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t he I nventi on The present invention relates to a receiver for
recei ving text-based nultiplex broadcasts. Description of
Reléted Art For exanple,.in Japan, FM broadcasts called "FM

text-based nultiplex broadcast” are realized in which character
information data or the |ike are nultiphexed and transnmtted together with
the original audio broadcast program "Such FM t ext - based
mul ti pl ex broadcast IRECEINERJFGR RECGERAING EMaBBET-BERELY) net hod, the

devel opnent of which NHK Broadcasting Technol ogy Research Institute has
pl ayed a key role. The MULTIPLEX BROADCASTS

BACKGROUND OF THE INVENTION

Field of the Invention

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

Description of Related Art

For example, in Japan, FM broadcasts called
"FM text-based multiplex broadcast" are realized in
which character information data or the like are
multiplexed and transmitted together with the original
audio broadcast program.

Such FM text-based multiplex broadcast is
called a Data Radio Channel (DARC) method, the
development of which NHK Broadcasting Technology
Research Institute has played a key roie. The
multiplexing standard for digital data such as character
information is as follows: a.suﬁcarrier frequency of 1§ﬁ

kHz, a transmission rate of 16 kilobits per second, a

modulation method of Level Contrd;léd ﬁinimum Shift
R Keying (LMSK), and an error correction method using a

(272,190) compacted difference set cyclic code.



mul tipl exing standard for digital data such as character information is as
foldfows: a subcarrier frequency of 76 kHz, a transmssion rate of 16

kil obits per second, a nodulation nmethod of Level Controlled M ninmum Shift
Keyi ng (LMSK), and an error correction nmethod using a (272,190) conpacted
di ffserence set cyclic code. Program servi ces such as
character information can be classified into levels 1, 2 and 3. In al
three cases, character information or th2 like is displayed using a dot
display. In level 1, the information is provided as character information
targeted as a servi ce PHOGT 3 S&IMARES EHtbIas hafiaghesiinfamat idmr act er s

X 2.5 lines, including a .header. In level 2, the, information is provided
as char act eC&RoPe icdlﬂs%&’t%i}r gty Level sdvitc@nioht i i A¥eddti@8 capabl e

of  displ aylcna%elsS,' %h%f}aarc C(—;:[rerisntxor8ma5tilclmneosf t’lhnedlui Ieng‘.i.sa displayed

using a dot display. In level 1, 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 charécters or figures
targeted as 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 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.
In this case, entertainment would include services
prgviding fortune telling, messéées from listeners,
quizzes, town infdrmafion 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,



header. Level 3 is for traffic information services provided for receivers
capabl e of displaying detailed nmaps froma CD-ROM (Conpact Disc Read-Only

Menory) or the like, nanety, navigation systens. Level 1
program services can be utilized for news, weather forecasts, traffic
I nfermmati on, entertainnment, main supplenental prograns and the like. In

this case, entertainnent would include services providing fortune telling,
messages fromlisteners, quizzes, town idformation and the like.

A mai n suppl enental program provides information for supplenmenting a
program sucltfaas dxemplong a maneic perdégrarer s Theremaim $whEhdmeretand f ax
nunbers for requests when the original audio broadcast programis,

3 for exanpmgramusill freodrame imhéteni refeppednkentad "program wil | be
hereinafter referred to as "program

' information" or "program linkage".

In addition to the above services, "emergency
information"” may also be provided as required at the
time of emergencies.

Fig. 5 shows the frame structure of an LMSK
signal which is multiplexed in the FM text-based
multiplex broadcast of a DRAC 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 190 data packet blocks and 82 vertical parity
packet blocks, with the vertical parity packet blocks
being distributed and transmitted in the frame.

A 16-bit Block Identity Code (BIC) 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 frame can be discerned.

The daté packet block has a 176-bit data
packet following the BIC, after which a 14~-bit Cyclic
Redundancy Check (CRC) code is added, followed by an 82-

bit horizontal parity check code.



i nformation" or "programlinkage". In addition to the above
sér¥i<ces, "energency information" may al so be provided as required at the
time of emergencies. - Fig. 5 shows the frane structure of an LMSK
signal which is nultiplexed in the FMtext-based nultiplex broadcast of a
DRAG met hod. One franme of this LMSK signal is conprised of 272 bl ocks,
with each block conprising 288 bits. One frane conprising 272
bl ocks is divided into 190 data packet bl ocks and 82 verti cal parity
packet blocks, with the vertical parity packet bl ocks being distributed
cand transnmitted in thelhriimes case, the CRCi1eodetip| atkackiedtfoy Code (BI Q)
is attached _to the head of each bl ock. Four kinds of BIC are used for

di sti ngui shidrtetlendfrenidypal i eyropekfser R PhuCr FeRt Heades brgtAe frame
can be di scerned. The data packef block has a 176-bit data
packet fol | REPThece® aFRRrVGREER2L RAT LY RYEket PRREKind®Nncy Check

(ORO) code i s, adred, {911,989, P4, 3182 ve PLLDP LEOIL S pRA[LLY check code.

following the BIC.

Each data packet comprises a 32-bit prefix
followed by a 144-bit data block as shown in Fig. 6.

Furthermore, this prefix comprises a service
identity code, a decode identity flag, an information
end flag, a updating flag, a program number, a page
number, a data link code and a data packet number, as
shown in the lower portion of Fig. 6.

The service identity code consists of 4 bits
and is for discerning the program contents and the like.
Regarding level 1, "1" is general information for
sequential reception processing, and "2" and "3" are
.general information for recording and reception
processing.

In this case, the seqﬁential 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. This
sequential reception processing is carried out on the

receiving side for a program where it is required to



4 ) In this case, the CRC code is attached for detecting residua
erridrs after error correction using a product code. The vertical parity
packet block is provided to have a 272-bit vertical parity packet
fol | owi ng the BIC. Each data packet conprises a 32-bit prefix
foll-omwed by a 144-bit data bl ock as shown in Fig. 6.
Furthernore, this prefix conprises a seryice identity code, a decode
identity flag, an information end flag, "a updating flag, a program nunber,
a page nunber, a data link code and a data packet nunber, as shown in the
| ower porti dakef tRimgng6of presentatifife ogertlie e datdimiing sdade aprfsist s of 4
bits and is for discerning the programcontents and the |ike. Regarding
level 1, "|@ PE§ogEasy yhergf dheatindiPmmt iafeglidnk inat hea ditspryedbdessi ng,
and "2" and "3" are . . .
time 1f the decoding processing is started after the
last packet of the data group is obtained.
Further, 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 then error
correction is carried out using CRC code for every data
group. Besides, the programs for performing this
recording and reception processing include news, weather
forecast, traffic information and so on,
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 "0O" when the data are outputted
after decoding in the horizontal direction and the
vertical direction. |
Sequential reception processing, when the
decode identity fiag 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



general information for recording and reception processing. I'n
t hi-5 -«Case, the sequential reception processing is a node for the receiver
starting decoding processing for displaying on receipt of the first data
packet of the program data or the page data. This sequential reception
proegessing is carried out on the receiving side for a programwhere it is
required to 6 5 take timng of
presentation on the receiving side or for a programwhere the information
will not be displayed. in time if the decoding‘frocessing is started after

the |ast piditereseptiondafa theolFG atbothg Mapd of respectimg tdada

recordi ng and reception processing is a node for not starting decodi ng
processi ng F@FKQﬁSSpIaying until all of the data for the program data or

the page data are receﬂh\éec-jm odrn{aetci%ndeednfrﬁéghelns 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 updating flag is two bits, and is incremented
by one every 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.

Furthermore, the program number is from 0 to
255, the "main menu" being assigned to "0" optional
programs such as news and weather forecast being
assigned to 1 to 253, the main supplemental program
(program information or program linkage) being assigned
to "254" and emergency information being assigned to
n255",

Further, the page number is from 1 to 62,
i.e., one program can have a_ma#imum of 62 pages. One
page corresponds to one to four of data groups, with one
data group comprising one or a plurality of data blocks.

Furthermore, the data link que is 2 bits and
is used for linking each group of the divided data

group. When the data are so lafge that the number of



correction is carried out using CRC code for every data group. Besides,
the programs for performng this recording and reception processing

i ncl ude news, weather forecast, traffic information and so on. '

In the prefix, the decode identity flag is one bit, and is "1" when the
erraor- correction circuit for the receiver outputs data by decoding in the
hori zontal direction only, and "0" when jhe data are outputted after
decoding in the horizontal direction and the vertical direction.
Sequential reception processing, when the decode identity flag is "0", is
defined i n sth @akanmracketrabedepsdndgter 686srkg séﬂuﬂrgppaygﬁgtbach of
data packets is carried out at the tine when the receiver., receives the
BIC at the HBRW1BRM:KalueoRf bhekeatfr parcket number, the data group

6 the receptiog,of ;the,BLC at the Neadeoh LS3RSe W en93 3 rerent

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 ¢ — 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.

