. DESCRI PTI ON  Dat a Conmuni cati on Apparatus Techni cal
Field This invention relates to a data conmuni cati on

apparatus for non-contact data conmmunication _
expl oiting el ectromagnetic induction. This application
claims priority of Japanese Patent Application

No. 2003- 188462, filed in Japhn on June 30, 2003, the

entirety of which is i @W y reference herein.
Background Art Recentlm eld of automatic
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Dat%@ﬁ“t"@l%ﬂ’&é’flomém@uﬁs in use. This non-contact IC
card includes, within the bulk of the card, an IC
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in the |oop coil antenna provided to a reader/witer

priority of Japanese Patent Application No.2003-188462, filed in Japan on June 30,

2003, the entirety of which is incorporated by reference herein.

Background Art

- Recently, in the field of automatic ticket checkers or electronic money
Systems, a non-contact IC card is in use. This non-contact IC card includes, within
the bulk of the card, an IC (integrated circuit) chip, composed of various electronic
circuits, adapted for performing various processing operations for data
write/readout, and a loop coil antenna, composed of a conductor wound in a flat

~configuration. The non-contact IC card exploits the a.c. voltage, induced in a loop
coil antenna provided to tﬁe non-contact IC card, under an a.c. magnetic field of, for
- example, 13.56 MHz, generated in the loop coil antenna provided to a reader/writer
adapted to write or read out data for the non-contact IC card, on the basis of the
principle of electromagnetic induction, as a power supply for actuating an IC chip.

- Moreover, the non-contact IC card has non-contact data communication with the



adapted to wite or read out data for the non-contact
| C card, on the basis of the principle of

el ectromagneti c i nduction, as a power supply for
actuating an 1 C chip. Mreover, the non-contact IC
card has non-contact data comunication with the 2

reader/witer by changing the | oad inpedance. Thus,
in which the
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Meanwhil e, in view of user-friendliness of the
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t MpamvBide.on, view efheser-frinadlieess sithg nosrcentaedC eard, it is now
carry about the card, as disclosed in the Japanese

being contefptateffad dave phbhbewd-destribeddich-tdatacHi@R¥ed mdunted on -
W th the above-described data communi cati on appar at us,

e.g. alpbitable device, such as a cellular phone, so that the portable device itself

may serve as the non-contact device for wireless near-distance transmission,

without the necessity for a user to carry about the card, as disclosed in the Japanese

laid-Open Patent publication 11-213111.

However, if, with the above-described data communication apparatus, the
planar loop coil antenna 101, mounted on the non-contact IC card, is arranged in an
enclosure 100 of a veritable thickness, such as the cellular phone schematically
shown in Fig.7, sensitivity offset occurs across one of the major surfaces of the
enclosure 100, in which the loop coil antenna 101 is arranged, and the other major
- surface, thus deteriorating the user friendliness. That is, if the planar loop coil
antenna 101 is arranged within the inside of the enclosure 100, having the veritable
thickness, such a problem is raised in which the sensitivity of the loop coil antenna

101 is changed with the orientation or the sensitivity area becomes smaller in size.

Thus, for equalizing the sensitivity of the loop coil antenna 101 across both



pl anar | oop coil antenna 101, nounted on the
non-contact 1C card, is arranged in an enclosure 100
of a veritable thickness, such as the cellular phone
schematically shown in Fig.7, sensitivity offset
occurs across one of the major surfaces of the
encl osure 100, in which the |oop coil antenna 101 is
arranged, and the other mmjor surface, thus
deteriorating the user friendliness. That is, if the
pl anar | oop coil antenna 201 is arranged within the
i nside of the enclosure 100, having the veritable
majot kifacesssf the dobp ofdramterara 161, rthe pdahardonpicoll arttenna 101 must
sensitivity of the loop coil antenna 101 is changed

be aririgedtdeatallyent thbi @rlevuré N00s ERsivdveyi ify vitleehdperable device,
smaller in size. Thus, for equalizing the sensitivity
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encl osure, there is inposed significant nmounting
turns odrthe rainductdvbis eaverased,f thewdpdning ered of ¢hddoopi dueb antenna is
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reader/writer.

Disclosure of the Invention

Example embodiments may provide a data communication apparatus
whereby it is possible to resolve the aforementioned problems inherent in the prior
art.

