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TRANSLATION 

D E S C R I· P T I 0 N 

"FM MULTIPLEXED BROADCAST RADIOWAVE RECEIVING 
DEVICE WITH A DETACHABLE STORAGE MEDIUM" 

s Technical F~eld 

This invention r~lates to a receiving device that 

receives the pay d~splay information transmitted from 

a broadcasting station· and displays it. The present 

invention is most suitable for receivers for FM 

10 teletext multiplexed with FM broadcast radiowaves and 

then transmitted. 

Background Art 

There has been a service using the medium of FM 

broadcast radiowaves, where service information, such 

15 as· character ·information, is multiplexed with FM 

(Frequency Modulation) broadcast radiowaves~-audio 
. . ' 

information--and then .transmitted, and the service 

information is caused to appear on the display means 

provided on the reception side. This service is known 

20 as FM teletext and has been coming in practice as 

a visual information radio. 

Specifically, the FM broadcasting station on the 

transmission side transmits the FM broadcast radiowaves 

with which display information, such s characters and 

25 numbers, has been multiplexed. The radiowaves are 

received on the reception side with an FM radio 

receiver with a liq~id-crystal display, which separates 
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the display information, such as characters and 

numbers, from the FM broadcast radiowaves ,converts the 

display information into character codes, and displays 

the characters on the liquid-crystal display unit to 

5 enable the user to view, for example, a weather 

forecast or traffic information on the screen. With 

the FM teletext, some of the service information is 

available free of charge and specific kind of the 

service information may be provided with charge. · .. 

10 When the pay· service information is provided, for·'-

the users in the FM teletext, the company running the 

FM teletext must collect license fees.in.a suitable 

way. If the company tries to collect license fees 

according to the monthly pay contract with t,he users, 

15 some users are liable to fall behind their payment, •. 

making it complex to· manage the users .. Furthermore, 

si~ce it is expected that more than one.company runs 

se~vice information providing· business, each company 

p~actically cannot pinpoint the users of its service 

20 and collect license fees. 

On the part of users, they have to go to the 

company or the financial institution to pay their 

license fees, imposing a burden on them. Furthermore, 

in the case of FM.teletext, it is practically 

25 impossible· to stop the supply of service information 

only to the users who has fallen behind their payment, 

because FM broadcast radiowaves are used. 
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The object of the present invention is to provide 

a display information receiving device~ a display 

information transmission/reception system, and 

a storage medium which enable the users to pay license 

5 fees easily and the company to manage the users without 

complicated procedures when pay display information is 

·transmitted. 

Description Of the Invention 

To accomplish the foregoing· object, according to , 

10 one preferred aspect of the invention, there is 

provided a di~play information receiving device 

comprising: receiving. means for receiving the display.-).:.<:> ... , 

information transmitted from a display information 

transmitting station;· display means :for displaying the.).'·:·· 

1s· display information received by the receiving means; 

a device body which enables installation and removal of 

a storage medium that stores the ·time information: 

indicating time; acquiring means for acquiring the 

present time; judging means for judging whether or not 

20 the present time acquired by the acquiring means has 

reached at the time indicated by the time information 

stored in the storage medium installed in the device 

body; .and control means for inhibiting the display of 

the display information transmitted from the display 

25 information transmitting station after· the judging 

means has judged that the present time has reached at 

the stored time. With this configuration, at the time 
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of selling a storage medium detachable from the display 

information receiving device, it is possible to charge 

according to the period while the pay display 

information can be checked visually with the display 

s information receiving device. 

Furthermore, according to another preferred 

aspect, there is provided a display information · 

transmission/reception system comprising: a display · 

information transmitting device for transmitting · 

10 display information and present time information; 

.a storage medium for storing the.time.information-. 

indicating time; and a display information receiving 

device which enables installation and removal of the 

storage medium that receives the.display information 

15 and present time information tr~nsmitted from the 
,_. 

display information transmitting. device, . wherein .. the. · · 

display information receiving device comprises:.:· 

receiving means for receiving the display information 

and present time information transmitted from the 

20 display information transmitting device; display means 

for displaying the display informati.on received by the 

receiving means; j~dging means for judging whether or 

not tne ·pr~sent time indicated by the present.time 

information received by the receiving means has reached 

25 at the time indicated by the time information stored in 

the storage medium; and control means for inhibiting 

the display of the display information transmitted from 
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the d~splay information transmitting device after the 

judgi~g means has judged that the present time has been 

reached at the stored time. With this configuration, 

at the time of selling a storage medium detachable from 

5 the display information receiving device, it is 

possible to .charge according to the period while the 

pay display information transmitted fro~ the display 

information transmitting device can be received 

visually with the display information receiving device. 

10 Additionally,· according to still another preferred 

aspect, there is provided a storage medium comprising:. 

storage means .·for· storing the time information · ·.:; ·· .. 

indicating t:he time for controll.ing whether the display 

on a display_ information receiving-device that receives 

15 the display information transmitted from a display 

information transmitting-station is allowed or 

inhibited;· and interface means for interfacing with· .. the ... 

display information receiving device that enables 

installation and removal of the medium. With this 

20 configuration, at the time of selling a storage medium, 

it is possible to charge according to the period while 

the pay display information can.be received visually 

with the display information receiving device that 

enables installation and removal of the medium. 

25 Brief Description of the Drawings 

FIG. 1 is a.schematic explanatory diagram of 

a system configuration of an FM multiplexed teletext 
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broadcast to which an embodiment of the present 

invention is applied; 

FIG. 2 is ~ plan view of a service information 

receiving device according to the embodiment; 

5 FIG.. 3 is a left-side view of the service 

10 ... 

information receiving device; 

FIG. 4 is a right-side view of·the service 

information receiving device; 

FIG. 5 is a block diagram of the.·service 

information receiving d~vice; 

FIG. 6 is a block diagram of an IC card for use 

with the service information receiving device of the 

embodiment; 

FIG. 7 is an explanatory diagram of. the . 

15 configuration of the EEPROM in the IC card; 

FIG. 8 shows the contents of the table stored·in 

the ROM in· the service informat.ion receiving device of 

the1embodiment; 

FIG. 9 is a block diagram of the service 

20 information transmitting device according to the 

embodiment; 

·FIG. 10 shows the format of a service information 

transmission signal; 

FIG. 11 is a flowchart for part of the processing 

25 of the ·service information receiving device according 

to the embodiment; 

FIG. 12 is a flowchart following FIG. 11; 



7 

FIG. 13 is a flowchart following FIG. 11; 

FIG. 14 is a flowchart for the program select 

screeri create process; 

FIG. 15 is a flowchart for the pay program 

5 reception setting process; 

FIG. 16 is a flowchart for the program· selecting 

process; 

FIG. 17 is·a flowchart for the pay reception 

frequency setting process; 

F.IG. 18 shows a representation ·on the program.: . 

select screen; 

FIG. 19 shows another·representation on:the 

program select screen; and 

FIG.- :20 shows a· representatio·n·.during· pay ·program 

. 15 reception setting. 

Best Mode of Carrying Out the Invention.· 

Hereinafter, embodiments of the. present .. invention .. ·:. 

will be explained in detail. FI~. 1 shows the 

conf i~uration of an FM teletext broadcasting system to 

20 which an embodiment of the present invention is 

applied. 

The FM teletext broadcasting system comprises 

an FM broadcasting station 3--an enterprise that 

transmits ·FM broadcast radiowaves obtained by 

25 · multiplexing pay and free pieces of service 

information, a service information receiving device 1 

of the embodiment that receives the FM broadcast 
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radiowaves transmitted from the FM broadcasting station 

3, an IC (Integrated Circuit) card 2--an information 

storage medium used in receiving pay service information 

in the service information receiving device 1, and 

5 a shop 4, such as a convenience store, that sells IC 

cards 2. The shop 4 is under a specific card sales 

contract to a service center 91. 

Specifically, the service center 91 is not only 

an issuing company of the IC cards. 2, but.· also 

10 a. producing company of pay programs--pay service .· =. 

information. The pay programs produced at the service. 

center 91. are sent· as pay service ... information ·to ·the FM 

broadc·asting station 3, which transmits these programs 

together with .. the free- service information--the free· 

15 programs produced at the FM broadcasting station 3 and 

others. The pay service information may be delivered 

from the service center 91 to the FM broadcasting.· 

20 

station 3 by wire, by radio, by magnetic tape, or in 

other suitable ways. 

