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5 DESCRI PTI ON HAFNI UM ALLOY TARGET AND MANUFACTURI NG
METHOD THEREOF TECHNI CAL FI ELD The present invention
relates to a hafniumall oy target having favorable
deposition property and deposition speed, which
generates few particle and which is suitable for
formng a high diel ecplEiQC@'eﬂé Msul ation filmsuch as
a HHOor HFON film 10 as well as to the manufacturing
nmet hod thereof. Incidentally, the unit of "ppni as
Had&dUMALDRDY TaBEHETHANINVANUFAGEURINCOIETHOBI THEREOF
cases. BACKGROUND ART 15 The fil mthickness of a
dielectric gate insulation filmis largely influenced
by the performance 7dcanNER g stor, and it is
essential that the imtertrace with the silicon
substrate is electrically snmooth and that the nobility

The; Bfose i Rénf e Bl 0 e My o RAGPL g Yavorabie

depositibhBropedy aR8 deposition speed, SHHEH P@heﬂdﬁeé e paflicles, and which

interfacial quality heretofore. I'n addition, there is
is suitaple ferrfaening & high dileckie oatadnauiationeliim sechspea Q) ar HION film,

o wlt3503Pe ARG A, it T EmgRELy R of ‘oo s

used in Mieis eRseApti@nghalhmedinalvippnt i ¢ awaas@é SO increases
thereby. Fromthe foregoing circunstances, each tine

t he power supply voltage 25 would decrease as a
result of mniaturighrkdROUNMD AR the gate SIQ2 film
has been consi stenié—h%—m—nMi n as possible
vvithi n a range that vvoul d not deteriorate the

bi tr|c breakdown verthel ess,

Tio B ricingss S8 difieth e Tosviahon s, Eiaeb Bifluénced by
the peﬁ%%aﬁbé 5125 MES %sﬁgtﬂﬁ afrﬂhﬁ lfé‘%% el‘?ﬁaﬁr\gi He Iﬁéﬁac@'i\ﬁth the
a problemarises in't mvvou not function
sulconaaulmtraite]wertmallM Smoﬂ@am&#mﬂﬁbenohl!itwoﬁme attrimmdaes not

deteric being made to mniaturize the transistor, so as
© ?8 as there are linitations in the filmthickness of

tdlﬁw%hﬁBnélN g SY0i it ifad Been k8 éé‘%hi%ag’zat@rln&lhﬂbﬁ%‘l!m and

descri bed above, mniaturization of ransi st or
was thegsest superiogiiggrmseiistariaoial caiqbtsbhe@t@fare seln additiomtthere is

a chark i B6E P URTEE B, S B pFRE WE ok oG . e

numbédrogiecartriees qmr:scemmblmelebtrohsw@@)e&&@éstsé@ afkehe drain
the gate insulation filmeven thinner. Neverthel ess,

current algednene@sesitikergbyr obl em regarding the gate dielectric
From the foregoing circumstances, each time the power supply voltage

would decrease as a result of miniaturizing the wiring, the gate SiO; film has been
consistently formed as thin as possible within a range that would not deteriorate the
reliability of dielectric breakdown. Nevertheless, a tunnel leakage current flows
directly when the gate SiO, film is formed of a thickness of 3nm or less, and a
problem arises in that this film would not function as an insulation film.

Meanwhile, although attempts are being made to miniaturize the transistor,
so as long as there are limitations in the film thickness of the SiO; film, which is the
gate insulation film as described above, miniaturization of the transistor loses its
significance, and a problem arises in that the performance is not improved.

Moreover, in order to lower the power supply voltage of the LS| as well as
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breakdown when the filmthickness of the SO filmis
made 3nm or | ess as descri bed above, thinning of the
filmhad a limtation in itself. 5 1In light of the
above, as a candidate for the next-generati on gat e
insulation film H O and H ON having a hig

lower theepewer Fengwnptiemt it isneesssary omaks he %ﬁ\}@ﬁlﬂl%w&ﬁﬂm even

thlnnegg%@&gﬁh%ﬁr %lr?c‘aell %ﬁ?@or%g%‘g{rwleg? ygébc{)ﬁ’@gtthe 85‘59 Jielectric
breakdcameml]ér@ theaftin vth@:pass eofi n@f \BiOh filmy geermade ndnmogeress as
everal patent a t , t
describg PPOue| BITE ERTR FIg1 P8 B EHIon BRI o be. used i n
?gﬁ@i’%‘?‘%ﬁé e, %%Eﬁﬁfﬂlﬂé}@%r"iﬁbhﬁéidid%ﬁﬁ'é?é’tforﬁpﬁte insulation

tion of an oxl Japanese Pat en
film, HQ daldqbeh-lf%lbhavm@ anhigherl—@@e@tﬂ&l@nstantj ipacemparison to a

el St Al Sy il s

oot SBRclFE P4 SBT3 cksespatec o itogen

@qmmat pa’e%fap@heatmrm' det ingtange,: a pepemh applicsdion pertaining to

the b} RS"pe B n, S08 TRBog AR AR PR g off o Hhregr an
formai?éﬁ Aitar-akirieOnRn (E9bLasatdgen Piitent HiGW3Héh mlbaﬁm No. H11-

hat the inpurities are Fe: 10ppm or, |ess,

40517@\; angs patepis rﬁdﬁib‘lﬁ & ae%emcanauqﬂ;pr elemepin @rf M%sgamt No.

4,333 Fé@gupf% PORHTRY. &2t 8%%]2%1‘&‘7‘? g?é’i@ﬁﬁﬁsé&fgép:nhgr | ess,

@ateﬁ@@@@ﬁeﬁt&@an@lse PatsEnm ILde@]S@] Ftuwlgamn 2900 pi%-358030
or |ess pm or |ess,

descru@egdmabgm @apqrg@ ofa@,a-lf-rtﬁrget@rgdﬁl 5998 ¥ O{@;sg %urtHer patent
t h e t

docunllzéﬂt Uﬁpﬁnéée Iﬁ?’ﬁeﬁﬁ?egalg;@'h_&? ngﬁﬁ%n'c}tf\ldila F@i@ﬁ@@ s ;%rad Opatent
docunTtnﬂ Japmnds€i Patébi Laid-Opehi Publicatidn tho. fIdB-r&QﬁﬁOtdeBusiberihat the
. the extre cinit t | ect d

imourligs 2@, Fandoppay gt 155, Jlis JBRIT 674555 CF c1aRRER oty sy and A
10pp ro‘f’?@éé bi ng the amount of inpurities in the target

I-'(q Japanese Patent Laid-Qpen Publication No.

%@teﬁﬁd@ﬁunmmﬁ%@méﬂ thidesaribesOthat thedmpiudties ere ke: 10ppm

or lsSaRi SRS 54885 055 ka5 . A HEEH o8, bR 250mem
or leso- Nﬁoa@ﬁ%r (63BARCSE 1 Pl leddl ld Qoem dpth! dic fddsorand Th

Nevert he ess each of the foregoing
0001ppm/@!h|BBSnaI technol ogy only prescribed certain

B e 60 bR 5o ROk eEteR B bAGRe rpyfied of e
Ni, CkNe4! & iwmrdd TH MShNdo8i,2WSi or Ti film used to form portions in the
extreme vicinity of a gate electrode, drain or source, and there are descriptions of
technology for prescribing the amount of impurities in the target (c.f. Japanese
Patent Laid-Open Publication No. S$60-66425, Japanese Patent Laid-Open
Publication No. S$61-107728, Japanese Patent Laid-Open Publication No. S61-
145828, Japanese Patent Laid-Open Publication No. H2-213490, Japanese Patent
Laid-Open Publication No. H4-218912).

