*~10 March 2006 Magnetic Thin Film Media with a Pre-seed Layer of CTi A
Rel at ed Applications 5 Co-pending, commonly assigned U S. pat &hMaagplG0dat i on
- _bearing serial number 09/500, 710 describes the use of an amor phous or
nanocrystalline CrTa or AITi as a pre-seed |ayer. Co-pending, comonly
assigned U. S. patent applications bearing serial nunbers 09/798, 235 and

10/ 059, 780 ddagnetic (Thin FélmiMediapwith aPresseed/kayelri ok CiTiAlas a
pre-seed layer. 10 Field of the Invention The invention relates to magnetic
thin filmnmedia and nethods for their fabrication and nore particularly to

rragnetirc]%é@'réa Abb%io?%s having a pre-seed 15 |layer and a seed | ayer prior

to an underl aye ckground of the Invention A typical prior art head and
di sk system 10 is illustrated in figure 1. In 20 operation the magnetic
transducer 20 s supported by the spension 13 .as,it .flies above the disk
16, Fhe GRGROAING. EPTNERNY EsSianedy (X HACRLARRIGRLON hearng serialBymber v |

conposedygbosl7e BRstribEd the 856 OF Bhtdifoiphdlis & iokhytalliRETRThor AITANSI ti ons

(the wite head 23) and reading the magnetic transitions (the read head
12). Theased pee-seedllaygrghapendingnebrimomly assigeed Usf dpatent applications2, 23 25

travel 3long conductive ds | re .attached to or enbedded
I n theiﬁﬂ gnssq.r "Eg‘\f’eﬁ@bﬁ%ﬁﬁ\%ﬁ@”prﬁ@%gb %cp@e. s HEF Shed over points
at  var yamgrphadsdr rindcAREaiing 01T 486 pretyerid |ager_t.he disk 16 to read and

wite circular tracks (‘hot shown). The disk 16 is attached to a spindle 18

t hatl0is driven by a spindle notor 24 to rotate the disk 16. The disk 16
conpri s . 26 on 30 which a plurality of thin filnms 21 are
peposi tgﬂe%ﬁgnéﬁllﬁﬁé'ﬁ ms 21 include 1 10 March 2006

The invention relates to magnetic thin film media and methods for their

fabrication and more particularly to magnetic thin film disks having a pre-seed

15 layer and a seed layer prior to an underlayer.
Background of the Invention

A typical prior art head and disk system 10 is illustrated in figure 1. In

20 operation the magnetic transducer 20 is supported by the suspension 13 as it
flies above the disk 16. The magnetic transducer 20, usually called a "head" or
“slider," is composed of elements that perform the task of writing magnetic
transitions (the write head 23) and reading the magnetic transitions (the read
head 12). The electrical signals to and from the read and write heads 12, 23

25 travel along conductive paths (leads) 14 which are attached to or embedded in
the suspension 13. The magnetic transducer 20 is positioned over points at
varying radial distances from the center of the disk 16 to read and write circular
tracks (not shown). The disk 16 is attached to a spindle 18 that is driven by a
spindle motor 24 to rotate the disk 16. The disk 16 comprises a substrate 26 on

30  which a plurality of thin films 21 are deposited. The thin films 21 include



~-ferronmagnetic material in which the wite head 23 records the magnetic

transitions in which information is encoded. Reference is madd Merchi2§Q6e 2

. toillustrate the thin filmlayers in a particular enbodinment of a magnetic
filmdisk 16. The substrate 26 is glass. An 5 anorphous initial thin film

deposited on the substrate will be called a pre-seed | ayer 31. The seed

| ayer 32‘err§mﬁg@@§cmateaﬁt|@ whl@hﬁhewée@eadﬁrewﬂﬁtmlnn;agb@tm t he pre-seed

| ayer a | ayers. Materials proposed for use
as seedr}%@fo %'ﬁﬁl&@_@ﬂ rﬁhf%ﬂ}n\’s %'X?é(%’lt{:m tantalum N 3P, MgO carbon,
tungsten, Al NRefeedice Birhdansl F 2to illastkate the shiafilmIay&re.iA%6 to Bian, et
al., the 10 use of a O Ti seed ¥ I s described. Following the seed Iayer

