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CHANNEL 5 The subject invention concerns the field of television receivers,
and relates specifically to a television receiver for tuning both NTSC
(i.e., conventional) signals and HDTV (i.e., digital high definition

w descreen) signals. 1 0 . The HDTV (digital high definition

wi descreen tel evision) system proposed for use in the-United States is
totally inconpati bI e wth the NTSC broadcast standard in use today. Sone
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whi |l e the NTSC system | S ARPE ; uses a aspect
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ratio while the NTSC sysT® he HDTVsystemW|
hgve 1¥25 tel evision scan I|nes Whl le the NTSC system has only 525. Thus,
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and usel estning bothi NT. &&mla,rmennonal)l signals and |HIDTV (i.e., digital

high definition widescreen) signals.

10 The HDTV (digital high definition widescreen
television) system proposed for use in the United States is totally
incompatible with the NTSC broadcast standard in use today.

Some primary differences between the two systems are: the HDTV
system is digital while the NTSC system is analog, the HDTV

15 system uses a 16:9 aspect ratio while the NTSC system 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 broadcastmg
industry immediately adopted the digital HDTV system and
abandoned the NTSC system, perfectly serviceable NTSC television

20 receivers purchased within the last few years 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

25 normal attrition of the older NTSC television receivers. During this
period, television stations may "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

30 not be contiguous. One 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 geographxc area will most probably
begin HDTV transmissions over a period of a few weeks, months,



envi sioned that the transition fromconventional analog NTSC standard
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display signals of both systems..

As noted above, each television station in a given
10 geographic area will have two channels assigned to it. It is most
likely that these channels will not be contiguous, nor even have a
nationwide pattern of channel pairing due to the realities of _
spectrum crowding. That is, there will be no fixed relationship the N |
NTSC channel number and the HDTV channel number.
15 -Nevertheless, despite that fact that the signals are
carried on two distinct frequencies, and are: actually incompatible,
it is llkely that the viewer will come to regard the transmissions
as one television channel, because the same television program
may be carried simultaneously on both channels. That is, a
20 version of a given television program in the NTSC format may be
aired on the NTSC channel at the same time that its corresponding
version in the HDTV format is aired on the paired HDTV channel
of the same television station. The nontechnical viewer, not fully
understanding the system distinctions, will naturally expect to
25 tune his des1red television program with a single selection, just as
he has done in the past. -

In order.to free the viewer from having to remember
that NTSC channel ‘4 (for example) is paired with HDTV channel 41
(for example), a tuning-setup procedure will be provided so that

30 the viewer may specify Wthh channels are paired in hlS given
geographic area.

A dual -system (1e ngh Definition TV/NTSC)
television receiver is known from the Sony KW-3600HD television
receiver, produced and marketed in Japan by Sony Corporation in

35 1990. The KW-3600HD includes circuitry to receive and display
NTSC signals and High Definition analog signals (i.e., the MUSE



envi si oned_that television receivers produced during the 5 transition
period w | VO%801%e both an HDTV tuner and si gnhal processi HQT%%&IMW and
an NTSC tuner and signal processing section. In this way, the televi _s_l on
receiver could receive and display signals of both systems. As noted above,
each television station in a-given 1 0 geographic area will have two
channel s assigned to it. It is npst bikely that these channels will not be
conti guous, nor even have a nationw de pattern of channel pairing due to
the realities spectrum crowdi ng. That is, there will be no fixed
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HDTV and NTSC broadcasts which are transmitted from the same
station as a single channel, and therefore the viewer will expect
each station to have only one label (i.e.,WTTV). Thus, a problem
exists in how to perform a tune-by-label function in a combined
15 'HDTV-compatible and NTSC-compatible television receiver when
at least some television stations have both an NTSC channel and.
an HDTV channel assigned to them.
The inventive television receiver system includes a
first tuner and _signai processing arrangement for receiving and
20 processing television signals in the HDTV ‘format, and a second
tuner and signal processing arrangement for receiving and
processing television signals in the NTSC format. The television
receiver includes a controller responsive to user input for
associatin_g a pair of television channels, one being an NTSC-signal
25 carrying channel, and the other being an  HDTV-signal carrying
channel. In response to a channel selection, a controller searches
a table for those channels which are associated with that
particular channel number. If an HDTV channel is associated with
that number, the HDTV tuner is controlled to select the HDTV
30 channel. If no HDTV channel is associated with that number, the
NTSC tuner is controlled to select the corresponding NTSC channel
In a second embodiment of the invention, the
television receiver includes ‘a controller responsive to user input
for associating a single label with a pair of - television channels, one
35  being an NTSC-signal carrying channel, and the other being an
HDTV-slgnal carrying channel. In response to a channel selection




25 tune his desired television programwi th a single selection, just as he
has done woetmz2past. In order to free the viewer from hapdfgsdsedsgenber
that NTSC channel 4 (for exanple) is paired -with HDTV channel 41 (for
exanpl e), a tuning-setup procedure will be provided so that 3 0 the viewer
may specify mhich channel s are paired in his given geographic area. A

dual -system (i.e., H gh Definition TV NTSC) tel evision receiver is known
fromthe Sony KW3600HD t el evi si on 4ecei ver, produced and nmarketed in Japan
by Sony Corporation in 35 1990. The KVV3600HD includes circuitry to
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that label, the NTSC tuner is controlled to select the correspondmg
NTSC channel. B : :
In yet another embodiment of the invention, if an
10 HDTV channel is associated with a label entered for channel
selection, the controller determines if HDTV signals are actually
being received. If so, the controller causes the HDTV tuner to

select the HDTV channel, and if not, the controller causes the NTSC |
tuner to select the corresponding NTSC channel _
15 In yet another embodiment of the invention, data

relating to paired NTSC and HDTV channels is communicated via
Extended Data Services (EDS) signals transmitted by a broadcaster
during the vertical interval and automatically loaded into’ the
proper areas of RAM in the receiver.

20 FIGURE 1 shows a s1mphfied block diagram of a telev:sxon
receiver suitable for use with the invention.

FIGURES 2a and 2b show 16:9 display screens having screen
displays useful in understanding the invention.
FIGURE 3 is a flowchart showing the relevant portion of the

25 control program for the controller of FIGURE 1.

FIGURE 4 is a simplified illustration of a portion of the
memory arrangement of the controller of FIGURE 1.

