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(57) Abstract: The invention
relates to a wireless communication
device that is coupled to an energy
source, such as a battery (3Ct),
capacitor, or solar cell. The wireless
communication device is coupled
to a slot (40) in the energy source
try form a slot antenna for wireless
communication. The slot antenna
communication  signals
from an interrogation reader or
other communication device. The
wireless communication device may
be attached to a device or container
for purposes such as communicating
information regarding identification,
manufacturing, tracking, and the
like. The wireless communication
device may also be coupled to the
energy source for power.
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WO 03/092116 PCT/IB03/02252
ENERGY SOURCE COMMUNICATION EMPLOYING SLOT ANTENNA

The present invention relates to an energy source communication
P ¥

device and method that employs a slot antenna.

It is often desired io provide wireless communication on electronic devices. One
example of such an electronic device is known as a personal digital assistant (PDA).
PDAs are small computing devices that are most often powered by batteries and can
store electronic information, such as contacts, emails, to-do lists, memos, notes, efc.
Many electronic devices are equipped to communicate wirelessly with other electronic
devices to transfer information. These devices are equipped with infrared
communication ports. Some PDAs require line of sight communications that is subject
to interference from surrounding light sources, but others use omni-directional radio-
frequency communication.

Radio-frequency communication requires transmission and reception circuitry.
Often, this circuitry is provided in the form of a radio-frequency identification device
(RFID) and antenna. RFIDs are becoming smaller in size with advances in technology
and are therefore able to be placed in smaller electronic devices, Many electronic
devices provide enough space to include a RFID, but do not provide sufficient space for
an mmpanyizzg antenna. Depending on the RFID operating frequency, antenna size
varies and can be much greater in size than the RFID. Even if an electronic device
provides enough space to include an antenna, designers of such electronic devices are

still faced with design issues surrounding placement of the antenna.
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Therefore, a need exists to provide an easier method of including an antenna for a RFID
in an electronic device, and especially in a smaller electronic device, that conforms to
packaging and/or size constraints.

The present invention relates to a wireless communication device that is coupled
to a slot on an energy source to provide a slot antenna for wireless communication.
Such wireless ‘mmmunication includes identification information, manufai:mﬁng
information, tracking information, ;and the like.

In one embodiment, the wireless communicaﬁén device is atta;:haa to a;ccizi—'céll
batféry. The wireless cofnmnnicaﬁon device is coupled t6 a slot formed by a separﬁor
betiween the positive and he\gaﬁ%e terminal of the Battery 1o form a slot antenta. The
wireless communication device is also attached to the positive and negative terminals of
the battery using feed Tiries to ‘provide power t0 thé wireless corimunication device,

In anothér embodiment, the wireless communication device is attachéd to a coin-
cell battery that is essentially the same as the preceding embodiment. However, the
wireléss” communication device only uses a single feed line to attach the wireless
communication device to the positive terminal for power. The negatiife‘ power mput to
the wireless comimuication device is duectly atfafgheé to the negative terminal of thie
battery in lieu of using an addiﬁéna'l feed line.

In another em&odzment, the wireless commiunication device is coupled 1o the slot
of a battery at two different points to forxn a slot antezma The couphng of f.hc 'mre}css
communication device at more than one feed pomt alters the radzatzon pattem of the slot
antenna.

In another embodiment, the wireless communication device uses 4 feed pomt to

couple the ‘wireless communication devxce o 3 s}ot ona battery o pmv;de 4 slot
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antenna. The feed point also acts as a feed line to couple the wireless communication
device to the positive terminal of the battery for power.

In another embodiment, the wireless communication device is attached to a
cylindrical-shaped battery. The wireless communication device is coupled to a slot
formed by a separator between the positive and negative terminal of the battery to form
a slot antenna. The wireless communication device does not attach fo the battery
terminals for power.

In another embodiment, the wireless communication device is pléiced 'a’é;oss' the
slot of a battery to provide a slot antenna. “Two feed points are used #5° couple the
wircléss commiunication devibé to the battery for power. One feed point is coupled to
the positive terminal of the baftery, and the other feed point is coupled to the hégative
termifal of the battery.

