MULTI-CHANNEL TELEVI SI ON SYSTEM Thi s invention rel ates to a mul ti-channel
tel evi sion system which has the facility for'displayingmnnggi? fﬁ’ Ce
channel at once. One type of existing nulti-channel systemdi ;Es

one sub-screen in the corner of a main screen. The present invention
is concerned wth displaying nore jthan one ‘'sub-screen in a main
screen. It is particularly,  but not exclusively, concerned with a

menu-type multi-channel systemin which a nmain screen provides a

mul ti-channel display bMULDPCEBANNELNTEDEVINSTON rsysTEMre (PIP) function of
vi deo tape recorders (VIR) and television (TV), and fromwhich a user can
easily select his favourite channels. According to the present invention
t here Thigr odnyemtianl rielakasnetot @ emuditdrrchenneid c dedevdisign a sytsdrene|
TeO! Y whlcrs A4 NOn&NEREEY 1 P! £ERLIADIRIiHd Hlok8 LrRGHld [dnbhnel at
tel evision channels for display, the imendry having a plurality of nenory
| ocati @€Sni t h respective channel selection data stored therein for

i dentifying respective television channels; neans for displaying a
plurality of channgls sig*ltaneoyﬁly gn a gﬁin sgreen'.ang nean%bior
recal | PRG sE¥BScHANnEF IS0 i BRLFAFGPARTCn B3SERTHI S RIRY P stOMir S0 y
of chasmél-saressai dimaithe cromamennr tSp@ndimagin 0 scfeest grohe op resaEmtel
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sai d mai n-screen corresponding to a second group”o Qhanné? data. The
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existing picture in picture (PIP) function of video tape
recorders (VTR) and television (TV), and from which a user can
easily select his favourite channels. '

According to the present invention there is provided a
multiechaﬁnel television .system comprising: a channel memory
for storin@ channel information relating to a plurality of
television channels for display, the memory having a plurality
of memory locations with 'respective channel selection data
stored therein for identifying respective television channels;
means for displaying a pturality of channels simultaneously on
a main screen; and means for recalling. said channel selection

,;r'*'\(

information to display a first plurality of channels on said
main-screen corresponding to a first group of channel data
and, responsive to a user command, a seqond plurality of
channels on said main-screen corresponding to a second group
of channel data. '

The invention also provides a method of operating such a
system. '

In the preferred embodiment of the inventibn a sub-screen
assigned to a channel which was stored in the channel memory
is displayed in a main screen in PIP mode, when a



-2- 'mul ti-channel key on a-renote control transmitter |s pushed The
channel which is stored in-a next page-of the nenory can’ be displayed in
a milti-channel node by a page up/down facility. In the

mul ti-channel node, the sub-screens ,are sequentially tuned to different
channel s-to provide a "nenu" type di spl &y, A user -can easily select his
favourite channel fromthe "nmenu" type display. For .a better understanding:

of the pﬁlﬁﬁ%ﬁt L V‘é\ﬁh} ' QQV\/ 2 aOréﬂg%’eh%ﬂtﬂ%ﬁaﬂ?aﬂgiﬁl@%e‘rarié e%u's'i'xféa

ef f ect, erence be made way of exanpl e he acco ng
dr awi ngsThEn charpel mhdehesis- F?\?rﬁﬁd iB) 2 aPEXEN & AG6i Hy - FRE ePEMRE YT nt he
PIP signgks aris%ﬂag»@famlﬂiy &l i rehash@hnerbodoaent bef taheplabesemﬁp/down

i nventi on; ure @) a di_.agram of .the sitiQns of channel dIS Iay
i nf or mat ifé‘ﬁ‘ll e ctﬁ(a‘h é"l Fﬂéﬂq)}: %@5"‘(%1 oﬁ% g
of. a nulEEqwemvﬁﬁlxyspuaydomaad&ﬁfesembenhaﬁm@ﬂﬁesto 2r©ﬁ)de amd"meﬁm"
i qures 3vh THPLET alud bafl BA8TLy WHIMLTH ¢ CLERPRECEE SRmner
dlsplaysfrbcltm@ (mﬁnuﬁﬂtyw¢ﬁ¢ﬂ$ﬂﬁaIWI in the channel menory; Figures
4-(A-1),(A-2), (B-1) and. (B-2) are diagranms showi ng the main screen
and sub-screen relating to first _and second tuners; Figyr A ; e
{A-1), (BFoTand hei-ter “updergiradang ‘bfo&@edlaﬁ?ﬁﬁf}tan’dn%?’ai:yé RPAnet %f
“the flrsghdwuhéﬁcew@tsgmésmagsman¢a$&yedFu@wd;éfféca,bkeﬁbrénegrmmkﬁ a
il i Zﬁﬂix?p?fil Bt %?'oﬁ ?Paﬁrheaépepam”ﬂ%f 8" ¥nt ' Zclor %%‘Sr lare¥ings,
./ in which: _ . . .
-Flgures 1- (3) and (B) -are the tunlng waveforms for the
PIP signals JJI an- exemplary multi-channel -embodiment of the
‘present 'invent,io-n;-'- o | _ o _
Fiéure 1=(C) . is ' a dlagram of the p051t10ns of channel
_dlsplay information in the channel memory; . '
Flgures 1-(D) and (E) are diagrams of a mu1t1 channel
display on a main screen; _ , e o
_ Figures - 2-(A) . and - (B) ~are - timing ' diagrams  of
multi-channel tunlng and reference times; ' ' .
Figures 3_;—(-A),(B)_,-(C) and - (D) are d:Lagrams relating the
PIP sub-screen fdisplays 'to;,the,-cEannel_ information -in the
channel memory; o : - S
- Figures 4-(A-1),(A-2),(B-1) .and . (B-2) are diagrams
showing "the main screen and sub,—.écreen_; relating to first and
second tuners; IR o e“. e ' _
Figures 5-(a),(A-1),(B) ‘and  (B-~1l) -are hardware - block,
diagrams and state diagrams-_of the first and second tuners
respectively; ._' : : )
- Figure 6 is a block d1agram of a mult1—channe1 telev1sron'
- apparatus; and - ) - ' , '
Figure 7 is .a flow chart for mu1t1 channel operatlon of
the apparatus._