Nevertheless, each of the foregoing conventional technology only prescribed
certain impurities regarding the elementary substance Hf.

As a result of research concerning the deposition of an insulation film using a
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Hf target, there was a problemin that numerous
particles were generated during deposition with a
conventional single type elenmentary substance H. Wth
this, it was difficult to reduce the nunber of

&rtl cles to practical |evel even when the processing
Hf targgt, dgrgr wasia gretienpEeihai Numerpus; PaRICIRS WAre, gepgarated during
t
doposfiBFihiin HRofeiithet iERotvis Bhfenny Shfstanbo Rt Wit tis, i
was difficult de pesute rtgeTmuNnbet Iqu)ﬁlc!eart@epraoﬁoat el aven when the
articular, when the unt of Fe, IS severa
proce%ms Gt SipireSSBgthe: Resyid of & ik (Hush WFRneRedrs dunng the
deposﬁ10fnf‘6"?e chettQIeﬂﬁh WS%’E@ES Eﬂﬁééﬁﬁné‘sﬁbdq{ncfvﬂ? ad3dsting was
e and deteriorate e device prope
perforiviede apen delpbemegl'ENwwm atTndmrgleh 10 the thi ckness of
t depos d insulation fil elsa robl e
T e I prrTCyat a8 amHR o e Nidircot s BIALPIT, it has
been G@Wﬂtma%%’ééé Bﬁe‘?ﬁéfﬁs\tﬁﬁu@to /thé"SPCs%%%tré@‘ 96&% tRder the
burn-in is perforned at the initial stages of

gate eéﬁpﬂ]itqc@r iang, defatoratie the davicrinikpesy wdarepves; these é3 wariation in

e 31855 "B, Gl AERon AR V0oL BRrPp vt o

dewcdogmw}bfaﬁd WEEBPahE oiersRessbrights World beese varidaough

e inCrease in sputtering power nmay be considered, in

duchrogesg e'?ée"?\ﬁit ASc BEUEt iiBnReTRTRe ngf Ale hipHial hefeges of
spute 1G5 i iR\ or!ie sEIS SRBLE hd gl povr
consumpdiod ip @OkWHiher mioye. 20 SUMVARY OF THE | NVENTI ON I n

d t the f bl bj ect
?l{w*efere%e&evd%rr%ﬁo”%ﬁw%ﬁh%i d6o5i Gepartiandcaposiian, Speed in
the fu%f'i‘é gﬂh |P|E tIY! §ﬁi1tfe‘??1b3%(§~é\' s ﬁ)é bbﬂéld@t"_éd in such a

03|t|on p deposit
case, smﬂeda odmvehtlgmiebanezegf methq)ﬂarthatllms laratm@ﬁd!lerlmetal it is

.. SUi e for form a hi di.el ectric te ipsulatio
ancrlbBRE S e SR e T (b a3 i S bt pee
therepy@nuf act uri ng net hod thereof. The present invention

t’giraovi des: 1. A hafniumalloy target containing either
or both of Zr and Ti |n a gross amobunt 30 of

100wt ppm 10wt % 4 fN\? LF | oy target
accordi ng to parsag OV A t he aver age
crystal grain size is 1- 100 um 3. The hafnium all oy

target according to paragraph 1 or paragraph 2 above,
In order to overcome the foregoing problems, an object of the present

invention is to provide a hafnium alloy target with a property to replace a SiO; film,
having favorable deposition property and deposition speed, which generates few

particles, and which is suitable for forming a high dielectric gate insulation film such

as a HfO or HfON film, as well as to the manufacturing method thereof.

The present invention provides:

1. A hafnium alloy target containing either or both of Zr and Ti in a gross amount
of 100wtppm-10wt% in Hf;
2. The hafnium alloy target according to paragraph 1 above, wherein the average

crystal grain size is 1-100 ym;
3. The hafnium alloy target according to paragraph 1 or paragraph 2 above,
wherein the impurities of Fe, Cr and Ni are respectively 1wtppm or less;
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wherein the inpurities of Fe, & and N are

respectively 1 wwppmor less; 3 4. The hafnium all oy

target according to any one of paragraphs 1 to 3

above, wherein the habit plane ratio of the plane

002;] and three planes {103}, {014} and {015} I¥ ng

henhafmisg altoarrﬁa{@etze}cq%disgwoamgp@at@‘rparageﬁrthfre to'3 above,
{ [ Syefaf

whereif¥ie e il plehel 280' & e T (802 2 M Pinest (081} and
{015} Iyms;:;swltﬁrn535°ﬁnemh{@t)2} msa%l mygmatejeandcﬂwvdrratg)rt m theytotal sum

of the fiSmtiveBBoRat BleskiauPised HePEE@"\éAf%%’HEQQéJ?rg'égzq%} ofess;

I t
5. bingeii oy BRodeidioMgl ooty 86y ASERIAIN 6 4 above
wherem/theayeragm g:tugemes&ﬁaxbf thberosion éacesobtheftarget ¢ 010He2 um;

is 2-5 A manuf acturing nmethod of the
6. ﬁéraqhamltamaitwytf@r@@tam@nmtﬁgamsboaﬁ op@ragraphs 1 to 5 above,

where BB RRFs s R Frunk YR Rsr P RE 1™ abosgf 280 wm;

7. W'n‘retrﬂ@a&[mﬁg'rﬁeﬁtett'dfrtﬁe ﬁ’d’rﬁru?ﬁ“’aﬂl@s‘?"ta %ﬁtaﬁéoﬂd?hg tci1 any one of

800-1300C fo m nutes or longer 1A the atnos
paragiapha WixGuahaye, wheaeini areingod s ltallem@‘rﬁné!raﬁuum anmers subject to

ot ol AR AL B AR A B g o 1
minuted blotbnﬁﬁéf fethe étnﬂjsfphéﬁé QH ab\%t‘i.'ﬁf#n bP rhaR #fdrt §8s I%t‘trﬁb@phere

he manuf act uri n? hod of the hafniim al
8. tTat@manatﬂnﬂrrmgwgwetlmoqna ther b@‘nlure aélgmaa'get\ne:wdmgﬂo paragraph

7 abol, B e s Aol B o Sl

9. dhd ﬂﬁnbﬁdmmhg ﬁtéﬂﬁbﬂ bhttgehafaime iloy sarget aoyordhi®y ®f paragraph
par agraphs 7 to above, wherei n_the_non-erosion face
8 aboysh wikgek) ﬁbor%k%llqyr Currr Gy lloy,pr Thor Thallayd disedias tedeacking
plate; %ﬁdhave an average roughness Ra of 2-50 um vi a bead
asting, etching and formation of a spray coated
10.  fTHenmaBBECIMMAE Tt CHRIRG MNENUAT allbiFtdrbivERGdoting3o My one of
parag%pﬁsem i nvention is haf ni um_al I target cant ai ni.n

e on? 56V whersin the a0 R ORIoR F4He/RE bR Tags oF theike of
the tar#% ng {fe t Vhad n'ﬂver%&e Fgﬂ{ésg ﬁ’éo?%fdé’d"ggﬁgissﬂ)e%dn blasting,

ar chemca I'es

etchingieid fbiiRaGser akbRly Sfatb@Wimparti cl es can be real i zed
as follows without ‘deteriorating insulation film
properties such as deterioration in the dielectric
const angeg 25 DK A ! WERTIA t he
present Tvefitt or fre—average ¢ C S [

