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Rel ated Applications 5 This application clains
HEsHIENMYERATURE, dHGE STRENCI T, GODORIABPAt Bt TERIALS FOR USE

Applicati ri fi er 3,
2002, whi @ﬂwﬁ%@@@ﬁ?ﬁ%@ %g?%{sﬁ Cb’;‘}i’ #ﬁmﬂm@
herein. 10 Background Read/Wite heads are electronic
conponents that read I nfor rratl on on magnetl c nedia
and/or write irffiepsdieference lpdgd den

Read/ Wite heads are used in rrany el ectronl ¢ devi ces
and are commonly used in conputers to read and wite

i nf dﬂlmaetpphaatioﬁ cla&md pﬁbﬁm ta TR $teés BrotimayPatdilt Application
Cﬁg]'p icated assenb ines are typically used to nmke
Sertah NopaY 4w #4; é'ﬂ?fie%ﬂ%era‘?fd 3, 2003, wdueh s herebyinogtrerated by reference
her&hectroni c conponents. The Read/Wite heads are stored
and transported in special Read/Wite head trays that
facilitate shipping the heads and processing them at

the assenbly |ine. Most Eead/Wi te head trays
must . prevent any electr i scharge (ESD). A
t 1 aif ed FWIRE BeddRDirs %ﬁ&t@ﬂlcn@&hﬁ&wh@Q:h§tufefa§Ci§fohﬁ§ttlorf B& magnetic

20 Read/Wite head rests upon into a conductive
medigrahdioe write nderthation wetosmagnetie nzddiavReastt Writecheads are used in many

lectricity to dissi t hat static, ch
cledfishic e e v §ﬁlr‘/ £ 0 HuPHsR P S uhlk grpation to
andd@sri aGohpheds arehosyral | ; in appearance, they resenble
bl ack peppercorns. The Read/ Wite heads are therefore

di fEpmplisatechassermblyrlinep are fyajpalnased toganke thelRead/Viritkadeds and
to Rl lUAK ‘%ﬁtp'eélggttwrﬁé Whfpo @gntyef thY ROBMWHAS EERIAM Lhfed ang
trarfspamed e speayl, Re&ﬁ&‘ﬁntal headwhreys mmamatm syhi;fpmgs thes @dads and

Read/ Wite h are conventignally fro
PIOW@EV\L@P%% Wseﬁﬁﬁ °a Mot et Wirte Hicad AFajF @aust prevent any
elecﬁfo@ﬁluc dﬂ@:ﬁa@% BSOS ke ‘?é nlafe SRIR Eifg%g Iﬁﬁéﬁé Rl%ds&rﬂlc@%hat the .

because “it supplenents t
Re?éﬂ’ W@W h@sﬂ l’eﬁiﬁ upfm mltceg chydustike sarfacke Aacdirylm:emva smrfaca allows static

t eria talnl teel is
elec%%ﬁg ut% Cilﬁfép agehsé) aétraf gﬁ‘tﬁs&\?ﬂﬁae ca%fmﬂ?ud Uf?(f’rit %fteur es,
but TheVREADWLritp hgaindre darleadlefedandadnkall Gh %bpea%rﬂ')enﬂﬁ§5resemble
steel, however, is difficult to mx vvlthapolymsr to

black: pepgEcornsunt eoReaddiVaits headsi ase thsreforeadiffi@iistossegdf the tray has a
dartESIBPUR k’&Bl&%&ﬁﬁg 1?&1f'ﬁ<{ﬁa " e&@n%} t?gt tﬁgl’eec\d}v@lte RadirE present in

prone to ave snm I nsu
the tray and to remove them from the tray, especially when machine vision is used.

D

Read/Write head trays are conventionally from a material made by mixing a
polymer with stainless steel. The stainless steel is sometimes referred to as a filler because
it supplements the polymer's electrical properties by making the polymer into a conductive
ESD safe material. The stainless steel is conductive and performs well at high
temperatures, but, without pigment, creates a dark color. Stainless steel, however, is
difficult to mix with a polymer to achieve a uniform distribution of stainless steel.
Without a uniform distribution, the material is more prone to have small insulated spots
that compromise the ESD-safe properties of the material. Further, the stainless steel has

magnetic properties that could potentially damage the Read/Write heads. Moreover,
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that conprom se the ESD safe properties of the
material. Further, the stainless steel has magnetic
w@r@pesss@es that could potentially danage the PCT/US2003/027562
Read/ Wite heads. Mreover, 1 WO 2004/038760
matPdals USZEO@M@ Statbs steal reqiisd kighwmdecentratiorst afipigresgs &t edbr them,
re h C entrations of pi. nts to color them
S0 t@%q}%gtpr%ﬁ igs ]geplg?ttep%lsargforpﬂr@?rﬁ,g erial are
conprom sed. Summary of the Invention 5 These probl ens
are sol ved by nakin%mRead/VVIte head trays that avoid
the use of stainl esummasglof thedavemi@nof st ai nl ess
st X e U e
e s PEot S Bl G oy Tl RetB e SO0 GGy i 88 wse of

staibiesastsel. t gteadof staigéds-st,oned] agide dtllerorte ﬂse&tUddh@equenﬂy, the
concentrations of pignments to color them

h
g la o s SORble. e HgoRNb ath Golysbla Reciie they aet ehtdaiored and do
not it bh O ERAYR I pfmal il SOBERRHE, P HAREARE: fating the
trayis rare préforablys deezathI ¥vhigle tdngmtlattirea highaktrdn@ds polgmer and a metal
.&orti on of the tray conprising an electrostatic
XIf-schar ge-safe surface for receiving a Read/Wite
heag], pridfelidd t i cthERCS B8! iRGerRRACis Y RAadWEE HRa@frad! at least a
I east one high tenperature, high strength polyner”and
portaen |ofatbe mmecﬂmpmm@)amddectﬂ'dﬁaﬂcl @h@hmsﬁf stifgoel or receiving a

RediyRis, derdy THE IﬂeerES%f%@b ing o pL et TRBELAY, thcas She high

temPedatitd,, high Gtren %Iﬂbﬁ%asﬁ%ne%étﬁﬁbﬁldgnm Hﬁﬁﬁé‘ss of the
relate to a co ore article for receiving electronic

colerorfpbaeritesialyimey be meagured anthassiggod apiLuyadid inythe CIE L*a*b* index
t rostatic
(Se%@g&ﬁéﬁﬁeﬁ%%‘?)e%%@& b ]I'lt;%o%trrpn ses a mxture of at
I ea@trtmeeﬂmbgdhnteﬁmpeelatw rte ahlcg]mra’ID aticlen@rh rp@iWngr electronic
I eas}1 one mst oxi de a%t ast_one

at
COmBONERLS Hhnts o A% §mgr?’eP£I?tr “Y SLpogksts dhaty @é‘a’f’%ﬁn electrostatic
dlscﬁﬂafgéwaﬂﬁ S§rfoce RN 1%15%%9 %eﬁfﬁltﬂlg: of Beleat orfc]:al‘ﬁgﬂ gerﬁf)erature high
| east two subsets o trays wher el n each tray
strepgibmellymst, af legsd oRetstal hmde,%mlhat teantporiegesmet. Certam embodlments

gl RGP SRR AP 5l SR B R S o

subSdY et trB8| WhéreinCedchairdy BAPAQIIGRIIES of Podlkeds it BAch comprises an
article for receiving 25 electronic conponents, the

elecijostatie dlischoigeate srfaget Wil cpdr sehsat a@nmgn&nosubset color distinct

fror 4RE ({tﬁétnglbggt c§lbfCt t%{llu DR e to a}l r{qu for receiving
str ure conprisi'ng e4st one el'ectt 0stat]

elecﬂhiomd‘ladsrgﬁermfse ﬂw @ftﬁ@aahﬁxhﬁg aCStAYtirs efbr aomo,q:tngr ﬁlcbﬁu@brtmg an
| east one h| gn’pe at ure hi gh strength @ ymer and
ele%liomce&gmpsﬁ | WER; ROTHRFESIRgG, rat gleasthame gipcfrostatic

distfiHdeGafd sUBIR that comprises a mixture of at least one high temperature, high

strength polymer and at least one metal oxide, wherein the surface has an L value of more
than about 55 or 65.

Certain embodiments relate to an article for receiving electronic components, the
article comprising a tray having a plurality of pockets, each pocket comprising at least one
electrostatic discharge-safe surface that comprises a mixture of at least one high
temperature, high strength polymer at least one metal oxide, and at least one pigment,
wherein the surface has an L value of more than about 55 or 65. Certain embodiments
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t han about 55 or 65. 30 Certain enbodinents relate to
an article for receiving electronic conponents, the
wa@edaoBsgeconpri sing a tray having a plurality BET/US2003/027562
pockets, each pocket conprising at |east one
relatel éxta osethod cofd p&ﬂmahvgeasmcls ufolr aelectrdrae mwoegssing,e hea method
congﬁé%l%ge c%l&g ):?l%a‘y qu%gag}%c{é&c%&tgatﬁéﬁ%{sgé%%glecgh%at}gi discharge-safe
surfh&saﬁlbt 1ed A ER ten\gs&it@ﬂenh estrebgth 3By M@Sandn dondattie filler,
of nore t an abo%t 5 65 i:glci‘ertaln enbodi nrents 2 WO

whepgin Alt0seire0 crumyisssoonB valpg 9652t leaskpbaus 56 or &5 nandrig@siglivity in the
ran#{e?ﬂﬂ?" t%glo (ﬁg rolﬁfsnts' ;elr %%DT%% ﬁheer%ﬁa[t?xg' Sﬁf%eo?seﬁg‘t'terI]Qh%l Fn average of

aboth@1 of OO 5iifAciRs por ﬁicBCUeﬁsﬂnaa&meddn&ﬁh &ﬂge 16 afn@ethod of producing
surf ace that  conprises_a high tenperature,

an agtiqle iRyt heqioniprRipcatriasathe v somprisig rasaldmgvaqfé%hwnt%pocket
S ta.).e t

that 6(%?1{1)%“3% gﬁg%gcrétﬁlﬁ%ﬁ; tﬁi&cllkarr]é’@%walféa s 6(1:% gﬂeli‘to‘f%%g?d—%ggu hi%?teﬂ{perature

higlo hurmgﬂepolymeaamd awbedwitive tfitler, sxhek@n ehe surfdcatcbmpnsdssaan L value

of e JrRAIP R ool 4 BFH B0t 1 FON BY prig apigper sauare

wh&@Bin@d dkfa8e {HaiRl 8hA '&’V@ra%é' SRS MYor b *@Q 5 'i'i?(ﬂl'@@ﬁier inch.
conprising nmolding a tray having a pocket that

conprises an electrostatic discharge-safe surface that

conpri ses a high 1tﬁ@gaturel Eﬂiegﬁa strengt h pol yner
and a conductive rface
COMMEirsaSdepiis the \¢abidthaldkystemdfor h%@l@h%‘b*%a@d arfd%the L value

and a resistivity in the range of 103 to 10 ohms per
for e@italir enbodifénsi n” t he surface is flatter than an

av 0 .

o cipe op AP pinbeRroy oty KRBT BB Sipptben

codrigimatdepiysi msef—snfctlfhﬂ dbFighte A ihaisw Sp ankcaeitbyt lree 1-3 in

value 15 for certain enbodi nents; Figure 2 depicts a
Figw§12% Pbcketed tray for receiving el ectrical

CONMmenent c’f“eplctﬂ SRty ofiGe! 'tﬁ&zssoﬁlgﬁ@ %Smsa%@atck&[‘ cMiguration.

