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‘TEXT BROADCASTS BACKGROUND OF THE | NVENTI ON The

present invention relates to a receiver for receiving nultiplexed text
~/broadcasts such as FM nul ti pl exed text broadcasts. Wth, for

exanpl e, FM broadcasts in Japan, charact@r information etc. is nultiplexed
as digital data and transmtted together with the origi'nal audi o broadcast
program as practical FMnultiplexed text broadcasts. Meanwhile, FM
receivers for receiving these broadcasts and di spl ayi ng character
information on a display device such asa liquid crystal display device
are al so being market ed. Ta@%&%ﬁﬁEéﬂﬁ@-&pAta Radi o Channel) nethod
capabl e of recei ¥PRg BFGRAVING cMURSHELEXED, o THXT ¢ BROMCGRASES t i pl exi ng
standard for character information etc. transmtted by a broadcasting
station for these FM nultinp edl text hroadea ' a conpl enentary wave
carrier frequency of 76 kHz i ot 16 kil obits per
second;

a nDdu&ﬁ&iBPesent invention relatés to a receiver . for receiving
multiplexed text broadcasts such as FM multiplexed text
broadcasts.

With, for example, FM broadcasts in Japan, character
information etc. is multiplexed as digital data and transmitted
together with the original audio broadcast program as practical
FM multiplexed text broadcasts. Meanwhile, FM receivers for
receiving these broadcasts and displaying charécter information
on a display Qevice such as a liquid crystal display deVice are
also being marketed. |

Taking a DARC (DAta Radio Channel) method capable of

‘receiving signals when mobile, the digital data multiplexing
standard for character information etc. transmitted by a
broadcasﬁing station for these FM multiplexed text broadcasts
is: a complementary wave carrier frequency of 76 kHz; a
transmission rate of 16 kilobits per second; a modulation
method of Level controlled Minimum Shift Keying (LMSK) ; and
product coding using (272, 190) compact difference cyclic code
adopted as the error correctioh method.

Program services such as character information etc. can be
classified into levels 1, 2 and 3. In all three céses,

character information is displayed using a dot display. In
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met hod. of Level controlled M ninmum Shift Keying (LMSK); and product coding
‘using (272, 190) conpact difference cyclic code adopted as the error
correction method. Program servi ces such as character information etc.
can be classified intolevels 1, 2 and 3. In all three cases, character
information is displayed using a dot disb%ay. In

2 level 1 the information is provided as character information brought
by a service adopting 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 brought on a servig¢e adopting a receiver capable of
di spl ayi n§®Ysis1 &H’&ra’d%@%“&tw% I nBEOViAeu @S FRRTRE RS  Infmanasien for

det ai | od RERUSRF oY B RERPLeBNBAOPEER ARERASEHTS SRERBLS) SErdisPlafing -
nevs. vel?nér CRAPBSEERE, X rhrt | FRAF or FRET O e AEAORFent ke et 2
COP) ot "ol HESERELSe SN s Sl M Y TS,
a service adopting a receiver capable of displaying 15.5
characters x 8.5 lines, including a header. Level 3 is for
traffic information services provided fér receivers capable of
displaying detailed maps froﬁ CD-ROM (Compact Disc Read-Only
Memory) etc., namely navigation systems.

Level 1 program services can be considered for news,
weather forecasts, traffic information, entertainment and ﬁain
completing programs etc. Entertainment is é sexrvice providing
fortune telling, messages from 1listeners, quizzes, town
informatipn eﬁé. A main completing program provides information
for completing 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 prbgram. The
main completing programs are also referred to as program
information or program linkage.

In addition to the above services, "emergency informatipn"
is also considered to be provided aé the situation calls at the
time of emergencies.

FIG. 4 shows the multiplexed data frame structure in DARC
method.FM multiplexed text broadcasts. Oﬁe frame of multiplexed

data comprises 272 blocks, with each block comprising 288 bits.



i nformation etc. A main conpleting program provides information for
‘conpl eting a program such as the song nane, performers name and tel ephone
and fax nunbers for requests when the original audio broadcast programis,
for exanple, a nusic program The main conpleting prograns are al so

referred to as program information or prdgram |inkage. ~ I'n addition
to the above services, "energency information" is also considered to be _
provided as the situation calls at the tinme of energencies. FIG. 4

shows the nultiplexed data frame structure in DARC. nmethod FM nulti pl exed
text broadcasts. One frame of. multiplexed data conprises 272 blocks, with
each bl ock confihsisit? 28bogks scomprising one frame are divided into 190 3
The 272 bl ocks conprising one frane are divided into 190 data packet

bl ocks and®2 Ratreal bleers yapdcRet vBrbéral mRrhtyt packekt bdg!clqsglr 'wctiyéll y
Conti 1y GItR) YerEAdSEnGtr Y hoavdint BRoske brode FAsFriPNESD| ABC
are used féyéﬂgﬁggtgggishing
| 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
the BIC, after which a 14 bit CRC (Cyclic Redundancy Check) is
added, followed by an 82 bit horizontal parity check code. The
CRC code is attached for detecting errors remaining after
product épde error correction. Vertical parity packet blocks
are provided to have 272—bit vertical parity packet fol;owing
the BIC.

Each data packet comprises a 32-bit prefix followed by a
144-bit data block, as shown in FIG. 5.

This prefix comprises a service identity code, a decode
identity flag, an informaﬁion end flag, a renewal flag, a
program number, a page number, a data link code and a data-
packet number, as shown in FIG. 6.

The service identity code consists of 4-bits and is for
discerning the progfam contents etc. Regarding level ‘1, "1" is

general information for successive reception processing, "2" is

general information for recording reception-processing and "4"



each of the parity packets and thus the heads of the franes can be -

‘di scer ned. The data packet bl ock has a 176-bit data packet follow ng
the BIC, after which a 14 bit CRC (Cyclic Redundancy Check) is added,

foll owed by an 82 bit horizontal parity check code. The CRC code is
attached for detecting errors remaining 4fter product code error
correction. Vertical parity packet blocks are provided to have 272-bit
vertical parity packet following the BIC. Each data packet conprises
a 32-bit prefix followed by a 144-bit data bl ock, as shown in FIG 5.

