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DESCRI PTI ON  ANTENNA MODULE AND PORTABLE COVMUNI CATI ON
TERM NAL EQUI PPED W TH THE ANTENNA MODULE 5 Techni ca
Field The present invention relates to an antenna
nodul e used for an RFID (radi o frequency
identification) system and to a portable

comruni cation term nal equi pped with such an antenna
nodul e. 10 Background Art Conventionally, in RFID
technol ogy typically knowmn ¥or a contact-free IC card
system an antenna coil is built in an identification
IC tag, such as an IC card, and forns 15 inductive

-coupling with an elec%@gaﬁyyﬁ%dﬁﬂeased froma
transn1tter-rece|ver antenna of a reader/witer, such

I )
ANfEI.@A f[\gj;fﬁ Ao m ng it & | SReI BN Qurheniary E@IPPED

a conmuni cation between an
tag and a readerymy tefr i SyEpd etz for 20
exanpl e, maki ng paynents for train fares using an IC
card. In such an exanpl e, when checking the usage of
an 1C card, a ticket-vending nmachine set in-a train

TecBhathoOnroeld@ specific viewer for reading data in the

IC card is necessary. Moreover, in order to bill the
| Groargeddre: |iGwartd aruste lzet 25 toi ldnedintenney bedule used
billing) on the Internet via, for exanple, 2

for an RFID (radio frequency identification) system, and to
a portable communication terminal equipped with such an

antenna module.

- Background Art

Conventionally, in RFID technology typically known for
a contact-free IC card system, an antenna coil is built in
én identification IC tag, such as an IC card, and forms
inductive coupling with an electric wave released from a
transmitter-receiver antenna of a reader/writer, such that
data communication is performed.

Currently, a mode for performing data communication
between an IC tag and a reader/writer is applied to, for
example, making payments for train fares using an IC card.
In such an example, when checking the usage of an IC card, a
ticket-vending machine set in a train station or a specific
viewer for reading data.in the IC card is necessary.
Moreover, in order to bill the IC card, the IC card must be

billed (by cyber billing) on the Internet via, for example,
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a ticket-vending machine in a train station or a
personal conputer equipped with a reader/witer. Such
a node for perform ng data conmuni cati on between an
ICtag and a reader/witer is expected to becone nore
5 diversified in years to come. For exanple, in order
to further increase the |level of convenience,
‘portabl e comruni cation term nals, such as nobile
phones and PDAs (persona1iﬁrg|tal assistants), wll
assumably be equipped wth a tag function and a
reader/witer function. 10 For exanple, by providing a

a tﬁei@ékeveﬁanﬁ?%whﬁné agn eﬁu@ﬁiiz‘?nsteﬁf‘foﬂro@f | & phansal
can be used to pay train fares by holding the phone

com%ﬁt@gaéa§lpﬁeﬁ Lheket Qégﬁerfﬁflﬁgﬁnnre cyber
I111ng "can” be achi eved by using the comuni cation

f unedn o ddd heo Fokd e .ddih adgiii@icatie between
out standi ng 15 balance in the tag included in the
an terokgabngan beagbegked:ebyiystrgetbeddtspbayohenadion
of the nobile phone. Furthernore, by providing a
divapbiFeephboneyaath foreader/ Wwot esxfmpte) ol ¢hdemoin | e
phone can function alternatively as a ticket-vending

furthehi heckaaaet thenlsvali of. coRPerbeneganpbetabhés

allows for checking of information related wth the
communécahﬁbngtbaméneésofsu@hea5|mpbégg phonear @zd , Pl
al so enabl es cyber billin As descri bed above, if a
(peﬁﬁenﬁé dpgbhel pepiskanbrd; Willepnrppellvibd ¢Hipred
g function and a readerIMW|ter 25 function, a
WltbeﬁnFﬁglfBﬁﬁylﬁﬂsPn@aﬁr§e€@§FQH5%E@raﬁPEﬁFéon

For example, by providing a mobile phone with a tag
function, the ﬁobile phone can be used to pay train fares by
holding the phone up against the ticket gate.' Furthermore,
cyber billing can be achieved by using the communication
function of the mobile phone. In addition, the outstanding
balance in the tag included in the terminal can be checked
by using the display function of the mobile phone.

Furthermore, by providing a mobile phone with a
reader/writer function, the mobkile phone canrfunction
alternatively'as a ticket-vending machine in a train station.
For example, this allows for chedking of information related
with the outstanding balance of other IC tags (IC cards),
ahd also enables cyber billing.

As described above, if'a mobile phone, for example, is
equipped with both a tag function and a reader/writer

function, a terminal body must carry designated antenna
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nodul es respectively for the tag function and the
reader/witer function. In other words, when using the
nobi | e phone as a tag, an antenna nodul e used for
conmuni cation with an external reader/witer is
required. 5 On the other hand, when using the nobile
phone as a reader/witer, an antenna nodul e used for
conmuni cation with an external ICtag (I1C card) is
requi red. Specifically, in¥ecent RFID systens that
operate at a frequency of 13.56 MHz, a proper
operating environnent is 10 required. For exanpl e,

modWMdd FE98Ed i P COMFRNI G | 04y PFEREFLdRSand t1anger
communi cation distance is desired, or if the

rea%?ﬁ%fi%ft%n@@%ﬂ he 4,C dag Anf QPPOSakt LR the

her, a wi de planar comunication range is desired.
mob{eHepRbhY, adNa i FRGS t ANt aCod@bs IhdJuforueed | fotag is 15
comuni cati on di stance, whereas an inportant
comf@Rabhtidy FDfh &nreaderdaw i tefdds/ wonami oatteaninsnge
rather than conmmuni cation di stance. The conmmuni cati on

On phiopethyr chamd, w@ihndennsimpdiihe meolle gchdoe as tag

function differs fromthe comunication property of
reader Ant Boera, nonl et eeguinetl Foruse@foraemiurigayion with
function. Since these antenna nodul es require
an ekféeraht IantapndlCord¥@urbsi vbaguired. is substantially
igfossible to satisfy the two functions with a single
arftRatHisl 1 1 1Y /Paitte fte I8u e BYSTmindde UunsBedftfedt 2
Pat ent 25 Agplication Publ i cati on No. 8-194785 ,
fregperspses k t%@Hﬁ%?og% proper operating environment 1s

required. For example, with regard to communication

properties, a longer communication distance is desired, or

.if the reader/writer and the IC tag are opposed to each

other, a wide planar communication range is desired.

Generally, an important capability for an IC tag is
communication distance, whereas an importantrcapability for
a reader/writer 1s communication range rather than

communication distance. The communication property of an

" antenna module required for a tag function differs from the

communication property of an antenna module required for a

reader/writer function. Since these antenna modules reguire
different antenna configurations, it is substantially
impossible to satisfy the two functions with a single
antenna coil.

Patent Document 1 (Japanese Unexamined Patent

'Application Publication No. 8-194785) discloses a technology
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related wth an i nproved reader/witer antenna coil

for increasing the comunication distance between an
~ICcard and a reader/witer. Patent Docunent 2

(Japanese Unexam ned Patent Application Publication

No. 11-66260) discloses an IC .5 card equi pped with an

antenna coil having an inproved data transmtting

ef ficiency. Patent Docunent 3 (Japanese Unexani ned

Pat ent Application Publicatdi on No. 2002-15288)

di scl oses a reader/witer that is capabl e of

performng nulti-communication with a plurality of

relgtééeﬁfﬂﬂ 0 fﬁﬁ%BW%HK¥%§Héff%ffE59 st Nerdmre. for

Pat ent” Docunent” 4 (Japanese Unexani ned Pat ent

1ncf@9£iﬁ&‘tﬁ19@ g&fﬁhﬁﬁ?&é’@{‘oﬁkﬁls@&% 375033 dipcl0ses-Aind

antenna nodul e that prevents the comunication

a rOLOPLJWI Bt | ONpLELEF | 96 Alrhdld ZM]L b dBys b e Seatsece Dy
- mutual interference with an attaching object. 15 On

Patéhe DbPEichansn Pibiheatishdvef ©l-ewdrau catvic®s an IC
typically known for portable comunication term nals,

card efughpaeighth d4hi mteompacdi StHaeing ean Simpr@readtdata
demand. This is achieved by, for exanple, size

-tramswict iog, e fif Dhiencydenskhd tyepadkagimet ahd( Faggnese

integration of electronic 20 conponents. Consequently,
Unexémeired sPaidyst akep bl ¢at hon fRwel 1 eataicsn Mamai 40 ¢y F8&n
~addition of a new nodule for adding a new function.
disehesehias Feadow/ WiHeor pdral i iy daral abgarforming
nmenti oned types of antenna nodul es and a_signa
mul b} e REERRECa el o Ui TR herebEr I RA D @f rébft§remto the
ortabl e 5 connunlcatlo term nal_auto tlcaluy
tra$ t 4

BReRIELS a ¥%rb%95 LA P ST e A WS e

(Japanese Unexamined Patent Application Publication No.

2002-325013) discloses an antenna module that prevents the

" communication properties from deteriorating, which may be

caused by mutual interference with an attaching object.

On the other hand, in the field of electronic devices

typically known for portable communication terminals, a

lightweight, thin, compact structure is in great demand.
This is achieved by, for example, size reduction, high-.

density packaging, and high integration of electronic

_ components. Consequently, there is substantially no free

space remaining for an addition of a new module for adding a
new function. For this reason, incorporating the two above-
mentiocned types of antenna modules and a signal processing
circuit thereof (RFID circuit)} into the portable

communication terminal automatically leads to a large
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di mension of the term nal body. on the other hand, it
is possible to inhibit the term nal body from
becom ng large in size by reducing the dinension of
each antenna nodule. In that case, however, 5 the
conmuni cation properties are inevitably subject to
deterioration. This is due to the fact that each
antenna requires a certain surface area or nore in
order to satisfy the desirf®ed comrunication properties
(communi cation di stance, conmunication range, etc.).
10 I'n view of the circunstances descri bed above, it is

dim8As180 881 +QE £BELPRESERLgi nvention to provide an
antenna nodul e that achieves a space-saving design as

vwedd @ havidw hatd) &+ capahidditn d alh libdbit the

communi cati1on distance for "a tag function and a
terR@RADI body £06mVbECoRONFLNL LR | 0D & BNger§ OFecucitly the
reader/witer function, and to provide a portable
dimERATHRAI 68t L9Bht g ARk e DPed M tthSticke &8, andenre,
‘ nodul e. Disclosure of Invention In order to achieve
thet bemabnyeatkohi ppedeobjest aré hen20i palesensub hwent ton
provi des an antenna nodul e which includes a conmon
detsubstabien.a Thistiantleankto coi¢ Thsposeal opetiheantenna
common substrate and provided for conmmunication with a
requicades/ aertain andfacsesved antepha toi Prdespbsedabhsty
the common substrate and provided for communication
thepfleainad) copgunigatpeboPEPhgrica $papBURLGRRECANEERRRICE,
nodul e having both a | ong communi cati on di stance.
compRyyFR YO oF2BIEageEENLt i ON

In view of the circumstances described above, it 1s an
object of the present invention to provide an antenna module
that achiéves a space-saving design as well as having both a
capability for long communication distance for a tag
function and a capability for wide communication range for a

reader/writer function, and to provide a portable

communication terminal equipped with such an antenna module.