Example embodiments may provide a non-contact data communication
apparatus in which the sensitivity of the loop coil antenna is equalized on both major
“surfaces of the enclosure, regardless of the thickness of the enclosure, and in which it
is possible to enlarge the sensitivity area.

In accordance with a first aspect of the present invention, there is provided a
- data communication apparatus comprising an enclosure; a mobile phone function
- unit arranged in said casing; a loop coil antenna arranged so that at least a portion of

a conductor extends along lateral surfaces, which are surfaces forming said enclosure



decreased, thus narrowi ng down the area of sensitivity
of conmmunication with the reader/witer. D sclosure
of the Invention Exanpl e enbodi nents may provide a
data conmuni cati on apparatus whereby it is possible
to resolve the aforenenti oned problens inherent in the
prior art. Exanple enbodi nents may provide a
non-contact data communi cation apparatus in which the
sensitivity of the loop coil antenna is equalized on
both major surfaces of théaenclosure, regardless of
the thickness of the enclosure, and in which it is
possible to enlarge the sensitivity area. In
accordance with a first aspect of the present
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appar at us conprising an encl osure; a nobile phone
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carryigg e graueegact data communication over said loop coil antenna with an

exterior communication device with use of electromagnetic induction.




integrated circuit connected to said | oop coi

antenna, said sem conductor integrated circuit having
a non-contact |1C card function and/or a reader/witer
function and carrying out non-contact data

conmuni cati on over said loop coil antenna with an
exterior comuni cation device with use of

el ectronmagnetic induction. 4 Effect of the Invention
Wth the data comuni cati on apparatus, descri bed
above, in which the loop doil antenna is arranged
with its conductor extending along the |ateral side of
the enclosure, the sensitivity of the | oop coi
antenna may be equalized in a direction along the

t hi ckness of the enclosure, thereby enlarging the area
of communication sensitivity of the | oop coi

er objects and specified advantages of the
Effec@%@gﬁﬁ"?‘?% tion will beconme nore apparent fromthe
fol.l owi ng expl anatjon especially, when read in .
Blitrbierdash COpANIcABoR RRRTgs. dspeidhednabers. g whichrthe loop
. the Drawings Fig,| is a schematic perspective view,
coil antepnprig arraged rwich utsecaridustareextanding along the lateral side of the

enclosure, the sensitivity of the loop coil antenna may be equalized in a direction
-along the thickness of the enclosure, thereby enlarging the area of communication

sensitivity of the loop coil antenna.

Other objects and specified advantages of the present invention will become
more apparent from the following explanation especially when read in conjunction

with the drawings.

Brief Description of the Drawings

Fig.l is a schematic perspective view showing the structure of a cellular

phone embodying the present invention.
Fig.2 is a block diagram showing the structure of a semiconductor integrated

circuit built into the cellular phone.




phone enbodyi ng the present invention. Fig.2 is a
. bl ock di agram show ng the structure of a sem conduct or
integrated circuit built into the cellular phone. 4a
Fig-3 is a perspective view showing the structure of a
| oop coil antenna arrangedqgn the cellular phone.
Fig.4 is a plan view showing the structure of the | oop
coil antenna and a flexible printed circuit board.

FEg.3 is 1 perppectivecticweshowiloStha e e Ln.which
the loop coil antenna is fgfﬂ#egtﬁ%t%%eoﬁl&?%%ﬂ antenna
arran®éd B gk &6 j rd. Fig.6 is a perspective view
g%omﬁng gaﬁgg#b?gggstructure of a loop coil antenna
3Fraﬂged hn t he cgllular phone. Fig.7 is a perspective -
hB R VigTe siewing thestoacture o temidamedil hagmmoind a
antenna. Best Mde for Carrying out the Invention

Referring now to the drawi ngs, a data comruni cation
apparatus ‘according to



the present invention is explained in detail. The data
comruni cati on apparatus, enbodying the present
invention, is a cellular phone 1, having a
non-contact 1C card function and a reader/witer
function, in addition to the conventional phone
function, as shown for exanple in Fig. 1. This
. eIIJIa hon s of such a structure having a
flexi CIBHUS ﬁ t§°ﬁﬁtnted for opening/closure to a main
body part 2. Referring to Figs.l and 2,
s &Wg-Sdh apsrenectine igwatsbawing tha stat in v@hwmaae.lngp zoil antenna
non-contact 1C card function and a reader/witer

is forfnenchy die flexibRoprigted|cimnienadS on the non-contact
card side, and a |loop coil antenna 6 on the
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non-contact card side is arranged in an encl osure of

t ig.rag @ porsgppcivee viedy shiwing thesstrucare afta tomvermional Goop coil
of the reader/witer side is arranged in an enclosure
_antenpd. the display part 3. The semi conductor integrated
circuit 4 includes a non-contact IC card 7, for

