A SYSTEM RREWT-DI NG STANDBY OPERATI ON OF AN AUXI LI ARY DATA DECODER I N A
TELEVI SI ON RECEI VER The present invention involves tel evision signal
processi ng systens that decode an auxiliary data signal conponent, such as
cl osed caption data, that may be included in a television signal. In
accordance with the Tel evision Decoder Circuitry Act of 1990, all

tel evision sets sold in the United States that are 13" or | arger in size
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) that includes both video program information and information
corresponding to the CC data. A portion of ,é displayed image
produced in response to the output video sigx{al includes text
corresponding to the CC data. The CC data may represent the
audio program portion of a television program in which case the
displayed text provides a visible representation of the audio
program.

Other types of data components may also be included
in a television signal in a form suitable for decoding using a
decoder such as a closed caption decoder. For example, extended
data services (XDS) data such as time of day information, program
title, etc. may be included in line 21 of field 2 of the television
signal in accordance with Electronic Industry Association (EIA)
608 specifications. Also, teletext data and Starsight® program
guide data may be included in various horizontal line intervals
during vertical blanking such as line 16. The term auxiliary data
as used herein includes any type of data component of a television
signal that can be extracted using a decoder such as a closed
caption decoder, including closed caption, XDS, teletext and
Starsight® data. Similarly, the term auxiliary data decoder as



2 used herein fncludes decoders for decoding the various types of auxiliary
data described above. To accurately decode auxiliary data, an auxiliary
data decoder nust be tined to operate during the portions of the horizontal
display intervals that include auxiliary data, e.g., the latter half of
line 21 of field 1 for closed caption data. A television receiver produces
various timng signals that indicate when horizontal display intervals
occur. For exanple, separated horizont sync signals are produced in
response to asednbkereimi includessdgeadersofipordgnodongt the tvdAremissitypesi ofial .
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pulses in a sync signal, may count incorrectly in response to noise
pulses in the sync signal causing the decodet to operate
improperly. A sync signal that is derived from the television
signal may include noise pulses corresponding to noise in the
television signal. In comparison, deflection signals are generated
using phase-locked loop (PLL) circuits that produce stable,
uniform amplitude pulse waveforms that are less likely to include
noise effects. Thus, it may be desirable to control an auxiliary
data decoder using deflection signals.

The present invention resides in part in recognizing
that it may be desirable to operate a closed caption decoder that is
controlled using a deflection signal during a mode of operation
when deflection signals are not available. Television receivers
typically have normal and standby modes of operation. During
normal mode, all circuits are powered, including deflection
circuits, and the receiver generates all signals, including deflection
and video output signals, needed to produce an image on a display
device. During standby mode, the television receiver is turned off
disabling the display device and deflection signals are not needed
for controlling the display device. To reduce power consumption



for controlling the display device. To reduce power consunption 3 during
st andby node, deflection circuits nay be deactivated. As a result, features
that rely on deflection signals, such as auxiliary data decodi ng, are

i noperative during standby node. However, it may be desirable to receive
and decode auxiliary data during standby node. For exanple, XDS and
Starsight data can be received, decoded and stored in nmenory during standby
node and displ ayed during a subsequent:%ornal operating node as part of a
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In addition to recognizing the described problem, the
present invention resides in solving the problem by providing a
system that decodes an auxiliary data signal component of a
television signal in response to a first timing signal during one
mode of operation of the system and in response to a second
timing signal during another mode of operation of the system.

The invention may be better understood by referring
to the enclosed drawing in which:

| Figure 1 shows, in block diagram form, an embodiment
of a portion of a television receiver conmstructed in accordance with
principles of the invention; ' _

Figure 2 shows, in schematic diagram form, an
embodiment of a first portion of an auxiliary data decoder
included in the television receiver of Figure 1,

Figure 3 shows, in schematic diagram form, an
embodiment of a second portion of an auxiliary data decoder
included in the television receiver of Figure 1;

Figure 4 shows a timing diagram illustrating the
operation of the embodiment shown in Figure 3; and

Figure 5 shows, in block diagram form, a variation of
the embodiment shown in Figure 1.



oper ati.on :of the enbodi nent shown in Figure 3; and Figure 5 shows, in block
diagramform a variation of the enbodi nent shown in Figure 1. 4 Figure
1 shows a portion of a television receiver that includes closed caption
decodi ng capability. In Figure 1, signal RF IN froman RF source such as an
antenna or cable is coupled to tuner 19 for tuning a particular television
channel to produce signal |F VIDEO repr‘fsentl ng the tuned channel signal at
| F frequencies. Signal IF VIDEO is coupfed to a television signal
processing integrated Figwsitl (Sho,)vsdespgrtadmdoﬂza |te.1emgoneragewcn dhatt ed
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(R features is the ST9 processor manufactured by SGS~Thomson Inc.

As described below, C 10 also includes auxiliary data decoding

capability in accordance with principles of the invention.

In Figure 1, IC 14 includes IF section 141 comprising

conventional IF circuitry for processing signal IF VIDEO to produce

a baseband video signal VIDEO OUT at an output of IC 14. Signal

VIDEO OUT is coupled to video switch 18 which selects one of

signal VIDEO OUT and an auxiliary baseband video signal AUX

VIDEO as the source for signal CC VIDEO. Signal AUX VIDEO may

be provided, for example, by a baseband video output from a

second television receiver such as a VCR. Signal CC VIDEO includes

video, synchronization, and data signal components and is coupled

to IC 14 for video processing and to microcontroller (i C) IC 10 for

closed caption processing.

