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RECEI VER FOR RECEIVINGiﬁﬁﬁT~BASED MULTI PLEX BROADCASTS BA@?%%%&@DCQE' ﬁ%
| NVENTI ON 1. Field of the Invention The present invention relates Fg a
receiver for receiving text-based nmultiplex broadcasts such as FMtext-
baied mul tipl ex broadcasts. 2. Description of the Related Art For
exanpl e, in Japan, FM broadcasts called I'FM text- based multi pl ex
broadcast" are realized in which character information data or the like is
mul ti pl exed and transmtted together with the origi nal audi o broadcast

program Meanwhile, FMreceivers for receiving these broad

di spl ayi ng charRRIEFVERFHREE S VEHCaTHI S P g@ﬂgg}mgﬁgﬁ&§§5§A?&§uid
crystal display device (LCD), are also comercially available. Such FM
text - based multipl ex broadcast, the devel opnent of which NHK Broadcasting

Technol ogy S ' ed a key role, includes th it
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for nobile r n an aufono e or the like, and is called a DARK

(DAta Radio {hanng { v .11 pl exing standard for digital data
(DAta Radl 0 fhanngldhdf'ie ThGHUibA g g |

The present invention relates to a receiver for
receiving text-based multiplex broadcasts such as FM text-
based multiplex broadcasts.

2. Description of the Related Art

For example, in Japan, FM broadcasts called "FM text-
based multiplex broadcast" are realized in which character
information data or the like is multiplexed and transmitted
together with the original audio broadcast program.
Meanwhile, FM receivers for receiving these broadcas;s and
displaying character ipformation on a display device, such
as a liquid crystal display device (LCD), are also
commercially available.

Such FM text-based multiplex broadcast, the
development of which NHK Broadcasting Technology Research
Institute has played a key role, includes the capacity for
mobile ;eception in an automobile or the like, and is
called a DARK (DAta Radio Channel) method. The
multiplexing standard for digital data, such as character
information, is as follows: a subcarrier frequency of 76
'kHz, a transmission rate of 16 kilobits ber second, a

modulation method of LMSK (Level-Controlled Minimum Shift



information, is as follews: a subcarrier frequency of 76 kHz, a

transm ssion rate of 16 kil obits per second, a nodul ati on nmethod of LMSK
(Level -Control led M nimum Shi ft -2- Keying), and an error correction
met hod using a (272, 190) conpacted difference set cyclic code. Program
sefvi ces such as character informationr @ be classified into levels 1, 2
and 3. In all three cases, -character information is displayed using a dot
display. In level 1, the information is provided as character infornmation

targeted as a service for a receiver capable o I spl.ayi ng 5 acters
xh2.5 | i nes Kevdelidi AF a2Re8HEPT FEY O%Lm%4%§a HF&P%hFié%§PS EE@ i ded as
characters or figures targeted as a service opting a receiver capable of
di spl ayi ng £5™® ﬁ&%agﬁgﬁgr§n§?5s?Fn%%?lﬁﬁuﬁéﬁé'ng a header. Level 3 is for
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classified into levels 1, 2 and 3. In all three cases,
character information is displayed using a dot display. In
level'l, the information is provided as character
information targeted as a service for a receiver capable of
displaying 15.5 characters x 2.5 lines, including a header.
In level 2, the information is provided as characters or
figures targeted as a service adopting a receiver capable
of displaying 15.5 chatracters x 8.5 lines, including a
header. Level 3 is for traffic information serYices
provided for receivers capable of displaying detailed maps
from a CD-ROM (Compact Disc Read-Only Memory) or the like,
namely, navigation systems.

Level 1 program services can be utilized for news,
weather forecasts, traffic information, entertainment, main
supplemental programs and the like. Entertainment would
include services providing fortune telling, messages from
liéteners, quizzes, town information and the like.

A main supplemental program provides information for
supplementing a program such as the song name, performers
name and telephone and fax numbers for requests when the
original audio broadcast program is, for example, a music

program. The main supplemental programs will be



nanmel y, navigation systens. Level 1 program services can be utilized for
news, weather forecasts, traffic information, entertai nnent, nmain

suppl emental progranms and the like. Entertainment would include services
providing fortune telling, nessages fromlisteners, quizzes, town

i nFormation and the like. A main suppléﬁ%ﬁtal program provi des i nformation
for supplenenting a program such as the song nane, performers nane and

t el ephone and fax nunbers for requests when the original audi o broadcast

programis, for .ex | e, nmusi.c program The I n_suyppl ement al prograns
will be -h?rQﬁﬁégq%ﬂtﬁgiefgfgrnga 0 Bﬁogﬁ?gdggﬁf?ﬁ#gfﬁﬁgﬁgh" or "program

| i nkage" . In,addgé£§n1£ﬁkéz e above services, "energency information" my

al so be provFH%’ as required at the tine of enmergencies. Fig. 3 shows the
frame structure Cﬁnfahd{%?6n§%%ﬂ%he above services, "emergency

information" may also be provided as required at the time
of emergencies.

Fig. 3 shows the frame structure of an LMSK signal
which is multiplexed in the FM text-based multiplex
broadcast of a DARC method. One frame of this LMSK signal
is comprised of 272 blocks, with each block comprising 288
bits.

One frame comprising 272 blocks is divided into 1390
data packet blocks and 82 vertical parity packet blocks,
with the vertical parity packet blocks being distributed
and transmitted.

A 16-bit BIC (Block Identity Code) is attached to the
head of each block. Four kinds of BIC are used for
distinguishing each of the parity packets, and thus the
heads of the frames can be discerned.

The data packet block has a 176-bit data packet
following thg BIC, after which a 14—bit CRC (Cypliq
Redﬁndancy Check) code is added, followed by an 82-bit
horizontal parity check code. The CRC code is attached for
detecting residual errors after error correction using a
product code. The vertical parity packet block is provided

to have a 272-bit vertical parity packet following the BIC.



which is nmultiplexed in the FMtext-based nultipl ex broadcast of a DARC
nmethod. One frame of this LMSK signal is conprised of 272 blocks, with each
bl ock conprising 288 bits. One frane conprising 272 blocks is divided into
190 data packet blocks and 82 vertical parity packet blocks, with the
vertical parity packet bl ocks being distyibuted and transmitted. A 16-Dbit
BIC (Block Identity Code) is attached to the head of each bl ock. Four ki nds
of BIC are used for distinguishing each of the parity packets, and thus the

heads of the frag%%ﬁ%%@ﬁgeﬁgé?ggrgggpﬁ%?%ﬁd§t%%?%?¥§%¥§§%%§§°H§%W%dlﬁ§_bit

dat a packet foll after cli ¢ Redundancy

Check) code J & addad dutll 28AKDY adNsfidal! in NHd 208 ity eleekgtode.

The CRC code i's attache or detecting residual errors after error

correction ysing a product code. The vertical parity packet block is .

provided to have a 272-bit vertical parity packet follow ng the BIC.
This prefix comprises a service identity code, a

decode identity flag, an information end flag, a renewal
flag, a program number, a page number, a data link code and
a data packet number, as shown in the lower portion of Fig.
4.

The service identity code consists of 4 bits and is
for discerning the program contents and the like.

Regarding level 1, "1" is general in%ormation for
sequential reception processing, "2" is general information
for recording and reception processing, and "4" is for
traffic information.

Sequential reception processing is a mode for the
receiver starting decoding processing for displaying on
receipt of the first data packet of the program data or the
page data. Recording and reception processing is a mode
for not starting decoding processing for displaying until
all of the data for the program data or the page data are
received and recorded and theﬁ error correction is carried
out using CRC code for every data group.

