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15 Data communication devices receive data from other
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data communication devices and/or transmit data to other
data communication devices. Data communication devices
are often addressable when more than two devices share a
common communication channel. An address is a data code
20 ‘that uniquely identifies a device or a set of devices.
When a data message transmitted through the common
comnunication channel conveys an address, such as a phone
number, path, ID code, or the like, a device that receives
the data message decodes the address to determine what to
25 do with the message.

Electronic tags represent one form of data
communication device known to those skilled in the art.
Electronic tags are low cost transponders which receive
and transmit data messages via radio frequency (RF)

30 signals. Typically, an interrogator transmits a data
message which contains an ID code. All tags within range
of the interrogator receive this data message. The ID
code addresses a particular tag or category of tags. Each
tag that receives the data message determines whether its

35 ID or a category to which it belongs matches the address
conveyed by the data message. If a tag determines that
the data message is addressed to it, the tag processes the



datta nessage and typically responds by transnmitting its own data nessage
back to the interrogator. Electronic tags are often battery powered. In
order to increase battery life, conventional tags are naintained 5 in a
very low current, standby state until they sense RF energy from an

I nterrogator. When a conventional tag detects such RF energy, it goes into
a high current, operational state by pomeging up all its circuitry. Once
operational, the conventional tag processés the received 10 dat a
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t he addressed tag actually processes the interrqgation to any significant

~extent and r eEBentRYt o ¥het'?né§94nﬂﬁﬁﬁﬁ$? 35 S@%%ﬁﬁ?egth+€h¥ e
tag continues to process the message and respond with

15 requested information. After the tag completes the
transaction, it again returns to its low current, standby
state. If the data message is not addressed to the
conventional tag, it directly returns to its low current,
standby state.

20 This power management scheme works acceptably well in
scenarios where tags are associated with moving objects,
such as vehicles, railroad cars, trucks, or other objects
which are interrogated only occasiohally. HoWever, where
tags are associated with stationary objects, such as in a

25 warehouse or inventory management environment, or with
other objects which tend to receive numerous
interrogations, battery life is severely shortened. 1In
inventory management and other situations, many tags can
be within range of an interrogator at all times. Each

30 time an interrogator addresses an interrogation to a
particular tag, all tags within range go to their high
current, operational states. However, only the addressed
tag actually processes the interrogation to any
significant extent and responds to the'interrogation.

35 |
SUMMARY OF THE INVENTION



3 Accordingly, it is an advantage of the present invention that an inproved
| ow power, addressabl e data conmunication device is provided. Another
advant age of the present invention is that an 5 electronic tag with

i nproved battery life is provided. Another advantage is that the present

I nvention allows an electronic tag to remain in a | ow current, standby
state while in the presence of an interrqgation signal except for when the
tag is specifically addressed 10 by the interrogation signal. Another

advantage is that the present i.nvention_provides separate decqdi ng paths
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permits a low power decoder to control energization of a
15 high power decoding path.

Another advantage is that the present invention
includes a power manager that decodes a portion of an
interrogation signal while consuming very little power.

The above and other advantages of the present

20 invention are carried out in one form by a low power,
addressable data communication device and associated
method. The device includes some means for obtaining a
data message having a wake-up section and a session
section. The device also includes a power manager. The

25 power manager has an input coupled to the obtaining means
and has an output. The power manager is configured to
detect a predetermined identification code from the wake-
up sectioh of the data message. The device further
includes a controller. The controller has a power input

30 coupled to the power manager output and has a data input
coupled to the obtaining means. The controller is
configured to process the session section of the data
message after the power manager detects the predetermined
identification code.

35
BRIEF DESCRIPTION OF THE DRAWINGS



4 A nore conpl ete understanding of the present invention may be derived by

referring to the detail ed description and clains when considered in

connection with the Figures, wherein like reference nunbers refer to 5

similar itens throughout the Figures, and: FIG 1 shows a block di agram of

an electronic tag configured in accordance with the principles of the

present invention; FIG 2 shows a data format diagramof an 10

i nterrogation-data nmessage; FIG 3 shows 4 data format .di agram of a wake-up

section of the interrogation;_ FIG 4 _shows a block diagramof a decoder

portion of a power2nBARgeroBPLeke rundrtHfandinig odnithe: RyeSABHn in 15
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devi ce which receives,and transmts data nessages, preferably 30 t hr ough

radi o frequenB}SFRRY RYFRFLCR/ Tag 10 may be used in applications where it

is desirable to i demGlfg ahowsrackatspefodmat dijagelam o papul ation of tags
10 may g assoc%at ed wth a,correspondi ng popul ati on of objects, e.g.,

vehi cl e rai HPo5a- 237 fo?r?ﬁﬁﬁnm§ %%wy Itens, 35 enpl oyees, etc.
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near

FIG. 4 shows a block diagram of a decoder portion of
‘a power manager block from the electronic tag shown in
15 FIG. 1;
FIG. 5 shows a timing diagram which depicts exemplary
signals associated with the decoder illustrated in FIG. 4;
FIG. 6 shows a block diagram of a synchronizer
portion of the power manager;
20 FIG. 7 shows a block diagram of an ID detector
portion of the power manager; and
FIG. 8 shows a block diagram of an end detector

portion of the power manager.

25 DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 shows a block diagram of electronic tag 10

configured in accordance with the_principles of the
present invention. Tag 10 is a data communication device
which receives and transmits data messages, preferably

30 through radio frequency (RF) signals. Tag 10 may be used
in applications where it is desirable to identify and
track specific objects. A population of tags 10 may be
associated with a corresponding population of objects,
e.g., vehicles, railroad cars, trucks, inventory items,

35 employees, etc. Each tag 10 desirably has its own unique
identification code. Interrogators (not shown) may be
prlaced near areas where the objects may be located or near



5 transportation routes over which the objects nmay pass. Each interrogator

may, fromtime to tine, transmt RF signals to tags 10 within range of the

interrogator. The interrogation signals may request a specific tag 10, any

5% tag 10 froma specified class of tags 10, or any tag 10 fromthe

popul ation of tags 10 to respond by transmtting an RF response signal back
to the interrogator. The interrogation may request tag 10 to store data

and/or to transmt various itens of data in response. Tag 10
i ncl udes antenna 12 .0 r ]% i ved and
from whi ch Fé’g’ﬁc?r]iﬁsg%gf)%gﬁﬂtare ?%gnsm tetg{b ic\;nt enr%} %& ci))%%?es to
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message from sl gna een strippe However, data
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signal 4gThe encqqjng, A Qe smRgHbaE At 8F emodulator 14 is 1mplemented
using passive components and consumes no battery power.
Demodulator 14 couples to an input of low power amplifier
16. Amplifier 16 desirably includes active components
which couple to power source 17, e.g., a battery.

20 Amplifier 16 desirably remains energized in both standby
and operational states. However, amplifier 16 uses
conventional low power amplification circuits which
preferably consume only a few micro amps.

