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term nation process. Background of the Invention [0004] As conputers and
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the internal conponents, in these conputers and other conponents, have
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into the same overall computer container. For exanple, the capacitor

devel oped by M chael Faraday in the formof a Leyden jar has been reduced
in size to thatpgfay & fiébt:‘&hssalt' FIGS. 1 Aand 1 B (generically FIG 1)
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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



render it hard, easy to handle, and easy to reheat for a sol der connection
to copper strikes on a circuit board. The process of coating and firing
conmponentwobOo4/m6s3al | ed a "term nation" process. FIG PcBushaan25767

mul ti-el enent or array conponent 10b that has multiple discrete lines of

sol der te 14b1, 14b 4 neriically 14 | I 0SS
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to surf areeddit tcaid beowaahess e dihestestie inehgre.4l@@)or on any portion
thereof. [0006] FIG 2A is plan view of a prior art carrier belt 20, and
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orientation I n conponent oles 26 in masks 22 wt eir respective ends
12 (or s<abedp “erpisatibrabowdamsdngledients thatkpopirinpat gieated sempptadyresdr i ve
spoke wheel hpl es 28 t dvance the hi p-1 Qaded belt 20 tq. a .di pper or
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thereafter pass conponents 10 through an oven to set the paste before
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t hem acturers with a high mx of conponent geonetries may require
frequent bel't 2 WD 2004/016532 PCT/ US2003/ 025767 changes. The cost of a
new endl|[@886]bel FIQRAvst planevdw of a peidr addesri@2bels2@, ayrd FIG@.228 js a arobst he

d ti t in. ch ' d | ng. belts 20 tak .
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on and efehed@ tol FIGRIZN ¥n8OH, astdvEhiishdl FRSthEabI Mg spasmasnhingidpel ts 20,
maki ng them useless or adversely affecting the quality of the parts
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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
2



process primarily because sharp-edged conponents 10 tend to cut, shave, or
ot herwi se fray the hol ding surfaces of the nmasks 22. Once such damage is
done, slwghdspoisssal | er conponents 10 or those havi ng apsiriushaodp2zbt er ed
body shape are generally not held in masks 22 with sufficient force to

d t f 0. ks 22
ven i T CARYSS ShegBst O b T Bt o el ey o Raoazn Stoeanl
nei t her aRB3KE dodnfifte @@éd@t&%d&h&:ﬁaﬁg%@% NRingnewaRIB D tak@@@%y from
Re- masking of a belt 20 with new masks 22 presents its own set of
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desired gli nces d t f conmponents 10,
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r ocessi I in the
e

pr ocessigegellytnayheld v mapks 3L v nf forradtopgvoid Imigaligignemeordess/ef hol es

necessi COTHOBRHCaMEERRZZWY STey WRHEBLERven e, 87 A Gy S bR
wheel s, sfiglé ey of@nkporertadrand airither makke 22hirtbelts 20sdretinexpateiwectes, and
processi ng stations and necessitates | abor-consum ng alignnent of the

processi'®aCc8t ati ons to each other. Such alignnent requirenents increase

oaut ot 008k, REmEEEFY Lol WRE R, BASKS 87 P BOETR s Wb sef e orer T
o 2ﬁ925”f“??4?m?58m°‘*“? g ﬁ”“”"?a'!??“’t‘é’“‘“’ TV pai ol contact pada 601,
Tob2, aRIIBESQEEnEr PRUTE SOl BB Bl Shutlest el itk 28 Ssanent
10b  canpodrrdift IgifEeut aﬂeﬁwﬁémﬁnﬁneﬁéa@n@ |U|s§&0|n'§0é\ﬁé;¢ihé SiAahgsk s a circuit

board. Sunmmary of the Invention [0 An object of the invention is,
t her ef opessible; howevee the rsgb/|e@¢:ead|tlee rubber—solvent solutions 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 10b, 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
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conponent carrier. [0013] Another object of the invention is to provide
such conponent carriers that can be independently aligned to one or nore
processi /goxvetiiessz. [ 0014] The present invention enpl opsTrispisoeset e
conponent carriers for retaining conponents in a nodular belt during

br ocessP oL A0t SR TROERER: RsSate sHER RPRhS T AIERneh oSl (o e
snappedcobitponth&MEOtEofen sliieidedmdnizatghmentof espedivepdireobelritactysds t hat
the carriers are freely floating in the apertures. E Ct:hq?f such carriers

has twdbbr. Habecand 1§hnesnericaltyut @Ry of sgider Rasig itk au cepmangMtsiPles,
S ed 1 | ; . e Ul :
Cempor ataniSTEe SfiftaREBIsIP Tun ARFERY aRlualdly REARESR Hrelitbedtde 10 11 xed

posi tion in theSimhiardwof theginvantioms processes. I n sone enbodi nents, the

carriers_ihglude a nore rigid substrycture to nmai,ntain aligpment and

pr ocesshﬁf&(ji t YR RAIES Pfe&‘@ IpYgRLen %H@rg{o%,ttp(prewggﬁ rﬁ&qugggpe | i nes support
hol es sugmpohdht Edypigrare suitable for receiving and holding the conponents
during the various processes. The shape of the resulting elastic receiving

hol es ci01] adhpetber bbject efctbevnyentionpate praNide Sych bapp@neohearniers thaind

the carriers .can quickly .and.easily be exchanged repnl aced whenever

i 11 or efERPe iOaRtATEY 1BHPd T Bbr o TRERETE SaeRecervi ng hol es
becone [E®14§0r MH& prdseht Mk)itioR eeiRogorapRiiabie cdmpohait ¢RTisrsclap be

repl aced wi thout renoving the belt, thereby reducing the risk of damage to
t he bel fetaimirg sompopenisdpicampdylar beltiskiring tafmainatien apgathen RgesRs Mg ne
associ a ' i ' el 1 I id hiects
and ady a1 g ulahspSERY e fim pERLASIiF ke Sl sorh BhlodifiEhls, RRELaRhs

de]E ai l edr@lesapﬂﬁnttbm manpedfiarorte@hsmbmemgagedémr&ﬂés foimexhinpthedeftds with
reference to the acconpanyin awi ngs.. Brief Description of the aw ngs
[0016] RHeisthating ggrrer aé‘%/ tfeglsy 'PanW%aBe’é‘Freéxgﬁm%aﬁ’fys @RI Nas
conpone ] ; e h | ] |0 . [ 0017
e 2Amg or fire Anivetfodess Sl 43 spc - aBaft o st Betat i, °
PCT/ US2 6x81 25 36¢h af 0ais8Ed RilG, i Brocessing stioneta teonadrasilydwldtheafreelyor art
carrier 80ﬁtion t hat i'tzs nol ded ,ont o .t hg carrier behtI (F)’f Fl G .2A. [0019]

FI Gs. 3AP3MRe Samer @nAdSRARENEY Uha 4xgd PPSEoNdia 81§ BRI ALIPENETBYS an

embodi NPRicesed. II®BbRAARbEdiARINtS, @he chRElndhideSa Mdreariigld 4BbstrecturskReCt i ve

pl an and side el evation views of an o ) _
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
the 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

[0016] FIGS. 1A and 1B are isometric views of exemplary electronic components
with at least one end coated with a termination paste.

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



exenpl ary renovable carrier engaged with a carrier belt. [0021] FIG 4Cis
a side elevation view of a renovable carrier having an alternative

proj ecti owoenggess2wi th a carrier belt. [0022] FIG 5 i canfseagmeimwary
cross sectional view of an enbodi ment of a renovable carrier show ng

or of cct I ETand s RS P sact A i B 8rialich e offter PRARRARLEZ0° 0™

pr ocesshitgded ahtothe dN08BDelFbFI® 25 a sinplified side el evation view of a
processing station alignnent fixture positioned over rratI ed al if?nrrent

f eat ur ef0BW]a ridhpR-alf) 8nd 25 arerrespeeidg piap @nderpgs-gectianall Mok dmgnent ar y
Cross'sgﬁ{ﬂo‘&'ﬂ'ﬂlen\"(i)fé{"r Ia@é(?tﬁé%gmé?ry carrier attachnent system [0025]
nplrfied si

FIG 8 Is a si e el evation view of an exenplary carrier
ext r act [@0R0]syskIGH. 40886 4Brre. reSpedtiveaplan rmoldi dide dldvatignwieves 9f arh an vi ew of

an alternati)/e exengl Iry carrier %tt?](?:)hrrent. s%/%fem [0027] FIG 9B is a
si npl i f PEEMPIAY ABHC ?6 | BHBT PTPRAREW DA GG Yt nati ve carrier belt
system LmzﬂcarFI@M@}s ABidRl 418Vt ViewsTRO&EInMEBHbIO Eadtict PEVIAE carrier.