Best Mode for Carrying out the Invention

Referring now to the drawings, a data communication apparatus according to
the present invention is explained in detail. |
- The data communication apparatus, embodying the presenf invention, is a
cellular phone 1, having a non-contact IC card function and a reader/writer function,
in addition to the conventional phone function, as shown for example in Fig.1. This
cellular phone 1 is of such a structure having a display part 3 mounted for

opening/closure to a main body part 2.

Referring to Figs.1 and 2, a semiconductor integrated circuit 4 (IC), having a
non-contact IC card function and a reader/writer function, a loop coil antenna 5 on
the non-contact card side, and a loop coil antenna 6 on the reader/writer side, are
built in the cellular phone 1. The loop coil antennas 5, 6 are electrically connected

to the semiconductor integrated circuit 4, Of these, the loop coil antenna 5 of the




which data is witten and read out by an exterior
reader/witer, not shown, a reader/witer
transmtting circuit 8 for witing data on an exterior
non-contact 1C card, and a reader/witer receiving
circuit 9 for readlng out data fromthe exterior
non-contact 1C card To thlsﬁsen1conductor |ntegrated

nonEoh it kprt AT FronedLR o ErOBbiedR thipr e g R while the
cal,] or caomunicatjon function of the cellular phone
loopicoilpntenpe pnf the readesivatiter siregs ariangedin anamlcéoaqm@n;? the

signal, sent out via loop coil antenna 6 on the

displagfqnmthiter side, over the loop coil antenna 5, the
non-contact IC card 7 rectifies the carrier of the

el pRé EWhgfbr"iﬁfé%réted Ylﬁrtf 1dcﬁudésrkt flo notgan&hct ié%ré( 7, for

power rrves-an In rna Clrcul

non- ntac d 7 al sa exec s.anmplituyde
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it and the exterior reader/witer side |oop coi

readearﬁwaﬁﬁratranswﬁm ¢ireuit 8dor Weriiing dgtashyamexteriprgsmicentact IC
reply signal through the |oop coil antenna 6 to the

card, exxided teader/oatier reveiviap cirbugt 9 éadenditg der ddts Fuiithé ERrior

circuit 8 npdul ates the carrier for transm ssion,
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sl gna 0op co
electrically connected a cellular phone function unit 20 for implementing the call or

\

communication function of the cellular phone 1.

On receipt of an electromagnetic wave, as a query signal, sent out via loop
coil antenna 6 on the reader/writer side, over the loop coil antenna 5, the
non-contact IC card 7 rectifies the carrier of the electromagnetic wave to convert it

into a d.c. supply power, which drives an internal circuit, not shown. The

‘non-contact IC card 7 also executes amplitude modulation, as the IC card changes

the load between it and the exterior reader/writer side loop coil antenna, responsive
to the query signal, to send a reply signal through the loop coil antenna 6 to the

exterior reader/writer.

The reader/writer transmitting circuit 8 modulates the carrier for transmission,
responsive to data for fransmission, to send the query signal through the loop coil

antenna 6 to the non-contact IC card. The reader/writer receiving circuit 9 receives



antenna 6 to the non-contact |1C card. The
reader/witer receiving circuit 9 receives 7 areply
signal, sent fromthe exterior non-contact |IC card,
over the loop coil antenna 6, and denodul ates the
signal to acquire received data. The non-contact IC
card side loop coil antenna75 is arranged so that its

conductor 5a extends along the entjre inner peripheral
a repy,signab sent Hamethe Gderier w—spntqchicr?&rd» %’@Q;Fﬁ?) iﬂqp %0 Tantenna

as shown in Figs.1 and 3. This enables the sensitivity

6, andfdeniedulhtes phe sighahttt soyparcoreceoivied deqaial | zed al ong t he
t hi ckness of the enclosure 2a, without dependency on

t gyt ﬁ@&—%ﬁﬁﬁ%’[ RE cﬁﬂfsiﬂgiq{ggli HHR affennd® & %ﬁﬁﬁégpéd that its

antenna 5 has a three- si onal shape by
_,conductor 5 bei wound spirally al ong thesinner

