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CAPACI TI VE DATA CARD AND READER THEREOF  TECHNI CAL FI ELD Erlhergiaase o
invention relates to an inprovenent of a capacitive data card ® \aechion
fuse is built inacircuit thereof and.a bit of data is represented by a
state of the fuse, and also relates ta a reader of the capaC|t|ve dat a

card.  TECHNI CAt ABACKETPMNP DATA dARTf S gﬁgﬁgﬁi}f’ F‘O use a

data card (hereafter refer. to a prepal ange I n
payment is required in many application exanpl es such as a publlc
tel ephone, a parking neter, an automatic vending
TECHNICAL FIELD
. The present 1nvention.ré1ates to an improvement of a
capacitive data card in which.a fuse is built in a circuit
thereof and a bit of data is represented by a state of the

fuse, and also relates to a reader of the capacitive data

. card.

TECHNICAL BACKGROUND
It is convenient for a user to use a data card
'“(hereafter, refer to; a. prepald card) in which no change in
payment is required in many application examples such as a
public telephone, a parking meter, an automatic vending
machine and traffic facilities. No cash is used in a
device receiving the card se that damages such as
destruction for the purpose of a theft, etc. are avoided.
Therefore, there are advantages of lengthening a device
life, etc.
Among such prepaid cards, a capacitive data card
- constituting one portion of a circuit having a capacitor
comes to public notice as a data card with low price and
low energy. A lprepaid card system of this capacitive type
is already registered as U.S. Patent No.4280119 on July 21,
1981.
International Application W095/14285 of May 26, 1995

discloses a prepaid card system with a fuse built in a



machine and traffic facilities. No cash is used in a device receiving the
card so that damages such as destruction for the purpose of a theft, etc.
are avoided. Therefore, there are advantages of |engthening a device
life, etc. Among such prepaid cards a capacitive data card
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resistance of the circuit is substantially increased.
Therefore, a bit of data is represented by a resistance
state of the fuse.

As shown in FIG. 14, this capacitive data card can
form a circuit 3 having capacitors only when a card section
1 is integrated with a sensor section 2 formed on a reader
side.

This card section 1 has a resistor Rl and electrode
portions la, 1b each forming one portion of a capacitor
connected to each terminal of this resistor R1. A sensor
section 2 has electrode portions 2a, 2b each forming one
portion of the capacitor connected to each terminal of a
power source 4. When the card section 1 is set to the
sensor section 2, a circuit having air capacitors 3a, 3b
having air between the electrode portions is formed as
shbwn in F1G. 14.

When the resister Rl in the circuit 3 formed as
mentioned above is burned out by flowing an electric
current having a high voltage through the resistor R1, the
resistor Rl is used up and a state of the resistor R1 which
is not burned out represents an unused bit so that one
closed circuit provides a signal of one bit. Therefore, it

is possible to form a data card in which a signal having a

required digit number can be stored by forming an arbitrary



circuit of the capacitive data card. Wen this fuse is intact, the fuse is
in a state in which an electric current flows through this fuse. Wen the
fuse blows out, resistance of the circuit is substantially increased.

Therefore, a bit of data is represented by a resistance state of the fuse.

As shown in ﬂdﬁb%@ o%hbﬁo% a%'%bﬁ?tgata card can forma circuit 3 having
capacitors only when sec 1is integrated with a sensor section

2 formed on a rea@%%ev%&deln the abBve €8hWeRELELRAD dap@diBivesdstr RL and
electrode portions la, I'b each form ng one portion of a capacitor

connected to ead) barE agk ohahphes feeh dmwruniibedAssansoto secsednstatms

el ectrode portions 2a, 2b each formng one portion of the capacitor

connect ed .t o byadlurindmg malt dhearesistor Rl so that data cannot be
easily regenerated. Accordingly, since data are not easily
regenerated, alteration of the data is prevented and the
capacitive data card has high reliability as merits.
However, a constant limit is imposed on update of data
stored in the card so that a problem exists in that utility
value of the card cannot be sufficiently fulfilled.

In consideration of such a situation, the present

invention provides a capacitive data card with high utility

value and high reliability, and also provides a reader of

this capacitive data card.

DISCLOSURE OF THE INVENTION

To achieve the above object, a capacitive data card
according to claim 1 comprises a capacitive memory area for
storing bits relative to capacitive data in accordance with
a resistance state of a fuse which is built in a éircuit of
the card, that is, a state for flowing an electfic current
through the circuit is set when the fuse is intact, and
resistance of the circuit is substantially increased when
the fuse blows out, and a magnetic memory area for storing
magnetic data.

A capacitive data card according to claim 2 comprises
a capacitive memory area for storing capacitive data, in
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power source 4. \Wen the card section 1 is set to the sensor section 2, a
circuit having air capacitors 3a, 3b having air between the el ectrode
portions is formed as shown in FIG 14. When the resister RL in the
circuit 3 formed as nentioned above is burned out by flowi ng an electric

current havi Wﬂ]iacﬂ“iag*}o‘{@n}% aegsetimrt%uggfltaaﬁiiéﬁsl’nghgggﬁ%gﬁfjggﬁhéﬁfi stor Rl is

n
used up and a state of the resistor 's™n ge%resents

an unused bi trsuyH hadtidnfe YO8 Fen@4hling” Q¥bERE BrSEORFLn 9Lt bit.
I N | C a a

Therefore, it 1is possible to forma data car a sign ving a
required di gitecurdeel icarthee cair@ @9 By bidr EnBEndNigr Prévd4¥d, and a
2 mégnetic memory area for storing magnétic data.
A capacitive data card according to claim 3 comprises
a capacitive memory area for storing capacitive data and a
magnetic memory area for storing magnetic data, and a layer
constituting the magnetic hemory area is provided on the
surface of a substrate having the shape of a thin plate,
and a layer constituting the capacitive memory area is
superposed on a surface of the layer constituting the
magnetic memory area. |
A capacitive data card according to claim 4 comprises
a capacitive memory area for storing capacitive date, and a
magnetic memory area for storing magnetic data, and a layer
constituting the capacitive memory area is formed on one
side of a substrate having the shape of a thin plate, and a
layer constituting the magnetic memory area is formed on
the other side of the substrate. 1In this case, according
to claim 5, a coating layer in the shape of a thin film |
which is made of a polyethylene film, etc. is deéirably
superposed on both of the surface of the capacitive memory
area layer and the magnetic memory area layer to preveht
warp of the substrate.
Acéording to claim 6 of the present invention, the

capacitive data card may have a construction in which data

stored in the magnetic memory area are stored into a well-
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nunber of closed circuits. However, in the above conventiona

capacitive data card, bits are changed froman unused state to a used
state by burning out the resistor RL so that data cannot be easily
regenerated. Accordingly, since data are not easily regener at ed,
alteration of thac%ga% ﬁi prevented and the capacitive data card has

hi gh rellabllf}y as nmerirs. However, a constant limt is inposed on
update of data =0, L ar o] robl,em exi st hat
utility val ue O?ﬁﬁ%ﬁﬂgg& @%ﬁ%bf 2 g%??lC|3nfﬁpd?ﬁgff?l%galm t I'n
consi der at i oredHprSUEy &y t4a 0B tah? PS€SERppt gye vides a
capacitive data card with hlg% util ! bFue°%R% E H%éﬁglfé ility, and

al so providestorieadalatef in thet blapa@ama%t 'mmo@lgt arear(«;lf the DI SCLGSURE
OF THE | NVENTI ON To achi eve the above object, a capacitive data

card accoratiarg ttigecldaitm tacdnpri seaddngaphei tave seopsy ol €pe {or
storing bits relative to capacitive data in accordance wth a

resi stance statde sofsegomgsd npitclouitpubumeansnfarcstoningodata i heheard,

that is, a state faor flowi ng an electric current through the circuit is
set when the TREHLS Memey azqg or readisgahbe detensteredutherein.

subst anti al | |ncreased t he fyse bl.ows out nd a nagneti c nenor
area for stoylng A"¢c JM%lve data carH reader accord?hg to claim 8 Y

comprises a first input output means for storing data in
the capacitive memory area of the capacitive data card or
reading the data stored therein, a second input output
means for storipg data to the magnetic memory area or
reading the data stored therein, and a checking means for
judging that the card is invalid irrespective of the data
stored in the magnetic memory area when data read from the

capacitive memory area are predetermined data.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G.1 is a view showing a capacitive data card in
accordance with a first embodiment of the present invention.

FIG.2 is a block diagram showing the circuit
construction of a capacitive memory area in accordance with
this embodiment.

F1G.3 is a view showing an input output sectioﬁ of a
capacitive data card reader in accordance with this
embodiment.

FIG.4 is a block diagram showing the construction of
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magnetic data.. Further, the above nentioned capacitive nenory area

conpri ses a rough estinmate renmini ng means whi ch shows a rough 3
estimate of the remai ni ng anount of conpensation recorded in the card by a
bit. A capacitive data card according to claim2 conprises

. ;
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thin plate, and a layer constituting the capacitive nmenory area IS

super posed orembodimfer@e Of the layer constituting the nagnetic nenory area.
A capacitive data card according to claim3 conprises a capacitive nenory
area for storing ddfad tiisve ddioek dddgaam showing processing of a CPU.

F1G.6 is an exploded perspective view showing a
capacitive data card in accordance with a second embodiment
of the present invention.

F1G.7-is a longitudinal sectional view of the same
capacitive data card.

FIG.8 is an enlarged longitudinal sectional view of
a capacitive memory area of the same capacitive data card.

F1G.9 is an enlargéd longitudinal sectional view of
a capacitive data card in accordance with a third
embodiment of the present'invention.

FIG.10 is an enlarged longitudinal sectional view of
a capacitive data card in accordance with a fourth
embodiment of the present invention.

FIG.11 is a view showing the mechanism of a card
reader in accordance with a fifth embodiment of the present
invention. |

FIG.12 is a block diagram showing an input output
section of the same card reader.

F1G.13 is a block diagram showing processing of a
CPU section of the same card reader.

FIG. 14 is a conceptual explanatory view

schematically showing a basic capacitive data card system.



magneti c nenory area for storing nmagnetic data, and a |l ayer constituting

the capacitive nenory area is fornmed on one side of a substrate having the
shape of a thin plate, and a |layer constituting the magnetic nenory area i s
formed on the other side of the substrate. In this case, according to claim

4, a coating (AR T S LN {id ich is made of a
polyethylenel#ﬁ$ﬁ;FqKM§.¥%§ §@®%P33N9 &ngéﬁvgﬁz&&gn both of the surface of
t he capacitiwg4£§n%%%0% i&Rnltayer and the magnetic nenory area |ayer to

prevent warp According to claim5 of the present
invention, the Caﬂ%@‘éﬂﬂ%d@%@%t%aBQ TRY PR¥CeAtCONGEAYCEIAONI1D Wi kdw dat a

stored in the magnetic nenory area are stored into a well -
4 explained with reference to the drawings.

FIG.1 shows a capacitive dgta card 5 in accordance
with a first embodiment of the present invention. This
card 5 has a capacitive memory area 12 relative to storage
of capacitive data and a magnetic memory area 10 relative
to storage of magnetic data, and is normally used as a
“prepaid card”.

