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A SLEEP TIMER ARRANGEMENT FOR A TELEVISION RECEIVER

‘This invention concerns television receivers having an
automatic sleep timer function.

.. Background of the Invention

Many ‘modern television receivers include a so-called
sleep timer function for.automatically turning the receiver off
after a predetermined time interval set by a user. The sleep
timer function allows a user to conserve power by shutting off the
television receiver automatically if the user ‘has fallen asleep.
Such a sleep function is known from, for example, RCA CTC-140
chassis type television receivers manufactured by Thomson
Consumer Electronics Incorporated, Indianapolis, Indiana, USA.

Unfortunately, even though a user has set a
predetermined time for the television to automatically turn off
the user may not fall asleep, ‘but rather may remain awake. If the
user does not notice the usually small sleep timer warning
message displayed on-screen, the user may forget that the sleep
timer is enabled, and then find to his surprise that the television
automatically turns itself off. ‘

Summary of the Invention

It is ‘herein recognized that it is desirable that a

television TYeceiver provide a prominent visual indication that it is

about to automatically turn off. On-screen display (OSD) circuitry
automatically reduces the viewable pictute" area to a small area
before turning off the receiver. Reduction of the viewable area
may be performed by displaying and gradually enlarging at least
one margin of the OSD display.

Brief Description of the Drawing -
FIGURE 1 is a block diagram of a portion of a television
receiver suitable_ for implementing the invention.
FIGURE 2 is a simplified flow chart of a portion of the
control program suitable for controlling the microprocessor of
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10 tlrrer function allows a user to conserve power, by shutting off the .,
tekevision receiver automatically if the.user has. £allen asl eep: Such ar o
sleep function is known from for exanple; :RCA CTC 140 cHR€Ai 861486 -+ -
- tel evi sion receivers nmanufactured by Thonmsan ConsUmer’ El ectronics cel e
| ncorporated, |ndianapolis, Indiana, USA. 1 5 Unfortunately,
even though a user hasFEBUREDBSelltustratedvarions fsiageshieoft sheviediotiono

auto i
aveker 11t HET §%J@4ﬁ€ o B Rt e8Pl eep ™t Prer i ng.
iled Description he Drawin
5 Referring to FIGURE 1, a television receiver includes an
" RF input terminal 100 which receives radio frequency (RF) signals
and applies them to a tuner assembly 102. Tuner assembly 102
selects and amplifies a particular RF signal under control of a
tuner controller 104 which provides a tuning voltage via a wire
10 103, and bandswitching signals via signal lines represented by the
~ broad double-ended arrow 103", to tuner assembly 102. |
Tuner assembly 102 converts the received RF signal to
an intermediate frequency (IF) signal and provides an IF output
signal to video (VIF) -and sound (SIF) amplifier and detector unit
15 130. VIF/SIF amplifier and detector unit 130 amplifies the IF
signal applied to its input terminal and detects the video and
audio information contained therein. The detected video
information is applied as one input of a video processor unit 155.
The other input of video processor unmit 155 is connected to -an on-
20 screen display and graphics processor circuit 140. The detected
audio signal is applied to an audio processor 135 for processing
and amplification before being applied to a ‘speaker assembly 136.
Tuner c¢ontroller 104 generates the tuning voltage and
bandswitching signals in response to control signals applied from
25 a system control microcomputer (WC) 110. The terms
"microcomputer”, controller, and "micropfocessor", as used herein,
are equivalent. Microcomputer 110 receives user-initiated
" commands from an infrared (IR) receiver 122 and from a "local"
. keyboard 120 mounted on the television receiver itself. IR
30 receiver 122 receives IR transmissions from remote control
| -transmitter 125. Microcomputer 110 includes a central processing
unit (CPU) 112, a program memory (ROM) 114, and stores
channel-related data in a random-access memory (RAM) 116
RAM 116 may be either internal to, or external to, microprocessor
35 110, and may be of either the volatile or non-volatile type. The
term "RAM" is also intended to include electrically-erasable
programmable read only memory (EEPROM) 117. One skilled in
the art will recogmze that if volatile memory is utilized, that it
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nmessage dlspla ed on-screen, the user nay forget that the sleep 20 tinmer

i s enabFed; and then find to his surprise that the télevision. dutomafically
turns itself off. Summary of the Invention It is Keréin. r B€yrGi4861 hat it