Disclosure of Invention

In order to achieve the above-mentioned object, the
present invention provides an antenna module which includes
a common substrate; a first antenna coil disposed on the
common substrate and provided for communication with a
reader/writer; and a second antenna coil disposed on the
common substrate and provided for communication with an IC

tag. Accordingly, a space-saving antenna module having both
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and a wi de communi cation range required for a
reader/witer .function is provided. In order to
further contribute to a space-saving design 5 of the
ant enna nodul e, each of the first and second antenna
coilsis preferably an air core coil (loop coil) wound
ina spiral manner within a plane of the substrate,
and one of antenna coils is preferably disposed
within an inner peripheryéof the other antenna coil
Thus, the antenna 10 nodul e can be given the sane

di mensi on as the occupied area by the first antenna

2 1R o & "n."c?&“rvné%‘iﬁf%ﬁ?d“ e g T Lon

anc " EL L Sl 1 PLP Sl LIVEILL AL 810N 0P ANRLIEE s ccr

funé{{ﬁﬁ n% QG§?88I| di sposed on the conmon substrate
roVi

Oor conmuni cation with a reader/witer;

SJ%&QQQQﬂ@Q&?QQ&th%%;g ?t%ﬁ?ﬁﬁ% QR %h%P%%%HQQv1ng déglgn

trate and provi communi cation with an

of E@@ aﬂ%ﬁa%&&@iepr%%ﬂ“&l@ £ i dnfliRosed Oitenna
the conmon substrate and including an IC storage

coiBdi gy s PEL MYl ok 4 0r hevdd ansil t teshbyi@ihe ddurst in a
and second antenna coils. According to this structure,

. spitde m&pese-wsavhng sesigne of f ttiee anilermee o duwre] iche of

further inproved. 25 In order to further contribute
antémnd heo Spaces save higr aeky gﬁnszﬁo&dfré witleimaamodules; each

of the first and second
periphery of the other antenna coil. Thus, the antenna
module can be given the same dimension as the occupied afea
by the first antenna coll requiring a long communication
distance and provided for communication with the
reader/writer.

Furthermore, the present invention provides another
antenna module which includes a common substrate; a first
antenna coil disposed on the commonksubstrate and provided
for communication with a reader/writer; a second antenna
coil disposed on the common substrate and provided for
communication with an IC tag; and a signal processing
circuit disposed on the common substrate and including an IC
storage medium stéring data to be transmitted via the first
and second antenna coils. According to this structure, the
space-saving design of the antenna module is further

improved.

In order to further contribute to the space-saving




. antenna coils is preferably an air core coil wound in
f a spiral manner within a plane of the substrate.
Mor eover, one of antenna coils is preferably di sposed
within an inner 5 periphery of the other antenna coil
and the signal processing circuit is preferably
di sposed within the inner periphery of the other
antenna coil. Furthernore, the present invention
provi des a portable comyunication term nal having a
function for data 10 communi cation via conmuni cation
network. The portable conmunication term nal includes
des? nan%eggg gﬁgghﬁ 'ﬂS&ﬁPéng éhcgfnPﬂeSEP§gfaﬁﬁdo econd
r§t-ant enfia corl Tor = conmuni CAtTon W t
antegggeé/wﬁltgg %F?Egrgﬁfg?? agiﬁnggrgo&bl fQSu d 1n %:
conmrunicat’i on an ag are disposed; I

Spll‘%lsgng[’lﬁgg redhum §tgiéﬂg dat @hé_"f@@s{fé@ém trﬁ@zgeé/\}@r

Irst and second antenna coi Accordingly, a

onepBEt%Qk%nﬁgnﬁHﬂlgaibQﬁré?éﬂéﬁ@& @§¥ﬁ89edbﬁlhh§nt§ﬂ inner
function and a reader/witer function is achi eved

5 perEBhe@yaBpl ehet BenbagahtnshkoBoof , t hRat ehai Baknsan be
used 20 for paying train fares, and the reader/writer
protuBetihgncotcut heikeppenakacan @ESpseddtwlthEnkthe inner
i nformati on, such as the outstanding balance in the’

- perlifhtag. oFuthbebnhee, astanrat heitirst antenna coil for
comuni cation with a reader-witer and the second
anfentizeresreoi the arreoeminimadn biowi o arddC a aprirable
included in a single antenna nodul e, a space-saving

comgesiigatepbnt herapnehnhaving a function for data

10 communication via communication network. The portable
communication terminal includes an antenna module including
a common substrate on which a first antenna coil for
communication with a reader/writer and a second antenna coil
for communication with an IC tag are disposed; and an IC
15 storage medium storing data to be transmitted wvia the first
and second antenna coils.
Accordingly, a portable cbmmunication terminal having
both a tag function and a reader/writer function is achieved.
For example, fhe tag function of the terminal can be used
20 for paying train fares, and the readér/writer function of
the términal can be used to check information, such as the
outstanding balance in the IC tag.
Furthermore, since the first antenna coil for
communication with a reader-writer and the second antenna

25 doil for communication with an IC tag are included in a
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‘nmodul e is achieved, thereby preventing the term na
‘body fromhaving a large size. 5 Brief Description of
the Drawings Fig. 1 is a plan view of an antenna
nodul e 1 according to a first enbodi ment of the
present invention. Fig. 2 is a cross-sectional view
taken along line.[2]- [2] in Fig. 1. 10 Figs. 3A and
3B are enlarged cross-sectional views illustrating
exanpl es of a positional -ref ati onship between a first
antenna coil 11 and a second antenna coil 12 of the
antenna nodule 1. Figs. 4A and 4B are enl arged
ectional

15 il i f
Sl%%%.?ﬁl%%%ar%?%&l Vi 53 'm%%%{@ 65 SR © eEﬁnaa&ema

nodif i€ 3 d, STl LA e et DR
fro%' 1n% %y§5%€%|9925xanples of a positiona
re ationship

ween 20 the first antenna coil 11 and
the second antenna coil 12 of the antenna nodule 1.
Fig. 6 is a cross-sectional viewillustrating a

'Br1€9'bé§§gl]§E§Bﬁ be ¥hi ChrAyRgeetic sheet 18 and a

lic "plate 19 are bonded to the antenna nodule 1.
255153 9.1 7i 4 Sa pEghenmll o idiagramdildisidaliang theordng

structure and one operational exanple of a portable
to a first embodiment of the present invention.

Fig. 2 is a cross-sectional view taken along line [2]-
[2] in Fig. 1.

Figs. 3A and 3B are enlarged cross-sectional views
iilustrating examples of a positional relationship between a
first antenna coil 11 and a second antenna coil 12 of the
antenna module 1.

Figs. 4A and 4B are enlarged cross-sectional views
illustrating examples of a positional relationship between
the first antenna coil 11 and the second antenna coil 12 of
the antenna module 1.

Figs. 5A to 5C are enlarged cross-sectional views
illustrating examples of a positional relationship between
the first antenna coil 11 and the second antenna coil 12 of
the antenna module 1.

Fig. é is a cross-sectional view illustrating a
unitized state in which a magnetic sheet 18 and a metallic
plate 19 are bonded to the antenna module 1.

Fig. 7 is a schematic diagram illustrating the




10

15

20

25

conmuni cation termnal 20 containing the antenna
nmodule 1. Fig. 8 is a schematic diagramillustrating
the structure and another operational exanple of the
portable 5 communication termnal 20 containing the
‘antenna nodule 1. - Fig. 9 is a plan view illustrating
a nodi fication exanple of a second antenna coil 12A of
the antenna nodule 1. Fig. 10 is a plan view of an
antenna nodul e 2 according 2to a second enbodi nent of
the present invention. 10 Fig. 11 is a cross-sectional
view taken along line [1l] - [11] in Fig. 10. Figs.
d B .are [ e in
Straéﬁ8§g aﬁa oﬂ% oﬁ%?gﬁﬁéﬁgi Qggﬁ%Yé B algéyﬁééfé g

ng exa € magnet1 T sheet

comﬁﬁie%gklbﬂ Eg?monafngé EBQELFan-1§hg'§§%eﬁ§£Vﬂ@§uﬁ§%_.

are Cross-sec ustrati ng ondi ng

exp[pl e of %h§cﬂaﬂ§@£éCd§£§¥%m]éﬁfﬁgkréﬁﬁhgﬁiﬁé|'C

plate 19 wth respect to the antenna nodul e 2 Fi g.

strﬁéth%eaaﬁﬁo§ﬁo§ﬁ8£'8ﬁ@£a¥h8ﬂhﬂ|EH§&§§E'BQ fhe portable
nodi fi cati on exanpl e of the configuration shown in

comfiu@ici8Bon 20rhifal 1201 aoﬂtahﬂmnw enei hhushnatmdguie 1.
nodi fication exanple of the base substrate 10 of the

anrFegnas nbglud ep Pan Frew 161 1 8sfar £t ss - & ecdd it a vi @w
illustrating another nodification exanple of the
exampifd @fr at senosfomnténnki goil3B2A Efgthé7antemna module 1.

cross-sectional viewillustrating another 25
noBli i cabi bn exahel evbéwt e sonilignna isrdsowh dgrording
to ZI%ecﬁig eﬁb%glment of the present invention.

Fig. il is a cross-sectional view taken along line
[11]=[11] in Fig. 10.

Figs. 12A and 12B are cross-sectional views
illustrating bonding examples of the magnetic sheet 18 with
respect to the antenna module 2.

Figs. 13A and 13B are cross—sectional views
illustrating bonding examples of the magnetic sheet 18 and
the metallic plate 19 with respect to the antenna module 2.

Fig. 14 is a cross-sectional view illustrating a
modification example of the configuration shown in Fig. 13B.

Fig. 15 is a plan view illustrating a modification
example of the base substrate 10 of the‘antenna module 2.

Fig. 16 1is a.cross—sectional view illustrating another
modification example of the configuration shown in Fig. 13B.

