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H GH TEMPERATURE, HI GH STRENGTH, COLORABLE NMATERI ALS

FOR DEVI CE PROCESSI NG SYSTEMS Cross Reference to

Rel at ed Applications This application clainms priority

to United States Provisional Patent Application 5

ﬁ:: 'ezi; & T Ogﬂipol‘ﬂﬂr o AﬁﬁlE}E%%@ﬁ @REN@I’I&]{%E (rzséig?léA\ﬂLE MAPERIALS
application is reI at e (?Fg AEEP?cau o¥1 'gelrvlisal No.
10/ 654,584, filed
Tenperature, H gh S i < yicime
Use with El ectronics ProceSS| ng Appl | catl ons". Field

10 Things Qébgich&&}{ bRfins ﬁloi'ige&: Enied %‘iétései'r&flsﬁ&h%a%ht Application

articles proceSS| conputer and electronic
Sepaipo.ed/4] 7, 20y ﬁlechﬂctableeg 20h vdschnaf lmrelpaimcomosated by reference

sem conductor. tra and qj sk :
BEGh o A ARPUSHISEY B reIBELIG: U OHHS AR SeekNes JOHETY584, fled
SEf:t@ﬁx%elaB ezGOQP leR@1dd "Hf@dl“érﬂq_é&lﬁ?e Higk StRAL®, ¢RYd:888 Materials for

from conponents. Thus carrier devices such
IbS“H@EEibthmqumGﬁﬁsmgmllcaﬂ@R" process carriers, chip

trays, and matrix trays are needed to hold the smal |
conponents as part of the ass |y process. The

carrier devices are useful durif#gdt he assenbly process

and also for storing and transporting the small

conp [

ol ec?ﬁﬁ%gltlca% IXI%(% a%sgt@%?o(s%)of??lg% rlﬁl]g% fortqqrocessmg of computer
amb ejrotremit Scordponatits) elg.,i atioks sublbRsswhfer 2ﬁrri\§rs nedmioenductor trays,
|ts surface,.that ho]ds the conponent into a conductive
Mgy teays, and itk RIGEESSIP8 cass6Hfce al | ows static

el ectr|C|ty to dissipate so that a static charge can

not build up on the conpone conmponents are

typically small and dark- colg'%‘ce%% are therefore
difficult to see if the carrier has a dark color. A

dar kCembhéatép i@embly finéd aeUiybidally \8Ed fiy nidke! elédifonic devices from
conponents are _present in the carrier and to renove

spalb GPMpPRRANLs o This (carter deyjsesisurh ws RasdWrite heatk trayss jdisk process
calrTertd S u@gﬁaag ARYESS R ﬁee%m@ bl &&@'shyagzr@odﬁcfnreﬂ@ as part of

a neter y m Xrng a

ths agseinbdy pmc&sa_r The cagiep demdessare Iilsﬁ'ﬁl dx&[dgahe bseatblpprocess and also
carbon fi The stainl ess steel arbon.is

fog StaEg FQF%’PF%%B the gua ‘F’in'FROéIFntBec%{fi’élE Gagriers must prevent any

el SRR BEBRERrE Y ESD) from harming 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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polymer's el ectrical properties by making the pol yner

into a conductive ESD safe material. The stainless

steel is conductive, perforns well at high

tenperatures, and creates a dark gray col or.

pBlyaen’s eslectsital epropemies dwe making the pobuthdr into nd xonductiva ESD safe
ol to achieve, a uniformdjstribytion,of

nixerial| £be Stafnless stogh ¥ iaBAuCHVeneriGRRT Brella ﬁ’@ﬁt‘?‘ﬁﬂ?ra‘t“heé’ and creates
WieEhRbolof Slfless sREL Mok, i | i

at _hatérg%1 0r om se ?hg EQ%%égf Sﬂgér'/g’gg?i?u& gsm%tﬁé%lﬁm%mhwvea

undoren distribubon phstainldsh steelt Vithas o wiifeah distsbutiogn tieintaterial is more

PrS LB tsRemal mesd apoi Be Frmbrotias i, E s RRces of the

niiRl. FaMer! Be Biatless GRRFBA! thaddeAO Proplerths SRR b RIAHdtdIRE By damage
themlighter or to otherwi se color them so that other

SEN® pies of sconfponkmts nbforedvat, matypridle madepwithi waulessTteelurequire high
very

of carbon filler k he carr,ier ark or
oo RORR o priiads {FeiaRe bl et orp Sbrh Ar ool ety southat other
piobadies ®f the Hhatérfal nhy) b8 dRpforfided! - THUGEELY carbBf SRlers makes the
probl ens are solved by naking carriers that use snmall

cagrersntesy skark o biesk sipeeian| effeaciqusedmenint/ ofr casberb dmbues the plastic
j . t of such fillers, netal oxide fillers
mﬁa)lrdélleﬁglzl}fh%%c?’%’g' carriers are preferably nmade with
materials made froma high tenperature, high strength

pol ynmer and a netal oxide. A ously, the
materials are colorable. A preferréd enbodi nent of the

invention is a carrier, at least a portion of the
car r Thase pooldeimns iang selmed by enakiisg edrriersdthst hser sealk ameunts of, or no,

SR "G, Bl SRTBE bl e SHaL His re usea
THeeBRAERT A€ refdidbly BlddeN@ith milal YRl £58 af hig?lat%-np@gﬁlre, high

met al oxide. Exanples of carriers are Read/ Wite hea
stiepgih polymesir ard pmoet aloaxides shdrantageousty, the matesialsaneicoterablex
trays. The lightness of the color of the materials

may be asure nd assigned an L .value in the CIE .
b orfTRiRY <Fiboditnert D€ oyeitian i ) camq, ot fraftes prign of the
caftie ebmpHsindhat NM&iros@le @is@ﬁﬁée%&fet%ﬂgtﬁé% fd?'ré‘ceﬁ\gfég a component, with

recei ving el ectronic conponents as a - )
the; surfeceub@ng dnadsoaf acmixtureanf at lgasoone fdghn teraperature igh strength

: t tur.e having, at . | east on .
pofyHER A8 M 1odsf B ol ife 2 PR ot ot & Reagrwrtg besd trays,
disk proxéssrcasstitest cHip aglys, 08l matrd ttapIP AThRt Kitneshic@hthe color of the

strength polynmer and at | east one netal oxide, and ha

majgriafs \%wu e ragaspistleand, assignsduan dovalye iabthgr CHs L*ate* index (see
disBhdsionl ﬁelg% 33% %’ﬁf‘%m?? absli 5k processing cassettze, a

matrix tra ay, or a wafer carrier.

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—séfe 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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Anot her enbodi nent is a set of colored carriers for

el ectroni ¢ conponent processing, the set conprising:

at | east two subsets of colored carriers wherein each

colored carrier conprises an electrostatic

di scmog@rsahbochmeﬁaae a Eeclfscdleetd basies forbsRttronic component
£ distinct framthe ther su | orys.. The,

pEfeHing 0B B sambioinen o SaRG IS GRpinon Falord figrs wherein each

sur

colofedn@imerRRMPMREs &l XRCtroMAid disciBicR -sa%uﬂj@ce Qﬁgh subset has a subset

opti onal | tgrrent The carri €r
C‘EIP%QISBMc%mﬂWgO erswbset eologs. Fhe nsunfactesagc maleomﬂp aﬂugytemperature

th t
or i@ngﬂ‘ﬁnﬁér "gﬁ‘rgg 1@0 E’ﬂ ,?ﬁn:fF ge p&lﬂgﬁ}y&aﬁ@nem The carrier
map lrp,re Sl a4disk Weﬁlﬂn@fhsﬁ%ﬂ@ci FRRLCtS) ARAARY, ana %fer carrier.

el ectrostatic discharge-safe surface of a col ored
carrier, with the surface conprising a m xture of at
I easﬂﬂ@ﬁh@f ml@hdlrmﬂltt isnpemethod efor hprgbessing e¢ledtionixo |c¢myonents the

m@ﬁmoh +’é {ng Hnuﬁgmg 1 Flg?trqugl cB@pgtgérgnoe}ll lax &jegigolstgt?c discharge-safe

one p| g
supfaO€ @$ ai diflored Taflek Swith tHR biircet
waf er carrier. Anot hler enboﬂg?%ﬁe%@ypn agcﬁehtgﬁ%%@%rame”@me high
tempefainee. rlgglaﬁtf%nath pplymieprat d¢ast onomietal op'rdp;:miopgonaulye at least one

: 0 myl di ng .a carrier ing an. .
pigRelty e oo R o s Rkt capiplls P et ray, a chip tay, or
awafepedardas a high tenperature, high strength pol yner

and a conductive filler, an L value of at |east about

40, or about 55, and a reS|st|V|ty in the range of 103

to ¥omtherogmbogdiment gisare metlksk don prbducing fauc artide for electronic

n_avera f,. about 03. i nches

proceBind: nd HSthoB LR F B i dlain  Sabier iovin g ligBsiago discharge-safe

sufaesthatt eymypitiseRarhigh tenfératdrel High suleith plyrier dfﬁfaeéonductzve filler,
20 Anot her enbodinent  is a carrier

ﬁg%fré;’% ;’ﬁ gt kepicaboph @ aroabgBh&htand a rﬁélsarftty i the range of 10’ to 10"
ohin® PeF b«iﬂa‘i‘@ ‘whersintHE 'Sh':[ffce 19 rﬂa?tgmh%ﬁt L ﬁ)zuagBF{J@PS 3gches per

an el eCtroni ¢ conponent
inchonPhé samigr ataylbeasg arthslebmégsﬁfgt @tsseeteda sl 88y, 52¢ifp tray, or a
wa furface that conprises a mxture of at | east one hi gh
HYture, hi gh strength pol yner and at | east one
met al oxi de, wherein the surface has an L val ue of

nor &pbiharn eﬁBQ&ﬁne‘r‘iE is 2calRPYhr B vﬁggxgla&ro\&xhog h@h?otq;ﬁse the article

carrier does not ave a non ms
compuising: ra stmyctive, for &ogtactivg dhd kuppertiag Smn@eaﬁﬁﬁ@gbﬁp?ﬁem eg., a
carrier re

wafgp. @\ex cglire ?OI‘PFPfL@p xpgt éa?/lgzgs(t) {xrr%u\é\g:t%s@@& dissharge-safe surface that
conﬁﬁia&jh"h%&ﬁlré %% taf 18abi0% %ellg;éﬁ t&hge %@é %gl'?&?éﬁ%ﬂf"ﬁglyﬁle? and at least

value for certain e
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, 2 matrix tray, a chip tray, or a wafer carrier.

