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W RELESS MODULE ENABLED COVPONENT CARRI ER FOR PARTS

I NVENTORY AND TRACKI NG BACKGROUND [ 0001] Radio
woe@guerisy | dentification (RPID) is one of nmanpCT/US2005/045888

identification technol ogies used to identify objects.

The heart of an RFID systemlies in an information

carrying nodul e al so known as a tag. The nodul e

f WIREIGESS MODEH 0 ENABIGE D CONERIORENT GARRIER #IQRPARTS

froma base stat I INVENTORASANIETRACKIY6! ens where the

nodul e is powered by the RFID reader itself, the tag

communi cates by refl ecBATKGROUND dent RF carrier

back to the reader. Information Is transferred as the

reflected signal is nodul ated by the nodul e accordi ng

to a particular programred i nformati on protocol.

00bPFRh kS GG 8 N R v

dul e.i npl. ement.at.i ons .ge | 1'y cannot be .used nore .
usef F e B FRIGERY ¢ Mottt BT side et 6 ot B2 i garrying
enerally enbedded within a | abel, and | ack the )
mogfée alse kpYwh g a dagh el eule Bipgtons) i reasppass tg<oded RF signal
pl ant el ectroni c conponents are stored in conponent
recgued frems: lmoe ktaten. t IngyessienRFIP systehswhereltiee aietule és pawvered by
or stuffed in various PCBs on an assenbly |line by pick

the RIFID REARLILERS oS coMaBiceRh ¥e néfliak tHe inyided R E£HESback to
may use serial nunbers and bar codes to identify a

o AL ¢ . : .
© Pl PRI a0 e, TRt rIRERaR) (oL aL) T moue
however, there i s no or .a controJler to read back

oo RP shSH arSeelRrlbRhuRe AR | £ oo and ot her
netrics_associated with the conponents. Furthernore

[0003] \pd3esharanvaet I S/EiPRMERiS WRB 28,3 Brnted cagwhhead (PCB)
assenbly lines do not provide a way to store data

assqreblaplaat,tneosh REPR anddude mpdgmentatians| geaerdlly eammot be ngedkmore than
quantities of conponents renmaining therein

once. In these applications, RFID modules are generally embedded within a label, and

lack the necessary robustness for reuse. In a PCB assembly plant electronic components
are stored in component carriers such as trays and/or reels to be delivered to or stuffed in
various PCBs on an assembly line by pick and place machines. Some conventional trays
and reels may use serial numbers and bar codes to identify a particular batch of electronic
components contained therein. Once installed in a PCB assembly line system, however,
there is no way for a controller to read back actual component serial numbers, quantities,
and other metrics associated with the components. Furthermore, conventional RFID
module systems used in dynamic assembly lines do not provide a way to store data related
to a specific tray or reel and cannot track quantities of components remaining therein

except, for example, through remote databases. Thus, there exists the possibility of part



except, for exanple, through renote databases. Thus,

there exists the possibility of partstuffing errors
WO pioaosdige t he wrong conmponent on a PCB or pl acP@myus2005/045888

conmponent in the wong place on a PCB. BRI EF

DESCRI PTI ON OF THE DRAWNGS [0003] FIG 1 illustrates

ock di of a s stem 100. 04 FILG 2

stoflinR i s UL YO0 HPETREBE OB ey PHEGNE 4 gomponent n the

[0005] FIG 3 illustrates a block diagram of el enent
wraneglaqegwosPCBI G 4 il lustrates a di agram of assenbly

400. [0007] FIG 5 illustrates a diagramof assenbly

500. [0008] FIG 6 illustrates a block diagramof a

progranmm ng | ogi c 600. DETAI LED DESCRI PTI ON [ 0009]

FIG 1 ill usRRECEDESCRIEKON @F THHDRAWEASEHTDI y

system 100. Assenply system 100 may conprise, for

exanpl e, a comuni cati on system having nmultiple nodes.

A node may conprise any physical or |ogical entity

Vi dnj gue dress in The uni que
mﬂﬂ@dtgg'sf%{rqtg%ﬁf%k%l%wn 8§§ %%njfggnet wor kK addr ess
ch as an Internet_ Protocol (I P) address, a device
00EH G2 Sieketss » Mok diagrans beSeehAL I NAG) adar ess,
and so forth. Exanples of a node may include, but are
[0085) FHecedkiairatey a blagk diagrany of eleweniplitber, server,
wor kstation, |aptop, ultra-Iaptop, handheld conputer,
[000&)l Enh.mﬂlusﬁaieb wdagrdnebepbanely 400r sonal digital
assistant (PDA), router, switch, bridge, hub, gateway,

[0ow1rp1(¢sssﬂ@§99c§§aa&gfa&n &MEémblglsm and- pl ace machi ne
operated by a controlle conmponent trays and reels

00BERS. ﬁaﬁﬁf&&?yﬁg(’?ﬁ?@%&“‘ﬁg*’ b lhedRek s cucn

as, for exanple, RFID nodules, conprising

i nf or mat i onassoci at ed with conmponents to be assenbl ed
on system 100 as wel| transceivers for reading and
writing informati oPEIAIRED DESCREAIAN Ul es. The
enbodi nents are not

[0009] FIG. 1 illustrates a block diagram of an assembly system 100. Assembly system
100 may comprise, for example, a communication system having multiple nodes. A node
may comprise any physical or logical entity having a unique address in system 100, The
unique address may comprise, for example, a network address such as an Internet Protocol
(IP) address, a device address such as a Media Access Control (MAC) address, and so
forth. Examples of a node may include, but are not necessarily limited to, a computer,
server, workstation, laptop, ultra-laptop, handheld computer, telephone, cellular telephone,
personal digital assistant (PDA), router, switch, bridge, hub, gateway, wireless access
point (WAP), pick-and-place machine operated by a controller, component trays and reels
containing communication devices, and so forth. These nodes may include wireless
communication modules such as, for example, RFID modules, comprising information
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limted in this context. [0010] The nodes of system
100 may be arranged to conmuni cate different types of
WO ndoeneds? on, such as media i nformati on and coP€T/052005/045888
information. Media information may refer to any data
representing content meant for a user such as voice
info

ass 01£ {% nw?t#h nénton%rﬂef)o Ieg%gr OE :%Sy% &ﬁg as &flpggygﬁtn%%?v‘ers for
. , d f ¢
rea«égg 3ed e B Ol tapd ToBpie Sty e TR RRSs are not

trays, and/or reels containing the corrponents For
limisschinphis, comtsdit-a i nfor mati on may include tray and reel
serial nunbers, lots of electronic conponents,
[00 2@ Ploendes iaésjrs&im b@orbey bparthgadso odmenutmixctd éifferent types of
conponent part nunbers, initial quantity of conponents

infdrR@abe Guth ad MY u%rrﬁﬁﬁinsand%ﬂtr&lql‘%forﬁqbﬁ@n upatastformation may
quantities of conponents remaining in trays or reels.

refe??%%até Pép%s'gﬁttu{éo&nw rr{e%tefO{ 4 8?6? ns\ﬁcg ak @ofcg %f?ﬁ*ﬁmohngldeo

nstructi ons or con

mf@%%ﬁ&? g0 YTorghoR fehrEnn wnaﬁpﬁ%%@%@bg&mﬁvs images,

l'ine. For exanple control informati on may be used to
andysg forh.nivindip infirpetien me besssoglkedsyish e dase repsesenting
instruct a node to process the nedia information in a

conppogéeists grayisned/ eraeeie cont§i@Bigthe ddwepamedss Fof esarsplemddd
may communi cate nedia and control information in

infoa@ia 068 ARG endliddrG i datelefigl MubeRN o odladteiclcomponents,
protocols. A protocol nmay conprise a set of predefined

con{éﬂ hEst $fial ﬂ]ﬁ’ﬁﬂe? gBﬂtBH§ of ® gﬂfer (ggmgbﬂh%tgéhﬁte F\Q‘Hﬁ%s initial quantity

nmuni cate i nformati on between
def i ne

of BriBhn O BT R Eely by P07 Pl R B RTR ateppponents

such as the | ne%S:r net Engi neering Task Force (IETF),
rempiing IRAF3YS 95 Fectie| (CUGRMIRPERAL0B ﬁsaYUﬁfea.tp e-lw‘r@gta repResenting
Institute of Electrical and El ectroni cs Engi neers
corr(mg@g,) instapaiions of eongriel Wotds meant foe oh anipynaded system, such as an
proprietary custom
assembly line, or more specifically, for example, an automated PCB assembly line. For

example, control information may be used to route media information through system 100,
or instruct a node to process the media information in a predetermined manner.

