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WD 2004/ 024594 PCT/ US2003/ 027533 CARRI ER W TH TACKY
SURFACES FI ELD OF THE | NVENTI ON This invention rel ates

wo ooogae4spers for handling small components, anPCTDRM03/627533
particularly it relates to carrier trays for handling
smal | el ectr og KRR WHM FACKYNSERFATHHE conduct or
chi ps and devi ces. BACKGROUND OF THE | NVENTI ON
Processi ng of sem -conductor devices involves nany
processi ng steps T@@E B ]gfﬁbﬁﬁ% fhﬁ@n5|t|ve to
physi cal and eIectrrcé%—g%nage—‘a%ginust be handl ed
cartad uhventiomheiatée ité) oattiean o Haadidie tsmalnc@ahpeess] @d more

ste addi ti on, robot i‘?ﬁ‘fge often used to handle

pamwl?éf)ydléw@@é QUG BRYSCE ingTieall cleplois coapanengs such as
&mﬁ&ﬁﬁﬁ& éfhﬁﬁkﬁg of the device to allow the robot

to C|en y locate and engage the device. As a

result, speci alized carriers have been devel oped to

facilitate tr i en 15 '
processi ng stZggﬂgégéﬁb§§2i%ﬂﬁé$§3§3§§kﬁ§rrier known
aspredstihfn & 36MRi- &Jr@mctog edzeefcaé Ilﬂleae% %Jn?/aﬁ%ces@ﬁfgt ki@ps. The
surrounding a thin fil On the top surface of

devicehiare $ensitivedol Iﬁwencaloamhdhetgpwledwged prp owwst] be Aandled carefully
t he

wherlodh g bahaboRn SR PP tats o2 ORAR, Wb ot vsed 1

handReth¥ &fvices YGAHE GrédiesifeViTiRSe idbof BR@ire ey pBdiforhg of the
such a 20 filmfrane carrier is disclosed in U S

devigpatoepiovridhe 3obgstop plicistlyelogate andyengage thodevics. As a result,
spemEﬂeﬁ' %é@%ﬁ g%gg e %evgl% tocﬁqh'teﬁ% ( uc?% rg%f’ 't% ﬁ?ﬂgé/sebetween

een erel n physica res,
mnmﬁmngkwpspockets are used to secure a plurality of

ces the surface of the t | e of
e FRn i Fargier d0amt o gu B i, ) ARRA et & fame
portléh 4floufidBg astﬁ{f?ﬁﬁlfl & thbepSsub@td bixthE Y eS| 'ag§%r of h‘cﬁféswe is

as Japanese ai d open patent application JP
dispastd o A phicality of alewices imdyathen badhesgadeatnartyedésited |1®pat1h1es on the

bott o f t.he. ocket for secu t he. devj ces
aanef i, BT IS BREHES Fo sl LIRS i Plactc ArE Siple gf sueh o
film @dﬁﬁsdaﬁ@erni@tcﬁﬁdl@de& ihSUSh@hteBUND. SRABOIBVBEPRYuIB} trcaporated
contam nants in the formof particles that can damage

hefeltlll?ﬁr?féf\ﬂl%ees 30 These cont am nants can be difficult

tq o
d egr ad at’l %%ﬁ%mié% H&ﬁé E P‘%,ﬁe g)ﬂ‘el A nﬂfl}(sgcaalij §féﬁgléres in the

formidf pebietsyaye ot @i sa:cmela/plntahtyoof d&vhms onuthd @srfagebdfethe tray. An
examrgreo égkslgﬁttgﬁ}fnafrﬁgtrggﬁgﬁs@gsed 1ntlj}% (E’%%Ieln% 0. %[48t1 21%8 Some of
these matrix tray designs, such as Japanese laid open patent application JP 05-335787, also

include a multi-layer adhesive material in the bottom of the pockets for securing the
devices in place.

A problem with previous carriers using typical adhesive materials is that such
adhesives may attract contaminants in the form of particles that can damage the devices.

These contaminants can be difficult to remove from the tray by washing without causing

degradation of the adhesive. In addition, the adhesive itself may contain solvents or other

undesirable chemicals that can contaminate the devices or the process. Also, the adhesive

itself may undergo changes in response to environmental conditions, becoming either too
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itself may undergo changes in response to
envi ronnental conditions, becomng either too 1 WO
wWQOM0934H594 PCT/ US2003/ 027533 tacky so as toPCT/US2003/027533
interfere with the operation of the robotic device
tackyhsanad| to rigtefferecesls theoopanation ¢k yoleoisutgvicscaadlimgprocess, or not

properly secure the devices.in place. Prior art
taCkycf’QP’tlgﬁ’eﬁD 3 PG HHARAT gseﬁlggﬁ%qt %evbciﬁgbq ﬁ@?e' physi cal
S L BRTibO tafd ﬁiaﬂn% RRckéls \or CRthFeyhyRlcEP sRi@sRB o retain the

probl ens. Devices such as bare or |eadl ess chips are _
devicaonayealsi pypsens preiperns.e Davises sphyas baag os leadlestplipsi g nal easily

the. | ack of . proj.ection n e Vi
capiim, £ BB STERo BB PDRIF Ry A e, Ao, he
devide§ $hdybdabme didlbdxedhaad! the dhysieddiestghinte dudiay inadiieydgrling to
_or_inproper positioning for handling by a robot. There
devidedamageerdmiproner positienisg for bepdlingby 44pbeled carrier for

hapd| | I b I :

M R e T
deviden ¥@héth@rsniadl cdng@nenter, havi ng el ectrostati ¢ di scharge

(ESD) safe properties, for handling and retaining a

plurality of small conponents wherein the conponents

are retained byggihgargNOReIYE BOvENTHORNace of the

conponents and @ contact 15 surface of the carrier.

ThEhec presentt insemticac & ias caroenelhving eleatrossatint idischarge dESD) safe

t her l.Lasti.c elastoner materj.al havi ng a noderat
Propgffigs, n@g radiing qa¢ g”;?%aélﬁag a® ‘Frlaié e%l® ﬁr pPgponens Wholefh the
compdRehi late/ #etaindf byP£AHAEION RBAEN al suffatbf HYEngSRAE 2B0G cbntact

x 1012 ohms/square. The conponent is retained in

surfap¢ o€ Sheevatrians Thel opningt surfrss iis formiet Hronw e relabiy ohy sp dhgrmoplastic
contact . surf.ace ' . 10 phy.Si r.et gkl :
ctas G Bilsial Mg, Aot 47 o Lo AR Bl bR BEP Pibctrca
resis@¥ityt lge bliéaﬁd’eheﬁbdmyl be 10hjoaatsisquarevaxind| xed oohms&quare.  The
rigid body portion, which is ef.erahly forned from
compqngiigist feHHAdpnaRlAPT _eﬁ%tl%}’?rlélby “Hhgsigh ﬁ‘(l&l{fhesﬁ%ﬁf%%@%?‘ﬁn“d’maa
: : a
w35 WY AR A e kOt =
pr Bbhe sentactHayer alfahe werrtmoua bofinjedivesivenmplded icgiéa a bigid body

the contact rface be [ usted. by interm xin [
porigh W Ph HEPHC ROt o Ko oronar el st furtace
and tHEPASH HHRYI o0 nRQ! BeBEIA tsethérentlls aopolat B&id formed during the
t hernopl astic elastoners. In addition,, the relative

injectippumeldiv priebessi ohhemelativre amppek pf adhesignoprevided Hypthe contact

w5y PR S L SASTIAS e NS Lt
with?ﬁa?hét&nodﬂfyﬁ@ e 0d bleids dfl othiet thepadplagtic £lastomoerg an addition,

iller material such aﬁ carbon fiber, c
the relative amount of adhesion and the

electrical properties ofaclilg %gntact surface may be
modified by intermixing or alloying the thermoplastic elastomer with inherently static
dissipative or conductive polymers, inorganic filler material such as carbon fiber, carbon
powder, metallic, or ceramics, or organic filler material. In addition, small depressions or
projections arranged randomly or in a regular matrixical pattern may be provided in the
contact layer to alter the amount of surface area, and resultant amount of adhesion,

available for contact with the components to be retained.
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powder, netallic, or ceramcs, or organic filler

material. In addition, snmall depressions or 30
w@e@pumetshons arranged randomy or in a regul arPCT/US2003/027533

matri xi cal pattern may be provided in the contact

| altap atfeaturetand adnantagrmohthegnventipn dled campanerdshare retained on the