=3- 1In the foll ow ng descrlptlon mul ti - channel node is defined as n PIP. -
sub-screens within a main:-screen, where channel data for each sub-screen’is -
fetched from a channel nenory and di spl ayed on said n PIP sub-screen at the
same time. Milti-channel .node can work on the PIP systemregardl ess of only
haV|ng two tuners (650,660 in Figure )~ In the case of the multi-channel’
node, - the procedure of PIP control is as foll ows. VMen a nulti-channa

key is on, the nulti-channel node. beg; 0 erate. S,

ShaneT ke EpRlaRing, HRRFTIPLIRE BRG] raRare L odRaE Aabinet S5,

_ CEannel:lsPIPt etmisdfeérte whenie! anmlaﬁmydl-sa!re_drer? et fer ehantiet adakagfor
channel s". t her : C :
channef2¢ hdﬁ?# acregnnaﬁt e%%%%ﬁqu%%@ea c@hﬂﬂé anngﬁrgeggﬁgségﬁbag? Ctive
channedn asas@onnPIL® Eu@ﬁserﬁe@AﬁtIhhﬁﬁ%ﬁﬂ&aﬂ;%ﬁ» [err] is a rotatedata .
out put signal - for. the PIP screen which starts the scanning process. -{1) is

a first-still data output..of the PIP, which causes the picture dlsgla ed at -
the ciMuthit+ghenaed PRede oCaf HHOFh §Fbptﬁﬁw9ﬁf TIFLER FoUALAles '

?U§ pUtoﬁlﬁ”ﬁbv‘i’ﬁh‘gCftvf@%@ﬁefsleﬁlEB()eEGbO:LtriJIIEI.gtthﬁenext draplthe loeséiof, -
3) is .an outpui starti on. channel | n of t? tu e
selectﬁﬂedﬁgﬁf '?%EHPF B¢ he tP£?§§§898hé% %Eh)gfntg§+ ut%gFlne
- Tuni ngfoWMows . comihet e apel’ai+ohanﬁelhé<€mnn.ﬁg gn oc&der emuihd- Ga)anneQ a -
second # g t R Jeihe :sane- as .(:1))) mhlch cancels the Stl|| state
and aJT%ég;_ﬁ ghgs%ﬁayég p&tture to ane _jrg- Lo L
Assume that the channels K,L,M,N are’-_stor'ed in th'e.'.c:hann'el u
E memory in 'that order.: " The channels stored ‘in the channel
memory are termed herein “scannlng channels“ ~ If ther is a
synchronised signal on a scannlng . channel dur1ng - a
‘multi-channel  mode, the: channel becomes ‘an. effective channel_

as shown in Flgure 1- (A)

In Figure 1-(a), (nO is a rotate data output 51gna1 for ~the
PIP screen Wthh starts the scannlng Process.. '

(l)'is a. first'still'data output'ofdthe“PIP{ which causes the
:plcture displayed at the currently turied PIP locatlon to stop
moving, _ o _
(2) is a rotated data output 51gna1 Wthh causes the . tuner to
‘tune the next display locatlon,-' . L
(3) is an output startlng on channel selectlon of the tuner to
“tune the selected dlsplay locatlon to ‘the next- stored channel
(LY, - _ . T
(4) is AFT (Auto F1ne Tunlng) whlch completes operatlon of the
- tuning procedure; and S ' ; i : S '
(5) is a second st111 data output (the same as " (1)) whlch'
cancels- the_stlll state ‘and allows.the_dlsplayed plcture to

move.



-4 Therefore the first: strJI caﬁses é still state and the second stil

cancel s the still state. Ifthere is not a synchronised Srgnal at the
stored channel in the nmulti-channel node, the channel is designated
as an ineffective channel. This'is desgrrbed in Figure 1-(B). In Figure
1-(B), signals 1' to 3' do the sanme function as 1 to 3 of Figure 1-(A).
The signal 3" is seekrng to. . tune the selected- display location to
channel - Mo \é_fgo% s ffBQSéyee?&Q%%%eesswehu dtatks and" O PYkcona
signal indicating a decisron of no synchronised signal, 5' is ‘an output

signal jumspiidd censedmrtid Ha\dhgFketRwel ength close to the sought channel
(channel M, 6' is an output signal for repeatrng sai d processes of 1' to