Thus, amplifier 16 obtains a data message from which

25 a carrier signal has been stripped. However, data
conveyed by the data message may still be, and desirably
are, encoded or modulated in some way. When data, such as
the data message obtained by amplifier 16, are
communicated serially, a data—communicéting signal

30 expresses one data element at one point in time, another
data element at another point in time, and so on. Since
the data change in time, some transition period exists
between the instants where data elements are expressed
through the communicating signal. In communicating data,

35 communication systems encode and/or modulate the data-
communicating signal. The encoding and/or modulation are

performed, among other reasons, to help a receiving data



perf ornmed, anong ot her reasons, to help a receiving data 6 communi cati on
device to distinguish instants in tinme where the data-communicating signal
is expressing data el enents fromdata transition periods, and to accurately
idéntify the conveyed data el enents. 5 FIG 2 shows a data format
di agram of preferred interrogati on data nmessage 18 which is obtained from
an interrogator. Data nmessage 18 (FI G 3)includes wake-up section 20

foll owed by session section 22. Desirably, wake-up section 20 is encoded in

a manner whi ch conbi ne,?s].a 1 cl,ock,.si.gnal .wiht Manchest er
i G 3P

] i h dat e.d...
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circuits. Wake-up section sirabl'y conveys ively
_slow data rat Ehepreneeyed ydatex ehamantsr kHz, further contributing to | ow

power comisunption pycdegoghdfs Cd rdatid StorAht! [38.a0tR8r offiapdersession section
- 22 may experience a di fferenélt encodlagéca%hergg i, ch geSLra Iééo erates at a
faster data 28RCerFQIREIAF Ak AHFAI T ioP260 EPCOPRAIRE ™ Dr mat

di agram of pr theereogaiade: DS naasad@e A8 dala.nBsageldides FvdkeA)p
Wake-up sectign 20 i u e foll y,Ldentjfi j.on code 26.
Preanbl e 24 r%%‘r’éls%‘lﬁ?%b a’g‘;;;lrsle"gse‘?‘ggﬁ% ﬁse%%cl(‘)’ esx%ﬁgﬁgng' %%%gg‘%%s 10 (FIG
1) find the begkeripgsetticeridl fizamcpdesods 2c6mamperrubigh pedaines 24
conveys; ¢ he SéFgclgﬁQPgﬁéP%iiﬁ Adfald N ! fahRhekEegatb@ingnd fomtag 10

to tag 10. Wi e preferred enbadiment, of the present I1nvention uses the
four bit codectpckidbenat gFomeys GimiRehieformagaon| LRt FakHI afe ode for
~ preanbl e 24 s@htabafe fedlidd{ra iNGnBitGBNARGIAt | BUcHB¥NES8dUEGdschemes
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conveys less power than more complex circuits. Wake-up section 20
15 desirably conveys data at a relatively slow data rate,
preferably less than 17 kHz, further contributing to low
power consumption by decoding circuits. On the other
hand, session section 22 may experience a different
" encoding scheme which desirably operates at a faster data
20 rate than wake-up section 20.
FIG. 3 is a data format diagram of preferred wake-up
section 20 of data message 18 (FIG. 2). Wake-up section
20 includes preamble 24 followed by identification code
26. Preamble 24 represents a predetermined code which
25 helps tags 10 (FIG. 1) find the beginning of
identification code 26. Desirably, preamble 24 conveys
the same code from interrogation to interrogation and from
tag 10 to tag 10. While the preferred embodiment of the
present invention uses the four bit code.of "1100" for
30 preamble 24, any length and any code for preamble 24
suitable for indicating synchronization may be used.
Identification code 26 represents a wake-up address
that may or may not be unique to a given tag 10. When tag
10 determines that wake-up section 20 conveys
35 identification code 26 assigned to that tag 10, that tag
10 becomes fully operational so that it may process and
respond to session section 22 (FIG. 2). While the



35* identification code 26 assigned to that tag 10, that tag 10 becones
fully operational so that it nmay process and respond to session section 22
(FIG 2). Wile the 7 preferred enbodi nent of the present invention uses
idéntification code 26 of length N = 16, length N nmay vary to neet varying
needs of specific applications. Session section 22 (FIG 2) may.include any
type of 5 - data that an interrogator may w sh to conmunicate to tag 10.
Such data nmay serve as instructions to tag 10 which cause tag 10 to take a
speci fied. action

rea Such, data nmay include
addressing or® F8£ﬁf¥$?c % §§ﬁﬁ? daPXeRREeh ?33¥10 10
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Power source I npu coﬁir coup o signal ports
of switching tdesuifig2tidhudgta @md @dsswozd detenwhyrhetdaght@®ugh switching
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Synchroni zer B8entification code 26 and any addressing or
15 identification data included in session section 22.

The output of amplifier 16 (FIG. 1) couples to data
inputs of power manager 28 and controller 30. Power
source 17 couples to a power input of power manager 28.
Power manager 28 remains continuously energized, at least

20 during the standby state. An output of power manager 28
couples to a control input of switching circuit 32. Power
source 17 and a power input of controller 30 couple to
signal ports of switching circuit 32, Thus, controller 30
is energized through switching circuit 32 under the

25 control of power manager 28.

. Power manager 28 includes decoder 34 configured to
separate a clock signal from wake-up data during wake-up
section 20 of data message 18 (FIG. 2). Clock and data
outputs from decoder 34 cbuple to inputs of end detector

30 36, synchronizer 38, and ID detector 40. End detector 36
identifies when the end of identification code 26 and
wake-up section 20 occur (FIG. 3). Synchronizer 38
detects occurrence of preamble 24, and ID detector 40
determines when a predetermined identification code

35 follows the preamble. The identification code may vary
from tag 10 to tag 10.



det*ect s occurrence of preanble 24, and |ID detector 40 determ nes when a
predeterm ned identification code 35 follows the preanble. The

i dentification code may vary fromtag 10 to tag 10. 8 I D detector 40
proévi des the out put from power nanager 28 which couples to the control

I nput of switching circuit 32. Wen |ID detector 40 discovers the

I dentification code for tag 10, switching,circuit 32 is directed to
energi ze 5 controller 30 v%en | D detector 40 fails to discover the

i dentification cod switq rCUEPH 2_.is directed to refrain

: ng
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(FIG 2), one Tesiding n power anot I'n
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section 20 to, be optim zed for_|ow power _qgperation whilge decoder 42 and

sessi on sect i BHeRYl Heatinan rﬁOPé?d fogr taendP paEYpbEhing retERit 42 jis
preferably a @ﬁfl@wédm&maiepmm wﬁE@blmﬁgrebnaﬂyl@hecmle data encoded
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r at her t an for Tow power eration out p er 42
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conventional XAgIMBAEESSIH DHrtedditlerCBY . 44usaupt eswd OSéEéEHti’e 46 and
transmtter 4 Transmtter 48 addltlonall cou&ges to, ant nna 12. CPU 44

al so coupl es ?F%W s verge gregdinggarheres W "fﬁ Soter manager

28. CPU 44 oddctiivn @0 guderssdsndaationvegedablowthig desedge 3B «id i ng

SeSSIOQS wake-up section 20 to be optimized for low power operation

while decoder 42 and session section 22 are optimized for

other purposes. Decoder 42 is preferably a general
purpose decoder which may reliably decode data encoded or

modulated in a variety of different schemes and at a

20 variety of different data rates, including data rates far
faster than that associated with wake-up section 20.
Decoder 42 may be optimized for flexibility, desirable
signal to noise ratios, and/or efficient spectrum
utilization, rather than for low power operation.

25 An output of decoder 42 couples to central processing
unit (CPU) 44, which may be embodied in a conventional
microprocessor circuit. CPU 44 couples to memory 46 and
transmitter 48. Transmitter 48 additionally couples to
antenna 12. CPU 44 also couples to synchronizer 38 and ID

30 detector 40 of power manager 28. CPU 44 obtains and
processes data conveyed by data message 18 during session
section 22 (FIG. 2). CPU 44 generates data which are
routed through transmitter 48 and transmitted from antenna
12. Memory 46 stores a unique identifying code that is

35 associated with tag 10 and programming instructions which
define tasks performed by CPU 44 and controller 30.