Fig. 17 is a cross-sectional view illustrating another

modification example of the configuration shown in Fig. 13B.
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Fig. 18 is a cross-sectional view illustrating another

nodi fi cati on exanple of the configuration shown in

Fig. 13B. Best Mdde for Carrying Qut the Invention 5

Enbodi nents of the present invention will now be

described wth reference to the draw ngs. (First

Enbodi nent) Figs. 1 and 2 illustrate an antenna nodul e

1 according to a first enbodi nent of the present

invention. 10 SpecificaltylOFg. 1 is a plan view of

"the antenna nodule 1, and Fig. 2 is a cross-sectiona

view taken along line [2]- [2] in Fig. 1. The antenna

ul e ccar dj ot first . [ t s
Corhtn Thad deetid S s s T 2 4R
L] 0 nj I oNn_. W r i a '

nodf gkl okt Bnr ba o £ 10 F o b el SR G R P 13-

tag are disposed. The second antenna coil 12

i ndicated by a dashed Iine in the drawing is di sposed
BesQnMBE@ oLt em s £ §C6ut UpHEr Sihdenc 20, of the drawi ng)

of the base substrate 10. This wll be described in

detbdaBedome Jhecthassr sadast ratvenkd drs vWeiompassd k.  an

insulating material. The base substrate 10 may be
desteiped wita peterénte baving srgiwthyy. (sel f-supporting

capability), such as a 25 gl ass epoxy substrate, or

(Faybe Emboedmefita flexible . - 11

Figs. 1 and 2 illustrate an antenna module 1 according

to a first embodiment of the present invention.

:Specifically, Fig. 1 is a plan view of the antenna module 1,

and Fig. 2 is a cross—-sectional view taken along line [2]-

[2] in Fig. 1.

| The antenna module 1 according to the first embodiment
includes a common base substrate 10 on which a first antenna
coil 11 for communicafion with a reader/writer and a second
antenna coil 12 for communicatioﬁ with an IC tag are
disposed. |

The second antenna coil 12 indicated by a dashed line

" in the drawing is disposed on the bottom surface (underside

‘of the drawing) of the base substrate 10. This will be

described in detail below.

The base substrate 10 is composed of an insulating
material. The base substrate 10 may be formed of a material
having rigidity (self-supporting capability), such as a

glass epoxy substrate, or may be formed of a flexible,
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materi al, such as polyimde, PET, and PEN. The base
substrate 10 includes a coil holding section 10a
having a | arge surface area in which the first antenna
coil 11 and the second antenna coil 12 are disposed;
and a 5 connecting section 10b having a small surface
area in which an external-term nal connecting portion
15 electrically connected to ends of the first and
second antenna coils 11,- 1R +s di sposed. The

external -term nal connecting portion 15 is connected
to a termnal of an 1C chip, not shown, or to a 10

matf 210 Al Q) £ RIS Igl&éf%ﬁ hoay dhavi ng an | C chip

r‘ef'éerence ‘nuneral 16

' 'Casaessethf ugé;msur it 'set%hfao%' hY, 1$0e Gl M on

the top an aces o € base substrate

10aTH§v££§ % ?Q9%§e§899a9§t£ﬂg§'fﬁ”@ﬁi&é‘éﬂe A2 & &ntenna

connec edeterm ned positions in the

cmeierﬁh %ﬁfg(’}sé‘?&énﬁoﬁxg@&ﬁﬁé‘gc@Pﬂi?naﬂé Yl SpodHed; and a

hr oug top. and bottom surfaces of the

conRaseifybstret on 16bakgveagha Psy] deshi i Be ddirea in which
over-coati ng nmenber 14 conposed of ‘an insulating

an 8Rterhal-t2bniThel f tssteanienneortidn 1115 aslte ¢ el seciond
antenna coil 12 are conposed of a conductive

confiateediato #hilshofayhdefarst hamd ne¢adndisdmefnaforils 11,
exanpl e, al uminum or copper, or a printed body of a

12 tenduspovedpasThe Fhee mhalt i el nae commetiind rachion 15
antenna coil and the filmthickness or the 25 coating

is tbhokntsd foraebetméntbnpd zoi IC apleiv sero§ nshown, or to a

terminal on a printed circuit board having an IC chip
mounted thereon.

In Fig. 1, reference numeral 16 indicates through holés
for electrically connecting the top and bottom surfaces of
the base substrate 10. The first and second antenna coils
11, 12 are connected to predetermined positions in the
external-terminal connecting portion 15 via the through
holes 16. The top and bottom surfaces of the base substrate
10 are each provided with an over-coating member 14 composed
of an insulating material.

The first antenna coil 11 and the second antenna coil
12 are composed of a conductive material, which may be a
thin metal film of, for example, aluminum or'copper, or a
printed body of a conductive paste. The width and the
length of each antenna coil and the film-thicknéss or the

coating thickness for each antenna coil are set in
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- 12 accordance with the desired comuni cation
performance. Each of the first and second antenna
coils 11, 12 is a an air core coil (loop coil) wound
in a spiral manner within a plane of the base
substrate 10. Al though the positional 5 relationship
between the first antenna coil 11 and the second
antenna coil 12 is not specifically linmted, the
second antenna coil 12 is tksposed within the inner
peri phery of the first antenna coil 11 in the first
enbodi nent. 10 According to this configuration, a

Iar e area C atta ned for, the first ntenn (ofo]
accaﬁd %%r‘@b*@h *.%? VPR S YR T o g%%er%ﬁ‘amae

e 1 o i caln, 4 P

enna cCol n enna

o ST [ B, S R i
+ DR PR LT Sla e comzon e

re14€18h6n oﬁ?Qﬁ% ﬁnt arallel . At dhouabother fidsd the

ant enna |sposed around the outer

secBﬁ&'QH@éﬂn&fcéff §@09§dn@ﬁt§p@@1§p¢élﬂ§ {seEr&d 9. the20
3A), the second antenna coil 12 may alternatively be

. sec@h8pesesn@s osadi t he outgispesé@heiyhof the fnnet

antenna coil 11 (see Fig. 4B) if the desired
perCpRBEUNI cattha fpestoanseseai soill fieremt thdheiast enna
configuration of the first antenna coil 11
embodiment.
- According to this configuration, a large area can be
attained for the first antenna coil 11, thereby improving a
tag function generally requiring a sufficient communication

distance. Furthermore, since the antenna module 1 is given

a dimension that is substantially equal to the occupied area

by the first antenna coil 11, the antenna module 1 can be

made smaller in size in comparison to a case where the first
and second antenna coils 11, 12 are arranged in parallel.

Although the first antenna coil 11 is disposed around

the outer periphery of the second antenna coil 12 (sée Fig.

3A), the second antenna coil 12 may alternatively be

disposed around the outer periphery of the first antenna

coil 11 (see Fig. 4B) if the desired communicatiocn

performance is different.
The antenna Configuration of the first antenna coil 11

and the second antenna coil 12 may be set in accordance with
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25. and the second antenna coil 12 may be set in
accordance with - 13 the desired conmunication
performance, and nay take other .shapes, such as a
circul ar shape, instead of the rectangul ar shape shown
in the drawi ng. Furthernore, although each of the
antenna coils 11, 12 is wound twice in the draw ngs,
the 5 nunber of w ndings nay be set in accordance
with the specification.-Thg f#irst antenna coil 11 and
the second antenna coil 12 are separated from each

ot her by a distance that prevents the two from being

ticall led t h other. In. 10
the{ RESFEH aROR T &L SR P AT RRBHCe hal ot HET g S

anaEht LG RLc DL 0, £ AL v B, Sl 0T Sovangrras

shaggd%ﬁé%gtkgntﬁéagpgﬁiﬁ .thf §€ﬁ8ﬁ9®r ptgggﬂTgﬁﬂleééh of

rawi ng, a second antenna coil’ 1

-theisggkg%gdfgﬁég E’?Sh?gfi%ﬁoi d%éi??éi?nt e RO the

ace ersi te raw ng e base

ﬁum%@?sbEaﬁ§n&9ngghﬁa§e@@nge@”iﬁn@@%&ﬁﬁéné@AW§@9VWhén t he

raw ng has a~ structure in which coil portions on
speBPR9sht €oni des of the central region of the second
antenna coil 12A are 20 asymmetrical to each other

Wtthe r espe€tad@eone ¢hiectl ahd tihe sdadidgmtienmeneoil
coil portion are arranged at a pitch that is
12 dirkf eepatrateamitbat eatht behar ndy ngsdi stihee otlher prevénts
portion, and noreover, the windings in the one coi
the two from being magnetically coupled to each other. In
other words, the distance is set to an extent that the two
antenna coils are prevented from disturbing each other's
communication properties.

Fig. 9 illustrates a modification example of the second
antenna coil 12. 1In the drawing, a second antenna coil 12A
indicated by a dashed line is disposed on the bottom surface
(underside of the drawing) of the base substrate 10.

The second antenna coil 12A shown in the drawing has a

structure in which coil portions on opposite sides of the

‘central region of the second antenna coil 12A are

asymmetrical to each other. With respéct to one direction,
the windings in one‘coil portion are arranged at a pitch
that is different from that of the wihdings in the other
coil portion, and moreover, the windings in the one coil
portion have a line width that is different from that of the

windings in the other coil portion. In other words, with
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antende seahl epai Rsshzerthantt heo@ns eaansorican hhendCc

~detail, the magnetic distribution by the second antenna coil

‘emphasized in the left portion 12b in which the pitch and

portion have a line wdth that is different fromthat
of the 25 windings in the other coil portion. In other
words, with - 14 respect to one direction (i.e. the
hori zontal direction in Fig. 9), the second antenna
coil 12 has a right portion 12a in which the pitch
and the line wwdth of the windings are narrow, and a
| eft portion 12b in which the pitch and the 5 Iine

wi dth of the windings are wide. In this case, the
magneti c distribution by the second antenna coil 12A
is different froma symetrical magnetic distribution

resphet] FACOTF R RFor LHR ot rt s et Syt bR eCT i ol

. d il h i c di i byt j b he. . |
T ,
in JEORE Lo SpHLEADU 00,1 bt ud el ot are

narEgS ﬁ%ﬁghgg§e§£e ?%g§%%f¥%€rgﬁn@ﬁ¥chb¥hgi i tgﬁﬁ the

secb_ antenna c _ _ 5 structure shown in the
Lindr RYHRE: oENBLEONTHALRALT QPeTANge With an ICtag (IC
card) can be made larger, and noreover, the _
COofpLt Cabk £ POSERd Qi g e S ftieditinrong dineedddnd
Furthermore, since the second antenna coil 12A can be

tag side, 20 the conmunication performance is
disprevented bryomhedélestoaateonaevenii fltiwe getomdthe pitch
antenna coil 12A is.
and the line width of the windings are symmetrical. In

12A is asymmetrical such that the magnetic distribution is

the line width of the windings are wide.

Accordingly, by giving the second antenna coil 12A the

structure shown in the drawing, the communication range with
an IC tag (IC card) can be made larger, and moreover, the
communicable position can be shifted in one direction.
Furthermore, since the second antenna coil 12A can be made
smaller in size than the antenna coil on the IC tag side,
the communication performance is prevented from
deterioration even if the second antenna coil 12A is
disposed within the inner periphery of the first antenna
coil.ll.