I s desirable that a 25 television receiver: provi.de .a promnent-visuak -ee»
I ndi cat’i on that - is about to automaticall y turn off. On-screen displ ay
(OSD) cir cuirhay helt desirable! ty usedacsuitable foomabf estpndbyrpowerdot o a snal |

area before ﬁ:‘é&@fﬂﬂ itd fc&ﬂl@n{se%ﬂiéé?rtheR‘?ééé‘iGéPQsOiurfn% Wrevabl e area
Microcomputer 110 operates from a source of
standby power 145, and controls a source of operating power
5 150 via a control line 151 for selectively applying power to the
remainder of the television receiver. Microcomputer 110 also.
includes a timer 118 the operation of which will be described
below. Microcomputer (or controller) 110 generates a control
signal for causing tuner control unit 104 to control tuner 102 to
10 select a particular RF signal, in response to user-entered -control
signals from local keyboard 120 or from infrared (IR) receiver
122, _ .
: Tuner 102 produces a signal at an intermediate
frequency (IF) and applies it to a processing unit 130 comprising
15 a video IF (VIF) amplifying stage, an AFT circuit, a video
detector, and a sound -IF (SIF) amplifying stage. Processing unit
130 produces a first baseband composite video signal (TV), and a
sound carrier signal. The sound carrier signal is applied to an
audio signal processor unit 135 which includes an audio detector
20 and fnay' include a stereo decoder. Audio signal processor unit
135 produces a first baseband audio signal and applies it to a
speaker unit 136. Second baseband composite video signals and
second baseband audio signals may be respectively applied to
VIDEO IN and AUDIO IN terminals from an external source. _
25 The first and second baseband video signals (TV) are
coupled to a video processor aunit 155 (having a selection circuit |
not sho_wh) Under control of controller 110, an on-screen display
(OSD) processor 140 generates character signals and graphics
_ signals, and applies them to a second input of video signal
30 processor 155, for inclusion in the processed video signal.
Electrically-erasable programmable read only memory (EEPROM)
117 is coupled to controlier 110, and serves as a non-volatile
storage eclement for storing autoprogramming channel data, and
user-entered channel data. . |
35 : The processed video signal at the output of video
signal processor unit 155, is applied to a Kine. Driver Amplifier
156 for amplification and then applied to the guns of a color
picture tube assembly 158 for display. The processed video Signal
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nmay be performed by displaying and gradually enl argi ng at Ieast 3 0 agne,

mar gi'n ‘of+'t he 'OSD di spl ay. Brief Descri priqQn of t.hé Dr awi F#&i?lg 1 |s'
bl ock diagram of a portion of a televisjon;receivef suit
i mpl enenting the invention. 3 5 ‘ ’FIGURE 2:'s arSH’i‘pl"I'fled"‘ﬂ‘UW

chart of a portion of the control programsuitable for controllin the
mi croprocesablthefoﬂpmlREf wvideo signal processor unit 155, is also applie

a Sync Separator unit 160 for separation of horizontal and vemcal
drive signals which are in turn applied to a deflection unit 170.
The output signals from deflection unit 170 are applied to

5 deflection coils of picture tube assembly 158 for controlling the
‘deflection of its-electron beam. The television receiver described
‘thus far with the exception of OSD and GRAPHICS PROCESSOR 140
is known, for example, from the RCA CTC-140 color television
manufactured by Thomson Consumer Electronics, Inc.,

10 Indianapolis, Indiana. o -

The invention will now be described with reference to
the remainder of FIGURE 1, the flow chart of FIGURE 2, and the
screen displays of FIGURES 3-5.

Preferably, TIMER 118 of FIGURE 1 times a fixed

15 predetermined time interval which may be, for example, 30
minutes. Alternatively, a user may enter a predetermined time
interval of his own choosing. Remote control unit 125 may
include a SLEEP TIMER ON/OFF key or SLEEP TIMER may be a
function enabled from an on-screen menu

20 Assuming that the timer is enabled, if no sleep timer
OFF signal is detected during the 30 minute sleep time interval,
the receiver is automatically turned off. If a sleep timer OFF
signal is detected during the 30 minute interval, then TIMER 118
'is reset and the sleep timer function is deselected. The flowchart -
25 of FIGURE 2 describes a portion of the control program of
controller 110 for accomplishing thls function, as well as other
functions described below.
The portion of the control program illustrated in_
, FIGURE 2 is entered at step 200 from other portions of the control

30 program, such as tuner control and keyboard decoding, which are
not pertinent to the subject invention, and therefore need not be
explained in detail. _

A determination is made at step 205 as to whether or
not a SLEEP TIMER OFF signal has been detected. If a SLEEP TIMER