This prefix conprises a service identity code, a decode identity flag, an
i nf or mat i o fBord Hteifica imdfloewaltibhag, a program nunber, a page nunber, a
data link code and a data packet nunber, as shown in FIG 6. The
service identi$ycersmlvonscantionh pridicessind is &omoddi foerthagredmiyemwgr am
contents etc. Regarding level 1, "1" is general information for successive
receptumﬁ%ﬁ%%b%§|ﬁ900¢?'Hﬁ?c%ﬁﬁknmjanf@#ﬁ@ﬂ@&nﬂgwoneng¢dlng of the

receptlon-proceSS|ng and ' 4
first data packet of the program data or the page data.

- Recording reception processing is a mode for not starting
decode processing for displaying until all of the data for the
program data or the page data are received and reéorded and
then error correction are carried out every data group using
CRC code.

Successive reception processing is carried 6ut for a
program where the information must be transmitted with
preparation of suitable display timing on the receiving side or
for a program where the information will not be displayed in
time if the decode précessing is started after the last packet
of the data group is obtained.

The decode identity flag is of 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 outputted after decoding in the horizontal direction
and the vertical direction.

Successive reception processing when the decode identity
'flag is "0" is defined in such a manner that decode processing
for displaying the each of data packets is carried out at the
time when the receiver receives the BIC at the head of the

302nd packet (302nd block) from the receival of the BIC at the



Is for traffic information. Successi ve reception processing is a node
‘for the receiver starting decode processing for displaying on receipt of
the first data packet of the programdata or the page data. Recording
reception processing is a node for not starting decode processing for

di splaying until all of the data for thé& programdata or the page data are
recei ved and recorded and then error correction are carried out every data
group using CRC code. Successi ve reception processing is carried out
for a programwhere the information nust be transmtted with preparation
of suitable disglay timng on the receiving side or for a program where

t he i nforheadopfwine fbrshedafiazmagkats.n time if the decode processing is
started after the | ast packet of the data group is obtained. The
decode identityPfl dpfrmatinn epd £ing is of oRpenbithangr der 'dof rekenon
circuit for the,receiver outputs data by decoding in_the horizontal

di recti on*BARPLERACR O FherTEnIT PR Fitd RUGRELZH A2 TR BYPRLt he
hori zont al direciion(i anqiL v rti§§+ di.r ecti on Successi ve
recept i on*Br SXHREFHG wHE ¢ h Fhdhigerds Pt thegSPES 0" is defined in
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' every time a data group is updated.

The program'number is of 8 bits and the page.number is of
6 bits, with the data group number being formed using both of
these items. |

The data link éode is of 2 bits and is used for linking
eaéh group of the divided data group. Whén the capacity is so .
lérge that the number of the data packets belonging 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 fransmitted with the
divided groups of the same group number and different data link
codes being linked in the order of the code numbers 0 - 1 - 2 -
3.

The data packet number is of 8 bits, and allotted in
sequence from 0.

The program number is from 0 to 255, "main menu" being
allotted to "O", mainly completing program (program information
or program linkage) being allotted to "254" and emergency
information being allotted to "255",

.

‘The page number is from 1 to 62, i.e. one program can have



ti'me when the receiver receives the. BIC at the head of the 302nd packet
'(302nd bl ock) fromthe receival of the BIC at the

5 head of the first data packets. The information end flag is of
one bit and is "1" when transm ssion of a data group with a certain data
group nunber is conpleted, and "0" whené&his is not the case. The
renewal flag is of two bits, and is increnented by one every tine a data
group i s updated. The program nunber is of 8 bits and the page nunber
is of 6 bits, with the data group nunber being forned using both of these
itens. The data _link code is of 2 bits and is used for linking each

group of & hBaFifUedofatt? gPBESs -Wiehet REIQpaerEesPOsls Far e har tae

nunber of the data ckets bel ongi ng.to one _data roup exceeds the maxi num
val ue of RHEFH= %étan&ﬁ?é’ﬁs't Wgtﬁ"dapﬁ GFEﬁngguHig?m’a”rm% &b mum

of 4 groups._w giff ta. link codes. The data group is then
Mt l\/hll{%ljtdcrYeO%g%itt&egﬁafgﬁps of the s

transmtted anme group nunber and different

data link codgs pehop 1 nkad paghnesChE8h19l HiSpia¢ed VTP Gorn o£ 2 -

15.5 characters x 2.5 lines, but can also be displayed in the
form of 15.5 characters x 8.5 lines. Further, in this case, the
character data is for displaying characters defined by JIS
(Japanese Industrial Standard) code.

As described above, 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 character by 2 line-portion 1b
below a aotted line of the display screen la is for displaying
text and the 0.5 line portion lc above the dotted line is a
header text display region.

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

A "main menu" button is provided at the receiver or at a
remote control unit for remotely cohtrolling the receiver and
the receiver then displays the main menu at the display screen
la as a result of this button being pressea, in the way shown
in FIG. 8A. FIG. 8A shows characters "1..PROGRAM INFORMATION"
and "2. NEWS AND SPORTS" displayed using JIS code as the first

page of the main menu extending over a plurality of pages or



3. The data packet nunber is of 8 bits, and allotted in sequence
from O. The program nunber is fromO to 255, "main nenu" being
allotted to "0", mainly conpleting program (programinformation or program
| i nkage) being allotted to "254" and emergency information being allotted

to "255". The page number is froml17to 62, i.e. one programcan have
6 a maxi num of 62 pages. One page corresponds to one or a plurality of
data groups, with one data group conprising one or a plurality of data

bl ocks. At level 1, one page is usually displayed in the form of

15.5 characters x 2.5 lines, but can also be displayed in the formof 15.5
char act er 5hg 8imst| hea. lines hef a iprathiaf cadextt o avh8r&clénedadaspiafor
displaying characters defined by JIS (Japanese Industrial Standard) code.
As descri beH™@bove, the receiver conpatible with level 1 has, for exanple,
an LCD (11 qui dTﬁreysrteacleldxireslPl'g¥ dreé/nilocte éont’rol transmitter is further
provided with a "image paging" button. By operating this
button, "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 using JIS code at the
display screen la in the way shown in FIG. 8B;

When the user decides upon the number of an item which the
user wishes to see from within the main menu, depending on the
case, then the contents of this selected item are made to be
displayed. For example, if ;he user selects "3. WEATHER
FORECAST" from within the main menu, then the contents "1.
TODAY'S WEATHER .2 . TOMORROW'S WEATHER" are displayed lising JIS
code, as shown in FIG. 9. |

Fﬁrther, when the user decides upon the number of an item
that the user wishes to see from within the contents, fhen the
firét page of the selecﬁed item is made to be shown. For
example, when the user selects "1. TODAY'S WEATHER" from the
contents, specific character information relating to a
prescribed région such as, for example, the weather forecast
for Tokyo, is displayed as "TODAY'S WEATHER".