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 form of 15.5 characters x 8.5 lines.
Further, in this case, the character data are for
displaying characters defined by Japanese Industrial
Standard Code (JIS code).

On the other hand,.as.described above and as
shown in Fig. 7A,'one data group is made up of one or a
plurality of data blocks of the data packet. 1In this
case, the data blocks having equal service identity
code, data group number ahd update flag arranged in the

order of the data packet numbernfrom a data block having



packets. The information end flag is one bit and is "1" when

t ransti ssion of a data group with a certain data group nunber is

conpl eted, and "0" when this is not the case. The updating flag is two
bits, and is incremented by one every tinme a data group is updated. The
program nunber is 8 bits, and the page nunber is 6 bits, with the data
group nunber being formed using both of these itens.

Furt hernore, the program nunber is from® to 255, the "main nenu" being
assigned to "0" optional prograns such as news and weat her forecast being
assi gned to gl dat5ackée mamsesupptenendata pbbgelanvhé pe ognmam i nf or mat i on
or program | inkage) being assigned to "254" and energency information

bei ng assi gnatfdmatii@b>¥nd flag of thé&upréfix isvesptgEormnbee datdrom 1l to

62, i.e., one programcan have a maxi num of 62 pages. One page
corresponds guwoume to four of data groups, with one data group conprising
one or a plurality of data bl ocks. Furthernore, the data |ink

code is 2 bits and isThed the davkiggoeBchagrbhd benghle dnteded data
times as long as 144 bits which is the length of the

data block. Further, one data group corresponds to one
display unit, i.e., display data in one page.

Further, as shown in Fig. 7B, 8 bits at the
head of the data group represent a heading start code
showing the start of that data group, the following 16
bits are a data group header showing a flag showing the
existence of linkage of data groups and the byte number
of the following data group data. Furthermore, null
codes for adjusting the length of the data group to
integer times of 18 bytes follows the data group data,
then a data group end code showing the end of the data
group follows, and finally a CRC code for detecting
errors of the data group follows.

Further, one program is-composed of one
program data, but; as shown in Fig. 82, the program data
are composed of a plurality of data groups, the data
group at the head is program control data and all of the

remaining data groups are page data.



group. Wien the data are so |arge that the nunber of

7" the data packets belonging to one data group exceeds the naxi 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
wi th-the divided groups of the sane group nunber and different data |link
codes being linked in the order of the code nunbers 0 - 1- 2 - 3.

The data packet nunmber is 8 bits long, afhd is aligned in sequence from
"0". The data packet nunber indicates the sequence of the data packets in
one program That is,Fuhhern: atpacReegrani carbsol ndaba cére poehpesedt he
data packet is placed in one program At level 1, one page is
usual |y di sPhyedPiegranedats npeddes, Enchapyteerang 2 dataneBitput can al so

be displayed in the formof 15.5 chgracters x 8,5 |ines.
group as shown in the left portion of Fig. 8B. Then,

the program data header has such data as shown in the
left portion of Fig. 8C, but, for example, the third
byte shows a program number, 6 bits in the lower
position of the fourth byte shows the total number of
pages of the program, the fifth byte shows a
presentation function and 4-bits in the higher position
of the sixth byte shows an information type.

Besides, the presentation function at the
fifth byte shows a type of the code included in the
program and the function of display, and respective bits
are assigned as shown in Fig. 9. For example, the first
bit (LSB) becomes 1" in the case of character data, and
the second bit becomes "1" in the case of figure data.
Further, for a genefal program, all data of the program
are received, and displayed sequentially from the first
page, and for a non-general proéram, even when all data
of the program caﬁnot be received, display is made
sequentially from a page that can be displayed.

The information type in 4 bits in the higher
position of the sixth byte shows whether the information

is free of charge or charged and so on.



Furt her,

in this case, the character data are for displaying charact

deffnéd by Japanese Industrial Standard Code (JIS code).

ot her

made up of one or a plurality of data bl ocks of the data packet.

hand,

as descri bed above and as shown in Fig. 7A, one data gro

case,- the data bl ocks having equal service identity code, data group

nunber and update flag arranged in the

ers
On the
up is

In this

der of the data packet nunber

0

froma data bl ock having ' a H%ta packet nunber 0 to a data

bl ock where an information end flag of the prefix'is set formone data
a

group.

ThusFurhkedat thgr

| ong as 144 bits which is _the length of the data block. Further, one
gr oup Corresgbgggl%gyoﬂg data units having character data and figure

data for display as shown in Fig. 10. Besides, one of
these data units is used as a selection control data
unit, and includes a key-in number, a destination page
number, a destination program number, a destination
service identity code and so on.

Furthermore, the page data are composed of a

" page data header in 7 bytes and a data unit group as

shown in the right portion of Fig. 8B. . In this case,
the page data header has such data as shown in the right
portion of Fig. 8C, wherein the third byte shows a
program number, 6 bits in the lower position of the
fourth byte show a page number in that program, the
fifth byte shows a presentation function and 4 bits in
the higher position of the sixth byte show an
information type.

The foregoing expresses a format in text-based
multiplex broadcasts by a DARC ﬁethod.

Further; as described above and as shown in
Fig. 11, the receiver compatible with level 1 has a
display element 50 such as an LCD having a display

screen capable of displaying 15.5 characters x 2.5 lines

(248 dots in width by 44 dots in length). However, in

bahusitherpupgih compgsed pfrmes as

dat a



display unit, i.e., display data in one page. Further, as shown
in Fig. 7B, 8 bits at the head of the data group represent a heading start
code showing the start of-that data group, the following 16 bits are a
datg@ group header showing a flag showing the existence of |inkage of data
groups and the byte nunber of the follow ng data group data. Furthernore,
null codes for adjusting the length of the data group to integer tines of
18 bytes follows the data group data, then a data group end code show ng
the end of the data group follows, and finally a CRC code for detecting
errors of thaheadssprappsdoéénwst the displayFeléhent D0e fHogbasn i s
conposed of one programdata, but, as shown in Fig. 8A the program data
are conposediigie et ttien iof Yie dappeyrpoption hef dete dijsplay ascxdenhead i s
program control data and all of the renmining datasgroups are page data.
50a is for displaying a header text, and the 2 lines
portion of the lower portion is a text display screen
50b.
When the receiver receives text-based
multiplex broadcasts, the main menu is displayed on the
display element 50 as shown in Fig. 12A. Here, Fig. 12a
shows a state that the main menu covers a plurality of
pages and first one page among them is displayed.
Besides, displayed on the display screen 50a of the
header text are the broadcasting station name which is
broadcasting the text-based multiplex broadcast which is
currently being received by the receiver, the service
(company) name of the text-based multiplex broadcast,
and the menu name,
When a predetermined key operation is
performed in such a state, the next page is displayed on
the text display screen 50b as shown in Fig. 12B.
When thé 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 main menu, then the



9 Further, the programcontrol data are conposed of a program
data .header in 6 bytes and a data unit group as shown in the |eft portion
of Fig. 8B. Then, the program data header has such data as shown in the
left portion of Fig. 8C, but, for exanple, the third byte shows a program
nunber, 6 bits in the lower position of the fourth byte shows the total
nunber of pages of the program the fifth byte shows a presentation
function and 4-bits in the higher positi of the sixth byte shows an

i nformation type. Besi des, the presentation function at the
fifth byte stensentsype.ofobAR' SOREATHERUJed2i NTOMORROWOGr RERGARRY he
function of display, and respective bits are assigned as shown in Fig. 9.
For exanpl e,atéedisptayedi &s(&BBynbénoRig." 12Ciin t he case of character

data, and the second bit becones "1" in the case of figure data. Further,
for a general programFarthezmares whenpkbgrugeradecidesi vpdn &hd di spl ayed
sequentially fromthe first and for a non-general program even when

page
all data ofnﬂﬁéeﬁr65r5ﬁ1é5ﬁﬁoigﬁé FBeehSed, ¥dpkpFaloi sefmnfEOmsequential |y

froma page that, can be displ ayed.
pag w?thin the menu? t%en the first page of the selected

item is made to be displayed. 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. 12D.

