2 8 MAR 2006' MODULAR BELT CARRI ER FOR ELECTRONI C COVMPONENTS Rel at ed
Applications [0001] This patent application derives priority fromU.S.
Provi sional Application No.60/404,192, filed August 16, 2002. Copyri ght
Notice [0002] (c) 2003 Electro Scientific Industries, Ind BM1NbrM€%n of the
di sclosure of this patent docunment contains material that is subject to
copyright protection. The copyright owner has no objection to the
facsimle reproduction by anyone of the patent docunent or the patent

di sclosure, as it appears in the Patent and Trademark O fice patent file
or records, but otherw se reserves all copyright rights whatsoever. 37 CFR
1.71(d). Technical Field [0003] This invention relates to m croel ectronic
conponent or "chip" handling equipnment and, nore particularly, to a
transfer belt and a chip carrier enployed in a chip term nation process.
Background of the Invention [0004] As conputers and rel ated equi pnment are
made W th gredMODUaPRBENT (QARRIERFCGREILEGTRONIC COMPONENTS
conponents, in these conputers and ot her conponents, have been downsi zed
necessarily so that nore and nore conponents can be crowded into the sane
overall conputer container. For. exanple, the capacitor devel oped by

M chael Faraday in the formof a Leyden jar has been reduced in size to
that of a grai RebtedAdplichli&® 1A and 113 (generically FIG 1) show

exenpl ary respéciive conponents 10a and 10b (generically conponents 10).
Wth ri08ikncdhispseat applicationygerivels priaphcironr U iromisitinal Baplication t he

form of ar, I a | gpiped of a length of 0.02 inch (0.51 nm, a
wi dt h o?‘grﬁog%f‘f’ﬁ@ﬂ%i'e‘éA@@Hﬁlﬁel‘éog@’f(25 m), and a height of 0.03 inch (0. 76
nmm, e.g., overCowyriaght Nbgse conponents placed end to end, would neasure

al nost one inch (25.4 mm. FéQOOSH Greater details of the external and
i nt er nal0082] uct@ P80 Elactropeigntificdnduaisias, dne Shporion of thesdisplgsurenef,

manut act (h eaten e B Ehpic Bl Bier & § Flipat Bt IREI SR, Thfe o es)
of compengrighl Owvnar Bas ert sisleliditcthelfatsimigeepRidusaba &y A1ashe cidte

patent document or the patent disclosure, as it appears in the Patent and Trademark

Office patent file or records, but otherwise reserves all copyright rights whatsoever.
37 CFR § 1.71(d).
Technical Field

[0003] This invention relates to microelectronic component or “chip” handling
equipment and, more particularly, to a transfer belt and a chip carrier employed in a
chip termination process.

Background of the Invention

[0004] As computers and related equipment are made with greater capacity for
more complex tasks, the internal components, in these computers and other
components, have been downsized necessarily so that more and more components
can be crowded into the same overall computer container. For example, the
capacitor developed by Michael Faraday in the form of a Leyden jar has been
reduced in size to that of a grain of sait. FIGS. 1A and 1B (generically FIG. 1) show
exemplary respective components 10a and 10b (generically components 10). With
reference to FIG. 1A, a typical capacitor component 10a is in the form of a

rectangular parallelepiped of a length of 0.02 inch (0.51 mm), a width of 0.01 inch



that al so covers snmall adjacent portions of the sides. The sol der paste
l4a, also called a "termnation," contains ingredients that upon firing at
el evated tenperatures render it hard, easy to handle, ang @SMRI.WW eheat
for a solder connection to copper strikes on a circuit board. The process
of coat (2 mmy anidra hgighd op 6rihineh 10.76smod| Ex, over X3eofithest compopemtsess.

FIG 1B _sho ti-ele t _or _arr C onent _10pb that has multiple
di scr et g?qqeﬁi@r%{o %‘bﬁﬁd’ég‘ﬁaa{g‘?@ﬁ@é%oﬁﬁg&? '%z%zfg@”(‘beneri cal ly 14b)
appl i ed (p9a5)5S GlSRELHEIAMERAF thé eRlerAUMRLhteHE] ARG LI picad (or the .
sides) in contrast to surfaces that can be coated on the“entire end 12a or

on any gomponent areskern i CDB6PakING. $2226,88|(the ‘8B2waténthopBiasienarAftarar ri er

25 ¢ hat WEHBPATE Gl 3Pt amsatingt W fleTira oBnft BlrBiessioMsing 25,

a COnVeﬁtziac(ﬁﬁih%HBQPOP&OMF@%W&@ME@@W% HAATRARY Df %olb‘é'ﬂg)igﬁféol@a net al

carrier belt 20 having a plurality of edges 23 that define laterally

el ongat daat:giee cavers salf edjacent pertions of the sidest Tae sdidenpastalldayaled masks
22 that_ar Dl ded ontp carrier bel.t 2Q fromsplLico ubber, and hel d by
"ts ol el A Trnee it At ofdipat el b hund &F ple Vol eferatires

ori ent atrbAder iPhARITIRABHRS hahales tndbedsy tBBEKSatddr W ddd@InhetSPREEdpHRrENds
12 (or sides) exposed above and bel ow masks 22. The process enpl oys drive

spoke wsti{eshen asirggitboasdyv dheproness ehigatingzatstifiting components l ispailedr

"dauber™ i wh reher gelt 20 s slightl def or nmed t e _.one
end 12 @oﬁéﬁ'héﬁo%fg@gﬁgﬁnfﬁﬂ%c?'ﬁ%somtf@ﬁ?ﬁﬁg%'@ﬁﬁ‘"aé/é:PH?R%{ﬁ“gAHﬁﬁ%?te and
t her eaf tiess rpakiplecdisprie ihes B sbitied pabicafuiny eabl, Gkt 48 {gendacdlly 1ash or e
applying the paste to the other end 12 (or side) of the conponents 10 as

di scl oseaPAligd @sress diseratp elecincal cantaat suifapesy pnseid: 14nsdhe sidashit i on
t j I i k- t ..
The: oot onfras O Eided Rl bin bR RAST b the BRI E48 1228 BROIRIporkiBH >0 T

oper at i nthepmdt of belt-based term nation systenms. Each new type of

eonet r co nepts 10 may r i.re differently size s to hold
'? hem Kpghﬁhact ERgr Z'R\A? Pfl?nav'ﬁ%’g‘?fe %aoﬁgbﬁﬂﬁéﬁ’%tg%@kﬁéﬂﬁ%ﬁ@”%am re
fr equentsé&b_ﬁalz‘gé@%f% ﬁ@&_é’r@@@rrié‘rhﬁé‘sﬂ@ﬂ tHes g&;{‘iﬂ%@gnﬁ) Oe¥icpBdl €8s \hght 20

with newy sized masks 22 is significant, an downtine encountered in
changi ngetatgneaiin hi>ohedAlRnd 2B 28 coakertionahinathodof pighdspadadierminatioand

etttk N e R I
. laterally elongated apertures 24 formed therein that host a like plurality of masks 22

that are molded onto carrier belt 20 from silicon rubber and held by its molded
flanges 30. The components 10 are loaded in vertical orientation in component
holes 26 in masks 22 with their respective ends 12 (or sides) exposed above and
below masks 22. The process employs drive spoke wheel holes 28 to advance the
chip-loaded belt 20 to a dipper or “dauber” station where carrier belt 20 is slightly
deformed to move one end 12 (or side) of components 10 into contact with
termination paste and thereafter pass components 10 through an oven to set the
paste before applying the paste to the other end 12 (or side) of the components 10
as disclosed in detail in the ‘382 patent.
[0007] Belt-based termination systems are commonly used in the passive
electronic component industry. The cost of replacing belts 20 is a significant portion
of the overall operating cost of belt-based termination systems. Each new type of
geometry for components 10 may require differently sized masks to hold them.

Manufacturers with a high mix of component geometries may require frequent belt
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usel ess or adversely affecting the quality of the parts processed on them
[0008] Alternatively, enploying the sanme mask 22 and belt 20 conbi nation

for a variety of conponent designs and sizes reduces the Fo_g%l a)d;ality
of the termnation process primarily because shar p- edgedic G,zlq 10

tend t octedtigess MaeesoRlof aQiéWrer&?ssftFe‘!?QG v el Biedunbsice® Rfsighifcamsks

22. Once such danmage is done, slightly smaller” conponents 10 or those

havi ng andtheyewntine eaceuntssad in ighpegiag@nddeniegdidw babhs 20dekes awvanplsus 22

ith i.ci.ent .. ' ' ' t I f . :
AR R e P
type of off fontenporarybeliagisbsti@itidIRy cArpalss dddeerthbaldis &) nading txpensi ve to
repl ace. [0009] Re-masking of a belt 20 with new nasks 22 presents its own

set of Ugpless eradverpely@ftactingrthpualiy0fithe patts processed amiben.d nask nmakes

| abor c hi [ e of i.cal,~danage t he . ' y thin
st ai nl e@?@; ee%éﬁ}ﬂlfbﬁfe?%é\ﬂf@r% @%rsﬁélﬁ}ﬂ%?g%zm@gglt gﬁl%{;@{‘%ﬁdﬁgﬁ%
creasi ngariem'ésﬁ ebiipbfieAVEYsIGNE aplddsip@sSkeduses ESSVARE quatyRYehe tdritndtionvent
and the rubber-solvent solutions are not inexpensive and are candi dates

for envPrSERS RIEIar betayse shapredgerhcemporerie 4Pdend to sut, shavereral .

Typi cal r i addj.t i . wear

|2 Suce, Olfen/BS el et GrtR e sk eP o S BB S Bt
hol d cosligimigrersalld compormmtd 16larthbse hiving arstiahtly altegsnpedy Shape aviet h
desired alignnment tolerances _for holding certain types of conponents 10,
such agenedlly pothelddrdnasksy 24 with sufticigaifermestoryid wisalignmeidios 198s for

unber - SpPEnEts AL Sl PO T BB ol RIEIEY drellicdy o gRapS ' " 11
pr ocessbinglestypeiadweoniponenpilOabhy resitbenplaskh 28 noy belk i2Pnanegnexmerdiviete hol es

28 to theI rocessing station. Unfortunately, this nmethod of alignnent
necessi fR'EL i ght alignment tolerances on the drive holes 28, drive

wheel s, [modd]eysrgewééﬂs obéft@tg 2@ WGth HevPindgks Q?'ﬁreéérﬁgﬁt!s%v{r@@etd&“ ces, and
processing stations and necessitates |abor-consum ng alignnent of the

pr ocessPrPle@satlingrepsts obpbvisiselheeuttisp ewayithe pitbmaskenakeslabar sostabighase
pe ot 95 00, SR el PR B0 A SEOTER g Beu oL eaee,
such expenstart kaife gotrentniptexctzmthal efcasimn NDiessiving dwad tied bRImask fser from
m sali g%gggl Ie?fho(rv%%gﬁ%éa\églv%zﬂt rasndotLe ?Sgéca{ir?s}olv%%ggolutfons are not inexpensive
and are candidates for environmental problems in storing and discarding the
material. Typically, used belts 20 are discarded.
[0010] In addition to mask wear issues, typical mask material must be sufﬁciently'
elastic to releasably hold components 10, but such elasticity is nearly incompatible
with desired alignment tolerances for holding certain types of components 10, such
" as multiple element or array components 10'b, within masks 22 for processing with
greater precision and incompatible with increases in the number of rows 30 of holes
26. '
[0011]  Alignment of the belt 20 to processing stations is typically accomplished by
aligning the drive holes 28 to the processing station. Unfortunately, this method of
alignment necessitates tight alignment tolerances on the drive holes 28, drive
wheels, pulleys, walking beams, and/or other belt translation devices, and
processing stations and necessitates labor-consuming alignment of the processing
stations to each other. Such alignment requirements increase wear, cost of the

equipment, and setup and realignment time, and decrease equipment processing
3 ,



16bl, 16b2, and 16b3 (generically 16b) of sol der paste 14b such that
conponents 1 b cannot be sinultaneously functionally and squarely seated
inacircuit board. Summary of the Invention [0012] An object of the
invention is, therefore, to provide a replaceable conpodebtMARZBler .
[0013] dpeddiand obgreditthajughpat. Despite @ichexpbensivevligement pravedprsent
carriers that can be independently aligned to one_or nore processing

st at i ongoMpeDeatE HROltRSWiRr fromdnisabanaept of kespepiveceairt ef g%ﬁﬁgri@‘i'ﬁ
carrier [o] PPN { g i | | ! hon and
ot her - py oo ee Rl FEEHICERERCARGH) f I RS 16 b el Ranh R REIOe ¢
sone enbaahotehe simutthaeoasly ifemctionally andiegrjuedely aelatedsinagppieclit bbardt r ansver se

el ongated apertures forped jn the belt such that the carriers are freely
floating in theﬁéﬁ@%ﬂgg‘@—@ﬁéﬂﬁﬂﬂ such carriers has two or nore alignment
feature ch Lk cOn| I&E]gm%es, such as
t aper edfopq‘l?;, i’?ﬁ%?%?g&. ngﬁ(s, réf[?cls}glnsgﬂé% ﬁéﬁbstgrﬁgrgpia% %%pdgt e freely

f 1 oat i ngomgonert caridr.its conponents in a fixed position in the belt during
vari OUSEQQ[J” cesses, In sone q%gbodi ments, the carriers include a nore rigid

substru t ANGHhehehieRt af thenReartionts tersevds sychicompoRsat samsss thatgi d,
nore el [Woun i ; i S ; :that they are suitable
for recgléb/ib%g'ﬁg%@ém%%g&%bp ﬁg taéﬁo\%%ﬂgﬁfépwﬁsﬁlgat ?%h(%/dgr' i ous processes. The
shape of0@t4H r ekhe prasgntirvention eneploys reygabedds componentdaniees! fdror

receiving a.particul ar]y shaped. c onent,. and t. he carriers can i gkl
Land ealSPJRE COPRORYISIN & MOSHIL Rk WAL\ PERINAoR NS eeT PEIFESES RB es ar o
desi r ed daringhrmepSH td BAJTRSRIPFHEEE IR 8RtBREOTR sbRR dbAditents Shbalhyerfandl e

conponents. “The carriers can be replaced w thout renoving the belt,
t her eby areadspied toihe snappesk intairagsversetdhengaied apetiarasdormed in dpg belt ng t he

the bet boch 8Gafe RalerR afs FeR Mot ERRE DS ALt s Ear PR AR oRlerRoss | e
appar entwb lopmorehstighaldrfésaareis tsaiched deredididrototitaliciésrmatdebodi nent s

t hereof, which proceeds wth reference to the acconpanyi ng drawi ngs. Brief
Descri pfeHIeT: sHpR aptaneiegspipoonarorpesing statjogsdo temparasily Belddheifeealy ews of