35 OFF signal has been detected, the border size is rest (step 245),
the timer is stopped (step 260) and the program is exited (step
220). If a SLEEP TIMER OFF signal has not been detected at step
205, the program advances to step 210 wherein a check is made
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2 FI GURES 3-5 illustrate various stages of the reduction of the vi ewable
are of the 'display screen. Detailed Descrption of, fhe Dr awi ng 5 -
Referring to FIGURE 1, a television receiver; includés .an FlFQAnB6t4563r'm'nalf
100 whi ch receives radio frequency (RF) si gnal s and- appl i es‘thémto a 4 uner
assenbly 102. Tuner assenbly 102

to see if TIMER 118 is running. .If not, the routine is exlted at step

220. If it is determined at step 210 that TIMER 118 is running,
then a check is made to see if the time interval is near expiration
(i.e., one minute or less remaining of the 30 minute sleep time
5 interval)(step 225). If not, the routine is exited. Each time the
‘controller "loops through” this portion of the control program, the
* controller checks the time remaining in the sleep time interval.
OSD and GRAPHICS PROCESSOR unit 140 of FIGURE 1,
includes the capability of producing high resolution graphics for
10 'display on the screen of picture tube assembly 158, under control
of controller 110. Controller 110 communicates with OSD and
GRAPHICS PROCESSOR unit 140 via a digital control bus 131. One -
of the capabilities of OSD and GRAPHICS PROCESSOR unit 140 is the
ability to generate graphics margins or borders of various sizes on
15 the screen. FIGURE 3 shows a television recéiver 300, having a
screen 310 Showing a video image without borders generated by
OSD and GRAPHICS PROCESSOR unit 140, as known from the prior
art. _ -
. If the time remaining in the sleep time interval is one
20 minute or less (step 225), then controller 110 begins to control
OSD and GRAPHICS PROCESSOR unit 140 to display top and left
side borders as shown in FIGURE 4. During the time in which the -
.sleep time interval is less than two minute, controller 110 causes
OSD and GRAPHICS PROCESSOR unit 140 to increase the area of the
25  borders at a fixed interval (perhaps once every second), which
~ causes the borders to "grow” and to slowly obscure the dlsplayed
video image, as shown in FIGURE 5. At step 237 the timer is
checked to see if the predetermined time interval has expired.. - If
. the predetermined_ _time interval has not expired, the routine is
30 exited. If it has expired, the power to the television receiver is
turned "off" (step 240). .

It is herem recogmzed that a video display havmg
gradually 1ncreas1ng borders would serve to warn an awake
viewer that the sleep circuitry was about to automatically turn off

35 the receiver, while, at the same time, not disturbing a user who
has already fallen asleep. It is also recognized that various
patterns of graphics displays other than borders may be used to
obscure the video image and thus indicate that TV turn-off is
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selects and anplifies-a particular RF signal under control of a tuner
control I et 104 which provides a tuning vol tage via &"™ire 1-0- 103, rén(;I o
bandswi t ching signals via signal lines represented by theR§EAa86456" .- -
doubl-e-ended ‘arrow 103', to tuner assenbly;102:.Tuner assefbly 402 - eccec
converts the received RF signal to an internediate frequency (IF) signal
-and provi desimminhéntut Somesiafntheseopattems neladeahut ssendoy $imjtednpdi fi er
and detector b i1l 130 Pl L ' t i4 130 .
anplifies t h:éﬁq':éasli gﬁ% appﬁcl\ﬂetgf ts'(k)lﬁ?%é Pirlz%*t}tSﬁg?r?%pggl %'ghgg’dg[ue&ct s the video
and iagonal ~ wipes. - -
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audj o |nformat|on contai ned t ed video |nformat|on I S
appl i ed* as* one' i nput of a videq ocessor un|t 155.7 Th otHer- i'nput cof- " -
vi deo processor unit 155 is co rﬂ 20 ‘screert (ﬁ@f}l &9, "éﬁfd .
graphi cs processor circuit 140 |0 si.gnal -i’s applied-to-an
~audi o processor 135 for processing and anpllflcatlon bef ore bei ng applled
to a speak@€laimsenbly 136. Tuner controller 104 generates the tuning °

‘voltage and bandswi t §hi n@ 543RR1sS foP 40D ?@dl{)g) &%‘hﬂh %[p@?é’tllﬁg appl i ed

from 25 a system contrql® ‘m.croconput er err
power from a television recelver, comprising:

a source of standby power (145);
5 ' a source of operating power (150) having a control input
(151); '
remote control receiver means (122) for recelvmg a
remote control signal modulated with data;
control means (110) coupled to said source of standby
10 power (145), to said source of operhting power (150), and to said =
remote control receiver means (122) for decoding said data from said
modulated remote -control signal;
timer means (118), coupled to said control means (110),
for timing a predetermined time interval and generating a signal
15 - indicative of the expiration of said predetermined time interval;
video signal processing means (155) coupled to said
control means (110), for processing television video signals;
display means (158) coupled to said -video signal
processing means (155) for displaying said television video signals as
- 20 a video image; and '

' on-screen display and graphics generator means (140)
for producmg text character and graphic s1gnals and applying said
text character and graphic signals to said video signal processing
means (155) for display on said display means (158) in combmatlon

25 with said television video signals; characterized by
said control means (110), during a portion. of said
_ predetermined time interval, causes said on-screen dxsplay and
graphics generator means (140) to produce a graphics signal which