Sequential reception processing is carried out for a
program where the information mus£ be transmitted with

preparation of suitable display timing on the receiving '



-4- Each data packet conprises a 32-bit prefix followed by a 144-bit data
bl eck, as shown in the upper portion of Fig. 4. This prefix conprises a
service identity code, a decode identity flag, an information end flag, a
renewal flag, a program nunber, a page nunber, a data |link code and a data
patket nunber, as shown in the |ower poriion of Fig. 4. The service

i dentity code consists of 4 bits and is for discerning the program contents
and the like. Regarding level 1, "1" is general information for sequenti al

ti ' "2" i | i tl f di d
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In the prefix, the decode identity flag is one bit,
and is "1" when the error correction circuit for the
receiver outputs data by decoding in the horizontal
direction only, and "0" when the data is output after
decoding in the horizontal direction and the vertical
direction.

Sequential reception processing when the decode
identity flag is "0" is defined in such a manner that
decoding processing for displaying each of data packets is
carried out at the time when the receiver receives the BIC
at the head of the 302nd packet from the receival of the
BIC at the head of the first data packets.

The information end flag is one bit and is "1" when
transmission of a data group with a certain data group
number is completed, and "0" when this is not the case.
The renewal flag is two bits, and is incremented by one

_evefy time a data group is updated. The program number is
8 bits, and the page number is 6 bits, with the data group
number being formed using both of these items.

The program number is from 0 to 255, the "main menu®
being assigned to "1", the main supplement program {program

information or, program linkage) being assigned to "254" and



all of the data for the program data or the page data are received and
reecorded and then error correction is carried out using CRC code for every
data group. Sequential reception processing is carried out for a program
where the information nust be transmtted with preparation of suitable
di splay timng on the receiving -5~ &$ide or for a program where the
i nformation will not be displayed in tine if the decoding processing is
started after the | ast packet of the data group is obtained. In the prefix,
t he decode identity flag is one bj | .S . when, the error correction
circuit for S ggF %gi%3?°5ﬁ?gh?§b%%}%9b@s%k§§§§ %Sﬁhe horizontal
direction only, t ft r _decaqdin
8&“’%2.&(1%'061 drsrelcht%éaz digici sre gc

hori zont al dlrectlon e Vert i on Sequentla |on

pr gtceSSI ng waennbbe Q%QQ?mﬁﬂeSE'M PA&Gs | S ol dagyedeld 'f}%@,pbﬂdéuetl a manner

one to four of data groups, with one data group comprising
one or a plurality of data blocks.

The data link code is 2 bits and is used for linking
each group of the divided data group. When the data is so
large that the number of the data packets beionging to one
data group exceeds the maximum value of the data packet
number, the data group is divided into a maximum of 4
groups with different data link codes. The data group is
then transmitted with the divided groups of the same group
number and different data link codes being linked in the

order of the code numbers 0 5 1 — 2 — 3.

The data packet number is 8 bits long, and is aligned
in sequence from 0. The data packet number indicates the
sequence of the data packets in one program. That is, the
data packet indicates in which position the data packet is
placed in one program.

Therefore, in the same brogram, the service identity
code and the program number become the same. Or, in a
plurality of data packets, if the service identiéy code and
the program number are the same, the data packet is a

packet which forms the same program.

At leiel 1, one page is usually displayed in the form



decodi ng processing for displaying each of data packets is carried out at
the time when the receiver receives the BIC at the head of the 302nd packet
fromthe receival of the BIC at the head of the first data packets. The
information end flag is one bit and is "1" when transm ssion of a data
group with a certain data group nunber™i’% conpl eted, and "0" when this is
not the case. The renewal flag is two bits, and is increnented by one every
time a data group is updated. The program nunber is 8 bits, and the page

nurrber_ i s 6(9"Tt155 SWcthgr%b:?:e%%t grgup;i i elgu(gS%an'gtahlogq”%de Lé%. g.a,k))/% h of

t hese itens he program nu Is™from mai n ei ng

assi gned t0 {1 1"pd heHRiE $4PRl sﬁgggﬁgéggrg%(gorp%{ AN | 'lzfu%%%&l 0

progran1llnkage) bei ng assigned to ener gency |n?ornat|on
bei ng assi gnefl d @as2dS'thel bBaRPROIERNUAHADEE #&r T BT iP Zhara@ter@ne

program can have a maxi mum of 62 pages. One page corresponds to
defined by JIS (Japanese Industrial Standard) code.

As described above and as shown in Fig. 5, the
receiver compatible with level 1 has, for example, an LCD
(liquid crystal display device) 1 having a display screen
la capable of displaying 15.5 characters x 2.5 lines. The
15.5 characters by 2 lines portion 1b of the lower portion
of the display screen la is for displaying text and the 0.5
line portion lc of the upper portion is a header text
display screen.

The receiver receives a stereo composite signal and an
LMSK signal, and decodes the character data from this IMSK
signal to write the data in a buffer memory.

A "main_menu" key is provided at the receiver and the
receiver displays the main menu on the display screen la as
a result of the manipulation of this key, in the way shown
in Fig. 6A. Fig. 6A shows characters "1. PROGRAM
INFORMATION" and "2. NEWS AND SPORTS" displayed as the
first page of the main menﬁ extending over a plurality of
pages or the firsﬁ 2.5 lines of a page of a text in an 8.5
lines display format.

Displayed in the header section are the broadcasting

'station name 1d which is beadcasting the FM text-based



one to four of data groups, with one data group conprising one or a
plurality of data blocks. The data link code is 2 bits and is used for

| i nki ng each group of the divided data group. Wen the data is so | arge

t hat the nunmber of the data packets bel gnging to one data group exceeds the
maxi mum val ue of the data packet nunber, the data group is divided into a
maxi mum of 4 groups with different data |ink codes. The data group is then
transmtted with the divided groups of the sane group nunber and different

data I'ink codes QA0 driaked sk Nwhien ot dedupfed i, cRdeWeised borr] 1

[err] 2 [err] 3. The data packet nunber is 8 bits long, and is aligned in

sequence framil} rihedtizeRaCkBe BHADEEe (Eoifipdes) thens aq@Icehef Fivhe data
packets in one program That is, the data packet indicates in which

posi ti on t hedai-dbapacketnlicsi ppeacbdoadcase, pangridme memwr efanree1fi.n the sane
program the service identity code and the program nunber becone the sane.
O, in a pluralitthefredatizepadkefsrthért beovited oul ident'itagecdgergre)t he
program nunber are the sane, the data packet is a packet which forns the
sane programcroll” key. By operating this key, "3. WEATHER FORECAST"

and "4. TRAFFIC INFORMATION" of the next page or the next

two lines of text of a page in the 8.5 line display format

are displayed on the display screen la, as shown in Fig.

6B.

When the user decides upon the number of an item that
the user wishes to see from the main menu, then the menu of
the selected item is further made to be displayed. For
example, when the user selects "3. WEATHER FORECAST" from
within the maiﬂ menu, then the contents "1. TODAY'S WEATHER
2. TOMORROW'S WEATHER" are displayed, as shown in Fig. 6C.

Further, when the user decides upon the number of an
item that the user wishes to see from within the menu, then
the first page of the selected item is made to be shown.

For example, when the user selects "1. TODAY'S WEATHER"
from the menu, specific character information relating to
the "1. TODAY'S WEATHER" is displayed, as shown in Fig. 6D.

Figs. 6A to 6D show displays in Japanese in compliance
with the JIS standard. For reference, the displays of
Figs. 6A to 6D in English are shown in Fig. 7A to 7D,

respectively {in the DARC method, display and transmission



At level 1, one page is usually displayed in the form -7- of 15.5
characters x 2.5 lines, but can also be displayed in the formof 15.5
characters x 8.5 lines. Further, in this case, the character data is for

di spl ayi ng characters defined by JI'S (Japanese Industrial Standard) code.
As “descri bed above and as shown in Fig. 5,7 the receiver conpatible with

| evel 1 has, for exanple, an LCD (liquid crystal display device) 1 having a
di spl ay screen |a capable of displaying 15.5 characters x 2.5 lines. The
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screen la is ayli ng text a I'ne” portidn

portion i s apdieadan feexiendisRkansneLeets IufdEanly Sl dieGsl Y8513 Al ef €0

conposi te signal and an LMSK signal, and decodes t aracte a from
this LMBK siginsd1dyo winilt et %@r%ameania oué faicdmRPry. A "main nenu” key is
the

provi ded at the receiver an

The above describes a case in which FM text-based
multiplex broadcasting provides a program of text
information or the like. 1In the FM text-based multiplex
broadcast, it is further envisioned that a paging system
will be provided. Such paging system is a pay service
offered to users individually who have signed a contract
beforehand, and calls a user individually as a pager and
provides stock prices, horse racing information, specific
news, and the like.

