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WO 2006/031199 PCT/SG2004/000302 SYSTEM AND METHOD FOR
BATCH CONVERSION OF RFID TAG TO RFID LABEL 5 TECHNICAL

wo TollgkBi ke present invention is related to a method to convg@ﬁf@(ﬁ%@wz
RFID label for batches of RFID labels whereby RFID tags are embedded

into paper labels of varying sizes, in accordance to customer 10
requirements. BACKGROUND ART Radio Frequency Identification (RFID)
uses a smart tag capable of 15 transmitting data by radio. The basic RFID
system consists of 3 components: An antenna or coil A transceiver (with
decoder) 20 A transponder tag (called a RFID tag) electronically
rammed with unique information The basic feature of a RFID tag is to
SYS ghﬂ[ tlﬁ\i‘lﬂter‘}%‘gﬁ&ql&e Br BARGHisGONMBRR AN affect a response
OFfoRfdR TAGTArOT IRAtAIL2AB&IMponents in a RFID tag circuitry
essentially comprises of the following elements: The antenna and radio
uency receiver and transmission circuit 30 - Micro-processing circuit
TE%’P‘% t‘?gl Natdata management purpose. Memory, appropriate to data
carrier and functionality needs. There are basically 3 types of RFID

Thé@ﬁé%%iiﬁ?éhﬁfﬂ g m&weiﬂg t'alcskﬁé%stién%nly"ecWRgg Tg l’éﬁf AHet to RFID
126300 R o B DO SHATE R L) {1858 L AR BRGE ded

intelevizep&ith alqdr@@rarmﬁabt@ rmrwochziizamd aimaaesmva dha@ cal® begeatbmer
re g MIFfitaRtavith a reader device, without a direct line of sight. Transponders
embedded inside paper labels (" RFID labels") assist businesses in

product identification, control,
BACKGROUND ART

Radio Frequency Identification (RFID) uses a smart tag capable of
transmitting data by radio. The basic RFID system consists of 3

components: -

* An antenna or coil

* A transceiver (with decoder)

* A transponder tag (called a RFID tag) electronically programmed with
unique information

The basic feature of a RFID tag is to detect the interrogation field or
transmission in order to affect a response for data transfer. The main
components in a RFID tag circuitry essentially comprises of the following
elements:-

+ The antenna and radio frequency receiver and transmission circuit

* Micro-processing circuit for control and data management purpose.

* Memory, appropriate to data carrier and functionality needs.

There are basically 3 types of RFID transponders that are most widely used

in the world. They are (a) contactless cards, (b) contactless tickets and (c)
smart labels.
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5 tracking and security and are used in a wide variety of applications
including: Airline baggage management Library systems and rental
wosenicea %0 Retail, including electronic article surveillance SpEpiyGiraimo0302

logistics Postal and parcel tracking services Personnel identification and

ticketing Waste management 15 Vehicle identification Fraud control and

identification Methods of manufacture of RFID labels are known. For

example, US Patent No. 6,451,154 describes a method of making RFID

labels 20 comprising: (a) providing a plurality of RFID inlets, each
AinghslingrFebip 1 4aed andgnng), onantifss nerly, (B crveringihe REbyiaietmable
migibecand Jrehiapradde depmposiie webi (0 PVIGIGAEIIN, reader

sensitive adhesive on a portion of one of the webs that will be an exterior
deyipforvithiPiabal HRestulingatliyeigfthedramspamgris B Resdrshimtyds, paper
| aBle ¥ qUrRMIDINg b2stheaships phasiadesaation pirduucoidpasiticatédn, control,
12080 AFHNLOONE COMPOsHE WE S af 0PrRYIRe G EAMRISILS Mifkations
_Into labels having a top face, and a bottom face with pressure sensitive
ingittli8%e. Step (b) is practiced by laminating the first and second webs by

passing them between laminating rolls without harming the RFID inlets by

. Provigipg A re5e: 30 2h l6fskhrg of the laminating rolls in alignment
with the RFID inlets. The method may further comprise (f) imaging

* variabl® A B¢ A& Al AR ALRRTYRE practice of the method is
« possBtathatris|(edi(g) elagtrenraoticdd avaveibanicat least about 100

. feet penARINULE 46.01ddpdaabout 300 ft./min.) and also typically (f) is

practiged aiter éfg 35 2|\{VO 006/031199 PCT/S62004/000302 The
* meth6d YEEATBEAE BT B/ BGEMINSS® #6P 154 uses conventional
. Personnel identification and ticketing
. Waste management
. Vehicle identification
. Fraud control and identification

Methods of manufacture of RFID labels are known. For example, US
Patent No. 6,451,154 describes a method of making RFID labels
comprising: (a) providing a plurality of RFID inlets, each including a chip
(and antenna), on a first web; (b) covering the RFID inlets with a second
web to provide a composite web; (c) providing pressure sensitive adhesive
on a portion of one of the webs that will be an exterior portion of a label
once ultimately formed; (d) verifying the functionality of, or programming,
the chips prior to formation of the composite web; and, (e) acting on the
composite web so as to provide the composite web into labels having a top
face, and a bottom face with pressure sensitive adhesive. Step (b) is
practiced by laminating the first and second webs by passing them between
laminating rolls without harming the RFID inlets by providing a recess in
at least one of the laminating rolls in alignment with the RFID inlets.
The method may further comprise (f) imaging variable indicia on the top
face. High speed practice of the method is possible; that is (a)-(e) may be
practiced at a rate of at least about 100 feet per minute (e.g. up to about
300 ft./min.) and also typically (f) is practiced after (e).
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web moving equipment and is designed for high volume RFID label
production. 5 An alternative process of manufacturing RFID labels is to

wo fnenefigsFID tag to RFID labels in batches. This batch proggsgdesmaanhson
for specific batches of labels, as requested by the customer e.g. shipping
labels related to say, one particular container or even a few containers for
a specific shipment or shipping labels for one particular 10 flight. Such a
specific batch conversion of RFID tags to RFID labels is unlike the
invention described in US Patent No. 6,451,154. In the batch conversion

Thef REIRo@belestgpREIDEg9s ¥l Bheldin®Are 16 t9g8thelsatonsnReRtional
;9 convert the RFID ta%s into RFID lapels. E ct} RFIDC’E%g m||.ls

) th
WeR - MXIBR) AWLBAET dnBWhch Saptf 15U 95 Hid e%%&&é?ieaﬁﬁ ID fabel

prévvedihre. bar codes printed in the same process. Unlike the invention
described by US Patent No. 6,451,154, the RFID tags are embedded one

by one onto a liner of labels spaced apart at lar jntervals or " pitch "
AnBIRE NS, G933 1S brBRRHLP O 1A 28 i Esplicte BPnvert RFID
tagvhtaheRF iD a frbelrtioim of kakijiesoluirid RF IR lebebs ogeprodistionesfrd  for

spbaifib abRhE labelabyactitipners gfdhecscigncané nakirgnRFDelapelhipping
1ot aware thgt;here is a" sweet spot.. fo embedgin the RFID tag as
abe te 0 GB’ 1{? ‘(‘%P. a few

ot f
we asr%%cement of %ﬁhteﬁgﬁco earrli%uv{\ﬂ{hinct%re] abel Inthe bat

CORIBIS of RFD &RPW IRFIDNHDBESSNOErSHIPRHES hadiahy 6P RPOIMRIapRIsicular
flighmadsudifficalt dpediriha difaresbaves fnesichroRIDh ehdabels, REID labels
.. d pegific ¢ I requl .30 T ctj i

S b A CHAEMERIE 1 S CAIEH NACKAMERE n e
baFﬁBe‘ing‘,’erﬁ%l‘t%ﬂiﬁé dﬂﬁ‘&ickﬁ‘&?"?MU&?\ gé:t'Qp {fee isaé}s’eﬁ%'er‘fé‘ﬁr’e e fed
togrtoerss af R&HD tagitot RFEED labalh exanvirsioRiBI Bectiagiely icaorieR BLD foaibets.