Magnetic tracks 11 are formed in the above magnetic
memory area 10 in reading and writing directions of the
card 5. Although, the number of magnetic tracks 11 is set
to three in this embodiment, it is not limited to three and
many vary according to a memory amount depending on a use
purpose of the card 5.

Data are stored in the above tracks 11 in an
information character order. A cyclic redundancy check
code (CRC code) for a reading check is formed in recorded
effective data. For example, magnetic charactefistics and
an information recording fdrmat in the magnetic memory area
10 may be based on Japanese Industrial Standard (J1S).

As shown in FIG.2, a plurality of first electrodes
31 are arranged in one line on a surface of the above
capacitive memory area 12 such that this arrangement is in
conformity with an electrode arrangement of an input output

section 6 described later on one side of the capacitive
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known | C chi p. On the other hand, a capacitive data card reader
according to claim6 conprises a first input output neans for storing data
in the capacitive nmenory area of the capacitive data card or reading the
data stored therein, a second input output neans for storing data to the

LR I A TR G S A R
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a Vview show ngh @, IClRRaG itdh & Heat13 ne@o? ithe @(iEQEd@TS@t%HQsaﬁ' rst
enbodi nent of the present invention. G 2 is a block di agram show ng
the circuit constBaul icdh tife &'1&%ﬁaaféllfelc‘t@oﬂ§@03)’1§r €anh8casgotslapge W th

second electrode 32 through a fuse 33. When this fuse 33

is intact, an electric current freely flows between each of

the first electrodes 31 and the second electrode 32, and a

very small resistance state is set. When the fuse 33 is

burned out, an increase in resistance sufficient to reduce

the flow of the electrlc current is caused.

Generally, card information recorded on the “prepaid

card” has two types of .information, i.e., fixing

information not rewritten and variable information

rewritten in a card use, etc.

The above fixing information includes “card issuer

number”, “card issuing date”, “nominal value of card”, “the

“term of validity of card”, “card usable data (a code

written to show that the card is usable at the time of

issuing card)”, “password number (a number for recognizing

by the system that a card user is the registered person)”,

and the like. The variable information includes “the card

previous balance (the balance before settlement of

accounts)”, “the card new balance (the balance after

settlement of accounts)”, “used device number (device

number of settlement of accounts)”, "used store (store

number of settlement of accounts)”, and the like. For

example, in the case of an amount of money, the card
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thi s enbodi nent.

capacitive data card reader in accordance with this enbodi nent.

is a
5

bl ock di agram showi ng the construction of

balance is shown by'frequency such as a telephone card
depending on a use purpose of the card.

In this embodiment, the abo?e fixing information is
recorded on both the magnetic memory area 10 and the
capacitive memory area 12. Further, a rough estimate
remaining memory section 13 showing a rough estimate of the
remaining amount of card compensation is provided in the
capacitive memory area 12.

In one example of using this rough estimate remaining
memory section 13, for example, when the nominal value of
the prepaid card is one thousand yen, 10 fuses (10 bits)
relative to capacitive data are secured and are
sequentially blown out (burned out) in é predetermined unit
in accordance with a reduction in the balance at the time
of using the card 5. In a state in which all the fuses 33
blow out, the balance is set to zero and value of the card
5 is lost.

When the fuses are burned out, a boundéry area around
the fuses is heated so that the rough estimate balance can
be visually confirmed by applying a material having a color
changing property by heat in a corresponding portion.

The above variable information is recofded on the
above magnetic memory area 10 in addition to the above
fixing information. Among the variable information, the
*card new balance (balance after settlement of accounts)”
is particularly important which shows the value of the card

5. Therefore, in this embodiment, this “card new balance”

FIG3 is a view showi ng an input output section of a

FIG 4



a processing section relative to an input and an output of the capacitive

data card reader in accordance with this enbodi nent. FIG5 is a

bl ock di agram showi ng processi ng of a CPU. FIG 6 is an expl oded
perspective view showng a capacitive data card in accordance with a
second enbodi nept of, the present invention,, FIG7 is a | ongitudinal

sectional vi ébithee ropgh estisatei balaacsg cafdthe above rowghs an

enl arged | ongi tudi nal sect,iqnal view of a.capagitive ry area of the
same capaci tiSALTBALE CATpININE memoEyo seetiANen aPEEd PaRERY bR nal
sectional vie cgcié%f%%P%ﬁh;iV%f%g%%h%%td in accordance with a third

enbodi nent  of T he present & FIG 10 is an enl arged

l'ongi tudi nal sectimjale Y Of the card new balance is updated in the

same one-yen unit as an adjusted amount at every use of the
card 5. On the other hand, with respect to the rough
estiméte remaining memory section 13, the fuses blow out in
one hundréd yen unit and the rough estimate balance
decreases in amount. In this case, for éxample, if an
amount of money equal to larger than the card new

balance is stored as the rough'estihate balance, it is
possible to check the prepaid card as invalid when the card
new balance is larger than the rough estimate balance, or
when the rough estimate balance is zero but the card new
balance is left.-

It is not necessary to_update the rough estimate
balance by the unit of constant amount of money. If a unit
of the "updated amount of money” is set to be smaller as
the balance is reduced, it is convenient for a demander to
visually confirm the above rough estimate balance.

In addition to the fixing information and the
variable information described above, for example, various
kinds of information depending on a use purpose such as
information of a passenger interval of traffic facilities,
a utilizing interval of a superhighway, etc. can be
recorded on the magnetic memory area 10.

Next, the reader of the above card 5 will be

10



a capacitive data card in accordance with a fourth enbodinent of the
present invention. ~ FIG11 is a view showi ng the mechani smof a card
reader in accordance with a fifth enbodi nent of the present invention.

FIG 12 is a block diagram showi ng an input output section of the sane card

Gection of t A adhr o hoadann 13 T10kRe Taer sRRSECRIbRRL AP St bE or

piow schemali @ uae IO NG LA §ARBGLYKEsI8! BaFB' FeBUShERE 21,
feed rollers 22, a card taking—in motor 23, a magnetic head
19, a cushion rubber case 8, a taper prate 8a, a lever 26,
a solenoid 27, and an edging sensor 28 or'an optical sensor
29. The card feed base 21 puts the card 5 thereon and
feeds the card 5 until a position capable of performing
reading and writing operations. The feed rollers 22 are
arranged as a feed device for moving the card 5 until the
position capable of performing the reading and writing
operations by applying moving force to the card 5 above
this card feed base 21. The card taking-in motor 23
supplies rotating power for rotating these feed rollers 22.
The magnetic head 19 performs the reading and writing
operations of magnetic data with respect to the magnetic
memory area 10. The cushion rubber case 8 is arranged just
above the input output section 6 arranged at a terminal end
of the card feed base 21 and functions as a pressing member
for pressing the card 5. 'The taper plate 8a is arranged as
a pressing directibn converting member of a preésing means
arranged on an upper face of this cushion rubber case 8.
The lever 26 is arranged as an arm portion of the pressing
means to which rollers 25, 25 for pressing this taper plate
8a from above are attached. The solenoid 27 is arranged as
an operating portion of the pressing means for operating
this lever 26. The edging sensor 28 or the optical sensor

29 is arranged as a detecting means for detecting that the

11



First enbodi nent The enbodi nents of the present invention will be now
explained with reference to the draw ngs. FIG 1 shows a capacitive
data card 5 in accordance with a first enbodiment of the present invention.
This card 5 has a capacitive nenory area 12 relative to storage of

card 5 has a o | _
magnot | ¢ dat &t ST A (S04 yeoh Eiph gkl bR Y iput OSAREDT 2]

tracks 11_areé}¥{gﬁién t he above nagnetic nenory area 10 in readi ng and
witing di rections of ‘the card 5. Al t hough, the nunmber of magnetic tracks

11 is set to threg idhdwh SneMediaTelh, ihkekrFabet phi Ml edst oridiged and
many vary according to a nenory anpbunt dependi ng on a use purpose of the

card 5.  {Datghardbtoriagutn cutpuabeeettivacBsiilai cand inséptimgi on
character order. A cyclic redundancy check code (CRC code) for a readi ng
check is formeskitiorecorGlecthis interface pad 41, first electrodes 42 '
are arranged in one line ahd the number of first electrodes
42 is set to be equal to the number of first electrodes 31
of the above card 5. Further, similar to the second
electrode 32 of the above card 5, a second electrode 43 is
formed in an elongated shape. The electrodes 42 and 43 are
arranged on a pad surface in positions corresponding to the
respective electrodes 31 and 32 such that the electrodes 42
and the electrodes 43 can be respectively connected to the
first electrodes 31 and the second electrode 32 of the card
5.

The fifst electrodes 42 and the second electrode 43
are respectively connected in parallel to a switch network
44, This switch network 44 sélectively switches supply
destinations of an analog voltage to be supplied and
supplies a required voltage to selected one of the
electfodes 42 or the eléctrode 43.

Further, a voltage generator 45 and a power source 47
are arranged in the above input output section 6 in
addition to the first electrodes 42, the second electrode
43 and the switch network 44. The voltage generator 45

supplies the required voltage to each of the first

electrodes 42 or the second electrode 43 through this

12



effective data. For exanple, magnetic characteristics and an information
recording format in the magnetic nmenory area 10 may be based on Japanese
I ndustrial Standard (JIS). In regard to the above capacitive menory
area 12, a plurality of first electrodes 31 are arranged in one |line on

one surface ofy {h GRS th Sk IRNEY, S AN AR Aeuip fcomcéakpea $hbi P shape

are arranged on the other surflace of the car ara position to

the first el e;@dW@ldeéiot.&ﬂc@%'ﬁW})1|1rés|:|aGrqul1r%¥!C|%tl|‘ﬂ§fget RbSedbhaneeyERt is
in conformty with an el ectrode arrangenent of an input output section 6

(see FIG 3 aofi &G input output section 6 and a redd write dé}veessgsi bed
| ater. An el ongated second el ectrode 32 is arranged on the surface of the
capaci tive mefor yeenrteze Ubing ayarapidrelt inint lo ft bel magnetithbebir £9. el ectr odes
31. ~Each of the first electrodes 3 is connected to the
The operation of the input output section 6 hav1ng
the above construction is controlled by a CPU 46. As shown
in F1G.5, this CPU 46 has a capacitive reading processing
section 51 for controlling reading and writing operations
of capacitive data, a magnetic reading writing processing
section 52 for controlling reading and writing operations
of magnetic data, a data checking section 53 for checking
data contents, etc., and a control section 54 for generally
controlling operations of these sections.
An operation of the above reader will next be
explained. When a card 5 is inserted into the input output
section 6 from the card feed base 21, the rollers 22, 22
rotated by the card taking—in motor 23 give moving force to
the card 5 from its rear face so that the card passes
through the magnetic head 19. 1In this case, this magnetic
head 19 reads magnetic data from a track 11 of the card.
These magnetic data are transmitted to the magnetic reading
processfng section 52 through the read write driver 49.
Subsequently, when the above card 5 is fed and reaches the
inﬁut output section 6, the edging sensor 28 or the optical
sensor 29 detects that the card 5 is inserted in a

predetermined position. Thus, the solenoid 27 is turned on.