[0011] The nodes of system 100 may communicate media and control information in
accordance with one or more custom or standard protocols. A protocol may comprise a
set of predefined rules or instructions to control how the nodes communicate information
between each other. The protocol may be defined by one or more protocol standards as
promulgated by a standards organization, such as the Internet Engineering Task Force
(IETF), International Telecommunications Union (ITU), the Institute of Electrical and
Electronics Engineers (IEEE), and so forth. The protocol may be a proprietary custom

protocol. More specifically, the protocol may be a RFID module communication protocol.
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protocol. Mire specifically, the protocol nmay be a

RFI D nodul e comuni cati on protocol.[0012] Portions of
WGEwhe61890 may be i nplenmented as a wi red commeei/Usi008o45888

system a w reless conmuni cati on system or any

conmbi nation thereof. Al though system 100 may be

[].Justrated usi a ticular communications nedia b
ooy Patod e 180 Byl ue R b e R PR casor sy e, a
_principles and techni ques di scussed herein may be
wirglpgs| GOFERMIBERLIQB iSHEe RN Qrwémbfna@@mﬁhm%fatﬁilﬁwua% gystera g0 may
acconpanyi ng technol ogy. The enbodi nents are not
be illustratebusing 4 particdentanmunicQdhs medivey wap bEeemnipde itmag be
wirel ess system system 100 may include one or nore
appW¥ciRéEhat O PaRciFRIBAA Schfiqids ddcaSsd Herdik fHag ke ii®Plemented using
nodul es, such as, for exanple, RIFID nodul es,
any:}yﬁeeﬁl;ff c%gxﬂﬁlﬁfécsatioh rrﬁ’&%? ghd/ gcrcémg é RenhdIES. TiESBbodiments are
rel ess nodes may be arranged’t o communicate
i.nf.ormat.i.on over one or nore types of wreless
nOt@HHIr?SﬁI? ??O&ﬁe dia. An exanple of a wreless
comuni cation nedia nmay include portjons of W rel ess
[00LH eWhen inlemenicd 8s & mareless stanh.sysremc P O(TRE) Ing[3id8 One AT more
The wirel ess nodes may include conponents and
wir¢legsarodecexnyisingairelessosonpomicationandddes, pdcbrasator erample, RFID
signals over a designated wirel ess spectrum such as
modilés, teri®acors NiadBdeasers, \wind eledike. (Thasswirtlesy Sddee ariy\berasranged
("transceivers"), anplifiers, filters, control |ogic,

to cBRthitRat Ot mabsR BP&heloP ot padb LR 381 BB ibdRnaedia.
internal antenna, an omi -diréctional antenna, a

I N R O e

, crrcu y pof ari ze

antenna, a_patgh antenn | ane-inverted F antenna,
speginin. G a (P R‘flﬁtf@ﬂH%‘}CngH ?ﬂ%ﬁ@m lﬁﬁt‘@ﬁ?ﬁ%ﬁs ngdepfapy mclude

antenna, an antenna array, and so forth. The
compeberib Arthinterfices svotablei far eamgmunicatiigsinfmeb sigpde eugr a

Referring again to FIG 1, system 100 nay conprise
desigoated wifdRss diidétruth) ychaasdnd 08mofcoantexanplieclestl t hough

FIG 1 is shown with a [imted nunber of nodes
tran@init@RgRBeivBrs “transceivers”), amplifiers, filters, control logic, and so forth.
Examples for the antenna may include an internal antenna, an omni-directional antenna, a
monopole antenna, a dipole antenna, a lead-frame antenna, an end-fed antenna, a
circularly polarized antenna, a patch antenna, a plane-inverted F antenna, a micro-strip
antenna, a diversity antenna, a dual antenna, an antenna array, and so forth. The
embodiments are not limited in this context.
[0014] Referring again to FIG. 1, system 100 may comprise nodes 102, 104, 106, and 108,
for example. Although FIG. 1 is shown with a limited number of nodes arranged in a
certain topology, it may be appreciated that system 100 may include additional or fewer
nodes arranged in any type of topology desired for a given implementation. The nodes

102, 104, 106, and 108 may communicate via wired communication links 118, wireless
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certain topology, it my be appreciated that system

100 may include additional or fewer nodes arranged in
wa@ryotyqed of topol ogy desired for a given PCT/US2005/045888

i mpl ement ati on. The nodes 102, 104, 106, and 108 may

communi cate via wred connunication Iinks 118,

W rel essco i.cation I nks O or n i ation ..
corinuisgFon U 120 ZRgne comhBa S B8R Po B ol 4 Fiplgrents are

in this context. [0015] In one enbodlnent system 100
notigyitechishis senteele 102. Node 102 nmmy represent, for

exanpl e, a pick-and-place machine to pick electronic
[00d Shpoererensbodenent, syisterre Yilameyl cainpisa nale(10Zs Nodad 02 tnfwer

el ectronic parts) fromtrays 110 and reels 112 and
repBes@ie for ReAhple, PiBR-ahdPlat nRHRe 10 HickNisterodRZoalpdaedtye.g.,

conprise a controller to control one or nore

intéé?&té@&r&f‘t% (1155 9hd ﬁghgg% ﬁ% Jﬁuﬁ) g%%?rb A 0%8 REAE$12 and place

ays, reel and I'n one

thefOPERE L2 4 %Fé#%ﬁm%}r@#@l%?ﬁg ORRLisE fe Sutzgligr to control one

functions, the conmunication el enent. may include a
or RPFEARSENION} asteeiated dvithpigk-andsplags mashiaes, (1gys 67Ris: ﬁ‘Pé afsembly
bet ween node 102 and nodes 104, 106, and 108. For
lingsxanpl e, transceiver 116 may be configured to
communi cate with one or nore wrel ess nodul es, such

[00a86] Iif &ife eentmidphent, iRkdeD 00mehyl fasthdrlcbnh@tahedminhmatigion dlengent.
PCB manufacturing plant. In one enbodi nent,

