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Produci ng the Same BACKGROUND OF THE | NVENTION Fi el d

present invention relates to a sputtering target formed of sin
sul fide-silicon dioxide for formng zinc sulfide-silicon dioxide film
serving as a material such as that used for a protective film of

phase- change-type optical recording disks. The invention also relates to a

met hod of prodbargrt tFeemegdubifesingeted geine Batkgdeusill Asdn Divkide and
sul fi de-silicon dioxide (ZnSmethBa 68 M¥dRIEngRhaYSSha&s a material for

form ng protective filmof a phase-change-type optical

as CD- RW or

DVD- RAM  Such protective filmis generally produced through

RF(radi o-frequency) Sputteri nger@dunbos Prtd OhkRsirranceranmc plate
produced by m xi ng ZnS powder and Sio[err] powder and sintering the

resul tant m xtigla o8 tisedirferiloar get material. The above sintering is

general |y performed through hot- pressing. In recent years, enhancenent o

t he production ef Fheiprmesentf igptanddlonr eebatkatalisslspultaerbegoterget
essential issue in accordance with an increasing demand for CD-RWand
DVD-RAM | n &PgBRdt @f erithrted réner prfidrysild aoar géoxide cfomi foammisty can be

used wi t hout break

st a

. agal. ILgh, i nput
deposi ti on r§%80i§&§¥aé3131 lcon 1gxider¥£l£)serv1ng as a material such

as that used for a protective film of phase-change-type
optical recording disks. The invention also relates to a
method of producing the sputtering target.

Background Art

Zinc sulfide-silicon dioxide (ZnsS-si0,) is widely
employed as a material fox forxming protective £film of a
phase~-change-~type optical recording disk such as CD-RW or
DVD-RAM. Such protective film is generally prodﬁced through
RF (radio—frequency) sputtering, and, in sputtering, a'ceramic
plate produced by mixing ZnS powder and SiO, powder and
sintering the resultant mixture is used as a targef material.
The above sintering is generally performed through hoﬁ—
pressing.

In recent years, enhancement of the production
efficiency of optical recording disks has become an éssential
issue in accordanée with an increasing demand for CD-RW and
DVD-RAM. In order to enhance the efficiency, a target
material which can be used without breakage against a high

input power and which provides a high deposition rate is

" i niled SEE H°

recordi ng di sk such
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ower ,and whi ch provides a high



required. If such a target material is enployed so as to forma filmof a
predeterm ned thickness within a shorter period of tinme, the efficiency of
produci ng the above disks; i.e., the nunber of disks that can be produced
per unit of tine, can be enhanced. Since the deposition rate through
sputtering generally increases in proportion to the input power, elevation
of the input power effectively increases the deposition rate. However, such

a high input peyeir&d/TulrieaBgensh Yed AR bibtdxrl 38 085 LR Yy & derbe%ts ggergy to
en

the target material. Thus, insufficient cooling causes acci ts, such as
breakage of tfiernhas getimeifers gredetamhingd) ficknkerdizighimt £rédrderypi cal ly
I n-cont ai ning solder) which is enployed for bonding the target and a

backi ng pl at ereried okitwmey ither effietende dfpaodpohng tle esbdveridiakisons.

I n addition, when the input power is elevated, anomal ous_ discharge occurs

more readily, *t®" t hete “ﬁﬁe§a8§aﬁf%’§%o%§/ T PGr BrPaverdRer dBdsefi on.

Thi's anonal oug; di sc q&=%%§g§cé8.be i nduced by a phenonmenon that residua
i mpurity conponents (dérive ronf ZnS powder serving as a raw material)

contained inside tdgdanaR ERLSLt fbn HLrd ArzA%EH gﬂgw&iﬁ%’%ﬁfﬂ%ﬁi{/me”

the target material is heated to a high tenperatur ue to | npu

power. Thus, in¢esisds dn prroptPuicd Ytd atRl i@buthpowes] da&fatilte bar grb

material is expected. SUMVARY OF THE | NVENTI ON 2

- input power effectively increases the deposition rate.

However, such a high input power simultaneously imparts a
large amount of heat energy to the :Earget material. Thus,
insufficient cooling causes accidents, such as breakage of
the target material or melting of a bonding material
(typically In-containing solder) which is employed for
bonding the target and a backing plate. Thus, simply
increasing the input power faces limitations.

In additioﬁ, when the input power is elevated,
anomalous discharge occurs more readily, to thereby
disadvantageously disturb favoxable deposition. This
anomalous discharge tends to be induced by a phenomenon that
residual impurity components (derived from ZnS powder serving
as a raw material) coptained inside the target material are
released in the form of gas when the target material is
heated to a high temperature due to high input power. Thus,

a reduction in impurity level of the inside of the target

material is expected.

SUMMARY OF THE INVENTION



In view of the foregoing, the present inventors have carried out extensive
studies so as to solve the aforenentioned problens, and have found the
following. 1. Studies on the correlation between the crystal structure of
ZnS a conponent of a sputtering target fornmed of sintered ZnS-SiJerr] and
the deposition rate of sputtering have reveal ed that ZnS of zinc bl ende
(sphalerite) structure (|l owtenperature-stable phase) provides a renmarkably

hi gher deposi ti on fhat,eefhap épeesfa@ago% WUERZ] b fo S GliYe oBE IRave
t enper at ure-stabl e phase). 2. In order ?o produce a sputtering target

fornmed of sirdaareddZedr Seffaigiveandupiedosd nantty s ikhieng such ZnS of
zinc blende structure (lowtenperature-stable phase), hot- press-sintering
must be perf @iesgmgntiondf qprdhdems | enérhave t frungh hhee fofllpybagct i on of t he

target. 3. The sputtering target produced by hot-press- sintering at such a
| ow t enper at ure géner%l‘f‘?‘&et,so althe GPEsRhAoR ASTYerBs FRBAPEY TR i ti es,

such as H2S and SO[err derived fromZnS pogwder serviing as a raw nmaterial .
When the tar g%?“f’éﬁ%a%%dzrfsﬁ'?ﬁae EoIRPRETEf © pﬁt?%???%fl’T%&?égreﬁpg?F‘f‘? s are

eleasel ! 1 8 SUHEeL 05 A0 A SRR B RN oS BRO0P, AU gl 0°
the ZnS powdefaveave(®aPéd dhdts ZhisNOEY zgho Ulerdde NéphalaietePYstisttifrea bead
mit (low—temperature-stable phase) provides a remarkably higher

deposition rate than does ZnS of wurtzite structure {(high-

temperature—-stable phase).

| 2. In oxder io produce a sputtering target formed of

sintered ZnS-Si0, and predominantly comprising such ZnS of

zinc blende structure (low-temperature-stable phase), hot-—

press—-sintering must be performed at 1020°C or lower in the

course of production of the target.

3. The sputtering target produced by hot-press—

sintéring at such a low temperature generally contains

disadvantageous regidual impurities, such as H,8 and SO,,

derived from ZnS powder serving as a raw material. When the

target is heated in the course of sputtering, these

“impurities are released in gaseous form to a sputtering

chamber, and anomalous discharge occurs in the vicinity of

the target.

