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SYSTEM AND METHOD FOR BATCH CONVERSI ON OF RFI D TAG TO
RFI D LABEL TECHNI CAL FI ELD The present invention is

wo edoabedos o a nethod to convert RFID tag to RAPOI/B&m®4/000302

for batches of RFID | abel s whereby RFID tags are
enbedded i nto paper |abels of varying sizes, in
accordance to custoner requirenents. BACKGROUND ART
Radi o Frequency ldentification (RFID) uses a snart tag
capable of transmtting data by radio. The basic RFID
system consi sts of 3 conponents: - An antenna or coi

A transceiver (with decoder) A transponder tag

srsAEMIANDRFMETRQD EORCIBANCHAIQNVERSIared with

[ [ r [ The ic feature of a RFID tag is
O(LH; gﬁ%cﬂt‘ghﬁ rf?'gp)r Q‘ﬁ??gn field or transm ssion in
order to affect a response for data transfer. The main

TEUREA Si:Fp_Pﬁ RFID tag circuitry essentially

conprises o e followng elenments:- The antenna and
radi o frequency receiver and transm ssion circuit

TMeCh RsBRP FREHLIMG FéIbHetd fooa rﬁemordo{o aghvdat aRFID tag to RFID
managenent pur pose.

1251 Tar BAPean T SR Aokl quhe iy REHL S aarq gmpedded

|rit)6p6§aﬁér RAbPets arspovaigirgg t h;aiesar eurfm':ﬁico\waimdgl usedcustomer
n .the wgrl d. They are (a) contactless cards, (b)

r%%w{%rg{e s tickets and (c) smart | abels.A snmart RFID

| abel has a transponder device with a progranmabl e

Br]&@ﬁgq{&@Ngnﬂ antenna. Data can be read or witten
a reade evice, without a direct line of sight.
Transponders enbedded i nsi de paper

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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| abel s (" RFID I abel s") assist businesses in product
identification, control, tracking and security and are

waoismdosna wi de variety of applications incl udP@msG2004/000302

Airline baggage managenent Library systens and rental
services Retail, including electronic article
surveillance Supply chain logistics Postal and
parcel tracking services Personnel identification and
ticketing Waste managenent Vehicle identification
Fraud control and identification Methods of

AR RcRIR S2PRFNBS| fhel KaRFRONAFSWIE VIS WanpI Broquiammable
nggf%ﬂ\}ip Nchld @i 2htendd4 desa:ridmspg_ r@ddmﬂl wfiui@k'wmmf a reader
ape coppristng: (&) .providing . a plurallLty.of.
daeieg. virad & SBe N ot AP EP s baRARs Y iSiicg peper
ldbelst(“ VRIDID (dbels)varsisty Husénd¥sled iinlpbduei tderdifeationd control,
: V| c o'te¥§m.c -ovi di ng . pres :
té%gghoi%ooa%%gémegﬁ %lepor I on 'éfLo%g%f%ﬂ%ymggsgw&amns

inHudingi:| | be an exterior portion of a |abel once
ultimately fornmed; (d) verifying the functionality of,
or prqqramﬁ ng, the chips prior to formation of the
*conpd¥iitne RhrggagthmanagdPmati ng on the conposite web so
«as t Qilpraeyisgdstdnie anameatdItserwelesi nto | abel s having a

top face, an bottom face with pressure sensitive
“adhe il &etyfing)e ap Eorrtile SRRt i ng « he

of i r StSupipdy sbaindgisticss by passing them bet ween

o am Ratd 0, FOLLP. kg NBFTEEg the REID inlets by
providing a recess 1n at”least one of the |am nating
or ol | Perponme¢lgdentificalion andei¢d@tidg nl ets. The net hod

JTRYy fWéét'&%aﬁQ%PHeﬁ? (f) inmaging variable indicia on
the top face. H gh speed practice of the nethod is
*nossisihecietiggptifisalian - (e) may be

. 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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practiced at a rate of at |east about 100 feet per
mnute (e.g. up to about 300 ft./mn.) and al so

wo ypsoaliby (f) is practiced after (e). The net hpdI/SG2004/000302

descri bed by US Patent No. 6,451 , 154 uses
conventional web noving equi pnent and is designed for
hi gh vol une RFID | abel production. An alternative
process of manufacturing RFID |labels is to convert
RFID tag to RFID | abels in batches. This batch process

srreant faor seC|f|c ba S 0 abel request ed
tﬂ‘? medhed s dgRerbed g byshll%%!‘ber@[epgdeq'sbe'r“gpaf%d i’%e%a?)‘?""ent'o"a'
WBTE nvig cuharpm@mtt aamer Br dastgned f éw cloghavaliems fRFID label
? etm fic shipnment or shipping |abels for one
p|53 Wllar f1i ght. Such a specific batch conversion of
RFID tags to RFID | abels is unlike the invention

AlPSREHRRA & g%rU%:%’%t Fptmlla\nma@ﬁ% Rﬂ-‘ﬁﬂ’ Ialgé\st h@t@atﬂsﬁ‘vert RFID

conver sl on abe s and
tagnde dREID edebegetinerbaichese ’p'Blsnt b?'é‘— CBFRF@ISF t'ﬁe meant  for

sPekifid pachest Ribdls| abel @qubatdt Fﬂi} tha@umbﬁ'herbee g. shipping
accurately enbedded onto eac

a | apel and
labelsaetP'atif HQveSthe BAP cBA ?p“ggl n&4 q'Hefheorsaﬁ%e" a  few
dontaiesss fonl akepéditici akigmierttn odeskippberidbeld)FoPabeat particular

f|\'§r?t 6, éﬁl ' a 1%@%[)% P?Fc'hDé 3 bf oef”"%?ﬁ%edtl g9e Y R¥1B 1abels

S S ace part at
is nt enhied sther thvgntien 'deggnbhét "eablﬁ Ratemttl&g Ps#51,154. In the