[0028] FIG "10 is a sinplified part side elevation and part "i sonetric
f r agnenelesnative psejestion eogaged ity ao¢ardar Belfer nati ve exenpl ary carrier

art 1 SENAR o Fiekghe tpgeblantbrasd SehR! b o Bl Ele "
exenpl argmedablesiardér SHOWIRE detilstofrant fadio-freqiéryisideativation tagen [ 0030]
FIG 12 is a sinplified side elevation crgoss-sectional view of an

al t er naBpgeure:RRaFILINONIRICIGCEPN ad R MRted aligyneahiaatides Hehvegr agarrier

al t er nat,| engagenent feature. Detailed Description of
Pr ef err%h&%n%%&gsr’r%hgg?%t@&l] FIGS. 3A and 3B (generically FIG 3) are

respect {0623] anFl@ & israosisnplified sidenelevatiesieaf ofem peydeesingestatiat alignment
r epl aceﬁbl e Co ,onegt carrier 40 havi

multiple ro 42 and col ums 44 of
conponehirePeRlIPREY RYFEmaled piNTEE] ISR P emevaNis aBiT016532
PCT/ US2?§\%§1 257616, 7 isTdsinmghatg *rﬂagn?ecrﬂmr@a§§.sé&i&+én gsrégv Bféﬁ%g@@glé@ and

process t, various processing stations, and Fl 4A an
(gener i catriey aftaGhment systermespecti ve fragnentary plan and side el evation

e Of0du TR e Shob R S en SRR SR bt 826388,
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. 12 is a simplified side elevation cross-sectional view of an alternative
exemplary carrier attachment system that employs an alternative type of belt
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

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



4, a preferred enbodi nent of carrier 40 conprises a substantially rigid
substructure 50 and a resilient or elastoneric coating material or |ayer
60. Carriwo 201018382 alternatively conprise only a singl @CmatSR0G38R25767
sufficiently rigid to maintain hole alignment and sufficiently elastic to

gently but, firmdy hold co ents 10 for rocessing.. [ 0032] . Substructure
50 can H“'%A‘t?éd'aé Cﬁ@?pﬁqeng%@ﬁdﬁémgljfmsﬂaﬁltgn% ngq?%sm.bra% %%féOéiS, or a hard
pl asti cpréueshingsstatided, WaldeGSiddeanduBNgandticaly BIG. grire geditpesat ure  of
above about 200 degrees Celsius, a broad chem cal resistivity, and good

t her mal fragmgptanytpjan FRd siga elevalionviewssfiaruembedingentiof ayieplaseabley adapt ed

oret err SorrRRBH hfler Bp'HSRREN Sl BBy BRR T, AMNTRRERORRNFILS. 8ol oo
wal | s 54, aptefen@dverhbedibferaiofl cagier dordommprised HygubstantidiB dgid sabstactared4 of

support holes 56 that run between substantially paralle|l and symetrically
posi t i oRB@NAeR Easiliant or eiastepeds CBBW&maée“%“iQﬁé%y%fG?}-h agisy %E!'Qa%f

SUbStrU%Fté'fn%tiéglyi@wggﬁﬁdg%ﬁﬁt@ﬁai fidenfyggR t@"m??cntaiﬁ'*'\%%?” hol es 56

are preferably resilient coating l[ayer such as
wi t h analigremeonand kufficienitly ietasticrtalgestly buafiimily hoid erepohants tufasnet er val ue
of 50 to 80 Shore A to formreceiving holes 46 that have a narrower

di anet eP"99§87""%nd line the internal edges of, support holes 56. Resilient

coatingjdg8’ ESubstrRtEESBPREAY behhadkormatllNsich A€ HHFSINLRE nMdYrRisiah, or
di mensi ons oOf support holes 56 to desired 1nternal dinensions to capture

and hol &tegl,curgbarhplasiic, seh @isra polyathsuimide; with a \dcaksajteninatosareratiurdamaged

oo B IR A 66 s RAERS, R SRELR R PR MY BodSHBARR O
pl i abl esgibilgy. a¥hedmateriabof8ubstere B0 i prefergiiy adhptetiOowitidly dhdieefied by a

gi ven processing station. The el astoner coat|i ng or layer 60 fills in the
r ecessealignpeatsanddistanceshsdveenspepongntso! Q. nAtprefasred epbedigrent@feri al  at

‘he od . . ;
componasRua R AEolEes ally 8 BanE SRERIIR Y AR eRERI R Mo e
resil ![ gaperfoazfi%qi bg rbwgel2 &td calonins %qflufmipoai Ihqi;es ﬁﬁgd:a}:m(ljh tbrytwea?l [umber of
i nj ection nol di rocesses as are well kno o skjille ractitioners.
Sui 1 1 ed SHEFEBHRPTRISRIESIameTisall POSEONP dpGreectaeas SRS PRRRRIF 6 Wo
2004/ 016333 JP4flé H5A08D/SR2BEiFuctRS 80P Adsssdd bAtd 8 Bhdfisids bliged 64310

¢
coating layer 60 can pplied substructures 50 while they are
associ aseppait hhlesed srerpreferablydiledi argoatsdwith gesiigntnroatiagdayas®Q, such

substr u%ts%&sar? glais?onqep Irilgecgﬁéor\{\puebrb r,thhavnfgﬁ e&gl‘np?é'r@p&rrgﬁ%tet}yva?ueb 8% 50 2.
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 layer 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

practitioners. Skilled persons will appreciate that substructures 50 can be loaded
6



Resilient material 60 can al so be nmade separately and then inserted into
substructures 50. Skilled person will also appreciate that that

subst r uctwoesoflessand/ or resilient material 60 can be cacaruseadmads7esuch as
wi th colorant additives or processes well-known to skilled practitioners,

by sizes atter f ort hoI 56 and recel ving hol es 46
to faci MM tPZ)(egg?ér ??ﬁ@t% 38?"&%?8! 83‘3?8 'Q,Qa'ﬁygﬁ A ReAPHEOsses. [0034]
Ski || ed spps@stares 50 whlis ehapBfEas Hctatbd alitheysits I@%igboéw@l@zér bokas beb and
receiving holes 46 are preferably coaxial, neither support holes 56 nor

recei vi ﬁ@P“%I@%UUEB"UrW@S@ i 3 BIICESS Yiherg thelsane m@rSl&P@ﬁﬂéﬁtW gbelhdBes as
shown. snl%)ﬁ?m:gtgnal 6%"8&9\/\‘150"5@ ﬁ%dg%eggyatswr@ fhﬁ% |H§§1’?ée)<§(‘ﬁml ‘%haped

hori zontal” Ccross Section recelvin It a square,

rgct angBUBStruciuﬂ:Js, 5&l! Skmed pammut]varalb@eppmmab tharmswlw}fUmreerﬁml Irm?/ be ;
adapted to, secure co s 10 havin eci rect angul ar, paral | el epi pe
or ot helanéﬁ?\'frﬁﬁﬂﬁ?%ftmé ?§bpﬁ§6rt{e q:ﬂjp@goc% MG @éc‘@ﬁtwpﬂlﬁgaﬂcﬂdé'g'vﬁé Qay even

have ”H??g&%seg V\}H\glg{cﬁ/ﬂ?fb él(nﬂé‘cg a’%:"nu@ﬁ&?‘; ¥bfz%s RS, o$?%§t&ﬁ+é°6f‘”e 50 also

i ncl ude ange and an engagenent ure or projection 70 that
cooper atsapport émmgﬁﬁ and aetcelemglhﬂles 4@ to fextilitatersdrting de pther adentidication-

di fferent {ﬁ;ﬁﬁé’n th%ﬁﬁp” or art belt 20. A typical carrier belt 72 is flat,
thin, afd OCPP¥ti st ai nl ess steel, another metal, plastic, or another

sui tabl 20@3’4 Jer i Skineed efs’%nshﬁﬂl%&é’pﬁﬂéc@té’ﬁaﬂ @En&ﬁ@@@ds@;ﬁ&ir‘t hollé@r%' aigd _side

edges 7 Carrier belt 72 typically includes a series of drive holes 78
f or med aewwgngrh@l@r%ampsefe@béwg@malanemer sppasichaies 5ﬁmom T%(FQMGQ of a

Such- a8 M4 Bt B ka3l e Kififer ePehtf SRReA A TR bR "

i ncl ude%upg@h WoRds 56/ iy etriigatesmand-shaped herizemtal tiss rse@ﬁowlmlear eas or
apertures 74 oriented transversely to an elongated axis of carrier belt 72

and | yi fgceiviagholas 46 paweeibis ?(féluétfgégc'(?egal@d Qv clat evermuarthasizeratal ve

hol es 7 I J romeither
directi %F\ m&rt@ﬂ%té‘sd V?gb gqégie(g}wgﬁal{/rg%gnh@\}a%%?6&3%“&65&& perineter to
avoi d smamtpngmanpasallalecpmgsd at ehheabonf@ganor& Stppeit holez Gthand cendvdngr onot e
stress ¢r ck and ar ener made b cutti process wherein a
cutter i BRI 368 R et AR i kG SCUBRREST o agat net  bel ¢
72 as ifp @?ﬂsesswﬁfdﬁ?@ﬁb bl&% iR LEES af@hbb'@ar&%ﬁ%ap’élﬂent%&u@%rﬁt e

that apertures 74 need not be symmetrical "or symmetrically positioned, 7 WO
2004/ 01 p5gjecigT/ U82a0pREFte 10 eagdge Iaatara@ebeltﬂ’ééha’tmacmbe slenpealitoi ohed at

a0 o= Witdob785°Ing S HE0BRP87 LRl oAt phfi o Tek AR anbfagd onot o
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 parallel 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



to the elongated axis of carrier belt 72, and such apertures 74 could be
grouped parallel to each other in sets. [0036] The body 52 of carrier 40

i s shapedawoeo®ieidmi | ar to, but dinmensionally snaller thanS2@peeiare 74
such that side walls 54 fit within internal edges 82. Side walls 54 are

pr ef er abl apted to_be spaced away frominternal e s..82 al ong.one or
both s a8 BA SeiflsrS 5 =0 5o abahybE Wil RspBeeth 0¥ s880 Padtcr

about Opgit 720 Sindilar( ARe Ppordaealhis abapsrtukedTh mhpbefMidEto 5o pardilkpt when
carrier 40 is inserted into aperture 74, carrier 40 is able to nove or