The service information receiving device 1 will be 

explained with reterence to FIGS. 2 to 5. 

As shown in FIG. 2, the service information 

receiving device 1 has a key input section 5 and 

a display section 6 acting as display means for 

25 displaying service information on the surface of its 

almost rectangular parallelepipedic device body lA. 

The key input sect.Lon 5 is provided with a character 
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delete key 7, a function select key 8, an alphabet/ 

numeral select key 9 for selecting alphabets and 

numerals, a· pictorial symbol key 10, an alphanumeric_ 

key group 11 for entering the alphabetical letters A to 

5 Z and the numerals 1 to O, a tuning key 12 for tuning 

the received broadcast radiowaves, a radio/service 

information select key 13, an information memory key 

14, a pay reception frequency setting key 15, an OK key 

16, a cursor key 17 for performing- FM multiplex progra.m _ 

·10 selection, cursor movement, execution, calculation,.· . ':. 

etc . , and a mode key group 18 for selecting such mode_s 

as information ·bank, telephone, calculation, and . 

·secret. 

Provided on one side. of the serv·ice information 

15 receiving-device 1 are a stereo headphone jack 19, 

a volume control dial 20, and a power. switch 21 as:·,. 

shown in FIG. 3. On the other side of the service.:.< .. · .. 

information receiving devic~ 1, there is prov.ided 

a slot 22 in which the IC card 2, an information 

20 storage medium, is installed as shown in FIG. 4 

FIG. 5 is a block diagram of the·service 

information receiving device 1, which comprises an FM 

broadcast receiving section 30 that receives FM 

broadcast radiowaves and produces the corresponding 

25 sound and a service information receiving section 40 

that performs various processes associated with the 

reception of the pay and free service information 
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multiplexed into the FM broadcast radiowaves received 

at the FM broadcast receiving section 30. 

The broadcast receiving section 30 comprises 

an antenna 31 for receiving FM broadcast radiowaves, 

5 an FM tuner 32 for tuning an FM broadcast radiowave, 

an FM demodulator 33 for demodulating an FM signal, 

a stereo demodulator 34 for demodulating the 

demodulated FM signal into a stereo signal, a pair of 

amplifiers 3Sa, 35b for amplifying the. output· signals .. 

'10 of the·.stereo demodulator 34, and a pair of speake.rs. · 

36a, 36b for outputting the signals amplified at the . 

amplifiers 35a,. 35b in the form of· sound. FM stereo· .. . 

sounds can, of course, be listened to by plugging : ... . 

a stereo headphone into the stereo headphone .jack ·19 ...... . 

15 The service information receiving section 40 .. 

contains an L-MSK (Level Controlled Minimum Shift', . 

Keying) demodulator 41 that is connected.to t})e FM 

demodulator 33 and separates the service information 

multiplexed in the FM broadcast radiowaves by effecting 

20 digital modulation to vary the level of the multiplex 

signal by 4 to 10% with respect to the modulation 

factor of the L and R signals in the FM stereo 

broadcasting, an error correction decoder 42, and 

a control section 43 for performing various processes 

25 of the separated service information. 

Connected to the control section 43 are a ROM 

(Read Only Memory) 44 that stores the processing 
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programs for the control section 43, the key input 

section 5, · the display section 6, a card processing ,. 

section 45 that performs the process of reading the 

data from and writing the data into ·the IC card 2, 

5 a received data memory 47 that stores the received data 

(received information), an input data memory 48 that 

stores the input data (input information) from the key 

input sec.tion 5, an alarm sounding section 49, such as 

a buzzer, that gives an alarm according to. the process· 

10 .. result from the control section 43,· and a reception 

control section 55 that performs the reception tuning 

of the FM tuner· 32 according to the operation of the ... · 

tuning key 12 in the .key input section 5 or the pay 

reception frequency setting _process explained later. 

15 · FIG. 6 is a block diagram of the IC card 2. 

The IC card 2 comprises a connector 51 for data 

exchange with the service information receiving device 

1 body, an EEPROM (Electrically Erasable Programmable 

Read Only Memory) 52 for storing .the validity period 

20 relative value data explained later, and an enciphering 

exchange CPU (Central Processing Unit) 53. 

FIG. 7 shows the memory area structure of the EEPROM 

52 in the IC card 2. In the structure, there are 

provided a validity period relative value data storage 

25 area 52a, a use begin date data writing area 52b, a use 

end date data.writing area 52c, an unused flag data 

storage area 52d, the number-of-allowed-pay-programs 
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data storage area 52e, the number-of-service-areas 

data storage area 52£, a service area data storage 

area 529, the number-of-service-stations data storage 

area 52h, a servic~ station data storage area 52i, 

5 an effective service type data storage area 52j, 

and an issuing company ID data storage area 52k. 

10 . 

The validity period relative value data storage area 

52a has stored the validity period relative value data 

UD in advance, which is composed of .9-bit data 

indicating a relative. validity period in days in·. the 

range from 1 to 365. · For instance, if the validity · 

. period is six months, the data indicating. "182" hav:e ··· .. · ··. · 

been stored previously in the factory before shipment. 

If the validity period is 12 months, ·:the data 

15 indicating "365" have been stored likewise. . 

In the use begin date data writing area.52b, the 

use begin year data SKYD and the use begin month/day~. 

of-month data SKDD are written by a process explained 

later~ The use begin year data SKYD is written in 

20 4 bits of data indicating a year in the range from 1994 

to 2010. The use begin month/day-of-month data SKDD ·is 

wrltten in 9 bits of data indicating one of 0 to 364 

corresponding to the first to the 265th day. Therefore, 

for example, if the use begin data is December 31, 

25 1994, 4 bits of data indicating 11 1994" will be written 

as SKYD and 9 bits of data indicating 11 364 11 

corresponding to December 31 will be written as SKDD. 



13 

In the use end date data writing area 52c, the use 

end year data SSYD and the use end month/day-of-month 

data SSDD are written by a process explained later. 

The use end year data SSYD is written in 4 bits of 

5 data indicating a year in .the range from 1994 to 2010. 

The use end month/day-of-month data SSDD is written in 

9 bits of data indicati~g one of 0 to 364 corresponding 

to the first.to the 365th day. In addition, in the 

unused flag data writing area 52d, flag MF. = 1 

10. · indicating unused has been written previously in ·the .. 

factory before shipment. The· flag MF.will be rewritten 

into MF = 0 indicating·. already in. use at the time .when. 

the IC card 2 starts to be in use. 

In the number-of-allowed-pay-programs data storage 
.. 

15 area 52e, the number-of-allowed-pay-programs. data UBD, 

the maximum number of select points of pay service ..... 

information, ( 11 3 11 in this example). has been written. 

previously in the factory before shipment. The number-

of-pay-programs data UBD is any one of 11 1 •i to 11 3 11 

20 corresponding to the first to the thirq program. 

In the number~of-service-areas data storage area 52£, 

the number-of-service-areas data SCSD has been stored. 

The number-of-service-areas data SCSD indicates the 

numbei;' of areas N (N = the number of administrative 

25 divisions of Japan) where the issuing company of the IC 

cards 2 provides pay service, using any one of 1 to 7. 

N items of service data SD (N) indicated by the SCSD 
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have been stored in the following individual storage 

areas-52g, 52h, and 52i. Specifically," each of the N 

items of SD (N) consists of a service area data item 

SCD, the number-of-service-stations data item SKSD, 

s and service station data items SKD (1) to SKD (M). 

10· 

The service area data item SCD has a value in the range 

from 1 to 47 corre~ponding to the areas (administrative 

divisions of Japan) where pay service is provided. 

The number-of-service-stations data item SKSD has 

a value in the range from a minimum·value of 1 to 

a maximum value of 7 indicating the·number of pay 

service stations (M) run by the issuing company of .. :the. · 

IC cards 2. The service station data items SKD consist 

of data items SKD( 1) to SKD(M) corresponding to the M · .. : ... : 

15 service stations indicated in the:. number-of-service- . ·. 

statiqns data SKSD. These SKD (1) to· SKD(M). show ;·the .. 

station· numbers. 

