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METHOD AND -APPARATUS FOR RENDTELY | DENTI FYI NG AN

ELECTRONI CALLY CODED ARTICLE 5 Technigsal skFergso
This.invention relates to systens renmptely- 1 - identifying electronically
coded articles, e.g., I1C card, tags or badges. More particularly, ‘the
I nvention provides an ability to rapidly identify a coded article, 10
even when nultiple articles are sinultaRBESGBEPTEP¥sent in an '
i nterrogation area. _ Background Art
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anal yzi ng certa|annqaub@&bgatgaﬁogggaonto the return signal. 30
More specifically, each of the badges contains a plurality of ID
regfsters (e.g., an A-register, a Ba Lt and so on) that store

uni que identificati onCommonlyahsssgnédeu, salpaﬁu@hsa5p9m2;445ﬁﬂlséﬂéu3I n a
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15 disclose a system and method for remotely identifying
electronically coded articles (e.g., tags, badges and the
like). Each of these patents is herein incorporated by
reference. The system (I/I system) is comprised of an
interrogator and reader (I/R) unit (also referred to as

20 simply an interrogator) and a plurality of badges. The
interrogator sends a microwave signal to the badges
within a defined area near the interrogator, i.e., the
.interrogation area. Circuitry within each of the badges
processes the interrogation signal and, in response to

25 the interrogation signal, the badges transmit a signal
back to the interrogator. From the responsive signal,
the interrogator identifies each of the badges by
analyzing certain modulation encoded onto the return
signal.

30 More specifically, each of the badges contains a
plurality of ID registers (e.g., an A-register, a
B-register, and so on) that store unique identification
values, i.e., although a particular value in a particular
register is not unique, the values in a plurality of

35 registers taken together uniquely identify the badge.

The interrogator causes each badge to retrieve the

identification values and send the values to the



The lhﬁerrogaton causes each badge to retrieve the i dentification
val ues and. send the values to the

- 2- interrogator. To acconplish badge identification, the

system perforns a "two pass"” process. Durin@ the first pass, the
system generates an interrogation beamto activate the badges within
the interrogation area. The 5 systemrepeatedly sends an interrogation
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responds to the sgepnghe ¢ —reqﬂéﬂé%éroﬁﬁh'QB ®ndnalthe identificatién
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rapidly identifyif@k&&ﬁ%d“#%f&é’fg stored in an array that correlates the
various values with the various registers. During a
"second pass", the categorized groups are sorted by
sending particular coding combination to the badges where

20 the coding combination is derived from an analysis of the
categorized values, The specific coding combinations
uniquely identify the badge that responds to the second
interrogation signal.
To accumulate the data from the ID reglsters, the

N

25 present system repeatedly polls the badges that are
' within in the interrogation area to retrieve the register
. data one register at a time, i.e., all the A-registers

are polled, then all the B-registers, and so on. This
one-value at a time process is relatively slow.

30 Therefore, there is a need in the art for a system
and method for rapidly identifying a plurality of
electronically coded badges.

Disclosure of Invention

The present invention overcomes the disadvantages
35 heretofore associated with the prior art by providing an
improved article that substantially improves the speed of

a remote identification system. Specifically, the
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el e"ct roni-cal | y coded badges. Di scl osure of

I nvention - : The present invention overcones the di sadvant ages 35
her et of.ore associated with the prior art by providing an I mproved
article that substantially inproves the speed3of a renote
identification system Specifically, the
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interrogation signal and providing an encoded instruction
to the signal processor. The signal processor contains a
counter, an instruction decoder, a comparator and a
plurality of ID registers containing codewords that

20 uniquely identify the badge. 'Although many instructions
are decoded by the instruction decoder, the instruction
of interest is the instruction that "sets up" the signal
processor components for responding to the interrogation
signal. When the unique set up instruction is received,

Lo 25 the instruction decoder resets the counter to zero,

* selects a particular ID register, and enables the
comparator to compare the counter’s count value to the
selected ID register content. After the set up
instruction is sent by the interrogator, the interrogator

30 transmits a carrier wave (CW) signal and produced as a
square wave signal having the same frequency as the CW
signal. The square wave signal is divided by N and used
to clock the counter. Thus the counter increments on
every Nth count. Similarly, the interrogatox, which is

35 providing the CW sigﬁal, contains a similar circuit that
increments on every Nth count of transmitted CW cycles.

