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. such as closed caption data, that is included 5 in a television signal.
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Whether the system is analog or digital, a video
20 receiver processes both video information and auxiliary
information in an input signal to produce an output signal that is
suitable for coupling to a display device such as a kinescope.
Enabling an auxiliary information display feature, such as closed
captioning, causes a television receiver to produce an output video -
25 signal that includes one signal component representing video
information and another signal component representing the
auxiliary information. A displayed image produced in response to
the output video signal includes a main image region representing
.the video information component of the output signal and a
30 smaller image region that is inset into the main region of the
display. In the case of closed captioning, a caption displayed in
the small region provides a visible representation of audio
information, such as speech, that is included in the audio program
portion of a television program.
35 In addition to auxiliary information processing,
television systems may also include a picture-in-picture (PIP)



2 feature that, when enabl ed, displays a small picture (pix)
=represent|ng a flrst vi deo S|gnal sinmul taneously with a large, or . mai n,
pi x representing a second video signal. The small pix is inset into a

s portion of the main pix. The small pix typically 5 changes as video
information in the first video signal changes, but certain systens
include a freeze feature that prevent® the inage in the small pix from
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I mage in each region g Wpga ta?spec{1 IR fiehtich involves providing a
system for solving the described problem. The system responds

20 to an input signal including video information, audio information,
and data representing a portion of the audio information for
generating an output signal suitable for coupling to a display
device to produce an image having first and second regions. The
second region is produced in response to the data included in the

25 input signal for providing a visible representation of the portion
of the audio information represented by the data included in. the
input signal. The system is responsive to a command code
provided by a user for preventing updating of the visible

representation in response to the data.

30 Another aspect of the invention involves a system that
provides for selecting among a plurality of modes of operation of
the system. Each mode of operation involves processing an input
signal having a plurality of signal components to provide an
output signal suitable for producing an image having a plurality of

35 regions. The image in each region is updated in response to a




3 respective one of the plurality of signal conponents. Each node of
“operation prevents updating of at |east one of the regions.

The invention may be better understood by referring to the encl osed
cdrawing in which: 5 ' Figure 1 shows a bl ock diagram of a

“tel evision system enbodyi ng principles of the invention;

Figure 2 illustrates a television dreplay exhibiting an aspect of the
i nvention;
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i nt er connedfig¥r&i b bus 111 and operating in a manner typical of

i croconputers such apj 8 fﬁTghbWseﬁr flovwchart flustrdting | erﬁﬁﬁgf actured by

the syst emiARPEGioR Ee $65t98 SBpPiain Fights s ABe stored in ROM 114 and
EEPROM 127 and in gurepSnskows, iseblguko\didgrhns oforamd anOéﬂﬂ)ddiﬁtemre
on the. 15 4t anadEh Vs&i%%”rﬁ%ﬁ%ﬁrﬁbaRsﬁl%‘i‘érr&k%bﬁﬂ% AnvEaGoR B omote
control 125. Control | An exemplery vielevisiommeceiessshowm iR Figure 1
includes an input terminal 100 which receives radio frequency .
(RF) television signals, e.g., from an antenna or cable, and applies
them to a tuner assembly 105. Tuner assembly 105 selects and
20 amplifies a particular RF signal in response to control signals from
controller 110. As used herein, the terms "controller”, “control
processor”, "microprocessor” (or pP), and “microcomputer” (or pC)
are equivalent and refer to devices, either in integrated circuit
(IC) form or not, that provide a control function. In Figure 1,
25 controller 110 includes central processing unit (CPU) 112, ROM
114 and RAM 116 interconnected via bus 111 and operating in a
manner typical of microcomputers such as the ST9 integrated
circuit (IC) manufactured by SGS Thomson, Inc. CPU 112 in pC
110 generates control signals for the system in response to
30 software instructions stored in ROM 114 and EEPROM 127 and in
response to user-provided command codes that are generated by
activation of keys of "local" keyboard 120, e.g., mounted on the
television receiver front panel, and of infra-red (IR) remote
control 125. Controller 110 receives command codes from IR
35 remote 125 via IR receiver 122. Control signals generated by
controller 110 are communicated to other devices in the system,



35 renpte 125 via IR receiver 122. Control signals generated by
controller 110 are comruni cated to other devices in the system

4 such as tuner 105, via a control bus represented by the path .
Fabel ed CTRL BUS in Figure 1. A typical inplementation of the cont rol
bus shown in Figure 1 is a two-wire serial bus based on t he
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: represents a second baseband audio signal supplied by an
| 20 external source, e.g., a video cassette recorder (VCR), that is
coupled to audio processor 135 through AUDIO IN terminal 101.
Also included in audio processor 135 is a switch (not shown in
Figure 1) that couples one of the first and second baseband andio
signals to speaker unit 136 under control of controller 110.
25 : The exemplary television receiver shown in Figure 1
includes picture-in-picture (pix in pix or, PIP) processing
capability for displaying a small image (small pix) representing
one video signal in a portion of a larger or main image (large pix)
representing a second video signal. More specifically, the system
30 shown in Figure 1 includes PIP processing features comprising
video switch 140, PIP processor 141 and RAM 145, Baseband
composite video signal VIDEO from IF processor 130 is applied to
one input of video switch 140. A second baseband composite
video signal VIDEO IN from an external source such as a VCR is
35 coupled to a second input of switch 140 via terminal 102. In
response to control signals received from controller 110 via bus




one input of video switch 140. A second baseband conposite vi deo
*signal VIDEO IN from an external source such as a VCRis 35 coupled to a
second i nput of switch 140 via term nal 102. In response to control
.Signals received fromcontroller 110 via bus

