WD 2006/ 066189 PCTI US2005/ 045888 W RELESS MODULE ENABLED COMPONENT CARRI ER
FOR PARTS | NVENTORY AND TRACKI NG BACKGROUND 5 [0001] Radi o Frequency
Identification (RFID) is one of many identification technologies wused to
identify objects. The heart of an RFID systemlies in an information
carryi ng wog@ahe13 so known as a tag. The nodul e fundRUIgENGSM488sponse to a
coded RF signal received froma base station. In passive RFID systens
where the nodule is powered by the RFID reader itself, the tag
conmuni cates b reflectlno the |nC|dent RE carrier back to 10 the reader.
| nf or mat i onYWIEELFSSIMODL 1) SIOME 6 by the
nodul e accordlng to a par" . 2 i @brnatlon prot ocol. [0002]
I n harsh manufacturing envi ronnent s such as a printed circuit board (PCB)
assenbly plant, nost RFID nodul tions generally cannot be used
nore than once. In these applications, RFID nodules are generally enbedded
within a label, and 15 | ack the necessary robustness for reuse. In a PCB
assenbly plant el ectronic, coppaonents  are stored .in conponent carriers such
as traysf® ﬁ%i/ Rpdiq Eefiueney Idsatifiafion &TdR) s@ne pL@pmf ifedificationtsehnglegiepcBs on an
assenbly line by pick and place nmachi nes. Sonme conventional trays and
reel s naypet&xideiity ab.leﬁﬁm%m heagfarBF IR wates Kes in gipfarmptien gamingcul ar bat ch
of electronic conponents contained therein. Once installed in a PCB
assenbl ympiHealsykrosn astadose vEre matple hegtions i rawponggyo f 6pded Rlosieradl | er to read
back actual conponent serial nunbers, quantities, and other netrics
associ atwsgeivid fione héaa@@tﬁﬁgmehtmssiﬁﬁﬁlﬁeswme whers heanedubmislpoRFIeDbY modul e
systens used in dynam c assenbly lines do not provide a way to store data
rel at ed the 8F&D spdaiifstlf, the my conmpsedtesndrefentmg thetinaddat §iaatrier bas tof
conponents renmaining therein except, for exanple, through renote
dat alfas ede rébBlers Infoheation éxiratirthess thosdliebied sipyal &f m@hutdtedlbyvide 2006066189
PCT/ US2005/ 045888

according to a particular programmed information protocol.

[0002] In harsh manufacturing environments, such as a printed circuit board (PCB)
assembly plant, most RFID module implementations generally cannot be used more than
once. In these applications, RFID modules are generally embedded within a label, and

15  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,

20  there is no way for a controlier 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




stuffing errors -- placing the wong conponent on a PCB or placing a
conponent in the wong place on a PCB. BRI EF DESCRI PTI ON OF THE DRAW NGS
500031 FIG 1 illustrates a block diagramof a system 100. [0004] FIG 2
illustrates a bl ock diagramof objects 110, 112. [0005] FIG 3 illustrates
a bl ock dvagecans$? el enent 116. [00061 FIG 4 ill ustr@reszow/odisagyr am of
assenbly 400. 10 [00071 FIG 5 illustrates a diagram of assenbly 500.
[00081 FIG 6 illustrates a bl ock diagram of a programm ng | ogic 600.

DETAI LED m of an
assenbl y Sga;ﬁ?%%h%{é %Ila%gl g[t%oogr%h%%srtg%éor%%nﬂldloaﬁé &Ic,ﬁ gcn?% ?wﬁé% nrgﬁtglgg}r@}pl e, a
conmuni ¢ Vi ng nultlple nodes. A node may conprise any
phy5|caIQJb I%%z%%qkﬂ?lty havi ng a uni que address in system 100. The

uni que address may conprise, for exanple, a network address such as an
Internet Protocol (IP) address, a device address such as a Media Access
Control (MAC) address . r | e node may i ncl ude, but
are not necessarily |;“I&§§§§gﬁggHﬁ Eggiﬁfﬁiiﬁgﬁms“agtﬂi‘/\mkstat|on | apt op,
ultra-l aptop, handhel d conputer, tel ephone, cellular tel ephone, personal
dlgltal assistant (PDA), router, switch, bridge, hub, gateway, wireless
access p0|nt Ph pi ck- and- Iace nachlne goperated by a controller,
conponentV0FLFEG. “?t’é‘éqséjlbl‘&%rﬁlfa&FWﬂ@%’éWpcatl on devi ces, and so forth.
These nodes i ncl ude wirel ess 25 communi cation modul es such as, for
exanpl e, %314ﬁﬁ%&}lléﬁrat%@&mgiaﬁ@mﬁﬁ@d%@tﬁl@nmz WO 2006/ 066189

PCT/ US2005/ 045888 associ ated with conponents to be assenbled on system 100
as wel | {1083ISET Bt ustragns a blashdiagepraeicclemst i Hg i nformation to and fromthe

nodul es. The enbodi nents are not
[0006] FIG. 4 illustrates a diagram of assembly 400.

10 [0007] FIG. 5 illustrates a diagram of assembly 500,

[0008] FIG. 6 illustrates a block diagram of a programming logic 600.

DETAILED DESCRIPTION

15 [0009] FIG. 1 illustrates a block diagram of an assembly system 100. Assembly system
IOQ may comprise, for example, a communication systent having multiple nodes. A node
may comprise any physical or logical entify having a unique address in systemn 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

20 forth. Examples of a node may include, but are not necessarily limited to, 2 computer,
server, workstation, laptop, ultra-laptop, handheld computer, telephone, cellular ielephone,
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

23  communication modules such as, for example, RFID modules, comprising information
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limted in this context. [0010] The nodes of system 100 nmay be arranged to
comuni cate different types of 5 information, such as nedia information and
control information. Media information may refer to any data representing
content neant for a user, such as voice information, video information,
audi o i nfweresitens? t ext i nformation, al phanumeric synmflES2005/043385 cs,

imges, and so forth. Media information may be associated with any data
representing conponents, trays, and/or reels containing the conponents.