Figure 2 in a view as indicated line 3-3 1n I gure

2; and Figure 4 deplcts a plurallty of the trays of

Figure 2 i | ODetlled
"D j}1g@i’?—’?—»&-‘ﬁﬁﬁ%efelrred

Descriptio

e grdreméd ﬁﬁbédiﬁlehmﬁﬁé irﬁ@nthéh i8 An E3D-sat R ReIWiWheid®tray that
head tray that is Ilg':] in color, is made of a high

is lighhoge celotiris, madegnf athi @fﬂrpef?élﬂfynh}gh siisagihopalangs agd contains a
me@ﬁ&f}he Rt O8nd Heta? de-gl}ﬁlepﬁlte?érab(fff n@ﬁldek LiGiddr ef erably

udes ceram
The lightness of the color of a material is objectively quantifiable using the

Commission Internationale d'Eclairage L*a*b* color system (CIELab, see K. McLaren
The Development of the CIE 1976 (L*a*b*) Uniform Colour-Space and Colour-
Difference Formula, J. Society of Dyers and Colourists, 92:338-341 (1976) and G.A.
Agoston, Color Theory and Its Application in Art and Design, Hedelberg, 1979). As

shown in Figure 1, the 1976 CIE L*a*b* system assigns every color a position on a three-
coordinate axis. L is the measure of lightness, and has a value that ranges from 0 (black)
to 100 (white). "L" is used herein for the 1976 CIE L*a*b* system: elsewhere, L* may be
used to refer to the same value described herein as "L". The a* axis indicates the amount

of red or green and the b* axis indicates the amount of yellow or blue. Thus a value of 0
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25 The lightness of the color of a material is
obj ectively quantifiable using the Comm ssion
WO paoe/08860 onal e d' Ecl ai rage L*a*b* col or syst ePCT/US2003/027562
Cl ELab, see K. MLaren The Devel opnent of the CE
for bothe'aft. and "bE' f)didatgsf @ balaGedogray. SSane tha CIBbRb wystem is device-

B 083 PO e OBA Y R 0 300, e e
are flteQidblansing teind@idded atstOMhal e AirhilRRto BRSE Killed in these arts, for

Hedel berg, 1979). As 30 shown in Fleggre 1, the 1976
exaigple, Py Hsipe adgieckancs sugten & os wsappleot ctan@dgpt@rsmxe srngfactured

by IR SEREAL B B IS ARSIy B SRS o

Corporhaiidre) Rafhlséy,l NJugamdaie Ndinoltd oCM 2902076 Tehé ]L*ia;bﬁ objective,
ewher used to refer to the
q“ag'ﬁﬁgé’?% éP‘E 6‘\?/5@6}15%@&3%‘? %ﬁ% ¢ lightngss of ppyceler. 5% s
| nd{ g&ias b iU %Ertalﬁferﬁtﬁ)%ﬁéntg Bg ?ﬁté}fh%h blaeseP} forFH< héein that

i ndi cat e t he anolnt of | ow or us a va
pro‘oﬂe @)r @ N\@amahamﬁg@o&mssmﬂuso 023baz 100orFdvaixhmple, a very

bal. anced .S _
dare e 3 vt i< Racgh ey BuBR Bothor iheaihop bk p schiove
an ERaloff QbsecRTDULRd WG AEmaRb! &6 24k oin HiesCL8D added to

val ues are nmeasurable using standardi zed tests that
achigre afngpg-Whide celer chassdo dRPJ | Ad sxampleesfamelestrostagic discharge-safe

o BT A S ORGP v« s
coldrnista pﬁl@é&ﬁnetﬂeﬂt‘etond\/hﬁﬂﬂamhl ﬁ)ouMSlA"/(( B’tquzagml inth@cﬁ@l-doped tin

577 and, by Mn Cor por at i on, (node
oxidg qqgﬂ@célvemagg@é)whnph {has an Lg/algﬁ of gﬁ@cqqe\}'éS" in Figure 1, as measured

iR Rrek
usifl R e0, ros R FRL R D Ao IR Bt K ihe CIELgh system.
Thearthy damplet dessfibathhercimlhae bee ‘Gisalallfymietelmnhmdeo tiall Within the ranges

e.for an L value that ranges fromessentially O
ass?tofoﬁi&’glﬂ %00. For exanple, a very 10 dark, near

bl g6 konteadt @8 cHB¥EnREHAPRdRYSith ﬁ%th@ﬁ% hf‘ﬂle%ie%ﬁﬁrﬁeldl\’bf Brt. certain
carbon black to achieve an L value of close to 0. And _
emhgimantsisghepntl, haseig. pravideadioru ma@aaéseélavmanab@ghdbevalu@ while
.achi: | or
B B PRI M0 ) OB dRdRn LGRS pffperics
Moi¢deeraseréais ltnﬂmﬂtmélﬂ)sf réthigCinbldabitityC ohgauiatstics rsaaea§ iffaghess. An

havi.ng a |i lor is a oI yet her et her ket one m xed
aspegt O cedR Of %@@Pms laﬁ § WisrL @eigkexidesnon cergirjcgdo achieve
the %&@ﬁib’s%ticv&saﬁfrgé' st anmoﬁﬂatﬂ% I%Eerjtleél alAfot%fr a@éec? 1ofS&efain of
I'n Figure’1, as neasure Ing a reflectance
thess pmbt)dmmmtst 10 it me ozﬁhlgh wuppnturgriogh stramgth fadymedse Another aspect
of GRS QB LAt Botsn Gl HEGOPE HOWPBHICHER ol Tnges in the

conﬁﬁﬁﬂ?%onﬂ%b%t 0 ft@ rdbbut Ded QY cdileiPBlclaSOMeP embodiments achieve
conventional processing nmethods in the relevant field
colagations havipgrandi malue of at least about 33, about 45, about 55, about 66, or about
80. Some embodiments have colorations that fall within an L value ranging from about 45
to about 100, from about 55 to about 99, and from about 66 to about 90. For example, a
material with an L value of more than about 55 would mean that the material in question
was closer to white on the CIELab scale than a material with an L value of about 55. As
described herein, the conductive, polymeric, and conductive material concentrations are

adjusted until a desired combination of mechanical, color, or conductive properties are
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20 enbodi nents set forth herein provide for materials
having a high L value while rmaintaining suitable
wore@hass7e@l and el ectrostatic di scharge-safe cpomusiooye27562
properties. Mreover, certain enbodinents retain
achigpedi Bsithe eontemplatest applisations Sushhadissthpatt coedb readily be performed
t h nts s the use of
by RPER or 480 stiTa Plost A8 PG TRRRMEE FiSatecr rostati c

dl SA; h@hganp@ﬁ’@r@ hiblCatepp it pdym@Tio PRITEHBS -ondMatiAg high resistance
ect of certain of 25 these enbodinments is the use

to hgat ﬁidgﬁletnéﬁ%%r aihGrolymeigis Reekeeably Fesieany e rtBe chgaicalepolvent N-
metlﬁ'y;’lgﬁfﬁhdoﬂte GE&bR %?{ap&&esﬁdﬁ Fhad %g{gsﬁv% Sodifie s 556" A A high

opi c flow pa ran cont rntium

tempetraimrea hight st@ngth palyndr HEOQA glase txraﬂsmﬁfrtdnqieﬁiure%ﬁﬁir melting point
di ments achieve colorations having an L val ue of

hlg}gf 2B 4RpUIAIGE C- Firthep dhe high strgpeshyhigh femnssaiurea®lynagr preferably

hasggﬁl%essgpatléﬁ qugoodl ments have colorations that fall
tthin an L value fanging fromabout 45 30 to about

10(Exafr1pdrm aftidgh t&ﬁpér@tuﬁé)dwgh Si%engdngoliyhes alopdlyifenylene oxide,
about 90. For_ exanp material wth an L val ue of
fon BT et RSB GLACB5 P 56 TEa £RERLS MelARLG . ielycarbonate,

po st gyt ST U] S BRCE A 6Pl

(PEEKl) £ | npolvﬁherkdndel ct i(PEK)pol pnb'sulﬁmea n d(RScm ductéttafluoroethylene/

perfR P BRRE SRORe o D chaFethesrl g RSy Smeh i Shperature
amaZpHAE rl%élﬁs(l'ﬂr@ 9(?%1%@@6‘1{60 @815?@) %@i%&!é%%@é Qﬂﬂﬁ(sﬁquld crystal

achi eved for th | at ed appli cati on.