Programs for the successive reception processing with the

" decode identity flag "0" for FM multiplex text broadcasts are

defined in such a manner that, as mentioned previously, the



having a display screen |a capable of displaying 15.5 characters x 2.5
Tines. The 15.5 character by 2 line-portion |b below a dotted Iine of the
di splay screen la is for displaying text and the 0. 5 line portion Ic
above the dotted line is a header text display region. The receiver
receives a stereo conposite signal and ag LMSK signal, and decodes the
character data fromthis LMSK signal to wite the data to a buffer nenory.
A "main nmenu" button is provided at the receiver or at a renote control
unit for renotely controlling the receiver and the receiver then displays
the main nmenu at the display screen la as a result of this button being
pressed, kecelivemydisplrys nipformgaicn Gregardiogs eaghacifer £hel. APROGRAM
| NFORVATI ON' ~ and "2. NEWS AND SPORTS' di spl ayed using JIS code as the
first pagacketshemdilte negneext efdthg eieplaypldevilae ptofthragetmerwhen

7 the first two lines of a page of a text in an_8.5 lines display
format. the rﬂi@lr‘é%’éi%?ebYeFeﬁgﬁe,BE@nt@‘bltl%? anRsaft oér the rif3n@rdata

packet from the former.

The receiver is'then cénstructed in such a manner as to
manage the display timing of pages, when data packets for the
pages of programs for the successive reception processing with
the decode identity flag "0" are received, by counting BICs of
data packets subsequent to the received data packets using the
counter;' |

However, in this case, when data packets of a certain page
of a program for the successive reception processing with the
decode identity flag "0" have been received and data packets
for separate page of a program of the successive feception
processing with the same decode idenﬁity flag "0" are received
while the display timing of the former page is being counted,
it becomes necessary to count and manage the display timing of
the separate page so as not to influence the display timing of
the former page for which the display timing is currently being
counted.

Further, there is much possibility that several pages or
several packets of data packets for pages of programs for the
successive reception processing with the decode identity'flag
"0" are transmitted overlappingly within the time that the

above 302 packets are being received, although this depends on



provided with a "inmage pagi ng" button. By operating this button, "3.
‘WEATHER FORECAST" and "4. TRAFFI C | NFORMATI ON' of the next page or the
next two lines of text of a page in the 8.5 line display fornmat are

di spl ayed using JIS code at the display screen la in the way shown in FIG
8B. When t he user decides upon the Qunber of an itemwhich the user
W shes to see fromwi thin the nmain nenu, depending on the case, then the
contents of this selected itemare nade to be displayed. For exanple, if

t he user selects "3. WEATHER FORECAST" fromw thin the main nmenu, then the
contents "1. TODAY' S WEATHER 2. TOMORROW S WEATHER®' are di spl ayed usi ng
JI'S codéovastBaoppegrarsGiog. the sucpgsshise reeeptilon wmrcatscinge svitpon

t he nunber_ of an item  that ;the user wishes to see fromw thin the
cont ent s, “RRerfeFRAet | $4ENFAGY of 1A% $8"echEg | EEAPSRItdRA t & aam sHdwn.
For exanple,.when the user selects "1. TODAY' S WEATHER' from t he

contents, Eﬁﬁ9ﬁ§€%}49ui%§§ﬁﬁn'infornation relating to a prescribed region

such as, for anEIe t he at her forecast _f Tokyo, is displayed as
s Sk <hctbe

"TODAY' S WEATHER' +5 thergiore 3R £ s IRFE SR pi BRSO ng
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such as FM multiplexed text broadcasts whiqh, when data packets
of the multiplexed data for pages of programs defined to
display inﬁormation at a time after a decided period of time
from the time of receival of the data packets are overlappihgly
received within the decided period, is capable of managing the
display timing of each of the pages so that the display timing
is ipdependently aecided without influencing the display timing
of other pages.
SUMMARY OF’ THE INVENTION
According to the present invention, a receiver comprises a
receiving circuit, a memory, a display device, a plurality of
receive counters and means for allotting receiving counters.
Thé receiving circuit is for receiving multiplexed text
broadcasts that provide information including at least one
program with at least one page formed_with.multiplexed data
comprising a plurality of blocks eacﬁlprovided with a block
identity code followed by a data packet. The memory is for
storing the multiplexed data received by the receiving circuit.
The display device is for displaying the information. A

plurality of the receive counters are for receiving the block



8 - receiver displays information regarding each of the data packets on
the screen of the display device at the tinme when the receiver receives
the BIC at the head of the 302nd data packet fromthe former. _ The
receiver is then constructed in such a manner as to nmanage the display
timng of pages, when data packets for ti® pages of prograns f9r"the
successive reception processing with the decode identity flag "0" are
received, by counting BICs of data packets subsequent to the received data
packets using the counter. However, in this case, when data packets
of a certain page of a programfor the successive reception processing
with the idensdeyi deodlet yarfd agotfitimayetheem e ¥@dnandydatedpadeat sa for
separate page of a program of the successive reception _processing with the
same decopsefigbarhiyed| ngber thereasf diordansging diepdagpkamihgnofgthé t he
former page is being counted, it beconmes necessary to count and manage the
di spl ay tPAPRgOSf theheuagramt Eopabeing deteymined mhieyertde miwgxiuspiay
timng of —the former page for which the display timng is currently being
count ed. defined to display the page after a decided period of time from

the reception of the multiplexed data. The means for allotting

receiving counters allots idle one of a plurality of the

receiving counters for counting each of the block identity

codes of multiplexed data overlappingly received within the

decided period of time for deciding the display timing of each

of the pages.