In the effective service type data storage area 

52j, the effective service type data USD ("2" in ·this 

20 example) indicating the type of users who can access 

the service information using the IC cards 2 has been 

stored. The effective service type data USO has· 

a value in the range from 1 to 3: "1" indicates the 

speci~ic enterprise-oriented service information, 

25 "2" the student-oriented service information, and 

"3" the ordinary businessman-oriented service 

information. The effective service type data USO, the 
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number-of-pay-programs data UBD, and the validity 

period relative value UD vary with the type and selling 

price of the IC card 2. The higher the selling price 

of the IC cards 2, the larger values the number~of~ 

5 allowed-pay-programs data UBD and the validity period 

relative value data UD have. In the issuing·company 

ID ~ata writing area 52k, the value assigned to the 

issuing company (the service center 91 also acting as 

a supplier of pay programs) of the IC cards 2 in the. 

10.. r~nge from 1 to 512 has been written previously in the 

factory before shipment. For example, the information 

HK indicting the: ·issuing company ·.-in 1the .present .-: ... 

embodiment has been written. The information showing . 

the issuing company is· not limited.:"to·.numerals; ·but ·may 

15 be character.data. 

In the allowed program number. data writing ar.ea .. 

521, the allowed program number KBD-.(a value in the. 

range of 1 to N) is written by a process explained 

later. The allowed program number registers KBR! to 

20 KBR3 store the program numbers which the user has 

decided to check visually, paying a c~arge. The KBR4 

always stores 11 0." 

In the ROM 44, the table shown in FIG. 8, together· 

with pro.cessing programs, has been stored. The table 

25 stores not only the names of areas from Hokkaido to 

Okinawa, corresponding to the area numbers 1 to 47, but 

also the station numbers of FM stations existing in the 



16 

individual areas, the transmitting frequencies, and the 

names of broadcasting stations, all according to the 

names of the individual areas. 

FIG. 9 is a block diagram of a service information 

s transmitting device 70 provided in the FM broadca.sting 

station 3. The service information transmitting device 

70 comprises a transmitting section 71, a multiplex 

processing section 72, a transmission processing . 

section 73 that transmits the pay and free service. 

10 .. ,· information (as explained later) to the multiplex· .. 

processing section 72, and a clock section 74 that 

generates ·the : present· year /month/day .... of month data. 

The transmitting section 71° is composed of a stereo 

modulator 75 that performs stereo· modulation of audio 

lS information, an FM modulator 76, a transmitter 77,·and 

a transmitting antenna 78. The multiplex processing.,;·. 

section 72 is made up of an encoding ·sect.ion. 82, ·_ · .· 

a multiplexing section 79, an error correction adder 

80, and an L-MSK modulator 81. 

20 The transmitting signal format for the service 

information multiplexed into the FM broadcast 

radiowaves will be described with reference to FIG. 10. 

The transmitting information in the service information 

consists of the year/month/day-of-month data HD, the 

25 program table data, the content data of program 1 to 

program N following the table data. A series of these 

data items is transmitted repeatedly. The program 
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table data consists of ID (ID = HI) indicating 

a program table, a .program supplier ID = BI, the total 

number of programs BS, and program peculiar data items 

abou~ program 1.to program N. Like the issuing company 

5 ID, the program supplier ID has a value in the range of 

1 to 512. The program peculiar data consists of 

a program name BM, a pay broadcast code UH_ ( 11 0 11 means. 

free of charge and "1" means charged), a sample program 

available code MB ("0" means that no sample program is 

10· transmitted and 11 1" means that a sample program.is­

transmitted), a service type code SS for identifying 

the service type.·ca·value in the.range of 0 ·to 3),: and 

an extra charge code KY as a weighting point value ·.for 

pay programs (showing-· an extra rate in the range of ,1<:·':,'' 

15 to 3). 

The individual values of the service type code SS 

mean the following: 

0: the information service whose contents are 

common to all of the types of information service 

20 (e.g., news from abroad and local weather forecast) 

1: specific enterprise-oriented information 

service (e.g., the business world information and the 

latest seller information) 

2: student-oriented information service (e.g., 

25 the introduction of inexpensive restaurants and the 

introduction of universities) 

3: general businessman-oriented information 
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service (e.g. ,. stock-price information and the 

introduction of no-frills hotels) 

What is shown in the figure is the actual data 

which undergoes error correction check sum and 

5 encryption and thereafter is transmitted. In the case 

of free programs, the extra charge code KY is KY = O. 

In the received data memory 47, there.is provided 

a memory area of the same structure as that of the 

transmitting signal format shown in FIG. 10. All of 

10 the· service information shown in the .figure is stored 

in the memory area in the received data memory 47. 

Using the flowcharts shown in ·FIGS-. 11 and later,·· 

the operation of the service information receiving 

device 1 will.be described. In the .flow, th~ fo~lowing 

15 data item~ and the registers in the control section 43 

are used: 

Year/month/day-of-month HD: consists _of 4-bit data 

indicating t~e year.1994 to the year 2010 and 9-bit 

data having a value in the range of 0 to 364 

20 corresponding to the' first day to the 365th day, like 

the use end year data SSYD and the use end month/day­

of-month SSDD 

Present year data ·register GYR: contains 4 bits 

and stores the present year in the range from the year 

25 1994 to the year 2010 

Present.month/day-of-month data register 

GDR: contains 9 bits and stores the present 
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month/day-of-month in the range of 0 to 364 

corresponding to the first day to the 365th day 

(Here, GR indicates both of the registers GYR and 

GDR) 

5 Date computing register HZR: stores the interim 

data in calculating the use end date. 

Expiration register KGR: "0" means within the 

expiration and 11 1" means beyond the expiration. 

Program allowance computing register BZR: stores. 

· 10 the interim data in calculating the .number of allowed 

programs. 

Counter N: counts· the number of· areas ·.where ·pay···· 

service is provided.··. 

Counter M: counts the number. of pay service. , · .. -. · 

·15 stations. 

20 

Register X: temporarily stores the.data indicating· 

pay service .stations. 

Increment register NR: stores a value specifying 

one of KBR! to KBR4. 

Specifically, as the power is turned on, the 

control section 43 in the service information receiving 

device 1 starts operation according to the flowcharts 

shown in FIGS. 11 to 13, sets the expiration register 

XGR in response to the turning on of the power supply 

25 (SAl); and monitors the reception of the year/month/ 

day-of-month data HQ (SA2). When obtaining the 

year/month/day-of-month data DH from the tra~smitted 
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signal in the aforementioned format, the control 

section stores the year/month/day-of-month data HD in 

GR. Since GR indicates both of the registers GYR and 

GDR as described earlier, the 4-bit present year data 

s in the received year/month/day-of-month data HD is 

stored in the present year ·data register GYR and the 

9-bit present month/day-of-month data in the received 

year/month/day-of-month data HD is stored in the 

present month/day-of-mont~ data register GDR (SA3). 

10··· Then, the control section monitors the reception 

of HI, the ID indicating the program. table ( SA4) .. : If 

receiving HI, it will take in the·.program table. data·: . .-.-.·· 

(SAS) and execute a program select (menu) screen-create 

process explained later.(SA6")~. Thereafter, the·control 

15 section will. take in the program content data (SA7) and 

execute a program seiecting process (SA8) explained 

later. Then, the control section will senses whether_, 

or not.the IC card 2 has been installed in the slot 22 

(SA9). If it has not been installed, the control 

·20 s.ection will set a l·in the register KGR (SA27) and 

return control to step SA2. 

Then, when the IC card 2 has been installed in the 

slot 22, the control section will read the information 

HK stored in the issuing company ID data writing area 

25· 52 in.the IC card 2, compare the information HK (any 

value in the range of 1 to 512) with BI, the program 

supplier's ID (any value in the range of 1 to 512), and 
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judge whet~er or not they are equal (SAlO). If the 

.judgment .result shows that BI¢ HK, the control section 

will set a 1 in the register KGR (SA27) and return 

control to step SA2, as when the IC card 2 has not been 

5 installed as described earlier. Therefore, when the IC 

card has not been installed, or when HK indicating the 

issuing company of the IC card 2 disagrees with BI 

indicating the supplier of the pay program even if the 

IC card has been installed (because the program is not 

10 ·.. the pay program dealt with the issuing company of the 

IC card 2), the processes at step SAll and later will 

not be carried out, with the.result.that the pay 

program reception setting process at step SA21 in 

FIG. 12 will not be executed either .. 