"1 oat " tahenelangatedi adephearrieeagh I 23andsugh apeltivees7 4t conld bangigaipsd body 52

or aper Lgned to permt symetrical or asymmetrical gaps
al ong angéagleggv %%Q{ﬁegﬁfjg 6 and can be designed such that the gaps 88

al ong s{0(36]84 Emelbedyl52 36 capiertld istshapadio de sithilaf &, ot dinkeregiphallyy | engt hs
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def i nedobpoth sides 84rane/dredvesenbatht eniscBti of aperturef Zkky 3B ped8 ohabawtt @
carrier, syrfac 04,. 1 pr ef er abl reater that the thickness (or height)
106 of | IREM36P HrefeLatly BoHfAda. B SEHpIc S0P PR R EATEE 4008 car r er
40 is | gfirRd ipRONSerRRb 747 Safitg 400k tDI8 HioRe dr “ASt” Qlithfthel iRferd4) 1S

| ocat ed bel ow belt” 72 when carrier 40 is inserted into aperture 74.

Typi cal edges 8RaIf gipestul 4 arlbeatiape o [®dyrh2 or apritireyegn hadesgigaedrtped

carri or et EndeRl SdRtbyita e aRB i EXepdll 26 odftdibrace
that i sdpsighetalkch thatahggapeidthalbag sidésf 8¢ and @Rde 8% et badse sameayrdl y from
body 52 so that_flange 68 overhangs antélﬁggreferably contacts top surface

108 of BEfarent Byrmeiast leagtts 40 and%vigths Piiestyeel dre FRsPesperly Joamim,
Flange 68 4ieSmpi &kl @@rﬁplaé{ %‘ﬁgf}% &2 a@@ Wi%%gjsa&f‘ébéfwre 74SMRSLENE YR, 50 and
made fromits sane materi al . ange er

I'S also prererably “continuous
around TBbemenamd 8 rpmxi neter of body 52 and is preferably designed to have

| cal d 10 of t f 108 dt I met f
aoertur 1005 o Whie ot imgoeionS ot Boul B e sa s i fadpopetiit | | ed
per sons ghkhsioAPBF 5}(95(%:‘?15:@ 14 ahe thigkessG8r RBighB! 100 HREArHBt 40 Pefffieriasinh | nuous

and may conprise, f exanpl e, numerous "teéth" that overlap top surface
108 al odiptancea betweenfa tripdearriens@fawe 202 and EoBBOPCHTIE2DOBICGZHAGE  and/ or

ends 86 p?effe? Ef§ tgPera?eztﬁaP {hechk%iersTB I(gr ﬁé’lgﬁ{) i1§)% ot brgltn}%rr?n?éjrﬂgfsédgoés g bs

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



70a (FIG 4C), such as one at each end 86, sufficient to prevent flange 68
frombeing pulled through aperture 74. Flange 68 nay alternatively or
addi t i onawbyobkoiadssi gned to have dissim|ar anounts of povarshen®2@8a and
98b (generically 98) around body 52 at different positions around the

perimeter .of aperture 74 h.as_in. proximty to t [ r of
body 52?”?%(5?@?% %f?%ﬁ@éé?g'tcfr\fﬁa%ﬁgﬁ@yry@ﬁg%&q p'@?’%@é‘%ﬁﬁqe&ﬂfﬁgﬁ%‘ansi on
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permit carrier 40 to be "snapped" into aperture 74. Projection 70 is

adapt ed 106 of beit 72 suek thai hodyhZar thecentitaty aficapiari4Organ hadnsastastinseugh wi t h
fl Ii g 7 ' . 4
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each egghégﬁeésqu i%ﬁlg?\rteﬁ} g) secure C ar inér 4 atl n aper'?gse 7a4.yﬂlt35rlo?@%t on
70, if gobsitionednithuespestyto ey Ghand thet engagds Carres mttadhmems poimds alicing
di fferent rtions,of. body.52. [0040] FI G is.asimplified fragnmentary
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exenpl ayyo39]ol echireh 46GbreferaBifinast4 gﬂﬂ&ﬂ@h 70 tiid AitsSHdPw dradtegriited t ag)
150, and mat'ed alignment featUres 160 and 162 between carrier 40 and a
pr ocesswitly sibstriusture Botar flaeperGéhaerd estepdesutwargiyifrem bedwpdsipseferaply
conpris n r f ol ] L (t [ 0ojections 9 WO
2004/ 012@%‘% E%%/ 432%@% [@éb%?gn&%éf Bgfm& égﬁ'leg' 46% b2 sthp&ﬁ s

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
9



70), and nost preferably one at each end 120 of body 52, that are
integrated with substructure 50 and/or flange 68 near the junction between
t hem EacWotab/q@ssseecti on 70 preferably has an angl ed flpexiusc@3aesne122 t hat
allows generally radial novenent 126 such that arm 122 can be pushed

| oaged 7Oh A RColumpiiont at §aH bd 120t ooy 52 il IolRea 3 20,
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features and to cooi?@,zrate with specific tools or equipnment, such as for

i nserti Pgttem swiass hi? ebiianas €8 by o hejaht L3 thalieabyr thﬁ@@m ag\beh helghdr ence
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carrier-rnformation"or carrrer-iden cati1on a S Or evil ces, as bar
codes oto E?Eﬂébttam/ St teetpantieon betwasndppxurfase H Oemmdnutmtnmu edye 82 tter

mat eri al 152 within respective recesses_ 154 in su uct ure
Carri er faGHjt 6?@7‘&??6&?”‘[%@?"‘%&‘@0 @‘t% gpsdue i‘gr@cﬁf"&ﬁry 2235/9 \ﬁ&f é ‘to
RFI D taﬂ%eé?@s@ﬁgcé’%ﬁ‘tﬁaﬁﬁeﬂf&é§co rPréXidHeNhinh '19§ tbwgl‘d’b@&ﬁbﬂo and/ or Dby

group characteristics respect to carriers 40, I'D tags 150 can be
enpl oyedeleasé darrtaridp fmmfaﬂee&mre Vﬁpé‘sklllﬁd pensong mall appreslma that thehose adapt ed

to hold diff tt t faci l.i tat
sort1 g GpeBeRar: AdR o oRaf BRdies o RererclgeHisB i PSBIIRHRIETY  or o
40 to beanigedmsiriealtbaddrek§sbeiffc st aﬁcém@rfésﬂu@@rmﬁftoqioddemé vatiparrier

40 has been used, or the insertion force exerted to | oad or reverse
conponeBPECifio toala@r eaHinmentcaueh 8 el ingerting o reyovios camaersAGHOM er 40 i s
becom ng §P‘[’fé aﬁi needs to be replaced. Carrier- information tags can al so
be used®P ypi cal lifetime tracking of batches of carrier 40, such that
each coppaeint Weedefertnbe agaidi tsiFlGab| g prefentedf erabodiateht oA cairier 40rHay mat i on

10 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 would 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



WO 2004/ 016532 PCT/ US2003/ 025767 tags can be used in addition to (or

I nstead of) col or coding of substructures 50 and/or resilient material 60.
[ 0043] Siwoeod¥ilibszags 150 are becom ng i nexpensive, skiPCrdaib2@srnssmes wil |
appreciate that it could be advantageous to enploy two cooperating or

cross- jdentifjed RFELD t er, 40 that .ar net rical |
posi L1 ol CATPE LRE ™ eHAtBRAR SRS a1 Bplon Gorilg ofa PRt DEes pfapdior
aper t ur gesfiferitingtetinBe600f its two possible orientations and still have an
RFI D ta? 150 in proximty to a single receiver or other sensor or
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and numbers of RFID tags 150 wthin carriers 4Q can be a?B‘EtEd to,suit t he
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[ 0044] S a sli i ed side el evat Vi ew 0 rocessing s
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alignment pins are enpl oyed by a processing station ki per sons
Wil appemrat\ellltamtre@aﬁer hewevan thajihd pl@@lt@@amr@mumbemfﬁlaDpﬁalg ®0d t hat

proce55| stationssC 0 | i res 160
Cou a- bR eRieEnIa RH dh SAARSLs0 Sl s el e A sy
posi t i ogedrnthellbcatiins dfith@sgRstredmplidyed t6 étfices tHinfewaitidnersmwaé | s 58.
Alignnent_features 160 are also preferably positioned through at | east

part of RFlgitagsdb8tructure 50 rather than solely through coating |ayer 60
to incr th f r nst
wear . gtgéﬁ] E?&:'E; (Libzfr%rarép% dAggpre e‘%lg rﬁ\'%dfe%[}@%smgt&%ﬁv@ %ﬁtl cally
posi ti oﬁgtﬂxre aBngmﬂ'eamair&ﬁtahgamehﬁféatmw‘raﬁ pdsitioreed ¢ omr aignetdra featares

requi renents such as, for ers 40 rtur 74. Alignnent
feat ur 4506w & Expreray sareT Abaith srtiente LSS o ahap. Ristersh restef or 4o,
but can sfhenpest fe'a'ﬂﬂ%@ 0 A 16267 hoRs ar@rblﬁwmél%%ﬂwzal It hoRdseaer abl y

spaced apart by a large distance. Two or nore alignnent features 160 al so
faci | i t positipnediirs carier gorand altgrtrmerpimesa arglpiny@du yna peoagssimgestation,|ater al
novenent 5ﬂf carriers. 40 w t.hjn et ween

body 52 il PRz inptetials el GaeTEFadon i alidplteiare MO Bpcnal S g
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
11