. when displayed on said display means (158) produces a graphics

- 30 image which obscures a portion of said video image, said control
means (110) causing said on-screen display and graphics generator
means (140) to graduaily increase the size of said graphics image to
obscure more of said video image, said timer means (118), at the
expiration of said predetermined time interval, applies said signal

35 indicative of the expiration of said predetermined time interval to’
said control means (110), and said control means .(1 10), in response

.-
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"m crocorrputer controller, and "mcro rocessor" used herein, are |

equi val ént: M crocorrput er 110 rece Iflﬂ “I“ “) ed comrands froman«’ -
infrared (IR) receiver 122 and from rd 120 H&Gf’e(?@iﬁ-éher
tel evision receiver itself. IR 30 Trecei ver "22 recei'ves +R transni ssions-
fromrenmote control transmtter 125. M croconputer 110 includes a central

pr ocessi ngthereto cryses 1saidasoursgr afh operating( Rower1{10kia ceasees

channel -rekg Rgﬂrlﬂg‘ %dv&bra téa%ﬁms?é‘xﬁﬁ (fédds JAGSRAM 116 may be.

either inter or external to, gr opr ocessor

5 2. The apparatus of Claim 1 characterized by said
predetermined time interval is fixed.

3. The apparatus of Claim 1 characterized by data
10 relating to said predetermined time interval is entered by a user.
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35 . 110, and may be of either the volatile or non-vol atlle type. The term
"RAM' i$ also intended to include el ectrlcally erasabl e programuabl e read ,
only.nmenory (EEPROM 117. One skilled in theart cwifk recognize that §f e :
vol atile nmenmory is utilized, that it 3rrray befde§|rajolfe t@ use a~ -rc -

sui tabl'e form of standby power to ree s eer cces cr rree
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preserve its cqntents when the receiver is turned off. M croconputer 110

oper at es f'rom a source of st andby power '145, and cqontrols a source of ..

operating power 5 150 via a control Ilne 151 for selectlvehy applylmg ce-
power to the remainder of the television ﬁECEfVEP M creconput er_-110 arso e

includes a tiner 118 the operation of which wll ‘be “descri bed -below. - cree

M croconputer (or controller) 110 gene s a control signal for causing
tuner control unit 104 to control tuner 2 to 10 select a particular RF
signal, in response to user-entered control :

' 200

245
/
RESET
BORDER
SIZE
\\ INCREASE
BORDER SIZE
AT FIXED
INTERVAL
Y 260
STOP |/
TIMER )
-
\
4 220
POWER OFF
[ 4
e T




signals fromlocal keyboard 120 or frominfrared (IR) receiver 122. Tuner
102 produces a signal- at an internediate frequency, (JF) and appljies it _to_ a
procegsing unit 130 conprising 15 a video FF (M F) anpli fy1fng' strage, anr
AFT circuit, a video detector, and a sour;d IF (S F); ampl rfy|;ng st age. - s
Processi ng unlt 130 produces a first baseband conposite video si -gnal (TV)""
and a sound carrier signal. The SOUH%‘I’I’I er signal is applied to an audio
signal processor unit 135 which inclu an audi o detector

-

- 300

310

Fig.3

.
- This Sheet Has Been

LT



20 .and nay |nqlude a stereo decoder. Audio signal processor unit 135
produces & first baseband audio signal and applies it to a speaker unit

136: -Second baseband conposite.video signals- -andr second baseBand audio - -
S|gnaTs may be respectively applied to VIDEO-IN and-AUDI@ INrtern1naIs ﬁrom
an external source. 25 The ftrst and-second baseband-vi dec” «---
signals (TV) are coupled to a video prg?gfsor unit 155 (‘having a selection
circui.t not shown) Under control of cont¥oller 110, an on-screen displ ay
(0OSD) processor 140 generates character signals and graphics

400

Fig.4

\
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signal s, and applles themto a second I nput of V|deo signal 30 processor
155, for inclusion in the processed video .signal . Electrically-erasable
programmabl e read only menory (EEPROM) 117°is. coupl ed..to controller 110,

and seryes as a non-vol atile storage el enent for stOrlng aut gpr ogranm ng: .-
channel data, and user-entered channel data. 35 = =7 "~ "Th'e ‘processed -
vi deo signal at the output of video S|QE%4 processor unit 155, is applied

to a Kine Driver Anplifier 156 for anpl™ication and then applied to the
guns of a col or :

500

Fig.5
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pi cture tube assenbly 158 for display. The processed vi deo S|gnal 4 at--

the oyft'put- of Vi deo signal processor unit 155, is élso applledRIQ\agéguTg ,'
Separator unit 160 for separation of hori.zontal -and vertical- dri ve sigpals,..
which are in turn applied to a deflectiorf unit 170. “The output S|gnals from

