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16 February 2007 CARRIER W TH TACKY SURFAQESFé&biaby @007
THE | NVENTI ONThis invention relates to carriers for

- handling small conponents, and nore 5 particularly it

relates to carrier trays for handling small electronic
conmponents such agAREHRRCWUHCEIACKY S PRFAQESdevi ces.

BACKGROUND OF THE | NVENTI ON Pr ocessi ng of

sem - conduct or devi ces involves nmany processing steps.
The 10 devices are sens t d

el ectrical damage, and J:U:Vgg ’%ﬁmgﬁﬁ?@nm ly when

bei ng Th'rsaim/pmliaredelh&t;V\Benarpbmcﬁﬁ'shm;ilmgemall |d@mponents, and more
bots are often _used e the devices

dl
B IPW@H}%F@@%% Hycarifedays fioraed f%amag faronicecomponents such as

Qé?ﬁmbbrhdfix@to%h?é ahd§evidgVvi ce to allow the robot to
efficiently locate and engage the device. As a result,

speci ali zed carriers have been devel oped to facilitate
transport of them cessi ng steps.

One type of previ —E—&éﬁ} YEENHONG £ ane

tray, Pﬁ:@é]s@fn%nby sBAF-conduc R devits L in@BIveY rrﬁ&%“?k&&ss%g steps. The
thin film the top surface of the th

deryaes an¢ senskivei t@ephﬁwablambchaemcahdphagealandynw h¢ehandbo§ carefully

. bG8 B R B pr D aBE Sle ¥y I 38iion Tor®s xB%fen used to
ltmdiechs devicel dofing Mo@%ﬁlﬁ?' eTHebe Sobdls Reqhfik egpbrbﬁ‘sé gaﬂﬁonmg of the
carrier is disclosed in S. Patent No. 5, 833, 07

dexicebly Al ythe ebetpler affisientiyelossta asyl ergage dhe eleviceheAs a result,
5‘8 15]52%& Jagr?%fﬂ 21?% Pden G@V %&ﬁe{& ﬂl%ﬁ%#tg Egaglﬁg}g ,O?Ia{ir?ee deviges between

si cal ur es,
m‘(meSﬂngIBtEpSi pl urallty of deV| ces on the surface of the
tray. ? npl e of a ketedmarlxtra
di sc|Qﬂ§e‘a’P? of Breyions gamitr, kgown aggntilm genesgly has  frame

PoRftSsuflhding hithih Fgs! H?he %# 911%%1- éﬁtﬂ@%ﬁ%]ﬁ?h%ﬁp &Padhesive is

pat ent appl | cat| on JP i ncl
drspbsdd. | Aypluralitsh of de'eccsamaylthetn be atrhrgddoatt ay dﬂmrech docations on the

ckets curing the devices in lac pr

ofiRGe, b, s it P Troretire, G euiCeR oG o AN Sxample of such a

fisait ﬁﬁmalcsxﬁeﬁ i$ daklossr h 1S hRSEMERo. n§>8331t)173 ,AKdreby fully incorporated
contam nants in the formof particles that can 'damage

hengm bjesefegence. 30 These contani nants pan be difficult
dear S eamief el R GhE HalthetH MRVl Mo P BA Buppges in he
fortrsef pockety, arenisad o sured plurlity WfitRVices b @hRé E@ifdce of the tray. An
che cal s that can contam nate the devices or the

e &% a pyckefed t%’%&dﬁé@ﬁ dasclosed i U.S. Patent No. 5 481,438. Some of
these matrix tray designs, such as Japanese laid open patent application JP 05-335787, also
include a multi-layer adhesive material in flic 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 16 February 2007
envi ronnental conditions, becomng either too 1 16

. February 2007 tacky so as to interfere with the

operation of the robotic device handling process, or
tewky sbasKy ietaderghvitio thesopeattichafithe pebidtiy deearhandlivg process, or not
g‘ﬁgl ces n place. Prior art ﬁ%r ier tr s havi ng
}28?%1 503 Relr o prgRerly speuse tgddeyices iy ‘ieet ain the
devi CerBRMratRQePirSReidviiy ggélge‘fgs or Qﬂ%‘r sieAlCAnRArERES retain the

or | eadl ess chips are not easil 5 captdred in a
ersiedt may adsorpresent protilesns; oDeviees mh aefbap:rcm] leadlgssrebipsrare not easily

T SCaicaRirelEe AF 1t SheEK o SO g PEThvicy Also, the

dévicedatth £ BechnitRgRIodEed HRHP BRY piBRfdal r@hinG d@inghBatdiihgdleading to
by a robot. There is a need in the industry for an

deniresiamnge oF Fnptepsiositigning faghandhing bragehadr  devi ces
and m%&l S?.ﬂﬁl%éd R AP %‘&SE& c%r]ag 11%5'\4\0“ \éalg:er Ty%aﬁgl\i/tll%%emiconductor

I NVE resen I'n carri er

Gh@ﬁﬁhﬁ@bﬂ&iﬂnﬂl&ﬁﬁ@ﬂgﬁm(ESD) safe properties, for
handling and retaining a plurality of small conponents
wherein the conponents are retai ned by adhesion

bet ween a surface §{IMI\I?I 6Ncont act 15

surface of the car is fornmed

f r omEher pkaemtveivynmf fis tahearnien | hating elaetra.ﬁhtm*ndlscharge (ESD) safe
mat er.i al 3] 3& derate to h| h surfac ener%%;afl

REoRegties, for g @gfl refazing 3 \plpsplityr of eFCTHD ‘Slwi‘erem the
chthpBhemis SRR ddnésibh %%h%éﬂsi Hﬁé %f mpo ents .and a contact

conponent is retai'ned I n place ex usively hesi on
Swfattc efhide tcagraro Fhaspintactanfaee is fomed doem arrdlatmtlh coft thermoplastic

t r.etain or separ at

Sesthoior DaurRSDhaie BoModtietd by Bisth frine GRS G pyripee clectrical
résistivatlyl 6N beMReAivdat 10Rt m‘aomhgﬁsqud@@%d Pof tm%?nohfﬁ%@rm The
is preferably formed fromrigid thernoplastic
CAMPERGTH|is retained dntplace exelusinely byurrdhesien witi thepberynoplastic contact

zgl‘i{lcte'aﬂﬁ upgmgﬁh%lcgﬁ%fah She Yridluds B%%rape zﬂﬁ {I?%sge d

urin ron no Process

annufl’heﬂfonﬁ!dh%rbﬂﬁf [Heowrd&dnhy Behinjertioh avkrmaslded as® a rigid body

may be adjusted by interm xing or alloying the
P?W@Pn’ffb}caéf prefeapbly foymed fram sigidithenmoplagtiy mﬁwét The contact surface

aﬁq)gief M%‘?E&B{ %55?313 iy bt (ﬁ@ﬂﬁto%fet o Rt 52) Iag%ln@%hﬁed during the

_elasto ition, ere ative anmount
ingetiren | mapldang] ptdmessel dhe rnelaalvemmpmttdf emthedion I]neomhsd hgtthe contact

rface d|f|e er.m xi ng or Iloy

© B0 o e BY anteihisied ofAlayin: s BrEPgPless dlgstomer mateial

wﬂh $obRAtthy B ARz FAPREE I\t of TRie? ’thérﬁ‘l%ﬁﬁ'iﬁ SladtbnbA! In addition,
materi al such as carbon fiber, carbon

the relative amount of adhesion and the electrical properties of the contact 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 ceramics, or organic flf February 2007
material. In addition, snmall depressions or 30