According to the present invention, the means for
allotting receiving counters suspends counts for preceding
pages in a sequence from a first-allotted receive counter when
data packets for new pages are overlappingly received while all
of the receive counters are allotted for counting,'and newly
allots the suspended receive counters in a sequence from the
first-allotted receiving counter for counting for new pages for
deciding the display timings of the new pages.

With the receiver of this invention constructed in the
above way, when a data packet of a certain page J is received
for a program for the successive reception processing with the
decode identity "0", one idle receive counter A of a plurality
of receive counters is allotted to this page J. The BIC is then

counted by this receive counter A and the display timing of the

page J is managed for being decided.



Further, there is nuch possibility that several pages or several packets
‘of data packets for pages of programs for the successive reception
processing with the decode identity flag "0" are transnmitted overlappingly
within the tine that the above 302 packets are being received, although

thi s depends on 11 _ 9 how t he
programs for the successive reception processing with the decode identity
. flag "O" are transmtted from the broadcasting station. It is

therefore an object of the present invention to provide a receiver for
receiving multiplexed text broadcasts such as FM nmultipl exed text
broadcasts whi €h, awi@tadRaC kR KERE aoFePptaksl Prgreke@ i@ oregrapmgher of
progr anms gﬁfined to display information at a tine after a deci ded period

of time FPEMIHECEPALVES TRCBPLAPPOPYPESARLAIpIEKER s thde B9BE af_tﬁfFTféey
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of the 302nd packet, the count for the display timing for the
paée J is then continued by the receive counter A. The count
for the display timing of the new page K is then allotted to
one idle receive counter B rather than the receive counter A
which is currently counting the display timing for the page J.
BIC is then counted by this receive counter B and the display
timing for this page K is managed for being decided.

Further, if a data packet for a further separate page L
for a program for the successive reception processing without
same decode identity flag "0" is then received within the time
from the first reception of the data packet for this page J to
the reception of the 302nd packet, the counts for the display
timing for the pages J and K are then continued by the receive
counters A and B. The count for the display timing of the new
page L is then allotted to one idle receive counter C rather
than the receive counters A and B which are currently counting
the display timing for the pages J and K. BIC is then éounted
by the receive counter C and the display timing for this page L
is managed for being decided.

The display timing for the each of pages éan therefore be

managed for being decided independently without influencing the



According to the present invention, a receiver conprises a receiving
‘circuit, a nmenory, a display device, a plurality of receive counters and
means for allotting receiving counters. The receiving circuit is for
receiving nultiplexed text broadcasts that provide information including
at least one programw th at |east one y;ge fornmed with nultiplexed data
conprising a plurality of blocks each provided with a block identity code
foll owed by a data packet.. The nenory is for storing the nmultiplexed data
received by the receiving circuit. The display device is for displaying
the information. A plurality of the receive counters are for receiving the
bl ock display timing of other pages. 10 I dentity code and
counting the block identity code for a predetern1ned nunber thereof for
managi ng di splay timng 2 Sbei ng determ ned
when the programis_ defined to display the e after deci ded period of
time from thef F%cebt%%naon?HeShQW%Fglé&eﬁmgggameﬂheoﬁeﬁh% fegeivéentefng
receiving_counfers aJlots idle one of a plurality of the receiving

counters FBFS cHAYRFHPach of the bl ock i dentity

FIG. 2 is a view showing an example of the essential parts

it th -. Hatldd ION 10 AHKN DPRAWT NG

of the structure of the embodiment;

FIG. 3 is a view describing the operation of the receiver
of the invention;

FIG. 4 is a view showing the data frame structure of an FM
multiplexed text broadcast; |

FIG. 5 is a view showing thé structure of the data packet;

FIG. 6 is a view showing the structﬁre of the prefix;

FIG. 7 is a view showing a display device provided in a
receiver compatible with level 1 FM teletext broadcasté;

EIG. 8A and FIG. 8B are views each showing an example of a
display fo; the display Screen of the display device;

FIG. 9 is a view shqwing an example of a display for the
display screen; and

FIG. 10 is a view showing an example of a display for the
display screen;

DETATLED DESCRIPTTION OF THE PREFERRED'EMBQDIMENT

Embodiment

FIG. 1 shows the case of a level l-compatible oﬁ—vehicle
FM receiver for receiving FM teletext broadcasts as an

embodiment of the invention.



codes of multiplexed data overl appingly received within the decided period
‘of tinme for deciding the display timng of each of the pages.

According to the present invention, the means for allotting rece|V|ng
counters suspends counts for precedlng pages in a sequence froma
first-allotted receive counter when dat&3packets for new pages are

overl appingly received while all of the receive counters are allotted for
counting, and newy allots the suspended receive counters in a sequence
fromthe first-allotted receiving counter for counting for neM/pages'for
deciding the display timngs of the new pages. Wth the receiver of
this inventionIookdte UM edecaivhe laébofe vieis whbodimeéata packed oigaal
certain page J is received for a programfor the successive reception
proceSS|n§eﬁFﬂNe§h§Y ddsogatiananm itly 19 procded | to receyvehesinter tunet a
plurality receive counters is allotted to this page J. The BICis then
count ed b}zthgrEk%lFgoéﬁﬁ%ﬁﬁlqszﬁ%ﬁth@ndp§mﬁhettﬁrggtoﬁnﬁqyeqnxﬁus i s

ei ng. degj
nanagedf(ﬂlg ted. hls 'FM signal is converted to an intermediate

frequency signal, with this intermediate frequency signal being
provided to an FM demodulator 14 via an intermediate frequency
amplifier 13.

A frequency multiplexed signal of a DSB signal balance-
modulated with a sum signal (L + R) and a difference signal (L
- R) of the léft and right channels of a stereo audio signal L
and R, a pilot signal and the aforementioned LMSK signal in the
FM multiplexed text broadcast is then extracted from the FM
demodulator 14.

This frequency-multiplexed signal is'then-proviaed to a
stereo demodulator 15 where left and right channel audio
signals L and R are demodulated from the sum signal (L + R) and
the DSB signal. These audio signals L and R are then provided
to left and right channel speakers 17L and 17R via amplifiers
16L and 16R.