5 CTRLBUS, switch 140 coupl es one of baseband signals VI DEO and VI DEO
INto the path | abeled LPV (large pix video) and the ot her baseband
signal to the path |abeled SPV (snallSpix video). : .+ Wen the
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sui t abl el fofrone URAMYI 145, onvertednteg andianalogy sdeall qgicture osigaal ndai @ .
processor 155.inclu t r 0 tyres an
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RGB si gnal sagd imsertedein tsignaloP3dhr Thwing «ironits in rapessopr 14l e hi gh
synchronize insertion of the small picture signal into signal PVID
with the large picture signal so as to include the small picture in
20 the proper portion of the large picture display. The timing
circuits operate in response to a synchronizing signal SYNC from
sync separator 160 that-indicates when horizontal display
intervals occur in signal LPV.
. Signal PVID from PIP processor 141 is processed by
25 video signal processor 155 to produce red, green and blue (R, G
and B) output signals RGB that are suitable for coupling to an
image display device. Processing in processor 155 includes
automatic chroma and luma control features and user-controlled
features such as contrast and brightness control. The RGB signals
30 produced by processor 155 are amplified to appropriate high
voltage levels by kinescope driver amplifiers 156 before being
coupled. to kinescope 158 to display the desired image. The
display on kinescopé 158 is controlled by vertical and horizontal
deflection signals VR and HR, respectively, that are coupled to
35 deflection coils of kinescope 158. Deflection unit 170 produces
signals HR and VR in response to horizontal and vertical sync



vol tage | evel s by kinescope driver anplifiers 156 before being coupl ed-
*to kinescope 158 to display the desired i mage. The di spl ay on ki nescope
158 is controlled by vertical and horizontal defl ection signals VR and
.HR, respectively, that are coupled to 35 deflection coils of kinescope
158. Deflection unit 170 produces signals HR and VR in response to
horizontal and vertical sync
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Figure 3  telephone number that a user might wish to save. However, a
closed caption display changes as the audio portion of a
20 television program changes and the phone number may
disappear before a user can record the number. By activating a
caption freeze feature, e.g., by pressing a key on remote control
125, a user can maintain the caption display unchanged until the
phone number has been recorded. As explained in detail below,
25 the embodiment shown in Figure 1 provides the described closed
caption freeze function via features of pC 110 including closed
caption processor 115, on-screen display (OSD) processor 117
and CPU 112. The following explanation also refers to Figure 3
which shows portions of pC 110 in more detail. Reference
30 designators that are the same in both Figures 1 and 3 indicate
~ the same or similar features.
Closed caption data needed to produce a closed
caption display is extracted from the large picture video signal
LPV in Figure 1 by closed caption processor 115. CC processor
35 115 extracts two bytes of closed caption data during the latter
half of each occurrence of line 21 of field 1, i.e., the closed



whi ch shows portions of [err]C 110 in nore detail. Reference 30 designators
‘that are the sane in both Figures 1 and 3 indicate the sanme or simlar
feat ures. Cl osed caption data needed to produce a cl osed
Laption display is extracted fromthe |arge picture video signal LPV in
Figure 1 by closed caption processor 115. CC processor 35 115 extracts two
bytes of closed caption data during thg latter hal f of each occurrence’
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DATA caption data from signal LPV. BEach bit is shifted serially into
registers 352 and 353 .as it is produced by data slicer 351. At

20 the end of the closed caption interval, registers 352 and 353
each contain one byte of closed caption data. When all 16 bits of
CC data have been loaded into registers 352 and 353, an
interrupt flag is set in control unit 354 causing CPU 112 to read
the bytes of data from the registers via bus 111. Bytes

25 representing characters that are to be included in the CC dxsplay
are stored in a portion of RAM 116 that is designated CC DATA
316 in Figure 3. Bytes representing CC control information are
processed by CPU 112 to provide information needed to properly
display the CC data. ' :

30 After all characters needed to form a complete row of
the closed caption display have been received and stored in RAM
116, CPU 112 transfers the data from RAM 116 to RAM 119 in
OSD processor 117 via bus 111. As can be seen in Figure 3, RAM
119 is divided into two sections, namely RAM 371 and RAM 372.

