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SPECIFICATION 

DISPLAY DEVICE 

TECHNICAL FIELD 

The present invention relates to a display device for reading an IC 

card and displaying a readout. 

BACKGROUND TECHNOLOGY 

When one does his or her shopping using, for example, an IC card in 

which data having a value of money prepaid (hereinafter referred to as 

electronic money) are stored, the electronic money equivalent to an amount 

of a purchase is to be drawn out from the IC card. In such a case, however, 

15 a bearer of the IC card needs to check an amount of the balance left in the 

IC card. Accordingly, the bearer of the IC card had to check the amount of 

the balance left in the IC card in the past by mounting the IC card in the 

display device disclosed in U. S. Pat. No. 5, 517, 011, and in Japanese 

Patent Laid-open Publication No. Hei 08 - 077304 so that the display 

20 device can read out and display data on the balance stored in the IC card. 

Since the conventional display device described above is required to 

be as small as possible in size from the viewpoint of portability, it has been 

desired that movable components such as a keyboard, and the like are 

eliminated wherever possible. 

25 Accordingly, in the conventional display device, functions other than 

a function for giving a readout of the balance in the IC card, including, for 

example, a function for displaying historical data of transaction, that is, a 

function for checking whether or not a correct amount of a purchase has 

been drawn out when payment is made after shopping at a store, and a 

30 function for setting a password, are eliminated, leading to the elimination of 
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the keyboard for selecting these functions. With the conventional display 

device described above without the benefits of the function for displaying 

the historical data of transaction, the bearer of an IC card had to calculate 

an amount of the electronic money to be transferred, corresponding to the 

5 price of a purchase made, by checking an amount of the balance in the IC 

card both before and aft.er transfer of the electronic money. As a result, the 

bearer of IC cards has found the conventional display device inconvenient 

for him to use. 

10 DISCLOSURE OF THE INVENTION 

The present invention has adopted the following constitution in order 

to solve the aforesaid problem. 

A display device according to the invention comprises a card 

detection sensor for detecting mounting and removal of an IC card, and a 

15 controller for reading out data on the balance in the IC card and historical 

data of transaction from the IC card as soon as the card detection sensor 

detects mounting of the IC card, and for displaying the respective data 

alternately on a display window. 

The display device for the IC card constituted as described above is 

20 capable of detecting mounting of the IC card by means of the card detection 

sensor as soon as the IC card is mounted in the display device, and 

displaying alternately on the display window the data on the balance and 

the historical data of transaction, which are read out from the IC card by 

means of the controller. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic sectional view of an IC card reader according to 

an embodiment of the invention. 
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Fig. 2 is a top plan view showing a display window of the IC card 

reader according to the embodiment of the invention. 

Fig. 3 is an illustrative view showing an insertion inlet for an IC card 

of the IC card reader according to the embodiment of the invention. 

5 Fig. 4 is a block diagram of the IC card reader according to the 

embodiment of the invention. 

Fig. 5 is a block diagram of the IC card. 

Fig. 6 is a flow chart of the IC card reader according to the 

embodiment of the invention. 

10 Fig. 7 is a view illustrating data displayed on the display window. 

Fig. 8 is a view illustrating data displayed on the display window. 

Fig. 9 is a flow chart of the IC card reader according to a variation of 

the embodiment of the invention. 

Fig. 10 is a view illustrating data displayed on the display window of 

15 the IC card reader according to the variation of the embodiment of the 

invention. 

Fig. 11 is a view illustrating data displayed on the display window of 

the IC card reader according to the variation of the embodiment of the 

invention. 

20 Fig. 12 is a flow chart of the IC card reader according to another 

variation of the embodiment of the invention. 

Fig. 13 is a flow chart of the IC card reader .according to the aforesaid 

variation of the embodiment of the invention. 

Fig. 14 is a view illustrating data displayed on the display window of 

25 the IC card reader according to a further variation of the embodiment of the 

invention. 

Fig. 15 is a flow chart of the IC card reader according to the further 

variation of the embodiment of the invention. 
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Fig. 16 is a flow chart of the IC card reader according to the further 

variation of the embodiment of the invention. 

Fig. 17 is a top plan view showing a display window of the IC card 

reader according to an even further variation of the embodiment of the 

5 invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments of the invention are described hereafter by way of 

example. 