Further, a processor 20 is provided at the FM receiver 10
for carrying out the station selection at the tuner 12 and
displaying of characters of the FM multiplexed text broadcast.

This processor 20 comprises a CPU 21 for executing
programs, a ROM 22, a RAM 23 ﬁsed as a work area and a RAM 24

for use as a buffer for receiving FM multiplexed text broadcast



| f a data packet for a separate page K of a program for “the successive
‘Teception processing with the same decode identity "0" is then received
within the tinme fromthe first reception of the data packet for this page
J to the reception of the 302nd packet, the count for the display timng
for the page J is then continued by thel#eceive counter A The count for
the display timng of the new page Kis then allotted to one idle receive
counter B rather than the receive counter A which is currently counting
the display timng for the page J. BICis then counted by this receive

t f t hi K is managed for being
gggpé:é da@d t$§ﬁ :ﬁg? %*T il p%%ﬁeWEESEegefﬁr%h%ng% at e SagedL for
f h wi t hout ame decode
Caoner o o THE R TR AN G HBM B RO 2N, Pe hBRrEad P e -
ti lat t hi.s.p J £L9 cep. o} e n
kot D e f%s“?%%&%p9ayw1?.hm§%§ero?csﬁe RabEer 24 b e afsqon
contlrumxbé&hérgbﬂﬁggyégan: %§S@ean g ghe count for the display
s the

timng of the new page n“allotted to one idle receive counter C

rather than tﬂ?@téeﬁéh:V%t‘%&rﬁr?r§efeélﬂgo§ whi moa;l%&yrwnugx GQWaLI ng, the

display timng for the pages J and K BICis then counted y the receive
counter Gwom the dintpirfadd n2Hgahar thiiss gageidn 81880268 150 A8H NG

deci ded. The display timng for the each of pages can therefore be

managed faut bedoxpaent ded dendehdddon yighbhoftromntheerdi adnddiElator 14
is provided to the decoder 41 and data in the FM multiplexed
text broadcast is aecoded'and extracted from the LMSK signal.
This data is then written to the RAM 24 via the interface 26.
The data for the RAM 24 is always updated with the newest data.

Further, each of the wvarious operation buttons 42
constructed using non—lock—type push switches are connected to
the interface 27 and these button outputs afe taken-in at the
microcomputer 20. In this way, if an arbitrary buﬁton of the
operation buttons 42 is pressed, this pressed button is
discerned by the CPU 21 and a process corresponding to the
pressed button is carried out.

In the case of FM receivers 10 for on¥vehicie use, the
operation panel is narrow and therefore cannot be provided with
a.large number of operation buttons. Therefore, in this
example, operation buttons are provided only for highly
frequent and highly important operations, with other
operations being carried out with a remote control unit (remote

operator) .



12 di splay.timng of other pages. BRI EF DESCRI PTI ON OF

THE DRAW NGS FIG 1 is a view show ng an enbodi nent of the receiver

of this invention; FIG 2 is a view showi ng an exanple of the _
essential parts of the structure of the enbodinment; _ FIG 3 is a view
describing the operation of the receiver 1®f the invention; FIG 4 is
a view showi ng the data franme structure of an FM nul ti pl exed text

br oadcast ; FIG 5 is a view showing the structure of the data packet;
FIG 6 is a view showing the structure of the prefix; FIG 7 is a

view showi ng a display device provided in a receiver conpatible with |eve
1 FMtel etext Becadsesef; this, apr&eBerantB Hd t3R awemotiecwsneazoh show ng

an exanple of a display for the display screen of the display dev!cei

FIG 9 is'8 ¢reResien rie dineximpeeierea2di sfhey regotehecontisypl aynscr een;

and this example uses an infra-red light method, with the~recéiver
43 having a light‘receiving device for receiving infra-red
light from a remote control transmitter 60 and a decode circuit
for decoding remote control signals from this light-receiving
device. |

Further, various operating buttons 62 (62A to 62N)
constructed using non-lock type push switches are pfovided at
the remoﬁe control transmitter 60. The functions of some of
these operating buttons.overlap with the functions of the
operation buttons 42. However, if arbitrary buttons of the
operating buttons 62 are pressed, data corresponding to the
pressed button is generated, converted to infra-red light and
transmitted to the FM receiver 10.

Then, at.the FM receiver 10, infra-red light transmitted
from the remote control transmitter 60 is received by the
receiver 43, the original data is extracted, and this.data is
provided to the interface 27. in.this way, when these operating
buttons 62 are pressed, processes corresponding to the pressed
buttons are executed by the microcomputer 20 in the same way as
in the case for the operation buttons 42.

A beep sound signal generator 44 is connected to the
interface 28 and beep sound signals from this beep sound signal

generator 44 are provided to the amplifiers 16L and 16R.



FIG 10 is a view showi ng an exanple of a display for the display screen;
‘DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Enbodi ment FIG 1
shows the case of a |evel 1-conpatible-on-vehicle FMreceiver for
receiving FMtel etext broadcasts as an emnbodi ment of the invention.

13 In the FMreceiver 10 of thisyenbodi ment, an FM signa

received by the antenna 11 is provided to a synthesizer tuner 12 and the
broadcasting station of the target frequency is selected. This FM signal
is converted to an intermediate frequency signal, with this intermediate °

frequency sig eing _provided to an FM derpdul ator 14 via an
i nt er nedi at e Pg%ﬁggﬁfy ﬁBPFfPQM f§%araCte§AQQQﬁﬁﬁﬁﬂﬁ)rﬁﬂth%ﬂ%ﬁ&xﬁ%@@nal

of a DSB |9na balance nodul at e

d th | L
di fference &f gr%ﬁ (EOIVEREIRT ¢ K aF@‘vféntteé:ngdggg]hfl%ﬁﬁna H\’(E-Fgggf ‘élsFEfaeoF”éudl 0
signal L n@fii R efell LakeShe8ah-20es! 10.¢3 ¥i8HY g IS anal 4 ndhe

the system bus 29. A memory 32 for display use and a display
controller 33 are also connected to the system bus 29, with,
for exémple, an LCD 50 being connected to the display
controller 33 as a display device.

The LCD 50 has a display screen capable of displaying 15.5
characters by 2.5 1lines in the same way as for the
aforementioned LCD 1 shown in' FIG. 7. The lower side 15.5
character x 2 line portion 1b of the screen is taken as a text
disblay region and the upper side 0.5 line portion lc is taken
as a header sentence display region.

