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PCT/ US97/ 17046 Tel evision Wth Integrated Receiver Decoder FIELD OF THE

| NVENTI ON The present invention relates generally t.o television receivers
and, nore WO/BM3arly, to those tel evision receivers havi ngPGHESBHT046
circuitry with digital receiver/decoders. BACKGROUND Despite the
proliferation of digital conputer systens in the honme environnent, npst
audi o/ vi deo conponents, especially television receivers. remain anal og
oriented. As a result, devices such as video cassette recorders (VCR),
digital video disk (DVD) players and digital satellite system (DSS)

i ntegrated receiver decoders (IRDs) nmust provide an anal og output signal to
a television receiver. In general, this anal og output signal will bc

formatted to the NTSC stapgnigidpwilte HabkadaSkeider Datossaml e, a
typical DSS IRD is shown Tn Frgure TI. gital Signals froman orbiting
satellite are received at antenna 110 attached to the IRD front-end 1. The

digital signals ~Dt0PiI'HE|IWEl|€m_P§d MPEG streans containing tel evision
progranmm ng as we audil 0-.0n éeg egg[ramﬂ n RD front-end 1 is a

tuner which allows a (SEESER Ly B8NP Y%’éﬁ‘ﬁ?l‘m’%"eﬁ Yk MR 1 al so
provi des anpl i f ipagiculilyob thdse tlelision setiverstiaking signed cifcaitai witlldigitalant enna
110. For the case whe g?c? yser. wi shes to view television progranm ng

provi ded by t he THYFEF %P el lite system service provider, switch 33 will
coupl e the selected channel signal fromfront-end 1 to the transport parser
(TPP) 2. In song LORER DSS IRD w Il be connected to other el enents of
a horme entertai system t hough an interface (1/F) which nay conply with
the | EEE standards ddeaspimthe prdiferation of digitabeompiiersystems i e beme f or mance

Serial Bus (her%ﬂfritr@r[meﬂthﬁo hfeﬁg’vild%g‘t‘:oﬁ%hc"i‘i'ts E&g&@@%ﬁb&recéf & 1394 |/ F 3
may connect the DSS | g(grl ety L‘u‘}c/ﬂ‘”c&?‘ Ssette recorder digital

vi deo di sk pl ayé'?@mné‘ﬁﬂmﬁpﬁém U BF"?FP r‘i‘ﬁﬁtdéi’ CRSFHORENELS When t he
user wi shes to YVER) digidbSideRBisk $DY Iqayering digitahgitsliite syssére(DSOMand unit,

digital signals.fromthes ent al tho h 1394 |/ F
S Seross  cor r duEmsn g ieP bRl RN S Cort e B oSHRED B sB3RHSR, 00
oriented so as teledsionestivERPAnZenerall 89slanaldg ditput sighd) vl bt 4@dtted to the

PCT/ US97/ 17046 NTSC standard for the United States.

For example, a typical DSS IRD is shown in Figure 1. Digital signals

from an orbiting satellite are received at antenna 110 attached to the IRD front-end
1. The digital signals are typical encrypted MPEG streams containing television
programming as well as audio-only programming. The IRD front-end 1 is a tuner
which allows a user to select a desired channel. The front-end | also provides
amplification of the relatively weak signal received at antenna 110. For the case
where a user wishes to view television programming provided by the digital ,
satellite system service provider, switch 33 will couple the selected channel signal
from front-end 1 to the transport parser (TPP) 2. In some cases, the DSS IRD
will be connected to other elements of a home entertainment system though an
interface (I/F) which may comply with the TEEE standards document 1394 entitled
Standard for High Performance Serial Bus (hereafter, the "IEEE 1394 Serial Bus
Standard”). The 1394 IF 3 may connect the DSS IRD to a variety of video
cassette recorders, digital video disk players, and other audio/visual or computer
components. When the user wishes to use the DSS IRD as a home entertainment
system command unit, digital signals from these other components can be supplied
though 1394 I/F 3 across a corresponding serial bus. In those cases, switch 33
will be oriented so as to connect TPP 2 1o 1394 UF 3.



2 Transport parser 2 also includes a data encryption standard (DES) bl ock..
TPP/ DES 2 parses and decrypts the digital bit streamreceived from
front - end Wobbygosal | y, signals received from1394 |/F 3 Wl%'l‘f@%shﬁ%qx be
decrypted and will bypass the decryption engine in TPP/ DES Z).
decrypted bit streamis then passed though traffic controller (TC) 4 and is
stored in RAM5. RAM5 may be a 16 negabyte synchronous dynam c RAM for one
enbodi ment. For those cases where a user wi shes to record signals received
fromthe digital satellite system service, the decrypted bit streamfrom
TPP/DES 2 is also transmtted to other audip/visual conponents, for exanple
a digital video cassette recorder, though 1394 I/F 3. Traffic controller 4
distributes the stqQred data from RAM 5 to._an appropri ate decoder. This may
A hognglug

be either video dedé¥EPOrypPyser Scedatpencrption fandasd (DBS) Ripckeo dat a,

decoder (VDB e B e e oo e
ecoder .wWhere it is. ode i st angdar ds.