15 If BI = HK and HK indicating the issuing company 

of the IC card 2 coincides. with BI indicating .the'·· . 

supplier of the pay program, the. control section .. will 

read the state of the flag MF stored in the unused flag· 

data storage area 52d in the IC card 2 and judge 

20 whether or not MF= 1 (SAll). If the judgment.result 

shows that MF = 1 and the IC card 2 is unused, that day 

will be the use begin day of the IC card 2. Therefore,. 

the control section will write not only the present 

year data stored in GYR as the use begin year data SKYD 

25 · into the use begin date data writing area 52b in the 

EEPROM 52, but also the present month/day-of-month data 

stored in GDR as the use begin month/day-of-month data 
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SKDD into the us·e begin date data writing area 52b 

(step SA12 in FIG. 12). 

Next, the control .section reads the validity 

period relative value data UD from the validity period 

5 relative value data storage area 52a in the EEPROM 52, 

adds the validity period relative value data uo to the 

present month/day-of-month data stored in GDR, and 

stores the result in the date computing register HZR 

(SA13). ·Then, it judges whether or not the value of. 

10 HZR is 364 or less (SA14). If the ·value of HZR is 364 

or less, the use end -day can be represented by usirig 

the present year and the present month/day-of-month + - '· 

the validity period relative value data, ·without 

carrying up the -value. of the year .. 

15 Therefore, in this case, the control section,· 

writes not only the present year data=stored in GYR 

as the use end year data SSYD into .the use end date .. 

data writing ~rea 52c (SA15), but also the· present 

month/day-of-month + the validity period relative value 

20 data stored in HZR as the use end month/day-of-month 

data SSDD into the use end date data writing area 52c • 

(SA16). Thereafter, to indicate that the IC ca~d 2 is 

now in use, the control section resets the flag MF 

(SA19j, and then resets KGR to indicate that the IC 

· 25 card 2 is within the validity period of pay service 

information reception (SA20). The control section then 

executes a pay program reception setting process 
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explained later (SA21) and returns control to step SA2. 

If the judgment result at step SA14 shows that the 

value of ·HZR has exceeded 364, the use end day cannot 

be expressed using the value~ ranging from 0 to 364 

s corresponding to the first day to the 365th day, 

without carrying up the value of the year. Therefore, 

the control section increments the value of the present 

year data stored in GYR and writes the incremented 

value as the use end year da_ta SSYD .into the use end., 

10· date data writing area 52c (SA17). Then, the control 

section subtracts 364 from the present month/day-of­

month -+the validity period.relative .value data stored 

in the HZR and writes-the result as the use end 

month/day-of~month data SSDD into the-use end date data 

15 writing area 52c (SA18). Thereafter, the control : 

section carries out the steps SA19·to SA21 and returns' 

control to step SA2. 

If the judgment result at step SAll shows that 

MF = O, this means that the IC ca~d 2 is already in 

20 use. When the card is now in use, the control section 

will compare the use end year data SSYD with the 

present year data stored in GYR and judges whether or 

not SSYD ~ GYR (step SA22 in FIG. 13). As a result of 

the judgment, if SSYD ~ GYR does not hold, it is 

25 apparent that the IC card 2 has not expired at that 

point of time. Therefore, the control section sets a O 

in the expiration register KGR to indicate that the 
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card is within the expiration (SA26) and returns 

control to step SA2. 

If at step SA22, SSYD ~ GYR holds, it is possible , 

that the .use· end year data coincides with the present 

5 year data. Then, the control section judges whether or 

not SSYD = GYR holds (SA23). As a result of the 

judgment, if SSYD = GYR, the control section will 

compare the use end month/day-of-month data SSDD with 

the present month/day-of-month data stored in GDR. •and: 
) 

10 judge whether or not SSDD ~ GDR holds (SA24). 

As a result of the judgment, if SSDD ~ GDR does not 

hold, ·this means that the IC card.2·is within the 

expiration and therefore the control·section will set. 

a· 0 in the expiration register KGR -to ''.indicate that :the!'·· 

15 card is within the expiration (SA26). If at.step SA24, 

SSDD ~·GDR, the IC card 2 has expired already.and. 

therefore the control section will set a 1 in KGR to 

indicate that the card has expired (SA25) and return 

control to step SA2. If at step SA23, it has been 

20 judged that SSYD = GYR does not hold, it is apparent 

that the IC card 2 has expired already at that time. 

Therefore, the control section sets a 1 in KGR at step 

SA25 and returns control to step SA2. 

The program select screen create process (SA~) 

25· is ca~ried out according to the flowchart shown in 
. . 

FIG. 14. In the process, table items and frames are 
. 

drawn (SBl) and then program names BM! to BMN are 
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displayed (SB2). By the processes at steps SBl and 

SB2, the table items including "Program Name", 

"Charged", "Sample Program", and "Extra" are displayed 

together with the frames on the display section 6 as 

5 shown in FIG. 18. Then, "0" is drawn in the "Charged" 

column for the program with pay broadcast code UH = 1 

(SBJ). At the same time, "O" is drawn in the "Sample 

Program" column for the program with sample program 

available code MB = 1. 

10 ... Next, the control section judges whether or not 

there is any program whose extra charge code KY exceeds 

1 (SBS). If KY= 0 or KY= 1, the.control section.will· 

not execute the process at step SB6 and pass control to 

step ~BT. " If KY.=· 2 or 3, the control section will 

15 draw "x" and the value of KY in the "Extra''. column for 

the program (SB6).· Therefore; for example, if the 

received signal has the data shown .in FIG• .. -10, "Program 

a" to "Program h" will be displayed in the "Program 

Name" column, "O" be displayed so as to correspond to 

20 "Program b" to "Program h" in the "Charged" column, "O" 

be displayed so as to correspond to "Program c", 

. "Program d '' , and "Program f" in the "Sample Progr.am" 

column, and "X2" and "X3" be displayed so as to 

correspond to "Program d" and "Program f" in .the 

25. "Extra" column, respectively. 

At step SB7 following step SBS or step SB6, it is 

judged whether or not the expiration register KGR meets 
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KGR =.1. Since the KGR is set during initialization at 

step SAl in FIG. 11, KGR = 1 holds at the start-up. 

Therefore, the "Charged" column for the program with 

pay broadcast code UH = 1 is crosshatched (SBB) and the 

5 "Program Name" column for the program with UH = 1 and 

sample program available code MB = 0 is also cross­

hatched (SB9). By the processes at steps SBB and SB9, 

the "Program Name" column for "Program b", "Program e", 

"Program g", .and "Program h" and the."Charged" column:·. 

10 for "Program b" to "Program h" are crosshatched as. 

shown in· FIG. 18. Namely, the crosshatching of the 

"Prog~am Name!' column indicates .'that::,,the.y are. pay, 

programs without a sample program, and the 

crosshatching. of·: the "Charged .... column·· indicates that.· 

15 they are pay programs that cannot be displayed. 

If KGR * 1, or if the IC card 2 is within the 

validity period, control .will· proceed from step SB9 .:to ... 

step SBlO, where the use end year/month/day-of-month 

will be displayed on the basis of ·the use end year data 

20 SSYD and the use end month/day-of-month data SSDD 

stored· in the use end date data writing.area 52c of the 

IC card 2. Thereafter, at step SBll, the "Charged" 

column for the program with pay broadcast code UH = 1 

will be crosshatched and the "Program Name" column for 

25 the program with UH = 1 and sample program available 

code MB= 0 will be crosshatched (SB12). Next, the 

crosshatching of "Charged" column for the program with 
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UH ~ 1 and service type code SS = 0 will be canceled 

(SB13). This means that the program with UH= 1 and 

SS = 0 allows pay visua~ check as long as it is within 

the validity_ period, regardless of the pay program 
. . 

5 reception setting process explained later. Of the 

pro?rams from which the crosshatch of the "Charged" 

column has been removed at·step SB13, the "Sample 

Program" column with sample program availabl_e code 

MB = 1 will be crosshatched (SB14r and the crosshatch. 

10 of the "Program Name" column with sample program . 

available code MB = 0 will be removed ( SB15) .. 