. projections arranged randomy or in a regular

matri xi cal pattern may be provided in the contact

| ayerit §0a &atvge ahhadaditdpetofhe stichBGiethat edmp@iedts are retained on the
resul tant anount of adhesion, available for contact .
G qnhe by hesieh betwesn Bellptetusfape of the sgmprrpl, Rith 2 dermoplastic

éaéstdxﬁer%oﬁt%@ttéd[ﬁcea{ﬂh@QAC’IﬁQI.age of the invention that
conponents are retalined on the carrier only by

adhedt sranbtenaturaaid advastapgé af thedhvdnkion deatrpanpoients 4rb retained in
contact surface o

t her nopl asti c. el astoner t.he
_ %Cﬁ%?lg Gpftiarovigh sy ihsteny deres 8 ¢ fcthe oot gg%LSme%:d and can be
shEj¢6Bd | @ nbARY 61 9??515&5 13h &k sRGAG dwitloutd tiR! @6FpBRents being
the carrier wth sufficient force so that the carrier
diskedged. i nverted and can be subjected to nornal

hi ppj handl i ks wiLhout th _
e hal KindilfsroBatirq Afd SO Rat et AR nventorh SR Aol gk or vertical
pRYsiéd PestaiBny dARurBAireRed 8 Ritdh cBmpYfdntd MmAplacdlbly BicCalrier, apart

restraini ng St ructures are used to retain corrponent S
fiom thie dlacsmeplasticeclaiomergontagpsurface.10 from t he

Foat B ARk G, BRT on "R i B pERSion ool o SPaRE adbesive

sERPREATE usdh&s ieCcorBath JayaR Garfade toSedhefNtHe @nigvnkastto the contact
| ayer surface to adhere the conmponents to the contact

susface athereby edusing thecameouny af msoeass gantaminaipp dkom solvents and other
] R '!- fromsolvents and other undesirable
mg(ﬁegfrrnaggps. g@S'It i s another feature and advant age of
t he Itnigeanbthen fédhae dndeadvantagerofchevention thaanthahrrier component
D safe for the

surface and _ body partion may be E )
CQUHRY SHAce Sl Bpdy PrItion mayibe HSR eafe orftRBEQIROTIERL retained.
advaptiaggomér {eglg.l‘éeﬂ%/cﬁgc%\}aaﬁgg helthd DFefin’ thel the TaffRirSs more easily

easily recycla wn carriers. It 1s another
refydahle than kdowd camieesge of the invention is that a stack

o B8 5 R R e DY Ty Bk o crir

actbidiiUio iHREINPARIN| Bhy BBVrepSdifdiRl WRN RS EorporfeltiSiekAned in place,
on the conponents, and without any contact with the

witlypt sheqeeed dpr amelatesahmontaat or constrpist g thesgampesentseand without any

{ . Of e invention that the relative
mﬁ%gbﬁﬂk%tgﬁgﬁ:gﬁﬁgﬁ APORE act i ve force provi ded by
t he Isiy job afiothtry feh@ir@ sid adveiitdge of the ingéntiodShatniie yéldtied amount of
application by, selection or_ nodification of the_ X
thepepaPPRen Atractiver fasge previded ibynthss surface may be adjusted to suit an

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 particularty pointed out in the appended

claims.
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the surface geonetry of the contact |ayer. ¥glBebhnaigl2007
obj ects, advantages, and novel features of the

~invention will be set forth in part in the

description which follows, and in part will becone
apparent to thoBRIEKDESE®IPTION ¢ BHE DROWINKGET nat i on

of th ol ] ow ng or may be learned b ractice of the

30 in E‘mt’rt]i rf. PerfREctys; Wity of aie atacfﬂﬂ?%ﬁ@e@rofttﬁ%camer of the present
im¥gmd4.on may be realized and attained by neans of

the instrumentalities and conbinations particularly

poi nt EWG.Qus aicross kectmpplencie of thelcaimivs of BIGQ.6; Febr uary

2007 F_ DESCRI PTI ON GF TH FIG 1is a

perspgngilzgéSWE'%ﬁ §‘eﬁrga&qr€ﬂ’wmnt_ of the

carrierG.ofB libanPERSSBA vidwd VI ipdRiontbSFIG., g,s glepéeg $n alternative
'S

sectional view of the carrier of FIG 1;
gnbadimantyed vi ew of a portion of FIG 2; FIG 2B is an

enl ar iew.of g portion of FI . picti,ng ap

't or PRE ¥ o s b Bpfusnileris TS (odysRf e contac
sudfatOnied olyfild Garfidiat may be used for the contact

surface and body of the carrier; 10 FIG 4 is a crogss

sect | [l iya exgspsectional ivirveotmpliple earmigrs i & stagkedgonfiguration;

confi i-on. ' .en| view of a
port ilgﬁg' g%‘ lgﬁlbenlgll&,gd l}—zféé b%’s‘?l slggﬁﬂén '%rAged view of a
port iFG. 6B ifhienldryed &feve bi # gomnivn AFIGALA depidiingmechanical bonding
structyres fQr. securing the cqQnmponent contact | ayer
S{YCHFRE 1ot Grerms iy compendih contpetlayseiq e gidhedyROsON; i ew
of amar 5coR M efbgedXAed s Q#belgmaof FRG. 2N e, fc‘ﬁg}g alge layer for
securing the conporfent contact layer to the rigi d”body
sparingdheg cdmancbCrantach layentoahgyegid\biodypottioa; porti on of
FI G picting a pultiplicity of essions in ... .
the &lfipoaianaisged View BF 2 moroncf R EFA Riepiefie o uldiplicity of
dasre8s Nt e R BRSc o8R! confacGay@Hor Rdading Heaiatiesvetiesyhefeof
portion of FIG" 2A depicting a [mltllgllmty of o
proj E&gi HBds an enlmegabmisvnens potivmaef FiG 2 depicting a multiplicity of
[ he adhesi,veness, t hereof,: .20 ,Fl 6 is .
PSS E S SRR BRIl T EfbHag e e aled sirfogrot
t he FIG.ahisiaQRosskkétiona! ViewafRa aftembiivicerib®ilmeAt ¢ihe invention;

alternative enbodi nent of a carrier according to the .
i nveRIG-ohis a persective view of an alternative embodiment of a carrier according 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 it§ components to any one

4
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FIG 8 is a cross-sectional view of the carld Eébruary 2007
depicted in FIG 7; FIG 9 is a cross sectional view
of multiple carriers, as depicted in FIG 7, in a 25