Anlon@RaEs 'ebéﬁ{engs]a@ld'}‘ﬁﬂfctfbﬁmécﬁ%ﬁm‘%ﬁéh BEIthtrmﬂUln@ﬁJdé Yyireless
at “nodes 108 and 110. [0017] System 100 nmmy conprise

trargb%gl@erlpl% for%xgrﬂglee{goc%qinqﬁpéate B&%e&%de”ﬁ)é arn%q{o%?se ﬂ(§4 106, and

or drsp en3|ng conpone
assenbl line s ten1of n for exa

108 B8 alyisiy ik GBI ST chBPLE hfoRtE ogg gr more

cont ai ni ng conponents to be di spensed by
wirgleskmagides sedeasp i texpapleTREID E}OélelteSJlié lmvdé@@pgh@é a PCB

for exanple, a reel containing electronic conponents
matwfatteriag plantb | ladne rnfBGRsnent, transceiver 116 may communicate with RFID
modules 114 at nodes 108 and 110.
[0017] System 100 may comprise node 106. In one embodiment, node 106 may represent,
for example, an element for dispensing components to the assembly line system of node
104, for example. Node 106 may further comprise one or more objects 110 containing
components to be dispensed by the pick-and-place machine. The object 110 may
comprise, for example, a reel containing electrorﬁc components to be assembled on PCBs
122. In one embodiment, object 110 may further comprise a wireless communication
module, such as, for example, an RFID module 114, which may be embedded within the
material comprising object 110 and may form an integral part thereof.
[0018] System 100 may comprise node 108. In one embodiment, node 108 may represent,

for example, an element for dispensing components to the assembly line system of node
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122. In one enbodi nent, object 110 may further

conprise a wireless communi cati on nodul e, such as, for
wezx@apbdsd an RFI D nodul e 114, which may be enbednies2005/045888

within the material conprising object 110 and may form

an integral part thereof. [0018] System 100 nay

isen I n. gne enbodi nent, nod
104 ifeadRie” Yeite' B vyl RS IR e RS POt Qgstar b Lontaining
conponents to the assenbly | ine system of nodelO4, for
corpRoRps &0 badigpendsd birilie Bigk-pAddlace mschise dhe oblechblmay
obj ects 112 containi ng conponents to be di spended by
conmprese plioc kxamplepd emepomactianger sTble aobjrac tontdiAingegjectronic
conprise, for exanple, a conponent carrier such as a
corfic¥¢nt€ G b& hdtem®ledl APCTRYI 32 19,01 Piekdngl-fileceifa dsise MHleasbject 112
on PCBs 122 by the pick-and-place machine. The obj ect

may $6mPR%, FRREMPRy, a trRY c@rﬁ%ﬁmgeele&roﬁﬁca%mg%%ﬂ‘s i BQ assembled on

el ectronic co onents to be Tassenbl PCBs 12

chbﬁ%fnpome%e rbf&h ec%_a?o 3){/ ffﬁggﬁ% &grcr‘lp%g{‘% fIR Hbdule 1 14,

terial risi g Obj ect, 112 and
Wh{rﬁtr@grbﬁ enaﬂsnd od Hihdhe “{a%lftf‘)@résﬂ%%r? [o4 lrlrayfma S foge an
node 104. In one enbodi ment, node 104 may represent,
intefgeal pestdlmpeef, an assenbly line systeminterfaced with
one or nore pick-and-place nachines associated with
[0009jd8ysid2 | 00 atayevaimpibenodenl 0dndn @b estbodnient, hbée &84 amblapresent,
may be configured to assenble PCBs 122. In one

for @X@%ﬂﬂb TBMsserhbl§ HRESy AR SRRHYced! Wigh SeSdreRarEYckDShd-place

manual , sem - alt omat ed, automated or any corrbl natl on

ma&gﬁés%ggocdtgcp%ml no@e ﬁﬁq?(%rge{xa%?er ‘r’ﬂq'ogg em%X or d#gg asq%%?lé/ may

t o noni

be Wg@%ﬁf@eﬁ%ﬁ%ﬁ?ﬁ%ﬂ% aﬁﬁgﬁﬁmﬁ?@&ﬁﬁ%&%ﬁerﬂ@ﬁ@ne system

102 and nodes 104, 106, and 108 and, at any tine,
may; periiapus ewimstapiorasier, anomeied @ anyfcembination terenh and t o
the RFID nodul es 114 | ocated t hroughout the system
[002@]0ln geaerabagearpticn, systeam$ @@ magrcotripbiseradynamad assechbly liheto

monitor and update component selection and placement. In one embodiment, system 100
may communicate information between node 102 and nodes 104, 106, and 108 and, at any
time, simultaneously read and write information from and to the RFID modules 114
located throughout the system 100. For example, transceiver 116 may read and write
information from and to the RFID modules 114 to track the serial number of each object
110, 112 and lots of components contained therein. In one embodiment, portions of each
RFID module 114 may be write once or pre-programmed for this function. Transceiver
116 also may read component part numbers stored in RFID modules 114 in objects 110,
112, for example. Transceiver 116 also may read a quantity of components contained in
an object 110, 112 and may update the actual quantity of components remaining in each
object 110, 112 as thej are consumed in the assembly process. The remaining quantity
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information fromand to the RFID nodules 114 to track
the serial nunber of each object 110, 112 and |l ots of

W@ vpoedse s cont ai ned therein. In one enbodi NnePCT/US2005/045888
portions of each RFID nodule 114 may be wite once or
pre-programmed for this function. Transceiver 116 also

d co ent part ers st F
a3 By st B SRR iE 1 i By Pogu g B et 85
al so na read a quantity of conponents contained in an
updgtsilde fea tigie byranagrdvavdy O wpdertcontrpleofaieluand-plagnen mgchape or
conponents remaining in each object 110, 112 as they
dispgneercoavdhineed i n t he assenbly process. The remai ni ng
quantitymay be stored, for exanple, in are-witable

[00POr FIC. Olustriitdd Bk bR ghbd 20mef sictdel ypdateapiising eatireless
time by transceiver 116 under control of

oA RLARE 0 TR (A RIRSE ooy i >
112
oo STREL L BFL5 5B A Uemens

shown in FIG 2, objects, 11Q and 112 each may, conprise
somRe Ty ey may bfilﬁpléa’ﬁﬁﬁdé%sﬁ@ CKHBPLE, VleAFERPIS Cisge, ppmbonents,

whi ch may be inplenmented using, for exanple, one or
regitisre pricesons, softwasmsabrentises, me@ymom’osnatlpnéh@g@fo rAdthough FIG. 2
sof tware subroutines, or any combination thereof.
shoRk tahiigdd hlnfher 8f Slhm\ﬁﬁtsait kamrbé¢ gebreviatbdthaobbjetterrbhitld 2 mdy
can be appreciated that objects 110, 112 may conprise

conffifdb tatl@iﬁ@hal‘?fr fév?é@@[en%m%% dEe¥d be Hastd feblEMREnt@ion. The

given inplenmentation. The enbodi nents are not 1imted

emﬂl@hrhgﬁ’@ a?eoﬂgt?ﬁﬁfed[ng)ﬁﬁszl thg%tone embodi nent, RFI D nodul e

I SES a Sem con or integrated CIrCUIt 202

t hat cl ud adi uenc Rl uit 2
IOO%%%&WWO it R BoBute 138 LB Sk orrlie : gratgd
specific RFID 114 nodul e may either be ultra hig

circpit@§g éHoythatUppydes vpdip diavencrr( B et %%/gonn@c‘rtedmgwtenna 210,
frequency (HF). Logic 206 nmay conprise, for exanple, a

logipr206 easionemonyrit08olA specifst RFE bikhbdee npryogthenbaiire high

| ogi c array,
frequency (UHF), Microwave Frequency (uW), or high frequency (HF). Logic 206 may
comprise, for example, a processor, controller, state machine, programmable logic array,
and the like, and may operate under the control of program instructions. Memory 208 may
comprise, for example, program memory, data memory or any combination thereof.
Memory 208 also may comprise, for example, random access memory (RAM), read only
memory (ROM), programmable read only memory (PROM), erasable programmable read
only memory (EPROM), electrically erasable programmable read only memory
(EEPROM), combinations thereof, and the like. In one embodiment, memory 208 may be
re-writable. RFID module 114 also may comprise antenna 210 connected to RF circuit
202. Those skilled in the art will appreciate that the IC 202 may or may not include RF

circuit 204. Often, RF circuit 204 may comprise, for example, a collection of discrete
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and the like, and nmay operate under the control of
programinstructions. Menory 208 nay conprise, for
WwWe2@ob@asd program nenory, data nenory or any PCT/US2005/045888
conbi nation thereof. Menory 208 al so may conprise, for
exanpl e, random access nenory (RAM, read only nenory

