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WO 2004/ 033103 PCT/ US2003/ 032197 H GH TEMPERATURE,
H GH STRENGTH, COLORABLE NMATERI ALS FOR DEVI CE
WEPROTESIING SYSTEMS Cross Reference to Rel at edPCT/US2003/032197
Applications This application clains priority to
United States Provisional Patent Aﬁ cation 5 Seria
No HIGH] TEMREBARYREJHICHHEREN G O@OWL%MTEWMS
i ncor por at ed byFOBREEHCE PRACESSING Y SEEMS ation is
related to U.S. Application Serial No. 10/654, 584,
filed Septenber Cdss Re@Bencend Relagsd Apdlghtidesnper at ur e,
H gh Strength, Colorable Materials for Use with
El ectroni cs Processing Applications". Field 10 This
apBhis capliention rrddimd ayiadity ¢0 dduied sStates PapvisienalPatent| Alplication
n f l- n
serial Np. RO T3PS QSR ¥, 2p0p. kol i ERLEBY o RRRATBY riference

hereifl ay$he aﬁplﬁdfahbn tis aykatedatod UK. Skpplli@neﬁ Senigl Mas SEY6%I5584, filed
Backgr ound

ly |i r i call
SeptergeRt b NN B FAB Temasii ee HisboNengdh SAIpEble Miteials or
Mi ces such as Read/Wite
tkeﬁﬁggﬁ$$§§§SPﬁn£%Igg&gggéuggzrriers chip trays, and
matrix trays are needed to hold the small conponents
as part of the assenbly proBr&ks. The carrier devices
are useful during the assenbly process and also for
storing and transporting the small conponents. Nany
caflhisepplication Hmhéﬁ:e dtsd@ﬁh}res ef edered et’twﬂfiScfordp@érﬁém@é& computer

ot R} RG0! SETRROE S, FBEE e

matrﬁ@m@pﬁfdltdmmpr@c@smgaﬁhseﬂtesve surface. A conduct ive
surface allows static electricity to dissipate so that
a static charge can not build up on the conponent.
The conponents are typi calBickgraand and dar k- col or ed,
and are therefore difficult to see if the carrier has

ark..c col o di .

2 B AL OB B R B bbb Mol e som
smalt &ohipBherd)d THRs Ay eldvitemshernay tfadomfitel Bdad trays, disk process

especially when machine vision is used. Carrier
carrigisy Fliip draxs.cand gRutERtirayR a1 peadadéo hpldnthe smallcompongniges part of

I t

the a@gen%lg Hg&:e%sc hﬁgse\ﬁ%ge? ggd‘ﬁl%%% %% %E%F@g}@ tf€ ss%lé.rbﬁ/ @F]egg Ynd also
for stbeng |aﬁ6 Srakgeting the amal ncansponientet | Naay reafréers eoust prewent any

a filler because i Iems ts the
electrostatlc dlscharges (ESD) %rom glpmmg the components. A carrier is made ESD-safe

by making its surface that holds the component into a conductive surface. A conductive
surface allows static electricity to dissipate so that a static charge can not build up on the

component.

The components are typically small and dark-colored, and are therefore difficult to
see if the carrier has a dark color. A dark color makes it difficult to verify that the
components are present in the carrier and to remove them from the carrier, especially

when machine vision is used.

Carrier devices are conventionally made from a material made by mixing a
polymer with stainless steel or a carbon compound such as carbon black or carbon fiber.

The stainless steel or carbon is sometimes referred to as a filler because it supplements the
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1 WO 2004/ 033103 PCT/ US2003/ 032197 polymer's

el ectrical properties by nmaking the polyner into a
w@ondistidyye ESD safe material. The stainl ess BCEEE2003032197

conductive performs well at high tenperatures, and

eat a  dark gray col.ar t al nl ess.stee
polyersjiefecirica] ProrsTis, by BAKIEE gr VRRLYMEL, nghr éf@gglgcﬁve "ESD safe
mateHAl. f".FHe"@tQhEEé’ étgélﬁé &ﬁ‘ldﬁétlv%t ﬁérﬁlrﬁl%swe‘ilt oﬁ g@ﬁtﬁresa and creates
uniformdistribution, the material is prone t
a darkepray enter. IStambest ae@dmgmt/@, tsrrhfﬁcubmannmfé ardymer to achleve a

unifogi i RGO PR e onl Bt gt e pfiGriat is more

pron® Qb Stitve Adnhal] GRNRER SR TBnt YRR Fpréthise OfNE ORMEIMsEfe properties of the
Moreover, materials made with stainless steel require

matepiply HFurthshdbe stpialdse piseldies plagnetin rropetiptbet edwihpoteginllyrdamage
t t]
som e T AP IhEFe SO b S ShaRE RS e v

concémtkaltens ofrpigmentsne rﬂ:ﬂ(ectﬁérhllghﬁer ‘e iy otheriis®tolbt Beln, $6 LR other
an efficaci ous_anount of carbon inbues the pl astic

propeyitigs f dhevmateripl gagk be @P@prons&rﬁmrTrle mﬁésfecapb%ﬁﬂﬁrﬁ gakes the
I rajel f
carrigl G0 difhy TR AR SR o elriceP Rl SRR co IR e the plasti
mixtofe witic b dadkldokirs, netal oxi de fillers are used. 15 The
carriers are preferably made with materials nmade from
a high tenperature, high strength polyner and a net al
oxi de. Advantageously, the JHBBYs|ls are colorable. A
preferred enbodi ment of the invention is a carrier, at

88k B e S B 5 SRR B Do 5 o oo

staml‘d@ﬁl'@téeli‘ﬁﬁd/ow\d:dﬂbbn ﬁh@rsSllﬁsftaﬁeoibﬁicH@lll'@dj endhl éxide Kllesare used.
of at | east one high terrperature :e{_gr]h strength 20
The (sayripree Areaprgioatbly dvide Witk mrserials adg degperature, high

t O
B e e e
of the color of the materials nay be neasured and

asai gﬂe&.dreanerhbo&hmﬁ d»fnthé Hevdaltibn Li§ a* kb’élrridﬂdﬁxleéﬁ&ﬁportlon of the
di scussi.on, belo nore than about  40. Anot her,
cartier eOPRRIEIHE e]ie%tf%?Fﬁtlérd(“’rCéPréeTséfe uglaes ﬁ@ceérleg:ﬁﬁewpenent with

the ﬁﬂ%@ el nfaﬁ@tof NAShiRture of St et Whé }{1 é@r@tﬂ'ﬁ riﬂg@'gg'ength

supportimg an el ectronic conponent,
polyimar/ and) ahieastl @msme@hexidke dixramnle}st ofccadmas ra&r BeacﬁWrﬂe head trays,

sk Sl e B T Bl TR, e PhhG Sk B5gtr of e

matePRAR HRY e %aﬁﬁed ang d@ﬁ%ﬂ@f‘aﬁ ]yavlalh% in0theIE TA88* index (see
about 40, or about he article may be, e.g., a

discusion, palow b Se.maote élweibpet 40a

Another. embodiment is an article for receiving electronic components that has a
structure for contacting and supporting an electronic component, the structure having at
least one electrostatic discharge-safe surface. The surface has a mixture of at least one
high temperature, high strength polymer and at least one metal oxide, and has an L value
of more than about 40, or about 55. The article may be, e.g., a disk processing cassette, a

matrix tray, a chip tray, or a wafer carrier.
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matrix tray, a chip tray, or a wafer carrier. 2 WO
2004/ 033103 PCT/ US2003/ 032197 Anot her enbodinent is a
W@ eG040831¢dl ored carriers for el ectronic conponeait/US2003/032197

processing, the set conprising: at |east two subsets

of ,col.ored carriers wherein each, colored carrier

ConPPHEL S® an‘jré]?lg%t Fodt &Y 8P o‘ioi%ﬁ%y‘fj’é‘?esréf ]g?r s‘%F‘ft’éfE’é‘? component
procEell, SHO St chAprisingURSRbEst /) QiibseisSéf B&lbreli’ & iéB8wherein each

ot her subset colors. The surfaces are made with a high
cologesngsariestagimprises #1 gJpctensiabin glisshprge-patersurfhsee Faol subsat has a subset

' , i ignent .. The carri.er

colo B 18001 LOBAL ke RO Ty £ oo,
hight steeyigthapatith@ dafxe@ll witl a et forides akd,i optionalAN@tpig@hent. The carrier

enbodi nent is a nethod for processing electronic )
mayhene &md Hsk Preqsesingeaseritec MRSt #y 2 ghipdrayg onmwafer carrier.

el ectroni c conmponent on an electrostatic

di e-safe urface of ;a.colored carrier., wth th

su ??ﬂlg’ @1;69 ceorﬁnl'%)rding?rﬁglsaa RS o8 PropesFRg s e Ry, icﬁﬂlpc”lﬁ‘%’ the
methcRITp@nplisin® plddinghars ele€RGi do@ipABNL, orfthn |efrbstafie diRhake-safe

oxi de, and, optionall ¥1 at | east one pignent. The o
surfacgr of 2 polggad gseriere with, the syifage pnraprisieg gnixtse of @k leagt one high

j r r f c i et. r
tomy Rl nlghMlendin Bl @icad? one holf et AL cplipnBOd Rl one
pignsing.c The narcier pap bessg.Ng disk ipeodwading chseatep b ingittg trap)| 20¢hig tray, or
carrier having an electrostatic di scharge-safe 15
HPHEE t hat conprises a high temperature, high
strength pol ynmer and a conductive filler, an L val ue
of e : ug..5 a, resi:sti it .
' Ao ulef 23t 101 Hhaflif iy Broddile Sal PakiEl Kor Hctronic
procesuings thef raethod sorhpraditemoldinga amriavkavagearnélealistatic AisdBarge-safe
i nches per. inch, The carrier may he, e.g., di sk .
surtis B oRIEIsEE B ETD SR gh ErayEth polginp e & gondyetise fillr,
an IWRAI8E of & Teh® abok Q40P LB&E BTRREITRALVIS iR (REkAdeE orT18® to 10
receiving el ectronic conponénts, the article
ohmg (ep Fqusire gvhegein tthasirface i Gatterdhamen iameragndf shipip Q3 imghes per
. canelectronic,componen e.g.. a fer, the structure
inchf 65 BEHEE il o Sl Sk mPitrindesstite Apat et dhiwets, or o
waf@u¢bfrizee that conprises a mxture of at |east one high
tenperature, high strength polynmer and at | east one
met al oxide, wherein the surface has an L val ue of
o Adothen gmbbdiment] (5, a garrigh dort resgivingselentpnichenmapanentsethe article
ar.ri.er net have.a non metal. oxid i gnent. The
comfiplf <fififiisc 458 S8 SRR Plnd ol FeotiCeeRt ce. o
wafdiRtlid Strudtade, cempidiiy tak A¥ast WnedeldBtk@katicalistlhge-8¥é Shurface that

Description of the Figures )
comprises a mixture of at least one high temperature, high strength polymer and at least

aw

one metal oxide, wherein the surface has an L value of more than about 40, or about 55,
and wherein the carrier does not have a non metal oxide pigment. The carrier may be,

e.g., a disk processing cassette, a matrix tray, a chip tray, or a wafer carrier.