" stacked confi guration; FIG 10 is a perspective,

p@aitﬁdml byspexial odaﬂatxdneanaﬂlraeraamispasc]ﬁatmrtﬁé mgached Figures and this

h a separate grid st cture r defi
?Pr?a'}?d\?f“&?]h{“awﬂ‘a’oﬁéhta R"é‘i"é'ua @5{ Rdnte usﬁloéa"beOdlme"t of

the uﬁv’cﬁﬁ@ﬁ%nﬁ@ﬁttde?%thﬁoﬁWh@fscc;ﬂEeonﬁé invEftjgiepi cted in
FIG 10. 30 DETAILED"DESCRI PTI'ON OF THE PREFERRED

EVBODANEUWES ITdreinadhortpamy/lahoutfi @aamst@éphnlensnons, sizes, tolerances,
i nvent i

f th f the.
R bRt et BRSO ABR CUE RPTIes SRt heraR B EIE S oy and need
ot Gt e lhﬂcﬂﬁa%rﬂegiﬁproﬁﬂﬁté aidior lapReraiidshalicr 088 dUARA! reflecting

and Iovver and hori zontal and vertical are intended

tﬂlﬁfance&awemrélﬁnefa@ﬂmd@@t;ﬂum pldnmeagyrement| drygr tang Hbe like, and other
one

ts t
RS Rl S IS8 Bl ) 8 E IR Gctrrof f BitpdBfogy, sk gormutation
paramnal shupe P 0dict yeshtityot diarRidrRED &' abb @t of SapphskifaieS whether or
ecification may vary with a potential design and the
WEFW%B’%%tédB?bea‘wcbnbodl nment of the invention
Wi t h%ggpﬂe 09 G ot ?cr?%?e%ggﬁig [nﬂﬁ Wvﬁg#égrghr%pﬁansportlng,

used ern e term™a
faliricating, t amdegenerdly, holding Gimulll aimpuients p@ich ne | B!litSnotSIIilﬂilais to, semi-
ot her q antltles and characteristics, are not

cant tor psp fergie,hgads ,bxyggxmg(]‘ rﬁ'@“ﬁ‘&p‘?é@( ihgadse thip dlgy hcads bare dies,
bhRbY @fesorsuﬁﬁPAtéser sptﬁ:ﬁl qR%HcEed k}s?zefdl&ﬁzrs' efolfit, € bR Chiscellaneous

conversion factor roundi ng o measurement ‘error
menbani¢ad attickes sucinas spirings and langesr s known to t hose of

skill,in the art era

7 or P& Proft ytan ngacy A gmTes o0 RHAHLRg, pari{arugipr devices and
ohBASALN e6inpohehtd WherBROHUE coMpondip RAX i@ ardd Bb & B placed into
10 not expressly stated to be such. Carriers are use

direst chmtagh With ﬂeth@mqpéﬁwe cppiaetsturface of thetaamierchaving moderate to high

s&fa@?%ﬂ&%&_pg%g o suc uafaigfggi‘guandggen?%%%llgén%n llgtlzlu ng those having

ne projeitions of fbafds ,suélead bire o @@dﬁe_ss Uﬁgﬂﬂidt (mdyeﬂﬂﬂ@mﬁseﬁaﬂﬂh devices

head th|n film heads, bare di
hayipgsleads sueh ag fihip §Falaéj\?plea@§ (CS8Ry éewa%gﬁse dqwt"@r» @Fgstained on the

catidd WHAGR! @rlﬁguosf a %1 Q%Hés?fé nﬂﬁéﬂa?l sl with taﬁtteral or vertical
I'nvent’i on I ncludes

springs and |enses. e presen
physicali restrdints apanh fioinnthe ﬂmopiastw:tomacd axtfane $tsemd ot h er

snal e g{’rx? Qen@c\é?%% _hgluﬁon”po atlers t tﬁ# 8 afilstlc material

ar ea

%gfg?éﬁtﬁ%é E(I) BEH Afrface ¢hédse Plie hdifesioR Berbber @ Yial Qurface of the
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 ! 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
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surface energy. The carrier is suitabl e forlG@Rgbiuape 2007
of conponent, including those having 20 no projections
or | eads, such as bare or |eadl ess chips, but may al so

" be used with devices havi ng | eads such as Chip Scale

Betk aljacstoPyriciesd dethe Teaxdiedirer®naind doatamsna@dieasn onbh@omponent
carrier without the use of a separate adhesive .
fttast iSHTtlf/‘\g“ath fr: gaging And slaingps etipgle SPmPRRASHY; Bgdy portion 110
R BN i 1y b h
R840, 1 e KOS B TBEIRAAL BB ety e o
822 of muinixeportisnf 6.t hedovopyadly projeating skift 1125ndyabe prgvided on body

hj gh, sur f ac: . The adpesi an, bet :
Botied 1, rhs ko o5 Ga0RE s s te Sheal BF PabPh el YR region 112
6fed Ry Rockib® iRCHBR1FPBEIbWIVREARARPIe R} aROdtaRKed Rg BB Figure 4.

of the tray while enabling the device to be easily
As pn alernatom to kirs Uk ather siyucsures bashi as desnamardiy projecting legs or posts

RPRL3 ASfoy FE O P BE Rt stongh e
fickek r102akrer Sowat ia¥ i Heingd forbRidWRREErABO I rikid bbA¢ portion 110, other
ohnms/square_and 1 x 1012 30 _ohns/square for either or

Patiguratens Whetst canponsak ressty ing BogksHs O ether slfuctyney grce ormed are
oA i s o oFIRSHLIRER, R BE 6 poot aeming

ci6}8. méinbyrs 1I3Q mag bei Hided dnlya pupaiato grid Morknpiedd ad hsached to the
i ndi.vi dual . conponent receiving

f or med plurality  of
rﬁt@@%ﬁ?@%m&] Bedypryten 0 using pghegives Jastenerssqfatierimray

pocket" 113 koS B( g w00 fos e e pRGHT, in il is depcte

im Figan¢seHandh 81 e thiz émbadimedt withountopockets, caonidr Ai0Ghaata rigid body 302
| .east .one conppnen contagt surface 120,.for en in .
LR AR A RIAG SEHPh Y ePE o FacHEncY ” Bty et Fagd Body 302 is

oRER4iR '?%ﬁtahﬂfay@f PR, | d dbod} 309 PrefaB1yOths llgeripheral border region
ing latérally outward b%ond thé edge 22 of
(-

roj ecti .
3Eﬁpr¢}ﬁctmrlmemﬂy101wam teyondithecidge 306jof contagf laxarrli201 Bpdy portion

rovj ded on body 5 porti 0 j L 4
S0 g 3e0h 8 sl PR egliput oRE BEPY 2R pPSifsherto'as o engage
périyiticed] Bokder filgich BOAYGS| Motee tatrisresialoehied higimsdisbignbelow when
nu[tiple_trﬁﬁg are stacked as shown in Figure 4. As )
myliple carriers JQRamestagked as depictedtin diigwe duche p gltemativeto skirt 308,

j.ecil I S - sed: .
ofBIBEY B0REES U 05, By R IR PRGN, sacing of
maftjple chaieesl 300.at Skirt BORIdh of harffigientk2hgth16P tleat eanyhaomaponents 200
as being forned integrally in rigid body portion, 110

digarei b coBiAFt daieh 120n 6o viRtr Shrieed o RERIOn, ok 5, i3y 300 stacked
i t heay r . .