Memory 46 preferably may also save data receiVed at tag 10



section 22 (FIG 2). CPU 44 generates data which are routed through
transmtter 48 and transmtted fromantenna 12. Menory 46 stores a uni que

i dentifying code that is 35 associated with tag 10 and programmi ng

i nstructions which define tasks performed by CPU 44 and control |l er 30.
Menory 46 preferably nmay al so save data received at tag 10 9 during an

i nterrogation and other variables. CPU 444couples to synchronizer 38 and ID
detector 40 so that it nay store data into various registers to control the

operation of power nmna operati ndj tions
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of decoder 34comyegdrantessgriidzed Dddatdftient46n andeedd (EI@ctIy. 36 aI I ow

Power ranager 28 {gnfp0l kA6 VKSR, SRCLIANS 120401 JTESEANES. 1AL G

whi | e consum ng very power . SPower
power than anif/r@tltféPUc‘b%ripoirrerﬂn w]ttlﬂma@@ntembbdemeab (1Dete ogfeowiad (I G 4)

i ncl udesy freegLdieP a2 | O BT AN mafP®othl BB ShiBSKaRefAllptor circuit 50,
preferably consum ng Iess than one mcro Anpere and generdting a clock

signal oscil | EpptRrented iihg oMo i cropgpsessoRi Fereiher enmbodi ments of
the present inventrog. nayi€ed tBiddy HERAAPSE Be0s8bk| 34065 PHREAL i Ng at

oLner 1 eeel SRl e SBRE! S ThRavEney Lopbengtaclal pestoe | 1e
control s the sytchdnidecBHowIG. 7 is a block diagram of ID detector
15 40, and FIG. 8 is a block diagram of end detector 36. The
configurations of decoder 34, synchronizer 38, ID detector
40, and end detector 36 allow power manager 28 to monitor
wake-up sections 20 of'messages 18 (FIG. 2) while
consuming very little power. Power manager 28 consumes
20 less power than any other component within controller 30.
Decoder 34 (FIG. 4) includes free-running, low
current, real time clock oscillator circuit 50,
preferably consumihg less than one micro Ampere and
generating a clock signal oscillating at around 32.768
25 kHz. While other embodiments of the present invention may
certainly accommodate oscillators operating at other
frequencies, this specific frequency is beneficial because
it is relatively slow insofar as electronic circuits are
concerned. Oscillator 50 controls the rate at which power
30 manager 28 experiences voltage changes taking place when
the various digital signals within power manager 28 (FIG.
1) change states. Various semiconductor technologies,
e.g., CMOS (preferred in the present invention due to its
low power consumption), consume less power in a given
35 period of time when fewer voltage changes take place in
the given period of time. Thus, use of a slow oscillator
50 greatly contributes to the low power consumption of



30* nmanager 28 experiences voltage changes taking place when the various
digital signals within power manager 28 (FIG 1) change states. Various
sen conduct or technol ogies, e.g., CMOS (preferred in the present invention
dué to its | ow power consunption), consune |ess power in a given 35

period of time when fewer voltage changes take place in the given period of
time. Thus, use of a slow oscillator 50 greatly contributes to the | ow
power consunption of 10 power nanager 8. In addition, the preferred
frequency for OSC|IIator 20, 4s n the watch i.ndus Consequent |y,
i nexpensi ve, Y87y I%an?)%wr;\ an? Lgdfi‘b lgndeg'lw%ngr?ferreé ﬁ%%?n% are
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' ?SCI Il ator f10 X 5@selﬂ.@n3e§r85@t&1|mlf@s A ol ;élaﬁesaﬁﬁékli_iﬁﬁﬂéﬁgrdOUb:ce t he
- frequency of the osci i gna ron1o ci_l.l at e put. from
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rate is around 8 kHz. The received encoded .dafa si gnal fromanplifier 16
(FIG 1) is sﬁmqv@acxoo%rFfé%ugfé,S%Q&Hmalspa%héromne%ﬁ%%awa‘»;ﬁe| ement
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15 data rate of wake-up section 20 (FIG. 2) of data message

18. The number of counts is chosen so that an output from
counter 56 oscillates at approximately twice the data
rate. Counter 56 preferably divides by two when this data
rate is around 16 kHz or divides by four when this data
20 rate is around 8 kHz.
The received encoded data signal from amplifier 16
'(FIG. 1) is supplied to an edge discriminator that
includes delay element 58 and Exclusive OR gate 60. Gate
60 generates a pulse every time the received encoded data
25 signal changes states. The output of gate 60 couples to a
reset (R) input of counter 56. Counter 56 is reset every
time the received encoded data signal changes states.
FIG. 5 is a timing diagram depicting exemplary
signals associated with the embodiment of decoder 34
30 illustrated in FIG. 4. With reference to FIGs. 4 and 5,
waveform A depicts an exemplary Manchester coded, received
data signal which conveys data bits, "1011" in this
example (any data combination may be supplied). A data
clock is combined with the data. The data are conveyed by
35 transitions which occur in the middle of each bit 62
(timing depicted by vertical dotted lines, FIG. 5). The
output from counter 56 (waveform B), represents a free-



FIG 5 is a timng diagramdepicting exenplary signals associated with the
enbodi nent of decoder 34 30 illustrated in FIG 4. Wth reference to
FIGs. 4 and 5, waveform A depicts an exenplary Manchester coded, received
dat'a signal which conveys data bits, "1011" in this exanple (any data
conbi nation may be supplied). A data clock is conbined wth the data. The

data are conveyed by 35 transitions i.ch occur in the mddle of each
bit 62 (timng depicted by verti cal dotte lines, FIG 5). The output from
counter 56 (wavef ormB pr.esents . ree runni ng,sighal _that.
oscillates at*VBUYRHTyS %%’i’ﬂ)f ik 9L t(?sf&t §|°Bﬁ§h g bt gﬂ’tt of gate
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64 provigles a(dﬂtéfoPi?ﬂS fl’@gy@f@f nafd 66.G Mlip Fhbd emt pgtc&&@iwﬁédt he
data cl ock SI igut of decoder 34. Flip 10 E 8 64 gssentlg
di vi des the d ‘ab\:‘ég$ qUERE T GRS SEREF KR weouRLed gbare any

"~ lack of symreinputThB) st ok tnowy- ivedr infg fdutputt! dp)64£i E1ipkibow 64l ative to
the reset sta unt vef or b te he pol arit
égo ggg 'y gg.té cIJhovg'}c Wav rgfgrrllﬁa % ?'ab (Si dTltx ?&t %t‘? y

shown in FIG el ved encdde si gna ormA),
i s applied toprovadesi tipeitddts ofodk |qagrriadpoaspumonf fageder n3d outPlis of

flip flpps 66f1§§ @9“@é§eﬁ@léwtc§uﬁdel:sx‘ﬂh‘ésh\6ﬁb% ﬁﬁé&uéﬁc T8fock

non-inverting output of provi des a Manchester coded dat a
si gnal 20 évmsﬁﬁ%ﬁnz%h 1% ‘%"ﬁé %é%ﬂa&@l@ MPogti¥edasy Pfi pvrmeprv4 (e.g.,
wavef orm D) . €akesESrSBRGr stfse (e Maka falopc b4l enuhkhsws ypeTaOIva atb

Manchest o cofEd Seiey SLOEL {F dhunptV S0 M eyt oL b Lol rates b1
decoded data from the pbhaihest eshawodech dIGa Si.gnal , these data are provided
In 15 The received encoded data signal (waveform A), is

applied to a data input (D) of flip flop 66. Non-

inverting outputs of flip flops 66, 64 couple to inputs of

Exclusive OR gate 68. The non-inverting output of flip

flop 66 provides a Manchester coded data signal

20 synchronized to the data clock produced by flip flop 64
(e.g., waveform D). Gate 68 separates the data clock from
this synchronized Manchester coded data signal (e.g.,
waveform E). Waveform F illustrates bit timing associated
with waveform E.