Brief Description of the Figures

Figure 1 depicts the coordinate system for 1976 CIE L*a*b* Space and the L value

for certain embodiments;
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Figure 1 depicts the coordinate systemfor 1976 CE
L*a*b* Space and the L value for certain enbodi nents;
w@2000020031/ 033103 PCT/ US2003/ 032197 Fi gure 2 PEpUS1083/632197
mul ti pocketed tray for receiving electrica
conponent s;. re 3.de |ct a crass-section of Figure
2 Freuse %FI%RAFtaé%F‘HHPQ?&F‘SE Torpgeivgng elepiricn) GERINSILS g
Figure 4 depicts a pl uraI|ty of the trays of Figure 2
in [
i Bl SRR BobOUoh O e 701 Bt SORURHBADY IR 53 n
Figusé 2Zteandi ew of the di sk processing cassette of Figure 5;
Figure 7 depicts a chip tray in perspective view,
Fl%ure 8 depicts a top view of the chip tray of Figure
rauguf degctg @plureldty 8 Sedtays Af igaie hinohyackied cpfgiration.
of the chip tray of Figure 8, 10 Figure 10 depicts a
side vi of t . Figure 11
ceprets S et ol YR BhedBEfthay, *Botai i ed
Description of the Preferred Enbodi nents A preferred
empadi s Ap 10 alslife Vi&ty 8P He kK m&eaﬁé@:sat&mg&e 8r
that" is Ilght in color, is
tenperature, high strength polyner and contalns a
metdureX ddgcts Axhip trdyein petspectmewiesnbodi nent s, the net al
oxide filler may include a ceramc. The |ightness of
the color of a material_ is obj ectlvely quantifiable
us EFEre faepiets mivR vicwrpiithg eip aﬁy ehBigared’;Ecl ai r age
L*a*b* col or systenr(CIELab see K NbLaren The

nt. of t
2% TAREN Bc‘}r“ewa fﬂt‘%‘%ence ot nuﬁlé"ﬁa:Y of Figure 8;
SOCI ety of Dyers and Col ourists, 92:338-341 (1976) and
G Aigntd 108599 sideh&W oflth8@hip tARNDriFgiréRpl i cation in
Art gé%% Degﬁgn Hedel ber g, %)78?% élshovvn in Figure
1, the 1976 CIE L*a*b* system assigns every color a
podigurohl depicts bipemspectivoarai ot chipiay. L is the neasure
of lightness, and has a val ue that ranges fromO
(black) to 1Q0 '
1976 CIE L*a*% FStEh L€ FrELy— B
refer to the sane val ue descrlbed herein as "L". The
a fr .. .
né Bl bR ek fr BRI, @ s BEDRECOLERR, BBfls tignt in
colof,htu snalevH] aukighfterfiperdture, high strength polymer, and contains a metal oxide

filler. In some embodiments, the metal oxide filler may include a ceramic.

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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WD 2004/ 033103 PCT/ US2003/ 032197 for both "a*"
"b*" indicates a bal anced gray. Since the ClELab
weymHes1s devi ce- i ndependent, it is a popul apCT81008032197

and

for conputer imaging applications The Cl ELab val ues
are neasurabl e using st di zed tests that are
for (g FTagnd, (b RN p oge & Sresungs tie CH b IR isedevice-

indephdbst AYs ApbilhiChbRBES: &Eﬁlﬁfier 1Eﬁ g)é??lﬁ’élaﬁoﬁ efl'l@@fﬁrb%evalues

nmeters are nanufactured 5 by nst runents,
are mepsurablel usmqimdaedlzqdmeste Mtam/ﬁtmlhméhmmﬂaddnbbese arts, for
ex M0 tu I rtat Ieone %{' éfﬂ%? ce me ers anufactured
gy g R B et R D g, stRfb piel bifgt
by Phéter el ltstihRni¥e afy Mdimdbagdhe, MM*’(PH@@SOIOTM%Y 50 laad by Minolta
Referring to Figure 1, certain embodi nents of

Corpegation; dkamssye Nt (mestel Mimaliai £M h%\QOZ)pr oNhugeLlf & amn objective,
quanYl?i able élm%pﬂ'oﬂﬂcqgﬁ{%é’a e%?‘?ﬁ%rl aérhﬂJ ﬁ ty ?O*EOUt 100. For
cOror may be

achleved by m xi ng polyners wi th carbon bl ack to

aCRleﬁWihgafb Eigha Uecedtairt bAB&diientd. of AdsteMill tafe Rt FORABrein that
e.qg., titanium oxides, can be added to achieve a

provrd@afnor #hilt ealee thet raniges Bomoessaiallag iexabept L00bf Femexample, a very
darkﬁﬁeeaf b a%ﬁ,t 9ot16r mg)% ?§<$ E ?fn%m og\%d_ﬁajs WQ’ éa?ipéneblaag to achieve
Se as a elec onent process

an Iheau® of a:ldsb ghto muawhltesp@mmtsy eighetitahingr keides)eafi Bee{dlded to
wi t h about 54@6by wei ght anti nony-doped tin 15 oxid

achi g RIBEAT ik terRl (1956 ©OaHIOch AHhEXERPE o) 41 Aecgpsighc gisciage-safe
mater@P suitaBld fo3 W€ ad a sﬁ?‘qcﬁ?ﬁﬁ%&gonﬂsdo o‘ﬂeﬁ B&%Elﬂg ®Gving a light

spect rophot onet er out put progr
coloClisEhaiwlyafisdretherketbad naixéd vioed aboutsﬁﬁk%tsi:)yt Welght watimeny-doped tin

oxid ot et PAER PSRN R 0 Y L ERer Bl HoF R hds measured

usiny&r &ﬂg&&ﬁiérs%@ctf ofoREBr SRR OYitput c%ﬁﬁnﬂ%@ﬁ)fﬁ?ﬁ& OE’L:JBesystem
used, e.g., as described herein. 2 le A L-val ues

Tablp g, lzaimoshoo’%dhg Ihﬁ&hl(h dorcomipaa coopasitieny, negagured using the same

tech%g{l]%o ny %lceﬁg ?:%aénrnéﬁ lé)%{y%tl'@?eitge@?eto ) %’?Aﬁ 3 )§rt

OthdPpblyaidieimey beused! epeaddéicdbdd pei- 65 doped tin oxide,
54% Pol yet her et herketone 0 18 0 32

Pol yet her et herketone 25 0 0 37 Pol yet her et her ket one
30Tablg Agd.-values for compositions having conventional fillers or nonconventional

fillers

(D

e%or consistency.

Polymer Stainless Steel, | Carbon Black, | Ceramic, L Value
% wiw % wiw % w/w
Polyetheretherketone | 0 0 antimony- 65
doped tin oxide,
54%
Polyetheretherketone | 0 18 0 32
Polyetheretherketone | 25 0 0 37
Polyetheretherketone | 30 0 0 38

In contrast to conventional processing methods in the relevant field of art, certain

embodiments set forth herein provide for materials having a high L value while

maintaining suitable mechanical and electrostatic discharge-safe conductive properties.

Moreover, certain embodiments retain moldability characteristics such as flatness.

An
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In contrast to conventional processing nethods in the
relevant field of art, certain enbodinents set forth

wegoeioss1ps ovi de for materials having a hi gh L ®PaEi/ug2003/032197
whi | e rmai ntaining suitabl e nmechani cal and

eIe trost e-saf.e conductive properties. 25
SRR e PATTORNDI FoHESr &) SHetal (o sy cptapics to achieve
the a@&fo%ﬁatne i -s§fé0£hcﬂ§olf)faﬁbﬂ Gt Sperh. in}@@e?‘a%c%? $8%in of

PCT/ US2003/ 032197 aspect of certain of these
theseebediments ds the ustef lugh terhperetuee, highisttesgtbpotyeneani Asother aspect

ectrospatic ﬁ har

of oGty Y eat OfGUBRL S BEHTARE ehiPOLRls R BB A1 aptues in the

contir@HE eI ND Sabbfit | O atéSCorBémplheh. (EIFRS @fn@ﬁ@imeﬂts%&hleve
strength polyners. Another aspect of certain of these

cologatignt Aaeng gn iLsvalppeoi jaidesst ab@ét%pﬁ leagt|abantody, tait tgaglsabout 55, at
cospnk St iE . SOBE MMBLERTLANC o, BRPHD v

an lL\thw rahging ﬁrohﬁahonm&fb abovial 0% fieim siouk Q%4 alstw®9Y, ahd.frodh about
east about 40, at | east about 55, at [ east about 66,

40 t% abayt Tleaker a3BWe, gomaissake Wikt vale ofaere than about 55" would
meaf R0 rtl?et &Qﬁalt Eghegtl%b wad ctl&'epto V@ﬁté‘%}éﬁlle l{ﬁE%%] géag%thfafé %gﬂlatenal

about to a from about t o about
w1thfandmzaibe) of lessdtBan abaﬂaéﬁt AB(lesdribed dxmiy ke condoetives pallmeric, and
i .h an L val ue of. nore than abaqut ,55 ul d. 1Q nean )
condichte BRisTipl o hY e athelA SaALe At eoPBirafipt 81 BRchanical,
colo¥ her Edddudhves ﬁﬁip%rtfe@ ad}e aacﬁﬁb@d I the""b&ﬁelﬁﬁlalfedvéﬁﬂ!ﬁat@(;n Such

I'ess than about descri bed herein,
adJus,tm@uU couldacadilyl bfnemf@mednby a qorrdn ofi Qrémnm éﬂllah these arts after
read$ El Cotllrons are adjusted until a desired

31 at1on of mechanical, color, or conductive

propertl es are achi eved for t he conterrpl at ed

ap I%J hl@ﬁftén%bratﬂc high %@b ](}&'ne? QU rek A bhe/ hi8ng hi gh resistance

per f ormed gerson o skill”in these arts
to hegttand Ch_tisncraésadT g pohingerdis m(tf@@b}yeresmam trh theeehearieal (robvent N-

metlgjl gé&rﬁlgﬁgggacietc? exanoI %t %rggﬂf c?té?rb Ia ﬁ"%%? gl%éi,?ggsoﬁ]ve%ps A high

tempwzftﬁle[ Righ Wtregsh pbl@'ﬁ‘ter h@s 4 BRschamitionl teﬁ@bﬂtﬁﬁ& ahl/oNBkhik point
yrilidone, acetone, hexanone, and other aggressive

hlghsbthan ab@it\I8At €. Farthprgkhe hlghrﬁ@fmtm high teingeragie palymer preferably
has ‘P&}f?&gg 0{}3%,% %}&@%s transition tenperature and/or
neltin

g poin igher than about 150 C. Further, the
hi gh strength, high tenperature polynmer preferably

hagxamplek foff']ﬁ%ﬁteﬂ{pe?émﬂeeﬂ%h Arefeb®- pdErAsR! £ nypﬁér@llbne oxide,
tenperature h ‘strength pol yners are pol ypheny ene
ionoger desin, 1y4eb ﬁerpSInesylﬁn Osfyy kst Gireraatinpolighisie 16518, pelstarbonate,

po IR GBLIATT, RN BB ERR By BBV o e,
poly(eﬂihﬂfﬂerketone (PEEK), polyetherketone  (PEK), polysulfone (PSF),
tetrafluoroethylene/perfluoroalkoxyethylene copolymer (PFA), polyethersulfone (PES;
also referred to as polyarylsulfone (PASF)), high-temperature amorphous resin (HTA),
polyetherimide (PEI), liquid crystal polymer (LCP), polyvinylidene fluoride (PVDF),

