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In one aspect of the invention, a picture-in-guide generator apparatus includes a digital

tuner provided on a single chip. The digital tuner is configured to receive a television signal and

35 to tune the television signal received to a specific channel. The picture-in-guide generator
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configured to determine status of the video interface and the digital tuner. The tuner selector
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According to the invention, a picture-in-graphics (PIG) generator is prowded for
producing a PIG display on a television screen or computer monitor. There are generally three
- display types available in a television system using a PIG generator. The first type is a full-screen
30 video display comprising a real-time image of a broadcast television program. The second type,
a PIG display, includes background graphics and a real-time video image in a small inset

window. The third type of display is a full-screen graphics display.
FIG. 1 illustrates a PIG display 10 of an electronic program guide (EPG) comprising a
graphics portion 12 and a picture window 14. The picture window 14, hereafter referred to as
35 the PIG window, contains a video image of the television program displayed in the full-screen
video display, but in reduced size, generally reduced by a factor of three in both width and hexght

i.e., 1/9 the size of the screen.
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30 circuit that facilitates sharing of the RAM 26 by switching access between the four components
inturn. The DMA 24 includes buffer memories to temporarily store data input from out-of-turn
components between access cycles. The DMA 24 stores text and video data in the correct
address in the RAM 26 and then retrieves the appropriate data from a selected address from the
RAM 26 when needed. .

35 The system also receives a video signal from the digital tuner 50. Otherwise, it receives
avideo signal from the host YY. The digital tuner is a National Television Standards Committee
(NTSC) tuner implemented in digital circuitry as opposed to analog circuitry. One such example
of a digital tuner is a NTSC tuner created as an integrated single chip and is disclosed by US
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updat ed tSysten @H ‘tal\ﬂé‘&f ﬁ@ is ghe wpeg U eélp‘b'f gﬁt’@m r°g hedSH™Und used
by the Pligyegtore Batibtuness 8¢loand 383 Brovide indepepdent wéetsw feééur@emlngmpa%u ded by
t he The tuner selector 305 selects the video source for the PIP/PIG dxsplay that will be created by the

30 PIG Generator system 350 Since the digital tuner 303 is less expensive and generally lower
quality than the tuner 301, the digital tuner 303 would not usually be used as a main picture
source. The PIG gen‘eratio;i system 350 extracts EPG data from th_e;video signal and reduces the
picture size and stores the rgSultant text and video data in the EPG memory 309. Ifa digital tuner
is available to the system, then the EPG system tunes the digital tuner 303; extracts EPG data;

35 and stores the data in EPG memory 309 anytime that the EPG is not on-screen.

FIG. 5 illustrates an overview of the host tuner operating with the PIG system. In step
411, the process determines the state of host system. In one embodiment, the state of the host
system is determined by ei_érhining a series of electrical control liné,:ls such that when one or more




20 host system Furthernore, the digital tuner 50 is of a lower quality and
cost than a typical NTSC tuner. of a host system Hence, the digital tuner
50 in the PVGOY&Mar at or provides a | owcost and effectiveCT/US00/22384
picture-in-picture: (PIP) tuner for a ™ or a VCRmot: otherw se equi pped.
This can prove to be advantageous to manuf acturers of TVs and VCRs t hat

want . t? pr :ﬁhﬁj& llsgéﬁlavgé ‘1&%939 tl* ﬂg%loéfts?/st&ﬁ 1s§>o§1 xi%&) él¥ t r b ut Plad;%%

pr ohi bi t ed [oY0) conce 8P one
such inple Pﬂ.’y Praminpg Bﬁeleﬁ’ﬁlé’“‘ﬁ EYI?‘EPR!O&F"QMSEI
t-uner 303 isysiemdo lha RIG S)@Eﬂpl‘&bn\mtt#wm signiiS supplied Btthc hest system ipdetacssd,

i nventi oln tBe)hI%ttssmelﬁSis Povkered 6. 393an6ﬁlélv¢:ﬂﬁ>dlrﬁBiERBé\§|tﬁd8tof\'théjﬁ6§t% A8 lis ]E 0 a
tuner sele ourc or
Lhe P15 Pt Cormape ﬁgﬂf Foptiaficht o SRS Sty ?%f*‘s 1 fer
350. Since P Wé“ag aa"’r‘mll ?s§ s’fsé"é‘éa‘éi'ﬁ%%‘é&!‘ﬁp%ﬁ