mru@%molmwluien@ :mlpngie &BVB@M @hﬁ@@/tetryﬂlanrp@hslsm ofpolymer

ft di h
ETEEE PREASH R R ARREPERT I oo e dlpbn\ Sarympinviene
hexi&m@b@lﬂﬁ@&rﬂhﬁt&oﬂhﬁﬁﬂwﬂﬁ@htefp@iiyrﬁéradm’@) b Aeatik@MWixtures,
chem cal s, ol is preferably resistant to the

blenghoi e poArYS atwnclsldﬁéhwplygm Feeihed haeean aery, also be used.
EsplSH8 Qe Rrai e BEIE! PROQ! pﬁ@l P’ﬁ @gb,a{;Agp,' ¥EA! FEPAHFAIRCP and
t mer as a gl ass

enperature, high 'strengt
the ilkan Fixamplest @r@gh dtmperating / hJ gh mféﬁg't}m pobmiend archhlgbesiven in, for

D7 St Bhienp Voo 00Ra: bl e ST naelIdh s paten

applh@ﬁ&hs EPGPaU&EJO@MSPQTf[FS@?Q@@W et G@/@43§‘ﬂ}gﬁhich are hereby
strength polymers are polyphenylene oxi de O 1 onomer

INCOFRATRLEC hﬁrwnd?yl@fqr@@pn nyl on 6,6 resin, aromati C
pO|AY a‘i’% fd%sﬁlfér 5?9 8 %B%]%{ erial H}ak cfucfe meéal Oé%ﬂe and can be

pol'yphenylére sul et nyl pen
add@bﬂoyeehlgb It@ii}fthk&t bigh strleREtEHolynflty eteh%r HEESD %afeﬁﬁiﬁ)mal having

ol ysul f PSF tetr fl uor oet hyl ene/
a 11%\&(: lot, gy sy Q[(._.})@? E@B@J‘F‘)@f’r&r usppap Read/Write head tray. The
metAYxYRE ?Fe'_ﬁpz)klfefa%ﬁﬁm )Peﬁ%%lth %mts ?gg%gcf ﬁHo ce rcP b %U etal oxide

resin pol yal | fone po ye eri
dopédPerimicki (uickl fdbyssty@ically have a light color that allows them to be used to

make a light colored material. Since they have a light color, other coloring agents may be

—

exar

added to impart a particular color to the material. Further, ceramics are durable, and metal
oxide/ceramic combination materials typically have electroconductive properties that are
independent of humidity. A ceramic is a material consisting of compounds of a metal

combined with a non-metallic element. Ceramics include metal oxides.
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15 polyner (LCP), polyvinylidene fluoride (PVDF),
et hyl ene/ tetrafl uoroet hyl ene copol yner (ETFE),
wo eanad7eor oet hyl ene/ hexaf | uor opr opyl ene copol POEUS2003/027562
(FEP), tetrafluoroethyl ene/
heﬁdnlrdwsa;ﬂsumulemiab exidesianc gabmphifiest bwalemmmeb@@tey piar oxide,
andt l'ike. Mxture

basip, ARG U EiRe RESHI T P Oes iy, e BRI Shorate

utaruﬁ@lddlbo@do a6 Io@ide]y:alm efiauabueragy eTiEst oflokies RESentfidry and not
PASF, PFA EP, HTA, LCP and 20 the |iKke.

mteesledﬁﬂ mutghe priogh of drpawantiore, Pyl csunpleg of fifersyae provided in,

for BkyBler 0.9 28 Nty 01010 BB Gut o R ARSIt aer s

6,4 E489; GB38334; &fd 3,240,85%)8x%hiah drd KeBSR06p42%A] hbéin by reference.
00/ 34381) which are hereby i ncor porat ed herein by

In gespalcthie anetal orddlen mgxibgeddned| aircoatedawith mgoiker metal as needed to
ehdn des netal oxide and can be 25
lmpqgé)eg tocé@ duE nperature, high strength polynmer to
cr eﬁtpeefane«Eﬁﬂbrsaftm dmdlee Ipiaﬂiculaah]i amgmoay-ldbgdsd tig okaie, fon@dxample,

nmechani c es fo
the By O P{Oéluﬁégao‘tnfl%@undpﬁ R RarRs £l é)ryel\@ﬂlmﬁaswal Co.
Thedd Fﬁﬂu@ds%b Cnzll %%ﬁlﬂph@ﬁ@il—%ﬁa Ofh {1 ht green-gray
metal oxide doped ceram cs. Such fil ers p| ca %

in chiove Thede aphars glidvo ifortthecreamrovﬁm&ﬂaeads Mothkuewmerdngemf hght colors,

ght col gred. .mate S nce ave
incif5G, it PEpreS) B oy R oo 5 e Rl Sy il make
tran@pA¥aritt fileds A 1O Mie Advahhi@edref ﬁfolstaberarﬁ'iéﬁ t iRh ,as CREABArESEiveness,
are durable, and netal oxide/ceramc conbi nati on

feSlﬁtatl@rfP@P@SIWSC@Flﬂveﬁab@héWéEQr&@E%n@l@dtl@lWeSOb‘fe@Eert i es
t haAn@tﬁ?t P eﬁgl%ﬂeﬁgsg N ﬁfleljg Uign \gfalElYers Aésﬁg(fl?g{ ﬁtelnﬁteawhlsgers and

mat'er| onsi of “conp
monsi ﬂdﬁtlﬁllﬂﬂ},ﬂpd’t‘%ﬂhﬂn Itlcaneleeﬁﬁlrﬁlumﬁﬁlmhbmﬁa whiskéerslewhighalre described

Xi des 2004 387 PCT/ US2 3 02756
i cXmilach e Fotet Mo M S A [T B lyars P vprPorated
her@ﬁ bgtr%fer&ice C 19X 't% WRARECHBIRE S eS fat Blani Ry Hgﬁh% Peross-

oxl ot assi umtltanate mag nesi rate titani
sectaitiad pied @f up itmatwwi 8]0 s0fch TR 1u¢h md : bngth oﬂabeutl at $gastof0 times

oxi des..is and n ded
the SHRES e R eBnSribghy fef SERaRSmisLarg iR totc figeh stronger
thard R 1yREyavd1 €l eht | Khve Sa fsRhil@X (%mdﬂ S THoat @phinN@Sisker fillers can
6, 413,489; 6, 329, 058; 5, 525, 556; 599, 511; 5, 447, 708;

impgovel thesggngth of 2coRmpsite Aepigial 49 vwéfaas RPRaEh OtheR DrABERISy such as
al

o 5 G5 BRSO 18 R28ad BFREREL A 0By s of

whislgers) eedardvided uhdepalid trade ©mhaDEN TN ¢ Otstiniay Chédmical Co., Japan;

preferred filler is tin o pa tlcularly
thesgm ﬁ‘?ﬁﬁ}?lcd‘@?}élfff% gt %&w&%aﬁpaﬁaye& @1de.10" the fanily

OF  TULGIES SndLOMEISH O dtferd B hEPHRiOR MR 446 "olg Pihiskers,
ken em c
spheres particles, fibers, or other shapes The sizes of the fillers are not limited, but small
particles such as whiskers or comparably sized spheres, or very small sizes are preferable.
Technologies for making very small particles, e.g., using nanotechnology, may be
employed.

Suitable metal oxide fillers may be disposed in a variety of configurations. For

example, an inert core particle may be coated with a metal oxide. The metal oxide coating

. is thus extended by the inert particle to result in a less expensive product. Alternatively, a
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These products are small, roughly spherical - shaped,
and |ight blue-gray to light green-gray in color.
wab@gm3ssed ors all ow for the creation of materi BEBUBRD$027562
a wde range of light colors, including white.
hollowWwotdBlay behgeditkicsd 0f anl m:wtipztrtmle 0)X0r(lthersiiteasfithe partioles ey be

used to nmake.  transparent filns, and have t he
made zmaller é)ge@mré’qmgrg@t COFRy @Scergtmphmgg bedpped with a metal oxide.

Rl 1N %
Do 5050 ERPRE L SRR 2058 A IRER S tring proerc
of theArepdriier preferred class of fillers is whiskers,

e ci al anat e whi sk , d re artlclarl
o oz tgha i e PR o PR D BT B, TeRtE. <cufiat free-
dlmeﬁ’sﬁ@ha‘fi %ﬁ@ﬂcbfﬁf‘e‘étl 5é Hethﬁ{s SBAERbRduckdrs fre BatheNt TAOSetworks serve
942, 205 and 753, which are hereby incorporated
as a. hmueu o drginr efter dm:@s Thes cmcnmmumk@r the efiedalsoxtide aonductors is
o] B0 A 1 B T S R RAR R SE Mt o

conductiigt frete abRYh Qirfab€asbisddnt i NBhe fckiStiAWEddGR slowly as the
di ameter. Whiskers are typically free of flaws and are

concenretient &f aneteicoride cordysiors iih Arereiseq ek e alperoplasion Hargsheld” is

reachgcﬁ Whefll rthe% %r ?Ju'ﬂe %{Jr’r\]du-gwfsc’ bg {nx%gléci rgjéa%ﬁ %{het ra“i ﬁ{rvtqtvléef ?m:reases

in the':\ﬁletaﬂrpardte o@hh&torpbﬁmmfatlee cause rapsid drd)p”mhm’lﬂﬂwliﬂygi]iifiehm;ﬂly,
abrasi on resi st ance and el ectrostatic¢ dissi &i\tr on.
ceranye ©pPRESIFATioN rsisached zshqmrlsfr&eh%r larzr@aifﬁ v ithreppe eérdemaductor

concénEﬁ &n "AIE tp":cl}g—a@é-lsvﬁs)fs faf ¢ coat egb S;Obec pﬁﬁymeta(l) oxide

ese are ceramc
condudtors dravel elreaflydosnetiean aptdnslha]mniwr@ﬂ" nletvmrks I Tmmal}ayr; ¢henaddition
na kers,

d b h . .
of mylefascha e AFE oaduiiy; wih SRapeat o5He “fduor wihaesult in
1ncre£§eh|sﬁff§cealre§15ﬁ‘ﬁiy |THHSt ad. adlaﬁionsd‘feﬂlgmeﬁ@ lchih 61166t sGHBAE RSistivity

whi skers or npar ab 3/ si zed spheres, or very snall

but cgmpe@tlam%thgr }@f"é radssised swistisiiy o by made byradingiing ghe,amgunts of

e.g., using nanotechnol ogy, nmay be
plgmgmf‘gfg ucgﬁ'%ﬁg e metal oxide fillers may be di sposed

i nT}&re/arenﬁmercmfs adaniitiggs t@havinga liEb-colesd makteial £t a Rl Write
core ticle may ecoated with a netal oxide.