In  another embodiment, the wireless communication device is coupléed across
the slot’'of the batfery as'in the preceding ﬁéragraf;ﬁi In"addition, one feed poiiit is
'oouf)lcd' to the slot at a different point to change the effective length of slot for
impedancc matching and improved antenna p‘crfdzm‘énc’:e; 4

I,n a.nother embodzment, the erelcss commumca!}on device is attached to a
cylmdncal»shaped battery The mreie‘ss"oommunicahon dévice is coupled to a slot
formed Sy a's*',epéramr between the posiﬁvé and heééﬁvé tenznina:l) of the batté;'y %5 form
asiotantenna The wireless commumcatzon dev;cc is also attached t0 the battery
termmals .to powcr the Wireless cgmmumcatlon devxce :

‘ In another embodxment the ‘ \mre}és‘s ' comimunicition’ device is " attached
undemeath the sleeve of a battﬁry The sleeve is pl aced over the mp of the body of fhe

battery and the' attached wxre}ess commmcanon devzce to enc&psulate the wireless
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communication device to the body. The wireless communication device is coupled to a
slot in the battery to form a slot antenna. Placement of the wireless communication
device undemneath the sleeve of the battery may be done during manufacture of the
battery.

Ways of carrying out the invention will now be described in detail, by way of
example, with reference to the accompanying drawings, in which:

Figure 1 is a schematic diagram of a wireless communication device
in the prior art;

" Figuré 2 is a schematic diagram of 2 wireless communication device
attdched fo a Cotn-cell batlery for power and coupléd to 4 slot on the battery to forin a
slot anterina;

Figuore 3 is a schematic diagram of a wireless communication device
attached and grounded to a"coin-cell battery for power and coupled to'a"slot on the
battery to form a'slot antenna;

Figure 4 is a schematic diagram of a wireless communication device
having a combined feed line and feed point to couple the wireless oorﬁxgunicatic;n
device to a slot and 2 battery terminal ’fdr‘{:xcxife:';v

“Figure 5 is aschematzc ‘diaéfrég of 4 wireless communication device
attachéd to a coin-cell baztte:ry for power and coupled to a éic;t m .the ba&erﬁf ;at multiple
éoints to form a slot antenna;

?igﬁré 6 is a schematic diagram of a wireless communication device

pi'écgd across a slot formed by a battery seal to form a slot antenna;
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Figure 7 is a schematic diagram of a wireless communication device
placed across a slot formed by a battery seal to form a slot antenna with one feed point
additionally extending to cross the slot at a second point;

Figure 8 is a schematic diagram of a wireless communication device
attached to a cylindrical-shaped battery and coupled to a slot on the battery to form a
slot antenna;

Figure 9 is a schematic diagram of a wireless communication device
attached to a cylindrical-shaped battery for power and coupled to a slot on the battery ét
multiple points to form  slot antenna; and

Figure 10 is a schematic diagram of a wireless communication device attached
underéath a battery sleeve and oupléd 1o a slot 6n'thé battery to form a slot antenna.

The present invention is diréted to a device, syster ‘and tiethod of using an
enefgy source i an ‘eléctronic devics as @ slof antefma’ Referring riow fo the drawings
izi"}‘;énéraig and to Figure 1 in particular, it will be understood that the illustrations are
for the purpose of describing specific emboditnents of tie présent inverition and are'riot
intended to limit the invention thereto,

F}Gure 1 ﬂlustra*;es a typlcal v;flreless communication device and communication
system in the’ pnor art. Thc wzre}ess commumcatzon device 10 is capable of
commumcatmc mformatmn wx.reiessiy zmd may I{;Cludé a control system 12, a
commumcaﬂon clcctmmcs 14 a mamory 16 and ‘an energy solrce 17 The maless
c{;smmun;canor; deﬁce 10 may bc a radm-frequency 1d€:nuficat10n dcvws (RFID), bt
the éresent mventmn is not limited to any partxc:uIar typc of W}_reless comnmmcatxon
device 10. The m@mmﬂon electromcs 14 is coupled to an antéﬁgza 18 for x;fzrelessly

ccmmumcanng mfonnatlon n radwfrequency signals. The commumcaﬁon electromcs
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14 is capable of receiving a modulated radio-frequency signal through the antenna 18
and demodulating the signal into information passed to the control system 12. The
antenna 18 may be internal or external to the wireless communication device 10.

The control system 12 may be any type of circuitry or processor that receives
and processes information received by the communication electronics 14, such as a
micro-controller or microprocessor. The wireless communication device 10 may also
contain memory 16 for storage of information. Such information may include
identification, tracking and/or other infbrfﬁation desired. The mcmc’;‘rgf" 16 may be
electronic miemory, sich’as randorm docess memory (RAM), fead-orly memory (ROM),

oy
o,

flash memory; diode, etc., or thé memory 16 may be mechanical memory, such as'a

‘Swiich, dip-switch, ete!

Thé enérgy source 17 may be any fype of enérgy source to provide power to ‘the
cbinpotients of the witeless communication devics 10, including, buf not limifed to, a
battery, a capacitor, and a solar cell.