qual i ty thadpsehen tﬂmmmmsﬂs smhenchﬂ)gumbnaeumewsoahwm@bfrtm hmtsydtény ube used
as a mai n plectmined bysthd mﬁﬁltor'lﬂi@rﬁ‘h GFgenanple) 0 ﬂxe&ﬂ&ﬁt@f@@é@m%ds%%&efﬁﬁ dat a
];(ragm E fod VIMC% w%l’gg% a“i&ﬁ% Eﬁﬁ tlS%&W% &re%% é"?&a‘%}% uner is
avail a gé{nﬁ@%?ﬁsém mis 8tﬁmf ipedt 8&%%‘%‘35’ ’(fﬂ@ “%Pi“ﬁ?‘tpéﬂg’%??éﬁis 303;
extracts EF’@W%PSW%CW%Q)@EBO# %‘eﬂ’eﬁné aispecEp{bl respense/is S0 framyhe host t hat
the EPG i s spgtmahensthe basnsysteinGs deferinined &l begioagreabn.over vi ew of the host tuner
operating. W t hfihaRodehysteddispowtedloR, a§H&E}m1ﬁ’eﬁ}nstéﬂlﬁ3 Rﬁ? ALAks: t he

state of gl i iyl el (D DT e =

deterr‘r? ned m}/ exam m‘t/% a_ser

one or Snor dUer i tyged fo tSWWC“FWM%WMWH@ﬁGP Inisep41hahee a
"1 ogi caI Idathlsdzmcthbstd, ystep 42, ithe deieseettothe EP& memarpt i vel y, a si gnal

detector det erreféififig bR tSKIGL £, 11Q§ Eg:m&tthﬁﬁm%ﬁmm'pﬁgll&gﬁzetvfﬂe@%ufée(?&

Celevisi on S Sffge"%egr*‘* T i

tel evision
systemis p 'sFrﬁena" H’%’rgeséﬁ‘bﬁ‘ﬂ? meH0, SimilarlytheR1G generatorsysiera 350y st em
is 5 dter rﬁfqutfsbbﬁ H%ﬁnla)’dp the displartypé ﬂqjﬁtméﬂ? @diich rprovides W imagdsao dvar e, or
both) that disphgspe.ts commands to a similarly enabled host system and

receives responggs efii 80 Meﬁﬁjf Dof t&a?‘%gmg%ekmem giréqu ggraﬁeni and

t he responses receiy m_. S by t he
noni tor pr ogw % tﬁ Mé‘me’iaﬁ“{gﬁé%ﬁl’PﬁWibﬁtW ocgssgm
status co te Bf %h@smw%a;sq sten Al dllvstrated dpbiess 6, hysexpmingigwenitralilinks ar a

pr edet2sr m rusitlg amwnidr préprarh. 1fi thetelevision qwivefed Sh T dbtsrmiRideH Bep £53, tHen BR

power ed of f ock@ﬁ&!ﬂﬁmesllﬁ &t@ft&S@Di?ihE Mevgfoﬂg{ﬁ?&lﬁs%&g?mo@e RN Sdree gm}o i 8l te%r% e host

conmand totltxahftﬁté?vs tﬁﬁ 3 CCess, res ge 'S .sen

system then Hode % Fcé"'ea TR HERE o D & "B RS Wheaimagg of atq‘l‘é’dhost
systemis pONETEPrasramdisplaxedgn theeniiry telewisiomdianiay. If the televisioniPid fiflb eweanot
extract mode, then the host tuner in the television continues to handle the full screen television i images

30 for the television display in step 461. Also, the auxiliary tuner is tuned to a data channel to
receive the television signal and extracted data is routed to the EPG memory (step 463).

If the television is not in full screen mode, then the host tuner in the television is tuned to

a data channel to receive the television signal and extracted data is routed to the EPG memory

(step 457). In step 459, the auxiliary tuner handles the television images for the television

35 display, in one embodiment, for a PIG display to include a real-time video image of a tuned

television program displayed in a small window inset in the larger graphic guide. However, if

the host system is not powered on, as determined in step 453, then the process connects a pre-

assigned tuner, the auxiliary or host tuner, to handle the EPG data and the other tuner to handle
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data. If the host systemis not powered on, as determned in step 413, then
In step 419 the host 15 tuner is tuned to a data channel to receive the
tel evi si oryGom3sdp contai ning data. In step 417, ‘t:hes datPaTiUS0ARI¥Mact ed and,
in step 421, the data is sent to the EPG nenory.-Referring back to FIG 4,
it is preferable that the tuner 301 provides the video source for the

di spl ay- ¢ PRt eyisa prs ipbe fision Gpl o e SPpdPeny Bire SRS Rhpridee 1 0

di spl ay 3awxiliagt tpdrethe gigital n@ermochagaﬁ@s EPGrdafethtbwmbemwtﬁhwm he PI G

di splay tBeifighéf Bwedualityttiigneths hbse einer is Jocassihed!to hamilé the EPGhdata withele t o t he -
f“elsgl ?Z. g&fév1s§1§ff 16 ehdubelbBise R Kot ﬁﬂerqmm{éaeawpaﬂmaas tcpﬁanaxﬁgl;éwgg:slc%mg; ;R a
auxi %’l i ar y{1 ﬁ’é’fl ’m?gﬁg{oégwﬁegel‘"é“f%gsln haly 3"&15!‘ b G%C[wsmn 1%%0%%%0% state of