EoRe REM- (henihe lapgl SEZ@cJﬁﬁ@?%ﬁ’n@éé'&%@e@rPQtCQQ&REH%er label

labels, set uptime is again 35 incurred. The current manual method is not
angnl)ﬂﬁ?ﬁ‘e C%H%ﬁﬂﬁlqg a?lad have the bar codes printed in the same
process, Unlike the invention described by US Patent No. 6,451,154,

the RFID tags are embedded one by one onto a liner of labels
spaced apart at regular intervals or “ pitch “ so that each RFID tag
is embedded onto a label.

Irrespective of whether itis a production of a high volume RFID labels
or production of a batch of RFID labels, practitioners of the science of
making RFID labels are aware that there is a *“ sweet spot “ for

embedding the RFID tag as well as placement of printer/encoder
within the label.

in the batch process of RFID tag to RFID label conversion, the
making of RFID labels is made difficult due to the different sizes of
each batch of Ilabels, again due to specific customer requirements.
The current practice used in batch conversion of RFID tags to RFID
labels is a manual method of “ meeting, matching and sticking “. Much
set up time is spent to ensure the process of RFID tag to RFID label
conversion is accurately carried out for one batch. When the label size
is changed for the next batch of RFID labels, set up time is again
incurred. The current manual method is not only time consuming and
results in high wastage. Furthermore, once the *“ meeting, matching and
3
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results in high wastage. Furthermore, once the " meeting, matching and 3
WO 2006/031199 PCT/SG2004/000302 sticking " has been carried out,

WO HE assurance that the calibrations remains the samBGRffad9A(900302

the entire batch. There is therefore the possibility of the RFID tags not
embedded correctly onto the RFID labels in the " sweet spot " resulting in
more defective 5 RFID labels. The next batch of RFID tag to RFID label
conversion must again undergo the " meeting, matching and sticking "
manual method, even though the size of the labels may be the same.
s{lthisghé kasreritenethorhofié dneetitg, rohingsandstickasytaoconudat  the
B 88s 9d REH labfls RAQEIYHRRIGhELRIoH WaglegR ankhiRAn hotHere s
costs, 10 putis alscthclompll?ated, a&g ot user fnendl{\%l t;I'h problems " (
thearedergie NGtk BN CnvirsidRorid el B IBARFIE PRETS TatsdlArs thg onto
tHellBWD 118 biigh wWastéye of niweddl; spod marrg putitegsds in ourieertigfective
RRD 138 disRH dabelxt MicsRcRroeassH Birctiymay rerdpmagsel desimgersion
conversio%; 2u0n(f>rro%lerrtlh%f Pjtch control i.e. oli tance bﬁg\/gﬁr& }BiFID tag
méjr?é Iaebge?;I If the elements of a dﬁfﬁ&'&& aré Rof Corve e accura'}gly, a
mMelie dev ST Heestahe W6uldiresurl 2 ahiabelentian kecoheeffapewithhus the
cageiassig ol petblemnecyisig fiaatcpiieh condrekiewed inthe caoenért RFID

FIQ tagtoRE bel conversion batch process. This prgbl i S
I b et e ity TG e A e, ARG AR Eeoste.
bdr Each $atcROMB!iSBLE Siz@ B0 (BPHiNERiIAHENIAfY, these label sizes
being specified by the end users. In current methods of embedding RFID
TR Qb RARET lAREJE;tR ArogHEe RED 1aRGI5 G lIeu iR dRRLRESB tag to
control is always varjable according to customer requirements i.e. the size
REAthe!2hisd| 3ftiedSal A% ore the size of paper labels of each batch
may vary.

» High wastage of material;

manual

*» Too many processes in converting RFID tag to RFID tabel;
» Micro-processing circuit may be damaged during conversion;
» Problem of Pitch control i.e. distance between RFID tag and label;

If the elements of a RFID tag are not converted accurately, a high
level of wastage would result.

This invention is concerned with addressing the problems arising from
pitch control faced in the current RFID tag to RFID label conversion
batch process. This problem arises as RFID tags have to be embedded
in paper labels and is exacerbated when for each batch, the label size
(or dimensions) vary, these label sizes being specified by the end
users. In current methods of embedding RFID tag onto paper labels to
produce RFID labels, difficulty lies in that pitch control is always
variable according to customer requirements i.e. the size of the label

varies and therefore the size of paper labels of each batch may vary.
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35 4 WO 2006/031199 PCT/SG2004/000302 Current methods of batch
embedding a RFID tag onto a paper label is carried by a procedure of "
wo f®alzmatch and stick " which results in high material wastpge,865h04/000302

additional man hours. This is primarily because the speed of dispensing

of the RFID tags which comes in a 5 roll has to be matched to the speed

of dispensing of the paper labels which also comes in a roll such that one
RFID tag is embedded onto one paper label at the correct location in the
paper label as the liner (which is made up of the eventual labels) rolls out.

Slnce eacth bdaltch f I%Ia Il?(?éjn‘feren |(fgm nS|on atrlal and ?‘apel is
K add 0

Cu érr?or procec?ure has " Laéh batch. E%enl the ESUEE

canfigéing @)d?éﬁ%%l‘?veﬁtfRFrDe@@s"P@RPIDalaéeﬁé,“ihere woifll beesults in
h.@pma@eimgamaé@éna@watemhaﬁc&mgmnﬁhﬁdEUﬂD tagasont® therimarily

labels. Consequently, thig.has resulted in e and. highman_ .
b Y, IS 24 in, ﬂ R
e?1our co(ées 1 'Fhe mventorg ﬁa\slenpesearc%ed |nto roﬁ Ircn ofComes 'h @

rolepdifiddifg & RFEMA YRS ctRatéieortp eefapet |asbép®rmaa:h ebnvéhsionaper
labeifRIFRkhiags W RFIRabels. The iaverdars Bave prapased senrthial famg s

empe ‘Eﬁf%e 8‘6‘996%‘#99 L REIPaags Stotﬁ’é‘p%r ARG ! rgé«%hmwwﬁg paper

control by using sensors to detect certain markers made on t
'angéls 'I*ﬁ@lﬂ!/éﬁ'héﬁ’%ﬁ nSufBagfetrosts df‘%tfd’rﬂﬂ%’r?'hﬁi’r?lﬁ’?pré%& out.
Sirgféicieach bhprbdodti®cDnadrsionipratiéfess ant ieddiceenyastiage dutirigl and

ert39-fRRSkGRAYETRIAN. e TUdamantally. dae NVESHGN WaKld r?ﬁ%‘ﬁ@ Bourse

significant reduction of the costs of RFID labels, thus making 25 RF

of | AHBRINE s 2o8RIGH ull, TREMY r%gl@néaﬁﬁlﬂ?at?kfé%d@eiﬁraém% would
be usmmenaspddeteing Uegidticsiandmttatehostiid edidiironméntehe@id?  tags

onf@dh 2hglseay BohReHeEMtAS Whlk: RHMMARNMEF iR INKENE KA &0 and

high man hour costs.