~def | ectl on unit 170 are appl I&BSHRACI‘OFTHEDISCLOSURE

It is desirable that a television receiver provide a
prominent visual indication that it is about to automatically turn
5 "off". On-screen display (OSD) circuitry automatically reduces the
: v1ewable pxcture area to a small area before turning off the receiver.
Reduction of the viewable area may be performed by displaying and
gradually enlarging at least one graphically-generated margin of the
“OSD display.
10 : :
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il



» . .
5 deflection coils of picture tube assenbly 158 for controllifiggabhe
*defl ection of its electron beam The tel evision receiver descrist¥éd t hus
far with the exception of OSD and GRAPHI CS PROCESSOR 140 is known, for
exanmpl e, fromthe RCA CTC- 140 col or tel evision manufactured by Thonson
Consumer El ectronics, Inc., 10 Indianapolis, Indiana. The invention wll
now be descri bed vmth reference to the1rerra| nder of -FIGURE 1, the flow
chart of FIGURE 2, and the screen displays of FIGURES 3-5.

A SLEEP TIMER ARRANGEMENT FOR A TELEVISION RECEIVER

This invention concerns television receivers having an
automatic sleep timer function.

k nd Invention
Many modern television receivers include a so-called

sleep timer function for automatically turning the receiver off
after a predetermined time interval set by a user. The sleep

10 timer function allows a user to comserve power by shutting off the
television receiver automatically if the user has fallen asleep.
Such a sleep function is known from, for example, RCA CTC-140
chassis type television receivers manufactured by Thomson
Consumer Electronics Incorporated, Indianapolis, Indiana, USA.

15 Unfortunately, even though a user has set a
predetermined time for the television to automatically turn off
the user may not fall asleep, but rather may remain awake. If the
user does not notice the usually small sleep timer warning
message displayed on-screen, the user may forget that the sleep

20 timer is enabled, and then find to his surprise that the television
automatically turns itself off.

Summary of the Invention
It is herein recognized that it is desirable that a
25 television receiver provide a prominent visual indication that it is
~ about to automatically turn off. On-screen display (OSD) circuitry
automatically reduces the viewable picture area to a small area
before turning off the receiver. Reduction of the viewable area
may be performed by displaying and gradually enlarging at least
30 one margin of the OSD display.

FIGURE 1 is a block diagram of a portion of a television
receiver suitable for implementing the invention.
35 - FIGURE 2 is a simplified flow chart of a portion of the
control program suitable for controlling the microprocessor of

FIGURE 1. R];PLACEMENT SHEETS
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Preferably, TIMER 118 of FIGURE 1 tinmes a fixed 1 5 predeterm ned tine
s interval which nmay be, for exanple, 30 mnutes. Alternatively, a user my
enter a predetermned tinme interval of his own choosing. Renote control
unit 125 may include a SLEEP TI MER ON OFF key or SLEEP TI MER nmay be a
function enabled from an on-screen neny 20 - Assum ng that the
timer is enabled, if no sleep tiner OFF signal is detected during the 30
mnute sleep tine interval, the receiver.is automatically turned off. If a
sleep tiner OFF

FIGURES 3-5 illustrate various stages of the reduction

of the viewable are of the display screen.

5 Referring to FIGURE 1, a television receiver includes an
RF input terminal 100 which receives radio frequency (RF) signals
and applies them to a tuner assembly 102. Tuner assembly 102
selects and amplifies a particular RF signal under control of a
tuner controller 104 which provides a tuning voltage via a wire
10 103, and bandswitching signals via signal lines represented by the
broad - double-ended arrow 103", to tuner assembly 102.
| Tuner assembly 102 converts the received RF signal to
an intermediate frequency (IF) signal and provides an IF output
signal to video (VIF) and sound (SIF) amplifier and detector unit
15 130. VIF/SIF amplifier and detector unit 130 amplifies the IF
signal applied to its input terminal and detects the video and
audio information contained therein. The detected video
information is applied as one input of a video processor unit 155.
The other input of video processor unit 155 is connected to an on-
20 screen display and graphics processbr circuit 140. The detected
' audio signal is applied to an audio processor 135 for processing
and amplification before being applied to a speaker assembly 136.
~ Tuner controller 104 generates the tuning voltage and
bandswitching signals in response to control signals applied from
25 a system control microcomputer (LC) 110. The terms
"microcomputer”, controller, and "miéroproc_:essor", as used herein,
are equivalent. Microcomputer 110 receives user-initiated
commands from an infrared (IR) receiver 122 and from a "local”
 keyboard 120 mounted on the television receiver itself. IR
30 receiver 122 receives IR transmissions from remote control
transmitter 125. Microcomputer 110 includes a central processing
unit (CPU) 112, a program memory (ROM) 114, and stores
channel-related data in a random-access memory (RAM) 116
RAM 116 may be either internal to, or external to, microprocessor
35 110, and may be of either the volatile or non-volatile type. The
term "RAM" is also intended to include electrically-erasable
programmable read only memory (EEPROM) 117. One skilled in
the art will recognize that if volatile memory is utilized, that it
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signal is detected during the 30 mnute interval, then TIMER 118 is reset
fand the sleep tinmer function is desel ected. The flowchart 25 of FI GURE 2
describes a portion of the control programof controller 110 for
acconplishing this function, as well as other functions described bel ow.
The portion of the control programillustrated in FIGURE 2 is entered at
step 200 fromother portions of the comdrol 3 0 program such as tuner
control and keyboard decodi ng, which are not pertinent to the subject
i nvention, and therefore need not be _