5' untll flndlng t he next channel oslt n in y, havi a.sypchro ised
si gnal - (i A%t AR sES cRQAn& SYRChrod é) %ﬁt%é tgﬁesggFSQeéEan - 1n
Fi gure lthé) mtfei ~ch e oo e d su}ge\alc}nmrﬁ@hndlstodésngnabaé the an

channel s 0aale 4 AGRLALDS ot bl &1 BLEacDMlS hed N12nC e}@ig i pEmti gn

stored in Pecones” as” shown | gure re it:
assumed tﬁaguaewmﬁvﬁxxﬂBlmmehmel &2i $t's dortheospmeofupciigonaes 1 to 3

ineffectiye chg el S %)oosr thed i gdiel N@J—A@IQEDSQ'@QQ@J itp delinkediae a-

channel not ne rrsed I n_t'he ‘channel nenory before_ The who] e screen

obt ai ned SplerEedperdi sBhaBf #P&GFé°E—(B¥’reﬁPé§€ﬁgs e d¥RpFRy dtas  no
channel s Kyhc&ir%'h(is@dis s‘i@?ﬂl in Hirguie an(RDutpwbersigrnde el ing Ma
chamel ) eagh a0, SHCHEa2at: BhA e 90 s (Ao Bytipeds hiy?

,pre§§ed,_ghmppmgsgad_amnh&nnmbdhawuntsa.wevelength close to the sought
: channel (channel M), 6' is an output signal for repeatihg.said
precesses of 1" to 5' until finding the next channel pesitieh
in memory hav1ng a synchronlsed 51gna1 {in thlS case. channel
N), and 7' executes the -process of Flgure 1- (A) when a
synchronised signal is found, to _f_ine tune t-h_e channel signal
-and cancel the still state.. | ' | o

Thus, the channel information sto.:':.ed in the channel memory

becomes as shown in Figure 1-(C), where it is_assumed that a
- NON-ADDED channel exists. on positipn__4 and an- 1neffect1ve

channel is on position 3. ' R |

_ A The NON—ADDED channel 1s deflned as a channel not memorlsed in
-the channel memory before.

‘The  whole 5creen ebtained'by the opetatien ef Fiéure l'(B)
_ represents the dlsplay' of . channels K,L,N and 0 as shown in
'tFIQUIE; 1-(D), where the. channel (M channel) not hav1ng

.synchronised 51gna1 of Flgure 1-(a) is sklpped.

If a specific channel key is pressed in the operating mode of
Figure 1—(E),.is'pressed;-the_pressed channel’mode works.;



-5- Figure 2 shows-a waveform providing the. dlsplay tinme [err] in the o
mul ti -channel node between:tuning steps. Figure 2-(A. indicates the tine
increment [err] which can be adjusted by use of a (+) key and a (-) key to-
control the time between changing fromone channel to another channel. :
Figure  2-(B) shows how the time §err]. can be increased or .

decreased in 0.2 second increnents when the reference time is 1 second.

'Figure 3 illustrates. a- page up/down operation when -the multi-channel
‘key | FignreiJushoss(A) wavefera praMAdA ngeride)/ @¢bsmlayi hgmeanz jwstheons.
- Fi gur gn3rdBlch&HRYS MB8ePBEEwEEn RufYngS&h@®R .on which four channels:
corresponding to four positions of the“channel -menery are displayed when:
the mul ti-channel node i s operated. Therefore, if one page is defined to
dlh spl @?ﬁg‘hﬂ@SIZ-l(@QS pedipages thel smassniaicerér@eﬂﬂ@w tP maeh I Bahhebe .
channe

- | d 3. 4
-, and pc?sqjﬁ%ﬁe% BY et sﬁoﬂfaﬁdga) %ﬁ%nﬂg m:iar?dnk F{)?SHE 1H1§} aﬁ’csf{‘t |18n..

are|lhﬂﬁwnﬁnvehan@nnelﬁrumthnetchanye&htonﬁn@¢hanyuhanneﬂh tthe case of

Fi gure. 3 (B), each of” four:channel s -correspondi ng to four- positions-of the

channel nenvrg S d|s§¢ayed on one page of one.TV screen, _and it is '
efB} hes

possi Bliguzs al

wPl ajowy Hhei n’glﬁec#ahneﬂl:a%el%t JnaEeaEedowdr t he

channeledFENed DX 8.RaGRcohd iR Rimet©s CHABACk RV Ehe POt thANE is
synchronous signals, the channel selector junps over .the channels as.

S

expLaﬁnéEQqulreference:_to Flgure 1 (B). Thus a mﬂtl-channa

-6-' . _
Flgure. 3 1llustrates pa page up/downj“bperation ?when the
mult1 channel key 1s on._. S oo '

Figure'3f(A) showsfa.channei'meﬁory1conSisting of 32 positions.

'Figufé 3-(B) 'shonsi-one'”page ‘of *é'“rv~*écfeeﬁf"on 'Whibh"der
channels correspondlng to four p051t10ns of ‘the channel memory’
- are dlsplayed when the mu1t1 channel mode 1s operated

_Therefore, 1f one page is deflned to dlsplay 4 posrtlons ‘per

nDded;_ff

Y,

page, it~ 'is p0551b1e to hold P ;mges 1n the channel memory_

where 4P = 32.

“it:is assnmed in Figqure 3-(A) thatrpOSition'4'and7posiﬁioﬁhs

are ' non-added 'channels, and"positions'"3, *5. and “10 ‘are

1neffect1ve channels w1thout a synchronlsed srgnal In the -

case of Flgure 3~ (B), each of four channels correspondlng to

_four p051t10ns of the channel memory is dlsplayed on’ ‘one page’
‘of one TV screen, and it is poss1b1e to’ alter ‘the dlsplay by

moving a . channel selector up or down - the channel memory by a

page.

