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numbers RCA 86,125 and RCA 86,115, and assigned to the same
assignee as the present invention.

10 ' Field of the Invgr_xti n

The subject application concerns the field of television
receivers having  memory circuitry for storing lists of preferred
television channels; and in particular, for storing multiple lists,

15 wherein each list relates to a respective one of a plurality of RF
signal sources. |

Background of the Invention

20 Numerous radio frequency (RF) signal sources are
currently available for supplying television signals to a user's
television receiver. These RF signal sources include, an ultra-high
frequency (UHF) antenna, a very-high frequency (VHF) antenna,
video games, home computers, cable television systems,

25 videocassette recorders, videodisc players, and TVRO (television
receive-only) satellite television receivers. |

Many modern televmon receivers are equipped with
mult1ple RF signal input connectors, and have the capability of
receiving video signals from two different RF signal sources. A

30 television receiver with two RF signal input terminals eliminates

repeated plugging-in and unplugging of cables which would
. otherwise be necessary when chhhgi-ng' from one signal source to
another. : '
~ Systems which allow a user to enter a list of preferred

35 channels (i.e., a scan list) of those channels which are receivable
via an RF input terminal, are known: Such scan lists include
information as to whether or not the desired channel is an "AIR?®
channel or a "CABLE" channel, mformatlon concerning the tuning

~ voltage required to tune the channel, ‘and information indicating
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tel evi sion. channel s, and | E ﬁepl & storing nultiple lists, wherein
each list relates to a res aplurallty of RFS|gnaI sources.
BacKground of the Inventio o frequency (RF) si gnaﬁ %&?r éésl

are currently available for supplying television signals to a user's
tel evi sion recelveL hThese si gnal sgurces i ncl ude, an ultra- hi_ gh
e

frequency (URFWhichehand of irequencisss the,desirgd (chamnelnresides. viWEd ganes,
home conput efugh aabyftehf;! &VuséroBafypicPTam into the scan list only those

channels which are of interest to him, thereby causing the
"skipping” of wunused, or undesired channels when changing

5 channels via a "channel up", "channel down" command.
Scanning down beyond the _last .channel stored in the scan list
causes the tuning of the first channel in the scan list. Similarly,
scanning up beyond the first channel stored in the scan list causes
the tuning of the last channel in the scan list. This method of

10 operation is known as "wrapping around” from top to bottom or,
bottom to top. Inclusion of a scan list feature in a television
receiver having multiple. RF input terminals is known from the
RCA CTC-133 color television receiver, manufactured by Thomson
Consumer Electronics, Inc., Indianapolis, Indiana, U.S.A. In this

15 receiver, each RF input terminal 'has a separate scan l_ist associated
. with it.

It is common practice for cable television services to
remodulate television signals transmitted on given "air" channels,
onto different cable channels. For example, the signals of channel

20 29 may be remodulated on a cable system and appear on cable
channel 8. Therefore, with a separate scan list arrangement, the
same channels may appear in more than one scan list. Using the
previous example, assume RF input terminal A is connected to an
external antenna, and RF input terminal B is connected to a cable

25 converter unit. In this arrangement, then signals from a given
broadcaster (channel 29) will appear on channel 29 on RF input
terminal A, and the same signals will appear on RF input terminal
B, on cable channel 8. There are two reasons for wanting to
eliminate the above-noted duplication of channels. First, the

30 duplication of channels may be annoying to a user who is scanning

' through the available channels in both scan lists in sequence.
~ Second, the memory space available for the scan.lists is limited,
and such duplication is wasteful, especially in light of the fact that
a receiver coupled to both cable and satellite systems may have

35 over 100 television channels available for viewing.

A user who deletes an otherwise duplicated channel
from one of the scan lists must either remember in which scan list
it is to be found, or search through the channels of both scan lists.
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down" keys until the above-mentioned "wrap-around”'of the scan
list occurs. This ensures that the user has seen all of the channels

of a first scan list before selecting another ‘RF input and -scanning

through its related scan list for the desired channel.

Unfortunately, this method of operation also causes the viewer to
see at least one of the channels of the first scan list , a second time
in order to be sure that he has indeed seen all of the channmels in
the first list.

| SUMMARY OF THE INVENTION
In a television receiver including a plurality of RF

- input terminals, each of which having a respective scan list, means

15

20

25

30

are provided for linking the lists to form a single scan list with a
single wrap-around point, and for separating the linked list into
separately accessible scan lists in response to a user-entered
command. As the user scans through the channels and changes
from one linked scan list to another, the appropriate RF input
connector is automatically selected. .

BRIEF DESCRIPTIO OF THE DRAWING

FIGURE 1 shows, in block diagram form, a television
receiver incorporating the subject invention.

FIGURES 2 and 2A show keyboards sultable for use
with the remote control handunit of FIGURE 1.

FIGURE 3 shows an arrangement of memory locations
for storing scan lists, as known from the prior art.

FIGURE 4 shows an arrangement of memory locatlons
for storing scan lists, in accordance with the subject invention.

FIGURE 5 is a flowchart showing a portion of the

 control’ program of the controller of FIGURE 1.

35

FIGURE 6 is an illustration showing a “display screen
menu produced in accordance with the invention.

FIGURES 7 and 8 are illustrations showing screen
displays having channel numbers displayed in different
respective colors, in accordance with an aspect of the .invention.

Thls Sheet Has Been Replaced :

3 THIS SHEET HAS BEEN
REPLACED



Systems which allow a user to enter a list of preferred channels (i.e.,
scan |ist) of those channels - which are receivable via an RF in &al
ar e *known. Such scan Irsts i ncl ude |nforrrat|on as to whet her or t%nge
desired channel is an "AIR' channel or a "CABLE" channel, infornmation

concerning the tunin I requi red.to tune the c el, and info natron
i ndi cat i ng J \ﬁéﬁﬂ% 9°$hows an arrangement oP RE iriput termnina[s

according to one aspect of the invention.
DETAILED DESCRIPTION OF THE EMBODIMENT

Referring to FIGURE 1, radio frequency (RF) signals
are applied to RF input terminals A, B, and C of RF switch 100.
Under control of a control signal applied via wire' 101, RF switch
100 selects one of inputs A, B, and C to supply one or more- RF
10 signals to a tuner assembly 102. Tuner assembly 102 selects a
particular RF signal under control of a tuner control unit 104
which applies a tuning control signal to tuner assembly 102 via a
wire 103, and appliés bandswitching signals via a -control bus
103'. Tuner control unit 104 is controlled by a controller 110.
15 Controller 110, which may be a microprocessor or
microcomputer, includes a central processing unit (CPU) 112, a
re’ad-onlj' memory (ROM) ‘114, and a random access memory.
116. Controller 110 generates the above-mentioned control
signal for RF switch 100 for selecting an RF - input for tuner 102.
20 Controller 110 receives user-entered control signals from a local
‘keyboard 120 and from an infrared (IR) receiver 122. IR
receiver 122 receives and decodes remote control signals
transmitted by .a remote control unit 125. _
_ Tuner 102 produces a signal at an intermediate
25 -frequency (IF) and applies it to a processing unit 130 comprising
a video IF (VIF) amplifying stage, an AFT circuit, a video
detector, and a sound IF (SIF) amplifying stage. Processing unit
130 produces a baseband composite video signal (TV), and a
. - sound carrier signal. The sound carrier signal is applied to an
30 audio sigrral' processor unit 135 which includes an audio detector
and a stereo decoder. Audio signal processor unit 135 produces
baseband left and right audio signals and applies them a pair of
speakers 138 for sound reproduction. '
: The baseband video signal (TV) is coupled to a video
35 processor unit 155 and a kine driver amplifier 156, and
' ultimately displayed on a display screen of a display device 1358.
Video signals are also applied to a sync separator unit 160 which
derives vertical and horizontal synchromzmg signals therefrom.
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2in V\:hl ch band of frequenci.es the desired channel resides. Wth such a
system a user can programinto the scan list onl y t hose channel s %gﬁ are

of interest to him thereby causi ng the "ski ppi ng" of unused R{A ’
channel s when changi ng channels via a "channel up", or channel down"

command. Scanni ng down beyond the | ast channel stored in the scan |ist

causes the tihg derived rwerticaktand, herdzontal (signalsaare  appliesi ol ar |y,

