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CROSS- REFERENCE TO RELATED APPLI CATI Imnmmnlm tion clainms priority of
U.S. Application No. 60/072,428, f led on *l%nu_ary 6, 1998, 26 helydoag! osure
of which is incorporated fully herein by re e¥ence. BACKGROUND OF THE

I NVENTION | O The disclosures of the f 1 nt applications are

i ncor por at ed wolobysster ei n by referenceﬁm’%@w&]@%ﬂ’% No. O8péresapecki | €d
June 7, 1995; International Application W , Application No.

60/ 053,330 filed July 21, 1997; Applicati o %* 60!10b 1,119 filed October

6, 1997; and Application No. 60/055,237 filed August 12) | 997. Al so

i ncorporated by reference is [N } i "The CTC140 Picture
in Picture System 15 (CPI P) Tm%w'ﬁg?ﬁlﬁr@%#ua " avail able from
Thonson Consuner El ectronics, Inc., Indianapolis, IN An electronic program
gui de (£PG QROSE-REFERENEESQ REIOATRD ARBLICATION updat abl e t el evi si on schedul e

information in thghoidhn BimOptionsy FES. HpphdticsNo Hordrh ays, éimfon y
provi de schegm%g ||3f or natlqufor-curretg(ar@ilnﬁ f.uiburg. br oadcast prograns as
vell as 20 s ~ i displopusy A WTRIR ISR SATERCY FOF % par ti cul ar
program One particularly convenient format for an EPGis a

pi cture-i n- gBAGKGROIBID AFSTHENVENTROS di spl ay includes a real -tine video

i mage ofg a tuned,£5eYiRl08r BE RAL 9&&95@;{@&%&@@%&&@ APARBe! 1N @
| ar ger gr aphi ui de. ..The Pl %g@gg oVl many options. tQ the Viewer.
The vi ewer ﬁ%r%ﬁﬁﬁmhﬁat?ﬁ%wﬁ’ﬁ g@?éwgi §5'g$t8é'?té aLgﬂ%l‘%‘g‘ wat chi ng
bef ore 25 enW&196/3210 &pplidatien Mpi@Sha K eyl BIghApHiaticnl Ma:i68/06h119
schedul i ng i file@OXBbLEP)1997; ddaen PuEAien Nl d0rr55287 Fed Kugdsh €2, 09056 di spl ayed

i nthe PIG vindgu. IRy, CRADIL LR S0rLASPANHed And el AFHELANPRASL sldlect he
gui de, as_the viewer C)(JI’SO[’S %hrcPug program./lis |lr§jtgos in the gulde. “Fhe

vi ewer kay afd@dPllsrhnicah Trinedvizoual’ aypiable from dhomsog dionsispes Besromemiicon about
t he program bWheapolis,@rrently wat ching, such as start/stop tine or a

program synopsi s snWick&ni€ %m!ghiag(ém)%%v}aleﬁmem@ioew%amtﬁa bglel nset PIG
wi ndow. Typicall G | produced

Pl.G EP | . E t
Whi ch- i nel udER e BB RISy B TR A T LBy R P
decoder / sl i cepYyidgsrhediligg infamationsipr anrefanbiugrgbroadgasg pypragss 28 welhasal og
convert20 ( DAfmmarky ofxble dsiba plojam comtymddra paiticwlar prdgyam.and a menory on one

chip, and a SEpamEParﬁmlﬂlyicﬂﬁJeHthnﬁtBirQﬁEF(_?fsia’i'J‘xd?ﬁrQ-tirHélﬂdé@h@diﬁ)@#ﬁg@}: or, a

35 DAC, sync Jcultr and m crqpr.ocessor interface circyjtry...

gener at or usE‘ch ‘k‘ ayorfd%{%fe@h%r‘%v'ﬁ%’ gyrest ét%e%fe§VB§€W&%ﬂﬁ lsblf‘{ffjd'i‘é and a
smal | inset ghallwindow ifises isariarder graphia guédej $hefialisptay drdyydes manyieptiongjtoghe

subor di na]E e VieW8o Thé Qi@alll:r_,m@-@g\tinub}b WEW thie REevRTA pﬁiﬁmﬂiﬂxewwwat&%ﬁmf@{exel s on
one out e r iy . . .