Besides, Figs. 12A to 12D show displays in
Japanese in compliance with the JIS standard. For
reference, the displays of Figs. 12A to 12D in English
are shown in Figs. 13A to 13D, respectively.

As described above, there are sequential
reception processing and record reception processing in
the FM text-based multiplex broadcast, and a
broadcasting station controls the display timing in the
case of a program of sequential ‘reception processing.
As a result, automatic page feed is carried out for the
display of prograﬁs.

As against the above, in the case of a program
of record reception processing, the display is not

altered even when all the data required for display are



The information type in 4 bits in the higher position of the sixth byte
shows whether the information is free of charge or charged and so on
10 Further, the-data unit group is conposed of a plurality of
data units having character data and figure data for display as shown in
Fi g- "10. Besides, one of these data units is used as a selection control
data wunit, and includes a key-in nunber, a destination page nunber, a
destination program nunber, a destination3 service identity code and so on.
Furthernore, the page data are conposed of a page data header in 7 bytes
and a data urddeigreslp arsd pdgenfeedt he magétwhent the wieFiperB&B&mén this
case, the page data header has such data as shown in the right portion of
Fig. 8C, whd&eay rmperationd bjamelhowsanuaprpgganfeedbis, stabted.in the
| ower position of the
However, it is inconvenient in use in case the
method of page feed is different depending on the

program.

SUMMARY OF THE INVENTION
' The present invention aims at to solve the
above-described problems.

To this end, according to the present
invention, there is provided a receiver comprising: a
receiving circuit for receiving text-based multiplex
broadcast; a memory for storing character data received
by this receiving circuit; and a display element,
wherein the character data stored in the memory are
displayed, assuming that the display capacity of the
display element is one page, on the display element one
page at a time, and the display of one page at a time is
changed over automatically to tﬁe next page at intervals
of predetermined éeriod of time.

Thus, when a program is selected, automatic
page feed is performed even when the program is a

program of record reception processing.



fourth byte show a page nunber in that program the fifth byte shows a
presentation function and 4 bits in the higher position of the sixth byte
show an information type. - The foregoing expresses a format in
text-based nultiplex broadcasts by a DARC net hod. " Further, as
descri bed above and as shown in Fig. 11, the receiver conpatible with

| evel 1 has a display elenent 50 such a§4an LCD having a display screen
capabl e of displaying 15.5 characters x 2.5 lines (248 dots in width by 44
dots in length). However, in t he di splay screen of the display
el enent 50, the 0.5 |i rRRIEF (PESCRIPTHN [QHcFEBPRABINGS t he di spl ay
screen 50a is for displaying a header text, and the 2 lines portion of
the lower portion is afigxtldispRa§jysteBediagram showing a

configuration of the present invention;

Fig. 2 is a flow chart showing a part of a
configuration of the present invention;

Fig. 3 is a flow chart showing a configuration
continuing from Fig. 2;

Figs. 4A to 4D are diagrams for explaining a
display state;

Fig. 5 is a diagi?m for explaining a signal
format;

Fig. 6 is a diagram for explaining the signal
format;

Figs. 7A and 7B are diagrams for explaining
the signal format;

Figs. 8A to 8D are diagrams for explaining the
signal format;

Fig. 9 is a diagram for explaining the signal
format; |

Fig. 10 is a diagram for explaining the signal
format;

Fig. 11 is a diagram for explaining a display

screen;



50b. When the receiver receives text-based nultiplex

br oadtasts, the main menu is displayed on the display elenent 50 as shown
in Fig. 12A. Here, Fig. 12A shows a state that the main nenu covers a
plurality of pages and first one page anong themis displayed. Besides,
di splrayed on the display screen 50a of the header text are the
broadcasting station nanme which is broadcasting the text-based nultiplex
broadcast which is currently being recdived by the receiver, the service
(conpany) nane of the text-based multiplex broadcast, and the nmenu nane.
When a predeterm ned Kelygoperzdiom 123D pkov od hagrams sfoh expsiat®einghe next
page is displayed on the text display screen 50b as shown in Fig. 12B.
When t he usetistpldyiescugens t hendiunber of an itemthat the user w shes to
see fromthe main nenu, then the nenu of the selected itemis further nade
to be displayed. For Bikagsml 3Avkenl3Beshewrdiageans for exElaHERMGFORECAST"

fromw thin the main nenu, then the . )
display screens corresponding to Fig. 12,

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 shows the case of a level 1 compatible
FM receiver according to an embodiment of the present
invention.

A reference numeral 10 represents the FM
receiving circuit, in which an FM signal received by an
antenna 11 is provided to a tuner circuit 12 of a
synthesizer method, whereby a broadcasting statiop of
the desired frequency is selected and the FM signal is
converted into an intermediate signal. The intermediate
signal is provided to an FM demodulation circuit 14 via
an intermediate frequency circuit 13 having an
intermediate frequency filter and a wide band amplifier.

Then, taken out from fhe FM demodulation
circuit 14 is a ffequency 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 stereo audio signals L and R, a pilot



12 contents "1. TODAY' S WEATHER', "2. TOMORROW S WEATHER" are di spl ayed
as shown in Fig. 12C Furt hernore, when the user deci des upon
the nunber of an itemthat the user wishes to see from wthin the nenu,
thep the first page of the selected itemis nade to be displayed. For
exanpl e, when the wuser selects "1. TODAY' S WEATHER' from t he nenu,
specific character information relating to the "1. TODAY' S WEATHER' is

di spl ayed, as shown in Fig. 12D 16 Besides, Figs. 12A to 12D show
di splays in Japanese in conpliance with the JIS standard. For ref erence,
t he di spl ayglsnaﬁ:uggndlznet SMBKD siignadgliins K heg adosteoWe siar ibiegs FMI3A to 13D,
respectivel descri bed above, there are sequentia

reception p¥66€§§?ﬁ§dam&h§%B%Q§IQQﬁﬁﬂﬂ 8%t processing in the FMtext-based

mul ti pl ex broadcast, and a broadcastl atlo control,s the display
timng in the case of% %‘é’g&éﬂ SEGRA A S dEs si ng.

provided to a stereo demodulatlon circuit 15 where left
and right 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,
respectively.

Further, this FM receiver is provided with a
microcomputer 20 as control means for selecting a
station in the tuner circuit 12 and for displaying
characters through an FM text?based multiplex broadcast.
A model MSM-65516 manufactured by Oki Electric Industry
Co., Ltd. was used as this microcomputer 20.

This microcomputer 20 comprises a CPU 21 for
executing programs, a ROM. 22 used for the programs, a
RBM 23 used as a work area, and a RAM 24 for use as a
buffer for receiving FM textfba§ed multiplex broadcast
data. PFurther, these memories 22 to 24 are connected to
the CPU 21 through a system bus 29.

In this case, prepared in the ROM 22 are
various routines, as well as a routine 100 shown in Fig.

2 and Pig. 3 for instance. The routine 100 will be

o



As a result, automatic page feed is carried out for the display of
pr ogr-amns. As agai nst the above, in the case of a program of
record reception processing, the display is not altered even when all the

data required for display are 13
received, and page feed is made when the user perfornms key operation.
Nanmel y, manual page feed is started. However, it is inconvenient
in use in case the nethod of page feed is different depending on the
program SUMMARY OF THE | NVENTI ON The present
i nvention aidescatibed siol \dettadicl ledtoe, destcriteids pfabimaksing To

this end, according to the present
respective displays in accordance with key operation.

Besides, the routine 100 is shown only at a portion
related to the key input and the display of a program of
record reception processing for the sake of simplicity.

Furthermore, ports 25 and 26 and an interface
circuit 27 are connected to the system bus 29. Data for
selecting a station are provided to the tuner circuit 12
from 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 are decoded, error
corrected and taken out from the LMSK signal. These
data are provided to the microcomputer 20 through the
port 26.

Further, various operation keys K+, K-, KS,
KP, KM, K1 to KN which are made up of non-lock type push
switches are connected to the interface circuit 27, and
the key outputs are inputted‘to-the microcomputer 20.