FIGURES '5a and 5b are illustrations of a 16:9 display screen
showing a list for entering channel pairing information.

30 FIGURE 6 shows a simplified block diagram of a television
receiver suitable for use with another embodlment of the
invention. -

FIGURE 1 shows in block diagram form, the"circuitry of
a dual system television which receives and processes television

35 signals transmitted in both HDTV format and in a conventional
format such as NTSC. Such a receiver is equipped with a wide-



al.), and also fromU.S. patent 4,959,720 (Duffield, et al.), to associate
a | abel (ew@96/0WRBC) with a channel nunber, and thereafter pcrsesibdass
desired channel by entering its label. 1 0 However, as noted above,

viewers will likely come to regard the HDTV and NTSC broadcasts which are
transmtted fromthe sane station as a single channel, and therefore the
viewer will expect each station to have only one Iabel (i.e., WITV). Thus, a
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HDTV- conpat i bI e and NTSC-conpati bl e tel evision receiver 'when at |east sone

tel evisi or‘j1 Eﬁxrgaﬁﬁ)ﬁb%}‘ cﬁ@gﬂ}ﬁ{%cﬁwl - Talo J=ToN ﬁ%gham}ﬁl assi gned

to them . T ntlvet evl sl 0 Pst tuner

e Thd
and si gnal OE%F 18uay r ARgnespiver f FE@HR)%/ al§ed izdudepanc NESCg
t el evi §i orsighghgash uwhichelﬂawabw Oft provessing Sﬁ@aapk §HNGAlyaMee si gnal

Phe NTSC TeTthiehtioilE 3 dopkfi: ta '822.@‘@?8 AR L Feponsi ve
to user irButhatoit makesiuseiofythe MSCommelwhemum}HManignalqse bei ng an
: n
Egrsfyflngnﬁgggﬁeble w@iﬁﬁggw;%nngﬁ seaar%'pEguEﬂ 4 réé??—%/ searches
a tabl e foMARHIR #ranch 28y e Note Jhak the) image 200a of FIGURE
10 2a is different from the image 205b of FIGURE 2b. In FIGURE 2a,
the image is a 16:9 widescreen HDTV image, and in FIGURE 2b the
image is a 4:3 conventional (i.e., NTSC, PAL or SECAM) image from
a "paired" NTSC channel.. A side panel area 200b does not contain
picture information and may be illuminated with 30% lummance
15 signal to reduce uneven picture tube degradation.

With foregoing in mind, the apparatus’ of FIGURE 1, for
carrying out the invention, will now be ‘described. RF signals are
applied to the input of a signal splitter 110. RF signals from a first
output of signal splitter 110 are applied to an HDTV tuner 122.

20 Splitter 110 also provides RF signals to a 4:3 (e.g., NTSC) tuner
124. Both of the above-mentioned tuners are controlled by a .
controller 160. Controller 160, includes a RAM (Random Access
Memory) 162, a CPU (Central Processing Unit) 164, and a ROM
(Read .Only Memory) 166. Controller 160 may be a

25 microcomputer, a microprocessor, or ‘a dedicated custom
integrated circuit controller. RAM 162 and ROM 166 may be
either internal or external to controller 160. Controller 160 also
controls other portions of the television receiver which are not
particularly relevant to the subject invention, such as a power

30  unit 170, a deflection unit 172, and a convergence assembly 174.

HDTV tuner 122 may be of the type known from U.S.
patent 5,235,424, (Wagner, et al.) issued 10 August 1993, HDTV
tuner 122, and 4:3 (e.g., NTSC) tuner 124 convert their respective
received RF signals to an intermediate frequency (IF) and apply

35 the IF signal to a respéctive IF amplifier 132, or 134, HDTV IF
unit 132 amplifies the signals presented to it, and applies an




particul ar channel nunber. If an HDTV channel is associated with that
nunber, Wo=96RY tuner is controlled to select the HDTV gerusediggdac! . | f no
HDTV channel is associated with that nunber, the NTSC tuner is controlled
to sel ect. the corresponding NTSC channel. In a second enbodi nent of the
invention, the television receiver includes a controller responsive to user
input for associating a single label with a pair of television channels,
-one 35 bei ng an NTSC- signal carr§ing channel, and the other being an
HDTV-si gnal carrying channel. In response to .a channel selection WO
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includes such known sub blocks as an equalizer, and a transport
unit, not shown or .discussed in detail because those sub-blocks
10 are not parucularly germane to the subject invention.
~ AUDIO/VIDEO DEMODULATOR unit 138 separates video and audio
signals, provides video signals to a first input of -a video switch
SW4, and provides audio signals to one input of an AUDIO (
amplifier block 146, which demodulates stereo audio signals,
15 amplifies the signals and applies them to a pair of speakers 147.
- 4:3 picture IF. unit 134 is connected to the input of a
4 3 IMAGE DEMODULATOR 140 which converts the IF signal to a
baseband 4:3 video signal and applies it to an A/D converter unit
142 for dxgltal conversion. The resulting __dlgltal signal is provided
20 to a Wide Screen. _Process_or (WSP) unit 144 which converts the
received 4:3 NTSC signal into the 16:9 format. The output of Wide
- Screen Processor (WSP) unit 144 is applied to. a SCAN CONVERTER
unit 146 for conversion to HDTV scan rates.
The output of SCAN CONVERTER unit 14_6 is applied to
25 one input of video switch SW4. Switch SW4 operates under
control of controller 160, and selects one of the two signals at its
inputs for application to VIDEQO CONTROL unit 148 for
. amplification. VIDEO CONTROL unit 148 applies the amplified
- signal to the input terminals of a display device 150. Of course,
30 display device 150 may be a picture tube, a set. of projection
tubes, or an LCD (Liquid crystal display) dev1ce
AUDIO unit 146 operates under control of controller
160, and includes audio selection circuitry for selecting the proper
audio signal which accompanies the main image. In this regard,
35 AUDIO unit 146 ‘has a second input for receiving AUDIO signals-
associated with the NTSC signal from A/D unit 142,