tel evi si on, sReferring bagk e Flp 24‘1"1‘4’4‘?‘&&4 Y%E‘E‘éb(hr gpdpr)gynehronizatien sigpalsiafty cont r ol
lines or st ﬂ&nﬂgvﬁermlgnzﬂ proviged by therhost fun¢riand toeted tai the synch eircpivw@Betheon, as
det er m neﬁ'syh@arﬁtv% Is dxbidted fhitn thRESHY 6Nl 9d6s BHsébARd ighab(CVBS} Rused f t he

el ey 1 o idkn ek SEHH RS ecltudr, T6L SR JRARy TV Rupikf BpobAP

t el evi si ol "} 1PEVT S

i magl? of ok Afedhe P‘é?@l?F’é?%W“ﬁPbﬁ‘Féﬁ*}“dlyscﬁP %‘g ?fﬁa?%xeémqeldéﬂ’la@? P si on

di spl ay. the strben. t Bleowiosidinatej cormesposids|td theeancline npber ofithesrreencanddha Xt uner in
the tel evéo%kd?ﬁht&&&%spah&&oﬂ@pﬁmeiuheachuéahlmar een tel evision imges 30 for
the tel evisi o, di;3 @ﬁohgftg i t%ﬁl@ofr&llﬁxgdx Eth%{@%lgf)ﬁ@és&%ﬁ{a%ﬂﬁzuned to a

oo sesen et 1o L VAo LBl e oy b 3 oot

to the EPMRasaS Teaengy
t henlt he tnosertedimte @ strepnt ¢feixg@l wiriplss by theanalogyiodligivg! converer (ARQLHlGelPe 0
recei ve t OvBS&lpaliisSfireiprodegsadiby ha DOxtdniprath anti dameatit gain certtroti3abao rddeceEPG

menmory  ( §hibRiofl Mthe sigdal &Wf&%m@%mhémﬁﬁaséﬁa%bmmsmlﬂgel evi si on

i mges for the te eV|S|on 35 dISp ay, i n one enbodinment, for a PIG display
- to include88 8l -tine video | mag a tuned teéleysi am di spl ayed
inasmll w WH%)W$%§%‘1°dﬁfrﬁ2FWé’eF%ﬁh§€ﬁg“ﬂrs§ﬁ?"? E"egﬂltﬂé‘g“ﬂa&g‘(/gﬁde ‘F"r‘I’]st he host
syst2om i scamespopdingtoscfuld sereeayidie irsagei TePIG wisdowgend@or 12 vereiven the ﬁm@eb Sss
connect' s QU Adeosihhal 38d! reldbide the dviral qfumtd A by deEinlaffg the wides dath befbrend| e t he

FE&S?@?O%QE‘%QES Fia 140 ?Age,na% oy aifcRn33l, %@ﬂkgﬁ/mgsm 1 the

‘one nt he
pr e-assi gheyideqdaia, FBK%‘H'@ OV §RIFA A “?‘i?ﬁ e ty"PP’l"é‘H Fmi"b @ e{ef)ts’handl e
the EPG dfut exanipte, orvicut afivieyl tmespixelsahdongioyt af gyery thFPérscaﬂB’@Fﬁage(ﬁl Joter quality
t henad he Listhen defdithis Satd foth@ BMAYRESbr §toragh irRAM 26h ©tliePecitastmnwmtios atehe

L:Ing?/iasj[ ﬁ@f’sg{’ ngé?qslur ﬁg{{&%ﬁn&&?mmﬁtswmm&md' ately available to

reen r.the tel | ay when
the televisio ‘?‘?“ﬁ‘if\?&%drr%saf%ﬂm e‘P?‘i"Ha‘a% IE yindpyigensra ?‘hLﬁ in% IOané |
vertical 2disdeterchined py addrestmanping sireuity 40ivhich llss)rfef?rebly ingerperated E‘Fﬁt{* i deo
si gnal prpuiukag thy synol siga tfrolthe syreh dircubteyt 28lartdathe pixel clgakc38, theradddessr y 28.
The s1SYNfaaith U0 46hiedideoth bRRLRADE @TapFRINEORT RBkpptiyitae Daseband
signal ( C'V SS 51% i the QAM for later access for display. This process 1s generally referred to as “bit
mapping.”
The display generator 34 includes a graphics generator whlch formats fonts for the text
* to be displayed, icons, color and highlighting, and background graph1cs for the graphics portion
35 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 RAM 26

corresponding to pixel coordinates on the screen. -
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i n video decimation by the PIG wi ndow generator. The synch circuitry 28 is
coupled to a pixel 10 clock 38. The:pixel:clock determ nes_the x- and

y- coor di natWa0WB6¥ach pixel to be displayed on the scrediETH§Y22384
y-coordi nate corresponds to:the scan Fi.ne nunber:-of the screen, and the x-
coordi nate corresponds to the pixel nunber in each scan line. The video