Signal CC VIDEO is processed by video signal

processing séction 142 in IC 14 to produce red, green and blue (R,

G and B) signals that represent the video information component

of signal CC VIDEO. Unit 142 includes conventional luma

processing, chroma processing and matrixing functions. The R, G

and B outputs from unit 142 are coupled to RGB switch 143 which

selects either R, G and B signals from unit 142 or signals OSD RGB

from on-screen display (OSD) processor 104 in #C 10 as the source



G and B) signals that represent the video information conponent of signal
CC VIDEQ. Unit 142 includes conventional |unma processing, chroma processing
and-matrixing functions. The R, G and B outputs fromunit 142 are coupl ed
to RGB switch 143 which selects either RR, Gand B signals fromunit 142 or
signals OSD RGB from on-screen di splay (OSD) processor 104 in [err]C 10 as
the source 5 of R Gand B outputs RGBOUT fromIC 14. As will be

expl ained in nore detail below, signalsSOSD RGB from OSD processor 104
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of sync pul se O+t he synchroni zati on signal conponent of the cl arrped vi deo
signal. Gircuits suitabAgd Qhcluded in IC 14 are clamp 144, sync separator
145 and deflection signal generator 146 for processing signal CC
VIDEO to produce deflection signals HOUT and VOUT. Signals
HOUT and VOUT exhibit low-amplitude pulse waveforms that are
processed further by deflection unit 17 to produce high-amplitude
“« ramp signals H and V for controlling a deflection function of
display device 15. Clamp 144 clamps a DC component of signal CC
VIDEO to a level, such as the pedestal level of the video signal.
Sync separator 145 produces a composite sync signal by
comparing the clamped video signal to a reference level that is
" approximately midway between the clamped DC level and the
peak amplitude of sync pulses in the synchronization signal
component of the clamped video signal. Circuits suitable for
implementing clamp 144 and sync separator 145 are described in
detail in International Patent Application No. PCT/US 93/07163
(published March 31, 1994 under International Publication No.
WO 94/07334) filed July 29, 1993 in the name of Juri Tults and
designating the United States. The indicated International Patent
Application is commonly assigned with the present application
and is hereby incorporated by reference. Also included in sync
separator 145 are horizontal and vertical sync separator circuits



i mpl enenting cfanp 144 and sync separator 145 are described in detail in

I nternational Patent Application No. PCT/US 93/07163 (published March 31,
1994 under International Publication No. WO 94/07334) filed July 29, 1993
in the nane of Juri Tults and designating the United States. The indicated
I nternational Patent Application is commonly assigned with the present
application and is hereby incorporated reference. Al so included in sync
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operating nodgegfectiv@ly. In addition to providing deflection control, ﬂyback
pulses HPLS and VPLS are coupled to g C 10 and are used to
control closed caption decoding in accordance with aspects of the
invention that are explained below. The described features of
deflection unit 17 are known, for example, from the CTC-176 color
television chassis manufactured by Thomson Consumer
Electronics, Inc., Indianapolis, Indiana.

Also shown in Figure 1 are standby and run power
supplies 131 and 13, respectively. Standby supply 131 produces
supply voltage STBY both during a normal operating mode of the
system (i.e., the system is turned on and producing an image on
display device 15) and during a standby mode of operation (i.e.,
the system is turned off and does not display an image). Run
supply 13 provides supply voltage RUN only during normal
operating mode. During standby mode, the system is connected to
the AC mains but supply voltage RUN is not produced. Whether or
not run supply 13 produces voltage RUN is controlled by signal
STANDBY from f#C 10. For example, a logic 0 on signal STANDBY
indicates normal mode and closes a switch in run supply 13
causing supply voltage RUN to be produced. Signal STANDBY at
logic 1 indicates standby mode, opens the switch in run supply 13



system (i se., ‘the systemis turned on and producing an i mage on displ ay
devi ce 15) and during a standby node of operation (i.e., the systemis
tur.ned of f and does not display an inmage). Run supply 13 provides supply
vol tage RUN only during normal operating node. During standby node, the
systemis connected to the AC mains but supply voltage RUN is not produced.
Whet her or not run supply 13 produces ¥o|tage RUN is controlled by signal
STANDBY from[err]C 10. For exanple, a’logic O on signal STANDBY indicates
nor mal nodeamtddishbless geneitiath ¢ voltageuRIVIN. 13MiaradongrallgpllP vol t age RUN
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st andby node.2 B}umngonongabcmedef an(h aet'paiver on" button during standby
mode must be recognized and processed by g C 10 to control the
state of signal STANDBY. Signal STANDBY is also coupled to tuner
19, video switch 18 and one-chip 14 because signal CC VIDEO
must be produced during standby mode so that auxiliary data
such as Starsight® data can be received and decoded.