As such, the badge counter and interrogator counter are



sel*’éc,t ed. 1D regi ster content. After the set up Instruction is sent by
the i'nterrogator, - the interrogator 30 transmts a carrier wave (CW
signal and produced as a - square wave signal having the sane frequency
as the CwW signal. The square wave signat is divided by N and used
to clock the counter. Thus the counter increnments on every Nth count.
Simlarly, the interrogator, which is 35 provi ding the CWsignal,
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I nterrogator can ggﬂ%ﬁm a second scan of the badges to uni quel y

identify each bad e second scan process is di scl osed in detail
in Y- S pat ent 5,502, 48Be computer of I/R unit phiesf coggedigseisothef Drawi ngs

20 The teéébéﬂﬁédofn tf@gfg@é@%m@éer&f (ync%mb%ad es chagdi |y
underst ood by consi deri n% the followng detaile Iption in

conj unction with EREPIRE ﬁlrp%‘?]yfrl?f’g lnterr%&%§lgnﬁlwh’lé'—ﬁl ‘the specific

‘15 registers that were polled. From that information, the

interrogator can perform a second scan of the badges to
uniquely identify each badge. The second scan process is
disclosed in detail in U.S. patent 5,502,445.
Brief Description of Drawings

'?0 The teachings of the present invention can be
readily understood by considering the following detailed
description in conjunction with the accompanying
drawings, in which:

Fig. 1 is an illustrative schematic diagram of a

~

25 remote identification system that utilizes the

!

transceiver badge of the present invention;
Fig. 2 is a block diagram of the transceiver badge
of the present invention;
Fig. 3 is a flow diagram of a process of identifying
30 a remotely coded article in accordance with an embodiment
of the invention;
Fig. 4 is a waveform and timing diagram for the
transceiver badge; and
Fig. 5 is a block diagram of an interrogator of the
35 present invention.
To facilitate understanding, identical reference

numerals have been used, where possible, to designate



Fi g. 1-is an itlustrative schematic di agram of a 25 renot e

I dentification.systemthat utilizes the transcei ver badge of the
present invention; Fig. 2 is a block diagram of the transceiver
badge of the present inventi-on; -5 - Fig. 3is a flow diagram
of a process of identifying 30 a renotely coded article in accordance

w th an enbodi nent of the invention; Fig. 4 is a waveform

and tim ng di agr aiddmridaie elementisr shateaver comugn; tantthe figures. Fig. 5
i s a block diagram of an jntergogatel out S Sy ﬁr‘i%'?xt I on.
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used, where possible, BIi& désﬂ&mp§s 2 schematic illustration of an
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schemati c i Pl ust rS¥S§t& 0 ar“Fh*’Lt comprises @pgcPF¥ oRPES %E?FE@@?? EpRfer
identificati-on (1{1)R) units 302, &n&t Gﬂ‘Pﬂ\SQethaﬁg§§erta§§§ w@ or more
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a central  conput ex cE2:ralThempiRewnil22.opfhat #/Btunits operate at sali tabl e
radi o frequency n ronwave
(radio frequencygublrga%rl%\l\%éalg Eggsugxcg b m:LcBov.;lIQve i%é&?%é%h%%l quel y
i dentify i'@8i vi ddstansmiitoypdespwave (radio fraq@enwbrb%@m ellhy tThe beans

106 transm tted fHaQi(?etshqot} (which u?quéiﬁciBQﬂ@iffniE@f@lé@l Cﬁm&ﬁﬂﬁit @02

units 102 positione Sel ected | ocations
in addition, are gntergggagedebyi thAgbaanenkde 1v02nFmErted Eroamdiie
simNar to directichl® hh@@ﬁﬁhtnoago@ntﬂénﬁ/éo&uﬁ@emi Fi:csghﬂforﬂ&? are

comnect ed via Teypeeiiie cables 150,50 S Ak unie 107, v SR b
froman |/®Rsunit hd¥2,a ackadgengr antenna 109 which is closely similar to
the transmitting antenna 108. The I/R units 102 are
connected via respective cables 120 to a central
computer 122. In the course of being interrogated via a
microwave beam 106 from an I/R unit 102, a badge or
20 badges 104 reply electronically by transmitting a
modulated signal back to the receiving antenna 109 of the
I/R unit 102. The modulated signal contains various
identification values that are stored in each badge. The
badges 104 thus uniquely identify themselves in

25 accordance with their respectively coded, electronically

VY

stored ID numbers. As will be explained below, each
badge may be coded with any one of over 2V° - 1 different
numbers, where N is the number of ID data registers and B
is the number of bits per register. As soon as a badge
30 has been identified, its electronic circuit is placed in
an inactive or "power down" mode such that the badge does
not continue to respond to the I/R unit 102 for so long
as that badge (once it has been identified) remains
within the range of the beam 106, or the badge does not
35 respond until the inactive mode is reset by a specific

signal (e.g., a reset signal).