EHTRR ddRde AN Q of h@b@l Iab‘erl§ estﬁ’@CP{FY@ fggs"\kb‘ﬂdhl%rbe'lthhé' @re fed
production of a high vol une | abel s or Sprodu &&rﬂ) labels.

tegeleatath e ROIM | WoefINVet aéf‘?t iHEr stag
naa:drenneucmftagalfmwf% Q&aggtaya@ﬁﬂﬁwR e tdvetb tdmjepa.ser tabel
weet spot, " for enbeddin e FDta S we
a[ﬂdacg Bt €8FOBPH nt M9 eﬁ‘@gaer h\%l E’ﬁf n “CAES| énatedl n'"t hﬂ1 same
fratesds. prldmlelses tfe RFiVBntiag tdesRFbedl dhel USoRatardi Bn, 6,451,154,
e n f Gl T Gkt t
h?f ngflleﬁnt gasq%zes ofeln%gﬁhgatg% ﬁ)fab I&M Quﬁagp 8F labels

eac el s, again
spasedf |aeacmsabrf§9uraéquulm@mai§spr “ 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 Ilabel 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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The current practice used in batch conversion of RFID
tags to RFID labels is a manual nethod of " neeting,

woretoehsmngy and sticking " . Miuch set up tinme i SPGP&EL004/@0302

ensure the process of RFID tag to RFID | abel

conversion is accurately carried out for one batch.

When the | abel size is changed for the next batch of

RFID | abel s, set up tine is again incurred. The

current manual nmethod is not only tine consum ng and
results in high wastage. Furthernore, once the "

stiskirion§, hatat BEBAg @AALG cRIhg therls ipedtP caPPHERNCEyt that  the

clali8F £idris %n@eﬁﬁw N6 € shmat tHrbegkelt hat icpise  BEBIHIS There s

the sanme throughout the ent atch. There
tpﬁréarfgfeortget ﬁ@sg'8é|ét|yb|°f| ttpe (g#l'-rlﬁhgagz‘s_-l 'E?tt gé’gb%%fed correctly onto

tBé‘(RIelmecbmﬁreat I l)heOI’]t“(BWéEi RfploD “| abe$dting tihe Mmosaedefective

| d
P8 bl R, T, BB 51 B 808 onoraon
raget mgmde“@@’em@ "h%étmﬁgtmfmt whtefgnandinst stiRking * manual
rE@tWé@l e%ﬁhﬂg ﬁ{bhtJIQéJng tthe ﬁébze% %a} B@ k@@ghﬁmerm?'hus the

he sane. e current net " meetin

qvitedHi methed gh ckmﬁ@tmg-tdn%tshvwrtafﬂmbﬂﬂags t® m"rbeft RFID
tb@pte{oSRgﬂ? IQBéI}é fn@SUJ)ﬁlyl Heé'l!lggn\/\/ﬁﬁddra@@sﬁdyia Fﬁi?i h@lvh(rjtllour costs,
costs, .but is icated, an t user friendly

bl ST e%"‘f@?@g‘?‘gt €8d i ‘b%ﬁrcﬁ"%'b‘ﬂ\%r si on of

current RFID tag to RFID | abel are as follows:- High

'ﬂ%sbarggle%s n%_s'eolsl %led WTGPI\!#;%W S REFSDRS olf nc&r‘?QNterﬂﬁlﬁg tag to

Cfo-processing circult
Fbélfblalﬁ’agb@r@uﬁﬁ n@'lﬂﬂﬁver sion; Problemof Pitch

control i.e. distance between RFID tag and | abel; If
the elenments of a RFID tag are not converted

"atiiaft #esfage Lihmiterialiel of wastage would result. This
invention is concerned with addressi ng t he probl ens

ising frompitch control fac n h t, RFI D
£355. Bl BOCBBEFY (Bndep L airtb iR taoda EFIG e
probl em ari ses as RFID tags have to be enbedded
» 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 resulit.

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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i n paper |abels and is exacerbated when for each
batch, the | abel size (or dinensions) vary, these
wo adwelozgpzes bei ng specified by the end users.PETISG2004/000302
current nethods of enbedding RFID tag onto paper
| abel s to produce RFID | abels, difficulty lies in that
pitch control is always variable according to custoner
requirenents i.e. the size of the |abel varies and
therefore the size of paper |abels of each batch may
vary. Current nethods of batch enbedding a RFID tag
Comtentanpedbeds | ebdlatel embeddindye RFpPotraiuetod paper label is

cHRfdd Wté:l'br@@gdlﬁie' o n“\@étchnéﬁuur?d isficRi 9hwhRlrer i @kults in

wast age”and additional man hours. This is primaril

htfé’baﬂtaéef'ﬂb wgstan et aBfs p&liiona)f MAReh oS (TAUS \ihi PRimarily

bg@HE§e| the §;f9éétdhh@5 dl@pbﬁsmglt@m&ﬂetlﬁFtW&a@@e@dlcﬂf comes in a
i spensi.ng .o e els ch, al.so _cones

rol) %aéuéﬂ fat mBE@P‘E’é {ﬂ @tf i 3P %%e%eﬂ's@ﬁ%'"@neogagg? paper

ldtadiel \alhlchheaksorre@mebocmt i an rofl t kectpapiat | abel RA$D tag is

ﬁ'rthelJoje'?}eron(téh o‘ﬁg a @?qSPgﬁ aqf tb{%l Bgf’rgg u%'cak @nellﬁ)the paper

out”.  Si nce
latyIf as ettte | lineti tvetrishohs made MpaIOfaﬁUe eﬁrwecﬁ\rtuﬁirlé@@bﬁ)r golls out.