(ROM, programmbl e read onl enory (P er as e
CompPBEHth MRRGF < APRREPTS PSR A FleRRVg maY B focie |°?’§5’e IC 202.
erasabl e programmabl e read only nmenory (EEPROM
ActiyerRiTIRampdres mpe fisBfer compriscrebaticke. Pashive R Ld minstilasdiay e no
menory 208 may be re-witable. RFID nodule 114 al so
battemy Renihgr thee dexinectheia eRdri@y ¢onniae Rédsigronl Reedctonateird g0 the RFID
Those skilled in the art will appreciate that the IC

mod&i2 1 TRYF&exBRY1N RIFID Medddite] Rm&y a&iietandQfore (BlkpR, frdlra reactive

circuit 204 may conprise, for exanple, a collection of

oSSR B SR BRI 948 ST By o
ool T3 R 40 B SO DB B Bt

their energy fromthe RF signal used to interrogate ,
permifengiheiRtbdnedule 144 tq:@ﬁp@klg%n nterrggationsiEnreVhiypreggnt in the

derive and store voltage froma reactive circuit that
predeat methp elestramagnetiafieldofithe ataregatiomsigsilg Ahis. reSulishn atorage on

circuit may conprise, for exanple, an inductive coil,

the EgfatitbydMOfflidng Ybltige toPositOl agereq dpaatibebf thaFIDahedwdel 114.
circuitry permtting the RFID nodule 114 to respond to

i g

si gnal . IS resu in storage the cC [ of
ARy SHDYR s 1 5] shph e EndRrl % s PRT HREs ¢ ne
RFEI D nmodul e_114. | n one enbodi nent, | D nodul e 114
100381y IRisnet RELD Voo, b -RPRD UG BCtung B HRHVIS F Srienes 210
modul e 114 may conprise a battery for a power source.
elerh@0 284 other ipdhvddied! cleRmEND todlI@E2021 4T Hamaydedanubresiog siher
by nounting the antenna 210 el enent and ot her
shoftdte/behdadonedctivrn bssdlderedeornect RMR sudhassbatiegyridreraydbemby)

using either short wire bond connections or sol dered
betWINRE biRRsndRidtd? B A dth@ cirtuidBleA¥n{sDRIRSbuit 202 (e.g.,
capacitors, diodes, transistors, etc.), antenna 210, logic 206, memory 208, and so forth.
Antenna 210 may comprise loops of wire or may be metal etched or plated and soldered or
wire bonded to the IC 202. In one embodiment, antenna 210 may comprise, for example,
a lead-frame antenna. In one embodiment, IC 202 may be supported by a custom lead-
frame which serves as its support and antenna. IC 202 may be either wire-bonded to the
lead-frame for the antenna or bumped and flipped onto it prior to over molding. The entire
RFID module 114 assembly comprising elements 202, 204, 206, 208 may be embedded in
and form an integral part of elements 110, 112 providing a means of physical enclosure.

In one embodiment, RFID module 114, including IC 202 and antenna 210, may be

injection molded into plastic component carrier such as a device tray or component reel
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bet ween the sem conductor chip and other circuit
el ements: RF circuit 202 (e.g., capacitors, diodes,
WO e@as6EBOr s, etc.), antenna 210, |ogic 206, nRODUF2005/045888
208, and so forth. Antenna 210 may conprise | oops of
wire or may be netal etched or plated and sol dered or

i r.e bonded to the 202, In an nbodj nen t enna
whish S Al S aseive REID &iia B4 8 G 3rIee 2 v B aple.
I n one enbodi nent, 1 C 202 nay be supported by a custom |
embedslée R wefels 1d4rwitsa epmpansniseasiperty inisetimbekiiag itpkong with
202 may be either wre-bonded to the |ead-franme for
a supipertave iexdriaroe abenypepkoaidds & highpedtgoer o reliabplity andtngay provide
over nolding. The entire RFID nodul e 114 assenbly
for @@VEREE BN HRheNBNk ReRifaci@dng &80l 208 may be enbedded
in and forman integral part of elenents 110, 112

080095 EABEL DA S oLIEAERUSSppd gy gener 16 4

ant.e 0, A I nj ection nolded int lasti.C ..

snof 33T tome SR 13 o B URAEE el Refnst pign mev be

. reelwhjch is nolded over passive RFID nodule 114

impleran %n%rf?‘éw % @11 RHMOESGHFRYI S, COBHSRERIT H§RIRIer pProcessors,
modul e 114 with a conponent carrier by injection

sofrsiresubgpuitines| gy womhingtisuigtaof.i dhpeghE1Gh Bshrewaatlemieg
provi des a higher degree of reliability and nay

nurfibe@\oif elendfents, adwmbe apbrpéited tHaanoiré oglessdermans hagtberised for a
control. [0024] FIG 3 illustrates a bl ock diagram 300

givIQ:rF %ﬁﬂl@lﬂ@rﬁﬁt%rﬁ OPRY rfbWmEAt8 BRGR Viglited 10 thiﬁ?onl‘%&@.\""ﬂn bk

3, transceiver 116 may conprise nultiple elenments

emﬁ’ooc{ﬁeﬁf trmicgigef@% %o?nﬂ.r{ggé RiEEY @Qt fl’l%i A l[{ls Urc it 3P !:(?nnected to
one or’ nore crrculrts,” co S, regrsters,

NPONEnN

O T h AL P

el enents, it can be appreciated that nore or_|ess
prog¢ssorepRNETOMEL; siée meeking progiagingble Ipgislaereranditho ke, pré may

enbodi nents are not limted in this context. In one
opeeatb onldeméin gontrohnSpregiaar indthéctovaspMesesy B B8RY coimptise, for

includes RF circuit 304 connected to antenna 310,

exalerggé&glrcgg%g ndHRo SRS hedf8y ol 81 ConfIativh YheG 66D MNVERory 306 also
may comprise: for example, random access memory (RAM), read only memory (ROM),
programmable read only memory (PROM), erasable programmable read only memory
(EPROM)), electrically erasable programmable read only memory (EEPROM),
combinations thereof, and the like. RF circuit 302 also may comprise RF transmitter and
receiver portions, each comprising, for example, a collection of discrete components such
as, capacitors, transistors, diodes, and integrated circuits.

[0025] When system 100 wishes to obtain information contained in the wireless
communication modules, such as, for example, RFID modules 114, or update information
therein, transceiver 116 interrogates the distributed RFID modules 114 by outputting an

RF interrogation signal. In accordance with a program stored within a program memory
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processor, controller, state machine, progranmmble
|l ogic array, and the |ike, and may operate under the
W@ ovb0ad18Df program i nstructi ons. Menory 306 nBET/US2005/045888
conprise, for exanple, program nenory, data nmenory or
any conbi nation thereof. Menory 306 al so may conprise

poélgn of ?ﬁ%g‘g{i/ﬁ Oé E}gglg Ccessthngiaﬁgc%% %%%B?rlo{j E;%&\}i/utput an
erasable ranna read only nmenory
integfogation & é?ts@ﬁ@ B ARG agAR HIcOnE @5&1%%?%%8 114

_ (EEPROV) , corrbl nations thereof, and the |ike.
disgibptedithrogghouiisgsienrd Y0 €Bkprl) s EhRmterragation siganl ramdbe output, for
receiver portions, each conprising, for exanple, a
exatlld, ec predateahindd siereble of @ ) fi@rdxamplec IByaway o paahileraditenna
transistors, diodes, and integrated circuits. [0025]