10 (Constitution) 

The embodiments of the invention are described in detail hereafter 

with reference to the accompanying drawings. An IC card reader capable of 

reading and displaying data stored in a prepaid IC card is described as an 

example of the display device according to an embodiment of the invention. 

15 Components common among the various views are designated the same 

reference numerals. Fig. 1 is a schematic sectional view of the IC card 

reader according to the embodiment of the invention. Fig. 2 is a top plan 

view showing a display window of the IC card reader according to the 

embodiment of the invention, Fig. 3 an illustrative view showing an 

20 insertion inlet for an IC card of the IC card reader according to the 

embodiment of the invention, Fig. 4 a block diagram of the IC card reader 

according to the embodiment of the invention, and Fig. 5 a block diagram of 

the IC card. 

The IC card reader 1 comprises a display window 2 provided on the 

25 upper surface thereof, an IC card insertion inlet 3 (hereinafter referred to as 

an insertion inlet 3) provided on one sidewall thereof, and a substrate 4 

provided therein. As shown in Fig. 1, the substrate 4 is provided with a 

power source 4a, an IC card connector 4b (hereinafter referred to as a 
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connector 4b) driven and controlled when the power source 4a is turned on, 

an IC card detection switch 4c (hereinafter referred to as a switch 4c) for 

detecting mounting and removal of an IC card 7, and a controller 5. The 

switch 4c is so disposed as to impinge on the front tip of the IC card 7 

5 inserted into the IC card reader 1 through the insertion inlet 3 by a bearer 

of the IC card 7. Thus when the bearer inserts the IC card 7 into the IC 

card reader 1, the switch 4c is pressed by the front tip of the IC card 7, 

turning on the power source 4a. The switch 4c need not be constituted as 

shown in Fig. 1 as long as the same is of a constitution enabling detection of 

10 mounting and removal of the IC card 7, and may be, for example, an optical 

sensor or a proximity switch, and the like. The controller 5 is connected to 

the display window 2, the power source 4a, the switch 4c, and an IC card 

readout 6, controlling operation of the IC card reader 1 in whole. Further, a 

timer (not shown) is incorporated in the controller 5. 

15 The IC card 7 is provided with a plurality of card terminals (not 

shown) exposed on the surface thereof. Signals are transmitted between 

the card terminals and the IC card reader 1 when the card terminals are 

brought into contact with the connector 4b of the IC card reader 1. As 

shown in Fig. 5, the IC card 7 incorporates a data input/output part 8 for 

20 performing transmission of signals to and from the IC card reader 1, a 

controller 9 for controlling operation of the IC card in whole, and a memory 

10 of nonvolatility for storing programs and data. The data input/output 

part 8, the controller 9, and the memory 10 are connected to the card 

terminals by signal lines, enabling transmission of signals to and from the 

25 IC card reader 1 via the card terminals. The memory 10 stores data having 

a value of money (hereinafter referred to as electronic money), balance data 

indicating an amount of the balance of the electronic money, and historical 

data of transaction including times and dates of respective transactions, 
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transaction data (for example, amounts of receipts and payments, names 

of goods purchased, and the like), the results of respective transactions 

indicating whether or not each transaction has been performed properly, 

and the like. When the IC card 7 is removed from the IC card reader 1 by 

5 the bearer, the programs and data loaded in the IC card 7 are forcefully 

saved. However, a readout of an amount of the balance given hereupon by 

the IC card reader 1 does not represent that of the electronic money itself, 

but simply the balance data. Accordingly, the electronic money never 

vanishes. 

10 (Operation) 

Hereafter, display operation of the IC card reader 1 is described in 

conjunction with the accompanying drawings. Fig. 6 is a flow chart showing 

the display operation pattern of the IC card reader 1. In the following flow 

charts, the IC card reader 1 displays a readout of both the balance data and 

15 the historical data of transaction; however, the display operation pattern 

may be varied to display a readout of the historical data of transaction only. 