-100 gm Thereby, t he cryst aI grar n si ze of the

target wi || beconme mniaturized, and the _generation
&h%aﬁﬁeﬂt syeptan e arhafoikey alloy, tar@ehpamarnmguerth@u ghbpth of Zr

and Ti rﬁ §f s étﬁ%uﬁ?of‘qe?@péﬁgiowt‘y' 14 Iq]xce/eg aorieﬁtrw HAbithg 7r or Ti

m niaturi Sl ze, sin
havrng srmrlar chemical properties as Hf, deposition with the generation of few

particles can be realized as follows without deteriorating insulation film properties
such as deterioration in the dielectric constant or increase in leakage current.

In the present invention, the average crystal grain size is 1-100 y¢m.
Thereby, the crystal grain size of the target will become miniaturized, and the
generation of particles can be reduced. Incidentally, although it is effective to add
Zr or Ti in excess of 10wit% to simply miniaturize the grain size, since the

e
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4 deformation processing of the target will becone
difficult when the amobunt exceeds 10wt % the upper
l[imt will be 10w % In the present invention, the
|np|ur|t|es of Fe, G and N are respectively 1wtppm
or less. Since a gate oxide film di.rec cont
deformat@rswqceﬁslng afihe t%reeswﬂfjbscwe. ﬁeﬁa@&n{iﬁy%mpe cheeds
o Ni and Co which will form
10wt Qﬁeﬁg%mﬁ]t%'“% ﬁW@eand gap of Si. The habit plane
natthe pfesen¢ ipvention] Gb2a} mamﬂntlebr efe Fpl, Lreand INBRAre {reg@actively
and 015} . lying wthin é % or . . :
1Wippgy @Hlebs.  Sinerhgationae fisn il FeEY §ontRt i S@cning unit of Si
it is neégs%%ﬁ!' 1 10Vl B SdnddieBiohiFe! RNERd TP WHEHWilPForm energy

ations 1s 20%or less. 10 In order to suppress the
levels itk bhasd gap af . f ormed oxide filmwithin a variation

Ut BB BARL 8h BRL s he Lo A EREE e £ 14 ana
{015}[?)@%’((19@33 ﬁBﬁ#dU 289 B5Aes gk antiGAd vanator MLk total sum
wthin 35 from (002) to be the crystal habit

of the mtansty ratibe of thase fotir pla@ee @ependingeon lgcationgis; 2flye or less.

o B b phiteRo R 1heRARas B IR PR i Wiind Rariation

with 8o f praatitAngreblenesiti $s dﬁédesedryaSot kontrabithe ptoystalr atieptation.
accordin to the foll own i on.

Regarginghthe glase pacied) pla nf(@@?? an%?mg)planq? ﬁ@f k@ thapg (015)

lving \@tl{lﬂl?ﬁ?’ foﬁé?%@n io g%étgg < QI ﬁaﬁ:?bﬁnggm&?g érii}'gsszsruga of the

diffraciohhinteristly eitfof farcthese folin lplanes\/mﬁmsedhenswnsmt theo(diffraction

intensiicelg fﬁﬂ%@pﬁﬁéa euis 5teA 5 Toe abBPIERR el according

tothe\feﬁ ﬁi‘n dtiohhe habit plane ratio of the respective
(lt’ gqgtldhe target within 20% it is possible to

suppress the variation in the thickness of the oxide
or oxynitride filmdeposited by 30 sputtering this
target to be within 7%{@#en (6O habot o ) atio is

| ess tpl%Blt 236 ruen L0088 Veh(ioa) i 01t01h £ HeLShahy)t

pl ane rat 'S suppressed to beguifk) n 20%
I *(hkl)
(hkl): Diffracting plane appearing when Hf powder is measured

with X-ray diffraction
Hhki): Measured intensity of (hk!)
I"(hkl):  Relative intensity of JCPDS card

By making the habit plane ratio 55% or greater and the variation in the habit
plane ratio of the respective parts of the target within +20%, it is possible to
suppress the variation in the thickness of the oxide or oxynitride film deposited by
sputtering this target to be within +7%. When the habit plane ratio is less than
55%, even if the variation in the habit plane ratio is suppressed to be within x20%,
the other planes will become dominant, and the film thickness of the oxide or
oxynitride film will become varied.

The average roughness Ra of the erosion face of the target is 0.01-2 #m.
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the other planes will becone dom nant, and the film
t hi ckness of the oxide or oxynitride filmwll becone
varied. The average roughness Ra of the erosion face
of the target is 0.01-2 ,um 5 Thereby, the processed

Trere oy aseRiahobe! Ryl ST 50 Lol sbiniifg jn the
Vicinit){aﬁf”tr?é’tdf etas?rtfé'&é Baf g FeRfuced, ahad! By FchftVirfe! é’taﬁ!eaﬁﬁ.lttermg

sputtering required for the burn-in
rate at alatearly stage, theraregmaﬂ ofpgdteringreguired dor tenbu- -in: that is, the
is desirable to nmake the

1ntegr%l\}@r“éedeCWHprz'@gsc%b%feqwdnon- erosion face of the

tl\ﬂé&%hl?e 59 ig 'BesTrBB]é“%‘Tﬁéiﬁéi *ti%‘ afv@Fé%éDfroﬁd‘rﬁ]ds@fBQtof the non-
that is, portions such he side Tace of the target

erosionuiacecel the tisgets 24500mMmof Tlhef avorerbbion tageget the target; that is,

porioR BLEBrS 1S S e P tr?%éé%‘é%fsiﬁéhégb BT Qi ridvorable

f r Cc
arger SRR, & 30 SARGREL SLbaBo il IRiEhels syboct o
bead blashng,ub@mg:asd f@snatloresﬁhtsprahe:oamdﬂﬂhn inforder to cateh such
e wafer, can be reduce on ctur th
fiying RUPHATRFS s, S{oRTgee B¢ Repdng LG TURRCARgSh, T & result, the
numbé?rgglglsarﬂ&leg b\ﬁéfe?caﬁfﬂ@ rugboy IS subject to hot

or cold rollin and further
Hémrednamfaotwmothe hafmum alloy tergeb rof| egpresent tineention, an

oot 47 FELFAPA e ahey 5 R o ER o8t gengyor oo

rolling2 &n& Oftfitee dnbatelr qat eoe-1+3‘ooacl @r 18 ahthuees bbodsnger in the
Further, dependi ng on_the shape of the target,

almospPErmi NG YHaEEs of h'gan mgrt aa% rﬂ@smﬂrﬁor med

i.n d

SRS it ot P e End o FaalinG, B @np R to crepte. H alloy
plate b?blohﬁhaFUﬁﬁtQhQr@etndn}gaoN @?@Bhap@rof itime &%ngﬂ sp}g‘gng gascessing

at npsphere at a retention tenperature
may aieq BRtRETTTIask SUbSEALL TN LGN srandgﬁbth% efra é&lﬁgé#e%fmaﬂon

|

procofh BEat PO RSREAFERIF oo, S1RRAUH of i an
inert g% atmespharg,att retehtion temppratee obSﬂOﬂ&O@éC armap&tentlon time