LoD BSEhS R FeRmEChas it Sy AFIA ARTRRNAIL 8

4 2 8 MpR@XMe's. In some embodiments, the carriers include a more rigid substructure to
maintain alignment and process quality and a less rigid, more elastic covering that
lines support holes such that they are suitable for receiving and holding the
components during the various processes. The shape of the resulting elastic
receiving holes can be adapted for receiving a particularly shaped component, and
fhe carriers can quickly -and easily be exchanged or replaced whenever differently
shaped holes are desired or whenever the receiving holes become too worn to
reliably handle components. The carriers can be replaced without removing the belt,
thereby reducing the risk of damage to the belt, the cost of replacing the belt, and the
operational downtime associated with removing or replacing the belt.
[0015] Additional objects and advantages of the invention will be apparent from
the following detailed description of preferred embodiments thereof, which proceeds
with reference to the accompanying drawings.

Brief Description of the Drawings

[p016] FIGS. 1A and 1B are isometric views of exemplary electronic components
with at least one end coated with a termination paste.

[0017] FIG. 2A is plan view of a prior art carrier belt.
4



[0018] FIG 2B is a cross-sectional view of a prior art carrier portion
that is nolded onto the carrier belt of FIG 2A [0019] FIGS. 3A and 3B

are respective plan and cross-sectional views of an enb&gh &%zgﬁﬁj-a
repl aceable carrier. [0020] FIGS. 4A and 4B are respecti W si de

el evat i 98] ewd1Gf 28ris acxrespisectionaewiiof @ praorErecarsagpeeandhatisa carri er
belt. [0092{&% FItG 4C 1 s gﬁtd Igge?v tion view of a renovable carrier having
an al t'&% qQQOF}PSjC@E‘f‘?r ¥ %&1 ith a carrier belt. [0022] FIG 5 is a
f ragmenforie] Cr GHES IR ANA3B AretBspictve SBRGMHJIEBEs-Qbctbnal el carri er
show ng details of an radio-frequency identification tag, an

aper t ur erboegisgentaita farlpesatiesarrtgid nated al i gnnent features between a

i i tion. [.002 Fl 6 i .Si i fi i d
hevar: DO .o RGN 08 4B 8 BRnet R ApnAndsive o RS TR ped over
nmat ed abkem rémalablecaifler endRjBW/Alh @ &afiel Bélt. [0024] FIG 7 is a
sinmplified rragmentary cross-sectional view of an exenplary carrier

at t achnEfi23y stif. 4dExssidel devaiansviawsifrprémoable caaiesihevimgiam vi ew of an
exenpl a rier extraction ,syste 0026]. FIG 9A is a sinplified

fr agnen%g?@%})'i"gr?r?ﬂlgg{')\?%%ngﬂg%? Y‘éﬁﬁ%qgrgfgnpl ary carrier attachnment
system [Q6HA 7] FIE35 BB fragmentd lorddesedticrantiehasian e@bBliment\wfew of an
alternative carrier belt systemthat can enploy an alternative enbodi nent

of a refavrklecariershowingaelgilsof@n rglio-dreguenaypidentiticatipartedsade el evati on
q . . >t : Conal o ; !
exenp aPf e bhydar PAAT BRI, BhA T BAGIOARa et ndBeBh ARG °

si de el endta procesdingastatiormonetric fragnentary cross-sectional view of an
alternatj ve exeml ar%/ carri $r at_é achnent systemthat enpl Oés securin
pins. [ 1 71 dG s & sinplified) side elpvatiar vigve ohairspcessigsstatien HaRMEDT ew of

an alte i ; R t oys an
alter na?méﬁﬁgﬁgwﬁfhﬁﬁgfﬁmk @%}’é@ﬁ%ﬁﬂé@%&fﬂﬂ ption of

Pr ef er r §0ZpodFient is 4 edsmlifier] fGRMantaan dradB-gaptinpal \iew lof aRlegen®)lanr e
respective.pl g‘nd ross- sectional views of an enbodi nent of a
repl ace&bl'E rc%% A S¥E er 40 havi ng multiple rows 42 and col ums 44 of

conponenqgo2srei Fi®® ko erngdificdoside erdviatisAtVisw aféin exemplary carrier extraction
' system.

[0026]  FIG. 9A is a simplified fragmentary plan view of an alternative exemplary
carrier attachment system.
[0027] FIG. 9B is a simplified fragmentary isometric view of an alternative carrier
belt system that can employ an alternative embodiment of a removable carrier.
[0028] FIG. 10 is a simplified part side elevation and part isometric fragmentary
cross-sectional view of an alternative exemplary carrier attachment system.
[0029] FIG. 11 is a simplified part side elevation and part isometric fragmentary
cross-sectional view of an alternative exemplary carrier attachment system that
employs securing pins. _
[0030] FIG. 12is a simplified side elevation cross-sectional view of an alternative
exemplary carrier attachment system that employs an alternative type of beit
engagement feature.

Detailed Description of Preferred Embodiments

[0031] FIGS. 3A and 3B (generically FIG. 3) are respective plan and cross-
sectional views of an embodiment of a replaceable component carrier 40 having

multiple rows 42 and columns 44 of component receiving holes 46 for resiliently and
| 5



52 8 MAR 2006' firmy holding conponents 10 during transport to, and
processing at, various processing stations, and FIGS. 4A and 4B
(generically FIG 4) are respective fragnmentary plan and side el evation
views of an enbodinent of a replaceable conponent carrief) gMARNGEed with
a carrier belt 72. Wth reference to FIGS. 3 and 4, a preferred enbodi nent
of car rfirenly holdingrpoinpeseatssUbguang itransportitgi ahd DISESERgA VA Sand a

ilient el ast ' ' i al A : [£5:.,40
a1 er natopErS e STTEe B FCY - 2P R R @enBip Bl B are ToeaEhg’ o
mai nt ai ﬂa@ﬂbﬁtar@'ﬂ&ﬂﬁﬁ@%ic@!’@leﬁéﬁéﬂ\ Qe dfyarebadotimént afentdpjadeablef i rm y hol d
conponents 10 for processing. [0032] Substructure 50 can beﬁgge%of net al ,
a

such ascamhponhentgarriete engaged withsa sarrierdielta? hadthgieterenee 1 apd

| yet herim i t .Vi cat ' 0
gy cectceperazetehauialon ol MLt PIRE & SbGep B RS BRRELET )
The mat ghial PlesHidds bf uidsitimeRB dosting ehatedbl or lagens®dClaerier 401 mlay mai nt ai n
~alignments and di stances between conponents 10. A preferred, er‘rt?odl ment of

subst r uattennatigelyiaempritesonly Botingleomatesial sufficiandly rigid MmNt RRd wal | s 58

bet voenahamerCaed siity il A YRR o S RN 10 B econa o cas

62 on oppQtiskmg. si des of the body 52 of substructure 50. Recessed areas 62
and inside edges 64 of support holes 56 are preferably filled or. coated
with ref@®3ant %@mtrw@un@a@&pae@e gen of Mmetal, SHCR RSAlARYBHBr MAPRESIUM: PEon

e PRGOS TR it St M e puier

recei vi iy 'have a n ower er than,
i nt er nalof egees abbut 20@deytedsoCelsilf a HRead|dhemicalaasistivity, @ynergwel thermal

56t o dtail. The BRIRAR! O REPSTUHGTE B0 L POFECH OAIrD 18 CBbORIRE 0 |
AL agvpme%&g b iRthncsd bNAdh ¢ dnAgAS AR GRStoRed B DO UGh

sever al ocessing operations, including termnation operations having a
past e ampbstativon Sotiegydes almdyeb that haisfside walls p4pndené walls SBa1d § to

permt novenent, of co nents, 10 n_directed J ssi ng

stati on.pef%éat&da@f %@25’ iWéurgp\é?g'ﬁfsué’%ofﬁqlgg?ﬁqpﬁee%r%gbcéews@%ﬁ area 62
about " suppREdntRAY paralfel éﬁdtéwméh%aﬁjé pOLRIGREd TBteydedl arebs iRcoredppssitef
support holes 56" is not dama by the insertion of the congogﬁnts i,nto the

ed by
recei vi reidémpeihedsdy] @Qéfuﬁwt\d[ﬁﬁ@r Resgsseriareasi 2 ang RYyae PAGET &) & 60
can be. Sseu%%%ﬁtﬁﬁgg ¥%6 are preferably filled or coated with resilient coating layer 60, such

as with an elastomer like silicon rubber, having an exemplary durometer value of 50

to 80 Shore A to form receiving holes 46 that have a narrower diameter than, and
line the internal edges of, support holes 56. Resilient coating |ayer 60 is preferably
thick enough to reduce the internal dimensions of support holes 56 to desired
internal dimensions to capture and hold a component 10 therein with sufficient
strength to pass undamaged or unmoved through several processing operations,
including termination operations having a paste application step, while being
sufficiently pliable or elastic to permit movement of components 10 when directed by
a given processing station. The elastomer coating or layer 60 fills in the recessed
area 62 about support holes 56 so that the elastomer material at the edges of

- support holes 56 is not damaged by the insertion of the components into the
“receiving holes 46.
[0033] Substructure 50 and resilient coating layer 60 can be sequentially
produced by any number of injection molding processes as are well known to skilled

pfactitioners. Skilled persons will appreciate that substructures 50 can be loaded
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produced by any nunber of injection nolding processes as are well known to
skilled pr actitioners. Skilled persons will appreciate that substructures
50 can be loaded 6 2 0 MAR 2006 into belts 72 (as |ater 1f§§ igﬁg), and
coating |layer 60 can be applied to substructures 50 mhil% &

associ 7, ed to
substrﬁ@?ﬁ?%@gg%eﬁikﬁgbé%%gﬁgd eréﬂgﬁhgwsg%ﬁﬁ%gégE%g%?ﬂg@hﬁy a belt 72.
Resi | i esubsmm&rrealfioamltmmeql ae dssoomttal with detts €12y ograbating teyien68rciaada nt o
substruct | ed_person will Elso a pre0|?te t
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Wi th COR@énﬂQﬁt gt vs@%a@,raus@b@%é@%ewa% RAONNLA ifddrlduqgopr act it oner s,
by si zes, shapes, or patterns of port recei ving hol es 46
to faC|$wb&imtwest5i0ngsloﬂed)phaom\mﬁraisd amaacca’te mmltbabsutmtmcws@é() [ 0034]

Skilled rsons. W | | Ci t even t haygh support..hol es 56 and
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hor i zonsappart beles Sécarid recening bolasetfeto/faciitdiel sestirp onethee identifications quar e,
rect angullatr oval, slot or circular horizontal cross section and may be
adapt ed¥'d gé’({a?%gsc?&nponent s 10 having specific rectangul ar parall el epi ped
or ot he{ cmgfl BHilRld ?én%on§wwgr§o Mr@éua@tt@%@véﬁ@ﬁéﬁgf%maépdm RSed66mEmy even
he hed

have ma or unna i rregul ar geonetries ubstructure 50 al so
i ncl udegecgivinghglesetd ampmﬁe@bga@;mmlt nelmrmport hqi@@ﬁ@m Beepang hat

oo ShBRASERAAEe BB Pl i SRR SR, Eo: a8t
t hin, asdppmdaole%rﬁﬂn@yaexﬂltﬂsa didraend-shapéd eorigehtal crogkasttion, vcmleanot her
swtable material and is bordered by a pair of spaced-apart, parall el S|de

edges 7B2CEMRY P@lesb‘lﬁ’ mayexijbit agauare, R TR R Ot et S R o P
f or med %yg%e%ﬂsn %ph’%‘é’&;ﬁé’@%sg&é%mﬁ}gﬁﬂ?qﬁ% Wd ¢hethekes of a

drive wheel (not s hat 1's used In a t tterm nati on machi ne
such as rentangtdaedanaﬂetdmmedseeom&r eanfi gL(Eahomsar prport?@l@ SHand ygiaddng y

i ncl ud t | d and
uper ¢ ur Belse iy aves ot SRR o inBRhEn UReaiah Saie B car 1 Ler. boi t 72
and |yi £m3saent$®étwdwé/@@als@ldaugégasna?m@easaﬂaﬁ@@ﬁ%g%g@ﬁiém feaoredsd ve

hol es 7 such that Dbelt is symetrical on either side and fromeither
di r ect i GRojesnsy 70 that coppepterie eagrge lesastianbel 2R that ean beidasdicaldes Phet er to -