20 . badges 104 reply electronically by transnmtting a

nodul at ed si gnal ‘back to the receiving antenna 109 of the I/ R
unit 102. The 'nodul at ed signal contains various i dentification
val ues that are stored in each badge. The - 6 - badges 104 t hus

uni quely identify thenselves in 25 accordance with their respectively
coded, electronically stored I D nunbers. As will be explained
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respon5| ve signal
response to the decoded 1nformatlon in the interrogation
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signal. The responsive signal is coupled to the
modulator 210. The modulator 210 is coupled to the
20 antenna 200 for transmitting a responsive signal to the
I/R unit.
More specifically, the signal processor contains an
instruction decoder 212, a frequency divider 214, a

counter 216, a comparator 218, and a plurality of ID

N

25 registers 220 containing codewords that uniquely identify
the badge. The demodulator 204 is coupled to the
instruction decoder 212. The instruction decoder 212
sends control signals to other devices, such as the
counter 216, the comparator 218 and the ID registers 220,

30 based on commands received from demodulator 204. A
comprehensive list of instructions that are processed by
the instruction decoder are provided in U.S. patent
number 5,491,482.

The frequency divider 214 divides signals from the

35 squarer 202 by N. The counter 216 is capable of counting
each Nth cycle and can be reset by the instruction

decoder 212 to a count of zero. The instruction



re§pohée to the decoded information in the interrogation signal. The

responsi ve signal is coupled to the nmodul at or 210. The nodul ator 210
is coupled to-the 20 antenna 200 for transmtting a responsive signal to
the _ /R unit. More specifical lsy, the signal processor
contai ns an I nstruction decoder 212, a frequency divider 214, a

counter 216, a conparator 218, and a plurality of ID 25 regi sters 220
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any one of lhe da@@ﬂ?%@ﬂ%ﬂ@n%ﬂ341mQ§ulaﬂqg 24§ eppldesle Eéééaaéﬁdc@hgnﬁﬂ
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registers that contain the identification code, e.g, a 32-bit code
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15 use any number of registers or register widths.
Referring now also to the flow diagram of FIG. 3 and the
timing diagram of FIG. 4, the operation of the invention
begins at step 302 and proceeds to step 304 wherein a
set-up instruction is sent from the interrogator 102

20 which, when decoded by the instruction decoder 212, sets
up the comparator 218 to compare the value of the
counter 216 to the contents of the A register in ID
registers 220. This set up instruction also resets
counter 216 and divider 204 to zero. Immediately after

e 25 transmitting the set-up instruction, an unmodulated rf

s

signal (known as a carrier wave (CW) signal) is
transmitted by the interrogator 102 (step 306). This CW
signal is converted by the squarer 202 into a sguare wave
version of input signal ¥, (i.e., signal Fy'). The

30 divider 214 divides the square wave signal Fy' by N and,
as such, the counter 216 begins to count each Nth cycle.
Simultaneously, a divider 501 and counter 502 in the
interrogator 102 (see Fig. 5) also counts each Nth cycle
0f the transmitted CW signal. Since the counter 216 is

35 counting based on the signal transmitted by the

interrogatoxr, counters 216 and 502 are synchronized. As



regi"ster"s- A, B,  Cand D, each of which is 8-bits w de. It should be
under st ood,” however, that the invention can 15 use any number of

regi sters or reéegister w dths. Referring now also to the flow di agram
of FI.G .3 and the timng di agramof FGB8 4, the operation of the

I nvention begins at step 302 and proceeds to step 304 wherein a
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courif val ue gener &°B§ Byltaele of Fo't oanscaupdiepidga. which Fy is wen, at
step~308, the val ueviiRehRe CAYREEEL 216 %Eﬁpé dde naldig 4 iediyst er
A Itohe conpar at or gdlré ° B .géoduléesﬁfa ?\l]ogn%lf rrpdﬁﬁ a%gr enagj ee)_ttl%% he
modul at or 210. Th¥24B88| Aot 158 0T aPbT 1RES @ Yhatiklo hehdransmittimgetd s200

(antenna nousil ati Qdeatgpal)sfgnal her dusdtftially identical times.
Whereas the signal transmitted by the two or more tags
could be different in phase by 1802 with respect to each
other, cancellation of the signals could occur.
Preferably, therefore, the signal is generated by some

20 other means known to those having skilled in the art,
such as by including separate oscillators in each badge.
In another embodiment, individual tags could transmit at
random times during the duration of an Nth time interval.
The antenna modulation signal applied to the antenna 200