JIRSe L& i ALPP IR IRFPD 15661 b@t&hergﬂer‘n'dﬂnteh?o‘ﬁ@ur%etnal and
of running a batch to convert RFID ta

to
erede PEocqde e Padutd PBe 248RE S HBT | S/ CPoﬁVr?a{bdurta?ecwse
oeconb@ﬁidhgg a|0fbétbﬁ %IdantvagtSRGmmaagbetbahenDs labels, there would
nsegquent r esul te St n
o URslinok e kG ufts) RERRESHIGREIRFID tags
qnmm otrteheap)eleblfénnséqmm@ddtmg laaRFlIe[suu&g m:cmuabewstage and
,Q@ﬁ ? ngel for batch conversion of RIFD tags
Bk pet

The inventors have proposed a net hod
for accurate errbeddl ng of RFID tags onto paper | abels

THY GHEdN to PP M IpnRd rebésmf‘e@n.hwl thlay pYSh IBeh S@m%emeddang a RFID
detect certain nmarkers | abel

e
tagv aRey el |qnten§urF@nedmé5 Eosf% BRioPasRYSIRIPM At RIFD tags
tbrT]WFQDedaBélst cTracynvafntprsocimie m/otpowerm mmetpbdcess accurate

PO, YO oRaLrane, ARSI e pon
control by using sensors to detect certaln 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 use, 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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a significant reduction of the costs of RFID |abels,
thus nmaking RFID | abels | ess costly in use, thereby
wordocngl1R-I D | abel s nore attractive to use i n PCT/SG2004/000302
manuf acturing, |ogistics and other hostile environnment
where bar code | abels may not performas well .
SUVWARY OF THE INVENTION It is an object of the
present invention to provide a | ow cost nethod for a
batch of RFID tag to be enbedded accurately onto a
paper | abel for RFID tag to RFID | abel conversion
Adseodiph e cthedfitst paseectc @it the ineatiophcughsystem dat embed a

Rﬁ@staga@rﬁbs aOflal%If fier §nfingt #8%- tHen ptuhb§sér€fm§£tch conversion of
reducti on of wastage of materials as well as | abour

RfJS: tag st%&ﬁ:'@véébﬁ\bctﬁ arayded e rixydemabpuiog o7 RIED tag
d||§b/e&f§elrOﬁavmgs)éStpﬂmdlﬂyeBbeRFﬁ) RFddB t aglingk oh&vihgbed plurality

i ner f ose conver si on
of isbels peres sttt RolPovradiedlE el mraagl AfonRentor the
hIRIékD drzﬂgardnostl;een&end helectipad platpal td ymole REh® tiags, and RFID
e n | ural.i I c
4 lorWRYAT0a Dt oRel bbirfor 30PBAnARAZEE BRAbodos as well as
toi move dhevénero‘lolrwarcbndthel édsta%aﬁurmtrohaviogh'ove t he

liner and RFID tags forward, a bar code printer for

printi n% of bar codes as vvel as to nove the |i

f or we@@h {3RelsRaArkat WimeRitHaiatls 1o edeRote ~8P bagiRaig and
Wi t h epidied oraeksht mud@not e t he begi nni ng and endi ng of

each | abel, a pitch mark sensor; and a PLC Controller
wherein the pitch mark sensor detects the position of

t he @ tpitchnardes sefnsarfiarst | abel , the pitch mark

sensor sends a signal to the RFID tag di spenser to

issue a RFID tag, the issue of the RFID tag noving the

pl ur @ iRYC ofomrpitetiags al ong towards the |iner,

causing a first RFID tag to be enbedded onto the first

| abel to produce a first RFEID | abel on which .
WEBINRoOR S P € EMSGhoOHEa ar ephPHLBR O g aiteh marks
dfFkDfirst 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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| abel, the PLC Controller then noves a second RFID tag
towards the liner so that a second RFID tag is

weniedsiado ont o a second | abel in the |iner andP€DSGI04/000302

Preferably, the system has a second sensor, the second
sensor being a RFID dispensing sensor. Preferably, the
pitch mark sensor is a photoel ectric sensor.

Alternatively, the pitch mark sensor is an optical

sensor. Preferably, the second sensor, being the RFID

di spensi ng sensor is a photoelectric _ _ .
Adtefaatively; ethgaseeeny, semers el theRBID digpenrsipgsensor is a
cBuhbngi §8§&I. Nng sensor is a counting sensor.

Preferably, the pitch mark is an eye nark.

Alternatively, the pitch mark can be a registration
Rrafdrably,atha rpitvdl maok ia hunmpyemank.i ndent ati on.

According to the second aspect of the invention, a

nmet hod to enbed a RFID tag onto a label in a liner for
Alteenplivelys ethef pibeh otarkonaerts on rebiRRItDt agatiooRR Pin hole or

%%Qﬁrﬁp bPraRisysitaibhsS provi ded, the system having at
east a RFID tag dispenser having a plurality of RFID

tags, a liner having a plurality of |abels, each |abel

Aed@;@f cARgaRar the %eb@hdﬁ@gﬁecﬁf iomtﬂfedmeﬁwﬁh t Be mefwyd tof embed
[ a Itc sensor t tecttepst n o R

2, JHTR fie fin i 1gPel o BabBer | fort Bt | HurapSe B halg efversion

ofaRF IDetagorto| RAKethtied doPLLC Smatenold providddk thet hydtem having
LStin t f 1. Ng - ' each e

FIBRSE! § ORAID 135, Fpaiddld, RaGRY o TBIKaNY, G RERFClags, o

leehhpwingl | adetwatitneft lbedst @achalkkeloSpapedf ppait, a bar code

grifiel QY WPl iR MREK RENERT,: af pRESMdrki REndosi @N@btect the
fromthe pitch mark sensor to the PLC . . )

