WO 02/,.16666 PCT/ US01/ 25856 Physical Vapor Deposition Targets and M?thods of
Formati on TECHNI CAL FI ELD [0001] This invention relate§ to met hohs Foft <.
form ng phyg gRlsedi@P0r deposition targets and sputter deposition targets,
to targets produced by such nethods, to filnms produced by BOGEASOHI§S s,
and, additionally, to targets independent of their method of nLorrrg]Elg)Eé
HE | | e .de.is nmenber
Eﬁg( (C:;(?gleJr’\lIPdg: c;rass %@é%@&ﬁg}s&.ﬁbﬁﬁﬁmﬂgbg{%&%%ﬁﬁ%Hﬁgoﬂﬁﬁ'@rb_een used
in the manufacture of conputer menmory devices. Menory.densities in excess
of 340 Mdits/cn2 have been denonstrated with gernaniumselenide filnms with
a mnimnum si e feature size of approxinmately 0.18 mcroneters.
[ 0003] Chal E%@LE“%L@ nding utility in the manufacture of _
programabl e netal lization cells which have the potential for playing a
si gni ficant [0804Y] i n f This ievgetien aélﬁtss&o@ﬁat@n@ﬁﬁ%%mﬁiﬁﬁf%g@&al J%S’ér
efficient formation of germanium selenide films w th known an oni de
ifbs ki | ' | o} mani,um
[ Tme aro tyn ooy oror S plerie il & f%ﬁ@;gg&fsﬁrﬁﬁyaﬁ%%% y
[ P t{,ering o oth targets is
wth s mul ¢ megses, EHiH: PR PRUergtleond Caribn e e fargets  hor by
creating a fiJlmcgntaining both ermani um and sel enium [0004] However,
t he co-sput‘Pgﬁpﬁagﬁ’@rq&t‘?gﬁ%&oﬁ@?ﬁ%ﬁﬁi’ﬁl’fﬁnsel enide films requires conpl ex
sputtering equi pment, increasing processing costs. Also, 1 1 FE3 W
02/16666 PCT/USOL/ 25856 precise control of two separate sputtering
processes to achi eve adequate film
N BACKGROUND OF THE INVENTION

[0002] Germanium selenide is a member of the chalcogenide class of
compounds. Films of these compounds have been used in the manufacture of
computer memory devices. Memory densities in excess of 340 Mbits/cm? have
been demonstrated with germanium selenide films with a minimum single layer
feature size of approximately 0.18 micrometers.

{0003} Chalcogenides are finding utility in the manufacture of
programmable metallization cells which have the potential for playing a
significant role in future generations of computer memories. Thus, efficient
formation of germanium selenide films with known and reproducable
stoichiometries is an important goal. Germanium selenide films are typically
formed by co-sputtering pure germanium and pure selenium targets.
Simultaneous sputtering of both targets is carried out with simultaneous deposit
of Ge and Se onto a common substrate, thereby creating a film containing both
germanium and selenium.

[0004] However, the co-sputtering formation of germanium selenide films

requires complex sputtering equipment, increasing processing costs. Also,



honogeneity, filmuniformty, and film stoichionetry. Achieving such_ ..:
objectives in a production environment, as opposed to a Iaboratbﬂitaﬂd%
envi ronnent resents a significant and costly chall enge. SUWARY OF THE
| NVENTI ONMO0EPSccor di ng to one aspect of the invention, PEIHSPHEES

i ncludes conbining a solid first material and a solid second material and

(ti : e . e h
Cecond ma; BIedse sBrBrof dvdlbebariaSsr et BRbEEedks Sfchicie ied nE i ' e
define a first materi

G et oot | bRRtadanedy B bttty Baf Hin A0cRRiNL e ebingren qhiecivess:

material |iquid phase. The first material liquid phase can be solidified
to define inagrpductian eavigsamentank oppased e yatory enyppoxienttpegents a
honogenous di'stribution of the second solid material in a- matrix of the

sol i di fi edsfgnifidanteingrdastly challemgeexanpl e, the first and second materials
can include netals. The first material can conprise Se and the second
material can conprise at |east one of Ag or Ge. The nelting of at |east a
portion of the first material and the form ng of an approxi mately

honogenous i | Ut i t oget her and be acconplished by hot
pressi ng. #ﬁ%ﬁ?jﬁﬁgﬁﬁﬁgﬁk can include at |east about 50 vol une%
(vol % matrix. The melting can occur in a vessel while heating and

conpr essi nd0PAE] 1 i r stAGRArdinDde oneRspgehotthednvention. ia ethagingludes | i qui d
phase can exhibit a sufficiently high viscosity to prevent a substanti al
amount of whebiningta salicfilshmatecaliahdid askd second seigiialaridwettingsat least@i ng
conpression. Simlarly, the viscosity of the first material |iquid phase

can, prevemorfors BPiHeivist Alatérid witfickéntie eoadthwéetond material aattdriyng out of
the 2 WD 02/ 16666 PCTI USO1/ 25856 appr oxi mately honogenous distribution in

the first ?@ﬁﬂg‘nﬁﬁ ﬁrét%h%gilﬁpg‘fge !;n{uj‘z.ﬁm(ecx6 Oﬁ%HgngQﬁa? ﬁmgﬁél liqi@et bl ank

can be obtarne at ~ ex ensity east about 95 % of
e e o nyikeas AN aphfoxmbtely ROBG8AobS afbtfibtioh et RRREEbnE mdtdfial 87" ' O™
. be formed throughout the first material liquid phase. The first material liquid

phase can be solidified to define a composite target blank that inciudes an
approximately homogenous distribution of the second solid material in a matrix
of the solidified first material. As an example, the first and second materials can
include metals. The first material can comprise Se and the second material can
comprise at least one of Ag or Ge. The melting of at least a portion of the first
material and the forming of an approximately homogenous distribution can occur
together and be accomplished by hot pressing. The composite target blank can
include at least about 50 volume% (vol%) matrix. The melting can occurin a
vesse! while heating and compressing the first material. In such case, the first
material liquid phase can exhibit a sufficiently high viscosity to prevent a
substantial amount of the first materia! liquid phase from escaping the vessel

during compression. Similarly, the viscosity of the first material liquid phase can

prevent a substantial amount of second material from settling out of the



deposition target form ng nmethod can include conbining a first powder
conprising a first metal wth a second powder conprisi'ng a second-net.al.
The first %t%@hﬁgan exhibit a nelting point at |east about 100" Cefs$ids (C)

| ess than & 'ng point exhibited by the second nmetal. HBGT/UsfAH23¥fessure

can be applied to a first volune including the conbined first and second

powder s, C*’@dt%{@%ét@@ hdrnb§éni® SRR iAthE 'ﬁ?st‘fﬁ%fé{?%ie liqlpi?! Séﬁaﬁs%?g?v"' ume

can include at |east "about™ 50 vol % | iquid phase o Y The

second vol c ' | t t bl ank Vi n -
appr oxi mat e’y @é&@?ﬁo%&%@ﬁ%@@%&qgﬁ?%ﬁ%ee%tgﬁﬁqgthgégﬁ ‘%ﬁﬁ@'ﬁ} The
first and second powder an | bi articl si zes no greater than about
325 mesh. ﬁ%@r&ytcﬁ@\{\?ﬁﬁ% O%ﬁépf/aqhgor?%@'dg@s@preeni ng the first and
second powders with a 100 nesh screen to separate agglonerations. The

appl yi ng held008)d pr eRecerdingio & futhaiadpeat ohthet inventisrsrepphasicakbvagor ess
than about the nelting point of the second netal at a rate of from about

200 to aboudepHitich Regetformingvnethaesn irpids e@mngfaﬁréppbala@w 6. 9x106
to about 28x106 Pascals (about 1,000 to about 4,000 pounds/inch2). Also,

the cooli “g:ld?ﬁpﬁélﬁﬁp%eﬁ%f%e‘{é’l'vbﬁ?a%@obﬁ?d&ﬂ%ﬂ%ﬂié}ﬁg 3l cdr QA FrndPout

an internedi ate temperature, maintaln I nterne

tenperature.fpr fromabqut. 45 ta about m.nut es, ool | further to a
oom "+ enpelal mEtAIGAT PEPL 5 doe tad RaalJe R CaRet 1pR KRR G ess han a
tenperature can be about 200C. Al so, the applying heat can attain a_

t enper at ur NBRingRAIRt exiybited by the seeeng,giglal Héat and prrasuse gasta applird

99. 99 wei ght percent (W% 3 WD 02/ 16666 PCT/US01/ 25856 Se on a netals
basi s and tthea first yobineintivdicgthe nombiredifirst eadtsexbadtp@ed&@, chafgidg the CGe
on a netals basis. The conposite target blank can further exhibit a bulk

density of firkt Velaaie hwsbcOIvolune eThelseedhd %nﬁhéban[iﬂgl%b atNeaSARIt

aspect of the invention, a conposite material can include a matrix of a

first mat ers@borwﬂg@at;ﬁrmgeq#tn@trﬁ%mgﬂw%@%oﬂwcnm%}axqgg lﬂeg%o&gatim%'aes

of a second materi roughout Irst material matr

physi cal vaggy deRORbLANhRHIGing B abBixIHEI) nbfiderit ishRuYBh %Rt 11 X
least the second powder. The first and second powders can exhibit particle
sizes no greater than about 325 mesh. Also, the method can further include
screening the first and second powders with a 100 mesh screen to separate
agglomerations. The applying heat and pressure can include heating to a
temperature of less than about the melting point of the second metal at a rate of
from about 200 to about 400 °C per hour while under compression of from about
6.9x10° to about 28x10° Pascals (about 1,000 to about 4,000 pounds/inch?).
Also, the cooling of the second volume can include removing heat to obtain
about an intermediate temperature, maintaining about the intermediate
temperature for from about 45 to about 90 minutes, and cooling further to a room
temperature of from about 20 to about 25°C. The intermediate temperature can

be about 200°C. Also, the applying heat can attain a temperature of about

225°C. The first powder can include at least about 99.99 weight percent (wt%)
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an- approxi matel y honogenous distribution of a powder throughout the matrix.
The matrix can include a first netal and the powder can includey arsgcond -

metal. Stj I0 ;urther, a sputter deposition target can include a céntinuous
mat ri x of zéf‘ﬁé‘épsul ating an approxi mat el y honogenous di sPETRISOI/ZHSOT a
powder throughout the Se matrix. The powder can conprise at |east about