The first antenna coll 11 is disposed on a side of a

communication surface C8 of the antenna module 1 (i.e. the
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" di sposed within the inner periphery of the fi
antenna coil 11. The firs? an?enng coif ilf:;St
di sposed on a side of a 25 conmmunication surface CS
- of the antenna nodule 1 (i.e. the - 15 top surface of
the base substrate 10), whereas the second antenna
coil 12 is. disposed on the opposite side (i.e. the
bottonysurface of the base substrate 10) of thé
comuni cati on surface CS otSthe antenna nodule 1 (Fig
2, 5 Fig. 3A). Accordingly, this inproves the tag
gynctlon requiring a sufficient communication
top %ﬁ¥gggg.oﬁjEﬁén§£%¥egubst£atgeldpﬁiWE@&@@an@éc@&¢qnd
p rmance “is different (for exanple, if a certain
antgﬁgguebgét;eniglaﬁé 588" oADEBei Sppbsoteeglieedi for the
réader/witer 10 function), the second antenna

bot 88 sL2¢ARY Be ghepsssd eaptheatsi de) opfthiee
conmuni cation surface CS of the antenna nodule 1

comkFigca8BonFisdr f48e Esgof4Bhe hntthabt wadelet he (Figst 2,
antenna coil 11 may be disposed on the opposite side
rigof ahe eoRRRAl eallion thisf auereSesf thietadt EHRGLABAUI e
I (Fi.g. 3B), 15 or may be disposed on the side of the
rec@QFIMR catsu®E istrhiac eon@8ndfathenaftéAd “fodul e 1
- together with the second antenna coil 12 (Fi 4
F.gltéBhatgsesgommfithi@gsin@@aﬁammﬁﬁi@%El%%g??¥€?% ance
rel ati onship between the antenna cqils 11, 12 j
is fdisddent 2AEMheaaPlene tdntferivd G é:oi‘T‘““f%atsmn

A are
_positioned on the outer ,
distance or more is also required for the reader/writer

function), the second antenna coil 12 may be disposed on the
side of the communication surface CS of the antenna module 1
(Fig. 3B, Fig. 4A, Fig. 4B). In that case, the first
antenna coil 11 may be disposed on the opposite side of the
communication surface CS of the antenna module 1 (Fig. 3B),
or may be disposed on the side of the communication surface
CS of the antenna module 1 together with the second antenna
coil 12 (Fig. 4R, Fig. 4B).

As shown in Fi@s. A7 and 4B, the positional
relationship between the antenna coils 11, 12 is flexible.
Whether the antenna coils 11, 12 are positioned on the cuter
periphery_side or the inner periphery side is determined
based on the desired communication performance.

Furthermore, -the first antenna coil 11 and the second
antenna coil 12 disposed on the opposite surxfaces Qf the

base substrate 10 must not overlap each other in order to
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peri phery side or the inner periphery side is

determ ned based on the desired comuni cation
performance. Furthernore, the first antenna coil 11
and the second antenna coil 12 disposed on the
opposite surfaces of the 25 base substrate 10 nust
not overlap each other in order to - 16 prevent the
two from being nmagnetically coupled to each other. On
the other hand, the first a6tenna coil 11 and/or the
second antenna coil 12 disposed on the base substrate
10 5 is/are not limted to one type. In ot her words,

pre%%l{;riagﬂget&%p gl?lgfs%él%%gt gglge%fgm ca% tc% I%%gs

otnQl reader/writers of nultiple types haV|ng di fferent
85ﬁnunication specifications by using the sane antenna

B L
Secgﬂéegﬂéeﬁﬂé'éoff 75 a3 LESBEST biel o Oh3pOSEh L1k be 10

éri phéry séction and I nner periphery

1s/§§@th89 9§mi9§dt@@ SHEf agse of thesbase Jorsspshirtole
. Moreover, the two types of first antenna coils 11

typE§V§fOE€rE¥p§ansé@@ﬁﬂdaﬂﬁéﬁﬂﬂacﬁﬂlé 12, dispasedbe
t herebetween. Fig. 5B illustrates an exanple i n which

pro@ideat ab 8 twocbppesieibiersitantenvagsobts 11 are

di sposed on the top surface of the base substrate 10,
readad/eneéteypeodbfmultiple types having different
communhication specifications by using the same antenna
module 1.

For example, Fig. 5A illustrates an example in which a
total of two types of first antenna coils 11 are
respectively disposed in the outer periphery section and the
inner periphery section of the top surface of the base
substrate 10. Moreover, the two types of first antenna
coils 11 héve one type of second antenna coil 12 disposed
therebetween. Fig. 5B illustrates an example in which a
total of two types of first antenna coils 11 are disposed on
the top surface of the bése substrate 10, and one type of
second antenna coil 12 is disposed on the bottom surface of
the base substrate 10. Furtherﬁore, Fig. 5C illustrates an
example in which a total of two types of second antenna
colils 12 are respectively disposed in the outer periphery
section and the inner periphery section of the top surface

of the base substrate 10. Moreover, the two types of second
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20 second antenna coil 12 is disposed on the bottom
surface of the base substrate 10. Furthernore, Fig.
5Cillustrates an exanple in which a total of two
types of second antenna coils 12 are respectively
di sposed in the outer periphery section and the inner
peri phery section of the top surface .25 of the base
substrate 10. Moreover, the two types of second - 17
antenna coil 12 have one-type-of first antenna coil 11
di sposed t herebetween. As described above, the anteénna
nodul e 1 according to the first enbodi nent includes
t conmon. ha u rate. 1 - ' e.firs
e anRa R0 137 For Teonvini Sat Foh i the e aaget il ter
. _an h enna coil 12 for comunication with
dlsgﬁg?é ?%§§§§ggﬁ$§%bsed. Thus, a tag function and a
" Q0T YELLGLS T0GI Ol &AM Aed AN A1 SGRing to
2 ord 4 1%@%,% ici "1

antenna no Accor is sufficiently 1

.the;@EEE%b@ﬁﬁéd%ﬂeﬁt59§89ﬁ3§¥i@Hedgéﬁﬁ8n3§a§@léu@§trate 10

chieving the communication perfornmance required for

on RAtBnathadritypchheanfdcaileaderbw béhuh usgtion. with a
Figs. 7 and 8 are schematic cross--sectional views of

- readerpartiableagnanminsi satbna betshnal c20leqni pped with

the antenna 15 nodule 1. In the draw ngs, the antenna

comfodiibet lohswiltspasellc tagi decadi sposadal biidys 21a ofag he

portabl e comunication termnal 20 at an upper section
funohitheandar seaflacéwoitéehefunethpmatrdopiyovided in a

single antenna module 1. Accordingly, this sufficiently
contributes to a space-saving design as well as achieving
the communication performance required for both a tag
function and a reader/writer function.

Figs. 7 and 8 are schematic cross-sectional views of a
portable communication terminal 20 equipped with the antenna
module 1. In the drawings, the antenna module 1 is disposed
inside a terminal body 21 of the portable communication
terminal 20 at an upper section on the rear surface of the
terminal body 21.

The terminal body 21 contains an electronic circuit
board 22 and a battery 25. The electronic circuit board 22
holds a CPU and other electronic components for controlling
various functions of the poftable communication terminal 20
having a function for data communication via communication
network. One surface of the terminal body 21 is provided

with a display portion 23, which may be, for example, a
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The term nal body 21 contains an electronic circuit 20
board 22 and a battery 25. The electronic circuit
board 22 holds a CPU and ot her el ectronic conmponents
~for controlling various functions of the portable
communi cation termnal 20 having a function for data
communi cation via conmuni cation network. One surface
of the termnal body 21 is provided 25 with a display
portion 23, which may be; 1®r-exanple, a - 18 -
l'iquid-crystal display. Furthernore, although not
shown in the drawing, the termnal body 21 further

1oL Bk TRrel o FLATP, SroSOTEHILRL  SIIGARS A0C ikt an
theaaga{r?ﬁﬁl Vtﬂg géml ?éo gezfowwﬁtémm %r an

por m C¢r ophone an

exaﬁﬁf@keéoﬁﬁgHFEggléﬂ @aﬁglf@@?@&lﬁ&ngtffﬁhsmﬂ_

tehna no an attachnent “portion of the

recEfﬁQ%néthﬁH¥ gé hEVE] ardRONS i shes A& anfidy data via

l1c plate 1 di sposed t herebetween in that order

thef EOfnhNecA0iaAt REPR ARHVLE dpetatihg fhpst wbothmend a
as shown in Fig. 6, the non-conductive nagnetic sheet

‘mici8phRbflet RAGNRL BpkaRer pradei #8d af er bandetleploome nBiimction.

surface of the antenna nodule 1, which is opposite to

t NEh & camkh et hodu: sarf aael G8) stuicdchridrat ddre iamt ehahe

nodul e 1, the magnetic sheet 18, and the 15 netallic
terpiaté b@daréluhaVezedma§hetnagﬁheet $Beand 18 netdblhed

by, for exanple, m xing
plate 19 disposed therebetween in that order from the
antenna module 1. In the first embodiment, as shown in Fig.
6, the non-conductive magnetic sheet 18 and the metallic
prlate 19 are bonded to a main surface of the antenna module
i, which is opposite to the communication surface CS, such
that the antenna module 1, the magnetic sheet 18, and the
metallic plate 19 are unitized.

The magnetic sheet 18 is formed by, for example, mixing
sendust (Fe-Al1-Si) powder with a synthetic resin material
and then forming the mixture into a sheet. Alternatively,
the magnetic powder may be a soft magnetic material, such as
permalloy (Fe-Ni), amorphous (Fe-Si-Al-B}, ferrite (for
example, Ni-Zn ferrite, Mn-Zn ferrite), and sintered ferrite.
These types of magnetic powder may be used selectively in
accordance with the desired communication performance or the

intended purpose.

Since the magnetic sheet 18 1s disposed between the
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sendust (Fe-Al-Si) powder with a synthetic resin
material and then formng the mxture into a sheet.
Alternatively, the magnetic powder nmay be a soft
magneti c material, such as 20 pernmalloy (Fe-Ni),

anor phous (Fe-Si-A -B), ferrite (for exanple, N -Zn
ferrite, Mi-Zn ferrite), and sintered ferrite. These
types of magnetic powder may be used selectively in
accordance with the desi+etl®coenmuni cati on perfornmance
or the intended purpose. 25 Since the magnetic sheet
18 IS dlsposed bet ween the - antenna nodule 1 and

ant%%ﬁﬁulﬁl @3? palx é thle méx@&llﬁ@ggi%toé %ond{g the

IOﬂ perfornance caus ectronagnetlc

socRALOREE eitee s pee e ol il |
elegeg% gﬁ@%%gn1ﬁ§ef%§9e§g¥aBé@Q@QHSth@ éﬂ@gnﬂimhodule 1

tween the antenna nodule 1 and

andTehLal EEaPaﬁ&epﬂ§%$Sl9SE§hlbecpré9§n@@@er ﬁ@@gevéﬁ? this

nmetallic plate 19 functions as a shielding plate, and

conf%gﬁf@ﬂhgﬁdlé0&1§§D§£@éhﬂ§gé@@s1ﬂncﬂﬂﬂymﬂﬁﬁtdiwtance
opération of the portable comunication termnal 20

betieem the epavLN cAbieDeopesati tive ofiethEl Bntehate 19 is

nmodul e 1. Thus, a mal function or other functiona
smapnqQblens in the portable conmuni cation termnal 20 is

prevented from occurring during, for exanple, the

codmirhe atilorr dperdu itdre St oflihelateeria Tdillomns as a
shielding plate, and is provided for separating the
communication operation of the portable communication
terminal 20 from the communication operation of the antenna
module 1. Thus, a malfunction or other functional problems
in the portable communication terminal 20 is prevented from
occurring during, for example, the communication operation
of the antenna module 1.