25 While gate 68 generates decoded data from the
Manchester coded data signal, these data are provided in
an ambiguous form. Due to the uncertainty associated with
the state of flip flop 64 relative to the resetting of
counter 56, these data are provided in either an inverted

30 or non-inverted form. .Data generated by gate 68 and by
decoder 34 exhibits an unknown or ambiguous polarity.

Accordingly, a preferred embodiment of decoder 34
generates clock and data signhals using only two flip
flops, a small counter, three gates, two delay elements,

35 and a low frequency oscillator circuit. These few
components consume a very small amount of current. While
decoder 34 could be configured to resolve the polarity



an¥anbi guous form Due to the uncertainty associated with the state of flip
flop 64 relative to the resetting of counter 56, -these data are provided in
either an inverted 30 or non-inverted form Data generated by gate 68
and by decoder 34 exhibits an unknown or anbi guous polarity. Accordingly, a
preferred enbodi nent of decoder 34 generates clock and data signals using
only two flip flops, a small counter, thrge gates, two delay elenents, 35
and a IOM/frequency oscillator circuit. These fem/conponents consune a
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i's generat ed dyd enol alefiecttori@it( BEGExtLlussvapPRi gate 072, r eBet datput (R) of
shift registe lg& £080 %%&néﬁ Glg egbgi_zgaf Rnr@gésgf%fgpr%&ort ly after

. the end of wa section us from
~controller 3oere*m§ue%ntt &9 rf-;;utYs aofflxﬁ&e#p@eltsyﬁcﬁﬁoﬁmqlah@n GEEGEDE pattern
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section 20 (FIG. 2).

15 A data bus from controller 30 couples to inputs of
inverted synchronization (sync) pattern register 76 and to
sync pattern register 78. At some point when controller
30 is energized; controller 30 writes preamble 24 (FIG.
3), i.e. "1100" in the preferred embodiment, to register

20 78, and controller 30 writes the preamble inverted, i.e.
"0011" in the preferred embodiment, to register 76.
Registers 76, 78 retain these preamble data while
controller 30 is de-energized.

An output from enabling circuit 74 couples to a clock

25 input (C) of shift register 70. A parallel output from
shift register 70 couples to respective first inputs of
comparison circuits 80, 82. An output of inverted sync
pattern register 76 coﬁples to a second input of
comparison circuit 80, and an output of sync pattern

30 register 78 couples to a second input of comparison
circuit 82. An output of comparison circuit 80 couples to
a second input of Exclusive OR gate 72, and outputs of
comparison circuits 80, 82 couple to respective inputs of
OR gate 84. Exclusive OR gate 72 provides a decoded data

35 signal representing the ambiguous data signal from decoder
34 (FIG. 4) with the ambiguity resolved. OR gate 84
provides a sync signal that activates when preamble 24



25% input (C of shift register 70. A parallel output fromshift

regi ster 70 couples to respective first inputs of conparison circuits 80,
82. An output of inverted sync pattern register 76 couples to a second
Jinput of conparison circuit 80, and an output of sync pattern 30

regi ster 78 couples to a second input of conparison circuit 82. An output

of conparison circuit 80 couples to a seggnd input of Exclusive OR gate 72,
and outputs of conparison circuits 80, 82 couple to respective inputs of OR

ate 84. Excl usive at rovi d t 5 S

?epresenti ng {tzieé/‘ar%?g%oée fgtt% Si g‘ri:lgl% s}lgﬁﬁgeggd@? %4% Iﬁ4G134)gPe\?\% th the
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back to a second in enabling circuit ong as sync ronlzer 38
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conti nuously detern ne whef her the corded inr 70 mat ches
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si gnal 1q) ear SsyrR9ifilBla170 fAled-NBgeRAOL1¥BKCLYPrEQLEEON HD, Wi ch then
Di sabl i ng synchroni zer, 38 causes t he voht aggachange“%gx erienced 8
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identificati oregﬂ(ﬁjIeQ@Q)faW\/a‘—R@ epds eft W@he20p(5¢¢3;1®') 200s di scussed above,

decoder;g34 i s desipablyiing synchronizer 38 causes the voltage changes
experienced by synchronizer 38 to largely cease, causing
drastically decreased power consumption. Enabling circuit
74 is configured to reduce the power consumption of
synchronizer 38 after the sync signal activates.

20 Synchronizer 38 consumes only a minuscule amount of power
during identification code 26 of wake-up section 20 (FIG.
3). As discussed above, decoder 34 is desirably
configured so that the data clock signal does not
experience voltage changes during session section 22 (FIG.

25 2) and when no interrogation is being received. Thus,
synchronizer 38 consumes a notable amount of power only
during preamble 24 of wake-up section 20, and this notable
amount is much less than the power consumed by any other
component within céntroller 30 (FIG. 1).

30 Synchronizer 38 detects either the inverted or non-
inverted preamble because the ambiguous decoded data from
deéoder 34 (FIG. 4) may present the preamble in eithe:'an
inverted or non-inverted state. In addition, this adds
robustness to the design of tag 10. Other devices in the

35 communication channel through which interrogations are
transmitted may or may not insert amplification stages
etc. which invert their signals. Due to the ability of



corffigured so that the data cl ock signal does not experience voltage
changes during session section 22 (FIG 25 2) and when no interrogation
is being received. Thus, synchronizer 38 consunes a notabl e anmount of
power only during preanble 24 of wake-up section 20, and this notable
anount is nuch |less than the power consunmed by any ot her conponent w thin
controller 30 (FIG 1). 30 Synchroni zer 38 detects either the

i nverted or non- inverted preanbl e because the anmbi guous decoded data from

decoder 34 (FILG 4) mm r nt .t he.preanble in either.an inverte r

non i nver ted Sragarol e R nah 3aRToPohl Brbeiiactetd FAT Hfor tag
10. O her devopesates t$ecSssfuldymmedgiagdiliess ofiabhel redebved sugral
interrogatio . L& ansy r (o] SNy ta@ﬂ? I fd Lon stages
etc. which i @%?%%f%%i rsés%%gfna Q{@)&Jﬂe)gtagggﬁg ggf“??tgyé/ of éu:?LtLZP?:I)S?}nChr oni zer
38 to handl e tRVEEuHG e SIslerodesydegaopbrat 88 snverked prsamble

r ﬁgfir dl fsesbof i *’@et%é@‘@éd?gqéirgﬂﬁ'iéﬁ@r%ﬁglbé t?@%ﬁﬁbﬁ@u%@@%&eda ?da{&tnrt«;}/es5
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non-inverted preanbi@.i? iletedilbstk MiGgram ©faIbl dekodeagdam of | D decoder
40. Unanbi gu n ni_zer 1 ar plied
to a data i ngﬁa’?ﬁ&g&gssg%%ééﬁﬁa{%%r ?g:’oglt gﬁgfsglgn"fgég%q'hg%sfh 1§’I g@k from
- decoder 34 isapeeirphing tpp idata drpuity (B)f pEsserhplt shifereedistewircuit
88, illyptratgd, i npfd Gata a8 B0 RRodliRe38YDE BLER&LabIL MBSy oni zer

38 is applied to a second input of enabling cirguit 88, and an output of

enabl i ng ci r cE® tOBEY Rubteit figput of gnapldpgi AptEuit) 8% LhHIystralgdt er