- ethylene/tetrafluoroethylene copolymer (ETFE), tetrafluoroethylene/hexafluoropropylene

copolymer  (FEP), tetrafluoroethylene/hexafluoropropylene/perfluoroalkoxyethylene
terpolymer (EPE), and the like. Mixtures, blends, and copolymers that include the
polymers described herein may also be used. Especially preferable are PEK, PEEK, PES,
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25 pol yet her et her ket one (PEEK), pol yet herketone (PEK),
pol ysul fone (PSF),

wao edonasiiodor oet hyl ene/ per fl uor oal koxyet hyl ene cPEDUYI083/032197
(PFA), polyethersul fone (PES also referred to as

peL A6 RASIHT A FEB ERLE P aptdi &1 Excrile of el Semerstare, high

streri® Y6 Le@é’)dls? Fg?{'éﬁvinn%r' Hangld 'Uu@fpaﬁ'@nt (}E’VDE))MO 753; 4,757,126;

et hy Iene/tetra |TUor oef hyl ene” copol yner
4 816é66,a$ Vo6 ¥ taingt | patest hpp&a:fatlemﬁbrlob’&& @3 aiBOPCTAS I2A295 (WO

00/ 3% gﬁ) S8 Bexshy Bcemessiad MersdBrSyTShe/ per f 1 uor oal kox

yet hyl ene terpolynmer (EPE), and the like. M xtures,
bl %nﬁil%tal Qﬂqe GaRPyY y@&ﬁiu‘éh@é mafé?ilapﬁiﬁt fn'&fﬁde? F}{eﬂf%&ﬁle and can be
descri bed herein may al so be used. Especially
addqdrtefadngbtemmrﬂuﬁéaﬁ,gh REEMGth PESmer 6o Werl20R4EST3 340 3naterial having
R TR PN W
pref&bbIoMeikEd Rah CERhScPoodted & ;])sh ¥&Amidd.e, gé %eﬁraﬁaé 8oped-ceramics.
Pat ent No. 5, 240, 753; 4,757, 126,
Suclsfiltey tsmllyémje péngfmolwbatu adlawis cﬂmn @Pbelusﬂazo 08&e aright colored
99/ 00434381 i.ch_ar b
il SR L R P BtEE o AR Tded to mpart o
partlfculaf eblot $o heCaR@Hel | FEIER! &rhrdics tat’@ﬂuﬂam@l uﬁ&m&ato&ide/cerarmc
oxi de and can be added to a hjigh tenperature

combtnatéwgmteyélwaﬂsbh@feeeel%céroaﬁn@sbves Bfoperiigs &t are wgwqaéent of
hum?th{g' IR0k 1S Ak S 1 fbfi 1§cpfg0X| %lil@?)argg oPh ?A:ltc'b?ﬁnﬁeﬁrwnh a

as a carrier. pre
non-metaic vletbnic éfammcs nccﬂudmnétebbmqmsn ceram cs e.qg.
nmetal oxi de doped ceramcs. Such fillers typi cal | y
have a ]ight color that allows themto be used to nmake

a Ergmpleg 51 Brighlemetrbpdeare osmed ﬁw eipEMePorgig inc oxide,
basi€ %Q%n s &l ?tgl %%ﬂgﬁffﬁﬁe Bkile F%Xtaglﬁ_ldr ﬁ?a‘i{la{eo ﬂlga%%%élna borate,

"ar “col or t e nmateri ter
t1tanaum dihoridb) tén oxdel amdtcalciwon isalddte.e Taisilst oﬁoxfdemmtexanplary and not

LA B B A 5 b 180 S
é%hﬁﬂé aly.sceaghs NoBg 6311304@9%@@3)5@1‘ 5%29@5@1 55998 11esla47 708;
non-netal l'ic el énent. Ceram cs i1 nclude nmet’al’

6 416;618855,33&,5345)@@@ 29,613, §\d|1|1€thaéme dierpby ancommrd@é hgrean by reference.

exgné id | eg %éﬁéum ng bor ;?%%‘P @1:( E*%rﬁlgta ds needed to

impdrt bﬁﬁﬂhﬁﬁ;e dcmgmwm borat e t| tani um di boride, tin
oxi de, and calciumsulfate. This list of oxides is
exenplary and not intended to limt the scope of the
i nveprefesied fitler ihan osidanpirtieulafy ﬁmtlm@rrysdﬁmeé tior exidled dor example

o i MR 0 i By A2y Fn i .
Thed #3duckBSe shall &%u@ﬁlﬂnspl@d’ﬁi:aﬁs}%ﬁéﬂ 4ag lighthlab gpayao Nighed¥en-gray

i.ncorporated hereln by reference.
in color. These colors allow for the creation of materials with a wide range of light colors,
including white. Further, the antimony-doped tin oxide materials can be used to make
transparent films and have the advantages of most ceramics, such as, non corrosiveness,

resistance to acids, bases, oxidizers, high temperatures, and many solvents.

Another preferred class of fillers is whiskers, especially titanate whiskers, and

more particularly potassium titanate and aluminum borate whiskers, which are described
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In general, the netal oxides may be doped or coated

Wi th another netal as needed to inpart or enhance
weorndistidyity. A preferred filler is tin oxi depCT/US2003/032197

particul arly anti nony-doped tin oxide, for exanple,

L LN O
here® By $dt8ichce. I PHE Ry WHIERSri rEfets ﬁ)h@ﬁﬁglle b1 419REnt having a cross-

bl ue-gray to |ight %Qeen-gray_ln col or. These col or
sectignplowed of unt teerboniedu 0001 efsqwaie &chaind adgngth af sbai ar ke d 0 times
IO | QF.S I nel.udi it Further, the
the Seriee Mn G Mishert B R i 3EF ttere gmiglyggronger
thant pelysiystarRnthaf b aakichifg@nipoeitioly aThagesrtfh WRSker fillers can
. __ceramcs, such as, non corrosiveness, resistance to
impove dhe sthepedls of aypaipeaifsmalerighas wel e dmpretherropaitigs such as
. re Sy dllers i-s
impS Ry, B0 60 RE LA OBC 88 Sulod ! o Spdsfed s of
whigkarst dre ptavided yeiba i tade tian@MENTAL 1B OBuMAICHRGied1€Co., Japan;
whi skers, which are _described 7 WO 2004/033103
thespgrp corenye yhppkomepated pyith athinslayeref §n o¥ides,  pat ent Nos.
5,942,205 and 5, 240, 753, which are hereby incorporated
hereL n.; f c T r ' refers to a .
Si %F (reh 1%%3/1131? aﬁ{aﬁﬁ gﬂé}}]{ﬁﬁé@i %"1‘%& gﬁlglgeg - gnsd:gfa’?' o%eaf?'gar%%mkers’
sphends, partitles,afiten, oBxther fhapés. allsiass @ f ithrcilles drehot Rgied, Wft small
@&gut at least 10 tines  the average di aneter.
partigies Spelt & Whiskery gr eomparably sized sphqrasner ¥ery sarall sizee ees preerable.
‘St : y. | st hat jmJ ar
e Ttoa iy JORT P GLKOLS Sep (i PifoRetbloBeymay be
empldyed.strength of a conposite material as well as inpart
ot her properties such as inproved rigidity, abrasion

resi stance, and. el ectrostatic dissipation. A preferred
ol Sudatle mefg s Gligs By B iifreesedring: VEHAY of saBlgHatons. For

exarhIR TN kel ¥oltpabife Hﬂ? Bk C8dtedRrith a%%%xidé. hgl?ee?l?t%?oxide coating

ceram ¢ whiskers coated wth a thin |ayer
is thpx pxtended(byTthe insttzestida tb shapasa s etpensive pexdsctarAlterndtively, a
limted apd . be e.pg.,.whiskers, . spheres, .
notigl FoleiagBe praipeSado Py it iR 0T Sef 35 dhepartnlgs may be
madéisiiafles b@ragittiilg the Mot d OrbUtcesdiit | mayp8E tdopbE vithlUs 8 oxide.
whi skers or conparably sized spheres, or very small
Doped materiglsecap bsfcepdusitive Whils sptainingythe sechanierd lang golpaing properties
of tsklyparticles, e.g., using nanotechnol ogy, nay be
enpl oyed. 15 Suitable netal oxide fillers may be
di sposed in a variety of configurations. For exanple,

anTheehétalcoxitle RBAIENE ShBIdDE: aRB&BEd M the #udi@ladlso that three-
oxi de. The metal oxide coating 1is thus extended by

dimengionphistercqsapeting retverks of tha cindueiorsears ferrgednsFTheenetworks serve
as aRERENSS ardth tsﬁfti@%'a%’g%g.y ‘Th3 concentration of the metal oxide conductors is

related to the ESD properties of the material. Very low concentrations of metal oxide
conductors create a high surface reéistivity. The resistivity drops slowly as the
concentration of metal oxide conductors is increased until a "percolation threshold" is
reached when the metal oxide conductors begin touching each other and further increases
in the metal oxide conductor concentration cause rapid drops in resistivity. Eventually, a
ceramic concentration is reached wherein further increases in the metal oxide conductor
concentration fails to create substantial drops in resistivity because the metal oxide

conductors have already formed an optimal number of networks. Typically, the addition
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hol | ow core may be used instead of an inert particle.