portipn of theGempiton vt tePId a@ﬁmﬁ m@(ﬂegl)taaboralugwmﬁéanuoam&hosﬁas Bfdscnt OM a
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t he Si gnal mMAM,zsirmcexam@Inﬂcmb@wsio% S LG Yred L Rt dafadomsphs) uﬁu:@utwlen
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treamto 1 ié"{*g@wﬁgﬂ sl B R loplag P D VRL kPl ROk HrHE 0
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bef ore segaphic poitioh 02, aiiethENBeaihag et 1RIPIG AdRiow14] i8 storét] dvidedalhea 33 itheé on 33

of thgy Mmzsma&%em&e ﬁiaglswa gam%m uwas A?Atﬁnmtﬂma\aa&@seﬁfaﬁﬁlﬂg 32, in

cooperation V\At o,ge OUt of

every thr ctliond Ao BTwptT oty 28 fotestes i e ugAed oo af e ideg ua
ratio, 25 @A o §¥eptg an imere fog display on thyxreonpf theiCRE 62. sfhsudafgéormhm 26
O her deci welel displayad ion Sheasceeen [0 steteth lag videe dgta,33lin4he RAM 26 avitht n gldresy at e

different & %n&h&o%m%@ I&8in&e of ﬁ&tplﬁ@gﬂ 88 Scridal Tﬁé@i lﬂgge'h&@toy iﬂeo data
from B G Wade 0 ek aLl P BN N e
ot T

mappi ng C|rcu
Using the g%ehc% %FY“F'PIB%“&% %?HEW“H%“F‘&E%'P?‘V%"' srﬁé*fmaéthﬂ ock 38,
the addreswn®0 mapping circuitry 40 stores video data correspondlng to each
pi xel on the CR_lEhddgh&fisﬁ@@faElﬂlidﬁ&x@the&ﬂﬁ'ﬁe@&éen&lel@orlﬂ&rﬂemﬁkmédd%nétﬁi@r

access for.di tal
BP0, " ‘ibﬁgﬁ Tdfmhozlhfegésg{fa%ﬁ%éﬁresg BE8, Jnﬁ t:‘?liﬂe%greé eratorétém ch
for mefS f oHhPRe HIgs SBB‘E‘Y Progessipg.co %@ngg?blzf exch P"f? wps HRtaresRAles ght i ng,
and backgrbamdie gntizpseress. f or t he graphics portion 35 12 of the PI G di spl ay
10. The gr aphi The ﬂi‘ffl@ h%%c‘ierﬁﬁtlliedutbﬁs H@mm@%éﬁgﬁé agwd;:;g;&omeﬁcﬂsb whi ch,

i n cooper agipipyWohtird B VMR s ﬂals%&&igﬁ ﬁdﬁamgﬁ AC cfie &ﬁ"ﬁ%‘t % es in
the RAM 26 ndi X es 0 reen

01/ 13630 #&%’?ﬁ%@&‘gﬁg‘lﬁ%%ﬁ%ﬁ °6ﬂ‘s@?y?"h eﬁfﬁ“&?@g g\f FIG 1)

accor#fi ng to alhaaelieaative gmbesimen of the Eyention, RAMGs terdﬁ‘oﬁlc ” whegp mxs nkw be
expl ai ned. connectedbp @idste bisco PMA PAVRGR converredl 60 ©RTU2, and vigwer domniabidy 70med e, fora

given PIG ﬁrﬁﬂ'ﬂ?&&eleﬁgﬁn apPaffRP 1P 6B&SRrd< %xeé’é?& ShchisisBYe ARRLAFMALE of X1
data for t %mﬂo%?spﬁ ¥ the t%‘nélé‘ne s1£naY\{n cgﬁ(\;eng (%aﬁy in'a full screen format and to display
the picture-in-guide format. The other components are unique to the picture-in-guide format.
30 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, digital tuner 50 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
35 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., moving picture) image is created
in an EPG display without a high speed switch.
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5inthe RAM 26 in FIG 3. The m croprocessor 22 configures the text data
for display and routes the text data,, with appropriate addresses for

di spl ay of wblygnissxt, to the DVA 24 for storage as vi decpciseo28384 n t he RAM
26. Al video data for generating the PI G display 10, including the text
and graphics of the graphics portion 12, and the vi deo inage of the PIG

w ndow 14, red, as vi 33 in the s descri bed above.:-
The displ a ggﬁégﬁﬁcﬁ?e%f °ﬂW‘°85§§)§F eB‘FP"v%Ft”HIyt‘P? ‘gﬁfﬁf@s@ PFEBJF‘F']Mi rcuitry
40 and sy# ivg of e inyentiye caacezts@egcomef the inventign s nas ¢ beomstistedstoshich he vi deo

data 33 i embddiraerRAVhRfs tadl mieeaiug other ammmggmefito magl bs ddviayd bnodekillsd gk of t he .