The material forming the metallic plate 12 is not

specifically limited as long as the material is conductive.
For example, a stainless plate, a copper plate, or an

aluminum plate may be used.

Each of the magnetic sheet 18 and the metallic plate 19

.is preferably given a thickness such that when the magnetic

sheet 18 and the metallic plate 19 are bonded to the antenna
module 1, the overall thickness is prevented from being too
large. For example, if the antenna module 1 is given a

thickness of 300 um, the magnetic sheet 18 may be given a
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The material formng the nmetallic plate 19 is not
specifically linmted as long as the material is
conductive. For exanple, a stainless plate, a copper
plate, or an alum num plate nay be used. 20 Each of

t he magnetic sheet 18 and the netallic plate 19 .is
preferably given a thickness such that when the
magneti ¢ sheet 18 and the netallic plate 19 are
bonded to the antenna nodédPe-1, the overall thickness
Is prevented frombeing too |arge. For exanple, if

t he antenna nDduIe 1 is given a 25 thickness of 300

thlgghCEQeOPH§ §Hsegh% g@%l?f$%%ﬁ%?%te f%Q%EFe given a

ness O m an he neta

thl EXSES oftg#8§?e§60 aQSUEhggotﬂésgvéPéilt@ﬁl@ﬁﬁ%@%|of
ne (0]

SS he nodule’is a little over

theAﬁsaggénggya {Pec mROPELECy ﬁﬁeetAééBréfﬁbI§¥fﬂﬂé(hmgnetlc

and the antenna nodule 1 5 can

shebQCQ@pofﬁéeﬁethibé lHkEe§9'n£§£'@ﬁeséﬁ@éhﬁE hd@uile 1
term nal body 21 Wi thout adversely af fecting the

canSPacencsapbhgrdgsigntnt Lheieassemnae bl epdce TOE the
antenna nodule 1 is disposed inside the term nal body

terAinkl Bofmnperwsubbuthativeheetpmaiificcainontiser fpeee€S
10 of the antenna nodule 1 faces outward. In this

savihat dest e eitEheahntennhnmbdubenbcting portion 15 of
the antenna nodule "1 is, for exanple, connected to
anTh< amf gniexd metwls dedl o@lsp@s%tmmﬁm eernifgd

I C chip 24 stores ID and other types of data to be
body 21 in a manner such that the communication surface CS

of the antenna moedule 1 faces outward. In this state, the
external-terminal connecting portion 15 of the antenna
module '1 is, for example, connected to an IC chip 24
provided for the antenna module 1.

The IC chip 24 stores ID and other types of data to be
read in the process of communication with an external
reader/writer 5 via the first antenna coil 11. Furthermore,
the IC chip 24 also storés, for example, an access procedure
(program) and key data required for reading and writing data
stored in an external IC tag (IC card) 6 in the process of
communication with the external IC tag 6 via the second
antenna coil 12.

Referring to Fig. 7, when the portable communication

terminal 20 according to the first embodiment is in

‘communication with the external reader/writer 5,

predetermined data stored in the IC chip 24 is transmitted
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15 read in the process of comunication with an
external reader/witer 5 via the first antenna coi

11. Furthernore, the IC chip 24 also stores, for
exanpl e, an access procedure (program and key data
required for reading and witing data stored in an
external I1Ctag (IC card) 6 in the process of 20
comuni cation with the external ICtag 6 via the
second antenna coil 12.-Referring to Fig. 7, when the
portabl e communication termnal 20 according to the
first enbodinment is in conmunication wth the

oI FLE 1) S e o
ncoBRUEPIR Fobhs S DG B P o i tdson

' f [ f | i
ter gﬁglngéu§%%C@Q PEHSESy ﬁé%P?%}g?%r %gaégﬁﬁqkﬁxfiﬂfﬁékes.

res. ernore, as sho ) en

POF{ AR Ermagt LORINGAL] oM tralgTi Ral +2Qn $H portable

communi cation wwth the external 1Ctag (ICcard) 6,

comRhigdeL ef 5 nedrHat 21 St or ed iN @dmbiG €At PoAvi vkl tided
inthe ICtag 6 is read via the second antenna coi

extdzZnel thetaqt enmacapdul €, lprddcosdingty,ddte stored in an
reader/witer function of the portable comunication
ICc dRipesni hatlR@egabnbehased tagchetk reddrwbd i Om secdnd
~as the outstanding balance in the ICtag 6, via the
antdhspl agipoi i ofi 2Be ¥Whemnusi mgduhe teadketordirgly, the
function, the battery 25 . .

reader/writer function of the portable communication
terminal 20 can be used to check information, such as the
outstanding balance in the IC tag 6, via the display portion
23, |

When using the reader/writer function, the battery 25
in the portable communication terminal 20 may be used as the
power source. In this case, the optimized design of the
first and second antenna coils contributes to low power
consumption of the portable communication terminal 20.

Furthermore, according to the first embodiment, the
single antenna module contributes to a space-saving design
required in the portable communication terminal 20.
Moreover, the extra space obtained by such space-saving
design can be utilized for preventing interference caused by,
for example, undesired radiation, thereby contributing to an

improvement in the quality of the portable communication

terminal ZO0.
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in the portable communication term nal 20 may be used
as the 15 power source. In this case, the optim zed
design of the first and second antenna coils
contributes to | ow power consunption of the portable
comuni cation term nal 20. Furthernore, according to
the first enbodi nent, the single antenna nodul e
contributes to a space-saving design 20 required in
t he portabl e conmuni catien2term nal 20. Mreover, the
extra space obtai ned by such space-saving design can
be utilized for preventing interference caused by,

.undesired di ati , th b tributi
R RS ARRET o i he qual 1y of the portablo
[ [ t. ' | ,20. -
cé %%?nheﬁi?ltt I)a%%} Slgl , r{llaslﬁngfa]. Ia|n| Uaélt rezg]t(rleegn%ﬂgln ee r12na
acchgyhﬁ go gcggégh&ge#ﬁoaiﬁ§§9ngfeﬂ%@ﬂ&ﬂ%@én9f1ﬁ$§htion.
prese t 1nventi on. e conponents | the draw ngs

The;?gﬁFﬁéSnggu%ﬂg§ﬁQtdfgwlﬁgég?ﬁéﬁFEEQee&ﬁ{§£l§H@gﬁ%n@HBse

Icate the same erence nunerals,

in @gtakied: desshphinnsapt 1@@§@a@@ﬂn9feﬂﬁé ¥ahé reference

therefore be omtted. Fig. 10 is a plan view of the

numadfh 8O aam@ddéealedndebtgipt 1dné So R CHOSS-SaMddNpts will
view taken along line [111-[111 in 10 Fig. 10. The

theaBFenARaLEDEME Bt2daccording to the second enbodi nent
has the base substrate 10 on which the first antenna
cadfriglll0o is a plan view of the antenna module 2, and Fig.
11 is a cross-sectional view taken along line [11]-[11] in
Fig. 10.
The antenna module 2 according to the second embodiment

has the base substrate 10 on which the first antenna coil 11

for communication with a reader/writer, the second antenna

“coil 12 for communication with an IC tag, and an RFID

"circuit 30 are disposed. The RFID circuit 30 includes the

IC chip 24 storing data to be transmitted via the.first and
second antenna coils.

The RFID circuit 30 corresponds to a "signal processing
circuit” according to the present invention. In addition to
the IC chip 24, the RFID circuit 30 includes a set of
electronic components for, for example, generating and
signal-processing input-output signals that are necessary
for communication operation via the first and second antenna

coils. In the drawings, a wiring pattefn for electrically

- connecting the components is not shown.
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for comunication wwth a reader/witer, the second
antenna coil 12 for communication with an IC tag, and
an RFID 15 circuit 30 are disposed. The RFID circuit
30 includes the 1Cchip 24 storing data to be
transmtted via the first and second antenna coils.
The RFID circuit 30 corresponds to a "signha

processing circuit" according to the present
invention. In addition te 220-the IC chip 24, the RFID
circuit 30 includes a set of electronic conponents
for, for exanple generating and signal-processing

i nput out L s t hat .ar rfor
cglpmm iTart % Aoty i 3G 118 RS Ao GEgRy cireuit

0 L8008 %ayw;ghconnf;% s
antéﬁﬁ%ﬁc01lz§ Eggrgfﬁggégdﬁgﬁ%ﬂ?%ﬁ¥%é§3§¥f3ﬂruﬁhe fﬁher

Cl rCUI I nner

| regPﬁﬁ' phery Phet erssse dre DL ENNGe CPhL égcoﬂoaoatdérﬁ% til

IS conflguratlon ner regi.on

12 8kh- B@rﬁtiﬁgh@a)eeklbhsnﬁfﬁpnéhéﬂéspnaoﬁ@rib@tﬂ@goaﬂ the
be utilized efficiently; ereby contributing to the

siz8i Zeanedushi 68 Bhet Betanhgnmeanndute 2. Al though the
RFI'D circuit 30 is disposed on the side of the

C GRIMEHY Gt | e RIFT@cel S if Ithel andeypasabdul b2 (Fide of

the top surface of the base substrate 10) in the
theexampheitBtsbhowaurfiatheClrahi tgs, anbhenRrmditeud t (Boe.

may alternatively be disposed on the main surface of
thet hepantehagenofiutkhe2base substrate 10) in the example
shown in the drawings, the RFID circuit 30 may alternatively
be disposed on the main surface of the antenna module 2,
which 1s opposite to the communication surface CS.
Furthermore, if the RFID circuit cannot fit in the inner
region of the second antenna coil 12, the RFID circuit may
be provided on the side opposite to the side on which the
second antenna coil 12 1is disposed.

Acceording to the antenna module 2, the RFID circuit 30
required for communication with a reader/writer or an IC tag
and the first and second antenna coils 11, 12 are disposed
together on the same base substrate 10 so as to define a
substrate unit. This eliminates the need for providing a
separate wiring substrate having an RFID circuit disposed
thereon. Accordingly, an antenna module having an

exceptionally good space-saving design is achieved.