11 WO 2004/ 016532 PCT/ US2003/ 025767 operations. Such operation m ght

I ncl ude, for exanple, sinultaneous application of nultiple spaced-apart

| i nes of wermwamabtsen paste across surfaces of array conpomdarseer3n@ive’ [ 0046]
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conpone hklflof dihShsign I8 QipSt 8206f are alidringent: piathatrig aspreférratsembOiktdntat i ng
alignnment features 160 of a carrier 40 floating in aperture 74 with

6
al i gnmaﬁ’f aligninenideaturs 162 w%ig@iéhﬁﬁi%@%mﬁr@'%gﬁéd?@vtéPﬁ{edadvant ages over
convent '[G’(g!f‘fi] mhﬁglpsacﬂgalaésﬁr?ig?fi‘&],bﬁghﬁ\gﬁw?fif?fu‘PQQ§ﬁ'dé9\ RWeEs ahgl oati ng

carrier gnne ermt axat al'ignment tol erances between
di f f er eprogessingsstation uatiat canteol afid duedeveach 184 enother duide michaeismeaiitani sns

because each statio ign to carrier 40 i.ndependent | | ndependent

1 annefengt Datchana e 152 snBeBRcespectie ABRTERLNGRSA 05 HETRRE. 81 bel
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al i gnnent "t ol erances of drive holes 78 can be rel axed, and wear at drive
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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
12



carriers 40 may be replaced. Belts 72 may al so bend around pul | eys,
corners, or 12 WO 2004/ 016532 PCT/ US2003/ 025767 ot her deflection points or
at proceswprego4atiaiszons, while rigid carriers 40 will maiparaiseoostokss? shape.
The rigid shape and i ndependent alignment of carriers 40 permt conponent
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bat ches theiSsledpddr B¢ FigicCERaRCARd irfldpendent alininenTicr\cafarsiqtcpargt but are
not limted to, paste thickness, flatness, and/or allgnrrent or orthogonal

seat abi EPIPONPhbpIvsEessing sgsReiaRsticedorha bettergrtimised apdmaene precise sk
> t ; . reater |
ol t or nap PO BN GBS LARORAR, Gt A8Cees i eaiatnd s BRI nd Bkigln tBtdHEs, e

subst i t Guet pretibe charapteristive qrasiiforrity ngydoclude! bonareyrsdtdimitedstocpaste  t hose

enpl oyed .in the_l aser, sem conductor-processing,, or. other indystries. In
such enbyekPRSS: E?t”@éﬂ?@oéﬁ\'@?m%ﬂtt()ﬁ‘ C{S}%‘é' i%@agﬁ‘% '[QFR?eﬁB‘? of fiducials

or ot heg, nteﬁfsemﬁéﬁgggﬁeémtunﬁanm%?ré&r%e_d%ﬁs%aﬂgawdmbﬁ@o§ﬁé85rf‘d“ to

achi eve very precise very accurate positioning between processing

st at i oniregeageresiisbditd carriers 40 and/or their conponents 10. The

fiduci al ul d even, be placed on the ¢ onents. 10. .Ln.such enbodi nents,
conbi naldefig o At BletpMyR RETHON DA G, BLTVRG A ES 162G ISR onal Ty be
desi gnedtdtnaldreWubsti@tdd w&ﬁl@mi&i-grﬂévwmﬁunub@bwéaﬁméystems, BugE8SSi Ng
stations and carriers 40 to provide "rough" alignment that could then be

r ef i ned thgse erployeddn the lasem sgroiggojuatpiprozessing, of ahier industiasagmsichr y

cd thgee ereplaysridn ts . istiasagms
Cyst om PO FfiRenis, Sk AOnFEERT e () e KA ORRRE o PIRE 10" uoe

192, tosliFfade teututedrthattfan be usaddsy thegoshtiopthdgystbmntbeichidd ver erecise | | near
actuator 196 pushes a carrier 40 through or along one or nore spring-

| oaded _@@Fjr"ieéy agggragespgq;itigrypgit@twg@rprpweﬁgg\gﬁ;gthrhgguwggprgmgrc@ggers.40
proj ect 'aﬂg%r%ﬁgigg?wlaﬁh&tesa{ %Zﬂvg?idpgt‘ré(gs[ﬁbytpﬁg\s&eﬁ%e?]gcé?d’bﬁ?hé’ﬁgﬁlpgﬁeh@t o

aperture pre cross-sectiona
di mrensi dfs Insuph@mbodiments, fceetimafiarisatineated Bigntrend éeatutesotiG/and 4689l e

carrier 40 to enter feedi ng chanmber 194 a, given tinme. . . Skilled persons

w1 apspud sy e dosd Baon s ot o Bavenbint s A ERRer oy o; em

190 neeghrbhdsshfy fatibhe ahd 2BFHG8ULdoRRoAIE RIIGH® a§RREAL Ihat BBHIHAREA Bk and

that of her tgpes of feed systens and actuators could be enployed. Skilled
2}

per sons refingd bythsoviaippraysteide t hat tube 192 need not linit introduction to

charrber | dfdnk 0 7 6% biiindd lnfbrbfForo 8008l Blev?Bf 5h BlamAlrg OU! 0 De

| oaded
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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mul tiple actuators 196 or nultiple pronged actuators into respective
apertures 74 in belt 72. 13 WD 2004/ 016532 PCT/ US2003/ 025767 [0051] FIG
8 is a siwplwédimaasigi de el evation view of an exenpl ary ca&CTiEsR00802378Tt i on
system 210 that enploys actuated clanps 212 to conpress flat surfaces 140

of fin 12 proj ecti.pon. ar 122.toward body 5 I i o)
rel easeﬁg{#‘f]ac SI%f' féﬁ 4?'&9}“@?\%35@%&'%“ Q%%gu?ff%c%xﬁrﬁaﬁbf Sglgllek %%gégtlon
Subst antygkhy2 50 it leafistoys htuated SlaRfRRIEND somprissdladsudadepishes bottom
surface 104 of carrier 40 to rel ease carrier 40 from engagenment wth

i nt er nafingergeR 8ol prPiagtien aims 122 ewasd bedy 52 efigarier0 el frfaces

. - : 0 ) : q
coul o ba BT gnGRckeny i SBRP e D TLER T Ol S 7T
can assbgabsequamtlycactuaton 2l pusthesiimittoot barfate/ pé4 obtamier ddttorsleasal d be

a1 GRS ADdrorR RNGEEe e i P gdacs B Spprtur e R pENda°
elim naP@F’sor{s%ﬁ%prééi%teQﬁaf éarﬁe?b%éétfdn%ﬁiérﬁ%m@éd’n&ﬂ%ﬁoﬁf‘c?ﬁtépé]?d vi ew

of an alternative "exenplary carrier attachnent system 190b for | oadi ng

al t er natovld beyprgledf genarpliyvavedichk or facing downdiards 50 thattgravidt Carabsibt s 72b
having alternati vel ca(ilg{??r attt ach ntt fteat ur e 220 fg)r %s Qciation with

alt er naCPUE" CmoVEl gt ottt tipes Obgetpalors caima e emplover JRAR ar y

| sonMet I heMtie @mBsHiMEhE HRaldtE cRithps 22D aﬁ*@@h?@@ﬂhm&ﬁdl? #s hee?@ngldder nati ve
enbodi nent of carrier 40b. Wth reference to FIGS. 9A and 9B (collectively

FIG 9) insesiian soifacen)3hand astuaier 3t4nsselimiaatad. ckness i ncl udi ng and bet ween

drive stgd 2 I y, e ' : i 1 er

et ont 08 P 0A e SMpfrBa YRgh S e B oA chlbt dh BSFRINET
conpl et ekgmpthirgicaftdr sadhhent epstent ¢80 forjodding altdritivertgpepates 228

bet ween, carriers 40b, such as shown in E Or cqQnveni ence,

. ) |G 9B. F
refer ené@'ﬁ%@?'ﬁl"ér riasy 498 %@%a_'tem%twe@@'tﬁ dePdravingakiemnatlye cagieref er to
parts OBREEhMBh keatd823. (AL iati] ARAURBIAGE RIS 40D, Bhd!tib! 8B may
I nclude, but are not |i1mted to, apertures /4b between pairs o rive
stri ps 2ampéfed fpgmentary isbtoetricatiew ef aeratermatyedrelly 2 thadlemplogss@dy  of

belts 72b their drive strips 222. rtures 74c ei ght..di nensi ons
232 tha?“aé?{?f%%melwg?%a}? &fSﬂ&r'%%ﬁeﬁ\iﬁ%r fSkendsrto @?ﬁé&?’%%@ 222, such
that bOQ’d’ollfé%ﬁvé]g F‘IG?QE%itr?Qtt)\’mg Hedkeld @hifdtRPsSRNthR&nkss fid@sing bRaough

vertical side 224 of belt 72b. ertures 74c are about the same size as or

sl i ght | petweeyedriveaifips 22wt nay onihkans biecing sagrecrigd26owvitle arsmalles 40b, but
gg?r ngge@{g%rﬁg?ﬁgﬁ %eﬂgfhait Bf iV g{ripguiﬁ, %'r Al is?rﬂ)ss 35 I'r?a(il' Aé I:c?rhﬁle?éﬁlr y of

