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METHOD BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
“invention relates to informati on processing apparatuses and data

comuni cati on net hods, and can be applied, for exanple, to processing for
non-contact-type 1C cards. 2. Description of the Rel ated Art4 Sumrcit
non-contact-type | C cards can record various types of data and can be
accessed in a non-contact nmanner, they are conventionally used, for
exanpl e, as electronic- noney recording nmedia and for enter/| eave
managenent of a room ‘In this type of IC cards, a high-frequency signa
induced in a built-in oop antenna is rectified to generate a driving
power sour cENFOREATBICN £ R G [ APRARATYS AND PATA COMMUNIGATION a
reader/witer which accesses this type of |1C cards, a high-frequency
signal sent fromthe reader/witer |$ETQRked in the | oop antenna and the
|C card starts operating. Wien the IC card starts operating in this way,
signal processing is applied to the high-frequency signal induced in the

| oop antﬁﬂ@ﬁGﬁ8UﬁSa$¥ZfHﬁ fﬁ%@ﬁ%?hﬁent fromthe 14 June 2006

1. Field of the Invention

The present invention relates to information processing
apparatuses and data communication methods, and can be
applied, for example, to processing for non-contact-type IC
cards.

2. Description of the Relafed Art

Since non-contact-type IC cards can record various
types of data and can be accessed in a non-contact manner,
they are convertionally used, for example, as electronic-
money recording media and for enter/leave management of a
room.,

In this type of IC cards, a high-freéuency signal
induced in a built—in loop antenna is rectified to generate
a driving power source. Therefore, when an IC card is held
in a vicinity of a reader/writer which accesses this type of
IC cards, a high-frequency signal sent from the
reader/writer is induced in the loop antenna and the IC card
starts operating.

When the IC card starts operating in this way, signal
processing is applied to the high-frequency signai induced

in the loop antenna to analyze a command sent from the




reader/witer, and in addition, various types of data sent fromthe
reader/witer is received. The |IC card also switches, for exanple, the
term nal inpedance of the |loop antenna at a .predeterm ned tim ng according
to an analysis result of the conmand to send a status, data recorded into
a nmenory, and others to the reader/witer. A system using thlwet§lFe of IC
cards executes nutual authentication with an IC card to transmt and
receive data. Data to be transnmitted and received is encrypted and then
transmtted and received to assure Hi &he’r safety. Since this type of
non-contact-type |1 C cards can be accessed just by holding themin a
~vicinity of a reader/witer, electronic-noney processing and others can be
execut edrdadet herd vét hatid pas add)i tiwm tvark alerdypad idfe dadensentti onal
credit cards, and also thereby safety is assured. Al though they are
conveni efitom ntldni seadyyr /wihichemeied tarceibmdiel Flien I dagichialsoof a
reader/witer while the reader/witer accesses them and executes

el ect ronswivtocmey, frooesmipie orthot hisrmmimd iimpadancepad dde ilfoophe user
noves an IC card away fromthe reader/witer, it is necessary to repeat

t he procaseemig aher aingdstemnined ditming Ry e Ashanaliyddsand to

i Nnprove easiness-to-use, it can be considered that the user is pronpted to

pl ace anreeilhref sthey ¢reepRerir RRPGsiTTaS 1 Aafifhsemrsied jnto a

memory, and others to the reader/writer.

A system using this type of IC cards executes mutual
authentication with an IC card to- transmit and receive data.
Data to be transmitted and received is encrypted and then
transmitted and received to assure higher safety.

Since this type of non-contact-type IC cards can be
accessed just by -holding them in a vicinity of a
reader/writer, electronic-money processing and others can be
executed for them without passing them to a clerk unlike
conventional credit cards, and also thereby safety is
assured.

Although they are convenient in this way, they need to
be held in a vicinity of a reader/writer while the
reader/writer acéesses them and executes electronic-money
processing or others. During this period, if the user-moves
an IC card away from the reader/writer, it is necessary to
repeat the processing.

Therefore,gfo prevent such processing repetition and to
improve easiness-to-use, it can be considered that the user

is prompted to place an IC card at a predetermined position.




Even in such usage, whéen a user interface which effectively uses a feature
of non-contact-type I1C cards, that is, accessibility obtained when the IC
cards are held in a vicinity of a reader/witer, is provided, this type of
[ C cards can be applied to various increasing fields, and in addition, the
user can use themnore easily. SUMVARY OF THE | NVENTI ON Thel4puesent

i nvention has been nade in consideration of the above points. An object of
the present invention is to provide an information processing apparatus
and a data conmunication nethod whitch & low a user interface effectivel y
using a feature of data storage devices, that is, non-contact
accessibility, to be provided. The foregoing object is achieved in one
aspect of th&Even dsesudhnusaigeqn whsno g iselire ipteviEacenwhfican i nf or mati on
processi ng apparatus for accessing a predeterm ned data storage device in
a non- cosf Bectiralerysesa utkaigire| et trrcaragetd co--vieppee € tdandg ,neans

di sposed at ~a predeterm ned position for emtting an el ectromagneti c wave;
dat a conbimt cbsi orcemesibflorty ranemnad nheand-heedd] damisdatr hieddand from
the data storage device through the electronagnetic-wave enmtting neans; a
di spl ay Havd nflelndis e dareadeny winl ter .a ii agsvddededhdrsed yiel off i ncl udes
at least a part of a portion where the el ectromagneti c-wave 14 June 2006 -
4  enittThCHEIHSCIL R GRIBEkR] staefarigns dovnnesisnghdfdedgls. and in

addition, the user can use them more easily.

SUMMARY OF THE INVENTION

The present invention has been made in consideration of
the above points. An object of the present invention is to
provide an information processing apparatus and a data
communication method which allow a user interface
effectively using a feature of data storage devices, that is,
non-contact accessibility, to be provided.

The foregoing cobject is achieved in one aspect of the
present invention through the provision of an information
processing apparatus for accessing a predetermined data
storage device in a non-contact manner, including
electromagnetic-wave emitting means disposed at a
predetermined position for emitting an electromagnetic wave;
data communication means for transmitting and receiving data
to and from the data storage device through the
electromagnetic-wave emitting means; a display having a
display area to which a predetermined area which includes at

least a part of a portion where the electromagnetic-wave




controlling the operations of the data communication neans and the

di spl ay, wherein the control neans switches a presentation of the display
according to processing of the data comrunication neans. According to the
above structure, since a presentation of the display having a :
predeterm ned display area is sw tched according to processiJge pasf or med
by the data comunication nmeans for transmtting and receiving data with
the data storage device held in a vicinity of the display area, it is
possi ble, for exanple, that the dispta¥y guides the user to convey the data
storage device to the display area, and in addition, a result of
processing is displayed at a portion where the nmedi um has been conveyed.

Ther ef or emiteingenehnteit agespbieat iyebyt Using coteddledts dada storage
devices, that is, non-contact accessibility, can be provided. The foregoing
obj ect isoathbkiedgi thanopéestssPecst ofhe t et Hr€SAMNIni dWEISH GReddl ough t he
provi sion of a data comrunication nethod for accessing a predeterm ned
data standgthdedisplay, awlheretwnthet comtnel , mearcs Uy iigclide step  of
switching a presentation of a predeterm ned area which includes at |east a
part of Brpsentahiqhert thecdispbagnecaccerdivg ewiprocmssimensofisde f or data
conmuni cation with the data storage device is disposed, according to data
conmmuni cé@t8ncpmBarigahionineande data storage device. | 14 June 2006 - 5

According:to the above structure, since a presentation
of the display having a predetermined display area is
switched according to processing performed by the data
communication means for transmitting and receiving data with
the data storage device held in a vicinity of the display
area, it is possible, for example, that the display guides
the user to convey the data storage device to the display
area, and in addition, a result of processing is displayed
at a portion where the medium has been conveyed. Therefore,
a4 user interface‘effectively using a feature of data storage
devices, that is, non-contact accessibility, can be provided.

The foregoing object is achieved in another aspect of
the present invention through the provision of a data
communication @ethod for accessing a predetermined data
storage deviceiin_a non-¢ontact manner, including the step
of switching a;presentation of a predetermined area which
includes at leqst a part of a portion where electromagnetic-
wave emitting ﬁéans used for data communication with the
data storage device is disposed, according to dafa

communication processing with the data storage device.




According to the above ‘structure, a data conmmunication nethod enploying a
user interface effectively using a feature of data storage devices, that
is, non-contact accessibility, can be provided. The foregoing object is"
achieved in still another aspect of the present invention through the
provision of a data comrunication nmethod for accessing a predeseogs ned
data storage device in a non-contact manner, including the step of

em tting sound generated according to data comuni cation processing with
the data storage device, at timng corresponding to the data comuni cation
processing. According to the above structure, when sound generated

- according to data comruni cation processing with the data storage device is

entted at tizedOrOGld aSPAHE bR (et OMHAItEALLRRURL 8aESSHhNY, even
if a series of processing is finished by operations performed by the user

for a dahetlkbdar egplopingea Susdr atn Bdrfde€ ddLEedtivsdiSLusballyy aunderstand a
progress state of the processing. The foregoing object is achieved in yet

anot her fspetate of ddea presedde | dweidéoN tHEOUD, e Woatiaxiton of an
i nformation processing apparatus for perform ng data comrunication with a
dat a st oaegessevitely) ncandeergorawidadl cati on neans for transmtting and
receiving data to and fromthe data storage device by an el ectronmagnetic
wave; and sthe figmigEmnoehiearts ifsomdhidivest iimg sgifiilr anoshetre in 14 June
2006 - §aspect of the present invention through the provision of a

data communication method for accessing a predetermined data

storage device in a non-contact manner, including the step

of emitting sound generated according to data communication

processing witﬁ the data storage device, at timing

corresponding ﬁo_the data communication processing.

According?to the above structure, when sound generafed

according to data communication processing with the data

storage device?is emitted at timing corresponding to the

data cpmmunicatidn processing, even if a series of

processing is finished by operations performed by the user

for a data storage device such as an IC card, the user can

understand a progress state of the processing.

The foregoing object is achieved in yet another aspect

of the present -invention through the provision of an

information pquessing apparatus for performing data

communication with a data storage device, including

communication.means for transmitting and receiving data to

and from the data storage device by an electromagnetic wave;

and state indication means for indicating a first state in




whi ch the information processing apparatus is waiting for conmunication
with the data storage device, a second state in which the information
processi ng apparatus is communicating with the data storage device, and a
third state in which communication between the information processing
apparatus and the data storage device has been finished. Taguh®r@goi ng
object is achieved in still yet another aspect of the present invention

t hrough the provision of a guidance nethod on comuni cati on between a data
hol di ng apparatus and a processing apgparatus for transnmitting and
receiving data in a non-contact manner, including the step of guiding on
the state of communication with the data holding apparatus by the use of

sound orwhi@ght thédsifdesehabesh aPeyees KL sbPard Pud hes RiLSEHg ifention, a

presentation at a predeterm ned area which includes at |east a part of a

portion atemenktetionmagtiet tite VEviEea et dtddy d@aNSe Usehddndaitate
comuni cation with a data storage device is disposed is switched according

t o data izowmiohctlhe ohnfooesssompreddsdivegy dapparsd iifges devi ce to provide a
user interface effectively using a feature of the data storage device,
non- cont @emmaeteating | with BR HRRESCRITAGONIGFLJHE DIAW NESHd g. 1 is a
fl omchart show ng the processing procedure 14 June 2006 - 7 of a central
processi fit2t@i i W beh | epuruRicabiap e terrn othe information

processing appératus and the data storage device has been

finished. |

The foregeing object is achieved in still yet anothef

aspect of the present invention through the provision of a

guidance method on communication between a data holding

apparatus and a processing apparatus for transmitting and

receiving data in a non-contact manner, including the step

of guiding on the state of communication with the data

holding apparatus by the use of sound or light.

As described above,. according to the present invention,

a presentation at a predetermined area which includes at

least a part of a portion where electromagnetic-wave

emitting means:uéed for d&ta communication with a data

storage device;is disposed is switched acdording to data

communication érocessing with the data storage device to

provide a user‘interface effectively using a feature of the

data storage device, non-contact accessibility.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is ‘a flowchart showing the processing procedure




according to an enbodi ment of the present invention. Fig. 2 is a block

di agram showi ng an | C card system according to an enbodi nent of the
present irvention. Fig.: 3 is a perspective view showing a store term nal -
of the I1C card systemshown in Fig. 2. Fig. 4 is a block diagramof the

i nput and out put secti'on of the store term nal shown in FilgJuB2d6g. 5 is
a perspective view showi ng the structure of the input and output section
shown in Fig. 4. Fig. 6 is a perspective view of the input and out put
section shown in Fig. 5, in which tie Pplracement of an IC card is awaited.

Fig. 7 is a perspective view of the input and output section shown in Fig.

5 1in which an error is reported. Fig. 8 is a perspective view of the

i Nnput  aneif oat et t BETt pHGcESHIM ivihFt Gin Jan | Thpt hd'RAGH RGJrasnbeen
correctly finished. Fig. 9 is a perspective view showi ng a deposit nachine
in the |&cerdisystenashamodindriig.o2.tifd prdébrts invmalndi agr am showi ng
the deposit machine shown in Fig. 9. Fig. 11 is a flowhart show ng the
processi ng prfgpd® és & d ccdnidrialgrpmockesiing an TC rarhesdepesi t nmachi ne

shown in Fig. 10. 14 June 2006 - 8 Fig. 12A and Fig. 12B are plans of the

deposit aeedrding to an embodiment of the present invention.

Fig. 3 is a perspective view showing a store terminal
of the IC card system shown in Fig. 2.

Fig. 4 is a block diagram of the input and output -
section of the store terminal shown in Fig. 3.

Fig. 5 is a perspective view showing the structure of
the input and output section shown in Fig. 4.

Fig. 6 is,é perspective view of the input and output
section shown in Fig. 5, in which the placement of an IC
card is awaited.

Fig. 7 is a perspective view of the input and output
section shown in Fig. 5, in which an error is reported.

Fig. 8 is.a perspective view of the input and output
section shown in Fig. 5, in which processing has‘been
correctly finished.

Fig. 9 is a perspective view showing a deposit machine
in the IC card system shown in Fig. 2.

Fig. 10 is a block diagram showing the deposit machine
shown in Fig. 9.