. This means that pay visual check is·· possible. 

Ne~t, after "1" is.set in NR (SB16), the 

crosshatch· of· the "Charged" column'· for the value· of ·KBR 

15 indicated by NR is removed (SB17). Here, the allowed 

program number data writing area 5?1 :is composed of. 

allowed program number registers KBRl ,, to . KBR4. ·In each. 

of KBR! to KBR3, a program number. (any one of 2, 4, and 

8) for which pay visual check has been determined in 

20 a process explained later is stored, starting at KBR!. 

In KBR4, "0" is always stored. 

First, at step SB16, "1" is set in NR (NR = 1). 

At step SB17, the.crosshatch of the "Charged" column 

for the program number corresponding to the value of 

25 KBR! is removed, meaning that the program with the 

program number has been selected for pay visual check. 

Next, it is judged whether or not the sample program 
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available code MB of the program with the value of KBRl 

meets MB·= 1 (SB18). If MB= 1 holds and a sample 

program is present, the "Sample Program" column 

corresponding to the program is crosshatched (SB19). 

5 Because the program has been selected for pay visual 

check, this means that visual check of a sample program 

is unnecessary. If at SB18, MB = 0 holds and a sample 

program is absent, the crosshatch_of the "Program Name" 

column corresponding to.the program-is removed (SB20). 

10 · After st~p SB19 or SB20, NR is·. incremented (SB21) and 

then it is judged whether or not the value of KBR. 

indicated by the·. incremented··NR'>,:is\·'."0·!' ('SB2·2). · If it 

is not "0", control returns to step 817. If it is "0", 

the program·: select screen create process will be· ; 

15 terminated. 

Therefore, for example, when all of KBRl to KBR3 

have stored program numbers, the loop of· SB16 .to SB21 .. 

is repeated three times. When NR = 4 is reached, 

control will proceed to a stop process because KBR4 ·is 

20 always "0". Furthermore, for example,· when 

''BM2 = Program b" and "BM4 = Program d" (BM4 = Program 

d means that a sample program is pr~sent) have been 

selected previously, the loop is repeated twice, with 

the result that the "Charged" column of "Program c", 

25 "Program f" to "Program h" and the "Program Name" 

column of "Program g" and "Program h" remain cross­

hatched, and the "Sample Program" column of "Program d" 
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is crosshatched. Specifically, the crosshatching of 

the "Charged" column indicates the pay program that is 

not selected or cannot .be selected. · The crosshatching 

of the "Sample Program" column indicates that the pay 

5 program has been selected and pay visual check of 

a sample program cannot be allowed. At this time, the 

use end year/month/day-of-month is also displayed. 

The pay program reception setting process (SA21) 

is carried out according to the flowchart of FIG. 15. 

10 After the table items and frames have been drawn (SCl), 

the program names of BMl to BMN are displayed.(SC2). 

Furthermore, the "Program Name" .. column and "Setting"­

column for pay broadcast code UH = 0 (free) are · 

crosshatched (SC3) and the "Program Name" and "Setting" 

15 columns for UH = 1 (charged) and service type code 

SS =I= effective service type data USD are crosshatched 

( SC4) . By the processes. at steps SCl to SC4, .the .. table 

items and frames for "Program Name", "Setting", and 

"Extra" are displayed on the display section ~ as shown 

20 in FIG. 20. In addition, "Program a" to 11 Program h" 

are displayed in the "Program Name" column, and the 

"Program Name" column and "Setting" column for 

"Program a", "Program c", and "Program e" to 

"Program g" that are free programs and pay programs 

25 not can be selected, are crosshatched. This prings 

into a crosshatch-free state "Program b" I "Program d",. 

and "Program h" that are pay programs w·ith SS = 2 .can 
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be selected, making it easy to identify them. 

Next, the value (any one of 1 to 3) of the number­

of-allowed-pay-programs data UBD is stored in the 

program allowance computing register BZR (SCS) and 11 1 11 

. 5 is set in NR as the initial value (SC6). Then, ·it is 

judged whether or not the extra charge code KY for each 

program KY> 1 holds (SC7). If all of the programs 

meet KY ~ 1, the process at step sea will not be 

performed and control will go to step SC9. If there is 

10' a·program or programs with KY> 1,· "X" and the value of. 

KY is ·writt~n in the "Extra" column for the program .. 

(SCa). Therefore, .in.the embodiment where "Program·d" 

and "Program f" meet KY> 1, "X2" is displayed in· the 

"Extra" column for· "Program d" and. "x3" in the "Extra" 

15 column for "Program f 11 as shown in FIG. 20. 

At step SC9 following step SC7 or step sea, it is 

judged whether or not one of SWl to SW9 is pressed~ . 

Here, SWl to SW9 are the keys corresponding to 11 1" to 

"9" in the alphanumeric key group 11, with the 

20 alphabet/numeral select key 9 in the numeral select 

position. If any one of these SWl to SW9 has been 

pressed, it is judged whether .or not the pressed SW 

number is equal to or smaller than the total number 

of programs BS (in the embodiment, BS= 8). If it is 

25 not equal to or smaller than BS, it is judged whether 

or not it is service type code SS = USO for the program 

number equal to ·the SW number (SCll). If SS+ USO 
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holds and it is a program that cannot be selectively 

set, control will return to step SC9. If .SS= USO 

holds and it is a program that can be selectively set, 

the value of the extra charge code KY of the program 

5 number will be subtracted from the present value of the 

program allowance computing register BZR and the value 

of BZR will be updated (SC12). 

Then, it is judged whether or not the program 

allowance computing register BZR ~ 0 (SC13). 

10 ~f BZR ~ 0 holds, control will go .to step SClS,; If :the 

condition of BZR ~ 0 is not fulfilled, this means· that 

the pay programs ·that ·exceeds the number-of-allowed- <·- -.· .:• 

pay-programs data UBD set in BZR . at step SCS has. ·been < 

selected and therefore visual check of the selected pay 

15 programs cannot be allowed. Therefore, it that case, 

the extra charge code KY for the program number is 

added to the present value in the program allowance 

computing register BZR to return the value in the BZR 

to the value before the process at step SC12 (SC14), 

20 and the processing is started at step SC9 again. 

If BZR .~ O, this means that pay programs have been 

selected in the range indicated by the number-of­

allowed-pay-programs UBD, so that 11 0" will be drawn in. 

the "Setting" column for the program (SClS). Then, 

25 after the SW number (program number) has been stored in 

the KBR shown by NR (SC16), NR is incremented_(SC17) 

and the loop of step SC9 to step SClB is repeated until 
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BZR =·o is reached (SC18). ·At the time when BZR = 0 is 

reached, the pay program reception setting process will 

be terminated. Therefore, if the number-of-allowed-

pay-programs data UBD is "3" and t e effective service 

5 type data USD is 11 2 11 and the SW2 and SW4 are pressed in 

that order, "O" will be displayed in the "Setting" 

column for ."Program b" and "Program d" by the process 

at step SC15 as shown in FIG. 20. Then, the process 

at step SC16 will give KBR! = 2 and KBR2 = .4, allow.~. 

10 · KBR3 = 0 and .KBR4 = 0 to remain unchanged, and give., 

BZR = 3 - 1 - 2 = 0. Thereafter, the pay program. 

reception setting. process will. bE;! ,.terminated. · 

At this· time, as showri in FIG. 20, the value of 

the "Number of· Settable Programs",is displayed. The. 

15 value ·of the "Number of Settable. Programs". decreasea . 

20 

.. 
from 3 to 2 and to O in this example, indicating the 

number of programs that can be set. ·.While visually. 

checking the number.of settable programs, the user can 

perform the setting operation. 

The program selecting process (SA9) is performed 

according to the flowchart of FIG. 16. First, it is 

judged whether or not.any one of the SWl to SW9 has 

been pressed (SDl). If any one of the SWl to SW9 have 

been pressed, it wi11· be judged whether or not the 

25 pressed SW number is equal to or less than the total 

number of programs BS (SD2). If it is equal or less 

than BS, it will be judged whether the pay broadcast 
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code UH for the same program number as the SW number is 

11 0 11 (803). If it is UH= 0 and free, the actual 

program content data of the program will be subjected 

to a display process inunediately (504). By the process 

5 at step SD4, the actual program contents of the free 

program (in this example, "Program a") stored in the 

memory area in the received data memory 47 is read out 

and displayed on the display section 6. 