Brief Description of the Fi

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 2 depicts a nmultipocketed tray for receiving

el ectrical conponents; Figure 3 depicts a

cross-section of Figure 2 in a view as indicated by

line 3-3 in Figure 2; and Figure 4 depicts a

pl ur &ligurg 2gkepictsen mplipockseted-irapufoe r@ eivingelsiteicd @dmponents;

configuration. 5 Figure 5 depicts a top view of a

di sk processi ng cassette; Figure 6 depicts a, sjde view .

of t REEHF SIepit & SLgsgertinnued Figuis; 2 i guriey 5 indisajed by hne 3.3 in
¢k 2ignda chip tray in perspective view, Figure 8

epicts a top view of the chip tray of Figure 7;

Figure 9 depicts a section view along the line A-A of

t he Eigupe 4 depicfa phirglityeoflhe trdyd dfiRigure 250 adrpked Gonfiguration.

side view of the chip tray of Figure 8; Figure 11

depicts a_perspective view of a chip tray. Detail ed

DescFi8YFs dHCRIEIS @riep pieaf @fra disk prosergingmasssitey pref erred

enbodi nent of the invention is an ESD-safe carrier

thatjs _ljight. in .col.or, .i.S de of a high .

t enpEIEre? Sebists 4 ideviewk of e ik prafessits f8ee of Figuse S:

.metal oxide 15 filler. In sone enbodi ments, the netal

oxi dpiohitd 7 8épi ' %ﬁq Weaw-1Ne | ightness of

t he cgiin:)r of ggﬁg{@ri I ﬁils g%ftggv?‘%’l y quantifiable

using the Conmm ssion Internationale d' Eclairage

L* a*Figure depicty a tanvié® dflthdchip eay Kf FigateT,en The

Devel opnent of the CIE 1976 (L*a*b*) Uniform

Col our - Space ,and Col our- Difference Fornula, J.

Soci Jagyrest dapjcds a septign @igvo along the limpA 98ef the chipttemsyf Eigure 8;
G AL 20 Agoston, Color Theory and Its Application in

Art si.qan,. Hedel ber 197.9) . .shown in Figure

1, t@gﬁf@é%cg‘ﬁ'g‘;ﬁwws &%ﬁ’iﬂ&é@@ﬁ@%%% color a

position on a three- coordinate axis. L is the neasure

of Ifj Neeni ges fromO

(bl acgl)b% tgﬁggg?pmﬁﬁ?g?yy?ﬂfﬁia@s%ggﬂerei n for the

1976 G E L*a*b* system el sewhere, L* may be wused to

refer to the sdoiled Descxptsmr ofiibel Plefereéd EmbodilientsThe

a* axis indicates the anobunt 25 of red or green and

t he b* i s, indicates the anount of yellow or bl ue.

Thud QT%XW%e@gO ment fof the, dgvention is ap ESThsafejoamierathatsis light in
co TS ERt e Ot tompBafint gkt PO AR SRHARE @ metal oxide
fillerrdwy sorge empbdiamntsotie. mathlboxidERREr may inelude afceramic.

nmeasur abl e usi ng standardi zed tests that are famli ar

to é_gose skilled in these arts, for exanple, by using

ar

f ighinrse qfether colen of o maerial is cobiestivalyc quantifishle using the
CoRinfisdIoN Yhidfialbfdle 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 Dyvers 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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5 by Photovolt Instrunents, Inc., Mnneapolis, M,

(Phot ovolt Model 577 and by M nolta Corporation,

Ransey, NJ, (nodel Mnolta CM 2002). Thus L is an

objective, quantifiable, and reproducible neasure of
férsothi"ght BeE SHof indiates Gl Bilanddf @ay.i SindeOthE| CIWLAD kystem is device-
.certain enbodi ments of materials _are set forth herein
independep #p a@opwlar ghpie {paromprisnimaging applicatipns. The CIELab values
SRRl it Kin 80k T e TRATRL T gt ol Shed WPthese ans, or

epahpleehisusing A reffechabe Motk Fop erahpleveflactahcevabtors aé manufactured
m oxi des

close to 0. And white pignents, e.g., titan )
by Photouolt dpstainmeats, dpn; Mywieapoliss Mija [otialoModel, 2 ngl by Minolta
enk: { hoyha : af biecti
C%ﬁ%&tlﬁglf e%w t bllgj’f gﬁoﬁésle%fsl&g& z(lﬁj%gozgjtbﬂf:or&g Se?fr%n?% objective,
quanjiiablenindrepodaciblegnésurenf the ligighéss of ahpcolbs a
pol yet her et her ketone m xed with about 54% by wei ght

anti nony-doped, tin_15 oxi de conductive material, which |
has Bafefmingjq,Bigyre &4 catain gmbogdunents,of-mgtpnals)are ggt forth herein that

PSR LOPLBEf e LS AT AR« v

dbrk) mar brbbyveldrmay by athievell by mixingpslymerspegh tarbos black to achieve
asyred_usi ng the sane, techni que. Sanples conptaini
arp Kt YAt 6F lose iR & ohed,Bhite REARIS F-§-0 PLARBIR 0 desc §an b& added to
acHid¥e’a ﬂé%!rmfesco'i?ryclgge {S0h. CAH exarfipleBFShT LIBQFsHRIC &iftharge-safe
20 Table A L-values for conpositiohs having
materielesuitablecfor ¢ hea supporh fwodevironid comaponeni pioeessing having a light

ol yner_ St ai nl gess St eel, r.anon, Bl ack  .Ceram.c, .
oo K PR e e Do S5 AL afigrony-doped tin
0:3d08 ¢dHaNYtivelRatdARE Whidhha9ah d8valud 4.9, see "65" in Figure 1, as measured

Pol yet heret herketone 0 18 0 32 Pol yet her et her ket one
usgg @ reflancpspocitophetontetarkeith mats programgednfor dhr C3ELab system.

0 ional .processi hods_in t.he rel evant .
T B 0 B} B i B FFRIR i p S, R g the same

te¢hiniyied e Saaiplesnteaithining pal/ethgrethdikéibnd- weae Ufedstitedefor consistency.
mai ntai ni ng suitabl e mechani.cal. and el ectrostatic

Otherpalyners maybe wsshS asdesgrbaddiersiss. 25 Moreover,
certain enbodi ments retain noldability characteristics

suchr gt Al AVARRSR fof Ympbsitions having conventional fillers or nonconventional
fillers

Polymer Stainless Steel, | Carbon Black, | Ceramic, L Value
- % wiw % wiw % w/w
Polyetheretherketone | O 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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aspect of certain of these enbodinents is the use of
nmetal oxides or- ceramcs to achieve the electrostatic
di scharge-safe and col orati on properties. Another
aspect of certain of these enbodinents is the use of

akp'eghof earpar of thess embeodimenhisan thehugeadfymetakoxidesodhearamics to achieve
errtain ese enbodi nents i s the use

e Bt igitapare o pd CORrAIOR RPSPUBES | AaHETpspect Of certain of
ﬂ%@@&mﬁéﬂimeﬁfsqm@%b' bf i g‘lQelﬁB&Hlturel @%I@étf‘engﬁ’m&ﬁﬁh@t AGother aspect

Certai n enbodi ments achi eve colorations havin
Of/mrtw @f thgse ¢mbedimantsds tig3yseaf idotapic ﬂmwanwﬂ):s all L values in the

ast out .55 t about ,66 r | east
il B a0 93, aboRETho B HirueRelall, Nerdih RntRfifin achieve
caerahoﬂsahamg and Wdud 6P RER Ubod 33 At RAGUIbokPAY, dt 1@ about 55, at
about 40 to about 99, and from about 40 to about 70

lepgfrabewtaffh | o5 at deagtabout 80. \Sonte embadirents davs cotorationthat fall within

m?E%que?én ‘Aﬁéj h‘g oﬂpgﬁtq :ﬂ:)%t é@f ﬁg)anggl% U |49 ﬁgb Gt‘%l M4 from about

40med ebaurl70. V\Fdﬂbxaﬂlple \eaueriaf withsm L RaheadfaubreSthan About 55 would
descri bed herei.n, the conductive, polyneric, and
mgghthat e veaterial dn question easielqsst togwhitepn the ((TEL el gealp than a material

whh 46 %! Jaaek SRR tﬂﬁ'[ e 95, K@ﬁ%l evg@hFreni: Q}keoéondﬁ&we polymeric, and

conductive properties are ac
candnd¢tevephattrsl capgintratibngare adjusted uadi aldésired combinaton of mechanical,

readil e performed by a person of ordinary skil

COl¢fe OF %/ﬂ“agctg’ﬁ propertigs raé%ld'i" V‘Pdm %r thes e%@up'éted/xamhgﬁtwn Such

adjRERES Al E rca'ﬂil? 5,%& 'o‘f &aﬁagi aahylﬁ%@se arts after
sta | s

aving high res chem c
regbhg thay disclopef er abl y reS| st ant to the cheni cal
sol vent N- met hyl pyrilidone, acetone, hexanone, and

ot he eSSI ve palar solvents. A hi terrperat ure
hi g B e Stenstizpe) mslstms#%gqb!x @pe having high resistance

totl‘ﬁzﬁpﬂcﬁtzh@ﬁcﬁl@d/ Phe g@lk}deﬂ 9s ?féf&‘ébl%oreﬁkﬁﬁtefo feetheAROMH tsolvent N-

500 C. Further, th strengt tenperature
mgbyly manligomef ematbhgg hbmoac sand fqhhssaggresstvel palat Rlv@Rts. A high

R i SRR Y v e SRR g pin

h1glﬁ§ tHan BBYLOI508.(5 F@EMeR, thél i)fgﬂaétl‘eﬁ ,en%fl%lﬂﬁerﬁﬁ% Polymer preferably

pol ycarbonate, polyacetal,- poly ene sulfid
ha{ﬁ’@lﬁﬁmssnfﬂelb*symﬁﬁm ene resin (TMPR), 25
pol yet her et her ket one (PEEK), pol yet herketone (PEK),

4 glt iy g%tt( lrw{ éﬂlsp‘aém » JiEly sireastl @olymeas are BplypYsmyiene oxide,
lorfoEFeP‘)resxﬁ gf&)pﬁlg ﬁfc?féA%%%ﬁ 6 E E’@ﬁn Bonfatit Goianite trQﬁjxg,m’olycarbonate,

pol yaryl t enperature anor
polyasstal, ( Hivyphenplehy et kalfideni d&’RS)EI )mmettqylpehteue/stmkin (TMPR),

ooREHAISE PR AR b it .
tet&ﬁhéﬁéihy&h@@éﬂwom&sfémﬁfieﬂef SoPBRNECTBFAY poRethéfRifone (PES;
alst(: etfcgzﬁd vorasepdlyargpiselfome R ASKY,ohtghiisnperetupe afomphovalrksir (HTA),
pol¥e&1e1¥m1tfé (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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terpolynmer (EPE), and the |ike. M xtures, blends, and
copol yners that™ include the polyners described herein._.
may al so be used. Especially preferable are PEK, PEEK,
PES, 6 PElI, PSF, PASF, PFA, FEP, HTA, LCP and the

PELIRSF, BASH, PE4., FEPHHIA, L€Ppandathalike. Exghples bf bightiémperature, high
SREPSBERRE A 5 0SB of SSIIPPRentsS, SEPOERY: 457,126
4@45%@6 99917 'IQQH&%&E&’ applcaBioRS Epantl7$082 WUsd BCAHE899/24295 (WO