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 74c;

has a flared opening along only side dimensions and only on sides of drive strips 222
14



reference to FIG 9, which depicts several exenplary enbodi nents, aperture
74c has generally parallel openings at both sides of both drive strips
222. Aperwore04/M6332 has a fl ared openi ng al ong only si decaiusessioesrs7 and
only on sides of drive strips 222 14 W 2004/016532 PCT/ U82003/ 025767

a1 ar ot apoAr R < oG et e b e (A En PR PREA S04 gos”

of dri vgpehihgRsoky Botrssidé hat r@gmejlmehsmsm & Boysived of dﬁ\l'e stripg2zide to
side and top to bottom so that are easier to install. Skilled persons

will app® &ataré/etsfaps ap8 e ﬁé@nﬂaca'rfrqrné'd& Engide anditor 1Q Peitgmthalot
ext end ?‘lela/ dé %(é’é@t—%/r tbh Qughg ghsdga%‘%g&% W éldﬁp;%c.ﬁﬁé ghﬁ\?%BertBFes ﬁﬂ?.httHéeS 74c

may inste ormo trou
ext end témolﬂagdm\m $thprnmddmt@$<temd daiéthedwayﬁwrsUgh phégécomdjshetd‘iéxeltdzﬂbr loer S

40b may be ed |nt cure osi.tion wthi 005 Carrier
AL acnaReTtEs Tugay dstead Faa e Toln at pPandapPat Fotans Bt MakORBEY | m t o4
to, bunps; eﬁaﬁbIthe%ghté.m@ag.denﬁré.meear.Oé sﬂld?izz (%rucﬁtthﬁtrcefrﬂéFsM@énWyt% n or

in proximty to apértures 74b for engagement with mated engagenent

f eat ur edragi®@d inkua Iseasredrpgsitian witkin talp2h. snmal | additi onal apertures or

ay e [l o G oo RBen Bt 228 ol pelld 720 oY e PHHEE Daloe ™ o,

but t heymiray t8! buiarhpat gl ¥d@itioraldigdrrirés by phe, ormﬁeﬁﬂeenﬁdswhm oint hi n the
top and/or bottom surfaces of apertures 74c. Simlarly, mated en agerrent

f eat ur epraXBDItY in apertpms fbies engpgement Mibimated enganeMms featueas wi thin

the top r 0] r

Al ter nat ﬁ@gﬁg 85{&@{% ?)g’nm g,ﬁf}a@aar?droﬁgetg‘sa}%égﬂtr’r'ee%aé#cféuée ﬁ% érﬁ%%gg%; AMd or
proj ect bame7§)4pbsISuohrtednebattacHrﬂmtefedwreé mayche diegratbdmith dnetgraas bot h
top and, bottom surfaces_102 and 104. In addition to carrlq%[' at achment

f eat ur egidgogallsf aRaIEES &G AGSHOMN, pubihaysnay semativelr
respect Lygkundh b &%l{tﬁn g@@ﬁdﬁ%ét‘t&ﬁ%ﬁ@@es & éﬁéﬁu%saféf@‘:@@g%glxgle‘c’);ggs

such as " securing pins , ternatively or additionall
to secu nmteduengageméﬁbfetaM‘eelZBO?@m b¢ pOSiEpned afieaatively, orcatditicnally osieort i on

t 190b f d t siml t
That - of VR Heiop R el St @RFas 02 BN RS it il Eoi ng "t Ube 1025,
carrier [dgB5]i NoAIABRRly é%ed.nbhamarcamérgaﬁoermwmlu@élﬂang@es ia@/gr m gui des

y

198b except that carriers 40b woul'd be oriented different and actuat or
196b woprajeetiaar 70 positienen ahoykine ends efiknsyrad aed maysencampags bathtep carri er

40b. EXLI R3S B% 02 SRE1082 1 %aBRIGATBdarGhitich et raGhHA 250 hap ! &

act
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 194D, 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
major 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
| 15



[0057] FIG 10 is a sinplified part side elevation and part isonetric
fragmentary cross-sectional view of an alternative exenplary carrier
at t achmerwoyetmni3290b. A nmjor difference between thepremisdiozmei7s7 i n
FIGS. 9 and 10 is the orientation of <carriers 40b in feeding chanbers

194b. S | gnt atd. r 200 6

PCT/ US2 g@%?@%%gééégﬁﬁf ?ér;ég&f%g‘%%és@gr?e%f &?é%é'gﬁ ér%”?%bé‘ibot}b@ﬁﬁ%eﬁr i
carri er i thehdddgiregharidreatiorl. 98killed petdunsdeitiialssinote that bélt 3Ab rshs beadraiigr sons
will also note that belt 72b runs generally éﬁ)aral lel ta Cﬁl‘,]_:}li er_ attachment

syst em potaliel inearaier ABAChRERt PXSEPol A0 toward gie gisedian Py 1 Mk % fid
gener al b abiaAg @%ble}éxlyicg{rrd[gggggiot GEHEPBlacHRLRIL/SUN {00MAb A e

i nsertion point FIG 11 1s a si'np ed part side
el evat i orseatih paint in BEsEtd.i ¢ fragnentary cross sectional view of an

al ternat} ex ry. carrier attgchment system 190b. t hat . | oys securing
oi ne. 2al00IrT T s T tiod Parheidn Bleyplih and AL BTy FaRme Ay

pr 0cess gfosa¥bBiBHAIPTBWofth difthaiie SEMpIAFY EAFRY itaBhmkht §yBIAOY thiat G
10; however, carrier insertion system 19 of FIG 11 additionally enploys

one or ebNHoyssseauringgRips @40nds@rtieninsestionesystersd 90berfrIGad 1gmMploNser t i on

sour g TR PTsE AL A Riinehy o B of bk YReRich SURbrE RN £ o585
Bel t pi polveles cavpderTAyetionidysterd 100baf ¢1GUN 1 additiohdfy emphsystorbr afeé or

carrier pin_holes 254 may be flared toward surface 102 of carrier 40b to
faci | it 8eeulingpintinsertign systams A0 piesULngG PIMINSEHIPN FHSteMB0 PRy eAles 252

_ . . Lt
o) end TviliTeelS VP RIS bGP Ib oA bd Sty pih 285 (Mol
aRd sec hble@QSZJinlttﬁ carier rpiaryhbles@gn? Belt piorh(ﬂeqr:])%g raay be iflated mJRNaidfshefaegt

i mat . T i i 2
cao 1y ADRGHGE AR A ORCR T Bin NOIBaER TR PPy T BT SHetCe TG bel
pin hol %ég%gﬁtggﬁgﬁaém%!té iSRRI ééHu?ng;pIirb@_bho tﬂr%%gh[tﬁéﬁQ]B&i GinHfed s a

sinplifie evation cross sectional view of an alternative exenplary
carri er 282traay oemaysycithave syoimetieal epgiiogs onlthe belifaces aypamyoiothel t

h f h ' . f
o S Bk e o8P L FRBSIN Gy M 2P, ERTRAGTER? ehBl e
at t achmpis 248@midyase ciddiflat BreérmgRyR PhRsty iof affarbhtsHapes ma@hingshapisast

engagenent features 230 conprisé receiving apertures that are adapted to
recei ve Mated feaiuers. | e seewing pips &HOrGasdoe: RBSIHI iespeved Witk apastigter.di ver gent

o eI APl el BREEH 3925989 ot IRV ol WARLAR or 25

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. In a
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
16



or 104 of carrier 40b when it is secured to belt 72b. The receiving
apertures nmay be flared or take on a variety of shapes as discussed with
ot her feawonest/dins32zenbodi nents previously di scussed. [ 0@6QIUSTzBO2ET67
insertion systens 190 and carrier extraction systens 210 may be positioned

To v 2808PBtd SREr eadBS Bn el TPIRERSIRs e e RBR A e Y
carri er gotdRFID tagp 088 ©r from sbfowamt tracking akjovitthms fin arpréddingstatibb@ror from
software tracking algorithms in a processing station or hr)zchi ne enpl oyi ng

carri er SANINSGEPIUNRG CFUICERAD a RSTINESS AtiCRN AR PG Ry GuEoII9EHRr wi se
I dentif Ibgr%rmseciﬁ@nﬁﬁed(apﬁ‘éh %é KABWAGLE i\“@%hﬁ@@@?ﬂ%ﬂﬁrﬁ@rﬁém

i dentif carriers 40 so that enpty a%)etures can entitied if
desi r abidentifip@@atjers 4 0aso thiat empdy Bperterdsofd nembe identifediPdesiratdé.n

repl ace bel t segment t hat each inglude one or nore carriers 40 or
ok 2B06He° dbian dlgRatve cEDRCETER: RS d2esBE RSP Bpe AR S or
ot her kppweRhtinQLER BheBansre ditieR 45 of AhsRE 22 eTmY BEit 38§mBatd capgmRNt S
containing worn carriers 40 or masks 22 could be easily popped out and

r epl acebeld ogettierdwi remayapia pvaorather knguwreaitaghment meaes pdbe pirs can be