In an operating condition where the IC card 7 is not inserted in the IC 

card reader 1 as yet, the power source is in off condition (step 81). When 

the bearer inserts (step 82) the IC card 7 into the insertion inlet 3 of the IC 

20 card reader 1, the front tip of the IC card 7 comes into impinging 

relationship with the internal wall of the switch 4c of the IC card reader 1, 

turning the switch 4c on. Hereupon, the card terminals of the IC card 7 are 

in contact with the connector 4b of the IC card reader 1. The controller 5 of 

the IC card reader 1, upon detecting that the switch 4c is on, decides that 

25 the insertion of the IC card 7 is completed (mounting of the IC card 7 is 

completed), and turns the power source 4a on (step 83). Then, the 

controller 5 communicates with the IC card 7 by controlling the IC card 

readout 6, reads out (step 84) the balance data stored in the memory 10 of 
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the IC card 7, and displays a readout of the balance data on the display 

window 2 (step 85). 

When the controller 5, measuring a display time for the balance data 

by means of a built-in timer, decides (step 86) that the display time has 

5 elapsed foe a predetermined length of time, the same communicates with 

the IC card 7 by controlling the IC card readout 6, reads out (step 87) the 

historical data of the last transaction among the historical data of all 

transactions stored in the memory 10 of the IC card 7, and displays (step 

88) a readout of the historical data of the last transaction (for example, 

10 data on details and results of the last transaction) instead of the balance 

data on the display window 2. When the controller 5, measuring the display 

time for the historical data by means of the built-in timer, decides (step 89) 

that the display time has elapsed for a predetermined length of time, the 

steps of operation 84 and onwards as described above are performed. More 

15 specifically, the balance data stored in the memory 10 are again read out, 

and a readout of the balance data instead of the historical data of the last 

transaction is displayed on the display window 2. Thereafter, the controller 

5 causes the IC card reader 1 to repeat the steps of operation from 84 to 

89 until the IC card 7 is removed from the insertion inlet 3, displaying the 

20 balance data and the historical data of transaction alternately on the 

display window 2. 

When the bearer removes the IC card 7 from the insertion inlet 3 of 

the IC card reader l, the switch 4c thereof is turned off, subsequently 

turning the power source 4a off. 

25 Figs. 7 and 8 show an example of data displayed on the display 

window 2 in the course of the steps of operation from 84 to 89. These 

:figures show views of data displayed on the display window 2 in case where 

the balance in the IC card 7 is 5000 yen and the historical data of the last 
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transaction stored in the IC card 7 is 1000 yen paid in. In an example 

shown in Fig. 7, the IC card reader 1 displays first the balance data, "5000", 

and then the historical data of the last transaction, "+ 1000", on the 

display window 2, repeating such display operations. In an example shown 

5 in Fig. 8, the IC card reader 1 displays first the balance data, "BA 5000" 

(hereinafter BA refers to the balance data), and then the historical data of 

the last transaction, "TA + 1000" (hereinafter TR refers to the historical 

data of the last transaction), on the display window 2, repeating such 

display operations. 

10 In the present embodiment, the IC card reader 1 displays alternately 

the balance data and the historical data of the last transaction which are 

read out from the IC card 7. Consequently, the keyboard incorporating an 

operational key for selecting a function of displaying the historical data of 

transaction, and the like can be eliminated from the IC card reader 1. As a 

15 result, the IC card reader 1 can be reduced in size and weight. 

(Another Embodiment 1) 

Variations in many forms of the present embodiment may be carried 

out. For example, the IC card reader 1 may write in a memory (not shown) 

the balance data and the historical data of transaction which are read out 

20 from the IC card 7, and read out the data from the memory, thus speeding 

up operation of displaying the balance data and the historical data of 

transaction repeatedly. Display operation in such a variation of the 

present embodiment is described with reference to Fig. 9. Fig. 9 is a flow 

chart showing the display operation pattern of the IC card reader 1 

25 according to the variation of the present embodiment. In the following 

description, the memory (not shown) stores the historical data of all 

transactions which are read out from the IC card 7; however, it may be 

altered to store the historical data of the last transaction only. 
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With the IC card reader 1 into which the IC card 7 is not inserted as 

yet, the power source is in off condition (step 811). When the bearer inserts 

(step 812) the IC card 7 into the insertion inlet 3 of the IC card reader 1, 

the front tip of the IC card 7 comes into impinging relationship with the 

5 internal wall of the switch 4c of the IC card reader 1, turning the switch 4c 

on. Hereupon, the card terminals of the IC card 7 are in contact with the 

connector 4b of the IC card reader 1. The controller 5 of the IC card reader 

1, upon detecting that the switch 4c is on, decides that the insertion of the 

IC card 7 is completed (mounting of the IC card 7 is completed), and turns 

10 the power source 4a on (step 813). Then, the controller 5 communicates 

with the IC card 7 by controlling the IC card readout 6, reads out (step 814) 