For exanmsgsiatt® it cd@pbthRtéBs LQEmBIBY ol HelkHd®OtaE ReIaRdskRek f&eri al nunmbers,
| ots of electronic conmponents, conponent serial nunber portions of a

modul e, %Hﬁgﬁﬁ@hiﬁﬁé InfHARST &-anhl Rokd B mOMARY 1106 enfodmRARAREN:S | ocated in
trays or reels, and real-tinme updated quantities of conponents remaining

in traysyRted g8hscofeptrol information may refer to any data representing
commands, 1 nstructions or control words neant for an automated system such

15 i Lfigal t ted PCB
2 o BRIl B PS8 BERE tmll 4A yty at ore

assenbly ormati on nay to route nedia

i nf orpat | ¢ . O i .nod . ; e medi a
|t or pat o2 SECh SR Ao tad bR B AR bR MBRRERT AT 1 05 ey
connunic&%gtnediﬁia%gmﬁgqtrqgti@f%rqgﬂjog iQ(:accorda %%méﬁth.ege or nore
cust om of SEAANAFY FPETEERE MR BB S¥A e ESREPIE 81 SECof
predefined rul.es or. i.nstructions to control how the npdes conmnunicate

L or ot FOHTHhago PRH PP S Pb e Ty BE a5 FRRA RS or mor e
protocol standards as. pronul gated by .a stapdards organi zation, such as the
Interneﬁ”@ﬁ@&W@éﬂ”ﬁ%a?g§W@“PB%@§%e@ﬁ@?ﬁ?fwﬁﬁﬁﬁ¥ Yt FBFEFY 8] ecommuni cat i ons
Union (ITU), the Institute of Electrical and El ectronics Engineers (|EEE)
and so f%Wﬁﬁ?mfﬁ@ﬂﬁ%@P@@bﬁdﬁﬁyﬁﬁEméﬂﬁﬁ@ﬁ@?@?ﬁ%J%%E§¥@%$2@ﬁﬁkotocol. Mor e
specifically, the protocol gg% be a RFID nodul e conmuni cati on protocol. 3

WO 2806/ BEsTgdoPesy Wshde Sroasiged sciiadaymberdets PHASCEMICSPEENIHO0 may be

i npl emented as a wired conmuni cati on system a o .
component serial number portions of a module, component part numbers, initial quantity

of components located in trays or reels, and real-time updated quantities of components
remaining in trays or reels. Control information may refer to any data representing
commands, instructions or control words meant for an automated system, such as an

15  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

20 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

25  protocol. More specifically, the protocol may be a RFID module communication protocol.
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wi rel ess conmmuni cati on system or any conbination thereof. Although system
100 may be illustrated using a particul ar conmuni cati ons nedia by way of
exanple, it nmay be appreciated that the principles and techni ques

di scussed herein may be inplenmented using 5 any type of conmunication nedia
and accornpangengrizdsechnol ogy. The enbodi nents are notPUTVER2008643888 t hi s
context. [0013] Wen inplenented as a wirel ess system system 100 may

i nclude one or nore wireless nodes conprising wreless comrunication

nodul es, HO?E%]FP it ansfo(PE S%F@Sﬁﬁoﬁh%en@%gla§§ wilieﬁtcgﬁﬂj{lggi?ﬁtgzrnssystrﬂﬁ?ﬁs ceivers,

and the ese S may arrange 0 cofmuni cat e

Cnf ti o . . Ca A
exanpl o SRR Bhufifafln GRER, by BSToRbGRLESS: HATHE SRELOTRE @, A1
wir el essbe iﬁﬁs Ca{tje{gigursr}ngsau%gicgl% Eor}gm%ragéti r_lsf L 8&15‘ E}? %y tgg g)?aén%)?eeﬁtrﬁag/rge The wirel ess

nodes may i nc onponent S and rnterfaces’ su or communi cati ng

i nformation si l.s, over. desi gnated. wi rel].ess spectru sych as one or
ror 6 ant Brea e e Geipe apd RS RS Sp BT PiilbodioledR
anplifiers, fi%lers, control.lggic, and sotf th. 'ﬁxaﬁﬁlﬁs fPr t he antenna
may incl PSR PICAPEIRSGF ST EHh AT SHOTHAY 18 e PBh al " ARPENHES 4™ monopol e
antenna, a_dipole antenna, a |ead-frame antenna, an end-fed antenna, a

ci rcul ar?S) LigdEd i BEfo%ftlenna, a patch antenna, a plane-inverted F antenna,

a mcro-strip._ antenna, a diversity antenna,_ a dual antenna, an antenna

array, adf81YoVheyimplemeRtedzg 2 Sritseds Fraliissygtee HEtmpy welodgonePramire cont ext .

[ 0014] Referring again to FIG 1, system 100 may conprise nodes 102, 104,
L] §

106, andvieigss nofiesCoBREMHpE Wirclaps (ouuyhiceliey medyles, 84k F $H™RIS RAR ed nunber

of nodes arranged in a certain topology, it na% be appreciated that system
100 may hedilesdmicamgntoisoivgiscarers. epge liko dBesarizgheatpdenmante aasecdf t opol ogy
desired for a given inplenentation. The nodes 25 102, 104, 106, and 108 may
comibhi datcempiuaicaieiefornpoinmonéicar comoteityies of W8 elegd qosinawicatian MEiz006/ 066189
PCT/ US2005/ 045888
An example of a wireless communication media may include portions of a wireless
. spectrum, such as the radio-frequency (RF) spectrum. The wireless nodes may include
components and interfaces suitable for communicating information signals over a
designated wireless spectrum, such as one or more aniennas, wirciess
15 transmitters/receivers {“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
20  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 systern 100 may include additional or fewer

nodes arranged in any type of topology desired for a given implementation. The nodes

25 102, 104, 106, and 108 may communicate via wired communication links 118, wireless
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conmmuni cation links 120 or any conbi nation thereof, for exanple. The

enbodi nents are not limted in this context. [0015] In one enbodi nent,
system 100 may conprise node 102. Node 102 may represent, for exanple, a
pi ck- and- pl ace machine to pick electronic conponents (e.g., 5 integrated
circuits YP@806/06¢18° ot her el ectronic parts) from traysPauwoszud4rasel s 112 and
pl ace themon PCBs 122 at node 104. Node 102 al so may conprise a
controller to control one or nore operations associated with

pi ck- and-cBhAGRiARGNIHE 320 Bxf ﬁa\jr%omfaﬁ@ﬂu% th&REr, BTSRMRIY. Thd 48SdnhQRLRL I'n one
enmbodi ment, node 102 may furfher conprise a comunication el ement. 10

Among ot h,%{hﬁhg&@r@ﬁ@cmtfunctl ons, the comunication element may include a
wirel ess transceiver 116, for exarrpl e, to communi cate between node 102 and

nodes 104007508 othoodfint, Kler X80 b Peo %%@%S&‘é HEE b8 1B ahe _conf gured fo

conmuni cate with one or €ss ul'es, suc exanple, RFID

enbod: mertorerehs e Sl Aioe L TR L ACHEIORE, BrBBheni 00 114 o
g(r)rgga rlrgﬁlftggq%%%@“%%a%vlnrd%ﬁ%53?1%0%9‘3 1%%) %%nﬁrﬁgﬁoa?ﬁ‘ éff%%@%ﬁ"ﬂ%@g% spensi ng

corrponen senb i S m of node. 104, for exa Node 106
e Ut Snbaf; B 04 e 1 @a%@a&%nr&&ﬁ@a?woﬁ oGt & 1o be
di spensed by the pick-and- %I ace .nachj The . obj ect 110@; 20 conpri se,
for examPl BOTSLRCEAPISASHRCH! ‘ﬁ 11@%6‘% B‘ﬁ?ecm Eﬁ%ﬁ@ﬁi -&C% 588K DI ed on