If the judgment result at step SD3 shows that· .the. 

10 pay broadcast code is UH = 1 and a pay program, it will 

be judged whether or not the expiration register KGR .·, 

has a.t, or whether the IC ca~d·2 has expired or not 

installed in·the slot22 ·(SOS). If KGR = 0 and the IC 

card is within the validity period, it will be judged 

15 whether or not.the service type code SS for the same 

program number as the SW number is 11 0 11
·. ( S06) • If the 

service type code is SS = 0 and a pay: ,program wh,ose , 

contents are common to all types of information 

services, the actual program content data of the 

20 program will be subjected to the display process (809). 

If the service type code SS is not SS = 0, 11 l 11 will be ·· 

set in NR (807). Next, it will be judged whether or 

not the value of KBR indicated by NR is equal to the 

number of the pressed SW (SD8). If they are the same, 

25 the actual program content data of the program will be 

subjected to the display process (509). If they are 

not equal to each other, NR will be incremented (SDlO) 
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and it will be judged whether or not the value of KBR 

indicated by NR is "0" (SOll). If it is not "0", 

control will return to,step SOB. If it is 11 0 11
, control 

will proceed to step SD12. 

5 Specificaliy, in the pay program reception setting 

process of FIG. 15, when the same SW as the SW pressed 

in the selecting operation is pressed, the value of KBR 

indicated by NR never fails to be equal to the pressed 

SW number in step SOB. -In the example of the pay 

10 _:· program reception setting process o FIG. 15, SW2 .... and 

$W4 are pressed in that order, an4·the process at st~P. 

SC 16 gives KBRl · = · 2 · and· KBR2 . = 4 · 0and:.:, sets KBR3 .= · 0 . and 

KBR4 = O. Therefore, during the program selecting 

process, when· 0SW2 ·is pressed;.,. KBRl-·;indicated ·by -NR =.>l 

15 has a value of 2 at the time when NR = 1, allowing·the 

number of $W2 ·to be equal to 11 2 11
, a step SOB the value 

of KBRl. Then, at step ~D9, the program contents of ~­

"Program b" with program number "2" is displ~yed on the 

display section 6. 

20 Furthermore, during the program selecting process, 

when SW4 is pressed, KBR2 indicated by NR = 2 has 

a value of 4 at the time when NR = 2, allowing the 

number of SW4 to be· equal to "4", the value of KBR2 at 

step SOB. Then, at step S09, the program contents of 

25 "Program d" with program number 11 4 11 is displayed on the 

display section 6. Thus, by operating the SW with the 

same number as that during the pay program reception 



35 

setting process, the contents of the pay program for 

which visual check has been determined can be checked 

visually~ 

In the example, because KBR3 = 0 and KBR4 .= O have 

5 been set as described earlier, when KBR3 indicated by 

NR = 3 is KBR3 = 0 at the time when NR = 3, control 

will go from step SDll to SD12. Even if a certain 

program number is stored in KBR3, however, because 11 0 11 

is always stored in KBR4, control will proceed from. 

10 step SDll to SD12 at the time when NR.= 4. 

Then, when with the service type code SS -::/= 0, a SW 

whose number· is different from :that· during the> pay. 

program reception setting process, and when with 

KGR = 1, .the IC card 2 has expired or not been 

15 installed in the slot 22, it will be judged at step 

SD12 following step SDS or SDll whether or not the 

sample program available code MB·= 1 (SD12). ·.If. the>·.· 

sample program availabie code is MB = 0 and there is no 

sample program, the program selecting process will be 

20 terminated. If the sample program available. code is 

MB = .1 and a ·sample program is present, the sample 

program content data for the program will be displayed 

(SD13). 

Therefore, by operating the SW whose nUinber is 

25 different from that during the pay program reception 

setting process, if another program that.has not been 

selected has a sample program, the sample program can 
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be checked visually.. If the IC card 2 has expired or 

not been installed, the operation of a SW whose number 

is equal or less than the total number of programs BS 

enables a sample program, if any, to be checked 

5 visually as required. After having checked the sample 

program visually, when the user judges that it is 

necessary to receive the contents of the actual program 

visually, he or she will possibly buy a new IC card 2, 

leading to more frequent purchase of .-IC cards· 2 .. · ;. 

10 · After the power supply SW21 has-been turned.-on, 

the control section 43 operates according to the 

floWchart of FIG. 17 and. monitors .. the .operation. of. 

a pay reception frequency setting SW15 (SEl). Then, 

the control section remains in the·w~it state until 

15 the pay reception frequency setting SWlS is operated. 

If the pay reception frequency setting SW15 is operated 

to visually check the pay programs provided .. by the 

issuing company of IC cards 2, _control will proc·eed to 

step SE2, where it will be judged whether or not an IC 

20 card 2 has been installed in the slot 22. If an IC 

card 2 has not been installed, the pay reception 

frequency setting process will be terminated. If an IC 

card 2 has been installed, the value indicated by the 

number-of-service-areas data SCSD stored in the number-

25 of-service-areas data storage area f in the IC card 2 

is stored in counter N (SE3), and "N (the value of 

counter N), "•" are displayed on the LCD (display 
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section 6) (SE4). Then, the place name in the body ROM 

44 corresponding to the value of SCD in SD(N) indicated 

by the value of the counter N.is displayed at the 

position of •· Specific~lly, as the service area data 

5 SCD, SD(N) contains the values ranging from 1 to 47 

corresponding to the administrative divisions of Japan. 

On the other hand, the ROM 44 in the ·system body 

contains the area names corresponding to the area 

numbers rariging from 1 to 4 7 as explained in -FIG. :· 8 .· 

10 · Then, the· area name with the area '.·number corresponding 

to SCD is read from the ROM 44 and displayed next to . 

the value ·of N. 

Next, the line feed process is performed ·c SE6) a.nd 

the counter N is·· decremented ( SE7.) '~· The loop of ·step. · 

15 SE4 to SE7 is repeated until counter N = ·o is reached. · 

Therefore, the loop is repeated N times until N = O is 

reached. For example, .when N = 7,. a serial number.and 

an area name are displayed in e~ch line as follows: 

"7, Aomori" 

20 11 6, Tokyo" 

11·1, Yamanashi" 

Then, at step SE9 following step SEB, the value of 

25 SCSD is set in counter N again. Next, it is judged 

whether or not any one of the numeral sws (1 to N) in 

the range indicated by the value of the counter N has . 
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been pressed, or whether or not any one of the numeric 

keys 1 to N (N = 1, 2, .. o) shown in FIG. 2 has been 

pressed (SElO). If any one of numeric keys 1 to N has 

been pressed, the number of the pressed key is set in 

5 counter N (SEll), and the value of the number-of­

stations data SKSD is set in counter M (SE12). Next, 

after "M (the value of counter M), 11 e 11 has been 

displayed on the LCD (display section 6) (SE13), the 

SD(N) indicated by the value of :the Mth SKD (M) in · 

10 

15 

SD(N) indicated by the value of.counter·N is stored.in 

register X (SE14) •. Furthermore, the name of the 

broadcasting station in. the body -ROM 44 corresponding · · 

to the value of the register X is displayed at the . 

position of •· (SE15). 

As described earlier, the SD(N) to SD(l)--the data 

groups for the individual areas--contain data SKD(l) 

to SKD(M) indicating the pay service stations in the 

individual areas. On the basis of the number sens·ed at 

step SElO, any one of the areas corresponding .to SD(N) 

20 to SD(l) has been selected already. In the selected 

area, there are more than one service station 

corresponding to data SKD(l) to SKD(M). On the other 

hand, in the ROM 44 in the system body, a station 

number, a transmission frequency, and a broadcasting 

25 · statiqn name are stored· for each area name as shown in 

FIG. 8. Then, in the already selected area, the 

broadcasting station name with ·the station number 
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corresponding to the value of SKD(M) is read from the 

ROM 44, and is displayed next to the value of M. 

Next, the line.feed propess is performed (SE16) 

and the counter Mis decremented (SE17). The loop of 

5 s·tep SE13 to SE18 is repeated until counter M = 0 is 

reached. Therefore, the loop is repeated M times until 

M = 0 is reached. If in the example, numeral SW 11 7 11 is 

pressed and M = 5 hold~, a serial number and a name of 

pay service station existing in the previously: selected. 