scanni ng up defktibd hithif | 770 forafiie! proldatfidni Bf t defleedon | dighalkagees
| application to the yoke assembly of display device 158. Under
control of controller 110, an on-screen “display processor 140
5. generates character signals, and applies them to a second input
of video signal processor ‘155, for display on display device 158.
_ The circuitry described thus far is known from the above-
mentioned RCA CTC 140 color television chassis.
 Turning to FIGURE 2, a keyboard 200 suitable for use
10 on remote control unit 125 of FIGURE 1, includes a VOLUME DOWN
key 210, a VOLUME UP key 220, an ON/OFF key 230, a CHANNEL
DOWN key 240, a CHANNEL UP key 250, a MENU - key 260, a N
MENU + key 270, an array of nambered keys generally designated
280, and a group of ANTENNA SELECT keys 275, 285, and 295.
15 Specific use of keys of. keyboard 200 will be described in detail
below
As noted above, ‘the RCA CTC-133 color television
chassis includes three RF input connectors, each having a
' respective scan list associated with it. For purposes of
20 explanation, these scan lists can be thought of as being arranged
in memory (i.e., RAM 116) as shown in FIGURE 3. Each scan list is
independent of the others. Each scan list has its own pointer, .
which upon reaching the bottom of the scan list while scanning -
down, "wraps around” to the top, and which upon reaching the top
25 of the scan list while scanning up, "wraps around” to the bottom.
For simplicity, scan lists 315, 325, and 335 are shown as including
32 (i.e., AO-A31) memory locations .each.' Also for simplicity, the
"wrap around” arrows are shown extending between locations AOQ
_ and A31. In fact, a scan list having only three locations filled
30 would ."wrap around” between location A2 (i.e., the third location
in the list) and location AO. That is, the logical end of the scan list
is not necessarily the same -merrtory location as the physical end of
the scan list. .Note that in the prior art system of FIGURE 3, a user
. must first select the scan list containing the desired channel
'35 information, and then conduct a search for the desired channel.. A
ptoblem occurs in this system when the user cannot remember
which scan list is the proper one to select for searching.

\'
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the tuning of the last channel in the scan list. This nmethod of operation
i's known as "wrapping around" fromtop to bottom or, bottom t d0ms, 56

I nclusion of a scan list feature in a tel evision receiver- havi ng nultlp e
RF i nput termnals is known fromthe RCA CTC 133 col or teIeV|S|on receiver,

R o 2 aner~ 3he 3R Tss P ohie” Brffons, AfenrloBC cRECB8 ictankdd’ o1
assom at ed as shown in (FIGUB&3promrearrangeds as shawnein &l REOA byrvices to
means of a user-entered command. Each scan list of FIGURE 4 is
linked with the others. The linked scan list has its own pointer,

5 which upon reaching the bottom of the linked scan list while
scanning down, "wraps around” to the top, and which upon
reaching the top of the linked scan list while scanning up, "wraps
around” to the bottom. As noted above, for simplicity, -scan lists
415, 425, and 435 are shown as including 32 (i.e., A0-A31) '

10 memory locations each. Also for simplicity, the "wrap around”
arrows are shown extending between locations AQ and A31. As

" was. true in FEGURE 3, a scan list having only three locations filled
would "wrap around” between location A2 (i.e., the third “Jocation
in the list) and location. AQ. That is, the logical end of the scan list

15 1is not necessarily the same memory location as the physical end of
the scan list. Note that unlike the prior art system of FIGURE 3, a
user can scan through all three lists in sequence automatically to
find a desired channel. Note that the act of switching from one list
to another also causes the selection of a new RF input connector,

20 Dbecause each scan ‘list, even thoug'h' linked, remains associated
with a respective RF input connector. Similarly, the act of
selecting a new RF input terminal by pressing one of ANTENNA
-SELECT. keys 275, 285 or 295, also selects the appropriate scan list
'for that RF terminal. -

25 : A portion of the control program for controller 110 ,
for controlling a channel scanning operation, is illustrated in the
flowchart of FIGURE 5. For purposes of this explanation, it is
assumed that the desired channel information has previously

. been programmed into the scan lists, in the usual manner. The

30 program is entered at step 500 upon reception of a keyboard, or
remote control, CHANNEL UP or CHANNEL DOWN command. At

~ step 515, a decision is made as to whether or not the received
command is a CHANNEL UP command. If the command is a
CHANNEL UP command, then the program c;hecks to see if the

35 pointer is at the top of the currently-accessed scan list (step 520).
If not, then the pointer is incremented to, get the ‘information for
tuning the next channel in the scan list (steps 523 and 525), and

. the routine is exited at 'step 530. However, -if the pointer was at
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renmodul ate television signals transmitted on given "air" channels, onto

di fferent cable channels. For exanple, the signals of channel 29 may be
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s that information (%tep 535). If the lists are not lmked then
~ they are arranged as shown in FIGURE 3, and a wrap-around to
5 the bottom of the. currently-accessed scan list is desired. In that
case, the NO path is followed to step 540 in which the pointer is
pointed to the bottom of the list and information for tuning the -
last value in-the list is read. The program is then exited at step
530'. However, if the lists are linked, then the scan lists are
10 arranged as shown in FIGURE 4, and the tuning of the bottom
value in an adjacent scan list is des1red In that case, the YES path
is taken to .step 545 where a determination is made as to whether
or not the current list is Scan List C.. If yes, then the current list is
becomes Scan List B (step 550), and the bottom channel in that
15 scan list is tuned (steps 540 and 530'). If the current list is not C,
~ then a check is made to see if the current list is Scan List B (step
555). If 'yes, then the current list becomes Scan List A (step 560),
and the bottom channel in that scan list is tuned (steps 540 and
530"). If the current scan list is not Scan List- C or B, then it must
20 be Scan List A. Thus the NO path is taken to step 565, wherein
: the current list becomes Scan List C, thereby causing a wrap-
around from the top of Scan List A to the bottom of Scan List C.
The bottom channel of Scan List C is then tuned (steps 540 and
530%).
25 . : Returning to step 515, if the received command is not
~ a CHANNEL UP command, then it must be a CHANNEL DOWN
command. In-that case, the NO path is taken to step 570 wherein
a determination is made as to whether or not the pointer is
_pointing to the bottom entry in the currently-accessed scan list. " If
30 not, then the pointer is decremented to get the information for
- tuning the next channel in the scan list (steps 573 and 525), and
the routine is exited at step -530. However, if the pointer was at
the top of the scan list (step 570), then a check is made to see if
the scan lists are linked, by reading a memory location which
35 holds that information (step 575). If the lists are not linked, then
they are arranged as shown in FIGURE 3, and a Wrap-around to
the top of the cuﬁently-accessed scan list is desired. In that case,
the NO path is followed to step 580”in which the pointer is pointed
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termnal A and the sane.signals will appear on RF input termnal B, on
cabl € channel 8. There are two reasons for wanting to elimnate the
above-noted duplication of channels. First, the duplication ofRChaBHEI 61 may
be annoying to a user who is scanning through t he avail abl e channels in
both scan lists in sequence. Second, the nenory space avail able for the

scan lists f them dzf ﬂmlcmfémdupt Ia@:at ipforhati®s tfof Ufunigg pﬁw dhsty in
| i ght of the act
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. However, if - the lists are lmked then the scan lists are arranged as
shown in FIGURE 4, and the tuning of the top value in an adjacent
5 scan list is desired. In that case, the YES path is taken to step 585
where a determination is ‘made as to whether or not the current -
list is Scé_n List A.. If yes, then the current list is becomes Scan
List B (step 590), and the bottom channel in that scan list is tuned
(steps 580 and 530"). If the current list is not A, then a check is
10 made to see if the current list is Scan List B (step 595). If yes,
then the current list becomes Scan List C (step 597), and the
bottom channel in that scan list is tuned (steps 580 and 530"). If
the current scan list is not Scan List A or B, then it must be Scan
List C. Thus the NO. path is taken to step. 599, wherein the current
15 '_list becomes Scan List A, thereby causing a wrap-around from. the
bottom of Scan List C to the top of Scan List A. The top channel of
Scan List A is then tuned (steps 580 and 530"). |
FIGURE 6 shows a television receiver 600 having a
display screen 610 displaying a portion of a menu indicating the
20 linked state of the scan lists (i.e.; either YES or NO). The scan lists
- are linkable and unlinkable at the command of the viewer under
~ control of controller 110. Pressing the MENU + key 270 of
keyboard 200 causes the scan lists to become linked, and the
display of FIGURE 6 to indicate YES. Pressing the MENU - key 260
25 of keyboard 200 causes the lists to be. unmlinked (i.e., to be
separate), and causes the display of FIGURE 6 to indicate NO.
FIGURE 7 and 8, taken together, show the effect of
scanning from the top of one scan list into the bottom of another
(or vice-versa). FIGURE 7 shows a television receiver 700 having
30 a display screen 710 displaying a television program received on
channel 58. For purposes of explanation, assume that the scan
lists are linked, and that the tuning information for channel 358 is
contained in the top address of a currehtly-accessed scan list,
. associated with a first RF input terminal. Assume also, that the
35 tuning information for channel 08 is contained in the bottom .
- location of an adjacent scan list, associated with a different RF
input terminal. Pressing CHANNEL UP key 250 of keyboard 200
causes , as-described 'above, the retrieval of the tuning
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‘A user V\/no del. et es His fu?h |cat ed channel frbm one of the scan
|ISt_)S nmust -ei t her re scan list it is to be found, or search
t hrough t he channel s |sts REPLACEMENT SHEET 2 1RSEP839561