86. The dataihusidr om Lo NANEgat@.( Firke dyneospyesitoren i nput of an ID

code register_90.. A nulti-hjt, parallel output froqmregi ster 90 couples to

2T sl put Srenfoltads B v PR <R 58 P RECLRATLASH SF b i, O 1|

regi ster 86 2@ircutou§l esand an satpud ofpenablivgnpircsbdn 83 rowipled?. An
15 to a clock input (C) of shift register 86. The data bus

from controller 30 (FIG. 1) couples to an input of an ID

code register 90. A multi-bit, parallel output from
register 90 couples to a first input of a comparison
circuit 92, and a parallel output from shift register 86
20 couples to a second input of comparison circuit 92. An
output of comparison circuit 92 couples to a data input of
flip flop 94 whose clock input is adapted to receive the
end signal generated by end detector 36. The end signal
clocks flip flop 94 shortly after the end of
25 identification code 26 (FIG. 3). The output from flip
flop 94 provides a wake-up signal that serves as the
output from both ID detector 40 and power manager 28.
A reset signal from controller 30 (FIG. 1) couples to
a reset input of register 86 and to a reset input of flip
30 flop 94. When controller 30 finishes its interrogation
session and tag 10 no longer needs to be in its
operational state, controller 30 may activate this reset
signal to clear register 86 and flip flop 94, thereby de-
energize controller 30 and returning tag 10 to a standby
35 state.
At some point when controller 30 is energized,
controller 30 writes identification code 26 (FIG. 3) to



out*put of conparison circuit 92 couples to a data input of flip flop 94
whose clock input is adapted to receive the end signal generated by end
detector 36. The end signal clocks flip flop 94 shortly after the end of 25
idéntification code 26 (FIG 3). The output fromflip flop 94 provides a
wake-up signal that serves as the output fromboth ID detector 40 and power
manager 28. A reset signal fromcontroll 5 30 (FIG 1) couples to a reset

i nput of register 86 and to a reset input~of flip 30 flop 94. Wen
controller 30 finishes its interrogati.on session and t 10, no | onger needs
to be in its BpStAEPHNAY - st 1 LE3198&rLo%0 CRElS TaY sgt BnigEe teskry
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controller 30,and returning tag 10 .t .st.an 35 state. . At sone point
when control | éﬁ gbagsh%%%r G &tf %dh‘%’%ﬁ%t ca%(}% CPEE-| d@ﬁﬁlwgation code
26 (FIG 3) tpreveibsrege sidentdficEtd drdendef ifcam changidrgnayebetimegue to
tag 10 It S} i I3t fi,,0 ] 10 that have
t he sanggi den?ﬁ?i %E?IFO%IF%%%%Q %% kﬁ%l%c%romﬁltggw?hgyi Bgﬁ??@gg?l on code from
changi ng over intarrogations don (fad dfartded dasthuckceonrhvadied Y Berfor ming
~interrogati ongr9Pet 88edPrid@tadtlstvdiGledi@MerObloer RBgti8t¥ki b SPe£ihd ed

. data to register g% Reg]j'ster 90 retai ns its |deEt1|f|g§tLon code while
“control | er 301F€ HESnBHEFFLARP e while copgrpllere3Qy 48 dfgnal from
synchroni zer &8fiet&ifedb) activates, enabling circuit 88 holds ID decoder 40
in a disabled, fro .St , Si D n |y

m nuscu 63 anount o?ggéﬁegﬁgﬁg@#i%ﬁ&é&l% c%le%%%g;nlcg&g%gfggu?'gg??gafegﬁce t he
power consunpé&fbhvatesD eralbiatg KEircuif) §8ehoddsadPi dacpdarotOthe aync

signal conpargflshg1éds PRYSEn CANREIPIHRIBIA 6D askbyali 20 05 EHSseidC
siignal . After the syng S|$nal activates, the data clock from decoderSS4

cl ocks the defBYEdBIRNFTEIR SRR NL Howey. Enabling circuit 88 1

configured to reduce the power consumption. of ID decoder

15 40 before activation of the sync signal compared to its
power consumption after activation of the sync signal.
After the sync signal activates, the data clock from
decoder 34 clocks the decoded data from synchronizer 38
into shift register 86. If, at the end of identification
- 20 code 26 (FIG. 3), data held in register 86 matches the
identification code recorded in register 90, the wake-up
signal is activated, and tag 10 enters its operational
state. If the data held in register 86 do not match, the
wake-up signal remains inactive and tag 10 remains in its
25 standby state.
In an alternate embodiment, ID detector 40 may
include duplicate ID registers 90 and comparison circuits
92 whose outputs are c¢ombined in an ORing circuit (not
shown) and routed to flip flop %94. In this embodiment, a
30 specific identification code may be stored in one register
while a class or category code is stored in the other
register. If identification code 26 (FIG. 3} of wake-up
section 20 conveys either the specific identification code
or the class code, tag 10 enters operational state so that
35 it can process and respond to data conveyed during session
section 22 (FIG. 2).



I ntto shift register 86. If, at the end of identification 20 code 26
(FIG 3), data held in regl ster 86 matches the identification code recorded
in register 90, the wake-up signal is activated, and tag 10 enters its
opérational state. If the data held in register 86 do not match, the
wake-up signal remains inactive and tag 10 remains in its 25 st andby
state. In an alternate enbodi nent, ID de\t%%ctor 40 may include duplicate ID
regi sters 90 and conparison circuits 92 ose outputs are conbined in an
ORing circuit (not_shown). and routed.to flip flo In th enbodi nent, a
30 speci fic i dehtFfigats oh Rk r?é‘f%@“%f’cfr 388 %eﬁﬁﬁt?ﬁgé‘ét er’ffile a

cl ass or cat e@wtray chslek | rat deadder Ble (Bber 4§ ef)s speefetrdbldendpficnt i on
code 26 (FIG S-CtIO S h e SPRG
|dent|f|cat|oth rﬁf orkfrgsntcl gls co§2 n%%ﬂ% %ctélr@{o%ée]’ra |onéa"{raq-téjte SO
that 35 i tag am AN o eand mm tsggdaﬁafcgm\vemdlmmmr s¥si on
section g2 (F c2e iGq %d 28 %ﬂak Aba0" 58 &4 ﬁ?fin e 36.

The data cl oc{(&rom)delcsoéﬁjﬁl )e l ?era‘g |y a?)p led to only a
first input of8errisliay IHRUK tofggnahlnugt Féﬂ-"é‘dl'ésg% -2t ahe sync

signal from synedk omper @9 %f diviiBliGg 6irbﬁleppboed AR @u@m@rwt i nput of
enabling circ JtJO(iJ,S and an .o ut of nabl |rcu$t 98 cocﬁ rgf to a

cl ock input ( I&ﬁ\ﬁ’d?‘ﬁ’gltc L iPEOYE eSAﬁ ?%ﬁ‘(e 1SR rcuit 100
provi des the mmMMw(issm@nabutbat ﬁeomeen@sdéﬂ:mctmxtp&ﬁ fromend
det ect 36. 10 t %q E.% C £Siogn hg @n (FIG
6) act ?lvoat es, enab‘fl ng m#g(; él{ % gs gg?%%?girﬁ%gglagahﬁab

frozen stat e, a¢BAYRS cRnaddtiag @rlI@@lFo9§oh§E|ﬂ‘é end ydetestrms A elfarﬂ)unt of

pover. Thus, enallidy, ChrSAdd HBitles %Qﬂfshﬂar 8HAt Qe EEHGE JdaP WM sume
consunption of |ID 15 decoder 40 before activation of the sync si gnal

conpared to iPLHAEH LB AMNNLF O&r PRWEFvat TBRS of SRR NG i

98 is configured to reduce the power consumption of ID

15 decoder 40 before activation of the sync signal compared
to its power consumption after activation of the sync
signal.

