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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to information
processing apparatuses and data communication meth-
ods, and can be applied, for example, to processing for
non-contact-type IC cards.

2. Description of the Related Art

[0002] Since non-contact-type IC cards can record
various types of data and can be accessed in a non-
contact manner, they are conventionally used, for ex-
ample, as electronic-money recording media and for en-
ter/leave management of a room.
[0003] In a prior art, as disclosed in EP 0 899 683, an
IC card is disclosed whose state of usage can be judged
by a user from an appearance of the card.
[0004] An apparatus and a method according to the
preamble of claims 1 and 20 is known from EP-A-0 872
816.
[0005] In this type of IC cards, a high-frequency 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.
[0006] When the IC card starts operating in this way,
signal processing is applied to the high-frequency signal
induced in the loop antenna to analyze a command sent
from the reader/writer, and in addition, various types of
data sent from the reader/writer is received. The IC card
also switches, for example, the terminal impedance of
the loop antenna at a predetermined timing according
to an analysis result of the command to send a status,
data recorded into a memory, and others to the reader/
writer.
[0007] 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 en-
crypted and then transmitted and received to assure
higher safety.
[0008] 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.
[0009] Although they are convenient in this way, they
need to be held in a vicinity of a reader/writer while the
reader/writer accesses 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.

[0010] Therefore, to prevent such processing repeti-
tion and to improve easiness-to-use, it can be consid-
ered that the user is prompted to place an IC card at a
predetermined position.
[0011] Even in such usage, when a user interface
which effectively uses a feature of non-contact-type IC
cards, that is, accessibility obtained when the IC cards
are held in a vicinity of a reader/writer, is provided, this
type of IC cards can be applied to various increasing
fields, and in addition, the user can use them more eas-
ily.

SUMMARY OF THE INVENTION

[0012] The present invention has been made in con-
sideration of the above points. An object of the present
invention is to provide an information processing appa-
ratus 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 provid-
ed.
[0013] The object of the invention is achieved by the
apparatus of claim 1 and the method of claim 20.
[0014] 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. There-
fore, a user interface effectively using a feature of data
storage devices, that is, non-contact accessibility, can
be provided.
[0015] A data communication method employing a
user interface effectively using a feature of data storage
devices, that is, non-contact accessibility, can be pro-
vided.
[0016] As described above, according to the present
invention, a presentation at a predetermined area which
includes at least a part of a portion where electromag-
netic-wave emitting means used for data communica-
tion with a data storage device is disposed is switched
according to data communication processing with the
data storage device to provide a user interface effective-
ly using a feature of the data storage device, non-con-
tact accessibility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a flowchart showing the processing proce-
dure of a central processing unit in an input and out-
put section according to an embodiment of the
present invention.
Fig. 2 is a block diagram showing an IC card system
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according to an embodiment of the present inven-
tion.
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 sec-
tion 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 a 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 report-
ed.
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 ma-
chine in the IC card system shown in Fig. 2.
Fig. 10 is a block diagram showing the deposit ma-
chine shown in Fig. 9.
Fig. 11 is a flowchart showing the processing pro-
cedure of a central processing unit in the deposit
machine shown in Fig. 10.
Fig. 12A and Fig. 12B are plans of the deposit ma-
chine shown in Fig. 10, in which an error occurs.
Fig. 13A and Fig. 13B are plans of the deposit ma-
chine shown in Fig. 10, in which processing has
been performed correctly.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] 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

[0019] 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 electronic-money record-
ing media.
[0020] In this IC-card system 1, a financial-institution
server 3 records electronic money and executes
processing such as settlement. More specifically, the fi-
nancial-institution server 3 updates recording of elec-
tronic money in the IC card 2A and a store terminal 4
when the store terminal 4 accesses the financial-insti-
tution server 3. The financial-institution server 3 also
records the deposit of electronic money in the IC card
2B when a deposit machine 5 accesses the financial-
institution server 3. The financial-institution server 3 ex-
ecutes the same processing as described above when
a financial-institution terminal or a terminal apparatus,

such as a personal computer individually owned by the
user, accesses the financial-institution server 3.
[0021] The store terminal 4 is a terminal apparatus
disposed at one of various stores, and takes electronic
money equivalent to payment out of electronic money
recorded in the IC card 2A, and reports such electronic-
money transfer, to the financial-institution server 3. In
contrast, the deposit machine 5 is a terminal apparatus
disposed at a predetermined financial institution or the
like, and receives a deposit by cash and increases elec-
tronic money recorded in the IC card 2B. The deposit
machine 5 also reports the electronic-money increase
to the financial-institution server 3.
[0022] With these operations, various payment proc-
esses can be executed using electronic money record-
ed in an IC card, and electronic money reduced by such
a payment process can be increased by the deposit ma-
chine 5 or the like, in the IC-card system 1.
[0023] Fig. 3 is 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 appa-
ratus 11 is an accounting apparatus which functions as
a point-of-sale (POS) apparatus, and executes payment
calculation processing and others. The body apparatus
11 also instructs the input and output section 12 to per-
form payment processing according to calculated pay-
ment, obtains a result of processing, and reports it to the
financial-institution server 3.
[0024] The input and 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 plate-shaped body section 12B on
a predetermined-shaped stand 12A. In the body section
12B, a display section 12C formed of a liquid-crystal dis-
play panel is formed at an upper section of the front sur-
face, and a placement section 12D is formed under the
display section 12C.
[0025] A printed circuit board on which various
processing circuits required for processing with an IC
card, various processing circuits 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 lami-
nated and disposed on an opening of the case so as to
cover the entire front surface of the case to form the
body section 12B.
[0026] The display section 12C is formed such that a
presentation on the liquid-crystal display panel mounted
on the printed circuit board in this way can be seen from
the front-surface side. In contrast, in the placement sec-
tion 12D, a loop antenna serving as electromagnetic-
wave emitting means used for data communication with
an IC card is disposed at a predetermined position on
the printed circuit board, corresponding to almost the
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center of the placement section 12D. Therefore, the in-
put and output section 12 can exchange data with an IC
card when the IC card is held in a vicinity of a predeter-
mined area centering around the center of the place-
ment section 12D.
[0027] Various light-emitting diodes are disposed on
the printed circuit board so as to enclose the loop an-
tenna, and a semi-transparent decorative panel and a
plane, transparent acrylic plate are sequentially laminat-
ed and formed above the light-emitting diodes to form
the placement section 12D serving as a display section
having a predetermined display area.
[0028] In the input and output section 12, this acrylic
plate has a plane surface at the front-surface side, and
the entire front surface, including the placement section
12D, is formed of a plane surface without having a dent-
ed section for guiding a position where an IC card is
placed. Therefore, the input and output section 12 has
a simplified 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/writer, being ef-
fectively used.
[0029] Even when various indications are performed
by the lighting of light-emitting diodes in the placement
section 12D and the placement section 12D has a plane
surface in this way, the user 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 report-
ed to the user.
[0030] Fig. 4 is a block diagram showing 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 apparatus 11, reports vari-
ous commands and data output from the body appara-
tus 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 un-
der the control of the central processing unit 22.
[0031] A transmitting and receiving circuit 23 drives
the loop antenna 24 disposed almost at the center of the
placement section 12D by a predetermined high-fre-
quency signal under the control of the central process-
ing unit 22, and when the IC card 2A is held in a vicinity,
turns on the power of the IC card 2A by the high-fre-
quency signal. The transmitting and receiving circuit 23
also modulates the high-frequency signal by a data
string output from a signal processing circuit 25 to trans-
mit various commands and data used for recording to
the IC card 2A. The transmitting and receiving circuit 23
stops modulating such a high-frequency signal at pre-
determined timing, detects a high-frequency signal at
the loop antenna 24 to obtain various data sent from the
IC card 2A, and outputs the data to the signal processing
circuit 25.
[0032] The signal processing circuit 25 applies en-
cryption processing and encoding processing to data
output from the central processing unit 22 under the con-