Sormé wireless comrfiunication devices 10 are termed 5‘&0666’*&&36@5 méaning
that' they receive and transmit data usmg ‘4n energy $ource coupiad to the mreless
o‘mz’}mumcatlon device: 10. A WIreless commumcatxon cievxce‘ma}' use a batt%} fc;r
power s descnbud in U s. Patent No 6 1::0 602 e:ntzﬂad “Racilo frequency data
mm@caﬁens devxoe or may use other forms Of enAe:r,gye and,!or power, such as a
capacztar as dcscnbed in US Patcnt No 5, 833 603 e:}t:tled “Implantable bzosensmg
transpander é@ﬁ of the preoedmo patents are mcorporated herem by reference in
theu cnnrety 'A

Othér wircless communication devices 10 a%e terhed “passive” devices meaning

thiat they do not actively transmit and thefefore may ‘nof need their 6wn edérgy sourte
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for power. One type of passive wireless communication device 10 is known as a
“transponder.” A transponder effectively transmits information by reflecting back a
received signal from an external communication device, such as an interrogation reader.
An example of a transponder is disclosed in U.S. Patent No. 5,347,280, entitled
“Frequency diversity transponder arrangement,” incorporated herein by reference in its
entirety. Another examplc of a transponder is described in U.S. Patent No. 6, 501 435,
entitled ‘Wireless Communication Device and Method,” incorporated herein by
reference in its entiréty.

‘Figure 1 depicts Communication btwesn a wirsless communicafion’ device 10
and an i}ztérrégatidn readst 20. The mterrogaﬁonreader 20 includes 4t iﬁferméafion
communication electronics 22 and an interfogation anfennia 24 T‘hé.iﬁtérfdggﬁgn teader
20 commubicates with the wircless commimnication device 10 by emlttmgan elecironic
signal 26 modulated by the inferrogation’ communication electrohics 32 thiough' the
ixii;frogation antéuna 24. The fnferfogation antenma 24 may be any type of anténna that
‘can radiate ' 'signal 26 thronigh a field 28 $6 that a reception device, ‘s“izéh' as a wireless
cominimication device 10 can receive such signal 26 through its own antenna 18 The
ﬁcld 8 may be electro~magaet1c, mavnetzc or e}ectnc Thc fssonal 26 may be a
messaga ccrntammg mf:ormat;on and/or a Sp@‘ClﬁC request for the wzre:less
c&iﬁiﬁéﬁiéz{ﬁdn“éeizidé 10 tc; iaarférm a task.

When the azztemza 18 is in the presence of the field 28 emitted by the
mterrogatmn reade;r 20 the commumcauon electromcs 14 are energzzed by the energy

sxcnzl 26, thercby cnerglz;mg “the mre}ess commx‘zmcz;t}on devxce 10 The: wxreless
cammumcatmn devxce 10 réfiaing enerozzcd 56 lcmg as the dntennd 1815 in the ﬁf:!d 28

of the mterrogatzon readcr 20. The commitinication eiectromcs 14 dsmodulates the
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signal 26 and sends the message containing information and/or request to the control
system 12 for appropriate actions. It is readily understood to one of ordinary skill in the
art that there are many other types of wireless communications de;zices and
communication techniques than those described herein, and the present invention is not
limited to a particular type of wireless communication device, technique or method.

In one aspect of the present invention, the wireless communication
device 10 uses a gap or slot between battery terminals to form a slot antenna for
wireless communication. Figures 2 — 10’ illustrate various configurations of ‘sl‘dts;in
batieriés fo provide a slot anfenna 18. The wireléss communication device 10" may
ccuple 0 slof i the \battery to form a slot anfenna 18. Mors informatiés on slot
Zntenrias 18 and their operation i des'cribed in U.S. Patent No. 4,975,711, entitled “Slot
antennd device for portable fadiophone,” and Intérnational Patent Application No. WO
{:}’1‘757'36"75, entifled “Remiote Communication Using Slot' Anfénna” both of Sehich are
incorporated herein by referenée ini theif entirety.

Figure 2 illustrates a wireless commimication devics 10 cmpied to an mular
slot40ina battery 30'to form a slot antenna 18. The \'mreiess commumcatxon devxce iﬁ
uses the batt&ry 30 to prowde power for tmnsmlssmns and to power other com;zunf;nts
of the W1rclcss oommumcation device 10 such as'the contmi system 12 commumcaﬂon
electromcs 14, memoxy 16 and/or other dewces oontamed in the mreless
ccmmﬁmcauc}n device 10.