310Mhemits )é@ﬁlﬁ{ﬁnlé&@oﬂvbﬁﬂk% b&@veemxameiv&f Prd@tioas 109 aﬁ@Rpﬁﬁl
in the wirel ess connunlcatlon nodul es, such as, fo

mo Q{'P Af“at 'c:ilapl(%)q%@ﬂsf Ect{'b%j &13 18§ 'it transceiver
?ﬁ q R s “Ma

ransceiver erro

duI out putfi an RFlnterro atj on
L1g Séleéi}‘b%assmgwoarﬁ%%@?%ﬁm SEBE (RCEHPH by RFID
progran1nennrygort|on of nenDrL'SOS égc 306 causes
mogiges’ Rt atiantanng 24 RHIP peduledil ¢ gy 2Quppdar cgntrol of a program
interrogation signal at antenna 310 to interrogate the
stod evitin apregriKE nRmed pbeonldfinanety 20Butaeskst RiFIRuglodules 114 to
system 100 (FIG 1). The interrogation signal may be

outpiti@dHtifichOén €xa ePirghscéllerIEaEheddT 02e Thelteitfedasio®Hatd may
nms, for exanple. By way of exanple, antenna 310

tmge :
noBBE ol SR 0450 Al LByt BT SR G gD 1 i
h t.r C, {4 el d tted

conpB e Fap B ih AR D nidures et R EAbS et gt B modue
the interrogation signal gcel ved by RFID nodules 114

“4aParéHFlé‘§?ﬁ§°% oviceymopyansdiin ebipeis 1 |18g1ilé geitity, Alidgvices, serial
control of a programstored within a program nenory

nurphsirs promodd] nusrhersyof ik -arslaplsessorRiEspEnsen dacbimed, Irdalt tome updates of
out put identification data to transceiver 116 at node

quahfiy. of Beeiceslenddriipohaiits dmolsjasta 1@yl 12, and so forth. Upon receipt of that

identification data, transceiver 116 determines whether to take actions to enhance the
performance of system 100 or to enhance the dynamic assembly lines and reduce
erroneous component selection and placement.

[0026] FIG. 4 illustrates one embodiment of a tape and reel assembly 400 to carry
electronic components. Assembly 400 comprises a reel 402 that carries tape during
component feeding. The tape carries a plurality of electronic components to feed to a
pick-and-place machine. Reel 402 further comprises an arbor hole 404 for mounting reel
402 on pick-and-place machine. Reel 402 further comprises one embodiment of a passive

RFID module 406 to identify information associated with the components. In one
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i nclude, for exanple, serial nunbers of each object

110, 112, serial nunbers for tracking conponent |ots
w@owbasd1ed i n objects 110, 112, serial nunber POF/UBIINS/045888

of the RFID nodul e 114, part nunbers of devices

contained in objects 110, 112, quantity of devices,

ser.i al  nunbe r e unbers of pick-and-place or
embpipERSRS YR AP @?fﬁ?lff‘ej’afréj ‘iqr‘illﬁlsﬁsp’&&’t%%te%@ﬂﬂ%\%% {5 gfd lead-

devi ces or conmponents in objects 110, 112, and so
frameAd®. Upon receipt of that identification data,

transcei ver 116 determ nes whether to take actions to
[002ThRed & 02 heayper fndnjeaticre mol deslyes inpomehd Gead that s @reh awdded over

t he dynami c assenbly |ines and reduce erroneous

pasSIOERFIBHhodifé 804 indludafptitleatanmat In di0aRbodient, RFID module
illustrates one enbodi nent of a tape and reel assenbly

406 Q0 chfe By e R4 in%%qg]g&%ttﬁoldéé ?%ﬁ‘hb?’ &0t it may easily
conp uring

rises a reel 402 that carries tape r
0 nent feeding. The tape carries a.plurality of .
be & PERA A re e BB Eele, CRE el oPl eh LR s diuffure comprises
machi ne. Reel 402 further conprises an arbor hole 404 .
a stagpeqhrisadiranee andema dags supposisdhe BRE plodule seadsanductorghip during
402 further conprises one enbodi mrent of a passive RFID
injactidu beer4f6lding. i hersemfigonidnétor ehap eitlrer asayoes wireltbnded br flipped
components. I n oneenbodi ment passive RFID nodul e 406

ont6 EHTP Idad FranhddrRenals@tctaid. CThel spdéific RIFAD nagtilé @Ik @ABkher be UHF
410. [0027] Reel 402 may be an injection nol ded

or %’85‘3@”3 Bhe Eﬁ%iﬁg%ﬁf, nha§) H%Vﬁfwﬂé@%lg?@c@é?ﬁ 1%‘%2 Sl¥Be¥ D

e 406 I nc Ing rts lead-frane. In
odi ment , RFI lul e 406 .structure b nbedded

ol R 2 A el S o e duic o G e B Sves as

easi |y be cJeaned and recycled, for exanple. One )
RFW&PWBHOAOWBW and eHRRNG tRFJPm@l% 6%55 sy be edtheryicer

| ead- frame antenna that supports the RFID nodul e
bondledria e dessk wame firphejentenng drijueped and Bipped pptodi peor (Tleser

sem conduct or chip either nay be w rebonded or flipped
molaliigd Ribk-and-pide hmahineathihetakarcet 40chuy &e cdhiepspeth hisingle

RFI D nodul e 406 may either be UHF
reader, such as transceiver 116 shown in FIGS. 1 and 3, capable of simultaneously
reading/writing to a plurality of reels 402 equipped with RFID modules 406 in an
assembly environment at any time.
[0028] FIG. 5 illustrates one embodiment of a device tray assembly 500 to carry
electronic components. Assembly 500 comprises a tray 502 that includes a plurality of
cells 504 to hold components during feeding. The tray 502 carries a plurality of electronic
components to feed to a pick-and-place machine. Tray 502 further comprises one
embodiment of a passive RFID module 506 to identify information associated with the

components. In one embodiment passive RFID module 506 comprises integrated circuit

508 (IC) and lead-frame 510.
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or HF and, in one enbodinent, may be re-witable to
cover a |large nunber of applications. As shown, |C 408
WO 200s/0p8Y t ed by custom | ead-frame 410, whi ch BET/VER0HB45888
RFI D nodul e' s 406 support and antenna. RFID nodule IC
408 may be either wi rebonded to the lead-frame for the

t.enn rrped and fli d onto | r to ov
00341 e go2 g beBran g B PovBBO fprf T ls By Piflsd over
may be equi ped with a single reader, such as
pasweﬁﬂlénmp e iseldingiits lﬁa@mq Elﬁﬁjspgmf@éialﬂg gogile 506 may
simul taneously reading/witing to a plurality of reels
eithé0Be Bl qrditiand, ithoRFDboduedtemas ®6 re-wriablasserviet y large number
envi ronnent at any tine. [0028] FIG 5 illustrates one

of a9 dioNB NAs Soveh, J€\508 &5 §uppdrt@bBesidiom H¥A-ftfnERI0, Which serves
ectronic corrponent s. Assenbly 500 conprises a tray

as Iéq% B &le? s%gh r‘éﬁﬁ%r?aergl d&ﬁ'ié?llné%_ ) nGRiulSIONE ey BQE@her wire-

conponents e tray 502 carrles

f
vorfe 816 b RELH LSt BERTRE0! fu PinefE Suhh ficuo s
enbodi ment of a passive RFID nodul e 5%6 to identjfy
molidieo il P%Plag%’é’éi’}&?%lt haj talee e Hompy eﬁﬂlgppqan%ésmgle

enbodi ment passive RFID nodul e 506 conprises
readent suigh as &renscéiveil 16 $Ogn(in EJGRnldandehdrapatderel gmoltpeoady
Tray 502 may be an injection nolded conponent tray

readih@tvrithgay e plurslitg od trayef0papgiped vRN RF I diskele5066 in an
including its |ead-frame. The specific RFID nodul e 506

asseEly @h{iRGmde at Ay tRhe. H’fra@@@Q mdy APRdE Hf‘x)}o@é\/if&ﬂ?ay, BRsh Refor

re- vvrltable to cover a |arge nunber of "applicati ons.