When the solenoid 27 is turned on, this solenoid 27

13



'second el ectrode 32 through a fuse 33. Wen this fuse 33 is intact, an
electric current freely flows between each of the first electrodes 31 and
the second el ectrode 32, and a very snall resistance state is set. Wen the
fuse 33 is burned out -an increase in resistance sufficient to reduce the

flowof the ﬁﬁgptrl v%@tgﬁslﬁa ?egperatlngfﬁ %@%i&h Eﬁ@fhéf”§ﬁnat'0”

recorded on prepal car has ormation, i.e., fixing

| nformation Nl i e300 g%r&th%eun£95ﬁﬁalan{@we@at@@ aNcéneard use,
etc. The above fixing information includes "card issuer number",

"card i ssui ngriifd,e"the BOTIRSs 28l Ug50hreardtatétihso thkatn thie vedpelrty of
card", "card usabl e data (a code witten to show that the card is usable at

the time of |;5]§111m@acarsd)ﬂb,ve"dpasns\amrdnnmnbenngadmnﬁbelom oinrlkebgit-zi ng by
the systemthat a card user is the registered person)” and the like, The
\éa]tl abl e i nf dfhieltd @n tl&p@lrudese"uhepbawleqb,r eili e shdloan&ab Pﬁﬁecﬁéﬁa§c§
efore settlenent of accounts)"”, "the card new bal ance (the bal apce after
settl enent ofDQﬁﬁﬁﬁﬂﬂ%ﬂWﬂwaﬂﬂs@@dd@@ﬂé@rﬂuﬁﬁéﬁSéHévf@écﬁu e?PBf 184t 9 enent

of accounts)", "used, store or er of ttl nent of accounts)", and
the |ike. Forth&dfan Qaé ity %bégﬁ &S ﬁ°3nﬁﬂﬁ e5f honey, the card

When it is detected that the card 5 has thus reached
The input output section 6 and the card 5 is inserted in a
predetermined position, a signal is outputted to the switch
network 44 and the CPU 46 and it is informed that readable
and writable states are set. Thus, a closed circuit having
air capacitors is formed between the card 5 and the input
output secfion 6, and the reading and writing operations of
data can be executed by the input output section 6.

At the time'of reading the above data, a signal is
outputted to a pair of first electro&es 42, 42 connected to
the above second electrode 43 on the basis of a reading
control signal from the capacitive reading processing
section 51 so that “an electrode through which an electric
current flows” is designated. The electric current then
flows through this electrode and information of a bit
thereof is read. This procedure is repeated and all second
electrodgs 43 and all pairs of first electrodes 42, 42
connected to these second electrodes 43 are designated and
an electric current floWs through these electrodes so that

all registered contents of the card 5 are read.
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8 bal ance is shown by frequency such as a tel ephone card depending

on a use purpose of the card. In this enbodi nent, the above fixing
information is recorded on both the magnetic nenory area 10 and the
capacitive nmenory area 12. Further, a rough estimate renaining nmenory

section 13 -show ng,a rough estimate of the remaining amount of card
conpensation is provfteds reafting Apenatilod odndhy &4 bois I n one

exanpl e of “S{é¥h%£2€%éf“%ﬂh‘ﬁ%éénﬁﬁééﬁ?ﬁﬁ Yection 53 checks in the

following procedures whether the data contents ére right.

First, it is confirmed whether all bit data in the
rough estimate remaining memory section 13 show zero
(showing that fuses are melted and cut). When all the bit
data show zero, it is judged that value of the card 5 is
vanished. Acbordingly, measures for collecting the card 5,
etc. are taken by an unillustrated colleéting mechanism.
In this case, contents of the “card new balance” stored in
the magnetic memory area 10 are neglected as invaliﬁ data.

The “card new balance” of the magnetic memory area 10
and the “rough estimate balance” in the rough éstimate
remaining memory section 13 are also compared with each
other. When the “card new balance” is larger than the
“rough estimate balance”, this card is judged as an invalid
cérd and measures for collecting this card, etc. are taken.
In this case, as mentioned above, it is set as a premise
that the card is managed such that the “rough estimate
balance” is equal to or greater than the “card new balance”
at any time.

Further, if necessary, fixing information stored in
the magnetic memory area 10 and fixing information stored
in the capacitive memory area 12 and corresponding to this
fixing information are compared with each other. When
thése fixing information do not agree with each other, this

"card is set to a bad card and predetermined measures for
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ﬁenDry section 13, for exanple, when the nom nal value of the prepaid card
i's one thousand yen, 10 fuses (10 bits) relative to capacitive data are
secured and are sequentially blown out (burned out) in a predeterp1neq

of using

the card 5. I i,ch all the fuses 33 blow,out, the ba)J ance is
o ML 4% 1B 5T fihi

unjt

set to zero and va ue(ﬁr%h

in accordance mﬁth a reduction in the balance at the tine

a&%ﬂ Ia;ﬁ igilar, magn
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estimate balance can
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e rough
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variable information is recorded on the
addition to tdwe admwicly fépdswgl,i rft@y.mati on. )
"card new bal ance (bal ance after settlenent of accounts)

t he

ove ‘nmagnetic mens ry area
Anong the variable informtion,

When the card 5 is judged as an effective card as a

checking result, this card 5 functions as a prepaid card

and a card amount adjustment is made so that the ”card new

balance” and the “rough estimate balance” are newly

respectively written to the magnetic memofy area 10 and the

capacitive memory area 12.

Data are also written to the card 5 in addition to

this adjustment. A second electrode 43 and a pair of first

electrodes 42, 42 connected to this second electrode 43 are

designated on the basis of a writing control signal from

the capacitive reading processing section 51. A writing

electric signal flows through these electrodes so that a

designated fuse is melted and cut. When a circuit having

the fuse 33 melted and cut is formed, bit data become

On the other hand, the bit data become ”“1” in a clo
circuit having a fuse 33 unmelted and uncut. Thus,
desirable binary data ara written to the card.

Thereafter, at the time of moving the card 5 i

sed

n

“0”.

return, the above read write driver 48 supplies writing

data to the magnetic head 19 on the basis of a writ

ing

control signal from the magnetic reading processing section

92. New data are written to the magnetic memory area 10

and the card 5 is returned.
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Is particularly inportant which shows the value of the card 5. Therefore,
in this enbodinment, this "card new bal ance" .

9 and the "rough estimte bal ance” of the above rough estimate
remai ning menory section 13 are updated in associ ation with each other.
For exanple, the cgrd new bal ance is updated in the same one-yen unit as
an adj ust ed anount! BHtS:e\BGSPTHR Gt or fillscgmfodiments nshet hegnpbhd, with

out i one NUHaG 37 M o APHRE 1805H coert fabel Bardfibion to the "

capacitive memory area 12; ‘Accordingly, required data are
freely rewritten to this magnetic memory area 10 so that
utility value of the card is high. Further, if
predetermined data are stored in the capacitive memory area
12, data are not easily regenerated so that alteration of
these data, etc. are prevented and reliability of the card
is improved. When data read from the rodgh estimate
remaining memory means 13 show the remaining amount ”0” of

- compensation, the reader judges that the card is invalid
irrespective of data stored in the magnetic memory area.
Accordingly, it is precisely judged whether the card is
valid or invalid. Therefore, the use of an unrighteous

card, etc. are prevented.

Second embodiment

A second embodiment of the present invention will
next be eiplained. F1G.6 is a perspective view showing a
state in which a capacitive data card in this embodiment is
exploded. FlG.7 is a longitudinal sectional view of the
capacitive data card.

The capacitive data card 5 in this embodiment has a
capacitive memory area 65 relative to storage of capacitive
data and a magnetic memory area 64 relative to storage of
magnetic data. For example, this capacitive data card 5 is

used as a prepaid card.

17



decreases in anmpunt. In this case, for exanple, if an anount of noney
equal to larger than the card new balance is stored as the rough estimte
bal ance, it is possible to check the prepaid card as invalid when the card
new bal ance is larger than the rough estimate bal ance, or when the rpugh
esti mat e bal ance L@lzero but the card new balance is |eft, It is not

necessary to updat %rﬂ?qﬁﬁuﬁ?ﬂﬁﬁﬁqtdfeme@&?ﬁnéEeBysﬁhénéthePméé@ﬁﬁi%nt
i Tor Cas IR e 4 ard, b IR AC A, BNPER: ThoF TASTRrBRdcE (0
Fixing | nf or Ml o e Sy eTREC s3e BREnaels nenulotheerts ©
exanpl e, varipyisforidiomftHenfsirTalle0n rdaPedkRIa 0 83UBEr L PERCLRYCH as
shape of a thin plate and manufactured by a synthetic resin
material, etc. constituting the capacitive data card 5. A
layer constituting the abnve capacitive memory area 65 is
superposed on a surface of_this layer constituting the
magnetic memory area 64. -
As shown in FIG. 8, this capacitive memory area 65 is
constructed by superposing a polyethylene film layer 65b on
the surfacg of a conductor evaporating 1ayer 6b5a. A
coating layer 66 is formed on a surface of the capacitive
memory area 65 thus constructed.
The capacitive data card has a basic structure
similar to that in the above first embodiment. For example,
magnetic tracks are formed in the above magnetic memory
area 64 in reading and writing directions of this card 5,
and the above electrodes are arranged in the above
capacitive memory area 65.
Fufther, similar to the above first embodiment, the
above fixing and variable information are written to both
the above memory areas 64 and 65. |
Similar to the above first embodiment, a reading or
~writing operation of each of data stored in the capacitive

data card 5 in this embodiment constructed as above is

performed by inserting and mounting the card to a reader as

18



information of a passenger interval of traffic facilities, a utilizin
| of a superhighway, etc. can be recorded on the magnetic neno

i nterva

area 10.

10
r eader

card taking- |n not or , netic

Next, the reader of the above card 5 will be

expl ained. As shown in FIG 3, the input output section of

of th|
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opti cal

sensor 29. The card feed base 21 puts

; 'Ih:s Sheet Has Been
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is constructed by superposing the magnetic memory area 65

on the surface of the capacitive memory area 64 as
mentioned above so that each of memory cépacities of the
magnetic memory area 64 and the capacitive memory area 65
can be increased.

In a modified example of this second embodiment, the
capacitive memory area 65 is formed on the surface of the
above substrate 63 and the magnetic memory area 64 is
superposed on the surface of this capacitive meméry area 65.
A means for increasing an occupying area of each of the
memory areas 64 and 65 by this superposing structure is
also considered.

However, in the case of this modifying structure in
the second embodiment, the magnetic memory area 64 exists
on a surface side of the card. Therefore, when the card is
inserted and mounted to the reader, read fesults show ON (1
among 1 and 0) among ON and OFF at any time. As this
result, the card having such a structure can be permanently
used so that such a card cannot be adopted as a prepaid
card.