. t t a [ vall abl r t .
carrP Bl R BTBY Mo Plonit0 162 Sos, ARt BRpBnaB a3, BGhnoptasti
elastBfatt &6n20080r0R¢ 5Bthe datrisrs a feature and advant age of

the .invention that conponents are retained on the .

caftrip apotiy fSatyy and rdvanireardithpiryention thet commonerls gre refpgned in
plaog BARACERYR R SCHABIRAAS Ly 18] (AR EPENERES and can be
subjexdedant agemal shipping)\eadt hamilingashocksrpaittent sthar eomponents being
.. retained in 5 place on the carrier wth sufficient
disladgede so that the carrier can be inverted and can be

Sulj RCRthet TeRTRId 8N RRIRIARE R NGt RRCKRral or vertical

wi t hout the conponents being dislodged. It is another
physicahrastreinmgctrdivaest ag asef totietin panapancots in ipdacernm thacarigt, apart

0 ertical. physical restraining structures are used
ﬁon}%‘e}ﬁbepg? a%‘&%a&%o Fsop _C%Iué‘%(%e'on the carrier, apart

1014 fsodhotiiee fedtefendi agvdfagl! G5 tHRMTettont et ndUdehaGR adhesive

It is another feature and advantage of the invention

substange ihbsed epathat @wniagh dasiey surfaqenior adhers the cogwgnenis tipdhe contact
I f
surféégﬂ{h%f;eﬁ)y 8 ¥n Cgl’re a?l%&ntt ¥t %ggc%gse c&rﬁ?xpﬁlgﬂgl?m rﬁgﬁ# §%1$/8ntg *&Sd other

act” “sur er eby ‘reducl ng
undgpiratele skengiosls.am nati on from sol vents and ot her
undesirable chemcals, 15 It is another feature and
advaﬁtaé@@ebffews 319y dveniBe 1o _atﬁe fhenten that the sapH cqpponent
conttﬁcﬁ REA5de 238 bR ForfiBH nRDE 1P i Ebrrfﬂé’ccﬁﬁgf)cﬁégcssr@tfaﬁle&o r

e conponents retainéd. It is another feature and
adVtaintaagtberofeatuheandadsrantagn of iz invergionathaet the cagieros more easily

il recycl abl e than known carriers. It is another
recy&%@?ﬁa@k&ﬂﬁgm}]ﬁ'age of the invention is that a stack
of HCRI dnlotHe$ feadlreafifD bVt Ooft the ihhtRidhi @NthABY sBRk of carriers
repositioned with the conponents retained in place,

accofding ¢ the Hwenfiadmay beasepositieradawitle dig sempenrentsoreiainesd i place,
. i 0 it
witt B3 b S EERRARY Rhsat Akt L0t o (EPCREhnclls Tod bty
contadtdvithotie tipasiiies of thehwoniponemtsi on that the rel ative
anmpunt of rovi ded by

t he conponent attractive forc
t h& 1§ P ROleRISAInE 2ad adeantese t_émvelgwn et g et aiount of
the 8RRbofR laBfhchiVe $6BChloP ieq by RSt EI?I@&%I My He bhRsted to suit an
materials used or by alteration o
individual application by selection or modification of the materials used or by alteration of
the surface geometry of the contact layer.

Additional objects, advantages, and novel features of the invention will be set forth
in part in the description which follows, and in part will become apparent to those skilled
in the art upon examination of the following or may be learned by practice of the
invention. The objects and advantages of the invention may be realized and attained by
means of the instrumentalities and combinations particularly pointed out in the appended

claims.
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the surface geonetry of the contact |ayer. Additional
obj ects, advantages, and novel features of the

w0 pooafo24sen wil |l be set forth in part in the PCT/US2003/027533
description which follows, and in part will becone

appar ent t o(BREEBBESKRIPEWN OF THE DRAWINGI® exani nat i on
he.fol | ow be. | d..b '
Ol ol b T4 RSk LA Bl PG LRcPlr s

inventib.€ntion nay be realized and attained by neans of
the instrumentalities and conbinations particularly
p&FlGt 2t aowessisactionel v deacardtraffEG. B W0 2004/ 024594
P 2003/ 027533 . RES I OF THE DRAW NGS
F%Li% ﬁsé‘ngn%re%%%é%\%gg%i ewg(EFF% 2|f)0r\|ef erred enbodi nent
ofFiGheBcar &i enlaffedt Viewpo aepdrtion f &FIG. @p;deploBng 2ani slt@mative
cross sectional view of the carrier of FIG 1, 5 FIG
embodimeng; an enl arged view of a portion of FIG 2; FIG 2B
| @n el ALged;yl FyeRioRS 1L thal hfdy Bo uslRPER th&Gontact
aﬁlﬂgl ?elrgnaa{a?\f‘?ehé%n%\{ggiVrfaglr?tﬁ; FIG 3 iash?yt ablue listi ngOn
surfaddmd\bady ofitheratrer;i al s that may be used for the contact
surface and body of the carrier; 10 FIG 4 is CrQss.
s &6} b TOIRFRANAIYICY HTRUERISCPRIES rf Sé%C&F@S?J@%g“fﬁmn’
cqRl gNn&dd Qlarced ViGw oA dottidofrapaed view of a
portion of FIG" 2A; FIG 5B is an enlarged view of a
pdfiGi 6B ipén el@ged Micvepl Tportign wEEHaR A depiefbreanpghanical bonding

stryctures for, securing.the co nent, ,c | ayer
struciigs o PV b SRS Faect i R Fed R kBRlom 301 e

ofpi&. BEr 15 & eflrdel Giew AvfUe Pofionngf BIG.i 2A |depieting ar tie 1&yer for

securing the conponent contact |ayer to the rigid body

securpgrthe eempamedt confact lyamtodht HeigdwdyPeRioss a portion of

F| oni Chi . i) : Ot
P, o B R ST o, STt o
depreasibesineaieaspdnerr @afact llyG fobRdusing theenthesigadsyihewolif a

DL O O PG SPLEL 002 VL PLL SRl 3 iy of
projeb GG TnEe E&%&QH@&]M&F eSer fob RIdaehg tHladhbsveresd theftof
cross sectional view of "an alternative enbodi ment of
t HEIG. fusatiosnsecHp@] view ef an adisrnadize pmbodiment of the gvention;
i&lmt i% i;pr%rs%gtJ?\%d\i/igv%ngf a%fal'%m%%% ie%%oc%ﬁl%ﬁ{ gf D9adr a&!&?ding to
the invention; ’
FIG. 8 is a cross-sectional view of the carrier depicted in FIG. 7;
FIG. 9 is a cross sectional view of multiple carriers, as depicted in FIG. 7, in a
stacked configuration;
FIG. 10 is a perspective, partially exploded view of a carrier according to FIG. 7
with a separate grid structure for defining individual component retaining regions; and

FIG. 11 is a cross-sectional view of the carrier depicted in FIG. 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The accompanying Figures depict embodiments of the carrier of the present

invention, and features and components thereof. Any references to front and back, right
and left, top and bottom, upper and lower, and horizontal and vertical are intended for

convenience of description, not to limit the present invention or its components to any one

