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(57) Abstract

A television receiver system having PIP capability includes two NTSC tuners (124, 126) and signal processing arrangements (134,
143, 145, 136, 140, 142), and an HDTV tuner (122) and signal processing arrangement (132, 160, 162). In order to accomplish a CHANNEL
SWARP function, a controller (180) searches a table for data indicative of pairing of NTSC channels and HDTV channels, the NTSC channel
*| associated with the main channel HDTV source is tuned by the PIP NTSC tuner (126), and the HDTV channel associated with the PIP
NTSC source is tuned by the HDTV tuner (122). If the inset image (205) has no paired HDTV channel then the second NTSC tuner (124)
is controlled to select the channel formerly tuned by the PIP NTSC tuner (126).




broadcasts will occur over a period which may | ast sone fifteen years to
allow for normal attrition of the ol der NTSC teIeV|S|on 25 recelvers

During this period, television stations.will "sinulcast" (1.

si mul t aneously broadcast) their prograns on two television channels
allotted for their use by the FCC (Federal Cormuini cat i ons Commi ssi on).
Each of the two channels will- enconpass 6 MHz of ‘bandw dt h,
be contiguous. One 30 of the two channels w Il be the cUrrentIy assi gned

anal og NTSC channel, and the other will be assigred for transnission of
HDTV material. It is not expected-that al'l television
~stations will begin  broadcasting HDTV signal's on the sane day. |nstead,
the 35 television stations in a given geographic area will nbst probably
begin HDTV transm ssions over a period of a few weeks, nonths, WO
96/ 01020 PCT/ US95/ 06661

2 or even years, as thelr |nd|V|duaI finances permt. It is

envi si oned that television receivers produced during t he transition
period will include both an HDTV tuner and S|gnal processing section,

and an NTSC tuner and 5|gnal proce55|ng

and need not . -
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5 section. In this way, the television receiver could receive and

~di splay siwuodéniezb both systens. As not ed aFRETAISITYR6HL
television station in a given geographic area will have two channel s
‘dassigned to it. It is nost | i kely that these channels will not be
contiguous, nor even have a 1 0 nationw de pattern of .channel pairing due
to the realities of spectrumcrowdi n§. That is, there will be no fixed

rel ationship  bsiRAD SOPAPIAEP ARAMSS FORDETEVEVIGIO Hﬁwevmel

nunber . V\Mm T.a nals are
15 carried on t : _ , élag . FEMI e,

it is likely that the vig ; KD PLY SIGNAD RROCESSOR ssi ons as
one tel evision channel because the sane tel evision program may be

carried sinmultaneously on both channels. That is, a _ version of ,a given
t el evi sion ér_ogram in _t'ﬁbel\ﬁ@lteﬁbrlﬁﬁ?“m ‘E@l%’_‘%iﬁhédf@h‘jt% tRiPS@ﬁl@ﬁan_ne_l ,
at tge sa{rﬁ trmi&ég@; a%idSremésalsmamiﬁml% tovar %l?ﬁisliﬁnti&eHFE;FVféﬁrmEr hl s
aired on the pai.re nne 0 e.sa e n, station. e
nont echni cal &%%r!’gﬁoﬁfgél @copv ’t?é’ral)[ é}ﬁﬂ‘ﬁg ?qé%!?i\grﬁw‘&%ﬁqrﬁﬂ i ons,
wi || natural | highkpdefinition digisaly sigeatiesi red tel evi sion program as easily
as he has done in the 2pppafipTy i iR id& the vi ewer
Phe fl%)alt‘v_ \(digital high de I?T;HBH%&&Isé Rh

LE%T Eﬁé'nﬂ Pt.?xeié‘?igleqn grﬁysﬁmreyps@ tfeﬁ?ﬂiﬁe Liefm; 35@%@%@? s dogal egviwdteg
so that thincompatiblenwitipetiel vonhentiondlaNESE dreadwist estandakd dngi ven 3
Pt e P ) cRFEORRY: | Some, primagy difterciicsschRbvasi el bib, Murlls . 1,
a pi x-in-pix are: the HDTV system is digital while the NTSC system is analog,
the HDTV system uses a 16:9 aspect ratio while the NTSC system
15 has a 4:3 aspect ratio, the HDTV system will have 1125 television
scan lines while the NTSC system has only 525. Thus, if the
broadcasting industry immediately adopted the digital HDTV
system and abandoned the NTSC system, perfectly serviceable
NTSC television receivers purchased within the last few years
20 would be rendered obsolete and useless. To avoid such a result, it
is currently envisioned that the transition from conventional
analog NTSC-standard broadcasts to digital HDTV television
broadcasts will occur over a period which may last some fifteen
years to allow for normal ‘attrition of the older NTSC television
25 receivers. During. this period, television stations will "simulcast”
(i.e., simultaneously broadcast) their programs on two television
channels allotted for their use by the FCC (Federal
Communications Commission). Each of the two channels will
encompass 6 MHz of bandwidth, and need not be contiguous. One
30 of the two channels will be the currently assigned analog NTSC
channel, and the other will be assigned for transmission of HDTV
material. ' '

It is not expected that all television stations will begin
broadcasting HDTV signals on the same day. Instead, the
35 television stations in a given geographic area will most probably
‘begin HDTV transmissions over a period of a few weeks, months,



system the television receiver displays a main inmage and a small I nset
I mge. A common feature of PIP television receivers is 3 %@gﬂ@g{o Swap".
B f

A channewosﬂ%bozpeature allows a viewer to - change the t he .
two pictures on the scr een. The WO 96/ 01020 :

PCT/ US95/ 06661 .3 channel swap
feature is perforned by baseband si gnal sw tching circuitry which

switch the fornmer inset.inage signals2to the nain - . image proocessi ng

circuitry, emdvemi yedrsy las theirdndividuali fimgaces permit.ne Inget i nmage

VaTeg " Gigbnbll that television recefbel aI%"’.%rIﬁ‘ﬁEude s e 2 oy 1 s known
fromthe Somgnsitipeperipdt wiklvinclede rhothi gor HDFVatuner andl signakar ket ed in

Japan by SqskuceBiRgr Qidih, | ind-90 NTSe nefe%aﬁml nal igtekegieRg Ciroui try to

' I NT. C I d H I I
(et sopERe bl el B R ! b é‘sqaw%r"l%fl:gBbee of

di spl ayi ng d;sphnyn smmﬂsnref ebmhasystemml | picture in a variety of nodes
including a 16: 9 HDTV u and ‘an
' M&ed Igd‘gé H%Wéér%v?ﬁpl € u%“a-I-II §§ I’HII‘ ed