In this paging system, as shown in Fig. 8A, each data
packet is made up of a prefix of 16 bits and a data block
of 160 bits. The prefix, as shown in Fig. 8B, is made up
of a service identity code, a decoding identity flag, an
information end flag, a renewal flag, a data group number,
and a data packet number.

Data in which the service identity code and the data
group number of the above elements are excluded is the same
as that when a program service for the above-described
character information is provided; when a paging system is
to be provided, the service identity code is set at 11:
paging information.’

The data group nunber is 4 bits and indicates the data



receiver displays the main nenu on the display screen la as a result of the
mani pul ation of this key, in the way shown in Fig. 6A. Fig. 6A shows
characters "1. PROGRAM | NFORVATI ON' and "2. NEWS AND SPORTS" displ ayed as
the first page of the main nmenu extendi pg over a plurality of pages or the
first 2.5 lines of a page of a text in %ﬁ 8.5 lines display format.

Di spl ayed in the header section are the broadcasting station nane 1d which
i s broadcasting the FM text-based mul ti pl ex broadcast which is currently

bei ng received hy.this FMrecei he ser\ic 0 e of the FM

}ex%hbased ﬁﬁPP pﬁ€x£§?033%5§§,¥§§%F$he ﬁ%&%k%gﬁéﬁﬁg. $ﬁ% nggPéer i's
urther pro W asg. lof KS)e eRe [ '

"3, V\EATHER\érk—‘%gggAsweaﬁﬁ%gfgréf%{%%cn‘:h ARESRRE & §f§ Y PR gt agatggl irk? he

next two |iRpgg.ek, taxt sAbwA PRAILiIGN sRe 8.5 line display format are
di spl ayed on the display screen |la, as shown in Fig. 6B.

Further, the information in the case of the paging
system is composed of information units called segments.
Since a segment is usualiy smaller than a data block, as
shown in Fig. 9B, one data group is formed of one or more
segments, with the data group ending with a 16-bit CRC code
for detecting errors of the data group. Since the length
of the segment is arbitrary, when unnecessary bits occur
between the end segment and the CRC code, those bits are
set to "0" (null codes).

The segment, as shown in Fig. 9C, is made up of a
segment header of 1 to 4 bytés and segment data of.l or
more bytes. The segment header, as shown in Fig. 9D, is
made up of a segment identity code of 4 bits and segment
length data formed by the remaining bits.

In this case, the segment ideﬁtity code indicates the
contents of the segment data, and the segment length data
indicates the length of the segment data, namely, the
nunmber of bytes. The values éf the segment identi£y codes
and the conten;s indicated thereby.are set as follows: 13:

" calling data, 10: alternate frequency information, 1:
"scramble information, and 9: common information.

When the contents of the segment data indicated by the



When the user deci des upon the nunber of an itemthat the user w shes to
see-fromthe main nmenu, then the nmenu of the selected itemis further nade
to be displayed. For exanple, when the user selects "3. WEATHER FORECAST"
fromwi thin the main nenu, then the contents "1. TODAY' S WEATHER 2.
TOVORROW S WEATHER' are di spl ayed, as SHAwWT i n Fi g. 6C. Further, when the
user decides upon the nunber of an itemthat the user wi shes to see from
within the nenu, then the first page of the selected itemis nade to be

frgﬁ\sﬂ sgg(r:l ﬁ(&%%rg? ail\c?e r&:Ttbeor marl gﬁl 5 Pgﬁs TOD Yhe "iem%\fiaga\%nAgrEER'
> opl rond?, D i s OB F'r%%ns%:réaeﬁggéﬁ%ﬁ%%z@as' g 2panese
6A to 6D in EnglySiui R, oW Jriddd, 9137'% QdZthtEfS@@&é'M?ic}h(' n the DARC
met hod, display and transm ssion - in only English is not yet
perfornEd hopeyefied NS It . Further, when information is to be

sent to that user, the segment data has data relating to

such information.

In the case of alternate frequency information, the
segment data is alternate frequency information for paging
information. In the case of scramble information, the
segment data is scramble information for encryption. In
the case of traffic information, the segment data is
information common to all users.

When the contents of the segment data indicated by the
segment identity code is calling data, the calling data
(the segment data) is formed into such a structure as that
shown in Fig. 10.

That is, the ID group identity code is 2 bytes in size
and is, when the identity code which specifies the user is
formed into a group, data which specifies the group. A
message identity code (MID) is 2 bits in size and indicates
whether or not a message {data) is attached to the identity
code. The values and the contents the ID group identity
code are set as follows: 0: a message is present in the
identity code, 1: no message is present in the identity

code, 2: undefined, and 3: undefined.



possibility that transm ssion conpatible with an English display will be
performed in the future). The above describes a case in which FMtext-based
mul ti pl ex broadcasting provides a program of text information or the |iKke.
In the FM text-based nmultiplex broadcast, it is further envisioned that a

pagi ng systemwi || be provided. Such péﬁ%ng systemis a pay service offered
to users individually who have signed a contract beforehand, and calls a
user individually as a pager and provi des stock prices, hor se raci ng

i nf or mati on, ecifi , | i
in Fig. 8A eggh&bsiéuﬁ§§§e?gn %Q%el?#&c%téé refnaﬁgﬁggg§%é%§ggng§héggrn

bl ock of 160, i, &hgdeﬁ@&ggn?gaeépow i) calqe@%y h:gnds1upnof @ service

identity codeg, decoding i I nformati on end flag, a renewal

flag, a dat %aQrOUpF@m@angaeﬁlg g@fa@epa&malmg,rb%e DabaciByWbadst he
service identity code and the data group nunber of the above elenents are

excl uded is dfhensaiieeds Lhat anbesasl sl (FAMINES Wiree choh Wetadavendescri.bed
character information is provided; when a paging systen1|s

the size of 3 bytes. Fig. 10 shows a case in which there

are N users who are called at MID = 0, and there are M

users who are called at MID = 1.

When MID = 1, messages are sent to the M users
respectively. The data which indicates the type of the
contents for each message is a character type. This
character type is 2 bits in size, and the values and the
contents thereof are set as follows: 0: fixed-type message,
1: numeral.fixed-type message, 2: character (8-unit code
system), and 3: binary data.

In such a case, when the character type is a fixed-
type message, the remaining 6 bytes is made to be data for
selecting one of the plurality 6f fixed-type messages which
are prepared beforehand, and no message is assumed to has
been input.

When the character type is a numeral.fixed-type
message, numerals and several kinds of symbols are
represented by 4-bit codes, and a message is sent in 4-bit
units. When the character type is a character, a message
‘is sént mainly in characters of Kanji and the like, and

when the character type is binary data, a message in binary .



to be provided, the service identity code is set at 11: paging information.
The data group nunber is 4 bits and indicates the data - 10 - group in
the paging system In the case of the paging system the data group is nade
up of one or nore data bl ocks, as shown_in Fig. 9A. Further, the

i nfrormation in the case of the paging‘s}%tén1is conposed of information
units called segnents. Since a segnent is usually smaller than a data

bl ock, as shomm in Fig. 9B, one data group is formed of one or nor e

segnent s, the dat gr ugtgndl n é?ﬁg %1,@ %éte@wl < arabdet ecti ng

errors of t ggre(?up |nceef:he e seg itrary,

when unnecess 16:%.15’1?%%?)]%”5 ;ﬂgggﬁhhgfeggesr@(gé% e e CRe qrde, those

bits are set™t e segnent, as shown in Fig. 9C, is made
up of a seg@tam%{alognegsggeqf bytes and segnent data of 1 or

Therefore, if the following is performed, the user is
able to individually receive information services. That
is, a ROM in which the above-described identity code is
written is provided in the FM receiver of the user. When
calling data is received, the identity cdde contalned in
the calling data is compared with the identity code written
in the ROM. When the result of the comparison is no match,
no action is taken; however, when the comparison results in
a match, a corresponding process is performed in accordance
with the MID and the message.