Supply voltage RUN is coupled to functions that are not
needed during standby mode. By removing power from certain
circuits during standby mode, power consumption can be reduced
significantly. For example, during standby mode signals V and H
are not needed because a display is not produced. Therefore,
deflection unit 17 receives supply voltage RUN and is disabled
during standby mode. Disabling the high voltage circuits that
generate signals H and V significantly reduces power
consumption, but doing 5o prevents signals that are derived from
the high voltage signals, such as flyback signals HPLS and VPLS,
from being generated. The lack of signals HPLS and VPLS during
standby mode affects auxiliary data decoding during standby
mode and is addressed by aspects of the invention as described
below. In addition to dfsabling deflection unit 17 during standby
mode, certain functions of IC 14 such as chroma processing are
unnecessary during standby mode. These portions of IC 14 are



circuits during standby node, power consunption can be reduced
significantly. For exanple, during standby node signals V and H are not
needed because a display is not produced. Therefore, deflection unit 17
recei ves supply voltage RUN and is disabled during standby node. Disabling
the high voltage circuits that generate signals H and V significantly
reduces power consunption, but doing sogprevents signals that are derived
fromthe high voltage signals, such as ﬁlyback signals HPLS and VPLS, from
bei ng gener apowertde byaskpply syoliage RPN and W@glﬁﬂjrdu@ngt&ﬁaﬂﬂb}’mde

af fects auxi |y dat a decodi ng during standby node and is addressed by
aspects of the rnventiaon as descyibed below. In addition to dis%pling
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output of sync slicer 101 is a binary signal CSYNC that includes

composite sync information, i.e., both horizontal and vertical sync

pulses. The timing characteristics of the sync pulses in signal

CSYNC are synchronized with corresponding characteristics of the

synchronization signal component of CC VIDEO. The output of data

slicer 103 is a binary signal CCDATA that represents the auxiliary

data signal component of signal CC VIDEO during the auxiliary

data interval (e.g., the latter half of line 21 of field 1 for closed

caption data). _

During normal mode operation when a display is being
produced on kinescope 15, auxiliary data in signal CCDATA that is
intended to be included in the displayed image, such as closed
caption data, is processed by OSD processor 104 in g C 10 to
produce R, G and B signals OSD RGB that represent the closed

" - caption data. More specifically, a ROM included in OSD processor
104 stores a "lookup table" that translates the binary values in
signal CCDATA into binary codes representing R, G and B color
signal values. The binary color signal values are converted into
analog signals OSD RGB by digital to analog converters (DAC)
included in gC 10. RGB switch 143 in IC 14 couples signals OSD
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out put si gnakpgnad8ilidd nfay-tbe generated, for example, by a crystal oscillator

that generates the master clock signal for g C 10.

As shown in Figure 2, output signals 128_FH, 8_FH,
4_FH and 2_FH are generated at outputs of 8-bit counter 20.
Counter 20 is a ripple counter having a toggle input that receives
signal CLK. The least significant output of counter 20, i.e., output
QA, changes state in response to each falling edge (logic 1 to logic
0 transition) of signal CLK. The result is that output QA produces
pulses at half the frequency of signal CLK. When the frequency of
signal CLK is 4 MHz, signal 128_FH at output QA exhibits a
frequency that is approximately 128 times the horizontal
frequency FH. Each output of counter 20 produces a signal that is
half the frequency of the next least significant output signal.
Thus, output QB produces a signal at. approximately 64 times FH
and the most significant output of counter 20, i.e., output QH,
produces a signal at a frequency approximately equal to FH. Other
signals at 2, 4 and 8 times the horizontal frequency, i.e., 2_FH,
4_FH and 8_FH are produced at outputs QG, QF and QE,
respectively, as shown in Figure 2.

Counter 20 has a "clear” input labeled CLR in Figure 2
that receives signal HSTART. As described further below, signal
HSTART is generated in response to a horizontal sync signal. At




4 FH and 2 FH'are generated at outputs of 8-bit counter 20. Counter 20 is a
ri pple counter having a toggle input that receives signal CLK The |east
significant output of counter 20, i.e., output QA, changes state in
response to each falling edge (logic 1 to logic O transition) of signal

CLK. Theé result is that output QA produces pul ses at half the frequency of
signal CLK. When the frequency of si gnlaé CLK is 4 MHz, signal 128_FH at
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Signal CSFH g} qutAdtkQnPlut of DFF 23. The D input of DFF 23 is coupled to
logic 1 (VCC). As a result, each rising edge (logic 0 to logic 1) on
signal CSYNC produces a logic 1 on signal CSFH. A clear input of
DFF 23, labeled CLRN in Figure 2, receives signal HEND which is
- produced by combining the three most significant output signals
of counter 20 via NAND gate 22. Signal CSFH is forced to logic 0
by a logic O that occurs on signal HEND during the last eighth of
each horizontal line interval (i.e., the last 8 us). As a result, pulses
occur on signal CSFH at frequency FH and are synchronized with
" the horizontal sync component of the input television signal. In
addition, the pulses exhibit a duty cycle of approximately 87.5%,
i.e., signal CSFH is at logic 1 (VCC) for the first 56 us of a horizontal
line interval and is at logic 0 (ground) for the remaining 8 us of
the line interval. The duty cycle ensures that the pulse waveform
of signal CSFH is not affected by half line pulses on signal CSYNC
that exist during the vertical interval, i.e., equalizing and vertical
sync pulses.
Signals CSFH and HPLS are coupled to respective
inputs of 2-to-1 multiplexer (2:1 MUX) 25. MUX 25 acts as a
switch for coupling one of signals CSFH and HPLS to output Q of
MUX 25 in response to signal STANDBY at select input SEL of MUX



