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TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
is directed, in general, to a surface acoustic wave
(SAW identification tag and, nore specifically, to
an interdigital transducer on a SAWtag 10 adapted for
code di scrim nation and nmet hods of operation and

manuf acture thereof. BACKGROUND OF THE | NVENTI ON 15 A
nunber of different types of electronic

identification devices are currently being attached to
objects for identification of such objects. The
various Kkinds of devices being enployed range from
ubi qui tous bar codes and magnetic strips to the nuch
nore sophisticated 20 radio frequency identification
("RFID'") devices. In the case of bar codes and
magnetic strips, significant limting factors include
line-of-sight reliability, tag danage and surface

dirt problens, and a relatively short effective
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other than a direct contact reader, the effective

eading, on0e, ohSuRbkL FEh St ShE SHTRERIEGT 2

readi ng bar codes is also

The present invention is directed, in general, to a
gsurface acoustic wave (SAW) identification tag and, more
specifically, to an interdigital transducer on a SAW tag
adapted for code discrimination and methods of operation

and manufacture thereof.

BACKGROUND OF THE INVENTION

A number of different types of electronic
identification devices are currently being attached to
objects for identification of such objects. The various
kinds of devices being employed range from ubiquitous bar
codes and magnetic strips to the much more sophisticated
radio frequency identification (“RFID”) devices. In the
case of bar codes and magnetic strips, significant limiting
factors include line-of-sight reliability, tag damage and
surface dirt problems, and a relatively short effective
range. Magnetic strips, for example, generally require the
reader to be in direct contact and properly oriented with

the strip in order to detect and decode data. In those few



5 typically no better than a few centineters, at best.
Because the range at which bar codes and nmagnetic
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one at a tine and sel dom does one bar code or

magnetic strip interfere with another. 10 The
shortcom ngs of bar code and-gmgnetic strips as
identification devices has caused a renewed and
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amﬁtbgtgk@ Qp@ﬁ{%ﬂgthéreXIStS for tag responses to
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RF gs can be

cORPPEEET oM TRE P12 i Ga%D EMER G MEBAR

'Qgﬂbbﬁhéﬁta9nd1@ﬂ§eé203é%a%@he&%ﬂiﬂu&@ d§h§b|ch£plté§s and
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| peBL-ReRatadyhehehnabynf {8L8PLE 1onger reliable read range
than chipless tags, magnetic strips or bar codes have, but
they are generally so expensive that their use is limited
to discrete applications where the expense can be
economically justified. In wmost cases, prior art RFID chip
tags are individually read and little opportunity exists
for tag responses to interfere or collide with one another.
A RFID tag with a long read range that can be
inexpensively fabricated has been recently developed. This
RFID tag is based on surface acoustic wave (SAW)
technology. A complete and detailed description of SAW
identification tags 120 is set forth in detail in U.S.
Patent Application Serial No. 10/024,624, entitled “Surface
Acoustic Wave Identification Tag Having Enhanced Data
Content and Methods of Operation and Manufacture Thereof,”
Hartmann, Clinton S. (“Hartmann One”), commonly assigned
with the invention and incorporated herein by reference.
A description of SAW identification tag readers 130 to read

such tags is described in detail in U.S. Patent Application



A description of SAWidentification tag readers 130 to

read 35 such tags is described in detail in U S
w@ai0e108862ppl i cati on WO 2004/ 038637 PCT/ US2003/PG1/03803/031033

-3 Serial No. 10/066, 249, entitled "Reader For a High

I nformati on Capacity Saw ldentification Tag and Met hod

of Use Thereof," Hartmann, €BiFnton S. ("Hartmann

Three"), also commonly assigned with the invention
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whatgés neaded 6Lt heagst 2 e yst efmeand inEt hade  signal
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h%@fﬂﬁea hedayll potential of SAW identification éggs can be

15 realized.
Accordingly, what is needed in the art are systems and
methods that permit a user to reliably distinguish between
multiple responses to an intérrogation. signal that are

emanating from SAW tags that are in close proximity.



transducer and net hods of operating and manufacturing
the tag. In one enbodinent the tag includes: (1) a
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di stri buted anong a group of slots arranged by both

pul se 10 position and phase position on the substrate

for encoding a nunber by pukde and phase position;

and (2) -a SAW transducer |ocated on the substrate

for generating a cHAGEARRY METHE)AENVENIANe. Thus the
present invention provides a partial solution 15 to a
potential collision problem Wen a | arge nunber of
response sidgiralss atlee debeevtediwvhensadSAWTiag ereaider of the
sends out _an ji.nterrogation pul set.it i S_necessary to £
PEUESE MBhhs 1O elRCTTORT cal T et | B THose = Surface
respopses tiate hawaw) heidehghestapt obahidd t aotinbeisng coded
returned by tags of.interest. 20 \Were itens qf