The inventors have researched into the problem of embedding a RFID
tag accurately onto a paper label for batch conversion of RIFD tags
to RFID labels. The inventors have proposed a method for accurate
embedding of RFID tags onto paper labels through improved pitch
control by using sensors to detect certain markers made on the label.
The invention will ensure lower costs of labor/man-hour, improved
efficiency of production/conversion process and reduced wastage during
tag-label conversion. More fundamentally, the invention would result in
a significant reduction of the costs of RFID labels, thus making
RFID labels less costly in wuse, thereby making RFID labels more
attractive to use in manufacturing, logistics and other hostile

environment where bar code labels may not perform as well .

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a low cost method for a
batch of RFID tag to be embedded accurately onto a paper label for
RFID tag to RFID label conversion through accurate pitch control even
though each batch uses labels of different sizes. In this manner,

reduction of wastage of materials as well as labour costs is achieved.
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It is an object of the present invention to provide a low cost method for a
batch of RFID tag to be embedded accurately onto a paper label for RFID

WO 2863 RED label conversion through accurate pitch control BGES GHIHER0302

each batch uses labels of different sizes. In this manner, 35 reduction of

wastage of materials as well as labour costs is achieved. 5 WO

2006/031199 PCT/SG2014/000302 According to the first aspect of the

invention, a system to embed a RFID tag onto a label in a liner for the

purpose of batch conversion of RFID tag to RFID label is provided, the
AceystRryhavinga RED tap aispenseidavihaiyrality ef Rfeli? tagsembed a

RGNS A PIYLAILY érff Lab@LSe?‘p?&Pdtﬁ‘Ba% T "E?‘?dB'StSchcecﬂ%?snon of

roper alignment of the liner, driver roller and ectrlc motor to move the

RAj r[*?er‘%l%d F?Fﬁf'%gé‘?@l‘?/\'/artf R esde pHifter 398 0mthRY R BarcolEdD  tag
digsewsdrathdoimpve tipddnadityorefar@ e sysjem turtivesrhahvavgnd 0 eagbiurality

of 'E}QBHQBJ bsgeva't% BUED MBI GlsnAe g, PRANYES Sk PQﬂ'ﬁ'ﬂnﬁ’é RE6P the

pitch mark sensor; and 15 a PLC Controller; wherein the pitch
"“ﬁfark%é‘f?s’ochﬁéctg’iﬂe ﬁb%ﬁ}blﬁ%)lf tHEORREN IRarROYst athest L8l (Agd RFID
tagstchonveakdsenaadp aencisde signialttr théoR plDnttigg dishersectdigsu@a well as

to RRYIdagHbe insyve Rf thsrRFIRHaY dyeving the 4R Plwalitypt RFID tags

along towards the liner, causing a first RFID tag to be embedded onto the

first label to produce a first RFID label on which information is further
encotiah ahabsriinma ded thdtRFIDtdhbelathke R Gl€opiteoldretHeegimoieg and
a seeaathgFdP tagdrwaiklsi the liner so that a second RFID tag is

embedded onto a second label 25 in the liner and so on. Preferably, the
system has a second sensor, the second sensor being a RFID dispensing
sensdrPYEPretarkphg nherpittR$hark sensor is a photoelectric sensor.
Alternatively, the pitch mark sensor is an optical sensor.

a PLC Controller;

wherein the pitch mark sensor detects the position of the pitch marks
of a first label, the pitch mark sensor sends a signal to the RFID tag
dispenser to issue a RFID tag, the issue of the RFID tag moving the
plurality of RFID tags along towards the liner, causing a first RFID
tag to be embedded onto the first label to produce a first RFID label
on which information is further encoded and printed onto the RFID
label, the PLC Controller then moves a second RFID tag towards

the liner so that a second RFID tag is embedded onto a second label
in the liner and so on.

Preferably, the system has a second sensor, the second sensor being
a RFID dispensing sensor.

Preferably, the pitch mark sensor is a photoelectric sensor.
Alternatively, the pitch mark sensor is an optical sensor.

Preferably, the second sensor, being the RFID dispensing sensor is
a photoelectric sensor.
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Preferably, the second sensor, being the RFID dispensing sensor is 35 a
photoelectric sensor. 6 WO 2006/031199 PCT/SG2004/000302

wo 26dtarsgtively, the second sensor, being the RFID dispensing seR$%iR 800302
counting sensor. Preferably, the pitch mark is an eye mark. 5 Alternatively,
the pitch mark can be a registration mark or a pin hole or a bump or an
indentation. According to the second aspect of the invention, a method to
embed 10 a RFID tag onto a label in a liner for the purpose of batch
conversion of RFID tag to RFID label for a system is provided, the system

havi t legst a RFID tag dispensgr having a rality. of RFID tags, a_ .
AngEETCRY PG o R e R TR I TS REIE W s ddEnfor s a

coynrititer &R/ the liner forward, a pitch mark sensor to detect the 15
position of each pitch mark of the label in the liner, said pitch mark sensor

linked.to a PLC G, ler, the met cqnsjsting of the following steps:
Prer#ﬁa{ﬁ(wllyg' :ta%% 1Bhe vtﬁt) %itéﬁ m%rkisé%ged%ﬁgfé the beginning and 20
ending of each label, detecting the pitch marks of the first label by the

Alt@itehtimenk seneqrit2h thankmitng esignaldgestr hip pitehanadse sengat ole or

gla G ggqgggﬁ iodnove a first RFID tag towards the first label for
@ ermgelgding; embeédiﬁg the first RFID tag onto the first label to form the

first 30 RFID label; moving the first RFID label forward towards the bar
Acauodién printerthad sk@rd okerpfer priofinthania encibaling, 85 metingiato embed

a REFENG lAkefPrwarddeithd Pichinark 8&8NSle "purpose of batch conversion
of RFID tag to RFID label for a system is provided, the system having
at least a RFID tag dispenser having a plurality of RFID tags, a
liner having a plurality of labels, each label spaced apart, a bar code
printer to move the liner forward, a pitch mark sensor to detect the
position of each pitch mark of the label in the liner, said pitch mark
sensor linked to a PLC Controller, the method consisting of the

following steps:-

marking each label with pitch marks to denote the beginning and
ending of each label,

detecting the pitch marks of the first label by the pitch mark
sensor;

transmitting a signal from the pitch mark sensor to the PLC
Controller to move a first RFID tag towards the first label for
embedding;

embedding the first RFID tag onto the first label to form the first
RFID label;

moving the first RFID label forward towards the bar code

printer and driver roller for printing and encoding,

moving a second label forward to the pitch mark sensor;
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WO 2006/031199 PCT/SG2004/000302 detecting the pitch marks of the
second label by the pitch mark sensor, transmitting a signal from the pitch