35 Each section will store one complete row of closed caption
character data. Data that is transferred to RAM 119 by CPU 112

-




316 in Figure 3. Bytes representing CC control information are

processed by CPU 112 to provide information needed to properly di spl ay
the CC data. 30 After all characters needed to forma conplete
r.ow of the cl osed caption display have been received and stored in RAM
116, CPU 112 transfers the data from RAM 116 to RAM 119 in 03]
processor 117 via bus 111. As can be s®en in Figure 3, RAM 119 is
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read from RA bas 111 to buffer RAM 372 via node A2 of switch 373
whlle data is read from RAM 371 for display via node B2.
Switch 373 is controlled by control unit 379 in OSD processor
20 117. _
CC character data that is read from RAM 371 or RAM
372 for display is coupled first to ROM 375 which contains a
lookup table providing the display pixel values needed to
- produce the particular character being read from RAM. The
25 pixel values are processed by pixel logic unit 376 to produce.
digital representations of red, green and blue (R, G and B) color
signals that will produce the required pixel values. The digital R,
G and B signals are converted to analog R, G and B signals
through digital to analog converters (DAC) that are included in
30 OSD processor 117. The analog R, G and B signals are output
from pC 110 and coupled to video signal processor 141 via the
path labeled OSD_RGB in Figures 1 and 3. In addition to the
analog R, G and B signals, OSD processor 117 generates a control
signal SW_CTRL indicating intervals during which the OSD data is
35 to be displayed. A fast switch 1551 in video signal processor
155 responds to signal SW_CTRL for coupling the OSD R, G, and B



25 pi xel values are processed by pixel logic unit 376 to produce

“digital representations of red, green and blue (R, G and B) color

signals that will produce the required pixel values. The digital R G
.and B signals are converted to analog R, G and B signals t hr ough
digital to analog converters (DAC) that are included in 30 OSD processor
117. The analog R, G and B S|gnals arge output fronl[err]C 110 and
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result, nor es |n1, err# processor” 115 that” i ndicate
new cl osed g&ﬁqeog: softWware routme that "continues producing a
CC display and sets a bit in an interrupt control register within
20 CPU 112 for masking the “data-available" interrupt signal from
CC processor 115. As a result, CPU 112 ignores interrupts from
CC processor 115 that indicate new closed caption data is
available and neither retrieves new closed caption data nor
transfers new CC characters to RAMs 116 and 119. Swapping of
25 RAMs 371 and 372 by the action of switch 373 continues during
freeze mode, but because new data is not written into either:
RAM, the CC display does not change during freeze caption mode,
i.e., the display is frozen.
An alternative approach to freezing the CC display
30 involves preventing data in area 316 of RAM 116 (see Figure 3)
from changing during the freeze caption mode of operation.
More specifically, user activation of the freeze captioning mode
of operation prevents CPU 112 from transferring new closed
caption data bytes from CC processor 115 to section 316 of RAM
35 116. Thus, the data in section 316 does not change. CPU 112
continues to transfer data from RAM 116 to RAM 119 in OSD




avai |l abl e and neither retrieves new cl osed caption data nor transfers
*new CC characters to RAMs 116 and 119. Swappi ng of 25 RAMs 371 and 372 by

the action of switch 373 continues during freeze node, but because new
data is not witten into either RAM the CC display does not change
during freeze caption node, i.e., the display is frozen.
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is activated, two options exist for handling the data
corresponding to the frozen caption image. First, if the frozen
caption is generated by preventing the data in memory 119 from

20 changing as described above, the contents of memory 119 can be
discarded by replacing the CC data with menu display data when
the menu is activated. When the ménu display mode ends, the
caption re-appears if captioning remains enabled (a user could
disable captioning or caption freeze while the menu is displayed

25 by selecting an api)ropriate menu entry). Because data for the
previous caption was discarded, the caption display contains new
closed caption data that changes in response to data in the input
signal if freeze-caption mode is disabled or is frozen if freeze
mode is enabled. Second, the closed caption data can be

30 transferred from memory 119 to RAM 116 when menu display
is activated, stored temporarily in RAM 116 while the menu is
displayed and restored to RAM 119 when the menu display

- ends. In this way, the frozen caption that existed. before the

menu display begaﬁ can be restored when menu display ends. If

35 captioning is disabled during the menu display interval, no
caption is produced when menu display ends. If caption freeze



di scarded by replacing the CC data wth nmenu di splay data when t he nmenu

i s activated. Wien the nenu di splay node ends, the caption re-appears if
captioning remains enabled (a user could di sabl e captioning or caption
freeze while the nmenu is displayed 25 by selecting an appropriate nenu
“entry). Because data for the preV|ous caption was discarded, the
caption display contains nem/ $§d caption data that changes I n
response to data.in the inp f freeze-caption npde is disabled
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- Figure 4 shows a flowchart illustrating an approach
20 to selecting the described options. The control features shown in.
Figure 4 can be implemented in software that is executed by
controller 110 in Figure 1 or by a control processor of a digital
television receiver. The routine in Figure 4 begins at step 410
where a user selects a freeze mode of operation, i.e., freeze
25 captioning only, freeze video only, or freeze video and
captioning, for the system. Mode selection can be accomplished
by providing the various freeze modes as selectable options on a
menu that is displayed on display device 158 in Figure 1.
Display of the menu and selection of a desired freeze mode
30 option on the menu can both be accomplished by activating an
appropriate key, or keys, on remote control 125 in Figure 1.
Selection of a freeze mode produces a corresponding command -
code that is processed by control processor 110 to establish
values of freeze mode bits that indicate the selected mode.
35 ' A user activates the selected freeze mode by
providing a particular command code, e.g., by pressing a freeze