4
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FIG 8 is a cross-sectional view of the carrier
depicted in FIG 7; FIG 9 is a cross sectional view
wo@bomob45ppl e carriers, as depicted in FIG 7, POI/aS208%027533
stacked configuration; FIG 10 is a perspective,
positiguanl or apdcial exgitaiten Anlyelivnedsiensepedified inahe amd:ihe@ Fignrdsl dad this
. Mth a separate grjd structure for definin
speciff 15REPY ma\fa%@ﬁ[a wgfiaﬁlﬁ? hegnisded UCPE A qgbogiment of
the 1n{1(§1tf3ncv!}1ﬁﬁ>§f rﬁ:ﬂm Weod ofi i€ if@hfider depicted in
FIG 10. 30 LED DES PTI ON OF THE PREFERRED
ElieBomddEﬂmSmTNbe atevo nzeyi’ ngeRy lﬂh%sdm@pmons sizes, tolerances,

odi rrent of ,the ¢ of .t he sent . i.nvention
form e R e PG AR St PR leriai R beCid peed
not bé rebét, dnE nhFCho apprekiinat@REd/be fdrgerd stﬁﬁﬂerb% [ RBked!RBRECting
and Iovver and hori zontal and vertical are intendéed

toleraness, cemiewion fagtoss, gpurting offphessurement emor and thetlhiee and other

N N T

param@tdr edhapé bostherAftniily o2 RBaraBrigRes "ibord' drvapprexadiechRsher or
gures and this specification my vary with a

nowx@é‘isélﬁtsfaﬁdt@é@lsw and the intended use of an embodi nment
OCaridie dBVRRL' AN o 'O HERAHL | Rudkts OByt BBHAGOREGortineg,

t he i nventi on. use erein, thet
fabncaﬂmag, aﬂudr@nsnahmélpldsmg emalltaohgjoaeruesuch &s, fbmt mot AimitedSto, semi-

par amet er.s, ha es and.other quanijties_an )

condufis SRstscrriic Rate PRARGHS Sansl g B b lse theas, bare dies,

bumpn’ﬁiésb%u%fhﬂééx'dﬁkﬁ ABHCE, 1aREIRModRE, PSR! » arR miscellaneous
desired, refli ecting t ol érances, conversion factors,

mGCthnildrtméeSGﬂ\fh asrppriags addansesr ror and the |ike, and

r ctors. kng to_t hose .of n.th rt, Ln
oREmaroeREaPRighaRERabCr SART 59 ariilhing soichfucti agichs anc
other Sﬁi@ﬂ @oﬁhboﬂﬁnkbe\ﬁ/héiblmrthé tYmPoncth BAAE 58 Fics icd that cag®eWlaced into
proxi mate" whether or 10 not expressly stated

dlrecttcen@ép it thesopjastie captact pyefges af the arres havigs ardesie to high
surfac'e%k‘%g/lr %’l;/lfe?]:o H)gélﬂgb t%?&%%gn?gom &ﬁeﬂ{ '18@1%&1@2 thx%g%avmg
no prcbjecmdns ar fleagds, Ssach as bme@mddsadtess: bhips,, buk ﬁ’ralyl alse Yeeastd ,with devices

. eticre t e thin f] heads, bare
havingg0S sch fi P SealeSTEEEACSL) dieric alheuy oo e 1dRsd on the
carrieflvA@RS: (Y @sfeodifr@ septfte AdBESTd ADRQUS anldOwiRGhaRtEA! or vertical

articles such as springs and | enses. The present

phys1¢a|11 vestreingsrepars @toud@lg thermaplastag candact benfage itag)f.
and, .ot her

gl conduct or

ot RS SR orB T gL sl 1P TR SRl grateria
havinlaa@ederbet 10 high E@EiceCRiICt THE blhadionhgtwegl aSlat Gurface of the

contact surface of the carrier having noderate to hl(ﬂ
device and the contact surface retains the device during movement and normal handling of
the tray while enabling the device to be easily lifted from the surface by a robotic handling
apparatus. Further, the carrier may be made ESD safe through the use of materials having
a surface electrical resistivity of between about 1 x 10* ohms/square and 1 x 10"
ohms/square for either or both the contact surface and the body portion.

Figures 1 and 2 depict a preferred embodiment of a cartier according to the
invention in the form of matrix tray 100. Tray 100 has rigid body portion 110 in which is
formed a plurality of individual component receiving pockets 102 arranged in a matrix and
oriented in a plane defined by the “x” and “y” axes as shown. Each pocket 102 has a

5



10

15

20

25

30

surface energy. The carrier is suitable for any type
of conponent, including those having 20 no projections
w@eooke24334 such as bare or |eadl ess chips, butPOHYSADI®@7533
be used wth devices having |eads such as Chip Scal e
depthRiinengjen OGSRPd de thec &8, axih diretiancas] eanéeinedlalepd PrGFompenent
carrjer whthout the use of .a_se t (Y :
contafuise 1 20 gRG hgeGAT iePlip e S RAGE EnSHER, {Body. gprion 110
preferaBBtHadlaRjefipRRaborddr @8aibh ¢ 12 pryjeotipk dstbially ootwaad beyond the edge

surface itself. The contact surface general gy i ncl udes
122 of mastigppsiisiny 1§04 deWBWASHY Brojsctingskiah 1 14y may BE REgyiqrg op body

pori UL, s 90, AR SRE SO Ly IE R AR abaA R0 1
of a tFgtlatanal inhrediesly belotuvheay mmibtidetnys @ dtanksdns! shhandh Frayre 4.

of the tray while enabli ngs thlg devi ce h be. easifg
A an Flroreve AR A < AR S UF B B S R HGI lG los or posts
may %g%@ﬁitﬁg thb8he of BRIHAS frbﬁr. FRYPEe SRAifSPIRabthough the

e use of materials ‘having a surface
pocketh elORr ireashomas as bewnigt formed Hetegeedly mbugid body podion 110, other

ohns/ square. and 1 x 1012 .30 o /s re for _ejthe
confi IROT B DG, PR B a P SR ey Rrrcr Rl pRClopRd are
conte;néﬁ'ﬁgd SndBRIvathiRIRIBESS bElhe HRRALDNERST @d‘an‘%l& 3¢ p&ket defining
acco 0

rding to the invention in the formof matrix tra)t/
cross 1@embans al32108y fhasformed én Bowppaistsy gTid VoL Piges 4k atfached to the

farmed.a,pluralj.t - ndi mi g LVi N
oGO PR, SRR s 7
pl aaghelednivatndy of hearrit 30Maccoydingtoethe presattamwentibachdepicted
~__pocket 102 has a _5 WO 2004/ 024519(4 PCT/. U%@B&g/ 0275&35
in Figrsgs i aadl el ten cmbpdimeat withoyiHpocksts, cagrier 8 @itigd Bpdy 302
orien?e%nﬁlah arfdt défﬁl@%tblyoﬁ]l%_ conppnent oy GOt @cfictsdr fiBigRl Bad 302 is
or enda n dy

ging a etai ning a single conponent. Bo '
overlpiar by contdct Qayepi 20.e RagitlypoldsS02 puefeiaphehas| a peripderal betsiep region

112 projecting laterally outward beyond the e nl22 .
304 PG KB CR A AGomh R FRer 5 RO e g O s portion
302 thaf hifRYa Q&Nﬂ&é}&iygﬁgjegﬁhéoﬂﬁﬁ 308 P@kirt 908 klkdsitiohed sk to engage