10 HDTV channel -is associated with a | abel entered for channel selection,
the controMoA60gier m nes if HDTV signals are actually bei rgmusosoesed. |f
so, the controller causes the HDTV tuner to select the HDTV channel, and if
not, the controller causes the NTSC tuner to select the corresponding NTSC
channel . 15 I'n yet another embodi ment of the invention, data
relating to paired NTSC and HDTV chapnels is comunicated via Extended Data
Services (EDS) signals transmtted b? a broadcaster.during the vertical
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FIGURE 6 SRQ¥Gre? atbORlihG' Btk B duBect i AR wil ' Bt CYisaritied with
10 reference to FIGURES 2a and 2b, the flowchart of FIGURE 3, and
the memory arrangement of FIGURE 4. In FIGURE 2a, a 16:9 HDTV
image of a yacht race 200a is received and displayed, and in
FIGURE 2b, a 4:3 NTSC image of the same yacht race 205b is
received from the paired NTSC channel and displayed.
15  The "tune-the-associated-channel” function is
accomplished by use of that portion of the control program of
" controller 160 which is illustrated in FIGURE 3, which will be
described in detail below.
Turning for a moment to FIGURE 4, a memory array
20 400 is shown comprising three portions 410-430. Portion 410
stores in locations 411-416 NTSC channel numbers entered by a
user either directly or via an autoprogramming mode. Portion
420 stores in locations 421-426 HDTV .channel numbers entered
by a user. A further portion 430 stores in locations 431-436
25 labels entered by a user directly or selected from a menu, and
used in a "tune-by-common-label” embodiment of the invention.
The labels and channel numbers may be stored such that, for
example, the label stored in location 431 is associated with both
~ the HDTV channel number stored in location 421, and the NTSC
30 channel number stored in location 411. Note that location 426
contains the code 00, a nonexistent channel number, indicating
that NTSC channel 22 has no paired HDTV channel at this time.
The above-described memory array is only one of many
programming techniques which may be used to associate a label
35 with an NTSC channel and an HDTV channel, others may be
variations of tree structures, or simply pointers to specific areas




recei ver suitable for use with anot her enbodi nent of the invention. Fl GURE

1 shows wodbeaeds di agramform the circuitry of a dual sy3h FV' si on
whi ch receives and processes television 3 5 signals transmﬁ'[g? d‘%!l'n bot h

HDTV format and in a conventional fornmat such as NTSC. "Such-a receiver is

equi pped with a w de- WD 96/ 01021 _ _ o . _
PCT/ US95/ 06844 screen picture tube for displaying HDTV television inages in
the 16:9 aspect ratio. The receiveg of . FIGURE 1 al so includes an NTSC 5

si gnal pat h which is capabl e of proceSS| ng signals in only the conventi onal
s .advant ageous -i.n that it nmakes use of
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for purposes of explanation that the user-entered channel number
is NTSC channel 8, that channel number will be found at memory
10 location 413, and a search is made of memory to find its
corresponding HDTV channel number (Step 310). In this case it
will be found that NTSC channel 8 (from location 413) corresponds
to HDTV channel 45 (from location 423). Alternatively, the user ‘
may enter a channel label. Assuming for purposes of explanation
15 that the user-entered label is WISH, that label will be found at
memory location 433, and a search is made of memory to find its
corresponding HDTV and NTSC channel numbers (Step 310). In
this case it will be found that the corresponding channel numbers
are HDTV. channel 45 (from location 423) and NTSC channel 8
20 (from location 413), as noted above. Using these channel numbers
both the NTSC and HDTV tuners are tuned to the proper channels.
At step 320, the signal from HDTV tuner 122 is examined to
determine if a valid HDTV signal is present. If, at step 320, the
HDTV signal was not valid, then the NO path is taken to step 350
25 wherein a check is made to see if NTSC video is currently being
displayed. If so, nothing more needs to be done, and the routine
is exited at step 370. If, however, an HDTV signal is unavailable
but NTSC video is not being displayed, then switch SW4 is
controlled to select NTSC ‘video for display (step 360). If, at step
30 320, the HDTV signal was valid, then the YES path is taken to step-
330. At step 330, controller 160 determines if HDTV' video is
currently being displayed. If so, then nothing more needs to be
done and the routine is exited at step 370. If, however, HDTV
_video is available for viewing and HDTV signals are not currently
35 selected, then switch SW4 is controlled to select HDTV video for
viewing (step 340). In the event that there is no paired HDTV
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ch anne number or channel change command. .In the case of an
entered label, the receiver will first attempt to tune to an HDTV
channel associated with a given label, rather than to an NTSC
channel also associated with that label. The receiver will default
to the NTSC channel on only two conditions. First, when there is
no HDTV channel associated with a particular label, and second,
when there is no valid HDTV signal at the desired HDTV channel.

It is also envisioned that the receiver may operate as
follows. The entering of an NTSC channel number causes the
selection of that NTSC channel. The entering of an HDTV channel
number causes the selection of that HDTV channel, if it is
available, and the selection of the corresponding NTSC channel, if
the requested HDTV channel is not available. The entering of a
CHANNEL UP or a CHANNEL DOWN command causes the selection
of the HDTV channel corresponding to the next NTSC channel in
the NTSC preferred channel list, if it is available, and the selection
of the NTSC channel from the NTSC preferred channel list, if the
HDTV channel is not available.

It is further envisioned that the receiver may make
use of the Extended Data Services (EDS) signal in the following
way. If a "flag bit" is added to the EDS signal whenever an NTSC
channel has an active "paired" HDTV channel, then a channel
change command by either a direct entering of a channel number,
or by the entering of a CHANNNEL UP or a CHANNEL DOWN
command, causes the selection of the HDTV channel corresponding
to the next NTSC channel in the NTSC preferred channel list. If the
EDS "HDTV active" flag indicates that no counterpart HDTV channel
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35 the IF signal to a respective IF anplifier 132, or 134. HDTV IF unit
132 anplwéesiozhe signal s presented to it, and applies apcruss$feias/ 01021
PCT/ US95/ 06844 6 anplified IF signal to an A/D (anal og-to-digital) _
converter 136. A/D unit 136 converts the IF signal fromthe anal og domain
to the 5 digital domain, and applies the resulting digital signals to an
AUDI O VI DEO DEMODULATOR unit 138. Those skilled in the art will recognize