RIEHSLS, st AuBAEH b GERSBL] £PURIY fmion of componcs,
separaten giid nmerfloar H0ampy e attachgsb okert cangrick dayey 120 rtogiefine individual

oQJFRAENChrt P e 116 P pictein HBRES of ol 174 body
por t AgdbrdihR (6 tHROiERESH, V&hiact SRHABEN200f RiMed FdANS polymeric

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
6
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Anot her enbodi nment of a carrier 300 accor di¥@Félruane 2007
present invention is depicted 15 in Figures 7 and 8.
In this enbodi ment wi thout pockets, carrier 300 has a

' rigid body 302 oriented in a plane defined by the "x"

(E’M) olydkifis IBOY SRl eneRte@éphtinosdy (BB?), Iﬁyreﬁh\teiﬂba{ ﬁo polymers
o)rz:t gct IaQeryj?gjOﬁ%d id borgl] 302 preferably

(ﬁ@r |11§H&ﬂ§?) @M@j@rbuﬁ%ﬁ;@nmb@gm rmdopgl@m Wgtheaf(é'fnalolf ypolyether block
ﬂé)ﬁaﬁﬁo (ng%rid }AQ teQé?‘n%% %f h%?r%fﬁ%tlcl Wl@ﬁmgagg mﬁ’% such as

may have a dowhwar Fojectin

rﬁil)ﬁarolﬁkd:rrelcr&aﬂnkﬁ EDBM rubber| fo0 caanple MMme&) made by Advanced
bor i on 304 of anoth carrier 300

lf)g-%'%m% sttﬁ%? og)e Bl RarRenalsertad; EFE sprfpceicapigy ff ghe material
192)?6!’%’%91? %ﬁ%f E‘tteF tb 180 fai Hﬁﬁltﬁ'ﬁate@s% E}ctgfrﬁlggtsﬂte\éﬁeen about

er structures suc
Mﬂb@emlmtb:atol 4/5 dpectentimetee, dridt mos psefamblynapoot 40 dyne/centimeter.

ARG by e 0 g By S 75, e

nh&gqgan]a%gupg}wg@mgont act any portion of the tray 300
stacked 25 inmedi ately above. Al though not necessar

for d&f iscpreferredrtbatethei comtast sufageobe FiSH safe, b@p@g atsurface electrical

R RN S R

haferdftly shed didaltpalw p8Bmets w;;obe m{éﬁﬁﬁredl dt0alléyell with the contact

i nventi on, contact surface is fornmed froma
Swéaoyrmate@al & ashieyee thendesiredasurfige ielrgiricahserdstivity.  4lso, inherently

RS . pBEFTE it o s Ikl Giotybfle, D BplRGfiolel olythiophene,
polygthidtaphihend, asdljpasapdichfend, hpolgpaspirhylanky afiyges pinﬂyheptadlyne

easj er recycl abjlity, greater purity with a snalle
% Polyacesy ens M #66chAS GHAUPBPALINET: 288 [49nallepEiveg fsbon fiber,

2‘? Bey e% H&allle gﬁfélcpfa?é el ffhc p%ﬁé' ?zﬁé | of 3tﬂt§' electncally conductive

mat er | or ‘contact surface
ﬁﬂeis ahayied qddsdtd thiemaatenqd| a&dgnmceﬂlhsmmm ma}' nbb bdiusgl to alter the

sugfieg TG of S SRUTAIGEUD 65 187 ESHPLET JUagE#Y pBgjopium sals
subfon¥ith SAlts) &k@?@lfonﬁ&kyﬁkﬁyélﬁﬁ%s,t ﬂkﬁ%@ﬁla@seeﬁlﬁiﬂ)mmdes ethanol

styrenic bl 'ock co- pol yners raton r)
amm;w etpfefawtaaun@m eOf wohtse, anerrmhmymcthOﬂ rprthatefial pap e used for the

SHHER P bERAe e i Bong e llof 4R bkred physica

prﬂpéfﬁef Pk ROE bifek 85 silaiveichrERR aidiplaty. for exanpl e

Sant oprene(r) m e by Advanced 5 El ast oner SéStemi)s
Akr ofbe empnt ahgdhssion) rrovideddby eartact suriiee 12 fadjusted for

a&@&xl%ﬁ 1Ezﬁlopse %e%ﬁorr? é&hﬁ%&é}%&tﬁ%ﬁ%l@ggws%utmﬁg%MS are to be
retiymﬂl CHii$ adjestaient May be dpcanplishied bptselectimnar atesing the material used
fof FBPFBHon o 0n 6 HEGHER GHICTOB b die, GPQTaetDY ahbSimerigns of the
suffR ftsed OG@népﬁﬁr, fmample, the materials having surface energies at the higher
end of the ranges will be more strongly retentive qf 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
7
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nmore than about Shore Al 10 It is preferrens FeBiudre2007

contact surface be ESD safe, having a surface
el ectrical resistivity value of between about 1 x 10

" ohns/square and 1 x 1012 ohnms/square. Inherently

8dtadvcl WWingShipadt N&di BRhg/ PSS ettt iéhds BF 8ihet #REmOplastic elastomers as
alloyed wth the contact surface material to achieve

plioyinpe ggerndy  SGerferadly, dl e desited| thab spedadeylaysr, 129 gwovide a degree of
j ngly, [ yner d

MRSRATH %, SAFES, 38, BRI S APt s an
potegpanling gaephichsainforceet vt aaaodthd @nthonent, thus permitting retention

| ypar aphenyl ene_vi nyl ene, .pol yhept adi yne, _ or
5 @%2@@9&%@%%%%% 'ééfﬁ)‘éﬂ egy 5h§ rﬁ%ﬁtyﬁ%‘wg?d fat g amount of
AH8hR @IE s\ ficidnf i Ritaib 'tll%%om%tﬁ\@ﬁ@ %d@xoéfﬂﬁlfe ?nd'r@fb%ttdncloads typically

particulate, ceramc particulate, or ot
alceurtercd diting stopiing and/ kandling loperstionsy be added to the

materjal . Oganig filler terials | so be used to
o ot o ahesianiey Fop B TRAucE O SaearDY At gyhe geometry
A reQllifX aMBLA ofHAIRKIE %lﬁ}pgﬂgﬂimoﬂﬂbﬁﬁleﬁ 9f céftact surface 120. This

sul foniumsalts, alkyl su nat es, al kyl sul fates,

raikh¢ agsioowpisiaedely, foemimgo multiplivity of eegwaralepressione 480 or projections
8 e T 53 b R i B i s
or S réspbAtivelye ChHel deplesHibRAP E30 bi9SrofttAGIS M2thay Beag@fped eshdomly or

physical properties of surface energgﬁ,ﬁrej ative L
ip aregwdaanainy ppliern op comast anrfion 1 2Q f Theidrpsessiony d 8¢ prpgiections 182

o) C i r .
OB Sbodt R0 1 B 1 B h U et Rty and spaced
frope abbitco.pbyEICiALh ¢babaat 830Sihtlc ap@t,cast MapPde nexdad nedichieve the