114 is positionéd so as to engage the peripheral

peripheralidordes gegion B2 ofpanathary eayrieto deR deratednisemediately belpwwwhen
en multjple tr r h [ ' .
BB D, BRI SCERER £ Ap AL S s,
othertrgt@iveyanel Ys PEgj @Chostg rhagbe Gimiat asedvay fivditawedadking of
facilitate stacking of multjple trays. |EWI|| be 200
multighp cagicst d00-t et afUBhisugh st lenbéi%é% S0 6% %P CRHBORFNLS
i b& r g | hided g Ot i 194y 380 stacked
5 5, 120 1 Skl Kot 8 s 5t 00 s
immediatebt sbave. oAliought noicheressmrafer effeativd ratestion of components, a

srsE PSS A0 B S0 8 SFRBCRl 1 g v
e e gl body
poAcearing1® thsi myeatiimesiontsst shefageehel s dprnerdh SionyBapelymeric
elastomer material having a moderate to high surface energy, a relatively soft surface, and
ESD safe properties. Although other polymers can be used, thermoplastics offer the
general advantages of easier recyclability, greater purity with a smaller process
contamination causing sol-fraction, and lower cost, and are hence preferred. Currently the

preferred materials for contact surface 120 are relatively soft thermoplastic elastomers,

including, for example, elastomeric variants of urethane (UR), polybutylene terephthalate
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Anot her enbodi nent of a carrier 300 according to the
present invention is depicted 15 in Figures 7 and 8.
WO poottlo2459€£nbodi ment wi t hout pockets, carrier 3POI/O8®03027533
rigid body 302 oriented in a plane defined by the "x"
(PBT3nublyglefimx RO)apoliefhiybine dtereRh@iahltd) QT3 eDrinic bicdr ¢pelymers

t 120. d 302
oo Rirtogior sprostrabrcndgrBht Sud ey df BrglfTel pefher oloc
polyaﬁﬁaé"@PEthy 08¢ ahhaiteppiR e3Q6thefm mlawuld;amyzate ix&@enalﬁosi;ch as

portion have a downwar EfrOJectlng skirt
polypsmler@mash@@é 3PMosibbEDL rf@d e?saan@lg 2ptopFrpgBemade by Advanced

eri r al n
Elast nex g)és s oib %&r%ﬁ,ephfbgﬁe‘x?agl ﬁseﬂ ?{1 ga%gar 2 rsg%olgatenal
is pre’féﬁblﬁrtmaﬁcé/oaﬁtnﬁetﬁr ¢ €00 |dyné?cegmm:t& mése Fnefeahblg etwdeneabout
to skirt 308 ot her structures su egs . or St s
BTN AN NP T I o
The rﬂ’h@ehélﬁérgfei: LR S dBeterthtihess QI%ldeSof 9fss %gnfdb%hﬁﬂore D75, and

at any conponents 200 di sposed on contact
moreltaatﬁztboilQShaie)Aﬂdt contact any portion of the tray 300

fs gl?(igf%feé%qrqc{,gfm g} :ﬁt:ﬂeql asggf\a{(geoh% l&#ﬂﬁlsg acl)x;nggg ga,gs?ug al )électrical
remstgvrl’r}ﬂ vIRADS b3hBedBY e at tiat r@ﬂns?éé{ﬁﬁrecﬁkm ack 1(&9%&2&@1

define individual conponent aining r egl ons 312,
Inhelastbd epitict issipativei mplyreers Imay b ingermieedoprd pheyetowithethe contact

:
DAL, SANEShe SHALRE SIS el TRASEAAN A, rnty

condtitBR Dpkﬂ?ﬁ@ﬁ epghgyas adblﬁdat pM@hI)ihﬁ@f tpodypyhete, Iﬁ)ltgdhlophene
30 ESD safe properties, Al though other paolynmers Ca}aﬁp
polyigetbinap!ikemen pohpeipEe ey pphpaigehRpine atiHRra gedlykpiadiyne,

or pcgl?%éggyslgr{ Coglb%bﬁéeﬁt By al%ﬁ?s ?51&'% t%’AsWhﬁ Rit8nSHR, | @fbon fiber,

tam nation action, and | ower
carb@Dpdbwdan dleaaﬂla: bz&ncﬂat}er e¢remicepartiCulntegnt bihet hbctncally conductive
preferre r|aI or cont t surf.ace 12
il gV B NGy PRGN e BEFHRe ey 2 e gy aler e

Olre§idt &5 1R AStPAE! deh VA fcﬁfn&)émgil P19 ddddnium salts,
surfab r; u?‘gﬁene t er epht hal at e 04;}%24594

sulfoﬁﬁfﬁﬁ sSE0 oy Dt e es, (aliprt sulfses, \pdiyé bhesphateg)ethanol amides, ethanol

pol e | ene te phthalate PET tyreni
ammg% %r nes co%sgtagx (0r1§ ):tpgl(? gﬁe agérfal 31[133}356 used for the
purpb%b‘bﬁfch é}%\ﬂdd@ﬁh@ Requikife hﬁecﬁﬁkfalmpﬁfpeﬁ&ls yiidnewitlb tiecdesired physical

PEBA). As an alternative, a thernoplastic
propvnyuee aﬁwﬁxp@erwag}e Felafive hogdnpspand purity.

A78¢ & d fi
San opr eneﬁgge a&ﬁegﬁ)ibgﬁigg ﬁ?gg&gy‘%bsggfta%{rg?o %st e!rars dJoufSte o
partlécklaloaipphamoms whayeilb eorapaentsseiih sﬁekm‘icsphyfsaabclmmtwtm are to be
e materjal s preferabl /cent| t.er ;to
retala% eFig Afiustest ma F@cmr’é?lﬁﬁhagﬂﬂ BlSciiean Ugte teggaienal used
for Faf% {iden?i()e rorttﬁroﬁgh dyieetieRtd MBS 8Eomeydantd dfmensions of the
preferably about 40 dyne/centineter. The materj al

surfaue éfselfaSlepetlly far cxanutettbe niderialekayingswitice energies at therhigher
end o? %}lfet ra%ggsr %11?%6 moredstrongly retentive of components than materials at the

lower end of the ranges. Also, materials with hardness values at the softer end of the
range will typically be more strongly retentive of components than will the harder
materials. Any of the alloying or filler materials discussed above may also be intermixed
or alloyed with the base material for the purpose of altering the surface energy or relative

hardness of the base material. The desired relative hardness properties may also be
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nore than about Shore A15. 10 It is preferred that the
contact surface be ESD safe, having a surface
we@b@awedseal resistivity value of between aboupPCUK2008827533
ohnms/square and 1 x 1012 ohns/square. |Inherently
achieyed pusi@g dmpast pradibingpnlymersor bigndp ef phee hermeplagic elastomers as
Sk .8
oy Yt T Sl 0T Pres iy S, B0 Wp AP« HBaree of
adhekiohetoent Icympomm updri weitpof ycnm;mnen;tu ateaast degsédgreater than the

corregOI gg{).gr;ar{r]]%ﬁlg ﬁ]t répre(x)' :p:}g}t ?Beﬁr t il %{})IP enent ‘:clhus permitting retention

of th@%ﬁﬁb%ﬁéiﬁ REQY BBE e Y% RNAverRAl YD fsﬁhéé%'p‘f&%rred @at the amount of
pol yacetyl ene may be uUsed as all oyi ng pol ymers. As an

adhesilon éqer&afﬁoymt te satdoribd chreponentsardenshpoludad vibretier loads typically
. cera rticul or ot her

encoBte iR hinGGh 3 ik PERBPE noy be added to ¢ he

MefrRé hbunt@fGdRéstor ay QsoBY R by Rkcal €l aheriMs 8@ ge@metry
alter the surface resistivity of the material, such

and eesultive amcanppEavailahleeramapopenhnemitact sregaaftaontagh surface 120. This
ey S PORITTEY S S AORAS SRl B 8483 pesions

