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RADI O FREQUENCY | DENTI FI CATI ON TAGS CAPABLE OF

EVBEDDI NG RECEI VER SI GNAL STRENGTH | NDI CATI ONS
WEAGKGHAUND [ 0001] Al t hough not limted in thiBCT/US2006/026989

respect, radio Frequency ldentification (RFID my

refer to technol ogies that may use radi o waves to

i dRADIQ FRE 3 ENSCYRBHENBY§CATFONTA @S OWPRABLE OF EMBEDDING

non- cont ac - i ne-of - §j ' tif] jon. RFID

Cyet ome. eGP ERIR A SR TS e or

coil, a transceiver (with decoder), and a transponder

(RF tag) electronically progranmed wi th unique

i nformati on. However, it is understood that RFID
BAGKGSROWENDRY have nore or | ess conponents based on the

use requirements and the present invention is not
[0001] i t ed Albounglen®Aimmted intthinrespeps rainbreghensy Identification (RFID)

.. [ .00 Th t er d.out, .r adi
may SRR AP PR T Ry v B 0o PO cebi&. ofyeg systems
may$RbAdé BoortRAh AEhPOSS bkt i¥eMtichfid) RIID KBtdnROmSy utilize three
el ectronically erasabl e programabl e read-only nenory

comp@ERRRORY anthea aneeih fatransgeiver (patbkdegederhiand a thansponder (RF tag)

ranscei ver and, decoder tq becone.an interrogator
cloclbAPAG h) a5 RaGhe hoeb 0T, 4B P T AR Sond thge R
systathd in@ahhee ia&SordsssWohlponélté Baa bn tiCuRTEGERIMdnfY A1 the Bresent
Is not limted in this respect. RFID tags may be

invepiemisaet imged tacthd R Ptsgstamaonpyising thesagompongnts.t en t o

rough variety of substances wher.e barcodes or, .
100031 o1 o KB Pk sl b BRECR s Hr 4PBE0 TR B ctectronics
alloWdingDditadn BBYreh® it PORIHIE Ofrifén @bt IMBY ta@Gt leléRtrBically erasable

passi ve where passive tags may obtain power fromthe

prograsamable eadl-orpE magreonyi (EFFIROM). s dbaraateana nar halpagkaged with the

r ile an.internal . battery powers tive,tags. .
ean QRS Tn T et Al DB BN Sy REi b 3PS chough i
may PN to ARitestle thod Uk well, iaﬁho%gmethalar@eﬁte@daﬁidﬁaﬁ 1@ linited in this

solely on the tag reflecte POMEV for any kind of
respesiwWaE fla drEsrBRY, betaedteaty ocigad/smite prdygay R¢ aeasoor written to through

a va%treﬁ/\elbis %ﬁ%?anfz@sr \é@gl%olg%rb%s to@ﬁ#t?er{/\%iﬁc\ﬁhﬁ g?%d ?e%ﬂﬁ%l{aéﬁy %lrould be

n-an sol ute cut-
usel&B8.0 RFID papsahiayt e qav@iizedes sidtegr hOBRAr phkite waerRtpasiige tags may

obtagggggmer)é{cgl; ?heferggck{r %g'@ %pér{g%q\glgﬂgté @éq%ﬁzgtal@z eirxgqi“tgzigl?p%\x}e?%cs)urce while
anhﬁ&ﬂ&ﬁ%ﬁ&%ﬂ%w%ﬂgmﬁﬁ%tﬂﬁFhOdS of operation therefore.

[0003] Current RFID tags cannot report their local power detected but rather the
RFID reader has to rely solely on the tag reflected power for any kind of power control.
Further, current tags have no provisions for reporting their individual power level other
than an absolute cut-off when there is not enough power to power the tag

[0004] Thus, a strong need exists for radio frequency identification tags capable of

reporting receiver signal strength indications and for methods of operation therefore.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The subject matter regarded as the invention is particularly pointed out and

distinctly claimed in the concluding portion of the specification. The invention, however,
1
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] The subj ect
matter regarded as the invention is particularly
w@einves4out and distinctly clainmed in the conedTtib2006/026989
portion of the specification. The invention,
however, both as to organi zati on and net hod of
botlp pe tatorganizatioy el emethpd rofodyjeeation, tdgetiteurvesh objedts, features, and

advant ages .t her eof , . may best under st opd b . .
oV R EESE kR e Rt Ty B eCR) 49 G ie detaled
desd%%ﬂ@in WHeh rédaeviacee LGl AN AAES id Whishi ch: [ 0006]