Chat coRpbRERd ahe B e gt coBletPha Mirh HE AR A0l BBk 24 KL W RaSen: “1o
pr ot r udppgpsediet ahdl réplaséd., fromreceiving holes 46), and carriers 40 can

be extracted frombelt 72 while the carriers 40 are holding the conponents
10. ThelQ63led Skilied eersans veb aparadiris With raspect edbelhassiaiesitreninagenort hat

uses a di d i ent
uses 2. Blgheh BRlGcH ARGt Mk g PHAS PP SRTTRRSOAAhArte AVt LLd e
Cﬁsset t eehtnallw(orlmeﬂtaet 'egd:1arof(doa;pdrened@)pronm«tiegsnmmhf atsallp?shereﬂ:ew‘ 'inlig; and
then reinser in a belt 72 or seco en rocessing, far e e, or
the f1 | PESAR), Pod S3miTe 401 Gorgee PRERTEANOT hel 72 WAl BEi e er A1 BRuge,

tr anspohbidify theSmpbRERs110. tTHY filedEarfiBM £0'8ohid thBRTR iRSUHEDintE ahbtrap t he
art that many changes nmay be made to the details of the above-descri bed
enbodi mbettdhatfusdsi & diffieventtsiperdwindiotakesitheacempgnémnts id threugh dediffgrany

princi ples theregof., The scopge, of .th resent, i nventi.on shoul her ef or e,
be. det ePHGRST OIS i5y GATECGH SoyHgTeMAtRely be NBMsE N A sessste for 3
PCT/ US2@aRidair (Bdttierbak ) BrosesdsGdH & pasfeadryig sHdthean@iriserteang &t helg72
el ectroni c conponents in a belt _ _
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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having a belt surface and belt apertures therein to forminternal edges for
receiving such carriers, the electronic conponents having conponent

di mensi onwp 2atu16332 belt being adapted to be noved by @aa/useomsmewehel t
transl ati on mechani sns to pass through one or nore conponent processing

stations, conprising: a substructureaincluding a body and nultiple support
hol es therein, each support hole hagiﬂéLat | east one support hol e

di mensi on that isagtfbeforthdiding@@dafanshbeirgPSRenenit cdimEsingdm, a bbr body
havi ng body perineter dinmensions that are smaller than or equal to

cor r esphavina@ belhendacs andbel apsriurephiereipdo farm intamal edans aragceyingr

I ntegra ] | ,@5}9 | : t he
body angsﬁla%ﬁ%r%’qﬁ F}lr'l%)@ddﬁ %ﬁ@ﬁgﬂégﬁaﬁ e §%&§§§§ﬁfa@gwe§%%r?@§? Feurjﬁg% ng]ge of
t he bel being adzpited embe toataecby bhatorinsoredsadt tramglatidrharechanismsuppradsed by,

the substructure and has receiVvi ng hol esﬁ’ihat are coaxial with the support

hol es, HYEHIR 98§iin’ﬂ%ren‘?9rap°W\}i9{8 EILBAPAY RMEMENGn that is snaller
than the supBQibstab@rdintRigihg BeU) afdduttie 3dBRbR%olE PeRsh! &l v, hol d

one of the electronic conponents; and a projection that Is adapted in
cooper asupporhhole hanand bhlegst boe engpge hotedimensiomthat ésigeeadér thae anel af t o

di congaEATPPRGH JmERia 1 oadEheupd hy BB Bi Meioas Bht o ooy

has a pgridliet BlarfditedUi t LefBSporiding BIhémsIonts ofh Bl doptueat i re perimeter of
the body. 3. The carrier of claiml1 in which the body has a perineter and

tEe flange ediandesennectadsieser integrated avith e substusturaubeslaseetaderdiag ong
proj eot POy o e 2089 nghand 6 A TRLBP fmBho PR Fetat & BEAIRRE, i or o

cl ai m ljiternahede o ehepbeit;ecti on conprises a nub. 6. The carrier of claim1l
I n which the projection conprises a tab havin or axi s, angl ed away

from the bodf.reslienteoatingrthat isdesgrigidihan; @Mvgwgwp%byébeisgbm%%d to or
S22 Mook 6, RAGH i  ERB8 FAREn Sy Bh Qi i Bt ol
PCT/ US2 bagihg2bregeiving dimeension itheat iosmallar tinab the swippoht hate dpnensien aod
conpri S?r?atells gggpt%%vtio%}’a&%ally 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.
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.
6. The carrier of claim 1 in which the projection comprises a tab having a

major axis angled away from the body.

7. The carrier of claim 6 in which the tab is attached to or integrated with
the body.

8. The carrier of claim 6 in which the tab is attached to or integrated with
the flange.
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engagenent surface that is adapted for engaging the internal edge and an
opposi ng angled slide surface adapted for facilitating insertion of the
carrier iwbDaotdmaemperture. 10. The carrier of claim1l i rCcrhisetn3tokiye7

substructure conprises plastic or netal. 11. The carrier of claim1l in

which the resilie cQat i I, . e t r. e rrj.er of
claim1 in which Itﬂ?& C%Zﬁééwl ‘ﬁ%ﬂﬁil"ig’?’é@ﬂ%‘ﬁ As@seccﬁggsco”ioé'cste%ﬁ?%ﬁ%’ﬂ“%?@
gener al bligagérashbsurfateatianit sduned forr @jayiitras interhal edg&kand ah app@lsing 13.
The carrier of claiml1l in which the substructure and resjlient coating

conpr i sanglsrhalge swiieeriaaptam B feciliating insartiomphinesearEAtinte 19 aRATiwe.
characteri st ‘195' Thé-calfiér G&REY iR vnidrAih® &Hsﬂu\ﬁmrét&ggﬂfisgg%}'as@i@%rbel t

have hei ght i mensions that extend between their res I've top and bottom
surfacesadald in which the height dinension of the body is greater than or

cauel 9 ey 1 S S Sk Bt Ban S R e Ly o

further conppisin
hol di ngepRtbheansporting el ectronic conponents in a belt having belt
surfaces and belt apertures therein to forminternal edges for receiving
such carri er32. t hdhbaarriérofimiainuiin etichothiegegeiving gles sgemprisawressel t

transl atign chani sns _t ass_t hrough,one or nore ¢ opent processi ng
Stat onseEnIRRL AR 9o er iy BEC Tt JRIOrprEeP Rl oA SO keI e oach
recei ving hohg. havhatarfigshf digifi 1 a8l g@sch thatsubseruatliadiaed rksiliehtesddtiegl | y hol d
one of the electronic conponents; a flange connected to or integrated with

t he bodgoMprige foohwper BRiasials hgvine wifieat harsiwessa@nddayilianee pbaaterigtics.ange

di mensi on adapt ed . . I |§&8e : proj ection
that is adap?g'd [ ﬁgoc%\é@ég ion'?r\{;vl1 t'm%ﬁtrgn@leang ?@I te)%lggaggbﬁleqh?i nt ernal edge
of the Hhéndiondtiatextdrel betivceartheir réspectie tdyebhd bofte mbsulyadsavantin
perineter dinensions that are g&)l | er than correspondi ng di nensi ons of a

. . ar
belt apdighuine "!ﬁl@'ﬁt@mﬁnsi%"fﬂg od s gERAtEWNER; Qf eaudl ihthedreighte belt: and
one or QERhEHdibhoF i b@pnent features on the carrier that are adapted to

engage respective mated second alignnent features on one or nore of the
conponent 19190 200¢/@t6&3Y dham USDUTS/@2aEsing pnaciesmiatign st iteintifisation
facili t?étgg preci se alignment between the carrier and a

16. 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,
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 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

one or more first alignment features on the carrier that are adapted to engage

respective mated second alignment features on one or more of the component
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processing station. 17. The carrier of claim16 in which at |east one of
the alignnment features is a hole. 18. The carrier of claim17 in which a
first aliwormeewoilbsat ure on the carrier is a tapered al ipgmmsado3oed7e7 t hat
penetrates the carrier and has a | arger outer dinension that tapers to a

o t opPLRESHEL T Pebtted oSt Bl GhuBhbaf Bt S AN A CCondi ng

f rom bopkociseingctstio®0. The carrier of claim19 in which a pair of tapered
al i gnnment hol es, one descending fromeach surface, are coaxial w th each
other. 21. TAé cadhp&arder o daim 18 i whigh 2tieasionaettheraligament fgajyres is

di nmensi grholé)et ween its body and the internal edge within the plane of the
belt and i n"which the |larger outer dinension of the tapered alignnent hole
is at | east 48. | affhe asriehef ghiay 17 d whith afirst 28gnfieet teatuiecon tfe cdreem 16 i n

which the alignnent features, facilitate, , alignment, of the electronic
componef & ARSTH HPRMEN: PolEchal Benetiales the PRt aad s 3 aekalehg by t he
prOCGSSHﬂﬁeﬁ%ﬁ?%-taﬁ&sﬂ@sﬁéﬂéﬂ iBhePlintdraidR.22 i n which the carrier is