i s typi darfigular ermpgim_anﬁ@‘ra ig filraidigk 16n dbei supsiratz26 isglass. A0 o v and
G5 T imorb ol STRABFIE A ¥Ebosifed 8n WP siliPalVilTbel SuBRSPHIDR:AT 1 OUS

all oys o Z50 PO CFOr BXa e%allo IS
CoPt Cr . |&gisti31.0Thé sebdriaydrs32 mdépasﬁetimmtalth&rpqueé@tamrar'Eyp]éalbpbumed in

the magnetic alla rotectjve 15 overc Is, used to inprove

wear abi It F?Pr%ﬁéeécy!ﬂ?féf%sﬁfi'%/?éﬁ&%fe' q)fhﬂ%'ﬂ 'gléﬁfﬁod'}/‘ﬁiﬁﬂa'ﬂé’é%ﬁ $8 above
|s one gf, U?é‘&al%%éﬁ'IQ%Jfr‘stuhaEde%ﬂForﬁﬁﬁﬁﬁ'itS uun‘u“{!afn a‘Pur@ Rpss gberc rbdpyl tiple
underl ayers and nultiple magnetic [a ers ave a een osed i n'the

prior artungsten, AMfl%eAleNh/blrar&‘hRaAi onin(BQ. ptent®788)056us Blaylse'abl ithe
materials faor t he | ayers on the disk, as di cusse her I S not
necéQsar‘ﬁve nbé ‘éﬁ?sq layer i W‘Qﬁaonpm"é‘ﬂgﬁﬁ9 Sﬁﬁdﬁ g9 ?r'at erial,

but s &hﬁuﬁ%@cﬁ?&huﬂﬁ?ﬂbg%ﬂﬁe 19yé1e38 80P as (W‘@'i‘vta'?\% @FT:U"I‘P'\%V' ayer is
sputter deposited at a su |ent el evat ed nperature on a Ni P-coated
‘Al My sulfetroeiagnetif 20" alebnlthedblnafllm i$ based onT\Iarmusl%moys @rfroobalttrhuekelpl taX| al

h 11-20] PO of  the hex | 25 bI
O Pon ! hoef it By Sardbls, AccdRiRRR Red bRSEEPGSERT. 2 hddfifhai edich
[11-20] dofehrpftahtalu® and bbrarPare eraasad urﬁﬁ@tﬁbgﬁenaﬂlaw Ak t’élawél anes are

predom nantly parallel to the surface of the film Likew se the [10-10] PO
ref dbs tayescqat|layesfis Merd do irapraver weaabdityapdcorosiorpiesistanes dhe disk

pr edom Qe%é&‘ ment described above is one of many possibilities. For example,
multiple seed layers, multiple underlayers and multiple magnetic layers have all
been proposed in the prior art.
The preferred orientation (PO) of the various crystalline materials forming

20 the layers on the disk, as discussed herein, is not necessarily an exclusive
orientation which may be found in the material, but is merely the most prominent
orientation. When the Cr underlayer is sputter deposited at a sufficiently elevated
temperature on a NiP-coated AlMg substrate a [200] PO is usually formed. This
PO promotes the epitaxial growth of [11-20] PO of the hexagonal close-packed

25  (hcp) cobalt (Co) alioy, and thereby improves the magnetic performance of the
disk. The [11-20] PO refers to a film of hexagonal structure whose (11-20) planes
are predominantly parallel to the surface of the film. Likewise the [10-10] PO
refers to a film of hexagonal structure whose (10-10) planes are predominantly
parallel to the surface of the film. The [10-10] PO can be epitaxially grown on an

30 appropriate underlayer with a PO of [112].