head ﬁa%r %riéra%%& isnipat the Bﬁerywﬁéﬁa@%ﬂw b%@lsvﬂ&eg Another

I
srafL 48, 0 55 1650 SROUEEARE By NG e

headsmoteogrsdyp rvslhiayOb diftsed typmto& é?;bad/fW ata: heae maymay be lnmde with

differght G0 sO(H Qe Ted i AL A RO o A SRR Gt Rbenized

by a iRk a'Or%h@ﬁs typbOReHzIRINeh@ Baf BE sleCIANFHYS bF UBTedHt IcBlors so
retaining the nmechani cal and col oring properties of

that shippingeardrise of he thadsrigeHiicianki de conduct ors shoul d be
di éek%‘yarlﬁ gr%bo@lmepl s %e“afrlhgorpgr%tetpqgrtneﬁtg 1§ §chieve not only a desired L

value, but also a particular color, €.g., red, green, blue, yellow, or combinations thereof.
The pigments are added in a concentration suitable to achieve the desired color. The
desired coloration may be accomplished by adding pigments known to those skilled in
these arts, and mixing them with conductive materials and polymers as described herein to
achieve a desired color, conductivity, and mechanical characteristics. Examples of
pigments include titanium dioxide, iron oxide, chromium oxide greens, iron blue, chrome

green, aluminum sulfosilicate, cobalt aluminate, barium manganate, lead chromates,
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di mensi onal interconnecting networks of the conductors
are formed. The networks serve as a. circuit to drain
wa@t@itioss7ethar ges. The concentrati on of the netaPCDXBIE3/027562
conductors is related to the ESD properties of the
cadmivat slfidés andeselenidesy Cohor biachiniayris wed ifettdhckavolates desired or if

conductors create i.gh f.ace, resistivi The
the oo ey [y pednopReaREgs HU (R 6ou6oTs At arpLam AT Black color
Color§ B |mé31><’éed:§:h?éi’f@&j %&Qﬁé ubSof PighRAGaHat the E}%é%trum of Vlslble light,
‘percol’ation threshold" is  reached when the netal

including whiteonduct ors begi n touchi ng each other and further

cARedTE arrspeepRseRoh o WA ER A R R M weie
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avmdssmarﬂdegl fled SReth thef gommemise ith ESQoﬁfifq ProReIgES- pl st e filler is
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resistivity can usting
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vi sual’i zed. Anot her "advantage is that the trays are

cd} oraigriad magryef tamlmroandraycaﬂ@noﬁﬂcnﬂsmmnm@nlmd tthemake

wicJHSS FOBRE R 38Tl BRI RSB, e o

su1ta‘tﬂ@|f6f Sis6 Qs tTakl/ Wiifef Béﬁnfraj’ﬁ)ﬂaiaﬁse’iﬂ@ ﬁ@@bd:lﬁ}&ttte@ﬁsar@fvery dark
ys nmaybe easily recognized_25 hy a user. O i Qus

color%%é‘stodhe Bresege of theeagon il {erpdn 3t feghip fray sty Read Write heads
if N f .1

woul(ﬂ [ ﬁ%ﬁ‘ﬂfl‘t sgé zﬁ%ﬁs%gllrﬁtag{eﬁ@/\f;gﬂo ﬂe&gﬁ?agéj ﬁlra?hagfd Bark and the

mlcrqchxpoir@)orsadakpl Avrentsult of wohldebe diffitulom yseﬁsmd:hsprmechrﬂ_trays in

N T AN e T

usual B B RAA8Rd Bf & BMGBBHT 807 BN GUbdraghie! qn%htr@éf €art B&ceptable
esired color. The 30 desired coloration my

read/\m@olnqﬂd tegyesirfage aRkitivisy p glﬁ’ea‘lb’smk‘thc\mngewﬁ ¢h9§é Taktq fese than
aboutrrlg)t7 0 lpergﬂvgaﬁe a@%cema )&)H& ttﬁg %q\génc?li] ﬁ%us (ﬁdedeto amnoéxmer to

eria rs as descr

creatcfard BSDr e ﬁﬁ\ke@ial aﬁ@ Ii\ﬁht@ﬁal\m’t}ya r@dilsilv@@ﬂ 3. 921108 ohms per square
characteristics. | es of gnents i ncl ude
has mare SHpLeRadRAtERal Wlﬁbﬁ IeSIStiyEy Oén’:‘r i Urehss pRE sgraenBecause of
[
the uldeABinBbd Fesolidlel Wit E:€EtIne AIMMTLEHILAS HatfRY A appropches
for mMAKinZ20h4/EXIB A6fe faitlibISA0D 3oMPYte6 2hip trays can not be assumed to be

transferable to read/right head trays. Moreover, materials used for use with computer chip

processing, for example wafer carriers, must have very low levels of extractable metal
ions, but this is not a major concern for Read/Write head tray materials. Therefore
technologies and approaches for making microchip trays are not applicable to making
Read/Write head trays.
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cadm um sul fi des and sel eni des. Carbon bl ack may be

used if a black color is desired or if the carbon
whb@ael3s760 used i n concentrations that do not CPERUS085027562

overly dark or black color. Colors that may be

acForeviede V\i‘ehtbntsh @cikstist mgkiigTeRYad/ WHaN hedd Qra?’p ealve U('ﬂéveloped

of visible | i ncl dlngv\,hlte 5 The filler
technglogies Té%%f&d %efslﬂte%% fechpol 8&’8& dersmaking icemavier elgp %@K«‘é Instead

of uélﬁge %%ﬂﬁfnvﬁllére Reglg%té 'hg%d i a H&%@%ﬁa]ﬁfﬁ‘laﬁg "Wt ¥ metaltic

in the range of out 1
ﬁllersf@mhr@ staintess geeet. h dthe estdivless sﬂael sua:drﬂuetnw, tpbrf&ﬁli} safleat high
the . surface reS| stivi t

t f
Bl a5 Bt 2 SRS, SR L Ll s o

dark, t0d reQbRPrite BeadsSAMM Ereadill FiflRlized. he filler is
pref erably evenly distributed through the material so

asThoinyentaoiaye s peciediyuband thespursitghasulchaphighieeperature,

h fill
i 085, B e B e s s
achieve el BSY 3afel Maleriglowdthontn1dshg H&‘iﬁﬁle%wces@ﬁﬁ? pBbéities such as

eferably avoids creating a dark col or
mol dﬁé‘tl oprabilty sad rritheut dsing desirablsomediiaaiskl pMBrtles such as

comﬂrlrrgégié}rel g;?d tt@nsgi@kﬁlé EthE %ﬁél%gpi%{ e{‘ll %1tyg|a 5 t hﬁrlg C.mansmg

becaiseaypkhaurgh poilymem manddel yixeddeithi ﬁlbdé}a[ebﬂﬁmhitémﬂ -nohdpdlymeric
t er.i.al de ynmer and a carbon filler is

matef A IRy TRE (5 ool RIpraiSRios the Bglyenin sl Bk groduct, the

addltmncépﬁm'afg% aIE{)lhrRrofaﬁJn ggl%ﬂﬁg'lﬁatkﬁﬁé(sz e. gﬂﬁ‘ﬁvﬁl an BOt 40% b

not suitab use Read/ Wite head trays Because
weighth Woﬁidcbﬁo@mepted ﬁ@gbsulamsa ﬁmly)roi:hlckwuh@kmembsdhm dﬁd)ndth&semble
e carhon fil Croc

o AN T

for cleatigd| BSD! hife RR@aix )Y iR 2RI A 6L sfhBdetariing }Q@Je%etaﬁfé typlcally
the 20 microchip tray is dark. As a result, it wou

requlgeéi tQi aphqegg the desirpd @org]y@tpwlbf ingpe aratertalsyEhe preferred concentrat1on
rangé:gf‘&éfﬁﬁ ‘}Q bﬁ\!\x} Q? Pﬁaﬂ/ 4W’/l L Q&ﬂﬁisﬁ/z 3[1%(1ygreer%re]%g§g zgmug;entra‘uon

accept a surtace'resi's
range 13 lieheeanaadgmt Gﬁ%aperb@mfahd aboutt 7000, 7aridoa $88mpRI preftdlErange is

eptabl e read/write head tray
bem%eﬁ?ra% é@%?‘?%%@ﬁrs usual ly in the range of about
1QdoteBve 361 Elﬁﬁnsﬁg’%tt tﬂ@Z\d(ﬁ %Ol%quﬂ Shout {U:‘/e %)% weight

conductive material nust be a to a p yner
metak@)éé@%mmdommws ¢o dtigh Sfa¢n,gﬂariﬂghTmnqrelraihrevpdljfma can result in

e bt Al e e o R, RS SRSty BT e
achie¥ € valthBtaid@dss SN n BEC asRv&A thd s WP ql%tilabﬂaésew%lth a high
assocj ated wth |ncrea3|ng t he” amount of

streng{h,glﬁgh &rapesatuggpolyaeresiltsfip o Reald{Wijtet lired Egy)tlyaﬁsemore flat than
I rays can.not b

v S5 SOl 49 GRS i SFOMB ko

warp, Moy way dlie cmtlﬁ rthépsiotiyedbchnient! 5L thié applecatibmlt i, fohithe 3hke of

Ssi r exanpl e wafer carriers, nust have very
clarit}) JhF eé%ﬁ% ip pdented berb atip Scheie altack o arpp W arpHis suivetwio that is
some%n@@hﬁ&esﬁ%ﬂ&%ﬁﬁoﬁ&%d ReRY Wrirlg Heagloi(fu‘ri‘é/ o B p%c%Ssmg step.

herefore
The term flat is thus not to be confounded with measures of roughness. Flatness is a

desirable feature of Read/Write head trays. One possible reason for the unexpected
flatness is that the metal oxides used in the flat surfaces had isotropic flow shapes. An
isotropic flow shape is a shape that resists becoming oriented in any particular direction as
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technol ogi es and approaches for making m crochip trays

are not applicable to nmaking Read/ Wite head trays. 8
wOD02088760©38760 PCT/ US2003/ 027562 For these rPEyUsN3/027562

scientists maki ng Read/ Wite head trays have devel oped

a restke off IﬁnIbﬁgcbreaetﬂ bata ffoveng iflhide e Bihef vORAsttRE AR QERErEREs of the
qa g ng}a;er chip trays. Instea of using a carbon
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undesstoddf h@\h?Flyiﬂgt Y28 heérhiP4b APy Seshiahhf dsed in elfctromc

nEChan|Ca propertles such as ConpreSSIVe and tens
procesgipgn afw s AFdusgppion gxananle for giiatbehips, Thinputer sarhporiests, and audio

|
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10/241i,8 150 fited Sepitamgberhe, 2E0] miﬂheare heRBy in®fpovited RereRObY¥edrence.