information for the tel_ev1s1o.n channel stored in bottom memory
location of an adjéc’erit scan list, and the automatic selection of the
-corresponding RF input terminal. Thus, the result of pressing
CHANNEL UP key 250, in the current example, is the display of a
5 television program on channel 08, as shown in FIGURE 8, supplied
via a different RF input terminal than was the signal for
previously-tuned channel 58.
| Note that channel number 58 is shaded with diagonal
lines to indicate the color green, and that channel number 08 is
10 shaded with horizontal lines to indicate the color blue. It is
desirable to inform the viewer as to which RF input terminal is
the source of the currently-tuned channel. Previously, this was
done by adding an on-screen message such as Al or A2 (or ANT A
' or ANT B) to the channel number display. It is herein recognized
15 that a uncluttered, simplified display of channel number can be
| provided by color-coding the channel number to indicate the
particular RF input terminal in use. It is felt that an on-screen
display of "green 58" (i.e., a green-colored channel 58 indication)
is a channel number and RF input terminal display which is easier
20 for the user to recognize and remember, than is an on-screen
- display of "58 A1l". :

It is further recogmzed that connection of RF sources
to the television receiver can also be simplified (i.e., made less
confusing) by color-coding the area surrounding the RF input

25 terminals to match the colors produced in the channel number
display when that RF input terminal is selected. That is, channel
numbers displayed in blue are received via the RF input terminal
surrounded by a blue color. Such an arrangement of terminals
900 is shown in FIGURE 9, wherein a panel 905 includes an area

30 910 shaded with diagonal lines to indicate the color green, an area

920 ishaded with horizontal lines to indicate the color blue, and an
area 930 shaded with vertical lines to indicate the color red.

It is also herein recognized that in a system with
color-coded RF input terminals and color-coded channel number

35 displays, a clear indication of which inputs' are available for
selection is provided by color-coding the ANTENNA SELECT keys
to correspond to the color-coded RF input terminals. Such an
arrangement of color-coded keys is shown in FIGURE 2A, wherein
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"S_earchi ng through the scan lissts requires that the user scan through the
channel s by use of the "channel .up” or "channel down" keys until. tg?’
above- ment i oned "w ap-around" of the scan list occurs. This en&GPed rREL

t he user has seén all of the channels of a first scan |list before selecting
anot her RF input and scanhing through its related scan list for the desired
channel . Unelemgnts rearing; simdar, gelerenspe namegalsnl too elomeats 1o vi ewer to

see at | easFIGURES 2! Rervdangighitarofuridifon! | Tat FRGERE iZ4 keya299a0Rd tine in
order to be puiSa ' Wah WBafoal B o Shdichte B E8for PR Rey 2854 is
shaded with horizontal lines to indicate the color blue, and key

'5 295a is shaded with vertical lines to indicate the color red. It is
~ felt that such a color-coded antenna selection system provides an
easy to use system which reduces user confusion as to which
video source is currently supplying signals to the television
receiver. .

10 The term television receiver, as used herein, includes
‘television receivers having a video display device (commonly
known as television sets) and television receivers without a video
display device, such as VCRs. '
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t. h-e first Iist. SUNIVARY OF THE | vi si on receiver including
a plurality of RF input term nal MMMLI'IMIlmmaw ng a rReecdsfélscan
list, . neans are provided for linkifig fhet1i'%ts td forma single scan |ist

w-th a single wap-around point, and for separating the linked list into
separ at eGLABMSssi bl e scan lists in response to a user-entered command. As

t he user. scans thrciugh t?‘?legﬁgﬂe{_&[em C@&Hﬂﬂi lIé omone |linked scan |ist

to anot her, the appro i dp
a plurality of- radio frequency (RF) signal mput ‘terminals

(A,B C) each of which receives a group of RF signals from respective RF
5 signal sources;
RF switch means (lOO) having a plurallty of inputs, each of
which is connected to a respective one of said RF input terminals (A,B,C),
said RF switch means (100) having an output at which is developed one
of said groups of RF signals selected from said RF signals at said inputs,
10 said RF input switch (100) having a control ihput for receiving a first
control signal (101) for selecting said selected' group of RF signals;
tuner means (102) coupled to said RF switch means (100) for
receiving said selected group of RF signals, said tuner means (102)
selecting a particular RF signal from said group of RF signals in response
15 to a second control s1gnal (103); characterized by
control means (104,110,112,114) for generating said first
and second control signals (101,103) for causing said RF switch means
(100) and said tuner means (102) to select said particular RF signal;
means (120,122,125), coupled to said control means
20 (104 110,112,114) , for entering data in response to operation by a user;
memory means (116) having a plurality of areas for storing
data related to the tuning of preferred ones of said RF signals, each of
-said areas storing tuning infofmation specific to the RF signals of a
respective one of said .groups of RF signals received at one of said RF
25 input terminals (A,B,C); ~
_ wherein in response to said data entered by said user, - said
~control means (104,110,112,114) sequentially retrieves said tuning data
- from said memory means (116) in one of a linked mode in which said
_ control means (104,110,112,114) automatically . retrieves said tuning
30 data from a second one of said areas after having completed- the
~ sequential retrieval of said tuning data from said first area, and an
unlinked mode ‘in which said control means (104,110,112,114) _
automatically begins the sequential retrieval of said tuning data from
said first area upon completion of sald sequential retrieval of said tuning
35 data from said first area;
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connector is automatically sel ect Mlllulullylmmlml ON OF THE DRAW NG

FI GURE 1 shows, “in block diagramform a television recei viRCANGH,H6L at i ng
t he subject invention. FIGURES 2 and 2A show keyboards suitable for use
-wkth the remote control handunit of FIGURE 1. FIGURE 3 shows an arrangenent

of menor@ldiecat icpigidued storing scan lists, as known fromthe prior art.
FIGURE 4 shows an ghhanggiieslt AbalE"Pid4/19671121194) automatically
generating said first control signal .(101) for selecting the respective one
of said RF input terminals which is related to the memory area from
which said tuning data is to be retrieved.

w

2. The television receiver of claim 1, characterized in that
said data entered by said user comprises a command code for causing .
said control .means (104,110,112,114) to change operati'ng' modes
10 between said linked mode and said unlinked mode, a CHANNEL UP
command code, and a CHANNEL ‘DOWN command code.

3. A television receiver, comprisihg: _
: - a plurality of radio frequency (RF) signal input-terminals
15 (A,B,C), each of whlch receives a group of RF signals from respecuve RF
- signal sources; :
‘RF switch means (100) having a plurality of inputs, each of
which is connected to a respective one of said RF input terminals (A,B,C),
said RF switch means (100) having an output at which is developed one
20 of said groups of RF signals selected from said RF signals at said inputs, -
said RF.input switch (100) having a control input for receiving a first
control signal (101) for selecting said selected group of RF signals;
tuner means (102) coupled to said RF switch means (100) for
rece1v1ng said selected group of RF signals, said tuner means (102)
25 selecting a partlcular_ RF signal from said group of RF signals in response
to a second control signal (103); characterized by | -
control- means (104,110,112,114) for generating said first
and second control signals (101,103) for causing said RF switch means
.. (100) and said tuner means (102) to select ‘said pamcular RF signal;
30 means (120,122,’125), coupled to said control means _
(104,110,112,114), for entering data in response to operation by a.user; .
memory . means (116). having a plurality of areas for storing
data related to the tuning of preferred ones of said RF signals, each of
. said areas storing tuning information specific to the RF signals of a
35 respective one of said groups of RF signals received at one of said RF

cet Has Been Replaced

. \\Il\lh\iil\\\\\lll\\ll\

ThIS E HAS BEEN |
REF LAGED...




for storing scan lists, in accordanceL"Illliuw]HI WLEH!J invention. FIGURE 5
is a,flowchart showing a portion of t m of é&%ﬁ%ﬁi”er
of FIGURE 1. FIGURE 6 i s an illustration showi ng a display

produced in accordance with the invention. FIGJURES 7 and 8 are

Il ustrat ons howi n s&r een di splays having channel nunbers displayed in
di fferenb?’é@p CFWE‘%@S ors, in accofdance with an-aspect of the invention.