 FranStoat o fontrrrlt B PheaRrAGS: RePegR T goturing the
eghgdi mentrnof cheSAWhitenindrcattilon tegyasifdesadebed (1) a
herein,_.a SAWtag reader can he programmed to excl ude

aPEeZPaysCFFom Jeit it i G VadSpofentFEPSEarf ddtds SCtOTS

f@!’Lsti:ﬂBﬁtéﬁizgﬁbhgnaebjg@Qb bhoggpt:@gargaﬁgéat 'wgb@tém évulse
response to transaucer sendin a desl ghat ed code }
i RPEL Fogat PBA PB@IS@ePOFﬁt&ﬁ@ QHbSHgm?Hg,S Boe hoanersivding

paOvi RS # Obyt heuBAW dri@ansedeer posDensiat erd ceded a  saw
interrqgation pul se using phase shift keying while in
ahbeRerUeRBolPRRREd 0% oted BPFHES dRit iITRPRseg ¢ coded

geneEa-8datsbAgphil gguency shift keying. In stil
anot her enbodi nent the SAWtransducer =~ generates a .
coded ThYErFlpRIBPPulieey SFlkdCThREOVAECRE? P2 KAh Solution

B@bksrpee@%t§§qu%6qgi816g§9r%51@mdinw%%ns%imaﬂg% &&%ber of
pertinent art will recognize that any t%‘e of codi ng
 sesponse signals are detected when a S

tag reader sends
out an interrogation pulse it is necessary to have a means
to electronically identify those responses that have the
highest probability of being returned by tags of interest.
Where items of interest are identified by locating thereon
an embodiment of a SAW identification tag as described
herein, a SAW tag reader can be programmed to exclude all
tags from consideration as potential candidates for
identification except those tags generating a response to
a transducer sending a designated coded interrogation
pulse.

In one embodiment, the invention provides for the SAW
transducer to generate a coded interrogation pulse using
phase shift keying while in another embodiment a coded
interrogation pulse is generated wusing fregquency shift
keying. In still another embodiment the SAW transducer
generates a coded interrogation pulse that has the well
known Barker code sequence. Those of ordinary skill in the
pertinent art will recognize that any type of coding is

well within the intended scope of the present invention.



35 well within the intended scope of the present
i nvention. WD 2004/ 038637 PCT/US2003/ 031033 -5 1n a
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i nvention of the SAWidentification tag, the coded
interrogation pulse is associated with a famly of

objects. Thus, a SAWidentiftbeation tag using a
predeterm ned code 5 for an interrogation pulse wll

al waysIbhe assvdicatled i benefispedi ¢npofamehy of the present
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t hat hauesallmremeteem|umbdﬁmmahﬂrﬁﬂrtm@annoenpmbse a SAW
Th S cause the 15 S tag reader. i.s .not, processin
H e TR E R IS Re 1 praeiarpingutBonlg tad? This
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0 %ect identification s steq%can bqienabled | eavi ng . 1
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aigtof samt efssd . ofn mméra%me@tnd)fsz&mn saggboﬂiamrﬁre 2flot of
t he coded interrogati on pul se ron1a spgglflc
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bt icRl16X1 fieocddie @é@&é&tedn\iﬁﬂtsle(@ﬁ BFS0 REQW okﬁsat have a
enbodi ments for the operation andgg&nufacture of

SRYPPEERTTEPEA MY alf t F IR BUd6Ged fhifs dreuse the
ThereregbpdiaBAt s¢ ahSt heretdad 105 Uepaiddpettidt do not have

sufficient detail for_aone of
a predetermined coded interrogation pulse, a more efficient
and reliable object identification system can be enabled
leaving more computer power to be directed to SAW tags
that are of interest. In one aspect of this embodiment,
the coded interrogation pulse from a specific SAW
identification i1ig identified by wusing code division
multiplexing.

The present invention algo provides embodiments for
the operation and manufacture of a SAW identification tag
having a coded transducer. These embodiments are
hereinafter described in sufficient detail for one of
ordinary skill in the pertinent art to understand .

The foregoing has outlined preferred and alternative
features of the present invention so that those skilled in
the art may better understand the detailed description of
the invention that follows. Additional features of the
invention will be described hereinafter that form the
subject of the claims of the invention. Those skilled in
the art should appreciate that they can readily use the

disclosed conception and specific embodiment as a basis for



ordinary skill in the pertinent art to understand .
The foregoing has outlined preferred and alternative
wo e@t088837 of the present invention so that thoBE&I/US2003/031033

skilled in 30 the art nay better understand the

detail ed description of the invention that follows.