25 is transmitted to and detected by detector 503 of
interrogator 102. When the interrogator 102 detects the

T

modulated signal, its counter indicates the value
contained in the A register of ID registers 220. For
example, the timing diagram of Fig. 4 depicts the
30 modulator enable signal occurring on a count of three, as
such the A register contains the value of three.
At step 312, the interrogator continues transmitting
a CW signal until N x 256 cycles have been transmitted
(256 = 2° = the number of values that can be represented
35 in an eight-bit register). If there are multiple
badges 104 in the field of operation, the



10:: 'gf the Nth tine interval (step 310) This signal applied to
antenna 2Q0 can be related to F[err]', such as by being sone nultiple
of Flerr]' or.a quotient in which F[err] is a di vi dend. However, if
two or nore tags have identical - valuesgin like registers, each wll
be transmtting this 15 I dentical signal at substantially identical
tinmes. Whereas the signal transmtted by the two or nore tags

coul d be di fferenint@rw@mﬁ)mmﬁeuay tﬁédeﬁ.&@eﬁhlEQFﬂ.%C&esponsth B8king

cancel l ation of the. si naJs co do Pre abl er ef r the
signal is generat % Lj; %‘r?éi 3hoxgs ift %093 ﬁ&ﬁi shR¥fed

in the art, thechans \tzgdumclmchhagzsepa:e@hﬁtm:cl ttheyowilﬂ.naeaﬁ:habedge.
| n anot her errbodlgﬁ 4 ]{‘6%%1% flﬁ%ﬁl%liltgnte@i'ﬁ@rh #he random ti nes

during the dur atlon 0 ant enna nodul ati on
si gnal appl i%ed tointerzggainm 00 need nots disgassuisbdbeswesd deeeored by

detector 503 of multlém% d%@éqrml%u%‘éﬂe‘bﬁ%lym eh'ﬁoﬂﬁEQrpéQﬁtd€E§Cts
t he nodul at ed signal, counter 1ndicates the val ue cont ai ned

in the A'regist eriBterPgansids oy negds to degezmire, that EPReng
di agram of Fig. 4pseqs cioe tﬁze%p%ﬁlded prdy Pt ienabhetsingnabreespbatinfgOto a

count of three, the Are |st§ contains the value of three.
At step 312, the ?rR%’F*r’(fg}g]tadﬁr PedMGREES VAARENi tting a CW si gnal
until N x 286 cycles hevestsgerBlid,ande tineeérrogatof2362=d@8ezmthes nuhbthenf

val ues that can Db epr.e - I_n el; | steg) If there
are nmultiple &%a%%ée%}}qﬁe%%t rl?gvlfei g%%n glgggfgg%ajégg ?E hot,
-9- < i nt ersoeps o041 Ghnewghy 8dai \agenmlepspltedr, eepgﬁpésthm:l tlge

this period. As noted.abovg, ﬂfhﬂgﬂlkkghelgaggéﬁ 364 Q@Vﬁow c a?gtors P

value in their Areglster they wll activat helr
si mul taneously. THeAt sthe qq&i’&@#‘@é@&’t di81ap ﬁéédbﬁégedﬂgfll h§u$§ﬁ BRt#Ren one

or mylst i pl echskias ¥ cHuRtldraBaeshky toAthbhesnBehes bhethe
B-register. Similarly, steps_304'through 312 are
repeated for the C- and D-registers, i.e., until the
condition at step 314 is true.
After this scan sequence has been performed for all
20 the ID registers 220, the interrogator 102 contains a
list of the possible resister contents for each register
and for all badges located within the field of operation,
i.e., the interrogation area. However, if multiple
badges 104 are present, the interrogator 102 does not
/' 25 know which set of register values all belong to a
particular badge 104. In oxder to determine which set of
values belong to each badge 104 within the operating
field, a sorting routine is performed at step 316. This
part of the pfocess is identical to the "second pass"
30 portion of the identification routine described in the
prior U.S. patent 5,502,445.
The time required to "“scan" each ID register 220 is
the time required to transmit a scan instruction, T,
plus the time required for the badge to respond, T.. For
35 8-bit wide registers, the response time T, = 256(N)(1/f),

where f is the frequency in Hertz of the CW signal. For



I nterrogator 102 only needs to determ ne that sone badge 104
responded at a particular tinme corresponding to a particular