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 display controller 32,



I nvention, there is provided a receiver conprising: a receiving circuit
for” r-eceiving text-based multiplex broadcast; a nenory for storing
character data received by this receiving circuit; and a display el enent,
wherein the character data stored in the nmenory are displayed, assum ng
that 't he display capacity of the display elenment is one page, on the
di splay el enent one page at a tine, and the display of one page at a tine
is changed over automatically to the nek8 page at intervals of
predet ermi ned period of tine. Thus, when a programis sel ected,
automati ¢ page feed iAs mesrfryr B fevre isipdrayt hesepricgraamnesctaed [oogr am of
record reception processing. 14
BRI EF DESCRIthE cantrolierDRAN Mdsh, for exampli,g.an LGD desiyrst em di agram
showi ng a configuration of the present i nvention;

connected thereto as a display element 50. The display

element 50 displays various characters or the like with

dots, but it has similar display capacity to that of the

display element DSP explained in Fig. 11 for instance,

and has a display screen capable of displaying 15.5

characters x 2.5 lines (248 dots in width by 44 dots in

length).

Furthermore, the memory 33 adopts a bit map

method compatible with the dot display method of the

display element 50 and has a capacity for one screen.

Then, data stored in the RAM 24 for a reception buffer

are read out by the CPU 21, the read-out data are

converted into display data using the font data of the

ROM 31, and these display data are written in the memory

33 through the controller 32.

At this time, the display data of the memory

33 are repeatedly read out by the controller 32 and

converted into diéplay signals and provided to the

display element 50. Therefore, characters or the like

based on the data read out from the RAM 24 by the CPU 21

are displayed on the display element 50.



Fig. 2is a flowchart showing a part of a configuration of the present

i nhvention; Fig. 3 is a flowchart show ng a configuration
continuing fromFig. 2 . Figs. 4Ato 4D are diagrams for
explaining a display state; Fig. 5is a diagramfor explaining
a skgnal format; Fig. 6 is a diagramfor explaining the signa
format; Figs. 7A and 7B are diagrans for explaining the signa
format ; Figs. 8A to 8D are dild¥grans for explaining the signa
format ; Fig. 9 is a diagramfor explaining the signal format;

Fig. 10 is a di agram fb¥tiexgieh @ rePrefer e lyiee, vhpme text-based Fig. 11
's ad agranﬁglotriéai(é)}lc agrnégdqcéiséjiisglfgcefgé ,ena;md the character data
thereof are written in the RAM 24, thus making it
possible to display a program, processing by the CPU 21
is started from a step 101 of the routine 100. Then, in
a next step 102, a mode flag MODF is set to "0" and the
item number is set to "1" at the same time.

In this case, the mode flag MODF operates so
as to display the main menu (menu display mode) when
MODF = "0", and to display a program (program display
mode) when MODF = "1"., Further, the item numbers are
consecutive numbers assigned to each program name in the
main menu, and indicate the name of an objective program
when a program is selected.

Then, processing advances to a step 111, and
in this step 111, the mode flag MODF is checked. When
MODF = "0" (menu display mode), processing advances from
the step 111 to a step 112, and; in this step 112, names
of two programs corresponding t6 the item number among
the main menu are'displayed on the display element S50.

Since the item number is "1" in this case, for
example, as shown in FPig. 4A, the first program name
among the main menu and the second program name

following the first program name are displayed, with the



15 Figs. 12A to 12D show di agranms for explaining display
screens; and Figs. 13A to 13D show di agrans for expl aining

di spl ay screens corresponding to Fig. 12. DESCRI PTI ON OF THE
PREFERRED ENMBODI MENT Fig. 1 shows the case of a level 1
conpatible FMreceiver according to an enbodi nent of the present

I nventi on. A reference nunera% 10 represents the FM receiving
circuit, in which an FM signal received 9 an antenna 11 is provided to a
tuner circuit 12 of a synthesizer nethod, whereby a broadcasting station
of the desifiedtf RGN nNanes Yetie dwbutded M Stignal £ i sme A4 ed into

an internediate signal. The internediate signal is provided to an FM
denodul at i o 0citioc whowl 4 hsaita then fiindsdr etbgataen fiegilencb pdetcwef 13 havi ng an
internedi ate frequency filter and a wi de band anplifier.

selection.

Next, processing advances to a step 113, and,
in this step 113, it is checked whether any of the keys
K+ to KN is being pushed or not. Then, when it is not
being pushed, processing returns to the step 111 from
the step 113. Accordingly, when there is no key input,
the aisplay state of the main menu is continued.

When the step 113 is éxecuted, however,
processing proceeds to a step 121 from the step 113 when
any of the keys K+ to KN is being pushed, and, in this
step 121, it is checked whether the key which is being
pushed is the page feed key K+ or not.

In the case of the page feed key K+,
processing proceeds to a step 122 from the step 121,
and, in this step 122, the item number is incremented by
"1", and processing returns to the step 111 thereafter.
Thus, since the item number is 52" in this case, the
first program namé among the main menu and the second
program name following the first program name are

displayed on the display element 50 through the step

112, with the second program name being displayed with



Then, taken out fromthe FM denodulation circuit 14 is a frequency

mul ti-pl exed signal of a DSB signal which is balance-nodul ated with a sum
signal (L+R) and a difference signal (L-R) of the left and right channels
of stereo audio signals L and R, a pil ot ’

16 .signal, and the LMSK signal in the above described FM text-based
mul tipl ex broadcast. This frequency mul ti plexed signal is then
provided to a stereo denodul ation circuit215 where left and right signals
L and R are denodul ated fromthe sum signal (L+R) and the DSB si gnal
These audi o deisgigiagilon dryd fRreundierg prow idad tthe | fafameartd ragyghadrannel
speakers 17L and 17R via anplifiers 16L and 16R, respectively.
Further, thii® PNIg-edd® VT inghangeled with a
In this way, when the page feed key K+ is
pushed, the item number is incremented by "1" every time
it is pushed, and the program name of the program which
becomes the object of selection is displayed inversely
in a positive order. Besides, when the item number
changes from "2" to "3" for instance, the third and the
fourth program names among the main menu are displayed
and the third program name is also displayed inversely,
as shown in Figs. 4B and 4C. Namely, in the step 112,
when the item number changes from an even number to an
odd number by means of the page feed key K+, two program
names are updated colleétively.
When the page feed key K+ is pushed, the
display of the main menu changes in a forward direction,
and the designated display which shows a program that
becomes the object of selection ‘also changes in a
forward direction as shown in Fig. 4.
Further; when the pushed key is not the page
feed key K+ in the step 121, processing proceeds to a
step 131 from the step 121, and, in this step 131, it is
checked whether the pushed key is the page return key K-

or not.



m croconputer 20 as control nmeans for selecting a station in the tuner
circuit 12 and for displaying characters through an FMtext-based
mul £i pl ex broadcast. A nodel MSM 65516 manufactured by Oki Electric

I ndustry Co., Ltd. was used as t-his mcroconputer 20. : Thi s

m cteconputer 20 conprises a CPU 21 for executing prograns, a ROM 22 used
for the prograns, a RAM 23 used as a work area, and a RAM 24 for use as a
buffer for receiving FMtext-based multiZ® ex broadcast data. Further,
these nenories 22 to 24 are connected to the CPU 21 through a system bus

29. I n thi sygesecnhdr sRshed ke;gt be a@_aﬂga%ar?etaaﬁiﬁa§ goutines,
as well as a routine 100 shown I n Fig. and Fig. for instance. The

routine 100 pidéedeing proceeds to a step 132 from the stepl¥3iglescribed in
detail later, but it is for making respective displays in accordance with
key operati oamd, in this step 132, the item number is decremented by
"1", and processing returns to the step 111 thereafter.
Therefore, when it is assumed ﬁhat the item number is
"3", the third program name and the fourth program name
following the third program name among the main menu are
displayed on the display element 50 and the third
program name is displayed with designation in the step
112, as shown in Fig. 4D for instance.

In this way, when the page return key K- is
pushed, the item number is decremented by "1" every time
it is pushed, and the program name of a brogram which
becomes the object of selection is displayed inversely
in a reverse order. Besides, when the program number
changes from "3" to "2", the first and the second
program names among the main menu are displayed and the
second program name is also displayed with designation,
as shown in Figs. 4C and 4B. N&mely, in the step 112,
when the item numBer changes from an odd number to an
even number by means of the page return key K-, two
program names are updated collectively.