4. In order to solve this froblem, the ZnS powder raw
material is finely ground in pure water by use of a bead mill,

to thereby wash out the impurities such as sulfate radicals

(s0,) ; the washed powder is calcined at 400°C in the
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to thereby wash out the inpurities such as sulfate radicals (SJerr]) ; the
washed powder is calcined at 400[err]Cin the 3 at nosphere, to thereby
decrease gas conponents; and, subsequently, the cal cined powder is

hot - press-sintered, to thereby yield a target fornmed of sintered ZnS-Si Q2

t hat causes | ess anomal ous di scharge and attains a high deposition rate. 5.
In addition, ZnS powder is finely ground, to thereby obtain a sputtering

target havi ngiRbgRd-SICRY the2BEy DEEGKd £S5 iHlsARGRAPBRAOIPARL W th
conventional sputtering targets.” The present invention has been

acconpl i shedsansé¢dqieentiasi,s thk thesendd nsbwilra iBhhsi-ppesbieinttenfed heopr esent
I nvention is to provide a sputtering target fornmed of sintered zinc

sul fide-si | i thearehwuigdd whitehgehr frexmed taf md-ngenedh2a@pdid.t tbatrat e

wi t hout excessive el evation of the input power; prevents breaking and |ike
acci dents; aREPEhHtLASTs APPHEL RS { AESFRATRE 20 8tdaaPs | Rpthdht i989°FAt8Ruced
anounts. Anotggé object of the invention is to provide a nethod of

produci ng t hé Sputtering target. Accordingly, in a first aspect of the

present inventions tRArgal$:PEOVIARN RwiRM 81 F e i R FRIunOr BBdLRE Sht er ed

zinc sul fide-silicon dioxide, which Sputtering target  comprises ZnS in an

amount of 700861 |ispultecbdh@neerdet Nhvling? hagHer density and break
resistance as compared with conventional sputtering taxgets.

The present invention has been accomplished on the
basis of these findings.

Thus, an object of the present invention is to pxovide
a sputtering target formed of sintered zinc sulfide—-silicon
dioxide, which target attains a high deposition rate without

. excessive elevation cf the inpuit power; prevents'breaking and
like accidents; and contains, inside the target,.residual.
impurities in reduced amounts. Another object of the
invention is to provide a method of producing the sputtering
target.

Accordingly, in a firxst aspect of the present invention,
there is provided a sputtering target formed of sintered zinc
sulfide-silicon dioxide, which sputtering target comprises
ZnS in an amount of 70-90 mol%, the balance being $i0, and
unavoidable impurities, wherein 2ZnS constituting the
sputtering target exhibits, in an X-ray diffraction chart
showing the crystal structure of ZnS, peak intensities

satisfying the following expression:

0 £ I(wl00)/(I{(zblll) + I(w002)) £ 0.2,



unavoi dabl e inmpurities, wherein ZnS constituting the sputtering target
exhibits, in an X-ray diffraction chart show ng the crystal structure of
Zns, peak intensities satisfying the foll ow ng expression: [err] 4
wherein |1 (wl00) represents the intensity of the (100) diffraction peak
attributed to wurtzite structure; |(w002) represents the intensity of the
(002) diffraction peak attributed to wurtzite structure; 1(zblll)

represents the '“&ﬁ@ﬁéix?/(f) wltofw &LF}.LSQ&; rﬁ?é'l%eﬁgalﬁ%raayﬂbé’t?fbd)o zi nc

bl ende structure; and ( (w002)) represents the intensity of the

diffraction aﬂakrsﬁfﬁﬂnﬂybaasamte&baﬁpedtéhéﬁfﬁuﬂheoatpeakﬁrei|1 ZnS, the zinc
bl ende structure (|l owtenperature- stable phase) provides a remarkably
hi gher depositionIKUQQQXfﬂﬂ?ﬁﬁﬁ@ytﬁhéhﬂui¥t¢m$itm|0GbePe(002)

(hi gh-tenperature-stable phase.)._ Accordin éhﬁ# y providing a ZnS crystal
structure |nd&EFEﬁCE%QR:Hﬁa§h6§t§PPHE?GrEP( &FERGFeEet abl e phase) is

contained within detern1ne r |t| ate can be
attai ned w t hout %ﬁ%%@élvéﬁaﬁg§§ ?Sn%gg %?é?q%ﬁ)t &g (ii}{ t he

sputtering t kO ’ e AGLYEM A
N T

(I(zblll) + I(w002)) represents the intensity of the
diffraction peak observed as overlapped diffraction peaks.

In ZnsS, the zinc blende structure (1ow—temperathre-
.stable phase) provides a remarkably higher deposition rate
than does the wurtzite structure (high-temperature—stable
phase) . Accordingly, by providing a ZnS crystal structure in
which zinc blende structure (low-temperature-stable phase} is
contained within the predetermined range, a high deposition
rate can be attained without excessive elevation of the input
power.

Here, the sputtering target may be produced by hot-—
press—sintering in vacuum a mixture of ZnS powder and SiOQ,
-powder at 900°C-1020°C.

By hot—pressing the powder in vacuum within the
predetermined temperature range, a sputtering target having a
Zns crystal structure in which zinc blende structure (low-
temperature—-stable phase) is contained within the
predetermined compositional range can be obtained. Thus, a
high deposition rate can be attained without excesgsive
elevation of the input power.

The ZnS powder or the mixture of ZnS powder and SiOQ,



By hot-pressing the powder in vacuumw thin the predeterm ned tenperature
range, a sputtering target having a ZnS crystal structure in which zinc
bl ende structure (low tenperature-stable phase) is contained within the
predet er mi ned conpositional range can be obtained. Thus, a high deposition
‘rate can be attained w thout excessive elevation of the input power. The
znS powder or the m xture of ZnS powder and SiJerr] powder, serving as

2 raw mat el Sowdi®y SEhLbhy.adid dh hReeEenge ol 30Rek] Gk onBRObRITI G no

peak attribu ease uring analysis of gas released during

heating in vagya oBY306%¢ b 508°ZNALPUER 2 8XPI D EdN N N1RAk AL i]d Dut ed
to released Herr]S, the sputtering target obtained fromthe powder

cont ai ns -no r@sitigabknahpsis tof gespordpasedaetunigy hrearhiagr dw YaSnpgowder ,
even when the powder has been hot-press- sintered in vacuumat

900[ er r] C- 1020[ er Brcusghef, the Gnde RrYdsHcaxibidrdien msu Pedics ehbF e kath be
prevented. The Zn$S powger serving as a raw, nateri R ave a an
particle si zé:%freéegﬁ%l’\g]’i‘ns(jrtpﬁsg?u. P SPTIRE %%ﬁﬂé‘ge‘ﬂa%ﬁ%t Ssmal | mean
particle siz I gh- | t I -k es] Ll e
obtai ned. Th 9?%& tgg?ﬁgﬂﬁiﬁééfgﬁggﬁﬁé %@%ﬁ%@éa%%ﬁ&%§€5%g gg%gﬁ%%g?%?Pal

which is prepange BMsWebwdkd Ndhvidg fhehCfi®d e nag bRenPRYESSrdss—
di spersed in pure water, and drying the
sintered in vacuoum at 900°C-1020°C. Thus, accidents such as
anomalous discharge can be prevented.