the balance data and the historical data of transaction stored in the 

memory 10 of the IC card 7, writes (step 815) a readout of the balance data 

and the historical data of transaction in the memory (not shown), 

15 whereafter reads out (step 816) the balance data from the memory (not 

shown), and displays (step 817) a readout of the balance data on the 

display window 2. 

When the controller 5, measuring a display time for the balance data 

by means of the built-in timer, decides (step 818) that the display time has 

20 elapsed for a predetermined length of time, the same reads out (step 819) a 

historical data of the last transaction among the historical data of all 

transactions stored in the memory (not shown), and displays (step 820) a 

readout of the historical data of the last transaction instead of the balance 

data on the display window 2. When the controller 5, measuring the display 

25 time for the historical data of transaction by means of the built-in timer, 

decides (step 821) that the display time has elapsed for a predetermined 

length of time, the steps of operation 816 and onwards as described above 

are performed. More specifically, the balance data stored in the memory 
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(not shown) are again read out, and a readout of the balance data instead of 

the historical data of transaction is displayed on the display window 2. 

Thereafter, the controller 5 causes the IC card reader 1 to repeat the steps 

of operation from 816 to 821 until the IC card 7 is removed from the 

5 insertion inlet 3, displaying the balance data and the historical data of 

transaction alternately on the display window 2. 

When the bearer removes the IC card 7 from the insertion inlet 3 of 

the IC card reader 1, the switch 4c thereof is turned off, subsequently 

turning the power source 4a off. 

10 (Another Embodiment 2) 

With an IC card reader 1 according to the present embodiment, 

when, for example, the number of digits of data to be displayed on the 

display window 2 is greater than the displayable number of digits on the 

display window 2, such data can be divided for display. This aspect is 

15 described hereafter with reference to Figs. 10 and 11. Figs. 10 and 11 are 

views showing the data displayed on the display window 2 in case where the 

balance in the IC card 7 is 1000000 yen, and the historical data of the last 

transaction stored in the IC card 7 indicate 1000000 yen drawn out. In a 

display example shown in Fig. 10, the IC card reader 1 displays on the 

20 display window 2 "1000000" after displaying first "BA", and then "-

1000000" after displaying first "TR", repeating such display operations. In 

an example of display as shown in Fig. 11, the IC card reader 1 displays on 

the display window 2 "1000000" after displaying first "BA-JPY", and then 

"-1000000" after displaying first "TR-JPY", repeating such display 

25 operations. JPY denotes JAPAN YEN. Describing the aforesaid display 

operations in flow charts, the steps 816 and 817 in Fig. 9 correspond to the 

steps from 831 to 836 in Fig. 12, and the steps 819 and 820 in Fig. 9 

correspond to the steps from 841 to 846 in Fig. 13. The steps from 831 to 
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8 36 in Fig. 12 and the steps from 841 to 846 in Fig. 13 are described 

hereafter. 

In Fig. 12, the controller 5 reads out (step 831) the balance data 

stored in the memory (not shown), and decides (step 832) whether or not 

5 the number of digits for the balance data is greater than the displayable 

number of digits on the display window 2. Then in case of the number of 

digits for the balance data being greater than the displayable number of 

digits on the display window 2, the controller 5 causes the display window 2 

to display (step 833) "BA". When the controller 5, measuring a display 

10 time for the balance data by means of the built-in timer, decides (step 834) 

that a predetermined length of time has elapsed, "1000000" is displayed 

(step 835) on the display window 2. On the other hand, when the controller 

5 decides in the step 832 that the number of digits required by the balance 

data is smaller than the displayable number of digits on the display window 

15 2, the controller 5 causes the display window 2 to display (step 836) "BA 

1000000". 