a I
exagAmsf p%gl?a%% éb ?%%ﬁ%nﬁ%gr ?XB&%%%@A&%,F@ gifﬁ?go lead/micro
ten ule 1.C 50 be eith

lead o ZSF@ ALF} B 5Bl B b he DR ER s, and ofher

flipped onto it prior to over nolding. Pick-and-place
packagerypessfor watin gientigl-ambplagmmaghinequi pped with a

single reader, such as transceiver 116 shown in FIGS.
[0030]8(Dﬂer3t,ions&bﬂhb abofe syistenl dndrsebsysteyn may be further described with
reference to the following figures and accompanying examples. Some of the figures may
include programming logic. Although such figures presented herein may include a
particular programming logic, it can be appreciated that the programming logic merely
provides an example of how the general functionality described herein can be
implemented. Further, the given programming logic does not necessarily have to be
executed in the order presented unless otherwise indicated. In addition, the given
programming logic may be implemented by a hardware element, a software element
executed by a processor, or any combination thereof. The embodiments are not limited in
this context.
[0031] FIG. 6 illustrates a programming logic 600. Programming logic 600 may be

representative of the operations executed by one or more systems described herein, such as
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reading/witing to a plurality of trays 502 equi pped

with RFID nodul es 506 in an assenbly environnent at
w@rgoesd8? Tray 502 may include any devi ce trapCT/B8m05/045888

as, for exanple, quad flat package (QFP), ball grid

array (BGA) package, quad flat no-lead/mcro |ead

MLF) package hl n out
svsisat A TeSpp A g B e OB ER ek g an
gi ven pi.ck-and-pl ace machine. [0030] Operatjons for
lntq%ag%vénaéy@f@ﬁrmelgﬂbéy ope ﬁml?a9lrrt?@t fi3AFIAKYNg an interrogation
described with reference to the follow ng figures and
sigal comprisepitragsmiting b phiralBpnésighals.hdt blogki68@, thayné ecinageRFID
programm ng | ogic. Although such figures presented
mobisieedigtrivasedi thugheutahaagsiehongbeve fedgleaopativg diggil.c At block 630,
can be appreciated that the progranm ng | ogic nerely

the ROV} B RPIIF X018 n@ﬁsnhpiﬂ%ﬂii?atﬁ)ﬁri@ F trdnb g der O ?ésb&yse to the
described herein can be inplenented. Further th

nt ogg{1 orp&glg% IF%GA]Q% el%oﬁl%l %mgt? %ﬁz Ytgd %9 the RFID

e execu e or presen ervvl Se

di cat addi |on, t he given progr n
moj S E}@uﬁﬁ?ﬁ%‘rﬁ]@nt &t nymaonﬁa‘%n?:mélﬂfée‘étb @ﬁgﬁ‘f lcg’o‘fl?ﬁa&?fépﬂse for
elenent executed by a processor, or any conbination
exantple, @oy of, Fame eotdlofithmtollowiing: AsonpoRentsdrTien seriil gumber; a
context. [0031] FIG 6 illustrates a programmng | ogic
corfyiientRedglrmmmbenga tagponeGariayntize; 4 sypnes eficampyeendd in the
the operations executed by one or nore systens

corfisneht dARgerNA{® RumB©h c@ﬁﬁ&rﬁl@ﬂeﬂiﬁ%mﬁﬁl SP¥inpdhent carrier.
progranmm ng | ogi c 600, at block 610 the system

[OOP%]alQﬁl%xtoﬁ% g;gbcllf% ?ét&m% BErSded Rt l’f@rélﬁ t& ItoRfﬂ{%SdCt%b}/o%gh

transmtting an I nt er

T e g e P T gt

t hroughout the systemreceive the_ interrogation
ho"!fﬁ"ﬁh A g crpposkneces oRyR@rantised ithorighee spegibe detays. In other
transmt information to the transceiver in response to

instaheesj welbknogabpemtigisgerahponentsand cexbicdiave not bechalescribed in
information may be transmtted by the RFID

detail so as not to obscure the embodiments. It can be appreciated that the specific

structural and functional details disclosed herein may be representative and do not

necessarily limit the scope of the embodiments.

[0033] 1t is also worthy to note that any reference to “one embodiment” or “an

embodiment” means that a particular feature, structure, or characteristic described in

connection with the embodiment is included in at least one embodiment. The appearances

of the phrase “in one embodiment” in various places in the specification are not

necessarily all referring to the same embodiment.

[0034] Some embodiments may be implemented using an architecture that may vary in

accordance with any number of factors, such as desired computational rate, power levels,

heat tolerances, processing cycle budget, input data rates, output data rates, memory
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nodul es sinmul taneously. Further, in one enbodi nent,

the information may conprise, for exanple, any of,
wa@eooe/066189 al | of the foll ow ng: a conponent caPCT/B82005/045888

serial nunber; a conponent serial nunber; a conponent

part nunber; a nunber of conponents in the conponent

carrier: .and a.nunpber of conponents remaining in said
res g0 i bOR S IEI Gl T ORI R, P Otketils e
have been set forth herein to provide a thorough
emboiBesk B Pe gpemenied uHBs gpiinatesxequied py ¢ geperal-purpose or
understood by those skilled in the art, however, that
spechkpempbsdiproeesdser. fayndtbepexaotple ed ewibbiionent tfagsde implemented as
specific details. In other instances, well-known
dedieddetidrdnsee, QRARO A et dt, aRAdppli¢tish kpechfdy@itad@ited €It (ASIC),
described in detail so as not to obscure the
ProEARMTE Todic BOGATLE of RGPL B ASricaRor [DSPRARELS ffih, In yet
e representativ d_do, not necessarily limt. .the
ancfer CERRFRCH ShhdEmPRlndilo RlpyBSRTRE 8 by rhBRbiths ¢ o
note that any reference to "one enbgdinent" or "an
DPIogi#gBEe lial—ﬁ)él%e £QqEputer (ﬁfg}ggqn@ms 3P f:lés(;?rglhg’rdware components.
structure, or characteristic described in connection
Thewmbpdiments phortiatitediin thineonigd i n at | east one
enbodi ment. The appearances of the phrase "in one
[0085ib®stherembodintenisand yobesdgatdbeusing thhexmpetorf Tovapledharal e
not necessarily all referring to the sanme enbodi nent.

"cohRQRA! aRAFBY RITRRHIJERVIS 5B shEuldFRaIBS8d s tGe &Bms are not
architecture that nmay vary in accordance with any

intéﬁﬁ&pgsr ﬁyﬁgn{rrﬁg ‘ﬂ%reﬁgh (?[Hi%h Fht eggﬁbfeegon?eoé%(gcﬁﬁk&;g %ayr RBlRscribed
power l'evél’s,; heat tolérances,” ptocessing cycle
.budget, input data.rates, output data rates, . .. .

ust tﬁ‘grt‘i}?’esc&g?%% g C%%@ag?ﬁécg%rsm%‘?&?%’ﬂ%sr argdp fgpeiRhydcal or
constraints. For exanple, an enbodi nent nmay be

elegtripal spiaetatitly §@qhg>tlse<§ﬁ)wcé11@>@é@mpl@dsqme gmbodiments may be
gener al - pur pose or speci al - purpose processor. In

desemimilhsimgetha tquine’ cogriedntb dnldinaa thamayo biembrepdl@nemt exd iadirect
dedi cated hardware, such as a circuit, an application

phySReCdfdldctiicH] eafitadte The kdrillicouplbS Gbwever, may also mean that two or

more elements are not in direct contact with each other, but yet still co-operate or interact
with each other. The embodiments are not limited in this context.