Thi s, adj ustment may be acconplished by sel ecting or
desifedy saguRtrRf sebesipha) Thys Eeaturep mayohs formed qoy a%tgqtz%{rface 120 by

sGfoefl, oAb fabfiiea ik Ao fGVE iffredlign HIERMIGNS features

Geatmlly,al the hanoldg say f he e neachingd e stz thyewi gmechinimgd techniques.
f, t.he ranges will be nore strongly retentive .of

B Refbly i e naed i Sacing terBolg o T FoBulfy [Ghrureh ot the smalle

ehdeBe rafb &0 AR AlchBdtiveld MdldRViHEES find/ RArid diktribiGon of features

softer end of the range wll typically be nore
may bgmaidp by semtblasting,flass dapding ror shothegning the mald skrdacger

mat ey al s.. Any of t.he al Loyi or. fil. t,er | .
o s 0n8 aRetsif ebalintinl or Sumfifks iy, e, L, Bt Joadtess devices

208,18 skdven BAFRuFPIA! iBle éodtact Rerfiver 120Sie nidlded bedri the boliem 104 of
surface energy or relative hardness of the base

eachiperket|102 Tma caatinuog 1aysr- ads veayrhersepo Sdeyics 7O8thas @ syfpce 209 in

difdct %}p}?ﬁct ithCodnbit %@ffx%ﬁ‘z P54, 'éee%@éj i#’ Eétﬁgcd 'ﬁ’?‘fﬁce by adhesion
nodi Tyl ng pol yners or ends ‘of ot her er noplastic

betwaat antics 208 andlcbotycinairface 126 exdhasieslnl [Ag, depictéds body portion 110

. desired that surface | ayer 120 pJ ovi de a degree af )

is {8} dFect SontagtowpBraTice 208 and (dogs nobsprsiein the devige. Another

erhbitfhet’ §RWA in PRlird BB has contact surface 120 formed 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
8
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correspondi ng gravitational force per unit b6 FebniaryBO07
conponent, thus permtting retention 5 of the

- conponent even when the tray is inverted. It is nost

preferred that the anount of adhesion be sufficient
F)g%)ég&?ggiogg]%lt%? ﬁgg %L#g :62 dp%gss%@ﬁ&&ce%n%c}ﬂtﬁﬁ Qﬂlj dé%@ 120 1s provided

hialhelltomgfeaaestﬂtcltmas.‘SSThe anmount of adhesr on may al so
selectively altering th geometry

be reduced and
resul |’ﬁg°“5‘?%ﬂ¥1tm‘2ﬁ PsgfsiTPhibhat cOBRRPlOFAEACE clgft Bt tnigglion overmolded
géing QxhasH 1ﬁj‘é5t§ ?{ﬁ@ t&ﬂhﬁlueslonQ;ér{' gzpﬁ%%ﬁ@ﬁéﬁ W60 surface layer

ormng a rru ty of' regu ressi ons
620 prcdopatyt pogiaen 1HEanerselmtetlasotth&twr;icdardaohﬁGs ﬁcm‘rsﬂcdmng tthe injection

B RO 5 b i B S, oy o

ﬁ@ﬂeﬂ%@'a%&bﬁ&&o%}’n%cﬂi‘sr afpeiti) #BhahicM bordin structures 160, as
regul af matrix pattern on contact surface 120.

thepinebest anFigwe B¥, pavjbecpovided pezbodmporbenflrlentoamhance bonding

cAgC I aloner shchmidtie o TRl B0 BRuGous pteen the ovo

mateAhO Ub eﬁhﬁﬁelbﬁ)ﬁhln@pﬁfdctlvéﬁesm slﬁkﬁvrﬂﬁﬁ@%ﬁht& gEacﬁlrﬁ\pﬁeferred that
the desired amount of adhesion. The features may

thermapipstie pelymesy be ysads fos dody potsipn 140anpwal awfmhccmtem) pertion 120,
ht'h@r%jop‘ﬂsggs ?enﬁet?a(?ffe;fhee :%{1%515 n%% Eest &ﬁea%geglrg lablllty, greater

atures ner al
ﬂum@mmtﬂlea: brinaflergproessh Rontantnatiokvatishg tsdsto@aromphymrmmdme cost. Body
used machi ne t he rmldtoformregular features at

porion hif) may bomads FSI afe Heing dhg,same mategipls and dechuiqugs as discussed
f6r COdkt ngﬂoHQZG foluf lef (?B{Enﬂf)s%’uiﬂ 1%;8 ag) 185 YL iSed for body
may be ng,

) sand ng, ass
psttmnpld@nbutgird:hesmfaﬂredurface One preferred enbodi nent

of a trlxtr sui table for bare dl ess
v B2V baieioh Mo A, S, ¥ oReNanisil Sireaiih to the way, and
aBdtrdingly nvidl b'e&né‘ﬂ%' fief aussly triped RtdriaMdd husf hav%%@quate thickness

pocket 102 in a continuous |ayer. As may be seen,
tejavithstand ohe hag:hame@rlr }Qadmgzamcmt@lsdmn&@se @@thtb@adhlw ©h the tray.

t. sur Devr 0 r gt ai,n
ARIBLEE o it e Shafuc) el B dplley’ QRIS of sy
nibaxihxeoml smngml Wnd%&kﬁﬁalcb@ﬁpathﬂﬂy meytlbda msdd} Osorhé softbble polar
in direct, contact with device 208 and does not

plymet matssiafsHier bedy pertiondfres listedrisotle fasicolymamaf fhe table found in

VR3S Te 1B R oL e Gt ot ST ey Y BoRG with any of e

cantdch portmneadatetidis distetl in d’reweeondsccﬂmnt: |ocE theattable weithdualnkal for surface
for ert types .0 onents 210 havin

ﬁ?'a %eﬁrﬂ JHdigal, Htﬁw SWgacs 57amPa BYY bhased fig ehance

bdnﬂ‘ii@”%fﬁlﬁcﬁayThé‘ @oﬂ?em é’f&i ifr O‘g:rbg]%’ Mt Igf) g@fleraily non-polar

structure wherein a astr C oner cont act
Pfﬂ}ﬂnelacmquum@surfwe rtmqtmmt ire ﬂprfopn of cerona,plpnes eheraital, or flame

| d f .
it 45 3pipvs Rorsire golts Boid i Gonte Beriat a2t i pligrRacive, the
mé#¥eMalk m*‘eﬁﬁpqa Rfay ib% HBBd&i adih® h Repardtd Gritbrn@liald Ge Ajef 8 mutually

above the surface” of the

- compatible material, such as Bynel® made 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



8 16 February 2007 body portion of the traylGFébruany 2007
pl ace of recessed pockets. Contact surface 120 is

- provided at the top of each structure 158. It is

10

15

20

25

currently nost preferred that contact surface 120 be
effeedlel @entdve rafthel @@ mpofem Qors tamaar sirfade Q01 wnadtiRbidh Ngtween the
t echni ques. Preferabl Yjﬁbt he materials for_ surface

theapplasic; sntah qubfasdy [ 4bard Brsurfacs air Bedsvice bt wiheuidbe need for
' ct | NG tic diccingi