8 1) which are hereby incorporated herein
0 43%1f)evl§ﬁlmre hsrekynmaogporaiz{l berein by wsferencea conducti ve
mat eri al that includes rret al oxi de and can be added

i E40M0 BXBURF 3 & GomRgve Haferghiiab GIcHles il OHide and can be

a&lé(iftb G téﬁ%‘i‘ﬁﬂfec ﬁigh%ﬁr@ﬂ@htﬂoﬁﬁwfr% cHaf #SESD Gafeth@erial having
The netal oxides are  preferabl’y m xed with ceramcs

a bghmmé@remdwp&'rmw meechargcad pgopertmtfalt usexas deatfigpe dhe metal oxides are

h fill t N |
pEfTy Figed MR daremmicrir coeldl \FBn stiea s § 8 mer] by GF dfpebecramics
St flérakypiQlNEave a@nghm)\r& tBat! 4118 t&h @ be @d@b make a light colored

col ori ng agents may dded to inpart a particular
mgisrigh Smcp ﬁ@m@ra hght qolnrt hther celenamag@ltamydm 2dsled to impart a

pe?‘[] gf %erlggtg g?lr g u C?e 105 %6% gﬁ{alggas ?1{1(2 n}etal oxide/ceramic

couilciﬁaﬁﬂﬂmatenefs typidaltyohdve. eldstioesmitctivé propeftint lidt ate independent of
consi sting of conpounds of .a netal conbined with a
htnaﬁltwetfhmaan@v%mﬁtmat@mt% ofrompesngderhi metal gembined with a

%émﬁfagm%&ﬁe %ﬁ?i&lﬂ&&ﬁé&a% s are exenplified

m num ZI NC OXI asi ¢ magnesi um
uI fate, magnesium oxi de, potassiumtitanate,

MagnEgdmipledor sitable ridtilXideNat H@friplgied byaldind®, bodatd, zinc oxide,
calciumsul fate. This Iist of oxides s exenplary and
bastst magResivge sulfaie, meghesiyia exidpe Potassima fitapats: Bgnesium borate,

LT\ boRE TR 46 nd Rplefinf e NEGNIREAE 4l on £ Yremplary and not

inen8&bicbbmit the 58¢heSdflthe inveAiion.0 FurtRer cﬁgaﬁip&sﬁgillers are provided in,
5, 338, 334; 5,240, 75

fof KERREr Lk S HERAREE- b aABPe g0 0SB S aRgst 5599811 5.447.708;

6,48 9, @(33%9_%4”§ﬁfd 8240988 dwﬁfchca?@hﬁ‘éb%ﬁd&rﬁﬂ&w ﬁErem?B?Ireference

as neédéd fo ' inpart or enhance conductiVity.
Ingeoénal, rtl;d mq:tall exides may rbeosotd, omperatedc withr dnpther metal as needed to
antino edt n,oxide, for exanple, the famly of
lmB?%(?ﬁ ? ?}Tddlghv%der the trade nane Zel ec(r) by

M1 1liken Chem cal Co. 25 These products are snall,

r ougbyerSpQie fill&aik R e gaﬁfb@ldr lygmtmwn? E@ﬁntoghde' $Y example,

green-gray in color. e colo al low f rte
the fageity ofipridueta tpeevidédsundet mhatmdejmma Zglec®f by Myliiken Chemical Co.

col or inclu her i mony- d
ThESs Soite ittty A Brartimcalishaped, add g buc B 16 B proen-gray
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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transparent filns and have the advantages of nost
ceram cs, such-as, non corrosiveness, resistance to
aci ds, bases, oxidizers, high tenperatures, and many
solvents. 30 Another preferred class of fillers is

imtios eample,dd (% Patent Wos.i 32420205 anddi 340,753, ahith s@h&cby incorporated
um num bor at e

I\%%“ bcu[%[are%\% pﬂha?si unbt i‘t anate and. ai .
i1 by rederepte. - | he, fetmywhiskenpeiers o p sing eoqryg%latli‘lﬁ{n@pt having a cross-
sextioRall 884 ofNgSto Dol Mfﬁﬁquére%ﬁt% A% leﬂ\é}tf_%g a?téu? at least 10 times

hereby incorporated herein by reference.
thgnverage dianeters Whiskers anedypicallySeeadf flawsandrare Hmvéfong rauch stronger
0SS ctignal area of.. up to about 10-5 .of a.

ool BRGa’ &ngBHIg foothoditon, Thus eeduby whisker flers can

ihprovavies aghgth ofMBicBinpoWild flakial a8 SellYAR ifRahYoth&rSSroPérties such as

.flaws and are therefore nuch stronger 5 than

imppoyed pigiditys abragion resistangesand ¢lactrastavioatissipation. Papseferred class of
[ [ r. fillers can i t.he strengt h .of

VBBKES e BRI urdh! 8" Ggp e DTN E 1 3 Rl el Lo Tapan

thestedre asraniicphizkerd coatgd dithya thalads oTRin'REdest ance, and

el ectrostatic dissipation. A preferred class of

whi skers_are provided under the trade nanme DENTALL by
O sukee eirewiand|shapss, of) theafillers tdre ot dimdtedeardininay be e.g., whiskers,
' ogted with a.thin layer of tin oxide. 10,The
spHIeS P 6 B, 0 geRerFhmaps R Ot s i fare gt Bt but smal
panigleDuch. 2 whisMerSéedotnparsHl 67268 spadst bEvd@s smhil REAeS ardOfreferable.
ot her shapes. The sizes of the fillers are not
Techpologigs font making | verpasmalk | nasticless he.gs ushnigs kanateddmology, may be
e %@(ably si zed spheres, or very small sizes are
ng?e erable. Technol ogi es for making very smal |
particles, e.g., using nanotechnol ogy, may be
enplSuirble thbtabokide H1Rréalad! beodispied iih lao¥asiclPYf BSnfigurations. For
di sposed in a variety of configurations. For exar%llre,

cXgHPiendR incElsiore patticleaay brasoatnd withie oeptalioxtdea Thetnadtal oxide coating
L L T TN T —

ks
the 1 nert
hofjowdert maplbeasedhirsteal Vi ag indtophtisles ADE tEIz6f the §rticles may be
inste f an, inert part:é}e. O, .the size of the

d
made smalier by iitiipg theaerres @ | & perpiico may thendoned ewitlh aemetal oxide.

- Doped nﬁt&ﬁﬂ@éﬂn%é%ﬁd@&%@%i’e dl\l%dﬁﬁng ﬂﬁﬁh%haﬁfé%xld&d go?on?xhgepmperties

ped mat eri al s can be con t1v e retal ni ng

of theskramical and col oring properties of the ceranmic.
The nmetal oxide conductors should be disbursed in the
ial so that three- dinensional interconnecting

ot 9BF etk O’Ei_ﬂe ot iheuls be rdibivesed ifbe atprialkep that three-
AR, B bl s S hr B H cvonc s
as @ glrawibdo donin Istatie Sbargesp THei @mcadtrdtioa ofathe kictdl. oX¥@¢ Yonductors is
relaltng to” &%Cﬁgf)rﬁar%}i)g les o tlﬁee}nglteri%i(.i q‘feexy low concentrations of metal oxide
conductors create a high surface resistivity. 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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conductors create a high surface resistivity. The
resistivity drops slowy as the concentration of

met al oxi de conductors is increased until a
"percol ation threshold" is reached when the netal

of xaineterigle nthvartgo less regiductivitycthian the anétabohigle enuttors el result in
.l ncrease i n.the al oxide.conductor conceptration .

ipGifsES T TAHEBGN niss R CIap OTUEAERIS Ay abtgttqurtace resistivity
bRE ESHThEsiCARARM HAE IaQiksirsd FRAGVRY ciBE Biale by ddf\Rking the amounts of

i ncreases in the metal oxi de conductor concentrafion

plgmnéns andcendvgtiee 8lldsst antial drops in resistivity
because the netal oxide conductors have al ready

for an optimal nupgber of networks, Typically, the_ .
ddi st argpw%avseﬁa‘%ngasﬁm vanssashs’a%&!aeflﬁeg?ﬂ%h% a carrier
prRRssiR! devieX] €S CONGNP RS Mtk B85 Ut disk pﬂoﬂggsﬁ%fgﬁsette. One

surface resistivity. Thus, the addition of” pigne
adeantagefie thatshe tomponeants Bt theiprycesiing deviop asdyt bomzuslizetl. Machine

R SRR S L BBt o) S5 processing
déevie RUIRIIO WD MPoAAhPaSantdde BXl REp# té IfBNitabO LS 8 machine vision.

material for a'carrier processing device, e.g., a
Aapthgr adyantageds that the pyocessingldevwicesr ae eokirahjec ;ﬁwme color may be

. anta .S that the conmponent.s i . .
offifized 8 APELs bimhaiismOre ORI YEiE B fiffrent e of processing
deyicdsaiiay b6 endlenwith idiffere® €slbi@rsoChint diftént m&deld@nd applications of

ability to control the processing device color is an
ProggRsIngateviessvmaYhsgeasiliydecommizsed by af user.| | Qatvarigue tyres or sizes of

cABRREEE b0 ordli 0k AShe ROl SRk 15 tiping and
udeef theptdmponenttstioefifisient.t he conponents nore easily

visible. O different types of processing devices my
be made with different colors so that different nodels

and Gplerationt man be srecomplished ynedding pismentsalipeve 4g jthgse skilled in

the&CHED! Efgn@és Bg g@%ents%acmgtﬁﬁﬁuﬁlycﬂgﬁdgrir&l 6% e Clhromium oxide
conponent s y Stored 1 n processing devices of
grelerfsf drentbhng| chremsogtebnt ahimhippmngulfskilicals) csbaltohhiniiaate, barium

mSHBBD PeheR OB s BrsgThRe S ASRA Citbon gk ey vsed i
a blfick $616°R debiret orfif A aPSorBladk ATREH h ohebrtfiflioht R U Rbt create a

di oxi de, iron oxide, chrom um oxi greens, 1ron
dapk we blackreler. gCeloms that unayn benashievedks vithcthe aise adlysgments spans the

al,unmi nat.e., ,bar.i um nganate, | ead chromates, cadni um
sP%‘leFl?agglsg’#dﬁ%%'é'ﬁ]i“gﬁ@%v bon bl ack may be used if 20
a black color is desired or if the carbon black is

useqdridif &6 efils! el iﬂ@&rg@%&@ggm‘égﬁqg) GcRievé ﬂﬁ&éoxﬁlg 2 desired L

bl ack color. Colors that mu ved with t
vahie, bulgalem a pagicana doler, e gpaed,r groem fblud, yelibw, bF githbinations thereof.