* cond§i3g S5ieenth a16%6 At T nRBL bperdl % € AL B0osyre 20 of

Iar%e openi ng area of the Ioo(g coil antenna 5 may, be

the main body park 2,asuhovwie peRigscgnd 3. This enables thersensitivatyoef the
the wi ndi ng of the conductor 5a, thus - appreciably

loop el anitinhg 3 fdﬁb@é?@alﬁfedﬁﬁﬁfg the tHiykdess ofdherencloatireo?a, without
with the reader/witer, as conpared to a conventional

deper B b fitanes SFSHRGUE B 0T, The loop oo |
' ‘f‘ﬁ?sl fo%pbc%il antenna 5 has a three-dimensional shape by the conductor 5a
. being wound spirally along the inner lateral surface of the enclosure 2a. In this
case, a large opening area of the loop coil antenna 5 may be provided without
dependency on the numﬁer of turns of the winding of the conductor 5a, thus
appreciably enlarging the area of sensitivity for communication with the
reader/writer, as compared to a conventional loop cbil antenna 101 shown in Fig.7.
The loop coil antenna 5, having this three-dimensional shape, may readily be
produced using a flexible printed circuit board shown in Fig.4. Specifically, the
flexible printed circuit board 10 is a flexible elongated insulating substrate or film
of, for example, polyimide. The conductor 5a is formed on the major surface of the
flexible printed circuit board 10 as a plural number of linear copper foil patterns
arrayed in a direction perpendicular to the longitudinal direction of the substrate.

This flexible printed circuit board 10 includes plural folding lines 10a in keeping

with the corners of the inner lateral surface of the enclosure 2a. The forming



produced using a flexible printed circuit board shown
in Fig.4. Specifically, the flexible printed circuit
board 10 is a flexible elongated insulating substrate
or film of, for exanple, polyimde. The conductor 5a
is formed on the major surface of the flexible

printed circuit board 10 as & plural nunber of [inear
n a direction

.coppet...foil .patter arr ay.
POSlﬁeﬁgeﬁEhecfﬂl gtIHlelSﬁz)ai%ﬁ@ ‘t?&?‘ al direction of the

substrate. This flexible printed circuit board 10
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corners of the inner |ateral surface of the enclosure
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intereenmbwitdio Kannz sokedwep abilyof theeondooter tvecundspically along the
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circuit 4 mounted on the flexible printed circuit board 10. The ends of the loop

coil may also be connected to a substrate on which the semiconductor integrated
circuit 4 is mounted e.g. by a wire.

The loop coil antenna 5, having the three-dimensional shape, may be
produced extremely readily. This loop coil antenna 5 may readily be arranged along
the lateral surface of the enclosure 2a. The loop coil antenna 5 is bonded to the
lateral surface of the enclosure 2a using an adhesive or by plugging into a
socket-like recess formed in the lateral surface of the enclosure 2a. The loop coil
antenna 5 may also be secured by any other suitable methods as necessary.

Meanwhile, the loop coil antenna 5 may also be arranged so that, instead of
‘the conductor 5a being arranged on the entire periphery of the enclosure 2a, the

conductor 5a is laid along a fraction of the lateral surface of the enclosure 2a, as

shown for example in Fig.6a.



circuit 4 nmounted on the flexible printed circuit

board 10. The ends of the loop coil may al so be
connected to a substrate on which the sem conduct or

integrated circuit 4 is nounted e.g. by a wire. The
| oop coil -antenna 5, having the t hr ee- di nensi ona
shape, may be produced extre mely readily. This | oop
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secured by any other suitable nethods as necessary.
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equalized sensitivity of the loop coil antenna 5 along the thickness of the enclosure

the

2a on both major surfacés of the main body part 2 to enlarge the sensitivity area of
communication of the cellular phone 1 with the exterior reader/writer. Thus, with
the present cellular phone 1, it is possible to obtain the sensitivity of the loop coil
antenna 5 which is substantially equalized across both major surfaces of the main

body part 2, so that the sensitivity area for communication may be enlarged to
improve user friendliness further. |