El in.the final . ‘gdduc the addition of a |arge andbunt
ectgpic laiviein @5ei mpBufagtuEng speesses aihat Byetve4gsembling

compBHenk® fethg Riect¥Ridh ﬂldﬁﬁr}exﬁﬁgé g‘% 3 n 1584 kien ocaes§er§ I?agcéause the

product with properties t rese
compehenthgusbby neved @ad/anstosdtin @aahsdomitah is @mnvespachndi ﬂr&'tects the
ar e for creating ESD safe

comfib A F0HL 5o Bl 820 i e A o

dischaxige-shfiePiGalck Ythat' etiveednd Q:oﬁfah’tseéﬁ? eﬁ&?roﬁllecsb dﬁponent to thereby
conductivity in the materials. The preferre

suppQth e ehiayahroha plualily affposketanior sxamplse anvie Rigabs 2 amcD% The

ef enred _conceptration 20.ran
compBety 3 Sultathad by B pRIEL HH G o e B ¥oom bty indpaiton, o
spacermrreumiedﬂg)r\addlﬁpdmsj @€ piotrusiogs, \wae 8o rbtheddbudiigle ﬁﬁPHﬁntS the
Mor eover,, IS surprisi ng that the addition of

COmP%‘?né PRI eiite %bﬂ)@ by s thak the st ean sysgesefyllnheimeved without
dislodp@ie2iie Q:%m%y@néht g Rl N 91%5‘% s 42k Qﬁ:fé %Ea%%%ﬁ% @ gux)é W5'nd the

can resul mat eri a SUT
stacks 9rg prefenablyenlsorstavielle sig. por palbgsl yo af ﬂo&fhélhfatd Ibl‘at‘)essmg

S es 25 achi eved w st a| | ess st In fa
nah e DEEE % SFs f yliial o kS B e 2on g the matarial. Thus

the materigls g l‘he Juc@be HeKREWALLE nﬁ@ériﬁ‘f'?xron{ RhkthiRe élﬂfa@e is molded are
Read/ Wite head tray that is nore flat than ays

knowpe ddugiatsirigeeamay s sissmed| to raysmblen maetwmdas ibulkmomposmon even
though O | éﬁ)‘?‘eél'actgcij h {h%f \%rytL?pp%mlaos% porIlons of a surface can have a

composition that is distinct form the bulk of the material. Further, a surface may be
determined to have an average flatness that is measurable in inches per inch.
Conventional flatness measurements or L value colorimetric measurements may be used
that provide an average for a significant portion of the surface. Such measurements can
thus be distinguished from measurements that provide an average for a very small portion

of the surface, e.g., atomic force microscopy.
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warp, as was the case in the priority docunent of this
application, but, for the sake of «clarity, the term

w0 b@i/o3sse@dopt ed herein to denote a | ack of waP@I/USRINE027562
is curvature that is 30 sonetines undesirably
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lign its longest axis in the direction parallel
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A Aarranaent t Trn\lc have—-a

Me;‘rlﬂﬁ’ﬂﬁ? ¥ 916 I W’é (WF ?Pg;arrpl &olgy” |y F gSHigage Regisvity

3. _The conp pnt is contailned bv the tray DO&R]@ps/square)

ZeleofhiEGR HHOThe | for ef@npl e, lan i highhGsai on, |a 20 sifite

Zelec®BUNHSOT by| wal | se0posts,| or bight Gusi ons| a gr obtve,

Zelec® BOFhBF103Ar uct ure #pat |imits Dhg Gegponent™s 10°

Zelec®WAP 410001 Tjle on the tray [so Bﬁ@ﬁottv[)@rktra/ can  __

Zelec@‘mﬁﬁfl@ﬂd’ be rmvg@i Wt hqut DRl ﬁét%éﬂ(”g ne —

I PNV

Zeled® BEFEITOXC O L1 the tyay- —Fayspai e Rl e erapty—

StacKa LB, ﬂ

Example 2
Prototype Read/Write head trays were prepared by molding them from a mixture

PEEK and a metal oxide ceramic, as indicated in Table 2. The molding process was

essentially the same as the process used for PEEK loaded with stainless steel, although the
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stacks are preferably also stackable, e.g., on

pallets, so as to facilitate processing. A surface nay
W@ ovpi3se0 a materi al by nol ding the surface freem/ukmo3/027562

material. Thus 25 the materials in the surface are
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t he slurfacdohm g;guarep)t om c |force (séconds)

i cr osthbpy. 10 WO 2004/ 038780 PCT/ US2003/ 027562100

Ref errd’ng to Figures 2-4, WMich depict| a tray 100

havi ngg2a pluralitly of pockeos 180. The pockets gl@D

have bt tom surfaces 120 thgt Tform sides 102 Thgds

cont ai Objects on the boggomsurfacas 120 Tt 0]
éb °bj 120 T3 Op

surfaggy 132 of tray 160 lbl(’fuml nmuous—rand—defit
pot

separattons—between kets—180—OCuter—edge—11i6-o+top

surface 132 is continuous with 5 and perpendicular to
xameplp8r tray side 122. Tray side 122 is perpendicular to
_rﬁiﬂ__

112. Lip 112 is perpendicular to |lower tray side

1 1 1e Pepaities Afvarkpusicompesiionst quRFgEIi ooxedyith enet:;lloaubcberamws

[ 0 01 thout botto
were By P SEGATERRT LA 200 AL 0T Py BORRSTIA @t wo) e
neat mngure SRREEK ededys cfolsLiZelct&PEQPIS10T (529%) @hs fiRM as the metal

bottomtray syrface 126. 10 Exanmple 1 Prototype
oxidgegiamig-i The ng PEGRESWEE SpTBpak hofemhv Y |ﬂilf‘gplt0|‘i@% used for
PEEIUlQe[H & Wi it IMeik

CIGRER B4yt B g 0 R b Sty
dowrewéqurambgt ¢cmEpBHives. asShtinkager mctés protegype fhend BafKranged from

0.0 BFAE thi ot BinE) Futhery R RARSS Werfemarkibly flat,
The fifs piotGtypd hédAess BEREhbag @hﬁfacesi%@ vedivinah REGY/QRAE hekfFaving

141 OT was a 8referab|e metal oxide ceramc for use in
an aygggengatnpssgeft 0-084 oyY-e@ 08k dfin/wiithea mmumagzﬁso OWDb iy er second

' h ol I
o AU ETRUENL L ERIOH) RO 5% s
averago fjatress of 00013 He 0.010 in/in with a maximum of 0.017 in/in.

The results of these experiments showed that metal oxides could be used to make

T

light colored ESD safe Read/Write head trays with more than 40 percent by weight of
metal oxide filler without compromising the mechanical properties needed for the head
trays. Further, these experiments showed that unexpectedly flat surfaces could be
obtained using a high temperature, high strength polymer in combination with a metal

oxide, such as a metal oxide ceramic.
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10

15

20

mechani cal properties needed for the Read/ Wite head

trays. Furthernore, the surfaces for 20 holding the
woe@d¥¥754 e heads were surprisingly found to beCT/U81003/027562

with a flatness that | exceeded the flatness obtained

with stainless steel fillers. Table 1: M xtures of

nmetal oxide particles with high tenperature,

hiTghlesY: Peoygt thespd] Ivymms comybtmdls @m«:j:el d%iididsemd E@@lﬁ ng

(\k OA f‘nl H—Su+ -F A~
\NIALTE] y U ~JUT

T |\Co|oll VI IIDI DqJClIC lde
Zel ec(r) ECP 141049 Li ght t}P % ¢
14107 60 light Gray 105 7zl nP(r v 1A1n 26)

Specifie gavity5_ Zél ec(r) 18CP 1410M 60 Dil## not wo k - -

Melt Balpecature ECP 1410X8U0 Di d [not woBK4-- Zel ec(r) ESBM
(°C.)1410XC 60 Dijd not work -- 25 Exanple 2 Profotype

Modd pEiTe head trg)gs Wer e |pr epar egj by mol di ng them

Breakl $t0% AViP @xr yre—PERRand & metar gypde ceram ¢, agg

f—abt g Pgocess yWas 13
r Ve

TJTUL U CUu T 1l ag . e 110
Breal%ﬁl&am‘&/}o | | (VAR ha c-:wé@ N t+h Aacocd ad fAhy Dl
y | g -

|
n
LA 2 DT O TTTC H' \U A VA v Fe ) UIQCU T UT

| oaded with stainless steel, although the 11 WO
ExanmiPf/ 038760 PCT/ US2003/ 027562 nol di ng tenperature was
Tusted slightly downwards. The results of these
eXIfer iesipnpEity sp_mqwmbst diavarions aompesitiens ef FFEKs mixad withenetal
oxideSegitpieh WELY GomRIP B IC A Thi Gt Lt SCpgh To6r cbiBbsiton
(18%*\»19)'“5@1{&%&;&11&@% Gulag c&ﬁrolb ogdes®VECH 14D0E (38 mt) was
O ‘percent of the filler w thout conpronising the
used n@dwamp@hpmds ograoper Theeautgrssing gvasopedsHeedriyapipainiag a sample

for 3{):&1%1’[%%%3@ & @af?qaé%ése%\‘,%ﬁtoﬁsﬁ %ﬁ{ilt bﬁﬁrﬁgé tl'égufgle’tégeﬁf %a%ges using an
autordtéE MeHrMaP AbsoiBion ﬁaﬁﬁgasném&%éfogﬁ@hﬂ’ﬁ&ls Sheotidgyapht aMetals were

Di ssipation (percent% (ohnms/square) (seconds) 40 10
analyz&l hpplagingdaquee of §@ m@enalgy dilgie nigy agida 85° C for one-hour and

analyzing the extracted metals by ICP/MS inductively coupled plasma/mass spectrometer.