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
Controlier 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 Ilabel 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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Controller to nove a first RFID tag towards the first
| abel for enbeddi ng; enbedding the first RFID tag onto

wo b@ehsriss | abel to formthe first RFID | abel ; PODSGTG4/000302

the first RFID | abel forward towards the bar code

printer and driver roller for printing and encodi ng,

nmovi ng a second | abel forward to the pitch mark
sensor;detecting the pitch marks of the second | abe

by the pitch mark sensor, transmtting a signal from

the pitch mark sensor to the PLC Controller to cause .

t he Retestingg diespeiteler Maykpss @8 athirispeeng, lakeisityy the pitch
secopshRFEEhésg to nove towards the second | abel for
enbeddi ng, and so on until the RFID tags are al

enbedded onto the | abels and information encoded and

PriP&ﬁﬂ\s&ﬂttmg he F&f?gdi}an alfedm. tiﬁeebecmblm/arktmsrmtdmOdthe PLC
I NC es the us

pei n rsap T Glise! 168 S, 180 aispeh BEIRTBA T R0 tao.
THE DRAW NGS For a better understanding of the

I nvengi,Qfhg 1 5 sadyagt il r}ggldté h§09b)] {%ﬁ&a?rdét i n&bdMd 1abel

its use, reference shoul be made to
accorpaAyibegditgani ngs. The acconpanying dramnngs
illustrate one or nore enbodi nents of the invention
and together with t escription here

andn S8 P Qhé““ﬂrﬁ?%gE$$ﬁdtBQ?n8f$l E o?mgﬁgg?ﬁv8ﬂp?oﬁm labels
anidg. infoinsatéordi exgroaiedofanan peimived i onetot tlod RE 1Byiabels. usi ng

t he batch process to convert RFID tags to RFID | abel s,

as described in this invention. FIG 2 is a diagram of
Rrieéerappr. oXheamethssi indudes the wEl Dot ag afseddedsensor, the

SWcbRuNsan & BelPeh, REIDCRIdFershioynsddiobhree different
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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sizes, as shown in FIG 2(A) and FIG 2 (B) and FIG 2
(C. Fig. 3 is a diagram of the comencenent of the

whaioehspeopcess to convert RFID tags to RFI D | abet/sG20a$000302

described by this invention.Fig. 4 is a diagram of an

i nternedi ate stage of the batch process to convert

RFID tags to RFID | abel s, as described by this

invention. Fig. 5 is a diagramof the final stage of

batch the process to convert RFID tags to RFID I abel s,

as descrlbed by this invention, BEST MODE FOR CARRYI NG
FOOT4TiE ¢ WBQT%’/@I\I ofhén; h@@ﬁ?&géatﬁa@ taqe of uthieePatfle process to

cPhOBHEIRF 1DS $38§3 aoerRIF \D t1abbRY, Chs COayETsd D byofthisFidY drags.

to RFID | abel s have proposed using sensors to detect

the exact location for the enbedding of a RFID tag

Fogt 6 & |labdikgeam ufsitlhg $ienn$ostagteoo¢oh&1rcblthehepre;cpmd tofconvert

mbeqsgé & fFibP 9&% apd Aés%%edﬁb vaa%t&ne type

of “equr prent use In the batch proc or convert
RFI D tag to RFID | abel, and mhlch can be descri bed as

BEESTNODE %h%hmaﬂim@waw@mwﬁimw spenses RFID
tags 11) Liner 20 (which have " pitch nmarks" 2 1 for

pitch control and to denote di nensions of the |abels )
TR lievertoes| e|$av7n§t Os,maisetle m@omedsmahisgnmbcmfted:i N@ith batch

Drive t syr er align af
oPharstapy O KbpipgR (e AFTD° dafefl Hlp, BrbPREY  pho sensors
tpi tdcheq’tartks eXatt olwcahenlﬁonetthmlmdﬁan) di sp&dPrigg onto a
I§€@I50£nd2 LQrpg;et% dibVve ntf&{l he égu;e'e'}] L30mobentdidt of RFID

are bei ng edde ont o ner 20 in order to
t69§p@3’h%e“'i‘ﬁfre RFI D t ags 11 fromthe RFID tag di spenser
10 a PLC Controller 3 connected to the "pitch mark

nsor " a FI D di_spensin ensor 2 tg C e

i ool TBEP Glarasreneer HSes B e BRksapiotEss for
condest ORFIDt hag REb D RREME| tabkE?, 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.
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El ectrical notor 5 to nove the liner, onto which the
RFID tags 11 are to be enbedded Re-winder 6 (to w nd
wo b@chsnpshed RFID | abel s 12) The arrows w t h BeDREI04/000302
l'ines indicate direction of novenent of the | abels 22,
RFID tags 11 and RFID | abel s 12. Referring to Fig. 2 ,
RFID | abel s 12 are converted using | abels 22 of
di fferent di nensions, the |abel dinensions being
specified in accordance to the requirenents of the
end- user (custoned% The RFID | abels 12 mould_als?
Reloring Be EigotiedRiiD HabBli?i @re nFoRYRItGbnUsiRg fabels 22 of

disltdnt EdinddndiBRs Clihst %llﬁfl-diﬁifﬂn@lddn’ﬁ%ﬂe‘éné.%ﬂ&lﬁﬁ@cﬁ Oihe accordance
cCones I n nan | Zes. ustrated,i n Fi re D,

t§ B8 SRS TBans c @ aithe oriid des (oot it o i fipQabels 12

WM amsb IﬁbeeZté Be agvibdde@ 2witi) spé’hnéncappfomnialmme as required
0Sji, L i o each D 1 | .22

bgl thesf;| me.1|:he RBE[\BNee%&gs ]12M rgfoﬁge%§@§ hnz &EII% sizes.