FIG 1 illustrates an EPC data paCket in the standard

SGTI N-64 EPC data format and an EPC data packet in the

andar I.N- 64, EPC format .wi,t h an te;
0003} 57 IS T R AE T, Rpta FaTRdf i AL POT TN 6F BRC data
fornf@AN& bh EPJ adet [ the IBLEIRATEETIOREA @Pal d8f (RRRE with an RSSI
enbodi ment of the present invention. [0007] It wl [1 be

Byteagpdeci ated that for sinplicity and clarity of

illustratio el emren Illustrated in the figuyres. have . .

not ne.cz:i@ag W‘?tr t@%ﬁ%iqshvéﬂa?‘@/ @bgéqaggorws ere&‘aﬁfg) g}th{f@@rﬁhmlc
opti6HalBREAOERbRAMERITE 1Rf preQifit BlveAERL S are exagger at ed

relative to other elenents for clarity. Further, where

consi dered appropriate, reference nunerals have been

peat ed, anpng the.figur to i.ndi cate corr ondi ng
Rt e A L R i JR—.
illustrBRdf i@l theWidigesdRi Rl hdt thed8RGH PR NdraRH BT RUR. SPEF kkdifiple, the
_details are set forth in ordér to provide a thorough
dimensibas of aprait 0§ thefelerhents anceaxaggamatedoalatinerto othereldnhentsefor clarity.
Furt QﬁeQSEPQQ g% those skilled in the a;%_thﬁt t he ted h
o BHE VSR SRPYRY 6o YRR BERFTHP DA%LPCgR¢ated among the
figup eCindicatedir@bpondingbrahliBgoisiémaies, wel | - known
nmet hods, procedures, conponents and circuits have not

been described in detail so as not to obscure the
present invention. [0009] Sonme portions of the

DET@ﬁigtyﬁgsgggggigiion that follows are presented in
ns and synbolic representations of
operations on data bits or binary digital signals

within a conputer nmenory. These algorithmc

[0008kscri pli thedolowling éptaded désatipiors numyrdue spdvific dethild greast forth
in of5h e PHAS S BB AR CHETPE bR BBy SHeRFTared will be
undeiré'%o&hﬁy ;Mdse skilled in the art that the present invention may be practiced without
these specific details. In other instances, well-known methods, procedures, components
and circuits have not been described in detail so as not to obscure the present invention.
[0009] Some portions of the detailed description that follows are presented in
terms of algorithms and symbolic representations of operations on data bits or binary
digital signals within a computer memory. These algorithmic descriptions and
representations may be the techniques used by those skilled in the data processing arts to
convey the substance of their work to others skilled in the art.

[0010] An algorithm is here, and generally, considered to be a self-consistent
sequence of acts or operations leading to a desired result. These include physical
manipulations of physical quantities. Usually, though not necessarily, these quantities

take the form of electrical or magnetic signals capable of being stored, transferred,
2
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[0010] An algorithmis here, and generally, considered
to be a self-consistent sequence of acts or operations
WO e@dioosy4e 0 a desired result. These incl ude phpsT/T81006/026989
mani pul ati ons of physical quantities. Usually, though
not necessarily, these quantities take the form of
compingds eowmpiredr anch gtherwise shapipilated agatiiae oévesecanyenient at times,
prin G R0 PR o TR S 4B NS Serens,
symbélshaptdry, té@ds, haasassr Ok ke mmoum%qmd&@tdoﬁf BéwdwRr, that all
t hese_si gnal s as bits, values, elenents, symbols,
of thepapatsiatler terimp g, torha apweintesk with giel apkeopriate mysighldquaetities and

ver .. that all of..these and simlar
are rk{gﬁ%ﬁgé g IF%HO%\A%%\%%IS? 5 183W‘{aﬂI1P?Fe appropri ate
[0o1apysi calEnbianhédit esf and @ég@nﬂﬁﬁ@ém&ﬁoﬁ ORMSNiRNlde! aﬁﬁra&uses for
applied to these quantities. [0011] Enbodi nents of the

perf@mlggrthe iopetaHOND hengiy Amcamat@qopayabmslwlaﬂlm constructed for the

form ng the operations herein
dest i R Bb A PR OB PO PRSI SbrPBe PPOLEGE Tectively
actnféﬁ%d 60PRbASEIrad BENE pRIgraM SRREE iif W&Wl&g gﬁé’ﬁ §§rogram may be
sel ectively activated or reconfigured by a program
storesk @Jr @ dtoragethedivmy sush .as,Ju hloahmntog tamnyrgypebe dslomeliding ﬂoppy