Addi tional features of the Ffvention wll be

descri bed hereinafter that formthe subject of the

classnofigt be moddryiiow oifiege skildtdeésn fohecarrying out
preciate. t hat c t

dpgcl% %%ﬁ%%%?lonééﬁdy éggﬁ{%%g%%yj#%ﬁt §%3§% skilled

basi stiior M 2(&@1@&1(139863185CT1T4352®®6/ 0319183 sudh equlvalent

desi gni ng,_or_no ct res for ar
oﬁ?nggﬁ%ggéﬁﬁs %?g gpatﬁe%%Féée Ven ?o% Tﬁooge of
5 skhéleﬂvehﬂibhe art shoul d al so reallze that such
equi val ent constructions do not depart fromthe
spirit and scope of 5 the invention. W 2004/ 038637
PCT/ US2003/ 031033 -7 BRI EF DESCRI PTI ON OF THE
DRAW NGS For a nore conpl ete understandi ng of the
present invention, reference is now made to the
following 5 descriptions taken in conjunction with
t he acconpanying draw ngs, in which: FIGURE 1
illustrates a representation of a top planar surface
of a SAWidentification tag enpl oying an enbodi nent
,of a coded transducer constructed in accordance with
the 10 present invention, FIGURE 2 illustrates a
representation of an enbodi nent of a transducer
constructed in accordance with the present



invention for generating a coded interrogation pul se
by phase shift keying; 15 FIGURE 3 illustrates a

WO er@e3sspt at i on of an enbodi ment of a transduP€r/US2003/031033
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constructed in accordance with the present invention

for generating a coded interrogation pul se by

frequency shift keying; and FFEURE 4 illustrates a

bl ock di agram of an enbodi rent 20 of a nethod of

operati ng a SBRIEFcDESCREIATIION OagTHEvVPREWANGSoded

transducer in accordance wth the present invention.

WD 2004/ 038637 PCT/ US2003/ 031033 -8 DETAI LED

DESCRI P3+ OM: Refoafer | Bgmpbeté alunddretr@iRlsy 1pf the present
illustrated is represent ati on of top _pl anar .
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apeggbopt mBAE Qfakircoded congnsducen l-lconaer uricthpanying

agcordance with the present invention. The

i FFAYEREPed  BAWAE S8 100 has a piezoel ectric substrate

320 ODEEGU§B a Bmmbgtr@feéiﬁb@ﬁ%ﬁéfeﬂﬁﬁkfﬁf&%i]a ﬁop planar
i stributed anpng .a graup of slots , e slots_,
msriecgr%fa?r%ﬁ?gel%e@ﬁﬁﬁga%&%t FaPeSR0°%y B0t h s ment

apd phasflePostdhSuadd thestelidesdois 24Qoatiantecatiet the

within such slots 145 to encode a nunber by such
pBFSESRAd1PNEEELCBési tion. As those of ordinary skil

in theppetkENgM1 Aldt raedirdeept-aBdntatSAW badad Mndsiment
a passive device responding . to external stimuli. This

sPEndl FraBsgener afeBsbyuarcd abs R eI @adert ddte present

I bhysheabad)rdy agshitii N9y al dJHR I peRdi-Pdg st bl pulse by
received by the transducer 110 as an electrica
pahaee vheftr kA¥dNGer 110 converts the

FIGURE 3 illustrates a representation of an embodiment
of a transducer constructed in accordance with the present
invention for generating a coded interrogation pulse by
frequency shift keying; and

FIGURE 4 illustrates a block diagram of an embodiment
of a method of operating a SAW identification tag having a

coded transducer in accordance with the present invention.



20 electrical pulse into a SAWinterrogation pul se
that propagates along the surface of the substrate

waze4oBash tinme the SAWencounters a refl ect oPCT/BS2003031033
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portion of the interrogation pulse is reflected as a
response pul se. The response pulse is detected by a
transducer 110 and 25 convert@d back into an
el ectrical pulse for transm ssion as a response
signal. This responRETATHEN DFRSCRIRTIBY therein a
gl obal Il y uni que identification nunber determ ned by
the pul se and phase position of the reflectors 130 on
t he sméféﬁiengz&nﬁ:&allﬂygom \B TG sayilrlgutsltatatbﬁe is a
objective of . an entification,systemis to |den

1ﬁé ﬁ SAW

E%%%???El??en1 rof andng B Atfber BF
| { @86t £ALBa by aagnnqueeﬁﬁvwmg &aoetnbeaemantt be a coded
0 gectlve of identif ng an i.temand_ identif %

S s 0o Cep e el Ehenrretannsn wikhy Me' Bresent
Begausei SAW tags i10Q e toads Shwet dgVi 6€@shd £ P @idiag 1Mot ric
2004/ 038637 PCT/ US2003/ 031033 o external __stimuli,

aPPPERTRE S gsl 2D0CRI R aRgd WS Of ntEfre§arsn 130 are

shgsalivhtbdr 8hohg & $LSRONSED SbHNEl ot VeS| azirp'sr @hots 145
nunber of SAWtags 100 return response

si gnal
cBFEi 8r5ABI6ECcOR ARG PLPEEEBRES 1dPt PVC@PF%t U11§8| 4 phase

aﬁgs§thgﬁnta|nfd/ BhSPeEETL6LE5£5PRNBE fHOM SEBNEE awh 8RY.R such
unber. The present_invention resolves collisions

aﬁ%ﬂes L4funber i pandediginaPy bsLek oWldissg and phase
negas-igh. identifying and selecting for further
processing only those response signals from SAWt ags