PCBs 122. In one enbodi nent, object 110 may further conprise a wreless
comuni c&Pfon  nodul e, such as, for exanple, an RFID nodule 114, which may
be enbedded within the material conprising object 110 and may form an

i nt egr al ({461 IngiecabpdinFob 1ede Sy srayfidiny comyriecrsriygeicderRe'snsit | n one
enbodi nent, node 108 may represent, 25 for exanple, an elenent for

di spétsi Agiasvisnelaments and fyactpss detoynrimieatioy slewantanayripeledsa wireless

transceiver 116, for example, to communicate between node 102 and nodes 104, 106, and
108. For example, transceiver 116 may be configured to communicate with one or more
wireless modules, such as, for example, RFID modules 114 located throughout a PCB
manufacturing plant. In one embodiment, transceiver 116 may communicate with RFID
15  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
20 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,
25  for example, an element for dispensing components to the assembly line system of node

5



WD 2006/ 066189 PCT/ US2005/ 045888 104, for exanple. Node 108 may further
conpri se one or nore objects 112 containing conponents to be di spended by
t he pi ck-and-pl ace nachine. The object 112 nay conprise, for exanple, a
conponent carrier such as a tray containing electronic conponents to be
assenbl edvonoR@BE89122 by t he pick-and-pl ace machi ne. PUTRUSBHSHEBIEL12 5 may
conprise, for exanple, a tray containing electronic conponents to be
assenbled on PCBs 122. |In one enbodi nent, object 110 may further conprise

an RFI D g %l‘%xgﬂlﬁh? NOBE €68 ABRYuhge gdesh e H&@olﬁfkgsof@tc%ﬁtjaﬁlingconpr i sing

object 112 'and may forman 1’ ntegral part thereof. 19] System 100 may

conpri Sec%&%eﬂtg’fﬁ)lréydlfp%&ed%m Lioent 1?9&%%&1%. E‘ﬁ% ﬁ'éig%’f?q%o% . 10 for

d- .
exanpl e, an asse I'ne systemintertfaced wt re pick-and-pl ace

hi i it h 02, f N di , th
rech e AR it 1 BB SR SRy U GORES Tr he

0 asse one enbodi nent,

combi nat ITFPRET BT S Stse G e p A B e bt ray Compr | s6 a
ol acelrent™ FATE hERITHEAL SyLP AR L6 Ditayy oI R e T REGat | on-

oi il £ anBodSF Y Nt S GRFE @it o hEeY BRFTSPaN e LT Btrodul es 114
| ocat ed throughgﬁé %gﬁisystenlloo.,For exaggh&, transcei ver 116 may read

and wri t &hicp gy efl Pt R et TR FemRpp! getlds anq may Pripdlck t he seri al
nunber of each object 20 110, 112 and | ots of conponents contai ned therein.

I n one els! Bethiherebrti ons of each RFID module 114 may be wite once or
pre-programed for this function. Transceiver 116 also may read conponent

part nuntfe Ssismet) i mayRDrippeded §4 1 nonegnbpilisgnts nqdeol 04 mayzepresspt. exanpl e.
Transcei ver 116 also may read a quantity of conponents contained in an
obj et 1100 exammpde, andssamplyujpd ayséen hverfsediwith guagitniary pisk-apewpenent s r emai ni ng
in each 25 object 110, 112 as they are consuned in the assenbly process.
The r emainpdhiges gssaginiet with node 102, for example. In one embodiment, the assembly may
be configured to assemble PCBs 122. In one embodiment, the PCB assembly line system
may be manual, semi-automated, automated or any combination thereof.
[0020] In general operation, system 100 may comprise a dynamic assemﬁly line to
15 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
20 110, 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 [16 also may read a quantity of components contained in

an object 110, 112 and may update the actual quantity of components remaining in each

25  object 110, 112 as they are consumed in the assembly process. The remaining quantity
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6 WD 2006/ 066189 PCTI uS2005/ 045888 may be stored, for exanple, in a
re-witable portion of RFID nodule 114 and may be updated in real tine by
transcei ver 116 under control of pick-and-place or machine or dispenser
machi nes. [00211 FIG 2 illustrates a bl ock diagram 200 of objects 110, 112
conpri si NYoaoekos@bess 5 conmuni cati on nodul e, such aRCT/EROSENESAP| e, RFI D
nodul e 114. As shown in FIG 2, objects 110 and 112 each may conprise RFID
nodul e 114 conprising nultiple elenments sonme of which nay be inplenented

using, T Qfy 6 4aRiCor @ il PfLwilablk Woltn of RERPHRALR 114 LRGhS) &

processors sof t ware subroutines, or any conbi nation thereof. Although FI G

2 h , bi
SNOWS ayéd%ge%gtlmé Fhng g%vsj ﬁﬁ%ﬂ&% colitbol Bﬁﬁcggrﬁgﬁﬂﬁg&lnﬁcﬁge%pat obj ects

110, 112 itio emer as nay be desired for
a given inpl n. The enbodinents are not |limted in this context.
[ 00221 I% %%ggn(%%m%ent RFI D nodul e 114 conpri ses a sem conduct or

'cgtgﬁlgita E@%?Hcﬁﬁhff?nﬁg@%a%@c{sét:%%?@ if?ﬁ!%iﬁ? 13 R P R D 1aa
15

w8 iy e%f}’ve(%qﬁ 25, doy spample g X%Jé?m A SRR IRE o caveneY

lo.r ﬁgesiﬁé Jﬁ%s(y’””o” dige ef?réﬁaﬁyeqoﬁ%%?%ﬁf%ﬁr%ﬁ S S Perisiad e élgﬁsntsﬁgﬁowezos

may conprise, faor exanple, program prenory data nennréﬁor any conbination

t her eof . SOTNEHOY ey By wiwy@d&%ﬁ& Qe exaptple, greprnere cf &?F&’@E@g% menory

(RAM, read only 20 nenory .. programmuabl e read onl¥ é é ROM ,
er asabl el BistE: AipTEIPE: w@yare Sahqoytmﬁémsrayy cEmREpon thfreelt ¢ th%ﬂahfl rasabl e
programmabl e read only nenory (EEPROM, conbi nations thereof, and the

i ke. | nshoe adimisdingaiber of slsmsniy, 10 om hesappiseiated dhappbieenll K. | RE®Y nodul e 114
al so may conprise antenna 210 connected to RF circuit 202. Those skilled
in the aranirist agdpensd palbwen dmpenitas May EeiRsiragyoor gifelyimpbiman g ud EhRF

embodiments are not limited in this context.
[0022] In one embodiment, RFID module 114 comprises a semiconductor integrated
circuit 202 (IC) that includes radio frequency (RF) circuit 204 connected to antenna 210,
logic 206, and memory 208. A specific RFID 114 module may either be ultra high

15 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

20 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

25  circuit 204. Often, RF circuit 204 may comprise, for example, a collection of discrete
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25 circuit 204. Oten, RF circuit 204 may conprise, for exanple, a
collection of discrete 7 W 2006/ 066189 PCTI US2005/ 045888 conponents such
as, capacitors, transistors, and diodes that nay be |ocated off the I C 202.
Active RFID nodules may further conprise a battery. Passive RFID nodul es
have no WaRe06i0¢6189Rat her, they derive their energy frROWVEROSRIS3E] gnal used
to interrogate the RFID nodul e 114. For exanple, RFID nodule 114 may
derive and store voltage froma reactive 5 circuit that is responsive to an