182 fnadonyacasirfaes 120hs shownsia gewtlyaikbgierat@d faskion fornmaety i@Figure 5C
may be used for the ose whi ch Erovides t he
or SPeTéfﬁi?%FlY*‘éy elBe denressions r1§Bé’F Prajectiong Ay WY fe eHangrddprdamly or
f e 1 ol 8 oot
m o AR ks BURRRSH 5 ni] 0 9Pt 0 oo 102
may by foon tbamit 000004k sch 20 Orﬂﬁ);andeuaﬂq’pt}smelmbigm respeé&tively, and spaced

particul ar applications er nco onen Wi .
fromd st QG TR Ebea A P ek 3F QP b el iy aeieve the
desu-ga' Sk %?taﬂﬁéb‘ioﬂmw&efeﬁﬁl%nﬂhy Yeerrhyd o8 @mtdch Gudhice 120 by
altering the material used for contact surface 120,
stamgingt witbug melf traachinasn Wlﬁloatﬂﬁ?éa@@o rmmrpsﬁuah @f dherelesiresh features.
surface jtself ner a X .
Gendfilttr iap < MeLET T i 2t SRS Gt . BbwE" HBGrind (gpniaues

Photefithopphpnge $e bdd tohtadtidfieths nicld @ Yorinerlegitat i&tu@és at the smaller
conponents than nmaterials at the 30 | ower end of .t

endsrofdbeergmess) < anypiieEnatiye. Mpldhamedrienss r@é?l@égstabute%gf features
may%gfrﬁa%E b @Qlcﬁﬁasﬁfli% glz[s BES1NE lok sﬁ&fﬁéegﬂﬁz the ﬁ%ld"ﬁ.{rﬁﬁar der

strongly retent conponents t
maOee ipaéfsrredaybodintehe ofihImstiingrayy sditableefor rateeot behdless devices

208,45 SROVR & LR TA1 heconsast Syrtbedalis sl b by fiqmdo4 of

cachSpockaci®2en @%Qﬂtuﬁfouﬁ ﬁa@f | X6 mdyHedRes 3 debick P08 as e surface 209 in
material. The desired relative hardness properties @&1
esion

direc| eontagt with ADLaRO GuyfacA BN  PEWicS2TD 8 o2ABaB In phdse dve

beondih PRSP R5 ool et MERE LU B R4 ABpRed” B8 portion 110

is néeneldrédt Yoonlatt wsthd@shiceedog hatl dves fnafl @oﬂls’mﬁﬁf thke2@evice. Another
prow de a degree of adhesion to a conponent per unit
mbegdimeshplnvanin Hicate 3B hasaeantast spifege 120a1prmgd as a part of a raised

structure 106 within the pocket 102. As illustrated, this structure is particularly suitable

for certain types of components 210 having projecting leads 212. It will be appreciated
that the invention may include any pocket configuration or structure wherein a
thermoplastic elastomer contact surface having the requisite properties is presented that
can be placed into contact with the surface of a device. For instance, as shown in Figure 6,

the tray may include a matrix of platform structures 158 raised above the surface of the
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correspondi ng gravitational force per unit area of the
conponent, thus permtting retention 5 of the
w@eowponsmt even when the tray is inverted. |t PCI/DBED3/027533

preferred that the anount of adhesion be sufficient )

bodym@rticex ofithe trive 1 Edinpplaceefsreeasersirposkeie k Capiachsuptage il #his provided
oad ncount ered during shi ppi ng and

atthehtoﬁ ?egc\ﬁ%g%gt%%llsgﬁs The anmount of adhesi on nay al so
belt rie dugedlybmosichetiriadettyt abiitedti sugfatd @ 20 ez ercylon arvermolded

resul ting amount, of available c nent cont" a
using,stapdard gectionmalding eghniqygsg Prfganﬁ;gxb tg ?ﬂfc? sﬂlégce layer

120 &M go%g/'poﬂﬂ)nal 1'@4{% 591'ebt§& Y 1k arfoek dhd ?@fﬂ’rﬁ%é 'dﬁﬂﬁg #80njection

or projections i'n contact surface 120 as shown in
moldgtgeplbbgss eXng\&roalaycfs fnzeghilanbd meclwnially Yastenefitogetleer 5@ may be

r ecti The_depressio 180. or..
Securﬁfi&péépmgﬁﬁﬂﬁ%s}(f?&ﬁw&é B R bHding sirigtres 160,as
shownCBsst 34 FIBLE 58, ALY 6 rbr@ﬁd@&’ Rhasddyspértias € 15209. enblaBce bonding

depressi ons 180 or projections 18 g may be from about

efﬁca:yooﬁoamdltwmmrt otenkdistaon tienlagept 1) orayhed gead between the two

mateps sptg gq}?bgrtefleé{?rﬁand gfﬁ?gglsz?ne%g gg %’g%r/{lwg 219 g Oe ggoo& 15 ggréed that
therrﬁé}ﬂastl@ olyneds BeRLAL f@fboad I@aﬁidﬁmloTb@wfeﬁais oL SorlTRY pbﬁlon 120,
formed on contact surface 120 st a”P' ng wwth_a nold
P

sincavthermerdestigs tendatonefier the eenersl é@\@p@ﬁ% epergesyladility, greater
u hi
pr, S TR e BB PR . oy
portios edo myl‘m(}hadEGES]D eafenisthg the fsmmmjmﬂsaandf teelniques aatdiscussed
the smaller 20 en of. t he ranges. an alternativ
for cqigeh RpTHRy 1 3y ST EIRTBIRGGE Po BT DR A ISP DREFG DT body
poﬁlﬂ'ﬁXl@%umqesQ%rét@H&pl asting, glass beading, or

ot peeni n e nold surface. One preferred enbodi nent
of Badymmrtlom i t@yprowides algidityl and egcbameal| sfeaigts do the tray, and

ces sho ur.e.2A. ,The . cont
sccod S B B g Pt B bLr et e Bt o o R B iccness
to wiREKEd tHd ArecRardcl OBhdiAL GiSici gaeé@ rdunﬁg, RYyaltehaeBig ¢ the tray.
devi ce 208 has a surface 209 in 25 direct contact with

Altheught 28y switeblec @olper majerisé boing sthe edesiied ddpHitiss agle rigidity,

. ' t u 0 ct
mecRYGALSEARR, SRS ARETGT ERGENARD 980 LEOTLE iyl bERRY oot
polymir thategials fODh(bd%C}bormbh h10exd lo:sﬂeecﬁﬁi&ha ficst sobmnmof the table found in

constrain the her d| nment shown

Figusy Burlbe SR A EB (oo GHAEAGE T30 S PR eATo Aot g of the
conté(it RtRA0natShd1Y kel §n #RGMbAd I 8f ﬁféc’cg@l% whfldut ASed for surface

Fustrated, this structure is particularly suitable
treat8@nf of thebody rmatginas aithownpmrﬁ@nttsem@lthmynlge used to enhance

TR, B by B 38 RBRRFSESEY sy W ot

polyﬁfefsu GhdFQuith Siir€AdR treatrhdif VB ffth o€ cEloas,tslieiia, @ﬁélhi%@lt, or flame
surface having the requisite properties is present

treatnwat to ashisvpe pgoms@@larrbpnd a6 enfachperiop HE0s ks %lb@twaﬁéfe the

mat%]ﬁys 68 %th)reBl, I’I’&t rX ?(? p?ggf\!\l@ré#atgr uc urdgaste i&g%reg[’se tually

compahlEenfategiak uélnaeBohel®Bade by Du Pont Corporation or Tymor® made by

Nichimen Corporation.