avoi d sher NGOG thefbiO¥art BER202/ A typical carrier belt 72 is flat, thin, and made

from stainless steel, another metal, plastic, or another suitable material and is

bordered by a pair of spaced-apart, parallel side edges 76. Carrier belt 72 typically
includes a ‘series of drive holes 78 formed along one or both side edges 76 for
engagement with spokes of a drive wheel (not shown) that is used in a typical chip
termination machine such as disclosed in the '382 patent. Carrier belt 72 also
typically includes a plurality of elongated and paraliel carrier-receiving areas or
apertures 74 oriented transversely to an elongated axis of carrier belt 72 and lying
centrally between side edges 76 and spaced evenly from drive holes 78, such that
belt 72 is symmetrical on either side and from either direction. Apertures 74
preferably have an oval or elliptical perimeter to avoid sharp corners along internal
edges 82 of belt 72 that could promote stress cracks, and are generally‘ made by a
stamp-cutting process wherein a cutter in the outline of an aperture 74 is brought
downward against belt 72 as it passes underneath the cutter. Skilled persons will

appreciate that apertures 74 need not be symmetrical or symmetrically positioned,
7



edges 82 of belt 72 that could pronote stress cracks, and are generally
made by a stanp-cutting process wherein a cutter in the outline of an
aperture 74 is brought downward against belt 72 as it passes underneath
the cutter. Skilled persons will appreciate that apertureg mgQ 1268l not be
symretrical or symmetrically positioned, 7 2 '8 MAR 2006 - and that

aper t ur and that cpertoees 64 icendreepositionetydteanglies withaespett tosidg edgesife st 76 of

belt 72 Lo larl t I t.ed. axi t 74. ' dt
be. par SPPEr2: gty off e Es ey PR sty Bo SR Bhpusibry, oo
74 Cpul%m%_aéﬁ%&@a ax6REABkr belt 72Cn@bleh abBrisfis74 c6GdGle didapbady 52 of
carrier 40 is shaped to be simlar to, but dinensionally snaller than,

aper t ur parafigl toeach other 81 getswal s 54 fit within internal edges 82. Side

atong olg¥el, P e baf e MRk Arfis ahaPBR IS SerBiat (g Bl g ondRoSs b7 &
gap 88 giafbPanapertlife 24 ik At sidehvanabufit aamin inteimal edjes 82xSige e, such

that when carrier 40 is inserted into aperture 74, carrier 40 is able to
nove or walls Sdtareireferablylasiaptedtnbe spackibaway farm apernaledoea 82 FRNG RBRe of

body 52 o ert 74 b ' d ] { | gal '
as y%l’met PT @aﬁpﬂgﬁlﬁ %gl %Wég sﬁgﬂ% §r gﬁﬁj;%g‘%&é §f1 8@8@@%‘3 %?a%é#eggg ggp%‘f‘]te% 35 uch
that the ganRs @Rd3rergabiydgmoud4 mRf, Rdsadhlsaudaahbhehaararer 40061 f er ent .
Exenpl ary |l engths 90 and wi dths 92 of body 52 are respeqtlvel¥ 75 mm and 8

mm  andinsesied iafoapesigend. sarmgid Qisaie tomaye epdeativathmthg Blereabect i vel y

{ne T coBRoEF 02 of PRIEE A e Shind bTE0E) 52D Bbe i8R 72 LaRbE SRINEIY 150 of

carri er péenitdghimetlichlorasyhsiciiat ghps wiery sides B4cand/oeendsi86 and ckdband a

bottom carrier surface 104, i referab reater_f hat .t t hi ckness (or
hei ght ) destgnsd %@F‘ttﬁ?tzﬂ@rg%ﬁ é(‘ﬁ ﬁgange%%%%g%?%dsﬂlqe? %ﬁ%&?npﬁﬁﬁsmgf 102 of
carrier LSt | t f i Frher 40
R e e e o e S e e A

Typi cal andl8 e, afd sxaDlaxy dergibsiO4Gng widtho 96 lod @petturmy 4 @nel resnsiclivelyd
carrier 2 hei"?htégloo are about 3 mMmto about 6 mm The |arger height 100 of
carrier /8 ER¢ & Tt es adaptation of a flange 68 that has a top surface

that is poster abinilenhasedimeatisidhs Sibdyr Sasee dMdllenthapthendspsutivear dly from
body 52 'so t'hat flange 68_ overhangs and preferably contacts top surface

108 of Isknengignaiel speebre 24y therthighness (g5daighty 108 oficariier 4pdefined bys

Flange 68 LRcOLEREAPLYof bRt ainaRe 902 AHL L3R Vhtir surface 104, is
preferably greater that the thickness (or height) 106 of belt 72 or internal edges 82
such that top surface 102 of carrier 40 is located above belt 72 and bottom surface
104 of carrier 40 is located below belt 72 when carrier 40 is inserted into aperture 74.
Typical belt heights 106 are about 0.5 mm to about 2 mm, and preferred carrier
heights 100 are about 3 mm to about 6 mm. The larger height 100 of carrier 40
facilitates adaptation of a flange 68 that has a top surface that is preferably planar
with top surface 102 and extends outwardly from body 52 so that flange 68
overhangs and preferably contacts top surface 108 of belt 72 whenever carrier 40 is
positioned within aperture 74. Flange 68 is preferably attached to or integrated with
substructure 50 and made from its same material. Flange 68 is also preferably
continuous around the entire perimeter of body 52 and is preferably designed to
have a symmetrical overlap 110 of top surface 108 around the perimeter of aperture
74 and/or a symmetrical overhang 98 around body 52. Skilled persons will
appreciate that flange 68 may alternatively be discontinuous and may comprise, for

example, numerous “teeth” that overlap top surface 108 along portions of sides 84
8



substructure 50 and nmade fromits same material. Flange 68 is also
preferably continuous around the entire perineter of body 52 and is

preferably designed to have a symetrical overlap 110 z‘atw ?gg] ‘ace 108
around the perineter of aperture 74 and/or a symetric o) g 98

alr ound draiiygr 5:2%5 &aiof bpeirtyrer 005 nvaay simphpporepiise e rtfwihanurﬁwl ruTgeerGl nubg
alternatjv i sconti nuous a conpri se, for xa . NUITEr OUS
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2006’ cﬁlb?ﬁa LA o eI oM
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pr eventtof havegiis€tilar amobeisgf operhiaed Barand®8a(yEnedcally748) #oand &oeg S2ay

over hareh GReshA0GHENS GENEIY the hey IO &F SRRSOy S45h SN ORRTE e

posi ti ogl8e@bPBAgs bhsodeEb et er of aperture 74, such as in proximty to the
si des or engs o? body%z‘. [0038] In an alternative enbodi nent, belt 72 has

hei ght [D038hsi dm ahGtetiattve emmbeditseriicbele @R hizt heighd panensiont 186 thatl bot t om

f 10 112 dt der - i V|
surfaces A00, Bl LUy 0 e, wCarder GeceLyion s, TRYE Qb e
di mensi eagicl-Rddeifhg afdBy h&le bH?'br'?ﬁd)Jngéﬂdf@@?# at SAEN@thrBBE ak@rticaiich

that body 52 or the entirety of carder 40 can be inserted thfough a
vert i casideiaddeltoR? &l haveheight diroansionethad direremia)ief thamgeeight dimghsion

j ectj it d t h ds of. b 52 and
ot n ¢ opoankbalyonierii BoaY 203 e ety ol i dieaics Moy RRigr
f eat ur eg vipticad Sideed¥ RHEMR. Wint SUSH an eAFREnD Nadg 6l BBffidor plojdution 70 are
bel t-engagenent feature that is generally horizontall %tngSI tioned with

r espect Peoitipoer aboutdha endatofnsygesard mayeencenmpassioth tppiERIDAGER  as
hol es nggéfgéfsre f(z% gﬁ? 108, 5R4 ataad b%!eabﬁa@%ngﬂg@ttﬁés %%)Zﬁégeg?laceé QAR

Carrier y has a projecti s att 0 or integrated
w t h subshancgdiby adifferent typegef HaSt-emghgententdsatard Waatds gehemtly hodyos2lly i s
preferab terial, and nma rmt carrier 40 to be

ly... . its.
" snappeHogﬁ‘ﬁg% své &ggﬁégéﬁi%gsﬁéw H??tmgﬁge%laém%get&a&hm‘ﬁ PQEYS HY" bot t om

sur f ace a1 1| oPslotruédns i thte AR WS &5 kQS@'cﬁ@%ﬁﬁ to engage belt 72 at
si des 82 and/ ocr’ ends 86 of aperture 74ia o renovably secure carrier 40 in

apert ur €0038] PrGawier #omprerably Has a pmjedtiomolBthat tuattiachad toner integsatednet er
of body_ 5

o o0 B et o SRR B B s SR S ) 2 o

and/ or efste #6mafs suRe Muterid¥ adH By peifil kP ADtbIR Snapped” into
aperture 74. Projection 70 is adapted to rest against bottom surface 112 of belt 72
-and cooperates with flange 68 to engage belt 72 at sides 84 and/or ends 86 of
aperture 74 to removably secure carrier 40 in aperture 74. Projection 70 may be
continuous around the entire perimeter of body 52 or may be discontinuous and may
comprise, for example, one or more “teeth” that overlap bottom surface 112 along
portions of sides 84 and/or ends 86 of aperture 74 or may simply comprise a
minimum number of nubs 70a (FIG. 4C), such as one at each end 86, sufficient to
secure carrier 40 in aperture 74. Projection 70, if discontinuous, may have the same
or different dimensions along different portions of body 52.
[0040] FIG. 5 is a simplified fragmentary cross-sectional view of an embodiment
‘of carrier 40 showing details of an exemplary projection 70, a radio-frequency
identification tag (RFID tag) 150, and mated alignment features 160 and 162
‘between carrier 40 and a processing station. With reference to FIGS. 4 and 5,

projection 70 comprises one or more flexible fastener tabs (tabs or tab projections
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m ni rum nunber of nubs 70a (FIG 4C), such as one at each end 86,
sufficient to secure carrier 40 in aperture 74. Projection 70, if
di sconti nuous, may have the sane or different dinensions along different

portions of body 52. [0040] FIG 5 is a sinplified frag t ;
cross-sectional view of an enbodinent of carrier 40 shmr@%‘g @l *‘s of an
exenpl a¥ Q). @ns} west preferablizonaat sash epddrdypof bogyma. thatae gHes'aed WD t ag)
150, an i ; c i 40 and a
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al so has an angled insertioh surface that 1s adapted to deflect away
f r om t hd Opurtdandh28 grefesably @lscsbas aoanplsi imsdrtion srfede Bifyhagis adapted

facilitate i,nsertion of .carrigr 40 into, aperture, 44 i

prefer ag? thﬁgt VeY ﬁ’pm Pl.-ﬂ JEREEOR B?P’é%eé‘ E)&)gsqrf?é:[e }@C?Tﬁﬁg?%\?‘]ggé%r% éggi on of
arm 122 sh@igitsl irkeebiorPdf tarrief abansaaiure 94, 4Ad fihgsT aR8 prefeeablyhaSki fldted
persons will appreciate that the i mensi ons, angl es, and other features or

sur f ace releasacugiarsti4dsthat Taclifales sjaserriespion ! asan! 2@ lysHAMAs Y2otaddr ess
speci fi GoRElL OliAid irBin LEBiNECR 28R (ORI Bttt BarePEtidd c tools or
equi pman?, sucqn as for 1nsefting or renoving carriers 40 from apertures
74. [ 004fhevéions| ehgleenarnd ageerfebiurés 6r sbiface pnafeetarstice obtadi prejactioh 70
carrier 40 has @0 re carrjer-information, or cartrier-i der%ti fjcation

tags or C@é‘v@%&o,d'fzeieﬂ:%r %‘ggrl?éﬁ SPegife Ledormarteh ieglures @B &AGREER YA epoxy,
o e PB4 A YBr B o Ain SRR 400 esses 154
apertures 74. ,
[0042] With reference again to FIG. 5, a preferred embodiment of carrier 40 has
one or more carrier-information or carrier-identification tags or devices, such as bar
codes or RFID tags 150 embedded in an epoxy, silicon rubber, or other material
layer 152 within respective recesses 154 in substructure 50. Carrier-information tags
are discussed herein only by way of example to RFID tags 150 and permit products
to be identified individually and/or by group characteristics. With respect to carriers
40, RFID tags 150 can be employed to identify different types of carriers 40, such as
those adapted to hold different types or sizes of components 10, and to facilitate
sorting or other tasks. In particular, RFID tags 150 wouid permit carriers 40 to be
individually tracked, such as for the number of times a carrier 40 has been used, or
the insertion force exerted to load or reverse components 10, and can indicate to a
control system that a carrier 40 is becoming worn and needs to be replaced. Carrier-
information tags can also be used for typical lifetime tracking of batches of carrier 40,

such that each component need not be individually identified, and carrier-information
10



are discussed herein only by way of exanple to RFID tags 150 and perm t
products to be identified individually and/or by group characteristics.
Wth respect to carriers 40, RFID tags 150 can be enployed to identify
different types of carriers 40, such as those adapted t9 hMAR 260§ er ent
types i f : : il i t.her.t asks.
0 par (PO B R P PRANRYT o R AGalei] &by ol or SRS ReS S0 ol et Iy
t r ackedresgigoh maderia6( he nunber of tines a carrier 40 has been used, or

