. 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 _
exploiting electromagnetic 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 Recentl@ﬁ% eld of automatic
cket checkers or electronic noney systens, a

i
Dat%@ﬁ“t"@l%ﬂ’&é’flomém@uﬁs in use. This non-contact IC
card includes, within the bulk of the card, an IC

(integrated circuit) chip, conposed of various
el ectronic circuits, adapted for perform ng various

Techii@fasisi'g operations for data wite/readout, and a
| oop coil antenna, conposed of a conductor wound in a

. i ion. The non-contact |C card exploits
i 9Bl o B S fn pepsiaain Bk e contact
provided to the non-contact |C card, under an ac. o
data gemmeRRisation p¥pleiting electionagnctic indugioniBhis gpplicatien claims
in the |oop coil antenna provided to a reader/witer

priorigaftiaganese it ApplieaibroNo. 2603188462, leddn-Tapat 8%t Tune 30,
I C card, on the basis of the

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



principle of electromagnetic induction, as a power
supply for actuating an IC chip. Mreover, the .
non-contact | C card has non-contact data comruni cation

with the 2 reader/witer by changing the | oad
i npedance. Thus, with the present non-contact |IC card,
in which the power as neededis supplied fromthe

. ' . | S: ssity of providing an
read:QRARE Y Chiheink 38 fod FirdeRRERT {1 aat
wr .t e/ readqout operation may be carried out with ease .
spElf: With thepresenrfncrpreniast 1G gands iavwhjch the pawer 8y aeeded is
the reader/witer. Meanwhile, in view of o
suppliedrfrdmitbe déadeesaritet, thbee isar nevessity of Growiding at internal power
now being contenplated to have the above-descri bed

suppgfg, JueRMhaGhe dats dhfe i 68thtio?r Iﬂayﬁ]eg%r%iﬁg 'oglct) with ease

vice, such as a cellular one, so°t

Vi htself ma ernve . .as the non-coptact ,device for
speedify siftely RS spomtetant hiodeahe Senbhver theleder vris:
necessity for a user to carry about the card, as L
diMeansehide, in igw olaperdiiendlingss-afitha npareartact IC card, it is now
publication 11-213 111. However, if, with the

beingabantemgéated it dadve shaaboverdesitisdatorapearaat I catdimounted on -
pl anar | oop coil antenna 101, nounted on the

i aPrRASURSice e ok RO el ORI PR
may SFVER %ﬂecgflnll-)é:ontact 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



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
maj or surface, thus deteriorating the user
friendliness. That is, if the planar |oop coi
antenna 101 is arranged within the inside of the
encl osure 100, having the veritable thickness, such a
problemis raised in which_the sensitivity of the | oop
coil antenna 101 is changéd with the orientation or
the sensitivity area becones smaller in size. Thus,

majof eurfacpsaifi therdgop leilsamterinta 10 1,ythofplaner lbopwodadrtenna 101 must
antenna 101 across both 3 nmjor surfaces of the |oop

be arfigedatvneally ihOhe drntfosar@nao. Hrewd) If, avitiedapdftdble device,
must be arranged centrally in the encl osur e 180.
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if, with the .abqve-described | gop cojl antenna 101,

t Morgovese, awltail t a@V@fdttsra@g@@z@mp@ﬂ angenngchHa dag number of

the opening area of the |loop coil antenna is
turns @€ctheazmductdrus inercased, nihedopening eirea ed the leepsidil antenna is

of comuni cati on with the reader/witer. Disclosure
decref¥ed! s Auesw i down the area of sensitivity of communication with the