RF int er(fo?rg_%lh%lﬁgs&h ?%]?é?agg&g,%&sﬂofs%ﬂdtdicﬁ@X HEROTRY bSReatbPhir y@@Mmhe, an

i nductive rec circurtry, a storage capacitor, and rel ated

C1 T CUl t 1 Y DRI AR LS AP IRINES by | PadsRIRANY ricBuRBAVAL ST 0Tt on

si gnal wh presen pFes t in the electromagnetic field of the
i nterrogation.si.an %. This.r I i t Hﬁ he RE®f
sufficiez%mvbﬁﬁg%@%(gcggﬁ%#mg%ﬁg Pg t%ﬁ%ﬁ%%ﬁggg% $€ g%%%%g]nndu e 114. 10
I n one enbodi t, RFID n§8ﬁ§e 114 be,_a passiv |.D | e.
Al t er nat Ii“@‘g‘ﬂ? ,Erﬁglflof)e’%%?’ Jn%éi? lgg#ﬁ??jgrewega d}%%rgg@%ggﬁrﬁgx apr(g%l{ré“!gsour ce.
[00231 In general, RFL.D nodyle 114 may .be nyf actured_ by nmounting the
ant erha %4 “gﬁﬁEﬂﬁﬁPmﬁﬁﬁoﬂPEQ%HFHB$%?%ﬁﬁ?dgggﬁﬁ%?§uF8mFﬁén?Egﬁ . This may
be done by using either short wre bond connectjons or sgldeted
connect | BAEPLE, Bhinguctiys cpil. geqtdy g FEGPItph f MTEAS® taPaEeE el CEe ™ onduct or
chip and other circuit elements: RF circuit 202 (e.%.,, ca athQ%s, di odes,
transi stRsF@ittieg e RFI} modplsd 15 1respogd fcamipsrrogingsignd gdileprgentd 6y ¢ h.
Ant enna 210 may conprise Ip%ps of wire or_ may be netal etched or plated and
sol der edvresent ijtheclprtmeanatis fielfkof|te ipigpogation sigazle iEdFERD SIYAtEYha 210 may
conprise, for exanple, a lead-frame antenna. In one enbodi nent, 1C 202 may
be suppoht exbapijoraf sufficionh viokagk 12 oW erarassijih apsrasier gbise REIR roddlgdptrt and
antenna. |1C 202 may be either wire-bonded to the |ead-frane for the
ant eltha loronbampedimandRFID podele did may be ppissive HwedidP mpdlldi ng. The entire
RFI D nmodul e 114 assenbly conprising elements 202, 204, 206, 208 nay be
enbeddedAlternatavely, REHmmadule Al € grag kopeist 2 dhttel dererpogvenso@ree112 provi ding a
means of physical encl osure.

[0023] In general, RFID module 114 may be manufactured by mounting the antenna 210

element and other individual elements to the IC 202. This may be done by using either

short wire bond connections or soldered connections such as ball grid array (bumps)

15  between the semiconductor chip and other circuit elements: RF circuit 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-

20  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, REID module 114, including IC 202 and antenna 210, may be

25  injection molded into plastic component carrier such as a device fray or component reel

8



I n one enbodi nent, RFID nodule 114, including IC 202 and antenna 210, may
be 25 injection nolded into plastic conponent carrier such as a device tray
or conponent reel 8 WD 2006/ 066189 PCT/ US2005/ 045888 which is nol ded over
passi ve RFID nodul e 114 including antenna 210. For exanple, enbedding RFID
nodul e 1MO@ISHeESConponent carrier by injection nol dPGIYUS2POSAHBEY wWith a
supportive | ead-franme antenna provides a higher degree of reliability and
may provide for advanced parts handling and manufacturing confol. 5 [0024]

FIG 3 i bnistis AbRS v Q&Kzecimgrn?dﬁhmqmdﬁl%%ﬁa SRITPEr Bkfigpit F anscei ver

116. As shown in FIG "3, transcelver 116 may conprise nultiple el ements
sone of whicly 1 g circuits,
R e e A e s A R U

conbi nat 5911 6}0[%{% ?e?ap fﬁ ?éﬂgQPIF]V%:‘BS zf’hg \g? e !}frme}bﬂﬂy aﬁ'&'%ghrog deel ement s,

it can be a 10 given
i npl enen atl t ted in thls context. In one
enbodlnea adﬁgg%éggf§%$R@§ggyﬁémﬁ%§g§% 8#@@5 t hat includes RF circuit 304
connegte ic 30 308.
conprt se%O%&F@géﬁgV% eaa’%ﬁ@%@éﬂ%ﬁ&%?Oocogﬁ@mi{"é?%@%% wigrrge. B
progra bl e arra the |ike, oper at he contro
b bt ogr SRl ffewg&%aﬂ%ew@e@w%ﬁlﬁ%@nmﬁeﬁﬂe DB BRI & pr ogr am
ol i ek el reer

npri set e TWW o S Y eory (ROV)
progrannable read anly nmenor erasabl&wﬁrogrannable read only
menory  {EPREMUD roé‘P%‘ESt P4 %]éflqo‘iﬂbé‘ﬁ“é $780%n IO uEHEE & Shete BRIt menor y
(EEPROM, conbinations thereof, and the like. RF circuit 302 also may
conpri seMREDY PEHEREH T, dfcan b apmeriviebiBplaee 966 deacnieaahbe bRE i ng, for
exanpl e, a collection of discrete conponents such as, capacitors,

tran Qstﬁﬂ@lﬂﬁﬁ%@@§moanah¢ﬁﬂ@@k@@éﬁméﬂﬁﬁuﬁm%hﬂFUUQBFXMNéﬁmgysten1100 wi shes

to obtain information contained in the wirel ess
embodiment, transceiver 116 comprises IC 302 that includes RF circuit 304 connected to

antenna 310, logic 306, and memory 308. Logic 306 may comprise, for exampie, a
processor, controller, state machine, programmable logic array, and the like, and may
operate under the control of program instructions. Memory 306 may comprise, for

15 - example, program memory, data memory or any combination thereof, Memory 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

20 receiver portions, each comprising, for example, a collection of discrete components such
as, capacitors, transistors, diodes, and integrated circuits.
[6025} 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

25  RF interrogation signal. In accordance with a program stored within a program memory

9




comuni cati on nodul es, such as, for exanple, RFID nodules 114, or update
information therein, transceiver 116 interrogates the distributed RFID
nodul es 114 by outputting an 25 RF interrogation signal. In accordance with
a programstored within a programnenory 9 WD 2006/ 066189

PCT/ US200%0Q4%88838% porti on of menory 308, |ogic 306 cRUBESNeINGSIE circuit
403 to periodically output an interrogation signal at antenna 310 to
interrogate the one or nore RFID nodul es 114 distributed throughout system