sk SR S s SHED R Bl DSl Ry Btpti-optic
disks; OrgadInlyi 15Emb8&d énolws) NRiHAoIE hicédsh BeMBlies (RAMs), electrically
magnetlc opti cal disks, read-only nenories (ROVs

prograawatable deee eslynmampties (RRB@M)S) féMmalhyca‘aﬂ;a}oge and programmable

e AR S EFRENSN. Yo BTRLAPIR y ELS5LE 58 L me

sultabl%EBR@&i)n,g dIB@dald @stdictions, alcapailel S boihg ¥BMpled ek system bus
type of nedia suitable for stori ng el ectronic

for aj Gesnutiag devise- and capabl e of being coupl ed to a system

s for dgyv ] ces
100133 1 2y P BREENES AP RS e R et B RO R RER AR fotred 0
any partieulyr quiiphitieid|device oNPpilbl diparhs. CBarRiis @bhes] ;ﬁ]@lﬁ&é gV Héms may
Vari ous general purpose systens may be used with
be yspd i HrsDIPEragSC BY @asnrEdangp t With hibet isactingsg betedy, edmn it o3y prove
Q | no
comjefneﬂp% c%glgt\dﬁ?cg % ﬂ;ér{rgtr% &H%hzegeﬁg rﬁtﬁﬁ lfl%éergoetg} ﬂlg die%?q%lathod The
desnr?Eh etrd@tﬁter foel a Satietytofkieesé Oystany/ il &iptadfroiBs Beeyipti®iBelow. In
wi || appear fromthe descri Ftl on below. |In addition,
addition, sanbedimenty pf theepisses ditentiay ar neindesedbadowithasferansedo any
partifiby ploHERAREDIh P JP TR L e Blec REECHAT y 0 ARG iruming
languages may be used to implement the teachings of the invention as described herein. In

addition, it should be understood that operations, capabilities, and features described
herein may be implemented with any combination of hardware (discrete or integrated
circuits) and software.

[0013] Use of the terms “coupled” and “connected”, along with their derivatives,
may be used. It should be understood that these terms are not intended as synonyms for
each other. Rather, in particular embodiments, “connected” may be used to indicate that
two or more elements are in direct physical or electrical contact with each other.

“Coupled” my be used to indicated that two or more elements are in either direct or
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| anguages may be used to inplenment the teachings of
the invention as described herein. In addition, it
W@ bmaloaBoe under st ood t hat operations, capabi | PET/ES82006/026989
and features described herein may be inplemented with
any conbi nati on of hardware (discrete or integrated
indireetr (pwiiht cggleran@rmfugv@q:ments[ b)@WB@n em) q)hys:lm of eleptgical contact with

n nnect ed", . alopng with

cach§R#H afe 2% 4 B OF e el Bfen bt R dhtewct 3t agh other
(e.g. BB E chiRE TR B8 BRLiIoAdAHNAed as synonyns for each

other. Rather, in particular enbodi nents, "connected"
[0014hy be Aslemlnltcmhmmhocf dheepreseat inventior prowides eh epgwmaiss, aygem and
mettgf GpASEE of bty ia Y LBE "5 R IEH BPIE e RIFAGOILRSSD on
an R‘F‘PDQa@ SRR Sud SrobideShéres RASE SlicIOEaBEs efthirek %éhhas specific

ot her i nterveni ng el enents between then) physical
tag le¢ationniiz edadenlraacsteaningh Iealsh emlﬂ@rthe acedeoto tetiade pch’ear on a per

By ¢ G5 SH TR LR AL Slpl LR L, oo

[0016P014] Ans eABQctobE Howbed REL ﬂfejﬁ@sréht in%ﬁﬁﬂ)tn' 9 RoPliAMtHRSpower

an apparatus, system and nmethod capabl measur i ng
conteoh@nd eaptemtlaﬂtg bemu sicesng §iqy rphaseétamlyglrrRE ﬁﬂﬂnscaattay antenna system

contioleg R 3 Babod a0 dnth el sBtort i af Hp. i€ standard

eleoﬂr&ﬁ@bfd?ﬂcﬁ’écﬁle (BRES Hath $86RP | €S HWhD: 1n3:1hdé"s] RAdGAR £ 1R value
reader to reduce powefr on a per read basis to mnimze

115, ian treslif asrcompanwiprdfixot e itemeafdeanse il A5 and sgriadnuinbeniddat At 165 is