Similar to the first embodiment, the antenna module 2
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which is opposite to the comunication surface CS
Furthernore, if the RFID circuit cannot fit in the
inner region of the second antenna coil 12, the RFID
circuit may 15 be provided on the side opposite to the
side on which the second antenna coil 12 is disposed.
According to the antenna nodule 2, the RFID circuit 30
required for comunication with a reader/witer or an
ICtag and the first and &eécend antenna coils 11, 12
are di sposed 20 together on the sane base substrate 10
so as to'define a substrate unit. This elimnates the
vidin [ r . havi ng
accliftprotelFRY: Pl slBPRRb okt Aladr iR R g

por% Efnnéoﬁﬁgﬂhgapfgﬁngeﬁﬁl feﬂébggg éy ggl?n ¥%r data

ace-savl ng desi gn

hﬁ?c aem%gfsg%%mg f&@%&?@%g 2 1424, ; according

e secon 'S disposed inside a

smg@”cﬁ@' RrEPTEYRLARET 98 R?rﬁhﬂéizgévbﬂgtﬁeféﬂﬁﬁéﬁﬂﬁ xan&ule

conmuni-cati on via conmuni cati on networ In th

2, ﬁaiﬁrgeshﬂgﬁa‘lm&t%ﬂu%ﬁ%ééuié B0t | Se&ii téd eth Ofhd he
ant enna nodul e arge installation space is not

terhegdir eddiyn the term nal body. Furthernore, since the
RFID circuit 30 is unitized on the antenna nodule 2,
anfnt legrid T ON, s hock tiion, REID del edwdn 30fiamBAiRed on
function with respect to the portable 10 comuni cati on
thet enfrenak medsilepki f aedinnhgrebyonheafiéyelonf or deletion
of an RFID function with respect to the portable |
communication terminal is simplified, whereby the level of
convenience in, for example, maintenance and after-sales
gservice can be increased. Accordingly, the antenna module 2

can readily correspond to, for example, a model change of

the terminal body, such that the antenna module 2 (IC chip

- 24) storing private information, such as usage history, can

be used successively in the terminal of the new model. This
increases the level of convenlience as well as increasing the
level of security.

As a similar purpose, the base‘substrate 10 may have a
combined structure that includes a portion in which the

antenna coils 11, 12 are disposed and a portion in which the

" RFID circuit 30 is disposed, such that different types of

‘antenna coils 11, 12 may be connected to the RFID circuit 30.

For example, as shown in Fig. 15, the base substrate 10

may have a combination of an annular antenna holding
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conveni ence in, for exanple, nmaintenance and
after-sales service can be increased. Accordingly,
the antenna nodule 2 can readily correspond to, for
exanpl e, a nodel change of the term nal body, such
that the antenna nodule 2 (1 C chip 15 24) storing
private information, such as usage history, can be
used successively in the term nal of the new nodel.
This increases the |evel 8b eonveni ence as well as
increasing the |evel of security. As a simlar
pur pose, the base substrate 10 nay have a 20 conbined
structure t S c h
sup§hrdRknog gt 1 8h, {08 BEPaB E8Y S ROl Sanl Eecond

antgg%%eg i? ?lelg'gﬁ&'%eggrEﬁlg §g§§59%2 %é%% portion

t ypés ™ of Ana col'l's

10BCEBQeﬁ%§8&hg EQ% 55;9 EEEEHLE 39 F@ﬁeeéﬂﬁghﬁa H@ldlng

asé substrate 10 5 may have

subge E@anQngﬁ %@AagﬂalQﬁeaeﬁﬁeﬁﬁthﬂbgﬁﬂﬂg zuBsPrate

strate portion 10A for holding the first and second

por@ﬂb%nﬂ@BCQkéseléctigcémﬂyac§hﬁ§©tédh@bdéﬂ@hsﬁbﬁéfaﬁﬁa,
portion 10B for holding the RFID circuit 30. The

- foraakempachohdingplsubstsab€ ponheototOPandd LhRLei EOBLt

hol di ng substrate 5 portion 10B are electrically
thacoamectedghedeaahththeombiacd steteexalhkelandbkt iLphE,

sets of connector |ands 10AL, 10BL that are aligned
10BLnm&lyebeofbined SbatechThehkandy, 104, exa0BLe naysSbeg a

joined to each other by, for exanple, using a
condontidvei yeipbinui mgtenteli asickuah aslderdepr by Bire-

W re-
bonding.

In this case, the same circuit holding substrate
portion 10B may be used consistently regardless of the
antenna configuration. Moreover, the shape of the circuit

holding substrate portion 10B, for example, is preferably

common between modules.

Accordingly, while the RFID circuit 30 (IC chip 24} can
be used successiveiy, only the antenna coils 11, 12 may be
éhanged o those of different specifications. Furthermore,
by preparing multiple types of antenna holding substrate

portions 10A in accordance with different specifications, a

desired antenna module can be obtained simply by’

incorporating a common circuit holding substrate portion 10
into the antenna module. This contributes to better
inventory management and higher productivity.

Similar to the first embodiment, when installing the
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10 bonding. In this case, the sane circuit holding
substrate portion | OB nay be used consistently
regardl ess of the antenna configuration. Moreover,
the shape of the circuit holding substrate portion
10B, for exanmple, is preferably 15 commopn between
nmodul es. Accordingly, while the RFID circuit 30 (IC
chip 24) can be used successively, only the antenna
coils 11, 12 may be charged to those of different
specifications. Furthernore, Dby preparing nultiple
types of antenna hol ding substrate 20 portions 10A in
accardance with dlffere t ificat jre
e R Lpgndy 88318 non

congiF TR BoPRids  BRESantRind 1‘&%‘38#9&9% ?épéé%?r. but es
pre%8r§%E&eﬁlgyg%§§tg%ﬁwggﬂaggg?ﬂglﬁngugfgg of the antenna

i VI i rst enpodi nent, when

modh@%téllhﬂgchhgs 8§Eosﬁege98atﬂgdHbﬁman§eg%@ohnsﬁkgacéocs,

term nal bo non- uctive magnetic sheet

andarﬂﬂeaa@%@hhﬂeatpb@&%laheofptﬁéet@mﬂngusgeagd behween
he main surface of the antenna nodule 2, which is

adv@ﬁ@agebeat@ahh@dcaqnpﬁbe@ai@@ ﬁhéfﬁQQn€51CSSa@dttbﬁd the
attachnment portion of the term nal body. The

netadvant pgascatztrai ned bympr a¥i dhoget Hesamgbetli dnsheet first
- and the netallic plate are the sane as those
embddioenlied iThetde€ofrier, stheedbedirapntionThér €hese, atiigntages
description of these advantages

will be omitted.

Figs. 12A and 12B illustrate examples in which the
magnetic sheet 18 is bonded to the main surface of the
antenna module 2, which is opposite to the communication

surface CS5. Fig. 12a illustrates a bonding example of the

magnetic sheet 18 in a case where the RFID circuit 30 is

- disposed on the communication surface CS of the antenna

module 2.

On the other hand, Fig. 12B illustrates a bonding
example of the magnetic sheet 18 in a case where the RFID
cifcuit 30 is disposed on the main surface of the antenna
module 2, which is opposite to the communication surface CS.
In this example, the central portion of the magnetic sheet
18 is provided with an opening 18a having a sufficient
dimension for holding the RFID circult 30. Even though the
opening 18a is provided in the central region of the module

where the antenna coils are not disposed, the
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will be onitted. 10 Figs. 12A and 12B illustrate
exanples in which the magnetic sheet 18 is bonded to
the main surface of the antenna nodule 2, which is
opposite to the conmunication surface CS. Fig. 12A
illustrates a bondi ng exanple of the magnetic sheet
18 in a case where the RFID circuit 30 is 15 di sposed
on the conmuni cation surface CS of the antenna nodule
2. On the other hand, Fig.212B illustrates a bonding
exanpl e of the magnetic sheet 18 in a case where the
RFID circuit 30 is disposed on the nmain surface of
t he antenna 20 npd L ch_j siterioidher
legDRRiRPEREr sn etry hecotee Ol HHPL P e Qr Ly
... central. porfion tig S 18,4 spProVEdediit
lnh%ﬁ%%egnbgpé%?nﬁa§%%£ggv$ﬁggg %gffpgféﬁﬁ di mensi on for
gl ding the REI R,ciEqyi §530. RYegyiPOUDNc ki heknoPenb Agthe
30 ? agﬁggp?ngggdS?% tﬁg central region of the nodule 25

mody ggﬁﬁggﬁa§ﬂéﬁnﬁﬁ E@ﬁ#§r§£§nn@é dhsposed:tihe shadvn in

el'ectronagnetic interference can still be sufficiently
Figl NhbRI t edebypyheurBgaet tensheptti8y SbnsespheeREaDing

circuit 30 iS held in the opening 18a, the overal
desthhckness of the nodule is smaller in conparison to

the structure shown in 5 Fig. 12A, thereby further

copt ¢k butl BRgak® B pialce:sava ing batedingn.exRmgslesi 3K die

13B il lustrate bondi ng exanpl es of the
metallic plate 19. Fig. 13A illustrates a bonding example
of the metallic plate 19 in a case where the RFID circuit 30
is disposed on the communication surface CS of the antenna
module 2. The metallic plate 19 is bonded to the antenna
module 2 via the magnetic sheet 18.

| On the other hand, Fig. 13B illustrates a bonding
example of the metallic platé 19 in a case where the RFID
circuit 30 is disposed on the main surface of the antenna
module 2, which is opposite to the communication surface CS.
In this exampie, the metallic plate 19 is bonded to the'
antenna module 2 via the magnetic sheet 18 whbse central
portion is provided with the opening 18a having a sufficient
dimension for holding the RFID circuit 30. Since the RFID
circuit 30 is held in the opening 18a of the magnetic sheet
18, the overall thickness of the module is smaller in
Comparison to the structure shown in Fig. 13A, thereby

further contributing to a space-saving design.

‘Referring to‘Fig. 14, the central portion of the
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metallic plate 19. Fig. 13Aillustrates a bondi ng
exanple of the netallic plate 19 in a case where the
RFID circuit 30 10 is disposed on the comruni cation
surface CS of the antenna nodule 2. The netallic
plate 19 is bonded to the antenna nodule 2 via the
magneti c sheet 18. on the other hand, Fig. 13B
illustrates a bonding exanple of the netallic plate
19 in a case where the RFI 15 circuit 30 is disposed
on the main surface of the antenna nodule 2, which is
opposite to the communi cation surface CS. In this
| L 14 It & ASvi Sedandad #ro ddeming 19a
mﬁ%%ﬁe?r;n@%&dﬁllﬁ%{/i%%cﬁe ngjgneti c sheet 18 whose
t t b PP St PEEVI dedi mididy tdlet epeniaw: diBa
fac%%@iggéaRgg?fégﬁg%t 20 dinensioéhéor hol ding the RFID
Flefin ity 30y Siaceithel Ritn cdpaes t£B0 dandwelahtin the
openi ng 18a of the magnetic sheet 18, the overal

incihsknessteé thepneduteits3gmtherehyn atbompird son to
the structure shown in Fig. 13A, thereby further

ins€aMathoki 6 tamposgace-savh mgebesi wly 281 19 3f %o

Fig. 14i the central portion of,the - 2 8 - netalli%:

pl @t ecHO amsyermlsmnde if dblepPa ity diddopgénithy fetallic

facing the RFID circuit 30. This may allow great
plakkegibbtbily passhelynsparrat PBnespaEEOTINE %pﬁg%‘?gt
potpachuded, LEbhe, FELD CLcuLL, 30, LASLEDN LG 18 oece
subggggELfgo g? %gg 3%235n2a%gauﬂé Ehgso %Q%an%?§ h?o%@@ed
with wave absorberé that cover the RFID circuit 30, as shown
in Figs. 16 to 18.