Itastrated ninoFtdhe2 | abeIREAD iasbetlheﬂ@f odle ﬂléfaénd’efrﬁ@fe@rﬁ tShzes, as

?owsl{rp'ﬁGOf%(M‘e Ar{@]bfa‘iGZZI2 (B}S'hear{dab?llé 2??«:& Mg el naﬁ;ﬂ’%xnmate
e RF

orm o | i ner imlarly th | D tags
POgHERN i Af t e oRMBT 20 r&l‘l %?h'RFﬁecgaé%bﬂ' 22Baf%ha"m Tshown.

ﬂfb{wemé@tn Q;SotRF‘I {ﬁnt%iﬂ\tgﬂetbdi@%TEbDRF&b)eﬂagéﬂIlatccahé |h|ede| 22 is
u S a t

FRiaabry Agorngon 3pndne s ool Y & Snpalbaqebels 22
contes tine sherofodml alfel a 228! awfdliser &20.uimilarlye thatRiiDofags 11
c%ﬁ% tagspdl fb?‘mc%?VErrto?ldoF 0 FﬁFIIIP {el s, 1%dt9ht BSnversmn of

guantities re the custoner.” Since bot
REIPs tep ahid uo| REID 2@b%ir132| i$ resirrigd ot hwhen) éhhé\fét tBF'D tag

PA Ok'ssl%'ﬁm&ﬂje%t otnli'@ (h%f st 1aBBEY2A0 BRSIEMCRF I &ag 11B is
enbeddi ng of eac %)taq 11 onto each | ah

qrﬂb?%%e%o?'?t@clth?)8§9?n tzrﬂ%af‘ﬂesosﬂ@efmgﬁéf‘egb%ég of RFID
tag¥i mamief tosvaney ©f RO RabBIY ag 14. tHe gquahtitiemnsequired by

tEgcgg%%gg iﬁtf:eog) I'heRg lﬂjcggg ‘I %h(? flﬁé/reg§ M |r{'\PoIIs both

(RS ion,
ratlsudtaventt® beedispensed 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 the liner 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 1 is linked to
the PLC Controller 3, which is also connected to the RFID tag dispenser
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made to the electrical notor 5 and driver roller 8
ensure the bar code printer 4 speed is correct. The
wo ennsienIof the |iner 20 i s checked by adj ust neait/Se1004/000302
roller nodules 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 di nensions
speci fied by the custonmer). The liner 20 is al so
prepared with pitch marks 2 1 at regular intervals,
the intervals being the beginning and end of each
10abA| check phethe ipiicarark sssiseg I dvasr tedbe opaormed t onensure

the - picheabri Usedsort NRAnMREEc@RES thfbtlabﬂerthgopitﬁh marks 21A,
mounted onto the rolle dul es at

th
20001¢ Gon2bp* 8ndatp 0R1 | B AE- URAIS PORUTRFNS iRy 5 gpscribed
herdfG, chelpltenth R uhsodf1 isheddsabidlest 208, tB2Bpion smrbnsensor

t | i S..Li
T Uil RS, Sohe o R RLEE gt B B
dal Dlscagbell $petedr 40ove\ theetheoR0t lve i t ahy pasKiosertrst suited
% d@gct othtéeafﬁﬁﬁrhf Orﬁgﬁ{j 3P QFS%"F %]Qi%lep' ol WRIrk S\tl%‘r?‘ofme pitch

can accur etect the pi ks 21A, 2
mayk Qeflﬁyfaﬁdb%ouﬁ)‘?\d Im thife iRKeMieMb ol rﬁen@'somﬂ%?hb'res that one

FRICHaPRAsBRES N, beorl%catetcprbéfﬁwk theNFr 20 landdewer idigth mark
and tHH sl tch al& sSensor éocat ed bel ow the |iner
seisofdvRs decat °t"8h”?rear'k"e§e?n 1 can al so be

| ocat ed above the liner 20 or in any position best

éﬁakeg{hg&sd ar%;cet 2t QF Qll\%cgro%rsg gf ]Thel tin\.}esht%(?\SSi'lﬂ"ee RFID tags

t noret
Theeat itban rlntounsedal 90 pibes R ttmt dmnpet 9. nakrhe RFID tag

AEPSRderl 10 Ha%cét ﬁ‘#l@eH%etnt%ﬁ\d | fiefs o#0 Zar\WEIQIﬁ‘e sp'ltnfk@d to the

mar Kk sensor be | ocat ed above the |iner 20

%lh%vvsc%’tté@@’Z Bt WReNpriockade! o2t ife MAYEALTVSH. tg‘ﬁe pitch - mark

sl%ﬂslartﬁgsuilel pich trhgrk nedndbed 10rddibetsRAND pid¢h marks 21A, 21B
ens

e edgg'ﬁﬁ%g%nl@‘r% SYURIE | Phicad 12Bo% HEZpLA Sighal is then
@nt byl Itee pBtchVhaink 3ehabel 128 | thenDRed @oatrdlitee Si tveliich then
ch nﬁ?}ﬁgl %iAtn% RE‘ﬁhd[E%relﬁs@ %rnsl){%gt gﬁlﬁfzﬁﬁapé%pensmg
sﬁn&@rlbbwhll 2gend\ @i (pigihali dot Heef 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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sent by the pitch mark sensor 1 to the PLC Controller

3 which then send a signal to the RFID di spensing
weens0s1122 The RFID di spensing sensor 2 will seemS@2004/000302

signal to the RFID tag dispenser 10 to i ssue anot her

RFID tag 11, thus noving the next RFID tag 11B into

position for enbedding onto the next |abel 22B (with

pitch marks 21C, 2 1D). The speed of issue of RFID

tags 11 fromthe RFID tag dispenser 10 is now aligned

0 e h eed. of in
g EPERE Mg Prdcleb pEnSBCR 1t rdnling; nF GierbRbibdifier the
lmrerrzot m@vmsstpwﬁs@— tme b@rtme geute R Dheagiteh n@@rrka@M 21B