NTSC mai n plcture W|th ure that in
Japan t her e25985aphis araay wil} WYBE“&&#HBF%S amgﬁﬁﬂts@qﬁent tyls MAs§ are not -

‘paired” likely that these channels will not be conttguous, nor even have a
10 nationwide pattern of channel pairing due to the reahtles of
spectrum crowding. That is, there will be no. frxed relatronshtp
between the NTSC channel number and the HDTV channel {
number S | o o |
'Nevertheless, despite that 'fact 'th'at'the s'ignals' are
15 carried on two distinct frequencxes, ‘and . are actually incompatible,
it s likely that the viewer will come to regard the transmissions
as one television channel because the same television program
may be carried srmultaneously on both channels. That is, a-
version of a given television program in the NTSC format may be
20 aired on the NTSC channel at the same ttme that its corresponding
version in the HDTV format is aired on the pau:ed HDTV channel
of the same televrston station. The nontechmcal viewer, not fully
understanding the . system dtstmcuons, w1ll naturally expect to
tune his desired televrsron program as easﬂy as he has done in the
25 past. : . .
In order to free the v1ewer from havmg to remember
that NTSC channel 4 (for example) is paired wrth HDTV channel 41
(for example), a tuning-setup procedure will. be provrded so that
the viewer may specrfy whtch channels are patred in his, given
30 geographic area. _. o
PIP (1e plcture-tn-prcture, or Pix- m-Plx) cucuxtry is-
well-known in modern television recelvers In a pix-in-pix
system, the televrsron receiver dlsplays a mam 1mage and a small
inset image. A common feature of PIP televrsron receivers is
35 "Channel Swap”. A channel swap feature allows a viewer to
change the positions of the two pictures on the screen. The



With a correspondi ng NTSC channel. ' As noted above, it is
envi si onedWoOR01028| evi si on recei vers manufactured for uPETIUSIESIUNI t ed
States during the . next -few years will include both an NTSC tuner and an
HDTV 20 tuner. It is reasonable to assune that a dual -system (i.e.,

HDTV/ NTSC) tel evision receiver having Pl P capability woul d restrict the
PIP circuitry to process only one of thg two systens e., either NTSC

oot - 1ot ol (e a, pdhefte ?’eEQ‘Eéﬁ?Q“‘%?htb@emkﬁs‘z@@%Lo%% Rafeng,
recei ver sol oPll"FPleafpétthﬁh awmhc&lwfpmev\/amset image signads 30 thergpaimhe cost

of a conventijonge a&@dsen ediedlitfyONand §\ﬂﬁ@hVﬂfe féfiflerdfainl §aagé B! ced
out of the ] ¢ nformatelﬁi if the PIP circuitry v%reto be

desi gned to p?’%cg@“‘s"lE lmaﬁ?yp{)%@sﬁlpgt RIS Ysystems (i.e., either NTSC
si gnal s or HDTV 30 si grAl dyal-syseemt Giee. adighf DefimitiongT¥VNTSClof t he HDTV

system or tthlewNB%Créé’tﬁV I’?fcht Agsdi Ecﬂ{]dé‘éeﬁl’n&rﬁhﬁfj“lkrléno kes the

= br obl om | mieHmadey Sany KV aloQUTHo st siant Fresitere rBradued a84ap feat ur e
when the Pl P marketed dind Japen 59i iSopiyc Qor omwmenSI@@r eThe KW-3600KDent
?)g% bggg?gggg?kﬁxdﬁséﬁgﬁqug m%ﬂé '&%d dlsplay N)PQCQ s1gna9s and High
: 0 Definition analog S1gnals (i.e., the MUSE system). The KW-3600HD
television receiver is capable of displaying a main picture and a
small picture in a variety of modes including a 16:9 HDTV main
picture with an- NTSC small picture, and an NTSC main picture with
“an 16:9 HDTV small picture. It is noted that in Japan there are
15 only two MUSE channels, and consequently, they are not "paired”
w1th a corresponding NTSC channel.

‘As noted above, it is envisioned that television
receivers manufactured for use in the United States during the
next few years will include both an NTSC tuner and an HDTV

20 tuner. It is reasonable to assume that a dual-system (i.e.,
HDTV/NTSC) television receiver having PIP capability would
restrict the PIP circuitry to process only one of the two systems
(i.e., either NTSC signals or HDTV signals) in order to lower the
cost-to a practical amount. In this regard, it is noted that the KW-

25 3600HD television receiver sold in Japan at a price which was
from 20 to 30 times the cost of a conventional console television
receiver, and was clearly priced out of the mass market.
Unfortunately, if the PIP circuitry were to be designed to process
only one of the two systems (i.e., either NTSC signals or HDTV

3 0 signals), then the act of choosing either of the HDTV system or the
NTSC system for the PIP processing circuitry, makes the PIP
assembly incompatible with one of the two tuners. In such a case,
a problem -im'mediately arises as to how to perform a channel
swap feature when the PIP source and the main picture source

35 are on two different and incompatible systems, and when the PIP




4 processmg circuitry is [imted to operate on only one of the two

systens. A tel evision receiver system having PlP capabl lity
i ncl udes W@ 96810%nd second tuners and si gnal processing Sﬁl” B¥dnts for
receiving and processing television signals in the NTSC for rrat and a
third tuner and signal processing arrangenment for receiving and
processing television signals in the HDTV format. The tel evision
receiver includes a controller .responsive to user input for controlling

P1 P functi Opfacedsiny SHUAAES 10 irfitéd 20° BbBFE S0 ort CBBQ”Sl thdeRe Ommand,

the control ta rndicati ve 'of palring of NTSC
channel s SYSEEMBTV channel s. .1 f the main channel image is froman HDTV

source, its associated Nimxemnrrel:ewertsyndmbmaw PPIP Ngfgability uner. |f

then the HORABARE, HFE BB, Modnd, 1HRCE, A28 Sfihat B%{s%%zchaﬁﬁl CP?”Rﬁ"
HDTV chanﬁema@gsms at‘czrdrwmr«rmgweandtsmocessmsag@levmen signaleciond (i .

mai n) NTSC {x&eNTSE %ﬂhﬁpl lﬂi 4 %hird tﬂl@canahﬁgms%rebemeg former| ly t uned
by the firs anot

t
ovbod ment - FANEETIENschdn dRceying, 00 Bidcessigs; delexision Righels, i
channel s i s HDFVuformaed The tele¥isiomdedeiMet sinBhuddsc ascékip)lesi gnal s

transm “edfé’:)ho%sl\lé)&lﬁcpﬁ jnput 1 ‘l’HF '&Hul&‘f'i gelill)c@\ﬁt%r?sr vayn 3 g onse

automatlcal oaded er are n'the recerver. 25
FI GURE 11 éq/stm entpsing |cefd abpbemh ay.aam:@mmaw she ssantroller ecei ver

suitabl e fokeateheyid tableefomn\dard iifdicative of pairing of NTSC channels
and HDTV channels. If the main channel image is from an HDTV
source, its asSociated NTSC chahnel is tuned by the PIP NTSC .
tuner. If the inset image is from an NTSC channel having a paired

15 HDTV channel, then the HDTV tuner is controlled to select that
HDTV channel. If no HDTV channel is assoctated w1th the inset
image, then the second (1 e., mam) NTSC tuner. is. controlled to -
select the NTSC channel formerly tuned by the.first (i. e., PIP) NTSC
tuner.