the insgrtion force ~rte o | pad or reverse .co nents 10, and can
i ndi cat 0t4(§?a %B?ﬁ Rgﬁgé?@ﬁ gﬁ@@ﬁ%_geaowg |”§?‘pﬁ'@)3‘Y%r%g’@§rﬂeﬁ§°%W and needs
to be rgpbraeRie tHaA éRild bbRA e@ﬁ.stté%?noﬁéi?bﬁé 280 aﬂﬁggﬁf:ﬂisstyp' cal

lifetime tracking of batches of carrier 4 such that e conponent need
not be ideotified R&IDtageléb0 iper edrricadd that areesyrmmietrioatly positib0e@ s8civitRit2006'

t b d i ddi t.i to. i,nst ead of I I f .
o e oA ey 4blcBB e b Bhal PR e bkd 4 b St B pessitigs 150
are becgmdmatibRe¥AE 18l v.ﬁve%lﬁl#arrma@efwwpmxlng_ﬁ%ﬁggeﬁeggm%r biheroul d be

advant ageous to enploy two cooperating or cros i den RFID tags 150
per car sergor4y infoematior-gatharmgrdevidd, \sushsdst @ bardodridadenaRFIDHaget8apl ary

carrier_40 can he inserted into erfure 74 in either of its.two possible
o ent aPAORE ERsHODER ok, WS Tange Sibon fdii e et & e
recei veRolRIwithineecesRiasAba @2 and emBRIdIRE i PédIRtrit ROafRY eferid WU SRl
bar-code reader. RFID tags 150 can be positioned, for exanple, within

fl ange Bersonsiydlipppreciatechowever thatiha posiionalandhuimbets tfiRTPdegs 388 ar ea

appr oci T GlelsTa0 B3h Ho%actRlq Bk TR BRRhef BieeS e Pt g ey |
Wi t hi n 4@mandeahe Idéhtions dichadapisd eﬁﬁpl@?:éﬁ td Retrigvd tHeCifarmasioAdoranige shapes

of carriers. 40 and the locations of the sensors enployed to retrieve tfie
i nf or meR¥ YA 1299APPhe RFID tags 150. [0044] FIG 6 is a sinplified side

el evat i j1ew pa] ofay=X-X~y3 At 9B { W@frg f Xt %Q;pn pair
of ali gﬁjr,rbeén@t] felgpu?se'g eg%grﬁ;ggg‘?ts I onelgggt\'/@ b% i gnnperr(l)th%ée'gé%rtéetgfh o%.'tan
exenpl afiytuce 64 avithi® paivdf laligeinentfesdutes 8230 sioraattosr gligefremt éebitosdsed

al i gnnmept..features 160 and. 16 hol es an i-ns.. Preferahly, .alignnent
ol oo 280 ofCa pRemBleY ABtist 4. Wih TelRTcars AL e baPElerBrayaithy

pr ocesshlighrabat fedfureBUs0 Sitd {62 rPRERRENIihE. PRERAHIRtSighRadnt ¢tRldd &ies 40
could be adapted to include pins and that processing stations could enpl oy

hol es. PPsitiongh inragiendAtandealignmesntios eoe panpldyedprysa pranesgingnstatiamduit6g,
ali gnrregg(még ?)te%oer'% \%ﬁ%p?)rrgcig{e%g{ 8£’Hér£’ %‘éobi%ﬁ@é’ a8theidQO iRblude pins and
that processing stations could employ holes. Although alignment features 160 could
be positioned in flange 68, alignment features 160 are preferably positioned on, in, or -
through body 52 of carrier 40 toward end walls 58. Alignment features 160 are also
preferably positioned through at least part of rigid substructure 50 rather than solely
through coating layer 60 to increase their useful life and long-term alignment
precision against wear.
[0045] Each carrier 40 preferably includes at least two symmetrically positioned
alignment features 160 to simplify carrier orientation requirements such as for
loading carriers 40 into aperture 74. Alignment features 160 are preferably
positioned along a central axis of carrier 40, but can be positioned at any locations
on surfaces 102 or 104, preferably spaced apart by a large distance. Two or more
alignment features 160 also facilitate precise alignment with processing stations and
. prevent lateral movement of carriers 40 within the plane of belt 72 within gaps 88

between body 52 and internal edges 82 of apertures 74 during sensitive processing
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t hrough body 52 of carrier 40 toward end walls 58. Alignnment features 160
are also preferably positioned through at |east part of rigid substructure
50 rather than solely through coating |layer 60 to increase their useful
life and |l ong-term alignnent precision against wear. | 043%ARE§ﬁ¢%carri er
40 preferably includes at |east two symmetrically positito nment

f eat ur egpdréfiots) Suepbperativnrmight includetfet examplg simeltaebss spphca®nfafr

| oadi ng carriers 40 intg aperture 74. Alignment fer<f31turec,(sS 160 are preferably
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di stance. 'Two of nore alignnent features 160 also facilitate precise
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from capith@ agture PGSt I@ﬂstlgl?outit@oﬁ{gﬁ%@ﬂ%bﬂﬁhéhs%m@e%ﬁat)@&bsi%, plud east

about the di nmension of tot_alh%lha%/ of body 52 within aperture 74 or at
| east abelitof dinsension 4 801ad tipi Hehof an alignmeqtiain)thghissa pefeped smbediment

di mensi 80 of, 4i f ' in [ r rred enbodi ment
of ali gﬁﬂ@ nrp%%ttftﬁggur%géf h‘é?@?}%{&]g R@agl&)#ﬁ%‘?&? ﬁ%e%ngegta%eeg%ﬁbe t aper ed.
[0047] [oo47]rr aatd pelctisapapsiriation, alignngsntdixturi 164ucan B64oweredlzt d over ed at
a processing station under control of a gui de rod 184 or ot her ngui e
mechani PFREFEHY atien spdgpceniepl afimguide 5ed 184 Rihgeoyids FRREhals™ PN nent

carrer CATT P it o B 18 B e e ipYaR e gt MO ARERE 5 can

be pusheafigagahtiittuee $64tcoaithby ualiédjageinst cdrriet dOdrahb dekow hoflomdedisi ng

station 'su%gg ?%3' r}‘gtesr}\z%\i/e?{),sbeq{ib icgﬁlblédpeu'sh%%tagaarir?stnaogtationary alignment
fixture 164 at a processing station. Processing stations may include, but are not
limited to, carrier loading or unloading stations, component loading or unloading
stations, paste applying stations, drying stations, component reversing stations, or
carrier tracking stations.
[0048] Mating alignment features 160 of a carrier 40 floating in aperture 74 with
alignment features 162 of processing stations have several advantages over
conventional methods of aligning belts to processing stations. Floating carrier
alignment permits relaxation of alignment tolerances between different processing
stations and between them and belt drive mechanisms because each station aligns
to carrier 40 independently. Independent alignment of carriers 40 also reduces
torsion and other stresses on belt 72 between processing stations so that belts 72
last longer. Similarly, alignment tolerances of drive holes 78 can be relaxed, and
wear at drive holes 78 becomes less significant so belts 72 can maintain a relaxed
drive alignment for much longer periods of time, even though many generations of

~carriers 40 may be replaced. Belts 72 may also bend around pulleys, corners, or
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limted to, carrier |oading or unloading stations, conponent |oading or
unl oadi ng stations, paste applying stations, drying stations, conponent
reversing stations, or «carrier tracking stations. [0048&| Mat i ng al i gnnent
features 160 of a carrier 40 floating in aperture 74 w2t MAR iZﬁi?ﬁTent
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designed to all'ow sone freedom of novement between carrier processing
st at i ongehmed bythhe wisiprgystempr ovi de "rough” alignnent that could then be

[0050] FIG. 7 is a simplified fragmentary cross-sectional view of an exemplary
carrier attachment or insertion system 190 that employs a supply vehicle, such as a
carrier feeding tube 192, to feed carriers 40 into a carrier feeding chamber 194
where a linear actuator 196 pushes a carrier 40 through or along one or more spring-
loaded carrier guides or carrier arm guides 198 that may compress projections 70 or
their arms 122 toward body 52 and guide body 52 into aperture 74. Feeding tube
192 preferably has cross-sectional area dimensions in proximity to feeding chamber
194 to permit only a single carrier 40 to enter feeding chamber 194 at a given time.
Skilled persons will appreciate that tube 192 and chamber 194 of carrier attachment
system 190 need not be vertical and could be angled or generally horizontal and that
other types of feed systems and actuators could be employed. Skilled persons will
~also appreciate that tube 192 need not limit introduction to chamber 194 to one
carrier 40 at a time, and several carriers 40 could be loaded simultaneously with
multiple actuators 196 or multiple pronged actuators into respective apertures 74 in

belt 72.
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refined by the vision system [0050] FIG 7 is a sinplified fragnentary
cross-sectional view of an exenplary carrier attachnment or insertion
system 190 that enploys a supply vehicle, such as a carrier feeding tube
192, to feed carriers 40 into a carrier feeding chanber 21% ﬁh ~a linear
actuator 196 pushes a carrier 40 through or along one or MA S ng-

| oaded !@%ﬂi er Fligligs simptified isite elevatjion desv 608 eRamplady cegiffrexyygction
projections 70 or their arns 122 towa ody 52 an ui 2 into
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carri eral@intiive eibasimeni; batated tiaonps 212 engageiedriowardnta meehapgleds of

belt 72. Substanii al si mul t aneq r . subsequently, actuator 214 pushes
bot t om IBEPRINES eoJfélet:%'P‘?gE‘ua%U #ﬁ‘{ ée@g’a@gyedzar rier 40 from engagenent
with i trsa?lh ¢1lge 9328 OdinBEd wagmehtaly drebs-séetiorih ividvedf apealtsovativad | |

e a

appr eci t carrier extraction sgstem 210 need not be horjzontal and
coul d bexemplasy cagisratiachment system 190b ferdepdiga RKEMRIIVELYRSS Phat gravity

el oycisPaeaie cAieas ABY s Ble ity eI A I o B ag ERIdre ol e
i nwar dl yAehrABAt feangles 220i fos assddaticumithcttetgdivenchraesiprand@G. 98 is
of an aprmRlited Gagaeeiay SYmeReMEr AraRAage cob TR aRs sy "
ot g S HPIARD. ShupdPRAEH SN i SRR ST omamesl -,
al t er na{doliectieslyireGs 9% tinlt ZdpmayGiaveRa usifoan solig thieknassfinelyaing: a9
| sometr ib(Cetv://éeergv d?lfle %Pripasl izei oF Ha\{/eon 3? tavg ?a(girra]g tsesméln@’ 526 W?ﬁ‘n a smaller
height dimension than that of drive strips 222, or drive strips 222 may be completely
distinct and be connected only by, and having spaces 228 between, carriers 40b,
such as shown in FIG. 9B. For convenience, reference numerals may be used
without letter identifiers to refer to parts generically.
[0053] Carrier attachment features 220 of belts 72b may include, but are not
limited to, apertures 74b between pairs of drive strips 222, and apertures 74c that
extend through vertical sides 224 of belts 72b or their drive strips 222. Apertures
74c¢ have height dimensions 232 that are smaller than height dimension 106b of
drive strips 222, such that body 52b or the entirety of carrier 40b can be inserted
through vertical side 224 of belt 72b. Apertures 74c are about the same size as or
slightly larger than respective dimensions of the ends of carriers 40b, but may have
flared openings in one or more dimensions to facilitate entry of carriers 40b. With
reference to FIG. 9, which depicts several exemplary embodiments, aperture 74c
has generally parallel openings at both sides of both drive strips 222. Aperture 74c4

has a flared opening along only side dimensions and only on sides of drive strips 222
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an alternative enbodi ment of carrier 40b. Wth reference to FIGS. 9A and 9B
(collectively FIG 9), belt 72b may have a uniform solid thickness

i ncluding and between drive strips 222 or may only have braci ng segnents
226 with a smaller height dinension than that of drive 3t§ MAR 2088, or

d t 222 b | et el di st t b d
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openi ngk0&d] botG’:narsnedelﬂaolﬁmbotﬂﬁaatul’titeé’_2§)t<7ﬂG heitso72b mayalsinelupge but aredngl
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di mensi ons and on des of drive strips 222 so that drlve strlps 222

are synmaeeh iaeaxrorecbﬂm%|W% Ssnai'ea%ﬁo'ﬁakﬁn%t%%% PoRis OF OhR' fealyLss gp
The! Ol ohrishS by, sy &l BRA gt alrBRRAEF b8 ifebidfed @nﬁrtﬁymmmc in

t he nee e way through the second side

of beI t sid@bwaliy of apaﬁmr@ségcmnmyn |b|ﬂttbaydntaaj@t&rhetwfa!ym addibpeallytispped
troughs that may or

h.eit d
strip 2?93'“9U§ﬁ m&wﬁf\éﬂﬁh%ﬁ%o %‘g/] bg’u ‘H'rf"t‘eﬁl?ﬁ SI R Ozé%utfjgﬁﬁa S: Yieon
wi thin %d Q@agbﬂ%ﬂke%féé £30 8hrh e@wﬁoﬁe@aémwrﬁgtu:%gopéd@abm@iiy7@bomay

al so inclu are not limted to unps, snall itional apertures or
pits, owithirhtre foqaazﬂmdlesbummlsmr@ﬁesﬁ02mrtﬂ<1ﬂ409086feaﬁ)é9bur es 74b for