The ZnS powder serving as a raw material may have a
mean parxticle size of 3 pm or less.

By use of ZnS powder having a small mean particle size,
a high-density, break—resistant sputtering target can be
obtained.

The sputtering target may be produced by use of a raw
material which is prepared by wet-grinding at least ZnS$ while
the powder is dispersed in pure water, and drying the
resultant powder at 300°C-400°C in the atmosphere.

By wet-grinding the powder in pure water and drying the
resultant powder within the specific temperature range, ZnS
can be finely ground,_and impurity components can be removed,
to thereby provide a high-density sputtering target and
prevent aécidents such as anomalous discharge.

The sputtering target may have a bending strength of 4
kgf/mn® or more.

By controlling the bending strength to 4 kgf/mm’ or more,

breakage ¢of the sputtering target can be prevented even when



resul tant powder at 300C-400[err]C in the atnosphere. By wet-grinding the
powder in pure water and drying the resultant powder within the specific
tenperature range, ZnS can be finely ground, and inpurity conmponents can be
removed, to thereby provide a high-density sputtering target and prevent
accidents such as anomal ous di scharge. The sputtering target nmay have a
bendi ng strength of 4 kgf/merr] or nore. By controlling the bending

strength to 4 5\%{6‘%‘9‘5‘{’1 a%iegq%rc%rigrﬁg‘g%ggjrsgzﬁu% eiigggtteri ng target can be

prevented even anmoun C power is supplied. In a

second aspect of gheapsessad 4 { b@NthE SFSsdiit ANPEnEeEnd FREPOG Of
produci ng a sputtering target formed of sintered zinc sulfide-silicon

di oxi de by hetreopided-sintiErddn@fi prodouiny ca iptttesriafy Fatgebwiermehe£Si O2

powder, which nethod conprises vvet-gri nding at least ZnS while it is

di spersed i nsporeregtzinc &l fdapradliven rdionidenbynheteprass309tering 400C
in the atnosphere, to thereby prepare a mxture of ZnS powder and Si (g err]

powder servi hf BREYIR Ay Rt BECaPt 4R8 POTASH A2 Sif AN E A Rt ure in

vacuum at 900 1 C.1020[err]1 C. By. - gri.nding.,l ure. water,. ZnS can be
finely grounﬂ?‘e‘é?\ _<|:olm UI?JT eys %’c%%pg%éﬁg}én%aant g’eea%é-'rr%\r}gd‘fg%o tjh%rlesoy provi de a

i Scharge. | | b e A ey FesavEin AR lys
300°C—400°C in the atmosphere, to thereby prepare a mixture
of 2nS powder and Si0, powder serving as a raw material; and
hot-press-sintering the mixture in vacuum at 300°C-~1020°C.

By wet-grinding in pure water, ZnS can be finely ground,
and impurity components can be removed, to thereby provide a
high-density sputtering target and prevent accidents such as
anomalous discharge. In addition, by hot-pressing the powder
in vacuum within the predetermined temperature range, a
sputtering taiget having a 2nS crystal structure in which
zinc blende structure (low—temperature-stable phase) is
contained within the predetermined compositional range can be
obtained. Thus, a high deposition rate can be attained
without excessive elevation of the input power.

Here, ZnS powder may be wet-ground while the powder_is'
dispersed in pure water; the resultant powder may be dried in
the atmosphere at 300°C-400°C; énd the dried powder may be
mixed with SiO, powder, to thereby prepare a.powder mixture
serving as a raw material, or 2nS powder and Si0, powder may
be wet—ground while the powders are dispersed in pure water,

and the resultant matter may be dried in the atmosphere at



in vacuumw thin the predeterm ned tenperature range, a sputtering target
havi ng a ZnS crystal structure in which zinc blende structure

(1 owt enperature-stable phase) is contained within the predeterm ned
conpositional range can be obtai ned. Thus, a high deposition rate can be
attained without excessive elevation of the input power. Here, ZnS powder
may be wet-ground while the powder is dispersed in pure water; the

resul tant powigreciiyodes €bi Qﬂei‘é’b%@r_%&ﬂég RhebRast SOBEsid lde 40Qkarr] C and
the dried powder may be mxed with Si(Jerr] powder, to thereby prepare a
powder m xt umatsgralpngand the awwdste mixktpreroZnSigp eaitierandrdidy eas |2 powder
may be wet-ground while the powders are di spersed in pure water, and the
resul tant natie® "aaerhal qizede hamersefospheseehin vaghyfer | G- 400[ err] C,

toth b wd ervi terial d.t wd
mxture of the poRlereEEReTIE 4 Bhiarcrt dronty et ardotee bR e oo
In vacuum By wehsgpd ”ﬁév?&eé NABAWIEr shBcPH & Glrad0GedYhod, ¢ can
resul tant powdeér mnﬁﬁi a specﬂ?ﬁc ten%era?ure range, ZnS caﬁ be |né1y

ground, and igPyihbYy COFRSNENan Ahphe 1 E§NBMAShndr st RAhEBY PERWELE, do
hi gh-density sputtering target and prevent accidents such as anomal ous

di scharge. Zrnhecebgtpitonidig & heigh-deusety spmitiaming target amy peodvdrtt, in
an X-ray diffraction chart show ng the crystal structure of ZnS, peak -
intensities SECLIRPERGSYH e aF GhemadorsndisehaTas a.

ZnS comstituting the produced sputtering target may
exhibit, in an X-ray diffractiqn chart showing the crystal
structure of 2nS, peak intensities satisfying the
aforementioned formula.

In ZnS, the zinc blende structure {(low-temperature-
stable phase) provides a remarkably higher-deposition rate
thaﬁ does the wurtzite structure (high-temperature-stable
phase). Accordingly, by providing a ZnS crystal structure in
which zinc blende structure (low—temperature-stable phase) is
contained within the predetermined compositional range, a
high deposition rate ¢an be attained without excessive
elevation of the input power.

The zZnS powder or the mixture of ZnS powder and SiO,
powder, serving as a faw matérial, may exhibit, within the
range of 300°C to 500°C, no peak attributed to released H,S
during analysis of gas released during heating in vacuum.

By use of the ZnS powder exhibiting no peak attributed
to released H,85, the produnced sputtering target contains no

residual impurity components derived from a raw ZnS powder,



In Zn§, the zinc blende structure (lowtenperature- stable phase) provides
a remarkably hi gher deposition rate than does the wirtzite structure

(hi gh-tenperature-stable phase) . Accordingly, by providing a ZnS crystal -
structure in which zinc blende structure (|l owtenperature-stable phase) is
contained within the predeterm ned conpositional range, a high deposition
rate can be attained w thout excessive elevation of the input power. The

ZnS powder Okvhhewidx e RiwaéRSiBoNGelpuL-J ekl PAWSEuuR i Ng as a
raw material, may exhibit, within the range of 300[err]C to 500[err]C, no

peak attri bubedeg-a ozefeasemhud,eabtfiehis NN @lsy andmalo@asdiediensed «duwr i ng
heating in vacuum By use of the ZnS powder exhibiting no peak attributed
to rel eased bPpepP¥r$¢®mtert produced sputtering target contains no residua

i mpurity conponents derived froma raw ZnS powder, . even en the powder
i s hot - press- si nt ErRRETFH RAIARISEEVERD[ 3 13 Gaﬂ)?@[t@ﬁ‘?g "FAUREVE & dent s
such as anonal ous_di scharge can_b revented. The ZnS powder serving as a
raw mat eri al ®R&Y ?\%?/telcgl%%dﬁepgftsc@% &l ;Ees(?f' 3 [err]mor less. By use of