Li kewi se, audi(‘é’p’(‘f\é\ﬁl% sjggals f%ﬁ?F@ffPahp%ﬁyﬁ%mW%fqaﬁbE@ﬁﬂ%%drfmé“e ntrol ler 4

t o audi o decodegpasé AlsHerryPtibroengirecia TRAPIDES)R). t The decsyprdibittsiredratisthedhe audi o

and vi deo si i 1.0} Il ot eS| | s must be

converted to Sisiaofeh Pafft Sbidick CECRL and R UENSin RAVIS” KU MRt e

t el evi si on setl6 megabytelsyrghpnous dynami¢ BAM forane embodimente dor those cases

digital -t o- anghtt  feMNishV W Fdord sifrlOREAE REn e 23 SHlolik Gapeaker

gital to an analog sign

Vi deo signals are convertedﬁf_roma I gt ‘ 'SIg and the

anal og si gnal S$r¥iceibe dedyRied bt sireag from IR/ PRS2 isalsmigrnseritied thPHer encoder 12.
This NTSC si gradioNeal@mpoasasifét xdmpR Adlgitd) 3deE cidset@OresRa&einblet ecor der .

I n addition, g:ag‘ﬁ?/gzgtgnal s nust be passed from vi deo decoder 7 1o the -
anal og tel evi si . Accordingly, a second NTSC encoder 100 is provided
for this purpose. Thaffivicoremlisi 4 diributeayhelyeorsd d4from RAME toQnW t h on screen

di spl ay data, _such. ! bl e, . bef ore bei ng. encoded. .The on
screen di spl aﬁpl%f%%ﬁ%Png@%’?g‘fWQgR@&’é’{"i“8§ﬁ‘i‘1“§f ggrc%'gboo&ﬁﬁg%%' o een

di spl ay bl ock U@ qasé ofr videp data ihegsignal is passed fremeRAVES tpegtatrafiinsomralecént rol | ed
via control Skcgﬂakéii&roew(mw WAL 5[34 ddoarabdithe 101 MPEGIERALAL the
digital video_signal nust be converted to an anal og st gnal for

transni ssi on tekePHE. pedipdata isgransierred fom RAM §thengh tFaffis corteplisad o

g\cco(rj dinyly, htdivdetsteb@ADES) 8 fd3ldecdding) VS thi¥BRNE, S thd @GHBRKE PEeand
ecodi ng

signals are in digital format. However, these signals must be converted to an
analog format for presentation through a conventional television set. Accordingly,
~ audio signals are converted in digital-to-analog (D/A) converter 13 before being
passed to a speaker. Video signals are converted from a digital to an analog signal
and the analog signal is encoded according to the NTSC standard in NTSC -
“encoder 12. This NTSC signal may be transmitted to an analog video cassette
recorder. !
In addition, video signals must be passed from video decoder 7 to the -
analog television set. Accordingly, a second NTSC encoder 100 is provided for
this purpose. The video signals may be mixed in mixer 9 with on screen display
data, such as a programming table, before being encoded. The on screen display
data present in the MPEG stream is decoded by on screen display block 6 prior to
mixing.
All of the above operations are controlled via control signals provided by
central processing unit 15.
Because the digital video signal must be converted to an analog NTSC
signal for transmission to the television set, picture quality is degraded.
Accordingly. it would be desirable to have a means for decrypting and decoding
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PCT/ US97/ 17046 3 digital television broadcast signals without having to
convert sudvoed/giodml signals to anal og NTSC signal s. before psefpsimbbin-
SUMVARY OF THE | NVENTI ON The present invention provides a television set
with an integrated digital receiver/decoder. By integrating the
recei ver/ decoder with the television, sone circuitry and nenory can be
shared. Moreover, the digital video signal provided by the receiver/decoder
need not be converted to an anal og NTSC signal before transmi ssion to the
tel evision. Accordingly, picture quality is Jess degraded than in systens
utilizing standard NTSC connections. |In one ‘enbodi nent, where a tel evision

havi ng a 16x9 aspect ratio is used, on screen display data.is, displayed

wi t hout di stor@ggﬂ.wlpws’engwﬁ%w%i Wltﬁoqtgfl‘évw%'ivﬁé?#i%ﬁ’é&al VUt ry for
decodi ng and djifRieANTHA sigabk \befor®presérgitins having a first format, e.g.,
NTSC signals. The television also has second circuitry for decodi ng and

di spl ayi ng tel evision signals having a second fornmat. e.g., MPEG signals.