With the cellular phone 1, described above, the conductor provided to fhe

reader/writer side loop coil antenna 6 may also be of a three-dimensional shape, that
is, may be arranged so that its conductor 5a extends along the lateral surface of the
enclosure of the display part 3, as in the case of the non-contact IC card side loop
coil antenna 5. Additionally, with the cellular phore 1, the non-contact IC card side
loop coil antenna Sand the reader/writer side loop coil antenna 6 may be provided to

the enclosure of the display part 3 and to the enclosure 2a of the main body part 2,



| ateral surface of the resin enclosure 2a, to a preset
pattern, or the conductor 5a may be arranged in a
groove forned in the lateral surface of the enclosure
2a. In the cellular phone 1, described above, in which
the non-contact 1C card side loop coil antenna 5 is
arranged for extending alontfthe |ateral surface of

respisteb it st win tht CelfnbRRoR A0t theilond ool antennas

sensitivity of the loop coil antenna 5 along the
5, 6 may derpgovidsd torthe enclosurer ef theanain bmtmpaaﬁﬂomr touthe zpebosure of
of the main body part 2 to enlarge the sensitivity

the d?ef part 3comuni cation of the cellular phone I with
exterior reader/witer. Thus, with the present
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for communi cation may be enlarged to inprove user
wireless reattdistanee transimégsion/éarny ingethe afdrenzentpinedd (L card function
descri bed above, the conductor provided to the

and/of €Rélfsalder iriter Fifl®idrnoop coi |l antenna 6 may al so be of
a t hr ee-di nensi onal shape, that 1is, nay be arranged
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embodlment escn{)ed in the foregoing w1th reference to t e aevmgs and, as may

be apparent to those skilled in the art, various changes, substitutions or equivalents

may be envisaged without departing from the scope of the invention.

Industrial Applicability

With the data communication apparatus, according to the present invention,

- it is possible to obtain substantially equalized sensitivity of the loop coil antenna on
‘both major surfaces of the enclosure having a veritable thickness, such that the

sensitivity area which allows for communication may be enlarged, thus further

improving the user friendliness.




coil antenna 5. Additionally, with the cellular phone
1, the non-contact IC card side |oop coil antenna
Sand the reader/witer side loop coil antenna 6 may be
provided to the enclosure of the display part 3 and
to the enclosure 2a of the main body part 2, 10
respectively. Furthernore, with the cellular phone 1,
both of the loop coil antennas 5, 6 nay be provided
to the enclosure of the maih body part 2 or to the
encl osure of the display part 3. The data

comruni cati on appar at us q?;g goresent invention is
not limted to the cellular phone 1 and may be

br pad applied.to a non-contact .device for wreless.
L n'é{gﬁ-akﬁ%q AU IRIALAES COPVTNAG t he af or enent i oned

IC card function and/or the reader/witer function.

| tASHBUPHBe noted that the present invention is not

limted to the above enbodi nent described in the

f ar egbilephenetunefien enitartangetdan damlcasyisg;and, as may

be apparent to those skilled in the art, various
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envi saged wi thout departing fromthe scope of the

aloné &t isﬁ’x‘facés[‘ GHTLR bl s@‘f&%és%ﬁnﬁﬂé %aid enclosure with the exclusion
of both major surfaces of the enclosure; and

a semiconductor integrated circuit connected to said loop coil antenna, said
semiconductor integrated circuit having a non-contact IC card function and/or a
reader/writer function and carrying out non-contact data communication over said
loop coil antenna with an exterior communication device with use of
electromagnetic induction.
2. The data communication apparatus according to claim 1 wherein said
conductor is arranged for extending along the entire periphery of said enclosure.
3. - The data communication apparatus according to claim 1 wherein said loop coil
- antenna is of a three-dimensional shape, with said conductor being mounted for
extending spirally along the lateral surfaces of said enclosure.
4. The data communication apparatus according to claim 3 wherein said loop coil
antenna is formed by forming a plurality of patterned linear copper foils on a major
surface of a flexible insulating substrate along a direction perpendicular to the

longitudinal direction of said insulating substrate.



5.