1llus{rﬁsé%11 ]:Jgtrgj | gtaulpg[: ?qrt S11%1n og%arthc%\l%g%m ébgﬁflgl?é I?iegn‘f(rg?rﬁgtn\}vlth an RSSI

BytepfﬂﬁﬁﬁfdraﬂdOYmbﬁﬂ'fﬁoit Rehdatgr {35 8nd @i'[‘t@ls @Qlué”lﬁ@}’ a®PkvelfFas company
| ens array antenna system control) ag

prefigd4b iteamirefgrendrut ) angl sedalfugbet 155.] | ust r at ed generally

10015, o pa k0 355 TR Aok HBE el o i o e PR comerte

(ADERI 200 ¥, 1 aritd@it PoRANBADYe P dHmdmOof ithePresent invention.
ref erence 5 and serial number 130. At 165 i S

Althpughythe rpa@senlt ianeRp ig apialnpa@d(m thIISnTeSIh?@t §hla mfaw@ may generate the
IN-64. EPC data for SSI i ndi ¢

rssiie Chatist e SRy dhs Bk SRalTVI0 B10F Aole: b Rheg This

may Weld loRsp&wdaNiceRhal hxy AR, its &ﬁﬁ&trlstfcﬁé@ﬂ@@thk&@szﬁm@le register at
seri al nunber 155. [0016] Turning now to FIG [

S
the qnldlmi dhe Beadgr-4o- Faga@mmste@@nmlémah itde motrequired mom) Paig ADC

200 ma% éréclrl] ar) f %;tq]n CLH%BIS M compara?or stesgrggg% & fine%fr td ﬁ%ary encoder

215 output to output register 220.

[0017] While certain features of the invention have been illustrated and 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

invention.



10

16

20

25

30

Al t hough the present invention is not [imted in this
respect, this circuit may generate the RSSI byte
we@p@bioosage t he neasuring of the power supply w PET/ES100§1026989
power reference. This nay be a | ow power device that
may have its output |atched into the response register
at the end of the Reader-to-tag conmunicati on,
Claigist hough it is not required to be. This ADC 200 may
i ncl ude anal og i nput 205 with conparator stages 210
and linear to binary encoder 215 output to output
L e NAPBRIASOCOMPHSING: Whi | e cert ai n features of t he

| nve have illustrated an desc her ein,
ey R e CAvads oL oS B ELHEA ehgh
equi val ents will now occur to those skllled |n the
art. It is, therefore, to be understood that the
apﬂhﬁdm@ndh&bﬁdaﬂné Whﬁﬁmﬂﬁdhbaﬂvmvﬁguﬁbﬁm&ﬁtm1n&cmedbyana
d|f| 0 changes as f I i N the true
RSSEBW.WC cddh e erartsede PG tprnkeh s,
conprising: an RF I D tag capable of reporting recei ver
signal strength indication. 2. The apparatus of claim
3. 1, Thbepmiratus af daine @evliecinsiaghBPC sttagragkdt is & thedtandsrd SGTIN-
64E%§H§u RSSI byte included with an el ectroni c product
L dat a packet. 3. The apparatus of claim 2,
V\herel n sal d EPC data packet is in the standard SGII N
64 EPC data format. 4. The apparatus of claim1,
4. thheiapp@attld *Fclhin tlagvhesgiaishid RF Ik gy tapablesofreporting signal
i td !f) enabl e ovver control. 5. The apparatus of
SIS L Sp\%’&?‘é‘? a| d RF 1D tag capabl e of reporting
signal strength enabl es beam steering. 6. A nmethod of
reporting receiver signal strength indication in an RF
5. | DThegppaatwsrdfslaign 1 vdietadi sgidaRRIB) tapy capabiet bf sapofing signal
The nmethod of claimb5, further
S“a%@h%FggFﬁﬁmgﬁgﬁﬁphg sai d EPC data packet to the
standard SGTI N-64 EPC data format.

6. A method of reporting receiver signal strength indication in an RF ID tag,
comprising:

including a RSSI byte with an EPC data packet.

7. The method of claim 5, further comprising adapting said EPC data packet to the
standard SGTIN-64 EPC data format.

8. The method of claim 5, further comprising controlling the power control of said

RF ID tag by reporting signal strength.

9. The method of claim 5, further comprising enabling beam steering by reporting

signal strength.