t hat AUDI Q' VI DEO DEMODULATOR uni 10138 i ncl udes such known sub- bl ocks as an -
-equal i zer, and a transport unit, not shown or discussed in detail because :
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t he i npPerigdically when no label or channel change. command is
received, then the receiver will automatically switch to NTSC
reception of the corresponding "paired" NTSC channel in the event
10 that the currently-tuned HDTV channel stops broadcasting HDTV
signals. This mode of operation is advantageous because, as noted
above, when HDTV broadcasting begins,: not enough HDTV
programming may exist to support continuous “broadcasting of ‘
HDTV signals. . S : : | '
15 FIGURES 5a and 5b show a list for entering the data
associating NTSC channels with. counterpart HDTV channels. In
FIGURE 5a a display screen 500a shows an NTSC channel list 510a
and an HDTV channel list 520a.  The NTSC channel list 500a
includes channel data which may have been automatically entered
20 via an autoprogramming function. - The HDTV channel list is empty
of useful channel information, containing only the code 00 in each
location. A cursor 530a, in combination with the text message at
the bottom of the screen, indicates that the user is to enter the
HDTV channel number for the HDTV channel in his local viewing
25 area which corresponds to NTSC channel 4. Thus, FIGURE 5a
illustrates the way the lists would look when the user begins his
initial setup proceduré, and FIGURE 5b shows the way the lists
would look when the. user has finished entering the data for
corresponding HDTV channels. Note that the HDTV list location
30 corresponding to NTSC: channel 22 still contains the code 00
indicating that channel 22 in this example has no corresponding
HDTV "paired" channel. Elements of FIGURE 5b having similar
reference numerals to those of FIGURE Sa serve the same purpose
and will not be described again. | - '_ |
35 o Alternatively, the "paired channel" data can be sent
via an auxiliary signal, known as the Extended Data Services (EDS)



4: 3 | MAGE DEMODULATOR 140 which converts the IF signal to a baseband 4:3
vi deo si gMP2%H&2hpplies it - to an A/D converter unit 142 fRET/HSNO684

conversion. The resulting digital signal is provided 20 to a Wde Screen
Processor (WBP) unit 144 which converts - the received 4:3 NISC signal into
the 16:9 format. The out put of 'W-de Screen Processor (W5P) unit 144 is
applied to a SCAN. CONVERTER |init 6 for conversion to HDTV scan rates.
The out put of SCAN CONVERTER uni t i is applied to 25 one input of video
switch SWM. Switch SW operates under control of controller 160, and

sel ects ostgnl, thawt beingl gramsmittedi daringptite wfe:txcabphitmhl opf slome/l DEO

CONTROL U'@él’éviﬁgnfg‘o sl fé]?datézﬁp au +H§QTCW| e F&m (?ev E applies the

anplified signal t termn e 150. O course,

30 spB§MaBXi ¢ Hmamy Pe agc H‘& dhis t&SI%éﬁ ghownoimect i on t ubes,
or an LCDFKGIURIEd6CI‘EﬁmbdempFWURE\6 braridgDbighildt feféfénceper at es under

i rcui,try for
cel ecti g™ ngt 8‘%8%#9?1’6395 RGERE ErseRid, tﬁﬁiﬁﬁ'ﬂﬁ? fonetien Afiage. 1
this regamill 805 e xgscribediagaim e Referring ¢o FRIGURE. 6, faoDA'EAeSILI(BERAUDI O
signals agafcigBsedectivls theoMipsitl ¥iddo ighariftididg *4dsed
~ 10 caption or EDS data from demodulator 640. Data slicer 685
separates the EDS data from the video signal and supplies it to
controller 660 and a Closed Caption OSD Processor unit 680 via a
conductor array, generally designated 687. Output signals of
Closed Caption OSD Processor unit 680 are applied via A/D
15 converter unit 684 to Wide Screen Processor (WSP) unit 644 for
display on the display screen of the receiver. EDS data concerning
paired HDTV and NTSC channels are identified by controller 660
and loaded into the appropriate tables in RAM 440. In this way
the user is relieved of the task of entering the corresponding
20 HDTV channel numbers during a setup procedure.
The term "controller”, as used herein, is intended to
include microprocessors, microcomputers, dedicated control
integrated circuits, and the like. The term "television receiver” is
~ intended to encompass television receivers having a display
25 device (commonly called "television sets"), and television
‘receivers not having a display device (such as VCRs).
_ Although NTSC format signals are explicitly mentioned
in the examples in the specification, the subject invention is also
equally applicable to PAL or SECAM format television signals, and
30 the term "conventional television signals", as used herein, is
intended to include all television signals systems currently used to
produce a 4:3 aspect ratio image.
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SUPPLY, W0%6/010Q1, includes both standby and operating pPOWET/USUSHESAES.
DEFLECTI ON unit 172 provides 5 horizontal ) vert i caI (V) deflection
signals, and CONVERGENCE unit 174 can -—:‘

and B,—c_oJ_or_sJ—gn&I—s—eﬁ—dl spl ay de

"tune-the-associ at ed-channel " featuyye a -— subJ ect invention wll
'be desc m. mu tu)ll eference t 2\EEEBRES 2a and 2b, the flowchart of

FI GURE u 4 arrangerrent of FIGURE 4. In FI GURE 2a, a 16:9 HDTV
i mage of *a yacht Tace 200a is rechmﬂggmd di spl ayed, and in FIGURE 2b, a

4:3 NTSC i mage of the sane yacht 5b is received fromthe paired NTSC
channel and displayed. 1 5 The "tune-t he-associ at ed- channel "

funcSion is akcoipl aSitMﬁtde%?s&fnt hﬁbaﬁ&ﬁi 'éUinﬁlflsitn?ﬁ coln]t rgL gggg;?[:?egfl i
Wi

derai | below. Turdin ggnisbhgﬂﬁtrﬁh?? W e siznal agessiag: ay
arrangement (134,140,142) for receiving and processmg
television signals in a conventional format; '
an HDTV tuner (122) and signal processing
10 arrangement (132, 136) for receiving and processmg television
signals in the HDTV format; '
a - controller (160) responsive to user-entered data or
commands for - generating - control ‘signals; o - q
memory circuitry (162) for storing channel-related
15 data (400) for a television channel broadcasting in an HDTV
format (420) and a television channel broadcasting in a
conventional format (410); and
a switch (SW4) for selecting' signals at one of ‘a first
input coupled to receive conventional video- signals and a second
20 input coupled to receive HDTV video signals;
said controller (160) causing said switch (SW4) to
select said conventional video signals for viewing in response to a
determination that a valid HDTV signal is not present.

25 2.  The television system of claim 1 wherein,
said .conventional tuner is an NTSC tuner.