100 (FI Gpodon of hRmoRt 808, RERLI08 Rake Ok IR BP0t RHbdicd 1B ounikaipl e, at
predetermned intervals of | nms, for exanple. By way of "exanple, antenna 5

310 per nikisnERRPAELEA LI Qﬂ?enﬁfi?;ﬁﬁ{rOleaﬁB%ﬁ@t’He bt YefD Rt 1 pode 102 and
RFID nodul es 114 at nodes 106, 108 through an el ectromagnetic fiel ds

emitted Qbfs_tﬁtfu?c'a_st&%hg}ﬁ{ut Sg%geﬁ-l ]ngQEJ;f:%EI %@Qﬂleﬁﬁ%&$ﬂ signfl RO ttfgr]_t he

interrogation signal, récelv nmodufes 114 at -antenna 210, RFID
nodul e 1 i t ol 0 r i thin.a program
romory porFren P raemHBeOh R AR o TR BT BELREI blhal

i dent i-f i L.on . . LK pver 116 at .no 102. i jfication data
my Pnor e SR iR i BaRbeil T8 Biogs M 1157 sor &
nunbers for. tr i.n nt |,ots.contained.in obj s 110,. 112, seri al
nunber p(r)l}otd}ﬂgsn?g%(attnﬁ%esa%g%fbﬁghﬁ?@ 4 ei%%oﬁqﬁﬂegﬁ &ﬁ@é Fgﬁtgegtbéfé’\ﬂwc?@é’ ®cont ai ned
in objec 1 12 uant i of devices, serial. nunbers or del nunbers
of i vk anBED oo i, e ratt o sfhierBiiofsipnttFac &L SRS uant 1y

of devices .aor conponents_ i | ec 0, 1 and so forth. Upon receipt of
Chat i dERETES ﬁ%ﬁ%wﬁﬁa&t%ﬁf@n@eéﬁ%ﬁ‘* Iog 2B P RBEO M PIRE T ot ake
actions to enhance the performance of system 100 or to enhance the dynam c
assenbl y Sflofeﬁéf‘gt PRSIt By PSRGIE MegioEntause RED Badwssd pFacenent .
[00261 FIG 4 illustrates one enbodinent of a tape and reel assenbly 400 to
carry? 26viertddintifritonginge Hanseaverad s shndy 149 o ospriiivadondaiamey 402 t hat

carries tape during _conponent feedi ngb;_ The tape carries a plurality of
el ect r onif¥ ué@,,{ﬁwwpge, segiaf maepepspfgach object 110, 112, serial numbers for tracking

component lots contained in objects 110, 112, serial number portion of the RFID module
114, part numbers of devices contained in objects 110, 112, quantity of devices, serial
numbers or model numbers of pick-and-place or dispenser machines, real-time updates of
15  quantity of devices or components in objects 110, 112, and so forth. Upon recetipt 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
20 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 2 passive

RFID module 406 to identify information associated with the components. In one

10



pi ck-and- pl ace nmachi ne. Reel 402 further conprises an arbor hole 404 for
nmounting reel 402 on pick-and-place machi ne. Reel 402 further conprises
one enbodi nent of a passive RFID nodule 406 to identify information
associated with the conmponents. In one 10 WD 2006/ 066189 PCT/ US2005/ 045888
enbodi nerwopesssersd RFI D nodul e 406 conpri ses i nt egr atBur/gd2newiiss08 (I C)
and | ead- franme 410. [0027] Reel 402 nay be an injection nolded conponent
reel that is over nolded over passive RFID nodule 406 including its

| ead-fr al%ho difhe Eb%ssq W&ﬁﬂ ﬁ%o@n{r%geléluﬁ grgteégﬁcﬁgt{déc(iéjragg iRy be enbedded

w thin an |njec ion Phate L e cl eaned and
recycl ed fog_&xanple One enbodi nent of an antenna structure conprises a
st anped Péaa #rane ant enna t hat supports t he RFI D nodul e senlconductor chip

during ver - nol di. n em con uct Chl be
i r ebonal@23f keAgR Ry vE R G el SR SRR dre Sion & s BT 8verThe speci fi¢
RFI D nodul e. 4 et Bﬁ UHE 10 or HE and, n oneﬁgﬁ@h% may be
o wr | ¢ aBraE ST ety 408 i it fimes Jp P b gen e 4ok is
supportegwg custom | ead-frapme, 410, which serv RFI D nndul s 406
support SteiEn Ry beRnEs %ﬁﬁiﬂémlaé%:émwﬁ%é | Hiso BrTeTpBHGed Lo ¢ he
| ead-fi-ane for the antenna or bunped and flipped onto it prior to over
nol di ng. PPrliekeed Aad preaded. i CRIRRS: Pﬁaﬁm‘e%@@eqff @é PN IS VR e ETIPPIED with a
single 15 reader, such as transceiver 116 shown in FIGS. | and 3, capable
of si mul ¢ saEeediegd- frpwg antaryrathatsiprgres Geal P rogiulerspmigiondusigr shipabrisgui pped,
with RFID nodules 406 in an assenbly environnent at any tine. [0028] Fl G
5 i || ust indactisn oyre-retiogli HemeerafondudiendipesitherapaiarseintiopdBion firpedant *
el ectroni c conponents. Assenbly 500 conprises a tray 502 that includes a
pl ur al i t yntofthis R@d-Craink anBonk el dheoppdivdiitlp eduladfoframdiithg. beThEFt ray 502
carries a plurality of electronic conponents to feed to a pick-and-pl ace
machitbe. ofMiBynd @Rofeamtvdiment mpryi tees-voitable to cover a large number of

applications. As shown, IC 408 is supported by custom lead-frame 410, which serves as

RFID module’s 406 support and antenna. RFID module IC 408 may be either wire-

bonded to the lead-frame for the antenna or bumped and flipped onto it prior to over

molding. Pick-and-place machines that take reel 402 may be equipped with a single

15 reader, such as transceiver 116 shown in FIGS. 1 and 3, capable of simultanecusly

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

glectronic components. Assembly 500 comprises a tray 502 that includes a plurality of

20 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.