99. 99 Wt % ASe®n Snétals %mtﬁa&n@%&ém%&@f%ﬁriagﬁ{aﬁcﬁqggggggqé{ﬁgggout

25 to about 50 wt % of the at east one of BRI EF

I
DESCRI PTI . Preferred enbqdi nents of the invention .
are descri bego %¢§% :WI) %ﬁ%(ﬁg#agrgg%g t‘@'"? ﬁ%mPaﬁWéﬁn’" W&’Wﬁmrﬂ'@f@x&hm%.
[ 0009] Fig. I.s,a sectjonal view of manuf act uri ng devi ce contai ni ng
material s f%#uﬂ!b?%ﬁl oﬂ# @fqeﬁstﬁ%&i%cyg@fﬂéﬁ@'@ﬁlpa[m. Fig. 2is a
sectional view of the device in Fig. 1 at a processing step subsequent to

that depi ct BMOR Fi g. Inanpther Hspectpof theiisventior td corapositeiiaérisianmat er i al
of Fig. 2 at a processing step subsequent to that depicted by Fig. 2. 4 1

Fro"i-) WecRdel$fffritef AUBELmakihh Mhﬁﬁf&imétél?ﬂ%n@e?%%i&%hgﬁé@w

of a target/backing plate construction wth target tormed I n accor
W th met hodg Rgicle Siftatd ' truction.corresponds to
a large ENDUI%:)‘" %o‘%ﬁa 8%; at | @%téﬁ%@%ﬁ}g& r"%?ﬁ%qtgﬂafmé&%f‘&kﬁeg '
t ar get / backi,na . construction of Fiqure 4. DETAI LED DESCRI PTI ON OF THE
PREFERRED Mﬂ%@’ FBS&E‘P”H@#&?MU@”Q@;?éd%%st@b%éopm%ematWMt i on
are potentiall applicable to a variety of types of deposition targets and
Barim s

material s ¥t 2BREGXIMALRHY bogmogasious,distpibution 08 aoppwdersthodughatithe emitrien ar e -
applicable to physical vapor deposition (PVD) targets, including but not
limted to, T Rpmatex capposiudeanirst metal and the powder can include a second metal.

Still further, a sputter deposition target can include a continuous matrix of Se

encapsulating an approximately homogenous distribution of a powder throughout

the Se matrix. The powder can comprise at least about 99.99 wt% Ag or Ge on

a metals basis. The target can comprise from about 25 to about 50 wt% of the at

least one of Ag or Ge in the Se matrix.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Preferred embodiments of the invention are described below with
reference to the following accompanying drawings.

[0009] Fig. 1 is a sectional view of a manufacturing device containing
materials for formation of a deposition target.

[0010] Fig. 2 is a sectional view of the device in Fig. 1 at a processing

step subsequent to that depicted by Fig. 1.

[0011] FFig. 3 is a sectional view of the material of Fig. 2 at a processing

step subsequent to that depicted by Fig. 2.



targets. The specific exanples provided herein denonstrating application of
the aspects of the invention describe deposition targets includi hg Ge
(and/ or Ag,)voada 666§e, however, it is conceivable that the nmethods of the
present invention may be used to formdeposition targets ofPCovUsen/2sas6al s,
as well as non-netals, to the extent that such other materials are

sui tabl e fo[00ssR I n deRPA $hWs %&ﬁ@aﬁvﬁw Bpﬁiarggg’ga{:}géﬁrhtl%g%pa Siction

limted to PVD targets and the netho ereln na

conposite ¥ ' r. : artjcular; conposite Ge
(and or ag) " oG IAHGA N EocleBid vl EEModstadfof lehrsaspiovemionn. foe

i nvention, a nethod includes c?nbining asolid first material and a solid
second nat ef?4 W#’H@ qarresPoRRg e &claree RNIEYRAY configutatiopri se netal s. For

exanpl e, the first material can conprise Se and the second material can
conprise at[Q®Bt oneFig. Sig avtopadewntithedatyet/beekirguplateconABIbH F
conbining at | east one additional solid material with the solid first and
second mat effigats 4. Such conbi ni ng may be acconplished wherein at | east one
of 51, FED ::1;1:5 , WD 02/16666 PCT/USQO /25856 the first material and
the second material conprise a plurality of chemcal elenents, for
exanple, netallic elenents. Alternatively, the first and second materi al

can be, re IyV/ ' ticl | rSt d. second materials and
ol d par i DA HEDDERERIPTBN OF FEPREP ERRED S IRQBNRRTS, t hol cos.

nost prefe lgll% the fjrst material conprises at |east about 99.99 weight
percent (wt e on ANgeHPYS@spests o helRepent inventwrtaralpotentiaial can
conprise at |east about 99.99 wt% Ag or Ge on a netals basis. 10016] An

addi ti on t ;Bppisablenieos variety offtypes of depdsitiondadyetebad inhterialdfer spbysi cal
appearance of such materials may be another consideration. For exanple,

one of the taygstsalFogexample, therdspitty of tHmvENRGS afs a E%Blé' ets is
to produce a uniform or homgenoﬁ arget material. Iﬁﬁt e cggghgﬁ&% single

corpenent R UepkRch (P Rafyd AR ARl oSS

deposi ti on yLHLAE! The specific examples provided herein demonstrating application of the
aspects of the invention describe deposition targets including Ge (and/or Ag) and
Se, however, it is conceivabie that the methods of the present invention may be
used to form deposition targets of other metals, as well as non-metals, to the
extent that such other materials are suitable for use in deposition targets.
Further, the inventions are not limited to PVD targets and the methods herein
may be used to form composite materials suitable for other uses. In particular,
composite Ge (and/or Ag) and Se materials may be formed.
[C015] In one aspect of the invention, a method includes combining a solid
first material and a solid second material. The first and second materials can
comprise metals. For example, the first material can comprise Se and the
second material can comprise at least one of Ag or Ge. The method can further

comprise combining at least one additional solid material with the solid first and

second materials. Such combining may be accomplished wherein at least one of



such as a GeSe2 or (Ge3Se7 target, honogeneity can be difficult tﬁj?pga}!inn. A

m xture of solid phases of varying conpositions within a target havrag “an .

overal | WfO(f}ﬂms al conposition typically detracts fromthe quality of a
dtil'm

sputtere or exanple, in a conventional GeSe2 targetCT/EHHEBWrt i ons
of the target will have a conposition of GeSe2 while other portions may

have a conphsfitstonatefiaGasd the Gedsed matbeal wﬁﬁﬂséﬁ%u@ﬂg&géﬁeh@b.ﬁ%g target
in a deposition process often may not produce a film I'ng the desired

GeSe? L ol . e t C
Gosez. [00 o TeBAple étte AARERS) AOTRUENhsthest SR REcREd by
f ' e b t hods k th killed in th
art and - qEAHELENTRE. PoseRred Yol orRtits NG5t ik Rorona matpriakiand.
produces a Fhatter ed ing]ﬁg phase GeSe2 target. Such a target is not

sui tabl e f5PS Parides of adbid meteriaiean beesideddbetatvt iNevertreless . most

Accordingly, the single phase target is ground into fragnments and hot

pressed i nipeefgrakly gae fisstapaterith eomptrises et kiasy abeapoRIIBRERht pekéshtRias,
bondi ng anong the fragnments of single phase GeSe2. Little or no neltihg

duri ng t he Seobn pIrAGElS bk WS nikipCeGaRVAdratdHd Saf 65%;51‘1%‘% 8@@%@& ﬁﬁ:gtd in

about 710 Celsius (O. In addition, the processes known to

the art fandopssm | S Hj i biting a single phase of GeSe2 are
conplex and co?tw’pr %lrb(?é‘f}%ga %@%?Fgappl i cations in which deposition of

GeSe2 is yked. [0018] .Durjng devel opnent of the present invention, it
was di scoviggiiéfhat qg r“f‘éidfnf%to @ﬁocoé’é‘& ot g‘fﬁtélndcﬁ%@ﬁgs@at%ﬂﬂﬁethare
preferably L:ln the formof salid particles. Such ﬂarticl es can be in a

vari ety of Po¥sSigekarpRAranse of shghsmaterialsonaebe anotheeasnsiderationl, Ebe vari ous

aspects of the invention described herein. For exanple, the first and

second nmat xa@Ipie, e ekiiiedypiqahgoalsiie doring various e bi dbposition eaigeldR
mesh as nmeasured by net hods known to those skilled in the art. More

glr ren!c Ie;?bl gfzgzwg:? {?gpggdggmgeﬁﬁsgtm%tﬁﬁeg@g%@%@oﬁ%‘“@?eri al .