suited for ng nulti- elenment or array conponents. 24. The carrier of
claim 16 i n WA chTheeaskén ofi claimdé én whichethealasderf laas tapvanthbotters suisflaces and

the drive ,hol es provide insyfficient alli nent .between the carrier and the
processiaﬂaqasg?f)‘grr?dt?J'gﬁé’??ﬂst't.h0;5‘?%ggicseln_ﬁ&qg\f}?ﬁhmﬁégﬁ%fzgﬁl e tol erances. 25.
The carrier of. cl ahe criétistdgiin ¢9MPWhiih g palr df egsdret Wlighmesmit Bbleseeré Vi ng
hol es. 26. The carrier of claim 16 further conprising a substructure

i ncl udi AgseendingijroanaashiBuiface araseaxial wiheachiihei.n, each receiving hol e
bei ng concenti c Wi . arrier of
ol aim 26 i n @ oh TTRCRSBERTUBRTI B RN NSRRAEL naba blaydmel fort 3" 1
carri er betwedrnitsrbd0y iandwhe ditetrize etdgsiwithimthecplane g tioe bipit iasidsn avnicrethast oner .
29. The carrier of cla,im%6 I n which the receiving holes conprise fross
sect i ondArOREPUISF dINYRRYPR0 %ectqp@mi@l}gwg edhableast pelargn gsitae play
slot-1i KeneRioRval - 20 WO 2004/ 016532 PCT/ US2003/ 025767

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.  The carrier of claim 16 in which the belt includes drive holes for moving
the belt, and the drive holes provide insufficient alignment between the carrier and
the processing station to permit processing within acceptable tolerances.

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 a
body and 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, siot-like, or oval.
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30. The carrier of claim16 further conprising an information or

I dentification tag. 31. An electronic conponent processing station for
processi rgoeb@atissai ¢ conponents held in a carrier seckcelus2eappiret ed by a
belt having a belt aperture therein to forminternal edges for receiving

the carrier 3gd NaNLg L) e LAY HTSI NG ARl hfofBhlof py 202pt e to be

noved by one sla I on mec ass ough t he

el ect r oientifioatoniaigt processing station, the carrier haV|ng mul tiple

recei ving hol es wherein each receiving hole has a resilient edge that is
adapted to resiliently hold one of the electronic conponents conpri si ng:

one or mor e Byr St ARl JIGEBAE HRHNERE plRBEsPAMIR IR roGeRIPGR cliBRReC T Ve

mat ed second "al i ghnent on t e carr er to preci se
al i gnrrenbmplmebmmehelﬁ hreacmrmeresecalmelytshppprtedbssa beit baamgcmbelt hpedeeond nat ed
[ rete fro he drive, hole

| di
el ua Meraraiooh B madeRibeisteliniie artet #i Moy BorBTasiife Shn

cor r espeutith b@ltr@aaé@t@a t8fod MBvEE |b§/ MRVrHER §e|@han§|aﬂbn iscHapdnd &
adapted to offer sone novenent within a plane of the belt and in which the

drive hobes ttp'ouglnaee emmﬂlm@npomnt@ﬁmlwsmen theccagaer having multigle bel t

Fol er ant@en 53 ol Whldiy Bali? (SEihe kBIF RS BrBEuPh A RS R S™Paon a1 1
whi ch tk@sullmgrﬁm @n@fof&m@eteeﬂtrbn@@cﬁﬁgénémsvmﬁ fisihgand bottom surfaces of
the belt, in which the body and belt have helg@t dlnen5|ons t hat ext end

bet ween t hei PNE&% Feese frst alighmentdeairesiial are a BIEdIRENATIRHPEPEAINE hei ght

di mensi ﬁbt%@_s%?ﬁ%@gﬁ%nﬂpéngfe%ﬁsr%& onAB calfierd84atilitate PF}% @?ﬁn grensi on of

t he bel ronic conponent processing s aim3l in
whi ch abetwesrstheararief andhéhd pradessingstation] thesecdorad nwtmaahgrimanueemres a

hol e an t he oth Ln., 34. The electronjc c ent processi ng
Stati onDEIGHFIETOTH G holgs, BRIAMSTRINANG 4 BRRYDaUpEPLauIaht o wi th
each SeafFﬁQﬁSISﬁ h?ﬁt Rr8Gnifilel 835 cARSPRRUIng RRRIHSIEIR 5f0cherb%ﬁedcp\é'rtr&9e &uch

carrier ectronli ¢ conponent pr OCESSI ng station of laim 31 in
whi ch t leat the rbgdyas adaptedttofosier somecvapemestwithini anplanetofdhe b)pt&rae\d »end 36.

e B e R ERIEE heRLF SRt M bR S bebhR hi e Pt B R A Do
e g ot e Shet g o et oo 151
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 beit
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

bottom surfaces, in which the aperture extends through a vertical side of the belt and
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has a hei ght dinmension that is smaller than the hei ght di mension of the
belt, and in which the height dinension of the body is smaller than or
equal to wbeotwiigisz di nensi on of the aperture. 37. A carcirars2émcacizeg system
for securing conponent carriers to a belt having carrier attachnent

that « niabe pBRCaRYEEh Hat BANBuEnE) B Bl I el ot fenef AR *u°"
mechani sumicH thepmsight difreumglbrosfeherbotyrie salaliet tham or equE) e g hgightessi ng

stations, each carrier having nmultiple receiving holes, each receiving
hol e ha@imgnsion &§the aperturédge that is adapted to resiliently hold one of

the el ect onby. SORPONARE Radf IS G sedrlrEACbriBBAY darfle DRl ol i ol ¢

for delivering the carrier t e ed cha an exit e positioned in
pr oxi m having ddméert attathohentiieatuaes faxdssoedtiom withi thecartiérs aral mavemg drive

Ry Lo R e YR (I SRR TN o R R
gui de f rEHEREMERANaSIRIOGIh bRE Br ASTREISti A BbipohBAt @{c@ﬁﬁ{\%%t%‘aﬂent

feature. 38. The carrier |oading systemof claim37 in g/hlp e carrier
at t achmeath cheiarhayingompitipte seceieg holgse eadh eecaidng moldh hawing lkeresdient er

i ncl ud . _havi i ' j , | | han. .
cor espafaPAEPtF ABASIEHE 8P IERLY Beft SRE LR R B B eRE sbp e:
adapted to sigtfenichambdie belt aperture and have sone novenent within a

pl ane of the belt while being securely supported by the belt. 39. The
carrier | oadieriyprphsyehicleffoedelivarag the oaQOOttme%@em@nbat;t achnent feature

comnected toangtaidc BSuBit ioiufily I e TRbh anfiifRiricc ainotdy fg snoe
sur f acedlirebr thedariéy into ddsdciation withg daoti@sattachatdnt featues gositiored irange

extending outward fromthe body and having a flange di nension adapted to
over han® @Amity A e axit guige: 8hdt he belt, such that the actuator is adapted

to cause the ih| 4RGgof Ada H&oin'?&\%ﬂfé”éeﬁ'ﬁér%b tﬁﬁ%&?fg%fd’e%mtthéfé’@&t; and a

projection that 1s adapted in cooperation w I"fange to engage the
i nt er nalcheohdper aftotaseodiation withithacarridrattaghment fedturd.n t he bel t, such that

e O g TS B erlobAeB BRI By b R Srh o Tod Ral bk
carrier fdaafl B8mphséLabRit deriufe ARdiin wibH-thetd2RristinBludesehbsd\yehaBRGPr i ses a
conduit having cross-sectional area dinensions in proximty to the feed 22
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 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 actuator is adapted to cause the flange to
come into contact with a surface of the belt; 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, such that the exit guide is
adapted to suppress the projection to facilitate movement of the body of the carrier
into the belt aperture.
40. The carrier loading system of claim 37 in which the supply vehicle

comprises a conduit having cross-sectional area dimensions in proximity to the feed
22



WD 2004/ 016532 PCT/ US2003/ 025767 chanber adapted to permt only a single
carrier to enter the feed chanber at a given tinme. 41. The carrier |oading
syst em ofwol2a04018%2i n whi ch the supply vehicle conprisesTaseas®dei’s’ havi ng
cross-sectional area dimensions in proximty to the feed chanber adapted

to maintain,or tlon of carrlers within.the,c t ha

Lot cu PRt aBAeRH B beRtt Y adifalficoidt i WS Yebe SHARPePBbabiven o
for aut grrt ed Ioadl ng of carriers onto belts having a carrier attachment
feature for association with the carriers and havi ngﬁdrlve f eat ures such

that the bel #1i s dbgrasietloagiagrfstamiey clava It inupien e supplyvehigle on

h
ot at | onSomeligs BERAU AT, BRSsJecliBnal 48 HihORkEnS ATBRBERI B ieRBb0Y,
resili enhamrh@e atibptedite raallamladmbntatmsofldamérlsywuﬁmh theooenahfit $tj'tfh mbeat ronic

conponents, risin ng a ¢ a feed chanber; expellin
t he car P?EFCU?EHHEC%P&B%E@P%F)% B‘?qsélﬁfeé{ %he feed chanber: P and °
gui ding the garri g]mbnwa fB'i%ﬁ%rﬁé@dﬂﬁé’d@g'o@’&’éﬁﬁérg%ntd‘h@ltﬁﬁéﬁﬁ?%‘?é}ﬂewth