100 whBfe Ees@ fansydéBRrryo Si]‘ijolﬁeﬁé’r abkg apertinent art

pﬁﬁé@%@ﬁﬁhaedaqgg@kaﬁh@@rang'ﬁ@s§i98aﬂev1éy:Eégﬁbndlng to
i sol atlng response signals, the nunber of signals
S

bexpesie eéti@u?téducedﬂ@m)st%ﬁﬂmlaﬂy Bhd qeﬁeerated by an

associated reader (not illustrated) transmitting an
interrogation signal received by the transducer 110 as an
electrical ©pulse. The transducer 110 converts the
electrical pulsge into a SAW interrogation pulse that
propagates along the surface of the substrate 120. Each
time the SAW encounterg a reflector 130, a portion of the
interrogation pulse is reflected as a response pulse. The
response pulse 1is detected Dby a transducer 110 and
converted back into an electrical pulse for transmission as
a response signal. This response signal has encoded
therein a globally unique identification number determined
by the pulse and phase position of the reflectors 130 on
the substrate 120.

It goes without saying that the objective of an
identification system is to identify one specific item from
among a number of items. When items each have a unigue SAW
tag 100 thereon, the objective of identifying an item and
identifying the sgpecific SAW tag 100 on the item is the

same. Because SAW tags 100 are passive devices responding



probability of accurate decoding is enhanced. The
present invention, thus, provides a | ayer of
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an interrogation pulse and substantially reduces the

uni verse of objects or itens that are candi dates for
identification. The present -Pavention is particularly
useful when conbined with other anti-collision

t echriktieesadndtdewildes adlc P tdwsel @@t wRohinrranga of an

B

espons
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cmﬂﬁnﬁhyyassegeeﬂfmuthegpenséSfrumeammng andarge number.
|ncorp% at ed her

¥e12%nreferei; ;“h% NeW L8 ng a
FI GURE™ 2 |Lﬁ%ﬁs‘?r} té& 3Ty ePr s Yf?atu f among
eﬁbmﬁgmenbfofrf?p1$m&sdu£@ynaaao hgonptbgmﬂedglna means for
accordance wt t resent_ | nven ti
Ry et s R T gty L BRELE PP e SR P cnose
Thespbhyst eagﬁdlsnfebﬁh ghtak absansdueie r20@ hies a frararediucer

bx depositin tmo el rode 210 arrgg n the surface 1.
of 18 SRAPra§ELubs P eﬁ“&ﬁe Ve SFAEE o Signa

Eagh tﬁU@Ctllfs@datZi;@ haspanser isegnafl sequthédi sfatief Icﬁi}&flgnals
| ocati ons 220,

of which_ are_ occupied b nger
288 st P eatRs St unien i ot e 179%0a  the
| blrashbat ¢dy\WOr 2004118388 3de E61{ W20 3 AXASY . - Hhe present
enbodi ment provides for six finger |ocations. 2

on
cABHCTELE8Y [ 0§BU210 PEPVERCRg R egtR ¥R of Phweldpd terentiation

| peatibans saZ0+tabk 109 teepordend eavem GerfdrawRldidh pulse
of fingers 230 that permts the interrogation pul se
téngeSH@H§§“59a&§Vn§e6H§§% the universe Of objects or items

that are candidates for didentification. The present
invention is particularly useful when combined with other
anti-collision techniques and devices such as those set
forth in U.S. Patent Application Serial No. 10/103,684,
filed on March 21, 2002, entitled “Reader And Response
Control System For Discrimination Between Multiple Surface
Acoustic Wave Identification Tags and Method of Operation
Thereof” to Clinton S. Hartmann, commonly assigned with the
invention and incorporated herein by this reference.
Turning now to FIGURE 2, illustrated 1s a
representation of an embodiment of a transducer 200
constructed in accordance with the present invention for
generating a coded interrogation pulse by phase shift
keying. The illustrated interdigital transducer 200 is
formed by depositing two electrode 210 arrays on the
surface of a SAW tag substrate in an interleaved pattern.
Each electrode 210 has a series of equidistant finger
locations 220, some of which are occupied by fingers 230

and some of which are unoccupied. The illustrated



5 shift keying (PSK) techniques. This PSK coded
interrogation pulse is then propagated down the SAW
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and returns a response pul se having a nunber encoded
therein as described above. 10 The PSK coded
interrogation pulse is producked by a series of

fingers 230 that extend from each el ectrode 210 on

t febod amsducero2d8esn ferprddetEimgerdl paattens t 92@ o088 cach

t ' Sl il ust § 00,5 d j
kPR S B uep bl ustiqblon deepiaml,
| 6t tI%e t dntieghflcavenencoubtignsaicer icds 6ingenger230 that