Fig. 11 is a flowchart showing the processing procedure
of a central processing unit in the deposit machiﬁe shown in

Fig. 10.




shown in Fig. 10, in which an error occurs. Fig. 13A and Fig. 13B are pl ans
of the deposit machine. shown in Fig. 1.0, in which processing has been
performed correctly. DESCRI PTION OF THE PREFERRED EMBODI MENTS Enbodi nent s
of the present invention will be described belowin detail by referring to
the draw ngs, if necessary. (1) First enbodinent (1-1) StrugUume2oot the
first enbodinment Fig. 2 is a block diagram show ng an | G card system
according to a first enbodi nent of the present invention. In this ICcard
system 1., non-contact-type IC cards BA-and 2B are used as

el ectroni c-noney recording nedia. In this ICcard system1, a

financial -institution server 3 records el ectronic noney and executes

processing sueh aaseind eARNt 12MLee HAAGIS bEalthy, dEB%sEit”ﬁQEhfﬁé
institution server 3 updates recording of electronic honey 1n the IC card

2A and asisdwmi eid €Fig nalo 4 wherhidie &t Aot &9ddyr@d. 4 accesses the
financial -institution server 3. The financial-institution server 3 al so

records the ddpgosilt3rofandelFdet.r a3BC ateneYang bife the @apds2B MEeRige deposit
machine 5 accesses the financial-institution server 3. The financial 14
June 200&hdwrstin (Rimn Her var whiete pricee ddiegs aras [eede peirfgraed descri bed
above when a financial-institution termnal or a term nal apparatus, such
as a peraFrgctldhput er individually owned by the user, accesses the
financial -institution server

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention will be described

below in detail by referring to the drawings, if necessary.

(1) First embodiment
(1-1) Structure of the first embodiment

Fig. 2 is a block diagram showing an IC-card system
according to a-first embodiment of the present invention.
In this IC-card system 1, non-contact-type IC cards 2A and
2B are used as eiectronic-money recording media.

In this IC-card system 1, a financial-institution
server 3 records electronic money and executes processing
such as settlemgnt. More specifically, the financial-
institution serﬁer 3 updates recording of electronic money
in the IC card12A and a.storerterminal 4 when the store
terminal 4 acceéses the financial-institution server 3. The
financial-institution server 3 also records the deposit of
electronic money in the IC card 2B when a depositrmachine 5

accesses the financial-institution server 3. The financial-




3. The store termnal 4 is a term nal apparatus disposed at one of various
stores, and takes el ectronic noney -equivalent to paynent out of electronic
noney recorded in the IC card 2A, and reports such el ectroni c-noney
“transfer, to the financial-institution server 3. In contrast, the deposit
machine 5 is a terninal apparatus disposed at a predeternm nédufeiaoadci al
institution or the like, and receives a deposit by cash and increases

el ectronic noney recorded in the IC card 2B. The deposit nachine 5 al so
reports the el ectronic-noney increase%* o the financial- institution server
3. Wth these; operations, various paynent processes can be executed using
el ectronic noney recorded in an IC card, and electronic noney reduced by

such a phayseituipracesaredn Deexdditianagt Band @rrRasiingmaghi ne 5 or the
like, inthe ICG card systeml. Fig. 3 is a perspective view of the store
t er m nal delscrilhed silwree twdian ral £ ihdecifadrne ot ed vt eapagat ve 21 and an
i nput and out put section 12. The body apparatus 11 is an accounting
appar at usemnirghl fapparanss aswhpeinta afersadma 11 4 olipve e20Q0d4 viGual PES)
apparatus, and executes paynent cal cul ation processing and others. The
body appdidyl the stsemnstaaeaasseashdhenflimanaric lounsiti tsedbnosetetro
perfornb$aynent processi ng according to cal cul ated paynent, obtains a
resul t .

The store terminal 4 is a terminal apparatus disposed
at one of various stores, and takes electronic money
equivalent tq payment out of electronic money recorded iﬁ
the IC card 2A, and reports such electronic-money transfer,
to the financial-institution server 3. 1In contrast, the
deposit machine 5 is a terminal apparatus disposed at a
predetermined financial institution or the like, and

_ feceives 2@ deposit by cash and increases electronic money
fecorded in the IC card 2B. The deposit machine 5 also
reports the electronic-money increase to the financial-
institution server 3.

With thesejoperations, various payment processes can be
executed using electronic money recorded in an IC Card, and
electronic money reduced by such a payment process can be
increased by the deposit machine 5 or the like, in the IC-
card system 1.

Fig. 3 1s a perspective view of the store terminal 4.
The store terminal 4 is formed of a body apparatus 11 and an

input and output section 12. The body apparatus 11 is an

accounting apparatus which functions as a point-of-sale




processing, and reports it to the financial-institution server 3. The

i nput and out put section 12 is a reader/witer for the |IC card 2A, pronpts
the user to. performan ICcard operation according to an instruction from
the body apparatus 11, reduces electronic noney recorded in the I1C card,
and reports a result of processing to the body apparatus 14JunE®806nput and
out put section 12 is fornmed by placing a plate-shaped body section 12B on
a predeterm ned- shaped stand 12A. In the body section 12B, a display
section 12C fornmed of a liquid-crystalOdisplay panel is forned at an upper
section of the front surface, and a placenent section 12D is forned under
the display section 12C. A printed circuit board on which various

processi (Bos Fi dphiHtuLd i@ btddutddRSmdHE Wdltdiht o ¥rdcekdihgus
processing circuits required for processing with the body apparatus 11,

and ot he#isd as€he®RINt €Thé oEDE MpRAAiR 111 alddiiha@aritsAntied input
sem -transparent decorative panel having a predeterm ned opening and a
pl ane, tambspatmpnt sscyior It afe perforseqguymia Iprdasssiaiged and di sposed
on an opening of the 14 June 2006 - 11 case so as to cover the entire
front suadeeediigtite crksilated qragmdie badtasion iaoreB t Bife di spl ay
section 12C is fornmed such that a presentation on the |iquid-crystal
di spl ay peeeessingt etrdrreports it to the financial-institution

server 3.

The inputiand output section 12 is a reader/writer for
the IC card 2A, prompts the user to perform an IC-card
operation according to an instruction from the body
apparatus 11, reduces electronic money recorded in the IC
card, and reports a result of processing to the body
apparatus 11. The input and output section 12 is formed by
placing a platé—shaped body section 12B on a predetermined-
shaped stand 12A. In the body section 12B, a display
section 12C formed of a liquid-crystal display panel is
formed at an upper section of the front surface, and a
placement section 12D is formed under the display section
12C.

A printed circuit board on which‘various processing
circuits requifed for processing with an IC card, various
processing ciréuits required for processing with the body
apparatus 11, and others are mounted is accommodated in a
thin case; and a semi-transparent decorative panel having a

predetermined opening and a plane, transparent acrylic plate

are sequentially laminated and disposed on an opening of the




the printed circuit board in this way can be seen fromthe front-surface
side. In contrast, in the placenent section 12D, a | oop antenna serving as
el ectromagneti c-wave emtting means used for data communication with an'1C
card is disposed at a‘predeterm ned position on the printed circuit

board, corresponding to al nost the center of the placenent 143@@tdoos 12D
Therefore, the input and output section 12 can exchange data with an IC
card when the ICcard is held in a vicinity of a predeterm ned area
centering around the cénter of the plhcenent section 12D. Various
light-emitting diodes are disposed on the printed circuit board so as to
encl ose the |l oop antenna, and a sem -transparent decorative panel and a

pl ane, téaspss et Pl e FaemNtddifacd dF iakedagrdihor ned
above the light-emtting diodes to formthe placenent section 12D serving

as a di sphray tgectbaly adtigpr Jpredet ermi ned display area. In the input and
out put section 12, this acrylic plate has a plane surface at the
front-surfac&he ddispday sketient lre fisofbrmedf aaeh ithakudi ng t he pl acenent
section 12D, is forned of a plane surface w thout having a dented section

14 June pofEntatzion am duiedinigie degivsitenl \diepd agn paGedamdunserl aned.

Therefore, the input and output section 12 has a sinplified
the printed circuit board in this way can be seen from the
front-surface side. In contrast, in the placement section
12D, a loop antenna serving aé electromagnetic-wave emitting
means used for data communication with an IC card is
diéposed at a predetermined position on the printed circuit
board, corresponding to almost the center of the placement“
section 12D. Therefore, the input aﬁd output section 12 can
exchange data %ifh an IC card when the IC card is held in a
vicinity of a éfédetermined area centering around the center
of the placement section 12D.

Various light-emitting diodes are disposed on the
printed circuit board so as to enclose the lQop antenné, and -
a semi—transpa:ent decorative panel and a_plane, transparent
acrylic plate are sequentially laminated and formed above
the light-emitting diodes to form the placement section 12D
serving as a display section having a predetermined display
area.

In the inéﬁt and output section 12, this acrylic plate
has a'plane sufface at the front-surface side, and the

entire front surface, including the placement section 12D,

is formed of a'plane surface without having a dented section




structure and a.. good design with a feature of non-contact- type |IC cards,
that is, accessibility just by holding them in a vicinity of a
reader/witer, being effectively used. Even when various indications are
performed by the |lighting of light-emtting diodes in the placenent
section 12D and the placenent section 12D has a pl ane surfiadene 2806 hi s way,
the user is guided to performan |ICcard operation wthout an error, and
in addition, an error generated when a_ different card is placed can be
reported to the user. Fig. 4 is a bT otk di agram showi ng the structure of
the input and output section 12. In the input and output section 12, an
interface (I/F) 21 serves as an input and output circuit with the body
appar at uSod lguidjoy ts vasitolsn wimrmrds Hhdadat aloytladed.r om t he body
apparatus 11 to a central processing unit (CPU 22, and outputs statuses
cor r espditergf exe t hehe cmpnd gndirditfatta seeddidy AR dras @ cadmgpLiiaed of which
are output fromthe central processing unit 22 to the body apparatus 11
under thetmwrtuns wid theageshtdedigpriidds € fpamine E nant-candactti ng and
receiving circuit 23 drives the loop antenna 24 disposed al nbst at the
center ofFYRhelplethentthatecks orpccEs pipid igive datsdr dvh & Udiigla- theguency
signal under the control of the central processing unit 22, and when the
14 June ¥dGs viaknity ofy iy eader fveridam deding miifectiyedy vsedhe power of

the [1C card _2A by the hi%h-frequenc signal. The transmtting
Even when various indications are performed by theé

lighting of light-emitting diodes in the placement section
12D and the placement section 12D has a plane surface in
this way, the ﬁser is guided to perform an IC-card operation
without an error, and in addition, an error generated when a
different card is placed can be reported to the user.

Fig. 4 iswa block diagram showing the structure of the
input and outpgt section 12, In the input and output
section 12, aniinterface (I/F} 21 serves as an input and
output circuit with the body apparatus 11, reports various
commands and data output from the body apparatus 11 to a
central processing unit (CPU) 22, and outputs statuses
corresponding to the commands, and data read from an IC card
both of which are output from the central processing unit 22
to the body apparatus 11 under the control of the central
processing uniﬁ122.

A tfansmiﬁ%ihg and receiving circuit 23 drives the loop
antenna 24 disﬁoéed almost at the center of thé placement
section 12D by a predetermined high-frequency sighal under

the control of the central processing unit 22, and when the




and receiving circuit 23 al so nodul ates the high-frequency signal by a
data string output froma signal processing circuit 25 to transnit various
commands and data used for recording to the IC card 2A. The transmtting
and receiving circuit 23 stops nodul ati ng such a hi gh-frequency signal at
predeterm ned timng, detects a high-frequency signal at theJude@ops ant enna
24 to obtain various data sent fromthe IC card 2A and outputs the data
to the signal processing circuit 25. The signal processing circuit 25
applies encryption processing and entddi ng processing to data output from
the central processing unit 22 under the control of the central

processing unit 22, and outputs data obtained as a result of the

processifg &d£rd N tANSId 110 % aAITAGY Vit dillithe?PowlY BrSehbal data
string. In a reverse way, the signal processing circuit 25 also applies

decryptipoh ¢HRLeRSig the detdyHiradndaicy Hildna obtmidnadahsaitithfg
transmtting and receiving circuit 23 to rel ease encryption, and outputs

data obdmd nestabring asitdui® Iheleenioduliteee IH Gighi-trrdduehbg central
processing unit 22 is a controller for controlling the operation of the

i nput ansigmAPUiy sealatn i ing petgifdte S raomver lsigned iprozeg@imgy not shown,
and executes el ectronic-noney processing specified by the body apparatus
11 accordimguito 2b preedetarsmine drgaricess siomparrdesc ecd @atianusédlfine 2006 - 14
this processing, the central processing unit 22 follows a processing
pr ocedureestiliing rtditthe 1IG cawd t224h t ke transmitting and receiving
| circuit 23 stops modulating such a high-frequency signal at
predetermined timing, detects a high-frequency signal at the
loop antenna 24 to obtain various data sent from the IC card
27, and outputs the data to the signal processing circuit 25.
The signal processing circuit 25 applies encryption
processing and encoding processing to data output from the
central processiﬁg unit 22 under the control of the central
processing unit 22, and outputs data obtained as a result of
the processingﬁto the transmitting and receiving circuit 23
by a serial dafa string. In a reverse way, the signal
processing ciréuit 25 also applies decryption processing to
decrypt a dataﬁstring obtained from the transmitting and
receiving circﬁit 23 to release encryption, and outputs data
obtained as a result to the central processing unit 22.
The centrai processing unit 22 is a controller for
controlling the operation of the input and output section 12,
specifies a wofk area in a memory not shown, and executes

electronic-money processing specified by the body apparatus

11 according tora predetermined processing procedure. In




presentation of. the placenment section 12D according to the processing.
Thereby, the user positively places an IC card and the processing can be
finished. More specifically, when the body apparatus 11 instructs the
start of the electronic-noney processing, the central processing unit 22
activates the operation of the transmtting and receiving1eioeius23, and
controls the operation of the signal processing circuit 25 so as to send a
polling command to the IC card 2A. Wen sending a polling command is
~started, the. procedure proceeds from&étep SP1 to step SP2, and the
central processing unit 22 instructs blue light-emtting di odes di sposed
in the placenent section 12D to blink. As shown in Fig. 5, blue

|i ght - engfid NG-ShOdemd-B e cHitshas 9 Rle Ay UnS tCO %3&%%,“9 to the

four corners of the I'C card 2A, the four corners being determ ned when the

| C card ghdssPimf grcdeddi® YA i Hile Al acemmAlcctetheon 12D, and a
| ocation where the IC card 2A is to be placed can be indicated by |ighting

of the msdrghtr@mds ing dedRmentBscoraen i2ohtaccFdihigngodindes LG are
di sposed outside the blue light-emtting diodes LB at the right and |eft
by a preseteyaiime diTHiearedsy apald usea pesianitiely pl.adee Bhuec card

light-emtting diodes LB. The input and output section 12 14 June 2006 - 15
can reparid tithe ysmrcddwitng csar ibes fdhighedessi ng has been successful ly
finished by lighting of the green |ight-

More specifically, when the body apparatus 11 instructs
the start of the electronic-money processing, the central
progessing unit 22 activates the operation of the
transmitting and receiving circuit 23, and controls the
operation of tﬁe signal processing circuit 25 so as to send
a polling command to the IC card 2A. When sending a polling
command is started, the procedure proceeds from step SP1 to
step SP2, and the central processing unit 22 instructs blue
light-emitting diodes disposed in the placement section 12D
to blink.