Nevert hel ess dependi ng on the tar et n I S nhot
of 15 JBirNgHSDn 108k o NSHERGIn LU HGER et UG, ARtPTdy to the

shape’bf fHie rlgEJ( '%’)ﬂdkl 3 a@éblfiﬂgj éﬁ# We ‘i’ike-'érefffeﬁ_dmlféd 8¥ rietessary, to

use partic

obtalrdaq:)resd:}ib:ed targermrmpedl fNedrtheléss diap@nmr@obdslnel |tau@et Heonding
target to t

s not pactried. 2t oo B st B Bedob s e chused by
hAOSr RPARSy, ERHEL €LidNBY o3 Ti B¥ T RIS is used as the backing plate. In

particular, it is desirable to employ diffusion bonding when bonding the target to the
backing plate. As a result, it is possible to tolerate the temperature rise caused by
high power sputtering.

Examples

Next, the Examples are explained. Further, these Examples are merely
illustrative, and the present invention shall in no way be limited thereby. In other
words, the present invention shall include all other modes or modifications other
than these Examples within the scope of the technical spirit of this invention.
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Next, the Exanples are expl ained. Further, these

Exanples are nerely illustrative, and the present
invention shall in no way be linmted thereby. In other
words, the present invention shall include all other

nodes or nodifications other than these Exanples
wWithin the scope of the technical spirit of this

' tion. 6 (Exanple 1) A Hf-0.23wm % Zr i ngot was
(E"am'P‘%/?Fned in the atnosphere at 1200C for 1 hour, and

sﬂu bﬁ@czsm% rting o was getathest ictireratimosphiers ahd200°C for 1 hour,
5 sub ect

and sytiet o naitprdBee SUBREBUS: J0i5rSS Fgined Ay TB00-C for 1 hour,
subje&a{is f{xggg%ﬁuﬁ(g %HEJfSﬁﬁe& thtb PdiskoiBasHERR! aha th@@a@ferr@a@fé@t f heat

our Teaveraﬂg'lQ crystal grain sizein
treatrrighit in thesatruesph@se win! 00T dehhalr.y, Thmgvamﬂryafa! grain size in
i mpurities wa

this cagg \¥as 3gjLMg. 3@33%5%"{63}’%%'“%“@8 .'f@@!ﬂ,ﬂ{{ 149, Wa§cﬁ%f@1‘PWEr :
0 1, - 0481 < 4 B P:70. i
Haofek: Bt ge 0 qhNiy0gs, orighin, U500t I 0001, L
<0.01<Beba0.An:M@- G(l 01L\|b\l 601051 2pP: 0.21,Clag0.08). O, <01, T1: 0.07,

Mn: <8£8 et <086 Db <005, Wi & £10.05 W Bipe, u: <0.05,
Hg: <G R8YPb: J0b1,"8¢ <001} OS1HAICISHRELe0 Uil fs WippM BOAII of the

signifids that do inpurities were detected.
abovd)lablﬁurmane: matis othien detetmonahmitwaﬁ n{ppYHr Nt sugmfles that no

%i aﬁ? 72% at 15 the central part, 80% at
impur{hgg ¢re ‘portion, and 75% at the peripheral

”ﬁ‘:@%ﬁﬁg&&ﬁe rEGe M %IQQ:a%BQNQ@tﬂe@ﬁrdlﬁth@ftatdm ddfface, 72% at

ortion target, the habit planeratlo was 70%
the cantrahq:)arénﬂﬂ%i qiathe 1780sadius hrortion, radl 76%ont itBA, perlphera!

v B3gbh . Shapet BB MBI o1 FROEF POl 3 ot e o

p|ane9ﬁﬂbfv?és Po% at ﬂ@/@@;ﬁtrélhsar&/m%aailthe pRrhdios, partidn,7&8t 71% at
the peripheral nei ghborhood. 20 The surface

the peram'gerabselghbmhﬂ@t Iy segaiding e ik thicknasseRortigny 8% at the
contlyfit 24 at B2V Fa Bhafil 5ol RS aDatinborood

”PHG %ﬂ%&e%ﬁgﬁhéﬁsﬁ&ﬁﬁ:é @r@@t depfacebvas f|fﬁi$hedttalb@elﬂawa9 3 um,
used to deposit a HHOfilmon a Si wafer having

and tHe asiee dacefof tﬁeaargetT\M&S fblelam lolastﬂmtisﬁaﬁdﬁl&a\'f@r@eh in which the
st eady val ue a 8&%&)#&1 when the 25 film was
Surfa‘éféﬁ?i&ﬂr@ﬁsd}!ﬁﬁ '§Q PENA mRgal power consunpt i on.
her i .
t@ ggt VE% [J%%ﬁcg ng&&?ﬁﬂie@sﬁlmgﬁﬁ ﬁe} rfdv nrﬂaﬁqjlameter of

200nﬁ|¢p0$hé gRmuihidkeeBls \AdhicA &Vl sa@ajdylﬁ)ﬁkw-lat ambithin time when the
result in order was 2,0% 12 particles/wafer; 2.5% 8

fitm wmdemsetgﬂm tor BKWhtwith 4’0}@9@ Poﬁ%ﬁr {GORFEEWHQPer . and

pgpﬁl’nt r}:@fe' i tRcRKESS BBl P Y 'S naﬁé‘%dﬁ%@'ebf Bhrticles were
measured when the film was deposited up to 5kWH, 20kWH and 100kWH, and the
result in order was 2.0%, 12 particles/wafer; 2.5%, 8 particles/wafer; and 2.4%, 15
particles/wafer, and both the film thickness distribution and number of particles
showed favorable results. The device that created a gate insulation film with this
target obtained favorable property.

(Example 2)
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30 showed favorable results. The device that created a
gate insulation filmwth this target obtained
favorabl e property. (Exanple 2) 7 A Hf-300w ppm Zr
ingot was retained in the atnosphere at 1200C for 1

SN R ER
and Sl{tﬂébﬂ ﬁgh&r%r%gb @Sdtb%bﬂuénﬂv $hid Was 'i’é‘t%ﬁ\ecﬁﬁﬂwowc for 1 hour,

Efeafter ect eat " treatment in
subjecitorbep hallirg ahd T600E inta ahdiscoidBapay endgher@aﬁer aubject to heat

e A DB L0 TR APl e
this ca}%. ‘8%5175%”“ ir&glglhir?tagsé,:gthggﬁé%&t%:lmggrlg% @\%I%;aszigllcl)\:us:
$l|a 90@1 W( 'EDEH Be: &0, BE, 08:Cx®.02, UTi<0.006, Thive0.001, Li:

Zn: 0.01, Nb: _<0.05 -4, Ag: ,
<0. 01.<560500w M)QOQOOAUAI<‘Ep@58| 0-5: P<@ bCl: Ng)oicp@%‘) g, T: 0.5,
0 gl Ror
Mn: <§2’1 Jqu % égﬁ ‘Pgdelr hl‘l}% éé%?é@ratﬁ%%ﬁ}q@hlvg gfﬂé Al: <0.05,
Hg: <0@S, Phegd.ol ngi: tite0t,a0g &0, QJrG'OacN: <BBA%uait istwippoefarrall of the
art, 61%at the 1/2 radius portion, and 70% at the
E=‘b‘3VeSeri pheral nei ghborhood. Regarding the back face of

ife hﬁ}bﬁ land 'F&tlc;‘ﬁjp'tﬁls Rla3B8yad ﬂe@a\’kﬁﬁg thE YaRjet [stface, 63% at

centra art, 63%at the 1/2 radirus portion, and 69%
the cantrahepauErSp%eradl thes 12 tadivs hetipnarand r7@g’ara’s rget peripheral

niarigihob  FGaRaRBLecBeo R AL by S5 e BBbl iaP o wes

59% & h%h@éﬁt%%rt Tén%saftrmcwzr@dmjmgamo@f drial sg%aagme peripheral

surface was finished to be and t
nelghbo:dn@crﬁa@fldofregh@!mgart@%ﬂ/adblcb@aas lﬂ%&@fbdné%’ at é‘?ﬁ é:egtral part,

o Wy V\,hl J dt

60% gj3ha /2 g PR et dné RUEPRERE niRmieh b=
Hihe fsUHEbé"?o@gtﬁhe%aéﬂhlé"m{'gégs@*f@cteﬁlmbeﬂmﬂfed f0beRa = 0.25
The filmthickness achieved a steady value at a point

m, andrthei srmle e of the ta‘rgenwwasbawpbiasteeidtm@reate aKargatiin twhich the
i ntegral power _consu ther, the film
SUffaQﬂﬂQ!—l@h‘é'%Sd‘(@tfmiﬁmqlgg %Eﬂndkl’o’ém of particles were
red when the, fi
ATA ABtaaTHERY It BRI PPN DA vy Hplg & piferer of

200mi51r'|3‘r tT16é SirhViBickhes? adtevbd aatéady) eslueadien ;poimdin2ti®es when the
articles/wafer, and both the filmthickness

film W@S anosited o terkkWWbnwiEh infedish Power s9NSUMBLRR: f avor abl e

EpfhbEa s Y Siciheih o iR Aot b nimiBgt Y particles were
measured when the film was deposited up to SkWH, 20kWH and 100kWH, and the
result in order was 1.5%, 15 particles/wafer; 2.3%, 17 particles/wafer; and 2.3%, 20
particles/wafer, and both the film thickness distribution and number of particles
showed favorable results.

(Example 3)

A Hf-4.7wt% Zr ingot was retained in the atmosphere at 1200°C for 1 hour,
and subject to hot forging. Subsequently, this was retained at 1000°C for 1 hour,
subject to hot rolling and formed into a discoid shape, and thereafter subject to heat
treatment in the atmosphere at 900°C x 1 hour. The average crystal grain size in

i RO
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and subject to hot forging. Subsequently, this was
retained at 1000C for 1 hour, subject to hot rolling
and formed into a discoid shape, and thereafter

subJ ect to heat treatnent in the atnosphere at 900C x

1 hour. The average rysta ra| size.in 8 this, case
this capgavaR 1 Qs ninaRAAIY e BMOUTRGATPRS aﬁ.eﬁ@owas

T RO ity o i S 5 Bof Bhghor, oo,

<0. 02<@e040 oPr/,tJMq;QoOm A 1218| 0359 Poo@, csr'oa z:a ero 00 11| 009 Mn:

<0.01 NBu <@0@5an@ 03, Nb sngO&Mcw 1v6\90<9@5 Xt& 04@ 6\51 <|Q905 Hg:
0:_430,

<0. OS(BRT %5%1 \I\E ;onr Al F’Ot%l Natﬂ@e)(u&rhieqﬂgym ﬁ%)'Iogtﬁrg of the

abovegatl oin th| s case was, regarding the target surf ace,
3% at _the central 72% a

art, dg .
gdra h@'w e B it thecese Mamdpapraing e idde Syrface, 73% at
the c&‘?t? bﬁg f%‘?G Af‘i‘tef é\g% r‘%ﬂ‘drdej)drﬂérﬁletandt Beoha the! Qé\ﬂ)heral

centr art, 2% at the 1/
nerghhicaﬂbcd pére!gaodrngathd itk tacet bietrpmrtargletar'dﬂe habit plane ratro was

o 1 S i S R R o B B8 rrorr
nerghﬁ@rﬂbﬁéorﬁﬁﬂt r@ardfitf tHd 2 tthicRBe 2 poPtii, 869% at the central part,

ood.”~ The ‘surface roughness of this target
67% atiné a@rams porticsheadt @%b &t the raeuplzeau neighbarirqthe

tHigsutase %ré'?ﬂeq%arfg@% Eiierstac FRh St pi iz p2s «
m, an{:l(tpg1 |§§‘fa fi Brar F\ﬁé@%a aé‘t%%ctotr?eﬁf%oaﬁaige% iffwRich the

on a avil ng | amet er

surfadd :Iomghheggmeurﬁa’meemeue ﬂasisaﬂm val ue at a point in
time when the filmwas deposited up to 7kWH with

i Tiiedarget paseusasbissdegnsdioan HIOJHmen a Srngaﬁer ihaving a diameter of

2oomy SHRE ia hEAEY RVBAH OBl 4 IS when tne
film w&@‘ﬂé’ﬁo%ﬂéd LG W BIrt fregrae putveer lconsutrdptromvas 2. 8%
particles/wafer; 3.2% 17 particl es/wafer;

S anhen utha ity dhisknaks ofistioBoaNd, TPEE, o1 Ratliges were

measﬁtesctyvhgwtbgq @X'\gﬁ%ﬂgﬂ%lt% Hqu’ k%l@s 29&‘8@?%@2]:@%' 8nd the

resultrlﬁt@déﬁﬂratsrz 8¢ 13t pantiples/veafat; L.2%0G 7 partm:lelsmafer,amw 2.3%, 24
bject to hot forging. Subsequent]
particlesfuatosd 2agl 8OO SRS, GaELbPn §TdJLUmBeY of particles

Sh0W§EE? (g.%gfedreﬁ a discoid shape, and thereafter

treat ment in the atnosphere at 900C x
1 hour. The average crystal grain size in 30 this

case was 60 um Incidentally, the anmount of inpurities
(Example Hs fol | ows:

A Hf-1wt% Ti ingot was retained in the atmosphere at 1200°C for 1 hour, and
subject to hot forging. Subsequently, this was retained at 1000°C for 1 hour,
subject to hot rolling and formed into a discoid shape, and thereafter subject to heat
treatment in the atmosphere at 900°C x 1 hour. The average crystal grain size in
this case was 60 um. Incidentally, the amount of impurities was as follows:

Na: <0.01, K: <0.01, Fe: 0.04, Ni: 0.02, Cr: <0.01, U: <0.001, Th: <0.001, Li
<0.02, Be: <0.01, Mg: <0.01, Al: 12, Si: 0.8, P: 0.2, Cl: 0.1, Ca: <0.01, Mn: <0.01,
Cu: <0.05, Zn: 0.03, Nb: <0.05, Zr: 20, Mo: 0.1, Ag: <0.05, W: 0.15, Au: <0.05, Hg:
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Na: <0.01, K <0.01, Fe: 0.04, N: 0.02, Cr: <0.01, U