In this way, the following services can be realized:

. users are called individually

. messages are sent to the users individually, for example,"
information, such as stock prices, horse racing

information, or specific news, is provided to a user who
has signed a contract beforehand.

As described above, use of a paging system of an FM
text-based broadcast makes it possible for a user who has
signed a contréct beforehand to receive information
services individually.

However, in order to write an identity code in the ROM

of the FM receiver, the user must bring or send that FM



nore bytes. The segnent header, as shown in Fig. 9D, is nade up of a
segnent identity code of 4 bits and segment |ength data formed by the
remaining bits. In this case, the segnent identity code indicates the
contents of the segnent data, and the s¢ ment | ength data indicates the
length of the segment data, nanely, the guﬁber of bytes. The val ues of the
segnent identity codes and the contents indicated thereby are set as

foll ows: 183: caIIing data 10: alternate frequency information, 1: scranble

i nformation, and_ 9 n t fa
data indi cat eo?ebly eﬁweo sén%enf“g%égﬁtns?%%%e IS callfaung ggat ;ﬂaﬁt ?\gggggﬁrent
data, when yzars,who Ehuar\&%etzeeatr qgeagsesgapgf pEEhant AgeLa) I

individually or Tn group, is an identity code which specifies that user.
Further, whendnf,Qr MRt ersltteQ.beI%e'i”s EQrthat MeeEssdMp tRedifRiiln data has

dat a relating to such information. In the case of alternate frequency

i nformation,pdd¥ons who are able to handle the ROM writer. Further,
since an identity code is written in the incorporated ROM,
the FM receiver must be provided with a connector for

connection purposes. Thus, the number of parts of the

receiver is increased, and the receiver becomes complex.

SUMMARY OF THE INVENTION

The present invention aims to solve the above-
described problems.

To this end, according to the present invention,
there is provided a receiver for a broadcast in which data
that does not require a contract in advance, data that
requires a contract in advance, and an identity code for
specifying a user are multiplexed onto a main signal and
transmitted, the receiver comprising: a receiving circuit
for receiving the broadcast; a display element; a memory
in which an identity code is written; a circuit for
determining whether or not an identity code which
coincides with the identity code written-in the memory is
contained in the received broadcast; and means for
disclosing a keyword, wherein the keyword is made to

correspond to the identity code written in the memory,



segnent data is alternate frequency information for paging information. In
the case of scranble information, the segnent data is scranble information
for encryption. In the case of traffic information, the segnent data is

i nformati on comon to all users. Wen the contents of the segnment data

i ndi cated by the segnment identity code 8 calling data, the calling data
(the segnent data) is forned into such a structure as that shown in Fig.

10. That is, the ID group identity code is 2 bytes in size and is, when the

identity code whi ch eC|f|es t he ,user forned jnto a u data whi ch
spgm fies \t/\/n dﬁ}:? tﬁ&%&’dﬁ‘gl Geémery gBﬁ% 2RY E‘fiefi%“z L%’f"’&s D§ si ze alnd
I ndi cat es t tia h t tit d
The val ues afn(%erfetﬁe %téa g nI If')n( ggu?“?’églﬁgljf ch%ealglree&1§e qlgls% :‘ol>ll galse

0: d
R DA A A R A

that requires a contract cannot be received, and when the
determining circuit detects that the identity code written
in the memory is contained in the received broadcast,
information services based on data that requires a
contract are performed.

The above and further objects, aspects and novel
features of the invention will become more apparent from
the following detailed description when read in connection

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a system diagram illustrating an embodiment
of the present invention;

Fig. 2 is a front view illustrating the embodiment of
the present invention;

Fig. 3 shows a signal format;

Fig. 4 shows the signal férmat;

Fig. 5 shows a display screen;

Figs. 6A, 6B, 6C and 6D show the display screen;

Figs. 7A, 7B, 7C and 7D show the display screen;

' Figs. 8A and 8B show the 51gna1 format;

Figs. 9A, 9B, 9C and 9D show the signal format; and



- 12 - The nunber of calls indicates the nunber of users (the nunber of

i dentity codes) to be called by this calling data. Follow ng this nunber of
calls, the identity codes of the users who are called actually are each
witten in the size of 3 bytes. Fig. 10,shows a case in which there are N
users who are called at MD = 0, and there are Musers who are called at

MD = 1. Wien MD = 1, nessages are sent to the Musers respectively. The
data which indicates the type of .the contents for each nessage is a

character type. Rigs ghak ﬁg@grtﬁgpglbﬁag Pbisad N size, and the val ues and
the contents thereof are set as | ows: 0O: fTixed-type nessage, 1:

nuner al . fixed-type message, 2: character (8-unit code system, and 3:
binary data. In such a case, when the character type is a fixed- type
message, thersuraimitow OrbyHes PREFRRAED! EMBEDIMENT f Or sel ecting one of the

plurality of fixed-type nmessages which are prepared beforehand, and no
nmessage i s assummid.o thahokeeshenpabe W¥hea ldweel Harcmatpartifylpe FMs a
nuner al . fi xed- type
receiver according to an embodiment of the present
invention.
In the FM receiver of this embodiment, an FM signal
received by an antenna 11 is provided to a tuner circuit 12
of a synthesizer method, whereby a broadcasting station of
the desired frequency is selected and the FM signal is
converted into an intermediate signal. This intermediate
signal ié provided to an FM demodulation circuit 14 via an
intermediate frequency amplifier 13.
Then, taken out from the FM demodulation circuit 14 is
a frequency multiplexed signal of a DSB signal which is
balance-modulated with a sum signal (L + R} and a
difference signal (L - R) of the left and right channels of
a stereo audio signals L and R, a pilot signal, and the
aforementioned LMSK signal in the above-described FM text-
based mulitiplex broadcast.
This frequency multiplexed signal is then provided to
a stereo demodulation circuit 15 where left and right
signals L and R are demodulated from the sum signal (L and

R) and the DSB signal. These audio signals L and R are

then provided to left and right channel speakers 17L and



message, nunerals and several kinds of synbols are represented by 4-bit
codes, and a nessage is sent in 4-bit units. Wien the character type is a
character, a nessage is sent mainly in characters of Kanji and the |ike,
and when the character type is binary data, a nmessage in binary - 13 -
data is sent. Further, for each charact®f type, data indicating the data
| ength of the nessage follows, as well as an actual nessage. Therefore, if
the following is perforned, the user is able to individually receive
I nformati on_servi,ces. ih t is, ngk: whi ch t he ,abqve-descri bed identity
code is wwiﬁ?@nvFg pr8 ?géﬁanlghea {éﬁxﬂﬁﬁﬁpgﬁiﬁﬁ? Yuser. Wen cal ling
data is received, the ideptity_code contained_in J# calling data is
conpared with thgufggﬁfftggéﬁdg wff??%ﬁﬁﬁr%ﬁlﬂg SAWWETt Re result of the
conpari son {3 39 MBLERerN902E5E 0l Sct S Jk%"%ﬁ\é‘?{ in gﬁé kg egonpari son
results in a match, “a corresponding process Is perforned I n accordance
circuit 12 and for displaying characters through an FM
text-based multiplex broadcast. *
This microcomputer 20 comprises a CPU 21 for executing
programs, a ROM 22 used for the programs, a RAM 23 used as
a work area, a RAM 24 for use as a buffer for receiving FM
text-based multiplex broadcast data, and a ROM 25 used for
identity codes.
Prepared in the ROM 22 are various routines and a data
table of character strings for displaying fixed-type
messages, as well as a routine for using a paging system.
Written in the ROM 25 is an identity code USRID which is
required when an information service based on the above-
described paging system is received. The memories 22 to 25
are connected to the CPU 21 through a system bus 29.
Ports 26 to 28 and an interface circuit 34 are
connected to the system bus 29. Data for selecting a
station is provided to the tuner circuit 12 from the the
port 25, and station selection is made. A demodulation
signal from the demodulation circuit 14 is provided to a
decoding circuit 41 whereby data in the FM text-based