ZnS powder havi ngp@ $4@lds RN pRBAELE A& Bld B shalihORedBNShiVicle size,
break-resistant sputtering target can be obtained. The produced sputtering
target may haveigh-hesing ,sbreagtheofsthregisputiteri hgotas®se.can be
obtained.
The produced sputtering target may have a bending
strength of 4 kgf/mm* or moze.
By controlling the bending strength to 4 kgf/mm’ or more,

breakage of the sputtering target c¢an be prevented even when

high amount of electric power is supplied.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The sputtering target of the present invention formed
of sintered zinc sulfide-silicon dioxide has a 2ZnS crystai
structure in which zinc blende structure (iow~temperature-
stable phase) is contained within the predetermined
compositional range. The wurtzite crystal structure type (w
type) ‘and the zinc blende crystal structure type (zb type)
can be identified through X-ray diffraction. Accordingly,
the above range is defined by peak intensities observed in an
X-ray diffraction chaxrt showing the crystal structure of ZnS§,
which intensities satisfy the aforementioned formula.

However, precise measurement of the actual ratio of the



By controlling the bending strength to 4 kgf/mfierr] or nore, breakage of
the sputtering target can be prevented even when high anount of electric
power is supplied. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The
sputtering target of the present invention fornmed of sintered zinc

sul fide-silicon dioxide has a ZnS crystal structure in which zinc bl ende
structure (lowtenperature- stable phase) is contained within the

predet er ni neg RRROSE 2N} rARMIE b1 ERAe WD | | A AyphyaloSkhHet s type (w
type) and the zinc blende crystal structure type (zb type) can be

I dentified thaughtX- taye div fovee)i ds. dAELbewli thgl Fhusheiabove prasgat S
defined by peak intensities observed in an X-ray diffraction chart show ng
the crystal dmnvestien, othg@tighilshdpfieed|RY eadatindepsikéeafs theksdiits)oned
formul a. However, precise neasurenent of the actual ratio of the 9

anmount of ZnSToF FRKcIbFBRfE e $HFE il MRdn: REeKof ETE RS e toy gaS(w
t is diffli t,..Th it | ' th LO | fined b
babk i ntensi (Aedb FEPHAS e YB0) RERE AT o0%pRCbE Y Bl o0 BY

attributed tQuZRPapfe£bn I ANEnkhEaLPH 2 £ NGRK rRlik! bRUKkEeHeign#nNS of w type

overlap each other, the ratio of the main peak height attributed to ZnS of
w type to thetheipitedltd Fhs @¥biwnegdpe ntentid hadighithefoxre! amfilethgqieaks i s
enpl oyed. The peak intensity is based sinply on the peak hei ght instead of
t he intensity of the overlapped peaks 1is employed. The peak
| intensity is based simply on the peak height instead of the
integrated intensity.
Iin order to obtain the sputtering tarxget of the present
invention formed of sinterxed zinc sulfide-silicon dioxide, a
mixture of ZnS powder and SiQ, powder is hot-press-—sintered
in vacuum at 900°C-1020°C.
When the temperature of hot-press-sintering is in
excess of 1020°C, ZnS of w type (high—-temperature-stable
phase) 1is formed; i.e., the aforementioned crystal structure
cannot be obtained, whereas when the temperature is lower
than 900°C, the produced sputtering target has a low density
and poor strength, making the target unsuitable for use.
Thus, the aforementioned temperature range is selected. In
addition, hot-press—sintering is performed in a substantially
vacuum atmosphere so as to decxease, through evaporation,
impurity components contained inside the sputtering target.
The 2ZnS powder or the mixture of ZnS powder and SiO,

powdexr, serving as a raw material, preferably exhibits,

within the range of 300°C to 500°C, no peak attributed to

10



I ntegrated intensity. In order to obtain the sputtering target of the
present invention formed of sintered zinc sulfide-silicon dioxide, a

m xture of ZnS powder and Si O powder is hot-press-sintered in vacuum at
900[ err] CG-1020[err] C. Wien the tenperature of hot-press-sintering is in
excess of 1020[err]C, ZnS of w type (high-tenperature-stable phase) is
formed; i.e., the aforenentioned crystal structure cannot be obtai ned,
wher eas whenrbhgas&8aNEsAlUESHd Sa LW 1d AN g880LET €3 Saq tdif- RIP HEGESNG
sputtering target has a | ow density and poor strength, meking the target
unsui tabl e fan wseuunthus, the aforenmenti oned tenperature range is sel ected.
In addition, hot-press-sintering is perforned in a substantially vacuum
at rosphere so as €eneeallans&nSt FryupAwdenpernitiding, irppuities corpordent s
contained inside the s target. The ZnS powder or the m xture of

utterin
ZnS powder afidlErEf e??‘i)lcﬁ&ﬁdéﬁ,gi)sé‘\ﬂ FFess sHLfuahy Mk er FEPTepRRY®r abl y
exhibits, wthin the range of 300[err 0 50Qle no_ peak attributed to
10 rel eas;e: e-'f—f elrmngl Urﬁsnargnﬁ%?%‘l’lsgp%c’ g_ssq"rLe_F) %_%é:%ﬁed‘ﬁr]fa}fb eSS rlﬁg'i n
vacuum Ceneral | yz, Z0nd @ WP QEERELEQRT A1 Adind vIP Whie! H.ﬂ?uﬁ!ﬁ]e@? g fate
radicals (S err]) and free sulfur (S). Preferably, these inpurities are
removed soO aéxaMpé £RIE pawdayw TBteét-Agrountl Aifdet tRe epdwdér \iplsy beenpve the

impurities, for .
dispersed in pure water in advance, and the resultant powder

is dried in the atmosphexe at 300°C-400°C. Through this
treatment, H,S or free sulfur——a possible sourcé fox
generating H,S during sputtering——can be removed. In

_ addition, 2ZnS powder can be ground finely, to thereby enhance
the sinterability thereof. Thus, a sputtering target of high
density can advantageoqsly be produced. .

When the drying temperatute after completion of wet-
grinding is lower than 300°C, the effect §f oxidizing free
sulfur for evaporation is poor, whereas when the temperature
is in excess of 400°C, zZnS is oxidized (formation of zZn¢ by
oxidizing ZnS is identified through thermal analysis). Both
cases are disadvantageous. 2nS may be ground simultaneously
with SiO, in pure water. |

From a view point of finely grinding ZnS, 2ZnS powder
preferably has a mean pérticle size of 3 pm or less. The
size range is selected in order to produce a high-density,
break-resistant sputtering target.