[0036] Some embodiments may be implemented, for example, using a machine-readable
medium or article which may store an instruction or a set of instructions that, if executed
by a machine, may cause the machine to perform a method and/or operations in
accordance with the embodiments. Such a machine may include, for example, any
suitable processing platform, computing platform, computing device, processing device,
computing system, processing system, computer, processor, or the like, and may be
implemented using any suitable combination of hardware and/or software. The machine-
readable medium or article may include, for example, any suitable type of memory unit,
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Progranmabl e Logi c Device (PLD) or digital signal
processor (DSP), and so forth. In yet another exanple,
w@pooe/basd nent may be i npl emented by any conbi PEL/USIW0H045888
programed gener al - pur pose conputer conponents and
cust om hardware conponents. The enbodi nents are not

ed in this context Sone enbodi nents ma
e S ite: BEtOnCH G T B MELT, ROWES G i+ JaHEE artele storage
"connected” along with their derivatives. It should be
medipaeng{os GEprageamity i sEamplenFIemosy, RIRoYaeordrad-gEiovable media,
synonyns for each other. For exanple, sone enbodi nents
erasable dreodesasablo eckdirs iwrgedtie ot erwmitteln mecl e digitabor analog media,
indicate that two or nore elenents are in direct

har® B¥R] BepyQiske C8aiphtiddisk RRad By Miehldre@Ch-RORBY Corhpact Disk
anot her exanple sone enbodi nents may be descrlbed

Recldfda%% (Idi?l%l)e Sthp ?E%l?lg ﬁf%aﬂ)l@?@ﬁ‘ﬁﬁf) fcal @medla

|rect st cal or ele trica

varifS /gl BhRfPEPYES s i Wﬁ?’fi{%r% heRuRe a@ﬁtw“ﬁ“e‘"

other, but yet stil] co-operate or interact with each
instetcfiens ey anclils gey waNhle B 0 6pde, PiRhrAB AOMIRE CAfS compiled code,

context. [0036] Sone enbodi nents may be inpl enented,
intefppeted xadpleaccutablaepds, staicheote; dwatabtelepeat thelie. The

article which may store an instruction or a set of
insttuesibhidi@iby ®8 sSmpleaknted fusgeay seithby/high-iaeihi 6 levayolgatoeiented,

the machine to performa nethod and/ or operations in

VlsLﬁPCc% ARG Endbt 1Bt&ﬂ%te%rﬂ?9§'aﬂi%ﬁﬁ§1an§b’£é% suchBg It T8-+Rya, BASIC,
i ncl ude, for exanple, any suitablé proceSS|ng

p r 0 [
Perl &Vﬁattfag,slgansagldg%ﬂgl ]?ggféﬁﬁ%%%e%m la%g{f%%i hg?lggg Xbc?e and so forth. The
syste conput er rocessor or. the Ilke and nay be
em‘?%&ﬂ“@ﬁ%ﬁ‘fee@t rlgiltﬁ@ lgm}s CQ¥%bl e conbi nation of hardwar e
and/ or software. The machi nereadabl e nmediumor article
[003HUnlags spgeifictlby staird athienyisaritmeyibe apireciaipg shad ferms gaghyas
unit, menory device, nmenory article, nmenory nedi um
“praesuing? “ceupitimg,’s calcabeng it ‘Uetbeninsigdr@ghe likelirefier @rthé action
storage unit, for exanple, nenory, renovable or
and/R Prdéc@sgey dabh BolipetbPoer computing system, or similar electronic computing

device, that manipulates and/or transforms data represented as physical quantities (e.g.,
electronic) within the computing system’s registers and/or memories into other data
similarly represented as physical quantities within the computing system’s memories,
registers or other such information storage, transmission or display devices. The
embodiments are not limited in this context.

[0038] While certain features of the embodiments have been illustrated as described
herein, many modifications, substitutions, changes and equivalents will now occur to those
skilled in the art. It is therefore to be understood that the appended claims are intended to

cover all such modifications and changes as fall within the true spirit of the embodiments.
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erasabl e or non-erasable nedia, witeable or
re-witeable nedia, digital or analog nedia, hard
waele@k/06d1BDppy di sk, Conpact Di sk Read Only MenBCT/US2005/045888
(CD-ROM), Conpact Disk Recordable (CD-R), Conpact Di sk
Rewriteable (CD-RW, optical disk, nmagnetic nedia,
various types of D gital mm Di sk (DVD), a tape,
a cassette, or the like. st ructi ons may i ncl ude
any suitable type of code, such as source code,
conpi |l ed code, interpreted code, executable code,
static code, dynam c code, and the |ike. The
1. i nsAn appdrams, aemprisimgi npl ement ed usi ng any suitable
hi gh-l1evel, I ow | evel, object-oriented, visual,
conpidmgsbnentléprier; aiicer pr et ed progranmi ng | anguage, such
as C, C++, Java, BASIC, Perl, Matlab, Pascal, Visual
a w@é’l@é&onﬁﬁﬁﬁ@’%dﬁ hadnay %ﬁedd&ﬁ(iﬂ kA& c&8 @nen@@ﬂri%@ forth.
The enbodi nents are not limted in this context.
[0037] Unl ess specifically stat ed ot herwi se, it my be
appreci at ed that terms such as "processing,
"c ut|n " det rm ning, " :
217K i et sid NGreehr putbEgaisagon fpodule is a RFID
conputer or conputl ng system or sinmilar electronic
mo@¥¢mput i ng devi ce, that mani pul ates and/ or transforms
data represented as physical quantities (e.g.,
electronic) within the conputing system s registers
and/or nmenories into other data simlarly represented
3. as THYsppartusidfaiMimtd, @erdid bdid RIS neiRUdd gty & kéflcenductor
menories, registers or other such information storage,
circhft@nsm ssion or display devices. The enbodi ments are
not limted in this context. [0038] Wile certain

features of the enbodi nents have been illustrated as
descri bed herein, many nodifications, substitutions,
changes and equi val ents wi ||, now occur to those

4. ski Thegpprpiptysd ciim 3, piheredn said senisprAUCE T IS8 Cih gemBEiEs @ logic
that the appended clains are intended to cover all

circgi chmpoding iicfatating apetigbdnidsadsofmpbhenticatrien antheompangnts
spirit of the enbodi nents. CLAI M5

located in said component carrier.

5. The apparatus of claim 4, wherein said information comprises any one of
component carrier serial number, component serial number, component part number,
number of components in said component carrier, and number of components remaining in

said component carrier.

0. The apparatus of claim 3, wherein said semiconductor circuit comprises memory.

7. The apparatus of claim 6, wherein said memory is any one of program memory,
data memory, random access memory (RAM), read only memory (ROM), programmable
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1. An apparatus, conprising: a conmponent carrier; and

a W rel ess communi cati on nodul e enbedded in said
w@oipoedse carrier. 2. The apparatus of clai mRBCT/US2005/045888

wherein said wirel ess comruni cation nodule is a RPID

nodul e. 3. The apparatus of claim 2, mherein said RPID

ule conmp conduct r CIrCUIt
read BE e VP RDVD) el Bl S U RN R HrPROM), and
circuit conprises a logic circuit conprising
cleqtii¢adlyrasasable naegrammaptearead orly sxmepry 6RBBREMD)-carri er and
conponents |located in said conponent carrier. 5. The
apparatus of claim4, wherein said infornmation
conprises any one of conponent carrier serial nunber,

8. CONPIN&GIparab@ df@laiBYP@ther cOMPONLNL 163ar frariél Bik€fina qaRBREd to
of conponents in said conponent carrier, and nunber of

5 sauPQﬁB&&ﬁﬁ&ﬁ)?ﬁﬂﬁtn'”g in said conmponent carrier. 6. The

apparatus of claim 3, wherein said sem conductor
circuit conprises nenory. 7. The apparatus of claim®6,
wherein said nenory is any one of program nenory, data
rrem)ry, random access nenory (RAM, read only nmenory

9. (RAVE 2nprEs %ﬁ%m& é\éﬂ&r%ﬁ%}d ﬁ%rﬁﬁwnzmw@%sg%m tnjection
programmabl e read only nenory (EPROM, and

moldeé compergnt yeebmalmldIogemw@RBIﬁrawdeler@édeaﬂafrymﬁ@mm}a
(EEPROM). 8. The apparatus of claim 3, further
conprising a |l ead-frane antenna connected to said
sem conductor circuit. 9. The apparatus of claim S8,

10 10. Wherg zibpﬁfiyuijs STRIRANE NWhefdh Edi@SerkieRIURR iR Bit 'c@ﬂnﬁﬁ&ds @tadio
mol ded conponent reél nol ded over said RFID nodul e and

fredugg% frame antenna.