The powder gomponent target, for example a target comprising a high purity single metal,
homogeneity is less of a concern. in a multiple component deposition target,
such as a GeSe; or Ge;Sey target, homogeneity can be difficult to obtain. A
mixture of solid phases of varying compo.sitions within a target having an overall
or neminal composition typically detracts from the quality of a sputiered film. For
example, in a conventional GeSe; target, some portions of the target will have a
composition of GeSe; while other portions may have a composition of GeSe,
GesSey, etc. Using such a mixed phase target in a deposition process often may
npt produce a film having the desired GeSe; composition even though the
nominal composition of the target is GeSe..
[0017] Forming a single phase GeSe, target can be accomplished by
forming a liquid phase of GeSe; by methods known to those skill.ed inthe art and
quenching the liquid phase. Unfortunately, quenching typically produces a

shattered single phase GeSe; target. Such a target is not suitable for a



can be conducive to mixing.into a conbined first and second nat ejr i AF “havi ng
.an approxi mat el y honogenous distribution of both materials throughout the

vol ume ceyvth ad/4dcee the first and second materials. Mst pr r such
powders exhibit particle sizes no greater than about 325 %e@ﬁﬁggig%ésur ed

by methods known to those skilled in the art. Experience has indicated
that the palanositiongirpeesanfecontingly, ihesingle phrsa tatgaitis §umtisto pr ovi des a
sufficiently distributed concentration of Ge (and/or Ag) and Se to form

films havi fagmentsiral botgpressdd intatelaygetamapeher H@ﬁbﬂ@r‘es%@%ﬂﬁi&ﬂpﬂ%h@% the
target. However, it is conceivable that other size ranges higher or [ower

e e s gAY AERER SO aH R e GORE

and target blank conposition f t '%s vel |

as other c L.te target icient .di stribution.of particles

pr ef er abl eqﬁg@% @6’#@&@%*1%&?@5%& ng?r&nsgmfenggg’%ﬁ(ﬁf?‘%aa Wng\peIRt AT about
+1- 5 % of .t he gﬁ ] nal cgrr}:)ositiqr] for a sanple size of at |east about
0.25 C\VB . apgut7? s (7G). alncadsition othg drogsehes, knave ta these skilleddndhe Ge t o
Se is preferably between fromabout 1:1.9 to about 1:2.1 at any point in

t he target arf twoiomingmE iiquid phalse gxbitiiting atsirgle phestiafiGeSd, aacomplex

di scovered that particles can have a tendency to aggl onerate, especially

when exposemhd cost pRolsibitive. forgist Bpphdatihsah wWiith HEpESitiBh 0P GdSe, s Xi ng first
and second materials can produce portions of a m xture having a

di sproportigyapeg concentration of at |east one of the first and second
materials. For exanple, Ge was shown to exhibit a higher tendency toward

o Port  ndB84B orer TIVRE B SloRFiary R ine HARBNrDbafaRel wel dpddenal B "
deposition target form ng net ho£ can further include screening at |east
one of theth® lﬁg“it atp[ial dispussed abeya ese Brefetrhly ictha fosmof salidan

exanple, a 100 nmesh screen can be used. In this nanner, any aggl onerations

of parti cl dgriigles.hSucbmsiriees fdandie iaml varietyed shapesaindl sizes and stihabhieve

Size no greater than about 100 nmesh. The screening
at least part of the various aspects of the invention described herein. For
example, the first and second materials can exhibit pariicles sizes no greater
than about 100 mesh as measured by methods known to those skilled in the art.
More preferably, the first and second materials are in powder form having similar
sized particles among the first material and the second material. The powders
can be conducive to mixing into a combined first and second material having an
approximately homogenous distribution of both materials throughout the volume
containiﬁg the first and second materials. Most preferably, such powders exhibit
particle sizes no greater than about 325 mesh as measured by methods known
to those skilled in the art. Experience has indicated that the particle size range
of no greater than about 325 mesh provides a sufficiently distributed
concentration of Ge (and/or Ag) and Se to form fiims having a composition

adequately near the nominal composition of the target. However, it is

conceivable that other size ranges higher or lower may be desired depending on



process may al so function to break up agglonerations into nuch ﬁqql__l er
aggl onerations or individual particles. [0020] The present aspect fof :t.he

i nventio t include nelting at |least a portion of t | I
e - BB ot

material s clent to coat the second material and any
material. The nelted portion can define a first material liquid phase. The

met hod cansputtdrisnditiciidigad target Barsncanpositionebe Be/80 HAeR@ e composite
di stribution of the second naterial throughout the first material liquid

phase. 8 V’@rggt/s]a@@rt@ﬂ Ls offieh compdZReNSRIES D30 8uMERIn® bRRkdutid 6 | r}é?g g at

| east a portTon of e first material and the formng an approx |y

honmogenous_di.st ri bution ¢ 0 . ri,.se hot..pressing, In a
Lot oal  nopiaF Eble KpaBE coMhafdia) vaBYRES sPRohBIER BHT RenT B3RS of o
partial nelt is desired and tenperatures high enough to produce

subst ant i ate ehtheemiral coqpesitivmiy %?@“Gﬁlﬁmfaﬂﬁg@%@cﬁb%@aaﬁs@“%of or
pressing involves conpression in a die, production of a liquid phase risks
expel | i ng exampkgsn as@GeBegftanget blardithe Btamic tatiodifdse do Segs poaferatdgi on.
[0021] In the case where Se and Ge are used as first and second nmaterials,

l'i qui d phapetweerpfromh ABOBET AtYEEab6al 12t B affBhy ipdintiaithé tdrget.cal |y exhibits
a sufficiently high viscosity that conpression during hot pressing does

not expel MWJS Fga%@ﬁjaép%ﬂp{r@gﬁgfﬁﬁ&ﬂwyrﬂi@hw \ﬁéhealgaﬂﬁo@éf?*ﬁé; al | ow

di scovered nper re co ring hot' pressing potentia
for neltin f,at least a portion of the first material sufficient to coat
the secondPrAKisH s RRVR e shsile Begiafieratpy tePaicly R ReRet Bhase from
a hot press process. [0022].  Since heat apd pressure can be applied . in other
manuf act ur MRistute s Agatormerations efpartickesPriar dednixngficed apd secrBA Fratgrialsul d
apply to prevent liquid phase from escaping other such vessels even though
a convent | canlprodiwce pedionsiefia tuixiuse havingsa disfPopodionatatenceriteapionafabl e i n
preventing first material |iquid phase fromescaping a vessel since higher
appl i ed prpestoae dfakefirsidasesécond materials. For example, Ge was shown to -

exhibit a higher tendency toward agglomeration in comparison to Se. One

example of a suitable technique for controlling agglomeration is minimizing

moisture exposure. Also, a deposition target forming method can further include

screening at least one of the first and second materials to separate

agglomerations. As an example, a 100 mesh screen can be used. In this

manner, any agglomerations of particles in the combined first and second

materials will exhibit a size no greater than about 100 mesh. The screening

process may also function to break up agglomerations into much smaller

agglomerations or individual particles.

[0020] The present aspect of the invention can next include melting at

least a portion of the first material sufficient to coat the second material and any

remaining first material. The melted portion can define a first material liquid

phase. The method can further include forming an approximately homogenous

distribution of the second material throughout the first material liquid phase.
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desire for.higher viscosity. Tenperature and pressure are thus interrel ated
in preventing liquid phase expul sion and can be optim zed acconding; 10, t he

princi pl esweashkidaed herein to obtain the goals of the vari spects of
the invention. [0023] Producing a first material liquid ph‘gél’zugql@?ﬁsét

| east a portion of the first material can be performed in a variety of

manners. ThBreferablpghatmekiagtatdedsta Wiﬁa/oi%@ﬁrd?ﬁﬁtbm&rﬁﬁﬁﬁﬁfoﬂﬁfnym of
the first material can include nelting substantially all of the first

mat eri al angdpgrdx§h ' e j t /.
exhibits a I?rlgl ti ngt%%ﬁg?%g?ﬂgggg[ﬂg%gﬁ?ﬁgcgﬁg%&ble{?blaa&r%eélqsleﬁgmpoi nt

of about 93 = UC ' r ' el tin oi nt indicates that
subst anti al ﬁ'%sgl‘rﬁu @fﬁ éﬁ%%%ggb}élsﬁsﬁ%%&?gﬁogﬁ %%Bg)'w&fq @'&’eﬂﬁqﬂ 'g’emal ting
substantialw n?.neﬁf Ge .aF a.second material. Oher materials can al so be
sel ect ed halAMRIFQNGld B@te’ Meliie Agsiied ang;iempesaluees high enougpite prohecd i r st
material can exhibit a nmelting point at |east about 100 C less than a

mel ting poi sHbsiantia)iareauntp of liquidadwsae aret usually avoitiedorBecmise, hat dressing
material |iquid phase can conprise substantially all of the first

mat eri al . Aansotvesrmnhpmusmmnhascﬁeppmdm:tibﬁrdmdioﬁﬁu:?héiétﬁské efeand'at
substantially conprise the second material. [0024] The phase change

char act eri sfehgfséhetdfhéiifaid O t8€ ARG &b res#?@ﬁ' vary dependi ng on the
r

Lel W{'Qu . il ;
conposition. of such materials, as well as™ot actors. Inpurities in a
single corrpfbgfﬂt mat ey | C , cause the ltin opnt to
i ncrease or -decrease !ﬂeﬁ{zﬁ ?%ééé 8 égr?eq%fﬁgﬁg?rgiﬁsﬁg agfﬁrgﬁmﬁ égc‘@?#rponent :
Accordi ngly epending.,on the inpurity |levels, portions of a material
ni ght not c'ﬁ'&gﬁfgﬁﬁﬁ&’é&d ’Plhéﬁ?gﬂ LA WK?@E‘FTG ngrardis meibegheintitepisalhat ure. Al
that can be expected is for substantially all of the material to nelt when
t enper at ur exhibitg grauifigiently highnésoositidhaktarnpressisinduristg hdteressingdpes
conponent. Hi gher tenperatures m ght be suitable for nelting all of the
first materneflexpet ligbie ploagec8e from a die. Accordingly, the inventors have discovered

that temperature controls during hot pressing potentially allow for melting of at
least a portion of the first material sufficient to coat the second material without
expelling the first material liquid phase from a hot press process.

[0022] Since heat and pressure can be appiied in other manufacturing
vessels aside from a hot press, the same principles would apply to prevent liquid
phase from escaping other such vessels even though a conventional hot press
device is not used. Pressure also plays a role in preventing first material liquid
phase from escaping a vessel since higher applied pressures may produce a
desire for higher viscosity. Temperature and pressure are thus interrelated in
preventing liquid phase expuision and can be optimized according to the
principles described herein to obtain the goals of the various aspects of the
invention.