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



Exanpl e enbodi nents may provide a data communi cati on
apparatus whereby it is possible to resolve the

af orenenti oned problens inherent in the prior art.
Exanpl e 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 the enclosure, regardl ess of the thickness
of the enclosure, and in which it 1is possible to
enlarge the sensitivity aréa. In accordance with a
first aspect of the present invention, there is

provi ded a data comuni cati on apparatus conprising an
encl osure; a nobile phone function wunit arranged in

with ﬁl%' &A8GbAGT BothOfR; (ﬁ%ﬁrf@é&%‘ﬂ”ﬁx@éﬁﬁﬁgﬁ@ Hadt Q%Errﬁéonductor
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.sem conduct or |ntegrated circuit having a non-contact
carrying Qi impr-geriasiofataramemuaicatione Y et said doep wotl arfeana with an
carryi ng out non-contact data conmunicati on over said
exteribnopmouidicanrededceivith ase ofsleetronmgaetivinmducdionon
device with use of el ectromagnetic induction.



4 Effect of the Invention Wth the data communi cati on
appar atus, described above, in which the |oop coi
antenna is arranged with its conductor extendi ng al ong
the lateral side of the enclosure, the sensitivity of
the loop coil antenna may be equalized in a direction
al ong the thickness of the enclosure, thereby

enl arging the area of comunication sensitivity of
the loop coil antenna. Other objects and specified
advant ages of the present idnvention will become nore
apparent fromthe foll ow ng expl anati on especially
when read in conjunction wth the drawi ngs. Brief
Description of the Drawings Fig.l is a schematic

per spective view showi ng the structure of a cellular
phone enbodyi ng the present invention. Fig.2 is a

Bttec P IBVAIAT PO0 "Bl 1T Tnto the cel ular phone. 44

|F %&@3 I ?cﬂz&g%f)rgﬁﬁﬁﬁfcﬁ/ign\Qp%%a%qs?\ﬁeggﬂ%gf aﬁct){rg,cihu\;v iC?lfth% loop
coil antenna is arranged with its conductor extending 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.




arranged in the cellular phone. Fig.4 is a plan view
.showi ng the structure of the | oop coil antenna and a
flexible printed circuit board. Fig.5 is a perspective
view showi ng the state in which the |oop coil antenna
is formed by the flexible gnted circuit board. Fig.6
is a perspective view showi ng a nodified structure of
a_|oop coil antenna arranged in the cellular phone.

FEig.3 is 2 perppectivecticweshavwwin gSﬂP, A
conventloprgleal | oop col | ant nnevg t'%‘&n% w(%#goﬁantenna
arranga:l iﬁ/tﬂ@céﬂﬁlgfpﬁ opdivention Referring now to the
a

dr awm ngs, eomuni cation apparatus according to
E rese |nveng|on is explained in detail. The data -
ﬁ?é %Hl%ﬁ PWing thesivectyre of thelgoressidantenna and a

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
cellular phone 1 is of such a structure having a

di splay part 3 nmounted for opening/closure to a nain
body part 2.



Referring to Figs.l and 2, a sem conductor integrated
circuit 4 (1C, having a non-contact |IC card function
and a reader/witer function, a loop coil antenna 5 on
the non-contact card side, and a |oop coil antenna 6
on the reader/witer side, are built in the cellular

phone 1. The loop coil antefAnas 5, 6 are electrically
integrated circuit 4.

~connected. to,the senm conduct or
ﬂexﬂgeHrH'@g@ar{:“@bpg% coil antenna 5 of the 6

non-contact card side is arranged in an encl osure of

t g-Tdp 8 nesspectiae view shhieg thestatcwimpwhish thedoepeeilantenna

of the reader/witer side is arranged in an encl osure

is fornfed hyethedflexibley/piatet] ckrculitoazdn conduct or i ntegrat ed
circuit 4 includes a non-contact IC card 7, for which

07 B BN, AL R of 2 oop co
transmt i.n%hcir it 8 for witing data on an exterior

antenpp arragged i theccelllarphonfy a reader/writer receiving

circuit 9 for reading out data fromthe exterior
nBig. ¢ iha perspedivarbw Ihowiigstheestiumtmetuet 2 converdipral éobp coil
circuit 4, there is also electrically connected a