O, the size of the particles may be nmade smaller by
wo@pioso3g t he core. O, a ceram c may be dopedr@i/Uk2083/032197

net al oxi de. 20 Doped naterials can be conductive

ile retainjng th hani cal and.col.oring_ properties .
of %@e’i‘aﬁ% HBPnieES coREIcHENL AR hfe MEtH) R S nRATP rleresult in
incrébiséDstirfRe rédistivitg. MBS thalad@ifoh Babidnt¥nREcandii®Rp w@ lresistivity

i nterconnecting networks of the conductors are or med.
but qyepaseions et hewe ealesirgsl rgsistivitiudan heomadeaby adjustinigethe amounts of
. e cgncentration of the netal oxide
plgng%ﬁél%gdgr(@&"se @ger”r elated to the ESD properties of the
material. Very |ow concentrations of netal oxide
COMUbe! AE %ﬂ&@ﬁsea&,amﬂg& BHRAARE of BSHtR0IoHd YnatdD§ for a carrier
resistivity drops slowy as the concentration o
procagsing devirelee.gorawbipotreyi mainretesysed dislt igroeessing cassette.  One

"percol.ation threshold".is_ reached.when the .net.al )
advagbiE 08 o 4 corPRSTRR 7 e BeoreR S ALY ERY DeH T Aidgd. Machine
vision§ys@aseare delsitine tRbRIr cdNirskes, GONHUY Gblity 38 eRbI fHel MBcessing

cause rapid drops in resistivity. Eventually, a 30

devige caler ds @pricwneriant rdrantage thafchelpp toh &acdlitatef uget dfemachine vision.

hper i I ' . r.,icopeentration
Ano B PRSI B A8 4581 SR MLy e
optilnéed us endkb ehéredrapor@ntsdBorecaisifiy oisihls  RUEffadehitt§P¥s of processing
Jormed_ an optippl, punber of networks. Typically,

: the
devigesgmay 5 masieiryth shidratzaniars e thuistifiotnd agorsts argt applications of
Ak SeshAV tivity.th ,
By U A 0 S5 S by k120, ROl o s o
compeygintst ey by stoTerlim probessimgdievicen ob fliffeirgnrenioss sarthaaklipping and

surface resjstivit but conpositions that have a
use %ié;(é? F%tﬂp?’né’g#séf Fiﬁcf%‘t’can be made by adjusting the
anounts of pigment and conductive filler. 5 There are
NU TR R4t forP Y ¢ HeBdRom Hsﬂ%@vﬂangid?ng b%mehfsoic&fvﬁlg 18 RE IsRiflled in
for a carrier processing device, €.g., a chip tray,
theseratts.i ¥xemples of piginaits bmhrdest'ﬂa’migmoc_ﬁeﬁde,t ieon &xide, chromium oxide

grocf, e Ty BEURE aEieh, G RO WO o< A bactum

control the processin device color is an inportant
a blaghealer dgdesiradipr Hahpearben blaek isiused in eopeemstations Hiahdo not create a

darkvérsli)l%k cg‘lgr.A@ 1&% "t ?\gﬁﬁgﬂ%g%%?fﬁ%& %th tthtﬁ],gufg Logﬁp%%%ieﬂjrg spans the

manSRAK, ldadl @ hfcPn A€, OAdrsiaf fudSdes and Selbhi@e X drbé1Y blabk may be used if
n

devices are colora hus e col or

specapini ofivisile lightytdctudifiewhiagrponent s nore easily vi si bl e.
O different types of processing devices nay be nade
with different colors so that different nodels and
apprrtaiatenthedinagnts friheeBsprpgraiepigmentnigyashicsasp gnly a desired L

valub Sift %ﬁEoZaGBmJBXuﬁr U516E, e. gq reﬁ,ayegﬁl,solﬁé/, pyeeflov%[ of icgneqﬁingtfions 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,
cadmium sulfides and selenides. Carbon black may be used if a black color is desired or if

the carbon black is used in concentrations that do not create an overly dark or black color.
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conmponents nmay be stored in processing devices of

different colors so that shipping and 15 use of the
w@eospossani s is efficient. Coloration may be  PCT/US2003/032197

acconpl i shed by addi ng pi gnments known to those skilled

i n hese arts. Exa es of _pignments include titanium
CoIP gt A ey Rt e R ANEQRM A Dansr e asctifogat Visble lght,
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al um nate, barium manganate, |ead chromates, cadm um
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betwaen abpatr B etoplegprtinh sbbut MY hotewse perosquard. y Optinek tesistvity ranges,
val ue, byt al,so articular color, e.g., red, green, .
howgY St Ay fIPRSRE Ot CRsbRartisaET GREIGAIER: Efiftery gnygientable chip tray
surfRieOiEBREFinA L€ udBHgdni the FafRRNEL AL [ALI Mbus Ui? 31198t . In
acehi evé tyﬁe 1(jesi r?e(rjl1 cgl or. The desired colorati gﬁr r?%lyl/are

contist, ks rpomiponends dy natldecegsapilyyregpirs tharsanme tesistivis e For example,

ILLed,in ese arts nd_m xi ng.them.w t
an SR RE WS B Spa RO T DY iR ] B gang o fpout 10°
to 1ds® thaBGidb el B ohet@Spdi 8gue] Bince ® Behtictivé taterNEhust be added to a
mechani cal characteristics. Exanples of pignents

polym# iqersateian FriLY safa menterind, a mptspab)ith @, resistivei afing. &x i ofeohms per
' I ;i . O U4

B T T wa—"

Readl/&édte headtratydcallycegiies mose béridietvafilershirentidp sray. Further, the

Car bo | ack .be us if_ a black.color is desired,
filleh® PipLerghiE Xl i OBk FISHBA TRHOE R (P PG hppulated

18 et RbmBrRRLE itd BSOSt 0 ; .
SP D PR Bl PrsBlts CFatp s il I?ng,e?%g@y present in

the eqriebrivasign\thatravioids areatingfa plagkreolos irs frrmatetial, spd otarel preferably

Qf visible,light, . includin ite. The.filler(s r .
ol ieaig ik 8tk in o AfEAC s B Pheshiifton of faa ok that is
conafibhAly r@ifedao nflte hAGSD K& Mble¥ibl daubdd thd'RaleRADB HRiblack.

about 103 to 1014 ohms per square, a range that enbues

5 the surface with ESD-safe properties; nore
pr Mievoghipytrays arg earivantéonally insde withy carbor blackheThaingeentration of
t n..about 104.t 0.l ess .t han about oh er.
cart AR D S iy O G o R SRRt causes the
matétRipend ben dhie AR teksertigily a@ikl CaMiodchipUtbper thefdfore, are not
acceptable chip tray surface resistivity 1s usually )
conyentippadlyr pipfgEred fomuse asepricrs dot mawyy cereparegtispecausq the icrochip

travd r S Ly
o s BALSHESbon ARG APk RSHikbLY e vy
color is a challenge to optimal performance of systems that use machine vision because

the components are small and often dark-colored, and the microchip tray is dark.

An acceptable chip tray surface resistivity is usually in the range of at least about
107 to 10® per square. In contrast, an acceptable read/write head tray surface resistivity is
usually in the range of about 10* to less than about 107 ohms per square. Since a
conductive material must be added to a polymer to create an ESD safe material, and
material with a resistivity of, e.g., 10® ohms per square has more filler than a material with

a resistivity of, e.g., 10* ohms per square. Because of the uncertainties associated with
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10 an acceptable Read/ Wite head tray surface
resistivity is usually in the range of about 104 to

wo emg/oshien about 107 ohnms per square. Since a PCT/US2003/032197
conductive material nust be added to a ‘polyner to

reatﬁan ESD saf e rrat rial, ﬁ% material with a
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5 5%2%' lgv‘raen?ogs BQ ef(g%céeé{w ougstt]ilwlb%?g quﬁlgltl‘r@g liléh temperature,
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onponents are snmall and often dark-col ored, and IX

aCthﬁf CPBARTD sefeagnatesial ayikhoundosing aesieable privessing axppertles such as
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| t
becaigs, ‘gibueh b NGt BSTH PYOUR @ PE polymeric
matdfibsd wiBo@dg&s e éeﬂ‘ﬂb])érﬂ%}%érﬁes%ieﬂe?t fyh 5%9 t?@fﬁﬁal gproduct the

material, and materi al a resi
addifiog od)| rﬁ“rﬂsarg% rISY0apE nhapolpmeid inategialst han nmresmhm alsdut 40% by

weidt Doni of ERp iRt afirdlsmadedd o BaBeHies Ba05  pes rosemble
thos@@@‘ﬂlﬁeﬂ&ﬁﬂn@@r PCE/ e 0RS BWER 7or dldiféﬂ%ﬁi '?ﬁetilr@(@éi%'@breferable

of filler to high |evels, approaches for making t

for qregting HSD spfgraaterigls Latee emopniseat soeh peramap,%sh@awencare hically
requ?%& m&lév% tHS dtesrn% St:foﬁél?r%kfﬁ'& tn? tlfeergg/e 19 hgﬁ% ﬁ{aeg?rreciﬁ%wentratmn

reover, materi a S u r use VVI

rangprod cemaiicn)is Heowesnxabopt éo%%draboﬁta’ﬁ% i Snoré"pedferf@ncentration
ver IowI vel%cfof extractable petal ions, but this is
rangg d% EER gpo Percant Fd Faoyt 7o pad postmorg preferable range is

betw¥Bh ghdils89; JHaehehi¥e, t echnol ogi es and approaches for

Moreover, it is surprising that the addition of more than about 40% by weight
metal oxides and/or ceramics to a high strength, high temperature polymer can result in
materials having surfaces that are flat, and even more surprisingly, flatter than surfaces
achieved with stainless steel. In fact, however, the use of metal oxides with a high

strength, high temperature polymer results in a Read/Write head tray that is more flat than
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maki ng mi crochip trays are not applicable to making

Read/ Wite head trays. For these reasons, scientists
woradoisispiRead/ Wite head trays have devel oped PCT/US2003/032197

technol ogies that are different fromtechnol ogies for
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ot B Bt fomesBRerarPEcts dpes P Beinpisbirgilg Hooshape
becalbaif teAEOt alffAMslI¥ngesh@dtin, thd\@iéfiol PaRXBPGHBE di & tiof S8 Hbw.

in a final product with properties that did not

resenble those of the polynmer. Ceramics treated with,
or Adbyiber edvantageref akingandetropiceflpw eshapeals! that fugh shapes promote

creating ESD safe nater|] . Large a nt.s. of Cc
consF B8 s RtkeBron AT 0FTRnE VPR o RRRIY Wi 3o hapion rom
the Tidted tethb k6 siarRduiild iithe/mol. t A anBbtesgiekisw shhge tends to produce
preferred concentration 25 range of ceramcs 1S

incop@startehrighenn besausedhel aniseftapiy Hoy shape fedp te peaferertially align in
' : 115 t 45 e
one SRATERAGH0 Bie GAORE: UREIREBABPH o1 UERALE Rl Allipte, an
artickb anoldedOffomnal radierid] 160MMe dMpodehaped filteriadigaed o iofé Medominant
. that the addi.tiaon_of re_than about 40% by wei ght .

direopaionci g st dh et g . %lmp@rﬁ?@i % et ﬁﬁgrmdgqiarectwn

combSEP RS ek PRISYESE 1oCRE afi & direbtion. 38 BB SEMANNSINRAE 18 Belpful
surfaces that are flat, and even nore surprisingly,

wheh mekingrarti¢lemthgumfist be previselyedesigned tohhaye anlyl saxd] wirigidns in size.
In fact, however, the use of netal oxides with a high

strength, high tegperature pol r results in ) )
e KRG £ 0BRBIC KO Sh#R PTPEOIRSlge PIeatoR R on-fhragiygpmaterials.
An %%bﬁ%ﬁﬂu@%hd’p@l%éﬁ%%&?&& B3 %h&ce @r)]f AYetdRI% Whddth. In contlgtst, an

stainl ess steel. The term snooth nmay sonetines used t
anisotedpie flow shdpaghayproject from a surface and present an abrasive point. For

example, a spherical shape that is present on the surface presents a rounded non-abrasive
surface. But a rod-shaped fiber that projects out of the surface is potentially abrasive to
articles that contact the surface. So, for example, a Read/Write head placed on a material
that contains isotropic flow shape components may thereby be exposed to a less abrasive

material, as compared to a material having anisotropic components

It is also possible to reduce the specific gravity of materials that incorporate metal

oxides and/or metal oxide ceramics. The specific gravity can be reduced by adding
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warp, but, for the sake of clarity, the termflat is
adopted herein to denote a lack of warp. Warp is
w@oowasne that is sonetines undesirably introRCIEs2003/032197
into a surface in a nolding or other processing step.
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comgApt PloEoisg en g Bt et 901 B9 70365 and Ry S baten, Serial No.
10/241,8115, dildDSéfiamBer ! 1116026008 tnhiokhirk @etBy il rioRhtdd héRin by reference.