When the sync signal activates, dividing circuit 100
counts from an initialized state for a duration slightly

20 greater than N bits, where N is the length in bits of
identification code .26 (FIG. 3). Dividing circuit 100 may
desirably count for around 1/2 bit or one bit beyond the
end of identification code 26, then activate the end
signal. As discussed above, the activation of the end

25 signal serves to clock flip flop 94 (FIG. 7) which may or
may not activate the wake-up signal. The end signal
additionally resets shift register 70 (FIG. 6), which
causes the sync signal to deactivate.

In summary, the present invention provides an

30 improved low power, addressable data communication device.
An electronic tag configured in accordance with the
principles of the present invention exhibits improved
battery life because the tag remains in a low current,
standby state while in the presence of an interrogation

35 signal except when the tag is specifically addressed by
the interrogation signal. The tag includes two separate
decoding paths for obtaining data from an interrogation



Whén the sync signal activates, dividing circuit 100 counts from an
initialized state for a duration slightly 20 greater than N bits, where
Nis the length in bits of identification code 26 (FIG 3). Dividing
circuit 100 may desirably count for around 1/2 bit or one bit beyond the
end of - identification code 26, then activate the end signal. As di scussed
above, the activation of the end 25 siignal serves to clock flip flop 94
(FIG 7) which may or may not activate the wake-up signal. The end signal
additionally resets shi.ft register 7Z0 (EL.G 6).,which caus t he sync
lgnal “to dedtiiihe. TiF SAHREATS | AECBREB PATY CRETRIT 1F R tide Y S0

i nproved | ow devedinadetds Sabloondard evemugnizsbhionnofiewiltegh Avovedect roni ¢
tag configur i ce m L.NG| f sent ion
exhibits i m%éecga%ggf%af@{‘l i fq\giefareic?%gé’% heﬁ%gg&rs‘%%a?ér‘éﬁj £ SfillendHC ,

st andby st at &¥uR IROWST tENagexs EheE GeCafernPBEY oy PRI AL of a1 gnal except

when the tag irseShRsddt i Idigaedr @hsed B¥nERihG!LIvOHA R BifRint The tag

i ncludes two sfepar ate deﬁg}odl rll_l%‘?gat hs for gbﬁial ning d a%irom n

i nterrogati orP* PRI gniti® € 18Gp QFaffey @Eb‘a‘?nﬁp@;} teth® a 1 ow

~ power decodi ngenpaitide pandilosl cEnehgl 1atepRogat bohi ghgmalvaiiaytasodi ng pat h.

- The | ow power_ dec.od] th,s i.npl ed b er that decodes
only a porti ono l%dnll% Lo itlr}l]taz—'r ﬁggggggﬁksgﬁné?gﬁ%)%ﬁgeﬁ%gﬁﬁeg very snal |

anmount of pouwesmadiir dwiodihey hdighewdpbwer ofdeapding dath t¢rn rdennds ng

portionf the, it LIRHPL HoTtdRAl. My be configured so that it cannot be
- decoded by the power nmanager, but the higher power decoding path can decode

10 this renai niTRE RFeTRE e iofehesi Reeht FBRCHERed e dtrihed
above w th refefarrgrd ad ieforeddeshbddimehss . Hneverer [ hissseskilled in

broforred entUh e S Ehe o5t Radd AEGRPRIAD Fho TIAGSBERDT & he prosent
i nvention. modifications may be made in these preferred embodiments

15 without departing from the scope of the present invention.
For example, nothing prevents the controller of the
electronic tag from additionally becoming energized in
occasional situations other than when the power manager

_ detects the wake-up identification code. In addition,

20 various comparisons indicated herein as being performed in
parallel may, in alternate embodiments, be performed
serially. Moreover, those skilled in the art Will
appreciate that the various polarities, gates, and
specific components discussed above may all be altered in

25 different embodiments of the present invention. These and
other changes and modifications which are obvious to those
skilled in the art are intended to be included within the

scope of the present invention.



For exanpl e, nothing prevents the controller of the electronic tag from
additionally becom ng energized in occasional situations other than when

t he power nanager detects the wake-up identification code. In addition, 20
vari ous conparisons indicated herein as being perforned in paraftfet—my, 11
al ternate enbodi ments, be perfornmed serially. Mreover, t1KSShesildad BRERLIhced
the art will appreciate that the various 1%0I arities, gat esigﬂimmmllfﬂ
conponent s di scussed above nmay all be altered in 25 di f ,m
enbodi ments of the present invention. ngrﬁf and ot her cha

gt Fled in the art are intended to

nodi fi cati ons which are obvious to tho

be included within the scope of the present invention. CLAIMS 1. Alow
power, addre tl,eiélaéfaﬁu? Inj cati-on device conprising: 5 nmeans for
obt ai ni ng a data nEssage havi'ng a wake-up section and a session section,

sai d obtaining means including a receiver for continuously nonitoring said

data nmespage; a poyer AB(GQSowky] Hhdedsaple eavll edmkinsahdid?) obtaining
means and having, an out put, 'sald power manager for detecting a

pr edet er m ned$WEGR | FPHREIDTEode from sai d wake-up section of said data
message by conti nugdshy fENidetditdirdPra sRitd meesbbki Rating &odgkandp
coupling said o(gé{)%th to,a battery when.said predetermned identification 15

- code is detect® A9 BRI 55575 a power i nput coupled to said
- power manager out patpawer heanager atiad mputinpatipkedpiledste dsabd ai ni ng

means, SR d ORI RELND HRIHaHLE] o0 BEBGESSo 32k doSFSs M AREL I ON Of
sai d data nessage after, sal d power nmanager detects sald predeterm ned
i denti fi cati dpetedicconficrured s« dipek}\?@l%— @pP¥edetermbned o denft Bl qrisiye

conmbi nes wakeadile detdin 841 Ardldtlp BedRdbn 880888 ddRONBHe SBNRILIand
conprises: a decoder for se arai;ll n% said cl ock si %nal fromsald ,
a controller having a power input coupled to said
power manager output and having a data input coupled to
15 said obtaining means, said controller being configured to
process sald session section of said data message after
said power manager detects said predetermined

identification code.

20 2. A device as claimed in Claim 1 wherein:
said data message obtained by said obtaining means
conveys encoded data;
said power manager comprises a first decoder coupled
to said obtaining means; and
25 said contrecller comprises a second decoder coupled to

said obtaining means.

3. A device as claimed in Claim 2 wherein said first
decoder is configured to consume less power than said

30 second decoder.

4. A device as claimed in Claim 2 wherein:
said wake-up section of said data message conveys
data at a first rate and said session section of said data
35 message conveys data at a second rate, said first rate

being slower than said second rate; and

A



25 " wake-up data; a synchronization circuit coupled to said decoder,—saie—
synchroni zation circuit being configured to detect a predeterm eq3 he

rea
code in said wake-up data; and an ID detection circuit co t Wf
syrichroni zation circuit, said ID detection circuit being c 4 l
determ ne when a predetermi ned identification code follows
predeterm ned preanble code in said wake- data. 35 2. A device as
claimed in Caim1l wherein: said data nessage obtained by said obtaining

means conveys encoded._dat a; - .19 -, sai d nower nager Gco i ses.a first
decoder coupl ed tosgé‘fldgﬁﬁ%%i ‘%?‘ﬁ%&%af'r%;co &gggiegn%SngFSPﬁspgéoﬁﬁjr?ses a
second decodefirsuptaide tand ssali dldaxiandhglevedes. 18 8onfidevedetasdedtadered in
Caim2 wherejn, said %égétséggé?kgagé;(xwﬁigured to consune | ess power than

sai d second decoder. Adevice as clainmed in Caim2 wherein:
sai d wake-up section of said data nessage conveys data at a first rate and

sai d sesgion sectign of ga&bfdalsd MBHSALEL GOMANSH dalRedbia sgEQNEiFteE,
said first rate being, sl ower, than_ sai d second rate; and

15 sai d
first decoder®SoLRnitur LI Rt ffe dncodss bt Ay SrtRaPE BREESR S econd
decoder is cothaguigsréoimecaide WatkizAat said second rate. 5. A device as -
claimed in Cdaim4 wherein said first 20 decoder is configured to decode
at arate of no greater than approxinmately 17 kHz. 6. A device as cl ai ned
in Caim2 wherein6.sakddemkee s selained din £diadmddt wheeesnge conbines a 25
data sigpal and a glogkyskgnah s GiRIdk 'dditl HeaOREEsheCOBbIRES ! O

P data signal and a clock signal; and
said first decoder is configured to separate said

clock signal from said data signal.