On the other hand, in the case of the structure in
this embodiment, the above capacitive memory area 65 is
interposed between the reading head 15 of the reader and
the magnetic memory area 64. Accordingly, this reading

head 15 and the magnetic memory area 64 are separated from

g
ry
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a
a
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i EEE




feeds the card 5 until a position capable of perfornming reading and
witing operations. The feed rollers 22 are arranged as a feed device for
nmoving the card 5 until the position capable of performng the reading and
witing operations by applying noving force to the card 5 above this card

feed base 21.g4he faidl taki 'é&i%%%o%iéﬁ tﬁgpﬁéggsigoEﬁgi99n98¥ﬁ{0$8f

rotating these feed rollers e magnetic erforns e reading

and witing opaicfurdNs ofh AN, Cadal 8aht be ' ESREGle thi@ N EHBRHHLE | g
menory area 10. The cushion rubber case 8 is arranged just above the input

out put secti dredi dri amged 8urfater of nehe edkrd & bokemnedr dnbeedah@sen 24y and
functions as a pressing menber for pressing the card 5. The taper plate
8a is arrangekast regdisssiopgrditieati on converting nenber of a pressing
means . arranged on an upper face of this cushion rubber case 8.
This clearance size is determined by performance of
the reading head 15 and magnetic force of each of tracks
constituting the magnetic memory area 64. Accordingly, at
least one of a means for strengthening the above magnetic
force, a means for improving performance of the reading
head of the reader for performing reading and writing
operations of the capacitive data card 5 in this second
embodiment, and a means for holding the above clearance
size as small as possible, etec. is adopted to exactly
perform the reading and writing operations. However, such
means are constructed by techniques which can be determined

in design. Accordingly, no special explanation of such

means is required here.

‘Third embodiment

FIG. 9 shows a third embodiment of the present
invention. A capacitive data card 5 in accordance with
this embodiment is constructed as follows. Namely, a layer
constituting the abové capacitive.memory area 65 is formed
on one side of a substrate 63 formed in the shape of a thin
plate and manufactured by a synthetic resin material, etc.
A coating layer 66 is superposed on a surface of the
capacitive memory area 65. A layer constituting the above

This Sheet Has
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The lever 26 is arranged as an arm portion of the pressing neans to which
rollers 25, 25 for pressing this taper plate 8a from above are attached.
The sol enoid 27 is arranged.as an operating portion of the pressing neans
for operating this lever 26. The edgi ng sensor 28 or the optlcal sensor

bl i SRR SR (AN PIOEN IO e or BREL,
0.1 % o A bR b o et T ide 00K ¢
el ectrodes 4Zsurfgxardfangdd ilayere cbinRe iand ihBethugbRhgREtitratm&lgct r odes
' area 64. Constructions of the substrate 63, the magnetic

memory area 64 and the capacitive memory area 65 in this

embodiment are.similar to those of the capacitive data card

5 in accordance with the above second embodiment. .

Since the capacitive data card 5 in this embodiment

is cohstructed as above, the clearance size between the

above magnetic memory area 64 and a magnetic head can be

set to be smaller than that in the capacitive data card 5

in the second embodiment so that a magnetic head similar to

the conventional magnetic head can be used. As this result,

the construction of the reader can be simplified so that

system cost can be reduced. Further, the card can be

easily manufactured since the above layers constituting the

magnetic memory area 64 and the capacitive memory area 65

can be formed on front and rear faces of the substrate 63.

Fourth embodiment

FIG. 10 shows a fourth embodiment of the present
invention. A capacitive data card 5 in accordance with
this embodiment is constructed as follows. Namely, a layer
constituting the above capacitive memory area 65 is formed
on one side of a substrate 63 formed in the shape of a thin
plate and manufactured by a synthetic resin material, etc.

A coating layer 66 is superposed on a surface of the
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42 is set to be equal to the nunber of first electrodes 31 of the above
card 5. Further, simlar to the second electrode 32 of the above card 5, a
second el ectrode 43 is forned in an elongated shape. The el ectrodes 42
and 43 are arranged on a pad surface in positions corresponding to the

t I S t ha he electr S, 42 d the
;F22$$ohgg 2 é%ﬁ Oﬂ% reé%@@ﬁ]véﬁ%%Pﬁéhec% gaFSTtﬁ8n3£?$2F1%Fe§€EO%%%V%1 Snd
th nd el ar, e r an
thg :ggggd gl ec éﬁ% %"R)farrytera?g(sépeegt |1§elf3?r'cngﬁnze§gt Eéb §£h§%a e? ?f 1€ll?svvl tch

network 44. ayve SWibisdFaiet 68 K A4pSEYEERY VLY S qt&%rsﬁﬁpﬂ{rmed in
destinations of an anal og voltage to be supplied and sSupplies a required

vol tage to sellsctsthpene fofa ttihd nelfddinr ddesupdrpbstleor! gctipPigcd3of the
Further, a voltage generator 45 and a power source 47
layer constituting this magnetic memory area 64. A
printing layer 67 is superposed on a surface of the
polyethylene film layer 68. The constructions of the
substrate 63, the magnetic memory area 64 and the
capacitive memory area 65 in this embodiment are similar to
those of the capacitive data éard 5 in the above second
embodiment.
Since the capacitive data card 5 in this embodiment
is constructed as above, warp of the substrate 63 caﬁ bé
also prevented effectively in addition to operations and

effects obtained by the capacitive data card 5 in the above

second embodiment.

"Fifth embodiment

FIGS.. 11 to 13 show a card reader in accordance with
a fifth embodiment of the present invention. As shown in
FIG. 12, similar to the card reader described in the first
embodiment, this card reader has a CPU (micrdcomputer)
section 46 for controlling an operation of the entire card
reader. This CPU section 46 is connected to a voltage
generator 45, a magnetic head 19 and an IC card interface
circuit 77 in.addition to the above first electrodes 42,

the second electrode 43 and the switch network 44. The
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are arranged in the above input output section 6 in addition to the first
el ectrodes 42,the second electrode 43 and the switch network 44. The

vol tage generator 45 supplies the required voltage to each of the first
el ectrodes 42 or the second el ectrode 43 through this

12 SW t d det cts an outp

source 47 sup‘fﬂfh ne%"’é’cﬁf@&@d’@ | tHBRH ‘f)se%lc'qf"’d‘le‘\/r‘3(fie"01;1E %%ﬁetmgﬁ?'?%ﬂut
octL on O, 2y R AL o BoCBULARL LG ER SRR LRI
the switch network 44, and detects an output voltage. The
IC card intérfacé circuit 77 electrically operates an
integrated circuit of an IC card. These elements are
operated on the basis of commands from the CPU section 46.

As shown in FIG. 13, the above CPU section 46 has a
capacitive data reading section 72a magnetic data reéding
section 71 and an IC data reading section 73. The
capacitive data reading section 72 judges whether reading
and writing processings and a reading operation of
capacitive data are normal or not. The magnetic data
reading section 71 judges whether reading and writing
processings and a reading operation of magnetic data are
normal or not. The IC data reading section 73 judges
whether reading and writing processings and a reading
operation of the IC card are normal or not.

Further, the CPU section 46 has a card classification
judging section 74, a card data processing section 75 and a
control section 76. The card classification judging
section 74 judges a classification of the card 5 inserted
into the reader on the basis of the read results of card
data in each of the above reading sections 71, 72 and 73.
The card data processing section 75 performs predetermined
processing on the basis of the read card data. The control
section 76 generally controls an operation of each of the

above sections. The constructions of the respective
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t he above construction is controlled by a CPU 46. As shown in FIGS5, this
CPU 46 has a capacitive reading processing section 51 for controlling
reading and witing operations of capacitive data, a magnetic reading
writing processing section 52 for controlling reading and witing

operations  ofodRGEIS: AR A I%A HECLAg 3360L90: 8101 Sgkipo data

contents, etc. , and a control decti’on or gene

operations ofsddieseh SEL! I card dat%ﬂpQ%%%%Egﬁﬁ QECEESna?Qvgnae@ﬂgr Wil |

next be explained. Wen a card 5 1s inserted into the input output

section 6 frotodtwwcayet fiead 6asa 2he ChE Sd4QS 482.in22hik0bAb6Mi RYnt he
card taking-in notor 23 give noving force to the card 5 fromits rear face

so that the carel phsislksr tdrtdueglcansa rmegrienisc ofiealel8aphbithis cas@inghi s

magnetic head 19 reads magnetic data froma track 11 of the card.
processing section 51, the magnetic reading processing
section 52, the card data processing section 53 and the
control section 54 in the CPU 46 constituting the card
reader in the first embodiment. Accordingly, a detailed
explanation of the constructions and operations of these
sections is omitted here.

This embodiment differs from the first embodiment as
follows. Namely, when the above card classification-
judging section 74 judges that card includes none of.the
magnetic data and the capacitive data, or judges that the
card includes only the magnetic data, there is a
possibility that the inserted card 5 is an IC card.
Therefore, a reading operation of the IC cardlis
subsequently performed. It is expected that a card
including all of the magnetic data, the capacitive data and
the IC card data, or a card including two kinds of data
among these data is issued. Accordingly, for example, if a
predetermined mode is sef in the card feader in such a case,
the reading operation of ail the data can be executed.

In the reading operation of the IC card data, the
card 5 is further moved by rollers (not shown in the

drawings) and an edging sensor 31 or an optical sensor 32

detects that the card 5 reaches an end edge portion of the

eet Has Been Reram‘-d
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These magnetic data are transmtted to the nagnetic reading processing
section 52 through the read wite driver 49. Subsequently, when the above
card 5 is fed and reaches the input output section 6, the edgi ng sensor 28
or the optical sensor 29 detects that the card 5 is inserted in a

redeterm ned, posjtion. . Thus,, the sol enoid .27 is turned on. When t he
golenoid 27 iE&hTﬁrﬂﬂFQﬂﬁ $8f i ah | 1noi dnofhis position, the reader and
13

the ever 26 Fovtaial Bt th The BRrte drecrier P lenily “Frnirerodrs
25, 25 are rofQtefbs Gt Y& HARY card interface circuit 77.

The IC card interface circuit 77 then provides
Address information, etc. to the card 5 and reads data from
a memory on the basis of commands from the IC data reading
section 73. Further, the IC data reading section 73 judges
whether read results of these data are right or wrong, and
also analyzes these data. The card blaséification judging
section 74 judges on the basis of the right wrong
information of these read results whether or not the
inserted card 5 includes the IC card data. When it is
judged that the card 5 includes the IC card data, the card
data processing section 75 performs data processing with
respect to the IC card. The other processings are similar
to those of the card reader in the first embodiment.
Accordingly, a detailed explanation of these processings is

omitted here.

Industrial utilization possibility

As explained above, a capacitive data card in
accordance with claim 1 comprises a capacitive memory area
and a magnetic memory areé. Accordingly, required data are
ffeely rewritten so that the capacitive data card is of
high utility value. Further, since predetermined data are
not easily regenerated, alteration of data, etc. are

prevented so that reliability of the capacitive data card
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plate 8a is noved in an increasing direction in height. Wile a taper face
i's pressed, the cushion rubber case 8 is pressed downward and uniform
pressing force is applied to the card 5 through the cushion rubber.