- parallel to the surface of the film The [10-10] PO can be epitaxial gr own

on an 30 appropriate underlayer with a PO of [112]. 2 10 Marcid Mewh 2@&

. technique used in the prior art to inprove magnetic recording performance
'on thin filmdisks is circunferential polishing to create a pattern of fine
"scratches" (circunferential texture) which are generally oriented al ong

tracks (conce@neitechnigye sispdan thenpriar ar te impeave. mageetic faordingt he texture of

Chan'. it o AR GlonsSs BrELAIERRIAL Ry R38R BRI i noa

eye. SIOeﬁ‘ne'vl|scrél@he§'h00ﬂ@u@ﬁéhelﬁﬂﬁﬂfext@eﬁ%ﬁﬁﬁ%mér%rén)hbﬁéﬁte@ él@ﬁgf er ent i al
texture this fine such as is described in Jones, a

5, 490, sotgacksH@Oﬂ@@ngp@yﬁies@pntth@ digjpariace. oﬁhwspelﬁe @f thmtﬂxtﬂrerﬁf.g depo'su t ed
can have. gy, 'e%\h fpgr?ﬂﬁnﬁ fkg% nﬂgrg‘sggpqéﬁ%tr%g pte'céﬁn;)eren Lb‘f'é‘sfs %n‘%‘ﬂnﬂro‘“’s and

al so upon I't errsti ure on

magnet i ctygicay. An&mmeextuo@appehss rirest-ltke tbrthélumlmaemd éyae | Sypeciale magnetic
ani sot ropylsLor a w de range of nagnetic alloys, | ongi t udi_nal recording

it is sod mseqwemntﬂ%n%ﬁ&saav aﬁ@ﬁV%GmmWWﬂeH@mrﬁ thisffme such
circunf egeqty cr@g&‘?ﬁhbﬂasté}ga’l é;wﬁeb%t ggli ?hgﬁ"abécfﬂé'—’fb étlo f&fﬁ’\ eof the 15

circunferentia era I's call'ed the orient ratio (OR).
For exaspface dtnahiatr a thib fillRds deplosited 287 haké assighifisanhelfedt@nvthe way e to

¢ _Etxili@[”)e Bl GHIEP A0S lfééﬁow%%aa%ns’ﬁ%ﬁﬁ r Cb’ﬁlrfi o Coffect s
hexagonal ﬁﬁ“‘é?fﬁ%&éﬁ@“f pRCITH 9y B8 coindy WeBHRO telR®,

ci rcunf dhemnplaheyna@mtwmdsohremsfdtaa/m@mnm magtSathanlelSt F6B667236 to
t.ructure as:

a pr o- s deaStufaar E6Rfing A5 sBrufes bSERINNa E Nont soBraf (e Rua - an
under | aype drchfeitial @redtioh thad ihQIﬁé %méledlfman%e%h@bﬂhe
15 - circumferential Hc to the radial Hc is called the orientation ratio (OR). For
example, Kneller U.S. Pat. No. 4,287,225 states that he was able to obtain
uniaxial magnetic anisotropy (i.e. OR>1) using circumferential texture with an
amorphous SmCo alloy. Others have shown similar effects with body-centered
cubic (bcc) alloys. Current disks typically use hexagonal close packed (hcp)
20  cobalt alloys and most (but not all) circumferentially textured disks have an
OR>1.

U.S. patent 6567236 to Doerner, et al., describes a preferred embodiment
of a layer structure as: a pre-seed layer preferably of CrTi, a seed layer
preferably of RuAl, an underlayer preferably of CrTi, a bottom ferromagnetic layer

25 preferably of CoCr, an antiferromagnetic coupling/spacer layer preferably of Ru;
and a top ferromagnetic structure including: a thin first sublayer of material
preferably of CoCr, CoCrB or CoPtCrB, and a thicker second sublayer of material

preferably of CoPtCrB with a lower moment than the first sublayer.