Fig. 16 illustrates an example in which the entire
region of the RFID circuit 30 is covered with a flexible
sheet-like wave absorber 3l. The wave absorber 31 is
composed of a soft magnetic material which is selected based
on a frequency band of a nolse wave released from the RFID
circuit 30. Moreover, where necessary, the top surface of
the base substrate 10 (i.e. the surface on which the circuit
is not disposed) may also be provided with a similar wave
absorber 32 in order to reduce undesired radiation towards
the top surface of the base substrate 10. Furthermore, by
additionally providing a metallic layer over the outer
surface of each of the wave absorbers 31, 32, noise

prevention can further be enhanced.

On the other hand, Fig. 17'illustrates an example in
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plate 19 could possibly induce an el ectromagnetic
effect between the RFID circuit 30 and the term na
body, the base substrate 10 of the antenna nodule 2
is preferably provided 10 with wave absorbers that
cover the RFID circuit 30, as showmm in Figs. 16 to
18. Fig. 16 illustrates an exanple in which the entire
region of the RFID circuit 30 is covered with a
flexible sheet-like wave @Bsorber 31. The wave
absorber 31 is 15 conposed of a soft magnetic materi al
which is selected based on a frequency band of a
ale] r £k omt [ ' sa 4
e e ey et o ST Re ©f
netBREcSUPILLA 8o, 106 (11 2. hDE SHLLAGE OIS £y
circui 'S not dlsposedy may al so be provided wth a
oppSsMtLakiMey e, 20 RbSYL DEr s38st PaPE dLE. T OTk eEWCE case, the
undesired radiation towards the top surface of the
wavBaggseuBatsate, 194 Iﬁg?tbgr BBhBosOY ol bMPehhy-1ike
providing a netallic Tayer over the outer surface of
mat&ath1of ahhennaviee absprber snBdgra2]lyneise tipe evest i on
can further be enhanced. 25 On the other hand, Fig. 17
subktraser a0 esoans exanpbect nthe 2RFIDheThcthe FFID circuit
30 is sandwi ched between a pair of netallic plates
Alt8%naBbveig, wave ebserdessri38rs333f rdinmaopposi tengdsed of
of the base substrate 10. In this case, the wave’
a pabterbéke BateBiahmy be toaposeek of the coapeembike ke 5

material, and may be forned integrally with the, base
material is applied over the RFID circuif 30, and is

subsequently cured. In addition to enhancing noise
prevention, the metallic plates 35, 36 also function as
reinforcement plates for protecting the RFID circuit 30 from
external stress.

Fig. 18 1llustrates an alternative example for the
countermeasure against undesired radiation from the RFID
circuit 30 and for protecting the RFID circuit 30 from
external stress. In this example, the RFID circuit 30 is
covered with a substantially box-shaped metallic cover 37
having a predétermined strength. Moreover, a sheet-like
wave absorber 38 is bonded to the inner surface of the Covér
37. Alternatively, the whole interior space of the cover 37

may be packed with a wave absorber. Furthermore, where

7necessary, a region on the top surface of the base substrate

10 that corresponds to the region in which the RFID circuit

30 is disposed may also be provided with a wave absorber 38.
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substrate 10 so as to cover the RFID circuit 30.
Alternatively, the wave absorbers 33, 34 nay be
conposed of a paste-like material. In that case, the
paste-like material is applied over the RFID circuit
30, and is 10 subsequently cured. In addition to
enhanci ng noi se prevention, the netallic plates 35,
36 also function as reinforcenment plates for
protecting the RFID circui 8036 from external stress.
Fig. 18 illustrates an alternative exanple for the 15
count er neasure agai nst undesired radiation fromthe

Mor%§b§1 Cérﬁg££l§9cafg¥é9rm§§qggcﬁi§§bégﬁ’§§%£)§ﬂécﬁé§e

ext er nal ress I's exanple, the RFI

abs8E58F|%930 Tﬁ153@¥€%§9l&‘i@y@rSMthﬁ@tf&&iylpﬁé shaped

netallic cover aving a predeterm ned strength.

metﬂ@ﬁ@@vﬁéyeﬁ sheglahi k8 20-¥@YEARNSOLREE B§aisSsDonsiesk.

the 1nner surface of the cover 37. Alternatively,

on 'i:h@ whake hBhE!i 9f sRacgeplilthe coysr 34 invyhecpacked

th a wave absorber. Furthernore,” where necessary, a
1nc&@@h@ﬁgoﬁhéh§tt@ﬂgﬁhrfacspéélfhe baseksabst L at eeqidred.
that corresponds to the region in which the RFID
Ci Tleali éx25e 861 drs "th Spose dalmsyrkad 1s oo dovee ipinoy i tdhesl snidie la

wave absorber 39. - 30 Mreover, a netallic |ayer may
prcbesdisgosedcovel ihethavelaabsoibeli8y. thhtsanvedklic
| ayer may be foil-like if the nmetallic layer is used

absggbarcoanpepnbdsdr tnagaenef abisech «h 2 helsewkE-hand,

if the metallic layer is intended for
occupying region on the circuit holding surface of the base

substrate 10 and a circuit-occupying region on the surface
opposite thereto.

The countermeasure against undesired radiation from the
RFID circuit 30 {(and the countermeasure for the protection
of the RFID circuit 30 from external stress) are applicable
not only to the antenna module 2 to which the metallic plate
19 is bonded, but also to, fo: example, the example shown in
Fig. 12B. Although this example is directed to the antenna
module 2 provided with only the magnetic sheet 18, such
countermeasures are applicable to, for example, a case where
the metallic plate 19 or a component equivalent thereto is
preliminarily attached to thé attachment portion of the
terminal body. In that case, 1f a terminal'body is not

given prevention means against electromagnetic interference

with the RFID circuit 30, such prevention means can be

‘achieved by installing the wave absorbers described above.
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5 increasing the strength,.a specific thickness is
requi red. The expression "a wave absorber covering
the signal processing circuit” in the clains inplies:
that a wave absorber is provided in one of or each of
a circuit- occupying region on the circuit hol ding
surface of the base 10 substrate 10 and a
circuit-occupying region on the surface opposite
thereto. The count er neastr gl agai nst undesi red
radiation fromthe RFIDcircuit 30 (and the
counterneasure for the protection of the RFID circuit

gt e‘ﬁexnéa%n%?ﬁe?%ecfo?i&ﬁ ?ha“@%'e: L P Y R
a1 £b3-DPP5Ten ULk 50 0. RE£XEID! 84 o 56l g, shown

Thigd exanple is rected to th

d_‘LIQE f’@egléwdﬂ:&hg 21 PEOVELeds Wi iy %ﬁ’eﬁm SRONSLiL, 12 of

such counterneasures are applicable to, for

the €XAPRLR. Ro&APE Whergp 39héPew8§£§||tEep&§$§ s &b s
conponent equi valent thereto is preI|n1nar| y

are apfaﬁh@éldt fot "gb 8 HRLAGENd i POrddmisordn tdere teididat rom
body. In that case, if a termnal body is not given

the pREYBNtL ptuireaRs, agad nshe eé Bst¢ ovmgneln csédetd@rmenpeetic

wth the RFID circuit' 30, such prevention neans can be
pow@ér athaevesn byf T st abt 1 ngal srerivey enabsorirend. deber i bed

above. - 31 The wave absorbers covering the RFID
contirasti t the have pdirpbeeent puepozesetionshaet na@nkt ilo

sheet 18 attached directly below the first and second
prodhtenfdas tved scqmmunpcgfion performance for the antenna

module 2. Therefore, the magnetic sheet 18 contains

selected magnetic powder that provides optimal communication

performance (for example, magnetic pérmeability) with

respect to, for example, the inductance or communication
frequency of the antenna coils.

In the examples shown in Figs. 16 to 18, the base
substrate 10 is a combination ¢f the antenna holding
subsfrate portion 10A and the circuit holding substrate
portion 1l0B (see Fig. 15}. Alternatively, these examples

are similarly applicable to the base substrate 10 shown in

~Fig. 10, which is ah integrated substrate.

The technical scope of the present invention is not
limited to the above embodiments, and modifications are
permissible within the scope and spirit of the present
invention.

For example, in the above-described embodiments,
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the antenna nodule 2. In other words, the wave
absorbers 5 are provided for absorbing noise
conmponents released from the RFID circuit 30, and
therefore contain selected magnetic powder that can
efficiently absorb a noise band. In contrast, the
mai n pur pose of the magnetic sheet 18 is to provide
desi red comruni cati on:performance for the antenna 10
nodul e 2. Therefore, the-n@gnetic sheet 18 contains
sel ected magneti c powder that provides optimal
communi cation performance (for exanple, magnetic

=1tRERE Shee bbbt SR E et Pt erd B Frat s enna
inv%gklgn }%Sgggﬁggfe§8nglsgrngﬁfg Egmﬁugf?%%§oﬁoté§mlﬁgf

ase O7Ts a nati on € ant enna

suchoLdi ngy, gyhst Fﬂ&ﬁepgﬁ&' QnpReA eﬂg %{3519&5&:%5_ hel dhag

substrate portion 1 see F g Alternatively,

.preEQ %elﬁ%@HEhSﬁ l@rﬁoﬁ'ﬂlh§féﬁ QBpémﬁéPkgle LHemBbAsEation

strate 10 shown in 20 Fig. 10 IS an
terhﬁhgqr at egdrsupshpate. tibept 868AL CahveROPENOL st ABsO
present invention is not .limted to the above
appefibadl genabs, randerBdpiecati postabte pengi dsvbte atthin
the scope and spirit of the present invention. 25 For
dedéxanplepoirbabbe RbOVecdmsenibedienbadvieats, - 32
al t hough the antenna nodul e according to the present
i NPenthermdse apphé el titaa Plort bby edaiommiumileatierd by the
term nal
second antenna coll of the antenna module according to the

present invention is not limited to the IC card mentioned

_above. The present invention is applicable to IC tags of

other types, such as a coin-type and a stick-type.

Furthermore, as an alternative to the above-described

R embodiments in which the first and second antenna coils of

the anfenna module are disposed on a single, common base
substrate, the base substrate according to the present
invention may be defined by a laminate including a first
film substrate component having the first antenna coil and a
second film substrate component having the second antenna

coil.

