%Li-1%Au 267 A

117 IAg-2%Li-2%Au 245 A

118 Ag-2%Li-3%Au 223 A

119 Ag-1%Li-0.2%Bi-0.5%Nd 248 A

120 Ag-2%LI-0.2%Bi-0.5%Nd 230 A

121 Ag-4%LI-0.2%Bi-0.5%Nd 199 A

122 Ag-1%L1-0,2%Bi-2%Cu 216 A

123 Ag-2%Li-0.2%Bi-2%Cu . 201 A

124 Ag-4%LI-0.2%Bi-2%Cu 170 A

125 Ag-1%Li-0.2%Bi-2%Au - 228 A

126 Ag-2%L1-0.2%Bi-2%AuU - 213 A

127 Ag-4%Li-0.2%Bi-2%Au ) 182 A

128 Ag-1%Li-0.5%Nd-2%Cu 282 A

128 Ag-1%Li-0.5%Nd-2%Au 234 A

130 Ag-2%L1-0.5%Nd-2%Cu 206 A

131 Ag-2%Li-0.5% Nd-2%Au 218 A

132 Ag-4%Li-0.5%Nd-2%Cu 175 A

133 Ag-4%Li-0.5%Nd-2%Au 187 A

134 JAg-T%Li-0.2%Bi-0.5%Nd-2%Cu 202 A

135 Ag-1%Li-0.2%8i-0.5%Nd-2%Au 190 A

1386 Ag-1%Li-0.2%Bi-0.5%Nd-1%Cu-1%AuU 196 A

137 Ag-2%Li-0.2%8i-0.5%Nd-2%Cu 186 A

138 1Ag-2%Li-0.2%Bi-0,5%Nd-2%Au 174 A

139 Ag-2%Li-0.2%Bi-0.5%Nd-1%Cu-1%Au 180 A

45



2 atomc percent in total of at |east one rare earth netal elenent selected
fromthe group consisting of Sc, Y, La, Ce, Pr, Nd, Pm Sm Eu, Gd, Tb, Dy,
He, Er, Tm Yb and Lu. 4. The sem -reflective filmor reflective film
according to claim3, wherein the rare earth netal elenent is at |east one
of Nd and Y. 5. The sem -reflective filmor reflective filmaccording to
claiml, wherein the Ag based alloy further conprises 0.1 to 3 atonic
percent in total of at |east one elenent selected from the group consisting
of Cu, Au, Rh, Pd and Pt. 6. An optical information recording nedi um havi ng
the sem-reflective filmof claim1. 46 7. An optical information recording
nediun1having the reflective filmof claiml1l. 8 A Ag based alloy

sputtering target, conprising Ag and 0.01 to 10 atom c percent of Li. 9.
The Ag b dﬁ16§@§ﬁgf ¥ dfi'ng target according to claim 8, further
conprising 0.02 to atom c percent of Bi. 10. The Ag based alloy sputtering
target according to cIa|n1 8, further conprising 0.1 to 2 atomc percent in

total of at |east A%ré%lr-%ré%l%%ﬁﬁk}er@l@t{o§|r%'f§@Et§§Ee.tq‘l%{jf$f%@P5 gnoup
consisting os Sc, Y, La, Ce, Pr, Nd, Pm Sm Eu, d, Dy, , Er, Tin,

Yb and L:Lnfo]rlnatmm Agc basiads ﬁéﬁblyms[D:ldﬁnbﬁilsﬁ]ggtaaﬂ&cgbhsadca]ﬂdjyr)gﬂﬁérelﬂrﬁi m 10,
wherein the rare earth nmetal elenment is at |least one of Nd and Y. 12. The
Ag based @9 & pwederilag vt apgeriaeeo? dP hgte ol &latiani@ panperterfcbipri si ng
0.1 to 3 atomc percent in total of at |least one elenment selected fromthe
group consisting of Cu, Au, Rh, Pd and Pt. 47

2. The semi-reflective film or reflective film according
to claim 1, wherein the Ag based alloy further comprises 0.005

to 0.8 atomic percent of Bi.

3. The semi-reflective film or reflective film according
te claim 1, wherein the Ag based alloy further comprises 0.1 to
2 atomic percent in total of at least one rare earth metal element
selected from the group consisting of Sc, ¥, La, Ce, Pr, Nd, Pm,

Sm, Eu, G4, Th, Dy, Ho, Er, Tm, Yb and Lu.

4. The semi~reflective film or reflective film according
te c¢laim 3, wherein the rare earth metal element is at least cone

of Nd and Y.

5. The semi-reflective film or reflective film according
to claim 1, wherein the Ag based alloy further comprisess 0.1 to
3 atomic percent in total of at least one element selected freom

the group consisting of Cu, Au, Rh, Pd and Pt.

6. An coptical information reccrding medium having the

semi-~reflective film of claim 1.
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7. An optical information recording medium having the

reflective film of claim 1.

8. A Ag based alloy sputtering target, comprising Ag and

0.01 to 10 atomic percent of Li.

9. The Ag based alloy sputtering target according to claim

8, further comprising 0.02 fo 8 atomic percent of Bi.

10. TheAghasedallbysputteringtargetaccordingtocﬂaim
8, further ccmprising 0.1 to 2 atomic pexcent in total of at least
one rare earth metal element selected from the group consisting
os Sc¢, ¥, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tbh, Dy, Ho, Er, Tm, Yb

and Lu.

11. The Ag based alloy sputtering target according to claim
10, wherein the rare earth metal element is at least one of N4

and Y.

12. The Agbasedalloy sputtering target according to claim
8, further comprising 0.1 to 3 atomic percent in total of at least
one element selected from the group consisting of Cu, Au, Rh, Pd

and Pt.
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