30



25 preferably of CoCr, an antiferromagnetic coupling/spacer |ayer gr ef erably
of Ru; and a top ferromagnetic structure including: a thin fli0rMarcsZ80ayer
of material preferably of CoCr, CoCrB or CoPtCrB, and a thicker second

- sublayer of material preferably of CoPtCrB with a | ower nonent than the

first sublayer. 30 3 10 March 2006 Summary of the Invention The applicants
disclose a thin filmmagnetic nedia structure with a pre- 5 seed | ayer of

CrTiAl. The CTi ﬁﬂe seed | ayer presents an anorphous or nanocrystalline
st r uct urIMmAgY @f“'ie VeP¥eed | ayer inproves in-plane c-axis orientation
whil e mai ntaining a good orientation ratio. The pulse transition width

(PWs0) is narrowed and the soft error rate is inproved. The preferred seed
| ayer is RuAhe amplBa'ntsfdi@elsaseiaptthiimﬁlmmamretiﬁirgediastmtlﬁiegmitreajpr'es a

bol Il ust r gt | t h | at i onshi bet
the peagestim oG Thasutisitiedded areiiasp0B S afiaghats BF ., "
1| ustr ahoeryataling SteEtuRs. TRECTIAIQeaeBaBS fngBigs Ii-biaind @&xlsn whi ch

the pre-seed’| ayer of the invention can be used. 20 Figure 3 is an
i |1 ust r ariedtation mhllm@amtamlmmgaoosit@rmtam caiimgTbJemulsgyanaqﬁparWIdth

| mvent 1 S i f¥EonEH el ey BB PRERE bl e Msfortes SRERIAN T° 11

Enbodi mgnRgAFor | ongi tudi nal rredl a on glass or other nonrret allic substrates,
it is inportant to maxim ze the c-axis in-plane crystall ographic
ori édtation and

Brief Description of the Figures

15 Figure 1 is a symbolic illustration of the prior art showing the relationships

between the head and associated components in a disk drive.

Figure 2 is an illustration of a layer structure for a magnetic thin film disk in which
the pre-seed layer of the invention can be used. ‘

20
Figure 3 is an illustration of a magnetic layer stack including a bilayer upper
ferromagnetic layer structure for a magnetic thin film disk according to the

invention.

25
Detailed Description of the Invention and the Preferred Embodiments

For longitudinal media on glass or other nonmetallic substrates, it is
important to maximize the c-axis in-plane crystallographic orientation and
30 maintain the orientation ratio. Some pre-seed layer materials contribute to good

in-plane c-axis orientation when used on smooth or randomly polished



30 maintain the orientation ratio. Sonme pre-seed |ayer materials contribute
to good in-plane c-axis orientation when used on snooth or r abMuarthy2006
polished 4 10 March 2006 substrates, but turn out not to be satisfactory for
used on circunferential textured substrates because they produce a much
| ower orientation ratio (OR). The pre- seed | ayer described herein is an

anor phousybtrafey) Ot Yarinddutines td BeeJatiefactdryifor uséd bAirchaifetentiBpidxdtGreddar | y
suited to use on circunferential textured substrates since 5 it hel ps

achi eve subsbates hegausecthey produes adnueh |ayver alieniatian edio (PR). ghTe ipsert at i on

ratio. T, sition
pul se g%oﬁlgygb@%érﬂﬂzﬁ er%pggga 'Siﬁaérl?szcr) &%@W%@&?gqﬂé)erecncﬁﬂps made to
Fi gur es dloyrtHaistpartitllady saited tdnese lvinncifduiifetential textured subsdragés sincel m di sks
16 enbodr\&l ng the invention. In the enbodi ments shown in 10 Figures 2 and 3

the & Til helpaf&hlea@ 3 goed iR-Planesegesis erantation as yehasoahigh 9us§tat@ne surface
26 whi ch Y P, T gbﬁr‘b?né{gorfﬁrgthg%ggr?ﬁaﬂéeﬁ)ééc@t useéﬁ&h@htr%s.trw eélﬂ&é The

CrTi Al pre-see ayer o I on may a vari ety of seed
| ayers. widéh (PWN5Q) apddrpeeved softerror rdtet((SER) ef erred seed | ayer RuAl may