input terminals (A,B,C), each of said area including a plurality of memory
locations between first and sgcond limits;

'wherein in response to said data entered by said user,said
control means (104,110,112,114) sequentially retrieves said tuning data
from said memory means (116) in one of a linked mode in which said
control means automatically retrieves said tuning data beginning at said
first limit of a second one of said areas after having retrieved said
tuning data from said memory location at said second limit of said first
10 area, and an unlinked mode in which said control means

(104,110,112,114) automatically begins the sequentlal retrieval of sa1d
tuning data from said memory location at said first limit of said first
area upon retrieirinlg' said tuning data from said merhory location at said
second limit of- said first area, said control means (104,110,112,114)
15 automatically generating said first control signal (101) for selecting’ the
' respective one of said RF input terminals (A,B,C) which is related to the
memory area from which said tuning data is to be retrieved

o
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4" i'ZI GURE 9 shows an arrangenment .of RF input terminals accordin one
aspect of .the invention. DETAI LED DESCRI PTI ON OF THE EMBODI AR8595611 ng
to FIGURE 1, radio frequency (RF) signals are applied t?) RF |n|put tlermdnal S
A. B, and C of - RF switch 100. Under control of a control signal- applied via
wire 101, RF switch ABSTRACT

In a television receiver including a plurality of RF input

terminals (A,B,C), each of which having a respective scan list, means are
provided for linking the lists to form a single scan list with a single
5 wrap-around point, and for separating the linked list into separately
~ accessible scan lists in response to a user-entered command. As the user
scans through the channels and changes from one linked scan list to
another, the appropriate RF input connector is automatically selected.
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|nputs A B, and Cto supply one or nore RF signhals to a

100 sel ects one of
t uner assenbly 102. Tuner assenbly 102 selects a particular RF signal under
control unit 104 which applies a tuning control signal

control of a tuner
to tuner assenbly 102 via a wire 103, and applies bandswitching signals via

a control bus 103'. Tuner control unit 104 tqégdgtrolled by a-controller
‘ m cr oconput er,

110. Controller 110, which nay be a m cropr
includes a central processing unit (CPU) 112, a read-only nenory (ROM 114,

~and a random access nenory
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116. = Control | er 110 generates the above- mentioned control si gnal for RF
switch 100 for -sel ecti ng an RF input for tuner 102. Controller 110 receives
user-entered control signals froma |ocal keyboard 120 and from an infrared
(I.R) ‘receiver 122. IR receiver 122 receives and decodes renote control
signals transmtted by a renpte control unit 125. Tuner 102 produces a

at an internediate frequency (IF) aﬂd/alp lies it to a processing

si gnal
unit 130 conprising a video IF (VI F) anpl i fying stage an AFT circuit, a
vi deo _ '
275 2835
J b 3%
ANT ANT ANT
A . B . C
N 1
I——— ANTENNA SELECT—
1 2 3
4 S 6
7 8 9
240 250
CHAN |/ o CHAN
DOWN up
210 230 220
VOLUME VOLUME |
"DOWN . ON/OFF . up
270
260
MENU . | MENU |
- +
" This Sheet Has Been Riepliccd
Fig. 2 RN
TH-IS SHEFT HAS BEEN |

R[ r’LACED




det ect or,

156, and

and a sound IF. (SIR anpllfylng stage
produces a baseband conp05|te vi deo si gnal
The sound carrier signal

(Tv),

200a

/

Processing unit 130
~and a sound carrier
i's applied to an audi o signal
uni t 135 whi ch includes an audio detector and a stereo decoder.

processor unit 135 produces basebagf/éﬁ
and applies thema pair of speakers 138 f
baseband vi deo signa
kine driver anplifier

pr ocessor
Audi o

t and right audio signals

nd reproduction. .

(TV) is coupled to a video processor uni.t 155 and a -

The

27sa 285a 95a .
J m
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1 2 3
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Y

ultimately dlsplayed on a display screen of a display device 158. Video
S|gnals are also applied to a sync separator unit 160 which derives
vertical and horizontal synchronizing signals therefrom 5 The deri ved
vertical and horizontal signals are applied to a deflection unlt 170 for

t he production of deflection signals for
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application to the yoke assenbly of display device 158. Under control of
.controller 110, an on-screen di splay processor 140 generates character:
signals, and applies themto_a second input of video signal processor 155,
for display on display device 158. The circyitry described thus far is

known from the above- nenti.oned RCA CTC 140

Turning to FIGURE 2, a keyboard 200 suitable for
- 125 of FIGURE 1, includes a VOLUME DOMWN key 210, a VOLUME UP key 220, an

OV OFF key 230, a CHANNEL

SCAN
LIST

SCAN
LIST

SCAN
LIST

v

AQ

Al

A2 415

A3

A4

A27

AZ8

1a29

A30

A3l

80

B1

B2 425

B3

B84

827

B28
B29

830

- {831

Cc27

Co
Cl

c2 . | 435
c3 :

C4

C28

C29

C30

C3i

oOor t'el evi si on chassi s.
use on renote control unit
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DOWN key 240, a CHANNEL UP key 250, a MENU -

key 260, a MENU + key 270, an

_array of nunbered Keys generally designated 280, and a group of ANTENNA
SELECT keys 275, 285, and 295. Specific use of keys of keyboard 200 will be

descri bed in detail

For

bel ow. As noted above,

chassis includes three RF input connector@é
| 'a

| i st associated with it.

be thought of as being arranged

pur poses of

h havi ng
ation,

the RCA CTC- 133 color tel evision

a respect I ve scan

t hese scan |lists can

_ 500
ENTER
515
NO CHAN YES
\JP/
573 2 523
Z
DECREMENT ' INCREMENT
POINTER I I POINTER
_TUNE NEXT Jszs
CHANNEL IN
SCANLIST
530
580 _
TUNE TOP \ | 540 { TUNE BOTTOM
CHANNEL IN \JCHANNEL IN |-
CURRENT LIST CURRENT LIST
550
350 i
CURRENT | ~ CURRENT
LIST = 8 > 4 LisT-8
S60
%7 g 555
CURRENT | 3] @ CURRENT
LIST=C . LIST=A
599
CURRENT || CURRENT .
LIST= A LIST=C

Fig.5
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i.n mepory (i.e., RAM 116) as shown in FIGURE 3. Each scan list is _

i ndependent of t-he others. Each scan |list has its own pointer, which upon
reachi ng the bottom of the scan list while scanning down, "waps around” to
t.he top, and which upon. reaching the top of the scan list while scanning
up, "wraps around” to the bottom- For si@bl é(ﬁy; scan lists 315, 325, and
335 are shown as including 32 (i.e., AO-A31) nenory |ocations each. Al so
for sinplicity, the "wap around" arrows are shown extendi ng between

| ocations A0 and A31. In fact, a scan list having only three | ocations
filled : ' :

| ///’> . - | _ "_. ‘\\\;i}o.

SCAN LISTS LINKED: YES

- This Sheet Has Been Replaced - . i

i

—
Lo . S
T:;,b Ohee et

FRAS BEEN

_REPLACED




woul d “"wr ap around” between location A2 (i.e., the third location in the

I'i st) and | ocation A0. That is, the | ogi cal end of the scan list is not
necessarily the sane. nenory | ocation as the physi cal end of the scan list.
Note that in the prior art systen1of-FIGU E 3, .@ user nust first select the
scan |ist containing the desired channel Vo}ﬁhtlon and then conduct a
search for the desired channel. A problen1occurs In this system when the
user cannot renenber which scan list is the proper one to select for

sear chi ng. '
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6 The-scan lists of the present invention can be arranged as shown in

FIl GURE 3, or rearranged as shown in FIGURE 4, by neans of a user-entered
command. Each scan list of FIGURE 4 is linked with the others. The |inked
scan list has its own pointer, which upon peaghing the bottom of the |inked
scan list while scanning down, "w aps arou@dfﬁtg the top, and whi ch upon
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reachrng t he top of the Linked scan |ist while scanning up, "waps around"
t'o the bottom As noted above, for sinplicity, scan lists 415, 425, and 435
are shown as including 32 (i.e., AO0-A31) nenory | ocations each. Al so for
stnplicity, the "wap around” arrows are E!Eynl t endi ng between | ocations
A0 and A31. As was true in FIGURE 3, a s ~having only three

| ocations filled would "wrap around" between |location A2 (i.e., the third

| ocation in the list) and | ocation AO. That is, the | ogical end of the scan
list is not necessarily the sanme nmenory |ocation as the physical end of

Fig. 9
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R he ,scan list. Note that 'unlike the prior art systemof FIGJRE 3, a user
“cap scan through all three lists in sequence automatically to find a
desired channel. Note that the act of S\r‘;/itchi ng fromone list to another
al so causes the selection of a new RF iTliput connector, because each scan
i st, .even though |inked, remains associated with a respective RF input

connector. Simlarl ' E-En ' m I nal by

pressi ng one of ANTIENM@E% e@?@%@% og‘vggg,m.a soEé\giFg]cts t he

appropriate scan list for that RF term nal. L
Cross Reference to a Related Application

The subject application is related to copending U.S.
patent applications, filed herewith, bearing attorney's docket _
numbers RCA 86,125 and RCA 86,115, and assigned to the same
assignee as the present invention.