20 " In yet another embodlment of the invention, data
relating to paired NTSC and HDTV channels is communicated via
Extended Data Services (EDS) signals transmxtted by a .broadcaster
during the vertical interval and automancally loaded. into - the

' proper areas of RAM in the receiver. -

25 FIGURE 1 shows a simplified block dlagram of a. telev1s1on |
receiver suitable for use with the invention. :

FIGURES 2a and 2b show display screens of a. televmon
receiver in accordance with the invention..
FIGURE 3 is an illustration of a flowchart showing the _

30 relevant portion of the control program for the controller of ..
FIGURE 1.

FIGURE 4 shows a simplified block dlagram of a portlon of
the memory circuitry of the controller of FIGURE 1.
FIGURES 5a and 5b are illustrations of a 16 9 dlsplay screen

35 showing a list for entering channel pairing information.



FI GURES 2a and 2b show di spl ay screens of a tel evision receiver in

accor dancayaiogmobdre | nventi on. . FIGURE 3 is an il | BSEP81506¢610f a

fl ownchart showing the 30 rel evant portion of the control programfor the
tontroller of FI GURE 1. FI GURE 4 shows a sinplified bl ock

di agram of a portion of the nmenory circuitry of the controller of FIGURE
1. FI GURES 5a and 5b are illusjrations of a 16:9 display screen 3
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o Showing a L1 st GERES oW \iinphiied' Biock UMt OF-a teleyigifh6/ 01020 |

shows a si nplTeceid@rhFwisablei oF auﬁe?ofwahtéwhﬁgumbodlmeeb fethgyitabl e for
use W th anotipglenidypdi nent of the I nventi on. ' FI GURE 1

shows in bl ock diagram t f ISl

whi ch recei ves andgpr ocﬁe@‘&‘gglstt gl é@ﬁ!’é’gglh BYO‘% Pﬂﬁrgmt ?‘gllﬁn ¥$% e‘%}#ﬁ{rgV | aBTV
format and 5m aduainsystlennrtalevnswmorwmx:hsmlms NInGlC. progesses telexisien s

~ equi pped wi't r%lgnﬁ‘ffdﬁ'gnsmxﬁﬁéeﬁln bWtﬁtH VURSm 4t afld SR 3 icodvERtiYnale! evi sion

2TPUP 1 0 pr oiosmsbrsushh 8h NISCapeSicl df TRCSATagS AUARSKaPGC & ARG he
screen picture tube for displaying HDTV television images in the
16:9 aspect ratio. The receiver of FIGURE 1 also includes a PIP
10 processor which is capable of displaying signals in only the
conventional 4:3 aspect ratio. This arrangement is advantageous
in that it makes use of the NTSC tuner when an HDTV signal is
selected for viewing as the main picture. Utilizing an NTSC tuner
for the PIP function is also economically advantageous in that
15 HDTV tuners are expected to cost much more than NTSC tuners.
The images produced in such a receiver are shown in FIGURES 2a
and 2b. In a sense, FIGURES 2a and 2b also illustrate the problem
to be solved. For example, if the screen display of FIGURE 2a is
being displayed when a channel swap command is issued, the
20 desired result is that which is illustrated in FIGURE 2b. Note that
the main image 200a of FIGURE 2a is different from the PIP image
205b of FIGURE 2b, and that the main image 200b of FIGURE 2b is
different than the PIP image 205a of FIGURE 2a. In both cases,
the main 1mage is a 16:9 widescreen HDTV image and the PIP
25 image is a 4:3 conventional (i.e., NTSC, PAL or SECAM) image. In
such a system a simple signal swap without causing a loss of
picture information, or causing geometric distortion, is impossible.
| In apparatus according to the subject invention, a
channel swap command causes the HDTV tuner to tune to the
30 paired channel of the channel which is transmitting the image
displayed in the PIP inset, and causes the NTSC PIP tuner to tune
to the paired channel of the channel which is transmitting the
image dlsplayed in the main picture area of the screen.
With the foregoing in mind, the apparatus of FIGURE 1,
35 for carrying out the invention, will now be described. RF signals
are applied to the iﬁput of a signal splitter 110. RF signals from a
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conventional 4:3 aspect ratio. This arrangenent is advantageous - in that

it makeswu§§ ofdhe the NTSC tuner when an HDTV signal is . pelussdiResil Of
Vi ewi ng as emaln picture. Utilizing an NTSC tuner for the PIP N

function is al so econom cally advantageous in that 1 5 HDTV tuners are
expected to cost nmuch nore than NTSC tuners. The i mages produced in such
a receiver are shown.in FI GURES 2a and 2b. In a sense, FIGURES 2a and 2b
also illustrate the problem to_be %ol ved. . For exanmple, if the screen

di spl ay of firsCdeipie orfssxgnabsphgedl 50 aredambimd aocﬂmmpesvﬁpanoRFand is

| ssued, th sul a t RE 2b.