[0023] Producing a first material liquid phase from at least a portion of the

first material can be performed in a variety of manners. The melting at least a



of deposition targets, highly pure materials are typically used]s.,o the
anount of material not nelted at the nelting point is often SRR

correspor\ﬁ' h¥sgmel . [0025] In the case of a multiple CO}F@) t eri al
such as t kgﬂ% rst material or second material, a variety o @gﬁlchgﬁases
can exist in the material. Oten, a eutectic phase present in the nultiple

conponent paitieh of thedlistaterl can JGcl\if: i SabREAHAISHILEBGirst |
significantly | ower tenperature conpared to other phases of the material. A

mat eri al ’Tﬁétéﬁéisartbegﬁﬁ'stb AR horfd oPiRe dPRaALENSI. :W%HB% Sée?ﬁil?ibits a

substantially conplete nelti'ng until a significantly er tenperature.

Agai n, the_pr f . idA es. [ I n L. unt s terial
ot - chang: METEEEM: 3 2oplEReerc e TR ERTHIS o MefRBpoi Rt aolt Papiae
nmelted. In_a related sense, a second material may conprise a small anount
of a eut ecBMehgHasge diitarenes tsmelingwpiphivdicaies thag substaptially akof fgtag aal
even though the second material nelting is largely unnoticed due to the
snmal | anoufitst meteral earmbpimeltedivhile maltng csubsiastalbamoneobGebas 8 erpdddue to
the presence of inpurities in an otherwise highly pure naterial.

Accor di ngl phatétisl. tOBier¢adteRalsceditslcebd selbftal Hadvind 4 saitablttefmpiralurgui d
phase can be forned such that it does not substantially conprise the second

material. | P%@c@ F%Plé&éﬁnpﬁrihé ﬁfﬁrrﬁéi%ﬁaFgéh Exhibh abrﬁéﬁﬁm]éeiﬁteatf!hé

mat eri al phase "an e soli1d second material. I nterface,
atom c interact] occur to form.eu ti npasitions ar, ot her
Composi t | oRROTH R s e reting Baifh SXhEfny by BERACaht Perg! *ror

exanpl e, GeSe, (eSe2, etc. can format the interface. However, the first
materi al | PGEPUWINGINsa fusionatesial igwdphasegancappiive substartialyalhef thefist al
as a result of small anpunts of such conpositions formng at interfaces.
The two phasdsriakeniiso, the liplig phagarcande tod2d|sushdbaist daey ant aglestantialhe

vi scous nature of liquid Se, and perhaps other materials, is that

particl es gemprisertBesdofidduaternigl.t he nelting of at least a portion of the

first material will not tend to settle out of the distribution in the
[o0c24] The phase change characteristics of the first and second material
can vary depending on the composition. of such materials, as well as other
factors. Impurities in a single component material, such as Se, can cause the
meiting point to increase or decrease relative to the melting point of a pure
component. Accordingly, depending on the impurity levels, portions of a material
might not change phase from solid to liquid at an expected temperature. All that
can be expected is for substantially all of the material to meit when temperature
is controlled at near the meiting point of the primary component. Higher
temperatures might be suitable for melting all of the first material. In the context
of deposition targets, highly pure materials are typically used so the amount of
material not melted at the melting point is often correspondingly smali.
[0025] In the case of a multiple component material such as the first

material or second material, a variety of solid phases can exist in the material.

Often, a eutectic phase present in the multiple component material can melt at a
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original conbination of solid first and second materials. If solid first
and second materials are approxi mately honogenously distribut qd, Fﬁj’ug-m a
suf fi ci ent Wpo de@les vi scosity can prevent a substanti al nunbﬁ5 ﬁ#gfa"rﬂ‘cl es
fromsettling out of the 11 WD 02/ 16666 PCT/ USO 1/ 25856 appf OXinai/&tsye
honogenous dj stribution. A nethod according to an aspect of the invention

can i ncl udeSi%‘l'ﬁﬁaf@‘%‘hwap@nmrmreI@nhmm@domﬂhembfﬁsfés%ﬂthéﬁnﬁfeﬁa}?eﬁecond
mat eri al throughout the first material |iquid phase sinply by providing a

honogenous thaterialmby tuobeginltb dnéit &6 bnafepeEANR tg%fjrgc%t: %ﬁﬁﬁg@%&o’ﬁ@i nal 'y

conbi ned. The particle sizes discussed above and r Yation
assi st in peoshiptéte i zall i I ' conbi.ned materials,
The first and secgngltlﬂg{@rﬁfgig@é@ﬁ&blﬁ%%ﬁ% rémes%gcaé%l‘gedgﬁﬁﬁ'é@(ﬁf)m-
to those skill ' e art to ,produc appr oxi mat el y honogenous

di stribut i oirfl’.t'ﬂ’“’)e@eaéu %’E%aﬁ“lﬁﬁ s %’T‘?HQF%QDWB&QH&%PWWQIHQ hasednts liguid on
of first and, second . materials that are known to those skilled in the art
to assist iWDENSESRIRglYAlpTdhe reatesial hee makedngn o retetet ersei agsdcondi 9. 1,

a bottomdie 2 of a hot press apparatus is showmm wth first materi al

particl es 6mairrialdoay domprieeizasmathamalrdtef 4 qitectisphasatita\thNs aa 'ngfth
bottomdie 2. Fig. 2 shows punch 8 positioned inside cavity 2a anlc] pp?yi ng

pressure t omeltiregg ofthedirsihateriall e0&R ShudHthes ' i 4
whil e such particles are heated. The h%gti ng o trﬁg{%@r‘?lgﬁé%l gelrﬁély

parti ¢l oo 6 ot o it alaRutE, W bl SeRlanks Ll ofeen cay
dt ' ' d for .. | ti ly. |
o 1, aphish Daremed e o8 IREReR SimPlniues M einamvgmniarl pures 2re |

shown in conparison to second material particles 4. In Fig. 2,
appr oxi mat eﬁnng?%r@ﬁv &%ﬂﬁﬁ%’(r’v@)‘i that ganthe experied is tiat the first Ineatesiabligquide! t ed

to formliquid phase 10. Particles 4,6 of Fig. | forma first volunme while
particles RNaS&eRN bedoinedaucetii itdods got Qubstantially soeomise/ e s&csiER! | er

than the first volune. Fig. 3 shows target blank 14 after solidification

of liquid phatsial0 into :

[0026] | Of course, an interface can exist between the first material liquid
phase and the solid second material. At the interface, atomic interactions may
occur to form eutectic compositions or other compositions including elements
from both the liquid and solid. For example, GeSe, GeSe;,, etc. can form at the
interface. However, the first material liquid phase does not substantially
comprise the second material as a result of small amounts of such compositions
forming at interfaces. The two phases remain largely separate.

[0027] Another advantage of the viscous nature of liquid Se, and perhaps
other materials, is that particles remaining solid during the melting of at least a
portion of the first material will not tend to settle out of the distribution in the
original combination of solid first and second materials. If solid first and second
materials are approximately homogenously distributed, then a sufficiently high

viscosity can prevent a substantial number of particles from settling out of the

11



121 ~ FEB PCT/ USOL/ 25856 matrix 12. Fig. 3 also shows target bl1ar,1ngr14i-=.;
having a third volume less than the first volume of Fig. 1, but! may"bé 'the
same or di%%ﬁ%ﬁt han the second vol ume. [0029] As can be seen in the
Fi gures, about vol % of the first volune was nelted to cBal/USEKIPATS
material particles 4 and remaining first material particles 6. Al though

about 33 vo§ Mo b Aidehishitiony Is. b of
exanpl e onl yﬁgﬁgﬁ?%t? as @BPFﬁ??%ta f%ﬂrll&%tl@f éﬁ@ﬁ&%%@ﬁbﬁ%%@n%p% \é\@%e
necessary t L ticl.es 4 and renmaini first material
particles 6®V§ﬁ®na§§ﬁ%%$imﬁé@%%%%mﬁﬁg %Ogﬁﬁoﬁagﬁt@@@n@f the
constitute a jor factor ip determning the volume of |iquid phase 10

suf fi ci.ent ??P%’n@dpateﬁ@ﬁt“i‘_r@l'-’é oyt the fir righligpisk pivase simuly dyquosiding ane of
Fig. 2 conprises at |east about 50 vol%liquid phase of at |east one of
first materhemogancis Histridtimiofssadidrfitst amd secand prateiialsashen ofififally S,

al t hough shown-that only first nmaterial particles 6 are nelted, it is

concei vabl ecérhiinedoheaparitle Sized dieuesed BBLES iaAl @aukior | sed
by the liquid phase. Mre preferably, the second vol une ?ﬁ%ﬂ??@%@gg{% east

about 50 V%@@iéﬂiﬁ?ﬂr@%ﬁ%@ﬁ% f%mﬁgén(f)ﬁg aﬁrﬂﬁftﬁw iﬁ![tlae ][cBrﬁmli?g ?riégﬁg!gb J .Se2 or

Ge3Se7, the anpun resent 1s sufticléent orm € 50

vol % | i qui ] t .elting, an ., -Ce exhi.pits a density of about
5.3 gr am%’gﬂgﬁ&r&%ﬁgg f’b‘?‘éﬂ%ﬁ c%fﬂae ggeﬁ% Biay S&"%é’ﬁ% Pﬁyw@fmmto thogeq/ cns
at standaré]‘%tpgte conditions. Ge and Se al so have similar atom c weights.
Such data iSKillghinhgiant uprostiusean appeximately hemegennaus disidbdtiore i ncl uded
in deposition targets. The data can be used to determ ne whether a nomni nal
conposi t i onAdditianally, gdditivesaday betincludeg irthececrabinagion offirstamdsgeongon
melting a first material. It may be desirable to nelt at |east sone of the
second mmat ematdriajs that lage knawindtorthase skifle@ih tiavaf 20 RRkist i Efffciditaridporcoat

the second material. 13 1 n
effective mixing.
[0028] Turning to Fig. 1, a bottom die 2 of a hot press apparatus is shown
with first material particles 6 and second material particles 4 placed in a cavity 2a
of bottom die 2. Fig. 2 shows punch 8 positioned inside cavity 2a and applying
pressure to first material particles 6 and second material particles 4 while such
particles are heated. The heating of the materials is sufficient to form a liquid
phase 10 from a portion of first material particles 6. Notably, particles 4,6 are
shown generically without any regard to particle size or shape and are for
explanation purposes only. In Fig. 1, approximately twice the number of first
material particles 6 are shown in comparison to second material particles 4. In
Fig. 2, approximately 50 volume % (vol%) of first material particles 6 are meited
to form liquid phase 10. Particles 4,6 of Fig. 1 form a first volume while particles