3.  The television system of claim 1 wherein,
' said conventional tuner is a PAL tuner.
30 ' : '
4.  The television system of claim 1 wherein,

said conventional tuner is a SECAM tuner.

[
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20 400 is shown conprising three portions 410-430. Portion 410 stores in
| ocati ons WORHIBINTSC channel nunbers entered by a user eiPCHAISIsid68ect |y or

via an aut opfegkamﬂ—ﬁg—n@d%—l?@rtlon !-----—;c-- —tacati-0nRs 421- 426 HDTV
channel nurrber entered b A fur hBilS@dﬂEErr(}msﬂrQ&.StoreS i n

.l ocati ons 43 ﬂl"ﬁ" ﬂ!ﬁ tntered by } n_userRERLAGHD y or jsel ected froma
nmenu, and us onmon- Iabe K Fe—of—the i nvention. The
| abel s and channel ers nay be skdred such that, for exanpl e, the | abel
stored in | ocation 431 is associated with both the HDTV channel nunber

stored in |ocatjon 481telenRidd syNisth, bomph ﬂ{% nunber stored in |ocation
41%. Note that |ocation 426 congal ns zéezﬁ 0, a. nonexi stent channel

number, indicating th&®MF8BOBAG IHRPT aﬂ% $ignab PIQoPssiBBannel at this
time, Fhe arcangemiestr( 13dq14@,182y for aeceivingl yndnerotessinyg progr amr ng

techni qUESteYWxﬁ'&n”@Ygﬁ? “i%eq tcBn@éﬁﬂBhﬁt ?oﬁn!a@ba 35 wth an NTSC channel

and an HDTV channel ns’'of tree structures, or sinply
poi nters to specifi @“a IV tum 5562@)1@211’ sxgnal processing

PCTI US95/ Cdiddrigement (132,136) for receiving and processmg television
' signals in an HDTV format; -
10 a controller ( 160) responsive to user-entered data or
commands for generating control signals;
| memory circuitry (162) for storing data (400)
indicative of the association of a television channel (420)
broadcasting in an HDTV format and a television channel
15 broadcasting (410) in a conventional format; and
a switch (SW4) having a first input coupled to receive
conventional video signals and a second input coupled to receive
HDTV video signals, said switch selecting s1gnals at one of said
inputs; - :
20 - said controller (160), in response (310) to the entering
' of a channel change command, searches said memory circuitry,
and retrieves a channel number (421-426) of said television
channel broadcasting in said HDTV format and a channel number
(411-416) of said television channel broadcasting in said
25 conventional format, said controller (160) causing said HDTV
tuner (122) and said conventional tuner (124) to tune to their
respective channels in accordance with said retrieved channel
numbers;

_ said controller (160) causing said switch (SW4) to
30. select (330,340) said HDTV video signals for viewing in response
to a determination (320) that a valid HDTV signal is present, and
causing said switch to select (350,360) said- conventional . video
signals for viewing in response to a determination (320) that said
valid HDTV signal is not present.
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.intended to be limted

Ret ur pichisbosdle

ecei ving a channel change
1€ te control unit (not shown).

Assum n expl anati of*th e user-entered channel nunber

is NTSC Mﬂﬂﬂ# hannel nu Il be found-at nenory 1 0

| ocation 413, and" assearrch is maded¥f nenory to find its correspondi ng HDTV

channel nunber (Step 310). In th| s case it will be fo?][ld th?t NTSC cZgg)nel-

8 (from |l ocatq on o] 0 _FDLY. ch 45 rom | ocation

Al 'Eernatlveltyd th:ﬁﬁb)ségﬁwsqan {%ﬁe@ ﬁ%%gﬁ ? S]er s sumi ng for purposes of

explanation 1 5 S?Khtcoﬂﬁéni!@@ﬂ— swnesr isd anaDEISCstunkesH, t hat | abel “will be

founsl at nmenory | ocation 433, and a search is made of)marmrﬁ to find |tts .

correspondi ngg HOT NTSC channel ers- 310 In his case it w

be foulrcl)d tha? the\f@&r g&&fﬁﬁ?nﬁ“&?ﬁnﬂg é"' SreMDTV channel 45 (from

| ocati on 423) and safiSConventiehals taer is ra)rﬂAbca.tne@n 413), as noted above.

Usi ng these channel nunbers both the NTSC.and HDTV tuners are tuned to the

roper channgls. step 320, the sigpal from HDTV tuner 122 is examned to
prop 98 %Ihe telev1swn system gf claim 5 wherein,

10 ~ said conventional tuner is a SECAM turier.

to the twovemiodata structure used. 5

rovvchaTt\oﬁFl—GJRLritﬁgp 300 is cel
comand t une- by- comangF

[ 4

9. The television system of claim 5, wherein:
said memory circuitry (162) further stores data ‘
_ mdlcatwe of a label (430) associated with a.television channel
15 broadcasting in an HDTV format and a television channel
broadcasting in a conventional format; and
said controller (160), in response to the entenng of
said label, searches said memory- circuitry, and retrieves a channel
number (421-426) of said television channel broadcasting in said
20 HDTV format and a channel number- (411-416) of said television
channel broadcasting in said conventional format, said controller
(160) causing said- HDTV tuner (122) and said conventional tuner
(124) to tune to their respective channels in accordance with said
retrieved channel numbers.

25 _ :
10. = The television system of claim 9 wherein,
said conventional tuner is an NTSC tuner.
11. The television system of claim 9 wherein,

30 said conventional tuner is a PAL tuner.

12. The television: system of claim 9 wherein,
said conventional tuner is a SECAM tuner.

-
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: : : : : y
letermine if a valid HOTV signal is present. If, at step 320, the HDTV
si gnal wasWePOY3Li d, then the NO path is taken to step 350cPAusyswslarein a
check is ha%‘ﬁ*ﬁs&w deo is currently being displayed. If so,

[ f,
not hi n rmre ve, and the routine i _ 0. |
howeve?, an @ I avai | abl e but NTSC; SHEEHMA\SWE’&QT'

di spl ayed, thén Osvmt c contr led to sel ERLAGED f or efl spl ay
(step 360). If, at step 30 . -HDTV si gnhal was va =then=the YES

path is taken to step 30. At step 330 controller 160 determines if HDTV
video is currerk3y %mgelﬁv@bﬁygﬁhem' Ec@&dnﬁﬁ"% 'ﬁﬁ&hbf‘glﬁgfl’_re needs to be c

one and ”}ﬁ'eEQ&'itn %lbﬁn?x'f t 370 . howeVer V video is
and <POmBRisT

avai |l apl e *for vi 08 not currently 3 5 selected,
then stitch SW is maw é@l’tréceleﬂlegtammmnedmgf auxifiawy datd st ep 340).