Not e t hat %1&%1%391%%@ SHE Rgoﬁﬁmr EF%RE%f éellédéﬁ;ﬁrlg ﬁ"tﬂ%r ginﬁJ he PIP

i mage s)ftomajﬂaﬁ ,maiiy tengr 123 coman NTfgematrosurer FRE&URE 2b i s
di ff erent h?gertd&tﬂlpof@%g_%%&wi&ﬂ GSBEn%a 11P01241§Mpm$@§s le1 3t he main
I Mage 1S «a e 1S a

congent [ éngfg"(q? 3'0 liﬁlggge%%&seg tu@%ﬁfﬂ thI'Fﬁ tsth L%’?Vg syst em a

sinpl e si gmﬁntmmd \mnhmtareadwngomtrb ed by contrpllet ut80.i nConteallem, or

gggz;gflngqu@t rlhElu@'e§tzP'RAM‘ (Ea?ndbﬁp%é"dc*&seMemor ) 182, a CPU N apparatus

BT fungr Csntiah Pobsians tiﬂ%&%%%%@g@“@ﬁsﬁﬁ@mﬁ%iﬁ“?? e

transm tting6t heConmoHer 180limpyapeda i midriveoRipatensat mievvuproeesses, t he NTSC

(ransm 10 9§ 8icated Gyt SRkl kR L

screen. M 186 may qu rmtlm intewgdi oy extermahdto cootrgbisar BGis of FI GURE

1, 35 for @x{twm 980 &l Ic@mems Ocsthew ﬂ)ortﬁﬁx\é/ B@ d\%swbb?ﬁon RF signals  {

are applied taq the |nput of a g_n.al lji) tter 110 nals froma
receiver which aré not p txcula y relevant to t e %Jec

invention, such as a power umt 190, a deflecnon umt 192 and a

15 convergence assembly 194 '

HDTV main’ tuner 122 may be of the type known from

U.S. patent 5,235,424, (Wagner, et al.) issued 10 August 1993.
HDTV main tuner 122, 4:3 (i.e., NTSC) mam tuner 124, and 4:3
(NTSC) inset tuner 126, convert their respectrve recexved RF

20 signals to an intermediate frequency (IF) and apply the IF srgnal
to a respectlve IF amphfler 132, 134, or 136 HDTV IF unit 132
amplifies the signals presented to it and applles an amphfled IF
signal to an A/D (analog- to-dlgltal) converter 160 A/D unit 160
converts the IF signal from the analog domam to the dlgltal

25 domain, and apphes the resulting digital 51gnals to an
AUDIO/VIDEO DEMODULATOR unit 162. Those skllled in the art
will recognize that AUDIO/VIDEO DEMODULATOR unit 162
includes such known sub- blocks as an equahzer ‘and a transport
unit, not shown or discussed in detail because those sub- blocks

30 are not particularly germane to the subject invention.
AUDIO/VIDEO DEMODULATOR unit 162 separates video and audxo
signals, prov1des video signals to a first mput of a v1deo swrtch
' SW4, and provides audio sxgnals to one input of an AUDIO
amplifier block 164, which demodulates stereo ‘audio srgnals, _

35 amphfres the signals and apphes them to a pair of speakers 166.
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6 firstw@ykpiebo of signal splitter 110 are applied to t hBCTHUBY06661 an RF
signal switch SWM. RF signal switch SW selectively couples RF signal s
to an HDTV main tuner 122 or an NTSC nai n tuner 124, under control of a
controller 180. Splitter 110 also provides RF 5 signals to an NTSC i nset
tuner 126. Al three of the above- ntioned tuners are also controlled

by controller 180. Controller ., 180._.1nclu a RAM (.Random Acc

Mermory) 182, a CPU (dnmain Peies I g bnﬁ‘? aI'SiR% @Sel BERRUE 33"3 onl y
I\/Ermré) g 18gnit CDB6 r are! eros’k&'bnmptdm to réspectiveppoles, of mcl/@prswuﬂsor

or a dedicate I agmh

186 nmay be eléjrﬁg'bjiéxﬁ% %@gﬁl%b (?eo&gg(}{r'l % SW%F%% SQ7a3ntr H‘er 180
al so cont r ol sOpRTALS lpdﬁpﬂml@llb)r @ﬁé’fteelaé\ﬂtgﬂbrpn ery §€E¥f913r°f/\/rﬁ%f%l & not
particul arly 180, EVQ‘BE érh(fx S\Ghe¢ible comdet) bPrswiselc [SW2 & romaectedi t

190, a defl ectl '
HDTV nai n ¢ unkr TS BB, o éﬁg%ﬂa Ilﬂ@bgﬁ BENMORGLATOR 43 1’%8 235, 424,
(\Wagner, et ad:on)vermsmkml IR sigmpdisto 39b3sebandHAT3/ video signal angzapphss it . e.
NTSC) main tupe %‘BF%%vértér :Imf NUSOrof N g‘ital Ll'ﬂﬂfve%ﬁ@n COTWE 'reshlfRig

respective recelved t'o an,Jnt
app}oy the | F digitad signal is prov1 ed to a PIP unit 1 l7a}or sam %lfﬁxngc%ngil F) and

10 storage under control of controller 180. The output of PIP unit
| 147 is applied to one input of a Wide Screen Processor (WSP) unit
144, | |
The wiper (i.e., movable contact) of switch SW3 is
connected to the input of an MAIN IMAGE DEMODULATOR 140
15 whlch converts the IF signal to a baseband NTSC video signal and
applies it to an A/D converter unit 142 for digital conversion. The
resulting digital s_ignal is provided to the other input of Wide
Screen Processor (WSP) unit 144. ‘Wide Screen Processor (WSP)
unit 144 co'nvert_s the received 4:3 NTSC signal into the 16:9
20 format, or creates a combined image comprising a 4:3 main
picture and a POP (picture-outside- -of-picture) wherein the POP
image is supphed by PIP unit 147. The output of Wide Screen
- Processor (WSP) unit 144 is applied to a SCAN CONVERTER unit
146 for conversion to HDTV scan rates.
25 . The output of SCAN CONVERTER unit 146 is applied to
' one input of video switch SW4. Switch SW4 operates under
control of controller 180, and selects one of the two signals at its
inputs for application to VIDEO CONTROL unit 150 for
amplification. VIDEO CONTROL unit 150 applies the amplified
3 0 signal to the input termmals of a display device 170. Of course,
display device 170 may be a picture tube, a set of projection
tubes, or an LCD (quuxd crystal dxsplay) device.
' AUDIO unit 164 operates under control of controller
180, and includes audio selection circuitry for selecting the proper
35 audio signal which accompanies the main image. In this regard,
- AUDIO unit 164 has a second input for receiving AUDIO signals



to a respective |F anplifier 132, 134, or 136. HDTV IF unit 132
~anplifi e&é-gszoéﬁ%gnal s presented to it and applies an a”poi’éf/ﬁﬂvs}ogsﬁ si gnal

to an A g-to-digital) converter 160. A/D unit 16 converts the
| F signal fromthe anal og domain to the digital 25 domain, and applies the
resulting digital signals to an AUDI Q' VI DEO DEMODULATOR unit 162. Those
skilled in the art will recognize that AUDI O VI DEO DEMODULATOR unit 162
i ncl udes such known sub-bl ocks as an 8qualizer, and a transport unit,

not shown OfssdicPdted SWethi theiqﬁahl wps@uagnhhoaﬁdwhhhhoalﬁxth& are not
particul arl er.rane to the u'JcﬁeCt MODULATOR

unit 162 seff4FiYB§ 8PGI S sgcxatecg ‘&th g‘e [MIWI gjé‘gev/l %‘SB ignals to a
first input of a vi deBOSMER:ISUPPEY unitnd 9py dnclidss shothostandbgl and o one