10.  An article, comprising:
a storage medium having stored thereon instructions, that, when executed by a

5
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8. The method of claimb5, further conprising
controlling the power control of said RF ID tag by
WO e@anodony si gnal strength. 9. The nethod of cPEi/IsH06/026989
further conprising enabling beam steering by reporting
signal strength. 10. An article, conprising: a storage
compatng pleHenn rayulit B ed t hereon instructions, that, when

R e R i

article of claim1, wherein said receiver signal
strength is indicated by an a RSSI byte included with
11. an The@ridgde of sledet, whezein Baidl rgeeiver gudl stergtinid dodicated by an a

ej i d. EP acket is in the standard
Rssgké%e@@ﬁ%ﬁ@ﬂagggg@%%&i%. The article of claiml1l0,
wherein said reporting of signal strength enables
power control. 14. The article of claim 10, wherein
12. saildre pdisde of ¢lginod 0,svlprein said B ddia packst ssintleastandard SGTIN-64

eFl. 15. An RP I D Tag, conprising: a transponder
EPCScaaag% qn%gtof reporting received signal strength. 16. The

RF I D Tag of claim 14, wherein said receiver signal

strength is indicated by an a RSSI byte included with
13. an Tip@ridgde af sledmet0, wiereimisaidrREPOINg 2 signat saenptld Spables power
Com%ggrein said EPC data packet is in the standard

IN-64 EPC data format. 18. The RF I D Tag of claim

15, wherein said transponder capable of reporting

signal strength enabl es power control. 19. The RF ID
14. Tadhefartiglaofcidm itherkdreinsaidirappgingpoieignal ctysapihecrebles beam
Smeﬁﬁgorting signal strength enabl es beam steering. 20. A

racki ng system conpri sing:

15. AnRF ID Tag, comprising:

a transponder capable of reporting received signal strength.

16.  The RF ID Tag of claim 14, wherein said receiver signal strength is indicated by an
a RSSI byte included with an EPC data packet.

17.  The RF ID Tag of claim 15, wherein said EPC data packet is in the standard
SGTIN-64 EPC data format.

18.  The RF ID Tag of claim 15, wherein said transponder capable of reporting signal

strength enables power control.

19. The RF ID Tag of claim 15, wherein said transponder capable of reporting signal

strength enables beam steering.

20. A tracking system, comprising:

an antenna:
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an antenna:a transceiver connected to said antenna;

and a transponder (RP tag) capable of conmunication
WowRao/ossaie transcei ver, wherein said transpondrCT/US2006/026989

capabl e of reporting received signal strength. 2 1.

The tracki ng system of claim 20, wherein said receiver

Si %@ﬁllséQlV@r?@tmeqt@ﬂ ﬁoﬁdid@é@@djam an a RSSI byte

inc a_gpacket of . .

cort FERPoler Rl Bl PR e o e S HaeBhaysraggerein
saidSﬁ’:ﬁisgdSﬁdeﬁ Qfﬂaf)atﬂe Bﬂrepbﬁﬁlgl irddeeedfsigial érdnp@nsponder

capabl e of reporting received signal strength the

strength of the signal received fromsaid transceiver;

21 o P ABEA) BRI B et kbR s
by dr £RESEG e Hethdpa aRinelEC dAd padiiee et hod of cl ai m 22,

wherei n said receiver signal st rength is indicated by
an a RSSI byte included wth an EPC data packet 24. A

met t .0 locatipon in an. g
2. 3048 Qe BT g dRvieh g Bihoa AL e il (D% Tag system,
confpaigmigl e of reporting received signal strength the

strength of the S|gnal received froma transceiver in

saiteceran® gy asiranspandeanchrpllamft speiting rseeived sigasi strasigth the
suchlf of BRULEMLECEN K86 S| Al SLLeRgh Lhereby enabling

natron o FI D Tag system

25 adfustingretichigchssiit §dvadrrof ?sél,d iRVt tasddlupRCRetEForted received
nal strength is indicated by an a RSSI byte

Slgnﬁh chgbhpndipreflesmmpred nasametpracket .

23.  The method of claim 22, wherein said receiver signal strength is indicated by an a

RSSI byte included with an EPC data packet.

24. A method of determining Tag location in an RF ID Tag system, comprising:
receiving from a transponder capable of reporting received signal strength the
strength of the signal received from a transceiver in said RFID Tag system; and
beam forming on the basis of the reported received signal strength thereby

enabling the determination of a tag in said RFID Tag system.

25.  The method of claim 24, wherein said receiver signal strength is indicated by an a

RSSI byte included with an EPC data packet.