If there"are_channeis"whiCh“dO'not;haVé“synchronous signalé,
~ the channel selector jumps over_the channels_as explained with
- reference to Figure 1-(B). Thus, a multi-channel mode is



acconpkrshed‘ only wusing the pbsitibhs havi ng 'synthnonous si gnal s.

As .'an exanple, if position 3 (channel M is an ineff.ective.  channel
not having a sychronous signal, the channel is skipped over and
the next effective channel preV|oust stored in the menory becones
active. In this case, the next. effectivebchannel is channel O Thus, the
first page displays channels K, L, O and P as shown in Figure 3-(B). The
arrow of ge% i_ndi cat es e dlrectlon of the progress gf
sequent i al’ a?ﬁ RG15Pefhe HHetT VW ch Rfiel BOFdtACTSH ayPa ngSYPFeLapeys

I-n  rotatigohgnads. deszsm beatl . esdaindp liesf ei Encpos Dt Fogure J({(h%)nnelFl m)rels (BR

al so shows, éﬁf%&g‘%u anne%l n,%,é _FFRQ“? (PiQ oL d%%ﬁpﬂm gglnex%he

page for d} 'ng ‘1 n
posi tion cbanQEhannsl smﬁpged iqwsf ecande. the Fingxte. Qﬁiegtlmﬂlcahésnehe

channel MegpEY; WAyt B il &tk Ven@NHleRglya debnRlia et Sy 2V £ DRSS case,

renoved.. ure ows a skip nennry havi hannel s K L, Mand N-
are all eff @tP@Etcﬁéﬁﬁ§¢§Vﬁh§nﬂﬂ§ %@ Qrspﬂﬁys'ﬁﬁﬁﬁeﬁhr§hoﬁége

that mul t'dﬂ@%lﬂﬁ?bschéh%edlssm ,ayed a@i@l s> %alshwrﬁem Fioure ﬁ-(a\% __
illustrates the case where a nairh-screen is a play back screen en“t he

first tuner 650 is in playback node and the sub-screen is in- mul ti - channel .
node. Fi guTke 4afre’d) oﬁesmigmes 3*&5)1\in&mnaﬁﬁs drhewhidilredtei orai mfscthren

132 01 e SELEERSRC!of CBallelt a1 PRS0 BhATYC AR LNE HAEECDS
node. Fi guiEsplaB- 1)mastions t@aptuﬁesnnlmscmhlsm heapl aﬁ@@(ﬂ@m aWith
;;hgraygaiﬁf§§8§enééetbnFEB%r@Uhtkzghan@@gdﬂék%M@@P Eﬁ%os%%ww¥téﬁﬁ”ré§ul€
of executing a. page up or -down.  command. . The next page for

s display has”;channe;s Q,S,T and .U'h bearlng- in mind that
?position'-io (Chanhel:_R) is ineffective. _Figu;e_ 3-(D) -
'indicateStthe channel memory with the defective and_non-édded
channels having been removed. |

Figure 3-(D) . shows -a skip. memory  having channels K, L M and N
which are all effective- channels and the correspondlng dlsplay -

Figure ‘4.shows-_that- multiechannels; ére .displayed 6h ”signal
screen. _
Figure 4-(A-1) illustrates the case where a main-screen is a
"play-back-screen when. the first;tpner 650 is in playback mode
‘and- the sub-screen is in multi-channel mode. |

Figure 4-(A-2) fdescriﬁés the TV screen'.on wpich the  main
screen is a blue screen not receiving a_rmoadcastihg Signal
and the sub-screens are multi-channel screens when TV is
~turned on but is: not in playback mode. - '

.Figure'4—(Bél) shows that thé main screen is. the playback mode .
and the sub-screens are in the multi-channel mode when the
second tuner is in a playback mode.



Figure 4-(B-2) shows that, when there. is .a synchronising signal in,
a main screen but it is not in the playback node, the main screen” s
di spl ays the signal fromthe first tuner or a single Ii'ne and the -
sub-screen displays the signal fromthe second tuner. Figure 5-(A) "~ shows
the first tuner systemand Figure 5-(B)-shows the second tuner system The
first tuner. system consists of a television tuner circuit 501, a signal
processing circuit 502 for “a video tape recorder (VIR, a swtching part
503\Mﬁxgunﬁulse(3e2) ashbiwee shaten whenal thévee nﬁannemyhnhxmmﬁsingelve

any Dot 150 51 4Rgh ot oyt S160Md ohbeS Y CRSPRILIBROTRL.

S|gnals or; e main.. screen sub-s
PI P (piha umélnnsﬁir@tqﬁr Gisplaxs soae Féﬂnééntfrﬁﬂm |H§)etﬁe1'§1:cttmlrn@ﬂ epiat ur e

(PI'P) difiptd oms ngheand eeREd subli¥recty SHE®H1693SI €h8 ' SAlgna1 MRirBm SChEEN

i nput selector- 510, a sub-screen output.selector 511, ~a VIR S|gnal :
pr oceSSTH Dl ?Rﬁ?%iz a switching part 513 which can sel ect  a bl ue* screen
"and which'is controlled by respectlve control signal s- for. naln screen
(Q7) creans _ b 514 pr.oces als- -
n Pl %}%?&b é g&res iqg’)(sA ?Q dJéDts %ﬁg% %t)erg ?e ?ﬂ gf the"_
operamhmwsﬁth¢ms¢¢msd bnueSesmﬂﬂemuner systenms. - "X' denotes a NCRNAL o
- state whi ch has a synchrionous. signal -and: " Y"- is; to indi:cate. .the

i neffective . channel which doés  not _have ‘.a'sy nchronous S|gnal In the
exanp/f@e Firsgutunes. syspem qonsistw ofrat tqliefe‘-sw bEBBRES Qirqui)

and seloact sa P ayhack pridRe s$aHRE A I1B 85 02SEbRER - kr'idlé'oa)(:@ifé( FBErder - 8-