Thg memory 32 for display use adopts a bit map method
compatible with the display method of this LCD 50 and has the
capacity for one picture.

The character code held in the RAM 24 is read-out by the
CPU 21. The read out character code is converted to display
data using the font data of the font ROM 31 and this display
data is written to the memory 32¥ Further, at this time, the
display data of the memory 32 is repeatedly read-out by the
display controller 33, converted to a_display signal and
provided ﬁo the LCD 50. Characters for the character code read-
out from the RAM 24 by the CPU 21 are then displayed at the

display screen of the LCD 50.



FM mul tipl exed text broadcast is then extracted fromthe FM denodul ator
14. This frequency-multiplexed signal is then provided to a stereo
dermodul ator 15 where left and right channel audio signals L and R are
denodul ated fromthe sumsignal (L + R) and the DSB signal. These audio
signals L and R are then provided to leffzand right channel speakers 17L
and 17R via anplifiers 16L and 16R Further, a processor 20 is
provided at the FMreceiver 10 for carrying out the station selection at
the tuner 12 and displaying of characters of the FMnultipl exed text

br oadcast . ., This processor 20 conprises a CPU 21 for executing '
prograns, a ROWY2, TRCRANE2ZOUSEGTSEs 23 Andiok 23Fe & randroRAMP At fire IRAMas a
buffer for_receiving FM multiplexed text broadcast . o _
14 datd. 28aBRCof eFRd Ve GOMRESTSr Lok Marawing tthe Rvwplay timinghef ROV

22 d the RAMs 23_and_24 are conpected to the CPU 21 via the system bus
30, it h PFOSIFaE oEO pHRE o5 USaoPELSE BPCERtHUR it e 1 QAFQqs (1A SR o

bus 29. flag "0" occurring in the FM multiplexed text broadcast data,
as shown, for example, in FIG: 2.

The CPU 21 then allots idle receive counters of the five
receive counters 23A to 23E to the respective pages when data
packets for pages of programs for the successive reception
processing with the decode identity flag "0" are overlappingly
received within the afofementioned time for receiving 302
packets. The BICs are then counted by the allotted receive
counters and the page display timing is decided.

Namely, as shown in FIG. 3, when a data packet for a
certain page J of a program for the successive feception
processing with the decode identity flag "0" is received, the
CPU 21 searches for an idle receive counter from amoﬁgst the
receive counters 23A to 23E and allots one of the receive
counters 23A to the page J. Aftgr this, the receive counter 23a
is decremented every time a BIC is received. The page J is then
displayed on the display screen of the LCD 50 at the time when
the BIC for the 302nd packét is received_from the time the data
packets of the page J is first received_bn the basis of the
value of the receive counter 23A.

If a data packet for a separate page K of a program for

the successive reception processing with the same decode



Data for station selection is-provided to the tuner 12 fromthe interface
25 and this station selection is carried out. Mreover, a denodul ation
signal fromthe FM denodul ator 14 is provided to the decoder 41 and data
in the FMmultiplexed text broadcast is decoded and extracted fromthe
LMSK signal. This data is then witten tegthe RAM 24 via the |nterface 26.
The data for the RAM 24 is always updated with the newest data.

Further, each of the various operation buttons 42 constructed using

non- | ock- type push switches are connected to the interface 27 and these
button out are aken-in at the ,k mcroconputer 20. In this way, if an

“arbitrary® O"pé'rsdtq‘?fr?lﬂ’[ﬁq Ihile the BESskel, comntedrbysshe

button is dlscerned CPU 21 an ess corresponding to the
pressed bufton cs At ee’a if assigne %n ttcﬁ 2sRAGE EM relei \fgf—”slfl@ EBe
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highly inportant operations opér
With a repeb8igaNIRIntWY 24 EFPACinQRCEBLRE ng of the BIC for page J.

out
The CPU 21 then searches for an idle counter amongst the
receive counters ZSA'to 23E and allots one receive counter 23B
to the-page K. After this, the receive counter 23B is
decremented every time a BIC is received and the page K is-
displayed on the display screen of the LCD 50 at the time when
the BIC for he 302nd packet is received from the receival of
the data packet for the pagé K on the basis of the value of
this receive counter 23B. |

If a data paékets for a further separate pagé L of a
program for the successive reception processing with the same
decode identity flag "0" is received whilé the receive counters
23A and 23B are respéctively counting BICs assigned to the
pages J and K, i.e. during the time from the first reception of
the daﬁa packets for the page.J to the reception of the 302nd
packet, the CPU 21 continues,counting of the BICs for pages J
and K using thg receive counters 23A and 23B. The CPU 21 then
searches for an idle counter amongst the receive counters 23A
to 23E and allots one receive counter 23C fhereof to the page

L. After this, the receive counter 23C is decremented every

time a BIC is received and the page L is displayed on the



15 Because of this, a receiver 43 for the renote control unit is
'‘connected to the interface 27. The renote control unit in this exanple
uses an infra-red light method, with the receiver 43 having a |ight

receiving device for receiving infra-red light froma renote control
transmitter 60 and a decode circuit for 1®ecoding renote control signals
fromthis light-receiving device. Further, various operating buttons

62 (62A to 62N) constructed using non-1lock type push switches are provided
at the renote control transmtter 60. The functions of sone of these
operating buttons overlap with the functions of the operation buttons 42.
However, d¥snlay tsareerb gl e 3CDx B a§péEhet chgeboft Bhe Beceiw@bred dde

data corresponding to the pressed button is generated, converted to
i nfra-red¥§ giRr a’%be 3102nd pagiset (2f 5ok TR (RS8Rl Rf the datpha@irckat t he

FMreceiver 1 infra-red lig transmtted. .fromithe renpote, control,
transmi ttfg‘?r Gghles Ratei g‘ed”byg%’ﬁe basisg 9gr R YALUSr iofi nthifategedive
extracteddo&ﬂ__dezt @3% data is provided to the interface 27. In this way,
when these Operating buttons 62 are pressed, processes corresponding to

;26 pressed by Lo, JEERGEYSRY fychie BB&EQCQ”BH&% £0r ' thd NS ST Y

- for the successive reception with the same decode identity flag
"0" are received during the time from the first reception the
data packets for the page J to the reception of the 302nd
packet thereof, idle receive counters 23D and 23E are a;lofted
to the pages M and N respectively. The pages M and N are then
respectively displayed on the display screen of the LCD 50 at
the time when the respective BICs for the 302nd packets for
pages M and N are received, following after the receival of the
respective first data packets for these pages.