During use of the carrier, individual components may be placed with a significant
portion of the surface of the component in contact with the contact surface 120. The

moderate to high surface energy and relative softness of contact surface 120 results in

9



10

15

20

25

8 WO 2004/ 024594 PCT/ US2003/ 027533 body portion of
the tray 110 in place of recessed pockets. Contact
wGeoazeE9d20 is provided at the top of each sPCT/US2008027533
158. It is currently nost preferred that contact
effecivy faasion2d the wpmmenb an epaieppbuése 129 by adbesidiabefween the

i n tio n 1.0 P e
iR 85 PaTpAE0 28 AP MR B BUPURLY ol o e mocd
separdfeChdBESRves Qirftﬁlﬁ&q)@gcﬁlh%falrﬁng) slnasturbanthée FSDosafe dtatc Idlsﬂmatlve
the injection nolding process, The two |ayers ma

propesies el ﬁ@nmé@pﬁli PRSES ﬁ@aa@to@éﬁaﬁ% rI1gig (PogPopon %éaﬁe@mme

electxgé/al ?ro%gdm gic)! th%ndeQ/ Cfgg{OIP ereLl{.‘ ﬂtﬁlﬂehﬁ laﬁcgbﬁgﬂr&@ﬂon of the
ng s ructures ., as shown best In Figure 5B,

tray fediced ehqarnvirded poocebodyntpnintiiencdnifbited by ltleniray. bbfedéavgr, the

efficacy. In addition, an i, ter di ate rtle%iayﬁr duced
thermopdashi, SHRPTSAY BER VIBRHS AR B 1 OHREISTY gyl for reduce
envn%?fﬁ@ﬁiﬁﬁng)%@td' ng effectiveness as shown in Figure 5E

I's preferred that thernoplastic polyners be used
f oFhebstagkin feaiwes 0 e ingeniinl arasbeﬂcﬁeen ovitharsferpraget todrigures 2,

sin st o of fer .t e
24, G5 g bRkl A s Bk frd f Sl PP § in direct
contatk tvikhaari @ rbi8ine h9 R afacCRiMade TRt TRISALEEI 208 are dlsposed within
sol -fraction, and |l ower cost. Body %J)oru on 110 may be
Pockntadé)ZE&[d dmnet @@mdgahowe thentop stefees 124 of erqes meBRAisgdés When

cus [
e 853 BASR Re O0 AP P S A s o
on p&ﬁ}i’lfete@ BoditPregistt 1 HX of thesmyfimeiediateld beBody Skiotr 114ois of ]s@fﬁcwnt
rovides rigidity and mechanjcal strength to the tra

heighirig taichoupE Hea6C e of fhe FRdE SPRcSaBaRt L1951 {hertPR;s fa°e¥124 of
]lrll 1 t t C h

oo 8 STt DOVECCHUBLEHLERTFRS, o by scon v

contats e 124ndThededéest 208 are anpt lﬂﬂam' comtigmed nyitldnitheapoaket by

bod}P I?qﬁ/ 10 wm% vgl\alicg& Fc@%&%ﬁ%& iB go% u%h&igg?&to% surface 126 of
the t&?rfﬁ‘lﬁ{e'dmtély Elyoxféayrﬂéesté&@ﬁ tra$PO10 By bekdpdsifiehé and even inverted
polymer materials ortion 110 are listed in
Wltholhtecafwms thecdsiviges 2@$ t@ Ibé dtl ged.fandrvithayt ths peedondevipgecontact
.St erlals may be nol ded
Wlthv%ﬂ%eﬁ%g ﬁﬂgﬂtﬁeré &t%%% on‘materials listed in
t hﬁltﬁ@urghnﬁxeodﬂsmmm@f alidve cbﬁfairs martyhspecifivitid, fhese should not be

surface 25 treatnment of the pbody materllg(l al tho %h .
cons§u¢¢ AT EH‘ﬂtlué’afhﬁE?‘PPp‘?rﬁ§ theeinyendipny ‘Q}ltéaﬁ AReyely Pregd gn]gl strations of

som&ok senjt—gﬁp Fﬁéd r%{t%rdhﬁérﬁs bt %ﬁeeﬁilvlal'ftlonGr PHES, Bhe 3dpe of the
gene ar polyners, and require surface
1nvet11|1(ﬁa$h<mh]t ba detmmnédobynmfappcnd@d glaip asdrtheirchgatieguivalents, rather
atnent to achieve a proper polar bond with
ﬂmnéﬁage gﬁﬁ¥8%1120 As an alternative, the materials
in C}oup B" may be bonded using a separate
internediate tie |layer of mutually

10



30 conpatible material, such as Bynel (r) nmade by Du
Pont Corporation or Tynor(r) made by N chinen
w@ooopoe4d on. During use of the carrier, indi vP@IrEk2003/027533
conmponents may be placed with a significant portion
of the surface of the conponent in contact with the
contact surface 120. TheCle_{Magfate to high surface
energy and relative softness of contact surface 120
What &ssalditediinn 9 WO 2004/ 024594 PCT/ US2003/ 027533

effective retentjon of.the conponent on contact
R g AT L R ﬁf S5l ccomponents
comp@h@ct surface 120 and a surface of the device, but
W t hout the need for separate adhesives or other
phygsigehbodygrostiori;agd st ruct ures. The ESD safe static
di ssipative. properties of the materials for the .
cont At iaiic, BRtBR wiefie o, sl HRgnbe BerRR 5 oepmipgting and
retaifin@Ghé EdiapoRnRl 864 comtadtQirthdeehedViosfisd SR £thetEH18itid material
The thernoplastic construction of the tray reduces

havinge aEBch enay hebreess2( dyieam aad il6A dyosicm, Bukadnasy of fetween
r t r asti t
ol MO8 SR S, 1S RRLESI e ATRANAA) o Ao fut 1
10* etwd/squaremidal x 1 0P abins/see.st acki ng features of the
i nvention are best seen with reference to Figures 2,
10 2A, and 4. In a stack of trays 101 as depicted in
Fi . - devi a08.il1S14 j o w
2. i $1dsfdntlricEhtact QHERE s Yrkidd £
angiﬂlE Smﬁ‘rg{ g?gggﬂgly “?%ﬁt ag%l surS?)ace C%%‘.acTE‘gff%e\}ls ces o 4
ther@Oplasticec]l ahitmperseatenalt hi n pockets 102, and do not
extend above the top surface 124 of cross nenbers 132.
Wien the trays 100 are stacked, downwardly projecting
3, SKitht cdfer OF B t WRMemORI@heinsHlakticedifom@material is selected
peri pheral border region 112 of the tray imedi atel}/
fronpethewerogRi pf theumaplasge slastpingise spnsiginge ofhurefwneh gplybutylene

tam syr f 1 f;.fh LS Spac [

B GIPEE ARG S RHREEHPATE pLERR. sorene
butaBR¥e etber @8d po®ethet bloclepolyamideace only by adhesi on

with contact surface 120. The devices 208 are not

| aterally constrained within the pocket by body

POFtLO Lar ert:liC t L@l ]
oL N BT o s e AR IoRER, PALRR: Baterial s o
thermoplesticatd¢anizabove. The stack of trays 101 may be

reposi tioned and even inverted 20 w thout causing the

devi ces 208 to be dislodged, and w thout the need for

5. deviheafRMAUaim\! Whelelftaid Hi¥Soplastid ERst8hRe material is alloyed
portions of the sane tray. Although the description

withegmonkeremshit sitiesdipspaiive pebyinfer of a1 mberentie sendsiibye polyoer. be
construed as limting the scope of the invention but
as nerely providing illustrations of sone of the

6. Pr anerthirier preffnr 2owheemodaie tHegmopladtieelhdivi@bi in@ferial contains a

Thus,. the scope of the
filler material.

7. The carrier of claim 6, wherein said filler material is an inorganic, conductive
material.
8. The carrier of claim 7, wherein said inorganic conductive material is carbon fiber,

carbon powder, metallic particulate, or ceramic particulate.