~anteng®l | ul ar phone function unit 20 for inplenmenting the
call or communication function of the cellular phone
1. On receipt of an el ectromagnetic wave, as a query

signal, sent out via |l oop

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




coil antenna 6 on the reader/witer side, over the

| oop coil antenna 5, the non-contact I1C card 7
rectifies the carrier of the el ectromgnetic wave to
convert it into a d.c. supply power, which drives an
internal circuit, not shown. The non-contact |IC card
7 al so executes anplitude no®ul ation, as the I1C card

non E4HRF Foyd g 'lé’%‘%sr?s‘? SE5° ool e FEhdfidy part 2o while the
the query si to send a reply signal through the

loop ¢ghantenna §p éhﬁ seaslerfviites sidewis erranged da aaronelosuse of the
The reader/witer transmitting circuit 8 nodul ates the

displayrpareB. for transmi ssion, responsive to data for
transrri ssion, to send the query signal through the

s@hlcondNERRMRte gratedtcﬂ%uﬁ T L et n&&c@ﬁ%’c 1CN&rd 7, for
er/vvrlter recel |ng CIrCUI recel ves a reply
non- c act IC card

Whmi\%?ae%‘éfrﬁ%&&@&%gﬁﬁ Bah Cgeria thadenea R Shogm, a

gnal to acquire received data. The non-contact |IC
read@féWﬂt@‘ tnsmyging oircuia Stfon veriting dataroman edtertorton-contact IC
conductor 5a extends along the entire inner peripheral

card, Smdfaaf&def/u&ifteﬂféﬂe@ﬁn% irdwitod forl fe@dimp Guttdiy fiih ithe exterior
as shown in Figs 3. This enables the sensitivity

non-étli1 ﬁqgsé&ngtﬁﬁléise%ﬁlggﬂg%&ﬁ ?Iltgﬁxt‘aﬁg&?lrl:ﬁﬁq HFags biks
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 émplitude 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 transmiséion,

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



dependency on the thickness of the enclosure 2a. This

| oop coil antenna 5 has a three-di nensi onal shape by
the conductor 5a being wound spirally along the inner

| ateral surface of the enclosure 2a. In this case, a

| arge opening area of the [oop coil antenna 5 may be
provided w thout dependency on the nunber of turns of

t he. wi ndi ng_of the conductor 5a, appreciably |
a repbn pigngl, n‘@nfq ﬁ@nhﬂ@aeﬁaﬁrl%&a@m\cpmapﬁa SArb i the lqrseil antenna
with the reader/witer, as conpared to a conventional

6, anﬂaiemmxhilhteamhﬁBﬂrgaallfhlacsjldmeicaivléﬂgiaifa. The 1 oop coill
antenna 5, having this three-di nensi onal shape, may
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pl ural nunber of |inear copper foil patterns arrayed

loop toil antbniacd tcobe pgudleded aluhgithd thitkeess@ight edcioalire 2a, without
direction of the substrate. This flexible printed
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. 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



This flexible printed circuit board 10 is bent al ong
the folding lines 10a in the sane direction and the
| ongi tudi nal ends thereof are bonded together to form
the flexible printed circuit board 10 in a tubul ar
form At this tinme, the one and the other ends of the

nei ghboring patterns of the &onductor 5a are severally
of the

.Nnter ngcted .to f rma sol e | oop coil
pOSIt‘Bﬂ%Bﬁﬂlﬁﬁﬁfg'@ﬁom?ﬁl éiqrﬁoa’l‘é’l‘?&lthe short side
direction of the flexible printed circuit board 10. It

i sThistfiexiblespringod ieircuitdwand 10tHe benbplongithe fokding lines 10a in the
el ectrically connected to the sem conductor integrated