The finely ground raw matérial prepared in the

aforementioned mannexr can provide a sputtering target having
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exanmpl e, ZnS powder is wet-ground after the powder has been dispersed in
pure water in advance, and the resultant powder is dried in the atnosphere
at 300[err]C400[err]C. Through this treatment, H2S or free sulfur a

possi bl e source for generating H2S during sputtering can be renoved. In
addi tion, ZnS powder can be ground finely, to thereby enhance the
sinterability thereof. Thus, a sputtering target of high density can

advant ageousLypfa it WiGesg Whep ahﬁ%ﬂiwngrtﬁma@ratmﬁe abieix gtion of
wet- grinding is Iovver than 300[ err] the effect of OX|d|2|ng ree sul fur

for evaporat the spufEingViargat dherbéd herdvempedabuer wisen m aMe®ss of
400[err]C, ZnS is oxidized (formation of ZnO by oxidizing ZnSis identified
t hr ough t her smbunina ) silectriet hoves ess aaurrdiisddvant ageous. ZnS may be
ground simultaneously with SiJerr] in pure water. From a vi ew poi nt of
finely grinding ZnS, ZnS powder preferably has a nean particle size of 3
[err]mor |less. The size range is sel % ? # order to produce a

hi gh-density, break-resistant sputterl éﬁ ¥ % The finely ground raw

material prepar Edrﬁ %%e%ftoﬁﬁ%ﬂkﬁ > nﬁ%@”d?é&-’iﬁé‘d amsﬂétttaﬁﬁ' ng

target having ng strengt err] or nore. Thus,
br eakage of bfﬂewéﬁl&ﬂ Rikahglbal gﬁhl&mﬂsl’bﬁnw awenbedc@:vmw&uarasalhmglalagount
of electric power is supplied. EXAMPLES

the invention thereto.

Example 1

A commexcial product of ZnS8 powder (mean particle size:

' approximately 6.2 Mm) was dispersed in pure water, and the
powder was finely ground by means of a bead mill (zr0, beads,
$ = 1.25 mm), The thus~ground powdex was dehydrated and
dried in the atmosphere at 400°C, to thereby yield ground 2ZnS
powder (mean particle size: approximately 2.8 Mm). This
powder and SiO, powder (mean particle size: approximately 18
Pm) were mixed such that the proportion of the two powders is
controlled to 80 : 20 (mol%), and the resultant mixture was
hot-press—sintered in vacuum at 1000°C undér 270 kgf/cm® fof
two hours, to thereby obtain a sputtering target material
formed of ZnS-Si0, and having a density of 3.4 g/cm’.

X-ray diffraction analysis of this sputtering target
material revealed that thé ratio I(wl00)/(I(zblll) + I(w002))
was 0.12. The bending strength (JIS R1601-1981) of the
target material was measured to be 5.2 kgf/mm’.

The produced target material was processed into

sputtering target samples (diameter: 8 inches, thickness: 6

12



The present invention will next be described in detail by way of exanples,
whi ch shoul d not be construed as Iimting the invention thereto. Exanplel A
comer ci al product of ZnS powder (nean particle size: approximtely 6.2
[err]m) was dispersed in pure water, and the powder was finely ground by
means of a . bead mll (ZrQ2 beads, 1.25 mm. The thus-ground powder was
dehydrated and dried in the atnosphere at 400[err]C, to thereby yield
ground ZnS p er (mean particle size: approximately 2.8 [err]). This
powder and Si powder (nmean particle size: approximately 18 [err]m were
m xed such that thach epfplée Gfadfsudivdued BOVEE(fado-FaRiyiehnkcey to 80 : 20
(nmol %, and the resultant m xture was hot-press-sintered I n vacuum at

1000[ err] C umpertt228niggsd ca® tomeaswrioths, depoditdropbyadlt ai When dghet t eri ng
target material fornmed of ZnS-SiJerr] and having a density of 3.4
g/cnjerr]. XinpRtdPPFRECYRBM chdiWssitiieoratai was finuns tagbeatdbt Mgt eri al

revealed that the ratio I (W O00)/(L(zblIl) + I(w0Q2 was 0.12. The hending
strength (JI §u§i‘8€1§ﬁ'§§ﬁ?’giﬁg‘t 13 &F&%Fg%a?ﬁré%ﬁcqiﬂ)aé'eﬁ?aggfsgﬁv?g g'é rgl.ez
kgf /mmf-err]. .[he pr ggHéfg_tar get material was processed into sputtering
target sanples ?ﬁl aneter: 8 inches, thickness: 6 12 mm) . Each sanpl e was

subjected to RF(radirgrbr gL and after grinding and drying, the Zns

powder serving as a raw material was analyzed, under the
following conditions, in terms of released gas during heating
in vacuum. The results indicate that the ground and dried
ZnS powder exhibits a constant peak ionic
current——attributed to.a mass-number of 34 (H,8)—of 1 X
107 A within the range of 300°C to 500°C and that the ZnS
powder before grinding exhibits a maximum peak ionic
current——attributed t¢ a mass number of 34 (st)———-of.I X
107 A within the range of 300°C .to 500°C.
(Analysis conditions)

Beating: by IR beam

GC—-MS analyzer: Prisma (product of Hakuto-Balzers)

Degree of vacuum attained: approximately 1 X 10™° Torr

Ar introduction: 1 sccm

Degree of vacuum during measurement: 4.3 X 107 Torr

Temperature elevation rate: 10°C/min
Example 2

The procedure of Example 1 was repeated, except that
hot-press—sintering was performed at 900°C, to thereby obtain

a sputtering target material formed of 2ZnS-~S5i0, and having a

13



sputtering so as to nmeasure the deposition rate. Wien the input power was
4.5 kW the rate was found to be 110 A/s. During sputtering, no breakage or
cracks were observed in the target sanple. Before grinding and after
grinding and drying, the ZnS powder serving as a raw material was anal yzed,
under the follow ng conditions, in terns of released gas during heating in
vacuum The results indicate that the ground and dried ZnS powder exhibits

a constant pefkdi@Ri 6£CHIEeptendtributed to a mass nunber of 34
(Herr]S)-of 1 X10 12 Awthin the range of 300[err]C to 500[err]C and
that the ZnS powdérrhgf di Efguatnihm garenllyisiist sfathbxi spunhipedng target
current-attributed to a mass nunber of 34 (H[err!S)-'of 1 X 10[err] A wthin
t he range of "BOGFépl] cevyeabed[@al che KARLYSE & 5 (@RI LHedt T AEO0DY IR
beam GC- M5 anal yzer; Prisma (product of Hakuto- Degr ee .of vacuum

Bal
attained: appfxi®miel y'RE Pepgiap, pEyeRthy (IR ﬁé@g%iéﬁ?) 1°5 48 Degree of
duri 4.3 I I ti te:
vacuum durin q%% :eré‘g I SR NICED.S Ja%[u %P].ég%lém\%t?m%? el evation rate

10[err]Cmn € procedure o repeat ed, except that

hot - press-sinteri %s?@%t@ﬁiﬁ&r\{@%e@é s%ﬁ%h.@_r fthieh [Rad MIRDYreBhALE fn a

sputtering target material formed of ZnS-Si(Jerr] and having a 13
manner similar to that employed in Example 1 was subjected to
RF {radio—-freguency) sputtering so as to measure the
deposition rate. When the input power was 4.5 kW, the rate
was found to be 115 A/s. During sputtering, no breakage or
cracks were observed in the target sample.
Comparative Fxample 1

The procedure of Example 1 ﬁas repeated, except that
hot-pressing was performed at 1,100°C, to thereby obtain a
sputtering target material formed of ZnS-S$i0, and having a
density of 3.6 g/cm®. X-ray diffraction analysis of this
sputtering target material revealed that the ratio
I(wl00)/(I(zblll) + I(w002)) was 1.12. The bending strength
(JI5 R1601-1981} of the taxget material was measured to be
8.0 kgf/mm’.