11



25 invention should be determ ned by the appended
clains and their |egal equivalents, rather than by
w0 b4ox#Empl es gi ven. 10 WO 2004/ 024594 PCT/US2003/027533

PCT/ US2003/ 027533 CLAIMS What is clained is: 1. A
carrier adapted for handling and retaining a plurality
of S | n 0 kis1 0o Ed g i on;

9 R EAlgr S FRAHRT hers R URE Mgt A SRl
portion for contacting and retaining the conponents,
sai d contact surface heing formed fr.%zl\r/{]éa t her nopl ast.i c

10. - gkherqagnior of glaimg avherrn spd ogABICYapElp ARatoma ATR I salt,
e Wk NGR5e O I P B hated Ao SRR, ethanol
Sulfo@% %l%g %ﬁglr eﬁ@ng?e, and a suFT aé{g tgl e?th?i cal °
amine,egifsity aming. of bet ween about 1 x 104 ohns/square and
1 x 1012 ohns/square. 2. The carrier of claima1l,
wherein said el astoneric contact surface is forned
11. from Barribh 6F RRRNAE ! WherShaskRERIA BHi&ti stkfacd hasT Bemultiplicity of
carrier of claimZ2, wherein said thernoplastic
depresbiass onmojeetiowy forhed therseh éutredicing thapdimsivgnens sheggof.
t her nopl astic el astonmers consi sting of urethane,
pol ybutyl ene terephthal ate, polyolefin, polyethylene
12. t eTIRPRbhRE ad e clasthy | Riherdil agld ©odP Portidt ,is Sfoyh@ndrom a rigid
but adi ene rubber, and pol yet her bl ock pol yam de. 4. L
thermupdastig mpaterial selested iffpnp the ghepepivigid; themmnpldstp mpdariats consisting
el Onen ri | S I L vu ' Qulfid
of ErASHRTE bR el BohaBOE T8b ey REEPAGBIGe Suiice
polystirasd, omesolymttayi al methaallaty ed polyietieriatorienhe pelytthyretherketone,
static dissipative polymer or_an inherently conductive
polyefhptisignekeinernelvethisrimide BRIl 310 SyTERe Ay IgRIc.
thernopl astic el astoner material contains a filler
material. 7. The carrier of claim6, wherein said -
13. f i Thercamst exfi dhint d, avheraiorsginiigid bedid pertioneis foamed ifegm rigid
The carrier of.claim7 erekn said .i.nor [
POIY%BHS%PP rc??é’ieélﬁ %lfor?%owgg?rbﬁﬂy?lle%%’rgofilyagrélp on %go%'der,

I C
metallic particulate, or ceramc particulate. 11

14.  The carrier of claim 1, further comprising a tie layer interposed between said body

portion and said contact surface.

15.  The carrier of claim 1, wherein said contact surface has a surface energy of

between about 30 dyne/cm and about 45 dyne/cm.

16.  The carrier of claim 1, wherein said contact surface has a surface energy of about

40 dyne/cm.

17.  The carrier of claim 1, wherein said body portion has a peripheral border region
and a downwardly projecting skirt portion, and wherein said skirt portion is adapted to

engage the peripheral border region of a separate tray when the trays are stacked.

18.  The carrier of claim 1, wherein said rigid body portion has a surface electrical

resistivity of from about 1 x 10 to about 1 x 10'* ochms/square.

12



WD 2004/ 024594 PCT/ US2003/ 027533 9. The carrier of
claim6, wherein said filler material is an organic
woradoe24b4 10. The carrier of claim?9, wherei nPGHUS2003/027533
organic material is quaternary amoni um salt,
sulfoniun1salt al kyl sul fonate, alkyl sulfate, alkyl
o .
19. DoRRORI ot RS b Gia SLORAGY pofi I ceBiclfy Lliayetive
contact surface has a nultlpllcity of depressions or
roj ections forned her eon, for uci n
20. pdHessraERSLCIaR et ere&lzsaldrﬁgldc‘rach* @mg‘? '5&% 3 plprality of pockets
thﬁﬁﬂkﬁhﬂ said body portion is formed froma rigid
ernopl astic material selected fromthe group of
rlgld thernDpIastlc material s conS|st|ng of

lonitril.e-hut ene- st yrene, nat.e
21. ur th Sf&ier Fs)é | %}ﬂﬁbﬁ ﬁé\ﬂ'@ s‘iﬂl&mrﬁ@ Ep%ﬁ(i Sh éhéposed over said
contdeP Ewﬁ:tehydld ?Hliﬁ&ﬁl)’ér %‘éﬁmn?%l Detaliey beEMFonent receiving regions on
pol yet her et Rer ket one yet her Ket oneket one,
said guitackstrdacei ni de, polysulfone and styrene
acrylonitrile. 13. The carrier of claiml1, wherein
said rigid body portionis forned fromrigid
22. POAYRiethoH edfemaRRlgy P el €€ haid1Qr aRDItaRIng a plurality of small
pol yol efin, polyam de, or nylon. 14. The carrier of
COHmﬂﬂﬂmmC@mPﬂ@mgﬁ@?ﬁ@ﬁﬁﬁf|sing a tie layer interposed
be I tact surface.
ook 23k a8y Sore R o Rl maRkiRL S8 200 Pt
s Ufcfrm&g hasmposdant tawtectesnefcyy omfsaldhmldvé)edy abition, S0d component

ne/ cm and about 45 dyne/c he carr er of
contag SRS OISRITE & BTAG0G SEnHAG ey T LAce cRFEF g between

abou@fZOaa%chnﬁiG et@i’ Qﬁd GBdut 1100 Jﬁ%/&:ﬁﬁﬁlbf%f @Baﬁhé’ds rBf:boetween about
wherei n sai d body portion hHas a peripheral border

Shore @ghSmnd avodt &hcdg Wihaamd] § syrfase @&,ftctrngl weistivity of fipwraborntix 10°
o s 5 5B, B0 Rrtd AL S b RERER s

so adltb@8inBdaeh &f AekpmealityBf cafiporfedty Wikn afd edyeik li‘ﬁvkrte&mer ein
said rigid body portion has a surface electrical

resistivity of fromabout 1 x 104 to about 1 x 1012
oh : 2 ' lity of
2. SOGBL SRR o 02 USSR RETIF001 03Ta08 o s o
mechpmiidal bondisg sthetires andaid/rigidrbddg poxten. 20. The carri er
of claim1l, wherein said rigid body portion has a
plurality of pockets defined therein. 21. The carrier
24. Of TRY %e@had SRR 22 OWREIeR] REid2 b8l DoBEHeE HhSdOTRA rigid
over said
polyethylene, polypropylene, or a fluoropolymer, and further comprising the step of

surface treating a portion of said body portion with a corona, plasma, flame, or chemical

treatment process.

25.  The method of claim 22, further comprising the step of forming an intermediate tie

layer between said body portion and said component contact surface.