As shown in Fig. 5, blue light-emitting diodes LB are
disposed at portions corresponding to the four corners of
the IC card 2A, the four corners being determined when the
IC card 23 is placed at the center of the placement section
12D, and a location where the IC card 2A is to be placed can
be indicated bj lighting of the blue light-emitting diodes
LB. Green lightiemitting diodes LG are disposed outside the
blue light—emitting diodes LB at the right and left by a

predetermine distance apart, corresponding to the blue

light—emitting;diodes LB. The input and output section 12




emtting diodes LG Red light-emitting diodes LR are disposed outside
above and below the green light-emtting diodes LGin their vicinities,
corresponding to the green light-emtting diodes LG The input and out put
section 12 can report the user that a series of processing cannot be
successfully finished by lighting of the red light-emtting4Jdiezbes LR
These light-emtting diodes LB, LR, and LG are nounted on the printed
circuit board and accommobdated in the case, and the sem -transparent
decorative panel and the transparent pbate are sequentially di sposed
thereon to form the placenent section 12D such that it also functions as a
di splay section. Lighting of these light-emtting diodes LB, LR and LG

can be segh Pépdrt H1S WA tHMEh Iderdit WIHrilRRS MY HARY LRRRCI 2l
attention to lighting of diodes, the wuser can easily recognize the

pl acenendugessdH1ONMP1f o dHed a8y dL RN N GHEIthe Y1ddn 13¢@icli on, the user
can check an error and the conpletion of the processing. In the process of

step SP2emitieimeriicdepriares Raty) MijHE - edd imk RitdaR Plre alreght - eni t ti ng
di odes LB di sposed at the portions corresponding to the four corners of
the | C ocdisp®Fed asatshiole above gind bel@wa theegraam ddymat-emadenstand t he
meani ng of lighting of-the blue light-emtting diodes LB 14 June 2006 - 16
even whehicdesthiGnin ortheis celdigdithiesd,i glurinegpondihg oudhel ggbeneni tti ng
di odes LB, a nessage "Place card over" is
: light-emitting diodes LG. The input and output section 12
can report the user that a series of processing cannot be
successfully finished by lighting of the red light-emitting
diodes LR.
These light-emitting diodes LB, LR, and LG are mounted
on the printed circuit board and accommodated in the case,
and the semi-transparent decorative panel and the
transparent pléte-are sequentially disposed thereon to form
the placement section 12D such that it also functions as a
display section. Lighting of these light-emitting diodes LB,
LR, and LG can be seen at a large area. Even if the user
does not pay special attention to lighting of diodes, the
user can easily recognize the placement position of an IC
- card even vaquly, and in addition, the user can check an
error and the completion of the processing.
In the process of step SP2, the central processing unit
22 blinks the blue light-emitting diodes LB disposed at the
portions corresponding to the four corners of the IC card 2A

as shown in Fig. 6. To a user who cannot understand the

meaning of lighting of the blue light-emitting diodes LB




i ndicated at the display section 12C to pronpt an operation of the IC card
2A. A paynent is also reported to the user by a nessage "Paynent: $xxx"

i ndicated at the display section 12C. Then, the procedure proceeds to step
SP3, and the. central processing unit 22 determnes froma result of the
processing perfornmed by the signal processing circuit 25  whairenoa
response corresponding to the polling command has been obtained fromthe

| C card 2A. Wien a negative result is obtained here, the central
processing unit 22 repeats  step SP3 1@ wait for a response correspondi ng
to the polling command to cone. In contrast, when an affirmative result is
obtained in step SP3, the central processing unit 22 controls the

operat i Q& il SR tdH1OES SN Ebe iy 43 ghtudly hatenlUbYak

aut henti cation processing 1s executed wth the cormruni cation object which

has sent] RAGI dflie: B8RP AR esTIH, 4 M eI ReeadSvkerstigp SP4, and
the central processing unit 22 determ nes fromdata output from. the

si gnal prmTessiay £ rehd taidp ettt ualc taupieniptcan epehasibaen
successfully performed with the communication object. Wen a negative
resul t it oieniledsard R pr decatiymentr deeadso aeploerte8PYo ahd tibercentr al
processing unit 22 instructs that blinking of the blue 14 June 2006 - 17
| i ght - eriY td mesHaggtes' Rdmientst ofjpetk "anadiicatedd ati ghe- ddspitayng di odes LR
are turned on for a predetermned tine to
: section 12C.
Then, the procedure proceeds to step SP3, and the .

central processing unit 22 determines from a result of the

processing performed by the signal processing circuit 25

whether a respecnse corresponding to the polling command has

been obtained from the IC card 2A. When a negative result

is obtained here, the central processing unit 22 repeats

step SP3 to wait for a response corresponding to the polling

command to comé. In contrast, when an affirmative result is

obtained in step SP3, the central processing unit 22

controls the operation of the signal processing circuit 25

such that mutual authentication processing is executed with

the communication object which has sent back the response.

Then, the procedure proceeds to step SP4, and the

central processing unit 22 determines from data output from

the signal processing circuit 25 whether mutual

authentication 'has been successfully performed with the

communication ébject. When a negative result is obtained,

the procedure proceeds to step SP5, and the centrél

processing unit 22 instructs that blinking of the blue




indicate an error to the 'user, as shown in Fig. 7. A nessage "Wong card"
is displayed at the display section 12C to report the content of the error
to the user. Then, the procedure proceeds to step SP6, and the central
processing unit 22 drives a speaker 26 (Fig. 4) which functions as sound
emtting nmeans to emt a predeterm ned al arm sound. Then, tdkeng@066edur e
returns to step SP2. The central processing unit 22 again blinks the blue
light-emtting diodes LB, and displays a predeterm ned nessage to pronpt
the user to place an I € card. In conttdst, when an affirmative response is
obtained in step SP4, 'the procedure proceeds to step SP7. The central
processing unit 22 instructs the signal processing circuit 25 to read

i ndi vi duzi ghtf eniBting, didée aNIBINGs O toPAT 4D €heTORRY 1 ik Ot her s
recorded in the I1C card 2A, and determ nes fromdata sent fromthe signa

processi emittingidiodes rkR pansetummddieon N US tpradedintigied R menfrer mat i on
has been read correctly. Wien the information cannot be read correctly due
to an erindiofte han |€rrer dtortind heser casomshovn iredRigvereqult is
obt ai ned, and the procedure proceeds to step SP8. In the sane way as in
step SP5me$$1@9%e'm1rmg prac@ssinglismiayeP dinsthaictisplegt deldtdlonng2af t he
blue light-emtting 14 June 2006 - 18 diodes LB is stopped and the red

| i ght - enf@ tFPRPHER o ¢etente ofrw enrdnrta Predsermned tinme to

i ndi cate an error
Then, the procedure proceeds to step SP6, and the

central processing unit 22 drives a speaker 26 (Fig. 4)
which functions as sound emitting means to emit a
predetermined alarm sound. Then, the procedure returns to
step SP2. The central processing unit 22 again blinks the
blue light-emitting diodes LB, and displays a predetermined
message to prompt the user to place an IC card.

In contrast, when an affirmative response is obtained
in step SP4, tﬁe procedure proceeds to step SP7. The
central processing unit 22 instructs the signal processing
circuit 25 to read individual information, the amount of
electronic money, and others recorded in the IC card 2A, and
determines fro@ data sent from the signal processing circuit
in response toéfhe instruction whether the information has
been read corréctly. When the information cannot be read
correctly due td an error of the IC card or other reasons, a
negative result is obtained, and the procedure proceeds to
step SP8.

In the same way as in step SP5, the central processing

unit 22 1nstructs that bllnklng of the blue light-emitting




to the user. A nessage having a content corresponding to data output from
the signal processing circuit 25 is displayed at the display section 12C
to report the content of the error to the user. Then, the procedure
proceeds to step SP9, and the <central processing unit 22 drives the
speaker 26 to emt the sanme alarmsound as in step SP6. Thaund fes
procedure returns to step SP2. The central processing unit 22 again

blinks the blue light-emtting diodes LB, and displays a predeterm ned
message to pronpt the user to place-ah8l€ card. In contrast, when an
affirmative result is obtained in step SP7, the procedure proceeds to step
SP10. The central processing unit 22 changes blinking of the blue |ight-

em ttingddb@EesLE-Bid Ot Uas tHIMdda1gHtenmitthe nPRRES i Proceeds
to step SP11, and the central processing unit 22 controls the operation of

the si gnate ptocessicly foxt rL PredSt drmisd riGle e Idicatd 20 kerdpdate
el ectronic noney. The central processing unit 22 cal cul ates the anmount of

nmoney totdethe itdean. byA snddgenpd iy e aaunteny deHE@Hondihgmtbhe anmount
of electronic noney recorded in the IC card 2A, and instructs that the

amount ofatd ecttoal cEmeneyhd ssigrnalatpatbdes it cio-duwe tw2ist ien. | n addi ti on,
the central processing unit 22 determ nes fromdata output fromthe 14
June 200&isplayvediamdiheprdicamlangearitricm t1225 tehatelparrta thes ponsent
correspondlng to this updating instruction has been obtained

of the error to the user.

Then, the procedure proceeds to step SP9, and the .
central processing unit 22 drives the speaker 26 to emit the
same alarm sound as in step SP6. Then, the procedure
returns to step SP2. The central processing unit 22 again
blinks the blué light-emitting diodes LB, and displays a
predetermined message to prompt the user to place an IC card.

In contrast, when an affirmative result is obtained in

~step SP7, the procedure proceeds to step SP10. The central
processing uniﬁ 22 changes blinking of the blue light-
emitting diodes LB to continuous lighting. Then, the
processing proceeds to step SP11l, and the central processing
unit 22 controis the operation of the signal processing
circuit 25 to:instruct the IC card 2A to update electronic
money. The central processing unit 22 calculates the amount
of money to be written by subtracting the amount of payment
from the amount of electronic money recorded@ in the IC card
2A, and instrudts that the amount of electronic money is

updated to that to be written. 1In addition, the éentral

processing unit 22 determines from data output from the




fromthe I1C card 2A. Wen a negative result is obtained, which neans that
the IC card 2A, the processing object, is noved away from the | oop antenna
24 before the processing is finished, or the like, the procedure proceeds
to step SP12 and the central processing unit 22 instructs that blinking of
the blue light-emtting diodes LB is stopped and the red Iigﬁ\t-2 &Qtting
di odes LR are turned on for a predetermned tine to i ndi cat®? MR % or to
the user. A predetermined error nessage is displayed at the display
section 12C to report the content efl%he error to the user. Then, the
procedure proceeds to step.SP13, and the <central processing unit 22 drives
the speaker 26 to emt - .the sane alarmsound as in step SP6. Then, the

procedur g; st ) g unit 22 again
bl i nks t%ég%%%éﬁﬁ%%%%nf%%%ucﬁ t)l%'e(s%ﬁ[glagl?égng }%sgl ysS a predeterm ned
message LOrPEOIPRALdY LSS niS WAL AN 1fstGHE1 d HEN RN op¥agReqn
affirmative result 1’'s obtained in step SPll, the procedure proceeds to

step SPléromhen& et redra processi ng unit 22 determines from data output from
the signal processing circuit 25 whether a status telling that the anount

of el ectroni giHENGY nhas theen regunactilsy owtdaned, haschepsanlt ahged fromthe
| C card 2A. Wen a negative 14 June 2006 - 20 result is obtained, which

al so neatise t hatcdi® 11C ciiel RfyceddnPrarcRss NG Ohjdeld dwayTEred away from
the | oop antenna
the loop antenna 24 before the processing is finished, or
the like, the brocedure proceeds to step SP12 and the
central procesSing unit 22 instructs that blinking of the
blue light-emitting diodes LB is stopped and the red light-
emitting diodes LR are turned on for a predetermined time to
indicate an error to the user. A predetermined error
message is displayed at the display section 12C to repbrt
the content of the error to the user.

Then, the'procedure proceeds to step SP13, and the
central proceséing unit 22 drives the speaker 26 to emit the
same alarm souﬁd as in step SP6. Then, the procedure
returns to steﬁ SP2. The central processing ﬁnit 22 again
blinks the blué light-emitting diodes LB, and displays a |
predetermined message to prompt the user to place an IC card.

In contraét, when an affirmative reéult is obtained in
step SP11, theiprocedure proceeds to step SP14. The central
processing uniﬁ 22 determines from data output from the
signal processing circuit 25 whether a status telling that
the amount of glectronic money has been correctly updated

has been obtained from the IC card 2A. When a negative




‘24 before the processing is finished, or the l'i ke, the procedure proceeds
to step SP15 and the central processing unit 22 instructs that b!lnklng_of
the blue light-emtting diodes LB is stopped and the red light-emtting
diodes LR are turned on for a predetermned tine to indicate an error to
the user. A predeterm ned error nessage is displayed at thg ghsplcdy
section 12C to report the content of the error to the user. Then, the
procedure proceeds to step SP16, and the central processing unit 22 drives
the speaker 26 to enit the same al arm?8oond as in step SP6. Then, the
procedure returns to step SP2. The central processing unit 22 again

blinks the blue light-emtting diodes LB, and displays a predeterm ned

message tresplonps dhbeairsed, twhpblacel $6 méarrtthat eHEONtd asdng WaEN an
affirmative result is obtained in step SP14, the procedure proceeds to

step SPl¥heTheocesting opjecessisgnawéd &dayt Wisn aihd Dol efitenna
light-emtting diodes LG for a predetermned tine in addition to the blue
light - ettbéhgrei tiespi®essingiois finfshgd 8.orWtiHe tlhike opgieati on, the
central processing unit 22 reports a nornal processing conpletion to the
user. AtP¥oeedune PioReedhectecsitem|SP Y aqueb diley aeritira2? plicgyelsayagan _
el ectroni c-noney bal ance at the display section 12C. Wen the bal ance is
too |itt1Rlt o2 A ngiHergipethat bl iddry i tdve tilve Hilghireosss inghe
requir eddfggtiaé il?lgla:{s sa’tngpupnéd Oe]:ndmtnheey Il'esd- allisg?ltqle?nr.?i.lte}:)g.%% diodes LR

are turned on for a predetermined time to indicate an error

to the user. A predetermined error message is displayed ap

the display section 12C to report the content of the error

to the user. |

Then, the;procedure proceeds to step SP16, and the

central processing unit 22 drives the speaker 26 to emit the

same alarm souﬁd as in step SP6. Then, the procedure

returns to step SP2. The central processing unit 22 again

blinks the blue light-emitting diodes LB, and displays a

predetermined ﬁessage to prompt the user to place an IC card.