CRT 62. meﬂﬁ&.ﬁdépgﬁm 6l i ﬁitmdseoﬁa%fﬂkssweﬂﬁ&pp&@x iifle, SEF aﬁa?erkmsstor ed as

deg dat Bl the x- and
J- cotr i il tepediafions {0 il il P ”%ﬁ%eﬁla o 15

accesses PW%E?%BPF"&%‘@‘%]E‘PW’TWWWWb?n"éhi theADCDAEquence as
det er m neshdNBlshicer cpild be eliphinatdd. 38 and synchroni zation for pixel output uses
the h- and v-synch signals fromthe host tuner. Although it is preferable
to store the entire screen field or frame in RAM 26 at one tine in a bit
mapped fashion, |less than the entire screen, i.e., only part of the screen,
coul P pe stored 20 at one tinme and the dlsplay processing could in effect
be executed in pixel groups that are snaller than the entire screen. The
di spl ay generator 34 outputs digital YUV signals. The col or space converter
60 digitally converts the YUV signals to digital RG signals. The DAC
circuitry converts the digital RG to analog RG signals for display on
the screen of the CRT 62. 25 In an alternative enbodi ment of the invention,
RAM % is | ocated "off chip" where it is - connected by a data bus to DVA
24. ROB converter 60, CRT 62, and viewer commands 70 are part of the
tel evi sion apparatus. In other words. these conponents 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 ot her
conponents are unique to the picture-in-guide format 30 The design of the
PIG2 rcuitry according to the present invention on a single chip 21 -

provi des a nore econom cal 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 mcroprocessor 22, synch circuitry 28, DAC circuitry 36,
digital tuner 50 and DVA 24, instead of two gate arrays for each of these-
conponents on separate PIP and EPG chi ps as used in known tel evision
systzs to 35 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., noving picture) image is created in
an EPG di splay without a high speed switch. -8
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WO 01/13630 PCT/ US00/22384 1 The descri bed enbodi nent of the invention is
only considered to be preferred and illustrative of the jnv | concept;
t he scope o¥OPHES3Ivention is not to be restricted to su#%%mnt.
Vari ous and numerous ot her arrangenents may be devised by one skilled in
the art without departing fromthe spirit and scope of this invention. For
exanplie, sepanmise RAM s 5 coul d be used to store the EPO data and the
reduced size television signal. Further, the invention could be used in a
digital television %r.ansrr.i'ssj on systemas, wel |, i'n which case.the ADC, DAC,
and VBl slicer ‘coul Pls%“eé*mgmdﬁaﬂsfvf@ Plytemyfer use yith 3 iclevigipn mogiior, e pigtpier 1\
01/ 13630 P@FguisogEhazRBsysiemn cOmpIAR: 1. A pi cture-in-gui de generator system
for use with a adidiaMusdrprovidediod 2¥ingld dhép 4atl edrifighred toTe@@ivied eel@ysivaysignalandy st em

conpri si NG, Qindhd kfvisiin sionGEcele @b adbshif bhdnmi; N9l € chip and configured to
receive a televl 5438

n skgnal _and. to fune the television signal, received to
a specific chaf&® nﬁﬂ’kﬂ%ﬁ%"&ﬁ?ﬁf%ﬁpﬁ%{’&’é'eEg%‘?v?s%c[?rs _gl[tg?eldg%%f‘\?gﬂ‘édf é'\/i si on
si gnal tuned t ¢ wnesselegtericoupledtgibs digital fupeemddhs wWdeintepiatsAnd gonfiguraddo di gi t al
tuner and tdaermihaaud afthevidac mtenfack and the digitaladhet, the talet elentonentpitadnesfthé t he
vi deo jpnt erdi@gRorPsighals Peidbdihyl (B dilrihl Biner dnll thelvitidB intGRL &P ordHd diddrirRAe Of
the 10 teg I.sion signals received by the digital tuner and the video
i nterface based_on the determ ned status; display controller configured to
reduce pi xel sidzselaasformgertcem%mﬁdwgwshmseﬂgwié@awﬁ?swemmﬁé:‘tbee| ect or
and t.o ext maet secorindimextragielsgirauin pyograte guidd information firofmthmoutivgedrglepision ed
t el evi si ongjggalgnal ; 15 a nmenory storing the extracted program guide
i nforngtion an | ' evE sl ' I : Lspl ay
gener ator ret n%e%%jfifﬂ;gﬁi 5 Slled B bk R BBy Bl
t el evi si on ©EAHILY uppl ying signals to a tel evision nonitor in an
ordered conti niaslisplay gengratar petugyingthe C%Fmoaamg@ﬂmm@mwﬂgmﬂéeﬁkwioay on
the tel evi 3igadl an® Sugpbfing signals to a television monitor in an ordered continuous data stream to

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

20
2. The picture-in-guide generator apparatus of claim 1 wherein the display controller
includes a VBI slicer configured to extract electronic program guide information from the
television signal outpuited by the video select box;
25 3. The picture-in-guide generator apparatus of claim 1 wherein the digital tuner, the

video interface, the tuner selector, the display controller and the display generator are
implemented on a single chip.