may be desirable to use a suitable form of standby power to

preserve its contents when the receiver is turned off.
Microcomputer 110 operates from a source of
standby power 145, and controls a source of operating power
5 150 via a control line 151 for selectively applying power to the
remainder of the television receiver. Microcomputer 110 also
includes a timer 118 the operation of which will be described
below. Microcomputer (or controller) 110 generates a control
signal for causing tuner control unit 104 to control tuner 102 to.
10 select a particular RF signal, in response to user-entered control
signals from local keyboard 120 or from infrared (IR) receiver
122,
Tuner 102 produces a signal at an intermediate
frequency (IF) and applies it to a processing unit 130 comprising
15 a video IF (VIF) amplifyihg stage, an AFT circuit, a video
detector, and a sound IF (SIF) amplifying stage. Processing unit
130 produces a first baseband composite video signal (TV), and a
sound carrier signal. The sound carrier signal is applied to an
audio signal processor unit 135 which includes an audio detector
20 and may include a stereo decoder. Audio signal processor unit
135 produces a first baseband audio signal and appiies it to a
speaker iini_t 136. Second 'basebaq_d composite video signals and
second baseband audio signals may be respecﬁvely applied to

VIDEO IN and AUDIO IN terminals from an external source.

25 The first and second baseband video signals (TV) are -
~ coupled to a video processor unit 155 (having a selection circuit
not shown) Under control of controller 110, an on-screen display

- (OSD) processor 140 generates character signals and graphics

_ signals, and applies them to a second input of video signal
30 processor 155, for inclusion in the processed video signal.

. Electrically-erasablé. programmable read only memory (EEPROM)
117 is coupled to controller 110, and serves as a non-volatile
storage element for storing autoprogramming channel data, and
user-entered channel data. ' _

35 The processed video signal at the output of video
signal processor unit 155, is applied to a Kine Driver Amplifier
156 for amplification and then applied to the guns of a color
picture tube assembly. 158 for display. The processed video signal
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explained in detail. A determination is nade at step 205 as to whet her or
*not a SLEEP Tl MER OFF signal has been detected. |If a SLEEP TI MER 35 OFF
signal has been detected, the border size is rest (step 245), the timer is
stopped (step 260) and the programis exited (step 220). If a SLEEP TI MER
OFF si gnal- has not been detected at ste% 205, the program advances to step
210 wherein a check is nmade -

at the output of video signal processor unit 155, is also applied to
a Sync Separator unit 160 for separation of horizontal and vertical
drive 'signals which are in turn applied to a deflection unit 170.
The output signals from deflection unit 170 are applied to
5 deflection coils of picture tube assembly 158 for controlling the’
deflection of its electron beam. The television receiver described
thus far with the exception of OSD and GRAPHICS PROCESSOR 140
is known, for example, from the RCA CTC-140 color television
 manufactured by Thomson Consumer Electronics, Inc.,
10 Indianapolis, Indiana. |
The invention will now be described with reference to
the remainder of FIGURE 1, the flow chart of FIGURE 2, and the
screen displays of FIGURES 3-5. _
Preferably, TIMER 118 of FIGURE 1 times a fixed
15 predetermined time interval which may be, for example, 30
minutes. Alternatively, a user may enter a predetermined time
interval of his own choosing. Remote control unit 125 may
include a SLEEP TIMER ON/OFF key or SLEEP TIMER may be a
function enabled from an on-screen menu |
20 Assuming that the timer is enabled, if no sleep timer
OFF signal is detected during the 30 minute sleep time interval,
the receiver is automatically- turned off. If a sleep timer OFF
signal is detected during the 30 minute interval, then TIMER 118
_ is reset and the sleep timer function is deselected. The flowchart
25 of FIGURE 2 describes a portion of the control program of
controller 110 for accomplishing th1s function, as well as other
functions described below.
The portion of the control program illustrated in
FIGURE 2 is entered at step 200 from other portions of the control
30 program, such as tuner control and keyboard decoding, which are
. not pertinent to the subject invention, and therefore need not be
explained in detail. _
A determination is made at step 205 as to whether or
not a SLEEP TIMER OFF signal has been detected. If a SLEEP TIMER
35 OFF signal has been detected, the border size is rest (step 245),
the timer is stopped (step 260) and the program is exited (step
220). If a SLEEP TIMER OFF signal has not been detected at step
205, the program advances to step 210 wherein a check is made
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5to see if TIMER 118 is running. If not, the routine is exited at step
#220. If it is determned at step 210 that TIMER 118 is running, then a
check is made to see if the tinme interval is near expiration (i.e., one
mnute or less remaining of the 30 mnute sleep tine 5 interval)(step
225). If not, the routine is exited. Eagh time the controller "l oops

through” this portion of the control program the controller checks the
time remaining in the sleep tine interval.