Field of the Invention

The subject application concerns the field of television
receivers having memory circuitry for storing lists of preferred
television channels, and in particular, for storing multiple lists,
wherein each list relates to a respective one of a plurality of RF
signal sources.

Background of the Invention

Numerous radio frequehcy (RF) signal sources are
currently available for supplying television signals to a user's
television receiver. These RF signal sources include, an ultra-high
frequency (UHF) antenna, a very-high frequency (VHF) antenna,
video games, home computers, cable television systems,
videocassette recorders, videodisc players, and TVRO (television
receive-only) satellite television receivers.

Many modern television receivers are equipped with
multiple RF signal input connectors, and have the capability of
receiving video signals from two different RF signal sources. A
television receiver with two RF signal input terminals eliminates
repeated plugging-in and unplugging of cables which would

. otherwise be necessary when changing from one signal source to
another. ' | L

Systems which allow a user to enter a list' of preferred
channels (i.e., a scan list) of those channels which are receivable
via an RF input terminal, are known. Such scan lists include
information as to whether or not the desired channel is an "AIR"
channel or a "CABLE" channel, information concerning the tuning
voltage required to tune the channel, and information indicating
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A portion of the control programfor controller 110 for controlling a

> channel scanning operation, is illustrated in the flowhart of FIGURE 5.
For purposes of this explanation, it is assunmed that the desired channel
i nformation has previously been programed into the scan lists, in the
usual manner. The programis entered at step 500 upon reception of a
keyboard, or renpbte control, CHANNEL UP or CHANNEL DOWN comrmand. At step
515, a deci dnowhishnbared af frequianciesrther desired rohansekiresidesomWitl i s a

CHANNEL UP cieBRdsysiémt e wserm@idpicpram into the scan list only those
channels which are of interest to him, thereby causing the
"skipping" of unused, or undesired channels when changing
channels via a "channel up", or “"channel down" command.
Scanning down beyond the last channel stored in the scan list
causes the tuning of the first channel in the scan list. Similarly,
scanning up beyond the first channel stored in the scan list causes
the tuning of the last channel in the scan list. This method of
operation is known as "wrapping around” from top to bottom or,
bottom to top. Inclusion of a scan list feature in a television
receiver having multiple RF input terminals is known from the
RCA CTC-133 color television receiver, manufactured by Thomson
Consumer Electronics, Inc., Indianapolis, Indiana, U.S.A. In this
receiver, each RF input terminal has a separate scan list associated
with it.

It is common practice for cable television services to
remodulate television signals transmitted on given "air" channels,
onto different cable channels. For example, the signals of channel
29 may be remodulated on a cable system and appear on cable
channel 8. Therefore, with a separate scan list arrangement, the
same channels may appear in more than one scan list. Using the
previous example, assume RF input terminal A is connected to an
external antenna, and RF input terminal B is connected to a cable
converter unit. In this arrangement, then signals from a given
broadcaster (channel 29) will appear on channel 29 on RF input
terminal A, arid the same signals will appear on RF input terminal
B, on cable channel 8. There are two reasons for wanting to
eliminate the above-noted duplication of channmels. First, the
duplication of channels may be annoying to a user who is scanning
through the available channels in both scan lists in sequence.

~ Second, the memory space available for the scan lists is limited,
and such duplication is wasteful, especially in light of the fact that
a receiver coupled to both cable and satellite systems may have
over 100 television channels available for viewing.

A user who deletes an otherwise duplicated channel
from one of the scan lists must either remember in which scan list
it is to be found, or search through the channels of both scan lists.
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CHANNEL UP command, then the program checks to see if the pointer is at the
top of the currently-accessed scan list (step 520). If not, then the
pointer is increnented to get the information for tuning the next channel
in the scan list (steps 523 and 525), amgl the routine is exited at step
530. However, if the pointer was at 7

Searching through the scan lists requires that the user scan
through the channels by use of the "channel up" or "channel
down" keys until the above-mentioned "wrap-around" of the scan
list occurs. This ensures that the user has seen all of the channels
of a first scan list before selecting another RF input and scanning
through its related scan list for the desired channel.

Unfortunately, this method of operation.also causes the viewer to
see at least one of the channels of the first scan list , a second time
in order to be sure that he has indeed seen all of the channels in
the first list.

SUMMARY OF THE INVENTION

In a television receiver including a plurality of RF
input terminals, each of which having a respective scan list, means
are provided for linking the lists to form a single scan list with a
single wrap-around point, and for separating the linked list into
separately accessible scan lists in response to a user-entered
command. As the user scans through the channels and changes
from one linked scan list to another, the appropriate RF input
connector is automatically selected.

BRIEF DESCRIPTION OF THE DRAWING

'FIGURE 1 shows, in block diagram form, a television
receiver incorporating the subject invention.

FIGURES 2 and 2A show keyboards suitable for use
with the remote control handunit of FIGURE 1.

FIGURE 3 shows an arrangement of memoi'y locations
for storing scan lists, as known from the prior art.

FIGURE 4 shows an arrangement of memory locations
for storing scan lists, in accordance with the subject invention.

FIGURE 5 is a flowchart showing a portion of the
-control program of the controller of FIGURE 1.

FIGURE 6 is an illustration showing a display screen
menu produced in accordance with the invention.

' FIGURES 7 and 8 are illustrations showing screen

displays having channel numbers displayed in different
respective colors, in accordance with an aspect of the invention.
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the top of the scan list (step 520), then a check is nmade to see if the
°scan lists are linked, by reading a nenory |ocation which holds that
information (step 535). |If the lists are not |inked, then they are
arranged as shown in FIGURE 3, and a wap-around to the bottom of the
currently-accessed scan list is.desired In that case, the NO path is
followed to step 540 i w he pointer is pointed to the bottomof the
list and information fg':rI né; §hovy a8t asangrment ofRFi input derminals The

program i s tlaesosdingecb ainestspect36f thélineertion f the lists are |inked, then
the scan lists are

DETAILED DESCRIPTION OF THE EMBODIMENT

Referring to FIGURE 1, radio frequency (RF) signals
are applied to RF input terminals A, B, and C of RF switch 100.
Under control of a control signal applied via wire 101, RF switch
100 selects one of inputs A, B, and C to supply one or more RF
signals to a tuner assembly 102. Tuner assembly 102 selects a
particular RF signal under control of a tuner control unit 104
which applies a tuning control signal to tuner assembly 102 via a
wire 103, and applies bandswitching signals via a control bus
103".  Tuner control unit 104 is controlled by a controller 110.
Controller 110, which may be a microprocessor or
microcomputer, includes a central processing unit (CPU) 112, a
read-only memory (ROM) 114, and a random access memory
116.- Controller 110 generates the above-mentioned control
signal for RF switch 100 for selecting an RF input for tuner 102.
Controller 110 receives user-entered control signals from a local
keyboard 120 and from an infrared (IR) receiver 122. IR
receiver 122 receives and decodes remote control signals
transmitted by a remote control unit 125.

Tuner 102 produces a signal at an intermediate
frequency (IF) and applies it to a processing unit 130 comprising
a video IF (VIF) amplifying stage, an AFT circuit, a video
detector, and a sound IF (SIF) amplifying stage. Processing unit
130 produces a baseband composite video signal (TV), and a
sound carrier signal.- The sound carrier signal is applied to an
audio signal processor unmit 135 which includes an audio detector
and a stereo decoder. Audio signal processor unit 135 produces
baseband left and right audio signals and applies them a pair of
speakers 138 for sound reproduction.