WO gaa0dEr8or to the PLC 5 Controller to cause the RFID tag RBRSpieG 90302

issue a RFID tag, causing a second RFID tag to move towards the second
label for embedding, 10 and so on until the RFID tags are all embedded

onto the labels and information encoded and printed onto the RFID

labels. Preferably, the method includes the use of a second sensor, the
second sensor being a RFID dispensing sensor. 15 BRIEF

DESE& TN Ofe THEIDRAWANES Fodr a beiterdnddrsiabadingtof thide pitch
inve 'gpk it§eq1(1\6qptages, and the objects attained by its use, reference

should now be made to the 20 accompanying drawings. The

accompanying drawings illustrate one or more embodiments of the
inverttiansamidtbogetber sigthahe desariptiba pitodin, serkederexplaio thbe PLC

workingRehieR IREIRIES Of thRdWRMHOR. F %L e RdirdR Qf@Na RFID tag,

embodiment of a system using the batch™ 25 process to convert RFID tags

to RFID labels, as described in this invention. FIG. 2 is a diagram of the

approxzinsatg positeecohthe RFID tdggettbetdded viithiard REIR [adssiond label

whichgp shewadihigiree different 30 sizes, as shown in FIG. 2(A) and FIG

2 (B) and FIG 2 (C). Fig. 3 is a diagram of the commencement of the

batch process to convert RFID tags to RFID labels, as described by this
andvesRioRN35 B0 YE0eRIAID 9teRE TR E 2004/000862 454, 408ta dihgratabels

ardf annfgeimediate stagr af BedaiemyacesidotkemENRibeI8gs to
RFID labels, as described by this invention. Fig. 5 is a diagram of the final

stage of batch the process to convert
Preferably, the method includes the use of a second sensor, the

second sensor being a RFID dispensing sensor.
BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention, its advantages, and the
objects attained by its use, reference should now be made to the
accompanying drawings. The accompanying drawings illustrate one or
more embodiments of the invention and together with the description

herein, serve to explain the workings and principles of the invention.

Fig. 1 is a diagram of an embodiment of a system using the batch
process to convert RFID tags to RFID labels, as described in this
invention.

FIG. 2 is a diagram of the approximate position of the RFID tag
embedded within a RFID label, which is shown in three different
sizes, as shown in FIG. 2(A) and FIG 2 (B) and FIG 2 (C).

Fig. 3 is a diagram of the commencement of the batch process to
convert RFID tags to RFID labels, as described by this invention.
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5 RFID tags to RFID labels, as described by this invention. BEST MODE
FOR CARRYING OUT THE INVENTION The inventors having studied the

WO 2060018 associated with batch 10 conversion of RFID tagsctedzi01/000302
labels have proposed using sensors to detect the exact location for the
embedding of a RFID tag onto a label and using sensors to control the
speed of movement of RFID tags and liner. 15 Fig. 1 shows the type of
equipment used in the batch process for convert RFID tag to RFID label,
and which can be described as follows: RFID tag dispenser 10 (which

Figdispggses %FAQrEﬁgS 41) 20 HinermOdmbichshaye BifchpaikstAlifcess to

pitch control and to enote dimensions of theI els Roller Modules 7 (to
CO%Y%’ﬁré?ﬁH@peﬁaé’ngntﬁ]&r Rl ) a\ﬁrn?’eersﬁb'ﬁ’éer% Y dRSrSRSBEeN-

alignment of liner 20) a " Pitch Mark " sensor 1 to detect the pitch marks

Figg50Msthg ligRi?@n?Sof B/ DriiaPesgige ssnsea%Fpm%tegwe@égmﬁ%%vert
the RFIDtag |lE&thg, are being embey ?ﬁd%ntothe liner 20 in order to
D

RF§S s r?l BRIS 1 P ¥roff BeE! Xg WiSodR¥EPYE a PLC

Controller 3 connected to the "pitch mark sensor " 1 and RFID dispensing

B ESEN#PO B 0 CORTRIARRYMNG DYOgessi B0 NA2E FoftenNPrinter 4 to print the
bar codes onto the RFID labels 12 Electrical motor 5 to move the liner,

onto which the RFID tags 11 are to be embedded Re-winder 6 (to wind
Thendrvpstets RFIBYARRIS $HYHBdThethfroRieRligMsrokefIREatipdicandth batch
coflitestion obMRFeDeridgy the renels b AREIDhirgs prapubREIRdabgIssbhsors
9 WO 2006/03 RPC 2004/ gt Fig F label
to eé?g%co(?rl?véertg%%ilrlﬁcéﬁ?' % Wgﬁgﬁen%é? irlj;gnggné ﬁ?g [Ig;bgﬁ %%ﬁ) a

'ab(ﬂhweadﬁ’ongsdémg spRefiTed ite a%BYH?inc@‘etostﬂ%%qlﬂfer‘éYﬁ@@F‘ﬂﬁeOf RFID
taganchigerifoustomer). The RFID labels 12

Fig. 1 shows the type' of equipment used in the batch process for
convert RFID tag to RFID label, and which can be described as
follows:-

* RFID tag dispenser 10 (which dispenses RFID tags 11)

* Liner 20 (which have “ pitch marks® 21 for pitch control and to denote
dimensions of the labels )

*+ Roller Modules 7 (to ensure proper alignment of liner 20)

+ Driver Roller 8 (to ensure proper alignment of liner 20)

+ a " Pitch Mark “ sensor 1 to detect the pitch marks 21 on the liner 20

« a RFID dispensing sensor 2 to detect movement of the RFID tags
11 that are being embedded onto the liner 20 in order to dispense
more RFID tags 11 from the RFID tag dispenser 10

* a PLC Controller 3 connected to the “pitch mark sensor“1 and RFID
dispensing sensor 2 to:- control the entire process

+ Bar Code Printer 4 to print the bar codes onto the RFID labels 12

* Electrical motor 5 to move the liner, onto which the RFID tags 11
are to be embedded

Re-winder 6 (to wind the finished RFID labels 12)

The arrows with broken lines indicate direction of movement of the

labels 22, RFID tags 11 and RFID labels 12.
9
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would also have to be encoded with specific information as required 5 by
the customer. RFID labels 12 therefore comes in many sizes. lllustrated
WOi4@3H%e RFID labels 12 of three different sizes, as shovW¢HSGR04¢A)302

and FIG 2 (B) and FIG 2 (C). The approximate position of each RFID tag

11 within each label 22, is also shown. The " sweet spot " for embedding

the RFID tag 11 into the label 22 is 10 therefore dependent on the

dimensions of the label 22. The labels 22 comes in the form of a roll of

liner 20. Similarly the RFID tags 11 comes in the form of a roll of RFID

Redgerind. BiechFéonversiinBf RPtbstd@ 1k te REoDVatiedl Vg rarrledest 22 of

d|W5Péh¥h%|f|iﬁ%tn|3|:dﬁ)stagiellé\ﬂ§I%ﬂh%ﬂgmmgéh?gﬁrﬁé%bﬁ’eazﬁn th@cordance
se ond RFlD ta 1B |s 15 embed ed ont the second Ia]%I 2%@ an IS)eIs 12
uﬁtﬁﬁg bR ?R[QID ags £19s'con ﬁga%"?fﬁf Sls it

wquaintm@@requwed@mheee@%merwhcesmwmﬂmag@aucahdameremwred

bﬁraﬂe relisthaty. rollr have tatha dispgnsarbaé threcosiabsperd theAGUrSizes.
ARG Smieqaing afgagk BFIDLIAY 1 onto pagh abel grandin ge, o
correct OSI n ‘within the ' swee Sp ot " Tor maximum e C|enc Oft

semD tafy T1Crig(8khond tﬁect&nfﬁéncéﬁﬁnt':dﬁhe bfocesEhs th@pproxlmate
posuetionf Ak dled cRANDENeegnen olthaiproersshofidiseinveDtion, also shown.