%xggdégédl%ﬁgs br ofhlgf %&éﬁﬁ?ﬂgl@@%gﬁﬁéc h’gl?}k:q]gﬁ?lsgfe@atlc dissipative

pmptﬁmedafttbgemdnma,ls dor theycobtact serdavee dighily badyc portion adri tanth, provide

t-hods. .l n_addi ti on, mechani ca ondi n tructures
Slsee o BHiRHh 5 463 BriCdei TP S el BEBRBASE QOHucton of the
B@dyedﬂ@éstth@'ﬁnﬂaﬁﬁt $Ppr8%§@5ﬁa91%‘oﬂgzon@fbme@%ythe kfdy. Moreover, the
dition, an internediate or tie layer 170 ray be used
fhermendastich eomponents rrae emioed seasidy eanidarcomphabelsti mgycled, for reduced
Vu_%n{ épess gs shown in Figure SE. It is preferred
stic polymers be used for body portion
110, e E@élhn@ieafnﬂés 6P McAmive MR hrebedPbben Rith ¢&ference to Figures 2,
thernopl astics tend to offer the general advantages of

hsiney 4 de yaottacki of trays 16 estdspictgshimi Figung 4,teagh slnuw @08 is in direct
rR)rnP ef &Ehcﬁﬂf x%% nz%teh LY f%%ﬁgt' sr\]%tgéﬁ_g%{(g Eé%dgvd?eesai&gl P]osed within

pmlms 11:) emdad@naruitélﬁcmmwa lﬁ%to@%uﬁﬂaﬁ& U6 6flcrbbs fn@fnbers 132. When

ontact ortion 120. Suitable rjigid thernposetting
tﬁ% F%Fe} #eyptagked dewnyaedly peegngskirhbH4 ph ﬁa"llﬂﬁ,y geptacts and rests
kAL BT, L B % el A Y e

heiglt sb ﬁlatrtdttori’lrsurfawllﬁabf therttayiisl spateé mpat frondtheuss surfaces 124 of
to, w thstand the nech

1 Y ARy SR ovises 2RSeara TR IG5 Sdhesion with
cbﬁﬁb!t s@ﬂc@\ll@boq@ﬁ dices li'()g apd ﬁoﬁoﬁkéﬁ“})" cﬁ&%b@'wlﬁﬁ’ﬁ/ tH&%ocket by

desired qualtleso rigi |ty mechani cal

deY poigion, 118nahdcire nptmmeaikyp?@nstmlmd lyy exmnpadd avithshettomszanface 126 of
rti,on,110

U|tabl r rials.for bod
R uBediel 4ol ¥PE paEp imRaP! iy Fasbel oI gag §9én inverted
“Ffll@uf €ausing Tthe dbvisdse208' (o eldisiodgdd) ahdmathasat ihe #¥ed esr diivﬁ:e contact
may be nolded with any of the contact portion
vitidiotherdrays pf with @ther pertions efbhegametasn of the table
with
. o iap BBt e e BiCH one “orkl HRRY sBLoipReE ke shovld not be
cashaat as hhnnnig rl;; stobt @fiake inMeatitiw Byt aRinerdl@providiff éldustrations of
oup B" eneral | y non-paql ar, polyners, and

in

SPeY 8? the Bresentlycprefasal o diments OLthy HYSRtiDBy othas, the scope of the
i t
LRSS S8l b gk 2L TR o 6P i Eeivalens, e

thahbgthmanm,‘lestgr&*n rmterl als in "Goup B" may be bonded
using a separate internediate tie |ayer of nutually

10



30 conpatible material, such as Bynel (r) nalkFeprdaty 2007
Pont Corporation or Tynor(r) made by N chinen

Cor por,ation. During use of the carrier, i.ndividual
conponents may be placed with a-significant portion

of the surface of the conponent in contact with the

contact surface 120. The m&gpﬁtse to high surface
eflergy and rel ative softness of contact surface 120

r 6%hdt fsxcldimed i8; 16 February 2007 effective retention of

t he copponepnt an co : Eegag"-pg H,pﬁ%';gp all components
bet ween th %gﬁﬁ%}%‘%@%ﬂ‘%@%ﬁ?ﬁ% sur %?e 120 asr% a P

S osrigmistngof the device, but w thout the need for

separ at ¢ .adhesi ves or, ot her physical retaining

st ruct‘h‘?@gg" pereB3 it o static dissipative

pr oper4 doafpomdnt Ednacninyes miokded ohtorthd tigid bodyt pctions the emoponent contact

rigid body portjion or baoth, provide,5 .electrical :
plederdeving f ygrardiy Botga gorlest swtes 9 Bpid D) il or contacting and
tREHARP RS ehbifipdieits, ! §4i€ toogtactofaybih Being I fymade fiomes thidc dissipative
amount of process contam . nation,contributed by t
Cthaioplegiccesamer gena JeYiN i SEB SRR BHBRYS 20, g fad 100
A6k, ARSHISATBE BiRbih db06YSHoRIALS @hd SRV, and & surfuce electrical
envi ronnent al i npact . e stackin at ug.es of the . .
FeRiRTLY GF befpleeT0nt L ok phmp/sqisrac st 8 106 QHIpauals paid materil
é%v%ﬂng Aitficiéht adifision fr6thin the FMRLIALE siall apenientsl ohBaid contact
l:n%lire 4, each device 208 I's in direct cont act Wi th,
¢ ahertha deides inipverted sueh that the coptactisrfacefages dospgard:

208 are disposed within pockets 102, and do not

extend above the top surface 124 of cross nenbers 132.

Phen Cadeelledr ays 100 are stacked, downwardly projecting
skirt 114 of each tray contacts and rests on

peripheral border region 112 of the tray irmedi_at.eIP/
hel 0VTheShuiriet of bladm i swherein sdid therraerdastis elasprgprmaierial f5pelected from

ottom surfac . [ ate,
R BB B St et chsfpels Voplifub o SroBR6 ol B he lefepitia
potyolafinspal fifihydene taregphitiatats stiyreniclbiek copblynisy, strmedutsdiene rubber,
Wi, t 0 tlagt urfdace 120. The devices 208 are not
EPQP&VEF&F&’Q? ReRId&eq within the pocket by body

portion 110, and are not vertically constrai ned by

contact with bottom surface 12 f the.tr R
4 nime dhex tGITipr Ao ¢eim The ¥ E’k%‘s ﬁﬁ%@’q“fﬁi "ﬁé‘&"%% material is a

dstit QulegizaRd even inverted 20 wi thout causing the

devices 208 to be dislodged, and wi thout the need for
device contact wth other trays or with other
5.P0" tNGRf of dhim 2 WRerbindlid tirinbplue ddsmeematetiltis aloyed with
above contal ns nmany specificgities, these should not be
andahasentlyatatia dissipative pelymener agduhsgenty W?FE‘”WR}? ®n but
as nmerely providing illustrations of sone of the

resentl referred enbodi nents of the inventi . .
6. 'Fl)'h ughe parécg@qundf wihepein said thermoplastic elastomer maten%i] contains a filler

material.