The first and SEUMMARY OETHE INVENTIHONp| ed t oget her and may include a
shared memory. The fhd Slesént ifsbhddmprdRied d1eleVlfon b it & irebRieaifiBiRy at | NG

| um nance and chrom nance | r?f_ormat_l on and circuitry tor uSing such

i nf ormati on t oregeives/decedarGBY dhtggrating the recgivepdespder pHth B iclyiFion. fAME t ry may
i ncl ude MPEG d }daR Hﬁ'ﬁd' ' GFviBESERIT T dRe@F THE
DRAW NGS The pﬁgés&gﬁ{ %%@éﬂ?l on ibggl uglk@g%géﬁg?%\%éy ‘c’)lf Xa ?e and not
linmitation in bheereepives/decsder need apthaRoansiaddo ai aralogR TS 6 SIBRAIAFIT ke
num%‘r?' S igdi _Cé&rli%nﬁ&s*i@dl @theleRVRMNS ﬁ?ﬁ&drdir{gly\/f}icii&ﬁrb qRaliyisess deltaded \Ag;_aﬁ es an
exenplary digital satellite syst egrated recei ver decoder iC

provi des an an# %@teﬁﬁtuﬁhf?gﬁ%%rgwﬁ ?%@F?téﬁ"é‘sﬁ"o °B}¥*8§W?°ﬁgﬁ¥h°6%aa

t el evi si on havieleyisish haviregs HxSOdspeet eitivas ustdcordereeadisptagidag is displagedpr esent
i nvention; Fi gurtg SLJ&%@g%Brat es a second enbodi nent of a television with an
i ntegrated rec&YeY er according to the present invention: Figures 4
illustrates a digit & oneremghedimént, adelexisidnihas ficsy cigcuitny for deqading and separ at ed

from chrom nangg. i bi9"fB4iki8R signals having a first format, e.g., NTSC signals. The
television also has second circuitry for decoding and displaying television signals
having a second format. e.g.. MPEG signals. The first and second circuitry are
coupled together and may include a shared memory. The first circuitry may
include circuitry for separating luminance and chrominance information and
circuitry for using such information to generate RGB signals for display. The
second circuitry may include MPEG decoders for video and audio data.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and not limitationin ~ °
the figures of the accompanying drawings in which like numerals indicate simiiar
elements and in which:

Figure 1 illustrates an exemplary digital satellite system integrated
receiver decoder which provides an analog output;

Figure 2 illustrates one embodiment of a television having an integrated
receiver decoder according to the present invention;

Figure 3 illustrates a second embodiment of a television with an
integrated receiver decoder according to the present invention:

Figures 4 illustrates a digital process in which luminance information is

separated from chrominance information:
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PCT/US97/ 17046 4 Figure 5 illustrates | um nance/chrom nance separat ors for
the tel eviﬁ,'b%n?‘ﬁ gwn in Figure 2; Figure 6 is a menory map for a random
access nempry ot 'a tel evision having an integrated recei ver PGEUSHETM6E gur e
7 illustrates a non-interlace converter for use with a tel evision having an
I ntegrated receiver/decoder: and Figure 8 illustrates a m xed tel evision
signal containing video data and on screen display data. DETAILED

DESCRI PTION A television with an integrated receiver decoder is disclosed.
Al t hough the present invention is described wth reference to a digital
satellite systemintegrated receiver decoder (DSS | RD), those skilled in
the art will appreciate that the present invention is also applicable to
the integration of Figye fiilflistrales iminaceicHtminaitp sepanitos dprahe eslofisisiecodi ng
MPEG st reans th aéel evision receiver. Figure 2 illustrates one

enbodi nent of elevision set with an integrated receiver/decoder.
As was the case foingdredemvm:mdry)mp f@SSahRBn stxrenmemory oflr elevisiom t he

i nt egr at ed sygl énggnx[n@gga't’&fregm@e%g&%@r 110 receives digital signals provided

by a digital em service’'provider and outputs those signals to
a tuner/front- endFlgnwanléwtlfaﬁeéﬁtnoenatetlafalqoamteafwch Wiy adelewisiona desired

channel and ahan@BPlrice l’di‘édkbﬁvéfrﬂla@édbyﬁhd’ weak signal provided by ant enna