4, The picture-in-guide generator apparatus of claim 1 wherein the tuner selector
30 outputs the television signals received by the digital tuner based on the status of the video.
interface being off, such that no television signal tuned to a specific channel is received by the

video interface.

35
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20 2. The picture-in-guide generator apparatus of claim1l wherein the
display controller includes a VBI slicer configured to extract electronic
progr am guweeriiesor mati on fromthe tel evision signal olRGRWINRIBA t he
vi deo sel ect box; 25 3. The picture-in-guide generator apparatus of claiml
wherein the digital tuner, the video interface, the tuner selector, the
di spl py controkl er ' . Ak ' .3 .single -
chib. 4. “The' ptct uﬁ%"%ﬁrﬁzﬁg’g@ ARSI Blef on s FRIR iRl ! 12
tuner sel SUPBFITEHdRRORATE RARCRW BPPEHY si gnal s. recei ved by the digital
tuner based onregdidngs frstiglevision pigna) byja digitgl junerif ace ‘bei ng of f, such that no
tel evi sion si giging thefied televistonsipalirédeived tvaaspedifid chainellsyi thedigieyf ninke Vi deo
Lt erd ace. 30 dedplaig sl bbd b il ! bl i ik, 2 YR30
1. 5. . i.ctiwe:in-gui de display on a
Lol evi i ortOHRAFTLP Fseivhgsediis eyilbE %8?%33{3%%#3?%??% he met hod
conpri sing: r et kriielgoupyting ene of fgi frstopndssegend) telsyisign #egale hased ofethe t uni ng
the first deerminedstaus;si gnal received to a specific channel by the digital
_tutner; 5 de% ﬁr@al_mﬂgg,i,_étgimﬂgfoug,ﬂ@eagleﬁgengm;t al ‘tuner and a vi dleo o
i nterface, eyl or f . 0. € t el evi sion
Si gnafoat uned tec})‘\‘{rfié:l gﬁ%ﬂ{‘%&%ﬁgﬁﬁg‘?ﬂ&d&@ eoglgfovheﬁhg &gﬁ{ﬁ\é&eﬁ%ﬁﬁg e of. the first
and second t el SRARS; R =xtpeprostpm Lupge dfo °“8‘§¥/@Ffﬁdﬁ pé’iegf‘@st,ele?”é’ﬁﬁci ng
pi xel si zesigahl;t he out putt-ed tel evision signal; 10 extract electronic
program gui de refiie@hght eleétronic@progidhegwidd ipfoirhAtidn t (Réredicedpisd] GiRddelevisioh O | Ng
the ext rat:sgg%gkgl{dogram gui de information and the reduced pixel size
tel evllé5| on S|sglnall N r'etaﬁl ev%ﬁpg. t he el ectronic program.gui de infornmation and
the rBduced piSTERYIEE SERSIP B iFeTisioR moZjigr g onderrd ComiBuchs GRS ERmIO BRANEE ¢ o
t el evi si ore midwetiweuidedispleyondes telgvisiommepitssus data streamto produce a
pi cture-in-guide display on the television nonitor. 6. The method of claim
; gl meglelog ts ihes.slt a‘mé?mt uneéglfnq[dt&%laﬁh -g%ei_eﬂlttﬁé §t§tﬁ@?ﬂt§e'ﬁﬁé°o iHake i \GFE wfﬁ@mad :
. S . nel..by. .a .vi de - ace is no
receiyved. s‘é‘i?“g?e?‘i“ﬁté’ mEAST egfo cﬁpgcllzr% é“’%gp%?}’{d ‘%nét% T gstn%f 1'eeF%%ird'si on signal
IS s Oectively out putted ' : '
7. The method of claim 6 wherein the first television signal is selectively outputted

when the status of the video interface is off . -

8. A method of providing a picture-in-guide display on a television monitor in
25 combination with a host video system, the method comprising:

determining mode of a host video system; o

tuning the host video system to receive a first television signal for a specific channel based

on the mode of the host video system; B

extracting electronic program guide information from the received television signal;
30 storing electronic program information in memory; and

retrieving the stored electronic program information to display a picture-in-guide display.
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when the status of the video interface is off. 8 A nethod of providing a
pi cture-in-guide display on a television~appitor in 25 conbination with a
host vi deo WQ/e¥I330 t he met hod conprising: deternini ng nodCTAS0ZAREt vi deo
system tuning the host video systemto receive a first television signal
for a specific channel based on the node of the host video system
extragting el egt ronnﬁu;yﬁgqr wﬂﬂh&@&g&{%l on fromthe received

tel evision signal; N qé %@’Pﬁ ectronic program.i nformation in nenory;
and retrieving ’?cﬁié""@taé? SuEt oni ¢ _programinformation to display a

pi ctur e-i n- gui deduging ghepixel sizprof fhejtelevigionsienphs Been Replaced C L 14 111 11
LT 1 LT sfotihg fhe rédubdd pixelsizel telbvisibn $igral inlthd ménhdry;l | | WO 01/ 13630