sam€ tiretlidn 4ndobdi@iwditd) %nﬂls @Pféﬂébﬁafér bR t%'géﬂﬁ:'rtto form the
board 10. The ends of the loop coil may al So
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| 00 ant nna 5, having the three-di nensi onal
other ghbd F%H%‘%f‘dnéﬁg therepyducardp gre sewesailyop
coi | antenna 5 may readily be arranged along the
inter¢enrecigd touforace sole lobp ceilodfithercendactoFhveolmbgpically along the
antenna 5 is bonded to the lateral surface of the

short®idé @5etGor o1 Ued Nexidle Eiéihﬁfd Mgt bBMrdolﬁlggltril no'{’écPtlfat both

socket-li ke recess for in the lateral surface of
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secure
anwhile, the | oop coil antenna 5 al so
cu‘cugﬂr m@g@pc&@p theatle %}gp@gtedoelrcmt board YO 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.



the conductor 5a being arranged on the entire

peri phery of the enclosure 2a, the conductor 5a is
laid along a fraction of the |ateral surface of the
encl osure 2a, as shown for exanple in Fig.6a. 9 The
| oop coil antenna 5 may be directly enbedded in the

| ateral surface of the encloSure 2a of resin.

A V= t | ape n_{ he
o PO il CRA0 MR hochf Mbe e St dafhel dfgrce of
attern, or. the nductor 5a may be arranged in a
the %Pi%%}’ée 28Rt aEs P Altemigtichy. 2hc Sopduclor on AR be paiedgicthe
2a. In the cellular phone 1, described above, in which
laterahsurfizne-efathe acsinie@ctasute 28] o preset pattdrnaot theneorfductor 5a may
arranged for extending along the |ateral surface of

be attriggediicd gﬁjﬁv% #emel ih ke eI Eﬁl‘ﬂcef’)@/f fhezenc‘[lﬁsﬁ 2a.
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the exterior reader/witer. Thus, with the present
enclasure 2 af thenowain body tpaits2, fibisspdsisible co pbwide fohapproximately
s

- sensitivity of the loop coil antenna 5 which i
equalszdibsemsitivaly ¥f ' | @6 IS
aualsplapiensily f BB 1 AREARPS Aol I BHcGHbL 37 e Bholosure

2a onfl%th(iﬁﬁgy ORLLEr ﬂl%ymgi% Bot ya{)%%% ttooenlarge 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,



i nprove user friendliness further. Wth the cellular
phone 1, descri bed above, the conductor provided to
the reader/witer side |loop coil antenna 6 may al so
be of a three-di nensional shape, that 1is, may be
arranged so that its conductor 5a extends al ong the

| ateral surface of the enclbsure of the display part

3,..as i he case he n-contact. | C card .side op .
respeiiivRTs RustHEEmere A Eho reiheigr Dapach L« bt St 150D gy agiennas
1, the non-contact IC card side |oop coil antenna
5, 6 mapderprevidedderthoenclosusi @%thlecn@mdmdpy pait Enorfosthewpchnsure of
provided to the enclosure of the display part 3 and

the displiyppagnc! osure 2a of the main body part 2, 10
respectlvel y. Furthernmore, with the cell uI ar phone 1,
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not limted to the cellular phone 1 and may be
wirelpssoraiirydistapté tdnsmissiorocarcpmgahe aflerementicored I caldeBmction
near - di stance transm ssion carrying the aforenenti oned

and/or ¢h€ fdadlebVRset Binctipd/ or the reader/witer function.
It should be noted that the present invention is not

' 1EbGR DO nblka ARPYUR: present invention is not limited to the above

embodiment described in the foregoing with reference to the drawings and, as may

e 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.