15 7. A device as claimed in Claim 1 wherein:
. said device is an electronic tag;
said data message is conveyed to said device through
a radio frequency (RF) signal; and
said controller comprises a transmitter configured to

20 broadcast an RF signal.

8. A device as claimed in Claim 1 wherein said wake-
up section of said data message combines wake-up data with
a clock signal, and said power manager comprises: '
25 a decoder for separating said clock signal from said
wake-up data; _
a synchronization circuit coupled to said decoder,
said synchronization circuit being configured to detect a
predetermined preamble code in said wake-up data; and
30 an ID detection circuit coupled to said
synchronization circuit, said ID detection circuit being
configured to determine when a predetermined
identifica;ion code follows said predetermined preamble
code in said wake-up data.
35 _ _
9. A device as claimed in Claim 8 wherein said

synchronization circuit comprises:
. I —

T



cleck signal fromsaid data signal. 7. A device as clainmed in Calbmi—"
wherei n: 30 said device is an electronic tag; said data %g%
conveyed to said device through a radio frequency (RF) S|g

controller conprises a transmitter configured to broadcast a

8. A device as claimed in Caim1l wherein said synchronizatl

conpri ses: - 20 - a shift register bng a data input adapted to
recei ve sai d wake-up data, having a cIocE input, and having a parallel data

out put; a conparison.citcuit .cqu sai r put of said
shift register, st at?qgsl(:?%ec% ?lgbgl %a?g f##g%r%géé’téaﬁ vate a
synghr oni Iziat mzt:angmalanmmalsam plagdet hamngdapq:bra@bl@m.e angl det ect ed at
said parall el f d e circuit having a first input
Al % P e Bﬁ%}leg ’ v

adapted to 1 a second input adapted to receive
sai d synchroni zat |®m®ﬂmsomrﬁ}rﬁl ucpuPleduprediaid E%’F%Il% f4atgi ster

clock input, a?dﬁht?f@éﬂlsiaﬁm GHiGe tregevsagrcoaaiguwﬁbammdmmr
COI’]SUI’Tpt 1 on Of Sal yn,c ronj zati on.ci I’CU nchr onl,za

signal 15 adR§ind &¥ 0o aCELVEEGe P E%ﬂgﬁjfr?)ﬂ%%t 1 LM |vat|on
of said synchiid zatddut exingiinrld p&eaﬁbdevcodeasscﬁataeued retC @er 1 V\,herel n
sai d synchroni Zatif{)&rc rcwt ac 1SS a synchroni zati on signal 20 when
sai d predeter gdle | et ected, and said ID detection circuit
conprises: a shiftam egn@blernmammgna: d@tvangnﬁuﬁlad‘ép%éﬁuf—oa@'&'é@@et%al d

wake-up flata gé;%?ﬂgé/ Leks SR iyt dangeéenénﬁﬁbﬁﬂga&aﬁﬁédttd"aW ng a

first |nput a recei vé sai,d cl ock gnaI a second i
adapted to ret@@@%eﬁ@%mﬂnééﬁtdﬁnsﬁéﬁﬁpl'aﬁ’a 2P oM RN %‘{}%Lﬁe??

to said shift register clock input, said enabllng circuit

aced

being configured to reduce power consumption of said
synchronization circuit after said synchronization signal
15 activates compared to its power consumption prior to

activation of said synchronization signal.

10. A device as claimed in Claim 8 wherein said
synchronization circuit activates a synchronization signal
20 when said predetermined preamble code is detected, and
said ID detection circuit comprises:
a shift register having a data input adapted to
receive said wake-up daﬁa and having a clock input; and
an enabling circuit having a first input adapted to
25 receiﬁe said clock signal, a second input adapted to
receive said synchronization signal, and an output coupled
to said shift register clock input, said enabling circuit
being configured to reduce power consumption of said ID
detection circuit prior to activation of said
30 synchronization signal compared to its power consumption

after activation of said synchronization signal.

11. A device as claimed in Claim 8 wherein:
'said decoder is configured to generate an ambiguous
35 data signal which conveys either non-inverted data or

inverted data; and

-

A



towsaid shift register clock input, said enabling circuit being configured

to reduce power consunption of said ID detection circuit prior to
activation of said 30 synchronization signal conpared to |tT!;1s Imoesctias Been Re laced
corisunption after activation of said synchronization signal.

as claimed in Caim1l wherein: said decoder is configured to

anmbi guous 35 data signal which conveys ejgther non-inverted data or

i nverted data; and - 21 - said synchronization circuit is configured to

detect either said d i etLer gj
preanbl e code |nver€£§ g%ﬁ&ﬂ}gﬁ{ii%f&gbé qicﬁﬁg:eog g%gr agagggaksa%{rggggabl e
dat a communi ceirbardesiéepredptemningd myeanifle eadegpi ﬁglé receiver and a
decoder conti gpadst ¥rhiR8d ArsHSTd HoROWRIveIRHCCE; receiving a data
message having a wake-up section 10 which conveys data at a first rate
foll owed by a session section which conveys data at a second rate, said
~second rgte bei ng great Brmébhod séf operatintad; adidiredisapleatdtaake- up
. section of said data lssag(gevi/cesaléjm dec der & ok % det gct a predet er m ned
identification 1o “toder a energcf le PPnPer nal power source, when
sai d decodi ng st eprdeedvisgsai dapa enmsaqa rt@dmn@m waikeauposecbien a
control I er coghi ghr £0nt Oy ISIRCE ANch HEASAST4al 2059BYENCHy I LOGs £k I
sessi on section, whereln sal d wake-up section of said
message conbi ﬁ@@taoraawlalghgqr@wwm Rta &k asisgrand maesasal@e%@@w@ step
conpri sgg a %&%%@ﬁ@%f&i& Sedh JHAEK Sirgrak-ateem sai d data signal . 25
12. A nethod as cl.ai rrﬁ g m.11 wherein a pqwer EH I ncl udes said
g8 S?% g

decoder, said powefiSfig WS R P Pe o PRt Ge{flﬁﬁ?ﬁ% step,
and said povvedeﬂaﬁagarpred@mnfmgw&dd@toﬁﬁmt&ohessdp@mandt han sai d

energizing, when said decoding step detects said

predetermined identification code, a controller which is
15 configured to detect and process data conveyed during said

session section.

13. A method as claimed in Claim 12 wherein a power
manager is configured to perform said decoding step, and
20 said power manager is configured to consume less power

than said controller.

14. A method as claimed in Claim 12 wherein said
decoding step is configured so that said first rate is
25 less than approximately 17 kHz.

15. A method as claimed in Claim 12 wherein:
said wake-up section of said data message combines a
data signal and a clock signal; and
30 said decoding step comprises a step of separating

said clock signal from said data signal.