multiplex broadcast is decoded, error-corrected and taken

ocout from the LMSK signal. This data is provided to the



with the MD and the nmessage. In this way, the follow ng services can be
realized: . users are called individually . nmessages are sent to the users
i ndividually, for exanple, information, such as stock prices, horse racing
i nformation, or specific news, is prOV|ded to a user who has signed a
contract beforehand. As descri bed abovel8use of a paging systemof an FM

t ext - based broadcast makes it possible for a user who has signed a contract
bef orehand to receive information services individually. However, in order

Lo, S AL e o 80e, ML LTl ecelver the veer met
ROV Wi fer 111 & FRHEE e Eo8aryRooe, & boe Aokl RIS D Pt P e
the FKIAVWité%nnéﬂ%é&“%& the port 28. The beep sound signal is
provided to the amplifiers 16L and 16R. Various operation
keys 42 which are made up of non-lock-type push switches
are connected to the interface circuit 34, and the key
outputs are input to the microcomputer 20. In this way,
when any key of the operation keys 42 is pressed, the
pressed key is determined by the CPU 21, and a process
corresponding to the pressed key is performed.
Further connected to the system bus 29 are a font ROM
(character generator) 31 having font data for converting
character data received through an FM text-based multiplex
broadcast into display data, as well as a memory 32 for
display use, and a display controller 33, with, for
example, an LCD 50 being connected, as a display element,
to the controller 33.
The LCD 50 has a display screen capable of displaying
15.5 characters x 2.5 lines in the same way as for the
aforementioned LCD 1. The memory 32 adopts a bit map
method dompatible with the dot display method of the LCD 50
and has a capacity for one screen,
As shown in Fig. 2, a seal 60 is pasted at a position
where the appearance of the FM receiver is not degraded,

for example, the rear side of the cabinet of the FM



since an identity code is witten in the incorporated ROM the FMreceiver
must be provided with a connector for connection purposes. Thus, the nunber
of parts of the receiver is increased, and the receiver becones conpl ex.
SUMVARY OF THE | NVENTI ON The present invention ains to solve the above-
descri bed problenms. To this end, accordivg-to the present invention, there
I's provided a receiver for a broadcast in which data that does not require
a contract in advance, data that requires a contract in advance, and an
identity code for specifying a user are nmultiplexed onto a nmain signal and
transmitted,redeivesceitter hoogimigsisegtianr ef ed vhowexibatiary.oromr é&6 ving t he
broadcast; a display elenent; a nmenory in which an identity code is
witten; a cieawisideorofddther dildi of whehhbartberyidrowFind iR RYP0d@ whi ch

coincides with the identity code witten _in the nenpry_is contained in the
recei ved br oseieEtd %hdﬂﬁé%h§sf6ﬁd&i§EI8§iH§e%?P%§W&H%E %&éﬁ%ﬂqmqﬁigskeymord

's made to CEE&&E%E%%{téﬁgﬁg%étqeggiEYCg%ggnggiéﬁegfigbéﬂ¥aﬁgggﬁgha
one-to-one correspondence with the identity code USRID
written in the ROM 25 is displayed by, for example,
printing on the seal 60. The keyword 61 is preferably such
that the identity code USRID is not directly converted into
characters, but some kind of encoding or encryption is
performed on the identity code USRID.

The identity code USRID of the ROM 25 will now be
considered. The identity code USRID is data which is
unique to this FM receiver, aﬁd is not the same as the
identity code of any other FM receiver. This tyﬁe of FM
receiver is provided by the maker with a production number )
(serial number)} for each vehicle, and the serial number is
printed on a seal and this seal is pasted in a part of the
receiver.

Therefore, the keyword 61 of the seal 60 can be made

_ to serve as a character which indicates the serial number
of the FM receiver. This serial number is converted into
an identity code USRID in accordance with a predetermined
pattern, so that this code can be written as the identity

code USRID in the ROM 25. or, céﬁversely, the identity

code USRID of the ROM 25 is converted into the keyword 61,



-15 - when the determning circuit does not detect that the identity code
wi.tten in the nenory is contained in the received broadcast, information
services based on data that requires a contract cannot be received, and
when the determining circuit detects that the identity code witten in the
menory is contained in the received broggdcast, information services based
on data that requires a contract are performed. The above and further

obj ects, aspects and novel features of the invention will becone nore
apparent fromthe follow ng detail ed description when read in connection
w th the acconpdhiimndgedmwawidngsn BRI EEsDESHRI R @GN <@ iPHE rDRAMAENGS Fhg. 1 is
a systemdiagramillustrating an enbodi nent of the present invention; Fig.
2 is a frontsedlewdJ | ustrating the enbodi ment of the present invention;

Fig. 3 shows a s%?nal format; ]
ith such a construction, when an FM text-based

multiplex broadcast is received, and data obtained by
performing error correction thereon is provided to the
microcomputer 20 from a decoding circuit 41, it can be
determined by checking, for example, the service identity
code of the prefix for which of the general program or
individual information service {paging service) that data
is used.

In the case of data for a general program, of the
received data, the data for the program selected by the
predetermined key 42 is written into the RAM 24 and stored.
Alternatively, data stored in the RAM 24 is read out by the
CPU 21, the read-out data is converted into display data
using the font data, and thié display data is written in
the memory 32.

At this time, the display data of the memory 32 is
repeatedly read out by the display controller 33 and
converted into display signals and provided to the LCD 50.
Therefore, a program selected by the CPU 21 in accordance
with the character based on the data read out- from the RAM
24, i.e., the predetermined key 42, is displayed on the LCD
0 . o :

On the other hand, if the data provided to the



Fig. 4 shows the signal format; Fig. 5 shows a display screen; Figs. 6A,
6B. 6C and 6D show the display screen; Figs. 7A, 7B, 7C and 7D show the

di spl ay screen; Figs. 8A and 8B show the signal format; Figs. 9A, 9B, 9C
and 9D show the si gnal format; and - 16 - Fig. 10 shows the si gnal
format. DESCRI PTI ON OF THE PREFERRED EMBEDFMENT Fig. 1 shows the case of a
| evel 1-conpatible FMreceiver according to an enbodi ment of the present

i nvention. In the FMreceiver of this enbodi ment, an FM si gnal recei ved by

an antenna 11 is provided to r%er circuit 12, of ‘Z nt hesi e net hod,
\é/lr\lﬂe;;ab%a? Il)gr“&?ﬁfﬂ%?é*g’t‘conver‘t? g et E)rt i &ﬁ &f“t Pﬁg‘aﬁég’f‘rﬁaﬂf’r%ﬁu EH'C%// RIL%e (%t e and the
Si gnalg S prtc}'\‘ﬁ flﬁ’nsﬁ%l“gg nul?‘égﬁo g ?‘r:((%:%“lgt %I%_P"élslaﬂnég PR ©
ROM 25 is compared with the identity code contained in the
calling data of the information service.

When the identity code USRID of the ROM 25 of this FM
receiver does not match any of the identity codes of the
calling data, no process is performed on the calling data.
Therefore, even if an information service is in operation,
no process is performed for the users who are not a
recipient of that information service.