| ocat i pns, 220 0 . Whi [ e OGCUR] [
SEP AP SRS SRRt i SR L R S HE Ry WSS phase
pahpdses, keanty set(P6K) f ourethmieues | ocat i Thss220PFK wo coded

on_each el ectrode.210). w rovide o i t of t
A e g LU
23(0bkhrahe fsusfatao woeat i ans 22M-quneemn ezdffiectors and
el ectrode 21q% and vacancies .in the ﬁgxt t wo dgﬁggyce

a"SHHEEE 3HFFIPIIES K-S e Vdirgnal TEREET carc B Vi e T 28

adetbeibedquiabal-ent of a +1 bit of data. As the signa

noves hr th ext, four fjinger |ocati.ons 22 a

S | aPhgs Bk d iR Fonearornhian  pud6e  SRattecda by a

gggﬁchee ok dahggb'gt 2f30T|ﬁha|ta%txtfe®1dr flriorgeadhoedidaanode 210
are oqccupi e ingers 230.to produce, in thi

SRANGPE, W e T Aot 22 BEe4SCRAPANBiL PAAESERoSe Code

other didpaty ﬁk@ﬂléllj n tRe ‘gg@ytbuﬂeritllafsttlrawiﬂdn, if al(;ll input

regognize, the illustrated i,nput.signa as produc

LSARRLITE ViR F aRYE il kneh P eharrcan fa) oo Left

seguengar , Thesenebuartdireaky ssdilels i0F ttageer tligtedicald 220,

wi Il al so upderstand and recogni,.ze that _an odi n ,

t FRESOPT Wtk e i MRS IWWhiEARERE Si 23 8ntad %%%eo%fwhlch

t BeePKBSBAL. For coding purposes, each set of four finger

locations 220 (two on each electrode 210) will provide one
bit of data. In the first set of finger locations 220,
fingers 230 in the first two locations 220 (one on each
electrode 210) and wvacancies 1in the next two, produce a
phase shift in the input signal that can be viewed as the
equivalent of a +1 bit of data. As the signal moves
through the next four finger locations 220, a similar
configuration of fingers 230 produces another +1 data bit.
The last four finger locations 220 are occupied by fingers
230 to produce, in this example, a signal encoded as a -1
data bit. As those of ordinary sgkill in the pertinent art
will recognize, the illustrated input signal has produced
an interrogation pulse with a three bit Barker code
sequence. Those of ordinary skill in the pertinent art
will also understand and recognize that any coding type or
sequence is well within the intended scope of the present

invention.
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constructed in accordance with the present invention

for generating a coded interrogation pul se by

frequency shift 5 keying (FSK}1-This representation of

an interdigitated transducer 300 al so has two

el ect r Bdesi8%0 wiew fiteger FIGUREL i ohs 320 lusgtratade is a
f [ endi-ng e d pat

{ SPREERETTAFEH: orfarad « Canlinght oRET 40 Fifkdfer 200
pabhetmuotedherflagmlsim thbth prbei feespE8K iyesgden for

UAgnLhBut o8l analacl Lheuan Jngers 230 0aeum SARMhcPleni e

ve ava|I nger ocat i
| Zegtingns(FSX20. ar é?hmst meme,ersqmrjem onft lam eireb;elr@om'stated
was t case he f| n acat S on.
t%gwgﬁggﬁce%&éoa VSt & Id(iﬁREigg hose finger

ofl camdiimarsy SRDI It]nemtt Hmveperﬂmmﬁs aBBOvvl éktendlng in an

und and t.hat ESK | itsel.f to.a

R ER AR et Py Bs e o s ek Gyed (rransducer
wiBiooh are well within the intended scope of the

presen

enbodihﬁnbnggﬁtk§§tF%%ﬁ?f rtl &h%%%é 93@ %é th%rov1des FSK

plteseeﬂel BMeNi homt mxgmles Afl@h(:ﬁ)@el tﬁiﬁgalﬁé 330 occupy each
as atlon of cod tero ati.on g{llses

’FW%ia']’%c?‘éal s S0CPELERS 32§AV\7he locations

| @er@t a&ecabtoevéﬁgylmédlcﬁﬂ ta® eaeduebagsazmespaeseas the
to an 25 interrogati on pul se hawng t%l_lcular
Ag® g‘

cGaiSRg Widdht G et IR obPERE1gESpé SOfCERIIHISF 200
ofi 19ueh rakjlactisy FI®RE 2. Those of ordinary skill in the

pertinent art will understand that FSK lends itself to a
variety of different coding sequences and structures, all
of which are well within the intended scope of the present
invention.

A  particularly beneficial embodiment of SAW
identification tags using the present invention provides
for the use and association of coded interrogation pulses
with a family of objects. When thus associated, a SAW
identification tag identified as producing a response to an
interrogation pulse having a particular coding identifies
an object as being part of a family of such objects. The
beneficial aspects of this embodiment are best understood
when considered within the context of a method of operating
a SAW identification tag having a coded transducer.