Figure 4 shows a flowchart illustrating an approach 20 to selecting the
sdescribed options. The control features shown in Figure 4 can be

i npl emented in software that is executed by controller 110 in Figure 1
~or by a control processor of a digital tel evision receiver. The routine
“in Figure 4 begins at step 410 where a user selects a freeze node of
operation, i.e., freeze 25 captioning®nly, freeze video only, or freeze
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at steps 43@rcuesh 44d, if s eRtivdtesaidcsonly ARkYe VpRR@ssingSat §tBf Mai N
| mage, s t%SBe followed by the routine being exited at step 490. A negative
result at step 430 indicates that either only captioning should be
20 frozen or that both captioning and video should be frozen. Thus,
a negative result at step 430 leads to a determination at step
440 as to whether only captioning is to be frozen. If so, caption-
only freeze is activated at step 460 followed by termination of
the routine at step 490. If not, step 440 is followed by step 470
25 where freeze of both video and captioning is initiated before
exiting the routine at step 490.

Modes of operation that involve freezing video in the
main region of the image can be implemented by including in the
system a memory having capacity sufficient to store digital data

30 representing a complete full-screen video image. For example, the
capacity of RAM 145 in Figure 1 could be such that all data
needed to produce a main image is stored in one area of RAM 145.
Other areas of RAM 145 store data for producing a closed caption
display and for producing a small pix when PIP is active. When a
35 user activates video freeze by providing the appropriate
command code, controller 110 sends a command to processor 141



frozen and, if so, activates video-only freeze processing at step 450

-foll owed by the routine being exited at step 490. A negative result at

step 430 indicates that either only captioning should be 20 frozen or that

both captioning and video should be frozen. Thus, - a negative result at

‘step 430 leads to a determination at step 440 as to whether only

captioning is to be frozen. If so, cgpjion- only freeze is activated at
m nat i on of the routine at,s 490
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television “caption 'and/or freeze yvsitclgcr.\TE featﬂ?e described. In Figure 5§,
microcomputer 510 controls system operation in response to
20 command codes provided by user, e.g., via remote control 515 and
IR receiver 517 in manner similar to that described above in
regard to corresponding features of Figure 1. Digital input signal
"DATA IN" includes data representing video and audio information
and data such as closed caption data that represents at least a
25 portion of the audio information. Signal DATA IN is provided by a
signal source such as a tuner or VCR (not shown in Figure 5) and is
processed by a processor 520 that provides a "transport” function
comprising routing of data. Processor 520, which may be an
integrated circuit, stores (writes) data from signal DATA IN into
30 static RAM (SRAM) 540, accesses (reads) the stored data, and
includes the data in output signal DATA OUT under control of
controller 510 and direct memory access (DMA) control unit 524.
Signal DATA IN includes “packetized" data, i.e. the data
is arranged in packets of multiple bytes of data. Each packet
35 includes a "header" portion that identifies the content of the non-
header, or “payload“, portion of the packet. For example, the



1 5 systemillustrated in Figure 5 represents a portion of a digital

signal processing systemsuch as the DSSTM (Digital Satellite System
system nenti oned above that can provide the freeze = caption and/or freeze
video feature described. In Figure 5, m croconputer 510 controls system
‘operation in response to 20 command codes provided by user, e.g., via
renote control 515 and | R receiverp 417 in manner simlar to that

d bed ' Fj 1.
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also stores data generated by controller 510 for providing on-
20 screen display (OSD) features such as menu and channel number
displays. : :
Data stored in SRAM 540 can be accessed and output
from processor 520 via MUX 552 and I/O buffer 554 to produce
signal DATA OUT. A control signal from DMA CTRL 524 causes
25 application control unit 550 to control MUX 552 such that the
output of ‘buffer 514 is coupled to the input of buffer 554. Unit
550 also enables buffer 554 for outputting data. Signal DATA OUT
is used to produce an image on a display device such as kinescope
158 in Figure 1. Processor 520 includes a signal component in
30 signal DATA OUT for each type of data stored in SRAM 540. A
first region of the displayed image is produced in response to a
video data signal component of signal DATA OUT. Closed
captioning is displayed in another region of the image in response
to a CC signal component of signal DATA OUT.
35 - Modifying data in a particular area of SRAM 540
affects the corresponding signal component of signal DATA OUT,



data in an area 541 of SRAM 540 as shown in Figure 5. O her types of
data in signal DATA IN, such as video data, are witten to 1 5 other areas
of SRAM 540 such as area 542. SRAM control unit (SRAM CTRL) 512
generates read/wite strobe signal R'Wfor SRAM 540 for controlling when
data is witten into SRAM 540. In addition to storing data received via
signal DATA I N, SRAM 540 al so stollés data generated by controller 510