A maesdeduppt @a@@cbﬂ "P‘Peihezaln'e'? dggs” d%Y@ﬁ&dSBpt the Qfitch mark
thelabel 22 at the enbeddi ng stage of proces

seRser dal i DriRkintags 1¢dp r then ofeve tfﬁ'é"’aF’ECmet ﬂlﬂ | RFID tag
BspdH g By nghd oambeadwe sheethef « b&%ue §otRFIdD tR@S label 22.

f RFI D 0 Wi
T, dRER 2o eimestdGE st "B FIRIE Rl f1pRoRERERFG 1aber 120
id1fhers nmﬂmddekdmgnt(@otblee €ncieett a;tpahe"ba)f codee plrintet 4). The
h Fl 1B,
r{e@z?eh.é@%ég%ﬁ%so £1¢ 118559 gé%coladt fi‘%geﬁ ?2 BS | ;@ggd@gected by
the piHkbenmask sesgee 1t hd sienli amsgﬂtbMethstpDchag@rhlserssor 1 to

tﬂ@tPL@odo‘ﬁ@r%@IeQr3 L oQ t&«lrgh&h@h@ tOBRtrdlIbHaE | 98n§PUL dsugnal to
result damage to the chip in the REID tag 11.Fi

tEﬁdﬁE'Q hé SReocE 8RRt 104 sC3yping yRFAR da8crh 1be’d’ be issued

feah| | ge RAED! | fay Zﬁsﬂ’ﬁhs%‘i towar dgetllgextbmmod&g 11B to be
r i n Itc S

TULCTTS {H%P iR 38 Farcfo bPect Gt el o bl I  second

lebeﬂs@ZBl TAnd?Fer[bmeag)rQQess ¢hermbeddidgf @r ViR d ftragn'i‘t tho the

D 1 ddgd ont t
E8L 02" 0GR, 9503, SEPEOARY O Qobloled R e L
Qwrwmr[)?'ta@'qmre(q%ws'a FINPS| Axem !zszm the tphleh mBlkegsensor 1

AHPNYF (O 0gilkgeRETYdede@ort 1@ aRarwhRHe iRtLH &orfdol ThE speed of
next pitch marks 2 1C 2 1D of the second Iabel 22B. i

TREmAEL eCfednBy WP APt etk sess 197 AlSiUnall i RFID tag
diepéndnr tdhe pitch mark sensor 1 to the PLC Controller

3. In turn, the PLC Controller 3 sends a signal to

After the RFID tag 11 has been embedded onto the label 22 to form
the RFID label 12, the RFID label 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.
12
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the RFID dispensing sensor 10, causing a RFID tag 11
to be issued fromthe RFID tag dispenser 10. The next

wOoRloR0sEagy 11B t o be enbedded is then noved f orper/sG004/000302

be enbedded onto the second | abel 22B. The entire
process of enbedding a RFID tag 11 onto the | abel 22
to formthe RFID | abel 12 is controlled by the PLC
Controller 3 which receives signals fromboth the
pitch mark sensor 1 and RFID di spensing sensor 10 and
which in turn control the speed of novenent of the
l'iner 20 and the speed of issue of RFID tag dispenser

t t t Qnt
g Shet oFELD bied Spaess e opt o

SRBSRS Tt an@h@ nBXiDstdgRENSARD t hiseNgPhde, the ER'FD 9f b e RFID

dls?pér%n’i@V%éd? y A fkﬁ @%cglng@dp wtrflattert abnaaﬁ@est heebmocessleto be
rnted onto e t

peridd sou e |t T Teremaaiy prfifes’ BEATTRAshEA 1 3e RFID

|sheiotedoanésidmeo RBeDcheasd d@t |031Ispmthf|tbeftae tdfatpitch mark

Stéz%tscrh,1 again in accordance to the requirenents of the

cuStoner. The finished RFID |label 12 is then noved
forward by electrical notor 5, and rewound into a roll

Wil &M 8886 dfined CoiHeL thvitich Rave b%elaBdegcritQadﬂﬁ@ should be
1D and so on can be an eye nmark or any dot or {1% égFtt

%Pﬂ)aﬁ%t'?k|'W§j"e"?lﬁe"kﬂtt"&‘i'°h‘ﬁr’!29d'zf'fﬂtm?sil arsangegRR'sy sypstitutions
aQ@ﬁaﬁbﬁQ &ed Wafp%t%@rtlﬁl thoel emtmrdulnum mdy occur to persons

e ons mar ns

553%({; eeﬁéto‘fv'tg thg ?Jtﬁ o Ecsfr |°c"qée°#sag'?gf ?ﬁe %al\f?f)tages of the
pe sprinshventiems dccgrdiaglybet sshphid obe ecleary sedstatoodhihat the
p'?ggpnpin%%ﬁﬂﬁhqg Hqﬁ&rnd%d%uﬁg IR @%%2 the partlcu|ar features and

counter he process descr | I nvol ves the
Sthwt@fesanh?i‘eﬂ@lhefﬁﬁ? kdeeerird 1andd dePipted dnspBAsiatgompanying

FaNFNYs. At ié I?ﬁerre%l% Rtedd&y RFE@VQ# %Desftﬁdmﬂloﬂﬁmrong laSteratlons
secondar in that it enable rocess t
gﬂ f&ﬁs E’Llp“ese"t

5 afasiations WiheuhGeBRRIng Trim JaP TR

ihOe M M alsalFlnelb ¢ o @appended eldiemscarri ed out only
with the use of pitch mark

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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sensor 1. Wile an enbodi nent of the invention have
been described, it should be apparent, however, that

woa0060819900di fi cations, rearrangenments, substipdit/86me4/000302

alterations and adaptations to those enbodi nents nay
occur to persons skilled in the art with the

attai nnent of sone or all of the advantages of the
present invention. Accordingly, it should be clearly
understood that the present invention is not intended
é()'@E limted by the particular features and

sﬁﬁ %ures her ei nbef ore described and depicted in the
acconpanying drawings. It is therefore intended to