Tr?éjJ“%WSQ S 35{8045 magp E‘HBS%‘?@&“?R" MR ﬁj‘i"’%rtéoﬁ 58Iabe| 22 is

ensure the bar” code printer 4 speed’is correct. The tension of the liner 2
therefRia &g RSP dams®Rerthsr AiME e 4h8 IIRBELE %0 endife |'ﬁ§e's 22
cdaugs sinch ttreg tHerdmeoR0 is strdlghtfdinsldrorzontdlintiher lineth20RBIBIttsgs 11

cé?ﬁ@sbeiﬁ 28hdn e dimansiops sBECiIfiRe RY e JusiOMeRaldle IeeRedSRn of
Iso pre red vr%b&ﬁltc arks 21 at regular intervals, the mtzrvas

glﬁ?\ &l dedh GREI99, (R WREN ARD AR} RFID tag
1Téfer$e@t©b@§dpdcwm¢\t§m rdiinss tidren228 ortbe theckmst RAEO tag 11B is

erﬁHﬁJ;m@G %&Qéhﬁr{@'@kd@;l@'q%Y §Qéh§ﬁ§1%mt0§1nmam.s?m§oblatmnof RFID
calibrate.the pitch marks, and so on, of the la

@Zé ancpso orr%efrﬁj tk}(e) Ilrl%r@) ’?%g%lti}f Ak ens%ra_L Tts'tflnf‘(edetgu”ed by
thmwnﬁtm@mroﬁengewhm iS40 ctageddd anthelREIZ Gacpdispemeds. both
rolls have to be dispensed at the correct speed to ensure accurate

embedding of each RFID tag 11 onto each label 22 and in the

correct position within the “sweet spot * for maximum efficiency of the
RFID tag 11.

Fig. 3 shows the commencement of the process of the invention. At
the commencement of the process of the invention, adjustments are
made to the electrical motor 5 and driver roller 8 ensure the bar
code printer 4 speed is correct. The tension of theliner 20 is checked
by adjustment of roller modules 7 and liner 20 to ensure it is taut
such that the liner 20 is straight and horizontal. The liner 20 consists
of labels 22 (in the dimensions specified by the customer). The liner 20
is also prepared with pitch marks 21 at regular intervals, the intervals
being the beginning and end of each label 22, these intervals being
referred to as “ pitch “. A test run is then made once the liner 20 is
mounted onto the roller modules 7 so that the pitch mark sensor 1
can calibrate the pitch marks 21A, 21B, 21C, 21D and so on, of the labels
22A, 22B and so on in the liner 20. The pitch mark sensor 1is linked to
the PLC Controller 3, which is also connected to the RFID tag dispenser
10
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10 WO 2006/031199 PCT/SG2004/000302 10. A check of the pitch mark
sensor 1 has to be performed to ensure the pitch mark sensor 1 can

wo Rocusaiedy detect the pitch marks 21A, 21B, 21C, 21D and 6098¢ 50600302

main embodiment, which is described herein, one pitch mark sensor 1 is
described and the pitch mark sensor 5 1 is located below the liner 20.
However, the pitch mark sensor 1 can also be located above the liner 20
or in any position best suited to detect the pitch mark 21. It is possible
that more than one pitch mark sensor 1 be used in this invention. It is also

10PO&SIDIR 3k P PSRN ARk SENSOR élok?eﬂoﬁaat?dtge'%’ 3}&#‘8&5@9 4B nsure

one Etch mark 10 sensor 1 be located above the liner 2 4 shows
thesi RJEED K pPSOSK of fNinvBRESR ¥ REfiRE s the aPétﬂ%nma’kS 21A,
21BohEdadbthemi-Ha tag.dibpefiser bilaihhe RBbdditagntlispeioberit0 Gasaibed

heFéFr\D&\%DEnéwmsQEgsWh'?hés iked iodhe IndP ki Conipllendrk sensor

hen a label 22 is moved gver the pitch mark sensor 1, the pitch mark
1 d3ndBralediebfoMe Jheh HREksSHiA, DAYENGEN |Hb‘?ca?é@tfh@§ﬁ'ffa§8"s°r 1
caared3f aHabdb2ategdsighaiis tiiee Iseat RPtherpiich aaykpsesiton 1 be shesuited

to %E@&orme" .&whiﬁmmewew 8 SignAldpyike BIP 91§P§n$ﬂ§}15%\$9rpltch
The RFID ensing 20 sensor. 2 will send a ?lgnal to the RF|

Ml SERSE 10 BAatRE Dl REIBBB R tho ovG e KAt one
pitedy mam irsersmitibib foreraibedidinglomto the hisvarnasele?2B pRigh pitkth mark

seMK3 BEC12dNpdThab sheedhof issbe 26 RFID tags 11 from the RFID tag
dispenser 10 is now aligned and synchronized to the speed of the liner

~20. This is 25 done by calibrating the speed of the liner 20 and the RFID
Figad dibpwissettege?thet eHen RIrooess 12fcdhdeivvsnéivded die SAEKD tags

11lahel 22hiarthe o siteat spat " pfdhr kabel 23 it dispembadding stage oREND tag
disg{ ar- TB'S aaé'bzlati?ﬂt? C&gged?%%/&%ﬁﬁc QO”EKPM@F' R WNEBy to the

ronizes t e speed of iss tags 11 from the D 30 tag
sp@ﬁ§é’r°it?w|tﬁ thddpied df AFRRIME? &8 thE'RYEH20VES e th@'ﬁ%@t mark
sel?&imag 1bA isiemhbedded ayadhe " sweaeteptd " tfdhsiteist marks 21A, 21B

which indicates the surface area of a label 22. A signal is then
sent by the pitch mark sensor 1 to the PLC Controller 3 which then
send a signal to the RFID dispensing sensor 2. The RFID dispensing
sensor 2 will send a signal to the RFID tag dispenser 10 to issue
another RFID tag 11, thus moving the next RFID tag 11B into position
for embedding onto the next label 22B (with pitch marks 21C, 21D). The
speed of issue of RFID tags 11 from the RFID tag dispenser 10 is
now aligned and synchronized to the speed of the liner 20. This is
done by calibrating the speed of the liner 20 and the RFID tag
dispenser 10 so that each RFID tag 11 can be embedded onto each
label 22 in the “ sweet spot® of the label 22 at the embedding stage of
the process. This calibration is carried out by the PLC Controller 3
which synchronizes the speed of issue of RFID tags 11 from the RFID
tag dispenser 10 with the speed of movement of the liner 20 so that
the first RFID tag 11A is embedded onto the " sweet spot “ of the first
label 22A before the second RFID tag 11B is embedded to the
second label 22B and so on. At this stage, care is taken to ensure
the tension of the RFID tags 11 is not too loose or too tight as either
situation could result in damage to the chip in the RFID tag 11.
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label 22A before the second RFID tag 11B is embedded to the second