PCT/ US9801 9%’%%’5?&%@‘%"&’ Hie r%?%’gjsgf“g é@?}‘:@s‘ 3?33‘%%"3‘. 3%5‘4“%‘%@0@?"5&4\%"3&'1& ﬁ‘%sgl%ﬁ'et he
background afffeppivelyniiis progiapydisplayedsin e NG windowanay chaneg tcprissposd i ng t he
bi g picture suachdichannelninlthelgaide asthagewerlvigdrs thpmighl pogiatndistings is drrguidae smal |

pi cture i Magehd ¥iowarhi§ aléh PRPuFMEPIY didIE o filFout MBRNRforhARRABSut RS réPckin W ndow
area on the sgreen of th . SW tch nust

d | tor. Th t he hi.gh
operate at tH& ?85%6“}'?’ nwég*“f‘!%’%gcehﬁ%ﬁtggjf%{’ ﬁr%‘e & aspg‘?%“‘ ﬁgnr?f’!f"grwhs'lglg‘\?%\%}“,g Yor a
Pl G di s#? ay, view thepregsere incthe et Pl wideyi de two real -ti me vi deo i mages since
the main di spl ay Tegicatly] SRI6 TREXdisdy igprdd@edpitigan EPGrjeadrimt, mbith itcl@les a a
program gul dﬁl’icﬁ%&e%ﬁ a@e:’ii?ﬁéfaﬁkiﬁ@nte@ﬂﬁﬂ) %F(Q@gslicg@%on-y?&n f&%sgﬁé speed

switch of the I's.relatively expensi ye. SQ, .USIng separa hi ps for
the EPG genefdrgionafiigitsl-to-apalaa Fopverier f@ﬁé]’ Pyachropization AW a4 s nor e
di f Ecul t t o metegroatoee chip,and osepamechiplimbidingpipctureonpone(PH) gachtasa

t el evi sgons, pYERsynch SRRl ddd@nibBFBERE fterfae dib@ul.i ke. It is therefore
desirable io conm te t he got%on nt.s a%qggr%agzr{gi 9 lprrovhdlec o F;{dcg di spl ay
into one chip. SUNRAREEIHE™ ROMNT SRTI° 617e° asiedt B The P Es &

i nventi on pr &Valbieset pictyre tTiie smathpigfuiedeecgerned kit dseinpgana fubordinatayides pigmat,
adapt ed t o deiyby @rithigsdak ayt ofevdr] Miree pield ot pheaiyit ofeneat direr lideb aito & eidels dri ve
signals to the output in synchronismw th the display nonitor;

-1-



an input adapted to receive a television signal; nmeans connected to the
Jdnput for extracting EPG information fromthe tel evision signal; means for
storing the EPG information in nmenory; nmeans for reduci ng 26duly 2002 si ze of
the television signal; nmeans for storing the reduced pixel size television
signal in the nmenory; neans for retrieving the EPG information and the

t el evi si on si gQ1%%% the menory; means for storing the retRGTA{SAHOIFIBG
information and the television signal in the display generator; and neans
for feeding the EPG information and the tel evision signal fromthe display
generator to the output in a continuous data streamordered to produce a
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menory; reducj: . i size of the television signal; storing the
reduced pi xel h@??ﬁa‘“?’é’%éﬁé’i on signal in the nenory; retrieving the

el ectroni c program guide information and the tel evision signal fromthe
menory; stori SgMMAERY @R THYENVENHEON oni ¢ program gui de i nformati on and the
tel evision signal in the

In one aspect, the present invention provides a picture-in-guide generator comprising:

an output adapted to drive a display monitor;

a display generator that feeds drive signals to the output in synchronism with the display
monitor;

an input adapted to receive a television signal,

means connected to the input for extracting EPG information from the television signal;

means for storing the EPG information in memory;

means for reducing the pixel size of the television signal;

means for storing the reduced pixel size television signal in the memory; .