However, when the identity code USRID of the ROM 25 of
this FM receiver matches with any identity code of the
calling data, the MID corresponding to the matching
identity code is checked. Since the case of MID = 0
corresponds to a case in which no message is present, a
formation circuit 43 is driven through the port 28, forming
a beep sound signal. This beep sound signal is provided to
the amplifiers 16L and 16R, and a beep sound is output from
the speakers 17L and 17R, respectively. If a predetermined
key is pressed from among the keys 42, the beep sound
signal is not formed. Tﬁerefore, the user is informed that
there is a call, namely, that it is possible to use this FM
'receiver as a pager.

Since .the case of MID = 1 corresponds to a case in

which a message is present, a corresponding megsage is



I nternmedi ate frequency anplifier 13. Then, taken out fromthe FM

dempdul ation circuit 14 is a frequency nultipl exed signal

.of a DSB si gnal

which is balance-nodul ated with a sumsignal (L + R and a difference
signal (L - R) of the left and right channels of a stereo audio signals L

and R, a pilot signal, and the af or erfert4 6ned LMK si gnal

in the

above-described FMtext- based multiplex broadcast. This frequency
mul ti pl exed signal is then provided to a stereo denodul ation circuit 15

where |eft gggeri h£ §| nat]ﬁ%e a?ﬂldin(ﬂ adaq:agngﬁgukg g{g{éﬁnlﬁh Supagi gnal (L

and R) and Si gha

left and right Cr?ﬁgnlﬁ!;s

Se audl o sl

are t en provided to
is RaMl%4- ii7Ra¥bacgnptifiers 16L

and 16R, respéctively ther éltfiﬁ Ir%"lc\i/lx receiver is provided with a
m CfOCO”PUtS 285 8£d§ﬁ‘ e&{é%ﬂaﬁ St 119D ddeoianben@i tBi £RYi Yaldeand for

di spl ayi ng c aracters throug

indicated by the character type, and that message, the

characters in accordance with the character type and the

like'are displayed on the LCD 50.

For example, when the character type indicates a

fixed-type message, the message is converted into a

character string (text) and further converted into display

data by referring to the data table of the ROM 22, and is

provided to the LCD 50 whereon a fixed-type message is

displayed. When the character type indicates a character,

the message is converted into display data as it is and

provided to the LCD 50 whereon a message is displayed as

characters, for example, stock prices or horse racing

information, are displayed.

In this way, in this FM receiver, when no contract is

signed with a broadcasting station side (the entrepreneur

of the information service based on an FM text-based

multiplex broadcast), the information service cannot be

received; however, when a contract is signed,

it is

possible to receive various information services.

The user who has purchased this FM receiver cannot

receive information services at the initial period of the

purchase because even if the identity code-USRID has been



text - based nmultipl ex broadcast. This m croconputer 20 conprises a CPU 21
for executing prograns, a ROM 22 used for the prograns, a RAM 23 used as a
work area, a RAM 24 for use as a buffer for receiving FMtext-based

mul ti pl ex broadcast data, and a ROM 25 used for identity codes. Prepared in
the ROM 22 are various routines and a"ddfa table of character strings for
di splaying fi xed-type nessages, as well as a routine for using a paging
system Witten in the ROM 25 is an identity code USRID which is required

when an |nfornat|on ser i C a t he, above- descr.i ing systemis
recei ved. Tﬁg' ?83 gg Eﬂﬁﬁﬁnﬁ%t?ﬁiﬁon e % ?%?hrgugﬁ a

System bus afgt%aglg, L8 28:A00,R0 Likctace wciuaea Ateggongect ed Lo

the system provided to t e tuner

circuit 12 from stnh] & e pQ‘F]xtat2§s a&ﬂeﬁt@ééﬁnfﬁcﬁﬁ% Wt JaABEGngA
gna e

denDduIatlon Sl fromt denddul ation circuit 14 is provided to a
decodi ng ci rguid; shl MR, eledat @ thet heeftd e Xdodia RN Haisp bexnbr oadcast

i s decoded, error-corrected and taken out fromthe LMBK S|gnal This data
i's prOV'ded‘ﬁfiﬂﬂBh in the ROM 25, since the identity code is not
transmitted, the information services are not able to be
used free of charge.

However, when the user desires to receive information
services, the user conveys the keyword 61 (and, the type of
service, when there exits a ranking in the services)
displayed on the sea% 60 to the broadcasting station side,
for example, by phone. In that event, the items to be
conveyed to the broadcasting station side are usually, in
addition to the keyword 61, the name of the user, the bank
account number of the user during the subscription period,
and the like. Thereupon, the broadcasting station side
registers the name and the bank account number of the user
in accordance with predetermined procedurés, converts the
conveyed keyword 61 into the identity code USRID, and
transmits this code with this code contained in the calling
data. Therefore, thereafter the user becomes able to
receive the information services offered.

In this way, in the FM receiver, since the identity
code USRID is prepared in the ROM'2S beforehand and the.

keyword 61 having a one-to-one coriespoﬁdence with the.



m croconputer 20 through the port 27. Acircuit 43 for formng a beep sound
signal is connected to the port 28. The beep sound signal is provided to
the anplifiers 16L and 16R Various operation keys 42 which are nmade up of
non-| ock-type push switches are connected to the interface circuit 34, and
the key outputs are input to the mcrocéhputer 20.« In this way, when any
key of the operation keys 42 is pressed, the pressed key is determ ned by
the CPU 21, and a process corresponding to the pressed key is perforned.

Further connected to the system bus 29 are a fqQnt ROM.(char'act t
31 having fdmendady F&@e03§§§PtFﬁngﬂ%?5% éVldgghIfﬁfﬁgéﬁgrg%rgéﬁﬁggﬁrgwfr)

text-based mul ti.plex broadcast into display_dat. |
For  di opl ay RRAS1RR 3 ACCHRAY CORDFBRTErE SELUIT Torgsatol e, an LOD 50

o TSR S B P ECEE e e APl kD 50 s

Therefore, it is not necessary for the user to bring
or send the FM receiver to the agency or the like in order
to write an identity code in a ROM, namely, to make it
possible to receive information services. Further, if the
user makes up his/her mind to use information services,
he/she becomes able to use information services early by
taking simple procedures.

Further, it is not necessary for the agency and the
like to prepare a ROM writer. Further, it is not necessary
to train persons who are able to handle the ROM writer. As
a result, costs can be reduced.

Since there is no need to provide a connector for
connection purposes in the FM receiver when an identity
code is written in the ROM 25, costs can be reduced.

Further, since the FM receiver contains the identity
code USRID from the start, when the user proposes a
contract for use of the information services, a new
identity code can be sent using that identity code USRID
and the message, and this new identity code can be written
as a valid identity code into the ROM 25. Alternatively,
data and prbgréms can be sent to a spééifié'FM'reéeiver .

through a text-based multiplek broadcasﬁ, and data and -



15.5 characters x 2.5 lines in the sanme way as for the aforenentioned LCD
1. .The nmenory 32 adopts a bit nmap nethod conpatible with the dot display
nmet hod of the LCD 50 and has a capacity for one screen. As shown in Fig. 2,
a seal 60 is pasted at a position where the appearance of the FMreceiver

I s 'not degraded, for exanple, the rear 4Pde of the cabinet of the FM -
19 - receiver, the housing section of a power battery, or the rear side of
the lid of such battery housing section. A keyword 61 which is nade up of
predet erm ned_al phanuneries_gn r , =@l ph Qr..a.,conbi i-on of both)
havi ng. a ongPP%Pgﬁggc%?98%E8§d§§%e€%§tﬂ@iéééga<§ﬁiﬁ%? %gdggﬁgg% ‘witten in
the ROM 25 i's di spl ayed.Byvel 8EsEXAHDA ComPSd itdit] ARiciBaSER (AQ- REPE
keyword 61 is pregerabI? sﬁghgtﬁgtégﬁe | enfify dogéSUS%ID I's not élrectly

converted i B0 ¢har agkRES tyPHLa8 OFBR IH NPT ERRAdiIdAG: A @R’ ¥Bl 28 b$
performed on the identity code USRI D.