PCT/ USOQl 22384 retfieving tha@1eb®dnitftogthm Ghidk MfSmiatiér HthCR—Pisiof isiphal fopf MV N9 a
televisi G | e nal ;~ reducing the pixel size of the television si gnal
storing t h&*Fetuced pi xel size television signal in the nepory

retrieving the Sorigthegrcredsh ?Y&P%Eﬁ?'@&?ﬂ@“ﬁ ﬁf”S‘?‘Wé‘E?”@ﬁdg‘ﬁEFlﬁvﬁé’ntséﬂné\W@Fon

si gnal froudisplaggenemmryand storing the retrieved el ectronic program guide

i nformati on anGujgifing e @lec@dnprograd hidk tfériRtiorldndtheélcigidf sizhall fronfthd
suppl }png M;g)ﬁ L&%&g&u %o‘&ﬁ%ﬁﬁ&ﬂu hﬂ%d@l@%ﬁﬂ%ﬁk{&ﬁ{ﬁ !ﬂgmkf drehf"
signal from or to gut a rrve a
tel evi si on t“blprqdﬁce R ’h%‘ﬂﬂf’s' Cid “é‘fertﬁlﬁﬂf’ Pﬂ%‘F"éd to produce a

pi cture-in-guide display on the television nonitor. 10. The nethod of claim
9 wherein the host TheGsuthodysElaim 9 Wheteih the Rt videdisyswiniis Htelevisioh monkbetheSi on

nonitor in ure node. 15 11.
The hodgé#@éﬁh%%l%gin%lu&ﬁégﬁmggﬁn%ﬁ g‘?l%aéa@%ﬁ%ﬁgﬁldﬁgc t gé'tuner of the host
systentto the television nonitor when the television nonitor is in full
screen node; ard- cofhsarsthod 9f elpimpl fduthen pamprisingr to a di spl ay controller,
such that el ectcomrriingnthe gmenofghs kbst sy2emi o fther talervisiom mosita whea thecwilenisign st or ed

in the nenpt{oﬁ,torjlgmf[ﬂpgc%mgagj claim 10 furt her conpri sing: connecting
the tuner of t h a%%ﬁ)tnﬁépytru erabgdi%gl ?gon?r ler,s ch tﬁﬁt eY“EE@mé hrggllm%lgm esI on

nmoni t or .
20 mformauon is extracted and stored in the memory.

12.  The method of claim 10 further comprising: :
connecting the tuner of the host system to a display controller when the television monitor
is in picture-in-picture mode, such that electronic program guide information is extracted and
25 stored in the memory; and
connecting an auxiliary tuner to the television monitor.

13.  The method of claim 10 further comprising:
assigning one of the tuner of the host system or an auxiliary tuner to be connected to a
30 display controller; and -
connecting the assigned tuner to the display controller, such that electronic program guide
information is extracted and stored in the memory.

14.  The method of claim 11 wherein the auxiliary tuner is a digital tuner provided on
35 a single chip.
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Is in picture-in-picture node, such that el ectronic program guide
information is extracted and 25 stored in the nenory; and connecting an
auxiliary wWOomn3a® the tel evision nonitor. 13. The net hBEI/B$00@238 m 10
further conprising: assigning one of the tuner of the host systemor an
auxiliary tuner to be connected to a 30 display controller; and connecting
t he si gned tuner _Adisp, ] { c_program
gui dgis i nf Qr na ionA?’fsgt}%égltﬁrégdcdt? %ﬁér?gg%wesg& F%evﬁﬂ}%qﬁ%ﬁnﬁnﬁ&@%m%&ﬁet hod of
clai m 11 RSP &YSHPT e PGEIP 11 EIPSF SBFTRiPT APB2BYFOIPESIPE't uner  provi ded on 35 a
singl e chip. -adigimhiugeriprovidedorna duglerhiRant eanfidured tofreceive 4 first televikips signal
111111111 %3d & thde té¥3e3¥isiba bighhl RCdivddi0 @ spadifd 4hahndlb. A pi cture-in-gui de
generat of apPayiliNfiel Qhiehi3Gnifuled helefleBUcShARe AT diftal b e ARSLcony | deO
system thelﬂgl.cture-l < Hl-d-eﬂ)geperat OE): apparatus conprising: a oﬁ gl tal
tuner provF ﬂmbﬁ\gn&l?ﬁ’\% L ergia e ®int i qured to receive a first

tel evi si on si grinmer selestpr ceppled fethe digitel dpney anglithprhost videa sy st andeepfigurpddo speci fi ¢
channel ; Hewmiinsdtatis of e viigs intarfacecuni thg digttal threr, e Oy leatos@tmtcbnt 6f thyi Si on