4,6 and liquid phase 10 of Fig. 2 form a second volume smaller than the first

volume. Fig. 3 shows target blank 14 after solidification of liquid phase 10 into

12



L, FEB i 1k -5 WO 02/ 16666 PCTI US01/25556 [0031] The density of GeSe2 at
standard state conditions is 4.56 g/cn8 and it is desirable for Ttthef bufk
density ofwe @agagi tion target to exhibit a density near the theoretical
pure conponent density. Approxinating theoretical density cHi/%j0485856
desirable in deposition targets fornmed of other materials. The nethod

accordi ng tmatiive18r &s@nd abepswwotargbebliankent h@ﬂngad“tl”ﬁ’rlat\ﬁi'l ensllgf'sgﬂ‘%r{[{h%n

target bul k density of at |east about 95 % of theoretica

Pr ef er abl y, fircheolumts bﬂﬂ@ﬁ?ﬁﬁ?ﬁﬁaﬂe hiRassh iff@fe%?t%ar&@ﬁ{ rﬁgéén%ar{ﬁgdensi ty,

or nore preferably, at 1east about 98% of theoretica UHih

percent of dy?'etica Syl ' iL.th  th esent _nethod is
difficult tg 0 l]ai n sjlqrsrpqﬁlh %%/gggﬁ\?@méjgﬁéﬁweﬁo?bo@rﬂg?'ggOf)'fh%ﬁ@bwlﬁnﬁ r st
mat eri al caonbi ”eégeﬁfqh a.,solid second material. it is even difficult to
obtain by h8ESpHP CRLFEEIDE tenigl papifieses @adEmainngsiret material
mechani sm by whi ch the present invention achieves a high percent of

t heor et i cal Pariglesi§.yAltsovgh aheut 33 voih sre sthownt mietelshiRiy e2| thBamount
densification of conbined first and second materials involves a

conbi nat i ormeftedis bpwaynsf éxarhpieeonly aeldudts asPalifiighientRaf 380k &ufﬁE@H d
state diffusion, and the formation of the liquid phase, as such nechani sns

k t8r AdreEeapki ' - %7’%‘ | t |
? rererpeP g\tl\ﬂr emand/ or aﬁ}élrd Jt:%ég( ésé%gh? e?géﬁn%bgﬂ or &ltaﬁléjdlleégﬁ%'m% ﬁ%m%g%rﬁ \(/)Vnacan
d ' d £ ' 2], 1.n th . t of th
Pventton PR, Asliabé bRbndHles of Haah pifase o RoChallicRs 4. constinge et ur e
of | ess than_abqut, the nelti nagglgént of the second material under

conpr essi od"3PTFRRT HhgaerEiy velume of liggid phese 1A sutficientaboaat 1, 000 to
about 4, 000 pqunds/inch2 (psi)). Preferably, the heating can be conducted

at a rate di@felgm4Bout, 200 to about 400 C per hour. As an exanple, the

heating can attain a tenperature of about 225C. Such 14 WO 02/ 16666

PCT/ USQ / 2g9630] Preferably, the second volume of Fig. 2 comprises at least about
50 vol% liquid phase of at least one of first material particles 6 and second
material particles 4. That is, although shown that only first material particles 6
are melted, it is conceivable that some amount of a second material could also
be comprised by the liquid phase. More preferably, the second velume
comprises at least about 50 vol% liquid phase of the first material. In the case of
GeSe; or GesSey, the amount of Se present is sufficient to form at least about 50
vol% liquid phase without melting any Ge. Ge exhibits a density of about 5.3
grams/centimeter® (g/cm®) and Se exhibits a density of about 4.8 g/cm® at
standard state conditions. Ge and Se also have similar atomic weights. Such
data is available for other component systems that could be included in
deposition targets. The data can be used to determine whether a nominal
composition of a target is adequate to produce enough liquid phase upon melting

a first material. It may be desirable to melt at least some of the second material

if the liquid phase is otherwise not sufficient to coat the second material.
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temperature has proven sufficient to melt substantially all of the ?e ';@5 a
conbi nation of Ge and Se powders under conpression. [0033] After fo TH ng a

ng
sui t abl e Wiogpandsgshase, the present nethod can include soligdifying the
first material |iquid phase to define a conposite target 5’%{{%"8&3’{’6

i ncl udes an_ approxi mat el y honogenous distribution of the solid second
material i P& et ri xToe densiysliiGeSesat standardstaty tohditiohs ¢ 236 yehy. t he
liquid phase can conprise at |east one of the first material and the

second matand #lis dedirabledior tise bhik d@@i@%f@d@éd@ﬂioﬁ%??éﬁd%ﬁiﬁﬁlai (ﬁje@r | X

fromthe liquid phase. The cooled nmaterial thus defrnes a conposi t ar get
bl ank conprési the thesretRbl blife ' 1iheSA, ol ol maL i x, Caoling
can include renoving heat bt-o %?‘?EPﬂeﬁg‘%%ﬁqun‘“ﬁ’ﬂ?&?ﬁ%@?é&{@%ﬁﬁr%m%ﬁg,

mai nt ai ni t ' r, I at t enperat ur or from about 45 to about
90 m nut eg%| @%%BC%%P%E%‘%H%POF@% i f‘?@?ﬁi? ethee matefialsm Breut 20 to
about 25C. 034; I\/bat éreferably, the hot pressing attains a tenperature
of greater™ ﬂ!% SEydingisoibeRigsertasrast ohihe imvenoties caniotitainra depasitioassur e
applied durin the hot pressing while renoving the heat to attain about

200C. Tenpérgatundk deasityef ahleashabedt 96 Yabbthed?0sal dehsfty OPrekpsblylihd 0
about 60 mnutes followed by further cooling to roomtenperature and

renovi ng thethodepmdueeshtleastenbut OFPRbRIHEPetical dehaity &St mbfe BF{%P&WO"
descri bed above, a highly densified conposite deposition target can’'be

d
o oduced e, ST crind U8 AR, T8 BEh RPN PeRTBepH

accuracy with which solid materia quant

' : t d hn di stributi f

Ceroct oo eI her BRRRREM 068 BIREHRE afalBprmabhay codvamtaml not
terials. The h ' d d ity, tribute to the high it f
he. teposi MFOMEAH GoEoI st AAteDakambined Wie SobY sesonr 68l ObIsEven o

further aspect of the invention, a PVD target can include a
ifficult to obtain by hot pressing ground-up single phase GeSe,. The specific

mechanism by which the present invention achieves a high percent of theoretical
density is not well understood. It is believed that densification of combined first
and second materials involves a combination of mechanisms that may include
particle rearrangemept, solid state diffusion, and the formation of the liquid
phase, as such mechanisms are known to those skilled in the art. Inadequate
heating at too low a temperature and/or for too short a time and/or inadequate
compression can produce inadequate densification.

[0032] In the present aspect of the invention, applying heat and pressure
can include heating to a temperature of less than about the melting point of the
second material under compression of from about 6.9x10° to about 28x10°
Pascals (about 1,000 to about 4,000 pounds/inch? (psi)). Preferably, the heating

can be conducted at a rate of from about 200 to about 400 °C per hour. As an

exampie, the heating can attain a temperature of about 225°C. Such
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matrix of a first material and an approxi mately honpgenous di st rt blr}rrl.op,rof
particles of a second material throughout the first material matrix-%Tté

first magehpdlesgBtri X can conprise a first nmetal, and the Lcl es of the
second material can conprise a powder of a second netal. 'prtfglt’{"éql&éf:’ﬁcan

I nclude at |east about 50 vol % matrix. The matrix can conprise at |east

about 99. 9%emp¥ratBee hasproesmbafiicEsito ansit shiestasillychiNiBei S jfFan conpri se
at | east about 99.99 W% Ag or Ge on a netals basis . For exanple, Se and

Ge (and/ or chgnbisatioRof G¥ avd %%&%d@rs%ﬂd%rycdrﬁ;i{rlﬁhsi?ﬁ'abOUt 99.999 Wt % -
all o

[ 0036] The matrix can conprise substantially the first material and

b ' ' . ' . d terial, Pref bly,
ey be e oqoRaaous R oo AR abl R A5 A0E AR B Sher !
han about 995 SIANING (e Bretrasieyoh i up shase ina R BoSITE,
Further, any second material particle agglonerations can exhibit a size no

great er t h&arvthat indodesan.approximajely onpgesousdistribmtiebmith@Sotid about 50
w % of at |east one of Ag or Ge in an Se matrix may be particularly useful

and val uablsecofdmateziapirea mdteix ofitige solidifiyd Exdtirhaterial. SARRBLOSK! fHeCIi%iei@m c
ratio of Ge to Se of about 1:2 or about 3:7. Even so, the ratio of to

Se can cor pp3RENH CorAPRkE 8l 1ddiP WReIFHAB %Mﬁ]@ﬁéﬁ?ﬁ%h@ ;ﬂ'xé)&eé@'édg materiaj gnd

non- st oi chionetric conposition. Advantageous I'ms

t he above | | bl t Rt al h enel of.. t he
sane rati o%gé ﬁé%?r@%ﬂ%%ﬁ%?%%ﬁ%@n ﬁwpghﬁg&?czb%ééﬁﬁorb%g%u pbéﬁ?rpl QPy
backi ng plate/{target .assenbl y enconpassed by the present inventiqgn is
shown in FPQQfECﬁ"%%@ tBESé@ e%ﬁf%m%&es@%aﬁwebk cegwpsingsomenidhe ng
plate 32 bonded to a target blank 34. Backing plate 32 and 16 WO 02/ 16666
PCT/ US0112504d pastigles imthamgolghmabivn  €ooling icandntiude radovingi eatdamtiaimpri se,
for exanple, a diffusion bond between the backing plate and target or a
sol der bona@botihagdhterbiatlidte 3dmperatuospnapdaininy alexd e inteanEdige? or Ge3Se7?