Anions were analyzed by exposing the material to dilute water at 85 degrees C. for one-
hour, followed by analyzing the water by ion chromatography. Table 5 shows the metals
recovered. Table 6 shows the anions recovered.

The results of these experiments showed that the metal oxide ceramics had
significantly more extractable metals than comparable materials formed using carbon
fiber. The amount of extracted metals, however, was adequate for use in a Read/Write

head tray.

Table 4: Resin purity for various high temperature, high-strength compounds containing
metal oxides.

Neat PEEK Carbon Fiber Metal Oxide
(18 %) Ceramic (52 %)
Outgassing 0.60 0.62 0.50
(ug /gram)
Metals 6658 1057 2278
(ng/g)
Anions 464 1104 419
(ng/g)
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60 105 0.03 60 10 0.03 10

of various conpositions of PEEK m xed with netal

W@ e00a/088760 wer e conpared, as

a carbon fiber conposition (18%w.) and

Exanpl e 3 The properties

oxi de

i ndi cated i n Tabl BCBUS2§03/627562
neat m xture

Tab105: MEEKINSRG 8% GAIPoERbas oFBlvechr) ECP 14107 (529 was

used as the netal

amc. The nol di ng process

was essentially the sarre as

Metelppwsess used for 15

NeatPEEK | oaded wi th stainless

sAgala,

Cal Foaata, NIEPHISndTNY

Carbbefib&r @8YsEe was adj usted sl

BNELYCo, FRWRVWRINa] 1Qf, ZHDST

Metal OFRRST drh iS¢ 525"}0‘%' nkage 1n

Af BT YRS %‘?a@%,l FEYE Mg, Mn,

ranged from 0 8 to 0.013 NQ/NP'Pba@b as%é%

anotmt—Further—the—prototypes :
The first prototype head tray nodel had a surface for

Tablé €CRGhEES the R@ﬁsusWEEI@c&ﬁganﬂ%f Tabledn average
flatness of 0004 +/- in/in wth a xXi mum_of

Aniop. 007 in/in.|Neasecond 20 prp€abypdibhead tr dyMeebetidhad
(ng/gd surface fqr receiving a Refl@/%Yite head tha2%had an

Fluoddeer age fl atimd®s of 0.013 +/340.010 in/in Jigsh a

ChloAaxi mum of Q.g@dr in/in. The 4(§1;~:.ults of thesqgo

NitrafXPET 1 MENTS [§hgped that et ai3'_€pXI des couu d used to

Sulfa@Keﬁ 3 gl]l (.l Ul edESB—saf %OL :.‘SLY:Q

[~ Y natreon

11 IIUI C (9] '—ru |JCI CCITIT lJ uuuuuu
Phos?ﬁa}t‘f er wt hc(&g conpr om si ng ]tj’ﬁg rrechanl cal
needed for tthe head 25 ua\/k Further the

BDL énieateiaiew detestielimitat unexpectedl y fl at surfaces
could be obtained using axhigh tenperature, high
strength polynmer in conbination with a netal oxide,

s UEhe aﬁb@:linﬁh‘aldeﬁxibéé heeiraie provided/ 63 &Qﬁiﬁﬂ&ﬁc&%ﬁ@ invention and
PCT/ U 27562 Tabl e 3: Propertl es of vario
are n Uﬁ{?&g (1% PO fdh pEKutiow oAl eaieBls A pBBlications

MR A R 5

( GRapmbodinieht 6f Gic iByantikn s¢ 2 e/ W(iiRdcadbrag, 10 196t a Bowivk of the

strain
tray Comprisin

a{% e,‘:fectrostgtlc::]' d?scharge—safe surface for receiving a read/write head,
with the surface being made of a mixture of at least one high temperature, high strength
polymer and at least one metal oxide. Another embodiment of the invention is a tray made
with a high temperature, high strength polymer chosen from the group consisting of
sulfide,

polyetheretherketone, polyetherketoneketone, and polyethersulfone. Another embodiment

polyphenylene polyetherimide, polyarylketones, polyetherketone,
of the invention is a tray wherein the at least one metal oxide is chosen from the group
consisting of aluminum borate, zinc oxide, basic magnesium sulfate, magnesium oxide,
graphite, potassium titanate, magnesium borate, titanium diboride, tin oxide, calcium
sulfate, and antimony doped tin oxide. Another embodiment of the invention is a tray
wherein the metal oxide is disposed in particles, and the particles are present in the
mixture at a concentration of at least 40 percent by weight, or at a concentration of
between 50 and 70 percent. The particles may also further comprise a ceramic. Further
the metal oxide may be disposed in a whisker. Moreover, the whiskers may be chosen

from the group consisting of whiskers made of potassium titanate and aluminum borate.
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Exanple 4 5 The resin purity properties of various
conpositions of PEEK m xed with netal oxide ceramcs

woweog/0ssyapar ed, as indicated in Table 4, w th BCT/Ef1D08I027562

fi ber conposition (18% wt.) and neat m xture of PEEK

Anoth’ecregn@&ilﬁl@ﬂtt 501hS- 1nz‘§ft1%ﬁ (i )a EGE ddhifsin® atéaMoxid@disposed in a

used as the netal oxide ceranic. e out gassi ng was
particie aghereu theypantidlerhas ani isgjrapicBeyishapet or 30 ni nutes and a
10 Tenax tube at 100C and anal yzi ng the rel eased
gasses using an 10 automated thermal desorption
uni t - gas chromat ogr aph/ mass spectrograph. Metals were
anal yzed by pl aci ng plaques of the material in dilute
nitric acid at 85 C for one-hour and analyzing the
extracted netals by I CP/ M inductively coupl ed
pl asma/ mass spectroneter. Anions were anal yzed by
exposing the material to dilute water at 85 degrees C
for one- hour, followed by analyzing the water by ion
chr omat ogr aphy. Table 5 shows the netals 15
recovered. Table 6 shows the anions recovered. The
results of these experinments showed that the netal
oxi de ceram cs had significantly nore extractable
metal s than conparable materials formed using carbon
fiber. The amount of extracted netals, however, was
adequate for use in a Read/ Wite head tray. 20 Table
4: Resin purity for various high tenperature
hi gh-strength conpounds containing netal oxides. Neat
PEEK Carbon Fi ber Metal Oxide (18 %9 Ceramic (52 %
Qutgassing 0.60 0.62 0.50 (g /gram) Metals 6658 1057
2278 (nglg) Anions 464 1104 419 (ng/g) 13 WO
2004/ 038760 PCT/ US2003/ 027562 Table 5: Metal |evels
of the conpositions of Table 4. Metals present
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Neat Al, Ca, Co, Fe, K, Na, N, Pb, Sn, Ti Carbon

fiber (18 %9 B, Ca, Co, Fe, K M), Na, N, Zn Metal
w@xood®e3sZer amic (52 %9 A, B, Ba, Ca, Co, C, QCT/B8200¥027562

My, Mh, Na, Ni, Pb, Sb, Sn, Ti, Zn Table 6: Anions of

t he vari ous PEEK conpounds of Table 4. Anion Neat

Carbon fiber Metal oxide (ng/g) (18 %9 (52%

Fl uori de 410 34 56 ChlorCBan8DL 400 280 Nitrate BDL

13Q 1 |.f 10 F 0.60. Ph h 44 . 900. .
L gt (orel el eeCeivie disnic commopaRs ta dricioolising
descri bgdolbReatdy RvthgPd piirslad o poekedMblhesachfhavBan electrostatic

invention and are not Intended to Iimt the scope and
s plipghargstsafehaurfage gt icompriagd a prixiere of anlgasivieiligh fespperature,

navieh R Byfln PR SRR A, U1 Ao BRCRRBIALS

a read/ wite head tray, at |least a portion of the 10
tray conprising an electrostatic di scharge-safe

2. sdme a%fé‘ggo pf ickadm; i whersiny dbgy/igh dempraafyre, Righ stiepgth polymer
e . .
e O ot e o p Ry lofiE Sh| 22 pOty @frimide,
polyarglkefonessi depolykticretoneg mb getilyatindretbérketone,i nvpolystberke®neketone,
tra de wth a high tenperature, high strength
pdy‘?.’)%@éﬂg’?lechosen fromthe group consisting of
pol yphenyl ene sul fide, polyetherimnm de,
pol yaryl ket ones, pol yet herketone, 15
3. pdhgertmde of Haink bwharin fhelmeinhendeis preskelt ab aeonegngration of about

40%?(25%0%?%&%‘%%@. Anot her enbodi nent of the invention

h the at | east one netal oxide is
chosen fromthe group consisting of al um num borate,
zi nc oxi de, basic_ magnesi um sul fate, magnesi um oxi de,
4. grihsmriicde obdaiasd whsreln ths sukfece hen ghewlunpig faasteabout 55.
titani umdi boride, tin oxide, calcium sulfate, and
anti nony doped tin oxide. Another enbodi ment of the
5. | Mrenttideaof daim 1 mégrezthehestel oxidds preseail at @codeentiation of about

di spos i.n particles, and the particles are present
50%itpa %%8%%‘§?lﬁhtat a concentration of at |east 40

percent by weight, or at a concentration of Dbetween
50 and 70 percent. The particles may al so further
6. cdmgrrtsde al damahivbereputheisarface has a L value of at least about 55.

7. The article of claim 1 wherein the surface has a L value of at least about 65.

8. The article of claim 1 wherein at least a portion of the surface comprises a bottom

of the pocket, with the bottom being flatter than an average of about 0.1 inches per inch.

9. The article of claim 1 wherein at least a portion of the surface comprises a bottom

of the pocket, with the bottom being flatter than an average of about 0.015 inches per inch.