Q7 set(srT X a tsw1tc?l¥1ngs ncl%r Og'é)ys ng'rx]alcanange %cts thfue SCreen o’
51gnal whose channel’ does not recelve any broadcastlng s1gna1' |

and which 1s controlled by respectlve control 51gnals for.  the
ma1n screen (Q7) d sub—screenS"'(QG), ‘“‘and . a- . PIP
(plcture—ln plcture) block 504" for controll1ng the plcture in
'plcture (PIP) function. R '

'The second. tuner ZSYStem'_conSistS””of ‘a -Tain 'screen “input
'selector 510, a sub-screen output selector 511 ‘a VTR signal
processing block 512, a sw1tch1ng part 513 which can select a
" blue screen  and which is °cdontrolled: byl ;espectlve control
signals for main screen.(Q7) and_sub—screens (Q6), and:-a PIP
block §l4 for processing the signals in PIP ﬁode. | |

'Figures':S:(Aél)' and 5-(B-1) -are state” diagrams _ for . the
operation of the f1rst and second ‘tuner systems - “®X* denotes

a NORMAL state which has a synchronous signal and "¥Y* is_to
indicate the inefféctive_7channel’lwhicH.'does ‘not have a
synchronous signal. B - L S

In the example of Figure Sé(Bél)q:--' ’tthe}’first;-time-.QG.n

becomes L (low) and selects playback. (PB) screen _as a main
5creen in- playback mode. ' L '



recei ved channel as sub-screen. If there is_,-nAot a synchronous
'si-gnal , then Q7 sets "Y" t& H (hi gh) and sel ects blue.s¢reen as a
sub-screen. Next, at NON PB node, Q6 and Q7 select either received channel
or blue screen as main screen or sub- screen according to the existence of a
synchronous signal . Figure 6 shows "a“whol e system conprising the first
and second tuner systems of Figure 5 and using a mcroconputer.600 as-a

~control | gh. Ebgyreegsis s i o%%ct'g:\r tsy%@hﬂobl%t?é'srs‘i%%fl FLAgr esési.teétst R%e

- m croconput er, 600 receives a channel “i nput a deci si on
whet her . Fﬁ&eéﬁﬁﬁuﬂChq%P%%leé?edabyspﬁeﬁqﬁﬁﬁntw s%%onﬁhﬁﬁﬁerJé&st@ﬂt(sﬁep

704) . bgmt:t\eoeta@rweélgnsltr(tmilehhqﬁléétstu-nzef tbt B (1i ey eaRA NG eMagllher
t he changi a PB node or .not é;te p 705). If it is a node, It selects
the PB s 88n5§§e§%sn ascsr“B%ns"( &b 706). If it is not a PB node, it

sel ects the blue screen as a naln screen (step 707). If the t uner systentis
the seco un I t t her e [ t

" SecoRlstings, wobt oM WodlE! 4T g 17! DEA e SYGRANLLIRARAS 2ol
scr een (gtrerbh%)screﬁnu tas smanzcm §cwsem=oder subwslclre@@t eﬁcncrmiwxm her thte |s-

Mai N Scr gelsRented £ @ENsLAERPoASA) - Algnat | %4 R B fho'tts! |
check the eX|stence of a synchronous signal (step 711) t ere IS not a

synchr on8¥8 §Wg&ﬂmpqtstﬂﬂett% ERESE @@ séﬁﬁﬂ?%&thnﬁﬁlﬁY§E?@§n°F7¥2Purﬂf

sai d si gpakniisudisighasarieaddaipiteil Bao ids r&vessesol derode of  main/sub.
‘again (step 713) and selects ‘a main screen according to the kind of

nput; first tuner, second tuner or LINE (step 714). If the input is the
figst tuRéguretfe isont Edldverctaot: et thesddysiteni ghaFig@reéosH (step 715)
“which is fed to a nultlplexor 640 to control the flrst t uner 650 (step

' 716) )
-If the mlcrocomputer 600 recelves a channel. 1nput (step 701),

it makes a decision- whether the channel is selected by the
first or second tuner system (step 704) If the channel is
from the first tuner, it will determlne whether the channel is-
"a PB mode or not (step 705) If 1t is a PB mode,.lt selects
the PB screen as a main screen (step 706). If i£ is not_e-PB
mode; it_selects'the_blue%screen as a main screen (step 707).
If the tuner system is the second. tuner, it will -determine
whether the present mode is a PB mode or not (step 708). If
it 'is a PB mode, it selects the PB screen as .a main screen
(step 706). If it is not a PB'mode, it-will_deteraine whether
N it is main screen or sﬁb—Screen (step 710).

if it is a main screen, it will check the exiStence of a
synchronous signal (step 711); If there is not a synchrenous'

signal, it selects the blue screen as a main screen (712). If

- said signal is. a sub-screen (step 716), it reverses the mode

of main/sub :.again (step 713) and selects. a 'main screen

- ~ according te,the_kind-of input; first tuner, second tuner or
LINE (step 714). ' '

If the input is the first tuner, the controller 600 sets a

"select signal Q2 to H (step 715) which is fed to a multiplexor
640 to control the first tuner 650 (step 716).