trol of the central processing unit 22, and outputs data
obtained as a result of the processing to the transmitting
and receiving circuit 23 by a serial data string. In a re-
verse way, the signal processing circuit 25 also applies
decryption processing to decrypt a data string obtained
from the transmitting and receiving circuit 23 to release
encryption, and outputs data obtained as a result to the
central processing unit 22.
[0033] The central processing unit 22 is a controller
for controlling the operation of the input and output sec-
tion 12, specifies a work area in a memory not shown,
and executes electronic-money processing specified by
the body apparatus 11 according to a predetermined
processing procedure. In this processing, the central
processing unit 22 follows a processing procedure
shown in Fig. 1 to switch the presentation of the place-
ment section 12D according to the processing. Thereby,
the user positively places an IC card and the processing
can be finished.
[0034] More specifically, when the body apparatus 11
instructs the start of the electronic-money processing,
the central processing unit 22 activates the operation of
the transmitting and receiving circuit 23, and controls
the operation of the signal processing circuit 25 so as to
send a polling command to the IC card 2A. When send-
ing a polling command is started, the procedure pro-
ceeds 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.
[0035] 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 deter-
mined when the IC card 2A 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 by lighting of the
blue light-emitting diodes LB. Green light-emitting di-
odes LG are disposed outside the blue light-emitting di-
odes 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 can report the user
that a series of processing has been successfully fin-
ished by lighting of the green light-emitting diodes LG.
Red light-emitting diodes LR are disposed outside
above and below the green light-emitting diodes LG in
their vicinities, corresponding to the green light-emitting
diodes LG. The input and output section 12 can report
the user that a series of processing cannot be success-
fully finished by lighting of the red light-emitting diodes
LR.
[0036] These light-emitting diodes LB, LR, and LG are
mounted on the printed circuit board and accommodat-
ed in the case, and the semi-transparent decorative
panel and the transparent plate are sequentially dis-
posed 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 rec-
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ognize the placement position of an IC card even vague-
ly, and in addition, the user can check an error and the
completion of the processing.
[0037] 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 even when an attention is
called by lighting of the blue light-emitting diodes LB, a
message "Place card over" is indicated at the display
section 12C to prompt an operation of the IC card 2A.
A payment is also reported to the user by a message
"Payment: $xxx" indicated at the display section 12C.
[0038] 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 response 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
come. 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 re-
sponse.
[0039] Then, the procedure proceeds to step SP4,
and the central processing unit 22 determines from data
output from the signal processing circuit 25 whether mu-
tual authentication has been successfully performed
with the communication object. When a negative result
is obtained, the procedure proceeds to step SP5, 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 predeter-
mined time to indicate an error to the user, as shown in
Fig. 7. A message "Wrong card" is displayed at the dis-
play section 12C to report the content of the error to the
user.
[0040] 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 re-
turns 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.
[0041] In contrast, 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 individual information, the
amount of electronic money, and others recorded in the
IC card 2A, and determines from data sent from the sig-
nal processing circuit in response to the instruction
whether the information has been read correctly. When
the information cannot be read correctly due to an error

of the IC card or other reasons, a negative result is ob-
tained, and the procedure proceeds to step SP8.
[0042] In the same way as in step SP5, 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 message 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.
[0043] 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 process-
ing unit 22 again blinks the blue light-emitting diodes LB,
and displays a predetermined message to prompt the
user to place an IC card.
[0044] In contrast, when an affirmative result is ob-
tained in step SP7, the procedure proceeds to step
SP10. The central processing unit 22 changes blinking
of the blue light-emitting diodes LB to continuous light-
ing. Then, the processing proceeds to step SP11, and
the central processing unit 22 controls 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 in-
structs that the amount of electronic money is updated
to that to be written. In addition, the central processing
unit 22 determines from data output from the signal
processing circuit 25 whether a response corresponding
to this updating instruction has been obtained from the
IC card 2A.
[0045] When a negative result is obtained, which
means that the IC card 2A, the processing object, is
moved away from the loop antenna 24 before the
processing is finished, or the like, the procedure pro-
ceeds 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 report the content of the
error to the user.
[0046] Then, the procedure proceeds to step SP13,
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 process-
ing unit 22 again blinks the blue light-emitting diodes LB,
and displays a predetermined message to prompt the
user to place an IC card.
[0047] In contrast, when an affirmative result is ob-
tained in step SP11, the procedure proceeds to step
SP14. The central processing unit 22 determines from
data output from the signal processing circuit 25 wheth-
er a status telling that the amount of electronic money
has been correctly updated has been obtained from the
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IC card 2A. When a negative result is obtained, which
also means that the IC card 2A, the processing object,
is moved away from the loop antenna 24 before the
processing is finished, or the like, the procedure pro-
ceeds to step SP15 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 report the content of the
error to the user.
[0048] Then, the procedure proceeds to step SP16,
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 process-
ing unit 22 again blinks the blue light-emitting diodes LB,
and displays a predetermined message to prompt the
user to place an IC card.
[0049] In contrast, when an affirmative result is ob-
tained 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 ad-
dition to the blue light-emitting diodes LB, as shown in
Fig. 8. With this operation, the central processing 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 cover payment in this
process, the required additional amount of money is al-
so displayed.
[0050] The procedure proceeds to step SP18, and the
central processing unit 22 drives the speaker 26 to re-
port a normal processing completion to the user. Then,
the procedure proceeds to step SP19, and the process-
ing is terminated. When a series of processing is fin-
ished in this way to correctly complete electronic-money
payment processing, the central processing unit 22 re-
ports it to the body apparatus 11. When the electronic-
money payment processing has been finished correctly
but an additional amount of money is required, the cen-
tral processing unit 22 also reports the additional
amount of money to the body apparatus 11. If an error
occurs a predetermined number of times or more, the
central processing unit 22 reports the condition to the
body apparatus 11, and terminates the processing.
[0051] With the above operations, placement of an IC
card and its position are indicated to the user by blinking
of light-emitting diodes, and a correct processing com-
pletion or an error is reported in the store terminal 4.
[0052] With the above operations, in the input and out-
put section 12, the loop antenna 24 is disposed at a pre-
determined position and serves as electromagnetic-
wave emitting means for emitting an electromagnetic
wave, whereas the transmitting and receiving circuit 23,
the signal processing circuit 25, and the central process-
ing unit 22 form data communication means for trans-
mitting and receiving data to and from an IC card
through the electromagnetic-wave emitting means. The