means for retrieving the EPG information and the television signal from the memory;

means for storing the retrieved EPG information and the television signal in the display
generator; and _

means for feeding the EPG information and the television signal from the display generator
to the output in a continuous data stream ordered to produce a picture-in-guide display on the

monitor. Preferably, the picture-in-guide generator is implemented on a

single integrated circuit chip.



di spl ay generator; and supplying the el ectronic program guide information
.and the television signal fromthe display generator to an output adapted
to drive a display nonitor in a continuous data stream or d@26ckily 2002 oduce a
pi cture-in-guide display on the display nonitor. DESCRI PTI ON OF THE

DRAW NGS The features of specifc enbodi nents of the best node contenpl ated
of carrying out the invention are illustrated in the draw ngs, in_which:

FI G 1 ilnlagsthenaspsctathspoesentinyentive ppwigesy pichireripuaitle genaraoyRinaRIsiig: G
format; FIG_ 2 is a schematic of a Pl G generator according to one

enbodi ment of dispiay FenyeHes eppfigmred, togegeivea tedovasien $ignaband relugs pitsh 9iza elothe of
data in \ i . i Welap Ao lis o g
Sahormt | oSRCIEE S s ORR RERGH PRRt b R AR Pt Bl

vi deo si gnal ; mamdry-shaing tB6exltcied 2B0@oNOPSRIBE Boide EOFNBHOM DG redpd pixel s a
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according'to one emlddi*ent of the invention. S DETAI LED DESCRI PTI ON OF A
SPECI FI C EMB According to the ipgvention, . i re-in- ics.(PlGQ
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di splay 10" of an el ectronic program guide (EPG conprising a graphics
portion gRidgnidie methask epmeprigingiow 14. The picture wi ndow 14, hereafter
referred to as I. S the PIG w ndow, contains a video inmage of the tel evision
progr am di spl ¥§@¥ing A lpdasipusignder een vi deo di splay, but in reduced size,
generally red . t i | : lL.ght, i.e., 1/9
t he size of t%ﬁgé%cé%l&ﬁﬁﬁ%% E)lg%? Plerﬂzg%?g;ebrﬁmfhgwelép gglaig’n a Pl G system
is a full-scrseemmghaplctonicpoptaayguidtiefaqmatidr wangsany;i on | 2 of the PIG

di splay 10 takes.up.a majority of . the screen. The 20 graphics portion
general ly i ncﬁcglécé'éé)wgﬂx,cl f’ﬁ%?\él,‘e%hcd'sboz{'cwgund graphi cs of several

di fferent colQésng b fdgtcliPidl SizBRIevisi6l sigkeal i @8 hiegldbyi; ng of text or sections
of the screen. |n an EPG system the viewer can generally nhavij alt thd;‘gugh
di f1fferent gGigedeihe slsgtoninpaeaay sude informptien and Ble@‘F&ﬁ'PﬂisbggFaé%‘a t he
Pl G wi ndg,\eh,g,p” In sonme EPG systens, when the viewer places a cursor 16 on a
di fferent channel designation | 8 or programtitle 20 in the graphics 25
portion, the signgghe satioved lectibiy prograss guideindersatiomanakdhe talrvisiaGigngl inrke
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Pl G wi ndOW PAB"RECH I'ng to a preferred enbodi nent of the invention, the
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sat el | i t ENPRALASIQ ap guigpt adapteq tq drivey display, ppiigr 18 a coplinyops, g ﬁ‘é‘??f'bmaﬁcd to

produce a picture-in-guide display on the display monitor.