Flgure 2 deplcts a pamctﬂar tvpe of battery 30 known 453 coin-cell battery "The
battery 30° may a rechargeable battery mciudl but not hmrted to hthium Nzckcl

Cadmum (NlCd), Nickel Meta}-Hydnde (l\lMH) The battery 3() may aiso be noti-

rechargeab}e. The battery 30 may be of : any vo}taoe ratmg I the battery :,»0 is used as
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an energy source 17 in the wireless communication device 10, the battery 30 must be of
the proper voltage to provide power to the wireless communication device 10 and/or its
components or an additional voltage-regulating device must be provided in the wireless
communication device 10. For example, an additional rectifier may be included to
decrease the battery 30 voltage, or a transformer may be included to increase the battery
30 voltage.

The battery 30 has two terminals - 2 positive terminal 32 and a negative terminal
34. The positive terminal 32 and the negéﬁve terminal 34 are separ’atecf by a s&parator

36. Thie sépirator 36 is 4 dielectric miaférial that Créates 4 voltage potential betweén the

'“iiési%ir;r‘é feriifdl 32 i the n:egaﬁve terminl 34, ’fﬁ‘é‘%ééérétc’xr ‘ss";ﬁ;y b ordticed

ébi:i&izéﬁs’"é’rfeiéy“;éf Gaifrents of a particular fféqiiéﬁé§. “For example, the 5étt§r'§ 30may
Be a' conductor at diréct current (DC) or low fréghency éurfent, but may bé' non-
cén&a‘ci:iﬁg at higher fraquency.current. In this embodiment, the separator 36 also acts
as a seal béiween the positive terminal 32 and 'the négative terminal 34 to prevent the
posﬁ:we terminal 33 asd the nccratwe términal 34 from shorbcxrcaxtmc, |
The mﬁreless oommumcatzon device 10 may be placed on the battery 30, and
may be a;ther piaced on ofie’ o:f the termma}s *12 34 of across the slet 40 formed by the
separator 36 between the termmais 3 34, An adheswe (not shown) may be used fo
attich the mreiass commumcanon devwe 10 to ‘the battery 30 The aciheswe may exihsr
be conducuve or non—ccnductlve If the Wireless‘commumcanén device 10 is attached
dnecﬁy te the surfaoe of the battery 30 to prov1de 2 cozmectzon between' the tezmma}s
32, 34 for power, a conductwe adheswe may be used fo famhtate a cembmed

connectxon Cand adheszon.
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A non-conductive adhesive may be also used to attach the wireless communication
device 10 to the battery 30. Examples of adbesives include tape, glue, and epoxy. The
wireless communication device 10 includes two feed lines 38A, 38B. A feed line 38 is
any conductive connection that allows the transfer of electricity. The feed lines 38A,
38B connect the wireless communication device 10 to the positive and negative
terminals 32, 34 to provide power to the wireless communication device 10. The
wireless communication device 10 is additionally greundéd to the battery 30 by a feed
line 38B connection to the negative termin;& 34. An adhesive (not showh)f may be used
to attach the feed lines 38A, 38B firmly to the battery 30. A conductive adhésive (not
shown) may be used with the feed Tine 38B since the feed line 38B does hot run across
iﬁe‘i)tisiti?é terminal 32 on its connection path to the negative terminal 34. However,
the feéd line 388 iay Tequiré a nori-conductive adhesive 39A on the portion of the feed
line 38B that runs acrosé the negative taiminal 38B in’order to prever short-circuiting
of the positive terminal 32 and the negafive terminal 34.' A éohductive adhesfve 39B
may be used on the portion of the feed Ime 38B that runs across the positive terminal 32
{0’ attach the feed line 38B to the pésitii?é f&%mi;txal 3. |

The wzreless cemmumcaﬁon dewcc 10 use§ the battery 30 to provide a’ slot
antenna 18, The ”battery 30 has a slot 4{} created by the sepamtor 36 between the
posztlve terzmnal w’? anci the neuatwe termma] 34. The wireless cammumcatzon device
AID is coup}ed to “the slot 4(} nsmg 2 sm,_,le feed pomt 47 to form the siot antenna 18. A
feed pmnt 42 is’ any typc conduct;ve connect:on thiat allows ‘the' transfer of enervy

\

Couphng the ereless commumcat;on (36‘&’1(:6 10 to the slot 4(} at or prommate to one

féééfibn'dn the sibf 40 créates an antenna radiation pattern similar to a dipblé a;ixtémza.

TheE andH ﬁeldsofthe ;I;ot 'a‘zit'énr'xéulg are re%'ersed from fhe B and H fields bf a
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dipole antenna (not shown). However, it should be noted that the exact radiation pattern
of the slot antenna 18 may be dif'fercn‘t depending on the operating frequency and
impedance of the wireless communication device 10 and the geometry and other
characteristics, including impedance of the battery 30 and the slot 40.