ani sotropic fl ow shape tends to produce inconsistent
Electsoni¢ ikergssipg dagludest thescamlanpioepng Arpesiseshidiple invehigs agsembling
com t@rfgpiﬂea%%écﬁfroa{ch %ﬂsﬁ% ‘i? sda!ré SRR, 915%% C]%rgcé%@éé%)ecause the
I'Tferent shrinkagé properti'es in one direction. For
compnant lneyst ba mavietl iand/er sotaded o fashiva thwm tiecdsknibatvindgpratects the
rod- shaped filler, ali Sned i n,one pr eg'om' nan

) 0 )
compANFRIEF YR COBIFAUNAUGNS AR SRURIdTCargHY | &1 Y H}Cij-\ﬁés @R glectrostatic
discht'iﬁgeSsaJ?@rs%lféc%l tHaP rédefed! a{nﬁn lté@tsr a6 18 ronfO H&ﬁﬁ%@n’é Q thereby

e axis transverse to e aligned di rection.
suppabriti Jrasthagbiai pliality oSponkkeisf for exalple, @aln figuaes 2 @hésd. The

t hat, nmust, be precisel esi gned to .have only.snal.l )
comipBhe B hetted Wi el IHER iod ot 5 bl AR pigpatation. o
spacPE1RFBUNASd b &ralls, PRkt pRbtridiis D ERSYY, Or BEef Etrdnre thaMlimits the

i sotropic flow shape di sposed on the surface of a

compagierls mpbility whideo e the| traycserthatdbe traypan acessiudlybeaprved without
. - Wec r f
L s e
grooPdse s Erdys Gde tphefemblyl stackaplee@igirs 4) amuthd edachke @ peaferably also
surface. But a rod-shaped fiber that projects out of
stackahle, &g» PREBUSS SP3E MR IAEAtS PIOERSSMBye t0 articles that
contact the surface. So, for exanple, a Read/Wite
he | ace . teri . C ' I SQL [ OpI .
rr S 2o bell 8 W R clehitle VRBLAL 3ol 20580, Eppporting
fabriediings ian@ gedéralipheldigd smalé comppasms elgq entivbaducdr chips, ferrite
havi ng ani sotropi ¢ _component. s L%aéiltss al sQ possible to
heads,caguetic HesongaicTenst hieadsa hip,filgy ebfrg|dies; fpymp dies, substrates,

optical'G¥BY, Fhder WAL, preforms, and miscellaneous mechanical articles such as

springs and lenses.

To facilitate processing of chips on a large scale, specialized carriers called matrix

trays have been developed. These trays are designed to hold a plurality of chips in
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oxi des and/or metal oxide ceranmics. The specific

gravity can be reduced by adding 12 WD 2004/033103
weEONANEAD3/ 032197 addi ti onal polyners or filPE€r/5S1003/032197

the material. One filler could be a | ow specific

o B e ) oL BT R SE SSSPEEER o Y
or ghitl @ah WaHg8 HonP Bl Y E@§ev€%@huﬁ(ﬁédﬁieﬂa{dﬁ{é l‘iﬂo?l tﬁégfzg 9t Ieléflﬁ%s to be

specific gravity could be blended i1nto the mater
proogpied. Fapyptes sofwmatrix fprees ereabroyided whasen United efjnteg Aatent No.

i i it o I nuous phase so
5’79:4%9 Fﬁ@%ﬁeéﬁf@?ﬁ% ’ %k%%ﬁ:la&%gg 2’2?2 final nmaterial
woul d not be conprom sed. Exanpl es of suitable
|1 QhonRd Abbe RO tYFRIsSrefdrfedSoy hERE i i
. pol yol efi Rl?e for dgizgrrrpl e, ZeonoxTﬁﬁﬁ%gagﬁé@{fﬁquﬁaed for holding
integraied Aemidvmdyctenbloips e melstell dropisn elppvimrd dizn atgsocdsizddwhfers cut

., 1 of Read/Wite.head trays because that is_a .

o, BTEBL SRR i A B EH AR S ettt B Ehip ravs ar

providediLihde. %l, BaiteeStaldd PARAENS! D975, 2R, 3PBH Y578 Gy, B1,486.
generally to all types of trays that used in

el ectronic processing. Trays are used, for exanple,
f oisk prosessingscassntiep ateensedolop preeessing diskls, aiglj bard rigid memory

. component esses, . see al.so U S. Patent No,._ .
disk” PHIMEIEs & ST PReSsinp o R pogi oISl /e Upited States Patont
No. §j34ed 5Sepidengmr3ofl, 2002, which are hereby
i ncorporated herein by reference. Electronic

processing includes those manufacturing processes that

| n\Woor cargisesnioei usgd 16 tho ppessmgs silioon twedere| foc tlieo Béntisonductor
- industry. Trays.are useful .for. such processes_becayse
iP5 b SR iR, B B g gt PRRURE FR AP e Ty are

being asdred0r pltbssed. ExAMPMs OTtw AR HHi6k @6d Shdwifin, e.g., United States
rEponent,s fromcontanm nati ons and static di scharges.
3

co
Patenf hyPubligatinm sNan 2003@146888.a200301322%20 a2 QR304321836, 6,248,177,
5J8§%%§§£?8§6§§mﬂﬁ§fﬂdﬂ%§_and contacts an el ectronic

conporient to théreby "support it. Trays have a
plurality of pockets, for exanple, as in Figures 2 and

3. AThwefa2®magRpOBEs a nbtegialbRndREh Othe shEade Ry BRCKSbrial. Thus
whi ch may be, for exanple, an indentation, a space
the miergs inydg SBYfasheare knowpfithe meterigh Gomyshionthe sarfaecvisvenlded are

B L oLy I Y e
thougludt ds sefpptdfcjatdmb tl:]m)vthd wiry hippermaodt ?!iloﬁdgis ngf hEﬁlrface cag have a
conponent .trromt tr or Xa €, a pocket nm e
T A N T
detemhiaék al Raldi GUQethbe 2NsnELE 1R g tﬁlse@glﬁalﬂé efnte 3381@% per inch.

b
also 25 stackable, "e.g., on pal SO as
Conyeagipnglt Bateesp meesweinagfs oflayaluacelotimettid meadneements may be used

i cro-electroni ¢ industry far storin transporting,
that et & e Iof e sty pobn i Sfteer. SuRb gisamttanents can
thus ®e @isting@iBhedCRH tedadirefBhiB That pBEVilld S average for a very small portion

of the surface, e.g., atomic force microscopy.

Referring to Figures 2-4, tray 100 is depicted with a plurality of pockets 180. The
pockets 180 have bottom surfaces 120 that form sides 102 that contain objects on the
bottom surfaces 120. The top surface 132 of tray 100 is continuous and defines

separations between pockets 180. Outer edge 116 of top surface 132 is continuous with
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heads, magnetic resonant read heads, thin film heads,
bare dies, bunp dies, substrates, optical devices,

wo 2men3xddddes, preforms, and m scel | aneous mecheEnUSANN3/032197
articles such as 30 springs and lenses. To facilitate

rocessing of chips.on | arge.scgl.e, specialjzed.. .
and penoalarda ey s 2 ¢ B58 Syt s ek Reavignish byte 112 Lip
112 Iiggﬁé?eﬂd'i&ﬁfa% B1BwiehgReR 1. NRletbran®hd Fadurt W, @fayé hP@Snay be

3 WD 2004/ 033103 PCT/ US2003/ 032197 ~ i ndi vi dual |
placqar ince stetkeg eoafigeration 30t kathouh betierg driyi sirfacerd2é ixp@pging on an

ri.d. The size of .th i X, rid can ra r
cteefig) prrbdfons &8 fenitPEnY o binef T2 b P REMoky 8 syruce
126.chips to be processed. Exanples of matrix trays are
provided in, e.g., United States Patent No.
5,794,783, 6,079,565, 6,105,749, 6, 349,832, and ]
6, BReRrdip7 to Figest hemdt §pa embodiment of raeflisk rigdcasging cagsette is
.chip.tray, which i for hol di i nt.eqgrated ... .
depiggy BishatesrnE repdteao et Boed redg e gt HELEY djkg notudes
a pluRAlith bPEFSSR pURddespposiHE diskHi¥dérs d0Y ifstumbp&aifp @bty of disks
~ whitch are nog encapsul ated. Exanples of chip trays are,
in aljignmentiexithe dividerg of thergrsseide. ihgrdbeidea 882 areNgPPYtegtAly twpepairs of
.5 1,572, and i essi S
rorip 7 e PGS 300t A Ry Ert B REFLPY F25AThER e fover
crossl Bectios Sare pyangtieslyoéordigakedpfod eesdimng pasetdndseass ef entry of
_provided in, e.g., United States Patent No.
fluids dgrgg pEessEigd 5, 921, 397. Wafer carriers are used in
the processing silicon wafers for the sem conductor
i ndust r. ' ' ' t
or e 153 GuRL P TRy £3 A0 T, Eb1BAR 3P doctR HDrin'oc 404
Basdp4@rCEsSH6ts 4b8.a 10l gaphodidiaet safficd 408Swith @ inality ofipockets 410
e.g., United States 15 Patent. (oy Publication) _No.
thergno Hyghes #84, S0 otescivo ships L¥DiRg Proesyng of fo storage. The
e P e R oo TRt
material. Thus the materials in the surface are known
| f Bkl@pkeEt eri al from which the surface is nolded are
known. Thus a surface nay be assuned to resenble a
material's bul k conposition, even 20 though it is )
apBrateiyae Bead/Naite thead (rays warspriepased byaneliiggdhem fgom a mixture

£ ac P . oy ;
o o 5 SR T SERTRE LR BRI, B o v
essefigdBr e sate hothbpveesnusat EoraRFEEK [axdod ssthtseanlessssteel, although the

measurabl e in ingches, per ingch. nvent i onal at ness.
molypg depRaraitsWat adiusied gty G RIS Rggriments
show&l th8€Helec® ECP 1410T was a preferable metal oxide ceramic for use in making

light colored Read/Write head trays. Moreover, the high temperature, high-strength
polymer could be loaded with more than 40 percent of the filler without compromising the
mechanical properties needed for the Read/Write head trays. Furthermore, the surfaces for
holding the Read/Write heads were surprisingly found to be flat, with a flatness that
exceeded the flatness obtained with stainless steel fillers. These experiments showed that
suitable materials could be made for matrix trays, chip trays, wafer carriers, and disk

processing cassettes.
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that provide an average for a significant portion of

the surface. Such neasurenents can 25 thus be
waele@uiosggms shed from nmeasurenents that provi de BEOT/US2003/032197

average for a very small portion of the surface,

¢ force m crasco Referring to Figur
> & ab]ea]aﬁ%%rew JeFRlCPEAS RpTRIeS itk high feymsratyise Righsstrength
polyhRRe. The pockets 180 have bottom surfaces 120 t hat
form sides 102 that contain objects on the bottom
surfaces 120. The top surface 132 of tray 100 is