31. Although in the above-described embodiment the keyword

61 is displayed on the seal 60, it is also possible to
stamp the keyword 61 on a cabinet made of a synthetic resin
of the FM receiver through heat treatment. Alternatively,
it is possible to prepare the keyword 61 in an instruction
manual supplied in the FM receiver.

According to the present invention, it is possible to
receive information services by merely conveying a keyword
to a broadcasting station side, and there is no need to
bring or send the Fﬁ rgceiver to an information service
agency or the like. Further, it becomes possible to use
information services early and easily. Further,
costs can be reduced in an agency and the like.

Further, it is possible to reduce the cost of the FM
receiver, data and programs can be sent to a specific FM
receiver through a text-based multiplex broadcast, and data
and functions required for the FM receiver can be changed.

Many different embodiments of the present invention
may be constructed without departing from the spirit and
scope of the present invention. It should be understood
that the present invention is not limited to the specific

_embodiment described in this specification. To the

)



The identity code USRID of the ROM 25 will now be considered. The identity
code USRID is data which is unique to this FMreceiver, and is not the sane
as the identity code of any other FMreceiver. This type of FMreceiver is
provi ded by the naker with a production nunber (serial nunber) for each
vehiicle, and the serial nunber is print%% on a seal and this seal is pasted
in a part of the receiver. Therefore, the keyword 61 of the seal 60 can be
made to serve as a character which indicates the serial nunber of the FM
receiver. This serial BEurrber i s, cpnverted i.ntq an identi t\é code USRID in

accor dance GPERTATY¥r eGREPRERBUE pRYSHEOR 3% AR SPHES £8dEC¥ER be written
the identit d SRID jn th 25.  Or, | the i d it
Gode USRI D §PELRESRERFSE" PRELONT FrRcT AL iR Syvargcephes 1 bgieh, Y
this keyworg;ea@,bendi SpLAYEd A8 G588 &4 (MM AR bR a8CRbr80Fter
claimed. The scope of the followipg claims is“to be

accorded the broadest interpretation so as to encompass all

such modifications, equivalent structures and functions. .



Wth such a construction, when an FM text-based nultl

reeei ved, and data obtained by performng error corre lmln ﬂﬁiﬁ [’"iﬂ
provided to the microconputer 20 from a decoding circuit L

determ ned by checking, for exanmple, t service ideniity code of the
prefix for which of the general program or individuall THf @HFRY G BEEN ] Ce
(pagi ng service) that data is used. In the case of ddta fo Eﬁ#qgﬁera
program of the received data, the data for the programsetested-by-the
predet er m nggialrey s4@hsmithi ten into the RAM 24 and stored. Alternatlvely,
data stored in the RAM 24 is read out by the CPU 21, the read-out data is
converted into display data using the font data, and this display data is
witten in the nenory 32. At this time, the display data of the nmenory 32
Is repeatedly read ouh bgcébeerdi 5@t ay mordaalsitein3@hant dehaerheatd dodo

di splay signals and provided to the LCD 50. Therefore, a program sel ected
by the CPU 2bti megodgedancentiradt t e advarast,.edafasébabnremeidasaar ead out

fromthe RAM 24, i.e., the predeterm ned key 42, is displayed on the LCD
contract in advance, and an identity code for specifying a

user are multiplexed onto a main signal and transmitted,
receiver comprising:

a receiving circuit for receiving said broadcast;

a display element;

a memory in which an identity code is written;

a circuit for determining whether or not an identity:
code which coincides with the identity code written in said
memory is contained in the received broadcast; and

means for disclosing a keyword,

wherein said keyword is made to correspond to the
identity code written in said memory, when said determining
circuit does not detect that the identity code written in
said memory is contained in said received broadcast,
information services based on data that requires a contract
cannot be received, and when said determining circuit -
detects that the identity code written in said memory is
contained in said received broadcast, information services

based on data that requires a contract are performed.

2. A receiver according to. claim 1, wherein when said’

This Sheet Has Been Reilaced .
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50. On the other hand, if the data provided to the ”MMH'HH!M'MHMH
s ity

20-is information service data provided via the pagi ng systemt t he
code USRID witten in the ROM 25 is conpared wth the p-dent-ity-code
contained in the calling data of the 1r1jeé)r_nat i on ser vi{J&S BHERT HAS BERANL i ty
code USRI D of the ROM 25 of this FMreceiver does not |{mat chRERWACED t he

I dentity codes of the calling data, no process is per ng
data. Therefore, even if an information service is in operation, no process
is perforne 3 S hJJ e foh LN jon
sorvi ce. Thasar ittt T de TS D P orhe MO e o R s P
receiver matghggiw hbmapy {deabhiy: cde Pisdike reaklivea gabadchbe, M D
corresponding to the matching identity code is checked. Since the case of
MD = 0 corcgspaBderkOof €R&€like WH£LY vh RT2AGHaltS dpeesabt, raquire a

contract are displayed on said display element, and when
said determining circuit does not detects that the identity
code written in said memory is contained in said received
broadcast, characters or the like based on data that
requires a contract are displayed on said display element
and information services based on said data that requires a

contract are performed.

3. A receiver according to claim 1, wherein said

keyword is a production number.

4. A receiver according to claim 1, wherein said

information service is a service based on paging.
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formation circuit 43 is driven through the port 28, form ng a beep sound
si,gnal . This beep sound signal is provided to the anplifiers 16L and 16R,
and a beep sound is output fromthe speakers 17L and 17R, respectively. If
a predeterm ned key is pressed fromanong the keys 42, the beep sound
signal is not forned. Therefore, the g;e[ is informed that there is a
call, nanely, that it is possible to uSe this FMreceiver as a pager. Since
the case of MD = 1 corresponds to a case in which a nessage is present, a
correspondi ng nessage i s - 22 - taken out fromthe calling data, and is

stored in th ﬁ;CﬁM %ﬁgm&q, 1 d I I be
correspondingR |saﬁ§§ ata in accé?égﬁggI%??%h$ﬁgaﬁgq§§ Fﬁgﬁ?g?g gby t he

character type, and that nessage, the characters in accordance with the
character type and the |ike are displayed on the LCD 50. For exanple, when

t he character t%£e i ndi cates a
ABSTRACT OF THE DISCLOSURE

An FM text-based multiplex broadcasting receiver
includes a memory in which an identity code is written, a
determining circuit for determining whether or not an
identity code which coincides with the identity code
written in the memory is contained in the received
broadcast, a device for disclosing a keyword having a one-
to-one correspondence with the identity code written in the
memory, and a display element which cannot receive
ipformation services based on data that requires a contract
when the determining circuit does not detect that the
identity code written in the memory is contained in the
received broadcast and which displays information based on
data that requires a contract when the determining circuit
detects that the identity code written in the memory is

contained in the received broadcast.