!ngg;I gf a\/\%? 'uﬂgf Pom?béeﬁﬁgngl %EFE%TMH?ﬁem ?gﬂ)‘?ﬁglft gtE egpgggg?s
166. ggp@t@ézéi) and vertical (%) de eetron signals, and convergence
PCT/ US95/ 0666it 194 controls proper regrstratlon of the lle G7_and B, l%ogor 4:3
P ons conncgebhis Bl of ﬁé@? de¥i6h 42051 Bn1/ 0 owitoh - arrangement 138
conpri sing video swi tthesomuatiandofvs "obianhel swap” feature according to
the subject invention will be descrlbed with reference to FIGURES
10 2a and 2b, the flowchart of FIGURE 3, and the memory
arrangement ‘of FIGURE 4. In FIGURE 2a, a 16 9 HDTV 1mage of a
yacht race is received and displayed as the main image 200a, and
a 4:3 NTSC 1mage of a foot race is recetved and displayed as an
inset xmage 205a. The problem to be solved is exactly how should
15 these two images be swapped to produce ‘the dtsplay of FIGURE
2b, given that the images are in totally dtfferent formats '
The' "SWAP" is accompltshed by use of that portlon of
the control program of controller 180 whrch 1s tllustrated in
FIGURE 3. Step 300 is entered upon recervmg a command from a
20 remote control unit (not shown) At step 310, the command 1s
examined to determine if it is a swap command If not, the
routine is exited at step 380. If it is a swap command the pix-in-
pix circuitry is checked at step 320 1o see if 1t is actlve If not, the
routine is exited at step 380. If $0, _controller 180 determines at
25 step 330, if the main image is from an HDTV source If it is, (as
shown in FIGURE 2a), a search is made of memory to fmd 1ts
paired channel. : '
Tummg for a moment to FIGURE 4, a memory array
400 is shown comprising four portlons 410~440 Pornon 410
30 stores in locations 411-416 NTSC channel numbers entered by a
user either directly or via an autoprogrammmg mode Portion
420 stores in locations 421-426 HDTV channel numbers entered
by a user. The channel numbers may be stored such that, for
example, the HDTV channel number m locanon 421 1s palred with,
35 or corresponds to, the NTSC channel ‘number stored m locatron
411. Note that location 426 contains the code 00 a nonexistent




bperate independently of one another under control of controller 5 180.
The wi per %o sn10290vabl e contact) of switch SW2 is connect e@tT/USIS/666Ne

i nput of an I NSET | MAGE DEMODULATOR 143 whi ch converts the IF signal to
a baseband 4:3 video signal and applies it to an A/D converter unit 145
for digital conversion. The resulting digital signal is provided to a
PIP unit 147 for sanpling and 1 O storage under control of controller 180.
The out put of PIP unit 147 is appliéd to one input of a Wde Screen

Processor (\\sPhamnmglt number4dndicating that NTSC. chanaeli 22rhqs ne paimedabl e

contact) of sHPTY SHBnhdl at thRNEAR. €dMetndrie lodition aB0aRoMA! bhd VAGE
DEMODULATOR 14 |c$1 co Vﬁ{ts the | F. si t0_a baseband,NTSC vi deo

1 wh al
signal and cgﬁ?)‘bai Qumper oL 5 ey qyre Tha: unma“_‘mgmftglfe’dpﬁgtal
conver si on. Timemory rlecation ng4Qi holdsl the¢ gelrdnned pumbededf tthet icarrenibky- | nput
of Wde S : o ] ' S eEN C 5P
unit 144 coﬁvgl?t??fﬁg&r gilég\ée((jvgﬁ% #\wﬁbs‘gl glégcr{lal?@'ciﬁnﬁpﬁg é‘gag g%% gmt ,')o'r
creates a conBPfefl iTABE PEREIAMINIG dechmiqRgs nwhich gnay be used dopop
(pi ctur e- out shskocidtePas INTSIC ‘vhenigélnahd carlPBDTV changel, i therpphagdedy PI P

'o a scan cowaistshy bt € Slctis. or SURERY einteiRTl Hcifid aleds 5P ' °
The out put of wberel thendarTER et foumd.i s Thepinvemtion is nagnintended tof bei deo
swi tch SW 0STinitdd 94 tRP VDR Of UMART structug@Nhided, of control ler 180, and
CONTROL. unit 150 for 0 eI PIoSEnt 3AMPYERS (BRINRE-E w fiD HB) PIGRNE 08 ( he
anplified 30 séqpived tfoomhehammalt 41 candneies inset a(idi s NBYCY epicame 1ig0. O
course, Aredlided FFAthCEndrifel "B, PRe%18h 34l of! HRSUKE S£! curBii@ €Ct! on
180 examines memory location 430, finds that HDTV .channel 41 is
15 stored in location 421, and determines that channel 4 (stored in
memory location 411) is its paired NTSC channel. Channel 4 is
then temporarily written into the main picture channel memory
location 430. At step 350, a check is made to see if the inset NTSC
picture has a paired HDTV channel. That is controller 180 checks
20 memory location 440 and finds that NTSC channel 13 is stored in
memory loéat_ion 414, and checks memory location 424 to
determine that channel 47 is the paired channel. At step 360,
channel 47 is then temporarily written into inset picture channel
memory 440. At step 370, the values in memory locations 430
25 and 440 are switched, and tuners 122 and 126 are tuned
accordingly. ‘The result of this procedure is shown in FIGURE 2b,
and to a viewer appears to be a simple image swap, when, in fact,
it was actually a retuning of each of two tuners. In the event that
there is no paired‘HDTV channel, then switch SW1 would be
30 switched to apply signal to NTSC main tuner 124, and main NTSC
tuner 124 would be activated to tune to the channel formerly
displayed in the inset. _
FIGURES 5a and 5b show a list for entering the data
associating NTSC channels with counterpart HDTV channels. In
35 FIGURE 5a a display screen 500a shows an NTSC channel list 510a
- and an HDTV channel list 520a. The NTSC channel list. 500a




tubes, or an LCD (Liquid crystal display) device. AUDI O uni t
164 oper gFsxoipyger control of controller 180, and i nGlciesnsaskét O
selection circurtry.for selecting the proper 3 5 audi o signal which .
acconpani es the main image. In this regard, AUDI O unit 164 has a second

i nput for receiving AUDI O signals WD 96/ 01020

PCT/ US95/ 06661 : 8 associated wth

the mai n NTSC si gnal, and athirdii nﬂ)@[ for  receiving audio signals

associ at ed indlhdeechianmel dEaCwhighalimay have been: autoﬁﬂﬁﬁﬁllSUléﬂlefednit