Turning now to FIGURE 4, illustrated is a block
diagram of an embodiment of a method of operating 400 a SAW
identification tag having a coded transducer in accordance
with the present invention. The method of operating 400
commences with a start step 410. In an exciting step 420,

a SAW transducer located on a piezoelectric substrate ig
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coded transducer. 30 Turning now to FlI GURE 4,

illustrated is a block diagramof an enbodi nent of a

nmet hod of operating 400 a SAW24 dentification tag

havi ng a coded transducer in accordance wth the

persénedi nvent &on. ifthetneshgdadf dépérat pmgdd@dng a coded

re . step t S
4§%ygﬁgg§a&wt ?3;% ucé:;r?1 I ocaég"g‘oe CJoLIn!m?1 &%(ez% lr‘?égt rtt%8 coded
suhseramgatsowwpzmeé/G&ﬁﬂ&bﬂaﬂﬂiﬁmOﬁéfmaiﬁaﬁs diztributed
excited_ by an |n ut SI nal |nto %roq)u hgm coded

i AP ogat T O puf s LS S Sk i hgs Rg tion and

cpodede posbtIogabnonhpubsbsteétecbﬁ themsiperf |Mlcatlon
dj stributed up_o s arranged b at h .
ohfte Bofis shient B abbambefi bR SheRRE Timt 4 broviae
ofothe Wndentuffucatuon thagrebieanecemeodismentiaded with
associate r 40 rovide for SAW

TRt PR AT I 3 ehitibr 4% be 185 oot Sl 8O wPRR depdulate
SAW¢pdenbi, f iaC&]tce:ﬂrédtaﬂi }_:lhﬂlsa? Sfﬂ:@ﬁ}q tasad gdggadqlrﬁte&rogation
step 450, a r cte e fro code

TREDSF ot | BRL26 Rt S s CCBPERLBH and Gedditar Bl ¢ guTber
yeetddéheonurher spgnaedebwrodtle SANE agnby phekk pdsseion.
and phase go%h%l on, . The nethod ends with an end step

46088 PRERA Bdiieht 2o SRheSprRsER - i nvention, the

met hOdInQﬁn@@&tﬂidlﬂﬂarﬁo%fatﬁé%téﬁéﬁtfil@@éﬂl’@:[blﬁ Athe method
havi ng a code 15 transducer provides for a coded

|ﬂFePP8§ﬁFFLBﬂ BAPs& tT T denisRoRralt ben v £8 BEVARSI ¢ coded

of rQhE@GESY SHSH @k eTH0E BBRkd MMYebfoyseivhl pulse that is
enpl oyed, for exanple, in identifying objects that

aresaCiabest Wafha 3 gl ciAs CBIeSHEn Such an embodiment

may be usefully employed, for example, in identifying
objects that are a sgubset of a larger class of such
objects. For example, a hospital surgical suite could
assoclate a group of SAW identification tags with specific
surgical instruments used in a specific surgical room or a
specific type of surgery. Thus a surgical tool with a SAW
identification tag associated with it that produces a
certain predetermined coded interrogation pulse could be
identified as belonging to the class of surgical tools used
in a specific suite or for a specific procedure. Another
example would be the identification of inventory items for
a chain of stores. Those items having an associated SAW
identification tag that produces a certain predetermined
coded interrogation pulse could be identified as belonging
to a class of items assigned to a specific store. As those
of ordinary skill in the pertinent art will understand,
there are a number of situations where the assignment of
SAW identification tags to a group or family of objects

will be beneficial. The use of SAW identification tags



obj ects. For exanple, a hospital surgical suite could
20 associate a group of SAWidentification tags wth

W@ p®aiss6a7 surgical instruments used in a specP€T/0S2003/031033
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surgical roomor a specific type of surgery. Thus a

surgical tool wwth a SAW identification tag

associated with it that produices a certain

predet erm ned coded interrogation pul se could be 25

|Hemncg| ad ta&fcmitmfgtr ngha’o hredoicass f cededi daltemmioation

n cific rfora if roce

Aibener PERIREFR RoorlBEiERE PaUnEDf REsPLEatey S hen of

immntagy MEHBafspecafn:hagnowp sf ovlesecThose itens

havi ng assog d_SAW |d .o t hat

pr oduce® %Jér Fgﬁﬁgws%t 8f g%y %E glg 2¥ch"ags having

iBtahédgaérenthatsprodubé bededenhltén:edgaslb@l eudiseg is in
cl ass_of ens ass eC|f|c st or