for providi p (F=Y=TgRTol s : 8alt menu and channel
nunber C}ng)@ésﬁgdﬁﬁg qﬂé %k%%g%qse§§gdafﬁﬁl§sm%2'can be accessed
and out put Preveptipgpmadificationoof \3 paptigular, agea) of) SRAM 140548 (o produce
si gnal DATAeshlnse” t60mei? | inpuf Nddtal hildNdrtidding2fo ceadeandSdplay cat i on
control unl% ao ta cgﬂtrol MJX 552 su t.{1at tdh fotj_}egut of "butfer 514
i s coupl ed At |19, that, MeMOrY  aued, nybits UpdabRg Bl W% nap| es buffer 554
for out pf tcomgestumlingi gred dfAthe Qlifplay. | Thussdptevemting arodificatige on a
di spl ay dev| S, Ki 458 44 L qur . QL. 520
~includes a éfgaﬁg#cég%ﬁp%é(nesrﬁ |Mn)p§%0 s‘?’%ﬁ% diﬁ&}%l%s?%?ogié%ﬁ?f{?ﬁ‘és of data
stored in Srlased4captioning.fi Similasly,opreventing anegifigation nefememasyoduced
| N 1esponseafeqy 342 frééZ,é?OtHéaR/?déé dffdge” FERIICUF e digpRly, DATA QUT. O osed
captioning 1s display I n_anot her, redj on of thelmapes n’re nse . to a
lon PIigregions o fé&ﬁg‘ndata in a

CC si gnal conponent oﬁf%‘(edﬁmg mpodif
p?rt i cul llaoDﬁdspaneé toRAMD4A signahDATYS mdscmdmphslﬁdwdnsﬂ?nal cogpongnt
of signa A . . t her eby
nodi f yi ng tﬁ%l%g&{glgpgtsggmgpoﬁlwet%ewﬁi %(fﬂtg&l mgnaﬁ@%&ﬁﬁ% Pfication
of a parti cspesifizatly, oto 54%10 rresponds pion se freezce wompand deode whi | e
cont i nui ng : d, dj.sh a ' - egni Nhibits
updati ng of b?%@agdcg?rgsig%ﬁdia%é"aﬁggﬁp ?%gzgisﬁ%n.nﬁn%y?g,@pra%venti ng

modi i cat i ofemoteyfconted 513, by gensrating wignd FRBEAE; aingothatgafreezes

fcl osed ctaﬁst bﬁﬁ'ﬁé\ﬂaﬁd@iwréﬁutheri?ﬁt iiggtm}w ff'tcfz’ad.onm&rdmmgtion area 542
[reezes e hhSp 4RO QB Ot bS8 Sncncing of aperaioh} SHoRCLAS,
I N i s accomSR0slrespomds ite signal FREEZE by preventing DMA control unit
524 from initiating a write operation to the corresponding region
of SRAM 540 when a packet including the particular type of data
20 is received. Reading data from RAM 540 is unaffected by signal
FREEZE allowing un-changed data in SRAM 540 to be accessed
repeatedly for producing a frozen image region. :
Various modifications of the described embodiments -
are possible. For example, the invention may be wuseful in regard
25 to data such as closed caption data that is included in television
signals other than NTSC signals or that is located in horizontal line
intervals other than line 21 of field 1 of an NTSC signal. In
addition, closed caption processor 115 in Figure 1 is shown
included in controller 110 but can be external to controller 110,
30 for example, in a separate integrated circuit or CC decoder unit.
Also, various functions shown in Figure 1 as separate blocks can
be included in a single television signal processor IC known as a
"one-chip". For example, video signal processor 155, IF processor
130, sync separator 160 and at least a portion of audio processor
35 135 may be included in an IC such as the LA7612 IC
manufactured by Sanyo. Also, selecting an image freeze mode of



enbodi mrent shown in Figure 5 via control signal FREEZE. More

~-specifically, controller 510 responds to a freeze conmand code provi ded
by a user, e.g., when a freeze button is pressed on renote control 515,
by generating signal FREEZE indicating that a 1 5 particular region of the
“image is to be frozen. Mcroinstruction control unit 532, which controls
t he sequenci ng of operations in IC 520, responds to signal FREEZE by
preventing DVA control  unit 524 frgminitiatipng a wite operation to the
cor r espondiGReTatignoas deseribedain Seagapfete eFlﬂHEfke‘{l a1 |bediacgomplished: i cul ar
type of datt%' ZAdifig" 8A8! SEdnofE Feedre Mbde fdedertipn/ ité remabfecct ed by

si gnal REEZE .3l.| ow un- changed data L n SRAM 540 t o be,accessed
repeat edl y GUHT ragéci‘?‘lgﬁ‘%“woﬁe‘}?@ﬁ%é&q efing a Yeeze” mods Warfous
nodi fi cati odispldyeidhenems.cr i Akermatively meath freezer mades <iduld. b&or exanpl e,

he | . . oE, . ,
ata thatS 1SR, 5 FftitaddbushO Mctivatidd & paufotiir Combipllod 2Bk L00
that is | ockeysd ofnremote did5al Modificationst of \the sarrangementirin Rigu Sof _
field 1 of g NESpesdpR. - %@ n ex ﬁlé,l@Enap ZEARVARA B SRE®HChs 115 in
Figure 1 is shown .incluy In controlFer 110 but c e external to
control | er d1%pasates é'Fglhaia | igure, 2 £aBaP§t eomm'yg:catéﬂ Eomc gopntrgllerc