190, includ th atl S ON uni t
192 provi deg& ?ﬂ @{? g%wg fugﬁ\f}ghl E@E dlegnh%t::)g{'gﬁgﬁ and
convergence° us§ ‘i'lt a“%]ohﬂ W%p@“t?wﬂgt P&’M dhewOQm@qu@acdhd B,
col or Si byvationon - Ali iisey $304,Cin Lotnbination with the teXhemessagat hpn of a

desr becd wii BoRR (. 36§ cHotp b dicatssthal Wediiset HCH siemaite of °r1 aure
3, and the HE¥BYychannelrawaber for sherHQJRE ahannel Anchie local wievsing HDTV
i mage of a areay@hiéh cRtes énaﬁsw?s(.aeﬂaﬁaphayﬂuasHtmme'Sh' mage 200a,
and a4 ﬁlustrates "Hhe® way ahe cilsts "would ﬁooﬁcgh\égdtt?endus%}s tlegai}/)gdhl%s an
initial setup procedure,: and FIGURE 5b shows the - way the lists
10 would look when the user has finished entering the data for
corresponding HDTV channels. Note that the HDTV list location
corresponding to NTSC channel 22 still contains the code 00 (
indicating that channel 22 in this example has no corresponding
HDTV "paired"” 'chaﬁnel Elements of FIGURE 5b° ha'v'mg similar
15 reference numerals to-those of FIGURE 5a serve the same purpose
and will not be described again. '
Alternatively, the "paired’ channe'“ data can be 's'em
- via the Extended ‘Data Services ((EDS) signal, now béing ‘transmitted
- during the vertical interval of some television programs, and can
20 automatically be loaded into -memory. Apparatus for '
accomplishing this task is shown in FIGURE 6. Elements in FIGURE
6 bearing similar reference numerals to elements ‘of FIGURE 1
serve the same.function and will not be described again.
Referring to FIGURE 6, a data slicer unit 685 receives a composite
25 video signal mcludmg closed caption or EDS ‘data from =~
demodulator 640. . Data slicer 685 separates the EDS data from the
video signal and supplies it to controller 680 and ‘a Closed Caption
OSD Processor unit 681 via a conductor array, generally
designated 687. Output signals of Closed Caption OSD Processor
30 unit 681 are applied via' A/D converter unit 646 to Wide Screen
| Processor (WSP) unit 644 for display on the display"s_crée'n of the
receiver. EDS data concerning paired HDTV and NTSC channels are
identified by controller 680 and loaded into" the'-appropriate tables
in RAM 440. In this way the user is relieved of the task of
35 entering the corresponding HDTV channel numbers during a setup
procedure. The term "controller”, as used herein, is intended to




I nset | mage 205a. The problemto be solved is exactly how should 1 5 these
two i mages Wesssaped to produce the display of Fl GURE RECT/G$95406661 hat
the images are in totally different formats. The "SWAP" is
acconpl i shed by use of that portion of the control programof controller
180 which is illustrated in FIGURE 3. Step 300 is entered upon receiving
a command froma 20 renpote control unitignot shown). At step 310, the

Coutine i3 exi TR CibRoMBEE RS sicrobobiple R B ARIEY Cooblpol 0t 110,
circuitry is chdegiatedciseuiss,3andt thesdika.f it is active. If not, the

routi ne is exi _ted at St?ﬂltﬁSQgh'NTﬂC m?ﬂidtokﬂgﬁhlsl_?&eQ@:Elﬂidﬂlﬁe%éﬂti&ﬁd?tep
330, if the main e is fromﬁm HDTV..sour ce wn in

| ma ) If Lt is as. .sh
FIGURE 2a), a VoS reRamBles oIt thespseificayion.  the jsubject invenkion, it Alto
- Turning for 3 equadly applicatereo £ AR oerSECAMr fgrmat tdevistors sigmalspapdi si ng
four portions thtOr)- "cdiivehtiBfial 1elet2sishOs ald", | aCaseANRefeld; 446 NTSC
channel nunbers %gifge ga/ a lllser el { her direct éeor via an
aut opr ogr anmi rigteRdsd topinglude all ielgvision csigpals) systems surrently, gisedrio
channel nunberproducer 04:3 abpeat vatés .imfdpe.channel nunmbers nay be stored
such that, for exanpl . | i .Qcat i i S
paired with, 3 5 or corr‘gggéﬁgglfé,%'?@gmée{h%ﬁﬁglQn‘{lﬁb@eggg_{é@% fsh
| ocation 1@Qiexpligitly mentionedatinothesdisclosedii embodimenticon, skillednii st ent
the art will immediately recognize that the same problem arises if
the main image is 4:3 and the inset image is 16:9, and the scope of
the following claims is intended to encompass such a situation.
Although a PIP image is disclosed in the described
15 embodiment, one skilled in the art will know that a POP or a
cropped side-by-side display of the images is equally possible,
and such displays are intended to be within the scope of the
invention,
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channel i me. Menory |ocation 430 holds the channe

the currently-tuned nmain picture, and . nenory |ocation 440 hol ds the
channel nunber—ef—the—eur+entty- 5 tuned inset inmmge. The above-described
menory array Is only . one of many progranm ng techni ques which may be
used to sm E l hannel b2d an HDTV channel, others may be
vari ations of or sw@mnters to speC|f|c ar eas

where the data may be ound The invention is not |ntended to be 10

I|mtedtothetype of data structure used. = = : In the present
exanpl e, the mairl.(i. @&\, telgMisjorpi sytstera |c9mpnsmge| ved from channel 41, and
the inset (i.e., NISCy Qbﬁggggoha mngpcgez\ég 2&2%(?}3{' Eisszﬁgt 340

of FIGURE 3, controller
HDTV chanrilarﬂ@geénqn% (1361483, iﬁg) t FB?FWZ% BEQ"@ISM%sa t hat channel