A sputtering target sample which had been prepared in a
manner similar to that employed in Example 1 was subjected to
RF(radio-frequéncy) sputtering so as to measuré the
deposition rate. When the input power was-4.5 kW, the raﬁe
was found to be 100 A/s. During sputtering, no breakage or

cracks were obsexved in the target sample.

Comparative Example 2
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density of 3.2 g/cnB . X-ray diffraction analysis of this sputtering target
material revealed that the ratio I(WOO)/(I(zblll) + I(w002)) was 0.03. The
bendi ng strength (JI'S R1601-1981) of the target material was neasured to be
4.5 kgf/mmR. A sputtering target sanple which had been prepared in a manner
simlar to that enployed in Exanple 1 was subjected to RF(radi o-frequency)
sputtering so as to.neasure the deposition rate. Wen the input power was

4.5 kW the rate wag hesdlnd.Q RE kkampis 1 Qid %ﬂ%@h@rgﬁge‘?e%ﬁﬁakage or
cracks were observed in the target sanple. Conparative Exanplea 1 The

procedure of h&aﬁpéesismxfie@eahgdpeﬁwﬁ@éd thatg oot ; PEs SEidi@pyasbpaihor med
at 1,1000C, to thereby obtain a sputtering target material forned of

ZnS- Si @2 and ahapuhgerinerisimgetonagesigl chipared ocXZngdySHPS fandc havwangnal ysi s
of this sputtering target mategial revealed that the ratio
| (W 00)/ (| (z8erFity¥ 9 vbO2gY MWas 1.12. The bending strength (JI'S

o rerrog) of LTRLAL Rl aLLR NS POt S e RaRid WL
that enpl Oyeﬂxalt@rfﬁf \fea&eaa%hﬁebeﬁ&t%t{& W1lod9 QT i EEELENCY ) @@%@5 ring
SO as to neasure the ep05|t|on rate. en t_e |nput power was 4. k t he
rate was fourgsto.02. 1@feAbondiNg Sttt UITBOR] fo1-brewahagE @heCr acks were

observed in the target sanple. Conparative Exanple 2
target material was measuxed to be 2.2 kgf/mm’.

A sputtering target sample which had been prepared in a
manner similar to that employed in Example 1 was subjected to
RF (radio—frequency) sputtering so as to measure the
deposition rate. When the input power was 4.5 XW, the target
sample was broken at an initial stage of sputtering, making

- the sample unsuitable for measurement.
Comparative Example 3

The procedure of Example 1 was repeated, except that
drying, after completion of grinding by use of a bead mill,
was pexformed at 200°C, to thereby obtaim a sputtering target
material formed of Zn$-8i0, and having a density of 3.4 g/cm’.
X-ray diffraction analysis of this sputteringltarget material
revealed that the ratio I{(wl00)/(I(zblll) + I (w002)) was 0.13.
The bending strength (JIS R1601-1981) of the target material
was measured to be 5.0 kgf/mm’. '

A sputtering target sample which had been prepared in a
manner similar to that emplo&ed in Example 1 was Subjectéd to
RF (radio~frequency) sputtering so as to measure the

deposition rate. When the input power was 4.5 kW, the rate

15



14 .The procedure of Exanple 1 was repeated, except that

hot - press sintering was perforned at 8006C, to thereby obtain a sputtering
target material fornmed of ZnS-Si 2 and having a density of 2.7 g/cnB. X-ray
diffraction analysis of this sputtering target nmaterial reveal ed that the
ratio 1 (WOO/(1(2zbl1) + 1(w002)) was 0.02. The bending strength (JIS.

R 601-1981) of the target material was nmeasured to be 2.2 kgf/mR. A
sputtering t%g;etfoaaapte whi iy 396 begntidRpAnedb-BaRa§BNGL o8 dHY Ferko
that enployed in Exanple 1 was subjected to RF(radi o-frequency) sputtering
SO0 as to neasbiserthd depeise titayatasampbedut vy ispmtttepang, aasurbdr lOF t he
target sanple was broken at an initial stage of sputtering, making the
sanpl e unsui wagke #Bﬂiﬂﬁe%mgewew&logenﬁéﬁeh¢RQ?IQGﬂﬂﬁWEiBDTWErerQhﬁﬁﬁHﬁﬁ of

Exanple | was repeated, except that dr after conpletion of grinding by
use of a bea&“nFRF Vhﬁ%"kﬁ¥f%%lﬁ§? i WRIE + hereby obtain a sputtering
target materi - Si,02 and haV|ng a density of 3.4 g/cnB. X-ray
diffraction Uttering target material reveal ed that the

ratio | (wW OO/ (I (zhkl b}oéeédﬂ@@f) Ex48918. 13wad Q%ﬁ&&@aﬂgeihéfﬂgéﬁhﬂl S

R1601-1981) of the target material was neasured to be 5

sputtering t sighbusapeEt Bombineh graddhiagnbpreealsedfi A bead m111 and
drying, a commercial product of ZnS powder (mean particie
size: approximately 6.2 Hm) and SiO, powder {(mean particle
size: approximately 18 pPm) were mixed such that the
proportion of the two powders was controlled to 80 : 20
(mol%), to thereby obtain a sputtering target material formed
of ZnS-$i0, and having a density of 2.9 g/cm’.

X-ray diffraction analysis of this sputtering target
material revealed that the ratio I(wl00)/(I(zblll) + I (w002))
was 0.11. 7The bending strength (JIS R1601-1881) of the
target material was measured to be 3.2 kgf/nmfl

A sputtering target sample which had been prepared in a
manner similar to that employed in Example 1 was subjected to
RF (radio-frequency) sputtering so as to measure the
deposition rate. When the input power was 4.5 kW, the rate
was found to be 110 A/s. During sputtering, cracks were
observed in the target sample, and a number of marks
indicating anoﬁalous'discharge generation were observed in
the vicinity of the target sample.

Table 1 collectively shows the rxesults of the above

Examples and Comparative Examples.
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manner simlar to that enployed in Exanple 1 was subjected to

RE(radi o-frequency) sputtering so as to neasure the deposition rate. \Wen
the input power was 4.5 kW the rate 15 was found to be 110 Als.