10 area (Aomori) will be.displayed in each line as 

follows. 

15. 

"5, K station" 

'!2, z station" 

"1, X station" 

Then, at step SE19 following step SElB, the value. 

of SKSD is set in counter M again. Next, it is judged 

whether or not any one of the numeric SWs (1 to MJ in 

20 the range indicate~ by the value of the counter M has 

been pressed, or whether or not any one of the numeric ·· 

keys 1 to N (N = 1, 2, .. o) shown in FIG. 2 has been 

pressed (SE20). If any one of th~ numeric keys has 

been pressed, the number of the pressed key is set in 

25 counter M (SE21), and the transmission frequency of the 

broadc;asting station in the body ROM 44 corresponding 

to the value of SKD(M) indicated by counter M is set in 

/ 
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a tuner (SE22). Specifically, SKD(M) indicates the 

station number of the pay service station further= 

selected from the pay service stations existing in the 

previc;>usly selected area. As explained in FIG. 8~· 

5 because the transmission frequency is stored so as ·:to 

correspond to the station number for each area, the 
., 

tra~smission frequency corresponding to the station. 

number is set in the FM tuner 32. Therefore, in the 

example, if numeric sw: "2" is pressed·, ZMHZ of the ~i 

10 station corresponding to station number 3 in "Aomori'.' 

will be set in FM tuner 32. 

In· the embodiment,· the transmission :frequency O:f..:,~,· ... 

a pay. program can be set by storing in an IC card the.. · 
. . 

data· indicating pay service station.s· and storing in.· the 

15. body ROM the transmission frequencies corresponding to . 

·the data indicating the pay service s·tations. The 

transmission frequencies for the pay programs may be 

stored in an IC card without storing the transmission 

frequencies in the body ROM. The broadcasting stations 

20 that are broadcasting the pay programs provided by the 

IC card.issuing company may be searched automatically 

for a receivable one. When only one broadcasting 

station is broadcasting the pay programs supplied from 

the issuing company of IC cards 2, the number of 

25 transmission frequencies is naturally one, so that the 

transmission frequency may, of course, be set in the FM 

tuner immediately after the pay reception frequency 

~. : 
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setting SW 15 has been pressed. 

While in the embodiment, it is judged from the 

received year/month/day-of-month data whether or not 

the IC card has expired, for ~xample, a clock circuit 

may be provided on the receiving device side, the ~ime 

data in the clock circuit be corrected by the received 

data, and on the basis of the time data in the clock 

circuit, it may be judged whether or not the IC card 

have expired. 

Furthermore, while in the embodiment, an IC card 

is used as an information storage medium, the invention 

is not limited to this. F.or example,. other mediums, 

such as c:::oin-shaped IC chips, stamp-shaped IC chips, or 

bar-code-printed cards, may be- used. Additionally, for 

15 example, information storage means may be provided· on 

the receiving device body, not on the information . 

storage medium that can be installed and removed on.and 

from the receiving device body and the information 

related to the reception of the pay service information 

20 may be written in the information storage means by 

wire, by radio, or a ROM writer •. Still furthermore, 

the present invention can be applied not only to FM 

multiplex broadcasting systems, but also to paging 

systems using radio-communication, and various 

25 communication and broadcasting by wire or by radio. 

While in the described embodiments, the display at 

the pay information is inhibited when the present time 
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has reached at the stored time, it is also possible to 

inhibit the receipt of the pay information. 
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CLAIMS 

1. A display information receiving device 

comprising: 

receiving means for receiving the display 

. 5 information transmitted from a display information 

transmitting station; 

display means for displaying the display 

information received by said receiving means; 

a device body which enables installation and 

10 removal of a storage medium that stores the time 

information indicating time; 

acquiring means for acquiring-the present time;. 

judging means for judging whether or not the 

present time acquired ·by said acquiring means has 

15 · re.ached at the time indicated by t:he time information 

stored ·in the. storage medium installed in said~ device 

body; and 

control mean~ for inhibiting the display of the 

display information transmitted from said display 

20 information transmitting station after said judging 

means has judged that the present time has reached at 

the stored time. 

2. A display information receiving device 

according to claim 1, wherein said display information 

25 is multiplexed with FM broadcast· radiowaves and then 

transmitted, and said receiving means contains means 

for receiving the FM broadcast radiowaves and decoding 
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said multiplexed display information. 

3. A display informa~ion receiving device 

according to claim 1, wherein said display information 

is pay display information; 

said receiving means further c·ontains means for 

receiving free display information; and 

said display means further contains means for 

displaying the free display information received by 

said receiving means. 

4. A display information receiving device 

according to claim 1, wherein said receiving means·. 

further receives the present ·.time information· and.··:.· 

contains 

time count . means for counting · the p;resent ·time, . · 

15 and 

20 

correction means for correcting the present .. time 

counted by said time count means on the basis of ·the. 

present time information received by said receiving 

means; and 

said acquiring means acquires the present time 

counted by said time count means . 

. 5. A display information receiving device 

according to claim 1, wherein said receiving means 

further contains means for receiving the present time 

25 informatiori;·and 

said acquiring means acquires the present time 

from the pres.erit time information received by said 
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receiving means. 

6·. A display information receiving device 

according to claim 1, wherein said storage medium has 

stored period information and contains 

computing means for computing said time stored in 

said storage medium on the basis of the present time 

acquired by said acquiring means and the period 

information stored in said storage medium, and 

writing means for writing the time computed· by·:.·· 

10 said computing means into said.storage medium as time 

information. 

7. A display information receiving device 

comp~i·sing: 

receiving· means for receiving pie~es ·.of display, 

15 information transmitted from a display information ·.-. · 

transmitting station; 

display means for displaying pieces of display 

information received by said receiving means; 

a device body which enables installation and 

20 removal of a storage·medium that -stores number of 

points representing an amount of the display 

information; 

select means for selecting at least one of the 

pieces- of display information in the range that does 

25 not exceed the number of points stored in the storage 

medium installed in said device body; 

setting means for setting the information related 
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to the piece of display information selected by said 

select means; and 

control means for permitting the display of the 

display information related to the information.set by 

5 said setting means. 

8. A display information receiving device 

according to claim 7, wherein.said display information 

is multiplexed with FM broadcast radiowaves and then 

transmitted, and said receiving means contains means 

10 for receiving the FM broadcast radiowaves and decoding 

said multiplexed display information. 

9. A display information receiving device .. 

according .to claim ·7, wherein said storage medium. 

further stores the time· info:rmation.··indicating time and 

15 contains 

acquiring means for acquiring· the present time, 

and 

judging means for judging whether or not the 

present time acquired by s~id acquiring means has 

20 reached at the time indicated by the time information 

stored in said storage medium; and 

said control means further contains means for 

inhibiting the display of the display information 

related the information set by said setting means and 

25 transmitted from the display inforination transmitting 

station after said judging means has judged that the 

present time has reached at the stored time. 
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10. A display information receiving device 

according to claim 7, wherein said display information 

is pay display information; 

said receiving means further contains means for 

5 receiving free display information; and 

said display means further contains means for 

displaying the free display information received by 

said receiving means. 

11. A display information receiving device 

10 according to claim 7, wherein said storage medium 

further stores the type information indicating the type 

of said display information; and. 

said select means can select at· least one of.the 

pieces of display information from· :the pieces :.of· _ : , · ·_ . 

15 · displ~y information corresponding.to said type 

information stored in said storage medium. 

12. A display information receiving device 

according _to claim 7, wherein said select means can 

select at least one of the pieces of display 

20 information, as long as the total of the. weighting 

25 

points corresponding to the amount of said display 

information does not exceed said numper of points. 

13. ~display information receiving device 

comprising: 

receiving means for receiving a plurality of types 

of display information multiplexed with FM broadcast 

radiowaves ·and then transmitted from a display 
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information transmitting station; 

display means for displaying the display 

information received by said receiving means; 

a device body which enables installation and 

5 removal of a storage medium that stores the type 

information indicating the type of said display 

information; and 

control means for permitting the display of said 

display information corresponding to·: the type 

10 information stored in the storage medium installed_.in 

said device body. 