4 (storﬁd i nelevisionDEignabcial iaovoAtdntionall formai, reﬁld Ni$¥6nghanneltpuehannel 4
IS then t r N mam)ry

| ocation 4o R Sh YEISibRsigtyP, dr"Sall BpPeftha SR

pi cture has developast mﬂvconannapnatmunet 1260t beinge responsivectes 20 menory
| ocation 44Gimpdedrtpsts sigill; NTSC channel 13 is stored in menory | ocation

414, and ecks menory | et €rm.ne that, channel 47 is the -
pai r ed cﬂﬁnel At sty g@v} u'&‘FFalgig;) A?f’%l §13"r?énp’foé’ﬁﬁ§}|“§r| ly witten into

{

i nset p| ‘ct urarragement (132 160,162) for . recexvmg and -processing a
television signal in an HDTV format, and havmg an_output at
which said televmon 51gnal of said HDTV format is developed, said
HDTV tuner (122) bemg responsive to a second control signal;

15 user- operable data mput circuitry adapted to receive
user-entered data or commands, _
" a controller (180) responswe to sald user-entered data
or commands for generating said first and second control signals;
| memory circuitry (182) coupled to said controller
20 (180) for storing data (400) indicative of a pairing of a first
television channel broadcasting in said HDTV format with a first
television channel broadcasting in a conventional format, and a
second television channel broadcasting in said HDTV format with a
-second television channel broadcasting in said conventtonal
25 format; :
a picture-in-picture processor (147) having an input
coupled to said output of said conventional tuner (126) and
having an output at which picture-in-picture V1deo signals are
generated; and
30 a further video processing umt (144) for recelvmg said
television signal in said HDTV format ‘and for receiving said
picture-in-picture video signals and producing a combined si'gnal'
which when displayed' on a display screen (170) causes the
display of a main image (200) in HDTV format and an inset image
35 (205) in said conventional format;

chayg%%ﬁggw I ndi cating that NTSC channel 22 has p&,ﬁfﬂ nu%i) HDTV |

A\



Frermry 440. At step 370, the values in nenory Iocati'_ons 430 25 and 440 are
sw tched, aMG9/0m920s 122 and 126 are tuned accordi ngly. FOBUS#5#6661 Of
this procedure is-shown in FI GURE 2b, and to a viewer appears to be a

i f h of
Puotaner o ehe NI ||||lEll||1’ﬂ@|1|lN|Jr i no paired HDTV channdl . then
switch SW woul d be 3 0°swktched t6 appl$ signal to NTSC main tuner 124,
and main NTSC  tuner Js?a«idw@éﬂtéowe %@80)/%efésbenggf\&&%stégﬁeﬁhg“gg' &0 a

formerl inse
|i st fo)r/ ent er%ﬁesﬂél’acom'ﬁ% cYik isaid Nassz-operable datac MRRunt er par t
HDTV channel s. cikeunitrys wheBUsaidS first HIDPVayhannelefs 50fkad Pyowaid HDTSC channel

list 510a We?n(lﬁaxvf&pﬁaﬁdlﬁé S§a152%nTﬂﬁaé\gsa%acr}%%%eﬁl hat ~00a

WO 96/ 01020 88/ 06661
10 i ncl udsCnvERtianal stele visiom Ghapnsh bragdeasting oimata saidy ent er ed

via an aut opr ogprevesitiogial umalnchiﬂ@elHWthlﬁiéamb?' shicﬁg%drlﬁvr@’é'ﬂ&nﬁl turfdk
ful hannel 12%h 0 ni_ng, on ode
ocati on. A cuf128) EEoRrERgitE Naf dnl ek’ RS cSaishs gkt oof seid ne
bot t om of the @@DBdnHD'Bﬂl chaamnelt fort providisgrsaid mairenineaget IQEOO) and
causes tuning of said first conventional channel for providing said
10 inset image (205).

2. The television system of claim 1 wherein, o
said conventional tuner (126) is an NTSC tuner.

15 3. The television system of claim 1"wherein,
said conventional tuner (126) is a PAL tuner.

4. The television system of claim 1 wherein,
said conventional tuner (126) is a SECAM tuner.
20
5. The television system of claim 1, further comprising:
circuitry coupled to said controller, for receiving and
processing auxiliary data transmitted during synchronizing
- portions of said conventional television signals, said auxiliary data
25 being indicative of the availability of an associated HDTV channel:
and
said controller, in response to said auxiliary data
indicating availability of an HDTV channel associated with said
second conventional channel, searches said memory circuitry, and
30 retrieves a channel number of said second HDTV television
channel and causes tuning of said second HDTV television channel
for providing said main image and causes tuning of said first
conventional television channel for providing said inset image;



HDTV channel nunber for the HDTV channel in his |ocal view ng area whi ch
correspo SC channel 4. Thus, FIGJRE 5a illustr 1e.way the
lists V\D&%gé'@f;%{FV\hen t he user begins his initial set ugﬁﬁ%ﬁﬁg’:, and
FI GURE 5b shows—the—way the Tists 1 0 would | ook when the user has finished
entering the data for ondi ng HDTV. channels. Note that the HDTV
list |ocation. (\L“\ Q\H&mgmﬁ 0 NTSC channel 22 still contains the code
00 i ndi cat i ngBFARTTCNdalned in th#s exanpl e has no corresponding

HDTV "paired" channel. El‘enents of FI GURE 5b having sinilar 15 reference

numeral s to those of ELGJRE: 53 6erve . > pyrpose . —and will not be
dgscri bed again. SEQJ%%H%IPCXIYIE h%s%ofpgg';too#h - CTHEIINg O h%mn%“ne ata
can be sent Swapicommandy vimdeaid Duser-epenable sd¢EaD)put @wirduitryowndeimg

transm ttedrespshisel 78 §dia Wakili&y datd Ghdidatiiig SRifavaflaBllis) YF BROYT ars,

and can 2 ti,cal |y -be”l gadéd -i.nt o nor y. aratus-for, ..
acconpl i s% _ W SCQWY.%SSQH&%&WI% é@% S_@."\éﬁflef‘r\gﬁ_,ﬂmﬂﬂnﬁl &glreisiong -
beari ng si michannekf cawsese tuningr af ssaid s¢comhtconventiofaREelevisionefee t he

same functi i Ld: ANGiai R Es FIREL A Nrrning B i fo FIGURE 6, a
data slicer ﬁ%ﬁmggggrlgcgh}gs"gsg%rr‘dpr{c%gi%taggg%q\??ai&%g_ gé\g ?ﬁ'ﬁél udi ng cl osed
caption or ES3VERHanak delevisiganghanaeh fopsproviding said cinsessnagparat es t he
EDS data fromthe- video signal and supplies it to controller 680 and a °
Cl osed ion Processor unit 681 wia a.conductor- array, generally
desi gnatczgi 687. But pﬁ“’"stf3 é?'?“qusé?@sgé CAPD; 3nVEEFF 1By ocessor 3 0 unit 681
are applied via A/ D céaaidecoaventibnaloagnero (V26 iScareNTSC Paneressor ( WEP)
unit 644 for display on the display screen of the =~ receiver. EDS data {
concerni ng paired HRIV and NT.SC channel re _ identified by controller
680 and | oaded igt oDElPFe ISISYIRRi SYtem, 9 eéalm 5 w?xerem, _
said conventional tuner (126) is a PAL tuner.
8. The television system of claim 5 wherein,
said conventional tuner (126) is a SECAM tuner.