In contrast, when an affirmative result is obtained in

step SP14, the procedure proceeds to step SP17. The central

processing unit 22 turns on the green light-emitting diodes

LG for a predetermined time in additioﬁ to the blue light-

emitting diodes LB, as shown in Fig. 8. With this operation,

the central procéssing unit 22 reports a normal processing

completion to the user. At the same time, the central

processing unit. 22 displays an electronic-money balance at

the display section 12C. When the balance is too little to




The procedure proceeds to step SP18, and the central processing unit 22
drives the speaker 26 to.report a normal processing conpletion to the
user. Then, the procedure proceeds to step SP19, and the processing is
term nated. Wen a series of processing is finished in this way to
correctly conplete el ectroni c-noney paynment processing, the Cenﬁﬂﬁkezmm
processing unit 22 reports it to the body apparatus 11. Wen the

el ectroni c- noney paymnent processing has been finished correctly but an
addi tional anmount of nbney is requrréd, -the central processing unit 22
al so reports the additional anmount of noney to the body apparatus 11. I|f
an error occurs a predeterm ned nunber of tines or nore, the central

process! 8yl paged €L L n{ DG LIS | Ofhd Gddii MM APAdHaLs 11, and

term nates the processing. Wt above operations, placement of an IC

card andambﬁﬁtpggiﬁéﬁggaig 41glh c@i §gh 494 he user by blinking of light-
emtting diodes, and a correct processing conpletion or an error is

reported in tig Prvedfdliptdcdbasliid stk &Pave @per dhieOkenticAit he i nput
and output section 12; the loop antenna 24 is disposed at a predeterm ned

posi ti onpabde SS1iNgSumbt €2 BCdr Didg NEfié Cspwalter &18 tid Negmans @i tting an
el ectromagneti c wave, whereas the transmtting and receiving circuit 23,
t he signproddssimg QtfifletP22n x5 Ocles Siswy Ci rthert, XYhe gntbddimreent r al
processing unit 22 formdata comruni cation nmeans for transmtting and
receivingroceeds to step SP19, and the processing is terminated.
When a series of processing is finished in this way to
correctly compiete_electronic-money payment processing, fhe
central processing unit 22 reports it to the body apparatus
11. When the electronic-money payment processing has been
finished corregtly but an additional amount of money is
required, the central processing unit 22 also reports the
additiona;-amoﬁnt of money to the body apparatus 11. If an
error occurs a'predetermined number of times or more, the
central proceséiﬁg unit 22 reports the condition to the body
apparatus 11, éﬁé terminates the processing.
With the abqve operations, placement of an IC card and
its position are indicated to the user by blinking of 1light-
emitting diocdes, and a correct processing completion or an
error is repor?ed in the store terminal 4.
With the ébove 0pérations, in the input and output
section 12, thé loop antenna 24 is disposed at a |
predetermined gosition and serves as electromagnetic-wave

emitting means for emitting an electromagnetic wave, whereas

the transmittiqg and receiving circuit 23, the signal




data to and froman I C card through the el ectromagnetic-wave emtting
means. The light-emtti'ng diodes forma display having a display area to
whi ch a predeterm ned area which includes at |east a part of a portion
where the electromagnetic-wave emtting nmeans is disposed is set together
with.the plate disposed at the front surface side. The centrgl. ffogcessi ng
unit 22 serves as control neans for controlling the operations of the data
comuni cati on neans and the display, and switches the presentation of the
di spl ay according to processing perfofded by the data conmunication neans.
Fig. 9 is a perspective view of the deposit machine 5. The deposit nmachi ne
5is forned in a narrow box shape, and has various operation sections at

an upperphgtésoing hei f&@ng 2§,Ur51?e$ethé\/b:feﬁ1t§ﬁﬂciﬂﬂd‘cﬁis’éﬁ‘ung{]hﬁli@ﬁgsit machi ne
5 has an upper-half portion partially formed back, at the front. At thls

set - backfpontdota EmmuSEEd t oh QREMNEHA twheidnia thild and rekeantiad is
formed. The deposit nmachine 5 increases the anount of el ectronic noney by
the amoudatafta dmd|frosedd eI dadd theoudisaHd @1 eaetinigreAlic-watBe
deposit machine 5, a display section 5B is formed at an angl e under the

i nserti cembpeimagnding o réporlighviarennivst imes sHgeled cEdrdre aisdispllayough

di spl ays on the display 14 June 2006 - 23 section 5B. Under the display
secti on BBVing anpieplbperdrrp BC Wokch e drededredniBads dreaneihicand a

t ake- out openi ng 5D

includes at least a part of a portion where the
electromagnetic-wave emitting means is disposed is set
together with the plate disposed at the front surface side.
The central processing unit 22 serves as control means for
controlling the operations of the data communication means
and the display, and switches the presentation of the
display according to processing performed by the data
communication ﬁeans.

.Fig. 9 is a perspective view of the deposit machine 5.
The deposit machine 5 is formed in a narrow box shape, and
has Qarious operation sections at an upper half of the front
surface. More'specifically, the deposit machine 5 has an
upper-half portion partially formed back,.at the front. rAt
this set-back portion, an insertion opening 5A where a bill
is inserted is formed. The deposit machine 5 increases the
amount of electronic money by the amount of a bill inserted
into the inserti&n opening 5A.

In the deposit machine 5, a display section 5B is
formed at an angle under the insertion opening 5A to report

various messagesfto the user through displays on the display




for the ICcard 2B is further fornmed apart by a predeterm ned distance
under the input opening 5Cin the deposit machine 5. A pushbutton 5F for
instructing a processing conpletion is disposed at a side of the input
openi ng 5C, and an output opening 5E for a receipt which records

el ectroni c-noney processing is di sposed under the take-ougﬁggﬁqbﬁg 5D. As
shown in a partially extended manner and indicated by a sy ,"a
trough 31 having a width slightly larger than the short side of an I C card
is formed in the vertical direction a8 a front panel in the deposit
machine 5. A transparent-plate or acrylic cover 32 is disposed so as to
partially cover up the trough 31 froma portion |ower than the upper end

of . the iguoloRYss. Proeder R Sishpiiodibn 19 G6PANcplhggD. I the

deposit machine 5, the. thickness t he cover is spécif such t hat

the covesc RgrisnOPROIL S tie starfo'i*nﬂﬂi Ofarfd@ t0ueghul o‘ﬁeh'in@
predet erm ned gap bei ng provided, and thereby a path 33 for a IC card,

havi ng aféectigut afard oF -5 otididr Sapdipdit oy aws an 1C card to fall
freely is formed. The wupper-side opening of the path 33 is used as the

i nput opsredetafmimgd @btdacanthdeandi® tiriputglopdnsngidiccdnedhat the panel
side, which shows the input opening 5C for an IC card. 14 June 2006 - 24
A pluraldeyosit pzotirirss dhs 3 gusitbuidiong 5 dodt Himsftamctdinde aof the trough
31 is disposed at the path 33 for an IC

processing completion is disposed at a side of the input

opening 5C, and an output opening 5E for a‘receipt which

records electrenie—money processing is disposed under the

take~out opening 5D.

As shown in a partially extended manner.and indicated

by a symbol "A," a trough 31 having a width slightly larger

than the short side of an IC card is formed in the vertical

direction at a front panel in the deposit machine 5. A

transparent-plate or acrylic cover 32 1is disposed so as to

partially cover ﬁp the trough 31 from a portion lower than

the upper end gf;the trough by a predetermined distance in

the deposit maehine 5. In the deposit machine 5, the

thickness ofrtﬁe cover 32 is specified such that the cover

32 is oppositeithe far side of the trough 31 with a

predetermined gap being provided, and thereby, a path 33 for

a IC card, haviﬁg a rectangular-cross-sectional shape which

allows an IC cérd to fall freely is formed. The upper-side

opening of theipath 33 is used as the input opening 5C for

an IC card, and a triangle is indicated at the pahel side,

which shows the input opening 5C for an IC card.




card. Wien the ICcard 2B is input to the input opening 5C, free fall of
the 1C card 2B is stopped by the protrusions 34, and the ICcard 2B is
held in the path 33 so'that the user cannot take out the IC card 2B.  Since
the trough 31 is covered by the transparent cover 32 to formthe path 33
in the deposit machine 5, the user can visually confirmthafynetdags ! C card
2B is tenporarily held in the path 33. The protrusions 34 are structured
so as to be drawn back by control of a central processing unit described

| ater. Therefore, when processing 1ts24inished, the deposit nachine 5
draws back the protrusions 34 to fall the I1C card 2B. In the deposit
machine 5, a receiving pan 36 for receiving the dropped IC. card 2B is

di sposed undgr ;hReaRaLR oF3prifeuseeRkVEAdpPERrdAihg ELbMEERSYEar
injection-nolding a transparent resin in a box shape such that the IC card

2B droppidyw dAraightdiggPain 33 il apheleeipa tac gonegakadIcand it can
be seen fromthe outside. The receiving pan 36 is structured so as to

swivel reukl. a widy edhes haf tedt Ml iad inpus het ttves iavpai it lopeefiagescthe |1 C
card 2B can be taken out after the receiving pan 36 is sw vel ed, as shown
by a onesrelotr£llaidy |ime.1d rcdiie JB dsenttoppleddibyerthe phetresébnsng4, pan 36
serves as the take-out opening 5D. The receiving pan 36 has a | arge cut
ext endi napd ridie 1 16 dard BB 200614 25 tippeatdnd X ¢o Hdadether useTt he front
surface side. The user can easily swivel the receiving pan 36 toward the
user by cannot take out the IC card 2B. Since the trough 31 is

covered by the transparent cover 32 to form the path 33 in

the deposit machine 5, the user can visually confirm that

the IC card 2B is temporarily held in the path 33. The

protrusions 34 are structured so as to be drawn back by

control of a central processing unit described later.

Therefore, wheﬁ processing is finished, the deposit machine

5 draws back tﬁe protrusions 34 to fall the IC card 2B.

In the deposit machine 5, a receiving pan 36 for

receiving the dropped IC card 2B is disposed under the path

33. The receiving pan 36 is formed by injection-meolding a

transparent resin in a box shape such that the IC card 2B

dropping through the path 33 can be completely accommodated

and it can be seen from the outside. The receiving pan 36

is structured so as to swivel round a swivel shaft formed at

its bottom, and therefore, the IC card 2B can be taken out

after the receiving pan 36 is swiveled, as shown by a one-

dot chain line. 1In the present embodiment, the recelving

pan 36 serves as the take-out opening 5D.

The receiving pan 36 has a large cut extending from its




placing a finger at the cut, and take out the IC card 2B. In the deposit
machine 5,. the IC card 2B is noved in this way. A loop antenna is

di sposed at a portion near the rear surface of the IC card 2B held by the
protrusions 34 in the path 33, and thereby, the |oop antenna can be driven
to access the IC card tenporarily held in the path 33. Thg |fe26@d 2B is
repl eni shed with el ectronic noney in the deposit machine 5 when the IC
card 2B input fromthe input opening 5Cis tenporarily held in the path
33. At a portion where the IC card 2B3 s tenporarily held in this way in
the deposit machine 5, red, blue, and green Ilight-emtting diodes are

di sposed around the |loop antenna in the sane |ayout as described for the

p| ace”EfHep i tol3Be Mditdenl 0R #RbaRNZuRracedsahiel NeTRENESEr a semi-
transparent plate 1s further disposed; and a display section functioning

by |'i ghtd}g RfsitiRe duiiGlr aHd tﬂe%igriiﬁge?ahn 36he owadde twayudéri Pyt he store
termnal 4 is forned at the far side of the trough 31 in the portion where

the 1 C garatidRy iss £ilrRy@oras ithe ehd. ahlae tdgposiut raehigechrar @Bpts the user
to set an IC card, and further reports the user a result of various
processi ng byndichpl agpoentt hecHifpl By shet IONcaFtie2Hepgsmdvedhcinne 5 is
structured such that the path 33 serves as convey neans for conveying an
| C card tgersviway . 14 Jung 200&nma26s ddspodetia adt ar pgetdeni peabytheee fal l
in away in which it :

rear surface of the IC card 2B held by the protrusions 34 in

the path 33, and thereby, the loop antenna can be driven to

access the IC card temporarily held in the path 33. The IC

card 2B is replenished with electronic money in the deposit

machine 5 when the IC card 2B input from the input opening

5C is temporarily held in the path 33.

At a portion where the IC card 2B is temporarily held

in this way in the deposit machine 5, red, blue, and green

light-emitting diodes are disposed around the loop antenna

in the same layout as described for the placement secfion

12D, with the loop antenna placed at the center; a semi-

transparent plate is further disposed; and a display section

functioning by lighting of the light-emitting diodes in the

same way as in the store terminal 4 is formed at the far

side of the trdugh 31 in the portion where the IC card 2B is

temporarily held. The deposit machine 5 prompts the user to

set an IC card, and further reports the user a result of

various processing by displays on the display section.

The deposit machine 5 is structured such that the path

33 serves as convey means for conveying an IC card serving




can been seen, and the light-emtting diodes disposed at the trough 31 in
the path 33 serve as a display having a display area in the path 33. In
addition, the |oop antenna di sposed together with the light-enitting ‘
di odes serves as data conmunication nmeans for transmtting and receiving
data to and froman IC card held in the vicinity of the diigplayzcasea of
the display and for perform ng various types of signal processing
described later. In the deposit machine 5, a display section 38 having a
green light-enitting diodes is di sposé8 above the output opening 5E fora
receipt. Lighting of the display section 38 can draw attention of the user
to the output opening 5E for a receipt. In addition, the button 5F is

structurad asdabatbabraggreenitégby fed UFAED 00.a LkgPtingnofcd kg button
5F can al so draw attention of the user to the button 5F. The path 33 is

al so procadetieant hean, optd cthe SEnght - 01 t £ Toy ediddels adLaiske dthand ke.
Fig. 10 is a block diagramshowi ng the structure of the deposit machine 5.
I n the déposgh Adchinthd, pabhd@posetve nes hansspddy dedenis 4 e spmaynt  of
noney of bills inserted into the insertion opening 5A and reports it to a
central apeacéBsthg patk 2. Moneaddpitidn cathe, lade alepowid dimpolsed sm 41
optically detects the insertion of bills into the insertion opening 5A,
and dr awsCgRENST| Vith ntke t hbght jemitipbn@odrde merves as data

communication means for transmitting and receiving data to
and from an IC card held in the vicinity of the display area
of the displgy and for performing various types of signal
processing described later.

In the deposit machine 5, a display section 38 having a
green light-emitting diodes is disposed above the output
opening 5E for;a receipt. Lighting of the display section
38 can draw atéention of the user to the output opening 5E
for a receipt.j In addition, the button 5F is structured
such that a green light is turned on. Lighting of the
button 5F can also draw attention of the user to the button
5F. The path 33 is also provided with an optical sensor for
detecting a card or the like.