Thlenlﬁlgzlljlgrlltggan\sm aldttigd 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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Certain enbodients further incorporate pignents to

achieve not only a desired L value,:but also a

particular color, e.g., red, green, blue, yellow or

conbi nati ons thereof 25 The pi gnents are added in a

Cobms drat mayi berachigvedivlith the use bf pigmentsespdusihe epecttwioof visible light,
d col oration nmay be acconplished by addi ng

e,.desi e
"bﬁéW%% b %nown to those skilled in these arts, and
m xi ng themw th conductive materials and pol yners as

descmhbeteRey &b Bréf@rab%?}lés%ﬁﬁm%ﬂﬁﬁitg SitfiERhb: make the carrier have a

conductivity, and cal _characteristics. Exanples
S!Uface picsgstmﬁwgn ithe: tange of abarti 10Prtal 1 @Y iches per squans,i lenge that embues

G ESE e SE2eid SR ST 20 LSS i e e

béﬁ@&ﬂﬁﬁ&lﬁ 10° 8@ desshaAabes: 107CaHRd pap %ﬂafé d@%nﬁﬁﬁ resxsthty ranges,
sel eni des. Carbon bl ack may be use a bl ack col or

hewevgnsmag gdepend fon ﬂteepctanc dpphcdtions Fughet, ian acceptable chip tray
te an vVer 30l

en ons t not cre I ar
aggl{e%%*ﬁé@ g Y&Ps b fapee, ok, 2t least: #hat 4 3(? ‘E’ tHL Squate.
comestobtmr gomPbitentdad hiot NeceSNARG Fddtirefthe/ bfhdleBistivBNt For example,
including white. The filler(s) are preferably present

an) accapiabletRead(Writechaadttraysupfareresistividy iy vsuplly i thegange of about 10°
toslﬁgsftﬂﬁr? aﬁcﬁﬁ'lﬁv 'ol{ﬁlts%ei' Ja;]?e h @H(gce %n(ﬁI%gVn% hfBial ulpl}e4 added to a

uare, a ran ues e sur

polithér tE&‘mEmaﬁ@ ESiDoge iria6sial, manstedaledith albsistivitg cffué.ﬁ.aqe* ohms per
re3|st|V|t¥|s in the range between about 104 to |ess
Squﬂr&rhaaéfzﬁaﬁ lerythag g raaterial vgazmeélstlm Phrt8-r 105 pbms per gquare. Thus a

55”@5&3 i
I cation. fca mugﬁ?gl@gee%{hagmdoﬁl %or ﬂt;:'}irﬁaifll&hl ag 3 het, the

ﬁliearss prafenably cwnlysdlaﬂﬂbytadrthrdmgh rthe\gmaterial 3b as eaavoﬂtmnall insulated
cantr

7,t0 108 . h t !
SPA5 ek cPitalise s LA PP e s BRdheroliodies 4 Bretgegply present in
th&xondehatidD Rl 296iA8 Bf'éiﬁhg aﬁﬁ?dy Wibt & DRAHatbAAY asd h{cﬁ‘@ Preferably

resistivity is usually in the range of about 104
avpidscreating adart ccamlmﬂwstnptenals qmm son@ntratéomof carbon black that is

a e ol ver. £.0
cof ALY ol BB el s Y e 8 e lack
resistivity of, e.g., 108 ohns per square has |ess
f1 'ol INforddhgP rdyd R %h@éml%&]ly Rald & ¥ithl da¥bdnybidk. ﬁ;/@concentranon of

4 ohns per square. Thus a Read/Wite head

°ﬂtb¢plhim1ﬂ &hat eaaonwnmlfly teqnited: to veakei 41 Esn safe matetidlpcauses the
15
gl o e G0y D prtalh Bl " ORRt b, are mot

conmubﬁdlﬁdpreﬁdiﬁbﬂsfot eé a€ edmBeR oS end oﬁﬁﬁnéétﬁ ®ecause the microchip
roperties, Further, the filler is preferably pr esent

tfabe%aret%@f dakcolnredduate thepressues ofsthe cadbon flen” Buhgr, the very dark
colgb? lé%% i°ﬁ§”éé‘%g agz)&)ﬁ[r aﬁ:erﬁ'ﬁ? g@:?gt St a? tﬁﬁlﬁée n?acﬂin% vision because

thecmntpentsita tesmall arcbofteandabt-aslsrddpaind the miefuekiptidyds dhtky
required to make an ESD safe material causes the

material to be black. .
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 10’ 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° ochms per square has more filler than a material with

a resistivity of, e.g., 10* ohms per square. Because of the uncertainties associated with

10
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20 M crochip trays are conventionally made wth carbon

bl ack. The concentration of carbon black that is
conventionally required to nake an ESD safe nateri al

causes the material to be dark, and essentially

ildrégkng MieC amelihtdof FAE to LK EIEQE!]@ appbéhch@! for making the ESD safe

conventl onal ly preferred for use as carriers for many
nw@{ewg@ trays caf epbb pysumed 49 Be trpesicrablp tg arpadfnght head

tl‘égr.(mgl%og Erentageé-xtraﬁeu Bi E&g&% %Vlﬁ‘{ C(}IH %ra{:hﬁﬁ)ﬁog#slél for example wafer

cmpic'rs;rahuspeltaﬁlewmﬂ(t@.v dévely ﬁf&iﬂ.‘&aﬁbﬁb miéal iﬁil@hbﬁlthlﬂs $4 @6t a major
nponents are smal|l and often

becau%?ﬂ Wrﬁﬁ&e@%gam%t%ﬂﬁ pThgrefprg techpglpgiesnand approaches for
nkERh RO O%?I}g,{% ﬁ&é A% @g{)&%@@m lﬁ%&@% R%(gmgietg hg%ddtgé 8 ' n

t he Tange east out
contrast, an acceptable read/wite head tray surface

resi For vrhése t@sor&sﬁ:tb%idnﬁstb Nmiakidgr ReGEFWaite AUt trdd hbee developed
| ess than about, | O~ ohnms per square. Since a 30

techpeiagies (hat ﬁﬁ‘iﬂfﬂe@nt fromy teghnolemesdfor makingatopmmatter(chip trays. Instead
of {lﬁﬁét L & ?ﬁﬁ*lé}afl&am&§%ﬁaﬁ rpgar}g earré‘rg%rgv;e#x@&%a\ﬂgtﬁ%%ewﬂh a metallic

r esi
fifled bwoh hdwamrﬂegaitmll dlhensthinlesa steesiis conddcyivef perﬁ;r@ls well at high

r.square. Because of the uncertal nti

104 ohrrseig]
tempepvgs.cAndydqen not ereatecs dark; Glorn mdhe mateal ofSMGe| the matgial is not
ddtk Ihe! Ir@d&ﬂvﬁte R ﬁ@fﬂ@&a&ﬂ%vgﬁgﬁﬁg the ESD safe

materials for conputer chip trays can not be assuned

to be transferable to read/right head trays.

Mor eBhe inven’@teh:iv@l uhelpaetedlp found @he\burpringpsshe lthaa high temperature,
r exanple wafer carriers, mnust

ocess fo have

‘ﬂ@éﬁm lmffr% mgy b mixed; with anere than ahowt 40% eerpmics bysweight to

ad)l&tveaaﬂ' @SQf eCRferhal vjlﬂ{pluBQ@sq%%\’ 3‘@ gijock-é erties such as
chnol oglres an eg l‘?p

materials. Tnerefore te proac
mpldabiligy ahd rfhnhbpht'y raa;lswmlltmt rlosing mlesirabdd hmchammmrqumes such as

Read/ Wite trays thesereasos |ent|sl
R RS T c OB e PRI P et i resull Ss surprising
bekcagse Qltﬁ&lﬁﬁ{)élbﬂfersa g'dlbef bfik&N twifth fiBdERE ARbRMIsSsF &K polymeric

maki n conputer chi rays. Instead of using a carbon

-materigls rWlﬂR@a&?wg the desireble pagperidgseofctba pehmiasrinlthy finalderoduct, the

filler such. as ta nless st
adﬁ’i[tal n ess e&ﬁo?ng cfloncﬂjgf’ f FTICLRPFY ?}"‘W] &1?10“% 40% by

wdightpanbaldbeskpected talReslt i fiaslgabauct uﬁﬂ&rﬂfop‘éihéﬁ thhidifl M@t resemble
material. Since the material is not dark, the

thosg g/ the Polymsa deeramips eeated with, wrﬂ@e@ Withe gnetatifides are preferable

fol BUEM ERD I URAARC TS5t db T e kA5 SlhRlos Wty ar ypiclly

requanedie auhneedthm deblr&bcm(hlbaﬂt)aboﬂfe n‘ﬂiﬂaﬁiﬂﬁr The pﬂeféﬁ'yed concentration
to, 15, achieve an ESD safe material wtho

fal}ws%'sﬁrthfgfr%@ﬁ iR brtyesn s A0y 2pd PRt 198 ATORE Bisterred concentration
lig %*éh)lléehyab%mj 434’0;}1@5’&& lahdf 2BOG: 0% h&ﬂf L2S/dEe preferable range is

esi rabl e mechani cal properties such a
between about 50% and about 60%.

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

11



10

15

20

25

30

conpressive and tensile strength and appropriate

rigidity. This'result is surprising because, although

pol ymers nay be m xed with noderate anmobunts of non

polynmeric materials without |osing the desirable

tqays:pmdt vith safinledsestgehl Yhe terinrsnidagh fn'ayabmmimdsmsted td hefe?® a lack of

addi ti f ala ampunt of _non ri.c terials
Waig, bultop thersake Ghelan s 0o, tsym flgtiy &"ﬁm%eﬂ%réf of warp.
n%i'[) i §ij5tui'é"th§t fs sBﬁJetzFHeQ %&ésﬁﬁb%nﬁ’&&ﬁ@& ﬁrit@ % suPygle & éjmoldmg or

resenb hose of Ceram cs treated
othiet hD,I‘OQEBSmQ[S@ wilhé, temnetﬂalt 1m>thtcbeaotatoebprraﬁﬁmamcbwﬂﬂmmeasures of

SR TR oSBT Bl o (9B R Sl g pead v

Cﬁlﬁ%ogﬂﬁlerlﬁﬁkoﬁ%fjﬁﬁ:t hﬁ(dxb&ctéd’ ﬂtaﬂl%ssrrﬁttﬁﬁt' fak SnetdiNGxides used in the flat
preferred concentration 25 range of ceramcs is

syéacee dvad aiselrapic (hava sbiapes o utAn7 Bogropic riflow shapé és aeshape that resists

ncent r.at j en about 459 per cent
bERREEE ShiBheef in o PaRiclar st ER o8 A BRI S Bhue Y, p flowing
flaido it ofhePwani thdablv atlctdMBi@ythe phiticleSars Upprokh4t€ly the same in
that the addition of nore than about 40% by wei ght

alhdirgstiongi dldws #nephevical qagfidle bag an isofropis flaw shaperbecaysgithe particle
AR Bk R BP Y R pafifleh diReiol vRhoe Hafighf 1 Mhxed in 2

flbwinigt Buidt rmm@uhétaaaﬁdanhpeavm:ule tdoes hai n:hesal ssbﬁebm flow shape
In fact, however, the use of netal oxides wt

hi gh
b%cﬁv%ﬁbteﬂds 1o igndis densest axieingbe direstiongeraliekto the direction of flow.
Read/ Wite head tray that is nore flat than 11 trays

Comeh i ke RhPEE BLPURE ap €SHopl R SHIES b fpuch shppes promore

canbteanstainkbgeinadll diyectibhs: maadfdxﬂd]es @pﬁdﬂpﬁl&mrtﬁeylharden from
to denote a | ack of warp is curvature that is

& Jawid tadhe spletate avile 1p rﬁher @elﬁc e@n pRisetrepie flpw shapg tgnds to produce
m%ﬂs@téﬁg sﬁﬁnka%é I%%%anl.?% Sfrf]eg grgb&%ﬁzé ﬁg‘é"s%gst ?Eg(’; ofdferesitially align in

thus not to
oneoi@hhms and tél leava eifferest shritkager mbpatiéent aneafiction. For example, an