The baseband video signal (TV) is coupled to a video
processor unit 155 and a kine driver amplifier 156, and
ultimately displayed on a display screen of a display device 158.
Video signals are also applied to a sync separator unit 160 which
derives - vertical and horizontal synchronizing signals therefrom.
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arranged as shown in FIGURE 4, and the tuning of the bottomvalue in an:
*adj acent scan list is desired. In that case, the YES path is taken to step
545 where a determination is nade as to whether or not the current list is
Scan List C.. If yes, then the current list is becones Scan List B (step
550), and the bottom channel in that scgn list is tuned (steps 540 and
530"). If the_current |list is not C, then a check is nade to see if the
current |ist f8¢sgerived oterticilsand Beryontal sjgralst arenapplied uior ant | st
becones Scan defiéctior irdp B0Xor aRe prRiuelibh 06T defletibnl SighAR! fecan list is
tuned (steps 24Q;@ibn to the yoke assembly of display device 158. Under

control of controller 110, an on-screen display processor 140

generates character signals, and applies them to a second input

of video signal processor 155, for display on display device 158.

The circuitry’ described thus far is known from the above- |

mentioned RCA CTC 140 color television chassis.

Turning to FIGURE 2, a keyboard 200 suitable for use

on remote control unit 125 of FIGURE 1, includes a VOLUME DOWN

key 210, a VOLUME UP key 220, an ON/OFF key 230, a CHANNEL

DOWN key 240, a CHANNEL UP key 250, a MENU - key 260, a

MENU + key 270, an array of numbered keys generally designated

280, and a group of ANTENNA SELECT keys 275, 285, and 295.

Specific use of keys of keyboard 200 will be described: in detail

below. '

As noted above, the RCA CTC-133 color television

chassis includes three RF input connectors, each having a

respective scan list associated with it. For purposes of

explanation, these scan lists can be thought of as being arranged

in memory (i.e., RAM 116) as shown in FIGURE 3. Each scan list is

independent of the others. Each scan list has its own pointer,

which upon reaching the bottom of the scan list while scanning

down, “"wraps around" to the top, and which upon reaching the top

of the scan list while scanning up, "wraps around" to the bottom.

For simplicity, scan lists 315, 325, and 335 are shown as including

32 (i.e., A0-A31) memory locations each. Also for simplicity, the

“wrap around” arrows are shown extending between locations A0

and A31. In fact, a scan list having only three locations filled

would "wrap around" between location A2 (i.e., the third location

in the list) and location AO. That is, the logical end of the scan list

is not necessarily the same memory location as the physical end of

the scan list. Note that in the prior art system of FIGURE 3, a user

must first select the scan list containing the desired channel

information, and then conduct a search for the desired chamnel.. A

problem occurs in this system when the user cannot remember

which scan list is the proper one to select for searching.
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530'). If the current scan list is not Scan List Cor B, then it nust be
*Scan List A Thus the NO path is taken to step 565, wherein the current

i st beconmes Scan List C, thereby causing a wap- around fromthe top of
Scan List Ato the bottomof Scan List C The bottom channel of Scan List C
I's then tuned (steps 540 and 530'). Reburning to step 515, if the received

i h N

Comne okt AL R IRIERR ko ik T
as shown in FIGURE 3, or rearranged as shown m FIGURE by
means of a user-entered command. Each scan list of FIGURE 4 is
linked with the others. The linked scan list has its own pointer,
which upon reaching the bottom of the linked scan list while
scanning down, "wraps around” to the top, and which upon
reaching the top of the linked scan list while scanning up, "wraps
around” to the bottom. As noted above, for simplicity, scan lists
415, 425, and 435 are shown as including 32 (i.e., AD-A31)
memory locations each. Also for simplicity, the "wrap around"
arrows are shown extending between locations AQ and A31l. As.
was true in FIGURE 3, a scan list having only three locations filled
would "wrap around" between location A2 (i.e., the third location
in the list) and location AQ. That is, ‘the logical end of the scan list
is not necessarily the same memory location as the physical end of
the scan list. Note that unlike the prior art system of FIGURE 3, a
user can scan through all three lists in sequence automatically to
find a desired channel. Note that the act of switching from one list
to another also causes the selection of a new RF input connector,
because each scan list, even though linked, remains associated
with a respective RF input connector. Similarly, the act of
selecting a new RF input terminal by pressing one of ANTENNA
SELECT keys 275, 285 or 295, also selects the appropriate scan list
for that RF terminal.

A portion of the control program for controller 110 ,

for controlling a channel scanning operation, is illustrated in the
flowchart of FIGURE 5. For purposes of this explanation, it is
assumed that the desired channel information has previously
been programmed into the scan lists, in the usual manner. The
prdgram is entered at step 500 upon reception of a keyboard, or
remote control, CHANNEL UP or CHANNEL DOWN command. At
step 515, a decision is made as to whether or not the received
command is a CHANNEL UP command. If the command is a
CHANNEL UP command, then the program checks to see if the
pointer is at the top of the currently-accessed scan list (step 520).
If not, then the pointer is incremented to get the information for
tuning the next channel in the scan list (steps 523 and 525), and
the routine is exited at step 530. However, if the pointer was at
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a determination is nade as to whether or not the pointer is pointing to the
cbottomentry in the currently-accessed scan list. If not, then the pointer

is decrenented to get the information for tuning the next channel in the

scan list (steps 573 and 525), and the routine is exited at step 530.

However, if the pointer was at the top7of the scan list (step 570), then a

check is nade to see if the scan lists are |linked, by reading a nenory

| ocati on whi ctkehtsipd of tthat sqanf Bstréstepro3M: shes AsFhegk i heade 40 segrif not

l'inked, then ghgeycarl Qistd 20 9RAkeE bYPowading Rl wMéfoss 1e€ulich Wiisiehar ound to

: holds that information (step 535). If the lists are not linked, then
they are arranged as shown in FIGURE 3, and a wrap-around to
the bottom of the currently-accessed scan list is desired. In that
case, the NO path is followed to step- 540 in which the pointer is
pointed to the bottom of the list and information for tuning the
last value in the list is read. The program is then exited at step
530'. However, if the lists are linked, then the scan lists are
arranged as shown in FIGURE 4, and the tuning of the bottom
value in an adjacent scan list is desired. In that case, the YES path
is taken to step 545 where a determination is made as to whether
or not the current list is Scan List ‘C.. If yes, then the current list is
becomes Scan List B (step 550), and the bottom channel in that
scan list is tuned (steps 540 and 530'). If the current list is not C,
then a check is made to see if the current list is Scan List B (step
555). If yes, then the current list becomes Scan List A (step 560),
and the bottom channel in that scan list is tuned (steps 540 and
530"). If the current scan list is not Scan List C or B, then it must
be Scan List A. Thus the NO path is taken to step 565, wherein
the current list becomes Scan List C, thereby causing a wrap-
around from the top of Scan List A to the bottom of Scan List C.
The bottom channel of Scan List C is then tuned (steps 540 and
530).

, Returning to step-51S5, if the received command -is not

a CHANNEL UP command, then it must be a CHANNEL DOWN
command. In-that case, the NO path is taken to step 570 wherein
a determination is made as to whether or not the pointer is
pointing to the bottom entry in the currently-accessed scan list. If
not, then the pointer is decremented to get the information for
tuning the next channel in the scan list (steps 573 and 525), and
the routine is exited at step-530. However, if the pointer was at
the top of the scan list (step 570), then a check is made to see if
the scan lists are linked, by reading a memory location which
holds that information (step 575). If the lists are not linked, then
they are arranged as shown in FIGURE 3, and a wrap-around to
the top of the currently-accessed scan list is desired. In that case,
the NO path is followed to step 580 in which the pointer is pointed

REPLAGEMENT -SHEET

2 1 SEP 1996




the top of the currently-accessed scan list is desired. In that case, the
NO path is followed to step 580 in which the pointer is pointed
top of the current list and information for tuning the |ast val ue

| i st

is read. The programis then exited at step 530". However, if

lists are linked, then the scan |lists age arranged as

to the top of the current list and information for tuning the last
value in the list is read. The program is then exited at step 530".
However, if the lists are linked, then the scan lists are arranged as
shown 'in FIGURE 4, and the tuning of the top value in an adjacent
scan list is desired. In that case, the YES path is taken to step 585
where a determination is made as to whether or not the current
list is Scan List A.. If yes, then the current list is becomes Scan
List. B (step 590), and the bottom channel in that scan list is tuned
(steps 580 and 530"). If the current list is not A, then a check is
made to see if the current list is Scan List B (step 595). If yes,
then the current list becomes Scan List C (step 597), and the
bottom channel in that scan list is tuned (steps 580 and 530"). If
the current scan list is not Scan List A or B, then it must be Scan
List C. Thus the NO path is taken to step 599, wherein the current
list becomes Scan List A, thereby causing a wrap-around from the
bottom of Scan List C to the top of Scan List A. The top channel of
Scan List A is then tuned (steps 580 and 530").