D015 bl o0 s ks B T R 11
Lo, pmsEiOhy B 1oROEHATHEIAERR TN BiBodtReR IR e KoP!
fil rmOrrayFlgereng)and\& thie €©HeAl Iayethnsaspmttér&tewttlted |dsmebﬂy oato tife ( 11- 20) by
RUAI seclioRlipt Sufees 20manial payibe s i AR PhE BRP PR Sed Fot ai n an
under | a)@frfa‘@et hrie Qf'ﬁfA‘?EF@Qeéméi)e@'Eﬁt!% Irﬁ/_@hﬂbh fvayPhe u@@@%t@ﬂ@aﬁe@_@ﬁ' L
all oy magnetic filmwt preferred in-plane orientation of (11-20). The
(11- 20) se@dilayenspdhedanTiAlpreassadohayagwith the ipeefeaedmeeddayer Qudhmay t han
one. also be referred to as a CrTiAl/RuAl bi-layer structure. The CrTiAl layer allows
15  the following RuAl layer 32 to be kept very thin, thus saving on the high cost of

RuAl. The chromium based underlayer 33 may also be kept very thin when

CrTiAl is used.

It is known that the cobalt alloy magnetic film may be grown with the

in-plane preferred orientation of (11-20) by first depositing an underlayer with a

20  (200) preferred orientation. A RuAl seed layer with a B2 crystallographic
structure is used to obtain an underlayer with a preferred in-plane orientation of
(200) and a cobalt alloy magnetic film with the preferred in-plane orientation of
(11-20). The (11-20) PO is important for achieving an orientation ratio greater
than one.

25 Figures 2 and 3 illustrate the layer structure 21 of a preferred embodiment
of the invention in thin film magnetic disk 16. The films include a magnetic layer
structure 34 which has antiferromagnetically coupled magnetic layers according
to U.S. patent 6567236 to Doerner, et al. The CrTiAl pre-seed layer 31 is the first
thin film on the substrate 26. The substrate 26 can be any prior art substrate

30 material with glass being preferred. The applicants’ most preferred structure

includes a seed layer 32 of RuAl (B2 crystal structure) and a CrTiz underlayer



25 Figures 2 and 3 illustrate the layer structure 21 of a preferred

embodi nent  of the invention in thin filmmagnetic disk 16. TheMarekzg006
~include a magnetic |layer structure 34 which has antiferronmagnetically
“coupl ed magnetic layers according to U S. patent 6567236 to Doerner, et al.
The CrTi Al pre-seed layer 31 is the first thin filmon the substrate 26.
The subs33.ate 26 can be any prior art substrate 30 material wth glass being

referred. T appl i cants' st preferred structyre,  includes a seed |ayer
B0Cor Runi (oS RSB C R Ya a4 i Gotmpesed o) unluaiinsgERVErIWhilra 2006
33. The fyRABENILStrAfRYEH ﬁé@f‘ék&?"ﬁ' Hép%#é‘ﬂ?ﬁ&ﬂ%gﬁet@ lﬁiéé#r @thtk 84Had ap1@aSt Whi ch

care further illustrated’in Figure 3. The preferred magnetic |layer stack 34
has at |fedsdistinetuayelisst The bottapgnegneticlayer #dris adgromagnetiganatesial of a

f ti teriagl of 5 the,.t dip.th ' t of thinfil

ai sko. naielBe i e fiorat shinnBa 6. ' Fuetbins abnafe sybebsor ndl ude
CoCr, Caidtfom adgriedictisydt 44 intlddRCole! 08PtOY M CoPCH witheCagPbefits Wi th

10 to 14 at.% chrom um The thickness of the bottom nagnetic |ayer 44 nust

be chosdirefairadbutheapplcantewithi Wkisets abto chomiom. Tagthickressaglthest r uct ure

40 as indi.cated abov but . 10- SLLOOB | 1 erred. r.an The
Coupt i ngr Ul BlagtaETayd b4 mlist Be o RER T Felaiaf 1o oSS BRI s Thar 1o
sel ect ednhgnétiv lalyer sRIBBRS KO GR ihdlicattPhSovd &t AR-IRARGEirémsAgel  structure
40 with the bottom magnetic | ayer 44. Rutheniumis the preferred nmaterial

for 10he RIef@sTadEANgeackhe rayrlindispageitayaid Joisiaonormagnatc natedalwidh asui t abl e
forioe: ; . _ -Ae Sare: _ .
and t haitpickBEsy fias S SQREY fodntrefbBlaRYE I coldié e B imfabmefiE Ry, L)

accor di rgrdcturehtd withdhe battbm fnagnekieatgples 44aRutvenivah ¢ theSprfigseédons is a

preferred target thickness for a ruthenium coupling/spacer |ayer 43. The
top magrBaiesia &réhewpe&@gfﬁaaem layer 43,3 the pyiopag;i %'98’533 ALgditARe| ncl udi ng