110. For the case where a user V\nshe 0,View a?gp{)ro n%?@kd% tch 33 is
oriented so as to &dEHEEILNSES AR ipion fign t R angi® pSS | RD
portion of thecreeH @igpiay édla.system al so pI’OVI des an Interface 3 to connect to

ot her digital audio/visual conponents. Interface 3 preferably operates
according to the I EEE 1394 Serial Bus Standard. as described above. In

ot her enbodi MRETAILEDVIBESCRIPGIONr di gital networks nay be used and
Interface 3 wll Og\e{ef%%lo%%ﬁ{ﬂll1Hgtg¥a}t_led§§é’euyepﬁcc%§§r lsg'ﬁ?l Sed rh?th'ﬂﬁt% thw shes to

vi ew pre-recorded pro 0 conn
Interface 3 t Qres¢rd xm@mqnasdbscabkd with Tefereatiegd a digitel spredlite sﬁtmrr@matemd

decrypted (if ré?t@%§§é’é6b@r (ﬁSSTEBé %elgklﬂé\d(m%h@ﬁgwlﬂ? 61:14{9&{:1{ @k bieGent

controller 4. Traffic control st or es decr ed bit streamin RAM

5, which may BWeRiqs ﬁfE@aBRJicé 15%@5%%%}50%3%&%@“&@%1%@0 component

capable of decoding MPEG streams with a television receiver. Figure 2 illustrates
one embodiment of a digital television set with an integrated receiver/decoder.

As was the case for the conventional DSS IRD shown in Figure 1. in the
integrated system of Figure 2 antenna 110 receives digital signals provided by a
digital satellite system service provider and outputs those signals to a tuner/front-
end 1. Tuner/front-end 1 allows a user to select a desired channel and also
amplifies the relatively weak signal provided by antenna 110. For the case where
a user wishes to view DSS programming. switch 33 is oriented so as to connect
uner/front-end 1 to TPP/DES block 2.

The DSS IRD portion of the integrated system also provides an Interface 3
to connect to other digital audio/visual components. Interface 3 preferably
operates according to the IEEE 1394 Serial Bus Standard. as described above. In
other embodiments, however, other digital networks may be used and Interface 3
will operate accordingly. For the case where the user wishes to view pre-recorded
programming, switch 33 is oriented so as to connect Interface 3 to the TPP/DES
block 2.

The digital signal is parsed and decrypted (if necessary) by TPP/DES block
2 and passed to traffic controller 4. Traffic controller 4 stores the decrypted bit
stream in RAM 5, which mz{y be a 16 megabyte synchronous dvnamic RAM. For
the case where a user wishes to record the programming, the decrypted bit stream



the case.where a user wishes to record the programm ng, the decrypted bit
stream WO 98/ 14003

PCT/ US97/ 1 0®844003 al so transmitted to other audi o/ visual ceopwseNiBHas
across the 1394 serial bus though Interface 3. Traffic controller 4

di stributes the stored data in RAM5 to video decoder 7 and audi o decoder 8
as appropriate. Video decoder (VDEC) 7 receives video data from RAM 5 and
decodes it according to the MPEG standard. Simlarly, audio decoder 8
recei ves audio data from RAM 5 and decodes it according to the MPEG
standard. The decoded audi o signal is passedsfrom audi o decoder 8 to
digital-to- analog converter 13 where it is converted to an anal og signal.
This anal og augl ShRedeRdss SheSt®MNserpbheh 14
connects the di g|?aﬁrﬁgﬁhtéérﬁ?ngﬁg(a)lﬁeg,?tgg?ltcgg@?o t he ssSeaker system when the
I nt egr at ed sysﬁ@ﬂghénﬁeﬁaﬂ’&}ecel ver/decoder node. In a tel evision node,

swtch 14 wll Conn@ﬁ&fftslasmﬁmeakarsuﬂxx&ts@mé&e@aazauﬂmwfist@ﬁawmamﬂmf|er
19. On screen display data stored Rﬁ}vl (fl cP \t,g%z VPEG streamis
transmtted th@ﬁ@h“dcl?QqudEr Q;{t}rﬂppmprléﬁc 19 defipder (VDELL L fecgiep ridso £88p)

bl ock 6. 085) b'f%kRﬁMGQﬁdﬂﬁcoﬁEb&t mmgmhd{vmﬂcayz?lmca,smmgmdm e, a
program gui de ucts t re r gns
appropri ate coldﬁ? °’Eé)reé:§18’ﬁs?ﬂ @a%épww&sﬁ%ﬁef%%?[uag&%rg%ge[& kll\gﬁ%dril screen
di spl ay data i suahted. Thedetoded andicesighalus passuzﬁefwnlenldioidd@dcu&tcedxgnth deo