Thus, when the page return kgy K- is pushed,

the display of the main menu changes in a reverse



Besi des, the routine 100 is shown only at a portion related to the key
i'nput- and the display of a programof record reception processing for the
saké of sinplicity. - Furthernore, ports 25 and 26 and an
interface circuit 27 are connected to the systembus 29. Data for
selecting a station are provided to the tuner circuit 12 fromthe port 25,
and station selection is nmade. A denodul ation signal fromthe denodul ati on
circuit 14 is provided to a decoding circuit 41 whereby data in the FM
text - based mul tipl ex broadcast are deco&éd, error corrected and taken out
fromthe LVSKiségbbbn, Tardeindatseadésplayi drilchoshbesnacpoogpamt er 20

t hrough the port 26. Further, various operation keys K+, K-,

KS, KP, KMwikichob&bbmascAnaokjeatieofipselenbnohoaksbypbapgeh iawat ches are
connected to the interface circuit 27, and the key outputs are inputted to
t he ni croconpeverseodirection, asrghewer incBhgectted to the system bus 29
are a font ROM (character generator) 31 having font data for converting
character data recei ve8heRebagar akhem bt PagBafegdnkeyi BreRrbkbadcast into

di splay data, as wel|l as ) ) . .
page return key K- is pushed when the main menu is being

displayed on the display element 50, an optional program
name included in the main menu can be designated
(displayed by surrounding with a frame 60).

Further, when a selection determination key KS
is pushed when the program name of an objective program
is being displayed inversely, proceésing proceeds to a
step 141 through (the step 113) — (the step 121) —
(the step 131), and, in this.step 141, it is checked
whether the pushed key is the selection determination
key KS or not.

Since the pushed key is the selection
determination key KS in this case, processing proceeds
to a step 142 from the step 141, and, in this step 142,
the present item number is convérted into a program
number corresponding thereto. Next, in a step 143, the
mode flag MODF is changed to "1" (program display mode).
- Furthermore, processing proceeds to a step
144, and, in this step 144, the display page number is

set to "1". This display page number shows the page



a display controller 32. 18
A nménory 33 for display use is connected to the controller 32, with, for
exanple, an LCD being connected thereto as a display el enment 50. The
display elenment 50 displays various characters or the like with dots, but
It has simlar display capacity to that of the display el enment DSP
explained in Fig. 11 for instance, and has a display screen capabl e of
di splaying 15.5 characters x 2.5 lines (248 dots in width by 44 dots in
| engt h) . Furthernore, the nendty 33 adopts a bit map nethod
conpati bl e nmutmberhehdat adipspigarpmeishdd sgpflayes o ghleadiapdiagnt 50 and has a
capacity for one screen. Then, data stored in the RAM 24 for a reception
buffer areelemensubOhy ShimcePyhz] pagee nugderodasddeenaset donvdrted into
di splay data using the font data of the )
in this case, the first page is displayed when a program
is displayed.
Then, processing proceeds to a step 145, and,
in this step 145, a display flag DSPF is set to "1v.
When a program of record reception processing which is
not applied with automatic page feed is displayed, this
display flag DSPF shows whether the display is set to
automatic page feed or manual page feed, and automatic
page feed is set when DSPF = "1" and manual page feed is
set when DSPF = "0", Thus, in the step 145, page feed
is set to the automatic page feed.
Thereafter, processing returns to the step
111. In this way, when an objective program is
designated through the steps 121 to 132 and the
selection determination key KS is pushed thereafter, the
program number of the program is acquired, and
preprocessing for displaying the program with automatic
page feed is execﬁted.
Besides, when it is detected in the step 113
that keys other than the keys K+, K- and KS have been

pushed, processing proceeds to a step 149 from the step

141, and, in this step 149, processing corresponding to



ROM 31, and these display data are witten in the nmenory 33 through the
-.controller 32. At this tinme, the display data of the nenory 33
are'repeatedly read out by the controller 32 and converted into display
signals and provided to the display elenent 50. Therefore, characters or
the:like based on the data read out fromthe RAM 24 by the CPU 21 are

di Spl ayed on the display el enent 50.

19 Wth such a construction, ﬁ%en a text-based nultiplex

broadcast is recelved and the character t her eof itten_in the
RAM 24t huStRRKPRERFE KBUsSPoPESCHCaRspRay BYBPBSPARE DFotbesFRy BY t he

CPU 21 is started f st 1 the routi ne 100. Then, in a next
step 102, a ﬁﬁHErFﬁag°R%Eﬁ Fgggeg&} hgreaf&efne item nunber is set to "1"

at the same time.  gpon enblobetci38°prbdaliPls Heddoiebbqongrates so

described above and processing returns to the step 111
after preprocessing is executed, then MODF = “1"
(program display mode) is set by the step 143.

Accordingly, processing by the CPU 21 proceeds
to a step 114 from the step 111, and, in this step 114,
one page of a page number shown by the displayed page
number which is a program of a program number acquired
in the step 142 is displayed on the display element 50.
In this case, since the display page number is set to
"1" in a step 144, the first page is displayed.

Then, processing proceeds to a step 151, and,
in this step 151, it is checked whether any of the keys
K+ to KN is being pushed or not. Then, when no key is
being pushed, processing proceeds to a step 152 from the
step 151, and, in this step 152, the display flag DSPF
is checked. | '

Since DéPF = "1" (automatic page feed) is set
in a step 145, processing proceeds to a step 153 from
the step 152, and, in this step 153, it is checked
whether a predetermined time such as 5 seconds has

elapsed or not after the page being displayed presently



as to display the main nenu (nmenu di splay node) when MODF = "0", and to

di spl-ay a program (program di splay node) when MODF = "1". Further, the
item nunbers are consecutive nunbers assigned to each programname in the
mai n menu, and indicate the name of an objective program when a programis
sel ect ed. Then, processing advances to a step 111, and in this
step 111, the node flag MODF is checked.yhen MODF = "0" (nenu display
node), processing advances from the step 111 to a step 112, and, in this
step 112, nanmes of two prograns corresponding to the item nunber anong

the mai n nemasarheanns| g & dhismeayrdpl aJhen eneen 59 seconds have Sjnce t he
item nunber is "1" in this case, for exanple, as shown in Fig. 4A, the
first progr fthEHBRPSAONPIIRE TR T nERERERS £ HM sk nst &R obF Ant dakive
followi ng the first. programname are displayed, with the

20 step 111.

Accordingly, the above-mentioned processing is
repeated until 5 seconds elapse after the page which is
being presently displayed becomes to be displayed. As a
result, the page which is being displayed presently is
displayed for 5 seconds.

Further, when 5 seconds elapse, it is decided
in the step 153, and processing proceeds to a step 154
from the step 153. In this step 154, the display page
number is incremented by "1", and processing returns to
the step 111 thereafter. Thus, since the display page
number shows "2" and the step 114 is also executed in
this case, the second page is displayed for the program
displayed on the display element 50. When there is no
key input thereafter, processing proceeds to the step
151 the step 152 the step 153+

Therefore, when the kéys K+ to KN are kept not
pushed, the page is fed every five seconds for the
program displayed on the display element 50, that is,
automatic page feed is performed. Thus, automatic page

feed is performed even for a program of record reception



first program name being surrounded with a frame display 60 to show that
the first programis the object of selection. Next, processing
advances to a step 113, and, in this step 113, it is checked whether any
of the keys K+ to KN is being pushed or not. Then, when it i's not being
pushed, processing returns to the step 111 from the step 113. Accordingly,
when there is no key input, the display state of the nmain nenu is
cont i nued. When the step 113 i&7 executed, however, processing
proceeds to a step 121 fromthe step 113 when any of the keys K+ to KN is
bei ng pushe®reEfRESiRg tWrkch sigponPginally sa cheegeamwher hehiche key which
Is being pushed is the page feed key K+ or not, In the case of
the page fecliAWC P3gQchrrd nis prdkcRBEIPHM@dst ep 122 fromthe step 121
and, in this step 122, _the item nunber is_ipcrenented bg "1", and
processing returns to [HetReep HRED{ARY cQF t BRE KGRBSK+SFACKNI b it em nunber
Is "2" in this case,, the..first programpnane _anong.the nai nu and the
second prog?‘é%ﬁ%‘in%h?%l‘FbWL tﬁ% ‘??&gtg%r%‘égﬁﬂ?géﬁepﬁ‘ﬂ Pﬁggp‘?ﬁyed on the
di spl ay elqugécégkégrgggyefhftslgpdecided in the step 151, and
processing proceeds to a step 161 from the step 151,
and, in this step 161, it is checked whether the pushed
key is the page feed key K+ or not.
When the pushed key is the page feed key K+,
processing proceeds to a step 162 from the step 161,
and, in this step 162, the display flag DSPF is set to
"0" (manual page feed). Thereafter, processing advances
to a step 154, the display page number is incremented by
"1" and the processing returns to the step 1l1l.
Therefore, the next page when the page feed
key K+ is pushed is displayed in the step 114 in this
case, and processing proceeds to the step 151.
Then, in this case, when there is no key
input, processing also proceeds to a step 152 from the
step 114 through the step 151. Since DSPF = "0" (manual
page feed) at this time, however, processing returns to
the step 111 skipping the steps 153 and 154.
Therefore, when the page feed key K+ is pushed