light-emitting diodes form a display having a display ar-
ea to which a predetermined area which 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 process-
ing 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 ac-
cording to processing performed by the data communi-
cation means.
[0053] Fig. 9 is a perspective view of the deposit ma-
chine 5. The deposit machine 5 is formed in a narrow
box shape, and has various operation sections at an up-
per half of the front surface. More specifically, the de-
posit machine 5 has an upper-half portion partially
formed back, at the front. At this set-back portion, an
insertion opening 5A where a bill is inserted is formed.
The deposit machine 5 increases the amount of elec-
tronic money by the amount of a bill inserted into the
insertion opening 5A.
[0054] In the deposit machine 5, a display section 5B
is formed at an angle under the insertion opening 5A to
report various messages to the user through displays
on the display section 5B. Under the display section 5B,
an input opening 5C for the IC card 2B is formed, and a
take-out opening 5D for the IC card 2B is further formed
apart by a predetermined distance under the input open-
ing 5C in the deposit machine 5. A pushbutton 5F for
instructing a processing completion is disposed at a side
of the input opening 5C, and an output opening 5E for
a receipt which records electronic-money processing is
disposed under the take-out opening 5D.
[0055] 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 is dis-
posed so as to partially cover up the trough 31 from a
portion lower than the upper end of the trough by a pre-
determined distance in the deposit machine 5. In the de-
posit machine 5, the thickness of the cover 32 is speci-
fied such that the cover 32 is opposite the far side of the
trough 31 with a predetermined gap being provided, and
thereby, a path 33 for a IC card, having a rectangular-
cross-sectional shape which allows an IC card to fall
freely is formed. The upper-side opening of the path 33
is used as the input opening SC for an IC card, and a
triangle is indicated at the panel side, which shows the
input opening 5C for an IC card.
[0056] A plurality of protrusions 34 protruding from the
far side of the trough 31 is disposed at the path 33 for
an IC card. When the IC card 2B is input to the input
opening 5C, free fall of the IC card 2B is stopped by the
protrusions 34, and the IC card 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
form the path 33 in the deposit machine 5, the user can
visually confirm that the IC card 2B is temporarily held
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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, when processing is finished,
the deposit machine 5 draws back the protrusions 34 to
fall the IC card 2B.
[0057] 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-
molding a transparent resin in a box shape such that the
IC card 2B dropping through the path 33 can be com-
pletely accommodated and it can be seen from the out-
side. 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. In the
present embodiment, the receiving pan 36 serves as the
take-out opening 5D.
[0058] The receiving pan 36 has a large cut extending
from its upper end to the center on the front surface side.
The user can easily swivel the receiving pan 36 toward
the user by placing a finger at the cut, and take out the
IC card 2B.
[0059] In the deposit machine 5, the IC card 2B is
moved in this way. A loop antenna is disposed at a por-
tion near the rear surface of the IC card 2B held by the
protrusions 34 in the path 33, and thereby, the loop an-
tenna 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.
[0060] 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 section 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 trough 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 fur-
ther reports the user a result of various processing by
displays on the display section.
[0061] The deposit machine 5 is structured such that
the path 33 serves as convey means for conveying an
IC card serving as a data storage device by free fall in
a way in which it can been seen, and the light-emitting
diodes disposed at the trough 31 in the path 33 serve
as a display having a display area in the path 33. In ad-
dition, the loop antenna disposed together with the light-
emitting diodes serves 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 display
and for performing various types of signal processing
described later.
[0062] 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 dis-
play section 38 can draw attention of the user to the out-
put opening 5E for a receipt. 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 op-
tical sensor for detecting a card or the like.
[0063] Fig. 10 is a block diagram showing the struc-
ture of the deposit machine 5. In the deposit machine 5,
an deposit mechanism 41 detects 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 inside. A predetermined convey mechanism
conveys the bills to a holding section, and the holding
section holds them. During the conveyance, the amount
of money of the bills is detected.
[0064] A liquid-crystal display panel (LCD) 43 forms
the display section 5B, and displays various messages
under the control of the central processing unit 42.
[0065] Light-emitting diodes LB, LG, and LR are light-
emitting diodes disposed in the path 33 described
above, and emit light at predetermined timing under the
control of the central processing unit 42.
[0066] A transmitting and receiving circuit 44 drives a
loop antenna 45 disposed in the path 33 by a predeter-
mined high-frequency signal under the control of the
central processing unit 42, and thereby, turns on the
power of the IC card 2B held in the path 33. In addition,
the high-frequency signal is modulated by data output
from a signal processing circuit 46, and thereby, various
commands and data are sent to the IC card 2B. Modu-
lation performed by the output data is stopped at prede-
termined timing, and a high-frequency signal is detected
to receive various types of data and others sent from the
IC card 2B and they are output to the signal processing
circuit 46.
[0067] The signal processing circuit 46 applies encod-
ing processing and encryption processing to commands
and various types of data and sends them to the trans-
mitting and receiving circuit 44 under the control of the
central processing unit 42. Conversely, the signal
processing circuit 46 also releases the encryption of da-
ta obtained from the transmitting and receiving circuit
44, applies decoding processing, and reports a result of
processing to the central processing unit 42.
[0068] 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.
[0069] A printing mechanism 48 prints a receipt and
discharges it from the output opening 5E under the con-
trol 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 ma-
chine 5 to the financial-institution server 3 through a pre-
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determined line.
[0070] 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 exe-
cutes a predetermined processing 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.
[0071] More specifically, when it is determined from a
result of detection performed by a sensor not shown that
the user stops in front of the deposit machine 5, the cen-
tral processing unit 42 starts the processing procedure,
and the procedure proceeds 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 open-
ing 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 liq-
uid-crystal display panel 43 to indicate on the display
section 5B messages such as "Welcome" and "Set
card".
[0072] Then, the procedure proceeds to step SP43,
and the central processing unit 42 determines from a
result of detection performed by the optical sensor dis-
posed 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 transmit-
ting and receiving circuit 23, controls the operation of
the signal processing circuit 25 so as to send a polling
command to the IC card 2A, and detects a response cor-
responding to the polling command. When a correct re-
sponse is obtained, mutual authentication 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 de-
termines whether an IC card has been correctly inserted
from the insertion opening 5C.
[0073] 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 the 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 protrusions 34 from the
path 33 to drop a card-shaped object temporarily held
in the path 33 to the receiving pan 36. In addition, the