decoder uni §10 to féhconydhi precesyor t920ndns Aoverialh congrol ebids asr bgpar at e
os’a s Cfﬁoaaingﬁﬁ%%ﬁ?x%aé%f‘cﬁt?ﬁb@e@?@ﬁ;?' b, SFpal ERERZE O (00N
130, sync sepuldaberditgalycdupled ta PMA (CTRLonnuf S24idiroSRAMe€IRI. 35 135
may be 1ncl 4HRIS1D #3c |iniih Wil dpttriond Go SRAMUS40" el RHar"Y O

Al so, selecting an i nmage . .

16 oper at9 sionseolqun, $B2qas shosmin Figure g e Thesaransk afhetnpl i shed

by addi ng ogfodifications§ aReAAteHiNd t6! b&IwRRikahe sOop&ref @he fARWIY 125
in Flgur? 1 rather than selecting a freeze node via a di spl ayed menu.

Al t er nat éeF;?m%%rch freeze node could be 5 sel ected by simultaneously
activating a particular conbi nati on of keys of renote 125. Mbdifications
of the arrangenent in Figure 5 are al so possible. As an exanpl e, signal
FREEZE, which is shown as a separate signal in Figure 5, can be

conmmruni cated from controll er

t




510 to functions in processor 520 on a serial control bus or by 10 using
.menory mapped_control+teehnrques. Al so, signal FREEZE could be directly

coupled to DIVA ."“m SRAM CTRL unit 512 for inhibiting wite
‘operations to mlm an to control unit 532 as shown in
:Fi gure 5. These an

otthe® S nbdifications are intended to be within the
scope of the followng 1 5 clains.

17 Cl ai ns: 1. A syh?em corrprl Si ng: means
for processiClagims: i nput signal including video 5 information, audio

I nformati on, and data representing a portion of sai d audi o i nformation
to provide an output signal suitable for coupling to a display device to
produce an imge havi rig a fAr system reomprisiRgr esenting a portion of said

vi deo information; I

pr oduci ngéﬁ kgnal 10 ¢ ongr pf%%er%gﬁgntﬁﬁﬁggﬁy oélt Tig{r:\ﬁ {éﬁabudl o]

i nf or mat i on:informagien; rf’ﬁlr;rﬁosi e§§¢n alfe JAPreseating &y ROstionsiafnal

~conponent - i rsafdi sudiet pnformation td;u provide famr mtprxgxialosﬁItabls)rfor of said

systemto pr r f g i bl e
representati gﬂ‘ﬁ&éiﬁ @ﬁﬁpag' %fq"‘gé; t§ 3%24'% gﬁ Frﬁ'gg?olﬁ i‘gSangﬂ vi sible
repr esent at mgmmlr@remmw 4 npoxtiio rofe said sﬁddod&ﬂormatxhn,l ng said first .
mode of Operat i on; andmeans responsive tG%&H%af@?? n%lgfd&‘.?ﬁgvﬁ ég ng] conmmand
code prov b a user for-actiyatin eratron of

said systk comaenpng ipreseniing sai pBPr'g‘P’Q n@ er@agﬁas

\c/:\ﬁrrpﬁnent df osmaomp\ndls 1ie] cbs% bopndeanyiinolwdingasaid rsigal and during
I C sal

vi si bl e repr%%rgﬁ?gﬂl{) gggd; Bg{ ?Si(ilgcal.l %“Eﬁ%saaﬁf%em aSr ?‘%éﬁr}f ;of said
response to efisdidisystem2to produce in a condTregionsofmaid imagemal Wner ein

sai d means f9fs1blte rg?f&%ﬁtd}% ﬁ;&gﬁ#n&ﬂ{m“% d CATRG' $formation;
a decoder SOgalﬁx vrlgl%le re Sal t u : b sa|&| t 3
presentation being updated in response to said data-
during said first mode of operation; and
control means responsive to a command code provxded
by a user for activating a second mode of operation of said system
during which said output signal includes said signal component for
20 producing said second region of said image, and during which said
signal component producing means prevents updating of said
visible representation of said portion of said audio information in
response to said data.