si gnal ande)tyisiddiighats AR e ECHNHe dibRll firkrSdnd RheSVid30 fHterfaBChusdEsh thddeferiiBE fiC
changﬁ]l; a tuner Selector coupled to the digital:tuner and the host video
syst and® S’nf_i ured to determne status of the video interface and the
digital tuner ,d‘ﬁl’%ﬁ centreer confjgueed it redise pirelsize pftheseleyisian signal epuitedby e gnal s
recei ved Ilnyet selecidi gidtaé¢xtrct lectranibrégnan guidsiofoimtion fram¢helpmtpatiedaeietisien

det er mi nedignai0 status; display controller configured to reduce pixel size

of the televisi | : . . Lxtract
el ectronic r%@%‘n%gﬂagﬁeg ﬁﬁ%%n%??%%%etl#gﬂg{ﬁogu f{eﬁs?%dg e |utse?%l%é( si gng,;
a nmerdry é”t“gﬁ‘ﬁ‘ igngleandsy i ¢ act ed program guide information and the reduced
pi xel size 1Bdisplapgénsiatonretrieying the eleptepnic Rivesass gujdejefonpationandthgtelevsiphg t he
el ect r oni Gighdl G@pplyihg sigakds in'sh @ideidd contimdds datestiesh @y podade a metgedh-gaidopl yi ng
signals i g al%ordered continuous data streamto- produce. a picture-in-guide
di spl ay. 8 . The picture-in-guide generator apparatus of claim15
further conprising a display- type selector cqnfigured to recejve signals

from2Phe di spllay elcwroin-eaiig gensrasay ﬂEHaSP“{sﬁf-;"l%éégV@EF°°mP“smgad‘SPlay‘ '
. type selector configured to receive signals from the display generator and to supply the received

signals to a television monitor to produce a picture-in-guide display on the television monitor.

17. The picnneein-guide generator apparatus of claim 1 5 further comprising a display-
25 type selector configured to receive signals from the host video system and to supply the received
signals to a television monitor to produce a full screen display on the television monitor.

18. The pictureQin-guide generator apparatus of claim 15 further comprising a display-

type selector configured to receive signals from the display generator and to receive signals from

30 the host video system and to selectively supply the received signals to a television monitor to
produce one of & picture-in-é_uide display or a full screen displa:y on the television monitor.
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signals to a television nonitor to produce a picture-in-guide display on
the television nonitor. 17. The picture-in-guide generator apparatus of
claim1 5 fYPOHBS3&onprising a display- 25 type sel ector E@Hg 0933384 t o
receive signals fromthe host video systemand to supply the received
signals to a television nonitor to produce a full screen display on the
Lelevisi on moniyOr A d&hod irplicihdd fiotd-ilh e SRS BleviBBR ot SRl o ©1 21 M
15 further conbrisin Igchl)rs‘ﬁée}aé}-o ttvy‘%e S{?l _e%tEor cgn,_l ured to recerve
signal s frBm e%"s%f’ay,g"e DALV PIT e rRRe) ';?@?‘Bﬂ%?% from 30 the host
vi deo syst em aff§eivinsadtledsionsigogl by asieital wRes r ecei ved signals to a tel evision
noni tor to protwing thetelewiion sipnat tegeived th agprcifie chanagll by yhedigital fudérd Screen

di spl gy on theréc@ilvﬂlgltlﬁ tSIBViSIB ik tuned3 a-sge’eifilelcla;:ﬁﬂel dndlpkovidkd bf 3 hdst bidkh S VO
01/ 13630 Pg;SI SO0l 22384 1 19. met hod of providing a picture-in-gulde

di splay on“a tél evision nonitor usjng a picture-in-guide generator 'with a
host video sysEoFActRgRnehERnzgtonsignals g the rsesive teleyisipnsignakimned ¢ma spegifial by a
di gi t al t uehannel prdgrovjdedhy theostnidgosysteamgnal received to a specific channel
bK the di gijt al rdduéifg pixél size 6Ethy febgvddidletifbiii Pén Beipibhl thavred to a specific
channgy and pr uiAegecRni . .synchroni zation

Si gnaFdé fromthe r.ecﬁ%@@%ﬁ%&?@?@%@%ﬁﬁq%ﬁé%‘?egwé&gsﬁ)%yéfg% ?lc?o Channel
and provid 1 MM e host vi deo system reducing pixel size of the received
t el evi si on si gpfaring the gxtrasted pragrans guide informatih apsl tthecreduced pixelrsimeitelevisiagr am

gui de i nf osigead;i on fromthe received television signal fromthe digital

tuner; storingdfiQifpthd el ﬂﬁa%%ﬂ?dgii{r&ﬁm{i]&gfaﬂﬁ %E%&d@ﬂ%l §inSabagyced

pi xel 15'si zegle ,g}]/ési on signal; TFetrieving t el ectroni rogram gui de

i nformation-an he reduced pixel size television 15 signal; and supplying
signals to a t&pBlyingsigralsiogtelevisionmenitopinge prdercd eantinyoyedata strgam togrodugen t o
produce aapicwtedneuida digplaylen dié tpevisionauonitee t el evi si on nonitor. 20 25 30
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