when automatic page feed is being performed, the



112, with the second program nane being displayed with
21 "designation by surrounding it with the frame 60 as shown in Fig. 4B
for instance. In this way, when the page feed key K+ is pushed,
the itemnunber is increnmented by "1" every time it is pushed, and the
program nane of the program which becones the object of selection is
di spl ayed inversely in a positive order. Besides, when the item nunber
changes from"2" to "3" for instance, thg third and the fourth program
nanes anong the main nmenu are di splayed and the third programnane is al so
di spl ayed i rmsramd tyic pesge hbewd i hs Fegucell@l anthd hedlanpage ism the step 112,
when the item nunber changes from an even nunber to an odd nunber by neans
of the page Gisplaesd K+and wohat opaaen conhbrues etapdat @éilspbayedtasely.
is at the same time.
Further, when the page feed key K+ is pushed
again in such a state, the steps 154 and 114 are
executed every time it is pushed. Therefore, a next
page of the page of a program which is being displayed
is started every time it is pushed. Namely, it becomes
possible to feed a page by manual operation.
Thus, when the page feed key K+ is pushed
while automatic page feed is being made, the automatic
page- feed is canceled, and it becomes possible
thereafter to feed the page by manual operation.
Further, in the step 161, when the pushed key
is not the page feed key K+, processing proceeds to a
step 171 from the step 161, and, in this step 171, it is
checked whether the pushed key is the page return key K-
or not.
Then, when the pushed key is the page return
key K-, processiné proceeds to a step 172 from the step
171, and, in this step 172, the display flag DSPF is set

to "0" (manual page feed). Then, processing proceeds to

a step 174, and, in this step 174, the display page



When the page feed key K+ is pushed, the display of the main nmenu changes
i'n a-forward direction, and the designated display which shows a program
that becones the object of selection also changes in a forward direction
as shown in Fig. 4. Further, when the pushed key is not the page
feed-key K+ in the step 121, processing proceeds to a step 131 fromthe
step 121, and, in this step 131, it is checked whether the pushed key is
the page return key K- or not. 29 22
When the pushed key is the page return key K-, processing proceeds to a
step 132 fr owmmbies dsegleryementied b thi s andproeessing inetummme is
decrenented by "1", .and processing returns to the step 111 thereafter.
Theref ore, Whéh steR dldsdhrreafit@T 4 he item number is "3", the third

rogram nane and the fourt rQgr am.nane
Prog Accogbf%g r when the page return key K- is

pushed while automatic page feed is being made,
automatic page feed is canceled and a previous page is
displayed, and that page continues to be displayed as it
is. Thereafter, the page of the program which is being
displayed is changed to the previous page every time the
page return key K- is pushed similarly to the case that
the page feed key K+ is pushed.

Thus, when the page return key K- is pushed
while automatic page feed is being made, the automatic
page feed is canceled, and it becomes possible
thereafter to return the page by manual operation.

Furthermore, when a pause key KP is pushed in
the case of automatic page feed (DSPF = "1") or in the
case of manual page feed (DSPF = "0"), processing
advances to a step 181 through (the step 151) — (the
sfep 161) — {(the step 171), and} in this step 181, it
is checked whether the pushed key is the pause key KP or
not.

Since the pushed key is the pause key in this
case, processing proceeds to a step 182 from the step

181, and, in this step 182, the'display flag DSPF is



following the third program name anong the main nenu are

di spl ayed on the

di spl-ay el ement 50 and the third programnane is displayed with
designation in the step 112, as shown in Fig. 4D for instance.

In this way, when the page return key K- is pushed, the-item nunber is
deck enent ed by "I" every time it is pushed, and the program nane of a
program whi ch becones the object of selection is displayed inversely in a
reverse order. Besides, when the program3®unber changes from"3" to "2",
the first and the second program nanmes anong the nmain nmenu are displ ayed
and the sedonengireahr drhatanis it &, DIPH oy b M i gietsiwgied i DERF AS shown
in Figs. 4C and 4B. Nanely, in the step 112, when the item nunber changes
from an odd "dnserd tRSEH = idh et WyemRSRE of 'the, ;g return key K-,
two program nanes are updated collectively Thus, when the page
return key Rracessigiedeturns dieapthke step hbllmth\emﬁlt%manges in a reverse

Accordingly, if the pause key KP is pushed in

the case of automatic page feed {DSPF = "1"),

the

automatic page feed is canceled, and manual page feed is

performed thereafter. Further, if the pause key KP was

pushed in the case of manual page feed (DSPF="(0"), the

manual page feed is canceled and automatic page feed is

performed thereafter.

Otherwise, if the pause key KP was pushed in

the case of automatic page feed, the automatic page feed

is canceled and manual page feed is performed

thereafter., Thus, it means that the automatic page feed

has been brought to a pause state (temporary stop mode).

Further, when the pause key is pushed once more again,

the automatic page feed is started again. Thus, it

means that the pause state is canceled,

Further, even when the automatic page feed is

canceled and manuél page feed is started by pushing the

keys K+ and K-, the automatic page feed is started again

when the pause key KP is pushed.

Furthermore, when a menu key KM is pushed in

the case of automatic page feed or in the case of manual



23 direction, and inverse display which shows a program which becones an

obj éct of selection also changes in a reverse direction, as shown in Fig.
4. -~ Therefore, when the page feed key K+ or the page return key
K- is pushed when the main nenu is being displayed on the di-splay el ement
50, ~an optional program nane included in the main nenu can be desi gnated

(di splayed by surrounding with a franme 60). Furt her, when a

sel ection determ nation key KS is pusheg when the program nane of an

obj ective program is being displayed invérsely, processi ng proceeds to a

step 141 thrpagh £&Bg,Spescédsding ﬁ&bb@eabeeolalktebtmglsEQEO& k) tnand, in
this step 141, it is checked whether the pushed key is the selection

det erm nat i ogtepeys5KS ehenstep 161 the sBepck7ihetpesbedpkagili,sanlde
selection determnation key KS in this case, processing proceeds to a
step 142 froimt heist spefr4191andf is theskstiephtéBer the pushedt kielyem nunber
I's converted into a program nunber corresponding thereto. Next, in a step
143, the is the menu key KM or not.
Since the pushed key is the menu key KM in
this case, processing proceeds to a step 192 from the
step 191, and in this step 192, the mode flag MODF is
set to "0" (menu display mode), and processing returns
to the step 111 thereafter. Thus, the main menu is
displayed on the LCD 50 thereafter.
Besides, when it is detected in the step 151
that keys other than the keys K+, K-, KP and KM have
been pushed, processing proceeds to a step 199 from the
step 191, and in this step 199, processing corresponding
to the pushed key is executed, and processing by the CPU
21 returns to the step 111 thereafter. -
Thus, it is possible to realize various
display states by means of key operation in the receiver
shown in Fig. 1. In this case,'automatic page feed is
executed even for a program of record reception
processing in which automatic page feed is not performed
originally. horeover, the automatic page feed thereof

is default, it is possible to look at a character

program with feeling same as for a program of sequential



node flag MODF is changed to "I" (programdisplay node).

Furfhernore, processing proceeds to a step 144, and, in this step 144, the
di spl ay page nunber is set to "11". This display page nunber shows the
page 24 nunmber when a programis

di splrayed on the display elenent 50. Since the page nunber has been set to
"' in this case, the first page is dis@ yed when a program is

di spl ayed. Then, processing proceeds to a step 145, and, in
this step 145, a display flag DSPF is set to "I". \Wen a program of record
reception preReeRtien \wferessingotan@pribamatia pagenbepd page feed is

di spl ayed, this_display flag DSPF shows whether the display is set to

aut omati ¢ pd@%?#%%@?grfﬁﬁn%%?rﬁagéogééﬂ: amBu8ut dfatPcCOPEBRiEREJiINS set
when DSPF = "1" and manual page feed is set when DSPF = "0". Thus, in the
step 145, pdyEefeed

Furthermore, when the key K+, K- or KP is
pushed when automatic page feed is made on a program of
record reception processing, it is possible to cancei
the automatic page feed or to bring it into a pause
state, thus further improving convenience in use.