Lo ot oShOBh Bt 5y SR Gy g iy 1ignee

standard 4x3 ag'B ecodt eo si gh romvi ded decoder 7
i s passed thoughnelmpdmieﬂassséIQ)MP%CT%%‘C@X}S%Yde cPRkES dhe digialhio-apalogut put

of video decodgpnyeref] to%ﬁé?pe%k&%%tcﬁ%e% Reeghdd s@st@ﬁ?@m’@peﬁ ratio and

16x9 di spl ay een s ctée ander 60 ontaII ex nds t he
vi deo data proWCGé’GT/EsCWFUBB‘?edgEGd FVI?‘O & BXSQVWCBHgﬁ‘f CPW‘"‘FH%% t he

hori zont al pi x@{stétH i en alyu,dhetmomhlﬁ{fgeqbf our-thirds times. Furt her details
of the 16x9 node are descri b ver/d switch 10
i s closed. Accor di nS?W?cr‘??f‘QbéﬁPFag‘ﬁ* ‘%H‘eé‘gg% gﬁ@&%ﬁ?@%m VDEC 7
and the on SCF@Qﬁsrﬂitﬁ@k}mﬁgﬁl&hﬁicfcbnml%@tbt}majn sﬁreamdxsplasg@sm bleciknbxed si gnal
to RGB conver t i t gamto
appropriate Sﬁé’r?&lsg%re ég{f“’g‘ic;"jfﬁ%ﬁ@ ?xg%)g?xﬂhaﬂé ﬁ sa%gt%{léed to
di gi t al - t 0- analcounstmictsvhe erescrer® digplayhinfasmeléqn andtassgns appropriate colors to each

pixel using a color look-up table. The on-screen display data is then mixed in

mixer 9 with decoded video data from video decoder 7 for display.

In 4x3 display mode (i.e., where CRT 32 has a standard 4x3 aspect ratio),
the decoded video signal from video decoder 7 is passed though expander 60 but
is not expanded. However, when the output of video decoder 7 is a 16x9.signal
and CRT 32 has a 16x9 aspect ratio and 16x9 display mode has been selected.
expander 60 horizontally expands the video data provided by video decoder 7 10 )
16x9 format. In this case, the horizontal pixel number will be enlarged four-thirds
times. Further details of the 16x9 mode are described below.

In receiver/decoder mode, switch 10 is closed. Accordingly, mixer 9
mixes the decoded video output from VDEC 7 and the on screen display data from
OSD block 6 and passes the mixed signal to RGB converter 11. RGB converter
11 converts the digital bit stream to appropriate RGB signals for CRT 32. The
RGB signals are transmitted to digital-to-analog converter 48 which converns the
digital RGB signals to their analog equivalents. Switch 49 is closed and the
analog RGB signals are passed to CRT 32 though mixer 47. Note thatin
receiver/decoder mode, switch 46 will be open so no mixing occurs in mixer 47.
The resulting signal is applied to CRT 32 and video data is thereby displaved.



digital RGB signals to their anal og equivalents. Switch 49 is closed and
the anal og R&B signals are passed to CRT 32 though m xer 47. Note that in

recei ver/ de6 9§ledopsrode, switch 46 will be open so no.m xing occurs in mxer
47. The resuiting signal is applied to CRT 32 and video datfTUSYHaMELy
di spl ayed. WO 98/ 14003

PCT/ US97/ 17046 6 All of the above described bl ocks are under the control of
CPU 15 which provides the appropriate control signals for the above
operation. CPU 15 may al so handl e user interface functions though a user

i nterface block (not shown). This user interface block nmay be front panel
controls or an infra-red or other renote cchtrol. Wile in receiver/decoder

mode, the television circuits (described below) are placed in a | ow power
or halt node. Wil &liof therhove descabedlesks asriender the contiqlof CBU A5 which decoder 7

may al so be sgmvides Maggfc@ﬁ‘é@%ﬁtrél?si%ﬁﬁrf@r the abSvepBMabh. 6dPlIq 53Rayanal og NTSC
signal. This al og, NTSC. si gnal ma.g %‘S ‘Qgﬁz}sed fo an ﬁ%r‘}alﬁog vi deQ cassette
recorder to af?]IrgB ;usreégg?rgqcﬁglqﬁx RLing \Eﬁqrﬂl“ééff"%l giot showioul d be

not e(cji th\a,:At1 t hiThiseérddierface blodk mkﬂ/)dd)frem helicBiN@d1$ bi0dh ih&ﬁ}hl\l?'_lc_irscgsodwﬂ y one NTSC
encoder ereas_exi sti nguhecei ver. oders require two ncaoders, as
shown in Fi gchén(% cwobrg@ﬁailmgcvyﬁ ng%gﬁk‘?ﬁ%’ E‘iﬁe&‘!{s{%’) Crgnt 5§§,g°‘{ he need
for a second bHIS®) erequiabed in slost powerar halt mbde i nt egr at ed system shown in
Figure 2 al so has [t VIS ' Lts. In