16. A method as claimed in Claim 12 wherein:
said device is an electronic tag:;
35 said data message is conveyed to said device through
a radio frequency (RF) signal; and

A



comroller. 30 13. A nethod as clainmed in Caim1ll wherein -sald-decoedtng—.

step is configured so that said first rate is less than_a Bro i t%{lm%z
kHz. 35 14. A nethod as clainmed in Caim11 wheréfs 18 G I's
an ‘el ectronic tag; - 22 - said data nessage i s convey | ‘ m irce

~through a radio frequency (RF) signal; and said nethod a
conprises a step of transmtting an RF signal in response to said

energi zing 5 step. 15. A nethod as claimed in Caim1ll wherein: said
decoding step is pertaqr [ i_n es ca

synchroni zation ci (rg%ﬁlat H?E%&d%?@%“r’f‘g%arwg%m@ esgé%m'an% e régnbl e code in
sai d wake-up teenpwhtbingasn REtsignskdige nasponsel bodepadt epArgiztngt t hat
determ nes whgpea predetermned identification code follows said

predet erm ned préanble code in said wake-up section of said data nessage;
and 15 sai d decoding step conprises a step of disabling said ID
detection circuit antil aspaeehpaeset eraimedl i eadine 1CodRereidet ect ed and
di sabling said synchngnazation circuit af%gé sai H@redeternined reanbl e
code is detected. 36T CROTHU pRUER 18RI % e P LPVSHI BAPEYSHAI ch
sel ectivel y rehpohdintbudes aali syrichequeimt iiont eriregadti bhasi debectsngri si ng:
nmeans, adapte ' S 'g‘aﬂ']g‘{ r t..0 i _ .Siripping a

. carrier from grég?ggﬁﬁgégge&sal %a%%ﬁaﬁgsgggf%%%ﬁgag_ﬁégé%% égct i on,

- whi ch conveyssaafadataamessage rand an gl dab¢eapion sagsnsh sbaki on, which

- conveys glat a gbtarmeRO8UwhEh Ca SAILASARRET 3lRnkeiFRBagi8at 8bgthan said

first rate, wherein said_neans adapted.to receive . .
follows said predetermined preamble code in said wake-up

section of said data message; and _
said decoding step comprises a step of disabling said
ID detection circuit until said predetermined preamble
15 code is detected and disabling said synchronization
circuit after said predetermined preamble code is
detected.

18. A low power, addressable, electronic tag
20 comprising:

means, adapted to receive a radio frequency
interrogation signal, for stripping a carrier from a data
message, saild data message having a wake-up section
conveying data at a first rate, followed by a session

25 section conveying data at a second rate greater than said
first rate;

a power manager having an input coupled to said
stripping means and having an output, said power manager
being configured to detect a predetermined identification

30 code from said wake-up section of said data meséage; and

a controller having a power input coupled to said
power manager output and having a data input coupled to
said stripping means, said controller being configured to
process said session section of said data message and to

35 at least occasionally transmit an RF response signal if
said power manager detects said predetermined

identification code. -

AR



30 - said interrogation signal operates continuously; a power manager having
an i nput coupled to said stripping neans and havi ng an output;, sai d power
manager configured to continuously nmonitor for and detect aTisH@HasBachREplaced

identification code fromsaid wake-up 35 section of said dat

and, when said predetermined identification code is detected, mmumﬁajﬂﬂl

internal power source to said output; andgy - 23 - a contrm

power input coupled to said power nmanager output and having a data input

coupled to said stripping neans, said controller being configured to

process said session section of said data nmessage and to 5 at | east

occasional ly transiPt ah Regr as poksinerd gitalClisfims 3i8d wheweinmanager .detects

sai d predeterm nedghd@nibibCab! S8-CQIL o #MRIR '&at%.ah@s‘é’abg HBmE@ﬁé!sOQ of

sai d data nessage conblnes a data signal and a clock signal; and

sai d power nmafiabRrStSRpti 3RS A HRIUSLIRACh 3PS configured to separ ate said

\(/:VL ock - si anilj from Q%d ﬂaﬁarsm@:ﬁ@%er Homplﬁrlitsiﬂ; as delcaiderdwhilchl asm 16
erein sai ower n itia y _conprises,_a synchronjzation

ireutt coupl B FbouEed FRcomRaTo ks Al el FBahRs EPPCHF LA Lo F

configured tosilghatt a predeterm ned preanbl e code in said wake-up dat a;

and an I D detection circuit coupled to said 20 synchroni zation circuit,

- said ID detection circuit being configured to detern ne when a

. predeternined idengffi cAttes eddelaiorediidn (diadmpAddehersinegapleades code

. 1 n sai dpgake- HAndgéR. ad@itionallsf cordrid@sas Cl a| med in Claim17 wherein
" said synchronization circuit ri ses: a Shl ft gi ster Eaé 8 a data
_input adapted to r@&c8YReh ‘s'%ﬁ"ﬂz@\)gﬁ%“ Locpad feT ang
havi ng a par abhell sphahpothipzdtion c1rcu1t belng conflgured to detect a
predetermined preamble code in said wake-up data; and

an ID detection circuit coupled to said
15 synchronization circuit, said ID detection circuit being
configured to determine when a predetermined
identification code follows said predetermined preamble

code in said wake-up data.

20 21. A tag as claimed in Claim 20 wherein said
synchronization circuit comprises:

a shift register having a data input adapted to
receive said wake-up data, having a clock input, and
having a parallel data output;

25 a comparison circuit coupled to said parallel data
output of said shift register, said comparison circuit
being configured to activate a synchronization signal when
said predetermined preamble code is detected at said
parallel data output; and

30 an enabling circuit having a first input adapted to
receive said clock signal, a second input adapted to
receive said synchronization signal, and an output coupled
to said shift register clock input, said enabling circuit
being configured to reduce power consumption of said

35 synchronization circuit after said synchronization signal
activates compared to its power consumption prior to
activation of said synchronization signal. [

O, O O VA



30" a conparison circuit'CoupIed to said parallel data output of said
shift register, said conparison circuit being configured to activate a

synchronization si gnal when said predetern ned preanble code Is detected at
sai’d parallel data output; and 35 an enabl i ng ci r cuiThisiShset

i nput adapted to receive said clock signal, a second input

recei ve sai d synchronization signal, and out put coupl ed’

said shift register clock input, said ena ing circuit being con |gure
reduce power consunption of said synchronization circuit after said
synchroni zation signal activates conpared to its power consunption prior to
-5 activation of saR@.syAchagnagatlaimed giralClatign 24 M@graéncSaﬁded in daim
17 wherein Sa§9néﬁ95tttgatzaﬁ' {'r&utclaétﬁ%eevsatae gBﬁQEQE‘iéﬁté? g gnal

- when said predéterm ned prea code is detecte sai d etection
circuit conprVBes: SalghP¥?d?%£ﬁ%tQﬁ REAFRPLe ¢208 Fﬁpé@tﬁﬁﬁﬁﬂedaﬁé recei ve

" sai d wake-up data QDddBaétﬂﬂoﬁ &1 0edd t ukpriRd :an enabl ing circuit having
a first input adapted ﬁ receive said clock nal , cond _i npput adapt ed
; rend = g 2

to 15 receive sai d®s§ ohfg4%toh a@BﬁBI to said
. shift registereckbek sapdtwaEEHmbeﬂ&ﬂﬂlanﬁ(havmmgtabenngkcmnbugureﬂdto

reduce pover consught LaDn9lasal L dUREHION, GG | RLEOLALBLAR! LYl fon

of said synchronization si are power nsu after
activation of rgaedvgyﬁ@hdo%lczekumrﬁ]gn@t second input adapted to

10 receive said synchronization signal, and an output coupled

to said shift register clock input, said enabling circuit
being configured to reduce power consumption of said ID
detection circuit prior to activation of said
synchronization signal compared to its power consumption

15 after activation of said synchronization signal.
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