In Fig. 13, the controller 5 reads out (step 841) the historical data of 

the last transaction among the historical data of all transactions stored in 

the memory (not shown), and decides (step 842) whether or not the number 

20 of digits for the historical data of the last transaction is greater than the 

displayable number of digits on the display window 2. Then in case of the 

number of digits for the historical data of the last transaction being greater 

than the displayable number of digits on the display window 2, the controller 

5 causes the display window 2 to display (step 843) "TRDA" (hereinafter 

25 TRDA refers to the historical data of the last transaction). When the 

controller 5, measuring a display time for the historical data of transaction 

by means of the built-in timer, decides (step 844) that the display time has 

elapsed for a predetermined length of time, "-1000000" is displayed (step 
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845) on the display window 2. On the contrary, in case of the number of 

digits for the historical data of the last transaction being smaller than the 

displayable number of digits on the display window 2, the controller 5 

causes the display window 2 to display (step 846) "TRDA - 1000000". 

5 (Another Embodiment 3) 

With an IC card reader 1 according to the present embodiment, 

when, for example, the number of digits of data to be displayed on the 

display window 2 is greater than the displayable number of digits on the 

display window 2, such data can be scrolled for display. This aspect is 

10 described hereafter with reference to Figs. 14. Fig. 14 is a view showing the 

data displayed on the display window 2 in case where the balance in the IC 

card 7 is 1000000 yen, and the historical data of the last transaction stored 

in the IC card 7 indicate 1000000 yen drawn out. The IC card reader 1 

displays on the display window 2 the data to be displayed, to an extent of 

15 the displayable number of digits, that is, "BA-JPY 1" only at first among 

the data such as "BA--JPY 1000000" and "TR--JPY -1000000". Thereafter 

the IC card reader 1 displays the data such that each character of the data 

on the display window disappears in sequence from one extremity on the left 

hand side of the display window, and new characters of the data appear one 

20 by one in sequence from the other extremity on the right hand side. Thus 

the IC card reader 1 displays the data partially at a time on the display 

window 2 in the following order: "A--JPY 10", "-JPY 100", "JPY 1000", "PY 

10000", "Y 100000", "1000000", "1000000 ", "000000 ", "00000 ", "0000 

", "000 ", "00 ",and "O ". Thereafter, the IC card reader 1 

25 displays the data partially at a time on the display window 2 "TR-JPY -" 

first, and continues display operation in a manner similar to the above in 

the following order: "R-JPY -1", "-JPY -10", "JPY -100", "PY -1000", "Y 

-10000", II -100000", 11-1000000", "1000000 11
, "000000 ", "00000 11

, 
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"0000 11
, 

11000 11
, 

1100 ", and "O 11
• The IC card reader 1 displays 

the balance data and the historical data of transaction alternately on the 

display window 2 by performing display operation in a manner as described 

above. Further, when the data on display is changed over from the balance 

5 data to the historical data of transaction and vice versa, scrolling is put on 

hold for a predetermined length of time, for example, about one second, to 

enable the bearer to watch the data with ease. Showing the aforesaid 

display operations in flow charts, the steps 816 and Sl 7 in Fig. 9 

correspond to the steps from 851 to 857 in Fig. 15, and the steps 819 and 

10 820 in Fig. 9 correspond to the steps from 861to867 in Fig. 16. The steps 

from 851 to 857 in Fig. 15 and the steps from 861 to 867 in Fig. 16 are 

described hereafter. 

In Fig. 15, the controller 5 reads out (step 851) the balance data 

stored in the memory (not shown), and decides (step 852) whether or not 

15 the number of digits for the balance data is greater than the displayable 

number of digits on the display window 2. Then in case of the number of 

digits for the balance data being greater than the displayable number of 

digits on the display window 2, the controller 5 causes the display window 2 

to display (step 853) the data to an extent of the displayable number of 

20 digits on the display window 2 at first, that is, 11BA-JPY 111
• When the 

controller 5, measuring a display time for the balance data by means of the 

built-in timer, decides (step 854) that the display time has elapsed a 

predetermined length of time, a portion of the balance data appearing on 

the display window 2 is scrolled sideways to the left for displaying the 

25 remainder (step 855). Hereupon, characters of the balance data, in places 

beyond the displayable number of digits, comes into view one by one in 

sequence from the extremity on the right hand side of the display window. 