:D?:T } nggyagg%imted rtﬁl’r@ng S?’{,’?'ﬁ?ﬂéﬁ H@Eﬁons %?ﬂg@lgaﬁsﬁm V\%lfﬁld ot be
valid, 3 lgﬂ g&&%ugﬁtab 0g de ’é’&"t"& e I@St am@@tg
- assoc1ated HDTV channel; and
said controller, in response to the entering of a channel
10 change command and in response to said auxiliary data indicating
availability of an associated HDTV channel, searches said memory
circuitry, and retrieves a channel number of said television
channel broadcasting in said HDTV format, said controller causing
_ said switch to select said HDTV video signals for viewing;
15 said controller, in response to the entering of a channel
| change command and in response to said auxiliary data indicating
nonavailability of an associated HDTV channel, causes said switch
to select said conventional video signals for viewing.

Sheet Has Been Re laced
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5 Alternatively, the routine could sinply advance directly to step 360 in
t he absencWo0@6MEIY channel data. It is inportant to note poEUSISHEsdae
above-descri bed system HDTV signals are preferred. That is, the receiver
will first attenpt to tune to the HDTV, channel associated with an entered
10 channel nunber or channel change c1)fﬁand. In the case of an entered

| abel, the receiver wll first attenpt to tune to an HDTV channel
associated with a given |abel, rgther than to an NTSC channel also

associ ated wi tfg that label. TheXeceiver will d@ault to the NTSC channel

(132

» IF
RAM

170
—

on only two co |t|onsggF| rst, T ghere is 1! oHOTV channel
associ at ed ‘ I Ind second N ere is no valid HDTV
si.gnal at B - ) pned that the receiver
may operate| as|fol =t = of an NTSC hyrfiel nurrber causes t he
sel ection o ' & A N [P nunmber
causes the kel ecti pt| | S t he
sel ection _ [ channel
I's not avall aldbe. . Cdmmand
causes the|sel@ctiq <& ne espondi ng to-t he@ Xt |NTSC
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of the NTSC channel fromthe NTSC preferred channel list, if the HDTV
channel isWOR§(01¥ail able. It is further envisioned that tipeTvsssiessy nay
make use of the Extended Data Services (EDS) signal in the following 3 0
way. If a "flag bit" is added to the EDS signal whenever an NTSC channel
has an active "paired" HDTV channel, then a channel change conmmand by
either a direct entering of a channel nunber, or by the entering of a
CHANNEL UP or a CHANNEL DOWN command, uses the selection of the HDTV

channel corresponding 3 5 to the ne SC channel in the NTSC preferred
channel list. If the EDS "HDTV active" flag indicates that no counterpart
HDTV channel WO 96/ 01021

PCT/ US95/ 068 TO— TS avar apte, e e N SCTirammet—ts—setectec~Thus,
t he decisioff of which of HDTV or NTSC is to be selected is deteym ndd by
the 5 stafle of the EDS "HDTV active" flag bit. If the flo of} FI GURE
3is entered at step 320 periodically whe

A Yo | abel or channe g
comand i s ]
| L\
L
—
e —— —— e —

2° o}

{

\_

O MMM

AN

\-o055  \-200b

FIG. 2B
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received, then the receiver will automatically switch to NTSC reception of
the correswomddrogt " pai red" NTSC channel in the event 10 thetnsdsmesds
currently-tuned HDTV channel stops broadcasting HDTV signals. This node of
operation is advant ageous because, as noted above, when HDTV broadcasti ng
begi ns, not enough HDTV progranm ng nmay exi st to support continuous
broadcasting of HDTV signals. 1 5 FI GURES 5a and 5b show a |i st
for entering the data associating NTS§K6hannels wi th counterpart HDTV

- channels. In FIGURE 5a a display scre 500a shows an NISC channel |i st
510a E nd. an HDTV channel list 520a. The NTSC channel |ist 500a incl udes
channel data which nay have been automatically entered 20 via an

aut opr ogranmm ng functi on. annel list is enpty of useful channe
-information, containing e 00 in each location. A cursor 530a,
in conbination with the text ssage at the bottom of the screen, indicates
that the user is to enter the|lHDTV channel nunber for the HDTV channel in
his | ocal view ng 25 a rea ich corresponds to NTSC channel 4. Thus,
FIGURE 5a i |ustratés FFN“S@ HOT\st ul d | ook when the user begins his
initial setup procedur evgmﬁﬁc shows the way the |ists would | ook
when the user has fijni WYLKBH}he data for

OR BY CHANNEL NUMBER;
TUNE BOTH TUNERS

CURRENTLY
DISPLAYING
NTSC?VIDEO

CURRENTLY
DISPLAYING
HDTV"VIDEO

340
SWITCHTO |5 SWITCHTO
HDTV SOURCE 260 | NTSC SOURCE
CONTINUE
MAIN PROGRAM

FIG. 3
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correspondi ng HDFV channels. Note that the HDTV list |ocation 30

cor r espondwogetonn2NTSC channel 22 still contains the code Ofcrmgosigsiiang t hat
channel 22 in this exanple has no correspondi ng HDTV "paired" channel.