R A B 5 53 H L e
difeb@oriMéribs tﬁxé}ﬁ‘ﬁ‘ﬁt GSRELrAIY Morlg Ble a8 B 18138k aligned direction

i sotropic fl ow shapes. An |sotrop|c | ow shape is a
awa@é tolthe amemvgrsekte dlmaligned direeticad A gomsistent shrinkage is helpful
as_a.r f,or ces, cre

r t sy ué] %rrtic?af H?a mqs %?ﬁgﬂse&é#éﬂ?’ to have of Aly SN Sal¥ns in size.

characterlstlcs of the particle are approximately the

san@urter. Gnaboétrdpié ﬂ%w Q{hée T&Héte@ tRPEBAtdAbE RGH- Eﬂnﬁgﬁe materials.
has an i Sotropic flow sha because the particle does

Amoﬁotts@mﬂe\mhamdleplosed o epatrfaqecnﬂ samatgrinkbistsmmotinh Encontrast, an
m xed uid

' fl ow ng
PR dlo sEmsamah HEUEEPm: £ uSewd Bty A8 shesive point. For
exmﬁﬂer 2 BplerichP¥Kapb WA is PREAUTR tht shiFidSpresenddl 4 Etnidéd non-abrasive
| ongest axis in the direction parallel to the
surfacee thptomrqslfslxap@dNﬁber 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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A further advantage of using an isotropic flow shape

is that such shapes pronmote 15 consistent shrinkage

in all directions. Mlded articles typically shrink as

they harden from the liquid to the solid state while
afiditionsd pedymaers An fdleisstot the puateridl ovDhAPer domhtibe rdow specific gravity

istent shri t.h .
o4 BgpE PRGBS TSRP S FORAT S papge gftematively,
ailightwedight Poly@kdritRa fankk indtefiadfatink 6@ dpeSifit giagould be blended
properties in one direction. For exanple, an article

inte figepaterign chpobmess weuld proferablybe elinspretp $dgregate the metal oxide
j i [ o7 2 Lrectiaon.te .
6 B8 coftiflis BRERCD B the orticaf prossilich T dfe e, material wourd
netl bgnesingtomisetli OrExafipigRabe Gultable hkglawkight 'pAMVINGS Shtet Styrene and
the aligned direction. A consjstent shrinkage /s

amenphe Polypelin, faKexagpe. eenes  + Beanexystangdopreci sel v

designed to have only snall variations in size. _
of riogioy sPRelEcfin od boetBRoBheL: G oiREMERlne Read tays

bedhgseosiad in8 proRnedIdnMoRiféntd MRWRYEA!hdseé IR tibns |should also be
contrast, an _25 anisotropic flow sﬁape may LgrOJ ect

undessiaod 3uapRbyingamorprasseially e albrispesvef poyntthatrysed in electronic
gpbe: ' s t {h :
B8R ToBs SR GEUCAY AR, kP S35 Pabosgyy, snd s

sSur
componehiSprapesdes isee raldohtS. PPMECNG. 6)079865 tand T8, fRénti Serial No.

0228@%}“ %kelg)és abrasive to articles that contact the

1076158) 9 filed Sepfcsnbeg 14 2002, whighearg heyeby dngosperatsi disesin by reference.

El&ctfiiE phdessi L& nd ' hape : :
CaTRLC phksid S| 80102 S AEARE e BBP oty assbing

cogponerttefirahe ekestroninp ardastry.o Teaysakensedil forwadkgprocesses becanse the

ani sotropi ¢, conponents It is al .possi ble to reduce
comgn%%gfuﬂ e H{;T)gg; 99(5/ stmﬂ:lép!aaﬁsaglug% g@t ix%%}v'ggllegrt and protects the
cofipbiénts B6ilesntAHaB6nI AP btafRX dFeh&BER TACRay _ii;{z?:ﬁdes an electrostatic

_sggéi fic gravi t%gcan be reduced by addi ng
disghyrge-sefg agurfaee ythatr recoives jandl eqomtacts ameclevtronic ebmp@mrat to thereby

' i it fill f
sulfod 7 534 s P SRSFELLE B ol bt FihCEana 3. oo
cotpdniEne $5 confilih@l Battieviedyypockat, WHitH Rl Be! fop Giiiple, bh Mtdentation, a
forns rmtgrl als having a | ow specific gravity could b

e
spagF spaepded By wallicdests: ar proftrusions it gse9¥aver athgoifrugture that limits the
) : | i .

corfp B eBIRG WENE R g fray B8 URA M\ Tk FoofB BE e without

disjodgipgrthé esmpdnenhfrof thakrapaFer éxdmple W sbckeahapbe a space defined by
conprqum sed. EXx | es o%quui tabl e |ightwei %gt pol yner s

8f°8¥€*P sﬁm Y&nRee ame‘aegg%lsﬁﬁ e SEgien 4) apd the)stagks, gyn preferably also
stack@BROX EMon HEAAE b Ms t@mgggﬁﬁa_%m%%{ag%’ S g

herei n"have been descri inter
trays because that is a preferred enbodi nent.

I—lo\(/j@mgs , al'gh esal dﬁls thé phidm%le‘ahanibdlirlidtﬁ@y bﬁlyrl Sfdring, trafmsporting,
under st ood as i.ng nore genera to all types o
fablgqaélyg, tlwglge{;rg pﬁ)lﬁ}/déqlggﬁm,agrﬁoglponents e)./g., semi-con ugtor chips, ferrite

heads, magnetic resonant read heads, thin film heads, bare dies, bump dies, substrates,

optical devices, laser diodes, 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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processing. Trays are used, for exanple, for

m crochi ps, conputer conponents, and audi o ‘conponent
processes, see also U S. Patent No. 6,079,565 and U. S.

Patent Serial No. 10/241,815, filed Septenber 11,
lQ@J‘G@“MNP‘é@S@B@CﬂeOemcklet&mlapgﬂf(hm@niammgrhy The size of the matrix
B e 59 s P SR Hpoafing Lo ermipere the chips to be

uf ac

mmmﬁe IBxSmi)I&; &I aBhe Glal® Ak Provigiis i, Ye.g TN Rd2E Bites Patent No.
ful for such &Socesses because t he conponents nmust

%@4n71§9e@05?)é¢%r6 o140¢6.349.832, asf 6c\T4473t i s conveni ent

and protects the conponents from contam nations and
cludes an el ectrostatic

h
i ocl g‘esgf&?efe%gﬁawgﬁ Fofifare oo B v 9P s> QUHIE At ish or holding

di schar

irte@rated Geinicondinen S]ilbs o rE]BﬁHquns %';?g%& dids or %ﬁX&s@d wafers cut

have agioluraltyo pockets, for e as i
intp jodinidual gempgnenth which wnp@inmpmdatabntﬁxatmﬂesbpf tchip trays are

PleeaR G ol S Bl ot ) S 22 ks 21486

protru3|ons a groove, or other structure that limts

the DegkReB&BingScashid 'eute)’uéélﬁ'fole 8ﬂ:§e§%afsﬁ§’ %?g?’ggtnﬁ'd memory

the tray can successfu l'y be no out
diske Eseinples of diskaprocessing rcassetténaregravided in, . g)pl:lnﬁbd Mes Patent

e by grooves. Trays are preferably
Ngtseig 888%%‘@?33?391) and the stacks are preferably
al so 25 stackable, e.g., on pallets, so as to
f aci Wafapt Qriére GRS %b&ﬂ in ﬁ{eapx%c@srsﬁ'lguﬁﬁgoﬂ Wi for the aemlconductor

m cro-el ectronic industry for storing, transport
inghusityy; etd arﬁgmaém dSlgg maateridly ahd idesigus enpiotect mqawam shile they are

oA SOANHE SR ol oI e e

Pa!hms(orSBbBlidaﬁbﬁ)S ,No onbmmhéziﬁe\/l mﬂmr 039252136, 6,248,177,
&8 and m scel | aneous mechani cal afticles such

O%5§B§ﬁﬁ%§n‘éﬁﬂ49éﬁges To facilitate processing of

chips on a large scale, specialized carriers caIIed
ese._tr re

mat r ve. been .devel o .
des |‘% neoéc t %y%oﬁ%glpélsﬁ Pd?%?’i‘%@’yd&%gﬁgﬂge syyface om the material. Thus
the mdieriald iR theBuefaes arle Mol i theQFhatBren FRInt whidiAhe %Qrfh& i€moided are

matrix or grid. The size of the matrix or grid can

kn?%gghflﬁ arbElags may be\psvuanedhiorrgsanthle dapatadilisgulio oompbsition, even
o,he rocesse of

thcph it 3 ApBEectled B R g SERRG, PP oo B 5o have a

cotﬁp(?.*qun? 8 i6 ARARCGREm the 1k o4 9he Gatdfl. 83FurtBad a surface may be

de 474, 477, 5 Another type of tray is referred to as a
tE‘i’F?’B"‘% r @y baye a1y Jvsragsedlatmgss Hbatdin gneasnrably dnednches per inch.

mﬁ@dﬁt@ﬂﬂ% § ot r cofdHinet] Yome
processe e‘?‘%n%&%s (ﬁjl %tvgﬂllené VI Q%egs Rpone H&smgy be used
thamoaideaazleamgeeibc apsigtifitant pofficangt the sﬁffa@&ll S’udh" My Ssuddfents can
thus be distinguished from measurements that provide an 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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provided in, e.g., United States Patent No. 5, 375, 710,
5,551,572, and 5, 791, 486. Di sk processing cassettes

are used for processing disks, e.g., hard rigid nmenory

10 di sks. Exanpl es of disk processing cassettes are

apd perpdadiculay ta‘:‘ume;r tidyisided] 23 aTay skt 2t is pipendicular to lip 112. Lip

348, 151, 921, 397.. Wafer carriers are used in
lﬁﬂés m@vﬂg tgjloweloaxsids, K4 o Reforrng; donkigineide frgys 100 may be

plded$h aYstaked BhE P@f gﬁ’thﬁﬁlt B5ttth Ira3 W AES | dﬂﬁgﬁnﬁlﬂgmg on an

protect the wafer are being store

efactiivel s@uporEny eyy. ed;s'pu:ﬂed/w EOS chipril@rastsaasa stépfom bottpm tray surface
lg ., United States 15 Patent (or Publication) No.
6030146218, 20030132232, 20030132136, 6,248,177,

5,788,082, 5,788,082 and 5, 749, 469. A surface may

conp : t n e

ot e a2 R SUndT8, h nbAiEh bR Pideing coscete is
depictetie Dislt proicessinizrcassetsi 3ot fdrhﬂo&!smﬁgoﬁharﬂ rigid sheshosy disks includes

a el A SBon Bpor BBRITHEASK G0 MFro 8% o Sappering aplurality of disks
iPd nfbe %J&]@i‘ilefshﬁtﬂ@éa)ését’@p?ﬁg@iﬁtde@jﬁ dﬁst i tﬂ@? b?' two pairs of

surtace can have a conposition t
herigontal |skippsdrist secunsd 364 itathe daust Fanh, ofahs dividere302;yin npper and lower
determ ned to ve e, f.latness that is
o SEiaBR o P e cisally, EVTHGIER! ForcURUBNER SAsPEd pa Fesscof enty of
{8 uFifEBiicessifg. L val ue colorimetric neasurenents nay
be used that provide an average for a significant
portion of the surface. Such neasurenents can 25 thus

be dRsfe'mi@tosFigulreﬁ Teirh, nisipsrayeidrias atmmligraf\podmmoz in base 404,

oAty e ot Chin R o0 « Rt b5 BlGfieat ockes 410

th@reﬁ-l Podkets 404, £1008RVE e fbciivk ri:hﬁnspddﬂ |;§rb¥es§iﬁaﬁ>?%ﬁ§t§rage The