The controller 5 causes the balance data to be displayed on the display 
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window 2 by scrolling the same until all the characters of the balance data 

are displayed (step 856). On the contrary, in case of the number of digits 

for the balance data being smaller than the displayable number of digits on 

the display window 2, the controller 5 causes the display window 2 to 

5 display "BA-JPY 1000000" (step 857) at a time. 

In Fig. 16, the controller 5 reads out (step 861) the historical data of 

transaction stored in the memory (:not shown), and decides (step 862) 

whether or not the number of digits for the historical data of transaction is 

greater than the displayable number of digits on the display window 2. In 

10 case of the number of digits for the historical data of transaction being 

found to be greater than the displayable number of digits on the display 

window 2, the controller 5 causes the display window 2 to display the data 

to an extent of the displayable number of digits at first, that is, 

"TR-JPY -" (step 863). When the controller 5, measuring a display time 

15 for the historical data of transaction by means of the built-in timer, decides 

(step 864) that the display time has elapsed for a predetermined length of 

time, the historical data of transaction appearing on the display window 2 is 

scrolled sideways to the left for displaying the remainder (step 865). 

Hereupon, characters of the historical data of transaction, in places beyond 

20 the displayable number of digits, comes into view one by one in sequence 

from the extremity on the right hand side of the display window. The 

controller 5 causes the historical data.of transaction to be displayed on the 

display window 2 by scrolling the same until all the characters of the 

balance data are displayed (step 866). On the contrary, in case of the 

25 number of digits for the historical data of transaction being found to be 

smaller than the displayable number of digits on the display window 2 in the 

step 862, the controller 5 causes the display window 2 to display "TR-JPY 

1000000" at a time (step 867). 
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Furthermore, the prefix of the data displayed on the display window 2 

such as "BA" or "TR" may be substituted by other specific markings. For 

example, in Fig. 17, 2a is a marking denoting the balance, 2b a marking 

denoting the historical data of transaction, and 2c a marking indicating the 

5 data being scrolled. The aforesaid markings 2a, 2b, and 2c may be 

constituted so as to be either lit up or put out. A marking 2d denotes a 

character display area where characters other than the markings 2a, 2b, 

and 2c are displayed. For example, the balance data can be displayed by 

lighting up the marking 2a and displaying an amount in the character 

10 display area 2d of the display window 2. Also in case where all the data can 

not be displayed at once in the character display area 2d, the same can still 

be displayed by lighting up the marking 2c and scrolling the data in the 

character display area 2d. The IC card reader 1 provided with the display 

window 2 constituted as above is capable of displaying data of maximum 

15 volume without division thereof on one screen. 

(Another Embodiment 4) 

With the IC card reader 1 according to the aforesaid embodiments, 

the balance data and the historical data of the last transaction are 

displayed in turn. However, the display pattern as described in the 

20 foregoing may be varied so as to display in turn the balance data and the 

historical data of all transactions stored in the IC card 7. Or the display 

pattern of the IC card reader 1 may be varied so as to display in tum the 

balance data and the historical data of a predetermined number of 

transactions, for example, ten transactions repeatedly. 

25 Further, the aforesaid display pattern of the IC card reader 1 may be 

varied in diverse ways. For example, the display pattern may be varied so 

as to display repeatedly the balance data in combination with the historical 

data of transaction such as "1000 yen paid in on December 2 and the 
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balance at present is 5000 yen". Further, the display pattern may be 

varied so as to display in tum the balance data such as "the balance at 

present 5000 yen" and the balance data in combination with the historical 

data of transaction such as "1000 yen paid in on December 2 and the 

5 balance at present is 5000 yen" repeatedly. Furthermore, the specification 

of characters used in the display pattern may be varied to correspond to 

local languages so that, for example, Kanji, the Hunkul alphabet, and the 

like may be included _in the characters. In addition, the display pattern may 

be varied so as to display US$ denoting United States-Dollar or FFR 

10 denoting France -Franc instead of JPY denoting Japan-Yen. 

In the present embodiments, the IC card reader 1 for handling the IC 

card provided with the card terminals is described by way of example. 

However, the present embodiments of the invention may be carried out 

with the IC card reader for handling an IC card not provided with the card 

15 terminals. 