14. A display information.receiving: device 

accor~ing to claim 13, wherein said storage medium 

further stores the time information-.indicating. time.and 

15 contains 

acquiring means for acquiring ·,the present time, 

and 

judging means for judging whether or not the 

present time·acquired by said acquiring means has 

20 reached at the time indicated by the time information 

stored in said storage medium; and 

said control means further contains mea~s for 

inhibiting the display of the display information 

corresponding to the type information stored in said 

25. storage medium and transmitted from the display 

information transmitting station after said judging 

means has judged that the present time has reached at 
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the stored time. 

15. A display information receiving device 

according to claim 13, wherein said display information 

is pay display information; 

said receiving means further contains means for 

receiving free display information multiplexed with FM 

broadcast ·radiowaves and then transmitted; and 

said display means further contains means for 

displaying the free display information received .. by ·.. , 

10 said receiving means. 

16. A display information receiving device 

according .. to. claim 13, wherein each·· piece. of.· .said ->~ ·; . · 

display inf ormat.ion. corresponding . to. the type. . . .... . ... 

information ~tared in said storage. medium further . :.:· 

15 contains a plurality of kinds of display information~-

17. A display information-receiving device 

comprising: 

receiving means f9r receiving the display 

information and information indicating, the information 

20 of said display information transmitted from a display 

information transmitting station; 

display means for displaying the display 

info~ation received by said·receiving means; 

a device.body which enables installation and. 

25 removal of a storage medium that stores the in~ormation 

indicating the informant who gives said display 
I 

information; 
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means for comparing the information indicating 

said informant stored in the storage medium installed 

in said device body with the information indicating the 

informant of said display information received by said 

s receiving means; and 

control means for inhibiting ·the display of said 

display information when the compar.ison at said 

comparing means· has shown that the informati.on 

indicating said stored informant disag+ees with the . 

10 . information indicating said received informant.· 

18. A display information receiving device 

according.-.to .claim 17, wherein said·.:display, .information 

is multiplexed with FM broadcast radiowaves and then 

transmitted, and·· said receiving means .:.contains .means ·. 

15 for receiving the FM broadcast radiowaves and decoding 

said multiplexed display information. 

19. A display information receiving device 

according to claim 17, wherein said storage medium 

further stores the time information indicating time and. 

2 O · · contains 

acquiring means for acquiring the pre.sent time, · · 

and 

judging means for judging whether or not the 

present time acquired by said acquiring means has 

25 reached at the time indicated by the time information 

stored in said storage medium; and 

said control means further contains means for . 
~~~~~~~~ 
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inhibiting·the display of said display information 

transmitted from the display information transmitting 

station after said judging means has judged that the 

pre~ent time.has reached at the stored time. 

20. A display information receiving device 

according to claim 17, wherein said display information 

is pay display information; 

said receiving means further contains means for 

receiving free display information; and 

said display means further contains means for 

displaying the free display information received by .. 

said recei.ving means. 

21. A display information receiv~ng device 

comprising: 

receiving means for receiving the display 

information.transmitted from a display.information 

transmitting station; 

·display means for displaying the display 

information received by said_ receiving means; . 

a device body which enables installation and 

removal of a storage medium that stores data related to· 

a reception frequency for receiving said display 

information; and 

control means for controlling the reception 

25 frequency on the basis of the data related to said 

reception frequency stored in the storage medium 

installed in said device body. 
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22. A display information receiving device 

according to claim 21, wherein said display informat.ion 

is multiplexed with FM broadcast radiowaves and then 

transmitted, and said receiving means contains means 

for receiving the FM broadcast radiowaves and decoding 

said multiple~ed display information. 

23. A display information receiving device 

according to claim 21, wherein said storage medium 

further stores the time information indicating time and 

1·0 contains 

acquiring me~ns for acquiring the present time and 

judging means for judging whether. or not the:-; .. ;·· 

present time acquired by said acquiriQ.g means has .. · .. 

reached ·at the time indicated by the··time informatio.n 

15 stored in said storage medium; and 

said control means further contains means for .. · 

inhibiting the display of said display information ... 

transmitted from the display information transmitting 

station after said judging means has judged that the 

20 present time has reached at the stored time. 

24. A display information receiving device 

according to claim 21, wherein said display inforination 

is pay display information; 

said receiving means furth~r contains means for 

25 receiving free display information; and 

said display means t'urther contains means for 

displaying the free display information received by 
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said receiving means. 

25. A display information·receiving device 

according to claim 21, wherein said storage medium 

stores a plurality of pieces of data related to said 

5 reception frequency and contains select means for 

selecting the desired one· from the plurality of pieces 

of data· related to said reception frequency stored in 

said storage medium; and 

said control means controls the reception 

10 · frequency on the basis of the data selected by:said 

select means. 

26· ~ A display information _,transmiss-ion/.reception ·- .: 

·system comprising: 

a display information transmitting device for 

15 transmitting display information and present time· 

information; 

~ storage medium for s·toring the time information 

indicating time; and 

a display information receiving device which 

20 enables installation and removal of sa"id storage medium 

that receives the display information and present time· 

information transmitted from said display information 

transmitting device, wherein 

said display information receiving device 

25 comprises: 

receiving means for receiving the display 

information and present time information transmitted 
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from said display information transmitting device; 

display means for displaying the display 

information received by said receiving means;. 

judging means for judging whether or not the 

5 present time indicated by.the present time information 

received by said receiving means has reached at the 

time indicated by the time information stored in said 

storage medium; and 

control means for inhibiting the display of the 

10 display information transmitted from said display. 

information transmitting device after said judging 

means has. judged·. that the. pr~sent>.-.time. has reached :at:·,.:_,· 

the st;ored time. · 

27. A display information·.tr~nsmission/reception• 

15 system according to claim 26, wherein said display - .. · · ·.· .. 

information is pay display information; 

said display. information transmitting device. 

further transmits free display information; 

said receiving means further contains means for 

20 receiving free display information; and 

said display means further contains means for 

displaying the free display information received by 

said receiving means. · 

28. A display information transmission/reception 

25 system according to claim 26, wherein said display 

information transmitting device multiplexes said 

display information and present time information with 
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FM broadcast radiowaves and then transmits them; and 

said receiving means receives the display 

information and present time information, both 

multiplexed with FM broadcast radiowaves and 

5 transmitted from said display information transmitting 

device. 

29. A storage medium detachable from a display 

information receiving device that receives the display 

information transmitted from a display information · 

10. transmitting station, comprising: 

15 

storage means for storing the time information . 

indicating 'the. time- ·for -controll·ing:,whether the display 

on said display information receiving device is allowed 

or inhibited; and 

interface means for interfacing with ·said display 

-information receiving device. 

30. A storage medium detachable from a display .. · 

information receiving device that receives the·display 

information t.ransmitted from a display information 

20 transmitting station, comprising: 

storage means for storing th number of points 

representing an amount of display information for 

controlling whether the display on said display 

information receiving device is allowed or inhibited; 

25 and 

interface means for interfacing with said display 

information receiving device. 
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31. A storage medium detachable from a display 

information receiving device that receives the display 

information multiplexed with FM broadcast radiowaves 

and transmitted from a display information transmitting 

s. station, comprising: 

storage means for storing the ~ype information 

indicating the type of the display information for 

controlling whether the display on said display 

inf~rmation receiving device is allowed or inhibited; 

10 and 

15 

interface means for interfacing with said display 

information receiving de.vice. 

32. A storage medium detachable from a· display · · ·. 

information receiving device tl'tat. receives. the display· .· .:.· ..... 

information transmitted from a display information 

transmitting.station, comprising:. 

storage means for storing the.information 

indicating an informant of the display information for 

controlling whether the display on said ~isplay 

20 information receiving device is allowed or inhibited; 

and 

interface means for interfacing with said "display 

information receiving device. 

33. A storage medium detachable from a display 

25 information receiving device that receives the display 

information transmitted from a display information 

transmitting station, comprising: 
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storage means for storing the data related to the 

reception frequency for receiving the display 

information transmitted from said display information 

transmitting station: and 

interface means for interfacing with said display 

information receiving device. 

34.· A storage medium according to· claim 33, 

wherein said storage means stores a plurality of pieces 

of data related to said reception frequency. 