to see if TIMER 118 is running. If not, the routine is exited at step
220. If it is determined at step 210 that TIMER 118 is running,
then a check is made to see if the time interval is near expiration
(i.e., one minute or less remaining of the 30 minute sleep time
5 interval)(step 225). If not, the routine is exited. Each time the
controller "loops through" this portion -of the control program, the
controller checks the time remaining in the sleep time interval.
OSD and GRAPHICS PROCESSOR unit 140 of FIGURE 1,
includes the capability of producing high resolution graphics for
10 display on the screen of picture tube assembly 158, under control
of controller 110. Controller 110 communicates with OSD and
GRAPHICS PROCESSOR unit 140 via a digital control bus 131. One
of the capabilities of OSD and GRAPHICS PROCESSOR unit 140 is the
ability to generate graphics margins or borders of various sizes on
15 the screen. FIGURE 3 shows a television receiver 300, having a
screen 310 showing a video image without borders generated by
OSD and GRAPHICS PROCESSOR unit 140, as known from the prior
art. - | , '
If the time remaining in the sleep time interval is one
20 minute or less (step 225), then controller 110 begins to control
OSD and GRAPHICS PROCESSOR unit 140 to display top and left
side borders as shown in FIGURE 4. During the time in which the
sleep time interval is less than two minute, controller 110 causes
OSD and GRAPHICS PROCESSOR unit 140 to increase the area of the
25 borders at a fixed interval (perhaps once every second), which
causes the borders to "grow" and to slowly obscure the displayed
video.image, as shown in FIGURE 5. At step 237 the timer is
checked to see if the predetermined time interval has expired.. If
the predetérmined time interval has not expired, the routine is
30 vexited. If it has expired the power to the television receiver is
turned "off" (step 240).
It is herein recogmzed that a video d1sp1ay having
gradually increasing borders would serve to warn an awake
" viewer that the sleep circuitry was about to automatically turn off
35 .the receiver, while, at the same time, not disturbing a user who
has .already fallen asleep. It is also recognized that various
patterns of graphics displays other than borders may be used to
obscure the video image and thus indicate that TV turn-off is
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OSD and GRAPHI CS PROCESSOR unit 140 of FIGURE 1, includes the capability of
*produci ng high resolution graphics for 1 0 display on the screen of
. picture tube assenbly 158, under control of controller 110. Controller 110
conmuni cates with OSD and GRAPHI CS PROCESSOR unit 140 via a digital control
bus 131. One of ‘the capabilities of OSD and GRAPHI CS PROCESSOR unit 140 is -
the ability to generate graphics margi & or borders of various sizes on 1 5
the screen. FIGURE 3 shows a television receiver 300, having a screen 310
show ng a vi deo i,rral%(le wi t hoyt borders generated by
imminent. Some of these patterns include but are not limited to:
vertical and horizontal wipes, diamond-shaped wipes, and -

diagonal wipes.
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GSD and GRAPHI CS PROCESSOR uni t 140, as known fromthe prior art. If the
‘time remaining in the sleep tine interval is one 20 mnute or |less (step

225), then controller 110 begins to control OSD and GRAPHL CS—PRECESSOR unit
140 to display top and left side borders as stown in FlI GURE 4 ring the
time in which the sleep tine interval is less t ntroller
110 causes OSD and GRAPHI CS PROCESSCOR uhi t 140 m‘nmg rea of the
25 borders at a fixed interval (perhaps once every secdnd), Whl ch

Claims: .
1. Apparatus for automatically removing operating
power from a television receiver, comprising:
a source of standby power (145);
S a source of operating power (150) having a control input
(151); -
remote control receiver means (122) for receiving a
remote control signal modulated with data;
: control means (110) coupled to said source of standby
10 powér (145), to said source of operating power (150), and to said
remote control receiver means (122) for decoding said data from said
modulated remote control signal;
timer means (118), coupled to said control means (110),
for timing a predetermined time interval and generating a signal
15 indicative of the expiration of said predetermined time interval;
video signal processing means (155) coupled to said -
control means (110), for processing television video signals;
display 'means '(158) coupled to said video signal
processing means (155) for displaying said television video sigmals as
20 a video image; and :
on-screen display and graphlcs generator means (140)
for producing text character and graphic signals and applying said
text character and graphic signals to said video signal processing
‘means (155) for display on said display means (158) in combination
25 with said television video signals; characterized by
_ said control means (110), during a portion of said
predetermined time interval, causes said on-screen diéplay and
graphics generator means (140) to produce a graphics signal which
. when displayed on said display means (158) produces a graphics
30 image which obscures a portion of said video image, said control
means (110) causing said on-screen display and graphics generator
means (140) to gradually increase the size of said graphics image to
obscure more of said video image, said timer means (118), at the
expiration of said predetermined time interval, applies said signal
35 indicative of the expiration of said predetermined time interval to
said control means (110), and said control means (110), in response
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causes the borders to "grow' and to slowy obscure the displayed video
*image, as shown in FIGURE 5. At step 237 the tinmer is checked to see if the
predetermned tinme interval has expired. |f the _predeterm ned tine o
i nterval has not expired, the routine is 3 0 exited., If it has expired,