10.  The article of claim 1 wherein the high temperature, high strength polymer
comprises a member of the group consisting of polyphenylene oxide, ionomer resin, nylon
6 resin, nylon 6,6 resin, aromatic polyamide resin, polycarbonate, polyacetal,

trimethylpentene  resin,  polysulfone, tetrafluoroethylene/perfluoroalkoxyethylene
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the netal oxide may be di sposed in a whisker.
Mor eover, the whiskers nmay be chosen fromthe group
wa@omgiost7sg of whi skers nade of potassiumtit aPel/@Sznsl027562
al um num borate. 14 WO 2004/ 038760 PCT/ US2003/ 027562
gsmg n \Y f
copol?gl%%“ Illng rrg%tgil% %rg(l&%h&?gésglé ggﬁﬁﬂg)lshﬁo@e lfq%}cf; F;rystal polymer,
polyvivhdidenen flineridear ethylleae/tmﬂaoro ethglenepap cﬂj/mw s tedia8uorbbthylene/
2004/ 038760 PCT/ US2003/ 027562 _C a ol ored
hexafljqroRIpRYIERsy 1 SERPVING el &R ronﬁeeaf&%%ﬁﬂi‘ﬁ%hw goropropylene/
perﬂﬁédlgﬁeﬁgﬂﬁétéﬂ)&gmma colored tray having a plurality
of pocKet$ that” each have an el ectrostatic
di scharge-safe surface that conprlses a mxture of at

| egst e high tenper.at s ength polyner, a
1. i arilE ohiflh SRGRR hh Inpst PRl Rk bR Bincftber of
the grbf cahdidthe®f Afunsih@hPotatiheiedAdd, Basib ngnésfﬁ[fﬁ QY 'Bagnesium
high strength polymer conprises a nenber of the group
oxideg graphife.i prijassiunp dfappise n;ﬁgéeﬁeurg Lhorat@etlta@l@nyélbh@d@rﬁrd exide, and
| ket ones, pol yet her ket one,
cakuﬁg %#%eretherketone, pol yet her ket oneket one,
polyethersulfone 3. The article of claim1 wherein
nmetal oxide is present at a concentration of, about
12. 4@)%% gtigls pdtclamyd pyheggn §he at leastrone mete] exide somyrispsanfimony
the surface has a L value of at |east about
dOpecggﬁlbgidgThe article of claim1 wherein the netal oxide
is present at a concentration of about 50%to about

o 3&?‘5%@&% Ig{g Qltglnt ? \y\é}}-g{}egn gl:; t ﬁéqes’b(géet r(r:llgtgt%l&% \éobrrelégé e ?}pgeetal oxide

(kme@5&h&hﬁ of claim1l wherein the surface has a L val ue
of at |east about 65. 8. The article of claiml
wherein at |east a portl on of the surface conprises a

bot,t 0 fot 0 t.h bot ei flatter. .
14. t ﬂ%h,? a?ﬁclg \o/fe ?1%1%16? 8&{31'@ %n th[e a%'l']ef t. o%eﬁ%et | 15 gﬂs_po % nﬁ?%mcles.
article of cIa|n11 wherein at | east a portion of the
sur face coggr ses a hottom of the pocket, with th

15, potheoaitistsi ply it Hs herpam the, pamaclle&g%reonre%b de the enlgmre at a

dRch &ﬁdf‘%‘ é'tgb @rticle of claim1 wherein
COHCIﬂ&'ﬁé ﬁ t%ﬁper ?ﬁre d% strength pol ynmer conprises

a nenber of the group conS|st|ng of polyphenylene

16. o bicariti® Ty S tPisi e Sidecsclar o Raelie ot fatiaba 3

17.  The article of claim 14 wherein the metal oxide is present at a concentration

between about 50 and about 70 percent by weight.
18.  The article of claim 14 wherein the particles comprise a ceramic.

19.  The article of claim 1 wherein at least a portion of the metal oxide comprises a

whisker.

20.  The article of claim 19 wherein the whisker comprises a material in the group

consisting of titanate, potassium titanate, and aluminum borate.
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trimet hyl pentene resin, polysulfone,
tetrafl uoroet hyl ene/ perfl uoroal koxyet hyl ene 16 WO

wQ 0883860 PCT/ US2003/ 027562 copol ymer, PCT/US2003/027562
hi gh-t enper at ure anor phous resin, polyallylsulfone,

21. | "I%H'a%cﬁ% %3 cinPPd WiRfein tlﬁ’é)%&eﬁﬂﬂeﬁ%{?ﬁclgé B&bHS an isotropic

ethyl ene/tetrafl uoroethyl ene copoly
flow dhape.af | uor oet hyl ene/ hex afl uoropropyl ene copol yner,
and tetrafl uoroethyl ene/ hexaf | uor opr opyl ene/
per fl uor oal koxyet hyl ene terpolymer. 11. The article of
22. Clﬁer@rﬁcw’ﬂﬁ’r(ﬁm&l tih@hatkin BRSHigRBR: BRhAlise>d SRnbRATIithe group
a menber of the group consisting of alum num borate,
consmtmgcobmmmnb@gmemgn eoxi dpchreantiameoxifn grreas.Lien Hiieg ghrome

hite, ana e;

sreen FERPURY SRBSTIR Gornt oRpmget i AR AL eag chromates
cadmia Sﬁliﬂ@esadhalsalgﬁld@i claim1l wherein the at | east one

nmet al oxi de conprises antinony doped tin oxide. 13.

The article of claim1l wherein the at | east one netal

oﬁh%e?‘&&gpd’fl c%ﬁl q \gﬁv\#}%‘in %I %eleas@ %ﬂ qn&glr B‘ﬁ'd‘é IS% ? afrne%st one

article of ereln the at east one meta
pigméxti de is dlsposed in particles. 15. The article of

claim 14 wherein the particles are present in the

m xture at a concentration of at |east 40 percent by

24. Wef 1011'@)'{' I f" lﬁeféu? 1 s&i’fa@é Rddiprives RRtVIE in the range of
surface has an ue of at |east about 55. 1T The

uft@inohmspérxmamn1l4 wherein the netal oxide is present
" at a concentration between about 50 and about 70
percent by weight. 18. The article of claim 14 wherein

t hﬁlaoﬁflél'e Jr@5ai MO Hebin dhe QUreHdt Compses Teesitivitg e tiRf range of
claim1 wherein at least a portion of the metal oxide

10* t@@bmml@,e@u@spemqwm 20. The article of claim19
wherei n the whi sker conprises a material in the group
consisting of titanate, potassiumtitanate, and

26. al Agttrofevlogsdatsys fdr?elé@oﬂﬂﬂdb’nﬁﬁ)&éxﬁ@r&ﬁﬁihgm@% 0ampBging:

21. The article of claim14 erein_the wherein t
parti cl¥sleRHripio gibssly ?&?‘P&%ﬁqgaﬁr POSeIh B gf;_re#ﬁr@y has a
W&iﬁl ?f ﬁ%légs;%}éé what ebRphife R GRBRSstARBIkEReSe-hfe surface,
u
with each subset comprising a subset color distinct from the other subset colors,
wherein the surfaces comprise a high temperature, high strength polymer, a metal

oxide, and a pigment.

27.  The set of trays of claim 25 wherein each subset of trays corresponds to a different

model of tray.

28. The set of trays of claim 26 wherein each subset of trays corresponds to a type of

component in the pockets of the trays.

29.  The set of claim 26 wherein the pockets are flatter than an average of about 0.1

inches per inch.
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consi sting of titaniumdioxide, iron oxide, chrom um
oxi de greens, iron blue, chronme green, alum num
W@ 00034760 cat e, cobalt al um nate, bari um i nangBCEUS2003/027562

| ead chromates, cadm um sul fides and sel enides. 23.

30. Thehegek b€ hl@uﬁf%%l&’éréih]th@\’ﬁ&ﬂ(@tsrhré Rett&tthheas bvahe deddlit 0.015
oxide is the at |least one pigment. 24. The article of

inches|pgt #ch- wherei n the surface conprises a resistivity in
the range of 103 to 1014 ohns per square. 25. The
article of claim1 wherein the surface conprises a

31. r eSliesdet vf dlyini 26 tihereirathgeudice hhOdn Lovahleaftat lAst abbulsper
square. 26. A set of colored trays for electronic
conmponent processing, the set conprising: at |east two

32. SU’P&%e’f’ oPElafif |2@r\§'ﬁjer81§18c}{§ %rt%hg xR 18chilseh o BSgroup
a plurality of pockets t at eac onprises an

consistieg bf eBiEnID bhrstchamg oxsBf basu lrrfagnezslumvaﬂatee acignesium oxide,

bse cO a suhset coI or. di.stinct .fromthe
aran it dpatig UL el PSRy heinter fEAEtihs ABeuAE i e, galcium

sulfafy, Qxﬁﬂérﬁﬂiﬂﬁfy%ﬁéé&tm'&kﬂﬂ strength polyner, a netal

oxi de, and’a pi gnment. 27. The set of trays of claim25
wherei n each subset of trays corresponds to a

d| er el, of tra The set of .trays
33. ﬁe 60\5\,1162? %l (0 3R é%btg to]Faﬁ%r(ﬁVs sy 8’§%Sn1(§spr(e%en5 at a
‘ concéMﬁﬁoﬂBetw%@ﬂﬁOﬁﬁ&UOlpercbﬂeoyﬂﬁéi ts of the trays. 29.
The set of claim 26 wherein the pockets are flatter

than an average of about 0.1 inches per inch. 18 WO

/ 7 26
s ORI ST SRR ety i
about (O Gftteturen fdresonpating navid. sﬁ.i)j)ortl'ﬁlgeaxs elecabnicl esmponént, the

wherein the surface has an L val ue af | east abou
55 StrugdurergampRsing ap hlﬁf% ope v%wwne h 1Salﬁars%a%fﬁ gHEce that

”etcéﬁlnpﬁégs d8nixdure RO sERad: %ﬁ%fg’ﬂ%xﬁﬁ&%ﬁﬁre GRS %O%Gr and at
al um num borate, zinc oxide, basic nmagnesi um Sul

madpaeisingmesxli axade, wheraiinthesyrfansthas o Linalue afimacre, than about 55.
magnesi um borate, titaniumdi boride, tin oxide,
calcium sulfate, and antinony doped tin oxide. 33.