1




enbodi nent of a passive RFID nodule 506 to identify information associ ated
with the conponents. In one enbodi nent passive RFID nodul e 506 conprises
integrated circuit I 508 (I1C and |lead-frame 510. 11 WO 2006/ 066189

PCT/ U82005/ 045888 [0029] Tray 502 nay be an injection nol ded conponent
tray thatwogoevenshol ded over passive RFID nodul e S508THEIIOHTEEL it s

| ead-frame. The specific RFID nodule 506 may either be UHF or HF and, in
one enbodi nent, nmay be re-witable to cover a |arge nunber of

appl i cat fa@@éyn@@s@@\ifiﬁib@ 1GuRO80d SoRMPRANISEh Ry Giis 1O B@ded sre 510, whi ch

serves 5 as RF no e's 506 support and antenna. RFID nodule |IC 508 may

pe. el t Nelo WL Rpmd AARE sbQint Afinh SR HAANR, AL sERBiANBMGLRY scRHmed and
flipped onto It prior to over —nolding. Pick-and-place machines that take
t 502 . ' M i ngl - [ 116
ray m%%&ﬂ?@?%%ﬁ g@%,%g, éﬁ%ﬂ%f@b%&fﬂ&tﬂ@;f I?ealg%mtﬁlilg ?J‘co@%i a}q 1A Shib¥er

shown in a si'nmul"t aneous rea g iting to a

plurality.of .trays 502 equi d wt I S Bc 1IN A ssenbly
envi ronn%fﬁpplé?aug%sy ‘?Si Sﬁgw#?ﬁ%gﬁﬁpp}gﬂfﬁﬁg P%g‘g‘q%a%/ﬁa eevsllgéwﬁl;ag%%vgsuch as, for
exanpl e, d fl , age P)., bal rid,ar B ckage, quad fl at
no- | ad/&}’?ﬂ%ﬁﬁ'§ m?cg‘j;fﬁg%fé;ﬁ?gp?r%ﬁ){}feﬁ)‘a'p@c@aﬁ ‘?uq? L(?%Ogglﬁ?’}i n%é?@ﬁra‘f’ “out | i ne
package (TSSOP) nd ot her ackage types for..use in.a given pick-and-place
nachi ne.bc[née‘ggﬂth?%éggf‘mﬁ g t?rﬁgo kﬂ%&&aﬂ}gflmgﬂ o U PHEL R Fﬁp may be
further described with 15 reference to the foll ow.ng fiqures and
acconparfPiipse Pikpndlacegrghiges Ppidaleitgy S84 Mg pe eﬂlﬁeq%s}d@%par%fg%l%nm ng | ogic.
Al t hough such figures presented herein may _include a particular

pr ogr anmicHEFr] ek ?:S,trqn’écet"éhllféﬁhaﬁﬁr”éﬁ%té&“gﬁa‘%apﬁm%oﬁ%w%}ﬁ?ﬁs g logic nerely
provi des an exanpl e of how the general functionality described herein can
be i nplenting/editingina Heielityiddays YErappeyh Wi REY mediles YBe8 2hot necessarily
have to be 20 executed in the order presented unl ess otherw se indicated.

| n akddi taseambly heviggingent at m)bf@frlanﬁamémp@gjf achidy apedgvigsitapenelds: B a har dwar e

el enent, a software el enent .
example, quad flat package (QFP), ball grid array (BGA) package, quad flat no-lead/micro

lead frame (QFN/MLF) package, thin shrink small outline package (TSSOP), and other
package types for use in a given pick-and-place machine.
[0030] Operations for the above system and subsystem may be further described with

15  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

20 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

25  representative of the operations executed by one or more systemns described herein, such as
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executed by a processor, or any conbination thereof. The enbodi nents are
not limted in this context. [0031] FIG 6 illustrates a programmng |ogic
600. Programm ng | ogic 600 nay be 25 representative of the operations
executed by one or nore systens described herein, such as 12 WO

2006/ 066189 2AEPP4IB2005/ 045888 system 100. As shown i PCHPGSAHIBEHg | ogi C
600, at block 610 the systemtransmts an interrogation signal with a
transceiver. In one enbodinent, transmtting an interrogation signal

conpri segydukrAMedn Ad Hd8man E}dgfﬁnhﬁgnogfc DI BRL 618 thRlsPGkm GdRmilshg one or
nore RFID nodul es distributed throughout the systemreceive the

i Nt er r o9&tk daRbgRlal vhith aRkAGKIVE3Gn ofe £6od@NGH AfaniRIi U iR ABGHLES transnit

information to the transceiver in response to the interrogation signal. In

one embodi ARt mytile njaHJn%l[ﬁ?ai Alta1 Xfo%?nr?g{\ t Rdcle8l BY ot ¥zt Rrrpgrodul es

si mul t aneousl y. “Further, ne e the i nformation nmay conpri se,

f | ' L !
or exaggdgksgggm@%gg%ﬁ@%?ugé?g%%nﬁ%ﬁ%gﬁ?éﬂkﬁﬁ%%gﬁél agggﬁﬁﬁ%Q$8$?rrler

seri al nunber; a co a
nunber of, C nent.s--n_t 0.co nent. carrier: and.a nunber  of
corrpo%en § Oglgg ngfnﬁgn%lpnm%%ﬁﬁjﬁé Icl)sr?lplgﬁgo a%é%ﬁ’ I%i t%e? t}“ansc[eﬂ)‘f?éﬁ] FORRITEY t8151§e specific
details have been.s%&nqorthn@e.ei ho. rovide a éh rough uqﬂe h?nding of
Lhe. enbolI L ygualy trong Siindird e ulgnapin ady by pratis P REREIT |
however, tH t the enbégi nts may be practiced w thout these specific
det ai | s. MOAVIGE HEPBICRE% nEdCn weqvqe-emg%ﬁwab@%ﬁ%ﬂ@zon&aﬁmwaﬁ% R
circuits hav? not peen descri bed in_15 detail so as not to obscure t he
enbodi mefitanPly: Ay olnsee. Sppl elinaiolamingat COHRPIEHSETT LRy IRY W al  and
functional details disclosed herein may be representative and do not
necessar FIPPIIER; eIz RENISE, B SOBPONEHPAE FHBARHE flugberof ogBponeptsiizthgl so worthy to
note that any reference to "one enbodi nent” or "an enbodi ment" neans that
a pat?i ceAMBROIERLATICE and @ nYEPEO COBRONESHE refeaivipg dt satd WEPERFHEYTFh 20
connection with the enbodinment is included in at |east one enbodinent. The
appear ant¥32] Numerous specific details have been set forth herein to provide a thorough

understanding of the embodiments. It will be understood by those skilled in the art,

however, that the embodiments may be practiced without these specific details. In other

instances, well-known operations, components and circuits have not been described in

15 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] Ii is also worthy to note that any reference to “one embodiment” or “an