the power to the television receiver is turned "of ”llll "mﬂmﬁml“ I is
herein recogni zed that a video display §aving grad ﬁ uborders
woul d serve to warn an awake viewer that the sleep &irtuitry wids &bout to
automatically turn off '

thereto, causes said source of operating power (150) to cease
supplying power to said signal processing means (155).

5 . 2. The appératus of Claim 1 characterized by said .
predetermined time interval is fixed.

o 3. The apparatus of Claim 1 characterized by data
10 relating to said predetermined time interval is entered by a user.
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35 the receiver, while, at the same tine, not disturbing a user who has

; already fallen asleep. It is also recognized that various patterns of '
gr aphi cs di splays other than borders may be used to obscure the video inage
and thus indicate that TV turn-off is 6 i mminent. Sone of these patterns
i ncl ude but are not limted to:

9 THIS SHEET HAS BEEN
REPLAGED

A SLEEP TIMER ARRANGEMENT FOR A TELEVISION RECEIVER

ABSTRACT OF THE DISCLOSURE

It is desirable that a television receiver provide a
prominent visual indication that it is about to automatically turn
5 "off". On-screen display (OSD) circuitry automatically reduces the
viewable picture area to a small area before turning off the receiver.
Reduction of the viewable area may be performed by displaying and

gradually enlarging at least one graphlcally generated margin of the
OSD display.
10 :

o I |
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5 a source of operating power (150) having a control input
:(151); renote control receiver neans (122) for receiving a renote control
signal nodul ated with data; control neans (110) coupled to said source of
standby 10 power (145), to said source of -operating power (150), and to
said renote control receiver nmeans (122) for decoding said data from said
nodul ated renpbte control signal; timer neans (118), coupled to said control
means (110), - 2/5 '

245
RESET
. BORDER
SIZE
\ INCREASE
BORDER SIZE
AT FIXED
INTERVAL
| Y 260
stor
TIMER
e}
-1
+ 220
EXITTO.
REMAINDER
OF PROGRA

POWER OFF
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for timng a predeternmined tinme interval and generating a signal 15

i ndicative of the expiration of said predetermined tine interval; video
signal processing neans (155) coupled to said control neans (110), for
processing tel evision video signals; display neans (158) coupled to said "~
vi deo signal processing neans (155) for _displaying sai.d tel evision video
signals as 20 a video imge; and on- SdPeen di spl ay ‘and graphi cs
generator means (140) for producing text character and graphic signals and
applying said - ' -

Fig. 3
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text character and graphic signals to said video signal processing neans
(155) for display on said display neans (158) in conbination 25 wth said
tel evision video signals; characterized by said control nmeans (110), during
a portion of said predetermned tine interval, causes said on-screen
di spl ay and graphics generator neans (140) to produce .a graphics signal
- whi ch when di splayed on said display neans (158) produces a graphics 30

i mage whi ch obscures a portion.of sM(jéyékx)inage, said control neans
(110) causing said on-screen display and "graphi cs generator

400

Fig. 4
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means (140) to gradually increase the size of said graphics inmage to
obscure nore of said video inmage, said tiner neans (118), at the expiration
of said predetermned tinme interval, applies said signal 3 5 indicative of
the expiration of said predetermned time interval to said control means

(110), and said control neans (110), in response 8

" 5/5

500

Fig. 5
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t heret o, causes said source of o%g : .1é & No. $603455-8
pplica o.

po ai d sSEHEARQHREPORT 2. The
ap of Claim 1 characterized by said predetermned tinme interval is
fiX . The apparatus of Claim1 jcharacterized by data 1 0O relating to

- SAEXPOFIEE ABSTRAIQE interval 'is entered by a user.

" A SLEEP TIMER ARRANGEMENT FOR A TELEVISION RECEIVER

It is desirable that a television receiver provides a prominent visual indication that it is about
to automatically turn ,,off“. On-screen display (OSD) circuitry (140) automatically reduces the
viewable picture area to a small area before turning off the receiver. Reduction of the viewable
area may be performed by displaying and gradually enlarging at least one graphically-generated
margin of the OSD display. ' ’

Figure 1.
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