tel evision node, | %ﬂt&%@ﬂ%ﬁ%@%@%&éﬁ%@ﬁkgﬁ drf?ltlflﬁ:tIa sf'% Jéoidgy ? H‘aﬁsag,o PEhe

recei ver/ decodRit toNT8iengodse 42 whpredt isisonveriad 9 arbanalsigNERC signal. This power or
hal t mode by Silibe RITSCridnal ay'6d pasBl'8 an afial 60 VRES Uene botdeh Sy hifhen Mode, 2

signal froman antenna 11?e or” cable television source _ TSt tuned to
a desired chafffdFcosding ghlsrevisEPrRiRgEramming. it sepuldbeaipyrd thatdhis embadienenet ect ed
in detector 18fthAlptesert ifivenEon RRBIE didySnINTSCRANRARE Whkeds exiidinwel | known in
the art. Det ecct or. rjlg %g%fgué S Vi ?@&él nal and an audi o ii nal . The audi o
signal is det ECreq By Rtar G Ya B ﬁ%f’ §ri.cs s ifige de B% 0 a speaker
syst em t houghpswidingvitido sighads dirattdy te CRTA2, thearrdifor actmnd NTSGemadg! ed by
anal og-t o- di gjtRlmifP) converter 21. The digital signal output fromA/ D

converter 21 I's passed to bl ock 22 where the horizontal and vertical sync
pul ses are extract éHe Higeratedsysteakshowncin Figure 2 also has a number of traditional

television circuits. In television mode, i.e., when these television circuits are in
use, the receiver/decoder circuits described above will be placed in a low power or
halt mode by CPU 15. In this way, power is conserved.
In television mode. a signal from an antenna 112 or cable television source
114 is first tuned to a desired channel at tuner 16 then amplified in amplifier 17 and
detected in detector 18. All of these operations are conventional and well known
"in the art. Detector 18 outputs a video signal and an audio signal. The audio
signal is detected by audio detector/amplifier 19 and passed to a speaker system
though switch 14. -
The video signal from detector 18 is sampled by analog-to-digital (A/D)
converter 21, The digital signal output from A/D converter 21 is passed to block
22 where the horizontal and vertical sync pulses are extracted and fed back to the
sampling clock of A/D converter 21. |
It should be noted that the television circuits also provide for the detected
video signal to be transmitted to an analog video cassette recorder via an NTSC
output. Because the signals are already in standard NTSC format, no encoder is
required. ln addition, analog signals from a video cassette recorder can be passed
to A/D converter 21 though an NTSC input. In such a case. switch 20 would be
oriented appropriately.



sanpling.clock of A/D converter 21. It should be noted that the television
circuits also provide for the detected video signal to be transmtted to an
anal og vi dewWo@s/t4003t e recorder via an NTSC out put. Because tpBeTRisgfitoss ar €
already in standard NTSC format, no encoder is required. In addition,

anal og signals froma video cassette recorder can be passed to A/ID
converter 21 though an NTSC input. In such a case. switch 20 woul d be
oriented appropriately. WO 98/ 14003

PCT/ US97/ 17046 7 The digital signals from A/D converter 21 are passed to
vertical blanking interval (VBlI) decoder 23 which decodes any data
contained in the VBI (e.g., closed captioning data) of the NTSC signal and

stores this data in@%&“ﬁ%ﬁ %_%64 D ﬁpgncpgéggapgssc]k@vgﬁ@ﬂbﬁlmed in RAM

5is sent to OSD bl o gS _ deco propriately. Thé

| umi nance and dnieryal (VR decodeind whigh dEEBCbPW‘GC%%“%ﬁH\P@Y\Bg(%b RGB

for mat t in ZngB %&&3@&5&@&1 dafaslof the lmmgfm st %t@reélmis?dh@d i%@RﬁMJﬂ Eﬁdda_yt D/hA49

converter : e anal o ignal is,, to mx S\t ©

to all ow the déméFO{/B‘?T ; fﬁﬁgﬁ%fﬁ“’tﬂdgm&‘ﬁr"%é‘&ﬁgﬁ&é‘ oough it i on

50 V:3| ipformW@:ﬂ,def!ﬁeB@p@'ﬁpﬁhdy. Tht umiamndeand clrpminande ougputg of @8Don scr een
I splay functiqn Ile int t I.SI on 1t .S at in

the tel evision ,argﬁﬂvgﬁecﬁ? }?éﬁ:%@??? lﬁ%&ﬁﬁo&?’?};ﬁrq%é@@ﬁ&ﬁﬁ&??éﬁ Al D

converter 21 i sinahslogpiznalibyddVA conslentsirt4dl The andegREGB. sifiadjistpassednouazes 40
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inverted in each adjacent fraite when Eil C .
luminance/chrominance separator 400 which separates the luminance (Y) and

chrominance (C) information present in the NTSC signal. Chrominace
information is passed to non-interlace converter 401 while luminance information
is passed to non-interlace converter 402.