The carrier of claim 6, wherein said filler material is an inorganic, conductive
material. |

The carrier of claim 7, wherein said inorganic conductive material is carbon fiber,
‘carbon powder, metallic particulate, or ceramic particulate.

11



25 invention shoul d be deternined by the aprEReéRgary 2007
clains and their |egal equivalents, rather than by

t he exanples given. 10 16 February 2007 CLAI M5 Wat

is claimed is: 1. A carrier adapted for handling and
retaining a plurality of small conponents conprising:

agl i gi gy DO whatbil sid GRS is 4R Bigasit matyiel
mol ded onto the rigid body portion, the component

contact |ayer having an upwardly facing contact

Sypf aoﬁe%ﬂﬁ?bﬁclﬁngb Oy RSN s okdafiB nlairiaCR YuateiniaRCanAchium salt,

retai ning the conponents, said contact |ayer 'bej'ng
f sfonigmf sali,alkgyl su[&nat@, ﬁk}d@lﬁa@ allkyl phoppbatep | arpide, ethanol amiue,

ra@& cmaterial having a surface energy between 20
dyne/‘cm and 100 dyne cm a hardness of between about
Shore Al5 and Shore D75, and a surface electrical

;ﬁibft_llhvﬁﬁ%% Saft Welggl lgereﬁg:egc:hl ?&%%Wﬁﬁ anghidplicity of

Sdepfesitine o pra}ébtﬁms Goxmbdthercen for radnging ﬂne acﬁlmvmesat thergdf.
smal | conponents on said contact surface when the
device is inverted such that the contact surface faces

dgmmmwcmﬂa ofélnige], lvet@reinsaidody pation isfornfed Glowi mm’g’d thermoplastic

re n sai %mht% g%glp(?gt C I ast%%@%{aﬁ ofacryloniu‘iic-

Bﬁlﬁtﬁbzfetdtﬁ&xepfmly&ﬂdnﬂﬁ euremﬁﬂey poliptesylenet wlﬁﬂchphlattamq, polymath}’l

S it Pl S Y
i b o]?ﬁ}jﬁsﬁemaﬂ&sty&eﬁﬁoﬁﬁné_l er of claim1, wherein

said t m)plastlc el astomrer material is a
thernopl astic vul cani zate. 5. The carrier of claim1,

Iehef %@ czﬁie&i JMEEIPR! SHelefn BAid SHSNBodf Poftionats fdimed from rigid

al | oyed an | nherently static dissipative | ymer
miyeﬁwlenmemfwylyn% Snergpelymer, pAysiefin, Polsmn#ﬁé’réwﬁ er of
claim1, wherein said thernoplastic elastoner nmateri al
contains a filler material. 7. The carrier_of claim

16, Whis mms afd:laﬁm Iefurthen eqmprisingsa die layes; 8fiAn cadhesive material

i mﬂ@‘%g‘? ¥Een moﬁg&ﬁ%&@& idvitwardly SoftigBoriosaled surfuce.

ganl conduct1 ve materlal I'S car bon
fiber,

15.  The camier 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 carmier 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"? ohms/square.

12



carbon powder, netallic particulate, or cermFébruary 2007
particulate. 11 16 February 2007 9. The carrier of
claim.6, wherein said filler material is an organic
material. 10. The carrier of claim9, wherein said
organic material is quaternary amoni um salt,

Sul.f oni t K f 0 ' : I : : s
P8 pnpEbairiof el il B3R o) pitoRH olcBhipal Tolicve
amne. 11. The carrier of claim1l, wherein each said

CQRpt act, surf.ac as .a Liipli Gl Qf . | r ini
prgg'j ec |eo%a§"?ré)?ﬁgﬂntlh‘é’%r8lsﬁ c?‘glr&#&e gibr?gp? ﬁ;é&?ﬁé;ﬂﬁb% oi containing
achpirmiivepeket defimsddn the rigidl bodpporéar.ri er of claim 1,

wherein said body portion is formed froma rigid
thernopl astic material selected fromthe group of

r2gi d THeeafiepbpdiinCl, TakIRr cahmisingrasgrii inergbed idisposed over said contact
acrylonitri| e- butagiene-styrene, polycarbonate, . -
it i oS o irani o el T o BRoneR PR Rite Tesions

pol ynot hyl net hacryl ate, pol yet herket one,

pol yet her et her ket one, pql yet her ket anekef one,, pol yet her

4% de Poibgd of mykiog aawaﬂegttwefﬂrehﬂa’éﬁwa?ﬁ Fepsifing & pliraly of amal
carrier of claim1, wherein said rigid body portion is
Cempgnis comprising the stepsiofet hyl ene, pol ypr opyi ene,

fl uoropol yner, polyol efin, polyamde, or nylon. 14. -
The cl¥ming rgid plagticrhody pition RERPLSING$ PRFRGE of componen( eqniaining

of an adhesive material interposed between said rigid

Feips Poiniscien malding giplpstionaigraloand f aci ng conceal ed
sur f ace. 15. The carrier of claim1l, wherein said

cont dfermiggia Statedisipative eampionens cenient dRyerowithin wpserily faigg exposed
S 6t A 200 bhidel B Gl o [RGB lowvardly
fecing g:yn@p!eam;fgceé@gmbﬁn@/ thn rigid . plastie bedyr pastiomaby covarmnlding a
Q . r <
FpbReE st R A BB, P b RPSE ol 55 by o
T T e S Cr
iR o Gt pn SHote R PR SRR 7T fnd N 6 olotiat

resiiidty o0 frombidey: par10*an abas lax I0Ff cimes/sqhare;t snidcadmponent contact
1012

resistivity.qf from about | x,104 tq . abqut..
i BB gEchons adeleniso i rebuoach of ghe Aifatiy g spipongpts when

safd tedy'Tt thverpdder ei n said rigid body portion is
el ectrically conductive. 20. The carrier of claim1,

wherein each said rigid body portion conmponent
23CONYRE thélod of claim 22, further comprising the step of forming a plurality of

mechanical bonding structures on said rigid body portion.

24. The method of claim 22, wherein said body portion is formed from rigid
polyethylene, polypropylene, or a flunoropolymer, 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 layer.
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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region is a pocket defined in the rigid bodys Febtuayn 2007

21. The carrier of claiml, further conprising a grid
menber di sposed over said contact - surface, said grid
menber defining the plurality of conponent containing
regions. 22. A method of making a carrier tray for

hapdl i Flgsgrﬁ&ﬂ oF §th@ahll Bftriar tPys irfbdnitynatibn itRklplurality of components to
conmponents conprising the steps of. formng arigid