PR MG SRR R RS b e A
underesyant o&dﬁn@fe arhis nuypber oaf tsalg uptdohdesher eowerful

t he assi gnnent of AW i dentification tags to a

ORTF AnEPY TOPLBB] G S 11T GoreTPts af0 FROTIE hrEhose

§é¥?ﬁg§g%%?%g?%ggﬁsp?%§ﬁVﬂl@ﬂ@ﬂéQﬁ&ﬁﬁgﬂmase ?F interest and
- vi,ng a transducer that

pFbageestRatcoded i RPEr r‘?fggj;l lngl’?reﬁ “gnal Eg‘?]f)we&‘@?p&e' a SAW

coa¥aBiEnbanaynt @a?s SQEdt & R bedghmmSAW bagsl Wighbcess
a . specific grou j ects., Anot her enbodi nent OfdeSﬁ:
" dGREFEELSRE O sggnﬁ b Eaatsc??%‘hﬂsa%%r% RO O SAW

CQQéﬁthﬂ@éEQgﬁtlﬂHgsputﬁaﬁ I ten\a r ppageterwiaed coded
lision is a problemor Ilkelgl%to occur.

al_col
TRIS Y8251 OaBLBP8Y F dednaoBBWRIPRRLMeRt | S5 oI sigFEnt ton,

t @@k st hat geaables, user sgtoepopaat aidiiRpepyt a86de division
returnlng response signals into those of interest and

10Ul (éBESKRBE -are not of interest. For exanple, a SAW
The present invention also provides other embodiments

for the operation as well as manufacturing embodiments for
a SAW identification tag having a coded transducer, all of
which will be understood to those of ordinary skill in the
pertinent art from the foregoing description.

Although the present invention has been described in
detail, those skilled in the art should understand that
they can make wvarious changes, substitutions and
alterations herein without departing from the spirit and

scope of the invention in its broadest form.
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predeterm ned coded interrogation signal. In one

enbodi nent of the invention, 15 this signal can be

determ ned using by code diwvli-on nultiplexing. The

present invention also provides other enbodi nents for

the opemaTi D8 @EAYMED BS: manuf act uring enbodi nents for

a SAWidentification tag having a coded transducer,

all of 20 which will be understood to those of

ordinaty skil$uirbatbeacpestinentvar(siwomddieeification tag
[ cription Althou h the%gresent i nvention

f oregoi ng de
hAeV BRGNT dESer T pEHRTRAUERT ai FORPROSEISK | 1 ed i n the

art shgul giwdensicand d haéubéﬁn&ycé:anha&lmgvara OUSumber of
chan substitutjons_and 25 alterat|o

S
mﬁf?ﬁgﬁ?f%ﬁaﬁ%ﬁﬁaﬂrﬂﬂaﬁsﬂt REORY; 7 TQHR © &ﬂ@téf affrgnged by

| BY¥EAt baNskn pdss thieadast proige y&ﬁﬂﬂéﬁ%%%&ld substrate
PCT/ US2003/ 031033 -14- WHAT. IS CLAINED IS 1,

sﬁ??a%%cgébﬁgt?anﬁb%r(?¥Nﬁu%ﬁ%n??@lE%f?%np?%btl%%V|%@d

a coded tEARSOUERAsdGOBR! | BbdEed 2o e70R] eduddtrate for
substrate having _a _nunber of reflectors distributed

afBRETat §Roup 6PIeFol BEaFFaUReEOBYPUbIEh pul se

position and phase position on said substrate for

encodi ng a nunber by pul se and phase position; and a

SAW t r Aansdutee I§éﬂyééeéﬁl§épét§GBsFﬁStésf6F01f@d in Claim

geneyati-Bgna eqded eﬂmerﬁggagag@egul@%ﬂé%agE@e AW coded
i dentification tag as recited in daim 1 wherein said
e

SAWFeFaRdatiier HeherarEingpRagedRdiit keying.

3. The SAW identification tag as recited in Claim
1 wherein said SAW transducer generates said coded

interrogation pulse using frequency shift keying.

4. The SAW identification tag as recited in Claim
1 wherein said SAW transducer generates said coded

interrogation pulse is coded with a Barker code sequence.

5. The SAW identification tag as recited in Claim 1
wherein said coded interrogation pulse is associated with

a family of objects.

6. The SAW identification tag as recited in Claim
1 further comprising an associated SAW identification tag
reader for identification of said coded interrogation

pulse.

7. The SAW identification tag as recited in Claim 6
wherein said reflected pulse is identified by using code

division multiplexing.



I nterrogation pul se using phase shift keying. 15 3.