The feed point 42 may be constructed out of any type of conductive materials,
such as copper or Qmin@. Additionally, the feed point 42 may be a conductive tab
like that used in a patch antenna, such as described in U.S. Patent No. 6,501,435,
previously referenced above. These feed points 42 may be three millimétezr's‘ ‘i;ll W}dth
orless.”

* The feed point 42 miay be attached to the Battery 30 uSitis an adhesive, stich s
hose adhesives discussed above for the foed lines 38. A #on-chnductive adhesive (not
shéwn) is used for the portion of feed point 42 that runs across the negative terminal 34
of the battery 30'so that the feed point 42 ddes not form a céﬁdﬁcﬁﬁe connection fo the
néééfive terminal 34.

’ Fzgure 3 illustrates another embodiment of & wiréless odzﬁ;ﬁ'uhicéfion"dé%‘ic‘e'iﬁ
that is coup}ed to & slot 40 to provide a dlpol@hke slot ‘antenna 18 with & radiation
pattem sxrnﬂar to tha cmbodlment ﬂlustrated in Fz gure 2 However the wireless
cammumcanon c‘tevzce 10 in qure 3 Gn}y has one feed line 38A 15 couple th& vvzrclagg
commumcanon devzce 10 to the positive termmﬂ 32 %ot power 'The feed link 388 may
be a C,ondactzve portzon (not shown) provxded on'the ereless csmmumcabon dewoe 10
directly o ‘the negative terminal 34 of fhe "pbiﬁt"’ bt ’at‘t‘a'chmeiz‘t‘“éf"’fhé"iifiréiéé's
commumcatzon devxce 10 to the ﬁatthz 30. .For éxéﬁﬁéie, the Y&rirefess éoz;xzﬁuz;ic;ati.oh
device 10 may havé a pin, if at 1C chip, that i aitached difcety o the hegafive férmiinal

5
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Figure 4 illustrates another embodiment of the wireless communication device
10 where a feed point 42 that is used to couple the wireless communication device 10 to
the slot 40, is also be used as a feed line 38 to couple the wireless communication
device 10 to the positive terminal 32 for power. The wireless communication device 10
contains one feed line 38 and one feed point 42. The feed point 42 may be left as an
open czrcmt or may be connected to the positive terminal 32. If the feed'point 42 is
connected to the positive terminal 32, the wireless communication device 10 can use
this connection as a slot antenna 18 as well as a connection to the battery 30 for p&féér.
If the féed point 42 is connected to the positive terminal 32 for power, feed line 38
provides a connection Eéﬁ*éen the ‘wireless corimuiication device 10 and the ‘negative
terminial 34.

Figure 5 illustrates another embodiment of 2 wireless communication device 10
coupled to slot 40 to ;'Srgifidé 2 dipole-like antenna patiern. The wireless communication
dévice 10'is configured sirtilar fo ‘the wireléss commithication device 10 illistrated in
Figure' 7; however, two feed points 42A, 428 are used to ‘couple’ ﬁthé‘ v}i}eiess
commumcatxon device 10 to the slot 40. Use of mtﬂtzple feed ponzts 4’? may be
deszrabia to c:hancre the raézatxon patte:m of the s}ot antenna 18, andfcr to change
"recspt}on and/or traﬁsxmssmn capabmty Further use of more than one feed pomt 42
may aﬁow the slot antenna 18 and the wireless commumcatzon devzoe 10 to operate at
multzple frequenc;es An axampie of 7 wireless commumcatmn dev;ce usmc multzpie
feed pcmts in a slot antanna is dxsciosed in' pcndmg Us. Patent Apphcatzon
No 10/125 783 entitled “Muitlple Feed Poznt Slct Antcnné "ﬁled on Apnl 18 2002 by

.<\"<v

the asswnce of fhis apphcanon mcorporated herein by referen& in its entlrety
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Figure 6 illustrates another embodiment of a wireless communication device 10
that is coupled to a slot 40 on the battery 30 to provide a slot antenna 18. In this
embodiment, the wireless communication device 10 is placed across the slot 40. Two
feed points 42A, 42B are used; one feed point 42A is coupled to the positive terminal 32
and the other feed point 42B is coupled to the negative terminal 34. If the feed points
42 are non-coﬁductive, the wireless communication device 10 capacitively couples to
the slot 40 between the positive termind 32 and the negative terminal 34 to form a slot
antenna 18. If the feed points 42A, 42B are conductively coupled to the terminals 32,

34, such as thmiigh‘ soldering or welding for ‘example, the wireless communication

£

device 10 may use such connection for both a com:eéhon to terminals 32, 34 for power
aﬁd ‘Connection to the slot 4(} to prowdc 2 slot antenta 1 8 withibut need for a ‘féed'iihe
38!