g T R L L R L N L o
SUC h ca 1p’rd) jREtiGh Y8uERinedefidut @ise BRYs bE bbay 6araidtawienbotripass ot fed  si de
be 1S O e batiom surfaces 102 and 104."In additidn 16 Yarmier aitachment featured B20'ar"™! ! ¥
mated engagement features 230 that are integrated respectively with belts 72b and
carriers 40b, discrete attachment devices, such as securing pins 240, may
alternatively or additionally be employed to secure carriers 40b to belt 72b.
[0056] In practice, carrier insertion system 190b may employ, for example,
processes and equipment similar to that of carrier insertion system 190, such as
carrier feeding tube 192b, carrier feeding chamber 194b, linear actuator 196b, and
carrier arm guides 198b except that carriers 40b would be oriented differently and
actuator 196b would exert force on a vertical side rather than at the top of carrier
40b. Extraction can be automatically accomplished with an actuator similar to
actuator 196b. '
[0057] FIG. 10 is a simplified part side elevation and part isometric fragmentary
cross-sectional view of an alternative exemplary carrier attachment system 190b. A
maijor difference between the embodiments in FIGS. 9 and 10 is the orientation of

carriers 40b in feeding chambers 194b. Such orientation can be controlled by
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positioned on or wwthin the top and/or bottom surfaces of apertures 74c.
Simlarly, mated engagenent features 230 can be positioned alternatively
or additionally on or wthin the top and/or bottom surfaces 102 and 104 of
carriers 40b. [0055] Alternatively or additionally, carriers 40b, may

i nclude flange 68 and/or projection 70 positioned abouf 8 MARe of body

52 and JenptingararRsnsitiactivg tubad 100bte Mresuritagesert@Dbaodthafvbers 19408di ti on
to carrier aftachnent features 220 and nmmated engagemant features 230 that

are i ntiaghedesire¢ opeotatioal ySkiladpewsens wih Bisereptedhat belt £221010s ggneraliy e

attachnen i C i i - al kely

a1 Pl cBEen SYh-0E B B0B PRt s FRE B AR P ETORT 1
practi aselt £2t Firgy gémsrally opthogpailetd cLfdr aesctendhtaystdrar 90k dopae thepr ocesses
and equi pnment simlar to that of carrier insertion system 190, such as

carri erinpedignriintind 19940, carrier feeding chamber 194b, |inear actuator

196D, arrd, ar ,ar. j c . j

ori ent ABORBT el ift 1§ e riifed PaR <Kt Rlalip R el Pomelto Ay
si de r agfags skbichallvidviof barleinstig &eimpldBpcariier atathwentsystéa 190b that

automatically acconplished with an actuator simlar to actuator 196b.
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t he desj j j ' i a W bel2finl uUns
gener al Piﬂggégﬁéfat:%@é%éﬁré{r %‘tpg{:t%?reﬂﬁ?a&%/ésts%mé%@htg g\t;‘\'/gra(gm??e i nsgp tion
poi nt i holes@5Xintdaarrich@in hdkis 254nsBelk per ladley 262t ey bedlared tayeand; sirface

attach S 190b toward th i rtion point .in FIG .10. 8] FIG
1 1" 270 chibek 2 sriet ST et otes G imay el fareu hilel Sda APt

Cross seghicpudh wifauithe dselid® bNabEMMENATRUD thréRH ihe. aBeRehinBolkssyst em
190b that enploys securing pins 240. rrier insertion system 190b of FIG

11 enpl @92 may af may peidvssesnaelical oppriggs anotherkalt Gres andireay PAkerti on

system %%W%hﬁe%%§%rgugﬁ%\{ﬁé b.ogg{{\r(sf%eéii ™8 éleﬂg‘lrlr? KEFQ%I’Q% % S%‘E‘HHQG 11

r
additio on nor e uring pin rnsertion systens
Secur i nginy 40 resrbé oifcelys beampkhpa vayiegnafl differepit sibpys fretctingshapesiat or s

(not s h%mg]t)edtfgatiurr]ésf.O'(Ij'ggesescﬁgirl{gr; ip?ngs Elll(g] gar% gg etagglg lé Pnot\)/géi twi{%i erlln actuator,
particularly in embodiments where belt pin holes 252 extend all the way through belt
72b. '

[0059] FIG. 12 is a simplified side elevation cross sectional view of an alternative
- exemplary carrier attachment system 190b that employs alternative types of belt
attachment features 220 that cooperate with mated engagement features 230 to
secure carriers 40b to belt 72b. With reference to FIG. 12, belt attachment features
220 include projections with tabs 260, and mated engagement features 230
comprise receiving apertures that are adapted to receive the projections. ina
preferred embodiment, tabs 260 are divergent and reside at the ends of the
projections and at a height from belt 72b such that they protrude above surface 102
or 104 of carrier 40b when it is secured to belt 72b. The receiving apertures may be
flared or take on a variety of shapes as discussed with other features in
embodiments previously discussed.
[0060] Carrier insertion systems 190 and carrier extraction systems 210 may be

positioned along a continuous belt loop of other processing stations and may be fully
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holes 252 into carrier pin holes 254. Belt pin holes 252 may be flared
toward surface 108 of belt 72b and/or carrier pin holes 254 may be flared
toward surface 102 of <carrier 40b to facilitate insertion of securing pins

240 through them Belt pin holes 252 nay or may not h?‘g&v ﬁgsi-cal
i the belt f d not tend all t toth
bot t om B CBAtPa 10 BXrBEf T D[ GPIRR BATiaty | i SRRIF G BT e %@ZJ&%" ’

ci rcul afroff REMPEYSs P50 BF Frohy sGtwallel traikeiy arbARRAs Ik phodesmgatatoroor mat ed
features. The securing pins 240 can be easily renoved with an actuator,

' pﬁr ti Ctrjlmc:hjna' @mglﬁymﬂ pefiess /e Apepeires pf @alhcﬂi&bg’szji\éiﬁt’é’w&aﬁgﬁd fhe way
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cooperate with mated engagenent features 230 to secure carriers 40b to

belt 720064}t h Ingreakeroative embgdingnt, belts 72tcontaindaplaceabklghed segmentsicl ude

proj ections wth tabs 260, and nated e f C L.se
ecet vi HPtrsenigrLES RGO AR b B § S RERER A2 IR B Searioniecedli g

pr ef er r adiceHRRthdrdil rentdRble BhsadrotHe Vi@ bttatishmeasmeanst Thbirendsn bé t he
projections and at "a height Tfrombelt 72b such that they Er ot rude above

sur f ace rampved enddelicgegraentiscontainingiwerni carfisrssl oF B@skd 28 Qould7b eashe
receivi rtur flared or take on a variety of shapes as

di scuss %p&gﬁﬁhg?ﬁérrgﬁ%gggr es in enbodinents previously discussed. [0060]
Carrier [pOSEY t i SKillsd PepsBnslRM ppdeciaty with réspidcitd belt-asyisteaeri@tioayrbe

positioned al ong a continuous_ belt | oop of other processi stgti on dand
nmay be POigRymMicsocomPRRENtINgBUfackiiingRiPEssses BRt f oﬁﬁﬂtsrﬂg‘l’% e e5P18%rs 10

in resp%ﬁﬁsgmﬂ{r@rmﬁ of EGRbYRENt 10 ABiTald AR, #aPaRfrd Fgesidhyvar e

tracking a ms in a processing station orr machine enploying carriers
40. Aperolese46) 4ndararaesod ®ean i extrgtdd fyomdealed? while dhércauwiese4Ddsat i fi ed

9 oo . ; e .
50 oo MIBERe Bmbanefise 7.0 TRE MBS chlrisrs i G ettor MEEPEUhBGRERRE, 5
al t er natyarehanesk BRfMereRebpSed angRRAtAIgY the RloasRtiings iethrosgoadifferent hat

each include one or nore carriers 40 or masks 22. The belt segnents coul d

be hel doroeges: héhe Hied eREIRIBIE Gsiuid atiernatively benbapried inde RrRATSCHBAMS2 The
0" o ousE TR e A B G0 o 5 RoitereaiatRicy, sk
for second end processing, for example, or the filled carriers 40 could be inserted
into a cassette for storage, transport, or sale.
[0063] It will be obvious to those having skill in the art that many changes may be
-made to the details of the above-described embodiments of this invention without
departing from the underlying principles thereof. The scope of the present invention

should, therefore, be determined only by the following claims.
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[0062] Skilled persons will appreciate with respect to belt-assisted
termnation or other m croconponent manufacturing processes that
conponents 10 can be seated centrally (neither end 12 of conponent 10
protruding much, if at all, fromreceiving holes 46), and carriers 40 can
be extracted frombelt 72 while the carriers 40 are h?!ierj]m 2@3 conponent s
10. The filled carriers 40 could thgn.he inserted into et**belt that
uses a different speed and/or takes Scorrponents 10 through a different
process. The {fille i gn@]g i fnto a
cassette for g' pagtclﬁ%tij‘::iafﬁlr ?‘g}étﬂl{éf‘gﬁﬁ‘gﬁ?"%‘?{ cesdsfﬁgltkj%%&?sdnglgggﬁegg?gi ng and

t hen rei hgglid £8clt surfacbahd béR apériresStheRtosfotn RiiteGRE &dgey forf eceidxgnpl e, or
the filled carriers 40 could %e inserted into a cassette for storage,

t r anspor suychearrieas, aéhe £l0C6@]ic componentsiavingdoopsnend ditherseonhpandrthe bedi 11 in t he
art that many changes nmay be made to the details of the above-descri bed
embodi neh¢iBg adapted; te be aneyed; Ry png ar ieare beld jgaslationgmechamisig do pder | yi ng
principles thereof. The scope of the present invention should., therefore,
be det or TIPSR G50y TRTC CREIDPFN BipchEsing SHURDS, CORRSME 2 8 MAR 2006 1. A
carrier for h | . i i ts LR, a belt

havi ng a bel tQéﬁsﬂg%@&g%gfug&%[@g%dg%ﬁ%@ﬁ@%g%#?@?@?%@r?'lfléehr nal edges for

r ecei Vi NguppdHaidl€ BviAE hfleadt e QUSSIrt RElE ABEQERANAAL B dicutérWak enpenent
di rensions, and the belt being adapted to be noved by one or nore belt

t r ansl at thercompohan idimansions pthebotih havigh bodep@imerer ¢gineasipasthat arpr ocessi ng
stations, conprising: a substructure including a body and nmultiple support
hol es t hemalles thansertequal forortespaidingrdimensionstof lacwiitaperires upport  hol e

di mension that _is greater_ than one of .the c onent _di mensi ons,. t he body
havi ng body  pBfFRE SRag bR e with die SIS, i 08 EXEing o

i cor ot SARLR (L RieRgy Pha Bave  FRE bithehcR spalBPR SRERARGI 1 Pom t ne

body and jhemhingigd of iRngg:; di mensi on adapted to overhang an internal edge of
the belt; a resilient coating that is less rigid than, and supported by,

t he subst ruct aresiliatindodiag thedelass RigidibhgantRappdated o dd @bstradtiret he support
hol es, each receiving hole having a receiving dinmension that is snaller

t han t he asdipgsoteceinink diottis ikatsire poaxrd withetbe supportdmiese dadhoreediviogibokel | y hol d
RS e R R P SRR

is adapted to elastically hold one of the electronic components; and

a projection that is adapted in cooperation with the flange to engage the internal
edge of the belt to brace the carrier within the belt and is adapted to permit carrier
disengagement from the belt, the projection having a different characteristic than the
flange.

2. The carrier of claim 1 in which the body has a perimeter and the flange
is continuous along the entire perimeter of the body.

3. The carrier of claim 1 in which the body has a perimeter and the flange
comprises at least two discrete, discontinuous sections along the perimeter of the
body.

4. The carrier of claim 1 in which the projection has a surface that is
parallel to the flange.

5. The carrier of claim 1 in which the projection comprises a nub.
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edge of the belt to brace the carrier within the belt and is adapted to
permt carrier disengagenent fromthe belt, the projection having a
different characteristic than the flange. 2. The carrier of claim1l in
whi ch the body has a perineter and the flange is cont zn#m%@ng t he
entire perineter of the body. 3. The carrier of claim f t he body

has a perineter a the.fl ange onprises at.least t L SGr
di sconti nuous&sec?ﬂloen%%é%rooﬁrﬁlﬂle %@ﬁ@&erpr&ecﬁ%co%gaf@ %gngcaar rier of
claim1l anjOY\’ﬁkigqglg&aQW?l%gﬂhe%&?s a surface that is parallel to the

flange. 5. The cafrier © alm 1I"in which the projection conprises a nub.
18 2 8 MAR 20D6 6Theldaeri€ediidlfin ®in whizgh Aheltab s Mtackd fohe iﬂﬂé%ia&ﬂtvi/iﬁﬂ
conprises a tab having a major axis angled away fromthe dy. 7. The
carrier Gebollpi m6 in which the tab is attached to or integrated with the
body. 8. The carrier of claim6 in which the tab is attached to or
integrated wi $h thee ¢ardergef clgm qlewhish thestab df atachedroror;iptegrafedvith e
proj ectign conprises a tab having an engagenent surface that is adapted
for engaﬁ'lerfgmgﬁe internal edge and an opposing angled slide surface
adapted for fgcili I i g . i.er..into. t e. 10. The
carrier of cl g’i m 1’1‘?%}&\?\1,{}9?1’(:%%?3 %%1 g@b@%?ﬁﬁtgé@%ﬁﬁ? %n?égespa{}ggp ?ﬁﬁ Lrﬁ{ net al .
The car re@a§&ﬁeﬁlswfmekhatns W foR@ngRSid 1he Mtem@Pdgl Gnd aRPpp&HE: an 11.
el astoner. 12.The carrier of claim1 in which the receiving holes conprise
cross seaglahdidehatfacer ®laped dorfatiitating dndedtion «fi thercarcies maped, apegateangul ar,
slot-like, or oval. 13. The carrier of claim1l in which the substructure
and resilient 1@oat Theycaroapef dainpbliy whichrthe sybsapeiutescompgisell plagicedit har dness
and resilience characteristics. 14. A carrier for holding and transporting
el ect r onft onponents in a belt having a belt height dinension, which
extends bet wegf toﬁ’h@@ﬂ{i@?&f @H%nP?'iﬁ %&'hftﬁ&?e%ﬂienf"‘@o%tiﬁg'ﬁbmg%éstaﬂr es

edges T ofr I hg sueh car

t heret hrough to forminterna Fecerv rrers, the
elastomer.