25 2. The system of claim 1 wherein said means for
producing said signal component comprises
a decoder for extracting said data from said input
signal; and
| a processor receiving said data extracted from said
30 input signal during said first mode of operation for modifying said
signal component in' response to said data received from said
decoder for updating said visible representation of said portion of
said audio information;
said control means being responsive to said command
35 code for preventing said processor from modifying said signal
component during said second mode of operation of said system.



si gnal ; and a processor receiving said data extracted from

aid 30 I nput signal durin id first node of operation for nodifying said
_SI gnal conpo Mllﬁ“wuw[“magfo said data received fromsaid decoder
.for updati ng esentation of said portion of said audio
I nformati on; said control neans being responsive to said
command 35 code for preventi ng sai gigprocessor from nodi fyi ng sai d signal
conponent during sal nd nogde o erat on.of .said. syst
1 378 Thels VRl  of R 2 HiBieih stid D reans

prevents datanprpresents Saidnpracessor nfyonni recdiniage saidodstd extnacnwai d

Il nput sig d 0 t] of | g em 5
4. The srl?;J) I{tle‘éﬁic#‘Qnﬁgf; %@R@urﬂﬁﬁ{@dggﬁ)rsﬁgﬁﬁg gﬂﬂie -r?\gnsﬁél%ily??ori ng said
dat a extrﬁﬂ@dsﬂ’@m-sal d i nput signal by sai d decoder; said processor
produci rgy said signal conponent in response to data stored in said
menory; said control meani.hbel ng 10 res onS|v tﬁesal d conpand code for

e

preventing said dat a4 ¢ aRYSaemy Pgnﬂ"%md 5.%?%5:1&& d decoder
from bei ngmemoryofer! storing daide daty autamds&oinsmdndn aloggr ation of

compr i Sos S, Peoders aid; prosessel @%ﬁ%&dckwts@ﬁﬁpﬁ 3 " hout

si gnal by kespensectodelata stdred daceaid meemoyy; saidi mntroblmeans@mg

transf ey gi ﬂ%géﬁ&ﬁlé rte”kéﬂ Comhah ”EBBéyfdxo Jp?gv&nt‘iﬁ ggnory during
said first eratjon; sal esso respon5|ve to data
stored in €Xiacts cS’ifg“rrﬁﬂS‘r ynw& Sbﬂ@ﬁ}u yngaid eg, fem l2,Q§¥1r§onent sai d

control rremecbrmv%aid ﬁﬁeﬁﬁir? dating saiiiseaohd dniodemofabpedationt ofi gnal by
sai d decodg s mthI ng ored I'n said first nenory during said second
node of op of said system 25

15 5. - The system of claim 4 wherein said memory

i comprises a first memory for storing said data extracted from said
input signal by said decoder; and a second memory; said control
means transferring data from said first memory to said second
memory during said first mode of operation; said processor being

20 responsive to data stored in said second memory for producing
said signal component; said control means preventing said data
extracted from said input signal by said decoder from being
stored in said first memory during said second mode of operation
of said system. |

25 .

6. The system of claim 2 further comprising a first

memory for storing said data extracted from said input signal by
said decoder; and a second memory; said control means
transferring data from said first memory to said second memory

30 during said first mode of operation; said processor being
responsive to data stored in said second memory for producing
said signal component; said control means preventing said data
stored in said first memory from being transferred to said second
memory during said second mode of operation of said system.



6. The systemof claim2 further conprising a first . menory for
-storing said data extracted fromsaid i nput signal by sai d decoder; and
.a second menory; said control neans transferring data fromsaid first

menory to said second menory 30 during said first node of operation; said

5processor be umm ﬁﬂﬂ Emg to data stored in said second nenory for
- produci ng onent; said control means preventing said

dat a stored in‘said first menory from being transferred to said second
menory during said second node of operation of said system

19 7. A system for ﬁ%ceSSi ng an input signal includi ng

vi deo image informatjion, audio i nfo tion and data.representing

portion of said audi® inf&Sustesn, @aP@%t‘tﬁn%ﬁBPﬂB sxgnal lncludmg a
nmenory f orvideor llﬁfagéatlﬁféﬁﬁéﬁéﬁ“tﬁdmelﬂforihﬂ%ﬁ and Sdafa el g i mage

I nformati o fir sto

repr esent a*P é,%rt&n &f&aﬁa dgﬂ B%OWHOHuoqaéd syﬁtﬁ%ﬁ%’l‘l”g a second

area Ff sai d rrem)ry a memory for storing alatasre rbsenmn@ufna Ort@@'ﬁpu'él dat

si gna Y n 0psali ata

stored |h% ?g sal d“fl L’Psﬁhﬁg%om&gﬁgqgﬁr@ aﬁrgé) e%ﬁélﬁqﬁ%iﬁri' ﬁ‘%nent

produced i storing said detasaepmsanmtmeom&dsud portone of nshide andio area;

sai d out puinform n b I a di spl ay devi ce for
Aton th'd Sedondlafed Uf S81E0Ihéo ord:

producing an inage havin flrst and secqQnd regql gduced i n response
to said first and seBoPEOGES§AR oz, Rg, aQSO‘P‘E’é‘;SeE*GW Raving; & data

stored in fizsd signalt contp mngmmxm in respeﬁSebm aidodatal ﬁﬁbrbﬂ figsponse

{05a L08R HAT e Sedh HAF nayind s g UERAE Boffil Y5t o ("
a control | producgsbrini vespomse tonsaidddatad steredyineshido sbqowd Lmemdrgr
o e PSR g, MledChe R G bl O BNGLT,
response t de¥ised forpprodicing  an siags, iavdng first and second regions
produced in response to said first and second signal components,
15 respectively; said data stored in said first and second memory
areas being modified in response to said input signal during a first
mode of operation of said system for updating said first and
second regions of said image; and
a controller responsive to a command code provided
20 by a u_sér for activating a second mode of operation of said system
during which modification of said data stored in said second area
of said memory in response to said input signal is prevented,
thereby preventing updating of said second region of said image
during said second mode of operation; said output signal including
25 said first and second signal components for producing said first
and second regions of said image during said second mode of
operation, and said data stored in said first- memory area being
modified in response to said input signal for updating said first
region of said image during said second mode of operation.