liquid-crystal display panel 43 is driven to display a mes-
sage "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 the user by lighting of the red
light-emitting diodes LR and a presentation on the dis-
play section 5B.
[0074] In the next step SP46, the central processing
unit 42 drives a speaker 50 to emit a predetermined
alarm sound. The procedure proceeds to step SP47,
and the processing procedure is finished. With these op-
erations, the central processing unit 42 illuminates the
path 33 by blinking of the blue light-emitting diodes 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 pan 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.
[0075] 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 others from the IC card 2B un-
der the control of the signal processing circuit 46. In the
next step SP49, the blinking blue light-emitting diodes
LB are turned on. The central processing unit 42 further
turns on the light of the pushbutton 5F to report the user
that the pushbutton 5F can be operated. In addition, the
central processing unit 42 drives the liquid-crystal dis-
play panel 43 to display a message "Continuous deposit
allowed" together with the remaining amount of elec-
tronic money for a predetermined time on the display
section 5B, and then to display a message "Press push-
button to terminate" to show the reason why the light of
the pushbutton 5F has been turned on.
[0076] 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 central processing unit
determines whether the user has pressed the pushbut-
ton 5F to instruct the discharge of the IC card. When a
negative result is obtained, the procedure returns to step
SP50.
[0077] When the IC card 2B is inserted correctly, the
central processing unit 42 temporarily holds the IC card
2B in the pash 33 and illuminates it from the rear side
by the blue light-emitting diodes LB to wait for a user
operation, as 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 of the display section 5B to a
presentation of the amount of input money, and the pro-
cedure proceeds to step SP51. The central processing
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unit 42 instructs the IC card 2B to update its electronic
money such that the electronic money is increased by
the amount of input money reported from the deposit
mechanism 41. The central processing unit 42 also dis-
plays a message "Being deposited" in the display sec-
tion 5B.
[0078] 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 de-
posit 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 process-
ing 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 elec-
tronic money recorded in the IC card, and then switches
the presentation to a message "Press Pushbutton to ter-
minate." The central processing unit 42 increases the
electronic money by the amount of input money in this
way, and the procedure returns to step SP50.
[0079] When the IC card 2B is inserted correctly, the
central processing unit 42 holds the IC card 2B in the
pash 33 and illuminates it from the rear side by the blue
light-emitting diodes LB, as shown in Fig. 13A. When
the user inputs a bill, the central processing unit 42 in-
creases the electronic money by the amount of input
money. When this increasing is finished, the IC card 2B
is illuminated by the blue light-emitting diodes LB and
the green light-emitting diodes LG, as shown in Fig. 13B.
Since the procedure returns to step SP50, 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.
[0080] In contrast, when the user presses the push-
button 5F, since the central processing unit 42 obtains
an affirmative result in step SP54, the procedure pro-
ceeds to step SP55. The central processing unit 42
drives the plunger 47 to retract the protrusions 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 message "Processing finished. Take out
card" in the display section 5B.
[0081] The central processing unit 42 is structured
such that the operation of the receiving pan 36 can be
detected by a predetermined sensor. When the user ma-
nipulates the receiving pan 36 to take out the IC card
2B, a message "Operate button to print receipt" is dis-
played in the display section 5B. When this message is
displayed for a predetermined time, the central process-
ing unit 42 then displays a message "Thank you". The
procedure proceeds to step SP47, and the processing
procedure is finished. In contrast, when the pushbutton
5F is operated during the predetermined time, the print-
ing mechanism 48 is driven to print the amount of input
electronic money, the remaining amount of electronic
money after deposit, and others. Then, the processing

proceeds to step SP47, and the processing procedure
is finished.

(1-2) Operation in the first embodiment

[0082] 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 dis-
posed at a store to execute electronic-money payment
processing; electronic money in the IC card 2B reduced
by the electronic-money payment is increased at the de-
posit machine 5; and thereby, the IC card 2A is used as
an electronic-money recording medium for various pay-
ment.
[0083] When electronic money is used in this way, a
clerk operates the body apparatus 11 to calculate the
amount of money to be paid, and the body apparatus 11
instructs the input and output section 12 to perform pay-
ment processing with this amount of money to be paid,
in the payment processing at the 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 send-
ing a polling command serving as a call to the IC card
2A in response to the instruction. The blue light-emitting
diodes LB disposed at the placement section 12D blink
(Fig. 1, Fig. 5, and Fig. 6). With this operation, portions
corresponding to the four corners of the IC card 2A con-
spicuously blink in blue in the placement section 12D to
prompt the user to place the IC card 2A on the place-
ment 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.
[0084] When a polling command is sent in this way; a
response from the IC card is obtained; and correct mu-
tual authentication processing 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 blue 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 se-
ries of processing cannot be performed correctly, a pres-
entation by the blue light-emitting diodes LB is changed
to that by the red light-emitting diodes LR, and sound
indicating an error is emitted.
[0085] Such IC-card processing is executed when an
IC card is held in a proximity of the placement section
12D. Since the light-emitting diodes and the loop anten-
na 24 are disposed and covered with semi-transparent
and transparent plates to form the placement section
12D, the placement section 12D also functions as a dis-
play section with a feature of an IC card, that is, non-
contact accessibility, being used. In 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,
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the loop antenna 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 dis-
play section is switched according to data communica-
tion processing.
[0086] 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 to-
ward 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 presen-
tation can be switched to report the completion of
processing or an error to even a user unfamiliar with the
operation of an IC card.
[0087] In other words, in the input and output section
12, when an IC card is brought toward an area enclosed
by the blue light-emitting diodes which are blinking; a
response is obtained from the IC card; mutual authen-
tication is completed; and the contents of the IC card
are read correctly, blinking of the blue light-emitting di-
odes LB is switched to continuous lighting thereof.
Therefore, a presentation at the placement section 12D
which also functions as the display section can be pro-
vided for the user as an operation guide of the IC card
2A.
[0088] When payment is finished with electronic mon-
ey, the green light-emitting diodes are turned on for a
predetermined period. The start of this indication of the
green light-emitting diodes or the end of the indication
can report the user the completion of processing.
[0089] In contrast, when correct processing cannot be
performed, the red light-emitting diodes are turned on
for a predetermined period. The start of this indication
or the end thereof can report the user an error.
[0090] Together with these indications, a predeter-
mined sound is output from the speaker 26 or a mes-
sage is displayed on the display section 12C to report
the series of processing to the user. Especially when a
display made from the light-emitting diodes is formed at
a portion having a relatively large area in the input and
output section 12, the user naturally pays attention to
the display made from the light-emitting diodes. There-
fore, when the display section 12C is formed in a prox-
imity of the display made from the light-emitting diodes
and a detailed message is shown there, user's attention
can be drawn not only to a sensuous operation guide
made by lighting of light-emitting diodes but also to a
detailed guide made by messages displayed on the dis-
play section 12C. Therefore, a simple and positive user
interface is obtained with a feature of non-contact-type
IC cards being effectively used.
[0091] When the placement section 12D is also used
as a display section in this way and a presentation at
the display section guides for IC-card operations, a
dented section or the like for guiding an IC card does
not need to be made in the placement section. There-