Besides, it is also possible to use the
selection determination key KS and the pause key KP for
the same purpose in the above-mentioned statement.
Further, the level 2 is a service for a receiver capable
of displaying 15.5 characters x 8.5 lines including the
header portiogn, but,'when it is displayed on the display
element 50, it is sufficient to divide the first line to
the fourteenth line.of the text into two lines at a time
(one line in the fifteenth line only), and to display
them on the display element 50 regarding these two lines
as one page. |

Besides; in Fig. 4, the number and the
characters surrounded with a frame 60 is designated, but
it may be arranged so that only the number is surrounded
with the frame 60, or it is also possible to achieve

more conspicuous display by making the ground of the



is set to the automatic page feed. Thereafter, processing
retugns to the step 111. In this way, when an objective programis
designated through the steps 121 to 132 and the selection determ nation
key KS is pushed thereafter, the program nunber of the programis
acdquired, and preprocessing for displaying the programw th autonatic
page feed i s executed. Besi des, when it is detected in the step
113 that keys other than the keys K+, K-33and KS have been pushed,
processing proceeds to a step 149 fromthe step 141, and, in this step
149, procesoaontiom raspoounded twith the indication of a frame shown 25
t he pushed key is executed, and processing by the CPU 21 returns to the
step 111 theiedi®r .4 black in cqlen,taedobpking veherogrber | andethgnat ed as

descri bed above and processing returns to the step 111
characters void.

According to the present invention, since
automatic page feed is performed with default even for a
program of record reception processing in which
automatic page feed is not performed originally, it is
possible to see a character program with the same
feeling as that for the program of sequential reception
processing and automatic page feed is performed on any
program, thus resulting in convenience in use,

Furthermore, in the case of a program of
record reception processing, it is also possible to
cancel the automatic page feed or to bring into

apausestate, thus further improving convenience in use.



after preprocessing is executed, then MODF = "1" (program display node) is
set*hy the step 143. Accordi ngly, processing by the CPU 21
procteeds to a step 114 fremthe step 111, and, in this step 114, one page
of a page nunber shown by the displayed page number which is a program of
a pregram nunber acquired in the step 142 is displayed on the display
element 50. In this case, since the display page nunber is set to "1" in
a step 144, the first page is displayed. 34 Then, processing
proceeds to a step 151, and, in this step 151, it is checked whether any
of the keys K+ to KN weAPerIpgcpasMeED @s not. Then, when no key is being
pushed, processing proceeds to a step 152 fromthe step 151, and, in this
step 152, the display 1lagaDsPEeiverchiockedceiving FM teStrbasB8PF = " 1"
(automatic page feed) is set in a step 145, processing proceeds to a step
153 from theuttépleg2braadcashst APBPELEpNg33, it is checked whether a
predetermned tine such as 5 seconds has elapsed or not after the page
bei ng di Sp' ayed pr esen?' yecelVlng circuit for receliving FM text-
based multiplex broadcasts;
a memory for storing character data received
by said receiving circuit;
a display element for displaying based on saiad
character data; and
control means,
wherein said control means displays character
data stored in said memory, assuming the display
capacity of said display element to be one page, on said
display element one page thereof at a time, and the
display of one page at a time is changed over
automatically to a nextlpage at every predetermined
time.
2. A receiver for receiving FM text-based
multiplex broadcasts according to claim 1, further
comprising a page'feed key and a page return key
connected to an interface circuit of said control means,
wherein automatic change-over of the page is canceled

when said page feed key is operated, a next page is

displayed on said display element every time said page

L]



26 has becone to be displayed. Then, when 5 seconds have not el apsed,
protessing returns fromthe step 153 to the step 111.
Accordi ngly, the above-nentioned processing is repeated until 5

‘el apse after the page which is

seconds

bei ng presently displayed becones to be

di spkayed. As a result, the page which is being displayed presently is
di spl ayed for 5 seconds. Further, when 5 seconds el apse, it is

deci ded
step 153.

page nunber shows "2" and the step 114 is also executed in

in the step 153, and processing3proceeds to a step 154

fromthe

In this step 154, the display page nunber is increnented by "1",
and processifeedckeynsstopetabedt eputonather ehinge-oVeusofsitheepalge di spl ay

this case, the

second page is errpebg@avher sadtdppageareturspkayedsonpenetedsprag al enent

50. When there is no Kkey input thereafter, processing proceeds to the step
previous pagé is displayed on said display element every

time said page return key is operated.
3. A receiver for receiving FM text-based
multiplex broadcasts according to claims 1 and 2,

further comprising an automatic operation automatic

operation cancellation change-over key connected to an

interface circuit of said control means, wherein said

automatic operation change~over is canceled when said

automatic operation automatic operation cancellation

change-over key is operated when display is being made

by said automatic operation change-over, and said

automatic operation change-over is executed when said

automatic operation cancellation change-over key is

operated when the automatic operation change-over has

been canceled.

|



151 the step 152 the step 153. Therefore, when the keys K+ to
KN are kept not pushed, the page is fed every five seconds for the
program di spl ayed on the display elenent 50, that is, automatic page feed
is perforned. Thus, automatic page feed is perfornmed even for a program of

record reception 27 processing
which is originally a programfor which autonatic page feed is not
per f or med. Further, when any of the keys K+ to KNis pushed

when display. is made by automatic page feed as described above, it is
decided in the step 151, and processing proceeds to a step 161 fromthe
step 151, and, in this step 161, it is checked whether the pushed key is
t he page feed key K+ or not. n the pushed key is the page

feed key ke processi ngprocGedsubd sl fPmid dnl BB HSLsP 161

MULTIPLEX BROADCASTS
ABSTRACT OF THE DISCLOSURE

A receiver for receiving FM text-based
multiplex broadcasts has a receiving circuit for
receiving FM text-based multiplex broadcasts, a memory
for storing character data received by the receiving
circuit and a display element, in which character data
stored in the memory are displayed, assuming the display
capacity of the display element to be one page, on the
display element one page thereof at a time, and it is
controlled so that the displéy of one page at a time is
changed over automatically to a next page sequentially

at every predetermined time.

Figure 1



and, in this step 162, the display flag DSPF is set to "O0" (manual page
feed). Thereafter, processing advances to a step 154, the display page
nunber is increnented by "1" and the processing returns to the step 111.
Therefore, the next page when the page feed key K+ is pushed is displayed
inYhe step 114 in this case, and processing proceeds to the step 151.
Then, in this case, when there is no key input, processing also proceeds
to a step 152 fromthe step 114 through the step 151. Since DSPF = "0"
(manual page feed) at this tineg, homeveillyrocessing returns to the step
111 skipping the steps 153 and 154. Theref ore, when the page
feed key K+ is pushed when autonatic page feed is being pgrforned, the

28 automatic page feed is canceled, the next page is dispayed, and that
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Is at the sane tine. Furt her, when the page feed key K+ is
pushed again in such a state, the steps 154 and 114 are executed every
tinme it is pushed. Therefore, a next page of the page of a program which
is being displayed is started every tine it is pushed. Nanely, it becones
possible to feed-a page by manual operation. Thus, when the page
feed key K+ is pushed while automatic page feed is being nmade, the
automatic page feed is canceled, and it becones possible thereafter to
feed the page by nanual operati on. 2/12 Fyrther, in the step 161
when the pushed key 1is not thepaye feed key K+, processing pro s to a
step 171 fromthe step 161, q this sgep 171, it is checke et hler
t he pushed key is the page rdgturn key ¢} @ not. Then, when| t he
pushed key is the page returr] key K{,ZpJg@CTessing proceeds to a step 172
fromthe step 171, and, in tlhis step ¢h/E, the display flag DSPF is set] to
"0" (manual page feed). Then,} proce siﬁpgproceeds to a step 174, and,_jin
O
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29 nunber is decrenented by "1", and processing returns to the step 111
thereafter. Accordi ngly, when the page return key K- is pushed
white automatic page feed is being nade, automatic page feed is cancel ed
and a previous page is displayed, and that page continues to be displayed
as Jt is. Thereafter, the page of the programwhich is being displayed is
changed to the previous page every tinme the page return key K- is pushed
simlarly to the case that the page feed key K+ is pushed.