--9- If the |nput i s the second tuner, the controller sets @ to Iom1(step ot
717) and controls the secokd tuner (step 718 through the mul ti pl exor 640.
If the input is LINE, the controller keeps the previous state of (step
.719) and ‘does not° control either tuner (step 720). Wien a main screen is
sel ected according to-the above process,—the controller 600 sel ects the
bl ue screen as a main screen (step 722) according to t he existence of a
synchronous si gnal’ (step 721). On the other hand, a selecti.on of

sub- scrigenthes idmul i Bed et SRR tHBSKhet e CPRETO deFutSeER| 82 oko i

the fij&t @st&8CoIY )t Wi -@snttdEs (€hep sédond urdre’ (Cnﬁemlt’ns&al'enroughs

~the first tuner ihe controller 600 sets the srgnal Q@ -t.o hi.gh (step 726),
and corit@IBuiPLe¥er PdRer 650 (step 727). it i.s the.. second tuner
- 660, the controller sets the signal Iom1(step '728),  and- controls the -
second jun 660 T t I t
orovt outt e, Rpht R B, LEnt, ctiﬁ&%é?'irét ey Eﬂ%o%{r#é'ﬁ%??t pe2s).
The sed®d®@2otstep 738D- sodednes| §°§oﬁ?ﬁlnettr@& ! A1 Hpet o S Hep gg
process. The - mi.croconputer . 600 executes: ' the- nultl-channel “ node

accordlng to . each . sub-screen as_de d
with rdfkerngem@dnrigfreen 13 hﬁ?}thept a&fﬂf@[& ﬁceé s?}'??Ye a}r)tggff#%TE
key dat@hé Sbeﬁt?:%a)l,erbegﬂ)ms sehectartied . biekecdraen pesf cammatime: #ETeen

| '-actlon pggaout ut sdﬁgeggpt% NG 1sstéleéed8§fa a%g}r{br(éaﬁ&g3éigna1 -

10 - eci sion resence
synchroﬂoUSpSVQhaL on the current Sub- screen (step 735)

On the other hand, a selectlon of sub—screen is determined
according ' t6 -whether .tne_ output ‘selector is ‘the ' first or h
- 'second tuner or LINE (step 725). '~ - - R

If the output selector is the~firSt'tﬁner)'the controller 600
" sets the signal Q2 to.high (step 72?),1and-d0ntrbls*the'firSt.~
tuner 650 (step 727). If it~ is" the second tuner 660, the
'controller sets the 51gna1 Q2 low - (step 728), ‘and controls the
| second tuner 660 (step 729) o ' S

”If it is LINE, the controller keeps the prev1ous state of Q2
"(step 730) and does nothlng for control” (step 731) e

The seléction of sub-screen is _completed according ‘to the

above'prOCess. N o IR Co o

The 'midrOComputerpIZGOO - executes f the -'multilbhanneli*Jmode
. according‘?to-'each' sub—Screen'-l,“ﬁzfior'-n ”(Stép -(732);u.-

described With referende to-Figure 1, that 1s, it outputs ‘the
'PIP still and ROTATE key data (step 733), beglns the channel
- selectlon, performs the AFT action, and then outputs ‘the PIP

cancel still data again (step 734).



| f there is no synchronous S|gnal the controller 600 Jurrps to the next

position’in the channel menory (step 736) . If there iy a synchronous
signal, a decision is made as to whether the sequentlal tuni ng of the _
'channel s on one page of nenory i:s finishgd_ or not (step 736-1). If it

is not finished, the controller executes -the sequential tuning in
.progress (step 737), then checks for a page up.(step 738) and page domn
(step 7401}heonmﬁ¢razmompti\hen pagkes s alp dedEPio8lon e CqY

t d e |s down (s 74 he content
g?ugage co n%lglfé??é e%rg gggdzﬁs%‘gs %f)te D SRS éﬁ%‘w‘-’nﬁé}s
deci si-on on .whet her nulti-channel key |nput (step (7;)42) h?a beeno;nfadgsteg
jai | f h b@fﬂbmp&% han
?ggl) nand Ilgsh?eét!f]?g&tshgﬁ tate pri oru%gapisfe[w"ﬁg& eclffosntlhe{% |
mil ti - chatrﬂ%IneﬁEyP°§H§&PnbLFtn therehanged - memoson (SHemned6) key Ifi nphere
(step 746 .a tstrﬁcm@rrro@eomm,chanaebls&ow S1e) %‘&5093 28 GAERRONG D9

screen te AT hus, acc I.ng this invention screen 1s" changed.
to the steﬁge e lntgluﬂlr@naﬂgel sﬁ’f‘sf}ns;]fsuﬁfhgow eRi#gei of Pmemory is
mul ti scre?emrtslfe.chctqronnow t hstepe 73646C: Off ttltprpsll POt tPEnTONUEN] 9&?&

\Y t ht d so that a user easf
ggﬁegflsl ﬁ%@;t%ﬂg/to%t{f?g&aha%ﬁé gﬁ{é @Ecipgenq:[ a;'b gPBIlEgt olgel%ﬁgﬁe%ﬁarﬁfﬁqe%y
menu typd3directh®n. ChecEBALNS: al.page\ wpl (stehaBe) | aeﬁeplagleomosgtst(eyﬂep
o e om0 S8 ity A L A ¢,

plurality of televisiopn channels for

of\fermor PG ATHHEI 1 LBSpEEseGe (cﬁ*d?ri-he'f S)t ecthen PéEBalSsﬁ@lwmd (step
t herei n ‘7861 theeddrftyenty of epmtgtu@nt;g};egg&mz@wl (Sst@Fa'ﬁl) fonI.he

di splayi g, ntdr ngbaltlnél\ées of de%qasrnl.%n on whether multi-channel key
input. (step 742) . has been -made agaln.__ If the 1nput has been
made, mult1 channel mode is turned off. (step 743) and is set
-to the state prior to. ON (step 745).