fore, a plane, transparent acrylic plate covers the entire
input and output section 12, including the display section
12C formed of the liquid-crystal panel. Consequently,
the input and output section 12 has a good design, and
dust and the like are effectively prevented from accumu-
lating on the surface thereof.
[0092] 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, safety is improved largely com-
pared with a conventional case.
[0093] 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 opening through which an IC card is ver-
tically dropped, when a bill is inserted into the insertion
opening 5A, electronic money is increased in the IC card
by the amount of money of the input bill, and the IC card
is discharged by operating the button 5F.
[0094] 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 a process for increasing electronic money is ex-
ecuted in this state. The deposit machine 5 is structured
such that the user can see the inside of the path 33 ex-
tending from the input opening 5C 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 deposit machine 5,
the portion where an IC card is temporarily held is indi-
cated (Fig. 12A) by blinking of the blue light-emitting di-
odes in the path 33 structured in this way, and a prede-
termined message is indicated at the display section 5B
to prompt the user to input an IC card.
[0095] When an IC card is input; the IC card is tem-
porarily held in the path 33; mutual authentication is per-
formed correctly; and the contents of the IC card are
read, blinking of the blue light-emitting diodes is
switched to continuous lighting thereof to illuminate the
IC card temporarily held in the path 33 from the rear in
blue. When electronic money is processed correctly, the
green light-emitting diodes are turned on for a predeter-
mined time in addition to continuous lighting of the blue
light-emitting diodes to illuminate the IC card which was
so far illuminated in blue, with greenish illumination.
[0096] When the processing is finished, if the button
5F is operated, the protrusions 34 serving as a stopper
for temporarily holding an IC card in the path 33 are re-
tracted to drop the IC card freely to the receiving pan 36
for discharging.
[0097] In contrast, when a credit card or the like is er-
roneously 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 retract-
ed to immediately drop the input object freely to the re-
ceiving pan 36 for discharging 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 posi-
tively report an error to the user in the deposit machine 5.
[0098] Also in the deposit machine 5, a display having
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a predetermined display area is formed at a portion
where an IC card is temporarily held, at a rear side of
the path 33, and data communication means for trans-
mitting and receiving data to and from an IC card tem-
porarily 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 means, a presen-
tation of the presentation is switched according to
processing performed by the data communication
means. With such processing, a user interface effective-
ly using a feature of a data storage device, non-contact
accessibility, is provided.
[0099] 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 pres-
entation. 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 op-
erations are guided.

(1-3) Advantages of the first embodiment

[0100] According to the above-described structure, a
presentation at a predetermined area which includes a
portion where a loop antenna used for data communi-
cation with an IC card serving as a data storage device
is disposed is switched according to data communica-
tion processing with the data storage device to provide
a user interface with a feature of the data storage device,
non-contact accessibility, effectively being used. In oth-
er words, the user can visually understand various de-
termination rules, such as at what timing the user is
asked to set an IC card and at what timing the user is
asked to take out the IC card, at a portion where the IC
card is held, according to switching of the presentation.
Easiness-to-use is improved compared with a conven-
tional case.
[0101] 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 exchange is performed. Therefore, the pres-
entation guides the user for operations, and it reports
the user various processing states.
[0102] More specifically, when a presentation of the
display is switched between a period from when a poll-
ing is sent to an IC card to when a response is obtained,
and a period when data is transmitted and received ac-
cording to the response, a presentation prompting an
IC-card operation is provided until the response is ob-
tained, and a presentation indicating to the user that the
IC card is held is provided after the response.
[0103] When a presentation of the display is switched
between when processing has been correctly finished
and when processing cannot be finished correctly, the
completion of correct processing and an error are re-
ported.
[0104] If predetermined alarm-sound emitting means

is driven to emit a predetermined sound when such a
display shows a presentation, various processing re-
sults are more positively reported to the user.
[0105] In the deposit machine 5, when convey means
for conveying an IC card with free fall in a manner in
which the card can be seen is structured, and a presen-
tation at a predetermined area which includes a portion
where the loop antenna used for data communication
with the IC card is disposed is switched according to da-
ta communication processing with the IC card in the con-
vey means, a user interface effectively using a feature
of a data storage device, non-contact accessibility, is
provided also in the deposit machine.
[0106] When electronic money cannot be correctly
processed in the convey means, or when a different ob-
ject is input, an operation is switched to discharge the
input object when a presentation at the display is
switched, so that even a user unfamiliar with operations
can positively operate the deposit machine.
[0107] An IC card is conveyed in a manner in which
the IC card can be seen, and the IC card is received
from a user's hand and positively processed, so that the
user has an improved sense of safety.
[0108] When an IC card is conveyed by free fall, the
entire structure is simplified.

(2) Other embodiments

[0109] In the above-described embodiment, light-
emitting diodes are disposed at portions corresponding
to the four corners of an IC card to form a display. The
present invention is not limited to this structure. Light-
emitting diodes may be disposed at various positions to
form a display. The present invention can be applied not
only to a case in which light-emitting diodes form a dis-
play but also 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 presenta-
tion of the display visible through the transparent por-
tion.
[0110] In the above-described embodiment, a semi-
transparent plate and a transparent plate are laminated
on light-emitting diodes to 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 ob-
tained. In this case, a portion enclosed by a plurality of
light-emitting diodes serves as a display area made from
such light-emitting diodes.
[0111] In the above-described embodiment, a loop
antenna is disposed below a semi-transparent member
and a transparent member which are surface members.
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The present invention is not limited to this structure. The
structure may be made, for example, such that a trans-
parent electrode is used for form a loop antenna on a
transparent member, and the transparent member is
disposed at the front surface of each of various displays
to dispose the loop antenna at the front-surface side. In
this case, when a liquid-crystal display panel or an EL
is used to form a display, a loop antenna is easily dis-
posed.
[0112] In the above-described embodiment, display
switching and sound emission guide user operations,
and further report an error and other conditions. The
present invention is not limited to this case. Only display
switching or only sound emission may be used as nec-
essary 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 operations
or reports an error and other conditions, even when the
user performs a series of processing by oneself, the us-
er can understand a progress situation of the process-
ing.
[0113] In the above-described embodiment, the
present invention is applied to the input and output sec-
tions of a deposit machine and a store terminal. The
present invention is not limited to this application. It can
be widely applied to various processing apparatuses for
IC cards.
[0114] 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 invention 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 information terminals, and the like)
having an IC-card function. In the present specification,
a data storage device and a data holding apparatus
have the same meaning.
[0115] In the above-described embodiment, a data
storage device is accessed in a non-contact manner by
an electromagnetic 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.

Claims

1. An information processing apparatus (12; 5) for per-
forming data communication with a data storage de-
vice (2A; 2b) in a non contact manner, comprising:

data communication means (23) for transmit-
ting and receiving data to and from the data
storage device by an electromagnetic wave;
and

state indication means (12C, 12D) for indicating
a first state in which the information processing
apparatus is waiting for communication with the
data storage device, a second state in which
the information processing apparatus is com-
municating 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,
said state indication means is capable of show-
ing characterized in that by lighting means
(LB) the position where the data storage device
should be held.