When it is detected that the card 5 has thus reached The input output I
section 6 and,the card is inserted in a predeternned position, a signa
is outputted 9 {%%r%V$$th Ihethby capacddd wendatpucag dais usedsasntor ned

t hat readabl e__and. witable states. are set.. Thuys, .a closeq circuit having
air capacitor%r?%a*%,;% ’be‘?é\%erf’tt Dardlgeand the cagdt 1Soht1§Ht section

“npat out put sect | oh bt ARIEI I & of 302 SRRt fEehTTan o
signal is OUkPHOEEH &0t fndfd Irifa il il wRhRGYY 985 s92nofiZngOBNERLEH 1O the
above second el ectrode 43on the basis of a réading control" signal fromthe
capaci tive reasl hgaps ccBSslid\Oremaining amount of compensation recorded
on the card by a bit amount is provided in the capacitive
memory area. Accordingly required data are freely
rewritten in cooperation with the magnetic memory area.
- Further, the remaining_amount_of the card compensation can
Be displayed by a small bit number. Furthermore, since
these remaining data are not easily regenerated,
reliability of. the card is improved.
Further, the capacitive data card in accordance with
each of claim 3 and 4 of the present invention can
increase a memory capacity of each of the capacitive memory
area.and the magnetic memory area. Accordingly, this
capacitive data card can be also utilized in a field
requiring a larger amount of information in addition to the
effects of prevention of the alteration of data included in
the conveﬁtional capacitive data card, etc.
In accordance with claim 5 of the present invention,
the capacitive data card is also used as an IC card. For
example, the capacitive memory area can be also utilized as
a security area for preventing alteration of the IC card.
A capacitive data card reader in accordance with each
of claims 6 and 7 of the present invention is constructed

such that it is judged that the card is invalid
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section 51 so that "an el ectrode through which an electric current flows"

I s designated. The electric current then flows through this el ectrode and
information of a bit thereof is réead. This procedure is repeated and al
second electrodes 43 and all pairs of first electrodes 42, 42 connected to
t hese second el ectrodes 43 are designated and an el ectric current flows

t hrough t hesdIdeseecddde ¢f dgie sapref*egpsf}é?e'aa%ﬁb%trgermrx HX%%rd 5 are
read. '

oper ati on of " daFa EoRd TTLP A FAHD EidnaieaTeRRLRING BERLT DR S hecks
in the foll QU RueeRdHiGacgther RBE.Ha1ReEPN £OtPs Ffodi Ay

judged that the card is valid and invalid. Therefore, the
use of an unrighteous card, etc. can be prevented. Further,
the capacitive data card reader of claim 7 has the
advantage in that it is not necessary to respectively use
the reader corresponding to the type of the IC card with

the result that a complicated operation is no more required.
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First, it is confirmed whether all bit data in the ro h estl

remai ni ng nmenory section 13 show zero (shovm ng tgm“n E“ B‘I l‘ ted and

cut). Wien all the bit data show zero, is jud the card

5 is vanished. Accordingly, neasures for coIIectlnghthe card 5, etf. a;e
aken by an ol |l ecting nmechanism In this case, contents o

Ehe "cayd neaﬂﬁgﬁgﬁiéﬂﬁihﬁ'(f3r1 tge nagnetlc menory area 10 are negl ected
as invalid data. Bgrd gfm/bala ce" of ,the magnetic nmenory area

10 and the "rough eg\‘ﬁﬁFﬁ’ '8 £8L3 G fle cPﬁﬂﬁﬁségglﬁaﬁépa?éﬁﬁYﬁlng
ol anter s 1henen ek HhC ARG Wbl oTRT0e AbkELend? R nbeBe 1L, ged

bal ance" is larger roug

as an [ nval | herfoyl sxuh R3S WiS% Q! naBhbRqb! BachNi S card, etc. are taken.
In this case, as nentioned above, it IS set as a prem se -

2. A capacitive data card comprising a capacitive
memory area for storing capacitive data and a magnetic
memory area for storing magnetic data, said capacitive
memory area has a rough estimate remaining memory means
showing a rough estimate of the remaining amount of
compensation recorded on the card by a bit amount.

3. A capacitive data card comprising a capacitive
memory area for storing capacitive data and a magnetic
memory area for storing magnetic data, wherein a layer
constituting said magnetic memory area is formed on the
surface of a substrate having the shape of a thin plate,
and a layer constituting said capacitive memory area is
superposed on a surface of the layer constituting said
magnetic memory area.

4. A capacitive data card comprising a capacitive
memory area for storing capacitive data and a magnetic
memory area for storing magnetic data, wherein a layer
constituting said capacitive memory area is formed on one
side of a substrate having the shape of a thin plate, and a
layer constituting fhe magnetic memory area is formed on
the other side of the substrate.

5. A capacitive data card comprising a capacitive

memory area for storing capacitive data and a magnetic
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that the card is nanaged such t estlnate bal ance” is equa
ta or greater than the "card ne Hml tinme. Further, if
necessary, fixing information sto¥rede! et|c menory area 10 and
fixing information stored in the capaC|t|ve nenory area 12 and

hen Cose Moty red K MM AL AR stibro"TATeR cara i<

When these fixing informtion ree MA %al

12110 3 Do R0 IUERLES AN TNYRA, ren 1 fopaoon g
side of a substrate having the shape of a thin plate, and a
coating layer is formed on a surface of the layer
constituting the capacitive memory area, and a layer
constituting the magnetic memory area is formed on the
other side of the substrate having said thin plate shape
and a coating layer is.superposed on a surface of the layer
constituting said magnetic memory area.

6. The capacitive data card according to any one of
claims 1 to 5, wherein data stored in said magnetic memory
area include a form stored in an IC chip.

7. A capacitive data card reader comprisiﬁg the
steps of a first input output means for stqring data in the
capacitive memory area of the capacitive data card
according to any one of claims 1 to 6 or reading the data
stored therein, and a second input output means for storing
data in said magnetic memory area or reading the data
stored therein.

8. A capacitive data card reader comprising a first
input output means for storing data in the capacitive
memory area of the capacitive data card according to any
one of claims 2 to 6 or reading the data stored therein,
and a second'input output means for storing data'in said
magnetic memory area or reading the data stored therein,
and a checking means for judging that the card is invalid

irrespective of the data stored in.said magnetic memory

T

This Sheet Has Be een

Wi v s




magnetic nenory area 10 tend easi |y influenced by magneti sm and
there is a possibility that ”mﬁu Iﬁﬂm are easily erased, etc.
When the card 5is judged as d-as a checking result this
card 5 functions as a prepal d card and a card anount adj ustnent is rrade SO

that th h wi
re?pect ?vef?r%ﬁ né)'fo r}ﬁa reagﬂefi”é“ g§°§5 ef% Qﬁg ?Eggaégigépﬁ vg
menory area Lgemox;&, medted &4 epIael eﬁ‘rghtnt gn daQat the card 5 in addition to

t hi s adj ust nent second el ectrode a pair of first electrodes 42,
42 connected to this second electrode 43 are de5|gnated on the basis of a
writing control signal from the capacitive readi ng processing section 51.
A witing. electric signal flows through these el ectrodes so that a
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designated fuse is nelted and cut. Wen a circuit having the fuse 33

melted and cut is forned, bit data become "0". On the other hand, the bit
data beconme "1" in a closed circuit having a fuse 33 unnelted and uncut.
Thus, desirable binary data are witten to the card. Thereafter, at

the tinme of noving the carghﬁ%fﬂkcfwﬂﬁﬂyﬁE ?qﬁgﬁgﬁﬁ?ﬁread wite driver 48

supplies witing data to e nmagnetl1c hea e basis of a witing

control signal Tromd e SRnetinfy AU ¢ A8 TN nS Sk AVenBfy BEVRUata

are witten to the magnetic nenory area 1 and the car 'S returned.

;6 - capacitive data card in which a fuse is built in a circuit
of the card and a data bit is represented by a state df the
fuse and to a reader of the capacitive data card. An
object of the present invenfion is to provide a capacitive
data card having high utility value and high reliability
and a reader thereof. The capacitive data card comprises a
capacitive memory area for storing bits relative to
capacitive datalin accordance with a resistance state of a
fuse which is built in a circuit of the card, that is, a
state for flowing an electric current through the circuit
is set when the fuse is intact, and resistance of the

circuit is substantiélly iﬁcreased when the fuse blows out,

and a magnetic memory area for storing magnetic data.

This Sheet Has Been Reﬂlaced

AR

31




Thus, according to this enbodi nent, the magnetic nenory area 10 is fornmed
in the card 5 in addition to the capacitive nenory area 12. Accordingly,
required data are freely rewitten to this nagnetic nenory area 10 so that
utility value of the card is high. Further, if predeterm ned data are
stored in the capacitive nenory area %% g% a are :not easily regenerated
so that alteration of these data, et@. gJ grevented and reliability of
the card is inproved. Wien data read fromthe rough estimte renaining
menory neans 13 show the remai ni ng amount "0" of conpensation, the reader
judges that thgs.cagd is invalid irrespective of data stored in the
magnetic nenory area. Accordingly, it is precisely judged whether the card
is valid or §INVGARACI TIN'WB READINGt WR ITI®GOPROCESSINGhEEQVSON

52 MAGNETIC READING.WRITING PROCESSING SECTION
53 DATA CHECKING SECTION
54 CONTROL SECTION

FIG, 12

46 CPU SECTION

45 VOLTAGE GENERATOR
77 1C CARD INTERFACE
19 MAGNETIC HEAD

44 SWITCH NETWORK

FIG. 13

71 MAGNETIC DATA READING WRITING SECTION
72 CAPACITiVE DATA READING WRITING SECTION
73 1C DATA READING WRITINGS ECTION

74 CARD CLASSIFICATION JUDGING SECTION

75 CARD DATA PROCESSING SECTION

76 CONTROL SECTION
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card, etc. are prevented. Second enbodi nment A second enbodi nent of
the present invention will next be explained. FIG 6 is a perspective view
showing a state in which a capacitive data card in this enbodinent is
exploded. FIG 7 is a longitudinal sectional view of the capacitive data
card. The capacitive data card 5 in this enbodi nrent has a capacitive
menory area 65 relative to storage of capacitive data and a magnetic
menory area 64 relative to storage of nmagnetic data. For exanple, this
capacitive data card 5 is wused as a prepaid card.