If there is not a mu1t1 channel key 1nput but there is a
-remocon channel key 1nput (step .746), the correspondlng
: channel is dlsplayed on the correspondlng screen (step 747)
_'Thus,- accordlng to this. 1nvent10n, TV .screen 1s changed to the-'
'state of a multi-= channel dlsplay by using an ex1st1ng PIP or
multlscreen . function -with the effect - of 1mprov1ng _the
"-.;convenlence and reliability when us:tng TV. system is. obtalned
SO that 'a_user ea51ly selects his . favourlte channel "by mak:Lng_ _
it p0551b1e to select a channel by menu type selectlon



si nul taneously on a main screen; and neans for recalling: said channel

. selection information to dlsplay a first plurality—ofi chanpels on said -

- mai n-screen corresponding to a first group of channel data and, responsive
to a user command, a second.plurality of channels ”m“,mmnlmﬂm”mr een
corresponding to a second group of dhéﬁnéf data.” 2. o
tel evision systemas clainmed in claiml in- which: the * mfand for*
recal | i l,.d -channel.. . selecti-on infeormation conprises: means - for .
'recalllggé%ﬁgnnel data from a first menory .| ocation, deternining
“whether or 'not there is a synchronlsed signal “for the televishOn'Channel
i dentifjed by ht}qttlmra@ﬂeldaaeaeanﬁﬁ@ystérﬁ cOMSEEsing: synchr oni sed

signal, . that: teIeV|S|on chanpel is  di'splayed_. and if. there is no

synchr oni sed@ chgnael mamaRYel £oYat Lo pgmChERRe SRt OTRAGIGN | BRARESRYI s-
recal | edo \ahegsnbyarﬁtyl offe v e gil UsRhhhbRs  fofr diaspelys afife Spkgeired

e Renteg p: ragaTiRy DR 0Bt BT Ty MU SRR 421 *

'page cosplestign adate alstored - neherglhocinnnn;d&nﬁxﬁymnm cheapettdakea

for syn C .t he number " of . menory- L ocations .i.n each page
bei ng tﬁgiggiﬁggn E?%%%F'Fét and, second groups.of channel data’

‘correspondi ngepaspectiael y ‘dbsplagingnd §Econﬁlﬁégééty - 0f:12: channels_
Appar al ysmaseandole 140 ool & Madveeiieieh Saifh Pages ar e selectable in:

AR | oreBRge s cnl i ST a9l S S KB EED R0

aCCOI’dI:ﬂlgspl@y aay f:msace@lmgaldltm m:ffuchbanels ‘oh sa1d maln—screen__
'correspondlng to a flrst group of - channel data and, respon51ve_
‘to a user command, a second plurallty' of channels on. said -
- aln- ¢creen correspondlng to a second: group of’ channel data

2. A nmlti—channel televiéionns?sieﬁfas claimed ' in claim 1
in which the means for recalling said channel 'selection
i;nformatlon comprlses R P ' f
means for recalllng ‘channel data from ‘a’ flrst Memory

-locatlon, determlnlng whether or" not there is-a: synchronlsed;
”51gnal for the telewvision channel 1dent1f1ed by that - channel
‘data, -wherein, if theére is a synchronlsed 51gnal that
‘television cHannel - is dlsplayed and,3fif there ”isl.no
lencﬁronised“'sighal; -channel ~“data - from the. next' memory
“location is- recalled whereby said: respectlve pluralltles of.
_channels ‘are selected” for dlsplay ' . '

3._ Apparatus according to claim 2 in ﬁhich the channel'daﬁa'
in the memory is organised as respective pageS"of channel
data, each page comprising a p,lu'rality' of memory 1locations
containing channel'data for synchronised channels, the number
'of memory 1ocat10ns 1n ‘each page be1ng the same and the flrst'
-and second groups of channel data correspondlng respectlvely
to first and second pages.

:\jl



e

conpriging:.first and second tuﬁer means for receiving broad “ﬂﬂf
~and. Tor, outputting television -channel signals for/ d \‘“\“\‘\‘
correspondl ng to the broadcasting signals; main-screen m )
, for selecting an output signal. fronboma(ﬁ the first and second tuner
~means or a line- i nput signal as a main-screen signal; sub- screen selecting

means for . selecting a signal different fro[?D m%reg_llgnglaldsebegeed apy
S

~the main- scree% %e'afreacgdglga@@&shfrm e A subscreen si gnal ghahd to
processi ng* - nea

rocessj V|Qeopagepeume@bWHbrusﬁﬁbr8 uction
si gnal apsbrled:tafl‘r]cﬁn JGFP r{%%ageor ecorder 2SSk ekth page i nCBapeeh
- signal; @ w%;d{hglgh@bhqﬁcmessx gHﬁ%ﬁB or'receiving signals fromthe
- si*gnal . :pro