MetgldhideBitles and Idefinp€st.3) se@aiat i ons bet weeSurfoe Resistivity
180. Quter eddge 116 of top surface 132 i s gqohinBd@use)

Zelc6®t BCPEA1P 20047 U3ZP3 PCTIUSZUUZMEZE97 [and  (oF

Zel® BEPYUET T |10 upgﬁquiay|3|uq4]ﬁ{ha ray sTde lﬁ@Sle

: el
Za BERUTINET 1o o F2 HTP- B oy perrendiovt e

rri nllr frn
™~ b 4

Zelegd OEQE\MILM laced |6*-p a stac l(pdb W{‘Pﬁk ati n;, 101 —

((2)

Zelogft BERt14hXECoth tray 4lrface|126Didmsitgig dn an -

ZeleeReECPildd0XConponent§0 e. g. , | depPchmd woyk 208. Lip 1312

acts as a stop for bottomtray surface 5 126.
Referring to Figures 5 and 6, an enbodi nent of a disk
processi ng cassette is depicted. D sk processing
cassette 300 for processing of hard rigid nenory disks
i nE&xamdple 2 a plurality of open supported opposing disk
dividers 302 for supporting a plurality of disks in

nnent viders of the cassette, The :
Pejetee ?@zd/&{?%tegﬁﬁﬁé SRYSHE PR D B Tabifiog hem from a mixtur

PEEKO bhd @thatl %wﬁeqr&émée&yﬁﬁ%a%‘lunt Paf10®. €S m&dnl Mbcess was
the dividers 302, in upper and |ower cross sections,

esseatidlyfbo smne asthe Ipyoqsemlﬁseg doreREEK loadag Mmhmtqmlsmw,amﬂhough the

ol G 0 b B 5 BB Mmens

showarCHat medDdxide Rasticdduld HBaged 49 hakasighl 6316redG8ad iR head
tra{ 400' has a surface 408 with a plurality of

traypthak ane £ gafeq dMemgayes; the higdciempsratga, high-gtrengtly polkygier could be
load'e(? Qr?i'tﬁl ?no?@ t?%lc %g B%epc%np PGfS ?1'11@19 witholi to 1%%9?% tﬁ@ echanical

ysS are s e an con ure 0 coopera
promttiss meéded ﬁor d&d&&ﬁl‘w neaqhnaﬁnmyt Thsargaberirher?s ehcozbgd)that suitable

Wite d tra wer e ared y nol ding t
mat?rrai%ﬁoaﬂﬁln%ﬁt fop fidex Yo R TEEY HA S ST apéeﬁsi prgcessing
casskfpdi cated in Table 1. The nol ding process was

essentially the sane as the process used for PEEK
I oaded with stainless steel, although the nolding

temablealzurESD/apro@djmst efl mixtwghd lof dmtaiwexids. pditieles with high

¢ resultﬁ.gf t hese erlnents
emperature, high-strength po
Loading Surface Resistivity Static Dissipation
(percent%) (ohms/square) (seconds)
40 10" 100
47 10" 120
52 10’ 0.03
54 10° 0.03
60 10° 0.03
60 10° 0.03
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showed that Zelec(r) ECP 1410T was a preferable netal
oxide ceramc for use in nmaking |I|ight colored
woe@dO¥¥D3 e head trays. Moreover, the high tenper/aszng932197

hi gh-strength polymer could be | oaded with nore than
40 percent of the filler w thout conprom sing the 25
n&és&mi%& properties needed for the Read/ Wite head
trays. Furthernore, the surfaces for holding the
Regd/ \¥i - BeNSARAS oNEE SRk S PEEX Mdeadyitomba] bkidk ceramics
wgﬁ%p\é\géﬁ[rg?égess toﬁgt I?ad;zkce_eded the fl at nelssn_lqbt ai ned

were Wbinpatiahnindiatedtiolabld 3,1 with a cRimsefies ponipesitios (3o weld and

i SRR o A P T T o o
i i 1 Qe as th d f
ox1degfc::éli;%%%52. OTE)}%/ %g%bﬁ)%essl Vzaél/\i&sgﬂ@ﬂfyoﬁé e as the process used for

) ab . Mxtures of netal oxjde .
PEEK doadied vath sthitleshitedl, althepeh theunelding tgmpsrapuse ytap adjusted slightly

ol r. tal Oxi.de Fill.er Loadin 9
dowiir B e Serror e Shiiaes by Btbud bei el page from
0.0048 b.00hin/A, an ad@ptbl ffunt. BEthel4tho hrébtybegitreGomyrkhbly flat.
Zel ec(r) ECP 1418M 40 Dark Gay 10 Zel ec{{rB% ECP }1410M .
The 16t Protothies heedrtiay-moded hat p syrfpaeron repexenz® ReAY Wie hegd having
--_Ze y d.-.n0 - - 2
o aysrafolfieEataiof TR S8 piRinkur of UOFPMFn® adsccond
protofledhdag frdyemoticlonadaa nuxfheer for eEdriingred Raadriritt head dieat had an

ceramc, as indjcated in Table 2. Th |.di pg process
averaggdlatnegseil- 013 1 Ot%gllygh’ﬁlﬁém%émbm&%@s 74888 for PEEK

| oaded with stainless steel, although the nvolding

t epe ' '

ERFHN] 5 A 0 B e iR ST o
lightc@lasd ESIT eaft Rdad/Wisechdad traykewitli ghore dminodegercent by weight of

Read/ Wite head 10 trays tﬂat are .ESD safe. Mor. e(g¥erth head
motal Q1R iGheTERAYE SPRPEOTIRDG DS MeCHYtiFR REPRATETS 1?,@88?_ YPeihe hea
traysl. 0gHeg eV tthgsgerr?%ﬁerfn%% Aow&l et uﬁxp&&é‘dliﬂ fidtesurPlcéhebhld be

conprom sin e mechani cal properties needed for the
obtaiRed kg 4 bighetathperaqyrs,. high estrength molymesninscostipaiiont wigh a metal
.. Sui table terials could be made for Xt .
oxidgegugh i dnelEl e odaPi ofuct® shBinel st fyftite materals
could be made for matrix trays, chip trays, wafer carriers, and disk processing cassettes.

Table 3: Properties of various compounds of metal oxides and PEEK.

Neat Carbon Fiber Metal Oxide
(18 %) Ceramic (52 %)

Specific gravity 1.3 1.4 2.1
Melt temperature 349 344 344
(C)
Modulus (GPa) 3.9 11 6.5
Break stress (MPa) 80 110 90
Break strain (%) 50 1.8 1.8
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cassettes. 15 Table 2: ESD properties of m xtures of

nmetal oxide particles with high tenperature,
whe@hostinengt h pol ymer. Loadi ng Surface Resi stP@I/U$2003/032197

Static D ssipation (percent% (ohns/square) (seconds)

40_1013 100 47 10 120 52 10 0.03 54 10 0.03 60 10

0. §xampls 40 0.03 16 WD 2004/ 033103 PCT/ US2003/ 032197

Exanpl e 3 The properties of various conpositions of

PERHe TH3IE Gulty ProfiBiRl o2XflBud ELARHons B BrERTRALE dith metal

oxidem&n{nﬁbst were ¢ohfifdradt ay imtichtech@aTabie 4f with ofarbizERbers@thposition

(18%att S Rng ngat i e pARPEK Torbasioly Zasie B 0T s was
use(f"ac‘ss%@ ghaaﬂ il GersRE The oh\?%%séi’ﬁﬁ,? G2S SnddsiRld Bgor?%ﬁtﬁﬁlﬁlg a sample

st al nl ess stee t hough t he
for 3(enpartes andea WA eaal bt ad 19®°ngh1td ynalyckingntha relsadedrgasses tising an
conposi ti onn$ Shrinkage in the prototype head tr a)i\/l
autopiRfidethermal HeserPEOR oY 89S PREPMAHPEAPD/ %Ssa&eéﬁt)%lﬂé etals were
anal%?glw placlt: H%F%ta{cl) sy&ptgtﬁ H{ai) E ﬁg‘%ﬁg%@ tﬁ% Engﬁaﬁ S Faf(c:)Ie El?é-lrlour and

analyAag the éxgradteRepdd1¥\by IIGP/M&@ldmauvelg cdlﬁ)lﬁi’lplaMﬁﬁ/ﬁrg@s spectrometer.
flatness of 0.004 +/- 0.001 in/in_wth a maxi num of

Anignsgyereianpliyaed by xasig the materia) s diaavatetsf Svodreresndd far one-

houlgl \'#élicggegi %fﬁna?fzﬁ? t‘lﬁ%: %t%ltﬁe@ﬂ/ cmdn(%ﬁ%é}%%ﬂ'l t’f‘eﬁ)tle E%HO\%‘ the metals

reconeped nifablo 6 sBo@4 theianidng recblweredesul t s of these
experi ments showed that netal oxides could be used to
mak E‘ lght col ored ESD safe Read/ Wite head tr
enisFdts: Rhihore PacEmeR Sbm@dgw de nﬁalnepép m@@s had

signfﬁcjalag% r1¥%orr : ctﬁﬁ’l efilsS tHad é &?&lls 5 R ﬁélﬁ% carbon

nee t rays. Furt ese exper i ment
fibes hd@he dniolnat oﬂcpﬁvqo@dtmdiags hb\aeveis,uwﬁsaamlumdbd ubein a Read/Write -

heacg gﬁ}{/ e§enu§)%p8 -H}eﬁgit q%g}ytea,i ' att%}klg é{lzgetgaqs %&513 nt%t rrr]lade for matrix

trays, chip trays, wafer carriers, and disk processing cassettes.
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oxi de, such as a netal oxide ceramc. These

experinments showed that suitable materials could be
wora@e/ 083103 mat ri x trays, chip trays, wafer carrPEr/ys2085a32197

di sk processing cassettes. 20 Table 3: Properties of

vard pus, c ounds of net.al oxides and PEEK. Neat
CarBBlE s BERa Bty e agou B g e, hgsgets compounds
contDRAGH hétgl @@ty 1.3 1.4 2.1 Melt tenperature 349 344

344 (C.) Modulus (GPa) 3.9 11 6.5 Break stress (MPa)
80 110 90 Break strain (%9 50 1.8 1.8 17 WO

2004/ 033103 PCT/ Ns2(M¥HK32197 ExdoplFébed The r esfietal Oxide
purity propefrties of various conp@si%)ons of REEmic (52 %)

utdlsige W th nmetal  @@gde ceranmics wggg conpaf €d, a
OutgH _ 33 ag).50
%})cat ed in Table 4, with a carbon fiber cpnposition

DL

- \ 4 A sk £ stand oo Aant vy Al o
70 VWU . ) [=1]] cat C Ul © Ul g e CU daS U1 U1
(Se! ec(r) ECP 1410T6€§§2\%\M_) was 5 d as the net §?78

sured

. c— The-out gassing was -nea y
AniQfsi nt ai ni ng g sanpl®4 for 30 minutd$94and a 10 Tenad
(ng/gube at 100d and anal yzing the rel eased gasses using

an automated thernal desorption unit-gas

chr omat ogr aph/ mass spectrograph. Metals were analyzed
by pl acing plaques of the material in dilute nitric
;acid at 85 C for one-hour and analyzing the extracted
metlabls Shatdievs efibeeemnnasitions ofi prleld 4pl asma/ mass
spectronmeter. 10 Anions were anal yzed by exposing the

et S Al + A Al b A st Ay At O ANy A~ O for _nnp
nmat i1 al U UlT Ut T vwvatc Tl at —OT OUTTC

C 1"CCTJS A\
our—fol-owed-by anal yzing MGAERISEt " § o

Neakhr onat caraphy. Table 5 sho RM;@@E %fﬁfﬁ, N?«fN’@@brSﬂi Ti

Carbpagfiber 61&%dws t he ani ons_r ed &y &Eedo, Rth &, Mg iNa, Migfn

MetglH{esde Experic %3 showed t hatAlf BeBauialCookt,da, FeyiyiigsMn,
had significantly nore extnatt dbRb, Sl $uh,Tif Han

conparable materials formed using carbon 15 fiber.