In the present embodiments, the insertion inlet 3 is formed in the IC 

card reader 1, and the IC card 7 is mounted in or removed from the insertion 

inlet 3. However, the IC card reader 1 may be constructed such that the 

upper part thereof including the substrate 4 can be opened and closed freely 

20 instead of forming the insertion inlet 3 therein, enabling the IC card reader 1 

to tum the switch 4c on as soon as the card terminals come in contact with 

the connector 4b by opening the upper part of the IC card reader 1, 

mounting the IC card 7 therein, and then closing the upper part. 

In the present embodiments, the IC card reader for handling a 

25 prepaid IC card is described by way of example. However, the invention 

may be applied to an IC card reader for handling, for example, a credit card 

instead of the IC card, and capable of displaying a total amount of 

purchases made as a result of the last transaction, and the historical data 
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of the last transaction as described in the foregoing by mounting the credit 

card therein. 

In the present embodiments, the IC card reader 1 may be 

constituted so as to display the balance data only without displaying the 

5 historical data of transaction in case where satisfactory display is not 

possible due to depletion of the power source, subsequently turning the 

power source 4a off. 

Furthermore, the IC car reader 1 may be constituted so as to give 

the bearer of the IC card a warning in case of the IC card 7 being inserted 

10 into the insertion inlet 3 in a reverse direction. For example, the IC card 

reader 1 may be constituted so as to display a sign on the display window 2, 

indicating, for example, "CHECK INSERTION DIRECTION OF IC 

CARD" in case that no responsive signal is transmitted by the IC card 7 

within a predetermined length of time after the insertion of the IC card 7 

15 into the insertion inlet 3 is detected by means of the switch 4c. 

The IC card reader 1 according to the present embodiments may be 

provided with a power generation unit capable of generating power by 

simply swinging like a watch, and the like or a solar cell so that the power 

source 4a can be recharged. 

20 (Effects of the Invention) 

As described in detail in the foregoing, the display device according to 

the invention is constituted so as to read out the balance data and the 

historical data of transaction from the IC card as soon as the mounting of 

the IC card is detected by the card detection sensor, and to display the 

25 respective data alternately on the display window. The display device 

according to the invention is made compact in size as a result of dispensing 

with the keyboard, and the like as in the case of conventional display 

devices, and yet capable of displaying both the balance data and the 

17 



historical data of transaction. Consequently, the display device according 

to the invention is quite handy for the bearer of the IC card to use because 

it is no longer necessary for him to calculate an amount of the electronic 

money transferred corresponding to the price of a purchase made at a shop 

5 by checking the balance of the electronic money before and after a transfer. 
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What is claimed is: 

1. A display device (1) for displaying data read out from an IC card 

(7), on a display window (2), said device (1) comprising: 

a card detection sensor (4c) for detecting mounting and removal of 

5 the IC card (7) in and out of the device (1); and 

a controller (5) capable of reading out balance data and historical 

data of transaction from the IC card (7) upon detection of mounting of the 

IC card (7) by the card detection sensor ( 4c), and displaying the respective 

data alternately on the display window (2). 

10 2. A display device (1) for displaying data read out from an IC card 

(7) on a display window (2), said device (1) comprising: 

a card detection sensor ( 4c) for detecting mounting and removal of 

the IC card (7) in and out of the device (1); 

a memory for storing data read out from the IC card (7); and 

15 a controller (5) capable of reading out balance data and historical 

data of transaction from the IC card (7) upon detection of mounting of the 

IC card by the card detection sensor ( 4c), storing the respective data in the 

memory, and reading out the same from the memory for alternate 

displaying on the display window (2). 

20 3. A display device (1) according to Claim 1 or 2, characterized in 

that said historical data of transaction are data on and results of the last 

transaction. 

4. A display device (1) according to Claim 1 or 2 wherein said 

historical data of transaction comprises data on a plurality of transactions, 

25 and the controller (5) is capable of displaying the balance data and said 

historical data of the plurality of transactions in turn on the display window 

(2) repeatedly. 
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5. A display device (1) according to Claim 1 or 2, characterized in 

that said controller (5) is capable of dividing and continuously displaying 

data on the display window (2) in case of a number of digits for said data 

being greater than a displayable number of digits on the display window (2). 

5 6. A display device (1) according to Claim 1 or 2, characterized in 

that said controller (5) is capable of scrolling and continuously displaying 

data on the display window (2) in case of a number of digits for said data 

being greater than a displayable number of digits on the display window (2). 
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