<0.001, Th: <0.001, Li: <0.02, Be: <0.01, My: <0.01,

Al: 12, si: 0.9, P: 0. 2 c: 0.1, Ca: <0.01, M:

<0.01 Cu: <0.05, Zn 0.03, Nb: <0.05, Zr: 20, Mb:

0, Au;  <0Q.0 .. 9 <0.05, Pb:
005 b£5%1, Be00V o 45; o, S0 T oB ior the
abovefor aII of the above). The habit plane ratio in thls

case was, regarding the target surface, 63%at the

Jévet habit piane, rasiinathis hesa mas; aegarsingihe targehsurfaes,63% at

e cgd" 5o SRRCAne” 12 ALY el BB, 90 AL Jroera

ne:gth?ﬁoé@nt R%baﬂﬁﬁ@ th8 Backt fdc’éeoflﬂﬂa ta?l@l:-ztlsthﬂohéblplmar@@atio was
% at the peripheral neighborhood regar di ng
60% atrtbelcezmtnahupam b érthe o2 radiusaporting, a@dteﬂa/g gdne, perlpheral

t, th d
neianEHh B A, Fd el HS 472 eRtend R g s oppral et
65% dt #@ 2 sdidapertivas ahtm1gh edtﬁe)p@ﬁp!férakn@ugabotrmd 10
and the side face of the target was bead blasted to

crhieaslface eughiness ofihis karnded sugaeqi Has frmﬂ@&m&aem 0.3 um,

ans i 5 e e e B b o el G Pypicn e

surfac%%%ngg%ewfaglf H@.d:lﬁrl?esftaa—c?'pﬁﬁed a steady value at a

I'lmwas deposited up to 5kWH

VVTHlQ targle Wag| useeer dapasHuBfO ditm drba Bimadfer hating & diameter of
thi ckness distribution and nunber of partic|es wer

200mmea sitectiriigkness pENRVRAR aiBs6Yi Yalde @ & Boatvwh%w\(mn the
fim wa8eP IR up BB yifrPDiSdral FolipCeondtBiptorb ™, 35,

gélurtler t hel é&h\/\ahleknewddlbnﬁjmtlbhe ahdl muntberk ods particles were
i strjbution and 119] d,f

measiisat ot g eSS B T8 Sk RS sBERTR: S e
resunwadwaé%%%%pérﬁ*@éwa@éﬂ qrg%f 00 G5uHiIEIEs/wHTEr; AR 2.4%, 21

atnent as In wer e orrre ntoatarge
particlelsapafehyangdioth nine bmstlam:keesﬁ distabationiaytd cwenbar ef particles

ure of 250-600C, and, for instance, 25
ShOW%(f%’&’ég‘Uﬁ fsﬁﬁ'&%-ng this to high-strength Al alloy such
as A5052 or A6061. Although the same deposition

results as Exanple 1 could be obtai ned even when this
(Exampledgt was sputtered with an output of 10kW with the

nd| n d h ;

CPRE AR o FEGBP 412L B85 Laid, 0o F AR rrposssing

and I*ll%%?*treah’ﬁéhﬂa@tlm Ex/ampl%ﬁfweieffbnﬁedﬂnimoadar@ttérmﬁeabg@lpp!ymg
gh-strenlg alloy, it is necessara/

pressure of 100-2000Kgf/cm* at a temperature of 250-600°C, and for instance,
diffusion bonding this to high-strength Al alloy such as A5052 or A6061. Although
the same deposition results as Example 1 could be obtained even when this target
was sputtered with an output of 10kW, with the bonding method of brazing using In
as the brazing filler material, In will dissolve and the target will peel. Incidentally,
when diffusion bonding the target to high-strength Cu alloy, it is necessary to
perform such bonding at a temperature of 250-950°C and pressure of 100-

2000Kgf/em?.

(Comparative Example 1)

10
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30 perform such bonding at a tenperature of 250-950C
and pressure of 100- 2000Kgf/cn®. (Conparative Exanple
1) 10 A Hf -50wt ppm Zr ingot was retained in the

at nosphere at 1200C for 1 hour, and subject to hot

A HB D toRi 7 REoT yobiselatofd e Slaasiiings ot ABGORC for 1 hour

treatment 1 n”tAe atnos 0C x 1 hour.
subjecive hatyeoliing andlformed inte iezdiscoid shapki and dkereafter sabject to heat

veam b AR YBBOT hofl, TRH gD g s i
this cas@-Wds 350 /. O%idémélg,%@@hodﬂt ‘of imBufifles Was a5%ofldws:
My: <0.01, Al: <0.1, Si: 1.5, P: 0.3, d: <0.05, Ca:
a:040.07]) K: €0.08, FeMr0.040 Ni1Q.10uCr<€0.0%, UZr0.0D10 Th: M0.001, Li:
.05, M: 3, Ag; <0.05, W 0.08, Au; <O0.05, X ,
<0.01 Beroed opoMalx b, A <026 911 B F g8, b M05ieacip0n, i 0.16,
Mn: <A1 'CU: Scd'OBPZh! ﬁfoﬁ"hhb:oio.bﬁ?méoa %ﬁ@VSQ.OﬁTW: H¥8! tAu: <0.05,
pllahe ratio in this’case was, regarding thé target
Hg: <G.05f BRbe <06PPpBIt <0t @80y €F 40aiN:, <Tb%uatt is mapprir2for all of the
b Ladi us portion, and 74% at the peripheral
abDOV€hLei ghbor hood. The surface roughness of this target

StHe R&Kit Wand Fatios ethid @abe wits, Telarlidg the tdigefRUrhOE, 69% at
side face of the target was bead blasted to"create a

the cenirglepartn Tifeciattthe 14rfedius monidmeeodwad% iati dimedperipheral
. hbe ﬁ’s\ = 6,um This target was used to deposit a HO
neig tf?ff‘ Gh. a Si wafer having a diameter of 200mm The
S drrCk RRRIhNRSY 0P YRl target Samcy WddSishad RPbERE £ 0.3 um,
time when the film 20 wasS deposited up to 5kVWH wth

and thensigigr flcepoivite targetimasi bead Bladteerto dreetd &l target in which the
thi ckness distribution (1 o) _and nunber of particles

surfacgdpaghpess e finigied iR g Ram 6WdB. deposited up to S5kWA,

0¥ et wp G g Rebo L, HES i T & BTl Ry fameter o

200mmh. 9% 260 particles/wafer, and, although the film
t hi ckness distribution was favorabl e, numerous

pee filen dRickpess aokieyed & steadyamiug isé & Beigein Wme when the film
was AABRSHEANE ShOSRRLEGHNC Bholf3F kA RA A rE R Eone fim

thickndS9 @fistfieiitidn (PY) .anc@Admbedid? Particled Werkom@aBdred when the film
Nevert hel ess, since the deformation during forgi ng was

was depogiiad epdd pkWl 20kWH avd 1080841 aang the nestltin orderswas 2.2%,
150 nglrcT:%s?vl\JrfS:tfetr;l [ITPS%Ad E%r;])%rﬁé]gsfw%‘gr'; Hhd 1.9%, 260 particles/wafer, and,

although the film thickness distribution was favorable, numerous particles were

“and s@tj8&oicthsRGin an@Jbgegﬁg@ygw%%ﬁétair%cﬂsﬁﬁ 00g:C for 1 hou,

generated and the target was unsuitable for practical use.