PheaSdifed ROCd BRfd HAR, G0 CRhbigitof compHsitieal i ty of

conponent contalning regions by injection nolding a

pl ast iééplﬁﬁfi rok%ﬁpoﬁ%,%%&ﬁﬁgﬁ%ﬁﬁc@ aflf Ssi pative

conponent contact |ayér with an upwardly faci ng

CxPOS L SATRPRRL ERILRS inpumhasfel o Cont act g and
concesligh Atk el (o, e Thald plastic body

havi nd B0 R8RSt FITRAIRE R Y Amop B lastomer
hevitg e tupperasutifaced fon toorit@éling yand / refeinirigntbe epmpenents nd rredevnwardly

f . bet bout Al5 D5y . ;
BrirdelSad hite 808 of TR B p R bod}Rion, oy rigtipc body
partiadd benting a perdfhbeil bbvder giommad atsleast onodqyarvandly pmcgmg structure
B epgie diebhalivordst Splon 3ha Sveition ERid Bufeiblckovs whon the
frayg eird etdcked Sthe Uppernmifiicedofadaidcéomponéi? cofitaot tliyer having a component
OB s s S RSB b oy pevon s 2
@aﬂ%me_tezé?d am:j I@djﬁ%@&ipgteai M}aﬂﬁwshs\ﬂlfbbmiem shoutShnoel 15 and

ortjon 1s orne romrigia, | ne,

O SOB 7% 484 2 SHufige PIoRFe) SEHSPEY OF BTl Speliil e 0" to sbout 1 x 107
ofiRERiabe, M dub¥BoesdreRchRompbiidnfmtaidipl@ality BYcingvakiti Béinéngagable

sai d body portion with “a corona, plasm, flanme, or .
withesidcpamInonent crpipet suppcse Whereinzzsch GOEPORERLIAS FeigPhEpIy i latoally
agdzveﬁwah%ﬁﬂéﬁ)fﬂ ?Ia&@ ckddGsivelye By Qlindsfhvill) s&id component contact

internediate tie Tayer between said body portjon and )
susfare) and whensisrthe edbesiorcis suffigiont sotigt thpicamReReRbmBHS i plFs on said

I B&@%Eg' ' : of formng a

¢ tn%gl‘:{)ﬁc}%ty 0 w&%‘?@%ﬁn?%ﬁeg@%i ons or projections on

sai d conponent contact surface. 13 16 February 2007

27 o A te : e ' | ' tod
28, 10 oR i 7 SSARYT w6 fhor R DinplEl Rl I o
frocar the e grdupays$, thtineoptastiti elestoners cenpisting o ueethaner pplybytylene
tergpfhﬂfa? ,olpo?{/]otlgﬂn, ep%fy%th@fg Qr%ﬁh%l&a,sé&rgﬁg eﬁlo&ngo—polymcr, styrene-
butadiene rubber, and polysther block polyamide.
29.  The system of claim 27, wherein said thermoplastic elastomer material 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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a plurality of carrier trays, each tray cong Febiigry 2007
. rigid plastic body portion; and a static dissipative

- conponent contact |ayer nolded froma thernoplastic

el astomer havi ng an upper surface for contacting and
retaining the conponents and a downwardly facing

nce hed surface adhered to the rigid, plastic body
3 rti ORE s¥siemr of glaum piZs syhegeip sid '&%ﬂ%ﬁ“bﬁo?ﬁd\ﬁlh@ mgterial is carbon
RBEL, BIE6Rbo D@ IBElIR ?t%u‘mg cﬁ‘tcella?rﬂéharﬂeﬁa@omwar dl'y
projecting structure or engagi ng the peri pher al
border region of a separate one of said plurali ty of

ST SRR SR B bt

contact surface, said conmponent contact surface having
a surface enerogy of between about 20 dyne/centineter .

nhd thﬁJ'éysmm wheaickh twhestin rsmctaongamdnaatsnaifls lspategwry ammonium
nd .a sut fac

n

AR Sptel Mo SE e Sl Bp oty AR oaies g Camide, cthanol
afmi;@,lﬂ-fatqhﬁﬁﬁ@quare the surface of each conponent in
said plurality of conmponents being engagable wth
sai d conponent contact surface, wherein each conponent

a I I | T
rest rain Sgatléflln&f‘%légleﬁéx eﬁéﬁ‘g%?ﬁ co%i?%n%fﬁ Bnt \’%ft}’ﬁe gas' ad“'lultlpllclty
of depressias oz ppdjactions defifcithercan ﬁ)r\mB&l’oﬁig"ithé gheailiefeds Afereof.
is sufficient so that the conponent remains in place
on said conponent contact surface when the tray is
7nver t [ .-
T her s gE of PRR 23, SRelin il Aid bodRBRENT s Bhtled from a rigia
teprmoplastic tiatariabpdleted froml mstgmlqrrsf nigid sheytropipstié materials consisting

gr et h ne. . E%&%%k@%ﬁpaigle hfglfﬁag%m Eol yol efl n, e sulfide,
péty}{@?d&h% b bgﬂi it " whdiRdery1dRd Pabieth @ﬁc’étoﬁ’ll‘aockpo]yetgeretherketone

pol%am de.- system of clarm 27, wherein sal

pelyetharkstamsketone mabfbthfrennlﬂa,tmlywllfons and symnermopiientile
vul cani zate. 30. The system of claim 27, wherein said
thernopl astic el astomer material is alloyed with an

38.nheThetskstemt af chirfli 275 iviidrdil SalD HEE body pértichNBeofndd Yrom rigid
conductive_ polyner. 31. The system of claim 27,

polpethene, spab@r@rw&%ﬂwgmlmr :miwmn pelyamidg otwylemi ns
a filler mterial. 32. The system of claim 31,
wherein said filler material is an inorganic,
3Q:ondi]h¢ isyseemrtd’[dminam fidthtp comiprisingya #6QdyesIntefposed between said
st em of g g wher ej n sai d i norgani c conductive
tpé’ﬁl%ﬂ ‘““1 ach spg,gontact s

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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fiber, carbon powder, netallic particul at e 160reldaas 2007
. particulate. 34. The systemof claim 31, wherein said

- filler material is an organic material. 35. The system
of claim 34, wherein said organic material is
quat ernary amoni um salt, sulfoniumsalt, alkyl
sulfonate alk¥l sul fate, al kyl phosphate, ethano

$hi delhepystanp ol clawnrdd, vherqinsaid rgil hedy pertionhkassy suréage electrical
I 4 e t surface
RESB) el AR 0536 o AIORT P Bheg B 1o
def i ned thereon for reduci ng the adhesi veness thereof.
7. Iﬂ% syste ﬁ@é claim 27, wherein said rigid body
ort i oS miZTphgrem ydinigidihodipprtiontis eleptically eanductive.
sel ected fromthe group of rigid thernoplastic
materials consisting of
acrylonitril e-butadi ene-styrene, polycarbonate,
ur et hane, pol yphenyl ene sul fide, polystyrene,
pol ynet hyl nethacryl ate, pol yet herket one,
pol yet her et her ket one, pol yet her ket oneket one,
pol yet her im de, polysul fone, and styrene
acrylonitrile. 38. The system of claim 27, wherein
said rigid body portionis forned fromrigid
pol yet hyl ene, pol ypropyl ene, fl uoropol yner,
pol yol ef i n, pol yam de, or nylon. 39. The system of
claim 27, further conprising a tie |layer 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 peri pheral
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 16 February 2007 43.
The system of claim 27, wherein said rigid body
portion has a surface electrical resistivity of from
about | x 104 to about | x 1012 ohns/square. 44. The
system of claim 27, wherein said rigid body portion is
el ectrically conductive. 16
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