El ements of FIGURE Sb having simlar r ference nunerals to those of FlI GURE
5a serve the sanme purpose and w || nﬁl@be described again. 3 5
Alternatively, the "paired channel™ a can be sent vlia an auxiliary
signal, known as the Extended Data Services (EDS) WO 96/ 01021

PCT/ US95/ 06844 11 gt et ' '

; verti cal
i nterval of sone tfel evision prograns, and can automaticalll.y be | oaded into
5 menory. Appar e LR Ao B & hS sh i n Fl GURE 6.
El.ements in Fl GURE e hupejal s tjo el enents of
FIGURE 1 serve the ] degcrib again. Referring
to FIGURE 6, a DAT a fcopp¢site Vi deo signal
I nicl udi ng cl osed 1 m defrodul at o 640. Data slicer
685
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P
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separates the EDS data fromthe video signal and supplies it to controller
660 and a Womsthapti on OSD Processor unit 680 via a condge%%[

general |y designated 687. Qutput signals of Cosed Caption r'ocessor
unit 680 are applied via AAD 1 5 converter unit 684 to Wde Screen
Processor (WBP) unit 644 for .display on the display screen of the receiver.
EDS data concerning paired HDTV and NTSC channels are identified by
controller 660 and | oaded into the apprB@i ate tables in RAM 440. In this
way the user is relieved of the task of tering the corresponding 20 HDTV
channel nunbers during a setup procedure. The term "controller", as used
her ei n, is int SSQLS. m.cr m‘nm'm'r ers dedi cat ed
cantrol integyated]{cir Mg The]l i ke. ThE—teT tetevrsrom recdy ver”
is intended tp encqnpa gé¢§h@1ﬂe&| on 1§t@4 vers havaing anne Iay Bzo:gavi ce
(commonl.y cal] ed "fel evision sets"), |ghd tel ejision receivers np{ haying a
displ ay devic

(sudh_as VCEb) . Al tho ormat sifnal s are|expljcitly
‘nentioned in fthe efanples i6h the spegifi ioh, the s ect Tnvpntioh is

al so equally pplidable to AL or SECAM maj televi §Qon signats, apd 3 0
the term "conjentignal telqglsion signals", ap use %EI m, ntengled to

i nclude all tpl evi qTon curren 0
2 00
ENTER CHANNEL NUMBER OF .
& "PAIRED" HDTV CHANNEL IN YOUR VIEWING AREA J

FIG.5a s

NTSC Channels  |510b HDTV Channels 5200
| _/ /
4 4
g 3
= &
2 4
2 - 00
' > _
530b

\ 'ENTER "PAIRED" HDTV CHANNEL IN YOUR VIEWING AREA J
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produce a 4:3 aspect ratio imge. REPLACEMENT SHEET CLAI MS 1.

Appar at us Wom6aER1i n a tel evision system apparatus 5 conppcpriesocsis
conventional tuner (124) and signal processing arrangenent (134,140, 142)
for receiving and processing televisi 6/ b gnals in a conventional fornmat;
an HDTV tuner (122) and signal processing 1 0 arrangenent (132,136) for
recei ving and processing television signals in an HDTV format; a controller

(160) resp ser - @Bt @peld dabal or co 0 enerating control
si gnal s; &y B1&)| @@ Ed to sai% ler for 1 5 storing -
data indica n_assodi aNor2& felevisio finel broadcasting in
an HDTV for ) gnd a {el evi%@n channel br dsti '
cqnventi onal ($#10)g= fnd h[TSWI)] fof o tional
vi deo si gnal oo RN '
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at a first input or
of said controller; said
. sel ect said conventional
determ nati on va
tel evi sion sy appara
an NTSC tuner

sai d conventlo

appar at us of cIaranl
SUBSTI TUTE SHEET
wherein: said controller
channel change comand,

channel number (4b- 1- sApparatusafor tuseein sa otelevisior| systeagcapparagus n sai d

HDTV vi deo si gnal s at a second i nput under 20 control

controller (160) causing said switch (SW) to
video signals for view ng i RENT
id HDTV siggnal is not prese gmam”‘ g.}EETThe
f claim 1 wherein, saild [conventional tuger
evi sion system appar at us |of 21%8Jul Toahgr di n,
AL tuner.” 3 0 4, The} tlel evi si on_systiem
E sai d conventional tuner is a SECAM tundgr.

The tel evi si QLAIMBemM appar J
(160), in response (310) to the entering 5 of a

searches sai d menory circuitry, and retrieves a

HDTV formes @dipeishganel nunber

a conventional tuner (124) and signal processing

arrangement (134,140,142) for receiving and processing
television signals in a conventional format;

an HDTV tuner (122) and signal processing

10 arrangement (132,136) for receiving and processing television
signals in an HDTV format;

a controller (160) responsive to user-entered data or

commands for generating control signals;

15 storing

memory circuitry (162) coupled to said controller for
data indicative of an association of a television channel

broadcasting in an HDTV format (420) and a television channel
broadcasting in a conventional format (410); and

a switch (SW4) for selecting conventional video 'signals

at a first input or HDTV video signals at a second input under

20 control

of said controller;
said controller (160) causing said switch (SW4) to

select said conventional video signals for viewing in response to a
determination that a valid HDTV signal is not present.

25 2. The television system apparatus of claim 1 wherein,
said conventional tuner is an NTSC tuner.
3. The television system apparatus of claim 1 wherein,
said conventional tuner is a PAL tuner.
.30
4, The television system apparatus of claim 1 wherein,

said conventional tuner is a SECAM tuner.
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(411-416) of said television channel
format ,

said—eent+otter—(160) causing said HDTV 1 O tuner

broadcasting in said conventional
(122) and said

sai d conventi onal

conventlonal tuner ne to their reg 1 Smn accordance
with said ret Q“Hnﬂlﬂmj{ ‘!! nbers; and sai d™ CEMQQEE[S ¥|causes sai d-
swi tch (SWL) 40) said HDTV vilddo signals for]vfewing in
response to a 1 5 determ nation. (320) rshat afval i 2 1-ON/1eonsl | i s present.
SUBSTI TUTE SHEET 2 1 JUN 1996 1 4 é Thg tlel evi si on system appar at us
of claim5 wherein, said conventional tuner ijs an NISC tuner. p 7. The
tel evision system apparatus of claim5 V\,hereiLn said_conventiohal tuner is
a PAL tuner. 8. S;I-Bﬁe?% eéé‘g%%&wysg{sfﬁ{gag I%l% Hss (()) I.al n‘15 v\(r\ﬂgrre%l'l:n’ 10

said controller (160), in response (310) to the entering

5 of a channel change command, searches said memory circuitry;
and retrieves a channel number (421-426) of said television
channel broadcasting in said HDTV format and a channel number
(411-416) of said television channel broadcasting in said
conventional format, said controller (160) causing said HDTV