17

Fig.1
10 N
[ /
I—
= 2| 5
L . M|
| T
13 12
Fig.2
3t 5
¢35y
331 S —33
| (
L
32

VW7



The above capacitive nenory area 65 and the magnetic nenory area 64 are
constructed as shown in FIGS. 6 and 7. Nanely, a layer constituting this
magnetic nenory area 64 is forned on the surface of a substrate 63 forned
in the shape of a thin plate and manufactured by a synthetic resin
material, etc. constituting the capacitive data card 5. A |ayer
constituting the above capacitive nenory area 65 is superposed on a

surface of this |ayer

constituting the .magpetic nmenory area 64. As

shown in FIG 8, this capacitive nenn?i'agé 65 is constructed by
super posi ng a pol yet hyl ene ﬂléglayer 65b on the surface of a conductor

evaporating |layer 65a. A 7
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coating layer 66 is forned on a surface of the capacitive nenory area 65
t hus constructed. The capacitive data card has a basic structure
simlar to that in the above first enbodi nent. For exanple, magnetic
tracks are formed in the above nmagnetic nenory area 64 in reading and
witing directions of this card 5, and the above el ectrodes are arranged

in the above capacitive nenory area 65. Further, simlar to the
above first enbodi nent, the above fixing and -variable information are
witten to both the above nenory areas 64 and 65. Simlar to the

above first enbodinment, a reading or witing operation of each of data
stored in the capacitive data card 5 in this enbodi nent constructed as
above is perforned by inserting and nounting the card.to a reader as

Fig.b
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18 shown in the first enbodinent. In particular, the capacitive
data card 5 in accordance with this enbodi nent is constructed by

super posing the capacitive nenory area 65 on the surface of the magnetic
menory area 64 as nentioned above so that each of nenory capacities of the
magneti c nenory area 64 and the capacitive nmenory area 65 can be increased.
In a nodified exanple of this second enbodi nent, the capacitive nenory
area 65 is formed on the surface of the above substrate 63 and the
magneti c nenory area 64 is superposed on the surface of this capacitive
menory area 65. A nmeans for increasing an occupying area of each of the
menory areas 64 and 65 by this superpobBing.6tructure is

Fig7
5
6? 66 J
| )
64 63
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al so consi dered. However, in the case of this nodifying structure in
the second enbodi nent, the nmagnetic nenory area 64 exists on a surface
side of the card. Therefore, when the card is inserted and nounted to the
reader, read results show ON (1 anong 1 and 0) anong ON and OFF at any
time. As this result, the card having such a structure can be permanently
used so that such a card cannot be adopted as a prepaid card. On the
ot her hand, in the case of the structure in the above nentioned second
enbodi ment, the above capacitive nmenory area 65 is interposed between the
magneti c head 19 of the reader and the magnetic nenory area 64.
Accordingly, this reading head 19 and the nmagnetic nenory area 64 are
separated from each ot her Fie8

. 6‘50

Fi gﬁIO
65 66
R

64 —68

67
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19 In conparison with the case of the conventional structure.
Therefore, a clearance size between the readi ng head 15 and a surface of
the card 5 becones inportant in an exact reading operation. Thi s

cl earance size is determ ned by perfornmance of the reading head 15 and
magnetic force of each of tracks constituting the nmagnetic nmenory area 64.
Accordingly, at |least one of a neans for strengthening the above nmagnetic
force, a neans for inproving performmg¢e df{the reading head of the reader
for performng reading and witing operations of the capacitive data card 5
in this second enbodinment, 28d a neans for hol ding the above cl earance

size as small as possible, I s adopted_to exac performthe reading
and witing operations. Hojwever] such nean re codstructed by techni ques
whi ch can be determ ned in desi;n. Accordin re—ppeehal expl anation of
such nmeans is required herg. 260
>3a 23b 220 31
2i1 ~ g1+ 19 7 28
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- Third enbodi nent FIG 9 shows a third enbodi nent of the present

I nvention. A capacitive data card 5 in accordance with this enbodinent is
constructed as follows. Nanely, a |ayer constituting the above capacitive
menory area 65 is formed on one side of a substrate 63 fornmed in the shape
of a thin plate and manufactured by a synthetic resin material, etc. A
coating layer 66 is superposed on a surf aGe 108 the capacitive nenory area
65. A layer constituting the above 20
magnetic nenory area 64 is formed on the other sidé“%f the above substrate

63. A printing |aygr—67++s—stperposet—onr—a
71
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surface of this layer constituting this magnetic nmenory area 64.
Constructions of the substrate 63 the nmagnetic nmenory area 64 and the
capacitive menmory area 65 in this enbodinent are sinmilar to those of the
capacitive data card 5 in accordance with the above second enbodi nent.
Since the capacitive data gard 5 ip this enbodinment is constructed as
above, the Jf Fﬁn83 §§?§e§efﬁﬁgﬁlf%e above magnetic nenory area 64 and a

magnetic head cagyevesel ihothe SHBYL SodvViaivall iclphbecsppagative data

card 5 in the secon hbodi ment so that a magnetic simlar to the

conventi onalcaFRgneliite Beadchangde £Hef. arurubed seatkt to hhesednstatetion
of the reader can be sinplified so that system cost can be reduced.

Further, {héydutniag bet ¢heirysistorf Rl wedhsitndateheaabotebeayers
constituting the nmagnetic nennrx area 64 and the capacitive nenory_area 65
can be forne@sddyf regengnatedar Aeeerdiglhe sdmeer date gze not easily

regenerated, alteration of the data is prevented and the
capacitive data card has high reliability as merits.
However, a constant limit is imposed on update of data

. stored in the card so that a problem exists in that utility
value of the card cannot be sufficiently fulfilled.

In consideration of such a situation, the present

invention provides a capacitive data card.with high utility
value and high reliability, and also provides a reader of

. this capacitive data card.

DISCLOSURE OF THE INVENTION

To.achieve the above object, a capacitive data card
according to claim 1 comprises a capacitive memory area for
storing bits relative to capacitive data in accordance with
a resistance state of a fuse which is built in a circuit of
the card, that is, a state for flowing an electric current
through the circuit is set when the fuse is intact, and
resistance of the circuit is substantially increased when
the fuse blows out, and a magnetic memory area for storing
magnetic data.

Further, the above mentioned capacitive memory area

comprises a rough estimate remaining means which shows a rough
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Fourth embodi nment FIG 10 shows a fourth enbodi ment of the present

I nvention. A capacitive data card 5 in accordance wwth this enbodinent is

constructed as follows. Nanely, a |layer constituting the above capacitive

menory area 65 is formed on one side of a substrate 63 fornmed in the shape

of a thin plate and panufactured by a t het i i terial . .
coating | ay@stggate %ﬁ&SFpB%%ﬂW%ZQQPEgg ‘g‘?’hﬁc‘ﬂlrasegél%nn%eg‘r’{"&d i fhe A

21 ca htive nory area 65. A layer constituting the above
magneti c neﬁﬁﬁspgﬁeg 8Z%rs formed on the other side of the

A capacitive data card according to claim 2 comprises
a capacitive memory area for storing capacitive data and a
magnetic memory area for storing magnetic data, and a layer
constituting the magnetic memory area is provided on the
surface of a substrate having the'shape of a thin plate,
and a layer constituting the capacitive memory area is
superposéd on a surface of the layer constifuting the
magnetic memory area.

A capacitive data card according to claim 3 comprises
a capacitive memory area for storing capacitive date, and a
magnetic memory area\for storing magnetic data, and a layer
constituting the capacitive memory area is formedlon one
side of a substrate having the shape of a thin plate, and a
layer constituting the magnetic memory area is formed on
the other side of the substrate. In this case, according
to claim 4, a coating layer in the shape of a thin film
which is made of a polyethylene film, etc. is desirably
superposed on both of the surface of the capacitive memory
area 1ayer and the magnetic memory area layer to prevent
warp of the substrate.

According to claim 5 of the present invention, the
capacitive data card may have a construction in which data

stored in the magnetic memory area are stored into a well-

REPLACEMENT SHEET,
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above substrate 63. A polyethylene filmlayer 68 forned in the shape of a
thin filmis superposed on'a surface of the |ayer constituting this
magneti c nenory area 64. A printing |layer 67 is superposed on a surface of
the polyethylene filmlayer 68. The constructions of the substrate 63,

t he magneti gy¥w0IY @hgs. 64 and the capacitive menory area 65 in this
-enbodi nent are simlar to those of the capacitive data card 5 in the above
second enbodi meln. the othSimhandhea capacitive ddataacard deader abcosrding
enbodi nent  is constructed as above, warp of. the substrate 63 can be also
prevented efticeelaim|6compaiigesisofiitat dpwudt Puwtpu himganst fer st oging date by

the capacitiyve data card. 5 in the above s c?pd enbodi nent . Fift
enbodi nent 1R the capacitive memory area of the capacitive data card or

reading the data stored therein, a second input output
means for storing data to the magnetic memory area or
reading the data stored therein, and a checking means for
judging that the card is invalid irrespective of the data
stored in the magnetic memory area whén data read from the

capacitive memory area are predetermined data.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G.1 is a view showing a capacitive data card in
accordance with a first embodiment of the present invention.

FIG.2 is a block diagram showing the circuit
construction of a capacitive memory area in accordance with
this embodiment.

F1G.3 is a view showing an input output section of a
capacitive data éard reader in accordance with this
embodiment. |

FIG.4 is a block diagram showing the construction of

REPLACEMENT SHEET
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FIGS. 11 to 13 show a card reader in accordance with a fifth enbodi nent of
the present invention. As shown in FIG 12, simlar to the card reader
described in the first enbodinent, this card reader has a CPU

(m croconput er)

section 46 for controlling an operation of the entire card

reader. Thi ?ﬁgm Ré(l: MB%QQ?QF %lﬁdllﬁ ]y(gNtage generator 45, a

magneti c he

car ace |n addition to the above

first eIectrpggg%zgﬁboéﬂﬂﬁn&econd el ectrode 43 and the switch network 44.

The

22 vol t age generator 45 supplies

a required vol t agkhd embaciimehts of the present invention will be now

explained with reference to the drawings.

FIG. 1 shows a capacitive data card 5 in accordance
with a first embodiment of the present invention. This
card 5 has a capacitive memory area 12 relative to storage
of capacitive data and a magnetic memory area 10 relative
to storage of magnetic data, and is normally used as a
“prepaid card”.

Magnetic tracks 11 are formed in the above magnetic
memory area 10 in reading and writing directions of the
card 5. Although, the number of magnetic tracks 11 is set
to three in this embodiment, it is not limited to three and
many vary according to a memory amount depending on a use
purpose.of the card 5.

Data are stored in the above tracks 11 in an
information character order. A cyclic redundancy check
code (CRC code) for a reading check is formed in recorded
effectiVe data. For example, magnetic characteristics and.
an information recording format in the magnetic memory area
10 may be based on Japanese Industrial Standard (JIS).

In regard to the above capacitive memory area 12, a
plurality of first electrodes 31 are arranged in one line on one
surface of the card 5 and second electrodes 32 formed in a strip
shape are arranged on_the other surface of the card 5 in a
parallel position to the first electrodes 31 as shown in FIG.
2, such that this arrangement is in conformity with an electrode
arrangement of an input output section 6 (see FIG. 3 and FIG.