2. An information processing apparatus (12; 5) ac-
cording to claim 1, wherein said communication
means (23) comprises:

an electromagnetic-wave emitting means (24)
disposed at a predetermined position for emit-
ting an electromagnetic wave; and said state
indication means comprises:
an input and output section having a display
section (12C) and a placement section (12D)
where the data-storage device (2A; 2B) is to be
placed, the electromagnetic-wave emitting
means (24) being disposed in the placement
section (12D); and
control means (22; 42) for controlling the oper-
ations of the data communication means (23;
44) and the display and placement section,

wherein the control means (22; 42) switches
a presentation of the display and placement section
to represent the respective states.

3. An information processing apparatus (12) accord-
ing to Claim 2, wherein the electromagnetic-wave
emitting means (24) is disposed almost at the cent-
er of the placement section (12D).

4. An information processing apparatus (12) accord-
ing to Claim 2, wherein the data communication
means (23) starts transmitting and receiving prede-
termined data to and from the data storage device
(2A) when a response corresponding to a polling
issued to the data storage device (2A) is obtained,
and

the control means (22) switches the presen-
tation of the display at least between a period from
when the polling is issued to the data storage device
(2A) to when the response is obtained, and a period
in which the data is transmitted and received ac-
cording to the response.

5. An information processing apparatus (12) accord-
ing to Claim 4, wherein the display for the period of
time until the response is obtained from the data
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storage device (2A), shows the position where the
data storage device (2A) should be held.

6. An information processing apparatus (12) accord-
ing to Claim 2, wherein the control means (22)
switches the presentation of the display in process-
ing for transmitting and receiving data to and from
the data storage device (2A), between when the
processing has been successfully finished and
when the processing cannot be successfully fin-
ished.

7. An information processing apparatus (12) accord-
ing to Claim 2, wherein the control means (22)
drives predetermined sound emitting means (26) to
emit a predetermined sound, in a link with a pres-
entation in the display.

8. An information processing apparatus (12) accord-
ing to Claim 2, wherein the data storage device (2A)
is a non-contact-type IC card.

9. An information processing apparatus (12) accord-
ing to Claim 2, wherein processing for transmitting
and receiving the data is processing of electronic
money recorded in the data storage device (2A).

10. An information processing apparatus (5) according
to Claim 2, further comprising convey means for
conveying the data storage device (2B),

wherein the control means (42) switches the
operation of the convey means (33) in a link with
switching of a presentation in the display.

11. An information processing apparatus (5) according
to Claim 10, wherein the convey means conveys the
data storage device (2B) such that it can be seen.

12. An information processing apparatus (5) according
to Claim 10, wherein the convey means conveys the
data storage device (2B) by the free fall of the data
storage device (2B).

13. An information processing apparatus (12) accord-
ing to Claim 2, wherein the state indication means
also indicates a fourth state in which communica-
tion between the information processing apparatus
(12) and the data storage device (2A) has been not
successfully finished.

14. An information processing apparatus (12) accord-
ing to Claim 2, wherein the state indication means
indicates the states of communication with the data
storage device (2A) in a visually recognizable man-
ner.

15. An information processing apparatus (12) accord-
ing to Claim 14, wherein the state indication means

is a light-emitting apparatus disposed at a predeter-
mined portion in a storage section for storing the
data storage device or in a placement section where
the data storage device is placed, the sections be-
ing provided for the information processing appara-
tus.

16. An information processing apparatus (12) accord-
ing to Claim 2, wherein the state indication means
indicates the second and third states by emitting a
sound.

17. An information processing apparatus (12) accord-
ing to Claim 16, wherein the state indication indi-
cates the second and third states by emitting differ-
ent sounds.

18. An information processing apparatus (12) accord-
ing to Claim 12, wherein the state indication means
indicates an area allowing communication with the
data storage device (2A).

19. An information processing apparatus (12) accord-
ing to Claim 15, wherein the first, second, and third
states can be visually recognized at the placement
section through the data storage device (2A).

20. A data communication method for accessing a pre-
determined data storage device (2A; 2B) in a non-
contact manner, comprising the steps of:

- sending a polling command to the data storage
device (2A; 2B);

- receiving a response to the polling command
from the data storage device by an information
processing apparatus (12; 5),

- data communicating with the data storage de-
vice (2A; 2B)

wherein communication conditions with the data
storage device (2A; 2B) are presented to a place-
ment section (12D) of the information processing
apparatus the presentation being switched in ac-
cordance with the communication conditions; char-
acterized by

- indicating the position on the placement section
(12D) by lighting means (LB) where the data
storage device should be held.

21. A data communication method according to Claim
20, wherein the presentation is switched between a
period acquired until a response corresponding to
a polling issued to the data storage device (2A) is
obtained, and a period in which data is transmitted
and received according to the response.

22. A data communication method according to Claim
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21, wherein during the period of time until the re-
sponse is obtained from the data storage device
(2A) a position where the data storage device (2A)
should be held is indicated.

23. A data communication method according to Claim
20, wherein the presentation is switched in data
communication with the data storage device (2A),
between when the processing has been success-
fully finished and when the processing cannot be
successfully finished.

Patentansprüche

1. Informationsverarbeitungsvorrichtung (12; 5) zur
Ausführung einer Datenkommunikation mit einer
Datenspeichereinrichtung (2A; 2b) in einer Nicht-
kontaktweise, aufweisend:

eine Datenkommunikationseinrichtung (23) zur
Übertragung und zum Empfang von Daten zu
und von der Datenspeichereinrichtung durch
eine elektromagnetische Welle, und
eine Zustandsanzeigeeinrichtung (12C, 12D)
zur Anzeige eines ersten Zustandes, in wel-
chem die Informationsverarbeitungsvorrich-
tung für eine Kommunikation mit der Daten-
speichereinrichtung wartet, eines zweiten Zu-
standes, in welchem die Informationsverarbei-
tungsvorrichtung mit der Datenspeichereinrich-
tung kommuniziert, und eines dritten Zustands,
in welchem eine Kommunikation zwischen der
Informationsverarbeitungsvorrichtung und der
Datenspeichereinrichtung beendet worden ist,
dadurch gekennzeichnet, dass
die Zustandsanzeigeeinrichtung durch eine
Beleuchtungseinrichtung (LB) fähig ist, die Po-
sition, bei der die Datenspeichereinrichtung ge-
halten werden soll, anzuzeigen.

2. Informationsverarbeitungsvorrichtung (12; 5) nach
Anspruch 1, wobei die Kommunikationseinrichtung
(23) aufweist:

eine bei einer vorbestimmten Position angeord-
nete, eine elektromagnetische Welle emittie-
rende Einrichtung (24) zum Emittieren einer
elektromagnetischen Welle, und wobei die Zu-
standsanzeigeeinrichtung aufweist:

einen Eingabe- und Ausgabeabschnitt, der
einen Anzeigeabschnitt (12C) und einen
Platzierungsabschnitt (12D), bei dem die
Datenspeichereinrichtung (2A; 2B) zu plat-
zieren ist, aufweist, wobei die die elektro-
magnetische Welle emittierende Einrich-
tung (24) im Platzierungsabschnitt (12D)

angeordnet ist, und
eine Steuereinrichtung (22; 42) zur Steue-
rung der Operationen der Datenkommuni-
kationseinrichtung (23; 44) und des Anzei-
ge- und Platzierungsabschnitts,

wobei die Steuereinrichtung (22; 42) eine Prä-
sentation des Anzeige- und Platzierungsabschnitts
schaltet, um die jeweiligen Zustände darzustellen.

3. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die die elektromagnetische Wel-
le emittierende Einrichtung (24) fast beim Zentrum
des Platzierungsabschnitts (12D) angeordnet ist.

4. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Datenkommunikationsein-
richtung (23) eine Übertragung und einen Empfang
vorbestimmter Daten zu und von der Datenspei-
chereinrichtung (2A) startet, wenn eine mit einem
an die Datenspeichereinrichtung (2A) abgegebe-
nen Sendeabruf korrespondierende Antwort erhal-
ten wird, und

die Steuereinrichtung (22) die Präsentation
der Anzeige wenigstens zwischen einer Periode, ab
wann der Sendeabruf an die Datenspeichereinrich-
tung (2A) abgegeben wird bis wann die Antwort er-
halten wird, und einer Periode, in welcher die Daten
entsprechend der Antwort übertragen und empfan-
gen werden, schaltet.

5. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 4, wobei die Anzeige für die Zeitperiode,
bis die Antwort von der Datenspeichereinrichtung
(2A) erhalten wird, die Position zeigt, bei der die Da-
tenspeichereinrichtung (2A) gehalten werden soll.

6. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Steuereinrichtung (22) die
Präsentation der Anzeige in der Verarbeitung zur
Übertragung und zum Empfang von Daten zu und
von der Datenspeichereinrichtung (2A) zwischen,
wenn die Verarbeitung erfolgreich beendet worden
ist, und wenn die Verarbeitung nicht erfolgreich be-
endet werden kann, schaltet.

7. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Steuereinrichtung (22) eine
vorbestimmte Tonemittierungseinrichtung (26) zum
Emittieren eines vorbestimmten Tons in einer Ver-
bindung mit einer Präsentation in der Anzeige be-
treibt.

8. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Datenspeichereinrichtung
(2A) eine Nichtkontakttyp-IC-Karte ist.

9. Informationsverarbeitungsvorrichtung (12) nach

25 26



EP 1 220 137 B1

15

5

10

15

20

25

30

35

40

45

50

55

Anspruch 2, wobei die Verarbeitung zur Übertra-
gung und zum Empfang der Daten die Verarbeitung
von in der Datenspeichereinrichtung (2A) aufge-
zeichnetem elektronischen Geld ist.

10. Informationsverarbeitungsvorrichtung (5) nach An-
spruch 2, außerdem aufweisend eine Transportein-
richtung zum Transportieren der Datenspeicherein-
richtung (28),

wobei die Steuereinrichtung (42) die Operati-
on der Transporteinrichtung (33) in einer Verbin-
dung mit einem Schalten einer Präsentation in der
Anzeige schaltet.

11. Informationsverarbeitungsvorrichtung (5) nach An-
spruch 10, wobei die Transporteinrichtung die Da-
tenspeichereinrichtung (2B) derart transportiert,
dass sie gesehen werden kann.

12. Informationsverarbeitungsvorrichtung (5) nach An-
spruch 10, wobei die Transporteinrichtung die Da-
tenspeichereinrichtung (2B) durch den freien Fall
der Datenspeichereinrichtung (2B) transportiert.

13. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Zustandsanzeigeeinrichtung
auch einen vierten Zustand anzeigt, in welchem ei-
ne Kommunikation zwischen der Informationsver-
arbeitungsvorrichtung (12) und der Datenspeicher-
einrichtung (2A) nicht erfolgreich beendet worden
ist.

14. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Zustandsanzeigeeinrichtung
die Zustände einer Kommunikation mit der Daten-
speichereinrichtung (2A) in einer visuell erkennba-
ren Weise anzeigt.

15. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 14, wobei die Zustandsanzeigeeinrich-
tung eine lichtemittierende Vorrichtung ist, die bei
einem vorbestimmten Teil in einem Speicherab-
schnitt zum Speichern der Datenspeichereinrich-
tung oder in einem Platzierungsabschnitt, bei dem
die Datenspeichereinrichtung platziert ist, angeord-
net ist, wobei die Abschnitte für die Informations-
verarbeitungsvorrichtung vorgesehen sind.

16. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 2, wobei die Zustandsanzeigeeinrichtung
den zweiten und dritten Zustand durch Emittieren
eines Tons anzeigt.

17. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 16, wobei die Zustandsanzeigevorrich-
tung den zweiten und dritten Zustand durch Emit-
tieren unterschiedlicher Töne anzeigt.

18. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 12, wobei die Zustandsanzeigeeinrich-
tung einen Bereich, der eine Kommunikation mit der
Datenspeichereinrichtung (2A) erlaubt, anzeigt.

19. Informationsverarbeitungsvorrichtung (12) nach
Anspruch 15, wobei der erste, zweite und dritte Zu-
stand beim Platzierungsabschnitt durch die Daten-
speichereinrichtung (2A) visuell erkannt werden
können.

20. Datenkommunikationsverfahren zum Zugriff auf ei-
ne vorbestimmte Datenspeichereinrichtung (2A,
2B) in einer Nichtkontaktweise, aufweisend die
Schritte:

- Senden eines Sendeabrufbefehls zur Daten-
speichereinrichtung (2A; 2B),

- Empfangen einer Antwort auf den Sendeabruf-
befehl von der Datenspeichereinrichtung durch
eine Informationsverarbeitungsvorrichtung
(12, 5),

- Datenkommunizieren mit der Datenspeicher-
einrichtung (2A; 2B), wobei Kommunikations-
bedingungen mit der Datenspeichereinrichtung
(2A; 2B) einem Platzierungsabschnitt (12D) der
Informationsverarbeitungsvorrichtung präsen-
tiert werden,

wobei die Präsentation entsprechend den Kommu-
nikationsbedingungen geschaltet wird, gekenn-
zeichnet durch

- Anzeigen der Position, bei der die Datenspei-
chereinrichtung gehalten werden soll, auf dem
Platzierungsabschnitt (12D) durch eine Be-
leuchtungseinrichtung (LB).

21. Datenkommunikationsverfahren nach Anspruch
20, wobei die Präsentation zwischen einer Periode,
die akquiriert wird, bis eine mit einem an die Daten-
speichereinrichtung (2A) abgegebenen Sendeab-
ruf korrespondierende Antwort erhalten wird, und
einer Periode, in welcher Daten entsprechend der
Antwort übertragen und empfangen werden, ge-
schaltet wird.

22. Datenkommunikationsverfahren nach Anspruch
21, wobei während der Zeitperiode, bis die Antwort
von der Datenspeichereinrichtung (2A) erhalten
wird, eine Position, bei der die Datenspeicherein-
richtung (2A) gehalten werden soll, angezeigt wird.