' Figure 5 illustrates luminace/chrominance separator 400 in detail. The
digital NTSC signal from A/D converter 21 is filtered in band-pass filter 200 and
transmitted to temporal filter 406 and vertical filter 408, Temporal filter 406
consists of frame delay 202 and subtractor 203. Because the color sub-carrier in 1
the digital NTSC signal is inverted in each adjacent frame when the picture does
not have any motion. temporal filter 406 can extract the chrominance signal.
Vertical filter 408 is a three tap high pass filter. It consists of line delays 204 and
205, mixer 206, and subtractor 207. Thus, Juminance/chrominance separator 400
is a typical two-dimensional lJuminance/chrominance separator as is common in the
art.

Motion detector 201 of luminance/chrominance separator 400 detects
motions in pictures. When the pictures have fewer motions, motion detector 201
connects switch 208 to temporal filter 406. Otherwise, motion detector 201
connects switch 208 to vertical filter 408. The output of switch 208 is the
chrominance signal while the output of subtractor 209 is the luminance signal.



not have any notion. tenporal filter 406 can extract the chrom nance
signal. Vertical filter 408 is a three tap high pass filter. It consists of
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original signal 1h a a non-1nt ai ned.
| t of mixing between the outputs of vertical high pass filter 305 and vemcaj low pass

filter 306 in adder 307. When the pictures have fewer motions, the ratio of
outputs from filter 305 to those from filter 306 increases. In other cases. the ratio
of outputs from filter 306 to those from filter 305 increases. By adding the result
to the original signal in adder 308, a non-interlaced signal output is obtained. It
will be appreciated that, as was the case for line delays and frame delays 202. 204
and 205, field delays 300, 301 and 302 need not be independent components but
may be areas assigned in RAM 5.
| Returning to Figure 2, the chrominance signal from digital process 40 is
converted to an analog signal by D/A converter 41. The analog signal output from
D/A converter 41 undergoes chroma process 43 which is a conventional analog
color signal decoder. Chroma process 43 outputs B-Y and R-Y signals to Matrix
45.
Luminance signal Y from digital process 40 is converted to an analog
signal by D/A 42. The output analog signal then undergoes luminance process 44,
which is a conventional analog luminance signal controller/amplifier. The output
of luminance process 44 is also provided to Matrix 45.
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in the television art. These blocks may employ RAM 5 as a common memory for
the required digital signal processing operations. Second, the mixing operation
provided by mixer 29 is a digital mixing process. That is, the digital RGB signal
from Matrix 27 is mixed with a digital on screen display signal from OSD block 6
before the mixed signal is finally converted to an analog output in D/A converter
31 for transmission to CRT 32. The output of Matrix 27 may be digitally _
expanded in cxbander 61 if CRT 32 has a 16x9 aspect ratio. Otherwise. the signal
is not expanded. ;
- Figure 8 show the case where the receiver/decoder decodes 16x9 squeezed
video which is then displayed in 16x9 format. The use of 16x9 video signals is
becoming more and more common in the industry. However, because OSD data
is typically not formatted for display on 16x9 televisions, certain undesirable
characteristics result. To illustrate, notice that for existing receiver/decoders, video
decoder 7 decodes the 16x9 squeezed picture. At this point, the video signals are
"squeezed" as shown by illustration (ii). The on screen display data, in this case
the letter A, generated in OSD block 6 is not squeezed, as shown in illustration (i).
These two signals are mixed in mixer 9 and NTSC encoded in NTSC encoder
100. The output of NTSC encoder 100 is shown in illustration (iii). It includes a
squeezed video picture and non-squeezed OSD information. A television NTSC
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mode. This eliminates the problem presented by existing receiver decoders and it
is a further advantage of the present invention.

In addition to the functions described above, a fully digitized television
may have other functions such as noise reduction, picture-in-picture. etc. Where
such functions are implemented, RAM 5 can be used as a shared memory.

Thus, a television having an integrated receiver/decoder has been
described. Although features and examples of the present invention have been

- described with references to specific exemplary embodiments thereof, those skilled
in the art will appreciate that certain modifications may be possible without
departing from the broader spirit and scope of the invention which should be
limited only by the claims which follow.



node. This elimnates the problem presented by existing receiver decoders
and it is a further advantage of the present invention. In addition to the
functi ons oeQes/id0exl above, a fully digitized tel evision nmay reweswiihess
functions such as noise reduction, picture-in-picture. etc. Were such
functions are inplenented, RAM5 can be used as a shared nenory. Thus, a
tel evision having an integrated receiver/decoder has been descri bed.