The time interval between sending data packets for pages
programs for the successive reception processing with the
decode identity flag "0" is transmission side-dependent.
However, if the five receive counters 23A to 23E are provided
as shown in the example in the drawings, the display timing for
the respective page can be practically managed for being
determined independently of the respective pages without
exerting any influence on the display timing of other pages.

In this example, if data packets for a further separate
page of a program for the succeésive reception processing with

the decode identity flag "0" is received while all five receive



imthe case for the operation buttons 42. . A beep sound signal
‘generator 44 is connected to the interface 28 and beep sound signals from
this beep sound signal generator 44 are provided to the anplifiers 16L and
16R 16 Further, a font ROM
(character generator) 31 having font data® for converting character data
transmtted in the FM nultipl exed text broadcasts into display data is
connected to the systembus 29. A nenory 32 for display use and a displ ay
controller 33 are al so connected to the systembus 29, with, for exanple,
an LCD 50 being connected to the display controller 33 as a display

devi ce. countghs 2éDh 50 R3E ardi sprayingrBE@ES cabad| @PHf2Hi dpsaynnindés 5
characters, by_ 2.5 lines in the same way as for_the

af or ement FBREBIECEOWNEN SRR (herRager thntfe qammorE idisde a8l 21Xz aherngw?
line portion Ib of the screen is taken as a text_ display region and the

upper si 8392559 hBSpbEFPLUC 1601 RKBRAC ¥ blekted ek cHae RREDI Bat
12900 e, FEERE RN ol i e S B e SEBIE) Posng
for this new page using this receive counter.

.In the above way, according to the pfesent invention, at a
receiver for receiving multiplexed text broadcasts such as FM
multiplexed text broadcasts, when data packets for pages of
programs which are defined to display information at a time
after a decided period from the time of receival of the data
packets are overlappingly received within this decided period,
the display timing of each of the pages is managed to be
decided independently without iﬁfluencing the display timing of

other pages.



capacity for one picture. The character code held in the RAM24 is
-read-out by the CPU 21. The read out character code is converted to
display data using the font data of the font ROM 31 and this display data
is witten to the nenory 32. Further, at this tinme, the display data of
the nenory 32 is repeatedly read-out by t di spl ay contro

converted to a display signal and provided to the for
the character code read- out fromthe RAM 24 by thamm(ml m#mnmr

di spl ayed at the display screen of the LCD 50.

17 Five receive counters 23A to 23E are provided at_the RAM 23 as
Bl C r ecemATCgNCRAIMEDr If@Nnagi ng the display timng of prograns for the
successive reception with the decode identity flag "0" occurring in the FM
mul ti.pl exed tdaxt broassasivetatfnr reeihiwmg rudit ipdemede tex Proadgasts

The CPU 21 then allots idle receive counters of the five receive counters

23A to 2@Emp6iﬁﬁ®grespective pages when data packets for pages of prograns

for the successive reception .. ‘
a receiving c1rcu1t for receiving multiplexed text

broadcasts,

said multiplexed text broadcasts providing information
including at least one'progrém with at least one page formed
with multiplexed data comprising a plurality of blocks each
provided with a block identity code followed by a data packet;

a memory for storing said multiplexed data received by
said receiving circuit;

a display device for displaying said information;

a plurality of receive counters for receiving said block
identity code and counting said block identity code for a
predetermined number thereof for managing display timing of
said page of said program for being determined when said
program is defined to aisplay said page after a decided period
of time from the.reception of said multiplexed data; and

means for allotting receiving couﬁters, said means
allotting idle one of a plurality of said receiving counters
for counting each of said block identity codes of multiplexed
data overlappingly received within said decided period of time
for deciding said display timing of each of said pages.

2. A receiver fbr receiving multiplexed text broadcasts

according to claim 1, wherein said means for allotting



processing with the decode identity flag-"0" are overlappingly received
within the aforenentioned time for receiving 302 packets. The BICs are
then counted by the allotted receive counters and the page display timng

i s deci ded. Nanmely, as shown in FIG 3, ﬂ for a
certain page J of a programfor the successi ve‘mﬁmmwmmmfﬁ ssing with
the decode identity flag "0" is received, the CPU21'sébrched for an idle
recei ve counter from anongst the receive counters 23A to 23E and allots
one of the receive counters 23A to the page J. After this, the receive
counter 23A is decrenmented every tine a BICis received. The page J is
then di splegpddiog tteunispsagpuspeads afouries LEBrS5pratcediag ipayaein khe
BIC for the 302nd packet is received fromthe tinme the data packets of the
page J i ssSEqusngecéresd an firsthazliobtetherevaive afourter esdiere dauat er

23A. If a data packet for a separate page K of a programfor the
successi vRIFELESt ifOT FOE RIS W e oYl appingby odeceived while all of
18 identi,ty flag,"0" is received while the BICis counted by the

recei ve c8arCerr SRR USsCONEFALS tdeepaddorted foguepugting, and newly

allots said suspended receive counters in a sequence from said
first-allotted receiving counter for counting for new pages for

deciding the display timings of said new pages.



time fromthe first reception of the data packets for the page J to the
Teception of the 302nd packet, the CPU 21 |let the receive counter 23A
continue counting of the BIC for page J. The CPU 21 then searches for an
i dl e counter anongst the receive counters 23A to 23E and allots one
receive counter 23B to the page K After,fhis, the receive counter 23B is
decrenented every tine a BIC is received ‘and the page Kis displayed on
t he displ ay een_of the LCD 50 at the tine when the BIC for he 302nd
packet | sht BEGELUHR| POk, FRCETUING MyLTFPLEKED (IEXT BEGARCASTS { ne page K on
the basis of the value of this receive counter 23B. ~ If a data
packets for a further sepaABSITRACRcOF OTHE DIISCOLASURBr the successive
reception processing with the sanme decode identity flag "0" is received
whi |l e the recebv@esmirner s fo23rendivdBgamuleipbekedel texbubiborgldsldss
assigned to the pages J and K, i.e. during the tine fromthe first
recept i oncYFPLrHRS dat FSFLANADY fHTrIWeL phee Teceivhagr awdsirdexsd ttext302nd
packet, the U 21 continues counting of the BICs for. pages J_ and K using
the receiVEORBGABEFs Wk JpgOYARe ?ﬁ&%tﬂoq héRCl¥gdnehedt f bpagh iane
count er anpngst the e%t%i]ve counters 23A to 23E apd all ots gne receive