Fig; 10 is a block.diagram showing the structure of the
deposit machine 5. In the deposit machine 5, an deposit
mechanism 41 deteéts the amount of money of bills inserted
into the insertion opening 5A and reports it to a central
processing unit 42. More specifically, the deposit
mechanism 41 optically detects the insertion.of bills into

the insertion opening 5A, and draws the bills into the




i nside. A predeterm ned convey nechani smconveys the bills to a holding
section, and the holding.section holds them During the conveyance, the
amount of noney of the bills is detected. A liquid-crystal display panel
(LCD) 43 fornms the display section 5B, and di spl ays vari ous nessages under
the control of the central processing unit 42. Light-em ttijng dbgges LB,
LG and LR are light-emtting diodes disposed in the path 33 aescrlbed
above, and emit light at predeterm ned timng under the control of the
central processing unit 42. A transmi £fing and receiving circuit 44 drives
a loop antenna 45 disposed in the path 33 by a predeterm ned hi gh-
frequency signal under the control of the central processing unit 42 and

- thereby, iﬁgaaé.onAtgﬁeﬁgwfm%ea "Eohtes didordhidif|dordibyd oAty iy 1n

addi tion, the high-frequency signal 1's nodul ated by ta out put

signal ptecasRbNEify SektidR, ARG tHETRbYaiYRrd Qs IOMBINS @ data are
sent to the |1C card 2B. Mdul ation perfornmed by the output data is

st opped Btirphgdener SbRESydhde NOth@nshauli 0bF TiEBETEY Qignd11d S gdet ect ed
to-receive various types of data and others sent fromthe IC card 2B and

t hey aredetéptedto the signal processing circuit 46. The signal processing
circuit 46 applies encoding processing and encryption processing to
commands and dakigusi-lryRhel AiGpla®anel (LCD) 43 forms the

display section 5B, and displays various messages under the

control of the central processing unit 42.

Light-emitting diodes LB, LG, and LR are 1ight-emitting
diodes disposed in the path 33 described above, and emit
light at predetermined timing under the control of the
central processing unit 42.

A transmittihg and receiving circuit 44 drives a loop
antenna 45 disposed in the path 33 by a predetermined high-
frequency signal under the control of the central processing
unit 42, and thereby, turns 6n the power of the IC card 2B
held in the path 33. 1In addition, the high-frequency signal
is modulated by &ata output from a signal processing circuit
46, and thereby,:various commands and data are sent to the
IC card 2B. Modulation performed by the output data is
stopped at predétermined timing, and a high-frequency signal
is detected toiredeive various types of data and others sent
from the IC caﬁd 2B and they are output to the signal
processing ci:éuit 46,

The signal processing circuit 46 applies encéding

processing and .encryption processing to commands and various




types of data and sends themto the transmtting and receiving circuit 44
under the control of the central processing unit 42. Conversely, the
signal processing circuit 46 also releases the encryption of data obtained
fromthe transmtting and receiving circuit 44, applies decoding _
processing, and reports a result of processing to the cengkgbm9£®5e55|ng
unit 42. A plunger 47 is a mechanismfor noving the protrusions , and
draws the protrusions 34 back fromthe path 33 under the control of the
central processing unit 42 to drop th281€ card 2B held in the path 33 to
the receiving pan 36. A printing nmechanism 48 prints a receipt and

di scharges it fromthe output opening 5E under the control of the central

processi figpadi 6 ARat A hndt Sl @€ eridrl Mo 4hd StrdhsiteiAGmaM th the
financial -institution server 3, and reports processing perfornmed by the

deposit necdiving d¢irduier 44 naiddAl tHe Hditdid 101 1S &L leed tiaough a
predeterm ned line. The central processing unit 42 is a controller fqr
control | proceseinparatt ofe of Chevelepasi t tRCHImdL pHictisdangd Work area in
a menory not shown, and executes a predetermned processing procedure to
deposi t @leetibne almmerlenddw tie caratyd-ion nf [data otaasneg, the
central processing unit 42 executes the processing procedure shown in
Fig. 11 fermyihe htranmestenina iand atedehe ipat lwi3®widcdrddi mppltiest he
processing to pronpt the user to performvarious 14 June 2006 - 29
' decoding processing, and reports a result of processing to
the central processing unit 42.
A plunger 47 is a mechanism for moving the protrusions
34, and draws the protrusions 34 back from the path 33 under
the control of the central processing unit 42 to drop the IC
card 2B held in the path 33 to the receiving pan 36.
A printing mechanism 48 prints a receipt and discharges
it from the output opening 5E under the control of the
- central processing unit 42. An interface (I/F) 49 is an
interface with;the financial-institution server 3, and
reports processing performed by the deposit machine 5 to the
financial—institution server 3 through a predetermined 1ine{
The central processing unit 42 is a controller for
controlling the operation of the deposit machine 5; obtains
a work area in a memory not shown, and executes a
predetermined prodessing procedure to deposit electronic
money in the IC card 2B. In the processing, the central
processing unit 42 executes the processing procedure shown

in Fig. 11 to switch a presentation at the path 33 according

to the processing to prompt the user to perform various




operations and report an error with the same presentations as those used
by the input and output section 12. Mre specifically, when it is
determned froma result of detection perforned by a sensor not shown that
the user stops in front of the deposit machine 5, the central processing
unit 42 starts the processing procedure, and the procedureg,pracgeds from
step SP21 to step SP22. The central processing unit 42 instructs the blue
light-emtting diodes LB to blink anong the light-emtting di odes of
various colors, disposed in the path283-to pronpt the user to insert an
IC card into the insertion opening 5C. The central processing unit 42

hol ds the protrusions 34 at a state in which they protrude into the path

33. We i ﬂﬁH%E i i QG card is
t enpor a?? y ELLeC’IL%?gt %eé(gbryéi n théerppéat I'13§‘r.g'vLeElrhtn tg{iédi ti onri%g%%ﬁait&%ﬁih%g of the

- blue 1ighd-epdd dbdidasmd Bingdte HRN GdlputPReASTINgunit 42 drives the
| i qui d-crystal display panel 3 to indicate on the display section 5B

nessages suclmMoa® sp@lieaR1130dwhoat i¢and” detBeminkiefpbacadyseupE oceeds to
step SP43, and the central processing unit 42 determnes froma result of

det ect i oftf plsfedtish Petiermnl ivala SISWr dictpesrem ntHate theaukewhet her a
card or the like has been inserted. When a card or the |Iike has been
i nsertedstépe joui atmdhir eofpridoeeibpodic sdaahifé4 4, abe tdemtoent ral processing
unit 42 starts the 14 June 2006 - 30
processing unit 42 starts the processing procedure, and the
procedure procéeds from step SP21 to step SP22. The central
processing unit 42 instructs the blue'light-emitting diodes
LB to blink among the light-emitting diodes of various
colors, disposed in the path 33 to prompt the user to insert
an IC card into the insertion opening 5C. The central
processing unit 42 holds the protrusions 34 at a state in
which they protrude into the path 33. When an IC card is
input to the insertion opening 5C, the IC card is
temporarily held thereby in the path 33. In addition to
.blinking of the blue light-emitting diodes LB, the central
processing unit 42 drives the liquid-crystal display panel
43 to indicategon the display section 5B messages such aé
"Welcome" and *"Set card".

Then, the procedure proceeds to step SP43, and the
central proceséiﬁg unit 42 determines from a result of
detection performed by the optical sensor disposed in the
path whether a.card or the like has been inserted. When a

card or the like has been inserted, the procedure proceeds

to step SP44; and the central processing unit 42 starts the




operation of the transmtting and receiving circuit 23, controls the
operation of the signal processing circuit 25 so as to send a polling
command to the I C card 2A, and detects a response corresponding to the

pol ling command. Wen-a correct response is obtained, nutual

aut hentication processing is executed for the IC card, andspine®Bos

determ ned whether correct nutual authentication has been finished. Wth
t he above operations, the central processing unit 42 determ nes whether an
| C card has been correctly inserted” $?om the insertion openi ng 5C. Wen a
bank cash card, for exanple, or the like which is other than an IC card is
inserted, the central processing unit 42 obtains a negative result in step
SP44, anupdiretig aefedilree tranmseickst vy sre)p KB vible ciertuial 2gr,ocessi ng

unit 42 stops turning on. the blue light-emtting diodes LB, and turns on
t he red ¢omginolan tthe mpaiaddien KF fidre & igmeddetreceissdohdg ictecullhe2sent r al
processing unit 42 also controls the operation of the plunger 47 so as to
retract sQ hs pgrotgan echoeE4 ifnomantrendatde 3det dCdoaprda 2@ar dnghaped obj ect
tenporarily held in the path 33 to the receiving pan 36. In addition, the
li qui d- (ISt EIS i SfRSRPIRM aorBsponddmiovde tthedipoglldyga commeade "This card
cannot be used" on the display section 5B. The central processing unit 42
report s et GOTLAFL ResRIMSEhtl Sofobiiad nedy o mutyadh aufbenthgatipght i ng of

the red light-emtting diodes LR and a_14 June 2006 - 31
processing is executed for the IC card, and it is determined

whether correct mutual authentication has been finished.
With the above operations, the central processing unit 42
determines whethér an IC card has been correctly inserted
from the insertion opening 5C.

When a bank cash card, for example, or the like which
is other than an IC card is inserted, the central processing
unit 42 obtains a negative result in step SP44, and the
procedure proceeds to step SP45. The central processing
unit 42 stops turning on the blue light-emitting diodes LB,
and turns on tﬁe red light-emitting diodes LB for a
predetermined time. The central processing unit 42 also
controls the operation of the plunger 47 so as to retract
the protrusioné 34 from the path 33 to drop a card-shaped
object temporarily held in the path 33 to the receiving pah
36. In additidn; the liquid-crystal display panel 43 is
driven to disﬁlay a message "This card cannot be used" on
the display section 5B. The central processing unit 42
reports an error and the content of the error to fhe user by

lighting of the red light-emitting diodes LR and a




presentation on the display section 5B. In the next step SP46, the central
processing unit 42 drives a speaker 50 to emt a predeterm ned al arm sound.
The procedure proceeds to step, SP47, and the processing procedure is
finished. Wth these operations, the central processing unit 42
illumnates the path 33 by blinking of the blue Iight-enii&&ﬂ@ g@fdes LB

di sposed at a far side of the path 33 to wait for the IC card 3 0 be
inserted, as shown in Fig. 12A. If a cash card or the like is erroneously
inserted, the card or the like is di ssharged to the receiving pan 36, and
the red light-emtting diodes LR are turned on instead of blinking of the
blue light-emtting diodes LB, as shown in Fig. 12B. In contrast, when the.

| C card %é&ﬂéﬁ%& eoqla&% r&gj%al(% authenti gation is performed correctly,

t he cent processing unit ains an affirmative result in step

SPaa, and [ hgPRACCAULE Biageedsct OrALeBoRPAgL IBBCEERIAAlun Y OpFSS Ng unit

42 reads the remal ni ng anoun ectronic noney and others fromthe IC

card 2B gdels e geild0lsPfto i t51a0p2k dRRTRSSIRY adhiiUsbut@. | N the next
step SP49, the blinking blue Iight-emtting diodes LB are turned on. The

central GRS HdHhrigrdbeddy et 8949 & lthehbrekeskhggpushbutton 5F
to report the user that the pushbutton 5F can be operated. In addition,

the centprdcg@uatesis FEniHed 42 wdithy @helslee opedditdonsy Stk defipkay panel 43
to display a 14 June 2006 - 32

precessing uni? 42 jlluminates the path 33 by blinking of

the blue 1ight;emitting diocdes LB disposed at a far side of

the path 33 to wait for the IC card 2B to be inserted, as

shown in Fig. 12A. If a cash card or the like is

erroneously inserted, the card or the like is discharged to

the receiving ﬁan 36, and the red light-emitting diodes LR

are turned on instead of blinking of the blue light-emitting

diodes LB, as shown in Fig. 12B.

In contrast., when the IC card 2B .is inserted and mutual
authentication is performed correctly, the central
processing unit 42 obtains an affirmative result in step
SP44, and the procedure proceeds to step SP48. The central
processing unit_42 reads the remaining amount of electronic
money and othe%s,from the IC card 2B under the control of |
the signal proéessing circuit 46. In fhe next step 5P49,
the blinking biﬁe.light—emitting diodes LB are turned on.
The central proéessing unit 42 further turns on the light of
the pushbuttoniSF to report the user that the pushbutton 5F
can be operated. In addition, the central processing unit

42 drives the ;iquid—crystal display panel 43 to display a




message "Continuous deposit allowed" together with the remaining amount of
el ectronic noney for a predetermned tinme on the display section 5B, and
then to display a nessage "Press pushbutton to term nate"” to show t he
reason why the light of the pushbutton 5F has been turned on. Then, the
procedure proceeds to step SP50, and the central processi g 4 0042
determ nes whet her a deposit notice has been obtained fromthe deposit
mechani sm 41 to determ ne whether the user has input a bill. \Wen a
negative result is obtained, the procddure proceeds to step SP54, and the
central processing unit determ nes whether the wuser has pressed the
pushbutton 5F to instruct the discharge of the IC card4 Wien a negative

resul t imeoddgé NEContieudis® BBHE el d™© tRANAOGi thheRet he 1C card 2B
is inserted correctly, the central processing unit 42 tenporarily holds the

| C card 28nainime apasit 3 abdtiddaminai®fey Fdr enpddteamnisiede by the
blue light-emtting diodes LB to wait for a user operation, as shown in
Fig. 13Atimwhern ttiee ubisplayp ectad 9B, riml tiken depasisplagchani sm 41 while
the IC card 2B is held as descri bed above, since a positive result is

obt ai nednéssagep’ P1SEE), pudidbwgmr dlo preovsissited tmi tshé® $hist ehasohhe
presentation of the display section 5B to a presentation of the anount of
i nput  moHEY), thghdl ket mrio ddrfumushioddeds SFo hast deeSP3LrnElde ovent r al

processing unit 42 instructs the I1C 14 June 2006 - 33
Then, the procedure proceeds to step SP50, and the

central processing unit 42 determines whether a deposit
notice has been obtained from the deposit mechanism 41 to
determine whether the user has input a bill. When a
negative result is obtained, the procedure proceeds to step
SP54, and the qentral processing unit determines whether the
user has pressed -the pushbutton 5F to instruct the discharge
of the IC card; When a negative result is obtained, the
procedure retuéns to step SP50.