(Comparative Example 2)

A Hf-15wt% Zr ingot was retained in the atmosphere at 1300°C for 1 hour,
and subject to hot forging. Nevertheless, since the deformation during forging was
extremely small, it was necessary to reheat this numerous times during the forging
process. Further, much time and high costs were required to form the ingot into a
discoid shape via deformation processing, and this was impractical for commercial

use,

11
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process. Further, nuch tinme and high costs were
required to formthe ingot into a discoid shape via
def ormati on processing, and this was inpractical for
commercial wuse. 11 (Conparative Exanple 3) A

Hf - 0. 19wt % Zr i ngot was retained in the atnosphere at
1200C for 1 hour, and subject to hot forging.

(CompetBfRIERBkpYe 3§ hi s Wwas retained at 1000C for 1 hour,
5 subject to hot rolling and forned into a discoid

satnhlr&@,Jhw t%ﬂé?%%tf‘mé% refaiestin the atemasphesaeid A07TG fehd hour,
.NDS . Lt
an SRR RLRSERlindCp sedubiil il Vieg YRR YRDAS o1, hour

subje B Wt rdlfindg BRETHINMES MBS @scdidl Shriye;, ahd thetdafter skibject to heat
<0.01, Fe: 3, Ni: 8 Cr: 1.5 U <0.001, Th: <0.001,
treatment incthepatmosghiere:at 000 x khopn, e average etystap giain size in

i i W hn I 56 St e s APl
3 : N -0, - { “THO. i
QgL .8 6,0 o0 S, T 0poreu: <oon
Be: <@Gboy &)g: 9h61hAbi<0.p) Sie2.daft @.8.nCl:hiG08aba: wlsQ1, Ti: 0.07, Mn:

<001 R A0 88 - RS AR GBI Hhc0.05, o
<0.05J[0ﬁbk Riged £l Bi: 1D.0¢1 ohbeoh@d20d,hR: &uoL 268t iouahpeshrafl of the

I's target surface was finished to be Ra = 0.3 gm
aboveand the side face of the target was sandbl asted to

SRl 5T I S s R BB e, oo
the cggﬁglgl e 769 fat! theon/2 Sidivefartibayviang 496 aaetihe péripheral

] mm The filmthickness achieved a steady val ue
neighl@rh@ogdoi nt in time when the filmwas deposited up to

S L PR S o - 0.
and t!ﬁ%‘r%i%&gﬁ%_l‘b?rtﬁe Unad wiemlddied fib! drewrs adergsi iredvhich the

20kVWH %nd 100kWH, and the result 1 n order
surfacsaouhAtss Wasdmished sbedfer 6 UM5% 20

particles/wafer; and 1.9% 5 partj.cl es/ywafer, and,
P oincatetasmLsaia fepesing HiRID B e st waer eVl imeter of
' t F st i
200mft "Bl lp (06 5511558 & BEKAP e et e ron e
film whis|depbeiteg dipwot3kWHiwith integral pewes cgnsdimnption., and it
was not gossi ble to create an integrated circujt. _3?
(Bortper 4npidmeshisiassssliskiygion 6hod AN HHNASE Y Rerticies were
measa?e?whgﬂ%e%ﬁmEv)égg%leSo%ité/@ aprt8t§<Wﬁfj 26&w¥9%98 100kWH, and the
result in order was 2.2%, 12 particles/wafer; 1.5%, 20 particles/wafer; and 1.9%, 25
particles/wafer, and, although both the film thickness distribution and number of
particles were favorable, the variation in the property of the device having the gate
insulation film formed with this target was significant, and it was not possible to

create an integrated circuit.

(Comparative Example 4}

A portion cut out from the same ingot as Example 1 was retained at 1000°C
for 1 hour upon omitting the hot forging process, subsequently subject to hot rolling
and formed into a discoid shape, and thereafter subject to heat treatment in the

12
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for 1 hour upon omtting the hot forging process,

subsequently subject to hot rolling and forned into a

di scoid shape, and thereafter subject to heat

treatnment in the 12 atnosphere at 1000C x 1 hour.

Thus, the conposition (H-0.23wt%r) and a of
atmosvhwr .ailtq,o%g %t Mohe JHHE. dRe E%HHB@%“Q" frl'%eo 88%%@ and

amourﬂrd?'lrﬂpﬁhﬁgs bk bet i tarnq;éetagsura?@ﬂ eh@bi t plane ratio

75% at the centr al

SEAC crysﬁl/(gamntsﬁme i this w@sﬁ o, tth@lrnabarpiaﬂé%tlcﬁms tdgrrding
peri pheral nei ghborhood. The surface roughness of this
the tang@t getfase,r Taibeatihe ganiiad pait, 8% at e ¥/ragliug porticn@nd 45%

h e target was bead blasted to create
a"theéeﬁﬁﬁé’%?”eﬁ?@ﬁm%&P surface roughness was fini shed
%eb@rféacerro'ﬂghﬁesg Br thié 2drget sidace'fed firfsirPRsbé Ra £0B ym,

filmon a Si "wafer having a diameter of 10 200mm The
and tHe lsmhet faicekofeie targebms bead biabied db wereate a tpogett ini which the

when t he | mwas deposited up to SkWH with
SUﬁaC?HPBg?'&‘FSSp‘HWéFm@@ﬁgJ %ﬁ BéMihe film thickness

dlg-ﬁ} 'Eérgs & E ﬁ%p \H%g%gﬂ.afnq{‘d%ﬁ% % g\faf%t h%\g?{& Wameter of

mpr act

200mraCoMprer filini Mﬁcmaméved\apm‘adywm abt pbintim tinee when the
sane |ngot as %%ﬁ 1 was subject to deforpation
r

film wasoderastiag Withniegrah RPWRINGPBRYTIPERN: Rib the film
thlcknéggs Q%nbuﬂ?a‘?mﬁt;%@gﬁlg{noc?ane TS FhiyeSdtZhok %th1 §°/6°?e°s‘bectlvety,

rorn this ca
and it wegdnmpractidaie t ar get surface 75% at 20 the central
part, 64% at the 1/2 radius portion, and 66% at the
peri pheral nei ghborhood. Regardi ng the back face of

Comﬁé}ﬁt&é‘F&ﬁFnﬁlé §Z8habit plane ratio was 74%at the

centra %at the 1/2 radius portion, and 73%
;) pdsr@opecubmnairomnéin@hmaotmmm Exargplediingvashesubject to

deforgtior, BrdGesS RS gt Mieaimeah AR AL qIerBE i e R get.  The
averagg@ E}%@&%ﬁ\dﬁlz@% € casé WS pHihness of this target

I nished to be Ra = 0.3 um and the side

e habit toend aatg:etn WBQOSBQJ\ME regatdihg ehé liangem@uﬂrace 75% at
create a tar ich the surface rOlé%e(ness

the cpriisiRad, |6ihe akathe /6 RGNS FATIORG ¢ @k dae peripheral
e A S
74% gatathet centrdl ipaet, 889 dthibe B2 radius paHIOdlemdl 73,% afptheoperipheral
neighizQifiap e BRGNS Fba(2 SHOREoR) PRRIPTH b Slofhe Sentral part,
65% s 1P BRIIMS hBrTRASNHSEH ARt PBriphér& neighborhood.