DESCRIPTION OF THE DRAWINGS

The features of specific embodiments of the best mode contemplated of carrying out
the invention are illustrated in the drawings, in which:

FIG. 1 illustrates a program guide display in a picture-in-guide (PIG) format;

FIG. 2 is a schematic of a PIG generator according to one embodiment of the
invention;

FIG. 3 is a schematic of the organization of data in RAM according to one
embodiment of the invention;

FIG. 4 is a schematic representation of the Y U V components of a standard color bar

video signal; and



30 a single chip, the overall package size can be reduced as well as the
overall gate count and bus interface size of that chip. FIG 2 is a
schematic of the conponents of a preferred enbodi ment of t 26 July2002 on
provi ded on a single chip 21. These include a m croprocessor 22, a nenory
controller or direct nenory access (DVA) device 24, a random access nenory
(RAM 26, 35waysw3bsoni zation regenerating (synch) circuitrpcidssneis

anal og-to-digital conversion (ADC) and clanmping circuitry 30, a PIG w ndow
generator 32, a display generator 34, and digital-toanal og conversion (DAC
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20 Other decimation ratios are possible., e.g., 1:4, in order to generate
different sized PiG windows. The correct address for storing the video data
from PI G wi ndow generator 32 in the VRAM 33 is determ ned by, %W
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Pl G C|rcuc§r¥wggﬁggdlng to the present invention on a single chip 21

provi des a nore econom cal package with a reduced size and gate count The

i nvention reduces overall gate count by requiring only a single gate array
for each of the mcroprocessor 22, synch circuitry 28, DAC circuitry 36,
and DVA 24, instead of two gate arrays for each of these conponents on
separate PIP and hl' G chips as used in kgomn tel evision systens to generate
a l~ICx display. It should also be noted'that display generator 34 feeds
both picture information and EPG information to CRT 62 under the control of
pi xel clocl E 38 and synch Grcuitry 28 in |nuous stream of dat a.

Thus, a video (i.e., noving picture) ~ $M~
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26 July 2002 WD 991 38322 PCTI US99/ 0f 906 cl ock 38 and synch circuitry 28 in
a continuous stream of data. Thus, a video (i.e.) noving picture) inage is
created in an EPG display w thout a high speed switch. 5 Thz siag2ooped
enbodi nent of the invention is only considered to be preferred and

il lustrative of the inventive concept; the scope of the invention is not to
be restrictedvbooymanh enbodi nent. Various and numerous ot heermagobangenent s
may be devised by one skilled in the art without departing fromthe spirit
and scope of this invention. For exanple, separate RAM s could be used to
store the EPG data and the reduced size television signal. Further, 10 the

i nvention could ' L el . h Si r: ] ' t S
vel T, 0w ch PSR k%&?f%%\%@iﬁg%@%ﬁy‘gﬂ%%@ PR Y VAR o0
25 30 35 o 3{ang! by aEe Aracesions 2 igdhe evision. Thisis e wfeamediate sigpal

gener ator cooepvdrsemepmeagnlyousepintteledsipn systempbatiwgendhednplit sidkagndRGB signal a
d!splay gepeﬁgm@ﬁd§$@@cam@gsﬁamkxengjgnals to the out put in synphron!sm
wLh the oDl VRS, il A AHEPLEY phELY So3ul bl Rl opy 51 97
tel evi si on sYagfad colgpbas videgsignal. Gompgnantd ig e lyrpipgsics B jstgnal withhahkasizgatalyp ans
f or reduci ngybdmilgiste Comparenti6 is the chreinesigngl (6V). Clogparent f8datie back past¢hor i ng t he
{ ﬁd UE g g opi ]z(exjegi&% e thie @hida SighAl (—;U)g&av!ideb elahbﬁg.{mepé&ﬁptog&ﬁl BBthE Signdi & 1 i ev; ng
e EPC DT oL, ik i R8O 1L SR R L
di spl ay genet akhsclamping paeionof the ADGidamping ¢irsaitPOraduges distertionnn thedientle
t el evi si on sdugmg lforfekanple,hew Geqieharhoie mer detbotnck evheavighing tie sighala cont i nuous
data stream or defibrQuiRiR kthErade 72 &Eéffe@lﬂe'&i AR s?%la%r&o oY tor.
2. The picture-in- U|dekgenerat é&ic aim | np] enent N g sl _
“nt egr dbed P il Sepenides image The BG mndtveentmae trEerude vl bireds, | n
whi ch the extyrdzcitriating the sideo data befarBsendiog gdiethe DMA 24 for storage in the VRAM. To
decimate the video data, the PIG window generator 32, in cooperation with the synch
circuitry 28, selects, for example, one out of every three pixels and one out of every three
scan lines, i.e., a 1:3 ratio, and then sends this data to the DMA 24 for storage in VRAM 33.
20 Other decimation ratios are possible., e.g., 1:4, in order to generate different sized PIG
windows.
The cormrect address for storing the video data from PIG window generator 32 in the
VRAM 33 is determined by address mapping circuitry 40 which is preferably incorporated
into the DMA 24. Using the synch signal from the synch circuitry 28 and the pixel clock 38,
25 the address mapping circuitry 40 stores video data corresponding to each pixel on the CRT in
an appropriate address site in the VRAM for later access for display. This process is
generally referred to as “bit mapping.”
The display generator 34 includes a graphics generator which formats fonts for the text
to be displayed, icons, color and highlighting, and background graphics for the graphics
30 portion 12 of the PIG display 10. The graphics data is routed to the address mapping
circuitry 40 which, in cooperation with the DMA 24, stores the video data in address sites in
the VRAM 33 corresponding to pixel coordinates on the screen.
Generation of the PIG display 10 (FIG. 1) according to the preferred embodiment will
now be explained.
35 In response to a viewer command device 70, e.g., an IR remote, for a given PIG EPG
display, the microprocessor 22 accesses the appropriate text data for that display from the raw