SSi'ng -neans . a gvelh-screen selecting neans for producing
nultl-chandataeﬂ%vﬁ%lgﬁ aﬁs%? ? signals; and control neans for controlling

t he dlsplay of 'said signals. 6. -Apparatus  accordi t 1a1mclauﬁtﬂér

wherein © the. plcture |g[Mégégfﬁim@cesslnguﬁbanErP§ gg@%%ble to reverse
t he signal $- sup%??@ﬁ respectlvely ‘to the naln screen and a

sub- screen ééh@ﬁﬁﬁﬁlhge to a main/sub control signa frggég_bgngorﬁfdﬁdmg"

7. A -nmethod. of c%{%ttro an%@cdnﬂtitunhanﬁ%ﬁal%%l i%si on’ syst em ha.V| n
- channel:. .nenory |ﬁ

af .
_ ich 'there t u edtéhénﬂ 1onﬁcﬂhﬁﬂ# %R?%g o
. a pIuraI|tysQ§nhéBevﬁ@ﬂonf@ﬁénﬁ For

%{ ,ﬁe iw: ng a
~plurality o& nﬁq%?y d1ngv¢@k¢h$ég Fv c ann S§H§Cté -oiepat
stored theP&P or |dent|fylgg ckespgecCineams 1808V SPAF trannel s,

the method conpm%;rqrgscﬁ:% Illng chann el daya ferdgﬁ@ i-_tmelr mamrs'y CP’f‘)c%t thpe

anQJ 51gnal from one of ‘the firs
screes signali Sl .. gignal
means . for selé?tlng a~ sid

se’ected py the main-screen

1nput 51gnal as a main-
sub— screen selectlng

: dif ferent " from ;th “ signal

=] 51 nal,e
' se1ect1ng means for use’ as: a_subscre en g

pr008551ng a video tape

' means - fo . _
519nal ‘processing - .applled from . video tape

-recorder regroauctlon 51gna1 1 |
ith said maln-screen 51gna N

recozder SYStem v ans for rece1v1na s;gnals-'

ng me
—in-picture processil
pietuEe ba-pl s and the sub-screen se‘ectAng

' sin mean
ffom the 51gnal nroces g . e lovision aisplay slgnals,

s . . .herei_n the' .
- . to c1a:|.m _ 5 wheL=~
L 6. Apparatus _ .accordlng : _ o reverse the

i means 1s ope able t
per
plcture in plcture prece551ng T

' n—screen
51gnals supplled respectlvely tc“ the ma1

A :
. - .

'control-means

R , o _ -
ollinq a multl-channel telev151on 8YS

< ' of contr . el
> o 7. - A method L wory in which there is stored ch

. having a channe Levision channels for

of te
information relating to a plurallty



det-er m ni ng whet her or not there is a synchroni sed television Sliﬁ S el

associated wth  the chanmel data in that 1 hev'r e
is a synchronised si gna‘l di splaying said t‘en“mmﬁmll ‘ﬂm at a-

di spl ay I ocation on the main-screen angg _-if there*is®nd synchronlsed
signal, recalling channel data fromthe next menory | ocation; repeating
t he above st eps to display a plurality of television channels

conpri shggha %bts?ecq{ﬂ}’é) qgh@,;gpradlrecwomu by . |soatednstberain  for

mai n- screen, m ni ng whet her . [,E£9 nd
changi “gdle“@l@y%@lyeom%ﬂ’%%%‘f%n SRR réégf*%%l%?sab%%r' 2@%%51’@

i nput, cgﬁga.lllsllqg;channel data froma new menory. | ocation and repeating

sai d above st eps to di spl.a ne f ot
di spl ay | ocat§esifst 1R cpangg] tégcﬁa‘ﬁ‘r@nﬁ) 194151 RBm6 BN MBI Sa lofi hand

subst; analetlelr)huﬁ&xﬁlewhehheﬁ:oroe: d@::rﬂb%ﬁevmltsh ?gél ?’Gﬁ‘ﬁ@nﬂg‘*ﬁi gél?ﬁ&\fﬂolnn

't he acconp g.dra d
n@i e n@Eid0dcrEngent r ddtarg. tn nuthatchaemelry
tel evi sPor teﬁ%agﬂl? ' a|wj'y asr%I erei nbefore descri’ bed Wi t h reference to

t he. acco.mspmtwmg, draw ngs. _
if there is "a "s'fr"n't:hronlsed s:.gnal,: d:.splay:.ng ‘'said

_ telev151on channel at a- display locatlon on . the ma:.n-—screen

.and, 1f thereﬁls no synchron:.sed s:.gnal, recalllng channel

data from the next memory locatlon, T - _
repeatlng the above ‘steps to dlsplay a plurallty of
telev151on channels comprlslng a- first group at a plurallty of X

dlsplay locat:.ons on ‘a.main-screen;:

determlnlng whether a user command s:.gnal has been :anut

for changlng the dlsplayed television channels, o
on recelpt of a user command . 1nput, recall:.ng channel s

data from a new mefnory locat:l.on and repeatlng sald above steps

.-.to_- display a_nex: gr_oup of telev151on channels at the alsplay

. locations.

8. | A' mult:.-channel-— television. system substantlally -as

:herelnbefore descrlbed w1th reference to. or as shown 1n the _'

accompany:.ng draw:.ngs.
9. A method of controll:.ng a: multl—channel telev:.s:.on system

substant:.ally as here:.nhefore descrlbed w:.th reference to the '

. -_accompanylng draw:.ngs .