Al t hough features and exanpl es of the present invention have been descri bed
with references to specific exenplary enbodi nents thereof, those skilled in
the art will appreciate that certain nodifiqations may be possible w thout
departing fromthe broader spirit and scope of the invention which should
be limted only by the clains which follow WO 98/ 14003

PCT/ US97/ 17046 11 CLAIMS What is clained is: 1. A television, conprising:
first circuitrgl®MSdecodi ng and displaying tel evision signals having a

first signal format; and second circuitry coupled "m Ci rcw try
for decoding and dis Bl ayi ng] t el evi si on signal s hai Q] J @y#
format. 2. A tel evi¥pgaS dUMERIE| ai m 1 wherein said flr‘:sthsng is

an NTSC format and said second signal format is an MPEG format.
tel evision as iinAClkRvisica, wd;mgm :said first circuitry conprises: a f| rst

processor for separ and, chrom nance.i nf.or t| on esent in
sai d NTSC si gnal ; afa Cérgglgzg]?fodae ‘gﬂ ’SQJB’G{WEC visionsigng Fcessor
for gener ati ngsighdd feingauaing from said | um nance and chrom nance i nformation.
4. Atelevision as in claim3 wherein said first processor includes a

mermory shared by 53 Qona%ﬁeﬂ Eb éufors\irdfjﬁstda‘rchﬁxjg%é{f c9&1n§‘§nd£ifﬁgﬁh%1 4

wherein said secon circurt nprlses coder™ coupl'e
nmenory, said vlwld@@é@@#hﬁv&g aesorf signal/fEmaki deo signals present within
said tel evision signals having said MPEG format; and

2. A television as in claim 1 wherein said first signal format is an NTSC format
and said second signal format is an MPEG format.

3. A television as in claim 2 wherein said first circuitry comprises:
a first processor for separating luminance and chrominance information
present in said NTSC signal; and

a second processor coupled to said first processor for generating RGB
signals from said luminance and chrominance information.

L]

4. A television as in claim 3 wherein said first processor includes a memory
shared by said second circuitry.

5. A television as in claim 4 wherein said second circuitry comprises:

a video decoder coupled to said memory, said video decoder for decoding
MPEG video signals present within said television signals having said MPEG
format; and

an audio decoder coupled to said memory, said audio decoder for decoding
MPEG audio signals present within said television signals having said MPEG
format.

6. A television as in claim 5 wherein said television signals having said MPEG
signal format are encrypted prior to being transmitted and said second circuitry



an audi o decoder coupled to said nenory, said audi o decoder for decoding .
MPEG audi o signals present within said tel evision signals having said MPEG

format. tedevision as in claim5 wherein said. tel evigj ' S

havi ng sg%%@é signal format are encrypted prior to bei %&qﬁﬁgjﬂg&?{ted and
said second circuitry WO 98/ 14003

PCT/ US97/ 17046 12 further conprises decryption neans co?ﬂ,ﬂﬂ/m i ry
for decrypting said encrypted television signals. 7. Atd i m# !mo
claim5 wherein said second circuitry conprises a digital shtetlixes em
i ntegrated receiver decoder. 8. A nethod m Xi ng on-screen di splay data

with video data for presentation on a tel €vision, the nethod conprising the
steps of: decoding said videqg data from a received tel evision signal to
produce deco@ébﬂ\ﬂms%ﬁé’(eﬁfypa%BWW%QFS‘W%E‘F’é‘@ﬁ’ ’ﬁf E"’pﬂ"ﬁi}‘“&éﬁ‘g from sai d
recei ved t el gthsiidnefviivalsigngispr oduce decoded on-screen di splay data;
expandi ng sai d ‘decoded video data to produce expanded format video data;

and m xi ng s_?\i d expanded. quiqrjglgj ﬁi deo _dat angi th said decgde .0n- screen
di spl ay dat a’t & tFysigeas WEFTHIRSAIC SECONE cHCEY SBTPRTS A9 ™ 8 furt her
conpri si ng t dueellite epstarh imegraed regeiven dkcodexed signal in a format for
presentation on a television. 10. The method of claim9 wherein said format
I's an NTSC f 8" K3hethod of mixing on-screen display data with video data for presentation on
a television, the method comprising the steps of:
decoding said video data from a received television signal to produce
decoded video data;
decoding said on-screen display data from said received television signal to
produce decoded on-screen display data;
expanding said decoded video data to produce expanded format video data;

and

mixing said expanded format video data with said decoded on-screen
display data to produce a mixed signal.

9. The method of claim 8 further comprising the step of encoding said mixed
signal in a format for presentation on a television.

10. The method of claim 9 wherein said format is an NTSC format.