180. The ockets 180 have bottom surfaces 12

trays g sipekablelamd configured tn edopexaty with suiomatadepro¢rssing gquipment.
surfaces 120. The top surface 132 of tray 100 is
conttnuo S and defi nes 30 separations between pockets
180. =54 dge 116 of top surface 132 is continuous

with 14 and perpendicul ar to upper tray side 122.
Tr ayproidtfpel Réad/ Write s Hhfsivade Oﬁrgpi tPb ]n?oldﬂn Rhergx(])ﬁ?oﬁxsa mixture

erpendicular to | ower tray si err
o ana} exidg ceramies With REEK bes mpicamddnl'lfable bt d?hleedolding process was

at on 1 t hout o fac
esTeRArLE B o5 he BiPstss ot or Byl Wit i st ahough the
mam mpktaburé Was i fstedSslighty aawil%r&é.otmw&yof&ués‘eaé@enmems
eferrlng to Figures and 6, an_enbodi ment

Sh@W@ﬁ Ql@t Brele@sEC d%ﬁ’gsfeistaepne&rable 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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depicted. Di sk processing cassette 300 for processing
of hard rigid frenory disks includes a plurality of .
open supported opposing disk dividers 302 for -
supporting a plurality of disks in alignnent by the
di vi dable bf Mikmresaefsmetab oxilecpatticlesisiith 196R temperature, high-strength
SE@Eorted by two pairs of 10 horizontal supports
fed 304 to the ends. Each of the dividers 302, in
upper and | ower cross sections, are geonetrically

MART OFHE 81 OT ' S5A0 j-ease of ~en fom
fluids durllng pr cé‘gg‘?ég& %fer%gﬁ to Fi guresfo- S’;fail:)tmw

[ noeclkat o

(0]
Ii ot y' 400 h S—& p: - L‘y Gf PPERC LS 402 T— oS T T3
Zglse® BLRIATGL, " 4406 lchi pHEILYTAY0) hag o 10

s sl o
Sse—494— SO+

Zelee®ELPAGA0%; 1 2 pl (6Qlity df poblebtGray1g  hs 10°

Zelee®eERP 14d8Met d 404, 400 ser\e t oDakc@iaye chj ps 10°

Zgler®nBCPriddehki ng or fé0 st or dge. Dikheottwaks af e -

Zslea®KBOPa 4408 Ccanf i gur4gl t o cqopeDad gotwrdrk auf omat ed —

ZBIeRCEEPNA16KE AMeNt . gaxanpl & T ThPrAwaie Repd/ Wite,

nead trays Were prepareud oy nmorarmng tnenr T onrda

m xture of nmetal oxide ceramics with PEEK, as

indicated in Table 1. The nol ding process was 20
essentially the sane as the process used for PEEK

| oadgdable® st ai nl ess steel, although the nol ding
tenperature was adjusted slightly dowwards. The

results of these experinents showed that Zelec(r) ECP

141 Pibtetype Repd/Birite hbhd trapd slereopriefmred &y aneldinzathemsfornra mixture

PERE o el ede Graminy ghnindioetedoi abioiy nahe cRRliepRrocess was
essQRAAY thY {ahd B e g@ﬁgss"tge@ SSOBTEK Wadkd Frith étﬂiﬁlﬁgéé‘ét%%?ﬂﬁhough the

conprom si ng the 25 nmechani cal properties nee
mpldengRemperatine ovascaijustedaslightf domnevands: €Thet fesultsuof thesesexperiments

st 4P seBP pidE SR i 1P ST g TR Hiohg Write head
trdys ahatess ESDL aifé) eNoskdvier, the hipheempsiafft, High-5@érzth gbggﬁr could be

experinments showed that suitable materials coul ]
loadedewithrmaget than 4G pgrsenteof the fillgrs withewtegorepropiising the maechanical

' [ A T X X f .
ol HEEER D RERTSO:Hing e s Bl Bnil ot st
mitergdls souldrigt had Grymistiix tfspkhipkiade, Wafet esrrietadhd disk processing
a%Wt .9% Color Surface Resistivity (ohns/square)
casseftet(r) ECP 1410T 40 Light Gray 1013 Zelec(r) ECP

1410T 60 Light Gay 10

Tabie 2: ESD properties of mixtures of metal oxide particles with high
temperature, high-strength polymer.

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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Zel ec(r) ECP 1410M 40 Dark Gray 10 Zelec(r) ECP 1410M
60 Did not work -- Zelec(r) ECP 1410XC 40 Did not work
-- Zelec(r) ECP 1410XC 60 Did not work -- Exanple 2 5
Prototype Read/ Wite head trays were prepared by

mol dExgmpleddn from a mixture PEEK and a netal oxide
ceramc, as indicated in Table 2. The nol di ng process
was ssentially the sane as. the process used for PEEK

| oadde RIAPRTes &F RrEls comperitiogs pRBERK mied with metahoxide ceramics
. v | o
WeRTRSh G, % o REL P Table, (AR b XalGHIRE SSmpdoifin (18% wt) and
neat mukiucs oCBEEK used aseshttols. n2élec® BGPt 1410Tq52%) was used as the metal
Read/ W.i.t e head %o trays that are ESD safe. I\/botbeover,
O¥Ifi RTAgHC EE%@?OA 0B Pro¢hsy vas ssssmiialy Jbs garae asdhiF pregsss used for
PR . _ . . ‘
DR GAal it sk 2281, SMORACED Incling Minpera X wil AdjHiEd stightly
dovaawrndy iferernpgtacbmpasitions THlsmkegper thegrootyiechend trayatranged from
it aRl .aterials ul d be fqQqr matri x trays,
O30 15D 4V, i P ugit et Fiiions e proiatites ¥ Femaskably flat
Tl@‘eaﬁfsebicﬁ&gpélﬁeaﬁaﬁyﬁngdel Eﬁﬁ af}Hu?ﬂ%@é FdrescePfing ®dalARTiRf head having

nmetal oxide particles wt i g t enper ature,

amayraget fletnessofpP0rer- 000hdn/im vt & aaximumi of DT yin/in. a second
Pt Bl gy Wiy Bt lingd BEGHEEE (or f5R0He 8 WBRGAVHBTREY bt hact an

average flatiéssléf 000 133+/- 00 18%@THWRh 3 mMAemBmMTD. 01 Es/iff
various conpositions of PEEK m xed with netal oxide

ceranmics were conpared, as indicated in Table 3, with
a cakhisossilistadithesermppetiments shia@ed that nctab oxidee gbuldibetused to make

liggg g dfagegl #ﬁ@dsr?g% 51%9 l%leslieag Gilra?r(s: (vm.h r%%?e :tlh4a}1010 gr%?,@lt I\JAy@ic’Neight 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. These experiments showed that suitable materials

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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5 oxide ceram c. The nol ding process was essentially

the sane as the process used for PEEK | oaded with .
stai nl ess steel, although the nolding tenperature was

adj usted sli ght I y downwards for nobst conpositions.

Shri Examplei4 t he prototype head trays ranged from
0.008 to 0.013 in/in, an acceptabl e anount. Further

ot ot ypes. were rerrarkably flat. . . The firs

th
pr gt 2{19 PESLR PYH Y PEOpericacl aEQUS, camppgitians of P EEKemnglﬂl metal
oﬁdg%él‘ﬂn %@rer@ﬁlﬁ)% 'agmgrtlcﬁgatﬂlllﬁ’f"%légte vﬁ%;a%g%ﬁl n?i{bﬁr composition

004 +/- 0.0011 a maxi mum o
(Bé’o: wihdl anpnestt oiypree HEREEK nayd ancisitrola dZdec rBER 24 F0T (52% wt) was

fefi e Btedt R eetapmic” T8 Pt “ie ehERSUIAG By FipiRGining 2 sample
fd? 3@]1Km'ufys'aﬂd IUETEI?Q(U*U & aPloddtesfu ﬁ@ﬁz‘iﬁgnﬁl@t leﬁ%g}%gsca using an

that metal oxi des cou be used to
ayEgDated ftherRmd dleorptien lnaitgas rchysnatbgrapiiniass tﬁt@ﬁogﬁph Metals were

rcent by weight of 15 nmetal oxide filler wthout
“@Eﬁﬁﬁ? g}'np i plaguerd thgmateriabingdibite nitdc agid @85 Grfor pre-hour and
arif2tbe O Sradil e b} HQTEHRBLHEE by Bl Btk gotrometer.

Amiog$ wieenqreal prted by, extpoging she' fiagirial podiinee rwatdt at@imddgﬂdds @) for one-

such_ ,as a metal oxide ceram

d
ot oUW b eleins Shes Wiaist b den ShrommREsait, dhab & shows the metals
reSAMEA. IRLIEY v O RABhSrebb NS, Ohi p trays, vaf er

carriers, and di sk processing cassettes. 20 Table 3:
Properties of various conpounds of netal oxides and

PEEWhel\mmt&:a:lfbmﬂsd:iebﬁe’mhhﬁﬁsh@(r'b&i that( #2Y4nctd @HUE defatnics had
ecific 421 Melt tenperature 349

siggbicagtly ¥ 3 ti{% m%l thary compgrable B}a&fml%qué ‘using carbon
ﬁlfe{VP %e %Qm]cﬂip of gxtrﬁft&?kneﬂﬁ EHoneéFP Qv:& &eéuzﬁe fc}'r7us@<iﬁrq)h§ad/Wnte

he resin purl ty pr Oper | es varil ou conposi t1ons
hegi UPEEITh\FS@( exipexinéntsishaved that siditabbr anierialsneardd be made for matrix

as. i ndi.cat ed élglaTabl e.4, with a carbon fi ber

i TR ot Smieh S difpiheeseing caises o PEEK used
as controls. Zelec(r) ECP 1410T (52% w) was 5 used as
the netal oxide ceram c. The outgassi ng was neasured

by mai ntaining a sanple
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10

for 30
anal yzi
t her mal

m nutes and a 10 Tenax tube at 100C and
ng the rel eased gasses using an automated
desorption unit-gas chromatograph/ nass

spectrb?maph. Metal s were analyzed by pl aci ng pl agues
of thia

terRealn porigi Kort earidusr high aleimperitur85 highfstength compounds
anal yzing the extracted netals by | CP/ N5

cg&%ﬁ‘&% ng/?g@gﬁ%l ed plasma/ mass spectroneter. 10

Ani ons were anal yzed by exp05| ng the material to

diTute water a t o
by anal yzi ng t1e vva er %EKI on l:ﬁ:r Cﬂr’fg%gﬁhy %al;),wg‘%jonde

_|

r-0.0.0MO.