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

20 commection 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,

25 heat tolerances, processing cycle budget, input data rates, output data rates, memory
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of the phrase "in one enbodinent” in various places in the specification
are not necessarily all referring to the sane enbodi nent. [0034] Sone
enbodi ments nay be inplenmented using an architecture that nmay vary in
accordance with any nunber of factors, such as desired conputational rate,
power | eWweDg006/0888%heat tol erances, processing cycle bUYIFERD050438R dat a
rates, output data rates, nenory 13 WO 2006/ 066189 PCT/ US2005/ 045888
resources, data bus speeds and ot her performance constraints. For exanple,

an  enbodiNRols, FRY biSpetRLAIBALSL Mshide éaisﬁms.ew@%%fe%py a
general - purpose or speci al - purpose processor. |In another exanple, an

oL cat P B o R S B PR " g Do ce
(PLD) or gl oAk ASESAOICRER) oy AR B Be hfleBheq RO e

exanpl e, an e be 1 nmp any conbrnatron o pr ogr ammed
gener al - : RFE t t . CUS rd e c Q@ﬁnts. The
enbodi mafel? éfgagefd:haﬁo %]’isﬁ‘lght aggrglﬁglﬂﬁ Eﬁn ép@{(}%ttl%lxsp?’&% atw%{)(ﬁ%’ugﬂ‘go ments may be
descr'be? usin i expressi "cqupled' and 10 " nect ed’ .al.ong with
her 15 dePTARiTORAe o BREET 5P of ey SPimafibueier (FEEE AL PR B3Rt
i nt ended as, synonyns for each otqgr. or exanpl e, sonekg&godinents may be
describeﬂmﬁﬁﬁ%ﬁﬁmﬁﬁémfgwﬂﬁmﬁﬂﬁﬁ%% %ﬂpgf nFﬁ§V€5¥@“PW8T“ or nore el ements
are in direct ysicg: or electrical contact with each other. In another
exanpl e, PELEHE! B AEPHBOSHEYTIPHECT (PERERTISAPC GTIoR bl af OMPORDYDI ed” t o
indicate_that two or nore elenents are in direct 15 physical or electrical
cont act . PFhEngashpente g gpdinitedin iy entextay al so nean that two or  nore
elements are not in direct contact with each other, but yet stil
co- oper at®3)rSqupp epbaeimeng may egdoncrdicd aping freexatsedi wewtled'ahé not limted in
this context. [0036] Some embodi nents n%g be inplemented, for exanple,
usi nd0a rearicird” pleagaihdheinfstvaiiyesr it shaquldbeaingprisiond faythsteoresare 1aist r uct i on
or a set of instructions that, if executed

intended as synonyms for each other. For example, some embodiments may be described

using the term “connected” to indicate that two or more elements are in direct physical or

electrical contact with each other. In another example, some embodiments may be

described using the term "coupled" to indicate that two or more elements are in direct

15  physical or electrical contact. The term "coupled,” however, 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

20 by amachine, 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-

25  readable medium or article may include, for example, any suitable type of memory unit,
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20 by a machi ne, may cause the nmachine to performa nethod and/ or
operations in accordance with the enbodi nents. Such a machi ne may incl ude,
for exanple, any suitable processing platform conputing platform
conputing device, processing device, conputing system processing system
conput er , WPr0e¢s&8t , or the |ike, and may be i npl enerCEUSHGTEEBIANY

sui t abl e conbi nati on of hardware and/or software. The nmachi ne 25 readabl e
medium or article may include, for exanple, any suitable type of nenory

unit, 1%15}4@&9&%9&%@% el 4RR8Gor PR BN, Q@%'g&&ic1€9§?&5%ena”i cle,

menory nedi um storage device, storage articre, storag medi um and/ or

o1 acabl o o Clor SRR fi (P ERIple, DEARNERR Al QPR SIPYAR B0 7

erasabl e or non-erasa e nedra,” digital or
anal og i hard _disk. flo I sk ct Di sk .Read | nory
(0 rony el B SO medpo PRk S e R s o el e &
(CD-RW, ,optical dis net i.c di ario t f Digital Versatile
bi sk ( DivBfPa i e s, CRBRREE RRciRa Ry RBo SR HBRE Cer R iy | nel ude
any suitable of..code, ch_as .soyr e, conmpiled code, . interpreted
e SexBRuT e abhe i St B St Eb stk FhetRiccisdiane
instructions may be inplenented usigg any suitable hjgh-level, |owlevel,
obj ect - oV #'¥HE Bdcs Aot udrsatied st (RUPh ARG 2 faitsdiephrdbedepr8gr anmi ng
| anguage, such as C, C++, Java, BASIC, Perl, Mtlab, Pascal, Visual BASIC,
assenmbl ySEHEGGEYS2Y HEBHE Ay fdade sl svler 9el fS sOvFE codnbUmRilegseds-ar e not
limted in this context. 100371 Unless specifically stated otherwise, it
may be appreEicdredr: crantable copde. statiheads, dynpnigceds apgihe likgoRfut i ng, "
“calculating," "determning," or the like, refer to the action 15 and/or
pr ocess esigfctigneniy bt wplonengasisingiany swipble drgh-loveldowi ke, obleecontanirde
conputing device, that manipul ates and/or transforns data represented as
physi@al vigirareompiledardéor gnterpregddaue gromingle lwigunga sedhers €o kit Javeg ByEEent s
regi sters and/or nenories into other data simlarly represented as
physi cal Peglidfrtliab. Rescali ikiahBABEC, ciesapbly laggusgs trewhise medeparidess forth. The

embodiments are not limited in this context,

[0037] Unless specifically stated otherwise, it may be appreciated that terms such as

3% <

“processing,” “computing,” “calculating,” “determining,” or the like, refer to the action

[5  and/or processes of a computer or computing system, or similar electronic computing
device, that manipulates and/or transforms data represented as physical guantities (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

20  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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regi sters or other such information storage, transm ssion or display

devi ces. The 20 enbodinents 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 equivalents will now
occur to those skilled in the art. It is therefore to be understood that

t he appended clains are intended tgrageyer all such nodifications and
changes as fall within the true spirit of the enbodinents. 15 CLAIMS 1.
An appar at us, conprising a conponent carrier; and a w reless comruni cation

nodul e egbeddeg, 1. 5dld ﬁ‘?{'%? nt carrier, said wreless conmmrunication
a 3 N . . !
nodul e conpri ses pg seni conduct®r circuit and a | ead-frane antenna

connected to sabsipsesmtcamieuetior circuit, said conponent carrier conprising

an injection rml ded conponent reel qhy5| cal I y encl osing said wreless
communi cat i on? £ copmyeation guedile smbeddadgipmard coipRenehh caERY S@idr el ess

cCoMuUNi CafileRids B@tﬁﬂhﬁw‘aﬁo@mo@ﬁe%d@ﬂﬁla@ a sﬁlcgﬂ&&&p&fcﬁﬁtuﬁlda‘{ 16‘3%—%3%2

wherein said RFID nodul e conpris sem conductor circui
appar at usntefinac¢cainaet@] tonkaed e¢mn1sca1d1hcis)emrcmnctamitmmmnmunamﬁmmmﬁrsﬁg a logic
circuit corrprl 51 ng i n dger mat i on associ conponent carrier and

conponent "YEHWY 9 |0C(§IB?P15‘8Wen’Eee a|p Y%T‘aﬁl}} % FIClofne apPar atHEesf cl ai m

4, wher epginmahRaticd @ba8EI on conpri ses any one of conponent carrier serial
nunber, conponent serial nunber, conponent part nunber, nunber of
conponents in said conponent carrier, and nunber of components renaining

in said gonpo carrie . . . . .. .
gonpoRgQt apparatus of claim 1, wherein said wireless communication module is a

RFID module.

3. The apparatus of claim 2, wherein said RFID module comprises a

semiconductor circuit.

4. The apparatus of claim 3, wherein said semiconductor circuit comprises a
logic circuit comprising information associated with said component carrier and

components 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.