FIGURE 6 shows a television receiver 600 having a
display screen 610 displaying a portion of a menu indicating the
linked state of the scan lists (i.e., either YES or NO). The scan lists
are linkable and unlinkable at the command of the viewer under
control of controller 110.  Pressing the MENU + key 270 of
keyboard 200 causes the scan lists to become linked, and the
display of FIGURE 6 to indicate YES. Pressing the MENU - key 260
of keyboard 200 causes the lists to be unlinked (i.e., to be .
separate), and causes the display of FIGURE 6 to indicate NO.

FIGURE 7 and 8, taken together, show the effect of
scanning from the top of one scan list into the bottom of another
(or vice-versa). FIGURE 7 shows a television receiver 700 having
a display screen 710 displaying a television program received on
channel 58. For purposes of explanation, assume that the scan
lists are linked, and that the 'tuning information for channel 58 is
contained in the top address of a currently-accessed 'scan list,
associated with a first RF input terminal. Assume also, that the
tuning information for channel 08 is contained in the bottom -
location of an adjacent scan list, associated with a different RF
input terminal. Pressing CHANNEL UP key 250 of keyboard 200
causes , as described above, the retrieval of the tuning

8 to the
n the
t he
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shown in FIGURE 4, and the tuning of the top value in an adjacent scan |ist
‘i's desired. In that case, the YES path'is taken to step 585 where a
determnation is made as to whether or not the current list is Scan List
A.. If yes, then the current list is begorres Scan List B (step 590), and
the bottom channel in that scan list is“tuned (steps 580 and 530"). If the
current list is not A then a check is made to see if the current list is
Scan List Bigfaropatéwe)for| theydelevision channelr stoned | ins bopioswnmen®uan List C
(step 597), |gestidcofb@ht Mdja6ltnNS@In 1#:,! BAd theaiutohfitic Selebie 661ROS 580
and 530"). If . . . - .

corresponding -RF input terminal. Thus, the result of pressing

CHANNEL UP key 250, in the current example, is the display of a

‘television program on channel 08, as shown in FIGURE 8, supplied

via a different RF input terminal than was the signal for

previously-tuned channel 58.

Note that channel number 58 is. shaded with diagonal

lines to indicate the color green, and that channel number 08 is
- shaded with horizontal lines to indicate the color blue. . It is
desirable to inform the viewer as to which RF input terminal is
the source of the currently-tuned channel. Previously, this was
done by adding an on-screen message such as Al or A2 (or ANT A
~or ANT B) to the channel number display. It is herein recognized
-that a uncluttered, simplified display of channel number can be
provided by color-coding the channel number to indicate the '
particular RF input terminal in use. It is felt that an on-screen
display of “green 58" (i.e., a green-colored channel 58 indication)
is a channel number and RF input terminal display which is easier
for the user to recognize and remember, than is an on-screen
display of "58 Al".

It is further recognized that connection of RF sources
to the television receiver can also be simplified (i.e., made less
confusing) by color-coding the area surrounding the RF input
terminals to match the colors produced in the  channel number
display when that RF input terminal is selected. That is, channel
numbers displayed in blue are received via the RF input terminal
surrounded by a blue color. Such an arrangement of terminals
900 is shown in FIGURE 9, wherein a panel 905 includes an area
910 shaded with diagonal lines to indicate the color green, an-area
920 ishaded with horizontal lines to indicate the color blue, and an
area 930 shaded with vertical lines to indicate the color red.

It is also herein recognized that in a system with
color-coded RF input terminals and color-coded channel number
displays, a clear indication of which inputs are available -for
selection is provided by color-coding the- ANTENNA SELECT keys
to correspond to the color-coded RF input terminals. Such an
arrangement of color-coded keys is shown in FIGURE 2A, wherein
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the current scan list is not Scan List A or ‘B, then it nust be Scan List C
<Thus the NO path is taken to step 599, wherein the current |ist becones
Scan List A thereby causing a wap-around fromthe bottom of Scan List C
to the top of Scan List A The top channel of Scan List Ais then tuned
(steps 580 and 530"). FIGURE 6 shows 3 tel evision receiver 600 having a

di splay screen 610 displaying a portion of a nmenu indicating the |inked
state of thelemmans | bedring i sitilareiréfeeéncEumendd . tol demenss Iofsts are

linkabl e angiiRIEI2REReh diftfilar FERBAGNO Id REGUIBHRIA YA 75a is
shaded with diagonal lines to indicate the color green, key .285a is
shaded with horizontal lines to indicate the color blue, and key
295a is shaded with vertical lines to indicate the color red. It is
felt that such a color-coded antenna selection system provides an
easy to use system which reduces user confusion as to which
video source is currently supplying signals to the television
receiver.

The term television receiver, as used herein, includes
television receivers having a video display device (commonly
known as television sets) and television receivers without a video
display device, such as VCRs.
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control of controller 110. Pr essi ng the ‘MENU + key 270 of k
. causes the scan lists to becone |inkéd, and the display of iﬂm}mmmm““l
indi cate YES. Pressing the MENU - key 260 of keyboard 200 cadse§ the fists *
to be unlinked (i.e., to be separat e), 9@nd causes the display of Fl GURE 6
~to indicate NO. FIGURE 7 and 8, taken together, show the effect of scanning
fromthe t(ﬂ, fM one scan list into the bottom of anot her (or vice-versa).
FI GURE 7 shows a tel evision.receiver 700 having a display screen 710
di spl ayi ng a tel evi $i orA plebej¥ision, Becsivers Gomprising: .

-a plurality of radio frequency (RF) signal ‘input terminals
(A,B,C), each of which receives a group of RF signals from respective RF
signal sources; -

RF switch means (100) having a plurality of inputs, each of
which is connected to a respective. one of said RF input terminals (A,B,C),
said RF switch means (100) having an output at which is developed one
of said groups of RF signals selected from said RF signals at said inputs,
said RF “input switch (100) having a control input for receiving a first
control signal (101) for selecting said selected group of RF signals;

tuner means (102) coupled to said RF switch means (100) for
receiving said selected group of RF signals, said tuner means (102)
selecting a particular RF signal from said group of RF signals in response
to a second control signal (103); characterized by

control means (104,110,112,114) for generating said first
and second control signals (101,103) for causing said RF switch means
(100) and said tuner means (102) to select said particular RF signal;

means (120,122,125), -coupled to said control means
(104,110,112,114) , for ehtering data in response to operation by a user;

memory means (116) ‘having a plurality of areas for storing
data related to the tuning of preferred ones of said RF signals, each of
said areas storing tuning information specific to the RF signals of a
respective one of said groups of RF signals received at one of said RF
input terminals (A,B,C);

" wherein in response to said data entered by said user, - said
control means (104,110,112,114) sequentially retrieves said tuning data
from said memory means (116) in one of a linked mode in which said
control means (104,110,112,114) automatically retrieves said tuning
data from a second one of said areas aftér having completed the
sequential retrieval of said tuning data from said first area, and an
unlinked mode in which said control means (104,110,112,114)
automatically begins the sequential retrieval of said tuning data from
said first area upon completion of said sequenual retrieval of $aid tuning
data from said first area; '
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channel 58. For purposes of explanation, assune that the scantmmljmmlmmm|||“|
s i nked, and that the tuning information for channel 58 is con
top address of a currently-accessed scan |ist, associated with"a firs§t

i nput terminal. Assune also, that the tuning i nformation for channel 08 |s
contained in the bottom |l ocation of- aﬂZadJ acent scan list, associated with

a different RF input terminal. Pressing CHANNEL UP key 250 of keyboard 200
causes, a<ldacdi peatinbradie, the retrieval of the tuning

said control means (104,110,112,114) automatically
generating said first control signal (101) for selecting the respective one
of said RF input terminals which is related to the memory area from
which said tuning data is to be retrieved..

2. The television receiver of claim. 1, characterized in that
said data entered by said user comprises a command code for causing
said control means (104,110,112,114) to change operating modes
between said linked mode and said unlinked mode, a CHANNEL UP
command code, and a CHANNEL DOWN command code.