label 22B and so on. At this stage, care is taken to ensure the tension of
WOHEEIRIEPPags 11 is not too loose or too tight as either 35 sikfaliSFEWde00302

result in damage to the chip in the RFID tag 11. 11 WO 2006/031199

PCT/SC2004/000302 Fig. 5 shows the process once it is running. As

described earlier the liner 20 moves towards the bar code printer 4, the

pitch marks 21 A, 21B of a particular label 22 in the liner 20 is detected by

_theéltch mark sensor 1. A RFID tag 11 is then moved forward from the
FioriD BAP% BisPhsBFATPEAd ¥REedbiel? oftR HBY: sufeR 4§56 8tdtt?e?”'er the
linalbed @MoTke lEhed BPA Hmbéddedadth therRéd 2 tathd 1pilclowmarREIR1A, 21B

ofalebdAfiuis thenyapves along, o Reenspdrd el wdaRENGié: mark
The next pitch marks 21C 21D &%e second IabeI 228 then detec échLD tag

seRsehe pitch iriPselRbriT. [ sithfll isBRKe By IREYAEN 9;1?['( sfifsor
dizpehee? LD Camdollem®ekhdedn, tetd LD Conwoléat 3 seotds @bighal tolabel 22.

THee R Q@ﬂeé‘ﬁ%(ﬁ%@()(vm GRESIRE PRk tag AJ(EQJOGASRW@ fEBI 12A)
thf{—:‘hRFID tag disp nser he next FI ta be e bedg%ld IS
is The

then mo"\78 orw 8'}8b 2 Bedttd’ nto tﬁ (fla%’ 5?!.55'
nexitirei B cera fdfﬁer%@dcﬁﬁ@ PRHD %@gqudodttbﬁHe AP abe| thei qi@rtmcted by
thiegRib lmekledasamntrollacsiyntive BLEe frasyraller giwhichsereiveasor 1 to

[ fr th the, pitch k sens apd dispensin Sepsqr
th%%‘@i %?ﬁrﬂ ctrz)%trorth{eng}q ets—:-tgl ofg%%vei;neanto %e%n%% gan% t% &rQaI to

th@p@é:d [Bf iSRG RAID ﬁfg‘%ﬂép@)se?%ﬁ'm At&hHe RED thb 1tPrg issued
froeen grab&fleal ondq theispeh2artoiform theeRREXHAREIN2, thg RAIB to be

eJﬁ’\p&]j&gdnméest@etnermétaﬂﬁmétréh'%ﬁ@ge ét}'ﬂ)gé:d@datzﬁ‘h%z |§18 second

moved to the bar code printer 4 and the bar code Is printed onto the RFID

138pkP 75 and'the REIB EagPI296 9% Aéo BRESHUNENE bEFBadePribtednto the
ladwedl 2ormatiémrencddied drREIDthel&elD |dl2el 12sis spadifadl &t thiay batich, PLC

CAAABIBASCOARERE FodBRes signals from both the pitch mark sensor 1
and RFID dispensing sensor 10 and which in turn control the speed of

movement of the liner 20 and the speed of issue of RFID tag

dispenser 10.

After the RFID tag 11 has been embedded onto the label 22 to form
the RFID label 12, the RFID labe! 12 moves to the next stage. At
this stage, the RFID label 12 is moved to the bar code printer 4 and
the bar code is printed onto the RFID label 12 and the RFID tag 11 is
also encoded. The bar codes printed and information encoded onto
the RFID label 12 is specific for that batch, again in accordance to the
requirements of the customer. The finished RFID label 12 is then moved

forward by electrical motor 5, and rewound into a roll by re-winder 6.

The pitch marks 21A, 21B, 21C and 21D and so on can be an eye mark
or any dot or any type of marking. The pitch marks 21A, 21B, 21C and

21D can also be perforated pin holes or bumps or indentations.

The pitch mark sensor 1 can be an optical sensor or a photoelectric
sensor. The RFID dispensing sensor 2 can be a photoelectric sensor.

The RFID dispensing sensor 2 could also be a counter.
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requirements of the customer. The finished RFID label 12 is then moved
forward by electrical motor 5, and rewound into a roll by re-winder 6. 30
WO Tiee/gatabomarks 21A. 21B, 21C and 21D and so on can be aaexe 064k00302
or any dot or any type of marking. The pitch marks 21A, 21B, 21C and
2'1D can also be perforated pin holes or bumps or indentations. The pitch
mark sensor 1 can be an optical sensor or a photoelectric 35 sensor. The
RFID dispensing sensor 2 can be a photoelectric sensor. The RFID
dispensing sensor 2 could also be a counter. 12 WO 2006/031199
PC175G2004/000302 Although the process described involves the use of
pitch mark sensor 1 and a RFID dispensing sensor 2, the role of the
A“lﬁ?ﬂﬁ hqidBEnsHG $&F80rds 3¢ 4RGN AN Bt it BAaBRS 1Rl pfiteditih mark
sebeds chraed oat fASEEP It & ysssite for bataies 2f RIF2 tags!d 1 of RBP RFID

méae%'s%@gcow.%%lpatgbeé&megrg)ut.mb(aw'th thenysgeQf R%@ﬂF@EEss to be
sensorl. WTIe an embodlment of the invention have been %escrlb ed,

it
cagig)ad B pparbnt hRVSTER ehdParkR I WesaiRtdibng, tags 11 to RFID
labrehrtdngenvensso suiostibetiopareilkskatioths anty addptatibesueehede pitch mark
sefRBYrofiments may occur to persons skilled in the art with the attainment
of some or all of the advantages of the present invention. Accordingly, it
should be clearly understood that the present invention is not intended to
Whigelimite EByPed panicufdr teatines piheinl b ayeidarss Hessifibefbrdt should be

appeseribeHanevdepisied variba acromnanyings drawingag b isctheretanestitutions
alt'é‘r% nded t%.%“’%ﬁ?lc{t%‘{cc!hmqg'f'ﬁmaé' e%'&e@tr%?”ﬁtsar\%é’\/da&é@ﬂ?”ﬁo persons

without departin m the scope and spirit of he present “invention as
skiksthée H&ﬁtr?éta}ffﬁ@nﬂhﬁj ﬁ%ﬁﬁ?%@tm\?ﬂm?%ﬁ’@@é theredypgtages of the
prdstin INY E&hRIEN Thscomdengyn will slssisidn sedacéian of nodle naiedalthat the

prg‘éaeﬂ?gﬁ@é?ﬂ SIRNRIE JﬁQ%SHS&? et ﬁggewghﬁ@epwem&r@gg 8L and

batch embeddln% a RFID tag onto a pape y the manual procedure

strblfc%esmééqr%r&a{odﬁd &ﬁﬁ(cnbed and depicted in the accompanying

drawings. It is therefore intended to cover all such modifications, alterations
and adaptations without departing from the scope and spirit of the present
invention as defined by the appended claims.