text data in the data RAM 31. The microprocessor 22 configures the text data for display and



4. The picture-in-guide generator of claim3, in which the nenory conprises
one or nore RAMs. 5. A picture-in-guide generator conprising: display
controller configured to receive a television signal and re%c‘ﬁlép%ﬁ si ze
of the television signal and to extract el ectronic program gui

information fromthe television signal; nenory storin r &C

el ectroni §%‘ﬁr39ﬁ§.ﬂ%gg%de I nformati on and the reduced ?)Pmlgsegt ZF@V“I S?(Q] 6
signal; and ~— g July 2002 display generator driving a display

monitor and retrieving the el ectronic programinfor maws 36 MAR 2000
t el evi si ofpultisdhtext datd avith appegriatechddrensek fardligpdayt dfaheliexn ltagheMA Df forn a
cont i nuougtofkgt en theveaMOIxdered to produce a picture-in-guide display on the

di spl ay nonit i ct i p-gui.de generator..of claim5b furthe
conpyising a ggb‘él?g% gmng%rﬁcﬁé%@% @'ﬁ ?’fé' ?&n gty Qﬁr 5‘881‘18‘3_5@8 feact ngg%%ﬁ%%{fhﬁi xel
si ze t el ekPBRGHPATIgN AR, and the Vdep imagg of theMMGiwindow Hd, isisteed bictha VRAMSS@NdS
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tel evi si off*38F ;PF&PSP&%Y o1 the sergerbefiihe LB &k dhheidata foneach pixel smbedisplapedsan then
fi e!{lg in screenrizmrcfyli@iﬁmedfl?ﬁ%d 3Ewith an Addreéshottegfondingth tﬁiéll N%nd y-coordinate of
pi ctillr e- i Machk Srdt r ; eLyv a television signal;
extracti nﬁg&g‘f?‘gm C r%‘o i a%&g@égﬁ‘%%f)#ng‘%%sﬁk R%oaﬁf’ﬂ?é‘a eeq?’ si gnal ;
storing th foxsacl pixelyg sequenen apcletemmineddy ithmpixel dlegkot8 usingda sy t he
pi xel si zdgnals frére thedyach siraritry 2§nThis spichrsiggl ishenderd 69 dheivach cibdEgy 28
t el evi si ommﬁiﬂgg@lmm,_%g‘ SBRAE My thé ! fi&écpg the el ectronic program gui de
i nf ormati on ag& the téleviSion signgl fromthe rrennrt)}%gls_tori ng the
retyieved ele ﬁh8'ﬁ$ it b“r%@kfegta.sme regHrvecTesn fgldprifrma igy {&hatangnal in
t h;a i spltime g?afmﬁgnmdﬁffm basp fiag qupkmgﬁcﬁmﬁte.glﬂﬁm oftheEc@bh,dBuld be
I nt or mat | dted@@Coreifind £1d0Ké disPidy ptSE doBff ih i !
out put adagt e% t gléac[il;{hve a dis%_or gy n‘%ni ggﬁii n gfecob%t | %ug%gﬂ ég%al%é?&rpgat%t
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The net hod of The displag semesater 3t emveitsie tipital ¥diiVesigmilsdok eaihasixdlahe vupuan
si gn a; i thérh o ORDAE cirbitey 36 5n 8 E&itixﬂ%ﬁ&@&'stf&aﬁﬁh $pe‘i‘Br&Pttb_r§mﬁ|9&%e“. field
e PP siétufeaf e ptdyPsififla thet Showa i FIGT T 0R ¥ Sckedn ot R 62 The DAC™" ' "
circuitry converts the data to analog Y U V video signals. These analog Y U V video signals
are then converted to analog RGB signals by RGB conversion circuitry 60 in the television
prior to being displayed on the screen of the CRT 62.
In an alternative embodiment of the invention, RAM 26 is located “off chip” where it
is connected by a data bus to DMA 24,
Tuner 50, chrominance processor 52, RGB converter 60, CRT 62, and viewer
commands 70 are part of the television apparatus. In other words, these components serve the
dual function of helping to display the television signal in conventionally in a full screen
format and to display the picture-in-guide format. The other components are unique to the
picture-in-guide format.
The design of the PIG circuitry according to the present invention on a single chip 21
provides a more economical package with a reduced size and gate count. The invention
reduces overall gate count by requiring only a single gate array for each of the microprocessor