conposite target blank. Backing plate 32 and target blank 34 can conprise

any of nuneg@perature for from about 45 to about 90 minutes, and cooling further to a room
-temperature of from about 20 to about 25°C.
[0034] Most preferably, the hot pressing attains a temperature of greater
than about 200°C and the cooling includes maintaining a pressure applied during
the hot pressing while removing the heat to attain about 200°C. Temperature
can be maintained at about 200°C for from about 15 to about 60 minutes
followed by further cooling to room temperature and removing the pressure when
room temperature is attained. In the method described above, a highly densified
composite deposition target can be produced having a composition determined
largely by the precision and accuracy with which solid materials are
quantitatively blended. Further processing of blended components can produce
a homogenous distribution of selected solid materials in a matrix of solidified

other selected materials. The homogeneity and density contribute to the high

quality of the deposition target.
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configurations, with the shown configuration being exenplary. Backing plate
32 and target 34 can conprise, for exanple, an ENDURATM confi gur 4td brg 28nd
accor di nghy) 3ARsGOMPri se a round outer periphery. Fig. 5 shows assembly 30
in atop-view, and illustrates the exenplary round outer ppé:r éf’@a
configuration. EXAVPLE NO 1 [0038] A powder blend having the noni nal

conposi t i o[0035Pe2 walh afurthar @speut @f tioatrentibhOa PVDtaRfd Tandheuddhe di e
was | oaded into a hot press chanber and 2,500 psi was applied to the die

assenbly. Fagihef a AFQ HHaeRBTBRE an'@SprRXRTAR fﬁog@@%ﬁbhk'ﬁ%}ﬂ% idh ngf gon gas,

and mai ntained at a pressure of approxi nmat erature

300C per e SRR AT AR el B RpIRRRE was

reduced to 200C and . maintai ned for 45 mnutes. The terrper ature was reduced

to room t SHALETA MANX S30 GABANSS ég—gﬁtr@%s%@ﬂ'@%@@dld%@fﬂ&ﬁmqn@g nat eri al
exhibited a 97% theoretical density. EXAMPLE NO. 2 [0039] The sane
procedur e matefial canmsinpriseca pgwdaer bfwasecrand nedlaloufhe targeptan irdudeat
tenperature of 225C was mai ntained for 68 mnutes instead of 17 WO 02/ 16666

PCTf USOl / 22866aifutrB0sIe6 matriva Tl mbtriN édn soBiptisbait IbASaRRiddeppedd cal
density was produced. EXAMPLE NO. 3 [0040) The sane procedure as descrl bed

for Exanplgg Jo %éy%r% QEH théé&%@ﬁdfn‘?étehﬁfc%@é@@pr@eeé}qeggtd?

conposi tion O tenperature o was naln

densi ty v "}%?%%ﬁaé "o GO A B PR ei%h%ei%%@a%gﬁ“c age

nore or less  specific as to structural and rrethodl cal features. isto
be under stBr@é!‘de%%\/%PBFty lemel of 2ROyt RABBE? ¥A%-s not limited to the speC|f|c

features shown and ) )
[0036] The matrix can comprise substantially all of the first material and

may be a continuous matrix encapsulating the second material. Preferably, the
matrix does not substantially comprise the second material. The particles of the
second material can exhibit particle sizes no greater than about 100 mesh, or
preferably no greater than about 325 mesh. Further, any second material
particle agglomerations can exhibit a size no greater than about 100 mesh. A
target comprising from about 25 to about 50 wit% of at least one of Ag or Ge in
an Se matrix may be particularly useful and valuable. For example, the target
may exhibit a stoichiometric atomic ratio of Ge to Se of about 1:2 or about 3:7.
Even so, the ratio of Ge to Se can correspond to another known germanium
selenide orto a non-stoicﬁiometric composition. Advantageously, the films
deposited from the above described targets can exhibit substantial homogeneity
of the same ratic of components contained in the targets.

[0037] An exemplary backing plate/target assembly encompassed by the
present invention is shown in Figs. 4 and 5 as assembly 30. Assembly 30

comprises a backing plate 32 bonded to a target blank 34. Backing plate 32 and
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descr.i bed, . since the means. herein disclosed conprise preferred forms of
putting the invention into effect. The invention is,/therefore, I¢lfaismed in

any of - itwohonegss or nodifications within the proper scop pended
claims. 18 CLAIMS : 1. A nethod conprising: conbining soli ?@LM%GEQS%F | east

one of solid Ag or solid Ge; nelting at least a portion of the Se '
sufficient targebblankna4 min et acdntgrfacadp. whighetan oynBese! foe exahipts] foor ti on
defining an Se liquid phase; form ng an approxi nately honbgenous

di stributi onififsioiboAg tetweentthe badkingplate kmdIardet @rizssIBap Bond Orafldiyi nd
the Se liquid phase to define a conposite material conprising an

appr oxi mat eb)a{)o5® ke I | 0 ' | rix of
The. sol 1di 1 g B e, L e 8 G e mEEs ot
at | east on . SOl r..SOl,i re netal. particles and exhi bit
particle si ;ngfqr@, %'Pg%{ié\%n[%htg?péa{@iﬁn%ﬁgan FEOIPNSS arph@r REMRERYSof cl ai m 1
wherein the Se cokr%giri ses. at | east about 99.99 weight percent (wt% Se, the
Ag or Ge reSRBHQURRANIOPS WitPthe shawn consguiatiantbeing exempiary ABaskingspiatend? t he
conposite material conprises fromabout 25 to about 50 wt % of the at |east

one of Ag oBnddargeti3ecaecomprise, for examplaraniibDLIRA P conflguvatios, and he
conposite material conprises at |east about 50 volune percent (vol %

matrix. 5. abeorindigdantcorhpiise 4 rothed elter pPReipheRPdSipt § JHRWR aderhisly BOriAEd
as a physical vapor deposition target blank. 6. The method of claiml

o oL L e gabpliient aRaMIRRrafal i SerfiblaRPiduidBel BORLRET iRl e 7

A physical vapor deposition target form I hing a
solid first material and a solid second material; nelting at |east a
portion of the first material sufficient to coat the second materi al

EXAMPLE NO. 1

[0038] A powder blend having the nominal composition GeSe, was
prepared and loaded into a hot press die. The die was loaded into a hot press
chamber and 2,500 psi was applied to the die-assembly. The hot press chamber
was evacuated, backfilled with argon gas, and maintained at a pressure of
approximately 500 Torr. The temperature was increased from ambient
temperature to 225°C at a rate of approximately 300°C per hour. 225°C was
maintained for 60 minutes. The temperature was reduced to 200°C and
maintained for 45 minutes. The temperature was reduced to room temperature
and then pressure was released. The resulting material exhibited a 97%

theoretical density.

EXAMPLE NO. 2
[0039] The same procedure as described in Example 1 was carried out

except that the temperature of 225°C was maintained for 68 minutes instead of
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and any remaining first material, the nelted portion defining a LL,rsL st
material liquid phase that does not substantially Conprise the adGAd™
mat er i ahg i pg an approxi mately honbgenous distribution of the second
mat er i a:WOP%E({)ESghout the first material |iquid phase; sol PGIU§PIRSthe first
material |iquid phase to define a conposite target blank conprising an
appr oxi miiCenyinlbesgAnaaterial sdithi Hyteater tart W/ﬁmbbﬁetmﬁaﬁsmgéi al ina
matrix of the solidified first material. 8. The nmethod of clarm 7 wherein
the firstyrgdgesgcond materials conprise netals. 9. The nethod of claim7
wherein the solid first and second materials conprise particles and

exhi bit particle sizes no greater than about 100 nesh. 19 10. The net hod of
claim7 wherein the first material conprises Se and the second nateri al
conpri se The nethod of claim7 wherein the first materi al

conpri se?ﬁ”ﬁgﬁwfgﬁsecond material conprises Ag. 12. The nethod of claim
7 further conprising conbining at | east one additional solid material with
the soli c[oﬂﬂgﬁt andThesame pracedunt as dezcribed foeERanipts 1 waai carfieghnitei n t he
nelting at |east a portion of the first material and the form ng an

appr oxi mexeeyt forrthgpowderdiishd hbdtd ABMATS Wortetide bf BRdSes anBithee hot
pressing. 14. The nethod of claim7 wherein the nel ti?géga?gﬁeasl?éa portion

of the T kérmberaline'ch 22500 W4 HeniaRidd B9 70HARAL hiliddq 8t bo Alis s Lid St

mat eri al and substan y nhone 0 e secon od of

claim?7 j ' n’pg%g tar. bl ank conprises, at |east about 50

vol % mat %ﬁﬁﬁlgekeﬁ%&ﬁgt o)attﬁ?orgﬁlgﬁr‘?%"%é?’ﬁ ﬁp‘{’qllécerqel ting occurs at a

t enper at 8 ﬁ | ess_, than about a nelting point of the second material. 17.
Thei neth é 411 | ai ndhe ipuendion hascbaen desgribertin languagemeeie0r lessurs in a

vessel while heating the first material to a tenperature and conpressin
t he fir sépecific as to structural and methodical features. It is to be understood, :

however, that the invention is not limited to the specific features shown and
described, since the means herein disclosed comprise preferred forms of putting
the invention into effect. The invention is, therefore, claimed in any of-its forms

or modifications within the proper scope of the appended claims.
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material at a pressure, the first material |iquid phase exhibiting a
sufficiently high viscosity at the tenperature to prevent a subs,]t a_rlt‘jqarl
amount of the first material |iquid phase from escaping the vesself gt the
pressure. 18. The nethod of claim7 wherein the nelting the first materi al
occurs at a_ tenperature, the first material |iquid phase exhibiting a