Industrial Applicability
As described above, in the antenna module acceording to
the present invention; a first antenna Coil for

communication with a reader/writer and a second antenna coil




such as a nobil e phone and a PDA, the application of
the present inventionis not limted to a portable
communi cation 5 term nal. For exanple, the present
invention is also applicable to, for exanple, a
portabl e gane device or a .dedicated portable RFID
conmuni cati on device. Furthernore, the IC tag storing
data to be read by the second antenna coil of the
antenna nodul e according-ta83the 10 present invention
isnot [imted to the I1C card nentioned above. The )
present invention is applicable to IC tags of other

for}%?ﬁ%mnféﬂgglgﬁ ‘911919' }Y(E)gt%ftsdaﬁe Scﬁh )] ov €n a common

ernoré, as an altern etot e-descri bed

basgngﬁ g?QE?[S MECh t%gacf:ér§ ? §§Egﬂga L&A having

fie" 2ht &nhac Aodu |spose on a

bothl Qghgngcemﬁ%‘npéé€loﬁu@§§f§ﬁ@e thgubase syubsirede

according to the present 1nvention nay be defined by

funéth@m RAbea i Pehydingnanf E&8tonf Lhnysubshh at-64 coapogent
having the first antenna coil and a second film

‘rea8ubgirater conpenesh bhaviagiéhed second antenna 20
coil. Industrial Applicability As described above, in
t hew Bt emter s did e macoisll n g dronurt hen tpres ergrminal
invention, a first antenna coil for 25 communi cation
accektiling teatdkre/ pretentandvanseconis aptenhdedorlith 133th a
for conmunication with an IC tag are di sposed on a
tagcfmmuohiohasedsabseadee/wihter fuspaben sevthguanhenhag a

modul e havi ng
large-size terminal body.
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both a | ong communi cation di stance required for a tag
function and a wi de comuni cation range required for a
5 reader/writer function is achieved. Furthernore, the
portabl e communi cation term nal according to the
present invention is provided with both a tag
function and a reader/witer function w thout having a
| arge-size term nal body. - 34 CLAIM5S 1. An antenna
nmodul e conprising: a commd# substrate; 5 a first
antenna coil disposed on the common substrate and
provi ded for communication with a reader/witer; and a
second antenna coil dispegggygn the conmon substrate
and provided for comunication with an ICtag. 2. The
ant enna nodul e according to Claim1, wherein each 10
of the first and second antenna coils is an air core

1C0i hn WAHBANRL"MAJERL BbnPRISERgW thin a plane of the
substrate, and wherein one of antenna coils is

di $pesafbM 448t i Nner periphery of the other
antenna coil. 15 3. The antenna nodul e according to

C ai mdst Wetehila 0fei ]l sdi deesedfort hieths ubsiniat esuled i reetse
a main surface to which a netallic plate is bonded
andvpaoaidagnébirccsheehicdtidhewahheanacaddu) eraiteor deng
to Cdaim1l, wherein one
a second antenna coil disposed on the common substrate
and provided for communication with an IC tag.

2. The antenna module according to Claim 1, wherein each
of the first and second antenna coils is an air core coil
wound in a spiral manner within a plane of the substrate,
and

wherein one of antenna coils is disposed within an
inner periphery of the other antenna coil.

3. The antenna module according to Claim 1, wherein one
surface of the substrate defines a main surface to which a

metallic plate is bonded via a magnetic sheet.

4. The antenna module accerding to Claim 1, wherein one

of or each of the first antenna coil and the second antenna

coil comprises multiple types thereof which are disposed on
the substrate.
5. An antenna module comprising:
a common substrate;
a first antenna coil disposed on the common substrate

and provided for communication with a readex/writer;
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of or each of the first antenna coil and the second
antenna 20 coil conprises multiple types thereof

whi ch are di sposed on the substrate. 5. An antenna
nodul e conprising: a common substrate; a first
antenna coil disposed on the common substrate 25 and
provi ded for communication with a reader/witer; - 35
a second antenna coil disposed on the conmopn substrate
and provided for communi caBPon with an IC tag; and a
signal . processing circuit disposed on the conmon
substrate and including an | C storage nedi um storing

dag asé@on@.%}?aéxgﬂ]%;ﬂ.eflt &g c?séchce?r{ it RRthFestrate

ant enna Coi ant enna nodul e according to

and HaLT edrﬁgfeb@mﬁ@ﬁlcéﬂpéﬁrﬁi€h'§npf@vﬁ9§d Mmdh a

ve a er coveri ng the si gna processi ng circuit.

7a@%ﬁﬁ G dOU e Aecardi N 4o dRidh Ghaiedgich a

10 surtace of the wave absorber is provided with a

.subgﬁkﬁtb'énd|@M@Iudﬁnngﬁ a0t 8A0Aa R UHE @1 @k COE S Nyt @ata to

Caimb5, wherein each of the first and second ant enna
be €ebhsmistan @ik epeefeosk awdubdcbndaaspenak oahhet
within a plane of the substrate, 15 and wherein one
60f @hteanaeonkl modsldi sposedingt honChaimi hhewherein the
peri phery of the other antenna coil, and
substrate is provided with a wave absorber ceovering the

signal processing circuit.
7. The antenna module according to Claim 6, wherein a

surface of the wave absorber is provided with a metallic

'layer.

8. The antenna module according to Claim 5, wherein each
of the first and second antenna coils is an alr core coil
wound in a spiral manner within a plane of the substrate,
and

wherein one of antenna coils is disposed within an
inner periphery of the other antenna coil, and

wherein the signal processing circuit is disposed
within the inner periphery of said other antenna coil.

9, The antenna module according to Claim 8, wherein the
substrate includes a combination of an annular antenna

holding substrate portion for holding the first and second

antenna coils and a circuit holding substrate portion for

holding the signal processing circuit.

10. The antenna module according to Claim 9, wherein the
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wherein the signal processing circuit is disposed
within the inner periphery of said other antenna coil
20 9. The antenna nodul e according to Claim8, wherein
~ the substrate includes a conbination of an annul ar
antenna hol ding substrate portion for holding the
first and second antenna coils and a circuit hol ding
substrate portion for holding the signal processing
circuit. 25 10. The antenndaénodul e according to O ai m
9, wherein the 36 substrate is provided with a wave
absor ber covering the signal processing circuit. 11.

subgyg Qtfgpﬁ¥£gﬁ&é§ @ceer ding.d oy dégumﬂm%ﬁﬂrhﬁb

Face o wave a sorber i s prOV|

Slgﬁ?ia%#égeggl eélr&gl The antenna nodul e according to

i n"one “surface of the substrate defines

18 mﬁesﬁéé?ﬁat@owlgha@coﬂ%&ttg shesah 16, bpnsedin a

13. The antenna nodul e according to Claimb5, wherein
sur@l8e 48 §Héf@§€e0£b£8§b§9b§5rﬁi@vﬂ@éﬂnﬁ§t@ Aeh&tallic
surface to which netallic plate is bonded via a
lay8®gnetic sheet. 14 The ant enna nodul e according to
Claim12, wherein a central portion of the nmagnetic
18heethésapronvhdedosmild ancoppengngoi Olahinch, thieesegnapne
processing circuit on the 15 substrate is held. 15.
surTheecanf enna svdsteatecdeflingsta @hannsidfaoherei vhide 2

magnetic sheet is bonded.

13. The antenna module according to Claim 5, wherein one

surface of the substrate defines a main surface to which a

metallic plate is bonded via a magnetic sheet.

14, The antenna module according to Claim 12, wherein a
central portion of the magnetic sheet is provided with an
opening in which the signal processing circuit on the
substrate 1s held.

15. The antenna module according to Claim 14, wherein the
substrate is provided with a wave absorber covering the
signal processing circuit.

- 16. The antenna module according to Claim 15, wherein a
surface of the wave absorber is provided with a metallic
layer.

17. The antenna module according to Claim 5, wherein one
of or each of the first.antenna'coil and the second antenna
coil comprises multiple types thereof which are disposed on

the substrate.
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substrate is provided with a wave absorber covering
the signal processing circuit. 16. The antenna nodul e
according to Caim15, wherein a 20 surface of the
wave absorber is provided with a netallic [layer. 17.
The -ant enna nodul e according to Caim5, wherein one
of or each of the first antenna coil and the second
antenna coil conprises multiple types thereof which
are disposed on 25 the substrate. - 37 18. A
portabl e comuni cation term nal having a function

.for data communi cation via comuni cati on network, the

1§g” ObSEQNTUNESRALLON-LET A NAL GOURL | LAk g a0 A EPIGH

e |n ing a comon Subsirate on

for da§5r$ ?g?cgg%%nfeiaCQ%@H@%%@&EPQH“ﬁ%Q?@rk, The

reade a seco enna cCol

porE?HﬁEnESﬂﬁ%ﬁfc%&ignaEefﬁﬁﬁég c@ﬁ5r95§ﬂgsed and an I1C

orage nedi um storing ta to be tranSmtted via the
Figsta.20d seaons At entaieold & Abudsh sttt which

communi cation termnal according to Caim 18, wherein

a fﬁB@taBBQBﬂﬁanegﬂheféﬁdcéﬂm@ﬁiéﬁhﬂBﬁtw1§ﬁrélﬁ@a@érﬂwrlter
term nal body have a magnetic sheet and a netallic

andpkakecdhgpesednihhesebet feenco@unIbet pont abtk an IC tag
communi cation term nal according to 15 C aim 18,
arewbheespbBe@achnaf the first and second antenna coils
an IC storage medium storing data to be transmitted via

the first and second antenna coils.

19. The portable communication terminal according to

~ Claim 18, wherein the antenna module and an attachment

portion of a terminal body have a magnetic sheet and a
metallic'plate disposed therebetween.

20. The portable communication terminal according to
Claim 18, wherein each of the first and second antenna coils

is an air core coil wound in a spiral manner within a plane

" of the substrate, and

wherein one of antenna coils is disposed within an
inner periphery of the other antenné coil.

21. The portable communication terminal according to
Claim 18, wherein a central portion of the substrate is
provided with a signal processing circuit including the IC
storage medium.

22. The portable communication terminal according to

Claim 18, wherein one of or each of the first antenna coil




iis an air core coil wound in a spiral manner within a
pl ane of the substrate, and wherein one of antenna
coils is disposed within an inner periphery of the
ot her antenna coil. 20 21. The portabl e conmuni cation
term nal according to Caim 18, wherein a centra
portion of the substrate is provided with a signa
processing circuit including the IC .storage nedi um
22. The portabl e communi eaBBon term nal according to
.25 G aim 18, wherein one of or each of the first
antenna coil - 38 and the second antenna coi

anaC PR LEES MULLLRLEL ¥BPS EBREEPLe YNkl B Pe It §POS CEROReOT

which are disposed on the substrate.