12.  The carrier of claim 1 in which the receiving holes comprise cross
sections that are generally circular, diamond-shaped, rectangular, slot-like, or oval.

13.  The carrier of claim 1 in which the substructure and resilient coating
comprise polymer materials having different hardness and resilience characteristics.

14. A carrier for holding and transporting electronic components in a belt
having a belt height dimension, which extends between top and bottom belt surfaces,
and belt apertures therethrough to form internal edges for receiving such carriers, the
electronic components having component dimensions, and the belt being adapted to be
moved by one or more belt translation mechanisms to pass through one or more
component processing stations, comprising:

a substructure including a body and multiple support holes therein, each
support hole having at least one support hole dimension that is greater than one of the
component dimensions, the body having body perimeter dimensions that are smaller
than or equal to corresponding dimensions of the belt aperture, the body having a
body height dimension that extends between top and bottom body surfaces and that is

greater than the belt height dimension,;
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el ectroni ¢ conponents havi ng conponent di nensions, and the belt being
adapted to be noved by one or nore belt translation nechanisns to pass
t hrough one or nore conponent processing stations, conprising: a
substructure including a body and nultiple support holﬁs h&ﬁ{ﬁ@ﬁ, each
support hol e having at | east one support hol e dinensio ¥elgr eat er

h f j
(e one of RS STRARER o RS AL IE SRRCIRY O rRORORSLEE o
the bel t o@R@fdiy iiBm thbBolPsI RANAS flang A0l adipicd BRREHARy hat ext ends

bet ween top and bottom body surfaces and t hat |s greater an the belt

hei ght dinternaiedge oflie Bel; MAR 2006 a fl ange connected to or integrated with
t he substructure, the flange extendi ng outwardly fromthe body and having a
fl ange di nens# msxlmmnamg that ds/lesshiagid than, andhsupporibd bylgthe shbstmetutvednd, a
reS|I|en£1 coatlng that is less rigid than, and sup ﬁorted b?;o t he
subst r uchekriEecedriag bples thap ags; ‘iﬂaﬁ’@l Wéﬁlé]ée FUPROTL Aples cengh ireqeiving Role haviag ppor t

hol t. |
han t not SRRl g e RAeE %%u%bér'tilﬁteptg”%ﬁ‘%'gfﬁt B8 ai 1y hol d one
of Lhe eh@ipididefsfOhMRNER: o cRe@bflt EGhbARak Bha | S adapted Tn

cooperation wth t ' ange to engage t edge of the belt to
brace the carg ?ﬁi‘eéﬁbhlﬂidﬁ id fmphalih c@@@ratﬁ)naﬁtﬂpﬂ@dtah e%érghge fhefifiteal

di sengagenent fromthe belt, the proj ection having a different

char act eedgstafdhe belttottirace the gmgier within fedeltand issadapfedad pemmif cdrriet her
conprising an information or identification tag. 16. A carrier for holding
and t r andiseneagermens fioe therhelt, therpraisetionshavinga disferent Kharaefgrigiis) thasthef aces and
bel t - apeht ur es therein to forminternal edges for receiving such carriers,
t he belt ng adapted to be noved by one or nore beIt transl ation

Techant STe 0193 STOCRHANAANPT AIBEEcAATINEN pRERGRSTbIRLAIRLIANS.

conpri si ng: ody an e recervin e ecel vi ng
hol e haviggg resilient edges that are adapted to elastically hold one of
the el ectronic conponents; a flange connected to or integrated with the
body, the flah@e eAtcandérnfgr boldwey ahd tfansportihgelbatyniaoompenentsgna beltange

di mensi on adapted to overhang an internal edge of the belt; a projection

that is Bavipg belt susfacenpnst balt anerirestihersia tp oy interoalesdigay torreesiving er nal

such carriers, the belt being adapted to be moved by one or more belt translation

o

mechanisms to pass through one or more component processing stations, comprising:

a body and multiple receiving holes therein, each receiving hole having
resilient edges that are adapted to elastically hold one of the electronic components;

a flange connected to or integrated with the body, the flange extending outward
from the body and having a flange dimension adapted to overhang an internal edge of
the belt;

a projection that is adapted in cooperation with the flange to engage the internal
edge of the belt to brace the carrier within the belt, the projection having a
characteristic adapted to overhang an internal edge of the belt and prevent inadvertent
disengagement from the belt and adapted to permit intentional disengagement from the
belt, the body having perimeter dimensions that are smaller than corresponding
dimensions of a belt aperture such that the body can move within a plane of the belt;

and
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edge of the belt to brace the carrier wthin the belt, the projection

having a characteristic adapted to overhang an internal edge of the belt
and prevent inadvertent disengagenent fromthe belt and adapted to permt
i ntentional disengagenent fromthe belt, the body haiigi ﬁerh@et er
di rensions that are smaller than correspondi ng dinengi ) bel t

h th h i thi bel t : d 20 2 8
VAR 2006" o8 T st Brs ApLpng s Phist s falhiSe Rlanidio¥Gebden 2t Car e
adapt ed &ﬁ)e@ﬁ@ﬂﬁted @@c%ﬂ@%ﬁ%ﬁ?ﬁeﬂf%a‘?ﬁe? 66 214 oﬂn'fogé;{;‘ftﬂé cofipdathes on one or

nore of the component processing stations to Itate precise alignnent
bet ween grbeessiag istaionaedadilitddé PLRE&S alignmeat bePReenltfie cditRr @ad &i er of claim 16
in which at |east one of the alignment features is a hole. 18. The carrier
of cl ai progessingwtatialh a first alignment feature on the carrier is a tapered
alignnent hole that penetrates the carrier and has a | arger outer

di nensi on t hat7-t ap@iesatrisr of slain [LeAn whirhrat dHaskeons job the alignmenideatates fser  of
claim 18 fnﬂ which the carrier has top and bottom surfaces and has tapered
al i gnmerft "481 es descending from both surfaces. 20. The carrier of claim19
in which a pajg of d I t ) [ r ach
surface, ar eaic%axi%ﬁe%%ﬁ%é%&n%&'ﬁﬁ%wﬁ%S%:fﬁ%ﬂg%rp?rﬁzga?%g Ocr;!]lgcclillé r%%?i n whi ch
the carris@raftasd Aighhitht BOIEBRE pOibtrRRHEEtribt SndIREY% 184pdr bingr | Nt ernal edge
within the plane of the belt and in which the |arger outer dinension of

t he t apediednsibn gntepershohamaleminnbediaiension! ar ge as the play dinension. 22.
The carrier of claim16 in which the alignnment features facilitate

al i gnnment of 1%he eThesarrigyiof clamydrie mthich the warrinr hasdopramst botonesurfagese|

tol erance for rocessi ng by the processing station. 23. The carrier of
claim ZﬂdrP%?I@Fth ’&n@ﬁgtrl?%‘?s descdingom ot yrarssy mul ti- el enent or array

conponent s. Agarrier for .holgding .and tra arti el ect r.oni

conponent s iﬁfba befl?e Jaﬁ%%/ri %f(g)c_l%gll i@gﬁﬁ@g@g@a&%%@gﬁd aﬁ%&’?ﬂ‘f Os}?st’ k?é?ei nto
form i nt @IsBaGIRIIES hai surE] #bRBaxidUGHn CAMJiR:S, the belt being adapted to
be noved by one or nore belt translation nechanisns to pass through one or

nmor e conponentl.pr oTes&irfi¢r taddioI®in Whieh ) darrier has a play dimension

between its body and the internal edge within the plane of the belt and in which the
larger outer dimension of the tapered alignment hole is at least as large as the play
dimension.

22.  The carrier of claim 16 in which the alignment features facilitate
alignment of the electronic components to within a micrometer-level tolerance for
processing by the processing station.

23.  The carrier of claim 22 in which the carrier is suited for holding multi-
element or array components.

24. A carrier for holding and transporting electronic components in a belt
having belt surfaces and belt apertures therein to form internal edges for receiving
such carriers, the belt being adapted to be moved by one or more belt translation
mechanisms to pass through one or more component processing stations, the belt
including drive holes for moving the belt, and the drive holes providing insufficient
alignment between the carrier and the processing station to permit processing the

electronic components within acceptable tolerances, comprising:
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including drive holes for noving the belt, and the drive holes providing
insufficient alignnent between the carrier and the processing station to
permt processing the electronic conponents within acceptable tolerances,
conprising: 21 2 8 MAR 2006 a body and nultiple receiving holes therein,
each receiving hole having resilient edges that are ada MARt 20081 astically

hol d one of t I felell 3 : £ .0 0or integrated
with the body"l_,ql?[{dﬁea%;i f“é‘ﬁﬁ@%x@ﬁ@ﬁ@%b‘lﬁﬁ?&é’ﬁ @?r?%:(re;ﬂ e %g?/‘rlg%d havi ng a
flange diebmiBs éaBestfaire dddple CMINABAIRLIA BhEbN L e&@ﬁ@ni@fcomgyb@n&@ t; a
projection that "is adapted in cooperation with the flange to engage the

internal edgeflafgetchandesddttotop iltegraeedtwich thabobdy rthevlhigerextdndingadutwartihe
projection having a characteristic adapted to overhang an internal edge of
t he bel tfremdhebedyeand hianimgeeflanga dimenisiragtapiedtn ovérhang arhiateped] edgamef adapt ed
to perm}t intentional disengagenent fromthe belt, the body having
perinete e@elensi ons that are smaller than correspondi ng dinensions of a
belt aperture such.that the body can nove wi.thin a plane of fhe | t; and
one or nore f} pl;ggecgpﬁl mnfdawgggﬁ F‘_%%Pe loflm\éﬂhctglF ﬁaggeo{oheéjtga%f:rtgg L E}%p ed to
engage  SERRRG e AHAd RECAT BhBIEBL ! BEpHERioAaPAG 207 ToT e Of the

conponent ~ processing stations to itate cise alignnment between the
carrier @gfgacteriafio a8gted e ov%ﬂﬂih%(aﬁ-in@ﬁ}al ddye of @i bt andl prévedt Madverfent t her
conprising at |east two rows of receiving holes. 26. The carrier of claim
16 f urt hdisengoggméns frogn thebehisind adapiedto pecinitdntentionalidisengagemens fmt thieol es

t herein, each receiving hole being concentric with and supported by a
support bt dhe bodyhaxingperimsatergHmensions the are smplics Hh%lﬁ‘é)f%eﬁb@lcﬁ%t ure

conprises. plastic.o tal . Th rriger.of claim.26 in. whi the resilient

coat! ng. SRt St ShebRerure rF 1R tho Boayan et B ARG whi ch 't he
recei vi ng, ol es conprise cross sections that are generally circular,

di anond- shaped, rectangular, slot-like, or oval. 30. The carrier of claim

16 further copR diSthoft ARt alinSickBidaRifesOdn the carrier that are adapted to engage

respective mated second alignment features on one or more of the component
processing stations to facilitate precise alignment between the carrier and a processing
station.

25.  The carrier of claim 22 further comprising at least two rows of receiving
holes.

26. The carrier of claim 16 further comprising a substructure including
multiple support holes therein, each receiving hole being concentric with and
supported by a support hole.

27.  The carrier of claim 26 in which the substructure comprises plastic or
metal.

28.  The carrier of claim 26 in which the resilient coating comprises an
elastomer.
29.  The carrier of claim 26 in which the receiving holes comprise cross
sections that are generally circular, diamond-shaped, rectangular, slot-like, or oval.
- 30.  The carrier of claim 16 further comprising an information or

identification tag.
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identification tag. 22 2 0 MAR 2006 31. An el ectronic conmponent processing
station for processing electronic conponents held in a carrier securely

supported by a belt having a belt aperture therein to forminternal edges
for receiving the carrier and having drive hol es such gtgm!{ % bcririve hol es
interact with and are adapted to be noved by one or nore- Q ansl ati on

Techant STe o3PS, Ul LABpBLEP Rl RN hroRRE SRSt 2t 1 on.

the carrier having nu e recel vi ere each®recerving hol e has

a resiliggthporefidheldnat éaﬁi&qgﬁﬁﬁlgrsg Srell By £54H baviy Lo shepturd he el ectronic

conponents, conprising: one or Irst "alignment” features that are

adapt ed therctmn gefpemrigepattdges fornmt&dingetocdriat agineiig drivetholessudn t he
carrier to facilitate precise alignment between the carrier and the

pr ocessi thgt gealrive holes insersetowith amharecidapted) torbemov eskbyuonesor heterhglidi scret e
fromthe drive holes, the carrier including a body having, perineter

di mensi offanslation mgchanisgas fochass Rupughoine slasHARIC SOMBPIABhRIOSHSINGSAtoE bel t

t h. that the.body i t t f t ..wi_t hi
oD e e SO L Sk O ST LS Pl " 2
o ety ReiSeupie 63k A B; BOhE oot USBERASS Sofpshel | on o

conponent proegsei MOresfiat AlAnRht faftirdd Bt 4rb aldptédrotengageairsettive of the belt
ext ends between top and bottom surfaces of the belt, in which the body and

bel t havmated ghondialipanenofeaturésadn thet canderet faeibitatd precise adgpeatti ve t op and

bottom surfaces, and in which the hei ght dinension of the body is greater

than or beiwygen thesatnins and ithgrprogespimgstasionothespeond anated dignmppkfeafuses: r oni ¢

conmponeni .prqcessi stati.on of claim3l.in whic t, least. one of the

Firot or bl g Rta b pfn s thdedvis b bo e B 1 s & pin.