The SAWidentification tag as recited in Claim 1
wob@resss3sai d SAWt ransducer generates said coRPErUS2003/031033

i nterrogation pul se using frequency shift keying. 20

4. The SAWidentification tag as recited in Claim 1

wherein said SAWtransducer ¢generates said coded

interrogation pulse is coded with a Barker code

sequenae 5A ﬁhﬂﬁﬁmwv¢ﬁenpetabén90ﬁit%@ﬁﬁ@cee@bpeatﬁn wave

Gy L ;epngsehe;fl I,S0etatg T o0 pUl SR e,

i dempirfiecagi:on tag as reC|ted in d a|n1 1 further

conpr|S|n Lan_ass W.identification Q \
readere§8 |83n9|g%®gtfgﬁ ot -sai a°¢6 %’lﬁ%er %%%%$Ctrlc
5 puhbetrateThaJS§MbddeatMflcaﬂedn iﬁupnrbgammunedpuhse, said

aid reflected s identified-b
CePHB S AR e dhon Bl el SRttty L O s Reroxs
PETEUS2B08£0300330th khilike posetHoch aﬁdqphaaéip@gftion among

2 ORBP, P gAREST 2 eBHRr SPnhe X CPPPRERe SARP

t r anSdBéeécltﬁmgt efd aferioqui lezial e et mecfleat&dbptneéeff@n said
e.a coded Fnterro ation pul.s

10 PR OEFoiarFOROPar Lo e F Bt tiehy S gher BRTBEE Pacoded by both

dpsteebybedthynbaht pukse pesitioen.and phase position
anong a group of slots arranged on said substrate;
and sel ecting and denodul ating a reflected pul se from

said 9. The method as recited in Claim 8 wherein said SAW
transducer uses phase shift keying to generate said coded

15 interxrrogation pulse.

10. The method as recited in Claim 8 wherein said SAW

transducer used frequency shift keying to generate said

coded interrogation pulse.

20

11. The method as recited in Claim 8 wherein said

coded interrogation pulse is coded with a Barker code

seguence.

25 12. The method as recited in Claim 8 wherein said

coded interrogation pulse is associated with a family of

objects.

13. The method as recited in Claim 8 further

30 comprising associating a SAW identification tag reader with
said SAW identification tag for said selecting and

demodulating.



10 coded interrogation pulse to yield a nunber encoded

by both pulse position and phase position. 9. The
wWOoreiohosB6ads recited in Caim8 wherein said SAWCT/US2003/031033

transducer uses phase shift keying to generate said

coded 15 interrogation pulse. 10. The nethod as

recited in Claim8 wherein sailéd-SAW transducer used

frequency shift keying to generate said coded

interrdgatithmMenhOthﬂjredi@e@eihodlasmré@iWé@ﬁain said

C_ ai r ai co interr ul S

cgﬁgg%%t?%eagggﬁ erg%o éﬂsgéaﬁgﬁ%e. IU%EnaThcéegdé lelSlon

aswlédifleckig .Cl ai m 8 wherein said coded

interrogation pulse is associated with a famly of

objects. 13. The nethod as recited in Caim8 further

30 conprising associating a SAWidentification tag

reader with said SAWidentification tag for said

sel ecting and denodul ati ng. WD 2004/ 038637

PCT/ US2003/ 031033 -16 14. The nethod as recited in

Claim13 wherein said reflected pulse is identified

by using code division nultiplexing. W 2004/ 038637

PCT/ US2003/ 031033 -17 15. A nethod of manufacturing a

surface acoustic wave (SAW identification tag having

a coded transducer, conprising:
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position and phase position for encoding a nunber by
pul se and phase position; and form ng a SAW

transducer | ocated on said substrate for 10

generating a coded interrogation pulse. 16. The nethod

as recifed Amediapdnolb mahefechusding aSAWizemstimmtic wave

u ha L £t ] e sai d ed .
LSSy Pogtfrab ELrAerbn 18:00RRCaLg ol dooplled cranpaucer,
Ctampri5imgerein said SAWtransducer used frequency

shift LN gen sai-d L.t errqgat. ;
pul se. gﬁé EFﬁgg agkrgggggggpﬁgcgéi%ﬁ%&ég&eleCtrlc
mbebetﬂasalduchodhdtlBaedrmgﬁﬂbcnopslaeeidﬂsmrabumadwamong

a_Bar ker code ence od as r.ecited
cfaPh?'1s e?%??ﬁ i o S %&%%% P hi rﬁ'rog 9%%%%% §giq phase
apsettabadfot ténaodiang lay nofibeabpgcpsl s@Cand hehawed patbition;
as recited in Caim115 further conprising associating

a®BAW i denti fi cati on tag reader with 30 said SAW

I dent i foeat hgna tsagl frafarsdiuteselleectichrd andsaid substrate for

dgggg%gglng a coded interrogation pulse.

16. The method as recited in Claim 15 wherein said
SAW transducer uses phase shift keying to generate said

coded interrogation pulse.

17. The method as recited in Claim 15 wherein said
SAW transducer used frequency shift keying to generate said

coded interrogation pulse.

18. The method as recited in Claim 15 wherein said
coded interrogation pulse 1is coded with a Barker code

sequence.

19. The method as recited in Claim 15 wherein said
coded interrogation pulse is associated with a family of

objects.

20. The method as recited in Claim 15 further
comprising associating a SAW identification tag reader with
said SAW identification tag for said selecting and

demodulating.