(ﬁl 10 VVS. L
(Eg%gam

he—treta f \.,uu (g. ed-—Habl o ws—t-he ah’pmc (52 %)

ed. The|resul t59%f t hesle expepr%nts sfowed 0.50
he netal |l oxide ceranmics thad significantfly nore

Mstals act

| (ng#g)ng carbon {15 fiber. The arnount of extracted

abl e nejal s t6ah8 conparjabl e mdd¥ri al s formed 2278

Anmiinal s,
(dpgnd tr

howevef, was gggequate [for Usgejgn a Reqd/ WitTgjg
ay. These experinents dhowed t hat suit$b| e

mat €ri al's could—be made for et X —trays,—chtp—t+rays;
waf er carriers, and di sk processing cassettes. 18
Table 4: Resin purity for various high tenperature,

hi gh- st

rengt h conpounds containing netal oxides. Neat

PEEKT4B1E 5O bl RSels\TitRd C(Qﬁbd%ﬁlonﬁ %?q%)ét ar am ¢ (52

Qut gassing 0.60 0.62 0.50 grain

2278 (

[s 6658 1057
n_g) Anions 464 1104 419 (119/9) Table 5:

Metal |

evel s of the conpositi dMetsls pleabite 4. Metals

N¢atesent

Neat Al, Ca, Co, Fe, KaINGa, (W, FeHR, N®'Ni, Pb,Sn, Ti

Cab6aber (10 (18 %) B, C&, TD B"@:ahd‘,‘o UK, M, I\i Ni.Zh

Zn

M%@@B}gdc”@éi‘ﬁn‘d%?"? (52— A %i ;L %g”gr] 0, Fe, K, Mg, Mn,

My, M, , Ni, Pb, Sb

Table 6: Anions of the various PEEK compounds of Table 4.

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

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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Tabl e 6: Anions of the various PEEK conpounds of Table
4. Anion Neat Carbon fiber Metal oxide n (18% (52%
Fl uoride 410 34 56 Chloride BDL 400 280 Nitrate BDL
130 14 Sulfate 10 For 70 60 Phosphate 44 BDL 900 BDL
I ndi cates bel ow detection [imts The enbodi nents
descri bed herein are provided as exanples of the
invention and 10 are not intefdedM® |init the scope
and spirit of the invention. Al patents and
publications, including applications, set forth in.
this application are hereby incorporated herein by
reference. 19 CLAIMS 1. An article for receiving

el ect ryoni CAS QPRI B HoSeividd Voot
structure conprl si ng at 1 east one el ectrostatic

i schar ge PGt LAEANLD Y 108 ThS SideREoAR SHARORI Wi for
an el ectronl C conpon erein the sur ace C r| Ses

a m xmmwngmmwng ao clectivhig lsomponent; whensin, thé € comptises a

g:rsggﬁ&g!QV\/l an%%@%?%ﬁ&as %‘eﬁ%‘l o%ﬁ.gart %rgﬂommﬁm

enhanoside doped of coatedywithanethdyaietad)agareededite impartpr enhance conductivity
(o 0ch i B rLADEP | Ao 0P8 U ey, itarsrot

di scharg reS|st|V| I'n t range o
1614 mvxyem theymageof Mh tsﬂeﬂ rpbuh@msmwhmﬂmwacehas an L

val uevihe BPird BAR B0R'Ho, 46 wBRGn SRl fs"P rfRixbbCoite grom

s a menber group consisting o

pr oces@m@mf@ﬂq&mmmmmmhm@aﬂwe@énaham

chip tray. 2. The article of claiml| wherein the

surf a2e cdFheritivksofaiam 1 wharinftheennfacicanprits a bottonaofa potlet.

of claim1l wherein the surface has an L value of nore

t han aboutTheSbticldlef cldi@ 10kl the @drfiob Aavanll. WhlQs 6f fork it@m about

}grface has an 1. value of nore than about 65. 5. The
ticle of claiml wherein the polyner has a stiffness

of at | east about 1
The article of olaim ! wherein the surface has an L value of more than about

65.

5. The article of claim | wherein the polymer has a stiffness of at least about 1
(GPs and a glass trapsition temperature or melting point higher than about 150° C,

6. Thcarﬁc_leofclaimlwha-eintlwmetaloxidedopodoreoatedwiﬂxmm
metal as needed fo impart or enbance conductivity is present at a concentration of about 40%
to about 75% by weight.

7. The article of clamm 1 wheyein the at Jeast one metal oxide doped or coated
with another metal 25 needed to impart or enhance conductivity comprises a member of the
group consisting of aluminum borate, zinc oxide, basic magnesium sulfate, magnesinm oxide,
graphite, potagsium titenate, magnesium borate, titanimn diboride, tin oxide, calcium sulfats,
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 polyphenylepe sulfide, polyetherimide,
polyarylketones; polyetherketone,  polyctherctherketope,  polyetherketoncketone,
polyethersulfone, ‘
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GPa and a glass transition tenperature or nelting

. point higher than about 150 C. 6. The article of claim

1 wherein the netal oxide doped or coated with another

netal as needed to inpart or enhance conductivity is
present at a concentration of about 40% to about 75%

by weight 7. The article of claim1l wherein. the at

| east one netal oxi de doped or coated w th another

netal as needed to inpart or enhance conductivity

conprises a nmenber of the group consisting of

al um fum bThedeicle Hif Rlaim i wigswenb #ei at lesOseIhetad oxidef &l or coated

n ur de raphite ot assium.titanate
AL SR o] ieoned 5 St RS Sy Batpedit st a conoentrtion

oflalaut 59% d dtmtieg0% byrokeightt | mony doped tin oxide. 8. The
article of claiml1 wherein the high tenperature, high

const 901 b Y Bk o RN p Sl HEURET stqob Ul Qler commprives 2
plsitipar of| ket ewith ﬂmlbpmmmﬁmmm an average of about 0.03 inches per

p’g,L et her et her ket one, pol yet her ket oneket one,
pol yet hersul fone. 20 9. The article of claim1 wherein

the at t tal XI de, doped c.oat h

anot hé? af% geleng t@%ﬁq‘?‘% Eg’“’“ﬂ{’” comprises a

C&ndzucb&’h‘pbﬁkét.lvﬁthﬁh@mﬁh TingTlaftONB RN id fMeta@l of sfoubfI01H inches per
to about 60% by weight, 10. The.article of claim

]_m%erel n at |least a portion of the surface conprises
a bottom of a pocket, vvlththe bottom being flatter
than &h avEeavg@clepfdm mnéu@stmqnmnblah strength polymer

he sur ?gigg]b%g()ﬁh ri &és es! a bo? tom a@ﬂﬁﬁ%&)ﬂcﬁ?%&hﬁﬁr&h nylon. 6
e am éaﬁrfgm.mwp pvlmdmsiav mg@om &e!metaé mehylpent:ne

i ;E yaitone, (fluoridhy throflbry s s Soporalure
e hig enpera u s ren pol ymer = ¢ ri ses

r ToHt Relyy 1' ‘i'\'{)’%éfl’ﬂl&n?ph w%ﬂ@m fuoride,
@&yﬁ@eﬁet&aammﬁe uﬂ:w mﬁmﬂw&d HexAfRBropropyleiSiopolymer,
ar matj ¢ pol de reS|nyB§$ ﬁgarbonate polx cetal

tehafl uor oet hyl ene/ per f | uor oal koxyet hyl ene copol

n g e of e ek i JeapoTp anctaf OB\ doped, o coseod

g’?ﬂ#ﬁ}&e/tet?ﬂ uor ot Iene copol yner, & g Qﬁasaphuahtyof
PAMERF | uor oet hyl ene/ hexaf | uor opr opyl ene copol yner,

and tetrafl uoroethyl ene/ hexaf | uer opr opyl ene/

per f 114or o Thkatigie bfclitmrls wherepothsy wherein the pert:oleacommsammonopw

flow shape.

15.  The erticlo of claim 1 further comprising a pigment that comprises a menober
of the group consisting of titaninm dioxide, iron oxide, chromium oxide greens, jron blue,
chrome green, aluminmm sulfosilicate, cobalt alurninate, barinm manganate, lead chromates,
cadmium sulfides and selenides.

16.  Cancelled,
17.  Cancelied.
18. A set of colored camers for electromic component processing, th> set
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13. The article of claim| wherein the at |east one

nmet al oxi de doped or coated w th another netal as

needed to inpart or enhance conductivity is disposed -

as a plurality of particles 14. The article of claim

13 wherein the wherein the particles conprise an

isotropic flow shape. 15. The article of claiml

further conprising a pignent that _conprises a nenber

of the gr Ouﬂemisﬁséthfm‘iorbd ¢aamiarsiwhaeieio eaci@plored@arrier comprist:s

o con ST Rt ke, Vi ol st lBbfH o dbser coor

bar i umstmlhgﬂmtﬁp deMOMQsWhmmmcﬁil mmda high

i A b U i
col ored™carri e roni C conpo t pr OCESSI ng,

the sesneedeitorimpichor erfianca conduciivitytand bmmt isfa concentration o

col or ar 'Eglﬁ ﬂ? 53?191;3 "&ﬁﬁﬁ 10° to 10" ohms
conpr ‘e’@aﬁ erectros alngSC Fﬁgsa ?Er ace, o Pt

Wi t h spiele, sndzspipmens wpntilyiting mafhslsrbb@tmeﬂbq mb&t@ohhélﬁhmt from

E:E)?rg]rl se a ﬁﬁ&rﬁ%?é'rrperat ure, % strengt ?ﬁﬁfconslgungof

net al awkmm@mmamam,maﬁ#wm%s
needed to inpart or enhance conductivity and being
preselfl. i IThe seicofampd sfadlaunnl 3f whergin each debsetrof carriers corresponds 0 a

ctro t | scharge-safe resistivity in the range
g‘ﬁi‘ﬁ‘@mﬁ‘i& gﬁ“ﬁ'&i Thns per square, and a p| gnent
contrlbutl to the c tiqn 0 et color:
di st i4fet f rfiﬁ‘miétygﬁmtwg GRS cRireFponds 10 2
?peowmer of the group conS| sting of a

I's

k processing cassette, a matrix tray, a chip tray,

and el Qo GAdrcfim 1§ WhertBPinS Pbokels obd Mifer Bln &h dbelligh @t about

wherein e subset o% carrler corresponds to a

803 inshesperimgliel of carrier. 20. The set of trays of

cl ai m 18 wherei n each subset of carriers corresponds

t 0 a 22t yp&hofsetcafngisime iR v:ihamhhﬂwmanil:tsewm:pﬁﬁbla pﬁhditwlf pockets,

averag1 Wﬁvﬁﬁ{’ﬂ“ﬁ"’%‘g gfs ssf;agé&l ncﬁ%yuliﬁ& set of
Cl ol 18 YIS P A SR B SRS £ bt s

pode

24,  The set of claim 18 wherein the at least one metal oxide doped or costod with
apother metal as nesded to impart or enhance conductivity comprises a2 member of the group
consisting of alominnm borate, zinc oxide, basic magnesium sulfate, magnesium oxide,
graphite, potassiom titanate, megnositm borate, titanivm diborids, tin oxide, calcimm sulfate,
and antimony doped tin oxide.

25.  Thesatof claim 18 wherein the at least one metal oxide doped or coated with
another metal as needed to impart or enbance conductivity is present at a concentration
between 50 and 70 percent by weight.