Figure 7 ilustrates anothier embodiment of 4 wireless communication device 10
coupled 10 a“slot 40 on a battery 30 to providé a'slot antehna’ 18; The wireless
Communication device 10 is coupled atross the slot 40 Tike in Fisure 6. In aa'diﬁon the
feed pomt 47B is coupled o the slot 40 at a different” Qomt 'than' the feed psmt 4?A
This chaages t’he effacﬁve Zength of the siot 40 so' that the 'slof 40 resanates at a
pamcular frequancy of design and assists in matchmg the ;mpcdance of the slot 40 to
the lmpedance "of ereless communication ciéviéé 10 for Improved anitenna 18
pexfﬁrmance The adhesive used for couplmg the feed pomts 42A 42}3 to the slot 40
must be non~conduct1ve in the reglon that the feed pomts 47A, 428 Gross the s’lof 40 of

a s‘nort circuit at ditect current Wﬂl be p]aced acioss battery 30 Therafere the feed

pomts 4.,A, 42B are capacatwely coupk:d fo the slot 40
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Figure 8 illustrates another embodiment of the present invention where a
wireless communication device 10 is connected to a cylindrical-shaped battery 30. The
battery 30 may be a commonly available, off-the-shelf battery, including sizes AA,
AAA, C, and D. The battery 30 contains a body 31 that is covered by a sleeve 33 to
encapsulate the body 31. The sleeve 33 may be constructed out of a plastic or other
encapsulating material and may be heat-shrinkable. The top of the body 31 contains the
pésitive terminal 32, a:rxd the bottom of the body 31 contains the negative terminal 34.
The separator 36 separates the positive terminal 32 from the negative tenmnal 34; ‘as
previox.i;sij’; discussed abidve.

In this’ éﬁﬁé&irbéﬁﬁ:'the wireless commumcatlon devics 10 is attached in the
""" ’I‘he wxreless
Communication device 10 imay be ‘attached to the battéry 30 using Aéh:a&ﬁés'iirei({n‘c'é{
shown), as’ previously discusied. A conductive adhésive may be used if the wircléss
comimunication’ device 10 is'connected directly to the positive terminal 32 withoit nbed
for'a feed line 38,

* Feed ]znes aré not used in this embc:dlment since the wireless commumcatzon
device 10 daes not nse'a battery 30 to prcmde power ’I‘be wzfeicss communication
devzce 1(} eztber has its own mtemai energy sotirce c;r zs a passxve devzce Onc feéd
pomt 42 is used o couple the wireless communication device 10 "to the ‘slof 40 to
provzde a slot antexma 18
CN qure 9 11},uqtrates a WIYC!ESS commumcamon dev;ce 10 attached to a battery ’%O
similar to the embodiment 11] ustrafed in Fzgure 8; howevar, the wxreless comncmmcanén

dewce 10 uses feed lines 38A, 38B to couplc tbe wireless commmncat}on devma 10 to

the posztm'c and ncgatxve termma}s 3 34 respectwely for power Tike that 11] ustrated in
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Figure 5. Two feed points 42A, 42B are also provided so that the wireless
communication device 10 is coupled to the slot 40 at two points just as in the
embodiment illustrated in Figure 5.

The feed line 38B extends down the body 31 to the negative terminal 34. Since
the body 31 is constructed out of a non-conductive material, any type of adhesive (not
shown) may be used to attach the feed line 38B to the battery 30. However, it is more
desirable to use a non-conductive adhesive so that any devices or materials that come
into contact with the body 31 are not émunéed to the negative terminal 34 unwanangly
ThiS ' embodiment Could also be practiced in feverse' whereby the wireléss
communication device 10 is aftached to the lower portion” of fhe battery 30 at the
négative terminal 34, and the feed line 38A is extended upward to connect to the
positive terminal 32. Again’ any type of 'é&ﬁékivérméy?‘ be ‘used to attach the feed line
38A 16 the body 31, but a'non‘conductive adhéstve is inbre decirable;