23. Datenkommunikationsverfahren nach Anspruch
20, wobei die Präsentation in einer Datenkommu-
nikation mit der Speichereinrichtung (2A) zwischen
wann die Verarbeitung erfolgreich beendet worden
ist und wann die Verarbeitung nicht erfolgreich be-
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endet werden kann geschaltet wird.

Revendications

1. Appareil de traitement d'information (12; 5) pour ef-
fectuer une communication informatique avec un
support de données (2A, 2B) sans contact, compre-
nant

un moyen de communication informatique
(23) pour émettre et recevoir des données vers et
depuis le support de données par une onde élec-
tromagnétique; et

un moyen d'indication d'état (12C, 12D) pour
indiquer un premier état dans lequel l'appareil de
traitement d'information attend la communication
avec le support de données, un second état dans
lequel l'appareil de traitement d'information com-
munique avec le support de données, et un troisiè-
me état dans lequel la communication entre l'appa-
reil de traitement d'information et le support de don-
nées est terminée,

caractérisé en ce que ledit moyen d'indica-
tion d'état est capable de montrer par un moyen
d'éclairage (LB) l'emplacement où le support de
données doit être maintenu.

2. Appareil de traitement d'information (12; 5) selon la
revendication 1, dans lequel ledit moyen de com-
munication (23) comprend :

un moyen d'émission d'onde électromagnéti-
que (24) disposé à un emplacement prédéter-
miné pour émettre une onde électromagnéti-
que; et ledit moyen d'indication d'état
comprend :

une section d'entrée et de sortie ayant une
section d'affichage (12C) et une section
d'application (12D) où le support de don-
nées (2A; 2B) doit être appliqué, le moyen
d'émission d'onde électromagnétique (24)
étant disposé dans la section d'application
(12D); et
un moyen de contrôle (22; 42) pour contrô-
ler les fonctionnements du moyen de com-
munication informatique (23; 44) et de la
section d'affichage et d'application,

dans lequel le moyen de contrôle (22; 42) ac-
tive une présentation de la section d'affichage et
d'application pour représenter les états respectifs.

3. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen de communi-
cation d'émission d'onde électromagnétique (24)
est disposé presque au centre de la section d'appli-
cation (12D).

4. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen de communi-
cation informatique (23) commence à émettre et à
recevoir des données prédéterminées vers et de-
puis le support de données (2A) lorsqu'une réponse
correspondant à une interrogation transmise au
support de données (2A) est obtenue, et

le moyen de contrôle (22) active la présenta-
tion de l'écran au moins entre une période allant du
moment où l'interrogation est transmise au support
de données (2A) au moment où la réponse est ob-
tenue, et une période dans laquelle les données
sont émises et reçues selon la réponse.

5. Appareil de traitement d'information (12) selon la re-
vendication 4, dans lequel l'affichage pendant la pé-
riode durant jusqu'à ce que la réponse soit obtenue
du support de données (2A) montre l'emplacement
où le support de données (2A) doit être maintenu.

6. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen de contrôle
(22) active la présentation de l'écran dans le traite-
ment pour émettre et recevoir des données vers et
depuis le support de données (2A), entre le moment
où le traitement a été achevé avec succès et le mo-
ment où le traitement ne peut pas être achevé avec
succès.

7. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen de contrôle
(22) pilote un moyen d'émission de son prédétermi-
né (26) pour émettre un son prédéterminé, en
liaison avec une présentation à l'écran.

8. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le support de données
(2A) est une carte à puce sans contact.

9. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le traitement pour émet-
tre et recevoir les données est un traitement de l'ar-
gent électronique enregistré sur le support de don-
nées (2A).

10. Appareil de traitement d'information (5) selon la re-
vendication 2, comprenant en outre un moyen de
transport pour transporter le support de données
(2B),

dans lequel le moyen de contrôle (42) active
le fonctionnement du moyen de transport (33) en
liaison avec l'activation d'une présentation à l'écran.

11. Appareil de traitement d'information (5) selon la re-
vendication 10, dans lequel le moyen de transport
transporte le support de données (2B) de telle ma-
nière qu'il peut être vu.
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12. Appareil de traitement d'information (5) selon la re-
vendication 10, dans lequel le moyen de transport
transporte le support de données (2B) par le biais
de la chute libre du support de données (2B).

13. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen d'indication
d'état indique aussi un quatrième état dans lequel
la communication entre l'appareil de traitement d'in-
formation (12) et le support de données (2A) n'a pas
été achevée avec succès.

14. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen d'indication
d'état indique les états de communication avec le
support de données (2A) d'une manière visuelle-
ment reconnaissable.

15. Appareil de traitement d'information (12) selon la re-
vendication 14, dans lequel le moyen d'indication
d'état est un appareil électroluminescent disposé
dans une zone prédéterminée dans une section de
stockage pour stocker le support de données (2A)
ou dans une section d'application où le support de
données est appliqué, les sections étant fournies
pour l'appareil de traitement d'information.

16. Appareil de traitement d'information (12) selon la re-
vendication 2, dans lequel le moyen d'indication
d'état indique les second et troisième états en émet-
tant un son.

17. Appareil de traitement d'information (12) selon la re-
vendication 16, dans lequel le moyen d'indication
d'état indique les second et troisième états en émet-
tant des sons différents.

18. Appareil de traitement d'information (12) selon la re-
vendication 12, dans lequel le moyen d'indication
d'état indique une zone permettant la communica-
tion avec le support de données (2A).

19. Appareil de traitement d'information (12) selon la re-
vendication 15, dans lequel les premier, second et
troisième états peuvent être identifiés visuellement
dans la section d'application à travers le support de
données (2A).

20. Procédé de communication informatique pour ac-
céder à un support de données prédéterminé (2A;
2B) sans contact comprenant les étapes suivantes :

- émission d'une commande d'interrogation au
support de données (2A; 2B);

- réception d'une réponse à la commande d'in-
terrogation du support de données par un ap-
pareil de traitement d'information (12; 5);

- communication de données avec le support de

données (2A; 2B), dans lequel les conditions
de communication avec le support de données
(2A; 2B) sont présentées à une section d'appli-
cation (12D) de l'appareil de traitement d'infor-
mation; la présentation étant activée selon les
conditions de communication; caractérisé par

- l'indication par des moyens d'éclairage (LB) de
l'emplacement sur la section d'application
(12D) où le support de données doit être main-
tenu.

21. Procédé de communication informatique selon la
revendication 20, dans lequel la présentation est
activée entre une période durant jusqu'à ce qu'une
réponse correspondant à une interrogation transmi-
se au support de données (2A) soit obtenue, et une
période dans laquelle des données sont émises et
reçues selon la réponse.

22. Procédé de communication informatique selon la
revendication 21, dans lequel, pendant la période
durant jusqu'à ce que la réponse soit obtenue du
support de données (2A), un emplacement où le
support de données (2A) doit être maintenu est in-
diqué.

23. Procédé de communication informatique selon la
revendication 20, dans lequel la présentation est
activée en communication de données avec le sup-
port de données (2A), entre le moment où le traite-
ment a été achevé avec succès et le moment où le
traitement ne peut pas être achevé avec succès.
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