Vi scosity qL ‘tenperature sufficiently high to prevent a substanti al
anount of second material fromsettling out of the approximtely
honmobgenous distribution in the first material |iquid phase. 19. The net hod
of claim?7 wherein the conposite target blank exhibits a bulk density of
at |east about 95 % of theoretical density. 20. A physical vapor deposition
t ar get forrﬂ-ng nBtReiosigppesing: conbining solid particles of a first
nmetal w t h esghbihingselidSe anof atdeastconedoheilial Ag orpplig Geg heat and pressure
to the conbhatihgsat iedstEapoiivnest theBd auffitiest fo dnaitRE APSCCaAnCaRNpr i sing at
Iﬁast rabméming(sﬁ?,(lh&’orhélmd .rﬂibﬁ&%fmfngaén 'S%alﬁ:tui@ﬁﬁ 8é; tpe first l””?t al and

t he second feBhilg aRB Bl rix
From the S g s aePrafhelly homUtoBe dithglingh of (e 44 B Serade il .

bl ank corrprﬁg#h 21. The
a

X i . lLid particles in the solid matrix.
met hog g) ¢l al '@q\aﬁﬁﬁ'ci\lnf.ﬁ%%?#ﬁgﬁﬂa? 2 camppetieretanal LomRnsing akcond
et al ﬁ% YinatslyGomogenous disiyibuliop of the solid Agrrdsein Adaaisk of the sptidified
whereidr'the first netal conprises Se and the second netal conprises Ag.
23. The nethod of claim 20 wherein at |east one of the first metal and
second netéal cohh Mathed pf glaimit whereindheisolid Selandkthesat I€dst oRecofnsstiiod of
cl ai mAeok splichee aserpetal pagidepand exhipitgpotidesiass wngradter tHee stadiitd25s
parti otegh.prior to applying heat and pressure. 25. The nethod of claim 20
wherein the solid particles of the first and second
-3 The method of claim 1 wherein the Se comprises at least about 99.99

weight percent (wt%) Se, the Ag or Ge respectively comprise at least about 99.99 wi%

Ag or Ge, and the composite material comprises from about 25 to about 50 wi% of the

at least one of Ag or Ge in the Se matrix. '

4. The method of claim 1 wherein the composite material comprises at least
about 50 volume percent (voi%) matrix.

3. The method of claim 1 wherein the composite material is formed as a
physical vapor deposition target blank,

6. The method of claim 1 wherein the at least one of solid Ag or solid Ge
consists of solid Ge.

7. A physical vapor deposition target forming method comprising:

combining a solid first material and a solid second material;

melting at least a portion of the first material sufficient to coat the second material
and any remaining first material, the melted portion defining a first material liquid phase
that does not substantially comprise the second material;

forming an approximately homogenous distribution of the second material
throughout the first material liquid phase;

solidifying the first material liquid phase to define a composite target blank

comprising an approximately homogenous distribution of the solid second material in a
matrix of the solidified first material. '

l 8. The method of claim 7 wherein the first and second materials comprise
metals.

‘9. '_I'he method of claim 7 wherein the solid first and second materials
comprise particles and exhibit particle sizes no greater than about 100 mesh.
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nmetals exhibit particle sizes no greater than about 325 nesh. 26. The
met hod of claim20 wherein the liquid phase does not substantial lyy; FE3 76
conpr.i se the second netal and the heated material conprises an
approxi mately honogenous distribution of solid particles of the second
metal throughout the liquid phase. 27. The nethod of claim 20 wherein the
i qgui d phaseg co | ses substantiall al | of the first netal. 28. The
met hod of cl/& m%wmdnowawaﬁpwéem theafirshmeatenaisomerisas®e thadke
heat i n§S£8N% Malgpal carnpeseasf Geess t han about a nelting point of the second
met al under conpression of from about 6.9x106 to about 28 x106 Pascal s
(about 10001% o abeumetaaDohdainF/ wheleR) theXist ke i dafifhrRles S @ LA
wher ei sectiad amibﬁhr@mmesam?‘ pressure occur together 1n a vessel, T he
i quid phase exhibiting a sufficiently high viscosity during the applying
to prevent d2zsubsthanhetloddmdiaim 9ffuktRer il ng%ﬁig{nggtqégﬁpdrﬂ@ the

=]

vessel addfionaNSoliEinbeshf it RieRhid i s rénmini'ng solid
during the applying hleegﬁmg‘n bgcg'gg\grhgé og?é ?r@j?'natel y honbgenous

di stributioRsthr 1 adi has the |iquid phase exhibiting a
Vi scos},{éf ﬁ:,%&pmrgﬁﬁdt%%@?ev Fi}’at?'eguﬁg'f‘gr#ﬁ%ﬂ@ longt ”B%ﬁ{ﬁtcl es
from sg*%@ g og or- %bf)'PB AREEY "ABINSGBRES distabytion goeyrdagether and
physi ca S rho Qﬁ%sﬁ"fg'on target form ng nethod conprising: conbining a
first powdenmco hi sin first metal with a second powder conprising a
second r§t al'?- t hd "EJRBINDEPiGlaig 7 avhersiadbrdneling et dedmta partianfaf tise firstol ume
and t h@ateralicomprisesspritibotsulstantiedy wilrod thefirst naateriabsd sbbstanfidly fohe 66
than athenggaangymgtarial. exhibited by the second metal ; applying heat and
pressure to the first volume and changing the first volume to a second
vol ume, t he'8ecoldevoetos af@iqim wigrein the asmpusitettaffet Wihdk Lompridephase of
t he filegst abowl $0 wold cwdtik.ng t he second vol une into a conposite target
bl ank conprising an approxi mately honogenous distribution of at |east the
second powd®®. t hifbeghethbddf oiird7 wieréinthe MBS oesuiss 4 triperB®idlof less
than about a melting point of the second material.

17.‘ The method of ciaim 7 wherein the melting the first material occurs in a
vesse_l while heating the first material to a temperature and compressing the first
rpaten_al at a pressure, the first material liquid phase exhibiting a sufficiently high
viscosity at the temperature to prevent a substantial amount of the first material liquid
phase from escaping the vessel at the pressure.

18.  The method of claim 7 wherein the melting the first material occurs at a
temperature, the first material liquid phase exhibiting a viscosity at the temperature
sufficiently high to prevent a substantial amount of second material from settling out of
the approximately homogenous distribution in the first material liquid phase.

' 19.  The method of claim 7 wherein the composite target blank exhibits a bulk
density of at least about 95 % of theoretical density.

20. . A physical vapor deposition target forming method comprising:
comb.mmg solid particles of a first metal with solid particles of a second metal;

_ applymg_ h_eat and pressure to the combined solid particles and forming a heated
material comprising at least about 50 voi% liquid phase of at least one of the first metal
and the second metal; and

cooling the heated material to form a solid matrix from the liquid phase, the

Fooled m_aterial defining a composite target blank comprising some of the solid particles
in the solid matrix.

21.  The method of claim 20 wherein the fifst metal compfises Se and the
second metal comprises Ge.
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21 32. The nethod of claim 31 wherein the first netal conprises Sg ?quype
second netal conprises Ge. 33. The nethod of claim 31 wherein thel £itFg¢"™)
metal conprises Se and the second netal conprises Ag. 34. The nethod of
claim 31 wherein the first and second powders exhibit particle sizes no
greater than about 325 nesh, the nmethod further conprising screening at

| east one of _the first and second powders with a 100 nesh screen to
separate adgt onerhst Mstizod b claimaOhwhersin the fitstimetallcomprisisSé kmdare! vi ng
heat aP@CHHeRWIBECOMPpES &g heating to a tenperature of |ess than about
the melting point of the second netal at a rate of from about 200 to about

400 C per hadr whiHeemetittsd of okjyn @9sivberei at feag - t 8

x106 Pamtallconiphiseia pi0efity ef Aleeallic é%@ﬁerﬂ@ﬁndsa/ mgﬁ%whééﬁ&ma'n@cﬁg%gggz

claim 31 wherein the cooling the second volunme conprises renoving heat to

attain aboupaan Miear@EBAbFCLATDOTRHHECooRlOMA MG AROLLGE NS roy

I Nt er Nl )i ; f f; abou E" atﬁ?:i"sc‘gol I ng
T PR o g ReBP Nl piesstes Lo about o5 G 37 The

further to a room tenperat
met hod of chgim | . site target, blank exhibits a bulk
densi tr%‘uefgls%&.ht ggﬁ e"\%&%@d‘g@&&@? t %?%ﬁ’@aﬁﬁ'gﬁﬁﬁaﬁs o3 #he firshppdisesapnd apor
deposi'tTon targtg %’F £6° 0\ URaterdoamaert 822mesh.” 39. A physical vapor
deposi tion rge rodyce t he nmet hod of claim20. 40. A conposite
mat eri al_cofpr.i sitrr'i'% 'HE%@%%W &9 whesai thediswid pbaseldpesset sustantally fr om
an apdrURPHRE s sREARY Brriakany the heatedonateriahcoinesses an@ppirosiniatelyAy  or
solid PEPRAYH Sintribwéonsef selid particles.of The sraved nadtabihradghot: 46 whaaei n t he
at | ed@%6ne of solid Ag or solid Ge conprises netal particles and
exhibits particle sizes no greater than about 325 nmesh. 42. The materi al
of clai m 4@ her Eha méthoSeofodain 28 eshentinl thesiquithehiseSordBrisdd %@ﬁanﬁﬂ@ AY
or Ge alkefgbetfirstingetalonpri se at | east about 99.99 wt % Ag or Ge, and t
conposite material conprises fromabout 25 to about 50 wt % of the at | east
one of Ag (_)28.Ge The method of claim 20 wherein the applying heat and pressure

comprises heating {o a temperature of less than about a melting point of the second

metal under compression of from about 6.9x10° to about 28 x10° Pascals (about 1
to about 4000 pounds/inch?). (about 1000

29. The method_ of'claim 20 wherein the applying heat and pressure occur
together in a vessel, the liquid phase exhibiting a sufficiently high viscosity during the
applying to prevent a substantial amount of the liquid phase from escaping the vessel.

. 30.  The metheod of claim 20 wherein the particles remaining solid during the
applyrn_g heat and pressure form an approximately homogenous distribution throughout
the liquid phase, the liquid phase exhibiting a viscosity sufficiently high to prevent a

sgbsjantiai number of particles from settling out of the approximately homogenous
distribution.