enbodi ment described in the foregoing with reference
to the drawi ngs and, as may be apparent to those
skilled in the art, various changes, substitutions or
equi valents may be envi saged wi t hout departing from
the scope of the invention. Industrial Applicability
Wth the data comruni cati on apparatus, according to
the present invention, it is possible to obtain
substantially equalized senHitivity of the | oop coi
antenna on both major surfaces of the enclosure
havi ng a veritabl e thick g_ uch that the
sensitivity area which al or- conmuni cati on may be
t he user

h f h
L f%?ﬁ‘ ?%@us afurnt’ﬂ% npg}%}lﬁgﬁﬁ €comuni cati on

apparatus conprising an enclosure; a nobile phone

f (ARCEIOPSWRI t arr anged in said casing; a |loop coil

antenna arranged so that at |east a portion of a

c cnohobilerphemedndstiombnitgrtaigedah said éasimgs, which are

surfaces formng said enclosure with the exclusion of

bet vopaisil agtéhhaaaangéd sHahanal Ieastr £poAltfh of a conductor extends
along lateral surfaces, which are surfaces forming said 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.

a sem conductor integrated circuit connected to said

| oop coil antenna, said semnm conductor integrated
circuit having a non-contact |1C card function and/or a
reader/witer function and carrying out non-contact
data communi cation over said |oop coil antenna with
an exterior communication device with use of

el ectromagneti c i nduction. 2. The data comruni cation
apparatus according to clailiml wherein said conductor
Is arranged for extending along the entire periphery
of said enclosure. 3. The data communi cati on appar at us
according to claim1 wherein said |oop coil antenna
The dhteacéminmenchtivRngiparaus abemdingvd blaiai Idwhersld &bl loop coil
bei ng nounted for extending spirally along the

anterrAliS Totmed bl ey Ombealed &0 '1%%1%{1 %urﬂc? b §31g3é losure.

conmuni cat i don apparatus according to clalm
said loop coil antenna is formed by formng a
plurality of patterned |inear copper foils on a major
surface of a flexible insulating substrate along a
direction perpendicular to the |ongitudinal direction

erern

of said insulating substrate. Ila 5. The data
comuni cati on apparatus according to claim1 wherein
said loop coil antenna is forned by being enbedded in

a lateral surface of said encl osure.




12 6. The data conmunication apparatus according to
claim1l wherein said loop coil antenna is forned by a
first loop coil antenna, electrically connected to a
non- contact IC card circuit part, inplenmenting the
non-contact 1C card function of said sem conductor
integrated circuit, and a second | oop coil antenna,
electrically connected to a reader/witer circuit
part, inplenmenting the readeﬂimwiter function of said
sem conductor integrated circuit, and wherein both of

6 ot ata oo RRiciBlon gl Reiflind 6, GEFEA kPRl S8 1oop coil

oS 4o OLK ) T S PO EBR DY st o non-
a mai n body part and a display part nmounted for ) L

capedtilhgeadadiauét past.amplementing ahel neniaentasd JCozard fugction of said
The data comuni cati on apparatus according to claim?7

- senteonductonantdgrst@ddciruit,s ktndnal ssesnd dobpopoit cirltenna, electrically
antennas is arranged in said main body part of said

conetRAUDY RAbel Weitd dftuiOpars Ahthléhbhtind itk A&EeNHritePRinction of
coil antennas is arranged in said display part

Saﬁ(g %%ﬁglé%uﬁ,lct 12 ?%lggf%%@ %ﬂ;ﬂf‘fﬁ‘ﬂé gaﬁlgl' WhePHARHANY Bf 3GEP rfﬂbtn foop 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.



first and second |oep coil antennas are arranged in
said main body part of said enclosure. ------------
13 10. The data comuni cati on 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 Disclosed is a data
comuni cati on apparatus for non-contact data

communi cation using el ectronmagnetic induction. At

| east a portion of a conductor 5a of the |oop coi
antenna (5) of the data communjXati on appar at us,
adapted for non-contact data comruni cati on,
exploiting el ectromagnetic induction, is arranged for

8 oEe b Rgtendiicad nPpofirys acaiing 55 STl Whetein both of
saidefing ahd)see6hn@460p @bll dbMiassatef Aehfped int §ifid display part of said

encl osure (2a).
enclosure.