ADVANTAGEOUS EFFECTS OF THE INVENTION

The invention will assist in reduction of both material wastage and
extensive labor costs associated with the current practice of batch

embedding a RFID tag onto a paper label by the manual procedure of

meet, match and stick “.

The invention is also less complicated and user friendly and offers
faster turn around for converting separate batches of RFID tags to
RFID labels. As a result, the costs of RFID labels would be significantly
reduced thus making RFID labels a more favoured option in
manufacturing, logistics and other hostile environment where bar code
labels may not perform as well.
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The invention is also less complicated and user friendly and offers faster
turn around for converting separate batches of RFID tags to RFID labels.
WO 2960 d9At, the costs of RFID labels would be significantly 3BGESGEEH4H/000302

thus making RFID labels a more favoured option in manufacturing,
logistics and other hostile environment where bar code labels may not
perform as well. 35 13 WO 2006/031199 PCT/SG2004/000302 CLAIMS 1.
A system to embed a RFID tag 11 onto a label 22 in a liner 20 for the
purpose of batch conversion of RFID tag 11 to RFID label 12, 5 the

Clsfdhdfh having at least a RFID tag dispenser 10 having a plurality of RFID
tags 11, a liner 20 having a plurality of labels 22 spaced apart, roller

dul { I lingr 2 lef,8
e Selon & 15 E0R o I 0 ] RISk 11 i g 20

foboHeeprRHER B fo0hriRRi§hHreavesies £f vv@ff H f@ g10'hove tiRFilRelaRe! 12,
théoresasck rih @ syiste mafurésat haviRg | Dadh dakit g2 msarketwitta pitah mapkarality

fZJR‘h%lBté%QeH‘?te the RaQinaINg AN £ding gf @.aa%}/ab Z%bleﬁsaﬂt‘?ébaced

mark sensor 1; and a PLC Controller 3; wherein the h mark sensor 1
aRfttectotss dagﬁal?aﬁhéop.tenSzoenRéﬂPsezfA%@f’d?‘aqfrs{*rgb%m&omé’f'vef
rofigcBnaandk selestridademdstar sigrtal tothes READ thgalispenserdlORblBstegs 11

foPWRFID tag %rth@oiééueﬁlqm@? R Wn:l-r:h&"oéf?s 6 Ry fsRFUA  as to
e liner 20, causing a first RFID.tag 11A to be

t I t d
m%%r%Zelé}'aeaeg %%trc?gvﬁiiof?ﬂ?fgbelwA td ?}ﬁiBuég’ rr R label 12A on

which 25 information is further encoded and printed onto the first RFID

labeled2R, the L@ LCantiples 3 Whan IPRYRSHesREON R BGtb1Bienote the
towa[)ds th liner 20 SO that afgcond RFIIg tﬁgzﬁlB is embedded onto a

secon8Qa%eP§2§ tﬁgclil ana <o &M,

a pitch mark sensor 1; and
a PLC Controlier 3;

wherein the pitch mark sensor 1 detects the position of the pitch
marks 21A,21B of a first label 22A, the pitch mark sensor 1 sends a
signal to the RFID tag dispenser 10 to issue a RFID tag 11, the issue
of the RFID tag 11 moves the plurality of RFID tags 11 along towards
the liner 20, causing a first RFID tag 11A to be embedded onto
the first label 22A to produce a first RFID label 12A on which
information is further encoded and printed onto the first RFID label
12A, the PLC Controller 3 then moves a second RFID tag 11B
towards the liner 20 so that a second RFID tag 11B is embedded
onto a second label 22B in the liner 20 and so on.

2. A system to embed a RFID tag 11 onto a label 22 in a liner
20 for the purpose of batch conversion of RFID tag 11 to RFID label 12,
as claimed in Claim 1, the system having a second sensor, the second
sensor being a RFID dispensing sensor 2.
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30 2. A system to embed a RFID tag 11 onto a label 22 in a liner 20 for
the purpose of batch conversion of RFID tag 11 to RFID label 12, as

wo flaimeddn Claim 1, the system having a second sensor, the &8&eR604/000302
sensor being a RFID dispensing sensor 2. 35 14 WO 2006/031199
PCT/SG2004/000302 3. A pitch mark sensor 1 for a system to embed a
RFID tag 11 onto a label 22 in a liner 20 for the purpose of batch
conversion of RFID tag 11 to RFID label 12, as claimed in Claim 1 or
Claim 2, the pitch mark sensor 1 being a photoelectric sensor. 5 4. A pitch

k t E tn a,label i
o R S ot xS et ead B Bikpo 11
onY» as @Qﬁ'ﬁea% Haifh 1188CIAM RRhENpitBY IRAEsRhsBRICRRG iTsion of

RFoptica) sensas 1IRFADA RBE digpeasingisansdria fallaisystemrtod®aibed a the

pitBFR 130 11,0000 3lapel el i %HB?&&QE%&“%Q LRpse of batch

conversion of RFID tag 11'to RFID label 12, as claimed in Claim 2, the
RFID dispensing sensor 2 being a photoelectric sensor. 15 6. A RFID
4. dispengitchsensck 2sionsosydieforto ambeagy st étkr|Dotag nidedntcaa Rk 229 11

on{B adNRNZY frghePUIPqRG.pf Batch,ronnersinit paisBFdP Batddt B RfERion of
label 12, as claimed in Claim 2, the RFID _dis ensm%@s_ensor 2 being a

. dISPE
RF{B g sentbr P09 Aaﬁi?éﬁ?nar‘ﬁszfl%'gbeiﬁ Dsystaimid eXb&ddRAD the
pittdg Ihaokticarabel 22 eaiinen20 poictile mepese of batch conversion of
RFID tag 11 to RFID label 12, as claimed in Claim 1 or Claim 2, the pitch

5. ma)&k%(]FPSingig‘r)leer}/semrgaré(égSSor 2 for a system to embed a RFID tag
11 onto a label 22 in a liner 20 for the purpose of batch conversion
of RFID tag 11 to RFID label 12, as claimed in Claim 2, the RFID
dispensing sensor 2 being a photoelectric sensor.

6. A RFID dispensing sensor 2 for a system to embed a RFID tag
11 onto a label 22 in a liner 20 for the purpose of batch conversion
of RFID tag 11 to RFID label 12, as claimed in Claim 2, the RFID
dispensing sensor 2 being a counting sensor.

7. A pitch mark 21 used in a system to embed a RFID tag 11
onto a label 22 in a liner 20 for the purpose of batch conversion of
RFID tag 11 to RFID label 12, as claimed in Claim 1 or Claim 2, the
pitch mark 21 being an eye mark.

8. A pitch mark 21 used in a system to embed a RFID tag 11
onto a label 22 in a liner 20 for the purpose of batch conversion of
RFID tag 11 to RFID label 12, as claimed in Claim 1 or Claim 2, the
pitch mark 21 being a registration mark.