A-regi ster value. 10 At step 314, the interrogator 102 determ nes
whet her all the registers have been intgyrogated. If not, st eps
304 through 312 are repeated, except that the I nstruction transmtted
In step 304 is now changed such that' t he conparator 218 in the badge
104 is set up to the exzmplar diskassednibovelyt phe entihe passeof stind Ie
B-register. Siml : u e for the C
and D-registers, ?rd%ng g%s tﬁ%‘ééf%&% g%%%égfnlgénlgt ag?régglﬁg{:ggytrue

After this scan sé?qmar(db. taB: be&aeorsist.or ¢ Paodaci ZU)(l/ﬁI)leJ.SDacEgaklprs

220, the interro in i ster
contents for eac%aéﬂé%lb]lt tp(é%toa %ﬁbl ?%]f %‘?#%écfgis&%%c%%l \%lh[%hﬁ)%%%

field of opebatiofssuming jthe. commendst baregat lengtheaf 8embves,thd time
ml tiple baqaes AL LR 3eah cbifiahd! 9£5199€£8r1pa&f— a&otmj;?

know whi ch set of register values a g
104. In order to déeAh#dFe WitcASsappgpxima elVa(%sxbéPdngwﬂv@r@a@h Ja%ldge

104 within the opefi@ HI& periodf E@Edtr§n§ﬂ§.§éﬂgnr9f'ta£‘€a"§o Peid WAEReE alos .
step 316. This part of the process is identical to the "second pass”

30 portion of €& |tél‘§ntfPPirc§?Eéﬁt?6§t| hBedRBELTPeICRD tHre is theyqfgre

U.S. patent1f, 502 (414)54)@) + (32) (B9 .ti MBer @6HLAEdtiRe " RLBD "bEAEIMdWhat
register 220 is time required to transmit a scan instruction, T,

plus the tinme reql}lolr‘@&rf SPet ke B¥BgePibsraBfoBdPs Thetvygen mpmmpnds. 3. bi t
Wi de“r egisters, the re@@?aaalhgnenﬂﬁériranaﬁﬁf Nifd/#dceive bitiered Jfs

t he¥-requency in rt nal.. For. _. .
- 10 - e sylsﬁgmexﬁ PeC g?€€u§%%lgb%%1fl¥ HEWAS i dddeof t he
| D requiiredi sot herbomea peifor nechn rappirexidmticinpared to

4 x (Trerr] g Tleghl) ;$8680854; s I8 BE 0NN §NFH It 'SV 1965 aas.

In that method, for each possible register wvalue, and for
each resister, a multi-byte command sequence is
transmitted from the interrogator 102 to the badge 104,
and most of these commands require time for a response
20 from the badge. For the example given here using four
8-bit registers, the interrogator 102 would have to send
the following command sequence 255 times:
Data byte follows
Data byte (0-255)
. 25 Any Yes:
Match A?
Match B?
Match C?
Match D?

~

30 For the case where one badge is present, having four
different values in its registers, the prior art method
requires a minimum of 784 commands must be transmitted to
the badge 104. Of these, 272 commands (those with a "?")
must wait for a response from the badge. Assuming 8-bit

35 commands, a transmission bit period of P., and a single

bit response time of P_, the time required is



t he -bi 'tﬂperi od,- Plerr], for receiving data fromthe badge. . 5

Assum ng the commands have a |l ength of 8-bits, the tine : to
transmt the sean command fromthe interrogator 102 to t he
badge 104 is approximtely (8) x (Plerr]), .whgre Plerr] is

the bit period for transm ssion of data to the badge 104. For
the four registers, the entire scan tine is therefore 10

(1024) (P[err]) + 632)2((?Lpr+]272(15|;f)e acbyatomparavl él bbe sm\hathls prior

| onger due to sync bits and et ween co in the
transmt and receP¥& BPPrPanggﬁ‘ﬂulres c°ns{gmr‘%?% ’%‘5%% nc&ﬁﬁed

significantly redgeehhigquei d@scribed above, isefu) rtﬁtb o e fam'ﬂnsa:afn rime
scan routine as co 0, r d 0, i

patent nunber 5, 508 1382 (B) + 272(%: combdfel’ BETERs 44 B8l T

regi ster valsie, ad@iveation of 32(P;) + GMM(EPQ;;LSter a mul ti -byte corrmand

sequence is transmitted f he i nt er,rogator

badge 104, AlthRHg g?rb‘?“?h LR IS ﬁ%cc{rpzortaf Q:%e
response 2@eachiingm bﬁethadgﬂeseﬂ)rmmmmﬁlweglm rséitmuamig
four deg 9 Leﬁeghs&ggéi%t}@grém er{eal U ﬂ?ed’v%ﬂ dclﬂéa\ég:é Qagend
t he foll ow ng comTand s Sequence