Al t hough no breakage or cracks were observed in the target sanple during
sputtering, a nunber of marks indicating anonmal ous di scharge generation
were observed in the vicinity of the target sanple, Conparative Exanple 4

The procedure of _Exam 1 was_repeated except that, w thout perforn ng
grindi ng. by neaps of albeaf m| | ane drying; a commerci al product of ZnS
powder (nean pafticfe dize prOX|ﬁh fely 6.2 A and Si 2 powder (nean
particle size: ppr Xi mat e y 8 pm) avner e néx¢d such that the proportion of
the two powders|wasdcorntrolled to|8f | 24 €vl %, to thereby obtain a
sputtering targét Hﬁterlal f orjmed |of fnS|SPCP and having a density of 2.9°
g/cnB. X-ray di fractlcn ahal ysits|of fhig EPJttering target materi al
reveal ed that the Siq | (W )/(I(zblﬂﬁ (w002)) was 0.11. The bendi ng
strength (JI'S R1603-H941) of the targeﬁiraﬁe ial was neasured to be 3.2
kgf / rme. A sput{ergrg tagg=tgsaﬁble|mhi$ﬁ i been prepared in a manner
simlar to that|enplwydqd ih Eqanplie 1 viad 8ubj ected to RE(radio-frequency)
sputtering so a$ t<0 gredsur p tHe deépos ﬁlqnﬁrate. When t he input power was
4.5 kW the rate
=
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was found to be 110 A/s. During sputtering, cracks were observed in the
target sanple, and a nunber of marks indicating anonmal ous di scharge
generati on were observed in. the vicinity of the target sanple. Table 1
collectively shows the results of the above Exanpl es and Conparative
Exanpl es. 16 17 As shown in Table 1, for a given input power, the
deposition rate of the target sanples having a ratio [((WOO /(I (zblll) +

| (wO02)) falling wid BhowhhenSpasid ilc, farga @aserNDERE haddr,oxhant el y 10t
as conpared with the target sanples falling outside the specific range. The
t arget sanpl e&enﬂaid:aoadratgmﬁ tl‘aamtmgerti abmphbes hawiicha@eratiibj ected to
grinding by neans of a and drying at 3000C-4000C exhi bited

suppr essed ari)ﬁh"-lot%g‘al(é’%%ﬂ"ge* %@’O@Ghﬁaféglwg PiHEn fhgeereshbies

produced from a raw_maf er ected to _no ws h treatnent

PO had s AePorhaied it oRaBanely PO il d0ush lend 31 o0
froma ground.J.ademehapi ok f@ﬂﬁxgd%%%b&&eh{:ﬂ@eépééﬁié hahoel e target

sanpl es produced froma non-ground raw material; had a hi gh bendi ng
strengt h; anccapgeitbshfples hreilck@ge f@bm a raw material which had been
subjected to grinding by means of a bead mill and drying at
300°C-400°C exhibited suppressed anomalous dischaxge, as
compared with the target samples produced from a raw material
which had been subjected to no such treatment or whi¢h had
been dried at lowex temperature. The target samples produced
from a ground raw material had a density higher than that of
the target samples produced ffom a non—ground raw material;
had a high bending strength; and exhibited no breakage or
© cracks.
LR
As described hereinabove, the present invention
provides a sputtering target formed of sintered zinc sulfide-
silicon dioxide, which target attains a high deposition rate
without excessive elevation of the input power; prevents
breakage and like accidents; and contains, inside the target,
residual impurities iﬁ reduced amounts. The invention also

provides a method of producing the sputtering target.
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cracks. As descri bed her ei nabove, the present invention provides a
sputtering target forned of sintered zinc sul fide=—st++con._dioxi de, which

target attains a high deposition rate w thout e [ evation of the
i nput power; prevents breakage and |i ke acci den?mfmﬂagﬂmﬂl’mﬂ i nside the
target, residual inpurities in reduced anounts. Theci ) SO provides
a nethod of producing the sputtering target. What is clained is: 1. A
sputtering tapget fHOrdmRdneld gkptered zinc sulfide- silicon dioxide, which
sputtering target conprises ZnS in an anmount of 70-90 nolt, the bal ance
bei ng Si 2 and unavoi dakbetteping tieegetforaed &HSioorestdad winegsth€ide—
sputtering target exhibits, in an X-ray diffraction chart show ng the
crystal strucsikicyt HEeFidgeakhieh TRt nga tREE9E NEPTRRLIST 1200 AF an

erpression: 0.S WLPHLEEL) Gl iRl 002, s Lot Do

e o SRR SR IS Bl R e,

intensity of theidildsl) s6hi bhr gctipriDemtetilonl buhed stowaipa igetal

structure; and (I(zblll) + I(w002)) represents the intensity of the

di ffracti on psakicthesr wid 2as, opeak dppehsditfilsasat bsfypbaksthe following
expression:

0 S T (wl00)/(I(zblll) + I (w002)) 0.2,

wherein I{(wl00) represents the intensity of the {(100)
diffraction peak attributed to wurtzite structure;

I(w002) represents the intensity of the (002)
diffraction peak attributed to wurtzite structure;

I(zblll) represents the intensity of the (111)
diffraction peak attributed to zinc blende structure; and

(I(zblll) + I(w002)) represents the intensity of the
diffraction peak observed as overlapped diffraction peaks.

2. A spﬁttering target formed of sintered zinc sulfide~
silicon dioxide according to claim 1, which sputtering target
is produced by hot-press—-sintering in vaéuum a mixture of ZnS
powder and Si0, powder at 900°C-1020°C.

3. A sputtering.target formed of sintered zinc sulfide-
silicon dioxide according to claim 1 or 2, wherein the ZnS
powder or the mixture of ZnS powder and 8i0, powder, serving
as a raw material, exhibits,'within the range of 300°C to
500°C, no peak attributed to -rel'ea;éd H,S during analysis of

gas released during heating in vacuum.
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2. Asputtering target fornmed of sintered zinc sulfide- silicon dioxide
according to claim 1, which sputtering target is produced by

hot - press-sintering in vacuuma m xture of ZnS powder and Si Q2 powder at
9000C-10200C. 3. A sputtering target forned of sintered zinc sulfide-
silicon dioxide according to claim1 or 2, wherein the ZnS powder or the
m xture of ZnS powder and Si Q2 powder, serving as a raw material, exhibits,
within the range of. 3R0sfut b GartRtpEaknad téf ik red Eeheasels RS-
during analysis of gas rel eased during heating in vacuum 19 4. A
sputtering tasjetcdrodiedidé stotediowy Zimenyubhedef sldimorl diooRi de
according to any one of claine 1 to 3, wherein the ZnS powder serving as a
raw mat eri al WRereitdRs BAFtPRYLSR|SAFERI3 agnfof 2y dedtemrialahgs ot BeRRg
target forned of sintered zingc sulfide- silicon dioxide according to any
one of cl ai nEPATHELE SHAPCAT sHMHR A5 HESFarget i s produced by use of a raw

materi al which is prepa : -ar.l [ I . 0 ' he
powder is di spersesg' i% %ﬁ?“é‘gﬁaﬁ ,&gﬁ%%?gfﬂ%dtﬁg%léé{%fgn?gﬁgm%@éﬁé
3008C- 4000C i g4 th@rAldiBRERHLT Lecdrdihd B bak bfet &f Jelainy Medooh , sivniek ed

zinc sulfide- silicon dioxide according to any one of clains 1 to 5, which
sputtering tasmetteredngatbeget ngs grehgied by vsel @fist rhwkglatemi®l which

is prepared by wet—grinding at least 2nS powder while the
powder is dispersed in pure water, and drying the resultant
powdex at 300°C-400°C in the atmosphere.