L AR T by I, I bl e misr 42 1

15 alloys. The thickness of the exchange/spacer layer 43 is according to the prior
art; for example, approximately 6 Angstroms is a preferred target thickness for a
ruthenium coupling/spacer layer 43. The top magnetic layer structure 40 is
preferably a bilayer structure including two distinct ferromagnetic materials. The
interface (first) sublayer 42 is a thin layer of material with a relatively high

20 moment, that is, a moment higher than the second sublayer. The preferred
materials for the interface sublayer 42 are CoCr, CoCrB and CoPtCrB. The
preferred thickness is approximately 3-15 Angstroms. The interface sublayer
material is selected to have a higher magnetic moment than the second sublayer.
As is known in the art, the moment of the cobalt alloys is decreased in varying

25 degrees by the amounts of the alloying elements, e.g., platinum, chromium and
boron, that are included. Therefore, even though the first and second sublayers
may contain the same elements, the atomic percentages will be different to
achieve the goal of a higher moment in the first sublayer.

The second sublayer has a lower magnetic moment and is also much
30 thicker than the first sublayer with a composition and thickness selected to

provide the Mrt when combined with first sublayer that is needed for the overall



20 nonent, that is, a nmonment higher than the second subl ayer. The preferred
materials for the interface sublayer 42 are CoCr, CoCrB and ChPMareh 20P8e

. preferred thickness is approxinmately 3-15 Angstronms. The interface subl ayer
‘material is selected to have a higher magnetic noment than the second
sublayer. As is known in the art, the nonent of the cobalt alloys is

decr easaunagnetiastructgre5 Tdegtopeferiomadnetiaayertstrusturehehidh imgiudgesathenent s,

.g., platj h i d b t hat i ncl . Th f ,
Chaugh” st g seCoind SubByah s dBrapeH L6 Naite X GraalknMit fiacr h8 tatirine <. 1 he
at o o pROAMUGHERE [4dr! sBihsl thbaict Moment RIS Wpplibe rispletR!fickd i s moment

in the first sublayer. The second subl ayer has a' | ower hagnetic nonent and
i s al so butdi®nzem.t hi cker than the first sublayer with a composition and

that 5 neodelld BrereRed3hBKhFFs bot e T B Boesaenugie F dote Aol et o
f err omagiat Mhel gefsrred cofipdsRionahiaiyd idtomtlSsattao 20 &tTh AOMIMERMNEH .
subl ayer, is designed to have a greater Mt than the bottom ferromagnetic

| ayer, dhetraaainder baing ﬁﬁmmatﬁz@ﬂuab@pmi@eemﬁ@%oﬁ chomiug andy,  but

m o aat SNkt rRRE FFIAIRyerls E5RESEeq Ml B2 cucladteBhiR Bl i End o oo

al um nurghekdtbre, t Siibstamntial ab® Algnfmnoxi mat el y equal atom ¢ percent ages of
chromumand titanium The RuAl |ayer is deposited with a B2

crysilal | ogr agRian experinapicanpaiing media witha Ersodish orerseedil@ayersm at . %

al um num: j i fa i re-qeed | ayer
on a Cﬁl%cé&}fé%erﬁ@ g%w?@g%é& gél}gg%ra %@ghé %QQ%@&@%%%‘% ?ﬁént of %/he
pr e- seedayéreofethe dfivérition was féurmhtorachiéveiadidrificaritiydowendegose 6f tdint | y | ower

d f full i dth, half i (FVWH - diff ti f h 11-20
CoBTe St e adea BB -G aTastondor B2 ALcahatereak. Then {11 me )

Thi s shoygidiie GFidhthion ratio was the same for both films. This shows that CrTiAl
15 pre-seed layer produced a better c-axis in-plane orientation for the same OR
values.
Table 1 gives the transition pulse width (PW50) and the soft error rate
(SER) for disks made with CrsoTiso and CrasTissAl12 pre-seed layers. The data
show an improved performance in both of these parameters for the CrysTissAl;2

20 pre-seed layer.