D-type.-flisp-flop (DFF) 23 is produced in response to signal CSYNC at the
clock input of DFF 23. The D input of DFF 23 is coupled to logic 1 (VCCO).
As a result, each rising edge (logic O to logic 1) on signal CSYNC produces
alogic 1 on signal CSFH A clear input of DFF 23, |abeled CLRN in Figure
2, receives signal HEND which is produced by conbining the three nost
significant output signals of counter 20 via NAND gate 22. Signal CSFH is
forced to logic O by a logic 0 that oddurs on signal HEND during the |ast
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signal CLK. Initially, signal DMXFH is at logic O causing the Q

output of DFF 27 to be logic 0 and the output of inverter 29 to be

logic 1. Signal HSTART at the output of NOR gate 28 is at logic 0 in

response to the logic 1 at the output of inverter 29, thereby

enabling counter 20. The next rising edge of signal CLK after

MXFH goes to logic 1, i.e., the beginning of a horizontal line

interval, causes signal DMXFH to changé to logic 1 and the output

of inverter 29 to become logic 0. Because both the Q output of DFF

27 and the output of inverter 29 are at logic O, signal HSTART

becomes logic 1 via NOR gate 28 and resets counter 20. The next

rising edge of signal CLK clocks the logic 1 value on signal DMXFH

through to the Q output of DFF 27 causing signal HSTART to

become logic 0 and enable counter 20. Thus, signal HSTART

exhibits positive pulse having a width equal to one cycle of signal

CLK that resets counter 20 at the beginning of each horizontal line

interval. The brief duration of the pulse on signal HSTART

ensures that the count in counter 20 will change from 00 hex to

01 hex in response to the next rising edge of signal CLK.

Thus, signal HSTART synchronizes generation of the CC
decoder control signals by counter 20.with the start of a
horizontal line interval as indicated by signal MXFH. Because




counter 20 and; therefore, "clears" or resets counter 20 when at logic 1.
DFF 26 sanpl es signal MXFH during positive transitions of signal CLK to
produce signal DMXFH at the Q output of DFF 26. In addition, DFF 26
synchroni zes signals DMXFH and HSTART with signal CLK. Initially, signal
DMXFH is at logic O causing the Q output of DFF 27 to be logic 0O and the
output of inverter 29 to be logic 1. Signal HSTART at the output of NOR
gate 28 is at logic O in response to tHelogic 1 at the output of inverter

29, thereby egamii Mxmrlkepro%ﬁceahm@ ox{sbStdﬂglgmemﬁLs:'&n@d gngtK after
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line using thpeeasdi d8fkctibnFeiteufs2produté @fble waveforms as

discussed above, a vertical deflection signal VPLS could be used to
initialize a line counter. However, as discussed above, it may be
necessary to operate a CC decoder including a line counter during
standby mode when deflection signals are not produced. Figure 3
shows an embodiment of a horizontal line counter that operates in
response to a vertical deflection signal during normal operating
mode and in response to a vertical sync signal separated from the
television signal during standby mode.

In Figure 3, input signals RESET and LC[5..0] are
control signals generated by the CPU of s C 10 in Figure 1. When -
signal RESET is at logic 1, the outputs of D-type flip-flops (DFF)

*352, 354 and 334 are reset to logic 0. Signal RESET is active (at
logic 1) typically at the beginning of operation of the circuit such
as when power’ is first applied (the television receiver is
connected to the AC mains). Signal LC[5..0] is a 6-bit binary value
(most significant bit LC[S] through least significant bit LC{0]) that
determines which horizontal line interval will be detected. As will
be explained in detail below, the value of LC[5..0] represents a
count of half-line intervals that is compared to the output of a
horizontal line counter to indicate the beginning of the desired
horizontal line interval. The CPU can change the value of LC[S5..0]



necessary.to l‘ocate the particular line that includes the CC data interval,

.e.g., locate line 21 of field 1. One approach is to use a vertical- sync
signal that indicates the beginning of a field interval to initialize a
counter and count horizontal line intervals after vertical sync in response

to horizontal sync. The line count is nonitored.to determ ne when the
desired line interval occurs. Because flection circuits produce reliable
waveforns as di scussed above, a vertid defl ection signal VPLS could be
used to i ni tunderzeoftwaraecenunt eto. changeethe drorizentat skoe athateis it may be
necessary t te | [ t andb
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vari ous hor i doscribed i redationshipabetween LEHS earbdeg rhsttershown in
Figure 3, thgnderstood by referring to Figure 4 which shows a timing diagram
for certain signals in Figure 3. As Figure 4 shows, the first wide
vertical pulse in field 1 begins at the start of line 4, i.e., the
beginning of the seventh half-line interval in field 1. Nine is
" subtracted rather than seven because the timing of the operation
of the embodiment in Figure 3 involves an additional line interval
as will become apparent from the following description.
Exemplary values for N and LC[5..0] of 12 and 15, respectively, are
used in the following description. Thus, line 12 is detected when
the half line count equals 15. Different values may be used for N
and L to detect other horizontal lines. For example, N and L equal
to 21 and 33, respectively, would be used to detect line 21 for
decoding closed caption data.
Input signals 2_FH, 128_FH, CSYNC and STANDBY in
Figure 3 correspond to signals in Figure 2 having the same names.
Signal VPLS in Figure 3 corresponds to the signal of the same
name in Figure 1. Two-to-one MUX 300 in Figure 3 determines
whether horizontal line detection will occur in response to
separated sync signal CSYNC or vertical deflection signal VPLS.
Signal STANDBY at logic 1 couples signal CSYNC to signal MXV at
the output of MUX 300 while STANDBY at logic 0 couples signal