10 tuner (122) and said conventional tuner (124) to tune to their
respective channels in accordance with said retrieved channel
numbers; and

said controller (160) causes said switch (SW4) to select

(330 340) said HDTV video signals for viewing in response to a

15 determination (320) that a valid HDTV signal is present.
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9. The tel evision system apbar atus of claim5, wherein: said nmenory

circuitry (162) further stores data indicative of 3 —essoci at ed

with a teteviston—chanmet—15 broadcasting in an HDY :
ﬁggrc ep Sai tf

tel evision ting in a conventional ;

controll erumﬁj}m ﬁ g mse to the entering of sai I;_alpg

menory cirt ,L eves a channel nunber (f#i2L-426) of

t el evi si on channel broadcast| ng in said 20 HDTV fof mat a

(411-416) of said television channel Hrdadcasting conventio

format, said controller (160) causing said HDTV tuner (122) an

conventlonal tuner (124) to tune to their respective channels in accordance
with said retrieved channel nunbers. 25 10. The tel evision system apparatus
of. cl ai m 9 wherei@, sail‘ﬁecoeieeisﬁomn@stémnap afatdd DF SElaimne .whHérein,The

t el evi si on system appa 9 wherel n sai d
conventional tuner éﬁbAéoﬁ %@f&{arlpzmnefhbs 28 é‘(ﬂg@%h“'k%?st em apparatus of
claim 9 wherein, sal d conventional tuner is a SECAM tuner. :
7. The television system apparatus of claim 5 wherein,
said conventional tuner is a PAL tuner.

=h

8. The television system apparatus of claim 5 wherein,

10 said conventional tuner is a SECAM tuner.
9. The television system apparatus of claim 5, wherein:

said memory circuitry (162) further stores data
indicative of a label (430) associated with a television channel
15 broadcasting in an HDTV format and a television channel
broadcasting in a conventional format; and
said controller (160), in response to the entering of
sa1d label searches said memory circuitry, and retrieves a channel
number (421-426) of said television channel broadcasting in said
20 HDTV format and a channel number (411-416) of said television
channel broadcasting in said conventional format, said controller
(160) causing said HDTV tuner (122) and said conventional tuner
(124) to tune to theu' respective channels m accordance with said
retrieved channel numbers

25
10. The television system apparatus of claim 9 wherein,
said conventional tuner is an NTSC tuner.
11. The television system apparatus of claim 9 wherein,
30 said conventional tuner is a PAL tuner.

12. The television system apparatus of claim 9 wherein,
said conventional tuner is a SECAM tuner.

' (=
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REPLACEMENT SET 13. The tel evision system apparatus according to any of
the preceding clains, further conprising: 5 circuitry for

recei ving and processi xiliary data transmt ot ne—syae nizing .
porti on§M_al tel evision signals MEMEN@ SHEETat i ve. of,"
t he avai | gk Wamoci ated HDTV channel ; pnf salrd controrjlgr, in
response m‘\‘“m“‘am“a f a channel 1 0 change cbmia.pg Fnﬁgéin rgsponse to
said auxilivary data irfdi Cating availability of a assomg e D1V |channel ,
searches said menory circuitry, and rédt¥ieves a fh f |said

‘tel evision channel broadcasting in said HDTV forpmat, said controll|er
causing said switch to select said HDTV video signhals for viewrng; 15

said controller, in resgonse to the entering of a channel change conmand
and in response tb3sai Thautelevisign dssdeinnapparatng accendingato ldany off an

ajs‘soci ated HYRV E@E&'ﬁig QaHAES fﬁ?ﬂh@rs%ﬁ{ﬁi‘istiﬁg?a ect said conventi onal
video si gn;l s torvi ewcﬂ'gﬁitry for receivin d i ili d
g and processing auxiliary data
transmitted during synchronizing portions of said conventional
television signals, data being indicative of the availability of an
associated HDTV channel; and
. said controller, _in response to the entering of a channel

10 change command and in response to said auxiliary data indicating
availability of an associated HDTV channel, searches said memory
circuitry, and retrieves a channel number of said television
channel broadcasting in said HDTV format, said controller causing
said switch to select said HDTV video signals for viewing;

15 said controller, in response to the entering of a channel
change command and in response to said auxiliary data indicating
nonavailability of an associated HDTV channel, causes said switch
to select said conventional video signals for viewing.

-

* s—*""""“ﬂ



PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (11) International Publication Number: AVO 96/01021
HO4N 5/46, 5/50 Al _
5/46, (43) International Publication Date: 11 January 1996 (11.01.96)
(21) International Application Number: /Pf’l‘/US95/06844 (81) Designated States: CA, CN, JP, KR, MX B, European
patent (AT, BE, CH, DE, DK, ES, FR, GB, GR/IE, IT, LU,
(22) International Filing Date: an{day 1995 (30.05.95) MC, NL, PT, SE).
(30) Priority Data: ' Published '
/2%903 2 Tune 1994 (28.0694) S With international search report.
(71) Applicant (for all designated States except US): THOMSON | —
CONSUMER ELECTRONICS, INC. [US/US]; 10330 North | 6‘6 [20 6 4 7

Meridian Street, Indianapolis, IN 46290-1024 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US anly) DUFFIELD, David, Jay
[US/US); 5459 Fall Creek Road, Indianapolis, IN 46220
(US). ALTMANSHOFER, Robert, Dale [US/US]; .921
Ashton Place, Carmel, IN 46033 (US).

(74) Agents: TRIPOLI, Joseph, S. et al; GE & RCA Licensing
Management Operation, Inc., CN 5312 Pnnceton, NJ 08540
(US).

(54) Title: A TELEVISION SYSTEM HAVING THE CAPABILITY TO ASSOCIATE AN HDTV AND AN NTSC CHANNEL

1% 1
ADIO | . wr

104 ) 10

= R 150

¥
L ¢ e/ ¢

.113_ POWER Q—Om gvﬁafl

(57) Abstract

A television receiver system includes an HDTV tuner (122), and an NTSC tuner (124). In response to the entering of a channel
number, a CHANNEL UP or CHANNEL DOWN command, or a channel label, in a channel selection mode, a controller (160) searches
a "paired channel" table for associated HDTV (420) and NTSC channels. If an HDTV channel is associated with that channel number or
channel label, the HDTV tuner (122) is controlled to select the HDTV channel. If no HDTV channel is associated with that channel number
or channel label, the NTSC tuner (124) is controlled to select the corresponding NTSC channel. In another embodiment, the controller
determines if HDTV signals are actually bemg received. If not, the controller (160) causes the NTSC tuner to select the corresponding
NTSC channel. In yet another embodiment, the "paired channel" data is sent via an Extended Data Services (EDS) transmission and
“automatically loaded into memory. : :