5 The anount of extracted netals, however, was adequate
for use in a Read/ Wite head tray. These experinents
showed that suitable materials could be nmade for
mafllable 6: Amays of tie yaribnaPEEK wahpoueds ofi Tabte, 4.and  di sk
processi ng cassettes.

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

Fluoride 410 34 56
Chloride BDL 400 280
Nitrate BDL 130 14
Sulfate 10 For 70 60
Phosphate 44 BDL 900

BDL indicates below detection limits

The embodiments described herein are provided as examples of the invention and
10 are not intended to limit the scope and spirit of the invention. All patents and publications,
including applications, set forth in this application are hereby incorporated herein by

reference.
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18 WD 2004/ 033103 PCT/ US2003/ 032197 Table 4: Resin

purity for various high tenperature, high-strength
w@oeoposaias contai ni ng netal oxides. Neat PEEKP@EDRIING/032197

Fi ber Metal Oxide (18 %9 Ceramic (52 %9 CQutgassing

0.60 0.62 0.50 (g /gram) Metals 6658 1057 2278

(n§AdmSAnj ons 464 1104 419 (ng/g) Table 5 Metal

| evel s of the conpositions of Table 4. Metals present

Neat Al , . . i F T L

fi Ber (félc%d for g cftfrort C‘R@%‘ﬁg& fPeristefolfsing

Oxide Ceramc (52 %9 A, B, Ba, Ca, Co, C, Cu, Fe, K

My, M, a Reucti¥e, foPlbonfabtingSand 'Eiu?p&ﬂng aﬁi&lbcﬁrcﬁﬁc BAdinpient, the
e

of the various PEEK conpounds of Table 4. Anion_ Neat
Carfiaature beampuising axjege opagelgytresiainy disharge-seleysuifers that

410 ' . ' t 0
o polibaiye el S Rl ot hidPlomptaple B ReptPpoldmer and at
I Ndegsaoas nived] @widie tvbeiteirothel sufthéeshabha Je whiad ioffefrs than about 40,
descri bed herein are provi ded as exanpl es, of the

i nvaMtWhssein the arfigledp @ mgpber of Sioaur sonsisting of ganatyiy Hay and a
and‘iﬁﬁp{rglit of the invention. Al patents and
public

ations,
2. The article of claim 1 wherein the surface comprises a bottom of a pocket.
3. The article of claim 1 wherein the surface has an L value of more than
about 55.
4, The article of claim 1 wherein the surface has an L Vaiue of more than
about 65.

5. The article of claim 1 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.

6. The article of claim 1 wherein the metal oxide is present at a concentration

of about 40% to about 75% by weight.

7. The article of claim 1 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.

8. The article of claim 1 wherein the high temperature, high strength polymer
comprises a member of the group consisting of polyphenylene sulfide, polyetherimide,
polyarylketones,  polyetherketone,  polyetheretherketone,  polyetherketoneketone,
polyethersulfone.

9. The article of claim 1 wherein the at least one metal oxide is present at a

concentration of about 50% to about 60% by weight.
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i ncluding applications, set forth in this application

are hereby incorporated herein by reference. 19 WO
wWQO®4/08883103 PCT/ US2003/ 032197 dC ains 1. An arCi/obm03/032197

for receiving el ectronic conponents, the article

conpri r.uct for .
CRO! e el SLiiEh et af REARToh BEHheHRROY rfises a

bottoth $R3poekR, Rtk @id Wistloat béingiflatdrahgeas aftagufiaboet @.0Rinches per
conprises a mxture of at |east one high tenperature,

inch. hi gh strength pol yner and at |east one netal oxide,
vvherei n the surface has an L val ue of nore than about

the article :
cdﬁsn st[}?lﬁ\éﬂlf‘ﬁe gpﬂﬁ]tn? Y tgerre(;.g} Ekegstad f;@rﬂgﬁ 0{ r ay@cg%ms 2
bottoxgrc;f 1260k with BleBotio 'l%lﬁgrﬂattdi* @hﬁllﬂhfaaf@ﬁlgé offsdus 6914 inches per
ottom of  a pocket. he article of claim1l wherein

inch.t he surface has an L value of nore than about 55. 4.
The article of claiml1l wherein the surface has an L

 Waher aits i pbFpir L Fhiket s Fiep tBudipd bigLisfb! fymer
compﬂ@%’eli mémb&F 6t B8 grcﬁp%ﬁﬁﬁlﬂg' @ﬁ'liph@ﬂyléﬁm&ﬂ@ﬁwdm@ lresin, nylon

ng poi nt hi'gher than about 150 C. 6. The article
6 resih, chpm §,6MTesii nammtlﬁepalya’@ided desig, pﬂ@x*"élrhonaie apolyacetal,

centration of 40%
Ep FetnFcI &°8% ci %? UT%O erz{eﬁaﬁﬁ Hét y@r(& g%&ﬂ\gﬁllgg i}ebx}é&hylene
copo@iﬂe‘éI ehl%ﬂﬂ%iﬁp&{ﬁﬁreaamﬂﬁmbﬁi é@in tﬂwyd];llylmukfom Nijusd Dr}gtabfpolymer
| um num borate, zinc oxide esi um s
poly\nmglmgq: uﬂv@y@edeethg}egg/pﬁt{aguo%&gi%up uﬁPI?(?qYIQﬁrat ée raﬂuoroethylene/
n or ani dib 1
i T T T L

perfladrbalebeyetiylakadrpolymeher ei n the high tenperature, hi gh
strength polynmer conprises a nenber of the group

(nglni Iaf;’lflpr;g@rgglgg%lc phelg%/vlhgrg%e glﬁfgieast on%%g/taelt of;(el e 1s cfj sposed as a

! her ket one, pol yet herket oneket one,
plura?g}g@%ag‘gr%ul fone. 9. The article of claim1l wherein

the at least one netal oxide is present at a .
14.  The article of claim 13 wherein the wherein the particles comprise an

isotropic flow shape.

15. The article of claim 1 wherein the pigment comprises a member of the
group consisting of titanium dioxide, iron oxide, chromium oxide greens, iron blue,
chrome green, aluminum sulfosilicate, cobalt aluminate, barium manganate, lead

chromates, cadmium sulfides and selenides.

16. The article of claim 1 wherein the at least one metal oxide is the at least one

pigment.

17.  The article of claim 1 wherein the surface comprises a resistivity in the

range of 10° to 10 ohms per square.

18. A set of colored carriers for electronic component processing, the set

comprising:
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concentration of about 50%to about 60% by wei ght. 20

WD 2004/ 033103 PCT/ US2003/ 032197 10. The article of
w@eb@imsiosvherein at | east a portion of the surPED®ES2003/032197

conprises a botton1of a pocket mﬁth t he botton1being

flatter t an an av egpf ab 0. 03 i nches

inch. 18t lsask type $ EpRreHh aTHRE B sepasolgged carrier

po'é&ﬂn?ﬁse%f anl H@ct?dé&ftﬁctﬁs&lﬁf@rshﬁaeﬁuﬁce b@fih QR EutRet comprising a
ocke the bottom béing flatter than an average

of salizotuicolox dm&mt e thepuher sibsch cologs, whieesimthtei sutfecasfcomprise a

po e e EEter L s oPVBR, oo i i et iggp and

po'\x&h@fé@fﬂ)fh@@&'rféi(llg% meRBEIBF thee §idlp EBHsRAng &fr£8isk, processing
nylon 6,6 resin, aromatic poI yam de resin,

pokgeseith ermatex tiep| achipiray, and @ Wafescarissent ene r esi n,
polysulfone

ggaf | re%elit ({}y atyg??/ﬁg r £ :éo&}geﬁ!gg%ﬁ éu%étgqr}ff:’arriers corresponds to
« digbahiod sutdage, || qu o ystal pol yner,
pol yvi nyl i dene fluoride, ethylene/tetrafl uoroethyl ene
copol yner, tetrafluoroethylene/ hexafl uoropropyl ene
co@ﬁl ym8he setnaf trays of claim 18 wherein each subset of carriers corresponds to
afluor etﬁ%lene/hexafluoropropylene/

atyrﬁa PHEPBE Kb ®ne terpolyner. 13. The article of
claim1 wherein the at | east one netal oxide is

di 9pOSed@eths Rk B h'fl fthcp?&ﬂde | £ flathét- q‘lﬂﬁl Weﬁi o? about
of claim13 wherein t erefn e particles conp

0.03anches petinolpi ¢ f1 ow shape. 15. The article of claim 1
wherein the pi gnent conprises a member of the group

|st| i fani i 0X , lron oxide, om u

Eﬁe gr of Figm Sy gerele sﬁérr&r%e%np%qemﬂmhw of pockets,

Wheﬁéﬁll ﬁfasriobk&@sl% flaBePRbS aﬁh%ﬁ%é%f%boﬁ@)’(bl%@i?e@ PRPRLE,
chromat es, cadm um sul fi des and sel enides. 16.

The article of cI aiml1l wherein the at | east one netal
oxi2de i helket dtcldimaStwitenein the sypfacd haslah. L Falee af dtiledseaboiit 40.
cl ai m 1 V\,herei n the surface conprises a resistivi ty in
t he e of 103 to 1014 ohms per square. 18.. A's
of éo| or sgtfrolaans] & whergmdhe pllsast one mséH owide is chosen from the

group! &%@&ﬁhg‘ Ot alBSindfl borate, zinc oxide, basic magnesium sulfate, magnesium

oxide, graphite, potassium titanate, magnesium borate, titanium diboride, tin oxide,

calcium sulfate, and antimony doped tin oxide.

25.  The set of claim 18 wherein the at least one metal oxide is present at a

concentration between 50 and 70 percent by weight.
26.  The article of claim 18 wherein the surface further comprises a pigment.