9. A pitch mark 21 used in a system to embed a RFID tag 11
onto a label 22 in a liner 20 for the purpose of batch conversion of
RFID tag 11 to RFID label 12, as. claimed in Claim 1 or Claim 2, the
pitch mark 21 being a tiny perforation.
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8. A pitch mark 21 used in a system to embed a RFID tag 11 onto a label
22 in a liner 20 for the purpose of batch conversion of RFID tag 11 to

WO RI8f935198 12, as claimed in Claim 1 or Claim 2, the pitch nP4rk/SG28@410§0302

a registration mark. 30 9. A pitch mark 21 used in a system to embed a

RFID tag 11 onto a label 22 in a liner 20 for the purpose of batch

conversion of RFID tag 11 to RFID label 12, as claimed in Claim 1 or

Claim 2, the pitch mark 21 being a tiny perforation. 35 15 WO

2006/031199 PCT/SG2004/000302 10. A pitch mark 21 used in a system
100 erfibe@4cRFIDakY 211 o¥$6d 14beP22 iFYAIRTRr 20 f6MAEHurfodeidp tag 11
orRatch camersim oh Ri-IDdag 1dotoRFIbhiabelutgoas dairpatcin Edaivedsion of

rClaim 2, t geh-mar eing.a [ur . itch di

R'g[s)y!satgm?tg) g%bpg(f gdgglgei;ggiln%ntgéﬁgﬁgl%é i(%I g‘ |ne?;él§1‘()2ré tlf%eﬁ% 2\ the
PifslirpBrastof DhtdeidBversisitt- RFID tag 11 to RFID label 12, as claimed

in Claim 1 or Claim 2, the pitch mark 21 being an indentation. 10 12. A

1{nethpd o embed g REID tag.Hl gntga 'aéifét%?ni”t%”%‘?ﬁ@@d forth&Fip tag 11

purpose of batch conversion of RFID tag 11 to RFID label 12 for a system
orde chirdfRFin Efairll'1,andiRfdthel ctifsithiRg BHIRE $§18NiMRR sl G@nMg rsion of
RiBrkayy ddchdaldefr 02 with gditth, masks ik e2il B taCdeimotel ther b&¢amming, the

piftlif RARO0f axc ipbeh R 4dRigeiing the pitch marks 21A, 21B of the

first label 11A by the 20 pitch mark sensor 1; transmitting a signal from
the pitch mark sensor 1 to the PLC
12. A method to embed a RFID tag 11 onto a label 22 in a liner 20

for the purpose of batch conversion of RFID tag 11 to RFID label 12 for
a system as claimed in Claim 1, the method consisting of the following
steps:-

marking each label 22 with pitch marks 21A, 21B to denote the
beginning and ending of each label 22,

detecting the pitch marks 21A, 21B of the first label 11A by the
pitch mark sensor 1;

transmitting -a signal from the pitch mark sensor 1 to the PLC
Controlter 3 to move a first RFID tag 11A towards the first label
22A for embedding;

embedding the first RFID tag 11A onto the first label 22A to form
the first RFID label 12A;

moving the first RFID label 12A forward towards the bar code

printer 4 and driver roller 8, for printing and encoding,
moving a second label 22B forward to the pitch mark sensor 1;

detecting the pitch mark 21C, 21D of the second label 22B by
the pitch mark sensor 1,
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Controller 3 to move a first RFID tag 11A towards the first label 22A for
embedding; 25 embedding the first RFID tag 11A onto the first label 22A

wo 2dosmiothe first RFID label 12A; moving the first RFID labebd2A denogodo302

towards the bar code 30 printer 4 and driver roller 8, for printing and
encoding, moving a second label 22B forward to the pitch mark sensor 1;
detecting the pitch mark 21C, 21D of the second label 22B by 35 the pitch
mark sensor 1, 16 WO 2006/031199 PCT/SG2004/000302 transmitting a
signal from the pitch mark sensor 1 to the PLC Controller 3 to cause the

RFIPJAgHisRegse 16 §assueranRRiR [30tdA, Freausighssrerond RO pLC
tag l%lBt ove toqards the se ond | 22B for, embeddlnpg and sQ on
until't fftags afé al%em edde onto e I%B&%nﬁ‘ir 0 Issue a
infoffidBortahddded and printed onto the RFID labels 12. 10 11. A
method to embed a RFID tag 11 onto a label 22 in a liner 20 for the
purpgse of batch conver i0 FID ta RFID Iab 12 for stem
as daimeadin 8Ia|mC2 e n%e%Lod c@n&sﬁ ot tie° ¥<§Ilowmg ge&ﬁ second
maridh§le&cBlafe wamdpmh marks 21A, 21B to denote the beginning

and ending of each label 22, detecting the pitch marks 21A, 21B of the

~Jirst |a[8%|1 AbY the 20:-pisc 8m<'§1:rk1s1ensor ransnl)ttl slgq b e bels

pl c mark sensor 1 to the ontroﬁ'er3 0 move a |rst ta 11A
22t@wardértmmvpabe¢r@@m6r éRbeREiRted onto the RFID jabels’ 12.

11. A method to embed a RFID tag 11 onto a label 22 in a liner
20 for the purpose of batch conversion of RFID tag 11 to RFID label 12

for a system as claimed in ‘Claim 2, the method consisting of the
following steps:-

marking each label 22 with pitch marks 21A, 21B to denote the
beginning and ending of each label 22,

detecting the pitch marks 21A, 21B of the first label 11A by the
pitch mark sensor 1;

transmitting a signal by the pitch mark sensor 1 to the PLC
Controller 3 to move a first RFID tag 11A towards the first label

22A for embedding,

embedding first RFID tag 11 onto the first label 22A to form
the first RFID label 12A;

moving the first RFID label 12A forward towards the bar code

printer 4 for printing and encoding;
moving a second label 22B forward to the pitch mark sensor 1;

detecting the pitch mark 21C,21D of the second label 22B by
the pitch mark sensor 1,
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25 embedding first RFID tag 11 onto the first label 22A to form the first
RFID label 12A; moving the first RFID label 12A forward towards the bar

WO e@33rinter 4 for printing and encoding; moving a secof  THBERFHE00302

forward to the pitch mark sensor 1; detecting the pitch mark 21C,21D of

the second label 22B by 35 the pitch mark sensor 1, 17 WO 2006/031199
PCT/SG2004/000302 transmitting a signal to the PLC Controller 3;
transmitting a signal from the PLC Controller 3 to the RFID dispensing

sensor 2, causing the RFID tag dispenser 10 to issue 5 a RFID tag 11
fromtibe RilDinag dispenser 110, moving@ sroandlRFIB;tag 11B towards

the second label 228, embedding the second RFID tag 116 onto the

second label 22B to form a second RFID label 1 ZBninot shown); 10 and _
so oH BMEMHL RE 15 1a§912 are SR miba FeFontP P MBeIs® 23%nte RFID
infordiatien simgpdeeinand Rrintetloinig thBeRRID Dabtelg dbslemn20r25@M035issue

18 a RFID tag 11 from the RFID tag dispenser 10, moving a
second RFID tag 11B towards the second label 22B,

embedding the second RFID tag 11B onto the second label
22B to form a second RFID ilabel 12B (not shown);

and so on until the RFID tags 11 are all embedded onto the labels
22 and information encoded and printed onto the RFID labels 12.
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