When the ip éard 2B 1s inserted correctly. the central
processing uni£ 42 temporarily holds the IC card 2B in the
pash 33 and illuminates it from the rear side by the blue
1ight—emittiﬁg‘diodes LB to wait for a user operation, aé
shown in Fig. 13A. When the user inputs a bill into the
deposit mechanism 41 while the IC card 2B is held as
described above,;since a positive result is obtained in step
SP50, the central processing unit 42 switches the
presentation pf the display section 5B to a presentation of
the amount of input money, and the procedure proceeds to

step S5P51. The central processing unit 42 instructs the IC




card 2B to update its electronic noney such that the electronic noney is
i ncreased by the anmount of input noney reported fromthe deposit nechanis
41. The central processing unit 42 also displays a nessage "Being :
deposited” in the display section 5B. Wien the IC card 2B reports the
conpl etion of updating the ambunt of noney, the procedure1pr£%%5g§ to step
SP52, and the green light-emtting diodes LG are turned on Tor a
predetermned tine in addition to the blue light-emtting diodes LB to
report the conpletion of deposit to-tHh2 tser. In the next step SP53, the
speaker 50 is driven to emt a predeterm ned sound to report the

conpl etion of deposit to the user. The central processing unit 42 drives
the | quigleq iyt ughsid a PARlciDid HoRlyAsRHRHBAIEneCONt | NUOUS
deposit allowed” for a predetermned tinme together wth the anmount of

el ect r ond Le MRARY1 ¢ QhH &L did NiddiRdded I tIRNGHAAN cEWMiheheSmbhey
presentation to a nessage "Press Pushbutton to termnate."” The Central

processirgpaiitidd 42rdmICERASRSpdSiE lRHTIN @ 1onehh:ehltezamount of i nput
noney in this way, and the procedure returns to step SP50. When the IC
card 2B prodeseineductt r&rtddso idisplaits al mayerrs SBed ndnidepddilelds the I C

card 2B in the pash 33 and illuninates it fromthe rear side by the blue
| i ght - enin tihegy dilwdes dytiam SBawn in Fig. 13A. Wien the user inputs a
bill, the central processing unit 42 increases the 14 June 2006 - 34

When the IC card 2B reports the completion of‘updating
the amount of money, the procedure proceeds to step SP52,
and the green light-emitting diodes LG are turned on for-a
predetermined time in addition to the blue light-emitting
diodes LB to report the completion of deposit to the user.
In the next step SP53, the speaker 50 is driven to emit a
predetermined sound to report the completion of deposit to
the user. The central processing unit 42 drives the liquid-
crystal display panel 43 to display a message "Continuous
deposit allowed" for a predetermined time together with the
amount of electronic money recorded in the IC card, énd then
switches the presentation to a message "Press Pushbutton to
terminate." The central processing unit 42 increases the
electronic money by the amount‘of input money in this way,
and the procédgre returns to step SP50. |

When the LC_dard 2B is inserted correctly, thercentral
processing unit 42 holds the IC card 2B in the paéh 33 and
illuminates ififrom the rear side by the blue light-emitting
diodes LB, as shown in Fig. 13A. When the user inputs a

bill, the-centgal processing unit 42 increases the




el ectroni c noney by the anmount of input noney. When this increasing is
finished, the ICcard 2B is illumnated by the blue |light-emtting di odes
LB and the green light-emtting diodes LG as shown in Fig. 13B. Since the
procedure returns to step SP50, the central processing unit 42 executes
this series of processi.ng procedure while the IC card 2B i jogs pshshel d in
the path, every tinme the user inputs a bill. In contrast, when the user
presses the pushbutton 5F, since the _central processing unit 42 obtains an
affirmative result in step SP54, tﬁe3ﬁr6cedure proceeds to step SP55. The
central processing unit 42 drives the plunger 47 to retract the -
protrusions 34 fromthe path 33 to drop the IC card 2B held in the path 33
to the redertirngipamo8éy Bhetheeanvahtpodcesphtionsmey. 4dmxlispl ays a
message "Processing finished. Take out card"” in the display section 5B.
The centinfrprsdegsingfinishd®, i thetIQctard@d2Butd thhimindweedpey afieon of
the receiving pan 36 can be detected by a predeterm ned sensor. \Wen the
user nmanPpupatéghthemibtingi djogen BB 20dt the grgen heidhd: -canickt2Bg a nessage
"Operate _button to print receipt” is displayed in the display section 5B.
Waen t hi 9148€8alE i 85dPRPYRYyEY Fbg. al3Br edBineer thel prowsddrtee centr al
processing unit 42 then displays a nessage "Thank you". The procedure
proceedsrgBuEESJEﬂeSEBEGSE5%5 the central processing unit 42

executes this series of processing procedure while the IC
card 2B is being held in the path, every time the user
inputs a bill.

| In contrast, when the user presses the pushbutton 5F,
since the central processing unit 42 obtains an affirmative
result in step SP54, the procedure proceeds to step SP55.
The central prdcessing_unit 42 drives the plunger 47 to
retract the pfotrusions 34 from the path 33 to drop the IC
card 2B held in the path 33 to the receiving pan 36. The
central processing unit 42 also displays a meséage
"Processing fiéished. Take out card" in the display section
5B. 5

The central processing unit 42 is stfuctured such that

the operation of the receiving pan 36 can be detected by a
predetermined sensor. When the user ménipulates the
receiving pan 36 to take out the IC card 2B, a message
"Operate button to print receipt" is displayed in the
display section 5B. When this message is displayed for a
predetermined time, the central processing unit-42 then

displays a message "Thank you". The procedure pProceeds to




step SP47, and the processing procedure is finished. In contrast, when the
pushbutton 5F is operated during the predetermned time, the printing
mechanism 48 is driven to print the amount of input el ectronic noney, the
remai ni ng anmount of electronic noney after deposit, and others. Then, the
processi ng proceeds to step SP47, and the processing prOCQQQﬁﬁahﬁs
finished. (1-2) Operation in the first enbodi nrent Wth the above structure,
inthe IC card system1l (Fig. 2), the ICcard 2A in which el ectronic noney
has been recorded is accessed at the3Stoere terminal 4 disposed at a store
to execute el ectronic-noney paynent processing; electronic noney in the IC
card 2B reduced by the electronic-noney paynent is increased at the

deposit gREHi 88472 aRB0LhbEsEEYesd g | Sro8ddhid i fisphasa an 1§ ectronic-

noney recordi ng nmediumfor various paynent. \Wen el ectronic noney is used

inthis wutrasﬁleﬁheno@@ézé@@nw@t@&dw appaspd st eld diiriGR} adlate the
anmount of noney to be paid, and the body apparatus 11 instructs the input

and out pptedetéi@indd tomPer1os MHPAYFEN MEacassEmaus Wd hdikien ampunt  of
noney to be paid, in the paynment processing at the store termnal 4 (Fig. 3

and Fi g.p#intl thet &ieowfik CAf difyst edidet idieid agnan! efia ridadirgipesed at the
pl acenent section 12D starts sending a polling conmand 14 June 2006 - 36
servi ng asoantabf é¢bettronis caonkeR/after edqgumosiet | mddethers. Then,

the processing proceeds to step SP47, and the processing

procedure is finished.

(1-2) Operation in the first embodiment

With the above structure, in the IC card system 1 (Fig.
2), the IC card 2A in which electronic money has been
recorded is accessed at the store terminal 4 disposed at a
store to execute electronic-money payment processing;
electronic money in the IC card 2B reduced by the
electronic—monéy payment is increased at the deposit machine
5; and thereby, the IC card 2A is used as an electronic-
money recording medium for various payment.

When electronic money is used in this way, a clerk
operates the deY apparatus 11 to calculate the amount of
money to be paidﬂ and the body apparatus 11 instructs the
input and outp@t section 12 to perform payment processing
with this amouﬁt of money to be paid, in therpayment
processing atrfhe store terminal 4 (Fig. 3 and Fig. 4). In
the IC card system 1, the loop antenna 24 disposed at the

placement section 12D starts sending a polling command




instruction. The blue light-emtting diodes LB disposed at the placenent
section 12D blink (Fig. 1, Fig. 5, and Fig. 6). Wth this operation, )
portions corresponding to the four corners of the I C card 2A conspi cuously
blink in blue in the placenent section 12D to pronpt the user to place the
IC card 2A on the placenent section 12D. A nessage pronpt hAQuncaduo®per ati on
and the anount of noney to be paid are displayed in the display section
12C forned of the liquid- crystal disglay panel . When a polling command is
sent in this way; a response from¢th T card is obtained; and correct
mut ual aut hentication. processing is perfornmed, electronic noney in the IC
card 2A is reduced by the anount of noney to be paid. As the series of
processi agruilngngesa ¢Ghlhkiogtivd IGecdntdie?A |ightesporide ng diedes LB i s
changed to continuous lighting of the blue light-emtting diodes LB, and
~then to ansprestihcati chhéyblpe bigiattémghttiong tdiotesildiebidi®smdd atthe green
light-emtting diodes LG (Fig. 8), and a predeterm ned sound is output.
VWhen t hetBerpéacenent czestion thnbtive (g f ovndiicoryednd Fig. 6).
presentation bg_the blue light- emtting diodes LB is changed to that by
the red ViGht thesi eRETRL HPRdROY KOS CAIHARPIHEI At i ch g ven Traror i s
emtted. Such IC-card processing is executed when an ICcard is held in a
proxi mi t §OBReFReOH Elé%n%%tc%’é‘?:'t}g%nc‘ilml%ic?%hf Hel ik Aithdsodn the
i ght-em iti n d{odes and the Ioolg) antenna 24 are disposed
placenen O pr

section 12P t ompt the user to place the IC
card 2A on the placement section 12D. A message prompting
an operation and the amount of money to be paid are |
displayed in the display section 12C formed of the liquid-
crystal display panel.

When a polling command is sent in this way:; a response
from the IC cardiis obtained; and correct mutual
authentication.pfocessing is performed, electronic money in
the IC card 2A is reduced by the amount of money to be paid.
As the series of processing adVances, blinking of the blue
light-emitting diodes LB is changed to continuous lighting
of the biue light-emitting diodes LB, and then to a
presentation by the blue light-emitting diodes LB and the
green light-emitting diodes LG (Fig. 8}, and a predetermined
sound is output. When the series of processing cannot be
performed correctiy, a presentation by the blue light-
emitting diodes LB is changed to that by fhe ;ed light-
emitting diodes LR, and sound indicating an errof is emitted.

Such IC-cerd processing is executed when an IC card is

held in a proximity of the placement section 12D. Since the




and covered with sem -transparent and transparent plates to formthe

pl acement section 12D, the placenent section 12D also functions as a

di splay section with a feature of an IC card, that is, non-contact
accessibility, being used. In other words, in this portion, various
light-emtting diodes which nake the placenent section 12Q;S&{\“Ro@S a
display area forma display section, and in the input and output section
12, the | oop antenna forns data comuni cati on neans for transmtting and
receiving data to and froman IC card3hetd in a proximty of the display
area. By processing in the central processing unit 22, a presentation at
the display section is switched according to data conmuni cati on

© processi Nfight Nerhi¥er 1 P Wi Gk %Hd)%hée.lﬁid&?%nlt%mﬂ Qe e diQRse@nt €nna 24

i s disposed al nost at™ the center of the splay area which is at the

center Odnd hGovard®Uust £y Resmf t bl ardd Hid & rdiniRS et @ st sl €ocard is
brought toward the center of various indications of light-emtting diodes,

data exeqaigend SpRassdnte sddtidmeldi; aated pllatenesitatseduioshilied the |C
card is held in this way, a presentation can be swtched to report the
conpl et i ansof fyiOcHEas s | @isErawrsedioey erith usdeatuframdt an WCth t he
operation of an IC card. In other words, in the input and output section
12, wherand, | Ciataris | sadr-cemghtadoveerae ssaitdrdad yendedsed used.he Ih4 June 2006
- 38 blue light-emtting di odes which are blinking; a response is
other words, in this portion, various light-emitting diodes
which make the placement section 12D serve as a display area
form a display section, and in the input and output section
12, the loop anrtenna forms data communication means for
transmitting and receiving data to and from an IC card held
in a proximity of the display area. By processing in the
central processing unit 22, a presentation at the display
section is switched according to data communication
processing.
In the input and output section 12, since the loop
. antenna 24 is disposed almost at the center of the display
area which is at the center of the various types of light-
emitting diodes, when an IC card is brought toward the
center of various indications of light-emitting diodes, data
exchange is possible with the IC card. In a state in which
the IC card is held in this way, a presentation can be
switched to repbrt the completion of processing or an error
to even a user unfamiliar with the operation of an IC card.

In other words, in the input and output section 12,

when an IC card is brought toward an area enclosed by the




obtained fromthe I1C card; nutual authentication is conpleted; and the
contents of the IC card are read <correctly, blinking of the blue
light-emtting diodes LB is switched to continuous |ighting thereof.
Therefore, a presentation at the placenent section 12D which al so
functions as the display section can be provided for the usgr. §mfn
operation guide of the. IC card 2A. Wen paynent is finished wmth el ectronic
money, the green light-emtting diodes are turned on for a predeterm ned
period. The start of this indication 3 the green light-entting diodes or
the end of the indication can report the user the conpletion of

processing. In contrast, when correct processing cannot be performed, the

red |ighingdn 114mMg Qe @I dddd8hih e d1iRkadeleamedonsei ed. The
start of this indication or the end thereof can report the user an error.

Toget herowtd thddeseom "< ald Aisd A riitedal efutheed 1seidn ilss out put fromthe
speaker 26 or a nessage is displayed on the display section 12C to report

t he seri@smpletEdcedsi Nthe iopiteh st thepdd aldry \ehren readi spl ay made from
the light- emtting diodes is formed at a portion having a relatively
| ar ge aresrraecthe, ivijpinkiand ctyiig Heet ildyht2 entitte ingediodesulal iy pays
attention to the display nade fromthe light- emtting diodes. Therefore,
when t heswlispiieay BectamniniR@s slightiomge t2@0@of .39 Therefore, a
presentation at the placement section 12D which also
functions as the display section can be provided for the
user as an operation guide of the IC card 2A.
When payment is finished with electronic money, the
green light-emitting dicdes are turned on for a
predetermined period. The start of this indication of the
greemn light—emifﬁing diodes or thé end of the indication can
repdrt the usci fha combletion of processing. |
In contrast; when correct processing cannot be
performed, the'réd light-emitting diodes are turned on for a
predetermined period. The start of this indication or the
end therecof caé.report the user an error.
Together @ith these indications, a pfedetérmined sound
is output fromfthe speaker 26 or a message is displayed on
the display section 12C to report the series of processing
to the user. Espécially when a display made frqm the light-
emitting diodes is formed at a portion having a :elatively
large area in fhe input and output section 12, the user

naturally pays attention to the display made from the light-

emitting diodes. Therefore, when the display section 12C is




formed in a proxinmity of the display nade fromthe light- enmtting diodes
and a detailed nessage.is shown there, wuser's attention can be drawn not
only to a sensuous opération guide nade by lighting of light-emtting

di odes but also to a detailed guide nmade by nessages displayed on the

di splay section 12C. Therefore, a sinple and positive usen4iiHeeich@ce is
obtained with a feature of non-contact- type |IC cards being effectively
used. When the placenent section 12D s also used as a display section in
this way and a presentation at the 'd?%pray section guides for ICcard
operations, a dented section or the like for guiding an I C card does not
need to be nade in the placenent section. Therefore;, a plane, transparent
acryl i c prated cover sprdveirity ref i ttputdiand ayutnpide feet itoie 1dghitncl udi ng t he
di splay section 12C forned of the |1iquid-crystal panel. Consequently, the
i nput anembUtpeg dbedes cand 2a histal lgobedesgm, iaahausttherd ,t he |i ke are
effectively prevented fromaccunmul ati ng on the surface thereof. Since the
user canu$en purbiengien Camrke Wravmhant: ionly H® inmensawdsout put section
12 without passing the ICcard to a clerk, safety is inproved |argely

conpar e PREFHLEOR FHAAR iTle Raskighding @ fotlHarh themd t tiima ddodeposi t

n’ach! ne lglyg FéiaP' 94 af ttfaar‘ andl %icd%r ?naidse ibnpl#ests% tehse diir;plit opening 5C

serving 2R Dotrtakked g Y g played on
the display section 12C. Therefore, a simple and positive
user interface is obtained with a feafure of non-contact-
type IC cards being effectively used. |

| When the placement section 12D is also used as a
display section in this way and a presentation at the
display sectioe guides for IC-card operations, a dented
section or the like fo: guiding an IC card does not need to
be made in the placement section. Therefore, a plane,
transparent acfylic plate covers the entire input and output
section 12, including the display section 12C formed of the
1iquid—crystalApanel. Consequently, the input and output
section 12 has a good design, and dust and,tﬁe like are
effectively prevented from accumulating on the surface
thereof.
Since the user can manipulate an iC card by a hand in

the input and output section 12 without passing the IC card
to a clerk, saéety is improved largely compared with a
conventional eeee.