- 15 pre-seed | ayer produced a better c-axis in-plane orientation for the sane
OR values. Table 1 gives the transition pul se width (PW0) aHdMahgh 2086t
error rate (SER) for disks made with Cr50Ti 50 and Cr44Ti 44A112 pre-seed

"~ layers. The data show an inproved performance in both of these paraneters

for the Cr44Ti 44A112 20 pre-seed layer. 7 10 March 2006 Table 1 Pre- Seed
Layer PW60 (nm) | og(SER) CrTi 50118.6-4.7 Cr44Ti 44A1 12 117.5-5.1 5 The atomc
percent conpositions given above are given without regard for the small
anounts of contam nation that invariably exist in sputtered thin filnms as

is well gy to those skilled in the art. The invention has been descri bed
with 10 respect to particular enbodinents, but other uses and applications
for the PreSesdddyatyer BWIihdénimvent i odogiSERYe apparent to those skilled
inthelart. 8 10 March 2006 CLAIMS 1. A thin filmlayer structure for use in
magneti|lc recording cofprising: a pre-seed layer off CrTi Al having an
am)rphcqg,fﬁ5 ructure; ay Bgast one sggfylayer above|the pre-seed |ayer; at

| east gne_under| ayer above the seed|layer; and _at |l east one magnetic | ayer
above t|l@rgngaAlbayer. | 217Fhe thin f{tomstructure of claim 1l wherein the seed

| ayer ils—RuA—having crystallbgraphic—st+ructdir e.

L =7 =

5

The atomic percent compositions given above are given without regard for
the small amounts of contamination that invariably exist in sputtered thin films as
is well known to those skilled in the art. The invention has been described with

10 respect to particular embodiments, but other uses and applications for the pre-

seed layer of the invention will be apparent to those skilled in the art.



3. The thin filmlayer structure of claim1l wherein the pre-seed | ayer of
CTiA is approximately 5 to 20 at. % al uminum 4. The thin ¥4 Maghza08p
structure of claiml| wherein the pre-seed layer of CrTiAl is deposited on a
ci rcunfergnid@®s textured nonnmetal lic substrate. 5. A magnetic thin film
storage nedium conprising: a substrate; a |ayer of CTi Al deposited on the
subst r at e,l- t he Actrin M laxyer sHycrs fanweimBagnese recoEHREFMRINNG ne structure; a

layer of RUAl Quel (delgayef¥EErToAI favidgAhanRRthoudlnlcBRSt one underlayer over
the | ayer of RuAl at I|'east one nagnetic |ayer over the underlayer. 6. The

magnetic thin faf leastonepesddayepehaymthstpresegdiastnherein the OrTi Al has from5
to 20 at. % al l:ém Féirghe dndemd er%@%%{: geeplfggar;fh# m st orage nmedium of claimb5
i A p y Ir ma

wherein the Cr has  appr oxl mat e o0 20 at. %alumnumw th the
remai nder bei ngt kpgroox mapgbaticylayee ghravk tletundetayper cent ages of chrom um and
titanium 8. The magnetic thin filmstorage nmediumof claim5 wherein the
RuAl has a B2 crystallographic structure. 9. The magnetic thin film storage
medi um of ¢l ai mhe thih Gk isfudthe o€eThindll Whsreibp kebdi 1ok & BuAIr'aming@ B0 30 nm
thick. 9 10 March 2006 10, A nethod of fabricating a magnetic thin film

st or age meEBSENPEBRYF FEIHYSt he steps of., depositing a Iayer of OrTiAl on a
substrate, the CTi Al having an anorphous or nanocrystalline structure;
depositing a | ayer of RuAl over the layer of CrTiAl; and depositing a
plurality3ef | ithin gilra dayengricaye of daimp whereinile praisaef layeriod 45TiAd e

approximately 5 to 20 at. % aluminum.