FIGURE 1



fi xed-type nessage, the nessage is converted into a character string (text)
and further converted into display data by referring to the data tabl e of
the ROM 22, and is provided to the LCD 50 whereon a fixed-type nessage is
di spl ayed. When the character type indicates a character, the nessage is
converted into display data as it is and provided to the LCD 50 whereon a
nmessage i s displayed as characters,1b6?7exanple, stock prices or horse
racing information, are displayed. In this way, in this FMreceiver, when
no contract is signed with a broadcasting station side (the entrepreneur of
the information service based on an FM text-based nultiplex broadcast), the
information service cannot be received; however, Mhen a contgact is signed,

it is possible to receive various infornmatl on sker iAes. The er who has
purchased this FMreceiver cannot receive | nforpati pn servites at tHe
initial period of the purchase because evenh #f the jdentity qug:pBRlD has
been - l
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- 23 - witten in the ROM 25, there is no contract with a broadcasting
station, and therefore, no identity code is transmtted. That is, when seen
fromthe broadcasting station side, even if the identity code USRI D has
been witten in the ROM 25, since the identity code is not transmtted, the
I nformati on services are not able to be used free of charge. However, when
the user desires to receive infornagjpazservices, t he user conveys the
keyword 61 (and, the type of service, en there exits a ranking in the
services) displayed on the seal 60 to the broadcasting station side, for
exanpl e, by phone. In that event, fik;;t to be conveyed to the
broadcasting station side are usual ly; Tmaddition to the keyword 61, the
nane of the user, the bank account nunber of the user during the
subscription period, an he( | i ke. Thereupon, the)broadcasting station side
regi sters the nane and e 1qggper of [the user in accordance

W th predeterm ned procedurep, conveyed keyword 61 into the

identity code USRI D, an€1 his code with/this code contained in
the calling

FIG. 3
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data. Therefore, thereafter the user becones able to receive the
information services offered. In this way, in the FMreceiver, since the
identity code USRID is prepared in the ROM 25 beforehand and the. keyword
61 having a one-to-one correspondence with the -24- identity code USRI D
is-prepared in the receiver, it becones possible to receive information
services by nerely conveying the keyword 61 to the broadcasting station
side. Therefore, it is not necessarg for the user to bring or send the FM
receiver to the agency or the like in order to wite an identity code in a
ROM nanely, to nmake it possible to receive information services. Further,
if the user nmakes up his/her mnd to use infornmation services, he/she
beconmes able to use information services early by taking sinple procedures.
Further, it is not necessary for theffFﬁgcy and the like to prepare a ROV
witer. Further, it is not necessary . 4

32 BITS 144 BITS
- »la o
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) PREFIX DATA BLOCK
4BITS 1,1, 2 8 L 6 L2 :
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SR ||| e | ps | | MR
CODE NUMBER

y 11 N\ / .
- S RENEWAL DA')FA LINK
DECODING
IDENTITY . INFORMATION FLAG CODE

FLAG END FLAG

FIG. 5
1\ 1a\‘ 1b (1c

5 \
2.5 -ZF* \ :
.LINES L_IriES

15.5 CHARACTERS - .



to train persons who are able to handle the ROMwiter. As a result, costs
can be reduced. Since there is no need to provide a connector for
connection purposes in the FMreceiver when an identity code is witten in
the ROM 25, costs can be reduced. Further, since the FMreceiver contains
the identity code USRID fromthe start, when the user proposes a contract
for use of the information servicesf‘é(ﬁem/identity code can be sent using
that identity code USRID and the nessage, and this new identity code can be
witten as a valid identity code into the ROM 25. Alternatively, data and
prograns can be sent to a specific FMreceiver through a text-based
mul ti pl ex broadcast, and data and - 25 - functions required for the FM
recei ver can be changed. In the a esri bed enbodi nment, instead of the
ROM 25, the identity code USRI D can be witten in the ROM 22 or 31.

Al t hough in the above-described enbodi nent the keyword

/ 1(d 1(e } f

TOKYOFM 3XINFTF MAIN MENU
A 1. BHER
2. Za21—X+ XARK-— ~—1a
1d 1e 1f

( ( (
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1d 1e 1f
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C 1. SHAOXSR
1d ie 1f
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61 is displayed on the seal 60, it is also possible to stanp the keyword 61
on.a cabinet nade of a synthetic resin of the FMreceiver through heat
treatment. Alternatively, it is possible to prepare the keyword 61 in an
instruction manual supplied in the FMreceiver. According to the present
invention, it is possible to receive informati on services by nerely
conveying a keyword to a broadcastidb/éﬂation side, and there is no need to
bring or send the FMreceiver to an information service agency or the like.
Further, it becones possible to use infornmation services early and easily.
Further, costs can be reduced in an agency and the like. Further, it is
possible to reduce the cost of the FMreceiver, data and prograns can be
sent to a specific FMreceiver through a text-based nultiplex broadcast,
and data and functions required chFrC;i recei ver can be changed. Many

di fferent enbodi nents of the presentl\hwehti on may be constructed w thout
departing fromthe spirit and scope of the present invention. It should be
understood that the present invention is not linmted to the specific

enbodi ment described in this specification. To the

1d ie if
/ { (o /
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A 1. PROGRAM INFORMATION
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1d ie 1f
( i [
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9. WEATHER TOMORROW ~1a
1d 1e 1
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- 26 - contrary, the present

invention is intended to cover vari ous

nocat fi cati ons and equi val ent arrangenents included within the spirit and
scdpe of the invention as hereafter clained. The scope of the follow ng

claine is to be accorded the broadest

such nodi fications,

require a contract in advance,

interpretation so as to enconpass al
equi val ent structures and functions.
CLAIMED IS: 1. A receiver for a bro@gfgst
dat a t hat

- 27- WHAT IS

in which data that does not
requires a contract

i n advance,

and an identity code for specifying a user are nultiplexed onto a nmain

signal and transmtted,
recei ving said broadcast;

receiver c

qEPCESiEp: a receiving circuit for
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a display elenent; a nenory in which an identity code is witten; a circuit
fol determ ning whether or not an identity code which coincides wth the
identity code witten in said nenory is contained in the received
braadcast; and nmeans for disclosing a keyword related to a user of the
receiver, wherein said keyword is made_to correspond to the identity code
witten in said nenory, when said &b(§7nining circuit does not detect that
the identity code witten in said nenory is contained in said received
broadcast, information services basz? daL that requires a contract
cannot be received, and when said d em;.ni @ci rcuit detects that the

I dentity code witten in said nenory is contained in said received
broadcast, information services based on data that requires a contract are
perfornmed. 2. A receiver according1tgwfaeﬂ|ﬂ 1, wherein when said - 28
- ( )

E2BITS I
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detern1n|ng circuit detects that the identity code witten in ssaid nmenory
I s-contained in said recei vediﬂmniﬂﬂ'wwmﬂ ters or j-he.like.based on
data that does not require a m ayed on ﬂk{‘ﬁ\@ﬁw SHEET
el ement, and when said deternlnlng crrclit® ddes not det c; thrat--t-he
|dent|ty code witten in said nenory L§ contained in s dl reef Mgd
broadcast, characters or the |ike baséd on data that F2LUIFGS a Zac
are dlsplayed on said display elenment and information s rMIPQQ based. on
said data that requires a contract are perforned. 3. Aireceiver accordlnq
to cl ai m fpavhekechasaieg keyword is a producti on nunber:4: A-T-ecet-ver

according to claim1, wherein said infornmation service is a service based
on pagi ng.

—

1. A receiver for a broadcast in which data that does
not require a contract in advance, data that requires a
contract in advance, and an identity code for specifying a
user are multiplexed onto a main signal and transmitted,
receiver comprising:

a receiving circuit for receiving saiq broadcast;

a display element;

a memory in which an identity code is written;

.a circuit for determining whether or not an identity
code which coincides with the identity code written in said
memory is contained in the received broadcast; and

means for disclosing a keyword related to a user of the
receiver,

wherein said keyword is made to correspond to the
identity code written in said memory, when said determining
circuit does not detect that the identity code written in
said memory is contained in said received broadcast,
information services based on data that regquires a contract
cannot be received, and when said determining circuit
detects that the identity code written in said memory is
contained in said received broadcast, informa;ion services

based on data that requires a contract are performed.

2. A receiver according to claim 1, wherein when said
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determining circuit detects that the identity code written
in said memory is contained in said received broadcast,
characters or the like based on data that does not require a
contract are displayed on said display element, and when
said determining circuit does not detect that the identity
code written in said memory is coﬁtained in said received
broadcast, characters or the like based on data that
requires a contract are displayed on said display element
and information services based on said data that requires a
contract are performed(

3. A receiver according to claim 1, wherein said

keyword is a production number.

4. A receiver according to claim 1, wherein said

information service is a service based on paging.