0

counter Z3ECYHETYR Rt ORe RPEE fqFmed (Witheotuilidrdemecerdatyr i s

decr ement nSYeh¥ng" BMp1AI1 ey SECBLSERS* WA TP ada’ 51 EhoR) P

identity code followed by a data packet, a memory for storing
the multiplexed data received by the receiving cifcuit, a
display device for displaying the information, a plurality of
recgive counters for receiving the block identity code and
counting the block identity code for. a predetermined number
thereof for managing display timing of the page of the program
for being determined when the program is defined to display the
page after a decided period of time from the recéptién of the

N\, N ,
mu;tlplexed data, and means for allotting receiving counters

whicH\means allots idle one of a plurality of the receiving
counters\fpr counting each of the block identity codes of
multiplexed\agta overlappingly received within the decided

period of time for deciding the display timing of each of the

pages.

FIGURE 1



19 di splay screen of the LCD 50 at the tine of the receival of the BIC
for the 302nd packet after the receival -of the data packet for the page L
on the basis of the value of this receive counter 23C | f data ‘
packets for further pages Mand N for the progranms for the successive
reception with the sane decode identity flag "0" are received during the
time fromthe first reception the datalydckets for the page J to the
reception of the 302nd packet thereof, idle receive counters 23D and 23E
are allotted to the pages Mand N respectively. The pag%‘ M and N are then
respectively displayed on the display screen of the 50 at the tine
when thée respective BICs for the 302nd paakets for 2nd N are
received, following after the receiva he respgegive fifst data.

packets for these pages. The ti it erval bet@e ni sendi ng .data -
packets for pages prograns for the s dssi v recqgpts ¢n! processing with
the decode identity flagd "0" i trahshilssion & dd- Gependenty ~However, if
the five receive countersg23A toy23E 2y provi géd &h the exanple
in the draw ngs, the a ng for[ @ N _
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t-he respective page can be practically nmanaged for being determ ned

i ndependently of the respective pages w thout exerting any influence on
the display timng of other pages. In this exanple, if data packets
for a further separate page of a programfor the successive reception
processing with the decode identity flag "0" is received while all five
receive 2/4 20 counters 23A to 23E

are counting BICs, the CPU 21 disc Hi e the BIC count for the page that
cane first and allots the new pagjg ‘E#hzzgeceive counter that was
allotted to the page that canme first so as to then nanage and deci de the
display timn for this new page using this receive unter. In the
above way, acdordiny to the present invention, at g/" ceiver for receiving
mul ti pl exed tEXEPQr dcasts such-as FM  mil 1’| nl exed text broadcast S, when
data packets flor pages of progranms which e deflned to di splay
infornati on at after a decided periyod fromthe tine of receival of
t he data p%fk overTappl ngly received within this deci dedfperiod,

t he di spl ay 1irring of m_of |t[n€ paggs[1S nmanpged {0 | .
receive receive receive receive receive

counter counter counter counter counter

k23A 23B L230 L23D k23E

L23

RAM
FIG. 3
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deci ded i ndependent |y mﬁthout'influencing the display timng.of other

‘pages. 21 WHAT | S CLAIMED I S:
1. Avreceiver for receiving multiplexed text broadcasts conprising:
a receiving circuit for receiving nultiplexed text broadcasts, sai d
mul tipl exed text broadcasts providing infgormation including at |east one
programw th at | east one page forned Wi/ Ph mul ti pl exed data conprising a
plurality of blocks each provided. a [fLock identity code followed by a
data packet; " a menory for storing said nultiplexed data received by
sai d receiving CIrCUIt a display device for displaying said
i nf or mati on; %splurallty ok76 P@%elve count &8t or 2R vi ng sai d bl ock
identity code an 1nnk?ﬁ%ﬂ—fr—ﬁ#ebetern1ned
nunber thereof fpBICHEhagatAagackeSPl ay t1m Nng Of | GRCA |page of sa diprogram
for bei ng det er njBIEd |\Waata packet 2 CRC
| I o | parity I
BIC1 data packet 13 CRC
 BIC3 _data packet 14 CRC
BIC3 data packet 15 CRC
BIC4 parity packet 1 ,
BIC3 data packet 16 : CRC
BIC3 data packet 17 CRC
BIC4 parity packet 2
| | : 1. parity 1 272
BIC3 | _data packet 94 CRC blocks
BIC3 data packet 95 - _1CRC
BIC4 parity packet 41
BIC2 data packet 96 | CRC _
{ : . : : parity 1
BIC2 data packet 108 CRC
BIC3 data packet 109 CRC
BIC3 data packet 110 CRC
BIC4 parity packet 41
! I l | parity !
[BIC3 | data packet 189 . CRC
BIC3 data packet 190 CRC :
BIC4 parity packet 82 . v

FIG. 5
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programis defined to display said page after a decided period of tine
fromthe reception of said nmultiplexed data; and means for. allotting
receiving counters, said neans allotting idle one of a plurality of said
receiving counters for counting each of said block identity codes of

mul ti pl exed data overlappingly received within said decided period of tine

for deciding said display tinming of ea8h%of said pages. 2. A
receiver for receiving nmultiplexed text broadcasts according to claima1,
wherein said neans for allotting 22

recei ving counters suspends counts for preéeceding pages in a sequence from
a first-allotted receive counter when data packet sdigplay sopeenpages are

overl appingly received while aldp@f said receive cegnters are allotted for
counting, and newy allots said suspended recevyégcounters in a sequence
fromsaid first-allotted receiving dounter for /counting.fqgr neyp pages for
deci ding the diqqday timrng i
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