On the other hand, in the deposit machine 5 (Fig. 9),

after an IC card is input to the input opening 5C serving as




an openi ng through which-an IC card is vertically dropped, when a bill is
inserted into the insertion opening 5A, electronic noney is increased in
the I'C card by the anount of noney of the input bill, and the IC card is
di scharged by operating the button 5F. In this processing, when an IC card
is input to the input opening 5Cin the deposit machine 544 g 2ob6sgcard is
dropped freely and tenporarily held in the path 33, and a process for
increasing electronic noney is executed in this state. The deposit nachine
5 is structured such that the user-céh see the inside of the path 33
extending fromthe input opening 5C for an I1C card to the receiving pan 36
from which the I1C card is taken out. Wien the user stops in front of the

d it i ne. " ' | ghel d
ot G (g CGAA! Wb Ra] S Ratld 3 onc CATRORIRDRLANS O 1 |
path 33 ddiidd Wad i1 Aty v s Al t@aeorﬁ%t&&rann%e'ﬁ%@agg i's indicated

at the display section 5B to pronpt the user to input af 'C'card. When an

I C, cardyiéciriiiic rﬁ&}fe;} G £abrien dRIMY ald Y keld by the RAbONE3; mut ual

aut-hentication is perfornmed correctly; and the contents of the I1C card are

read, ks nkdiy It tdee bingad ightr ednd ivhe dicodesd S ss\wikehadgka by
continuous lighting thereof to illumnate the I1C card tenporarily held in

t he pat ho@drdtriam tite asrtdm 8H.ue. When el ectronic noney is processed
correctly, the green light 14 June 2006 - 41

In this processing, when an IC card is input to the
input opening 5C in the deposit machine 5, the IC.card is
dropped freely and temporarily held in the path 33, and é
process for increasing electronic money is executed in this
state. The deposit machine 5 is structured such that the
user can see the inside of the path 33 extending from the
input opening SC‘for an IC card to the receiving pan 36 from
which the IC card is taken out. When the user stops in
front of the dépésit machine 5, the portion where an IC card
is temporarily he1d is indicated (¥Fig. 12A) by blinking of
the blue 1ight;emitting diodes in the path 33 structured in
this way, and d predetermined message is indicated at the
display sectioé 5B to prompt the user to input an IC card.

When an Id.card is input: the IC card is temporarily
held in the pafh 33; mutual authentication is performed
.correctly: and the contents Qf the IC card are read,
blinking of the bluellight—emitting dicdes islswitched to
continuous lighfing thereof to illuminate the IC card

temporarily heid in the path 33 from the rear in blue. When

electronic money is processed correctly, the green light-




emtting diodes are turned on for a predetermned tine in addition to
continuous lighting of ‘the blue light-emtting diodes to illumnate the IC
card which was so far illumnated in blue, with greenish illunination. Wen
the processing is finished, if the button 5F is operated, the protrusions
34 serving as a stopper for tenporarily holding an | C card4iyndd@spat h 33
are retracted to drop the IC card freely to the receiving pan 36 for
di scharging. In contrast, when a credit card or the like is erroneously
i nput, or when an IC card of a différéi‘nt'type is input, the input object
is detected by a sensor, and then the protrusions 34 serving as a stopper
are retracted to immediately drop the input object freely to the receiving
pan 36 femnittichadiddegs berauvserndd canntdr he protessad ngoriart live 1n this
case, blinking of the blue light- emtting diodes is switched to |ighting
of the radditjim-tencediimuciondeigitime gf eded esTienad ghitvemiatpag ti vel y
report an error to the user in the deposit machine 5. Also in the deposit
machi ne &lodesli tp| b/l umimake atheritietaardriwteitidivead aap dffaa is forned at a
portion where an |C card is tenporarily held, at a rear side of the path
33, and Hhtentembedi tatbbe moss fareaniats lkumigadridm.ecei ving data to
and froman |IC card tenporarily held in the path 33 is forned in a;
proxinity of MR dhspIRRPeRasedngUAdef infehed ) dde theobuttan 5F is

operated, the protrusions 34 serving as a stopper for

temporarily holding an IC card in the path 33 are retracted

to drop the IC card freely to the receiving pan 36 for

discharging.

In contrast, when a credit card or the like is

erroneously input, or when an IC card of a different type is

input, the input object is detected by a sensor, and then

the protrusions 34 serving as a stopper are retracted to

immediately erplthe input object freely to the receiving

pan 36 for diséharging because it cannot be processed

correctly. In this case, blinking of the blue light-

emitting diodes is switched to lighting of the red light-

emitting diodes for a predetermined time to positively

report an error to the user in the deposit machine 5.

Also in the deposit machine 5, a display having a

predetermined display area is formed at a portion where an

IC card is tempoﬁarily held, at a rear side of the path 33,

and data communication means for transmitting and receiving

data to and from an IC card temporarily held in the path 33

is formed in a.proximity of the display area. Under the




control of the-central processing unit 42 serving as control neans, a
presentation of the presentation is switched according to processing
performed by the data communi cation means. Wth such processing, ,a user
interface effectively "using a feature of a data storage device,
non-contact accessibility, is provided. A presentation is syiif®dsin this
way between when electronic noney is correctly increased and when an error
occurs, and a predeterm ned sound is output fromthe speaker 50 according
to switching of the presentation. A- #d&rrespondi ng nessage is al so
indicated in the display section 5B. Wth these nethods, an error and
other states are positively reported to the user and operations are

gui ded. ¢dnBroAdyaNtREESeRfrdNepfddads APAii®ni2 AGGANY M8 R iithe1

above-descri bed structure, a presentation at a predeterm ned area which

i ncl udesm@anPOrd i PreELE Lt Fort OO &Y ssaisiett fo Aty iaymagni cation wth
an | C card serving as a data storage device is disposed is swtched

accor di ngcterdhhg tonprotesding prrtRstedpow tie ddta damnstidhddendevi ce to
provide a user interface with a feature of the data storage device,
non- contreeans ac césish bsheh yprafdecirigelay wmgintsactaden eftfeet ivengs, the
user can visually understand various determ nation rules, 14 June 2006 - 43
such as wsingor featwre tde asats sstaglagk tdesiate amdiC coanteiet
' accessibility, is provided.
A presentation is switched in this way between when

electronic money is correctly increased and when an error

occurs, and a predetermined sound is output from the speaker

50 according to switching of the presentation. A

corresponding message is also indicated in the display

section 5B. With these methods, an error and other states

.are positively-reported to the user and operations are

guided.

(1-3) Advantages of the first embodiment

According to the above-described structure, a
presentation at-a predetermined area which includes a
portion where é loop antenna used for data communication
with an IC card serving as a data storage device is disposed
is switched acqording to data communication processing with
the data storage device to provide a user interface with a
feature of the data storage device, non-contact
accessibility,‘foectively being used. In other ﬁords, the

user can visually understand various determination rules,




and at what timng the user is asked to take out the IC card, at a portion
where the I1C card is held, according to swtching of the presentation.,
Easi ness-to-use is inproved conpared with a conventional case. Mre '
specifically, the |oop antenna used for data comunication with an IC card
is disposed alnost at the center of the display area for Yhigne 2006 _
presentation, and data exchange is perforned. Therefore, the presentation
guides the user for operations, and it reports the user various

processing states. Mre specifically, 4%hen a presentation of the display

is switched between a period fromwhen a polling is sent to an ICcard to
when a response is obtained, and a period when data is transmtted and

recei vedsaeroadi 88 WRat NEiMESPONSE usér PLESENESE | @) SUOM i1k Afrd C card
operation is provided wuntil the response is obtained, and a presentation

i ndi cat i agdt attwRatseimifgt thdeuddr o adibediets taxdrat da & teird he
response. \Wen a presentation of the display is switched between when

processi ag aapobekonceheeet tiye fii cded pncthab@) adieRss 1@ cannot be
finished correctly, the conpletion of correct processing and an error are
report edswitchirdetofr thacpresentatsonmd aadiness Neansd Idrimpaoveldo emt a
predeterm ned sound when such a display shows a 14 June 2006 - 44

present a¢PBPArGdrwhtle proewesitipnakutdse are nore positively

More specifically, the loop antenna used for data
communication with an IC card is disposed almost at the
center of the display area for this presentation, and data
exdhange is performed. Therefore, the presentation guides
the user for operations, and it reports the user various
pProcessing stafes.

More specifically, when a presentation of the display
is switched between a period from when a polling is sent to
an IC card to when a response is obtained, and a period when
data is transmitted and received according to the response,
a presentation prompting an IC-card operation is provided
until the response is obtained, and a presentation
indicating to the user that the IC card is held is provided
after the response.

Wﬁen a presentation of the display is switched between
when processing ﬁas been correctly finished and when
processing cannot be finished correctly, the completion of
correct processing and an error are reported.

If predetermined alarm-sound emitting means is driven

to emit a predetermined sound when such a display shows a




reported to the user. In the deposit machine 5, when convey neans for
conveying an IC card with free fall in a manner in which the card can be
seen is structured, and a presentation at a predeterm ned area which
i'ncludes a portion where the |loop antenna used for data communication with
the IC card is disposed is switched according to data comynigabdean
processing with the IC.card in the convey neans, a user interface
effectively using a feature of a data storage device, non-contact
accessibility, is provided also in thd4 deposit machi ne. When el ectronic
noney cannot be correctly processed in the convey neans, or when a
different object is input, an operation is switched to. discharge the

i nput  obpeELeMPER1 SN, PEESEM Ao sih f@téﬁgs( dr%e %fecfb%%iﬁggg S.t even

a user unfamliar wth operations can posi y operate the it
machi ne. réporfegatd tie CREweyed in a manner in which the IC card can be
seen, and the IC card is received froma user's hand and positively

processed, sad hale tdebdisar ramiare i5TPROED comtiese mebngakety. Wien an IC
card is conveyed by free fall, the entire structure is sinplified. 14 June

2006 - 4d&on¢@yifyhan BOrbeshkdent i |firddefabovin deagrirad enkedicie the

light-emtting
card can be seen is structured, and a presentation at a
predetermined area which includes a portion where the 160p
antenna‘used fér data communication with the IC card is
disposed is switched according to data communication
processing with the IC card in the convey means, a user
interface effectively using a feature of a data sto:age
device, non-contact accessibility., is provided also in the
deposit machine.

When electronic money cannot be correctly processed in
the convey means;'or when a different object is input, an
operation is sﬁitched té_discharge the input object when a
presentation atlthe display is switched, so that even a user
unfamiliar witﬂ operatiohs can positively opefate the
deposit maching.

An IC cardfis conveyed in a manner in whiéh the IC card
can be seen, aﬁd the IC card is received from a user's hand
and positively“processed, so that the user has an improved
sense of safety.

When an IC card is conveyed by free fall, the entire

structure is simplified.




di odes are di sposed at portions corresponding to the four corners of an IC
card to forma display. The present inventionis not limted to this
structure. Light-emtting diodes nay be di sposed at various positions to
forma display. The present invention can be applied not only to a case
in which light-emtting diodes forma display but also to g gas&dsn Whi ch
a liquid-crystal panel or EL is used to forma display. Wen an inmage

di splay such as a liquid- crystal panel is used to forma display, it is
possible to display the shape of an L& eard, a still inage or a notion

| mage pronpting the user to operate an IC card, and a nessage as well as
to show portions indicating a display position by lighting. In this case,

it is al g9)PosshdtCombb@mén@rt or the whole of an IC card is made froma
transparenz material to nake a presentation of the display visible through

the transparent # tdifre-lddddi8 RO RIRREHIMED 184RedAB Rt in

sem -transparent plate and a transparent plate are Ian1nateg on light-

em ttingafo@Elesate dLsHoFedi S| Rrttond dderSHBndiRNSRARSRY rdiat € served
as a light-emtting plane. The present invention is not limted to this

struct ureoriwes of &wCIC acayd ate fErmnal dispnsed, THe pryEem@dvant age is
obtained. In this case, a portion enclosed by a plurality of light 14 June
2006 - 4fnvemtionngs diodekisieredstastlai i siphwytareea MEGE H-emD Ul
light-emtting diodes.-

diodes may be disposed at various positions to form a

display. The piesent invention can be applied not only to a

case in which light-emitting diodes form a display but aiso

to a case in which a liquid-crystal panel or EL is used to

form a display. When an image display such as a liquid-

crystal panel is used to form a display, it is possible to

. display the shape of an IC card, a still image or a motion

image prompting the user to operate an IC card, and a

message as well as to show portions indicating a display

position by lighting. In this case, it is also possible

that a part or-the whole of an IC card is made from a

transparent material to make a presentation of the display

visible through the transparent portion.