31. _ A physical vapor deposition target forming method comprising:

.c.omblnmg a first powder comprising a first metai with a second powder
comprising a second metal, the combined first and second powders having a first
volume anq the first metat exhibiting a melting point at least about 100 °C Jess than a
melting point exhibited by the second metal;

applying heat and pressure to the first volume and changing the first volume to a
second velume, the second volume comprising at least about 50 vol% liquid phase of
the first metal; and

cooling the second volume into 3 composite target blank comprising an

apprpximately homogenous distribution of at least the second powder throughout a solid
matrix comprising the first metal. '
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in the Se matrix. 43. The material of claim40 wherein the corrpos{ate,_ o
materi al conprises at |east about 50 vol % matrix. 44. The materi BF 7

cl aim 40 wherein the conposite material is a physical vapor deposition
target bl ank. 22 45. A physical vapor deposition target conprising a matrix
of a first materi al solidified froma liquid as a continuous phase

separate fr enc tely honogenous distribution

of particle Eb%ﬁoﬂé{f 8[‘]519'585[1% Wﬁg%dfﬁg‘tﬁ@fsﬁ reete] eerppHses Seandiber i x,

t he IréﬁFﬂ"ad—‘e@uSQW?ﬁl $§ conprising the second material. 46. The target
of claim45 wherein the first and second materials conprise netals. 47.
The target of3.cl allt meiapdcéclrimiad wherein thefiest netapeomprises Sexdridite
partrclsecgndéeetabcgmnses Adan about 100 nesh. 48. The target of claim45
wherein any second material particle agglonmerations are no greater than
about 100 nesh. 4the Wethodofelaimf3olhemirttheviet ahd sekend igosidefd iehitit!

conpr i pestiche s rﬁdﬂgrezﬂ@ﬁm é&itﬂ@%‘ mESHThE th@% furfer éﬁ%ff%‘;é?%%mﬁba' m

45 V\heeererast%efd;frtﬁé it £Hd 8¢ étﬁgﬁfh oA Esh 3k
corrprrgﬁg reRibns The target of claim urther corrpr sin
mat eri al’” 52. e target of claim45 wherer n the target conprises at |east

about 50 V%!S% rra]t-rrl'é %etégd P;J'h% rf‘?{é'q%‘f\?r‘igf a%ﬁhﬂ'"@ ere@tnrtmtrgggalr_erst and

second rrals eonsrst 0
res pecP er ur, the meling peinkaf the second

exhi bi t' 7t é‘?rﬁtabé’t‘-’t ZPBé%fbaBbﬁQD 1@0@#@5 whilgrurdersiomprgspionmf
exhi bi rggp BP‘WH@ offi2hawt£s ¥10° Bascaih ahaut JO00dP abicat #DA6 poluadsrinct e
target exhi b| ts a buI k density of at |east about 95% of theoretical
density. 5636The tha gethed ot tlgirm34svhereirethe ¢cdndingetheisecdndsiohohe comprises
. subst af@maving keatgeiatiain about an intermediate temperature, maintaining about the
intermediate temperature for from about 45 to about 90 minutes, and coollng further to a
room temperature of from about 20 to about 25 °C.

37.  The method of claim 31 wherern the composite target blank exhibits a bulk
density of at least about 97 % of theoretical density.

38. A physical vapor deposition target produced by the method of claim 7.

38. A physical vapor deposition target produced by the method of claim 20.

40. A composite material comprising a Se matrix as a continuous solid phase
separate from an approximately homogenous distribution of at least one of solid Ag
or solid Ge throughout the Se matrix.

41. The material of claim 40 wherein the at least one of solid Ag or solid Ge
comprises metal particles and exhibits particle sizes no greater than about 325
mesh.

42. The material of claim 40 wherein the Se comprises at least about 99.99
wit% Se, the Ag or Ge respectively comprise at least about 99.99 wt% Ag or Ge, and the
comp051te material cornpnses from about 25 to about 50 wt% of the at least one of Ag or Ge
in the Se matrix. -

43. The material of claim 40 wherein the composite matenal compnses at
least about 50 vol% matrix.

44. The material of claim 40 wherein the composite material is a physical
vapor deposition target blank.
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the second material. 57. A physical vapor deposition target conprj §iF9 s@k

| east about 50 vol % matrix solidified froma |iquid as a continuous-phase
separate fromand encapsul ating an approxi mately honbgenous distribution
of a powder throughout the wmatrix, the matrix conprising a first nmetal and
t he powder conprising a second netal. 58. The target of claim57 wherein

t he powder exgi %istﬁyﬁarticl e Sizes no reat er, than about 325 nesh. 59. The
target of cl4P-m/sRhYieRlyanof Aeppsifion targPhromprigingmatix gha firstanatesiabngd
metal c&ofidifigddrom a limyides argrntingeye phese sepprate fram endiencapsulating @nnet al
conpr i sé@ppseximately homaganows distributicn appadictes/f a sacormhmatenialéhroufgholtii m 57
wher ei n the first asatedakbmatrix, likee fiquidtnotsubbtantidls ecopdsingethelseconyd material.
plurality of metallic elenents. 62. The target of claim57 wherein the
matri x conprdé.eJheuasgetufickiy45Whepintthé firdtiangt setohnal matfiatPesmpase _
subst antphétiglsy conprise the second netal. 63. The target of claim57 wherein
the target exhibits a bulk density of at |east about 97% of theoretical
density. 64. ' LLi I S | nuous
TBLC X of {%@*&%@Fg@@%ﬂ%&%&%b%ﬁ? SPESH riAERE R iRel 5B on or
powder %ﬁ re A oot nb er conprising at |east about

99.99 Wt % of ate |least one of Ag or Ge on a netals basis and the target
exhi biting a4&5eerr{’eﬁ target pfglaim ‘&gﬁﬁm%@@ sarendapatesial attidle om about 25 to

about 5S@d@lamenrstonsiase nargjeatesthan abaulbQmeshbi n t he target conprises at
| east about 50 vol % matrix. 66. The target of claim®64 wherein the matrix
conpri ses sudikt drite tairget cfl dlaiof 45 wher8e thadirstanatenial compsises Seadnd/ theonpri se
the Ag ®ectied ntateridlrcorhprigess Gef cl ai m 64 wherein the target exhibits a bul k
density of at |east about 98 % of theoretical density.
50. The target of claim 45 wherein the first material comprises Se and the
second material comprises Ag.

51. The target of claim 45 further comprising a third material,

52. The target of claim 45 wherein the target comprises at least about 50
vol% matrix.

53. The target of claim 45 wherein the first and second materials consist of
different first and second metals, respectively.

54. The target of claim 45 wherein the first material exhibits a melting point at
least about 100°C less than a melting point exhibited by the second material.

95. The target of claim 45 wherein the target exhibits a bulk density of at least
about 95% of theoretical density.

96. The target of claim 45 wherein the matrix does not substantially comprise
the second material.

57. A physical vapor deposition target comprising at least about 50 vol%
matrix solidified from a liquid as a continuous phase separate from and
encapsulating an approximately homogenous distribution of a powder throughout the
matrix, the matrix comprising a first metal and the powder comprising a second
metal.

28. The target of claim 57 wherein the powder exhibits particle sizes no
greater than about 325 mesh.

99. The target of claim 57 wherein the first metal comprises Se and the
second metal comprises Ge.
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Ge. 68. The target of claim64 wherein the powder conprises about 99.99 w %
69. A physical vapor deposition target conprising a nmatrix of aq fﬂiFrFstz,-xng
material conprising Se and an approxi mately honogenous di stri but’i Uﬁi of
particles of a second material conprising Ge or Ag throughout the first

material matfix..70. A physical_vapor depqgsition target caonprising at |east
50 vol % mat ré‘b( ane taégﬁ?égpﬁ?%m %’@M&%&e'ﬁéh&gf&ﬂdﬁgt&b%m@ﬁ? e the powder

t hr oughd®cond énetal seRPrie@eAdpmat ri x conprising Se and the powder conprising
Ge or Ag. 71. A physical vapor deposition target conprising a matrix
cont ai ni ng Fl.arlde targatpfralaimm@i sheréiorat deast onedfdhe fissttmetal ahdzeponder
t hr oughonetal bemprise iaplutdlity opmetadiic elensertsi ng essentially of Ge or Ag and
the target conprising fromabout 25 to about 50 wei ght percent Ge or Ag
throughout tH2 e takget4# claim 57 wherein the matrix comprises substantially all of the

first metal and does not substantially comprise the second metal.

63. The target of claim 57 wherein the target exhibits a bulk density of at least
about 97% of theoretical density.

64. A physical vapor deposition target comprising a continucus matrix of Se
encapsulating an approximately homogenous distribution of a powder throughout the
Se matrix, the powder comprising at least about 99.99 wt% of ate least one of Ag or
Ge on a metals basis and the target exhibiting a Se matrix with a combined Ag and
Ge content from about 25 to about 50 wt%.

65. The target of claim 64 wherein the target comprises at least about 50
vol% matrix.

66. The target of claim 64 wherein the matrix comprises substantially all of the
Se and does not substantially comprise the Ag or Ge.

67. The target of claim 64 wherein the target exhibits a bulk density of at least
about 98 % of theoretical density.

68. The target of claim 64 wherein the powder comprises about 99.99 wt%
Ge.

69. A physical vapor deposition target comprising a matrix of a first material
comprising Se and an approximately homogenous distribution of particles of a
second material comprising Ge or Ag throughout the first material matrix.

70. A physical vapor deposition target comprising at least 50 vol% matrix and
an approximately homogenous distribution of a powder throughout the matrix, the
matrix comprising Se and the powder comprising Ge or Ag.

71. A physical vapor deposition target comprising a matrix containing Se and
an approximately homogenous distribution of a powder throughout the matrix, the
powder consisting essentially of Ge or Ag and the target comprising from about 25 to
about 50 weight percent Ge or Ag throughout the matrix.
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