6. 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 read only memory (PROM), erasable programmable read only memory
(EPROM), and electrically erasable programmable read only memory (EEPROM),
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6. The apparatus of claim 3, wherein said sem conductor circuit conprises
menory. 7. The apparatus of claim6, wherein said nenory is any one of
program nenory, data nmenory, random access nenory (RAM, read only nenory
(ROM), programmable read only nenory (PROM), erasable programuabl e read
only menory (EPROM), and electrically erasable programmable read only
menory ($£EPRCMe apifardlus Jhéaiappafiathes cthpiediag Midd-frathé Beens0mineseg a

| ead-frame antenna connected to said sem conductor circuit. 9. The

appar at U8 said semagoRdBcton#ENE: n sai d conponent carrier conprises an

i njection nol ded conponent reel physically enclosing said RFID nodul e and
| ead- franme antenna. 10. The apparatus of claim 3, wherein said

sem conduct orTled mpperitue arfpelasess, awhderathi eaifl r @auenen carrietlicompiides dhe
apparatus, of claim?2, wherein said RF|D nmpdul e i assive. 12. The

appar at U8IegHoR Mgl¢RdIcomprarRs fvels aahérSle@Hbe&g?ﬁma:%aa REID ol o I pl astic.
13. The gppasatys, of claim1, wherein said conponent carrier is a tray. 14.
A system conprising: an antenna; a wireless transceiver to connect to
said antenna; a wireless nodule in conmunication with said transceiver,
said wreles nmodul e to.incluge: a co nent. carrier; a, RFID .nodule
conpr 51 T MshRROHIE 06/ Ot S SaTIPGH T o GREAE et r | or
sai d corpgpeniquedydiRbitconpri sing an injection nol ded conponent reel

physi cal ly encl osing said RFID nodul e; and

11.  The apparatus of claim 2, wherein said RFID module is passive.
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. 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 include:

a component carrier;

a RFID module comprising a semiconductor circuit embedded in said
component carrier, said component carrier comprising an injection molded component
reel physically enclosing said RFID module; and

a lead-frame antenna connected to said semiconductor circuit.

15. The system of claim 14, wherein said wireless transceiver comprises a pick-

and-place machine.

16.  The system of claim 14, wherein said component carrier comprises a tray.
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a |l ead-franme antenna connected to said sem conductor circuit. 15. The
system of claim 14, wherein said wireless transceiver conprises a pick-
and- pl ace machine. 16. The system of claim 14, wherein said conponent
carrier conprises a tray. 17 17. The system of claim 14, wherein said
conponent carrier is fornmed of plastic. 18. The system of claim 14,
wherein 33 d g8ekeandwetRim 4] GHikincRPdongRhet dad@rGs fnkg B blas@IPri si ng

i nformation associated with said conponent carrier and conponents | ocated
in said component carrier. 19. The system of claim 18, wherein said
informatien c .4 : c | el rial .nunber
component ser i “HoaB el i, AhereiE WP 0 Rlen i K B b B DB s 1
sai d conpbaent campridigy , inforthativnbessoofatedonpidnesdié co@pBLdAt NGartibr S@idd
conponent carrier. 20, The system of claim 14, wherein said sem conductor
circuit E@Hﬁ?ri?&gsbcms?!d GPmpopsRt @it em of cl ai m 20, wherein said menory
is any one of program nenory, data nmenory, random access nenory (RAM,
read only nenory (ROM, programuable read only nenory (PROV, erasable
progr anmi®l e Thadysainy ofretanmy18,( ERREN) saidndfehation icoalprigese nag alnk eof

programmabl e reFd anl nfnnr (EEPRCM%. 22. The system of claim 14, wherein
Sai d sentUBRALET SHTE: Tl Pumbrp FPBRENdt Sl SUTPRE SORREYTRENIIODS.  The
system ohufbal B Mmpoheliiin $ai doiiloReADdsthRr | S0P ISHHUE - of2fomJlienty St em of
claim 14, wherein said transceiver is configured to read information from
sai d RFI Dmayelog & saddcormpenenyearden. of cl ai m 24, wherein said transceiver is
configured to read information froma plurality of RFID nodul es

si mul t aneousl y.

20. The system of claim 1[4, wherein said semiconductor circuit comprises
memory.
21. The system of claim 20, wherein said memory is any one of program memory,

data memory, random access memory (RAM), read only memory (ROM),
programmable read only memory (PROM), erasable programmable read only memory

(EPROM), and electrically erasable programmable read only memory (EEPROM).

22.  The system of claim 14, wherein said semiconductor circuit comprises a radio

frequency circuit.

23.  The system of claim 14, wherein said RFID module is passive.

24, The system of claim 14, wherein said transceiver is configured to read

information from said RFID module.

25.  The system of claim 24, wherein said transceiver is configured to read

information from a plurality of RFID modules simultaneously.

26. The system of claim 14, wherein said transceiver is configured to write
information to said RFID module.
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26. The system of claim 14, wherein said transceiver is configured to wite
information to said RFID nodule. 18 27. The system of claim 26, wherein
said transceiver is configured to wite information to a plurality of RFID
nmodul es sinmul taneously. 28. A nethod, conprising: transmtting an
interrogation signal by a transceiver; receiving said interrogation signal
by a pl uzal i t YhofsydehDoimothithe®6, eatbreirc egipr r@isagva Seodrdipuekdc tormwriter cui t and
a lead-frame antenna connected to said, sem copductor circuit; and

transm tm?cr{glarlﬁlfimralﬂﬂrﬁﬁys REH?&]O&H&S&WWB@HS I D nodul es to said
transceiver in response to said interrogation signal, said RFID nodul es
are enbedded within a conponent carrier conprising an injection nolded
conponeni8.r eeA.m@Bod, Thmpreinpod of cl ai m 28, wherein said information

conpri ses any _one.of conponent carrjer serial nunber, conponent serial
numnber , conpotﬁ@%fm'g‘ﬂgtanﬁlﬁfﬁ’b"%g%nonﬁlﬁ?ﬁ DY BireRSHYEhent s in sai d conponent
carrier, and RUADRL ©fid GRAFRGBANS sigh8MBY N NMurhityS8f READRRAGRE &RRTier. 30.
The nethod of claim28, wherein transmtting an’interrogation signal

conpr i sempreirgiat senngoraiuplonrafcuityarof asiegirdtage @dtentpheonmstieddioopaid| ai m 28,
wherein transmtting i.nformation by said plurality of RFID nodules,

conpri sessen}l?‘oéﬁ HEOF £5 t’ggﬁid i nformati on sinmultaneously. 19

transmitting information by said plurality of RFID modules to said transceiver
in response to said interrogation signal, said RFID modules are embedded within a

component carrier comprising an injection molded component reel.

29. The method of claim 28, 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.

30. The method of claim 28, wherein transmitting an interrogation signal

comprises transmitting a plurality of signals.

31. The method of claim 28, wherein transmitting information by said plurality of

RFID modules, comprises transmitting said information simultaneously.
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