rel ati onship between the value of L([5..0] and the particular |line
identified by the systemis: L([5..0] = N2 - 9, where Nis the line to be
identified in an NTSC signal. Nis nultiplied tines two because half-1ine
intervals are counted as explained below. For timng reasons that are al so
expl ai ned bel ow, counting of half-line intervals begins in response to
detection of the first wide vertical pulse.in the i-nput sync signal. N ne
is subtracted fromN<2 to correct the h& f-1ine count for the position, .in
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operation and pulses in signal MXV.
The first wide vertical pulse is detected by a circuit
comprising toggle flip-flop (TFF) 320, 4-stage ripple counter 330
and NAND gate 332. Counter 330 is reset every 32 ps by signal
RESPWC, a narrow pulse generated at each falling edge (logic 1 to
logic 0 transition) of signal 2_FH by D-type flip flop (DFF) 310,
inverter 312, and NOR gate 314. Counter 330 is clocked by signal
CLKPWC at 1 ps intervals as long as signal MXV is at logic 1. Signal
CLKPWC is generated by toggle flip flop (TFF) 320 which has a
clock input coupled to signal 128_FH and a toggle input (T)
coupled to signal MXV.
A count of 12 in counter 330 (outputs QD and QC equal
to logic 1) causes a pulse to be produced at the output of NAND
gate 332 when signal CLKPWC is high, indicating detection of a
wide pulse. A pulse at the output of NAND gate 332 clocks DFF
334 causing the output of DFF 334 to become logic 1. As a result,
signal CLRLC at the output of inverter becomes logic 0 enabling 6-
bit counter 340. After being enabled, counter 340 counts half line
intervals by incrementing the count value at the output of counter
340 in response to each falling edge of signal 2_FH.




bei ng coupled to signal MXV, i.e., signal STANDBY at logic 1. To ensure
that horizontal line detection is synchronized with vertical sync rather
than with noise or with horizontal sync pul ses included in conposite sync
si gnal CSYNC, operation begins by detecting the first wide vertical sync
pul se in signal MXV. A wide vertical sync pulse is typically 30 [err]s |ong
whi | e hori zontal sync and equal i zi ng pulses are 4 [err]s and 2 [err]s |ong,
respectively. Noise pul ses are typlcaJL®'of very brief duration. In Figure
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'n response BO ise | "St ?ogxc " od' gnal %:I:'l: clears counter 340 via NOR

ecatise a value
gate 336, DFF 334 and inverter 338 and produces a logic O at
output EQ of comparator 350. A logic 0 on signal EQ is clocked
through DFF 352 by the next rising edge of signal 2_FH. Signal
LINE remains at logic 1 for the duration of line 12 and becomes
logic 0 in response the logic 0 value of signal LE being clocked
through DFF 354 by the horizontal pulse on signal CSYNC
corresponding to line 13.

The preceding explanation involved the operation of
the embodiment shown in Figure 3 during standby mode of
operation of the system, i.e., signal STANDBY at logic 1 and signal
CSYNC coupled to signal MXV. Operation during normal mode, i.e., '
signal STANDBY at logic 0 and signal VPLS coupled to signal MXV,
is generally the same as during standby mode. However, the
value of LC[5:0] that is used may differ in each mode because a
significant phase error can exist between the start of the first
wide vertical pulse in signal CSYNC and the start of the vertical
pulse in signal VPLS. An example of the phase error is shown by
the waveforms in Figure 4. In addition, the exemplary timing
relationship between signals CSYNC and VPLS shown in Figure 4
can vary between different television chassis models requiring



15 Si x: bit. conparator 350 conpares the count value at the output of counter
340 (outputs QF through QA) to the value of input signal L(5..0]. Wen the
count val ue equals value L(5..0], signal EQ at the output of conparator
350, and the D input of DFF 352, becone logic 1. The next rising edge of
signal 2_FH clocks the logic 1 value on signal EQ through DFF 352 causing
signal LE at the Q output of DFF 352 tqQ becone logic 1. Because signal
CSYNC is coupled to the clock input of IFF 354, the first ri sing edge of
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start of the W‘f‘é ev@lgaka Blﬂ g @‘I i’&lg"tﬁvﬁc o1 If1§ 108 the
vertical pul séntervall grﬁbcféﬁkﬁg /@lmeewaiuplcef signdieLﬁJﬁﬁsﬁ] by @mei wlsdmmn by
between si gnaf EHEE\REL, s ishgtef i, Sna SRV fRodioes’ 8 SHreHihi DY €
t el evi si on chaignal LINE sin exjtheri agse. As mentioned above, the timing

relationship between signal CSYNC and VPLS can vary between

television chassis models requiring that the value of LC[5..0] be

adjusted accordingly.