t her eby pr' sai d second region of said image during
sai d seco oper at m\ said output signal including 25 said first

~and second “‘ﬁmgu for producing said first and second
" regions of L“\“\ sai d second node of operation, and said
© data stored in <ai d first menory area being nodified in response to

said input signal-for updating said f rst .region of said imge during
sai d second node of operatjon.

20
8. The system of cBai m Thensystem 9§| glaimn 7 syhesein said; ﬁ@ﬂ@ﬂpbny ve to a
second corbeing fésﬂiﬁd%i\iéf teed bac@ndl%ifmmanﬁ%oaet ?muea Byt &i fgermode of
oper ati on QOf Saﬂ% &tem du‘i\ g ¥\/n ﬁ@d'f |don of gid data stored
in said fi®PSt aGRY o gthird, agde of operation, Py $3id, s¥siepk SWNgai g i nput
signal is whxqir anediféchtiom cofe bxido rdave nstored undaudwgﬁmt aﬂl getondt and

o " o A O sild el E Abhoite 39 Pt ] g, SRt Cts OPET AN

device;  prevented, thereby |prgweanggarup|d|aams r spidt firstc @ndi sgcomdi nput
sional - 1eRibhdll o0 s¥id!Afdpd By R8id AWEoAd | MOARBE | brafibfl, o 0Sed
caption ata representinng a portion o sal audi o i rmation to provide
an output signal coupled to said di spl ay device to produce an 15 image
having a first regi o9, repmesaaumgc@mm tdieplay Q@t&nvbdﬁqmsmgﬂf ormati on;

a sw tc{r: responsive to api éh ic‘;%ntrol signal for i ncl'udi ng a signal
conpone 9 in said ouf"p&fs v a second signal processor
responsive to said dat ﬁrﬁbrsxglmlppmﬁssng foxi pmneglmg caminpehisigmalt hat sai d

| mage i ncl ﬁ?&ﬁflﬁlg vx&%ﬁ?ﬂfhﬁm@&i&#‘ﬁhﬁ}/ d?\%ﬁaﬁbi blu‘?dr n&%@&eﬁpgﬁ%xg“ Ofs

said portiaqn au
i ncl uded: i ﬁlata repeesensing a pargion of said zudio in OIM%IndOeth‘gldneans for

generatingas 6QEFEN4igRA catpled t@séﬁﬂs&sbpa}acdéﬂéé'w'ﬁ?&d&célsﬁf and

a cont r er reS onsi ve Lconmman at I N Sal d S\Nl tCh
control 13 iaeScBaving, a fitst Aneidh represaating & portion”of “Sald VHes
mformatmn, 2

a switch responsive to a switch control signal for
including a signal component in said output signal;

a second signal processor responsive to said data for

20 producing said signal component so that said image includes a
second region providing a visible representation of said portion of
said audio information when said signal component is included in
said output signal;

command entry means for generating a command code

25 in response to activation by a user; and :

a controller responsive to said command code for
generaung said switch control signal causing said switch to include
said signal component in said output signal, thereby producing
said visible representation of said portion of said audio

30 information in said second region of said display, and for
preventing said second signal processor from updating said visible
representation in response to said data.



said signal conponent in sai d out put -signal, thereby producing © said
vi sible reprESEﬁTQTTBH_Efﬁgard portion of sald audio 3 O information in

sai d second lewmllu““;ﬂgm“spl ay, and for preventing said second

. signal proce g said visible representation in response
to said data. 21 10.
The system of claim9 wherein said ? cond S|gnal processor conpri ses:
a cl osed caption decaoder for extracwg sa|£ F“ Iuded in said input
signal and for generl.i nghe $¥GY wherein ?‘H §%&ql\ﬁ’gsmtmi a
portion ofpreeeskotatsoipfisesen extracted; a rrermry,
an on-screen display pgocessor . for produci conponent I n
response to data std’ré’é"‘? §§P&°ﬁe#§f>98&a,f§9 é’a&g“étpég sai d

cont r ol | eidinglyided ms;mdsm@mtt signal cark dondgenerating a seccunhlcohttblSt oring
sai d porg ig f a d troller
bei ng reStspo sdllvé&@ggtslg @vl{e% ?%rﬁgﬂnéf’ s]md %artgvgﬁ§ l?]%"%t %aﬁg“gal d

portion of said data iMeHOIY;nenory in response to said second control
si gnal . an on-screen display processor for producing said
signal component in response to data stored in sa1d memory; and
wherein .
10 'said controller being responsive to said second control

signal for storing said portion of said data in said memory;

said controller being responsive to said command code
for preventing storing said portion of said data in said memory in
response to said second control signal.