7
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the first electrodes 42 or the second electrode 43 through the switch
network 44, and detects an output voltage. The IC card interface 77

el ectrically operates an integrated circuit of an I C card. These el enents
are operated on the basis of conmands fromthe CPU section 46. As

shown in FI 13, the ab CPU t] 46 h Lt di
section 72a Hadifacra el daretu nit SLerrered Postp EYIRE EREE Pdrng
section 73. Wi AP thke sU2kack e Bl SERIAAT 143 ddees wbsbhep §gading
and witing processings and a readi ng operatlion of capacitive data are

normal or nQiarafn® 1NBAREt theddtine &LathOOf HESt idlrechlodedgss. whet her .readi ng
and witing processings and a reading operation of nagnetic data are

normal or not. TiEadhCofatther farshgebectiodey B jiddgpannenttedhér thadi ng and
witing processings and a reading Qperation of the I1C card are normal or
not . second electrode 32 through a fuse 33. When this fuse 33

is intact, an electric current freely flows between each of

the first electrodes 31 and the second electrode 32, and a

very small resistance state is set. When the fuse 33 is

Eurned out, an increase in resistance sufficient to reduce

the flow of the electric current is caused.

Gengrally, card information recorded on thé “prepaid
card” has two types of information, i.e., fixing
information not rewritten and variable information
rewritten in a card use, etc.

The above .fixing information includes “card issuer
number”, ”cérd issuing date”, “nominal value of card”, “the
term of validity of card”, “card usable data (a code
written to show that the card is usable at the time of
issuing card)”, “password number (a number for recognizing
by the system that a card user is the registered person)”,
and the like. The variable information includes “the card
previous balance (the balance before settlement of
acéounts)”, “the card new balance (the balance after
settlement of accounts)”, “used device number (device
number of settlement of accounts)”, “used store (store

number of settlement of accounts)”, and the like. For

example, in the case of an amount of money, the card

REPLACEMENT SHEET|
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Further, the CPU section 46 has a card classification judging section 74,
a card data processing section 75 and a- control section 76. The card
classification judging section 74 judges a classification of the card 5
inserted into the reader on the basis of the read results of card data in

each of the ghowe ¢hadls 3%r596t &H”én@pe?@tﬁ&d d7131~ec1?1%n‘3%grg8?as8r ocessi ng

section 75 perforns predeterm ned processlng he basis of the read card

data. The cofHdtOltheSaGivie@n266i9epstatéd £&Oidd!a pAh @Bar aki ancehteach of
the above sections. The constructions of the respective

23 rHad, ng heeaboildess725, 7256 she vevaker assithatathentppdgi ng section
74, the card data processing section 75 and the
plate 8a is moved in an increasing direction in height.
While a taper face is pressed, the cﬁshion rubber case 8 1is
pressed dowhward and uniform pressing force is applied to
the card 5 through the cushion rubber.

When it is detected that the card 5 has thus reached
The input output section 6 and the card 5 is inserted in a
predetermined position, a signal is outputted to the switch
network 44 and the CPU 46 and it is informed that readable
and writable states are set. Thus, a closed circuit having

| air capacitors is formed between the‘card 5 and the input
output section 6, and the reading and writing operations of
data can be executed by the input output section 6.

At the time of reading the above data, a signal is
outputted to a pair of first electrodes 42, 42 connected to
the above second electrode 43on the basis of a reading
control signal from the capacitive reading processing
section 51 so that “an electrode through which an electric
current flows” is designated. The electric current then
flows through this elecfrode and information of a bit
thereof is read. This procedure is repeated and all second
electrodes 43 and all pairs of first electrodes 42, 42
connected to these second electrodes 43 are designated and

an electric current flows through these electrodes so that

all registered contents of the card 5 are read.

REPLACEMENT SHEET
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control section 76 in the CPU section 46 in this enbodinent are simlar to
the constructions of the capacitive readi ng processing section 51, the
magneti c readi ng processing section 52, the data checking section 53 and
the control section 54 in the CPU 46 constituting the card reader in the

first enbodiment.. ccqr.di ngl 3 tai . ti of the
constructi on%h%% 1cppetﬁ‘;let %ﬁg%pf}ﬁpﬂgggeggbt i %ﬁgz%@&g&n@%@éd(@gr e. Thi s
embodi ment c%iﬂéﬂ#%fﬁéﬂ@é&%?c ySE SHPRELIPRANGS widH G s Nabeldymenpen the
above card classification judging section 74 judges that card includes none
of the nagneid codattauarddt b NaAPdsing dhe acamicijtidgemenbny diwa &b dn

I ncl udes only the nagnetic data, there is a possibility that the inserted

card 5 i s anthe sumnfceThdr thorragre teadenpraperasi 6h af mend iogedapgore
subsequently performed, It is expected that a_card includjnglall of the

magnetic dat® thad @ashc Pt DRmeBY LanRfi ties Pé gg?cp%ﬁﬁ%§1QJ epocdr gres
| ncl udi ng_ two, ki nngtthge]; rﬁ%ﬁ)te@a i%ggggmteﬂgf‘f gﬁ&% 65 da Ui ‘ri-%%rs%'dr.‘gl y, for

exanple, if 4;%%3 'S Se he” card reader in such a case,

the reading oper afy on ifgdliled URaHR18 68NchEs AR ECbubodindhit, ! Reer €adi ng

operation of the 1C car the card 5 1s further noved by rollers (not
shown in thecgfan 108 midriynareeadsr iandotfed abwVviches aiut fad@ nd shesor 28

or an edgi ng sensor 31 installed separately and the above said opti cal
sensor 29 orabwvepiilsirastendd® add ithst mhEpdt tepaemery ampat &4 itshat the card
5 reaches an end edge portion of the input - L. 24
superposed on the surface of this capacitive memory area 65.
A means for increasing an occupying area of each of the
memory areas 64 and 65 by this superposing structure is
also considered.
However, in the case of this modifying structure in
the second embodiment, the magnetic meﬁory area 64 exists
on a surface side of the cérd. Therefore, when the card is
inserted and mounted to the reader, read results show ON (1
among 1 and O) among ON and OFF at any time. As this
result, the card having such a structure can be permanently
used so that such a card cannot be adopted as a prepaid
card.
On the other hand, in the case of the structure in the above
mentioned second embodiment, the-above capacitive memory area
65 is interposed between the magnetic head 19 of the reader and

the magnetic memory area 64. Accordingly, this reading head 19

and the magnetic memory area 64 are separated from each other

REPLACEMENT SHEET
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out put section 6. In this position, the reader an a termnal formed in
the card 5 are electrically connected to each other by the IC card

interface 77. The IC card interface then provi des Address information,
etc. to the card 5 and reads data froma nmenory on the basis of commands
fromthe IC gda S8 Sgh SP 3 upkh g3 gection
73 judges mhether rea esuf% g?g ﬁ%gg ggtghgrggﬁybﬁt1gﬁﬁaﬁgnQnggr al so

anal yzes t hepgef¥icre, The ctahdafib8ssiid Gritwaen WHEI PEa8ESE ilyud’45 uddea on
t he basis of the rlght wong information of these read results whether or

not the insesurefhanaraf Stliencdardbd theedn@scdmpoddbat Nheani bxast] wegddnghat
the card 5 includes the IC card data, the card data processing section 75
perforns datePenaddeddsi ng with respect to the IC card. The other processings
are simlar to tgﬂg1 of. the card. reader ,ip the f rst eng odi ment

Accor di ngl y, § Gl oBTPERAEIER OF SRESKRHRL & e STBEBfe; PEd her e.

the reading head 15 and magnetic force of each of tracks
constituting the magnetic memory area 64. Accordingly, at
least one of a means for strengthening the above magnetic
force, a means for improving performance of thé reading
head of the reader for performing reading and writing
operations df the capacitive data card 5 in this second
embodiment, and a means for holding the above clearance
size as small as possible, etc. is adopted to exactly
perform the reading and writing operations. However, such
means are constructed by techniques which can be determined
in design. Accordingly, no special explanation of such

means is required here.

Third embodiment

FIG. 9 shows a third embodiment of the present
invention. A capacitive data card 5 in accordance with
this émbodiment is constructed as follows. Namely, a layer
constituting the above capacitive memory area 65 is formed
on one side of a substrate 63 formed in the shape of a thin
plate and manufactured by a synthetic resin material, etc.
A coating layer 66 is superposed on a surface of the

capacitive memory area 65. A layer constituting the above
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I ndustrial utilization possibility As expl ai ned above, a capacitive
data card in accordance with claiml conprises a capacitive nenory area and
a magnetic nmenory area. Accordingly, required data are freely rewitten so
that the capacitive data card is of high utility value. Further, since.

or et er 1 gk LA S ondlS 2538 by BECFREREL S, B4 FAREh 0 et
B0 e, TR A e Koyt oY 4] symogeaof g
esti mate rengiFfdie M sT@afer constituting this magnetic memory
area 64. Constructions of the substrate 63 the magnetic
memory area 64 and fhe capacitive memory area 65 in this
embodiment are similar to those of the capacitive data card
5 in accordance with the above second embodiment.
| Since the capacitive data card 5 in this embodiment
is constructed as above, the clearance size between the
above magnetic memory area 64 and a magnetic head can be
set to be smaller than that in the capacitive data card 5
in the second embodiment so that a magnetic head siﬁilar to
the conventional magnetic head can be used. As this result,
the construction of the reader can be simplified so that
syétem cost can be reduced. Further, the card can be
easily manufactured since the above layers constituting the
magnetic memory area 64 and the capacitive memory area 65

can be formed on front and rear faces of the substrate 63.

Fourth embodiment

FIG. 10 shows a fourth embodiment of the present
invention. A capacitive data card 5 in accordance with
this embodiment is constructed as follows. Namely, a layer
constituting the above capacitive memory area 65 is formed
on one side of a substrate 63 formed in the shape of a thin
plate and manufactured by a synthetid resin material, etc.

A coating layer 66 is superposed on a surface of the

21
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showi ng a rough estimate of the renaining anount of conpensation recorded
on the card by a bit anmount is provided in the capacitive nenory area.
Accordingly required data are freely rewitten in cooperation with the
magnetic nenory area. Further t he renaining amount of the card

ti be.di i t nbh Furth
fhese romal nRESGAEA"E: BoRSEY 2ot ogdhdaedd coRati ShEFPEy TRy h¥ Card i s
| mproved. Eagﬁ%&@%em&? §PDL "Vse f%qfnﬁedc%rndth@ 8thordgnge ¥ t{peach of
claims 2 to € prese I nventi'on can 1ncrease a nenory capacity of

each of the gbpael suBStPROBr§32r eR I gy BRGNS R TRFDF Y68 £érmed in
Accordingly, this capacitive data card can be also utilized in a field

requiring a lthegshapeoofitaothimfbilmtiorsuperpddeti on tosthtaeé feltthef
prevention of the alteration of data included in the conventi onal
capacitive ddeyegacansgituting this megnatdsnaenaryhateai f¢5 of the present
I nvention, the, cggaC|@|ve data, card is aIZP used as_.an I C,c d For

exanpl e, thepgéﬁ PEi VBYRENDF ylar BPTRPIFE 858 SPFEPSRACEs R security area
for preventi ?glgettﬁg{ﬂahgnf?i i‘éﬁééxc 687 d-The conBt?@BEEbALVErdRhE card
of danc ai m

reader in ac wth ¢ of the present invention I's constructed
such that it supsitedeedeBNathé Ngaeddeid Snérdb\ﬁ' ladea 64 and the
capacitive memory area 65 in this embodiment are similar to
those of the capaéitive data card 5 in the above second
embodiment.
Since the capacitive data card 5 in this embodiment
'is constructed as above, warp of the substrate 63 can be
also prevented effectively in addition to operations and

effects obtained by the capacitive data card 5 in the above

second embodiment.