Figure 10 fllustrates a wircless Gommuniéation ‘divice 10 attachid vnderseath
the Sleeve 33 of a Battery 3048 a converiént ethod of attachment "It this manner, an
adhesive n:iaj? not be 'Sr'e:’fqﬁ‘ixed to 'sectiréthié Wircless comimunication’ dévic miothe
battery 30, The ’mre}ess oommumcatxon devzce 10 may Be attached undamcath the
'slecve 33 ‘during the maﬁufactunno process ‘of 'the’ battcry 30, In ‘this pamaular
embodzmem 2 smvie feed point 42 is couplcd to the slof 40 to prowde 2'slot antenina
18 The wxreiess oommumcatxon demce 10 is not cmzpied o the termmals 32 34 for
power However thé Wwircless’ commumcatzon devwe 10 may use feéd 'hz;;s (not
shown) to coaple the mreless’ commumcatmn devzce 10 fo' thie termmdls 32 34 for

power 1f desned.
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The wireless communication device 10 may also be placed totally internal to a
battery 30 (not illustrated). The battery 30 contains an electrolyte plate structure. A
non-conductive void area may be constructed between the battery 30 plates, and the
wireless communication device 10 may be placed in this void. The wireless
communication device 10 may be connected to the positive and negative terminals 32,
34 for power and/or to the slot 40 to provide a slot antenna 18,

The present invention also allows recharging of the energy source 17 illustrated
in Figure 1 if the wireless communication device 10 is coupled to termmals 32: 321
External radigéfiréq;ueﬁ@ signals received by the ‘wirtless communication devies 10
may cohtain energy.  Since the wireleds Gommtinication” device 10 s tapable of
recelvmg energy froman ‘external radio frequencysxgnai throucrh its anténna’ 18, the
bearihg ‘tadio-frequency signal 26 rather than ‘é‘i}'ééﬁgr ‘c’éﬁhé&:ﬁﬁg the” wireless
communication device 10 fo a powet source! Moré information on recharging systems
for energy sources is disclosed in our Go-pending Intémafional P%f:énf Aﬁiﬁl'idétiéﬁ
réference P/63670 entitled “Energy source rechargmo device and method » filed on the
same day as the pres&nt Intemauanai Patent Apphcmon and moorperated herem by

referance in 1ts anhrety

——————

mterrosz&tion rcadcr 2(} located nearby the ereless cammumcatmn devxce 10 of by a

remote radlwfrequﬁncy transmxtter The wirléss commumcanon dev:ce 10 uses the
anervy ifi the etier y—bearmo radzo—frequency mgnal 26 to recharc’e ‘the energy source

X,

1’7 which may bc a battery 30 The antenna 18 rccexves the eneroy—baannc radm-
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frequency signal 26 that is used to recharge the energy source 17, and the antenna 18
may be any type of antenna, including a pole antenna or a slot antenna.

Certain modifications and improvements will occur to those skilled in the art
upon a reading of the foregoing description. It should be understood that the present
invention is not limited to any particular type of wireless communication device 10 and
its components, the interrogation reader 20 and its components, energy source 17, slot
40, feed lines 38, feed points 42, etc. For the purposes of this application, couple,
coupled, or coupling is defined as either a direct connection or a reac't"iifich‘ couplmg
Reactive cotpling is défined égféitﬁér‘éépéciﬁé;é or indictive oouplmg AR
One'of ordinary ‘skill n the aft will récopnize thaf there are diffetent manners in which
these elements can provide fo accomplish the pregent invention. The présent fvertion
s intended to cover whit is claimed and any eqéi{;giéﬁté. “The éﬁé&iﬁéﬁiéﬁﬁéc}&iﬁéﬂt’s
{1sed heretn are o aid in the understanding of the Present invéntion, and shoiild hot Be
uséd 16 Tismit the scopé of e’ invention in  ‘tatinier niriowsr than the' claims and their

equivalents.
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CLAIMS

1. An energy source, comprising: a body having a first and second terminal
separated by a separator forming a slot between said first and second terminals; and a
wireless communication device coupled to said slot, said slot forming a slot antenna for

wireless communication.

2. An energy source as claimed in claim 1, wherein said wireless communication
e - N -

device is a passive device.

3. An enérgy source as claimed in claim 1, wherein said Wwireléss cormuinication

device is an active device.

4. ' " An'energy source as claimed in any one of claims 1 o 3, wherein said wireless
communication includes a first and second feed lines that are coupled to said first and

second terminals to provide power to said wireless comriunication device. 7%

5. An energy source as claimed in any one of claims 1 to 4, wherein said first and

second feed lines are attached to said first and ‘second terminals using a conductive

adhésive.”’

6. An energy source as claimed in any oné of claims 1 to’5, wherein'said séparator

forms a seal between said first terminal and said second f&rminal.”
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7. Anenergy source as claimed in any one of claims 1 to 6, furthering cdmprising
an adhesive between said wireless communication device and said body to attach said

wireless communication device to said body.

8. An energy source as claimed in any one of claims 1 to 7, wherein said wireless

communication device is coupled to said slot using a feed line,

9. An energy source as claimed in claim 8, wherein said feed line is 2 conductive

tab.