1C°V;?ra? emVUEd! ﬁ@ﬂbﬁ' Cé“k?fﬁta@'ﬁ@&ﬁﬁe%slaﬁgp 22.in a liner 20

'ons w thout departing Sco
f@put:huet RMTPE R Obr batait cohwmqrbﬁf aBFuaftraled1byOt IR«EID label 12,

tﬁﬁp%éﬁm fAAnGE atMNZAWSt%FEgE@nQEr THE HME@'T& QPlurality

nvention will assist in reduction of

bot h
HafdrPaltagdsiidge? aHBeExERNERVIRY aBorPlHtRAlttY 85 siabelt &4 spaced
aplak) t&aercmd@nésmacteﬁeu@fpweemmeadmgtae RReP20, driver

S 80 SRRl P« & BT RD, BRSF 8RB el taos 1
fcovqﬂdl,caadxhrar@d@sepnritlerdnﬁbrypanting)f foér daf avdes tasrwell as to
nﬁ‘{@%ﬂﬂ\a{)q ndtO3Y RS W, S?rpéar ‘Fer’ﬂa‘r&ﬂ?ﬁgr EéYiEEI'D tags to

As a result, e costs o [ abel s
woul d be S|gn|f|cantly reduced t hus maki ng RFID | abel s

a norchavabéied0onhhied m.wny‘fta«stmwk@gaﬂ;\ogzm | 16S demdte the
ot her hostile eaee{ ronmenft ﬁr% gode | abel s may

not PESHYNATa8NGANdieg Piveas bseas? mto embed a RFID

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

of baf itltc%owaerrk%e%ogf Rgbg) tag 11 to RFID | abel 12,

the system having at | éast a RFID tag di spenser 10
having a plurality of RFID tags 11, a liner 20 having

a pluy ¢id¢ycehtrbfilbehs 22 spaced apart, roller nodul es
7 to ensure proper alignment of the liner 20, driver

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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roller 8 and electrical notor 5 to nove the |iner 20
and RFID tags 11 forward, a bar code printer 4 for

w@eoososngy of bar codes as well as to nove the PETEG2080000302

forward, the system further having:- each |abel 22

marked with pitch marks 2 1A, 2 1B to denote the

begi nni ng and endi ng of each | abel 22, a pitch mark

sensor 1; and a PLC Controller 3; wherein the pitch

mark sensor 1 detects the position of the pitch marks

2 1A.21 B of a first |abel 22A, the pitch mark sensor

31 sdndsitehsmakl sepsathd FPr DAt agysiesheltseambed t ¢ jRERtag 11

odtdFh Didrd Qﬁé, ||t1h§ iipeHe20f fdthhBF'pDr;S@éb oL BBE¢AScIW@rsion of

Fg:lurallty tasll al o rds &Qellner 20,
dBstagg d ftPrgtF'P{FF@%'a 119§t aﬁ‘é h‘?)eﬁ % bnehb ¢lagn 2. the

plitchSmdrRbeéngerA 1t (beﬁ)rﬁg)daJC;ﬂ\d:loéldcﬂtlc Reddxdrabel 12A on

whi ch information is further encoded and printed onto

the first RFID | abel 12A, the PLC Controller 3 then

4novés pitskecovadk RE¢msdrag IdB wowaydtemhéo | émbed20a siBFID tag 11

q%fe@tfa&%ée%% R R tli%%rléga i q%eﬁg?,goww aat%ﬂcemers.on of

the ner 2 system t
RittPetida HFItD (RiYD11abek $2.4 qsalsépinged jm %lalmn‘ermchl@aﬁ 2, the

pife® PMBROS&M¥forbat ghingoReloptienl OkefbdD tag 11 to RFID
| abel 12 , as clained in daim1l, the system having a
second sensor, the second sensor being a RFID

ol SperBFlm sepsasm@ 3endopi 2 cformar lsysesraotto lefnbedaa RFID tag
y F 1 .qpt

15‘ OIfaggPt € IOUIFEIi (?s']ieea}gfzjoba{?gh&ceor# pglg%n oFg@I E)onversmn

O:fag?FllD tag RAFI O |RBED lgbelad2¢| asmstimedCimi Blaimor2, the RFID

A iRidg wﬁsd}' bCh iRy Ka SEHLI0E 1L tRET S¥hprPhot o€l ectri ¢

sensor. pitch mark sensor 1 for a systemto enbed
a RFIDtag 11 onto a label 22 in aliner 20 for the

AUl ROSRF mbehsm@nveéﬁs&n 20ffoRR Dsytsﬁ@mllot @rri%‘adDa RFID tag
1|1agﬁ{o 12, Ia% C&?' landa ! Il?ner aﬂo foro[he [%r?)]o%é of %atch 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 wused 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, as4 claimed in Claim 1 or Claim 2, the
pitch mark 21 being a tiny perforation.
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pitch mark sensor 1 being an optical sensor. 5. A RFID
di spensing sensor 2 for a systemto enbed a RFID tag

wdiooensa9a | abel 22 in a liner 20 for the purppSESGI004/000302

bat ch conversion of RFID tag 11 to RFID | abel 12, as
claimed in Caim2, the RFID dispensing sensor 2 being
a photoelectric sensor. 6. A RFID dispensing sensor 2
for a systemto enbed a RFID tag 11 onto a label 22 in
a Iiner 20 for the purpose of batch conversion of RFID

1to RFID |a 12 asclalrredlnCIal
IQFI DAJi 8PERs L gﬁsé’rseg bei Ag 8YEEMhtINGE Eﬁ‘gor %F'D tag 11
opitd ch matfek 221 mlsedlnnrerazeysmerthteopemm af REdaﬁbhtwvblsnon of