It should be noted that other approaches to operating

an auxiliary decoder during standby mode are possible. For

example, a separated sync signal could be used to control the

decoder during all modes of operation of the system. Also, the

deflection circuitry could be supplied with standby power,

thereby enabling generation of the described deflection signals

during standby mode. Another approach is to provide power to

the deflection circuitry during standby mode only for a limited

time period during which the desired data is available. In the

case of Starsight® program-guide data, for example, power could

be supplied to the deflection circuitry while the data is being

received and removed when data reception is complete. In

addition, any approach involving providing power to deflection

circuitry during standby mode could involve providing power to

only that portion of the deflection circuitry needed to generate the

HPLS and VPLS signals. For example, power need not be applied



16 that tshe value of L(5:0] be nodified correspondingly. A nore detail ed
expl anation of the phase error problemfollows. As is evident fromFigure
4,. the wide vertical pulse on signal  VPLS begins during the second w de
vertical pulse in signal CSYNC, i.e., the latter half of line 4. Thus,
during norrmal node when signal VPLS is coupled to signal MXV (signal
STANDBY at logic 0), counter 330 detects the beginning of the w de vertical
pul se on signal VPLS and enabl es count dr 340 during the latter half of line
4 rather than tHer hogzohelf ougputhahd high valtagedizyrovitte. Hosvevegntinval ue

Phe sane varGbRrfon’ d8,E. aRRGliBely Alicnbfude. b o prfllhinbblliof . o)
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VPLS is cou#ﬂ‘é’dcpﬂl@!e@}h@l- MXV produces the sanme timng of signal LINE in
el :{ ngr CSS\e/-PLés ”Eﬂt'(\"ﬁ%tﬁ?oﬁﬁ)diﬁl&ti?ddﬁi oF rtﬁéaﬂb.%ﬁgé@ BRIBRR fhe‘iitgnﬁ'
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ot her appr oggdtesdintertpén aFigwreart duxiwhiehy likec admnbeted fgatiragdby nmode are
Phe decoder RFSHAL e FEHES OB SpRrCRBnsT t Ha Badie . A fompagie'
defl ecti on siyncusignal cgenetatad dhypEyined sepatatet aiﬁ’cﬂ);inpommhiph’gﬂew inabl i ng
generation CY ¢t f QN S | ri 21d Anot her
approach i SQ)IU(S}S &fgﬁef%gﬁgraﬁ? ohtsﬁé:kgeﬁégt&? éﬁl g?rtcdqugtr ??/ﬂgu?%}lms a%lldby
mode only f&FSXRIG At sl npee 9feGloHegedeRglWhi chhe rarrangament shown in

Poner coul d B Bl v S Eney . 2 e bei n
Pecei, ved an ?Wﬁﬁglg&%hngja&l&ng‘egﬂﬁﬁ?chﬁ%f%¥@%nf%cF&ﬂPFSF., any "
approach i ndding carpromtpdt pgnponelC t bt daid aat input pin on IC 10. Another
possible modification of the described embodiments involves
including sync signal source selection only in regard to horizontal
signals as in Figure 2, or only in regard to vertical signals as in
Figure 3, or in regard to both horizontal and vertical signals by
combining the embodiments in Figures 2 and 3 in bne CC decoder
design. In addition to the described modifications, various
features depicted in Figures 2 and 3 as being circuits internal to
pC 10 in Figlire 1 could be implemented in hardware external to
uC 10, e.g., a decoder box external to the television receiver, or in
software that is executed by a control processor such as pC 10.
These and other modifications are intended to be within the scope
of the following claims.



circuitry durihg standby node could involve providing power to only that
portion of the defilection-e+reuw-try needed to generate the HPLS and VPLS

signhal s. For I d not be applied 17 to the horizontal
out put and hi imuﬂ“ﬂmm”mrs However, in comparig@n,torihe. described
al ternatives, t‘he®present s nwenti on advant ageously proyj : ' noi se

I mmuni ty during normal node operation, | ow power duri nﬁl ﬁﬁlmu

operation and | ow conpl exity. Various d&di fications of i

enbodi ments @laimessi bl e. For exanple, Figure 5 shows a nodification of the
enbodiment in Figure 1 in which |ike nunbered features represent the sane
or simlar features. In Figure 5, a conposite sync signal generated by sync
separator 145 in one-chip | Al4ystemucpemprisingt | C 14 and coupled to [err] C
IC 10 to provide sync si : ' t : der 2. The
arrangenent shown in Flsthg?gé S@I\‘:\ﬁuﬁ;’trggu? r?egiofs?grl&ggcﬁglll%ger 101 in
Figure 1. HoWdBIS,HBLSDi ing respense tsvacyndwonization signali gompemensg sof

addi ng an outpy{dde ﬁg‘ﬂ'&l ECMmBG)an i nput pin on I C 10. Another possible
nodi fication of the descri bed ‘(ejgso I ment’s i pvol ves | ncél uding sync signal
o

source sel ection only iMeABYak A6 BIEGNCIRE <3 giegoRd imingrisignal 2 of
only in regar(@CSYNCY tihcrispongeatos sail isynChesnieationosignal reegaponém ot h
hori zontal and. erliéi&cal ié't%nal S by conbi ning the enbodi nents In Figures 2
and 3 in one d N rg*h‘! In addition to the described nodifications,
vari ous features depictaddésodeirg(1@2) Tonndecdding bdatagin¢lndedt in iantdataal to

C 10 in & ' i : ' 8rr1cC
10 g, o dBaA SolSsttnt (CCPIRTATIGE o vidled AN f BLFSAL o a1 1o o
that is execuitd Biniagcskgnall dpringegsbirst gaadeoff operatian ofrisaid system: her
modi ficati onsafd §ni ReHUIRG t@ NEdWeddUnY tthRie Mensl dubthd @ lseebnd flocdes-

of operation of said system.