34. The g G6{oa0 81%'99%?\%%‘{ha8%8ﬁ§s}%&18§ﬁ%ﬁ€4§%s Qk ufe! b%it@g@&ufe%u\éﬂ' ¢h the
abre segments w eac cont

belt conprises replace Se( _ segnent arning at |east
one bel t thapBRIBdd} s ﬁd%lbte:’dﬁt_s Rkt Sn@nfoREib® withiR a pldi@ of HRCEEIOHdGnC oMponent

processing station of claim31 in which the first alignnent feature

conpr i sesvhichptha dvivé boles pajviteadsufficient3Aignitizat dteedn the carrieo op treehelt pr ocessi ng
station of claim3l in which the body and belt have height dinensions that
ext end bandwerproerssing sletipre tx parmit prpcespilg Xgthin acceptable tolerances.

32.  The electronic component processing station of claim 31 in which the
aperture of the belt extends between top and bottom surfaces of the belt, in which the
body and belt have height dimensions that extend between their respective top and
bottom surfaces, and in which the height dimension of the body is greater than or
equal to the height dimension of the belt.

33.  The electronic component processing station of claim 31 in which at
least one of the first or second mated alignment features is a hole and the other is a
pin.

34.  The electronic component processing station of claim 31 in which the
belt comprises replaceable segments with each segment containing at least one belt
aperture for receiving a carrier.

35.  The electronic component processing station of claim 31 in which the
first alignment feature comprises a pin with a tapered end.

36.  The electronic component processing station of claim 31 in which the

body and belt have height dimensions that extend between their respective top and
23



2 0 MAR 2006 bottom surfaces, in which the aperture extends through a
vertical side of the belt and has a height dinension that is smaller than
t he hei ght dinmension of the belt, and in which the height dinension of the
body is smaller than or equal to the height dinension oé Wzg@erture. 37.
A carrier |oading systemfor securing conponent carri erzs t t having
carrier BireRks. f; : j Fh% it : ien havi ng
drive fgéatgtd&? es s%séﬁﬁﬂ?g{he[tﬁﬁéﬁ%gﬁéégtgh%t apt ggﬂat%rt%égﬁﬁgggg{hgﬁ 1ot%g&lor nor e
bel t tranglatidight difi@ibanhsi s singlldtahisn themeipbhh didsioh of tictedt, @6d oNi €
conmponent processing stations, each carrier having nultiple receiving

hol es, ewbichitleckdightrijmbmslien dfahe bodyaisrsamilkr than or eqige td thatheight adapt ed to
resiliently hold one of the electronic conponents, conprising: a feed
chamber ; digieasipp of thecdpeiis. f or del i vering the carrier to the feed chanber;

an exit guide,positioned.in. proxim to the feed chanber and adapted to
direct the ca?ﬁi er AT gis}eghlt%ﬁsgcfprglgccgp}ppgqmgflrtrg%w‘gﬂlgeltf eature

positionggd.:i [ t i i de: . . . ed to nove
t he car rﬁ%?lﬁgf%ﬁépﬁa%%ttfgﬁtﬁggef&i‘%rsé?ﬁq%{%%’%‘g@% C%ﬁé%%%ﬁ%mﬁ{m g@i%ci ation

Wi th thefdagséd @ich al afeBERNS all§RdHotbe mved ok théik e 3Anfatsy St em of
claim37 in which the carrier "attachnent feature conprises a belt aperture
and i n whieclianish® t6 passi tarouigh ®ne de smode bleckyoriavor neﬁﬁ?ﬂoﬁﬁs%'mg sehitioRs1Si ons t hat
are small er than correspondi ng di nensions of the belt aperture such that

t he bodyedch catfigsthewing anwltiplewgeciving holes,trach reppiving hade hadnhavesilestre novenent
within a plape of the belt_while being securely supported by the belt. 39.
The carr F@gﬂ tB%fdﬂ pdapted orrestligntlychold ppesof thy elgsirenic cRBPeREILS, SPIRFISEEh rent
feature corrprizee%cgm%ﬁlet, aperture and in which the carrier conprises: a

fl ange connect &%t T nt egrated with a carrier body with top and bottom

surfaces thr Oggﬁbr%f]i\’ath e&gﬁ,@hﬂ%% Qi So d %}e&l}fha“i‘ffﬁ nd, the flange

extending outward fromt ody havi ng a flange di mensi on adapted to
overhang an amegit gaidegdgicionéd inhygroRBhity tostli HeddhaambbeadTidaptedrtoi s adapt ed
to cause the flange to conme into contact with a surface of the belt; and 24
2 8 MAR 4008 theicpricf éuo iassociatian with adapiee ditichmeodbfeatuae positionadhint he f | ange
to engage the_ internal edge of the belt to brace the carrier within the
bel t, suPHXREY t@ Hie e guidfiiaBd i s adapt ed

an actuator adapted to move the carrier along the exit guide from the feed

chamber into association with the carrier attachment feature.

38.  The carrier loading system of claim 37 in which the carrier attachment
feature comprises a belt aperture and in which the carrier includes a body having
perimeter dimensions that are smaller than corresponding dimensions of the belt
aperture such that the body is adapted to sit within the belt aperture and have some
movement within a plane of the belt while being securely supported by the belt.

39.  The carrier loading system of claim 37 in which the carrier attachment
feature compﬁses a belt aperture and in which the carrier comprises:

a flange connected to or integrated with a carrier body with top and bottom
surfaces through which the receiving holes axially extend, the flange extending
outward from the body and having a flange dimension adapted to overhang an
internal edge of the belt, such that the actuator is adapted to cause the flange to come

into contact with a surface of the belt; and
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to suppress the projection to facilitate novenent of the body of the
carrier into the belt aperture. 40. The carrier |oading systemof claim37
in which the supply vehicle conprises a conduit having cross-sectional
area dinmensions in proximty to the feed chanber adapzf%chAﬁ mrrit only a
single carrier to enter the feed chanber at a given tine. 41, The carrier
| oadi ng systemof clai.m 37 in which the. suppl hicle conprises_a conduit
havi ng cr oss-%Bﬂ?cglﬂ%Fh%}seagame g?@ﬁga%ioﬁ ‘ HO%F ﬁlg{‘%F tpc?ng?'?e?r@%gger%%anber
adapt ed i i j i i S WM Tk Bt L h that a
part i cul e TR Blto e heLictr QinGRE bEl ogth W I A AR Wb e hod
for aut ogesupprekPd ippdie@fonGa FACIIRAR RGN cPcREbE the DBYY BOthd chidek @b thebdlechnment
feature for association with the carriers and having drive features such

t hat t heapeetute.i s adapted to be noved by one or nore belt translation
mechani sms to pass through one or nore el ectronic conponent processing
stations, eacff-car Phesarripilopding gystem of elaira 3diin whirhHbe swplh¥ehidéch have a

Ty e i bR 5 7
th el ' t ' ' ' f th ' d
gui ai no. CAmtES PPk R eEh A ShbPTaliedd sheC Bt oBBRaL daBEh on i 1

the cargiger attachnment feature of the belt. 43. The nmethod of claim42 in
which the carrier attachnent feature conprises a belt aperture and in

whi ch the card4ler Therarrisekhadinglsgsign of eima@7ad whichothe supplggeldtied with a
carrier body with top and bottom surfaces through which the receiving

hol es axfemprjsesatconduit having ¢rassgrectionad arkardymensions rinl pfaxamity kethsdegd and
having a fl nge di nensi on adapted. to overhang an internal edge of the belt,
such  t hehanias adapiethio MYRHRY prigréationRiLatrion Pithin the Fenid Yeh feapel t when
the carrjer. is .expelled_and.guide nd in ich the carrier conprises a
projecti Bﬁuﬂ%{ f*’lcg%g&%{%tcégw’fi‘%PEecﬁ%‘gS‘? g"t&‘SﬁcWV\(gﬁ the flange to engage the
internal edges9f tRenbghd E&roduﬁﬁﬁ’aﬁ@d fo'ﬁ&ing%f %aﬁiepéatﬁltgggl% hdvald 4 i@ thin the

belt, such that guiding the carrier suppresses the projection to

facilit ahtadiepttaturefort deodithn With thecaaersi@d baing drive fbghtesapeit ure. 44.
An automated carrier extraction systemfor renoving conponent carriers
from a b#iat thesheltrig adapted torbeantadiyente drantrerbel tfapslatesmedtanisons toi t h bel t -

i &

pass through one or more electronic component processing stations, each carrier
having multiple receiving holes that each have a resilient edge that is adapted to
resiliently hold one of the electronic components, comprising:

supplying a carrier to a feed chamber;

expelling the carrier in a predetermined orientation from the feed chamber; and

guiding the carrier in a predetermined orientation into association with the
carrier attachment feature of the belt.

43.  The method of claim 42 in which the carrier attachment feature
comprises a belt aperture and in which the carrier comprises a flange connected to or
integrated with a carrier body with top and bottom surfaces through which the
receiving holes axially extend, the flange extending outward from the body and
having a flange dimension adapted to overhang an internal edge of the belt, such
that the flange comes into contact with a surface of the belt when the carrier is
expelled and guided, and in which the carrier comprises a projection that is adapted

in cooperation with the flange to engage the internal edge of the belt to brace the
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engagenent features on the carriers and having drive features such that the
belt is adapted t to be noved by one or nore belt translation nmechani sns
to pass through one or nore el ectronic conponent processing stations, each
carrier having nultiple receiving holes, each receivi ny H]MM mFl ng a
resilient edge that is adapted to resiliently hold one" of e electronic
conponent.Syi i %k R : il 1RfQr ' : t a carrier;
and a di iazﬁagggﬁ ngl nt'?lb gglit,u%tcgﬁﬁ‘aﬁ%ﬁudg%%@?ggﬁ%ﬂgﬁ? ﬂlleeg‘beg Itﬁ%ﬂggégtglg@n%t feature on
a carri facilitfe n@etleheéfethe 86 6f the tarrRe ikdthid Blt dpefiteassoci ation with the
belt. 45. A method for automated extraction of carriers frombelts having
carrier attathneninfe@mmatedcafrier exgraciivinadystem for rémdrdhg e@ngagenent f eat ur es
of the carriers and having drive features such that the belt is adapted to
be novedcayierseongp belihaving sprrier atizehiment foatwiescion assopigtionwighdeltt hr ough one or

nore el ectroni c conponent r ocessi .St at.ions, each carrier having

nul ti pl equéggp?ﬂtﬁﬁaqﬁ&? gu the.carsiers %@E&Y%gﬁﬁ? atyges, sugl that Fll?gtiqltilént edge t hat
i s adapt reshl I | e i C S,

conpri si %dép{eraetctg%ﬁqog;a?rw 5’? r8n(a) Pg)rggg gg%&gatglﬁarﬁ%@%ﬁxﬁgm @ﬂgﬁﬂgﬁéhar rier; and
Suppr esspKor M6regédiroRRIRMEITRB: prEREUAE s@foR, S daffierRvin@Ghilifipt € r emoval
of the carri err from association w tﬂ ?ﬁe (():aF ?iﬁ{er aatl?racﬁ{r?gnt flgat ure of the
bel t. 46recdivingmeildsodacdf recdivinghéle Haningtd ebiliehitedpa thidt & adapiEpié SEs an
information or identification tag, and the characteristic of the carrier
conpr i sekesdieptly heldtamgtof theneleatromisscompenemtsycomprising: he carri er has passed

t hrough a processi ng station, 47. The nethod of claim45 in which the
carrier attach¥EPr s detseng inforgation abentgqatrigfpand ure and in which the

i j fl d i d wth [ bod
wih top and bareumeeuPRIEuERTGCuRrAng i bel Rl RatePod™d 211y
ext end. et LpAGRGRK EASIAIGE AUCURLF o EBS: DAFLAM aving a f1 ange

di mrensi on adapted to overhang an interna ge of the belt, such 26 2 8 MAR

2006 that thés5f| angBetbod faGinfontatédEftReBo0bf EdifieRRetdm BB hdviley Caafiéd er 1S
engaged with the belt, and in which the belt-engagenent feature of the
carri er sitapbmiest featunes freassowation With bieki-eagaganecht ifeatems pé tieet ¢aoriensi t h t he
flange to engage the internal edge of the belt to brace the carrier within

the bel t 20¢ hgwipgArixe festyrss puch thaiihe belsisglapied tpbsjmeveddly Qus or JB9Te; ¢ at e

r val h fromth rture; an .
enova Bélt Erar?slatl)t?odrymechoamstmseto%ses tth}Joueg’h oa}ledor more electronic component

processing stations, each carrier having multiple receiving holes, each receiving hole
having a resilient edge that is adapted to resiliently hold one of the electronic
components, comprising:

receiving information about a characteristic of a carrier; and

suppressing the belt-engagement feature on a carrier to facilitate removal of
the carrier from association with the carrier attachment feature of the belt.

46.  The method of claim 45 in which the carrier comprises an information
or identification tag, and the characteristic of the carrier comprises a value that
indicates how many times the carrier has passed through a processing station.