3. A te_le\_}ision receiver, comprising:

a plurality of radio frequency (RF) signal input terminals
(A,B,C), each of which receives a group of RF signals from respective RF
signal sources;

RF switch means (100) having a plurality of inputs, each of
which is connected to a respective one of said RF input terminals (A,B,C),
said RF switch means (100) having an output at which is developed one
of said groups of RF signals selected from said RF signals at said inputs,
said RF input switch (100) having a control input for receiving a first

~ control signal (101) for selecting said selected group of RF signals;

tuner means (102) coupled to said RF. switch means (100) for
receiving said selected group of RF signals, said tuner means (102)
selecting a particular RF _s'ignal' from said group of RF signals in response
to a second control signal (103); characterized by

control . means (104,110,112,114) for generating said first
and second control signals (101,103) for causing said RF switch means
(100) and said tuner means (102) to select said particular RF signal;

means (1.20,122,125), coupled to said control means
(104,110,112,114), for entering data in reéponse to operation by a user;

memory means (116). having a plurality of areas for storing
data related to the tuning of preferred ones of said RF signals, each of
said areas storing tuning information specific to the RF signals of a
respective one of said groups of RF signals received at one of said RF
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9 information for the tel evision channel stored in bottom nenor

. of an adjacent scan list, and the automatic sel ection of theJiﬂE 1"1“’”,“
. i

RF input terminal. Thus, the result of pressing CHANNEL UP k

current exanple, is the display of a television program on channel 08, "as®
shown in FIGURE 8, supplied via a diffdBent RF input terminal than was the

si gnal

for

Claim 3 continued -
input terminals (A,B,C), each of said area including a plurality of memory
locations between first and second limits;

wherein in response to said data entered by said user,said
control means (104,110,112,114) sequentially retrieves said tuning data
from said memory means (116) in one of a linked mode in which said
control means automatically retrieves said tuning data beginning at said
first limit of a second one of said areas after having retrieved said
tuning data from said memory location at said second limit of said first
area, and an unlinked mode in which said control means
(104,110,112,114) automatically begins the sequential retrieval of said
tuning data from said memory location at said first limit of said first
area upon retrieving said tuning data from said memory location at said
second limit of said first area, said control means (104,110,112,114)
automatically generating said first control signal (101) for selecting the
respective one of said RF input terminals (A,B,C) which is related to the
memory area from which said tuning data is to be retrieved

[ ocat1on
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previ ousl y-tuned channel 58. -Note that channel number 58 is shaded with
~diagonal lines to indicate the color green, and that channel nunmber 08 is
shaded with horizontal lines to indicate the color blue. It is desirable to
informthe viewer as to which RF input termnal is the source of the
currently-tuned channel. . Previously, this was done by addi ng an on-screen
nmessage such as Al or A2 (or- ANT A orl&NT B) to the channel nunber display.

It is herein recognized that a uncluttered, sinplified display of channel
nunber can be

LINKABLE SCAN LISTS FOR A TELEVISION RECEIVER

ABSTRACT :

In a television receiver including a plurality. of RF input
terminals (A,B,C), each of which having a respective scan list, means are
provided for linking the lists to form ‘a single scan list with a single
wrap-around point, and for separating the linked list into separately
accessible scan lists in response to a user-entered command. As the user
scans through the channels and changes from one linked scan list to
another, the appropriate RF input connector is automatically selected.

FIGURE 4
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provi ded by col or-coding the channel nunber to indicate the particular RF

‘i nput term nal
(i.e.,
i nput term nal

remenber, than is an on-screen display of "58 A"

I n use.
a green-col ored channel

It

Is felt that an on-screen display of
58 indication) is a channel

g

number

reen 58"
and RF

di splay which is easier for the user to recognize and

It

that connection of RF sources to the television receiver
made | ess conf using) b{-7ﬁl6r-coding t he area surroundi ng

sinplified (i.e

t he RF input

100
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is further

recogni zed
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term
‘t hat
bl ue
Such
905 |

gr een,

bl ue,

nals to match the col ors produced in the channel nunber display when
RF input termnal is selected. .That is, channel nunbers displayed in
are received via the RF input term nal surrounded by a blue color.

an arrangenent of termnals 900 is shown in FIGURE 9, wherein a pane
ncl udes an area 910 shaded with dE?ﬁdh@ lines to indicate the col or
an area 920 ishaded with horizontal [Nines to indicate the color

and an area 930 shaded with vertical lines to indicate the color red.

It is also herein recognized that in a systemwth 200

275 385 295
ANT ANT ANT
A B C
l
ANTENNA SELECT ————
! 2 3
280
4 S 6
7 8 9
240 — 250
CHAN |/ o CHAN
DOWN up
210 . 30 220
VOLUME VOLUME
"DOWN ON/OFF - up
270
260
MENU | MENU |
-— +
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col or-coded RF input term nals and col or-coded channel nunber displays, a
‘cl ear indication of which inputs are available for selection is provided by
col or-codi ng the ANTENNA SELECT keys to correspond to the col or-coded RF
i nput termnals. Such an arrangenent of color-coded keys is shown in FlI GURE
2A, wherein 10 ' :

jfaOa
275a.
5 3 285a 9Sa
| .
ANTENNA SELECT
I 2 3
2803
4 5 6
7 8 o) )
2403 250a.
CHAN |J o CHAN +/
DOWN up
210a 230a 220a
Y b, i
VOLUME VOLUME
SOWN | ON/OFF Up
2602 _3703
MENU | MENU _
— ' +
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el enents bearing simlar reference nunerals to el enents of FIGURE 2, serve
-a simlar function. In FIGURE 2A key 275a is shaded with diagonal lines to
i ndi cate the color green, key 285a is shaded with horizontal ‘lines to

i ndi cate the color blue, and key 295a is shaded with vertical lines to

i ndicate the color red. It is felt that such a col or-coded antenna

sel ecti on system provi des an easy to use,s m whi ch reduces user
confusion as to which video source is cu r%ﬂt y supplying signals to the
tel evi si on receiver.
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The termtel evision receiver, as used herein, includes television receivers
*havi ng a video di splay device (conmmonly known as tel evision sets) and

tel evision receivers without a video display device, such as VCRs. ~ What
is claimed :- 1. A nmethod for operating a television receiver conprising

the steps of:
5/10

v

AQ
Al
A2 415

SCAN  [a3
LIST

A27
A28
A29
A30
A3l

80

81
B2 .

. 425
SCAN B3 :
LIST

B27
B28
B29
B30
- B31

Cco

<! Fig. 4

c2 435
SCAN c3
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c27
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C31
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selecting (100, 102) one of a plurality of signal sources, each signal
'source capable of providing a plurality of television signals correspondi ng
to respective prograns; storing data related to the selecting of each one
of said television signals fromeach signal source in separate |ists;

i nking said separate lists such that said data is sequentially retrieved
froma second-list after being retrieved froma first list. 2. The nethod
of Caiml further conprising the step 1 equentially retrieving said
data in one of a linked node in which said data is

37'3 523 o
ToP
DECREMENT INCREMENT D
OF LIST
POINTER | I POINTER
TUNE NEXT j".’s
CHANNEL IN -
SCANLIST . 535
' LINKED
530 )
580
TuNETOP | 540 | TUNE BOTTOM
CHANNEL IN \J CHANNEL IN
CURRENT LIST CURRENT LIST

CURRENT : CURRENT
LIST = 8 - H lsT-8

597 : ' 560
curreNt |3 |l curment
LIST=C LIST= A
599
CURRENT || current
LIST = A LIST=C
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automatically retrieved froma second one of said areas after having
‘conpl eted the sequential retrieval of said data froma first area, and an
unlinked node in which said data is sequentially and cyclically retrieved
fromsaid first area; and changing said nodes in response to user input.

7710

Y

- SCAN LISTS LINKED: YES
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Fig. 9
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What is claimed :- _ 2} vhg

1. A method for operating a television receiver comprising the steps of:

selecting (100, 102) one of a pIuraIity of signal sources, each signal source
capable of providing a plurality of television signals correspondmg to respectwe
programs; :

storing data related to the selecting of each one of said television SIgnaIs from
each signal sourcs in separate Itsts . '

linking said separate lists such that said data is sequentially retrieved from a

second list after being retrieved from a first list. '

2. The method of Claim 1 further comprising the steps of: .
sequentlally retrieving said data in one of a linked mode in which said data is
automatically retrieved from a second one of said areas after having completed the
sequential retrieval of said data from a first area, and an unlinked mode in which said
data is sequentially and cyclically retrieved from said first area; and
changing said modes in response to user input.
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LINKABLE SCAN LISTS FOR A TELEVISION RECEIVER

- ABSTRACT :

In a television receiver including a plurality of RF input
terminals (A,B,C), each. of which having a respective scan list, means are
provided for linking the lists to form a single scan list with a single
wrap-around point, and for separating the linked list into separately
accessible scan lists in Tesponse to a user-entered command. As the user
scans through the channels and changes from one linked scan list to
another, the appropriate RF input connector is automatically selected.

FIGURE 4
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