Wth the data communi cati on apparatus, according to
the present invention, it is possible to obtain
substantially equalized sensitivity of the | oop coi
antenna on both major surfaces of the enclosure
havi ng a veritabl e thickness, such that the
sensitivity area which allows for comruni cation may be
enl arged, thus further inproving the user
friendliness. 11 CLAIMS 111a data conmunication
apparatus conprising an enclosure; a nobile phone
function unit arranged in said casing; a | oop coi
antenna arranged so that at |least a portion of a

Thedati comaningdidion fpakgtub atesrdingty Elagasl, wiletaih s@fdi‘ioop coil
surfaces formng said enclosure wth the exclusion of

anterRLiR fHRh&d b?llfeh‘z’%: 8§1b€8dédl‘ B &Mt Yiffacd B géid enclosure.

sem conduct or egrated circuit connected to sa

| oop coil antenna, said sem conductor integrated
circuit having a non-contact |IC card function and/or a
reader/witer function and carryi ng out non-contact
data conmmuni cati on over said




| oop coil antenna with an exterior communication
device with use of electromagnetic induction. 2. The
data conmuni cati on apparatus according to claim1
wherein said conductor is arranged for extending
along the entire periphery of said enclosure. 3. The
data conmmuni cati on apparatus according to claim1l
wherein said loop coil antenna is of a

t hr ee- di nensi onal shape, w tf, said conductor being
nmounted for extending spiralTy along the |atera
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i nsul ating substrate along a direction perpendi cul ar L

candagtHe’ cardragrauiidpars| imftlementing the neniapniant JCagard Junction of said
substrate. Ila 5. The data conmmruni cation apparatus

- sehsicondiietor tintegfrateth dirvdnier end s aedohddpopotdil @antmmaaclectrically
is formed by being enbedded in a lateral surface of

cotlette@ne | OeHa8r/ wider @rculheardahiplEQ8THAL €3¢ t&¥der/writer function of
apparatus according to claim 1l wherein said | oop coil

said semiconductor integrated circuit, and wherein both of said first loop coil

antenna and the second loop coil antenna are arranged on the lateral side of said

enclosure.

7. The data communication apparatus according to claim 6 wherein said enclosure
mcludes a main body part and a display part mounted for opening/closure relative

to said main body part.

8. The data communication apparatus according to claim 7 wherein one of said
first and second loop coil antennas is arranged in said main body part of said
enclosure and the other of said first and second loop coil antennas is arranged in

‘said display part thereof.

9. The data communication apparatus according to claim 7 wherein both of said
first and second loop coil antennas are arranged in said main body part of said

enclosure.



antenna is forned by a first loop coil antenna,

el ectrically connected to a non- contact |IC card

circuit part, inplenenting the non-contact IC card

function of said sem conductor integrated circuit,

and a second | oop coil antenna, electrically

connected to a reader/witer circuit part,

i mpl enenting the reader/witer function of said

sem conductor integrated circuit, and wherein both of

said first loop coil antenna and the second | oop coi

antenna are arranged on the | at®ral side of said

encl osure. 7. The data conmuni cati on apparat us

according to claim6 wherein said enclosure includes
maip, bod art and a displa art unt ed. f.or .

IBeni Pag dits EPmmuricetion apParaluy dccerting so e ¢, wherein both of

$ing fiat angowound qgabdp @nﬂamametsuae&mmgﬁdnﬂl $id igplay Dart of said
rein one of sai first and second Toop coi

wh

GR¢'ORWEs is arranged in said main body part of said
encl osure and the other of said first and second | oop
coil antennas is arranged in said display part
thereof. 9. The data communi cati on apparatus accordi ng
to claim7 wherein both of said first and second | oop
coil antennas are arranged in said main body part of
sai d ~



encl osure. ------------ 13 10. The data conmuni cation
apparatus according to claim7 wherein both of said
first and second | oop coil antennas are arranged in
said display part of said enclosure. 14 ABSTRACT

Di scl osed is a data conmmuni cati on apparatus for
non-contact data comruni cat4 on using el ectromagnetic

i nduction. At least ap té)ﬁ[{]éﬂ;a conductor 5a of
the | oop coil antenna (8‘% dat a conmuni cati on
adapted for non-contact data

appar at us,
dgtsulﬂscdus arlateecquhoiunicafionl apparatua doenon-cdonthet daten,
is arranged for extending along the lateral side of

comtﬁﬁnﬁﬁﬁbﬁ%'h@% él%@ﬁroﬁ&gnéﬁé' Fdidtieg. i9east@Nsdrtioni dba &bnductor
| oop coil antenna (5) across both major surfaces

5a ofthe 166p €81 'a8%r% (5) 5fhe data communication apparatus, adapted for
non-contact data communication, exploiting electromagnoetic induction, is arranged
for extending along the lateral side of an enclosure (2a) for equalizing the

sensitivity of the loop coil antenna (5) across both major surfaces of the enclosure

(2a).