47.  The method of claim 45 in which the carrier attachment feature
comprises a belt aperture and in which the carrier comprises a flange connected to or
integrated with a carrier body with top and bottom surfaces through which the
receiving holes axially extend, the flange extending outwardly from the body and

having a flange dimension adapted to overhang an internal edge of the belt, such
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exerting a force in a direction fromthe bottomsurface to the top surface
to expel the carrier fromthe belt. 48. A carrier for holding and

transporting el ectronic conponents in a belt having belt surfaces and belt
apertures therein to forminternal edges for receiving _such cazr jers, the
belt being adapted to be noved by one or nore belt trand EtMAR] 088 chani sns

o P U £y TR P8 08 SR TR 2100,
each recejeyi &?Jhglotﬁcﬂ@l‘{é M-é@%ﬁ%ﬁ@ﬁ}tfeﬁg&e& t ?eﬁrri%f @oﬁﬂé%s%?perbﬁcﬁé)@s'[ ically

hol d one of ectronic onents; a belt-engage ature connected

to or integriah@ped fnftobperaliGdWithtthe flagdd to LBIROAIBMErnaPalgerof tRélBgIt ed to
secure the carrier to the belt and to permt carrier disengagenent from

t he bel t tobhaselihd cardagwaighimeghe bélgdurther dvayirisingone or nore upper and | ower
proj ections extending outwardly fromthe body, the upper projections being
cl oser to the SHPIFeSSiNg the Projeqtigntte il remp vl of thedwsly Heqm ghecdpeeiaie; t o t he
bottom suaf aces, each upper and | ower projection having a characteristic
adapt ed tH%ver hang an internal edge of the belt and prevent inadvertent

di sengagenent . t 1t ot ent i

di sengagenent e?‘%@%#:ahr}gmggb%;ﬂgggogﬂgglrtﬁggég?@g{ﬁ{fi&%déar&{lel oh Sg{e}gélectg connect ed
to or integratgfelthd barkiBErBRMYe bbipe carrier identification device adapted
for conveying information about the carrier to a carrier processing
station positi48ned A vampiepforrtiolding and transpetting ektroAicreinpoderiioin 4 buli cat i ng
characteristics of a carrier for holding and transporting electronic
conponenthaving begltisurfacasand hglt bpértures thrpie to fonn intetnal edges forr weeivingerein to
forminternal edges for receiving such carriers, the belt being adapted to
be moved GHECEy thidpelt Bsdn ad@P‘ﬁ’ﬁ&’ §F Y et ¥ 108R OE FOTE Belb%%&tt ough one or

il i i ¢ eGR40 RaysGRRBRTRE o BRETORPHNGL Bl e FRChyr Ehhbinglay '
adapted to res l’)dd’?frﬁakdﬁg 8b Ind BHRSA Shrfsees @ﬁﬁﬂtgyg FecEURANAR! here 0 TPT i sing:

selecting a size, “shap or pattern for the re Vi ng ;and sel ecti ng

a col or feach tdeeiviigshdle aatingbdsélicnfbdgdes thaddicatlaptet 6 eRbtically $i0RINgme cEnd/ or
pattern of the receiving holes. 50. A nethod for indicating characteristics

of a car rtheeletigenipebmipergntsnd transporting el ectronic conponents in a belt
havi ng belt surfaces and belt apertures . .

: a belt-engagement feature connected to or integrated with the body, the belt-
engagement feature adapted to secure the carrier to the belt and to permit carrier
disengagement from the belt, the belt engagement feature ﬁaving one or more upper
and lower projections extending outwardly from the body, the upper projections being
closer to the top surfaces and the lower projections being closer to the bottom
surfaces, each upper and lower projection having a characteristic adapted to overhang
an internal edge of the belt and prevent inadvertent disengagement from the belt and
adapted to permit intentional disengagement from the belt; and

a carrier identification device connected to or integrated with the body, the
carrier identification device adapted for conveying information about the carrier to a
carrier processing station positioned in proximity to the belt.

49. A method for indicating characteristics of a carrier for holding and
transporting electronic components in a belt having belt surfaces and belt apertures

therein to form internal edges for receiving such carriers, the belt being adapted to

be moved by one or more belt translation mechanisms to pass through one or more
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therein to forminternal edges for receiving such carriers, the belt being
adapted to be noved by one or nore belt translation nechanisns to pass

t hrough one or nore conponent processing stations, the carriers including
a substructure having a body and multiple support hol es?thi¢ARl pglgeach
support hol e having at | east one support hole dinmension that is greater

than one Gfpblitht RERIARE Sraflbi RAIPERriet R i¢ ARRIHe r&@ia/g% RHAPRAAd N9, &

resilient materi rma recelving Is a resiliently
hol d an dbaféd #0inCa RilRaNMAteriat HAPTs Haped t6 edsAednkIN okl Fsgeetiveéhape, or
pattern for the support holes; and selecting a color for the resilient

mat eri al destioniti watpeneite, inpeisicghape, and/or pattern of the support hol es.
51. The nethod of claim49, further conprising: enploying a first color of
resilient nat Selegling dsizedihapy, ©r patgrador dpzecedfing Beles\Aidg  hol es; and

enpl oyi ng a secl%nd co i l.ient materi.al. to_indic second size of

| f |,
recei vi ng hol &€CigA F&F)g?oréfﬂ%rsebsgggmatg{}%@én a5 ghecfiifes & %ﬁ? ¥ the first

and Seco%tteﬁxi&etﬁe pe%le%g?ﬂﬁl@ser ent. 52. The nmethod of claim49, further
conprising: enploying afirst color of resilient material to indicate a

first shape ofsy ecei vidithd 0P lRidatingf eh@RERHCH 8f & caR PNk HoMiRE af resilient
material to indicate a second shape of receiving holes, the first and

second cakamsportiag Bizcaofhit eomponeatdintatelifiav iy ritdusfacsnad bshapaaréei ng
different. 28 2 0 MAR 2006' 53. The nmethod of claim49, further conprising:
enpl oyi nghereii fosformdnisrnadedgassior resatvingasushicatriars, the del demgadaptedto pattern

of receiyvin Y;f‘glgl es; and e Io&ié%gqa second, color of resjlient material to
i ndi cat e 2 BEYSHRY pog pemergbelt tipn fgeqhanisas t passythrovgh 9RE OEBIOEHd col or s
bei ng dif he fir econd atterns. heing different. 54. The
ot hodof TR bnBScd: e sddiShy, 3L cERE" BerBRle S BrIRRE N SO - 107 nea
by cross i a I I I P ect angul ar,
oot -1 ke RanbioBe, dipBordlofes ARIERE cadh SippEk Bl p A REaet BRE Bippote oM e

recei vi nghdletizgenion that is greater than one of the component dimensions, the support

holes supporting a resilient material to form a receiving hole that is adapted to
resiliently hold an electronic component, comprising:
selecting a size, shape, or pattern for the support holes; and
selecting a color for the resilient material to indicate the size, shape, and/or
pattern of the support holes.
51. The method of claim 49, further comprising:
employing a first color of resilient material to indicate a first size of receiving
holes; and
employing a second color of resilient material to indicate a second size of
‘receiving holes, the first and second colors being different and the first and second
sizes being different.
52.  The method of claim 49, further comprising:
employing a first color of resilient material to indicate a first shape of receiving
holes; and
employing a second color of resilient material to indicate a second shape of
receiving holes, the first and second colors being different and the first and second

shapes being different.
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defined by cross sections that are generally circul ar, di anond-shaped,
rectangular, slot-like, or oval. 56. The nethod of claim49 in which the
carriers conprise an information or identification tag. 57. The nethod of

claim49 in which the carriers conprise one or nore firszdgawnml
features that are adapted to engage respective mated seco g nt

features on ogg orp {n@th%o{f@?airﬁ%@pﬁﬂﬂ{%}c gﬁﬁﬁ%l ng stations to facilitate
pr

preci se alignnent between the carfier an cessing station. 58. The

met hod of cl aélﬁi)l%?in§fa%ﬁsh&ﬂoﬁ%&iﬁi_@ﬁﬂﬁéteﬁﬂ% MdicHe 2 fikdt pakera@for of
resilient material to indicate a first size of receiving holes;' and

enpl oyi ngeceaiviedadet; and or of resilient material to indicate a second size of
receiving holes, the first and second col ors being different and the first
and second sPERlOyBgiargcend ¢adorcofiresient Miteriakwo indicass a sdcahdrp8Em dlir t her

conpri sing:. enpl Qyi ng first color of resjilient material to indicate a
first shé%é“’b‘??mgéerfhﬁ ﬁ@t angyesend %Wsé%?ﬁ}gdg}ff?@n%\a@éé%ﬁéﬁt%@ &7COB resilient

mat eri al L hdi.ca econd shape of receiving holes, the first and
second cg%ltgerr{slsn‘géeul?%%l 8?‘?”?‘& ent and the first and second shapes being

different. 2952 8 WRRLZA0A ofehim 4WCinGRLIH ﬁfe&ﬁ&ple lo?g{g@ r%gei'{-/iﬁ%%ieg bre NE

carrier identification device conprises an he carrier of

cl ai m 48 definedttycdrodshecticss tha far€ 8¢reEdISasSrcaae, diAmbRI-Shapkd Stectadduléhment
features that are adapted to engage respective mated second al i gnnent

f eat ur es sotrlibmyerevaliore of the conponent processing stations to facilitate
preci se alignpent between the carrier and a processing station. 62. A
carrier for héPdi ndhamethodafclm I2nig vehigh theshares ob thsorseeivingibales ape| t

havi ng a ,bel t.,surface and |t apertures therein to forminternal edges for
recei vi n&eﬁge&cw QP Seehas tﬁﬁ@%ﬁ%ﬁ@@n‘f‘ u Bmend-shapsd; 155 B8 ¥onent

di mensi opRy iR@Ghtfyg belt  being adapted to be noved by one or nore belt
transl ati on nechani sns to pass through one or nore conponent processing

stations, conpei si Tge nietfdddstiolaift 49 B wHich t dAfricks bo@priansh Medridanbe support
hol es therein, each
or identification tag.
57.  The method of claim 49 in which the carriers comprise one or more
first alignment features that are adapted to engage respective mated second alignment
features on one or more of the component processing stations to facilitate precise
alignment between the carrier and a processing station.
58.  The method of claim 50, further comprising:
employing a first color of resilient material to indicate a first size of receiving
holes; and
employing a second color of resilient material to indicate a second size of
receiving holes, the first and second colors being different and the first and second
sizes being different.
59.  The method of claim 50, further comprising:
employing a first color of resilient material to indicate a first shape of receiving
holes; and
employing a second color of resilient material to indicate a second shape of
receiving holes, the first and second colors being different and the first and second

shapes being different.
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support hol e having at | east one support hole dinension that is greater
than one of the conponent dinensions, the body having body perineter

di rensions that are smaller than or equal to correspondi ng di nensions of a
belt aperture, and the body having top and bottom surfa&gg; ﬁ%rzﬁ i lient
coating that is less rigid than, and supported by, the s tM t and

has receivin ol . : i al M the. JoTol 7= I ...each receiving
hol e havi ng g6ad!r e%%%eﬁ%%n&t%%ﬁ&e Js&r?r%ffsrIliger:m L%%(ﬁeglmgupport hol e

di mensi ogornaptéhes AARF 1D Agapted to el astically hold one of the electronic
conponents; and a belt-engagenent feature connected to or integrated with

t he body, thebbel tThecurgenfoldinf 4inuwkichdaptagdert @ngeisey énctdrenerarfirster to t he
belt and to permt carrier disengagenent fromthe belt, the belt
engagenmedlignmeat fepar¢sahatraye edaptest torapgegeuspractivamated seeomd plighmenti ons

extending outwardly fromthe body, the upper projectiaons being closer to
the top %ﬂ?‘F%?c‘B’so%?rﬂi TporS qfé%?o"‘&i%é‘f’@d{m@ﬁﬁ%méé’iaﬁﬁnscqo(ﬁ@r‘tafecpr??’@ bot t om

surfaces,;: | ower .project.ion having a characteristic adapted
to over hzéh egﬁgﬁﬁﬁée[} ﬁxggagb%émg]a Hfh%es%% §taﬁ% prevent inadvertent

di sengagement 6§ r oM\t & Behi hARH %I%gﬂnﬁ% Jnfic ¢ hiQ

di sengagenment fromt helbel t .@lgs.g a?ﬁe carri agétméﬁﬁ%{:%ﬁ@%%@%%gﬁh
and/ or | bavaiig Pbel} enficenad BER apéthfies thlrein to form internal edges for receiving

h

t he upper

such carriers, the electronic components having component dimensions, and the belt
being adapted to be moved by one or more belt translation mechanisms to pass
through one or more component processing stations, comprising:

a substructure including a body and multiple support holes therein, each
support hole having at least one support hole dimension that is greater than one of the
component dimensions, the body having body perimeter dimensions that are smaller
than or equal to corresponding dimensions of a belt aperture, and the body having top

- and bottom surfaces;

a resilient coating that is less rigid than, and supported by, the substructure and
has receiving holes that are coaxial with the support holes, each receiving hole having
a receiving dimension that is smaller than the support hole dimension and that is
adapted to elastically hold one of the electronic components; and

a belt-engagement feature connected to or integrated with the body, the belt-
engagement feature adapted to secure the carrier to the belt and to permit carrier
disengagement from the belt, the belt engagement feature having one or more upper
and lower projections extending outwardly from the body, the upper projections being
closer to the top surfaces and the lower projections being closer to the bottom
surfaces, each upper and lower projection having a characteristic adapted to overhang
an internal edge of the belt and prevent inadvertent disengagement from the belt and
adapted to permit intentional disengagement from the belt.

63.  The carrier of claim 1 in which the upper and/or lower projections are

nubs.
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