fol | ows readily depase hyne ¢thessyapied embodimgntsyddat stil1

Mat ch A? Match C?
Mat ch D? 10 '36ncorporatlezth??l%/agﬁigﬁm%esre one badge is present, having
four different values in its registers, the prior art met hod
requi<kes a mni numof 784 conmands nust be transmtted to t he
badge 104. O these, 272 commands (those with a "?") nmust
wait for a response fromthe badge. Assunmi ng 8-bit 35 commands, a
transm ssion bit period of Plerr], and a single bit response

time of Plerr], the tinme required is



—— e

627"2(P'['err]) + 272(P[err]). For conparable bit rates, this _;;—ri\‘\ma'rt
approach requires' considerably nore tine than the techdﬂagm ’ ,wﬂlﬂ""
above, i.e., the prior art scan tine of 6272(P[err]) + c Wi

conpared to the scan tine of the 5 i nventlion- of 32(P[err]) +
1024(P[err]). Al t hough various enbodi ments whi ch incorporate the
t eachi ngs of the present invention have been shown and described in

detail herein, those skilled in the art caBLAIMS readily devise nmany ot her
vari ed enbodi nents that; stilhs3@atusl r Le; eachi ngs

s St phatas! 62" PRLgRRLLLERG LeRTiHINCL, soeponae
for transmtting &idghdnteFrrgdpénsesignal eempRisiHRGtrogati on si gna

conpri si ng: _ addEREBRAVABL LT £6PT adsBb B AN kS d S
I nterrogation signal; . . _ a signal processor,; coupled to
sai d denodul BTG EoeG+ PRt 8-BRaLing a set up instruction and for

initiating a counter to count cyal 8Sgnalapfecéesedr, couplVédersigHid
contained in said jnterr tiop_signal: and.10 . . a

nodul at or , couplecﬂf 8%§%%g%§Vg%8 gngerpﬁﬁg%%%s%r?e?cﬁpt+%ﬁE§H?E%9ﬁ;%Pﬂnnse
when sai d signal for ingtdetdsgrai pdunherste hatushicvclemtef dasamtieat ned a
count val ue that h o] o] I hssal ' . . . _r.0cessor.
15 2 rREVE SLoRe EEHA fnSa A oa PR i o =i
processor céfprises: a modulatomn ¢orpledttwrsatet cignalcoupl ed

to said dempduleatabr , f @bl PESARNELE N0y SR SLBSL ied NSIFIGi L
a first frequency divider for _dividing the 0 frequency of the carrier
wavesi gnal by anPFRCE§EPTvaRdacates that SHPRRENELS ihag ahtAidhed & gnal ;

a counter, coupl edouptseadubr EREENGYtches a Modeldxd fioriNid Nt i@y &ijmaaf
said first divide%r%% gggr. ' '
15 2. The apparatus of claim 1 wherein said signal
processor comprises:

an instruction decoder, coupled to said
demodulator, for interpreting said set up instruction;

a first frequency divider for dividing the

20 frequency of the carrier wave signal by an integer value
N to produce a first divided signal;

a counter, coupled to said frequency
divider, for counting cycles of said first divided signal
to produce a count value;

- 25 a code storage device for storing at least
; one codeword; and

a comparator, coupled to said code storage

device and said counter, for comparing the count value to

a selected codeword and producing a modulator enabling

30 signal whenever said count wvalue matches said selected
codeword.
3. The apparatus of claim 2 further comprising:

means for providing a modulator signal,
wherein said modulator transmits said modulator signal as
35 an antenna modulation signal when said modulator is
enabled by said modulator enabling signal.

4, A system for identifying electronically coded



to ‘produce a count val ue; 25 : a code st e HEV‘
storing at ‘|l east - one codeword; and Z!ﬂi

coupl ed to said code storage device and said count ﬁhﬁ
the count value to a sel ected codeword 181é producing a ndduWato
enabl i ng 30 si gnal whenever said count value nmatches said sel ected
codewor d. 3. The apparatus of claim2 further conprising:
means for providi mytdatedyl sooprisgngk, wherein said nDduIator‘

transnits said nodul ator signal ignal when
¢ an %ﬁtarrag ?8% eﬁﬁ%ﬁ%& éﬂ1

said nodul ator is . enabl ed by sai
4. A system for iiddenmogaidos| éegrléﬂn éaﬂF?lEbﬂﬁda set up mstructmn and