R0t B0 s HPDPal 20 oS sleled I P45PF 81 cHRiAin2

pitchi medtki @1Chaing = d:un@al m 2 the pitch mark 2 1

being an eye mark. 8. A pitch mark 2 1 used in a

systemto enbed a RFID tag 11 onto a |abel 22 in a

1ineA 20iteBr MaAE Bdr 568 o Bat SHSEONVEY s¢BReds RARDID tag 11

ondg éllzétSblR@ZDlhaEe'Imlaz 26?- f%ﬂ ahBe@urpodd t@i‘ Wbitdhfconv;rsion of
|m e .re Shragion rk.

o B85 ok a1 1R8I Foa o) Beduiy & 1Elod 8F Y 2. the

piet ]:ilaranlzo aelrapan deintathon.i ner 20 for the purpose

of batch conversion of RFID tag 11 to RFID | abel 12,

as claimed in daiml1l or laim?2, the pitch mark 2 1

1Pei My anethed der porhd oa. RFEIDAagi ttienkmr& Bbel 22ei@ jan liner 20

far Sthet ?Mﬁ&@@bega@h%%@eﬁﬁgnléf ®RHID fag! PPelo %nm IQbeI 12 for
i ner for the purpose of batch conversjon of

| D
2 ayysiamiap P ITPGLE Glaim J tBE HRad FOCRBiRoL orthe following
stkpé:m 2, the pitch mark 2 1 being a bunp. 11. A pitch
rrark 21 used in a systemto enbed a RFID tag 11 onto
a label 22 in a liner 20 for the purpose of batch
conveanagikimg oéaéiFl Rbiehg22 1with RRcD madel 2112, 218 claidmpte the

n Cldihding” ot MBifg bM%ach 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
Controller 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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pitch mark 2 1 being an indentation. 12. A nethod to
enbed a RFID tag 11 onto a label 22 in a liner 20 for

wo becpsripose of batch conversion of RFID tag 1ACT/SGHGE/I0302

| abel 12 for a systemas clained in aiml, the

met hod consi sting of the follow ng steps:- marking
each label 22 with pitch marks 2 1A, 2 1B to denote
t he begi nning and endi ng of each |abel 22, detecting
the pitch marks 2 1A, 2 1B of the first |abel 11A by

the pitch mark sensor 1; transmtting a signal from
the pransmitiik aepivall trem; Hoemritehcomerioiseapor3 1t 4o the PLC

nove ghrtidifdr R B t agudd AthoWer s e dispehsbrhel 28Assue a
for enb ddlnag enbedding the first RFID tag 11A onto
|1

the M5 18Q 22A to formthe first RFID | abel 12A;
nmoving the first RFID | abel 12A forward towards the

bar code. printer 4 and iver r er. 8 for. printi

and é;ﬁ&%'df)gng? r?S\?Pﬂg aRE([—:[I():o ¢ Igioéelt°22%°¥%r%adg%oﬂ?er1esecond
pi t chaber R28efgnembeddeigcti ng the pitch mark 2 1C, 2

1D of the second | abel 22B by the pitch mark sensor

1, transmtting a signal fromthe pitch mark sensor 1

ans siee opL TNt @) Rg#Dstqgﬁ ddusaet Al rbeddgyd onto the labels

3 PRINSRIforkatiéh | SdiRIed BndDphridded lonteaWsd FKF1D 198emNA 2.
RFID tag 11B to nove towards the second | abel 22B for

enbeddi ng, and so on until the RFID tags 11 are all
inbefldadetinido tbhenladil @ RFi@ntag nfloombd | anlaredtod@din a liner

i nt t F | t
AROS B L LTI Rt Furbad TELOCRAD taber 12
fohe puspetee afs belabhed omveCddion 2of tREIMetheg 1donséstig Dof the

foRB&Inglteps:-

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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for a systemas clainmed in Caim2, the nethod
consisting of the followi ng steps:- marking each | abel

wWQ@200608119pi tch marks 2 1A, 2 1B to denote the PeOsQII0ONG0302

and endi ng of each | abel 22, detecting the pitch marks

2 1A, 2 1B of the first label 11A by the pitch mark

sensor 1; transmtting a signal by the pitch mark

sensor 1 to the PLC Controller 3 to nove a first RFID

tag 11A towards the first |abel 22A for enbeddi ng,
enbedding first RFID tag 11 onto the first |abel 22A

to f dramsrhdintg rastsigiID foalibe PLEA Comgolher the fir st

RFI D | abel 12A forward towards the bar code printer 4

for printing and encodi ng; novin% a second | abel 22B

f or vaAPSPUtttNge Bi Sidatar Kogenths PLEC dePBEP|!Ry Phdo the RFID
pi t cRigpnsing 1éarkbr2 OfcallBthds emenRFimbelg didBehyet ho to issue

pi tch sensor,  1,transm tti a,signal to the PLC .
Bont Pol TEID 3753 ddsHrof rifen &Fthatsd FofisphBspi 10 Foving
Cont setbrd RFtD tdye RFBDtavapsnsiheg ssensdr |2belca2ii ng

the RFID tag dispenser 10 to issue a RFID tag 11 from

the RFID tag di spenser 10, noving a second RFID tag

11B teoweadiing héhe ecorrdndab&F IP2Bagnibldddi mptehdhe segead 1abel

RFI D2obag td ¥6rRnNhOsédeh S eresl 1h8Be! 1222 bhdtsHowny; a

second RFID | abel 12B (not shown); and so on until the
RFID tags 11 are all enbedded onto the | abels 22 and
andf Gonaini ooneNahdeFabDd topgs ntedronild temebdFddd |atiel she labels

2]22'and information encoded and printed onto the RFID labels 12.
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