R ATt e s e .. . .
10, An energy Soirce as claimed in claim 9, wherein said conductive tab is around

about three millimeters.

. RS S Sttt , e S oa 4 Ev‘ ;n-«.:‘ Poos o . . . .
11." " An energy source as claimed ‘in claim’8 or ‘claim 9, wherein said feed line is

directly connected to said slot.

12.  An energy source as claimed in claim 8 or claim 9, wherein said feed line is

reactively connected to said slot.

13.  An efiergy solrce as claimed in claim 1, wherein said wireless communication

device is coupléd to said slot using a plurélity of feed lines.

4. An'énergy sourés as claimed in claim 8, wherein said feed line is comprised of a

plurality of feed lines.



WO 03/092116 PCT/1IB03/02252

15. A battery, comprising: a body having a positive terminal and a negative terminal
separated by a separator forming a slot between said first and second terminals; a
wireless communication device attached to said body; and at least one feed point

coupled to said wireless communication device and said slot to form a slot antenna;

16. A battery as claimed in claim 15, wherein said at least one feed point is a thin
conductive tab.

17. A battery as ciaame:d in' ‘claim 15 of ‘claim " 16 wherein” said wircless
communication device is attached to said positive tefminal and said neg’étixie territnal to

provide power fo said wireless conimunication device.

18. A battery, comprising: a means for creating a voltage potential; a separating
means fof créafing & ’ééﬁéré%tign" between said ridans for créating ‘a iléiéaéé; poténitial to
ﬁ‘r&?i'de‘ 2 §1&i‘, an attachment means for attaching a wireless communiéation ée*»}ise: to
the battery; and a coupling means for coupling said wireless communication device to

said slot to form a slot antenna.

19, A wireless communication deviee attacbed toan anergy source, ccmpmsme

a contrcl system caupled to the energy source; and a commumcatzon aicctromcs coupled

antenna,
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20. A device as claimed in claim 19, wherein said control system is powered by the

energy source.

21. A wireless communication energy source system, comprising: an energy source,
comprising a body having a ﬁ,r§t and second terminal separated by a separator forming a
slot between said first and second terminals; a wireless communication device attached
to said energy source and coupled to said slot to form a slot antenna; and an interrogator
adapted to communicate information wirelessly with said wireless commumcanon

device.

22.  Asystem as claimed in claim 21, wherein said interrogator emits a signal to said

wireless communication dévice fo powér said wireléss comimunication device!

23. 7 A systéth as claimed in claim 22, wherein said sighal recharges said efiergy

source.”

24, A system as claimed in claim 21, wherein said interrogator communicates to

said wireless communication device to transfer information.

35,7 A System as claimed in claim 24, wheféin ‘said informition is corprised from
the group consisting of identification information, tracking information, and

manufacturing fnformation.
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26. A method of providing a slot antenna for a wireless communication device,
comprising the steps of: providing an energy source having a slot created by a separator
in said energy source; and coupling the wireless communication device to said slot to

form a slot antenna.

27. A method as claimed in claim 26, further comprising receiving a communication

signal through said slot antenna.

28. A method as claimed in claith 26 of claim 27, further comprising receiving an

enérgy-bearing signal through said slot antenna’’

29." A méthod as claimed in any ome of claims 26 to 28, further comprising

recharging said energy source with said energy-bearing signal.

500" A hethod as claimed i in any one of claims 26 to 29, further ccmpnsmv attaching
the mreiess communication device to said nega‘ava and posmve terminals of the ENErgy

N F R ): o

source o provzcie power £o the Ws.re}ess ccmmumcatzon dewce

31. A method as claimed in'any“ one of élaiﬁzs 2r6”to 30, wherein said coupling

further comprises coupling the wireless communication device to one point on said slot:

32. A method as claimed in any one of claims 26 to 30, wherein said coupling
o T P I L IPRE s SRALRD O 1N S T\ e TR
further comprises coupling the wireléss communication deviceto™a plurality of points

on said slot.”
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33. A method as claimed in claim 30, wherein said attaching the wireless
communication device to said negative and positive terminals further comprises

coupling one of said terminals to the wireless communication device using a feed line.

34, A method as claimed in claim 30, wherein said attaching the wireless
communication device to said negative and positive terminals further comprises

coupling both of said terminals to the wireless communication device using feed lines.

35. A micthod of attaching a wireless communication device to‘a body on a battery,
comprising the sféps of: placing 2 wireless ‘Comimimication device on thé body of the
Battery: and covering the-outside of said body with 4 sleeve to énicapsulate said wireless

communication device to the body.
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