- 13 - ar td 8% 20WMAKEeS5Rghal ; an interrogator
for transmtting an I nterrogation si gnal 9? ai ni

i nstruction and " a carrier RaGEMBRERESf;CO to the 1nterr3§9tor,

conput-er, coupl ed figr Hivceskehgogatpbnsive siddlPros essid ginteanmtstion
signal s to said |ntera§gat|on si gnal ; an
electrollically cGd&Perticle for responding to said interrogation
signal conprising: 10 ' an electaot&ﬁmmﬂﬂyumndédwanhﬂukhnﬁur ng said

I nterrogation signal d int Signal led to
sai d denodu&%: dﬁgp Fﬁtgﬁﬁre nnargpgat up T tructl n an for

initiating &0counter to count cy@l demedul#eor afo¥ cemylulatynge ssighal

contained in SaldthEQ&BQQQEbﬂns§QHQ§l a nodul ator,
coupl ed to said signal procéssor, _for transn1tt|g§1a pulse Wwhen sald

si gmat, processor i ndi cat esat FagNal CHERRLTSMas GR% s@ddht
val te fhat mat chegemoaRdawerq §ber efitéfppét th§i Hnddt up 1nstruct10n and

for initiating a counter to count cycles of the carrier
15 wave signal contained in said interrogation signal;

a modulator, coupled to said signal
processor, for transmitting a pulse when said signal
processor indicates that a counter has attained a count
value that matches a codeword stored in said signal

20 processor.
5. The system of claim 4 wherein said signal
processor comprises:

an instruction decoder, coupled to said
demodulator, for interpreting said set up instruction;

25 a first frequency divider for dividing the
frequency of the carrier wave signal by an integer value
N to produce a first divided signal:

a counter, coupled to said frequency

divider, for counting cycles of said first divided signal
30 to produce a count value;

a code storage device for storing at least
one codeword; and

a comparator, coupled to said code storage
device and said counter, for comparing the count wvalue to

35 a selected codeword and producing a modulator enabling
signal.whenever said count value matches said selected

codeword.



20 ~ -6Pocessor; 5. The system of claim4 wherei-p—sai-d—signal

rocessor conprises: an instruction ,
!too sai d m:)dem)dul ator, for interpreting said set up ﬂﬁ“ﬂ%ﬂ“ﬂ“ﬂm\ .
a first frequency divider for dividing the- 14 - frequency«ofct @arfleT
wave signal by an integer value N to produce a first divided signal

a counter, coupled to said frequency di vider, for counting cycles of
said first divided sig®al 3@he SWBtpmodﬁcelaimoﬂnfurﬁhdg;com%risi?F:

a code storage device for storin I t . ;. 0Nne_co rd;: an

a conparator? coupl ed to said cogggéfoﬁggePIOVldlﬁgv?c%pgﬁgaggfdﬁiﬁﬁﬁ&%ﬁ,
for conparing the dWnein sdd m@d3$atoratsepemi9ﬁ saiid wood barcbp rsicitd N A
modul ator enabl | N antentla0fBkutBeRsHCE13AhT FRUA" SR YFodBI LGS S2I d

sel ected codewor.d. ) . e system ot cl'aim5
furt her Con‘p?i si n§"a led by said modulator epskling $kFa i ng a nodul at or

si gnal-, mherein7saidAnaﬁuha306gtf- ?ﬁ&ﬁn@?ﬁ& gﬁxkﬁﬁgf%ﬁééf%yﬁ' a;d
an ant enna nodul at, i gnal .when sai d_nodu ris enable y. sai
rmdulatoreenablin;sl |§§a%}%hln an e eCtﬁénl§§$i§yﬁﬁp§§3qqﬁ#ﬁiﬁ“qﬂygq}§%§g
i nterrogation the sitgpal ofifthin an el ectronically coded article
conprising’ the steps of: ceiving said

- cy s r
i nterrogati on signal 10 cont af%?%lgvﬁn%e?ah% J|‘I%1ts Ao T &4 by a

carrier 10 wa¢enspgnang a set up instruction fqﬁlnwﬁdupytaadanmymancy of
the carrier wave yave si§h9P§| by an integer value N to produce a first

di vi ded signal; 1 . . counting cycles in said first
di virged dividing the frequency of the carrier wave
T signal by an integer value N to produce a first divided

signal;
15 counting cycles in said first divided

signal to produce a count value;
comparing the count value to a codeword;
producing a modulator enabling signal when
said codeword matches said count value; and
20 transmitting a pulse when said modulator
enabling signal occurs.
8. The method of claim 7 wherein said comparing
step further comprises:
comparing said count value to a plurality
(_ 25 of codewords, where said modulator enabling signal is
produced when the count value matches any of the
codewords in said plurality of codewords.
9. A method of interrogating an electronically
coded article comprising the steps of:
30 transmitting an interrogation signal from
an interrogator, where the interrogation signal contains
a set up instruction followed by a carrier wave signal;
receiving said interrogation signal within
said electronically coded article;
35 dividing the frequency of the carrier wave
signal by an integer value N to produce a first divided

signal;



si gnal "to ﬁroduce a.count val ue;. corrparl | ng the count—_
val ue to a.codeword; produci ng a m)duLHﬂm
si gnal when : sai d codeword matches sai d count val ue, Mﬂlm”m