6. A sputteriﬁg target formed of sintered zinc sulfide—
silicon dioxide according to any one of c¢laims 1 to 5, which
sputtering target has a bending strength of at least 4
kgf/mm®, |

7. A method of producing a sputtering target formed of
sintered zinc éulfide-silicon dioxide by hot-press-sintering
in vacuum a mixture of Zn$ powder and SiO, powder, which
method comprises wet-grinding at least ZnS while it is
dispersed in pure water, and drying the resultant matter at
300°C-400°C in the atmosphere, to thereby prepare a mixture
of ZnS powder and SiQ, powder serving as a raw material; and
hbt—préss-sintering the mixture in vacuum at 900°C-1020°C.

8. A method of producing a sputtering target formed of
sinteréd zinc sulfide-silicon dioxide according to c¢laim 7,
wherein ZnS powder is wet—ground while the powder is

dispersed in'pure water; the resultant powder is dried in the

atmosphere at 300°C-400°C; and the dried powder is mixed with

—_—
—_—
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7. A nmethod of producing a sputtering target formed of sintered zinc

sul fide-silicon dioxide by hot-press-sintering in vacuuma m xture of ZnS
powder and Si 2 powder, which nmethod conprises wet-grinding at |east ZnS
while it is dispersed in pure water, and drying the resultant matter at _
300C-400C in the atnosphere, to thereby prepare a m xture of ZnS powder and
Si 02 powder serving as a raw material; and hot-press-sintering the m xture

in vacuum at H@)05oWd200Go GheleBPl hosbHie N YRR ImBxERES  £LvIGd Als0aL
formed of sintered zinc sulfide-silicon dioxide according to claim?7,
wherein ZnS pawdemtesiakf - g CAnsl poiwdee &hé pboypowier daseersechdaungiur e

wat er; the resultant powder is dried in the atnosphere at 300" C-400' C, and
the dried powddide $ha RewdsFs (pre ddispeprgeddir  PURe MedeEhy 2pPeplte a powder
m xture serving as a raw material, or ZnS powder and Si Q2 powder are

wet - ground WHSSSLERBEBARESS it drdiedphéPsthe| atprarbezs at, 3890‘:14?@ Fesul t ant

matter s drigd Lo ALIDSANS S 3hed00- G A00°G ! G ANBLERY, gi ePaLe 2

powder serving as a r e powder m xture or e’ powder

serving as a dmaWpBRhsti mixisrdQr RheS ot cs &6 iy WACHUFbwImafermihod of
producing a sputtering target formed of sintered zinc sulfide-silicon
di oxi de accon@ditrgreesesimbered dn8vashemei n ZnS constituting the produced
sputtering target exhibits, in an X-ray diffraction chart show ng the
crystal structure9f Zigtheshlel preduring e smitdeying taeaen| foumasy of

sintered zinc sulfide-silicon dioxide according to eclaim 7 to
" 8, wherein Zn$ constituting the pxoduced sputte;ing target

exhibits, in an X-ray diffraction chart showing the crystal
structure of 2nS, peak intensities satisfying the following
expression:

0 £ I(wl00)/(I(zblll) + I(w002)) < 0.2,

wherein I{(wl00) represents the intensity of the {(100)
diffraction peak attributed to wurtzite structure;

I{w002) represents the intensity of the (002)
diffraction peak attributed to wurtzite structure;

I(zblll) represents the intensity of the (111)
diffraction peak attributed to zinc blende structure; and

{I{zblll) + I(w002)) represents the intensity of the
diffraction peak obsefved as overlapped diffraction peaks.

In ZnS, the zinc blende structure (low—-temperature-~
stable phase) provides é remarkably higher deposiﬁion rate
than does the wurfzite structure {(high-temperature~stable
phase) .

10. A method of producing a sputtering target formed of
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expression: 0 < I (wWO00)/(I(zblll) + 1.(wQ2)) c 0.2, wherein |I(wW OO
represents the intensity of the (100) diffraction peak attributed to
wurtzite structure; | (w002) represents the intensity of the (002)
diffraction peak attributed to wurtzite structure; T(zblll) represents the
intensity of the (111) diffraction peak attributed to zinc bl ende
structure; and (I (zblll) + 1 (w002)) represents the intensity of the

di ffraction peaktebeeryait anieiae-appedond didads aRcBeakig +8 £ARS.ored8eZi NC
bl ende structure (|l owtenperature- stable phase) provides a rendarkably

hi gher deposi ciakms al eta (fan wheeeinhthewzny idsrdzlr bet 4the mixture of ZnS

(hi gh-tenperature-stable phase). 10. A nethod of producing a sputtering
target fornedPg¥dsn and Jig.PAen nEasyirgdasss| Fanmatierdiade asbabiitag to

any one of claips,7 to 9, wherein the ZnS powder or the m xture of ZnS
powder and Si B2tRbhdEe T@mEe R 300F rtﬁmsﬁﬁt%'ri% regknphbittibuted i t he

range of 3000 i:hut ed e S. during. anal ysis
of gas rel easgﬁig?)%lﬂ%eggf%géﬁﬁ csld'%mg%ﬁégAE%ﬁeahoeép 51'?'1 %ﬁ'P 8dh8|agbn% '
sputtering tajgekadmied of sintered zinc sulfide-silicon dioxide according
to any one of clainms 7 to 10, wherein the ZnS powder serving as a raw

11. A method of producing a sputtering target formed of

sintered zinc sulfide-silicon dioxide according to any one of
claims 7 to 10{ wherein the 2nS pow@er serving as a raw
materjial has a mean particle size of 3 Hm or less.

12. A method of producing a sputtering target formed of
sintered zinc sulfide-silicon dioxide according to any one of
claims 7 to 11, the sputtering target having a bending

' * c L M S *

strength of at least 4 kgf/mm®.
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material has a nean particle size of 3 gmor less. 12. A nmethod of
produci.ng a sputtering target formed of sintered zinc sulfide-silicon
di oxi de according to any one of clains 7 to 11, the sputtering target
havi ng a bending strength of at |east 4 kgf/mR. 22

ABSTRACT

TARGET FORMED OF SINTERED ZINC SULFIDE-SILICON DIOXIDE AND
METHOD OF PRODUCING THE SAME

The invention provides a sputtering target formed of
sintered zinc sulfide-silicon dioxide, which target attains a
high deposition rate without excessive elevation of the input
power; prevents breékage and like accidents; and contains,
inside the target, residual impurities in reduced amounts,
and also provides a method of producing the sputtering target.
The sputtering'target containg ZnsS in an amount of 70-90 mol%,
the balance beiﬁg 510, and unavoidable impurities, wherein
ZnS constituting the sputtering target exhibits, in an X-ray
diffraction chart showing the crystal strﬁcture of Zns; peak
intensities satisfging the following expression:

0 < I(wl00}/(I(zbl1l1l) + I (w002)) S 0.2,

wherein I (wl100) represents the intensity of the (100)
diffraction peak attributed to wurtzite structure;

I(w002) represents the intensity of the (002)
diffraction peak attributed to wurtzite structure;

I(zblll) represents the intensity of the (111)
diffraction peak attributed to zinc blende structure; and

(I(zblll) + I(w002)) represents the intensity of the

diffraction peak observed as overlapped diffraction peaks.

FIGURE : NONE
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