4, The thin film layer structure of claim 1 wherein the pre-seed layer of CrTiAl is

deposited on a circumferential textured nonmetallic substrate.

5. A magnetic thin film storage medium comprising;
a substrate;
a layer of CrTiAl deposited on the substrate, the CrTiAl having an amorphous or
nanocrystalline structure;
a layer of RuAl over the layer of CrTiAl; and
at least one underlayer over the layer of RuAl

at least one magnetic layer over the underlayer.

6. The magnetic thin film storage medium of claim 5 wherein the CrTiAl has from 5

to 20 at. % aluminum.

7. The magnetic thin film storage medium of claim 5 wherein the CrTiAl has
approximately from 5 to 20 at. % aluminum with the remainder being approximately

equal atomic percentages of chromium and titanium.

8. The magnetic thin film storage medium of claim 5 wherein the RuAl has a B2

crystallographic structure.

9. The magnetic thin film storage medium of claim 5 wherein the CrTiAl is

approximately from 10 to 30 nm thick.



magnetic |layer. 11. The method of claim 10 wherein the CTi Al _has fr8r25 to
20 at. %aluninum 12. The method of claim 10 wherein the Cr H0Aflang200

approximately from5 to 20 at. % alumnumw th the remai nder being
approxi matiel y aguéhodbdOofabricafifg & engage shiaffilmeturaeimsdiandomptising then 13. The

net hod of claim 10 wherein the RuUAl
The met hodteB¥ofcl ai m 10 wherein the O Ti Al
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t he spi ndnenocpysellipggedtiie: thin filmdisk including a layer of CrTiAl
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us or na

havi ng an anor pho

nocryst al

Ine structure. 16. The di sk drive of

has a B2 crystallographic structure. 14.
Is fromapproximately from10 to

nm t hi ck. éa)osiﬁngia%’yeﬁlf)fﬂ}'ﬁ“iﬁmiu%ist?eﬂé, tie OAGNEhdving dndanssipiicas ot Ncl udi ng a
head; "a spindle; and a magnetic thin filmdi sk nounted on

cl ai m 15 wher edepasitiog @pRirdlity lof kayérs omershe loy2 @f RuAl,daciiding afleast e The di sk

drive of (r:r{aai
al um num Weh

€

q:cJISe\r/\herei n the CrTi Al has approximately from5 to 20 at.
tn¥ % emai nder bei ng approxi mately equal atom c percentages of
chromum and titanium 18. The disk drive of claim 15 wherein the RuUAl

%

has a

B2 crystallographic structure. 19. .The disk . drive of claim 15 wherein the
OTiAl is lrlippr eﬁl&qtéqc{p%fcﬁad% lfovjllebel%gergg# 1Ahma§:b'pm]£to 20 2t % aluminum.

12. The method of claim 10 wherein the CrTiAl has approximately from S to 20 at. %
aluminum with the remainder being approximately equal atomic percentages of

chromium and titanium.

13. The method of claim 10 wherein the RuAl has a B2 crystallographic structure.

14. The method of claim 10 wherein the CrTiAl is from approximately from 10 to 30

nm thick.

15. A disk drive comprising:

a magnetic transducer including a read and a write head,

a spindle; and

a magnetic thin film disk mounted on the spindle, the magnetic thin film disk
including a layer of CrTiAl followed by a layer of RuAl and at least one magnetic layer,

the CrTiAl having an amorphous or nanocrystalline structure.

16. The disk drive of claim 15 wherein the CrTiAl has from 5 to 20 at. % aluminum.
17. The disk drive of claim 15 wherein the CrTiAl has approximately from 5 to 20 at.
% aluminum with the remainder being approximately equal atomic percentages of
chromium and titanium.

18. The disk drive of claim 15 wherein the RuAl has a B2 crystallographic structure.

19. The disk drive of claim 15 wherein the CrTiAl is approximately from 10 to 30 nm
thick.
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