in RAM 440. In this way the user is relieved of the task of 3 5 entering
t he corresp@edma2HDTV channel nunbers during a setup pr BCENIBSSR666ihe
term"controller", as used herein, is intended to WO 96/ 01020
PCT/ US95/ 06661 ' 11 i ncl ude

m croprocessors, mcroconputers, dedicated control integrated circuits,
and the |ike. _ Al t hough NTSC format signals are explicitly
ment i oned in the exanples in the spégﬁf'i cation, the subject invention
is also 5 equally applicable to PA, or SECAM format television signals,
and the termgconventional tel &4sion signal s"@ as used herein, is

i ntended ‘to i ncl ude\al | tgevisio.si_%u | s systens ent| y used to

D

produce a 4:Q\ 9 t) 1AL ge.| o Al a 16:9 main i mage
and a 4:3 in i ip 1 0 expl cg%ymx_u.ened_u. \ t he/ di scl osed
enbodi nent, orje skillled]i the G Ml imedigte recogni ze that the
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tropped side-by-side display of the inmages is equally possible, and
such di splw@9661020 i nt ended to be within the scope of the PCT/I$R30Hon.

WD 96/ 01020 _ PCT/ US95/ 06661

1 2 1. A television system conprising: . a
conventional tuner (126) and signal processing 5 arrangenent (136, 143, 145)
for receiving and processing a tel evision signal in a conventional
format, and having an output at whi ch §§Th tel evision signal of said
conventional format is devel oped, said conventional tuner (126) being
responsive to a ~+st—controt—stgmat—10 an HoTv_tune 122)

and signal progessing arrangenent (132,160,162) for receiving Z:dz

processing a tel evision signal in an HDTV format, and having t qut
at whi ch saild tel evision signal of saidlﬁvQ/fornat is develo 2~sdi d

HDTV tuner (122),being responsive to a secofd Wontrol signal; 1 5 .
user-operable dgf\a input circuitry adapted Ap [gceive
K] N
e ———— % - - .
_ : 44//
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FIG. %b - 2000 205
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user-entered data or conmands; - a controller (180) responsive
to said use¥086i092d data or conmmands for generating saiRCHUSISH66s0d

second control signals; menory circuitry (182) coupled to

said controller 20 (180) for storing data (400) indicative of a pairing of

a first tel evision channel broadcasting in said HDTV format with.a first

tel evi si on channel broadcasting in a conventional format, and a second

tel evision channel broadcasting in said H;gﬁ?ornat with a second
ntional 25 format;

t el evi si on channel broadcastl said co

a picture-in-picture procesg 36Gwvi ng an i nput coupled to said
out put of said conventi onal

126) and havi ng an out put at which

pi cture-in-picture video S|gnal are generated; and 3 0 a
further video processing unit (X44) for receiving said tel evi si on signal
in said HDTV format and for-re . pi cture-in-picture video

si gnal s and prodUC|NQ)- Ml ~310hi ch when di spl ayed on a

di splay screen (1 -
format and an |n<et |nage
96/ 01020

By of a main inmage (200) in HDTV
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Said controller
command Vi

HDTV channel is
i mage and said
sai d conven
(126) for provi

second HDTV channel

tuning of said
- 1 mage (205).
said convention

system of claim 1 wherein,

a PAL tuner.
sai d convention
tel evi si on syst
coupled to said

180)

ser-operabl e data i nput
tuned by said HDTV
second 5. conventional

in response to the entering of a

circuitry mhgﬁgggﬁﬁw¥€¥g

tuner (122) for providing said main
tel evi sion channel broadcasting in a

tional format channel is tuned by said conventional tuner
ding said inset inmage (205), causes tuning of said
for providing said main_image (200) and causes

first conventional channel 4/f
2. The television systemof claim21 wherein,
(126) is an NTSC tuner. 1 5
sai d conventional

4. The television systemof claim1l wherein,
al tuner (126) is a SECANItuneE?QZO 5. The

al tuner

emof claim1, further conprisi
controller, for receiving and processing auxiliary

r providing said 1 0 inset

transm tted dur
tel evision sign
availability of

i ng synchroni zi ng portions of said conventi onal

al s, said auxiliary data 2RAMei ng indicative of the
an associ ated Hgfyv channel; and 420
/ J
NTSC CHANNEL HDTV CHANNEL
NUMBER NUMBER
MEMORY ARRAY MEMORY ARRAY
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412 6 4224 43
413 8 423/ 45
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416+ 22 4264 00
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4304 41 4404 13
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Said controller, in response to said auxiliary data  indicati ng{
avai |l abi | i WO #40182¢ HDTV channel associated with said sedSTPLYPRELL i onal
channel, searches said nenory circuitry, and 30 retrieves a channel nunber

of said second HDTV television channel and causes tuning of said second
HDTV tel evi si on channel for providing said main i mage and causes tuning
of said first conventional television channel for providing said inset
i mage; WO 96/ 01020 :
PCT/ US95/ 06661 14 said
controller, in response to the entering of a channel swap command vi a
sai d user-operable data input circuitry and in response to said
aUXi | | ary dat a | nd| catina nonavailahi lit \,’ nf__an S_W| at ed
with said secopd conrv-em—rgm 5] on o ani oN sai d
second conventfi onal |t eNEXG GHANNELS 510avi di S ﬂ é ge %%Qac huses
tuning of said firs{ _ conventional el evisi channel for prowvdi ng|said
inset image. |1 O 6. THe televis m of _cl alln 5 wherejn,
sai d conventidnal t{mer (12 s an Scibmer. _ 00
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5. ThECHHSHYMRES
tuner (126)

sai d conventi onal

15
6/6

7 The tel evision systemof claim5 wherein,
t uner.

convent i on¥MOWOXP (126) is a PAL tuner.

system of claim5 wherein,

a SECAM
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