2. The system of claim 1 wherein said first mode of
operation comprises a normal mode of operation and said second
mode comprises a standby mode of operation.

3.  The system of claim 2 further comprising:

means (10) for generating a control signal (STANDBY)
indicating whether said system is in said normal mode of
operation or in said standby mode of operation; and
' a switch (25) responsivé to said control signal for
coupling said first timing signal to said decoder during said
normal mode of operation and for coupling said second timing
signal to said decoder during said standby mode of operation.



18 Cains: 1. A system cdrrpri sing: nmeans (17) for producing a first
timng signal (VPLS HPLS} -+Rn-fesponse to a synchroni zation signal conponent

of a video si g ns (145) for producing a second timng
si gnal (CSYNC) ’I ai d synchroni zation signal conponent of said
vi deo signal; anm a ecoders ) for decoding data included in a data

si gnal conponent (CCDATA) of a video signal in response to said first
timng signal during a first node of *dperation of said system and for
decodi ng data included in Bl csystem ef gelaimc 3nydierein claid ameans dfor si gnal
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defl ection SI gnal gener at sai timng signha
(VPLS, HPLS) displa i %f&abef l ection signal for controlling a display device
(15); said nmeans for generating said second timng signal conprises a sync.

Syne oi gnal detived foom SAP8 SYHER Gt SWIRDr SYRREAI SHBOMAAT RO el d
vi deo si gnagenceatingasdid first timing signal comprises a deflection signal

generating unit and said first timing signal comprises a deflection

signal for controlling a display device; said means for generating

said second timing signal comprises a sync separator and said

second timing signal comprises a separated sync signal derived

from said synchronization signal component of said video signal;

and said first and second timing signals indicate occurrence of a

vertical display interval.

6. The system of claim 4 wherein said decoder
comprises means for establishing a duty cycle characteristic of
said second timing signal for substantially preventing said
decoder from responding to a portion of said synchronization
signal component of said video signal.

7. The system of claim 6 wherein said second
timing signal indicates a rate of occurrence of horizontal display
intervals included in said synchronization signal component of
said video signal; and said duty cycle characteristic substantially
prevents said decoder from responding to pulses occurring in said
synchronization signal component at a rate greater than said rate
of occurrence of said horizontal display intervals.



first and. secdnd timng signals indicate occurrence of a horizontal display
interval . 5. The systém of ~claimr3 wherein sai'd neans for generating sal d

first tim ng si ’u’, ﬂ uu efl ection signal gmrse‘he&tfﬁﬂ e@rﬂepld@ﬁd sai d
first timng 5.3 " ﬂ Mﬂmnmﬂeflectlon si gnal fo dlspl ay
device; said means for" geherfati*ng sai d second timi ng es a
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sync separator and said second timng signal conpris separa sync
signal derived fromsaid synchronizati2@ signal Conponent of said video

vertical display i ntersal. W@?ﬁ‘ﬁ"? O et n st decode
erein sai ecoder
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claim7 wher al onléat l.on signal conponent of said video signal
conpri ses a ﬁ?l@tseﬁpﬂ pr‘?uEJu‘P QUSRS urring at a horizontal display rate
and a second group of pulses occurring at a vertical .display rate; said
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det ecting salsjt ?H@m taPul se included in said second group of pulses. 9.
The system of ere| n said data signal

10. A system comprising:

means for producing a first timing signal in response
to a synchronization signal component of said video signal;

means for producing a second timing signal in
response to said first timing signal; and

a decoder for decoding data included in a data signal
component of a video signal in response to said first timing signal
during a standby mode of operaﬁon of said system and in
response to said second timing signal during a normal mode of
operation of said system.

11. The system of claim 10 further comprising:

means for generating a control signal indicating
whether said system is in said normal mode of operation or in
said standby mode of operation; and
N a switch responsive to said control signal for coupling
said first timing- signal to said decoder during said normal mode of
operation and for coupling said second timing signal to said
decoder during said standby mode of operation.