The surface roughness of this target surface was finished to be Ra = 0.3 um,
and the side face of the target was subject to lathe turning to create a target in
which the surface roughness was finished to be Ra = 1.5 um.

This target was used to deposit a HfO film on a Si wafer having a diameter of
200mm. The film thickness achieved a steady value at a point in time when the
film was deposited up to 5kWH with integral power consumption. Further, the film
thickness distribution (1 o) and number of particles were measured when the film
was deposited up to 5SkWH, 20kWH and 100kWH, and the result in order was 2.0%,
12 particles/wafer; 2.5%, 35 particles/wafer; and 2.4%, 105 particles/wafer, and,

13
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was deposited up to 5kWH, 20kWH and 100kWH, and the
result in order was 2.0% 12 particles/wafer; 2.5%
35 particles/wafer; and 2.4% 105 particl es/ wafer,

and, 13 although the filmthickness distribution was

favorabl e, .the nunbher.of. particles | nere ased as t
aithougfly et TS Bihiitioh s Eiefppauiee e “AimBRr i drparttes
mcrea§§él a@‘iheﬁ%@@t%% i ngot aS Exanpl e 1 was subj ect
def or ion processing and heat treatnent, and

manuf actured into a target. The average cryst al grain

(Comﬂsﬁl}{%‘ﬁ‘f%%tépﬂiﬁz%%?se was 42,um The habit plane ratio in

regardi ng the target surface, 65% at

tAep@reBh ! 8t R tirorhl the aéarh@eln%bi’- dadbxgmpler ti evas @u@ject to
72% at the peripheral 10 nei ghborhood. Regarding t

deformpalion peressma fled mragéneatma@t raalsi ma@umurreai inge @atarg%t% The
at th central ht. 13% @ 1/ 2 radius portion,
averadg, ghisa i slge BEHS rés< I 42 Bbor nood. and.
:Ig'ge?pgwgﬂéﬁ? réfgog!%t Q%&Eg@%&?ﬁb 8Riing e @é %ugag%b ,55% at

2 ra Ius portio
the cemtralh@apter 7 thherdl thleen@]kmdhmd)orﬁm aundf F886 r@tuglm]epsripheral

vl o RS S35 B S HEE Yte PeLGabl SRS o wes

63% a&%ﬁbeééntﬁa@ ﬁrﬁsiswréi%ésﬂ.ﬂ_g'aﬂﬁm géﬁ@he aﬂdt@T%@ét iHe peripheral
ich the surface roughness was fini shed

nelghlguhnourhagdt segandingatha  d&2 thiskaegs portian, |-$Qfl&| aﬁ ﬂ'lﬁ §ﬁﬂ’@ial part,

63% a3y tadidy BB, AR ot 4% péRRiPal hbighBBindiR.L %,

VIR sLiff 68 raligiees oCis tirget eorfadd wash euisjeof td faghe turning to
I nvention The present invention yields a superl or

be Raet fle? wnh nanthdhe isidepfasei efdtbedargatrwasrsubjest to blasyerocessing to
havi ng favorabl e de osition operty, and depositign

createsp dget WnYVBH?hgtBﬁ g rOPaW%érW% |f%§ egﬁeet%fﬁéﬁ pgim.
e B, LT BBl A o Sl PG Bameter

of 200MaALT AEtedK 0p teERGKWHE fee rtheffilmlthidRnsdBo lachevainsteady value
all oy target containing either or both of Zr and Ti in

with infegrad SOWRREGRBUMBEIONOOW ppm 10wt % in Hf. 5 2. The
haf nium al | oy target according to claim1, wherein the
average crystal grain size is 1-100 arm

Effect of the Invention

The present invention yields a superior effect in that it provides a hafnium alloy
target having favorable deposition property and deposition speed, which generates
few particles, and which is suitable for forming a high dielectric gate insulation film
such as HfO or HfON film, and the manufacturing method thereof.
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3. The hafniumalloy target according to claim1 or
claim2, wherein the inpurities of Fe, C and Ni are
respectively Iwtppmor less. 4. The hafnium all oy
target according to any one of clains 1 to 3, wherein

the 10 habit pl ane ratig gé Eéhe pl ane {002} and three
pl anes {103}, {014} and lying within 350 from
{002} is 55% or greater, and the variation in the
total sumof the intensity ratios of these_four

1. pA hatriurdealloydarget eontaiingiedther pebotwefofr ard 31 ins2 gmss amount

fni u Lo arget according to any one of clains 1
OHOO M/]‘b 'ﬁH{ aver age roughness Ra of the erosion

2, f‘ﬁféehﬁfnu!irheaﬂ@f ﬁtﬁgeﬂ 8cébrAihg2td Blairh51,6whihein aérdverage crystal
| oy target according to any one of clainms 1 to 5,

grain s»t&alse'I-ﬂOﬂnem aver age roughness Ra of the non-erosion
face of the target is Amanufactgin

3. nithdh@irm Wé’OMa?aﬁgﬁhaéFPW“Q atpgsla'facaopa.%m erein the
impunﬁ@?of’f:e Gr ?hg?\ll%ré?%eﬁ)ec‘ﬂ@é]gq g dmeed. or billet Of a

un a I'S subject t forging and hot
4.  rTid hafpium aihﬁydtargﬂtl aao@;d:agdofa:m oee ofsiaimg 140 3, wherein the

800- 1300C f I
nabic e R0 B AT AL Rl 88 PRI G, WP dp 1) ing
W|th|n835°Tﬂ8rd”fW ajgt s89,ngr F?éétéﬂ afd triee vhadtidrim #he eotal sum of the
target accordl ng to clfaim wherei n the hafni um

intensity ratjost efrthese fwrmlan&gd@nemmw@a lacstigns &% RO FgPRES €.

f f .
s o BARRLAR HHoa I bl PP AL B peren e
avera r&!gk@és@'ﬁé’ﬁf Ple rbsioh fate af tHdtargetis 6(01612 rhe
acki'ng plate. 25 10. The manufacturing nethod of the

6. HHEieihamiai aljoyt target accordingi tngamy) oaayofosiaimsf 1 tol &i weerein the
averagh EotghESA H@M@g;@& fact it fioet 250 Gmge”

7. flgfrﬁ,g %’Lﬁtﬁg gﬁ} gﬁopﬂl\e{ Q%fnﬁﬁ'ﬁdallgygafdé?%ccﬂdiﬁg 8 #%ne of
claims 1 to 6, wherein an ingot or billet of a hafnium alloy is subject to hot forging
and hot rolling or cold rolling, and further heated to 800-1300°C for 15 minutes or
longer in the atmosphere, in a vacuum or in an inert gas atmosphere.

8. The manufacturing method of the hafnium alloy target according to claim 7,
wherein the hafnium alloy target is diffusion bonded to a backing plate.

9. The manufacturing method of the hafnium alloy target according to claim 8,
wherein Al or Al alloy, Cu or Cu alloy or Ti or Ti alloy is used as the backing plate.

10.  The manufacturing method of the hafnium alloy target according to any one of
claims 7 to 9, wherein the non-erosion face on the side face or the like of the target is

made to have an average roughness Ra of 2-50 um via bead blasting, etching and

formation of a spray coated film.
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