the <carrier attachnment feature of The net hod o alm42 in
whi ch tlaaaclarmenEfeamreafohaesncmmwnb the oaniers asd haliwigtdrivechieatures sndhi n

whi ch t f d t d
cart 1o Tid0e Reftis BB EHAC S ToHEE BV eRead ThiRghiranp alioh FECHARRSS g
hol es abb@é ‘teroﬁéh%@ ortrhéref 18886 oRiBENemt BHicaREf Statibid) @ deRdarmard

having a flange di nensi on adapted to overhang an internal edge of the belt,
such thavmgrreumpm@@ewmaboleattbatcemfdmva/@ resiliend @dogdbabis adeptetia  when

or of oct oo 8 @BecerRTom BNk, SHERHEST 2ne (o enghge the-

i nternal edgeupplyintea betrierte alfeed ehbhercarrier within the belt, such that
guiding the carrjer suppresses the projection to facilitate m)verrent of
the body of expeling theeatrier i @rﬁ’ée%%tﬁfmﬁﬁé’rquﬁ"@at'% romthgdeedabarbesr r i er
extractign systemfor renoving conponent carriers froma belt having
carrier attachnent features for association with belt- engagenent features
on the carri @ukjirag}mdwearriagirda preddieatined orientdtionHato association with thedapt ed t
to be noved aff He or re bﬁ transl ation nechanisms to pass through one
or nor e CBIM&EAET E‘%%F%g'ﬁr@n? b $Elssing stations, each carrier having

mul tiple 23 WO 206404634 dteldiS#D #3WARA 1RE 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 beit, 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 beilt to brace the
carrier within the belt, such that guiding the carrier suppresses the projection to

facilitate movement of the body of the carrier into the belt aperture.

44.  An automated carrier extraction system for removing component
carriers from a belt having carrier attachment features for association with belt-
engagement features on the carriers and having drive features such that the belt is
adapted t to be moved by one or more belt translation mechanisms to pass through

one or more electronic component processing stations, each carrier having multiple
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recei ving holes, each receiving hole having a resilient edge that is
adapted to resiliently hold one of the el ectronic conponents, conprising:
a sensor wonrodetiess2i ng i nformati on about a carrier; andpraTdissesgaiyenent
actuator for suppressing the belt-engagenent feature on a carrier to
facilitate.r. Vi f rrien tr oi at i | . 45. A
nmet hod ?éo e'\gﬁmse%agw ?%eg'?':hgnh%(')? ngﬁgiaazfe%ﬁ ?‘%%%%%é%?@?ﬁge carrier

at t achmesdilidreBt hol@ ®nkaf ties eketrahicotompohente] torapagsiggnent features of the
carriers and havi ngo drive features such that the belt is adapted to be

moved by one acten§eF &or dedegting igirmatiopRbost AG9"48Rs 2P pass t hrough one or
Dy one o . S . !
nore el ec ro%‘&sé@Wt adﬁEﬁSPﬁﬁ's@@Pﬁ%s%ﬁldogf@% t?]é?taé SGErhb AT feRRME

mul tiple receivin each recel v aving a resilient ed%e t hat
i s adaptedierdo fasiitateerengvah of theooarrief frohreasdomiatioonavith theobplbnent s,
conprising: receiving informati on about a characteristic of a carrier; and
suppressing the belt-engagenent feature on a carrier to facilitate renoval

of the carrier fV\OMeﬁfo%Pféir%hid?ﬁat@dt%Ed&ﬁoﬁ%'fE:iaﬁ‘fer_é‘?rbﬁ?ﬁéﬁé‘ha\‘}iﬁétdéh‘?er‘)f the

belt. 46. The nethod of claim45 in which the carrier conprises™an
i nf or magttaahment faddunesforcagsosiatioagyitiahelteingagaeneat festuresi of tbe cariersarri er

b ougn a8 Sy e PepuP SR 155 R BE hb B o B et Yl S PeRe ™
carri er paitttefingioh rheeiaisms ¢opaEs $Rdugh Reletoranerd sleetramid dompdnedl t he
carrier conprises a flange connected to _or integrated wwth a carrier body

with t opresassing statiers crgbcarien RaMng WHline receivipg dwles. eachdpeaiviagi haley

ext end, f | : ' a fl ange

ai mons; BRVEg AR ELEE Malls labiioleL i8Ry REIARfY/ oPtG BARAY 2, 1t The
fl ange conipatiedtsy comprisitg: of the belt when the carrier is engaged with the
belt, and in which the belt-e ure of the carrier conprises a

agenent fea
projection {HZRVING infgHpelien ?Hg'dto%gg?'ﬁci%ﬁt“ﬁ/@ R G8°t@8Rge to engage the
i nt ernal ed9%uEgrés@ﬁ\gbtﬁbtbeltt&gté’g%‘?ﬁeﬁth@aﬁ?é bh! céMiEPtd‘faEhﬁatP%?wotv Péft) hgr

conprising: suppressing the projection to facilitate renoval o e body
f r om t h¢heparrienfrom assatiaticsr witih thea casier attaphmedi featurieqf the deitt he bott om

20041 016532 ABr/ UAEBIIFBRBAI=ERS jo WA BP PBen o i SRSt i ng
el ect r ogk deGRIMBAMISNY, BAd dhd ehbrdeteristia diehé cartick apafprized PRlitie &Rart ures
therein to forminternal edges for receiving
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
that the flange contacts a surface of the belt when the carrier is engaged with the
belt, and in which the belt-engagement feature of the carrier comprises 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, further comprising:
suppressing the projection to facilitate removal of the body from the aperture;
and
exerting a force in a direction from the bottom surface to the top surface to

expel the carrier from the belt.
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such carriers, the belt being adapted to be noved by one or nore belt

transl ation mechanisnms to pass through one or nore conponent processing

st at i ons,wocompnsseng: a body and nul tiple receiving holpes/usb@smrsrs7 each
receiving hole having resilient edges that are adapted to elastically hold

or i nt egr at o4t ¢ A (AESh BRTRRING apg et B R SRERRL BT B B oo ur e
t he car hagingtielt iafdeistandibelt apetuiresehereite td formciatdroat eshgescfer psuwinged to

or |ntegrated with the body, the carrier |dent|f|cat|on devi ce adapted for
conveyi Agch ﬁ?UﬁﬁﬁtW‘@rpeattﬁﬁlﬂg peartesktoikg moyed by einopR Bek &ienalgtiepat i on

DOS'tIOPﬁ&th.s%&;% gééé’thtﬁug?m?ng%'r'inod%%o cgférﬁ fodddsirlgdhaignd N9

characteristics o carrie hol ansportlng el éctronic
conponegomprisirg: bel t haV| ng belt surfaces and belt apertures therein to
forminternal ed es’?f% ceivin

h the. b dapted t
be moved by 8r¥ ?feqer"élﬁgﬁﬁquo %E%Eﬁégﬁrbﬁgfvﬁ%ggg%#@gﬁpoﬁe o?

nore C%ﬁ?ﬁiﬁ@d @%Qﬁ§tsaﬁ4e%a§>tté’d tPERstiCAR ThA@Ohe®t the¥idderomd édrﬁb@nér%e' ving
hol es bei ng orrred froma resilient material that is adapted

resiliently Bdeit- e@@mneme‘eatueepooneeteddnmMdﬁg@tectmprthgmgy tehaltm:lt-u ng a
si ze, shape

the- 1 osProase eal Bedie adc o REse @B e S E g BORAR o ' pattern of tne

recei vi ng hokesarridfideftifigitibadidide ¢oifhedtéd tbocintsgrateelrwish tissbedy, ahearri er
for holding and transporting el ectronic conponents in a belt haV|ng bel t

sur f ace§akied igentificatien deviss adeptacfon copveipeninfaiaatien akeldbecarrierded vi ng
such cay faf'rf‘err ro%&es rgcfrsttatlBﬁSgglt%ﬂ%mﬁghéﬁmltg??? Wﬁglt by one or nore belt

transl ation nmoré = conponent processing

stations, thd9car i methaodfor irdicetirey mdratueustxwefdnawrlegfar thading saved mul tiple
support hoI es therein, each suggort hol e havi n%H | east one su port hol e

di mensi Hﬁnﬁﬂﬁft'”gse'%‘?té%ﬂ"éf-"omﬁgﬁ i$dn & belhRaviBab agpFand 'Wée§upport
hol es syppaid ﬂor\‘B |ﬁ@$ﬁél'éﬂp§sﬁ@tt@cbﬁ]md SudPESRrRrS, Efﬁé’ bélt%%lﬂ!j)ac?aﬁteatto' S

adapted to resi |ent y an el ectroni c conmponent, conprising: selecting
a si ze, behmapesd by opatqrenorefbﬁlt traves|stigppporechhoisets toepa:asstbrmtgh one ar owrer f or
the resilient i,ndi cate the.size shape ttern of the
suppor t cRmpggerrT\ggrocessmg statlons each carrier havlng muR|p1e recelvmg hBfs being

formed from a resilient material that is adapted to resiliently hold respective

electronic components, comprising:

selecting a size, shape, or pattern for the receiving holes; and

selecting a color for the resilient material to indicate the size, shape, and/or
pattern of the receiving holes.

50. 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
component processing stations, the carriers including a substructure having 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 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.
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