In the above-described embodiment, a semi-transparent
plate and a transparent plate are laminated on light-
emitting diodes'td form a display as if the semi-transparent
plate served as a light-emitting plane. The present
invention is not limited to this structure. Even if such a

plate is not disposed, the same advantage is obtained. In

this case, a portion enclosed by a plurality of light-




In the above-descri bed enbodinent, a | oop antenna is di sposed bel ow a

sem -transparent nenber and a transparent nenber which are surface
menbers. The present invention is not limted to this structure: The
structure may be made, - for exanple, such that a transparent electrode is
used for forma |oop antenna on a transparent nenber, andkhgndFcagsparent
menber is disposed at the front surface of each of various displays to

di spose the | oop antenna at the front-surface side. In this case, when a

| i quid-crystal display panel or an-EB6is used to forma display, a | oop
antenna is easily disposed. In the above-described enbodi nent, display
switching and sound em ssion guide user operations, and further report an

error anemsz&_eﬁﬁ[qcemehéisogérv@%r&S@fépigyegfémnaée on) idlidd to this
case. Only display swtching or only soun em ssion may be used as

necessaryijRtDBKet8ih§P@Ebdesi NCe this type of data storage devices have a
feature of non- contact accessibility, processing can be executed w thout

passing the nediend Gatovd aidscrihrm eMboEaHit £ IPoPN anGenges i@per at i ons
or reports an error and other conditions, even when the user perfornms a
series ofiipposedshaliolya saebetiandphereiser manivet ndel S ahrisgH@GEesSS

situation of the processing. 14 June 2006 - 47 1In the above-described

enbodi memémbéhewbiebeate suwgite anemiserppl i Bloe tmrddent njpnte retichro uitsput

sections of a
not limited to this structure. The structure may be made,
for example, such that a transparent electrode is used for
form a loop anﬁenna_on a transparent member, and the
transparent meﬁber is disposed at the front surface of each
of various displays to dispose the loop antenna at the
front-surface side. 1In this case, when a liquid-crystal
display panel or an EL is used to form a display. a loop
antenna is easily disposed.

In the above-described embodiment, display switching
and sound emiséion guide user operations, and further report
an error and oﬁher conditions. The present invention is not
‘limited to thié‘case. Only display switching or only sound
emission may be used as necessary to make a report., Since
this type of data storage devices have a feature of non-
contact accessibility, processing can be executed without

. passing the media to a clerk.. When only sound emission
guides operatiéns or reports an error and other conditions,
even when the user performs a series of processing by

oneself, the user can understand a progress situation of the

processing.




deposit machine and a store termnal. The present invention is not limted
to this application. It can be wdely applied to various processing
apparatuses for I1C cards. In the above-descri bed enbodi nent, the present "
invention is applied to a processing apparatus for a data storage device,
such as an | C card. The present invention 1is not limted 49,4 fos
application. It can be widely applied to processing apparatuses for data
hol di ng apparatuses, such as nobile term nals (portable tel ephones,
portable information termnals, and-t#@ tike) having an I C card function.
In the present specification, a data storage device and a data hol di ng
appar atus have the sane neaning. In the above-descri bed enbodi nent, a data

storage devige tie AFRASHEST1BA0RNBRAHeh tTRRAR! ph¥s@r €l ectromagnetic
wave enitted when a | oop antenna is driven. The présent invention is not

limted {0yt Bokase. appl Lé) tdehd dalpuapild eshiputd 2a%80n3 Wi gh a data
storage device 1is accessed in a non-contact manner by light, which is an

el ectr ondgpesitc maotei havany £ sivafd teveledigt h.Thed kb ehing n2@@& i6hAl M5 1.
An i nformation processing apparatus for perform ng data conmmuni cation with

a data siormge dowitedito athion-appiiiastimnnerlt caEmpbesiwidely dat a
comuni cation neans for transmtting and receiving data to and from the
dat a st oxprjblieitVicevdayiceus agmsiasaiagn etpmnews eaTifidn I weads,. and state
i ndication neans for indicating a first state in which the information
In the above-described embodiment, the present
invention is applied to a processing apparatus for a data
storage device, such as an IC card. The present inventidn
is.not limited to this application. It can be widely
applied to processing apparatuses for data holding
apparatuses, such as mobile terminals (portable telephones,
portable infor@ation terminéls, and the like) having an IC-
card function.l In the present specification, a data storage
deviée and a data holding apparatus have the same meaning.
In the abﬁﬁe—described embodiment, a data storage
device is acceésed in a non-contact manner by an
electromagnetié wave emitted when a loop antenna is driven.
The present invention is not limited to this case. It can
be widely applied to a case in which a data storage device

is accessed in a non-contact manner by light, which is an

electromagnetic wave having a short wavelength.
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processing apparatus is waiting for conmunication wth the data storage
device, a second state in which the inf8rmation processi ng apparatus is
comunicating with 10 the data storage device, and a third state in which
comuni cati on between the information processing apparatus and the data
storage device has been finished, said state indication nmegnsndedisd
capabl e of showing by a visually recogni zable nmanner the position where
the data storage device should be hel ¢LAI¥IS2. An i nformati on appar at us
according to claim1, wherein said conmunication nmeans conprises an

el ectromagneti c wave emtting neans di sposed at a predeterm ned position

for enmitting an @nhaefofaaRBNebiatsing\Udpardits BRiperferirtigedath REMmealnicatloM &N S
conprises an jnput and, out put section having a display section and a
St # g

pl acenent s@ HOURgE e ViER IN 35PN CRBFBRNMFESOIWNPETY 0" be pl aced, the 20
el ectronmgneti c WakecsimbiticdtdnIféans fbr Ipesedtingahd eecelvirgedaattosedt fren, and

control negns,for controlling the operatjons of the data comrunication
neans and t d%?§mrﬁgﬁ%ﬁY&eayg’€&%Pﬁ?§@F*'%W?vm 00 MeaNs: 8%t rol neans
swi tches a presetaa iigdicabn ridihsdios phdiyatmgda Fira Gare it vareer it irifermagiph esent
the respective states. 25 3. Ar:{, iﬁg‘forrration Eroceiﬁi n %arat? accordi ng
to clai m 2, PIRFEFEING aPRIALUS| I3 MATDGLgh SPMUpGRECR Wt dhe, fatgesirade deyice s ed
al most at t Becdarenitate iﬁfwﬁidi‘rg’_theﬁhmmlﬁ:m pmée\;li\:ﬁgw ap;_ﬂarateﬁ id gémmtggmg with
rocessi ratus according to cla . rein the data
(F:)ormuni E:th i %%pﬁ@ﬁ‘néfogﬂlgarf%"% %Hgn? 3?'[4151‘33‘?1&‘ P’@E‘& VAt P%H’é‘[ BpeRRd"¥at a to
and from t hixfélat=Aior tprb&geing Gippaatidand ahd @aposege afavikepeaydbegh finisikedpol | i ng
issued to th gata, a.t or age dev'hc.e | S ogt ai_.ned, .and the. co|r|1trol rr.e%)r?s
svi t ches. t h&ar Bale GRS mesns Reing; RROL Ol oML DY o7 WISUAIN: SRR r orn
when the pohldnigr ihe positiedhée thd dadattierags deviegehaleMbecieald.0 when the response
I's obtained, and a period in which the data is 35 transmtted and received
according to the response. -49 14 June 2006

15 2. An information apparatus according to claim 1, wherein said communication

means comprises an electromagnetic wave emitting means disposed at a
predetermined position for emitting an electromagnetic wave, and said state
indication means comprises an input and output section having a display section and
a placement section where the data storage device is to be placed, the

20  electromagnetic wave emitting means disposed in the placement section, and control
means for controlling the operations of the data communication means and the
display and placement section, wherein the control means switches a presentation of
the display and placement section to represent the reépective states.

25 3 An information processing apparatus according to claim 2, wherein the
electromagnetic wave emitting means is disposed almost at the center of the

placement section.

4, An information processing apparatus according to claim 2, wherein the data
30 communication means starts transmitting and receiving predetermined data to and

from the data storage device when a response corresponding to a polling issued to

the data storage device is obtained, and the control means switches the presentation

of the display at least between a period from when the polling is issued to the data

storage device to when the response is obtained, and a period in which the data is
35  transmitted and received according to the response. '




5. An information processing apparatus according to claim4, wherein the

di splay for the period of time until thet®esponse is obtained fromthe data
storage 5 device, shows the position where the data storage device should
be held. 6. An information processing apparatus according to claim 2,
wherein the control means switches the presentation of thegdivaebays i n
processing for transmtting and receiving data to and fromthe data
storage device, between when the processing 10 has been successfully
finished and when the processi ng cannot be successfully finished. 7. An

i nformation processing apparatus according to claim2, wherein the control

means driveg preqgi Giffinittien SHeeskshiy bbpalaneasordify 881 dlaith R, SiedrihMnaed.
sound, 15 in a link with afpresentatlon in the displ 2#%% An i nformation
n t

processi ng &ifpiavalon shepeindiriime aingl ierespongkds ebiined e datapplgagedevi ce

I's a nonsconegeh, dHHRR th&pSsMidh wilte the diita sibrdd BchBLIEERITINY appar at us
according to claim2, wherein processing for transmtting and receiving

the data is processing of electronic noney recorded in the data storage

device. 10. gAn i KPORfBRhARIN REQEERY dPParRs Rorfindte TRl I2) UhBRFCHRI dBhifol
further conprising 25 convey neans Tor conveying the data storage device,

wher ei n t he MeaNS itchen e pigsertatien ohihergisplayiinpresessing ferotgrsmitibamndi n a
link with S%ééf\hhg?maféftoaarw_ﬁ&ﬁ%é‘tda@_stol' ot fiicdl BBMR¥N wHen M8 prokdsimgt | on
processi ng apparatus according to claim 10, wherein the 30 convey neans
conveys 1P he hagt keest sHcosgesigy finehedyend when the prasessingseasiiot e sugceesiuly
comuni cat i @Risheyhod for accessing a data storage device in a non- contact
manner, conprising the steps of: sending a polling conmand to the data
storage device; -50 14 June 2006

7. An information processing apparatus according to claim 2, wherein the control
means drives predetermined sound emitting means to emit a predetermined sound,
15 in a link with a presentation in the display.

8. An information processing apparatus according to claim 2, wherein the data
storage device is a non-contact type IC card.

20 9. An information processing apparatus according to claim 2, wherein
processing for transmitting and receiving the data is processing of electronic money
recorded in the data storage device.

10. An information processing apparatus according to claim 2, further comprising
25 convey means for conveying the data storage device, wherein the control means
switches the operation of the convey means in a link with switching of a presentation

in the display.

11. An information processing apparatus according to claim 10, wherein the
30 convey means conveys the data storage device such that it can be seen.

12. A data communication method for accessing a data storage device in a non-
contact manner, comprising the steps of:
sending a polling command to the data storage device;




receiving a response to the polling command fromthe data storagé device by
an information processing apparatus; dat®® -comunication with the data
storage device, wherein the comrunication condition with the data storage
device is presented to a placenent section of the 5 information processing
apparatus, the presentation being switched in accordance w4 hunkBBos

communi cation conditions; and indicating the position on the placenent

section by a vi syatdivind 8¢8ponge ) e pElAG LomMERNEErdM ettt R sBRYeaBRicd®yi ce

shoul d be held. 10 13. A data communication nethod according to claim12,
wher ei n t he @JPREBFORArRGESSII0 SRPIAMSH bet ween a period acquired until a

response correspQai snmisicationadith the dasite@gh delibs wdréin Mosagaumeione | S
obt ai ned, and a_ per Iﬁép daéa_ is transm tted and receiyed accordi ng

i.od in V
to the respdieggition #ithhe gda e ist RrEReiRe M d Rlgceredt et ef &em 13,

wher ei n durii@rhdten EdsamhgOhpidravas, Uthle! preb&iRatichs BSING &witsh&Piraabédiddricem t he
data storage &ﬁél ce a R,osLtlon where the data storage device should be

hel d is i ndi"é8ytBe comauhigaipn cordiligntA@at i on met hod according to claim 13,
wherein the 20 pidsRiRgahé Positisn D the skembng abaticroBy NSl e8colnizBblehe
data storage devicg, betgeen t he grocessin has been successfully finished
and when t hé"PIGEwBeeife dalaFiyaoeEe R B8 PS5 i ni shed. 16. An

i nformati on processing apparatus according to claim 10, wherein the 25

convey ans _coveys, the data storage device by the free fall of the data
storageqsde\ﬂiSCe. ﬂat%nc?'ﬁmp'r?ﬁ?‘?'brfnﬁgme?%‘?% ”ﬁpghr%l?'ﬂ‘s %cc@’?‘&i’% 8 claim

2, wherei P tﬁﬁ@sb@ta@ibﬁ is %\ﬁiﬁﬁl‘@gtdéﬂ?eémé{pfériadl S6quiredi il Q?reé[ﬁjhé% f&oﬁ*&@ﬂoﬁ{iiﬁ@ \émlt ch
comuni cati on etween nrormati on. processi Nng a ara S n e al a
DT ey 18 2 HoLifG fraund o e dei. ool AviFRris b Binsdl arh pRiod Frdnsiaetan
processi ng appanstitisd aeTReeivegatrdh@tdtng respasei n the state :

15 14. A data communication method according to claim 13, wherein during the
period of time until the response is obtained from the data storage device a position
where the data storage device should be held is indicated.

15. A data communication method according to claim 13, wherein the
20  presentation is switched in data communication with the data storage device,
between the processing has been successfully finished and when the processing

cannot be successfully finished.

16. An information processing apparatus according to claim 10, wherein the
25 convey means coveys the data storage device by the free fall of the data storage
device.

17.  An information processing apparatus according to claim 2, wherein the state
indication means also indicates fourth state in which communication between the
30 information processing apparatus and the data storage device has been not

successfully finished.

18.  An information processing apparatus according fo claim 2, wherein the state
indication means indicates the states of communication with the data storage device
35 in a visually recognizable manner.




i ndi cation neans indicates the states of comunication with the data
storage device 35 in a visually recogni®abl e manner. -51 14 June 2006 19.
An i nformation processing apparatus according to claim 18, wherein the
state indication nmeans is a light-emtting apparatus disposed at a
predeterm ned portion in a storage section for storing the falg 86" age
device or in a placenent section where 5 the data storage device is placed,
t he sections being provided for the information processing apparatus. 20.

An information processing apparatus according to claim2, wherein the state
i ndi cation rifans ANBICERREY RIRESSHNGARPAEAIES A4FOFING foalail By wherain ihestatsund.

10 21. An i nhdiEdiBhinRianbids AL ASitHRRMpalME BSREENY dréddtéiimBooridiehel N
the state indication indicates the second and third states by emtting

di fferent sdUHa@ge sectiopdon sipHig e diia pletsoe Sievieg ok hd Plrceraenisestien woereo

claim 165 Whré ahta $tbRgstdtRe idDladdl el !;ét'ﬂoﬁ?ﬁ@ﬁgkﬂgi}iééd et RE iRbRRatdh! OW ng
communi cation with the data storage device. 23. An information processing
appar at us ad¥efe8FIAgaPRAEIUSi m 19, wherein the first, second, and third

states can be visually recognized at the placenent section through 20 the

dat a storage device. . . . . .
20. An information processing apparatus according to claim 2, wherein the state

indication means indicates the second and third states by emitting sound.

10 |
21.  Aninformation processing apparatus according to claim 2, wherein the state
indication indicates the second and third states by emitting different sounds.

22. An information processing apparatus according to claim 16, wherein the state
15 indication means indicates an area allowing communication with the data storage
device.

23.  Aninformation processing apparatus according to claim 19, wherein the first,
second, and third states can be visually recognized at the placement section through
20  the data storage device.