11. The apparatus of claim 2, wherein said RFID module is passive.
15 12. The apparatus of claim 1, wherein said component carrier is formed of plastic.
13. The apparatus of claim 1, wherein said component carrier is a tray.
14.  The apparatus of claim 1, wherein said component carrier is a reel.
20
15. A system, comprising;:
an antenna;
a wireless transceiver to connect to said antenna;
a wireless module in communication with said transceiver, said wireless module to
25  include:
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10. The apparatus of claim 3, wherein said
sem conductor circuit conprises a radio frequency

W@ 2006064189 11. The apparatus of claim 2, wherei PCHEBI05/045888
RFI D nodul e i s passive. 12. The apparatus of claim1,
wherei n said conponent carrier is formed of plastic.
13. The agg)aratu of. cl%m 1, wherein said conponent
carri er 1¥TSPWERYCALS s A he apparatus of claim 1,
wherein said conponent carrier is a reel. 15. A
sy st RRD ewdple eamnbipgldediin saieh Omponent G| ess transcei ver
to connect to said antenna; a wireless nodule in
conmuni cation with said transceiver, said wreless
nodul e to include:a conponent carrier; and a RFID

16. nodDhessysichesiidsin 1S5, Sdicebig saip oneidss Gandce®er cokpristb@ pick-and-
systemof claim 15, wherein said wireless transceiver

pla&OfR¢HiRes a pi ck-andpl ace machine. 17. The system of
claim15, wherein said conponent carrier conprises a
reel. 18. The system of claim 15, wherein said
conponent carrier conprises a tray. 19. The system of
claim 15, wherein said conponent carrier is formed of

7.l LS syStepyot ot K SErBIAIG FYTRPAAH! CHFET LARPIESS @ T#8EI D
nodul e conprises a sem conductor circuit. 2 1. The
system of claim 20, wherein said sem conductor circuit
conprises a logic circuit conprising information

18. asshixd gttech ofi dldins B, dvhemipeaié ndbmpatiant edrriancbnemiges A emnl s
| ocated in said conponent carrier.

19. The system of claim 15, wherein said component carrier is formed of plastic.

20.  The system of claim 15, wherein said RFID module comprises a semiconductor

circuit.

21.  The system of claim 20, wherein said semiconductor circuit comprises a logic
circuit comprising information associated with said component carrier and components

located in said component carrier.

22. The system of claim 21, wherein said information comprises any one of component
carrier serial number, component serial number, component part number, number of
components in said component carrier, and number of components remaining in said

component carrier,

23.  The system of claim 20, wherein said semiconductor circuit comprises memory.
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22. The systemof claim 21, wherein said information
conpri ses any one of conponent carrier serial nunber
w@ompoedse serial nunber, conponent part nunbePCT/NHI0H045888
of conponents in said conponent carrier, and nunber of
conmponents remai ning in said conmponent carrier. 23.
The system of claim 20, wherein said sem conduct or
circuit conprises nenory.24. The system of claim 23,
wherein said nenory i s any one of program nenory, data
24. ner?ﬁﬁﬂ“?%&%ﬁ"&@éeg@ew%m@mw 18 W@ae 8 PSPgﬁgé’PrH}eWOYYa data
(ROM, programmable read only nenory (PROV, erasable
memorygraadombacesss athoon (A Npsag OQEF?R&IMW (R&M), programmable read
el ectrically erasable programable read only nenory
only inEMBBEMPR Q¥), efdzable pebd@aindiabld r@hdroRQ) menriery  ERRSOM ) and
RFI D nodul e conprises a | ead-franme antenna connected
elec%rﬁ:aﬁ? lefhsSRETEQRAREEOIE rEdd GHY InensRy (HEXRSKHE €M of claim
5, Wherein sald conponent Carrier conprises an
|nject|on nol ded conponent reel nolded over said RFID
nmodul e and | ead-frame antenna. 27. The system of claim

20 wher ei conduc i rcujt conp ris

5. £ achS ¥ B RIAL 2D, Bln S50 RFRG meybleearGr Rer & o fgme

wherein said RFID nodule is passive. 29. The systen1of
antegha FeAnESted i 84i@ pemicandnotaramseidi ver is configured to

read information fromsaid RFID nodul e. 30. The system

of claim 29, wherein said transceiver is configured to

read information froma plurality of RFID nodul es

26. Si nFHets%l@ﬁ‘Mﬁi N¥aim35, W_ﬁaﬁzlﬂs%ﬁ& @dﬁh?éneﬁ{ @rierldompies &1 Mjection
said transceiver IS Con Igure wite information to

molﬁ@d %pr@ﬂn@nmg%gldgg oV 1c§ﬁff§m08ule %h@ 'légd mé"&ﬁélﬁf&

anscerver 1s configured to wite information to
a pI urality of RFID nodul es si mJI taneousl y.

27.  The system of claim 20, wherein said semiconductor circuit comprises a radio

frequency circuit.
28.  The system of claim 15, wherein said RFID module is passive.

29.  The system of claim 15, wherein said transceiver is configured to read information

from said RFID module.

30.  The system of claim 29, wherein said transceiver is configured to read information

from a plurality of RFID modules simultaneously.

31.  The system of claim 15, wherein said transceiver is configured to write information
to said RFID module.
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33. A nethod, conprising: transmtting an
interrogation signal by a transceiver; receiving said
WO nioefs6cgat i on signal by a plurality of RFI D nedrius®ps/045888
and transmtting information by said plurality of RFID
nodul es to said transceiver in response to said
interrogation signal. 34. The nethod of claim 33,
wherein said i nformation conprises any one of
conponent carrier_serial nunber, conmponent seria
32 numbl syseBnicvaRt 3 barherqin g Franmmgérs enfigyas énesitsinformation
sai d conponent carrier, and nunber of conponents
toanéwahhdﬂ@&ﬂﬂtsaddcxﬂnmhm@wnﬂyarrier. 35. The net hod of
claim 33, wherein transmtting an interrogation signa
conprises transmtting a plurality of signals. 36. The
nmet hod of claim 33, wherein transmtting i nformation

33 by AFhdndd Héﬁ{oﬁ&ﬁi of RFI D nodul es, conprises
transmtting Said information S|nultaneously

transmitting an interrogation signal by a transceiver;
receiving said interrogation signal by a plurality of RFID modules; and
transmitting information by said plurality of RFID modules to said transceiver in

response to said interrogation signal.

34,  The method of claim 33, wherein said information comprises any one of
component carrier serial number, component serial number, component part number,
number of components in said component carrier, and number of components remaining in

said component carrier.

35.  The method of claim 33, wherein transmitting an interrogation signal comprises

transmitting a plurality of signals.

36.  The method of claim 33, wherein transmitting information by said plurality of

RFID modules, comprises transmitting said information simultaneously.