27. A method for processing electronic components, the method comprising
placing an electronic component on an electrostatic discharge-safe surface of a colored
carrier, with the surface comprising a mixture of at least one high temperature, high

strength polymer, at least one metal oxide, and at least one pigment, wherein the carrier is
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conprising: 21 WD 2004/033103 PCT/ US2003/ 032197 at
| east two subsets of colored carriers wherein each
w@eiloensxoxarri er conprises an electrostatic  PCT/US2003/032197
di scharge-safe surface, wth each subset conprising a
supset col or distinct fromthe other subset colors,
a meRBereefihe gEoup ronsiséng elonpisk peocgssing gassettampanatriy ey, and a chip
trayhl gh strength polyner, a netal oxide, and a pignent,
and wherein the carrier is a nenber of the group
consi sting of a disk processing cassette, a matrix
trag, aThkinkthédyf clantAwherle] the Af [da&lone 1 hifh €erdfirat@fe, high
trays of claim 18 wherein each subset of carriers
strepgth m@%@ﬁw@m@se%a aenhst ehthaggup consigtingr ¢fapolypignylene sulfide,
rays 8 el ai ubset of
pol cglﬁep?g(}éé cor %i a%h%t&}e]s té(ggggg&g%ﬁ%onentpoﬁ%eﬂﬁﬁ%therketone’
polyetherketoreketdie, pMyethsstﬂfmﬁe C| aim 18 wherein the pockets
are flatter than an average of about 0.03 inches per
inch. 22. The set of claim 18 wherein the carriers

cordri sdhg mthedef elgimy? 7 pieresr the at igastrasiematileoxpdscig gresent at a
t Y, bout 0.015 inches per
Con‘%ﬁ%ﬁ&%%ﬁlﬁé@/&o@? &cﬁ;/?g?f%g%%er ein the surface has
an L value of at |east about 40. 24. The set of claim

18 30her dihe ridiBodéf digiast7 omerdie il suffdddiesiast, ¢has e af 1%9§Pabout
the group consisting of alum num borate, zinc oxide

40. pasi ¢ magnesi um sul fate, magnesi um oxi de, graphite,
potassiumtitanate, magnesi um borate, titanium

dopda ¢ 1ot SEGuim A7 Ghtisrit ] fpodiog i Aivpie s farer

thanain dveggt oOatuNB3 lindhss 1héh.pr esent at a
concentration between 50 and 70 percent by weight. 26.
The article of claim18 wherein the surface further
coﬁér i sddeangthedreficlai2 27 whereinhtbd af deastpormrcmsti pgides comprises .

conmpanent.s t.he neth o . conprj sing | g¢i n
ool S P BB BB BEL Tl 36' Rcnt by
we1g11tscharge safe surface of a colored carrier, with the
surface conpri si ng a mxture of at |east one high
tenmperature, hi strength pol yner, at |east one
meBal  oxibganet fatlame&’/s whersen i lgase atportismerfeheat least one metal

oxid%%%fnipﬁgesi aswhlglger

34.  The method of claim 27 wherein the at least one metal oxide comprises

particles that comprise an isotropic flow shape.

35.  The method of claim 27 wherein the at least one pigment is the at least one

metal oxide.

36.  The method of claim 27 wherein the surface comprises a resistivity in the

range of 10° to 10'* ohms per square.
37.  The method of claim 27 wherein the colored tray is a matrix tray.

38.  The method of claim 27 wherein the at least one pigment comprises a

member of the group consisting of titanium dioxide, iron oxide, chromium oxide greens,
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WD 2004/ 033103 PCT/ US2003/ 032197 a nenber of the

group consisting of a disk processing cassette, a
woraionox3103 ay, and a chip tray. 28. The net hodrof/usioas/m2197

27 wherein the at | east one the high tenperature, high

. strength pol r_.conprise ne r..of th rou
iron R RErmG st e By Shee o aauide Pahrmegaete. lead
chrotR@ky 3hdhicet anedes Apalsyehides ket one,

pol yet her et her ket one, pol yet her ket oneket one,

‘pol yet hersul fone. 29. The nethod of claim 27 wherein

t 89.at A enghodné predmingxi deides fpr esgmniapreressing, the method

concentration is about 40%to about 75% by wei ght. 30.
COmPHEEEret hod of claim 27 wherein the surface has a L

val ue of at |east about 40. 31. The nethod of claim

217 Vme?r?d.l{lﬁgta L&RRt ¢ gig@i‘g%%g:bglfec&&?atﬁuaifs@rﬁa?gé-ﬁfe surface that

flatte n an avera out 0.03 I nches per

i BolpriSR.a High terapdrairgthigh stramgizpolimeram 4 kenductive fidler, an L
one, nmetal oxjdes canprises . particles are sent i N

© R Ol A8 b 00k A B BEFSAOGR E TFERst! Kot 0o ohms per
PRLERE lanRYvheVh MY carded-is 1 MSenkBRE BPtheQro) @drdishg W hidlrilx tray
at "'l east a portion of the at |east one netal oxide

camprichpdray. whi sker. 34. The net hod of claim27
wherein the at | east one netal oxide conprises

TR ot i rthod GnIa o PURRFE 1B RolyrBls B foglad®” transition
temp%%atglﬁg g;r %&éﬁ%ﬁoiﬂf hﬂg\i}ﬁ:@aﬂ BEoytBhealc M &6ifiR&s of Beleast about 1

m 27 eln the surface conprises a
GParesistivity in the range of 103 to 1014 ohns per
square. 37. The method of claim27 wherein the col ored

tray is a matrix tray. 38. The method of cl.aim 27 )
whil-ei nThnaciod e sl o pihgireh thecepgmpdes filer feppagtal oxide
: . okt /8% ' /| Lo de, iron
presg 8 ol R BRI A T R I8 035103
PCT/ US2003/ 032197 iron blue, chronme green, al um num
IS uhf(zj .OAl dairiea ffer, recitial tleatrorit bahponchardomiprishrigganat e,
ea

a carrier having a structure for contacting and supporting an electronic component,
the structure comprising at least one electrostatic discharge-safe surface 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 40, wherein the carrier is a

member of the group consisting of a wafer carrier and a disk processing cassette.

43. The article of claim 42 wherein the at least one metal oxide is present at a

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

44.  The article of claim 42 wherein the at least one metal oxide is present at a

concentration of at least about 50% by weight.

45. The article of claim 42 wherein the at least one metal oxide comprises a

member of the group consisting of aluminum borate, zinc oxide, basic magnesium sulfate,
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chromates, cadm um sul fides and sel enides. 39. A
nmet hod of producing an article for electronic
w@e@eme3HINg, the method conprising: nol di ng aPCHD$1083/032197
conprising an electrostatic discharge-safe surface
that conprises a high tenperature, high strength
magpediymerxide, @r@hﬁe,mmmiunetifahhﬂeemagmmidm bugalte)@itafivratdiboride, tin
| east. abOﬁI d ar hl vity in the range of 103
oxide caleiyn spHafe: Fidr g’&]‘ﬁﬁ’r pe‘i rein the carrier is a
menber of the group consisting of a matrix tray and a

gh'4@ t"[rh%yamcﬂg of f,“aﬁn qgtv&}f%gelﬂftheﬁécﬁ#frﬂhsl?as SIERll §8 l?ast about 1

has ass transitio erature or
GPapmidrat gl;hys gﬂaﬁmbﬂn sempabout oft ﬁﬁltﬁigqmﬂnt&n giter tan@bsutasoac,
| east about 1 GPa. 41. The nethod of claim 39 wherein
the conductive filler is a metal oxide present in a
cofdent Taeagivlod! daimA2 Iobeneomisising aBgmiont. wei ght . 42,
A carrier for receivi ng el ectroni c conponents

risi ier ructure, for
acti NG &gt %éﬁa% whited) Bemgnpa s ghipsmat of the group
conﬁaﬁlgs;frmaﬁluﬁfdlsﬂm ir®h Bﬁ1d€§ ah@@BlonAlS RiRCIEQR ati C
di scharge-safe surface that conprises a m xture of at

| east one high tenperature, high strength polyner and
at 4Pbeas tI'he agichkedilaimoi whereintibe pigmenhis metiad adde.has an
L val ue of nore than about 40, wherein the carrier is
a _menber of theéroup consi sting of a wafer carri.er

and® di i grisde ofj dym 42swherein the higle tgpperaiige, Jigh strength

i ere e
PO b ChrmoR 7 T o AR o pOSphvione  ulfide,
polygghemm1@;t 44)olyﬁt3ékfﬂwrtas,cl e opolgéthériretdie,wher giolyetteecthdrketone,

net al s present at a concentration
PMYS&‘ éiet g%t{mea%h'{:{f‘g B‘%F wei ght. 45. The article of
claim42 wherein the at | east one netal oxide

CORRPI i SqHednetHEABLLIHh 42 PheCANEAsE ohB & ??de comprlses

gh&feﬁzu

al um num borate, zinc oxide, basic nmagnesium su

part@hesvliathawarots&i@ﬁc AGW/sbigR003/ 032197 nmagnesi um oxi de
gr aphi te, potassiumtitanate, magnesium borate,

t| t m di boy i in oxi de, cal ciumsul fate, and
r%ﬁﬁlaf@g of Fhodeiget AEIqiar SleETeme RipcsBBnigmethod
Com?ﬂghgg n the polynmer has a stiffness of at |east about

molding a carrier comprising an electrostatic discharge-safe surface that comprises
a high temperature, high strength polymer and a conductive filler, an L value of at least
about 40, and a resistivity in the range of 10° to 10" ohms per square, and wherein the
carrier is a member of the group consisting of a wafer carrier and a disk processing

cassette.

53. The method of claim 52 further comprising coloring the carrier with a

pigment.

54. The method of claim 52 wherein the conductive filler comprises a metal oxide

present at a concentration of about 40% to about 75% by weight.
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GPa and a glass transition tenperature or nelting
poi nt hi gher than about 150 C. 47. The article of
w@b@is183 f urt her conprising a pignment. 48. TheCHUS2003/€32197

of claim47 wherein the pignent is a nmenber of the
group consisting of titanium dioxides, iron oxides,
an2b.chr B methed add elagmedhsvherein thphetal pXide somprissapaniialys that

Imyewhqr%in.ﬂﬂgvakggent is not an oxide. 50. The article
SH IR rein the high tenperature, high
strength polynmer conprises a menber of the group
cossi St TROmefhoR ¥ XRRAKY! WhGeihUhé K6 constske bhreicieritil® have an
pol yaryl ket ones, pol yet herket one,

isotrepit Ylowrsbegs: her ket one,  pol yet her ket oneket one,
pol yet hersul fone. 51. The nmethod of claim42 wherein
the at | east one netal oxide conprises particles that
have an isotropic flow shape. 52. A nethod of
producing an article for electronic processing, the
method conprising: nolding a carrier conprising an
el ectrostatic discharge-safe surface that conprises a
hi gh tenperature, high strength polyner and a
conductive filler, an L value of at |east about 40,
and a resistivity in the range of 103 to 1014 ohns per
square, and wherein the <carrier is a nenber of the
group consisting of a wafer carrier and a di sk
processing cassette. 53. The nethod of claim52
further conprising coloring the carrier wwth a
pi gnent. 54. The nethod of claim52 wherein the
conductive filler conprises a netal oxide present at
a concentration of about 40%to about 75% by wei ght.
25 WD 2004/ 033103 PCT/ US2003/ 032197 55. The net hod of
claimb54 wherein the netal oxide conprises particles
that have an isotropic flow shape. 56. The nethod of
claim52 wherein the filler conprises particles that
have an isotropic flow shape. 26
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