Fifth embodiment

FIGS. 11 to 13 show a card reader in.accordance with
a fifth embodiment of the present invention. As shown in
FIG. 12, similar to the card réader described in.the first
embodiment, this card reader has a CPU (microcomputer)
section 46 for controlling an operation of the ehtire card
reader. This CPU section 46 is connected to a voltage
generator 45, a magnetic head 19 and an IC card interface
77 in addition to the above first electrodes 42,

the second electrode 43 and the switch network 44. The
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26 i rrespective of data stored in the nagnetic nenory area when
om a rough estimate renai ni ng nenory nmeans are predeterm ned

data read fr
data. Accord
invalid. The
further, the

Y d d der _h he ad | hat |
ot necessa?§ I BeF o8BLETH fet AT ciiiia . gadPabSFeRSYENLRE 16 19 49,

the I C card
requi red.

ingly, it is precisely judged that the card is valid and

refore, the use of an unrighteous card, etc. can be prevented.

WhbNriPStL T EPeL tr Y & P RNCetdnAPEIBLLPEde | £3 "EhFRligh

the switch network 44, and detects an output voltage. The

IC card interface 77 electrically operates an integrated circuit

of an IC card. These elements are operated on the basis of

commands from the CPU section 46.

As shown in FIG. 13, the above CPU section 46 has a
capacitive data reading section 72a magnetic data reading
section 71 and an IC data reading section 73. The
capacitive data reading section 72 judges whether reading
and writing processings and a reading operation of
capacitive data are normal or not. The magnetic data
reading section 71 judges whether reading and writing
processings and a reading operation of magnetic data are
normal or not. The IC data reading section 73 judges
whéther reading and writing processings and a reading
operation of the IC card are normal or not.

Further, the CPU section 46 has a card classification
judging section 74, a card data processing section 75 and a
control section 76. The card classification judging
section 74 judges a classification of the card 5 inserted
into the reader on the basis of the read results of card
data in each of the above reading sections 71, 72 and 73.
The card data processing section 75 performs predetermined
processing on the basis of the read card data. The control
section 76 generally controls an operation of each of the

above sections. The constructions of the respective
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reading sections 71, 72, the card classification judging
section 74, the card data processing section 75 and the
control section 76 in the CPU section 46 in this embodiment
are similar to the constructions of the capacitive reading
processing section 51, the magnetic reading processing:
section 52, the data checking section 53 and the control section
54 in the CPU 46 constituting the card reader in the first
embodiment. Accordingly, a detailed explanation of the
constructions and operations of these sections is omitted here.

This embodiment differs from the first embodiment'as
follows. Namely, when the_above card classification
judging section 74 judges that card includes none of the
magnetic data and the capacitive data, or judges that the
card includes only the magnetic data, there is a
possibility that the inserted card 5 is an IC card.
Therefore, a reading operation of the IC card is
subsequently performed. It is expected that a card
including all of the magnetic data, the capacitive data and
the IC card data, or a card including two kinds of data
among these data is issued. Accordingly, for example, if a
predetermined mode is set in the card reader in such a cass,
the reading operation of all the data can be executed.

In the reading operation of the IC card data, the
card 5 is further moved by roliers (not shown in the
drawings) and the reader and the above said edging sensor 28 or
an edging sensor 31 installed separately and the above said
optical sensor 29 or an optical sensor 32 installed separately

detect that the card 5 reaches an end edge portion of the input
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27 o VWHAT IS CLAI MED | S: 1. A capacitive data card conpri sing
capacitive nmenory area for storing capacitive data and a nmagnetic nenory
area for storing magnetic data, said capacitive nenory area has a rough

estimate remai ning nenory neans show ng a rough estimte of the remaining

amount. of coppensati.en ecgr defl oy INGLALY BY. EbifeaddPUH = tormindl A

capacitive car elh a layer constitufting a nagnetic nenory area

and a Tayer o d A T S e R R R oeea oa s
surface of the layaC ca@dstintterifAgesatd nmagnetic area according to claim1l
The IC card interface then provides Address information,
etc. to the card 5 and reads data from a memory on the basis of
commands from the IC data reading section 73. Furthér, the IC
data reading section 73 judges whether read results of these data
are right or wrong, and also analyzes these data. The card
classification judging section 74 judges on the basis of the
right wrong information of these read results whether or not thg
inserted card 5 includes the IC card data. When it is
judged that the card 5 includes the IC card data,, the card
data processing section 75 performs data processing with
respect to the IC card. The other processings are similar
to those of the card reader in the first embodiment.

Accordingly, a detailed explanation of these processings is

omitted here.

Industrial utilization possibility

As explained above, a capacitive data card in
accordance with claim 1 comprises a capacitive memory area
and a magnetic memory area. Accordingly, required data are
freely rewritten so that the capacitive data card is of
high utility value. Further, since predetermined data are
not easily regenerated, alteration of data, etc. are

prevented so that reliability of the capacitive data card
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3. A capacitive data card according to claim1l1l, wherein a |ayer
constituting said capacitive nenory area is forned on one side of a
substrate having the shape of a thin plate, and a |ayer constituting said
magnetic nenory area is fornmed on the other. side of said substrate 4,

A capaci ti ve; dafyd, (Afdl. aCqe §hAg’ bapady: Pie i t£! A islulsed3aswher ein
coating layers are superposed on the surface of said |ayer constituting

sai d capaci tpgpdirhyardgr eacandtibetysvilweeo Dftimaichmibdsehighoenory area
respectively. 5. The capacitive data card according to any one of
clains 1 to 4, vmartdletrmma s&oredghn esdiimafegieanad nidgorpeRey MRBNRAde a

formstored in an IC c . A capacitive data card_reader c risin
a first i npdhow&)ﬁtr%hgsfib?a%? (9|f|ﬂbe g5nginhng pmount of F.%eﬁéﬁgug Rar eag

f
of the capaCIéArV e(fi Ceaéé’r %Cor ) @%moun%n%/s %98v?d68|1%| {&e %aﬂagc§t1ve

memory area. Accordingly required data are freely
rewritten in cooperation with the magnetic'memory.area.
Further, the remaining amount of the card compensation can
be displayed by a small bit number. Furthermore, since
these remaining data are not easily regenerated,
reliability of the card is improved.

Further, the capacitive data card in accordance with
each of claims 2 to 4 of the present invention can
increase a memory capacity of each of the capacitive memory
area and the magnetic ﬁemory area. Accordingly, this
capacitive data card can be also utilized in a field
requiring a larger amount of information in addition to the
effects of prevention of the alteration of data included in
the conventional capacitive data card, etc.

In accordance with claim 5 of the present invention,,
the capacitive data card is also used as an IC card. For
example, the capacitive mehory area can be also utilized as
a security area for preventing alteration of the IC card.

A capacitive data card reader in accordance with claim 6
of the present invention is constructed such that it is judged

that the card is invalid
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- 28 and/or reading the data stored therein, and a second i nput

out put neans for storing data in said nmagnetic nenory area and/or reading
the data stored therein, and a checking nmeans for judging that the card is
invalid irrespective of the data stored in said nmagnetic nenory area when

' id.r. i L ni . r r rm ned
g:t: read frPx@éssap'edctrl%ueg%fe%taltgats%o{'ggairrl“Plge rrn?arygonreytlrge?nrésmo%yea[%egdete

when data read from a rough estimate remaining memory means
are predetermined data. Accordingly, it is precisely

judged that the card is valid and invalid. Therefore, the
use of an unrighteous card, etc..can.be prevented. further, the
capacitive data card reader has the advantage in that it is not
necessary to respectively use the reader corresponding to the
type of the IC card with the result that a complicated operation

is no more required.
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area when data read from said rough—esti-mate rensi ni ng

|

WHAT IS CLAIMED IS:

1. A capacitive data card comprising a capacitive memory
area for storing capacitive data and a maghetic memory area for
storing magnetic data, said capacitive memory area has a rough
estimate remaining memory means showing a rough éstimate of the
remaining amount of compensation recorded on the card by a bit
amount.

2. A capacitive data card wherein a layer constituting a
magnetic memory area is formed on the surface of a substrate
having the shape of a thin plate, and a layer constituting said
capacitive memory afea is superposed on a surface of the layer
constituting said magnetic area according fo claim 1.

3. A capacitive data card according to claim 1, wherein a
layer constituting said capacitive memory area is formed on one
side of a substrate having the shape of a thin plate, and a layer
constituting said magnetic memory area is formed on the other
side of said substrate .

4. A capacitive data card according to any one of claims
1 to 3, wherein coating layers are superposed on the surface of
said layer constituting said capacitive memory area and the
surface of said magnetic memory area regpectively.

5. The capacitive data card according to any one of claims
1 to 4, wherein data stored in said magnetic ﬁemory area include
a form stored in an IC chip.

6. A capacitive data card reader comprising a first input
output means for storing data in the capacitive memory area of

the capacitive data card according to any one of claims 1 to5b

REPLACEMENT SHEET

28
| 14 JUL 1998




rrem)yn/

o e s g

/

- 3

/

and/or reading the data stored therein, and a second input output
means for storing data in said .magnetic memory area and/or
reading the dat-a storéd therein, and a checking means for judging
that the card is invalid irresﬁective of the data stored in said
magnetic memory area when data read from said rough estimate

remaining memory means are predetermined data.
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" ABSTRACT OF THE DISCLOSURE

The present invention relates to an improvement of a

capacitive data card in which a fuse is built in a circuit

0f the card and a data bit is represented by a state of the

fuse and to a reader of the capacitive data card. An
object of the present invention is to pro?ide a capacitive

data card hafing high utility value and high reliability

. and a reader thereof. The capacitive data card comprises a

capacitive memory area for storing bits.relative to

‘capacitive data in accordance with a resistance state of a

fuse which.Lé built in a circuit of the card, that is, a
state for'flowing an electric current fhrough the circuit
is set when the fuse is intact, and resistance of the |
circuit is suﬁstantially increased when the fuse blows out,

and a magnetic memory area for storing magnetic data.
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DRAWINGS

FIG. 5

51 CAPACITIVE READING WRiTING PROCESSING SECTION:
- 52 MAGNETIC READING WRITINélPROCESSING_SECTION
53 DATA CHECKING SECTION

54 CONTROL SECTION

FIG, 12

46 CPU SECTION

45 VOLTAGE. GENERATOR
77 1C CARD INTERFACE
19 MAGNETIC HEAD

44 SWITCH NETWORK

FIG. 13

71 MAGNETIC DATA READING WRITING SECTION
72 CAPACITIVE DATA READING WRITING SECTION
73 1C DATA READING WRITINGS ECTION

74 CARD CLASSIFICATION JUDGING SECTION

75 CARD DATA PROCESSING SECTION

76 CONTROL SECTION |
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