26.  The atticle of claim 18 wherein the pigment comprises a member of the group
consisting of titanium dioxide, iron oxide, chromimm exide greens, iron blue, chrome groen,
alumininn sulfosilicate, cobalt alwmipate, barium manganste, lead chromates, cedmium
sulfides and selenides. |
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wherein the pockets arc flatter. than an average of

about 0.015 inches per inch, 23. The art of claim 18
wherein the surface has an L value of at. | east about

40. 24. The set of claim.,j8 wherein the at | east o

met al 23xi dé weHed T PRptiEg sifctenic SPRPMSASnErame ‘Somprising

NA2sed sl @lebm bonSon&i rbﬂnﬁleelﬁcﬂﬂﬁlﬂﬁﬂ ofia colored

nenper . rou conS| st n um bor te
e i GRE S FITATE ¥ et OO R BB High steagtt

tﬁleaﬁ%@ﬁﬁtavﬂilﬂd d@aﬂﬁﬁwammwmwmeded to impart or

aniumdi harid t,in ox cal ciumsul.fate and

ﬁf*ﬂ%;fgﬂ%@g g, befig aesﬂgsﬂ o [GAACETYPligR te BIpYifle g0 clectrostanc
vw@n_thms&?mh ﬁﬁvdyeﬁst lmeon@emgtlg? tt@XQ'Ge:hﬂﬂtnﬁﬂsqdare;h @ad ad Jeast one
Wi anot her, me S nee [ r r a ..
R THPFeRY, tegsugfare g oot velog, gF mor am pbopt 4 A Mg, e i 2
atdnbédofNibe gRab ciisistimy 6ffd diskfroccidiny catdcite, | semafix thyiarw @ carni,
wherei.n t he pignent conprises a nenber of the group °
@Bﬁﬁg of titaniumdioxide, iron oxide, chrom um

i ?E@?[ "l oot 312 e ol oo it lnperstur, digh

lseaghicpolpnet @mprisackmnsmbersef e @mpamﬂmwg afipglyphenylepe sulfide,

27 rre.t hod for ng eI B eto
e frori si B&ygf%g an e ectro n‘B’g entomgln e

@ﬁlyeth&kitbmuatd.polybﬂmmﬂbgpe safe surface of a col ored
carrier, with the surface conprising a m xture of at

: 333:293”3 ﬁh?f&ﬁo&@?@ﬁﬁgm Qléer&hﬂ{b ﬁ%e&fﬂbﬁ& {ilﬁﬁpﬂhﬁ‘]@i’ﬁd ait coesed
eas one neta ope coat.e ano er
B PO RS e Reeii 10 T SEbRsh Ao VS 1 FTERIAAL fsougsprstion

Raibb&k 40446 Blthat 75% By Gaighent r at | on to provide an
el ectrostatic di scharge-safe resistivity in the range

of 10% to # TSR the AfflcHias b €48iue O\ least about 40,
ereln

pi gnent , e surface has an L val ue of nore

t han gbout,, 40 - um,’i (latte

gr ou 00n§?§ﬁ°ﬁ’338#wwhgflo£l§%f ng Ec| a}isse Cp toan
ambverage bf sbgut 603vinthes pagunche, and a chip tray. 28. The

nmet hod of claim 27 wherein the at |east one the high

tanp,320i ghe Sdeitds Gk laliR 2y '%‘Wﬁ?orgonmem kst tone metal
|1 de

gég;p conS| St | n%g{ Eol h%fﬂiyl ene, %ce conductivity

ﬁg@erket one, polyet her ket oneket one,
pol yet hersul fone. 29. The nethod of claim27 wherein

the ajg | et Fﬂﬁ%%kﬂm@?%ﬁ:&ﬁoﬁm porBisH Sfkhe i fekst one metal

anot her nmetal as needed to |rrpart or enhance

oxidni densil\aropated Withcanether metal o5 Gerded o fppagnor enhance conductivity
comprises a whisker.

34,  The method of claim 27 wherein the at least one metal oxids doped or cuatod
with another metal as needed to impart or enhance conductivity comprises partxcles that

comprise A xsotmpm flow shape,
35,  Cancelled
36.  Cancelled.
37,  The method of claim 27 wherein the colared tray ig a matrix trgy.

38.  The method of claim 2f wherein the gt least one pigment comprises 2 member
of the group consisting of titanium dicxide, iron oxide, chrominm oxide greens, iron biue,



is about 40%to about 75% by wei ght. 30. The nethod of
claim 27 wherein the surface has a L value of at | east
about 40. 31.. The nethod of claim 27 wherein at

| east it portion of the surface is flatter than an
average of about 0.03 inches per inch. 32. The nethod
of claim27 wherein at |east a portion of the at | east
one nmetal oxide doped or coated with another netal as

rohraleckréen, dlumpinnd salfositivha,nmbalt dmtiinate] barinn mepageks, ked chromate:,
m?r g’r“&ﬁﬁ thod of claim 27 wherein at | east
a portion o 1 east one netal oxide doped or

coated with another netal as needed to i npart of
enhand® cdhdtrthad, Pk produsiing, &7 o S FGHTRIE Processigge the metred

f claim27 wherein the at | east one netal
oxi de doped or crated wth another netal as needed to

e efing 3R oy S oot BB Al  BF, compriee

éah t@pméusb sengtr pelyren md @ conductivy ﬁﬂemn\thhm of at Jeest sbunt
o 18 fol R ﬁﬁgﬂ&ﬁmﬁ%&% b & utlir is &

27’ V\/nerel n the at |east one pignent conprises a ne
SEmbPRof o SERp conrising piamurix wey Bd2ehiPdRYxi dee, iron

oxi de, chrom um oxi de greens, iron blue, 23 chrone
green40 al El‘lrermuhc;hlofocsadm 8%t wheraw thé tpowmeml:mte glass (ransition

R L R SRR B - A S BB Seif om
el ectronic processing, the method conprising: nolding

a car*rerTE‘E)WﬁtPP% Pl b3 9&%%%@@.@%#@@,%@?&8&

B bt of EBGTPAOY PabBur TVEMy wagmer ature, high
ﬂstrength pol ymer and a conductlve filler, an L value

of atgl.eag tcgqi%o mégjnF :ﬁﬁ!gﬁ%hﬂ t he range

of I03tol f&ﬁms per square, erelnthe

carrlerlsa f the onsi sting o

a1 (5P RRHRR AP oo Ao SRt ST R ppipiog s

Bpoxthey @i mmﬁmempwhm thamﬁacgl anmixtir® of at Ieast one nigh
rat.ur.e or tin r, t out

R sodet gl g e gy oﬁﬁmﬁ ik aalter

methlhos thesled ¢ Rbprt3S eplmdtebondidiivitg emtibeditg presehs inlmnbﬁnratim of

i0th Han Wl 900 59 8knt and providing an elecirostatic discharge-safe resistivity in

the range of 10° to 10" ohms per square, wherein the surface has m L value of more than

about 40, wherein the carrier is a member of the group consisting of a matrix tray, chip tray,

wafer carrier and a disk proosssing casseite.

43.  The article of claim 42 wherein the at least one metal oxide doped or coated
with another metal as needad to impart or enhance conductivity is present at a copcentration
of about 40% to about 75% by weight.

44,  The article of claim 42 wherein the at least one motal oxide doped or coated
with enother metal as noeded to impart or enhance conductivity is present at a concerteution
of at least about 50% by weight,

45.  The article of claim 42 wheyein the at Jeast one metal oxide daped or toated
with another metal as needed to impart or enhance conductivity comprises a member of the

o~



in a concentration of about 40A to about 75% by wei ght
42:. A carder for receiving el ectronic conponents
conprising: a carrier conprising at |east one

el ectrostatic discharge-safe surface for contacting
and supporting an conponent, wherein the surface
conprises a mxture of at |east one nigh tenperature,

hi gh strength pol ymer and at |east one petal oxide | )
sbnininn hotawosineaxide;basismagaesiym grliate; agoesium oxidd,

g@ﬁﬂ P&Ess&m '@@%&‘e ﬁﬁ%ﬁ&iﬁﬁi &S&H,cﬂﬂuﬁ sulfate,
centration o e than a%out 40% by wei ght and

prd wrdmeny depeddineeddeost at i ¢ di scharge-safe resistivity
in the range of 103 to 1014 ohms per square, wherein
t he sﬁfa&ehﬂmlea:fch:méﬂm&aﬂhthmpcﬁymﬂmamﬁf@tkﬂﬂ about 1

%er ) th a[rl F ﬁ'ém? &tﬁ@gw carrl er

and a d| sk proceSS| ng casssette 43. The arti cI e of
cl ai %42 ke piicls of Haimd2 fuethes comprisinge@igngki de doped or

coated w th another netal as needed to inpart or
enhandfe cdhelwatidle iof wlairs ﬂrwheﬂh the pm!sentmmhebnf thrf group

%4@%@@%@?&%&%& one(}lrn:jtﬂxlI X deI glogegfor
cnnare caRARBEROF L Bt ip pad it Bl REP o of

at Ieast about 50% by wei ght 45. The article of claim

42 ek oi be priclerof olsim 2 g fhigh trraperaigspchish ptrongth polyraer
CARREL 2 WhirkheR 49 (R ol | Gheiddihg "\ Icnb e, Opolyetherionide,

enhiance conductivity conprises a nemnber of t
eriPkeeHS st ma’gﬂbw%ﬁpw nurplShesstherketong, 2&8&“’%@%"“

sSul fates magnesi um oxi de, graph| te,
pot assi um t i tanate, nagnesium borat e, titanium

di bor i & i af 1 Abthd BREY
dope tln OXI gog e artic e ofa?c aim42 wherein
rm@lqs@aymeahmtIWMst of at |east about | GPa
and a glass transition tenperature or nelting point

hi ghep. t hAnmeihed tof kituting 4eh. arfiie fr telectiomico procéssingn B2 mrkhod
furt.her conprising a pignent. 48. The article of claim

ein the pignent is a nmenber of the group
consi sting of titanium di oxi des | Jyon oxides

chr o MOliinG PRt foRpFEng ayelecfipatati; dipdamge- A B, riges &
mmaam?h gfRigth polyni® bndl o&iﬁh&ﬁe £iBer, anaram bf t!ieast sbout
C

@t%‘lrél m 42 ﬁ]@;%t hqulggg, ﬁggeraturemg g B:ccarnerisa

féibek 6 thé grot) conBibiztE 8 Yhath Carfiel dni 6 Giak (robassthdicassette.de,

53, The method of olaim 52 further comprising coloring the camier 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.

55.  The method of claimn 54 whercin the metal oxide comprises particles thet have
an isotropic flow shape.
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pol yaryl ket ones, pol yet herket one,

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

pot yet hersul fone. 51. The nethod 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
nmet ho onprising. nolding a carrier conprisin

ol 60 3Post TP welipd oF s 33 Rerci fbr SUE SomPRR ARIes dipt have
Rotedpic Mwp@ERL Ure, hi gh strength polymer and a
conductive filler, an L value of at |east about 40,
and a resistivity in the tango 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
processi ng-cassette. 53. The nethod of claim52
further conprising coloring the carrier with a

pi gment. 54. The net hod of claim52 wherein the

- conductive filler conprises a netal oxide present at
a concentration of about 40%to about 75% by wei ght.
55. The nmethod of claimb54 wherein the netal oxide
conprises particles that have an isotropic flow
shape. 25 56. The nethod of claim52 wherein the
filler conprises particles that have so isotropic

fl ow shape. 26