‘conponent .reprresents one of closed caption data and XDS data and Starsight
data. 10. A system-conpri-sing: . neans for producing a first timng signal in
response to a sy conmponent of said video signal; neans
for produci ng a gﬂmﬁml "ﬂﬂﬂg’ﬂﬁ in response to said first timng
signal; and a decoder tor data included in a data signal conponent
of a V|deo signal in response to said first timng signal during a standby
nmode of operation of said system and f2l decoding data included in said

data si gnal conmponent Pﬁ Sa"l‘ﬂevsﬁﬂ@nﬁltﬁ“%lamﬂ IPSWﬁeﬁéint %ﬁalrﬂeﬁﬁ&%ﬁ
rati on.of sai ystem
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claim1l wherein said ge era salrd firrst
conpri ses a @YMprisepad @ﬂefétrln@lns%hgéiahﬁ%t Ct)mrﬁ) Hing gndi Vé%, and

separ at ed Syﬁﬁdeﬁ@lalan@ersb&sﬂdfﬁﬁﬁngasrgxmma%utéabb@men@aadf gormponent  of

sai d video sj gnal a for generating said second timng signal
conpri ses a ‘gWZ@BFﬁorAj‘@ Al "ﬁ@ﬁ‘éﬁatl ng unit and said second timng signal

conprises a deflection S|gnal for controlling a display device; and said

first and second tlmn i spl ay
interval. 13. The syst S#lg%ﬁv\kerefgﬁﬂsg Gﬁg?&gfifsgf& gléﬁgbgt‘i:og sai d
first tim nggengming:csapdu ﬁwst diming sigpal seamprisds sai syni¢ rseparatorngndi gnal
conprises a al I far S r t gnal
Component of §§g ﬁfvsfg:elﬁﬁﬂg §§§qm cHRIPrIR] fa QBpEAIted S¥Prd T GBhaPtdived

from said synchromzatmn signal component of said video s1gnal

gald means for generating said second timing signal comprises a

deflection signal generating unit and said second timing signal

comprises a deflection signal for controlling a display device; and

said first and second timing signals indicate occurrence of a

vertical “ display interval.

14. The system of claim 12 wherein said data signal
component represents one of closed caption data and XDS data and
Starsight® data.



sai d neans for® generating said second timng Si- gnal c.orrpri ses a defl ection
signal generating unit and said second timng SI ae?ﬁgWeE‘ﬁ‘e@laéeddef | ection

signal for controlling a display device; and sai ra nd timng
signals indicate occurrence of a vertical displ aymHlE ‘E| EWThe system
of claim12 wherein said data signal component re ! cl osed
caption data and XDS data and Starsight data. | 22 15. A system for
processing a tel evision signal to prodd@e a video signal suitable for
coupling to a display deyvi ceAfqst@mocﬁutzlmce@smgaaetaevi%mi sigaal ay device,
said system cﬁ(g&)rlm n%da defle tion gp 8 nlgrat*’oo%1 LAEI tl for ener.at i ng
vertical andPR#3%oif ait ﬁ%f?lgt‘,‘? tflbg‘ﬁ 0L FAWPERAt 3play; dewice,for,
devi ce duri ngreduwcingelanninagel onpesitk idisplay devitesysdidmsystenync separ at or
for generatin ﬁ_ggr oni zation signal 1n response to a synchroni zation
qomtbf

si gnal conpo id television signal during a standby node of
operation of said systandeftectionicgiguel generatingdunit fodagenerating

component of yaofigaf edn%v'h%r&;b YR SE SRR FﬁthrS@('nﬁTrﬁﬁixg%filda“d

hori zont al I on si urin sald n Ion and for
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16. The system of ¢laim 15 wherein

¢ ﬁ der comprises a Lﬂﬁst count er
responsi ve t 31803l 1R ISPRASE| %uagr?é(Pc qugeﬂepaﬂsﬁ’a N h A1 ng a
f requency subeleazmsml sjgrefuduring a rsuin;dby anodfle aofiwperatival ofi sgiday
i nterval fre%u%pﬁ{ §a d video signal; and a second counter responsive to
an
a decoder for decoding a data signal component of said
television signal in response to said vertical and horizontal
deflection signals during said normal mode of operation and in
" response to said synchronization signal during said standby mode

of operation.
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a second contxol signal for counting horizontal line intervals of said

vi deo signal; and wherein said systemfurther conprises: neans for
generating a third control signal indicating whether said systemis in said
normal node of operation or in said standby node of operation; a first
switch responsive to said third control signal for coupling said horizontal
deflection signal to said first counter_to provide said first control

signal during said normal node of oper2a3i on and for coupling said

synchroni zati on signal 160 sZhd system cafuciaim t bS pwhetela: sai d first control

signal during sai-d st y f akl on; ¢ and 0 P%ﬂ
responsive to said th?%acgﬁgg?i)sﬁogﬁgf@%%r&q%ﬁ%l Fﬁ“ﬁ_ge,gg gé’s er sligéz;l o a
defl ecti on dfirgtatontrod asignatciord generating ta signal exhibiting e Jrequenty ol

si gnal duri i ok n €40 ti : o4y y
synchroni za[klRl c?%%&é%lg? t@gﬁggft geg%‘ﬂgﬁjclgugpgaf %li‘?ﬂgtva?dgwgé% E%%%’naé

control si grifEqueney ook Said syidego sighale and Fhaespngncounter responsive to
a second control signal for counting horizontal line intervals of

said video signal; and wherein said system further comprises:
means for generating a third control signal indicating
whether said system is in said normal mode of operation or in
. said standby mode of operation;

a first switch responsive to said third control signal for
coupling said horizontal deflection signal to said first counter to
provide said first control signal during said normal mode of
operation and for coupling said synchronization signal to said first

' counter to provide said first control signal during said standby
mode of operation; and

a second switch responsive to said third control signal
for coupling said vertical deflection signal to said second counter
to provide said second control signal during said standby mode of
operation and for coupling said synchronization signal to said
second counter to provide said second control signal during' said
standby mode of operation.
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