Thus, when the page return key K- is pushed/ihile automatic page feed is

bei ng made, the automatic page feed is cancel ed, fapd{it becones possible
thereafter to return the page by manual ~eperatiend < Eurt her nore,
when a pause key KP is pushed in the=zpse of autortjc PRGF qd |( DSPF =
"1") or in the case of manual page feg§ (HSPF = Qﬁ)L\prgnagsirg
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advances to a step 181 through (the step 151) - (the step 161) - (the step
1719, and, in this step 181, it is checked whether the pushed key is the
pause key KP or not. Since the pushed key is the pause key in
this case, processing proceeds to a step 182 fromthe step 181, and, in
this-step 182, the display flag DSPF is

30 inverted, that is to say, DSPF = "0" #g1zet when DSPF "1" and DSPF =
"1" is set when DSPF = "0", and processing returns to the step 1l

t hereafter. Accordi ngly, |f t he pause ke X KP is pushed in the
case of automatic page feed (DSPF = "1"), the tic page feed is

cancel ed, and manual page feed is

h — f
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manual page feed is canceled and automatic page feed is perforned
thereafter. QG herwi se, if the pause key KP was pushed in the
casé of automatic page feed, the automatic page feed is cancel ed and
manual page feed is performed thereafter. Thus, it means that the
autonati c page feed has been brought to a pause state (tenporary stop
motde). Further, when the pause key is pushed once nore again, the
automatic page feed is started again. Thus, it neans that the pause state
i s cancel ed. Further, even when the automatic page feed is
cancel ed and manual page feed is started py:pushing the keys K+ and K-,
the automatic page feed is started again w%en t he pause key KP is pushed.
Furt hernore, when a nenu key KMis pushed in the case of automatic page

feed or in the case of nmnual F | G 5 31

16 BITS 176 BITS 14 BITS 82BITS
BIC! | DATA PACKET | CRC | PARITY ‘
BIC!| | DATA PACKET 2 CRC | PARITY
BIC! | DATA PACKET I3 CRC | PARITY

BIC3 | DATA PACKET I4 CRC | PARITY
BIC3 | DATA PACKET I5 PARITY
BIC4 PARITY PACKET | PARITY
BIC3 | DATA PACKET 16 CRC | PARITY
BIC3 | DATA PACKET I7 CRC | PARITY
BIC4 PARITY PACKET 2 PARITY
e | - 272

BLOCKS
BIC3 | DATA PACKET 94 CRC | PARITY
BIC3 | DATA PACKET 95 CRC | PARITY
BIC4 PARITY PACKET 4| PARITY
BIC2 | DATA PACKET 96 CRC | PARITY
BIC2 | DATA PACKET 108 CRC | PARITY
BIC3 | DATA PACKET 109 CRC | PARITY
BIC3 | DATA PACKET I10 CRC | PARITY
BIC4 PARITY PACKET 42 PARITY
BI1C3 | DATA PACKET 189 CRC | PARITY
BIC3 | DATA PACKET 190 CRC | PARITY
BIC4 PARITY PACKET 82 PARITY | |



page feed, processing proceeds to a step 191 through the step 151 the step
161 the step 171 the step 181, and in this step 191, it is checked whet her
t he*pushed key is the nenu key KM or not. Si nce the pushed key
is the nmenu key KMin this case, processing proceeds to a step 192 from
the,6 step 191, and in this step 192, the node flag MODF is set to "0"
(nenu di spl ay node), and processing retngs to the step 111 thereafter.
Thus, the main nenu is displayed on the '® 50 thereafter.

Besides, when it is detected in the step 151 that keys other than the keys
K+, K-, KP and KM have been pushed, processing proceeds to a step 199 from

the step 191, and in this step 199, processimgeoesporeiyig to the
pushed key is executed, and processing by th 21preturpns to the step
111 thereafter. Thus, it is possibleijto|rebllize yarious display
states by neans of key operation in the recej ver sho%@ in Fig. 1. In this
case, automatic page feed s | exefuted even [for la proeg@m ol record
reception processing in idh automatic page Tded|i staéd perforned
originally. Mreover, the jautiomat{c page fegd there-off_[g
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is default, it is possible to |look at a character programwth feeling
saree, as for a programof sequential

32 reception processing, and autonmatic page feed is perforned for every
program Thus, it is convenient in use. Furt hernore, when the
key'. K+, K- or KP is pushed when automatic page feed is nade on a program
of record reception processing, it is possible to cancel the automatic
page feed or to bring it into a pause staf¥ thus further inproving
conveni ence in use. Besides, it is also possible to use the

sel ection deternination key K angtmgpause kgy |KP—fgr the sane purpose
in the above-nmentioned statengnt.; Nufther, the ljewdl |2 is a service for a
recei ver capable of displaying 15. Jharact s x| 8511 i nes including the
header porti @, but, when it ils displ dyed on the [di9pliay )
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element 50, it is sufficient to divide the first line to the fourteenth
line of the text into two lines at a tine (one line in the fifteenth |ine
only), and to display themon the display element 50 regarding these two
| i'nes as one page. Besides, in Fig. 4, the nunber and the
characters surrounded with a frane 60 is designated, but it may be
arranged so that only the nunber is surrounded wth the franme 60,
al so possible to achieve nore conspicuous display by naking the ground of

t he 33 portion surrounded with the
i ndi cation of a franme shown in Fig. 4 black in color, and making the

nunber and the characters void. 8/1According to the present
i nvention, since autonmatic page feed is perfornmed with default even for a

or it is
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automatic page feed is not performed originally, it is possible to see a
character programwth the sane feeling as that for the program of
sequential reception processing and automatic page feed is perforned on
any program thus resulting in convenience in use. Furt her nore,
insthe case of a programof record reception processing, it is also
possible to cancel the automatic page feed,@p to bring into apausestate,
t hus further inproving conveni ence in use.

34 VWHAT IS CLAIMED | S 1. Areceiver for receiving FM
text-based nultiplex broadcasts conprising: a receiving circuit
for receiving FMtext- based multiplex broadcasts; a nenory for

storing character data received

FI1G.S

BIT ’ PRESENTATION
CONTENTS
bl CHARACTER DATA
b2 FIGURE DATA *
b3 TRANSPARENT
DATA

b4 UNDEFINED

b5 | UNDEFINED

b6 UNDEFINED

b7 BATCH PROGRAM

bs | SUPPLEMENT
PROGRAM




by said receiving circuit; a display elenent for displaying
based on said character data; and " control neans,

whefein said control means displays character data stored in said nenory,
assum ng the display capacity of said display elenment to be one page, on
sakd display el efient one page thereof at a tine, and the display of one
pate at a tine is changed over automatip®ily to a next page at every
predeterm ned tine. 2. A receiver for receiving FMtext-based
mul ti pl ex broadcasts according to claiml1, further conprising a page feed
key and a page return key connected to an interface circuit of said
control neans, wherein autonmatic change-over of the page is canceted when
said page feed key is operated, a next page is displayed on said display
el enent every tine said page
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35 feed key is operated, automatic change-over of the page is canceled
when said page return key is operated, and a previous page is displayed on
sgh®l display elenent every tine said page return key is operated.
3.7Areceiver for receiving FMtext-based nultiplex broadcasts according
tosglainms 1 and 2, further conprising an automatic operation autonatic
opE€ration cancel |l ati on change-over key connected to an interface circuit
of said control neans, wherein said automatic operation change-over is
cancel ed when said automatic operation automatic operation cancell ation
change-over key is operated when displaysig being made by said automatic
operation change-over, and said autonmatic operation change-over is
execut ed when said automatic op tiyo anc I‘ation change- over key is
oper at ed when the automatic oper iod gagngero er has been cancel ed.

15.5 CHARACTERS

25 1 5 — — = e e e 2 50a
LINES LlNES‘I-' TT1-50b
i : \
!
350
FM—JBA 3IIA3Y%+ MAINMENU 1-50

FI1G. 12A | BAEE

2. Ta—X +« AR —Y

FM—JBA sIASY1 MAINMENU 1-50

F 3. RATFH

1G. 12B |3 Z578

F | G lZC FM—J% 2IASYF MAINMENU }-50
. SEOXR

_ ' 2. AADRXR,
FM~-JBA 3IIASYF F7%349 }-50

F1G. 12D R (58)

3 mos &




NET A
o

{r'?ﬁ .
rn, L

FI1G.

F1G.

F1G.

F1G.

1I3A

138

13C

13D

12712

FM-JBA MIERURAJIO MAINMENU ]
I. PROGRAM INFORMATION
2. NEWS - SPORTS

FM-JBA MIERURAJIO MAINMENU

3. WEATHER FORECAST

4. TRAFFIC INFORMATION

FM-JBA MIERURAJIO MAINMENU

l. WEATHER TODAY

ﬁ~50

2. WEATHER TOMORROW

FM—-JBA MIERURAJIO WEATHER FORECAST

TOKYO (TODAY)
RAIN IT WILL SNOW AFTER

50