$

transmtting a pul se when said nodulator - 15 enabling S|gnal bccur ¢.
8. The nethod of claim7 wherein said conparing step further
conpri ses: conparing said count value to a plurality

25 of codewords, where said noultdingy cyedlelsi g siagdalfirst dividpdoduced
when t he count val ue t gﬂy of_t qdewnt d ality
of codewords. SLQngP ﬁg?r et hog&fntl nt é‘Pr%dgatl ?‘3%1&1 el%g%’t nghllﬂéa 1y
coded article conmpalse ngp theadaynrdsf: 30 transmtting an

interrogation signal from bS], d%@l%{o%la%%r enkb8 ihgt 856888t {:88n
si gnal contains a set up i'nstruction followed by a carrier wave

signal ; 5  said codeworq qaiGheRy Sedidd o V8gaRi 0ATE gnal within
?ald e|eCtr?nLﬁa||y coded arthL&raﬁghlttﬁngba pulse whendiswidi ngdthetor
requency o e carrjer wave signal by an integer value N to produce
a first divided ©€nab i%n mgnal occurs count i ng
cycles in said first dlm de‘nhe methcﬂi grfalc fedmpBodhesreancsantd ¢amparing

conparing the co [ codemord

produci ng a nodul%l{’%? fe‘?f?fb €|Erngcosn¥gna Sthen 5 said codeword natches said
count -val ue;0 and compar ingasiict ciongta vpdhee tehanssapgated
modul at or egRb! L PG, Sﬂ)ﬂ.{ﬂll lbrﬁ -codewords, wh@Qe Eﬁgdnﬁblﬂﬁgdoisd aim
9 wherein said conparlng p further conprises

conpatri;ng sai d coteredt@defan %@Cé‘el%fctté”@ codewoggs 4f éaﬁFuP&FF?}lBY of
codewor.ds, where §ghglsd®dhd Ssaid modulator enabling signal is produced -

when the count value matches any of the codewords in said
15 plurality of codewords.
11. The method of claim 9 further comprising the
steps of:
dividing, within said interrogator, the
frequency of the carrier wave signal by an integer value
20 N to produce a first divided signal copy;
counting cycles in said first divided
signal copy to produce a interrogator count value; and
storing the interrogator count value when
the interrogator receives said transmitted pulse for each
25 of said plurality of codewords.
12. The method of claim 9 further comprising the

2N

steps of:
dividing, within said interrogator, the
frequency of the carrier wave signal by an integer value
30 N to produce a first divided signal copy;
counting cycles in said first divided
signal copy to produce a interrogator count value; and
storing the interrogator count value when
the interrogator receives said transmitted pulse.
35 13. The method of claim 9 further comprising the
steps of:

dividing the frequency of the carrier wave
g gq Y



repeated for each of the codewords in said plurality of —- codewor ds— and

ot ches any of -t he codewords in sard 15 - piurality o cof W NG NTIRI

11. The method of claim9 further conprising jtghe steps of: - "
dividing, within said interrogator, the frequency of the carrier wave
signal by an integer value 20 N to produce a first divided signal copy;
counting cycles igiggad by ah dinteded value Higoaprodpyeta pecohitaivided

i nterrogator count val ye; and storing the interrogator
count val ue when Si9na 7hén9nterrogator receives said transmtted pul se for
each 25 of said plurality of modeletilng said pulse Q. tddmsmit reedicof

claim9 further caonprisj t, . teps of:
Rt idrrasd: stonele

dividing, wthin I nt or; frequency of the carrier wave
signal by an integer value 30 N to produce a first divided signal copy;
counting cycles in said first divided - signal copy to produce a

i nterrogator count val ue; and storing the interrogator
count val ue when the interrogator receives said transmtted pul se. 35
13. The nethod of claim9 further conprising the steps of:

dividing the frequency of the carrier wave signal by an integer
value Mto produce a second divided signal; and nodul ati ng

said pulse to transnmt said second divided signal