22, synch circuitry 28, DAC circuitry 36, and DMA 24, instead of two gate arrays for each of
these components on separate PIP and EPG chips as used in known television systems to
generate a PIG display. It should also be noted that display generator 34 feeds both picture
information and EPG information to CRT 62 under the control of pixel clock 38 and synch
circuitry 28 in a continuous stream of data. Thus, a video (i.e., maoving picture) image is
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26 July 2002 10. The nmethod of claim8 wherein storing the reduced pixel

size television signal in the nmenory includes grouping the reduced pi xel

size television signal into pixel groups that represent pacejuipRoentire

screen field and storing each of the pixel groups in the nmenory one at a
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@ 0 means for retrievi(n?g the EPG g%fér%nation an theg 2elev13§%n signal from the memory;

means for storing the retrieved EPG information and the television signal in the display
generator; and
means for feeding the EPG information and the television signal from the display generator

to the output in a continuous data stream ordered to produce a picture-in-guide display on the

monitor.

2. The picture-in-guide generator of claim 1, implemented in a single integrated circuit
chip.

3. The picture-in-guide generator of claim 2, in which the extracting means is a VBI
decoder.

4. The picture-in-guide generator of claim 3, in which the memory comprises one or
more RAM's.

5. A picture-in-guide generator comprising:

display controller configured to receive a television signal and reduce pixel size of the
television signal and to extract electronic program guide information from the television signal;
memory storing the extracted electronic program guide information and the reduced pixel

size television signal; and
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circuit configured to store the reduced pixel size television signal as video data, such that the video

data corresponds to a pixel of an entire screen field and each pixel is mapped to an address that

represents a portion in the memory.

7. The picture-in-guide generator of claim 5 wherein the memory is configured to store
the reduced pixel size television signal as pixel groups representing parts of an entire screen field

in the memory at one time.

8. A method of displaying a picture-in-guide, the method comprising:

receiving a television signal;

extracting electronic program guide information from the television signal;

storing the electronic program guide information in memory;

reducing the pixel size of the television signal;

storing the reduced pixel size television signal in the memory;

retrieving the electronic program guide information and the television signal from the
memory,

storing the retrieved electronic program guide information and the television signal in the
display generator; and

supplying the electronic program guide information and the television signal from the display
generator to an output adapted to drive a display monitor in a continuous data stream ordered to

produce a picture-in-guide display on the display monitor.

9. The method of claim 8 wherein storing the reduced pixel size television signal in the
memory includes storing each pixel of an entire screen field and mapping each pixel to an address

that represents a specific portion in the memory.
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