26.  The method of claim 22, further comprising the step of forming a multiplicity of

uniform depressions or projections on said component contact surface.
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contact surface, said grid nenber defining a plurality
of conponent receiving regions on said contact
waeotazes4 22. A net hod of making a carrier forP¢EDM0IIER7533
and retaining_ a plurality of small  conponents
27. coftppptemngl fipkable spaicpfrays By sAmalynation with apdypliygftqogponents
to be/rb@MReR it $hik CaltRt fhdslio BARITAbRLOMpAsERTPONENt _cont act
surface on said rigid body portion, sard conponent
comphucdlity of E@uponentspeack prageringresunfapt;asdi ¢ el ast oner
havi surface ener of between about 20
dy?@ﬁg@ﬁy P#@%Pr NS egg%ggy TYBPRNE/ centi meter, a
a rigNBbaHesEtieh hREhYRR Mp FfacSRaTderiAd Do ?oﬁmq{avﬁgoi Beripheral
D75, "and a surface electrical resistivi of from _
borderiysgionand af teast ane daowerdly rroi@iing sheneedonergagivgithe peripheral
conpone contact surfa aving. suffi.cient adhesion
vordGEREONCY 5 SHRHAE badH 56 BRI e RS 30N ER Dheked, the
uppeRifas@iof §did\tidié Hodyesdreion hdsinglBecommionest 6dntediaduiface, said
22, further comprising the step of formng a plurality .
compymentgaagh seiace heingi fprgnast ﬁ%taag@mmasga clastomgr matssi@g) having a
riian. d ' el '
surfifSTche i o Bt o5Thh IR0 i/ Eh el apd IDSECI S0 Slclochifibrer, o
hardpesk yqit egpywkan abowt rStard IAUGT apb byore rShoad1 D FSuahéer surface electrical
. conprising the ste f urface freating a portion of
resisEG OF JERP FOPE orft WP 1P ADBBr brial | LEAREUuRIEp s, fece of cach
o i P B Lo AR e g BRI RH RO AL Loriblel contac
surfacet whereuh each coinpondrdpé saidgtlwabty s datdrablydyd perticaly restrdined in
sai d co nent. contact surface. 26. The, nmet.hod o .
plac B IpSiST T AT Bl U 85Prncl cobEt SEEMR age avherein the
adheBhtié Bhfficidny s®that ¥ dodipPne@NeaBiisal Hlak dif RiEEdhesienOfontact
sai d conponent contact surface. 13 2004/ 024594
surfapgwhes oo p5gged.27. A system of stackable carrier
trays in conbination with a plurality of conponents
to be retained in said carrier trays, the conbination
28. comh¢ sgdterg of @laph @7alvhengirndaid drgpnoglhsty, clesahepneteaal is sglected
urface; of carrier tra eac

fromy tBs, aHpy P ﬂﬁe}?ﬂ%aﬁ\'#fé ?%L%éavspsm%wgh 2% ¥ eaugglabutylene

tere%lﬂ{ageﬁg,epoly?‘(ﬁieﬁin,rﬂc%&e%ﬁ&ﬂ)’tefé@hfﬂaﬁ%, hayttme b%oﬁe(fd-%’dg?&@ﬂ styrene-

order regi on an | east one downiwardly proj I ng

butadienembber ahdpolgetherdilonk ndhganpde.i pheral  border regi on

of a separate one of said plurality of trays when the
trays are stacked, the upper surface of said rigid

29. bottle RYElemOBf AMINN 7.2 wherdo Rerdt tHepmbglaitics YhkefRr Hatkfal is a

thermoplastic vulcanizate.

30.  The system of claim 27, wherein said thermoplastic elastomer material is alloyed

with an inherently static dissipative polymer or an inherently conductive polymer.

31.  The system of claim 27, wherein said thermoplastic elastomer material contains a

filler material.

32. The system of claim 31, wherein said filler material is an inorganic, conductive

material.
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conponent contact surface being formed froma
t hernopl astic el astoner material having a surface
wep@ngysef bet ween about 20 dyne/centi neter anPCHDS2003/027533
100 dyne/centineter, a hardness of between about
Shore Al5 and about Shore D75, and a surface
el rd 1 ShhVi HO; t 104 :
3. 0 TG S o e e WhteRl PR chaliot g Sl ¥ barbon
fiberj carls@i pbvpdeanymétaliiy padfticolatgy onesramidysrtigpla@agagabl e with
sai d conponent contact surface, wherein each
conponent of said plurality is laterally and
34. Verhd RldnY of @sitd B, RAErdiMsai® FifeLmENkEhIS by 8lddnRYmaterial.
adhesi'on with said conponent contact surface, and
wherein the adhesion is sufficient so that the

component r .NsS,dn.place ogn sai.d ¢ nent contact .
35 culPesBtomal e 14 dyerdriaideeie eI ol fpmonium
salt, ShIEdim GaltMIRYI&uForsaaé, il euIrap] ARV phospasd, @fdhol amide, ethanol
_material is selected fromthe group of thernoplastic
aming| ersfedyremaceonsi sti ng of urethane, pol ybutyl ene
t erepht hal ate, pol yol efin, polyethylene terephthal ate,
styreni c bl ock co-polynmer, styrene- butadi ene rubber,
36. anth@eysyeh beclainh 0T lkvippti aniddempdfent Toatastysikfaoe hds <hmailtiplicity
27, Wwherein said therppplastic elastoner, material is.a
of depFispiRnpPLRICI IR dégﬂ dibireon gy rediang taehﬁse)\feneqsail%?%fv,
wherein said thernoplastic elastonmer material is
alloyed wth an inherently static dissipative polyner
37. or The systérerofreldispn 2% rwhertin seidpogidnedy ®itionTsefosyed dronof rigid

cl ai m 27 erei n.said thernoplastic el astoner , . . .
thersptatichunedlihfen@e 3o tiq GpUnar BRidfed gl Batgrig pansisting
of &rylehatiBtadidteatRént, SpbHcibbhfe, NBt@®Ahe| 85 Béhylene sulfide,

i norgani c, conductive material. 14 WD 2004/024594
polystgrene)S2 0pgyogthya3 mgthacryhie, sy srodypthsrketons, m polyeiseatarietone,

[ I a £ i-her,
poly SRRl RAARY, Solf B iAS BoBRiIRledind b APfonitil®

particul ate. 34. The system of claim 31, wherein said

filler material. is_an _organi¢c nmaterial. 35. The system . .
38. of The vHPBa0 R oF nvosie srigangd hady qrortign jss ormed trom rigid

: [ ' : I
poly QAR TR Db A g uher D PRER DI Rle, Enfh
am de, ethanol amine, or fatty am ne. 36. The system

of ¢claim 27 erein.sai d conmpanent..contact surf.ac .
39. pThie Sy o5 R 51 GRG0 SPRBERORG. U5 TPOfLEPP b veen said
bodydrtiseend ERh 8418 chbhctisafied. ng the adhesi veness thereof.

40.  The system of claim 27, wherein said contact surface has a surface energy of

between about 30 dyne/cm and about 45 dyne/cm.

41.  The system of claim 27, wherein each said contact surface has a surface energy of

about 40 dyne/cm.

42.  The system of claim 27, wherein said body portion has a peripheral border region
and a downwardly projecting skirt portion, and wherein said skirt portion is adapted to

engage the peripheral border region of a separate tray when the trays are stacked.
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37. The systemof claim 27, wherein said rigid body
portion is formed froma rigid thernoplastic materi al
W@ edoao24sgds from t he group of rigid thernopl astiBCT/US2003/027533

materials consisting of
acrylonitril e-butadi ene-styrene, polycarbonate,

43, ur ?h@ %?ﬁem Rff'cl’d@llﬁeiwlv@ﬁb%lﬁlgafd g?d b9 p6Rtiot B4 surface electrical
po nethacgylate pol ye her két one,

reSlSFl@lty ef ﬁrem@bhletrlleei%rte abowdl y 80 Rehietsquaket one,
pol yet her i m de, polysulfone, and styrene
acrylonitrile. 38. The system of claim 27, wherein

44. sailHe bysgintlobasiyh PO RiHeBdn k&id i dBstyffodtin ik @iedirically conductive.
pol yet hyl ene, polypropylene fl uoropol yner,
pol yol efi n, pol yam de, or nylon. 39. The system of
claim27, further conprising a tie |ayer interposed
bet ween said body portion and each sai d contact
surface. 40. The system of claim 27, wherein said
contact surface has a surface energy of between about
30 dyne/cm and about 45 dyne/cm 41. The system of
claim 27, wherein each said contact surface has a
surface energy of about 40 dyne/cm 42. The system of
claim 27, wherein said body portion has a peripheral
border region and a downwardly projecting skirt
portion, and wherein said skirt portion is adapted to
engage the peripheral border region of a separate tray
when the trays are stacked. 15 WD 2004/ 024594
PCT/ US2003/ 027533 43. The system of claim 27, wherein
said rigid body portion has a surface el ectrical
resistivity of fromabout 1 x 104 to about 1 x 1012
ohns/ square. 44. The system of claim 27, wherein said
rigid body portion is electrically conductive. 16
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