35. Thehs#ticlobf clatth 34 2hendie e sirfadteconiprises bo®die ofapatket.
oxide is present at a

36.  The article of claim 34 wherein the surface is flatter than an average of about 0.1

inches per inch.

37.  The article of claim 34 wherein the polymer has a stiffness of at least about 1 GPa

and a glass transition temperature or melting point higher than about 150° C.

38.  The article of claim 34 wherein the metal oxide is present at a concentration of
about 40% to about 75% by weight.

39.  The article of claim 34 wherein the at least one metal oxide comprises a member of

the group consisting of aluminum borate, zinc oxide, basic magnesium sulfate, magnesium
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concentration between 50 and 70 percent by weight. 34.

An article for receiving electronic conponents, the
W@eaoobss6conpri sing: a structure for contacti NBCHO003/027562

supporting an el ectronic conponent, the structure

oxid€0gmaphisd, ngbtadsiung asibnad|emaesiung Hoddte.C titinheh adiBeriéa | #n 0X1de,
surfg,ce that .conprises a mxture of at |east one high

calcipm, sy Hpts: 3ide antimeny daped H§0K1d50l yner and at | east one
nmet al oxi de, wherein the surface has an L val ue of
nore than about 55. 35. The article of claim 34
40. whEhearticlelod chimf3doehereintie ssefacafulothtt ammisesa pighkent. .
36. The article of claim34 wherein the surface is
flatter than an average of about 0.1 inches per inch.
41. 37A chRedirtibie! Br &Eeﬁin%' e[@c?tﬂm%@ﬁ%bﬁbrﬁé’ @hé’ﬁﬂﬂ%Em‘ﬁﬁ&nQ‘
stiffness of at |east "about a gl ass
transi t4 eeloredripayrcomprisingra piBtaﬂlt}ngf ]pmnknts bﬂcgiwpk&ttrcampnsmg at

b 1 5 0 C. 4 wh
ottt et ie iRt e SN BoRgrv e Fiffutr of ot least

40Umé ﬁlghh@lﬂberz.ﬁﬁ/e ghnetteabth. podyner] BEleddt long nfst@foxeded bl at least

34 wherein the at |east one netal oxide conprises a
e RBRPiggTent, (herejp thasueBemshastndgvabte ef meterthan dwubdd,
zi nc oxide, basic magnesium sul fate, magnesium 19 WO
2004/ 038760 PCT/ US2003/ 027562 oxi de, graphite,
42. poTlsativla dfi dainad e wheshnthsisurfudeoisflfter thahami avidrage of about 0.1
dlborlge, tin oxide, <calciumsulfate, and antinony
inchSEWCRi n oxi de. 40. The article of claim 34 wherein
the surface further conprises a pignent. 41. A colored
article for receiving el ectronic conponents, the
43. arTheartcleofipliigi 4igwhercncho pelgnier hys  stiffindss ofigt kaast about 1 GPa

o By RO RSSO S BLE e, | o

conprises a mxture of at |east one high tenperature,
hi gh strength polyner, at |east one nmetal oxide, and
44. atThecagicle @ﬁe:lphg#bmwherwheﬂleiat et oner mtad dxade @nptesent at a

val ue o § han ab 4 The article of claim
cone ra\/\lﬁglpg?‘?]wtt%g/ tﬁr‘#’g ¥W§'{gf2‘ r than an average of

about 0.1 inches per |nch 43. The article of claim
41 wherein the polynmer has a stiffness of at |east

45. abblif attickpal chaim 4 gwlé@gmttharﬁu lepsroneemstl aaxide ippresent at a
concg;ﬁ}ahbﬂgfm@&g% tgfég{) fgf}% 150 C. 44. The article

claim4l erein one netal oxide is
present at a concentratlon of about 40% t o about 75%

b
46. yThe argcr:]le of claim 34 wherein the at least one metal oxide comprises a member of
the group consisting of aluminum borate, zinc oxide, basic magnesium sulfate, magnesium
oxide, graphite, potassium titanate, magnesium borate, titanium diboride, tin oxide,

calcium sulfate, and antimony doped tin oxide.

47.  The article of claim 41 wherein the pigment is the metal oxide.

48. A method for processing electronic components, the method comprising placing an
electronic component on an electrostatic discharge-safe surface of a colored tray that

comprises a plurality of pockets, with the surface being a bottom of a pocket and
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45. The article of claim41l wherein the at | east one
netal oxide is present at a concentration of about
waoNsnss7about 75% by wei ght. 46. The articl e oPCTIUS1003/027562

34 wherein the at |east one netal oxide conprises a
compristiiged nokture hatgeast pne bighitehpaergtued, haghustiength fadymasreat least one
metafio;srﬁ pxid%? . btaosi c.na rt1esi um sul fate, magnesi um oxi de,

grapﬁfFe, b&fa§§?ﬁﬂ? tanat e, nagnesi um bor at e,

titani umdi boride, tin oxide, calciumsulfate, and

antj nony doped tin oxide. 47. The article of claim4l
49. whEhe methar ofcdaimndS iwher¢in thetad| leastians. theshight tempéretire, high
r ' le i ¢, gonponent s, .t he .nmet hod
st pRBEESH O L RDL i FOTRRCRL B B TRl suse,
polyethatrhidest at i polgingiketungs - Saf eosyetiicetontf, a c%b%ﬁneremeﬂyetone,
tE%a# corrglses a plurality of pockets, with the
polyethrkefencksianggpelygibersWianss a pocket and 20 WO
2004/ 038760 PCT/ US2003/ 027562 conprising a m xture of

at |east one high tenperature, high strength polyner,
50. at Theeasthainef cimirhad8 ovhiertin thndt ddast 6AS mamEoHGIEPlesent at a

49. .The t of claiim48 wherein the at | east one
concgrjitatign %%@E’%@%é? B‘S%P,t 75“/ oy Weightengt h pol ymer conpri ses
a menber of the group consisting of polyphenylene
sul fide, polyetherimde, polyarylketones,
51, polempbed of olaam 48 sthgetimtheastifesedes adeyalue of at least about 55.
pol yet her ket oneket one, pol yet hersul fone. 50. The
met hod of claim48 wherein the at |east one netal
52. oxTigtemethoflof SRih 48 whereOA &3t 4 ?Bftﬁﬁh dfh8Belce 49 ¥kt@ than an
about. 75% by wei ght. 51. The nmethod of claim48
averagg of ah it Opeinghgsogetichas a L val ue of at |east about
55. 52. The nethod of claim48 wherein at |east a
portion of the surface is flatter than an average of
53. abbhet méthdd iofichem 48ewhéraiaithe BBleasthmepéthioski@ds whnipriResdSarticles
wherein the at | east one netal oxides conprises
are PiesPtt i“&ﬁl& IXGHE ah? edieArirgtionioh at lepst i mercant by weight.
concentration of at |east 40 percent by weight. 54.
The nethod of claim 48 wherein at | east a portion of
54. t hiheamethed of claiia 4fewhéreinxdt denst & poyiidnsefsthe ateasthoare mé&4. oxide
amq%ﬂ&; hﬂﬁg;Of claim 48 wherein the at |east one netal
oxIde conprises particles that conprise an isotropic
fl ow shape. 56. The nethod of claim48 wherein the at

| east one _pignment is the at |east one netal oxide.
55.  The method of claim 48 wherein the at least one metal oxide comprises particles

that comprise an isotropic flow shape.

56.  The method of claim 48 wherein the at least one pigment is the at least one metal

oxide.

57.  The method of claim 48 wherein the surface comprises a resistivity in the range of

10° to 10" ohms per square.

58.  The method of claim 48 wherein the colored tray is a read/write head tray.

21



57. The nethod of claim48 wherein the surface
conprises aresistivity in the range of 103 to 1014
W@ boos/0psI60 square. 58. The net hod of clai m 48 WheT/E52003/027562
the colored tray is a read/wite head tray. 21 WO
59. 2004 13348 3 RfalmUS2RREED RS GR1castDne PI8mBRJoaEhrigés @hﬁhmer of
48 wherein the at |east one pignment conprises a nenbe
the gefup qomsisting @b tisanmsn soxide, aront PXidei dMemIIUOX PYIEe erecsp, iron blue,
c 4] teen r e, 0
chrorg gr%en a:al[}#nmrr]lﬁ% Su i?s?h | o ealf a %ﬂ{ﬁ?féal llojarlhﬁlﬁg i ﬁe{gnganate, lead
chrorh@tes adiung suldties ankdealdnidehir omat es, cadmi um sul fi des
and sel eni des. 60. A nethod of produci ng an article
for electronic processing, the method conprising:
60. ThiAgngy t SPNORN0 ot REHIR!bf Vel OlroBRE Kb GsifB! 1RAThethod
conprise an ectr static arge-saf e surtface that
compeimg: i ses a hi gh tenperature hlgh strength pol ymer

and a con uctive f|IIer L .val ast. about

35. andnaidis s ey ayieh 2 Pivgat e koo ief gl acpririse. an
0 Q@H@ﬁﬁtl@ﬁgﬁ{a?ge-é’é@eeﬁ@faee fhae C&Hﬁlfl% @ H1§h {ehletaire [ 18R strength
an average of about 0.1 inches per inch 1. The

mpblyotr @ehd @I candudiye ler, einrl. valee pbhtyleast ah@m 58, ghdhg gesistivity in

tranS|t|o e or her n

B Tinge 6 105 TR 0™ s Ml s, P BB e aBbARSs AP than an
Gavaﬁgﬁonﬁbhp@1qﬁdﬁgp@ﬂh@p wherein the conductlve »
filler is a metal oxide present in a concentration of

about 40%to about 75% by weight. 63. The nethod of
61. cl ﬁ&éﬂn@%ﬁ‘lﬁ‘ ‘Pa{lHl éd\?héa}&tn' tﬁé ﬁofyi?he? hﬁsegg a8l {rﬁr?sltfb%atgmperature or

meltmg point higher than about 150° C and a stiffness of at least about 1 GPa.

62.  The method of claim 60 wherein the conductive filler is a metal oxide present in a

concentration of about 40% to about 75% by weight.

63.  The method of claim 60 wherein the article is a read/write head tray.
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