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buses. Consequently, improvements in using media center resources may lead to
improved performance for the media center. Accordingly, there may be a need for

improvements in such techniques in a device or network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] The subject matter regarded as the embodiments is particularly pointed out
and distinctly claimed in the concluding portion of the specification. The
embodiments, however, both as to organization and method of operation, together
with objects, features, and advantages thereof, may best be understood by reference
to the following detailed description when read with the accompanying drawings in

which:



[0004] FIG 2 illustrates a block diagramof a nedia
center in accordance with one enbodinent; [0005] FIG
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frame buffer for the nedia center in accordance with
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[0009] Numerous specific details may be set forth herein to provide a thorough
understanding of the embodiments of the invention. It will be understood by those
skilled in the art, however, that the embodiments of the invention may be practiced
without these specific details. In other instances, well-known methods, procedures,
components and circuits have not been described in detail so as not to obscure the
embodiments of the invention. It can be appreciated that the specific structural and
functional details disclosed herein may be representative and do not necessarily limit
the scope of the invention.

[0010] It is worthy to note that any reference in the specification to “one
embodiment” or “an embodiment” means that a particular feature, structure, or

characteristic described in connection with the embodiment is included in at least
2



pl aces in the specification are, not necessarily all
referring to the sane enbodi nent. [0011] Referring
woomshewdsiet ai | to the drawi ngs wherein |i ke paR@BUSR084/043739
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software or 3 WO 2005/ 064455 PCT/ US2004/ 043739
information” may refer to any data representing content meant for a user. Examples
of content may include, for example, video, streaming video, audio, streaming audio,
graphics, image, alphanumeric symbols, text, and so forth. Another type of
information may comprise control information. The term “control information” as
used herein may refer to any data representing commands, instructions or control
words meant for an automated system. For example, control information may be
used to route media information through a network, or instruct a network node to
process the media information in a predetermined manner.

[0013] In one embodiment, one or more descriptors may be used for the

information. A descriptor is a data structure recognizable by the software or
3



underlying hardware that descri bes an operation to use
or transport the nedia information or control
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| Se a video source 102, a raphi cs source 104, a
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nesies. dbertrumi ‘cammpmieasighymediumy| as meeshereinaayireks daena
limted nunber of network nodes, it can be appreciated
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vi deo system configured to source analog or digital 4
axial cable, fiber optic, radio frequencies (RF) and so forth. The terms “connection”
or “interconnection,” and variations thereof, in this context may refer to physical
connections and/or logical connections.

[0015] Referring again to FIG. 1, system 100 may comprise a video source 102, a
graphics source 104, a media center 106, and display modules 1-N. These network
nodes may be connected together via one or more communication mediums.
Although FIG. 1 shows a limited number of network nodes, it can be appreciated
that any number of network nodes may be used in system 100.

[0016] In one embodiment, system 100 may comprise video source 102. Video

source 102 may comprise any video system configured to source analog or digital
4
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wth the video information in a single nedia stream
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i nformati on" as used herein may refer to any nedi a

061 3) Hag worthy © nsge dabaudig sdomratignaeatalels ingluded with the
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Vidveinfamyition. Tagneds infbrihstinspay eneypbakied egibrthel video a

gi ven i npl enmentation. Exanples of overlay infornmation
Rtnlafich UHL siERRE&SstRfam, or in different video and audio streams. As

used herein, the term video information may be meant to include or exclude audio
information, as desired for a given implementation. The embodiments are not
limited in this context.

[0018] In one embodiment, system 100 may comprise graphics source 104.
Graphics source 104 may comprise any equipment configured to source overlay
information. The term “overlay information” as used herein may refer to any media
information to be overlayed or placed over video information. The overlay
information may be opaque or have varying degrees of transparency as desired for a
given implementation. Examples of overlay information may include graphics or

text, such as representing a menu of items for controlling video source 102, graphics
5



text, such as representing a nmenu of itens for
controlling video source 102, graphics 5 WD
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center 106, display nodule 1-N, and so forth. Another
examl of. over| i.nf ormat j on y al sq include video
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Eodreinepitmye (PP DfunetionalitynaYethaotienes angpie mag lbg graphics from a
di spl ayed and viewed by a user. The enbodi nents are
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sub-system 224 di scussed with reference to FIG 2.
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di splay nodules 1-N. A display nodule may incl ude any
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DTF) formats as defjned by the Advanced Tel evi sion
%%é‘?‘ljsw“wi;ﬁﬁeflfee@?{ﬂgT%C) . [0021] In one embodi nent,
for exanple, a display nodule may be configured to
K920 kinconierpzhodisnentriater 100 mar cappmwtisploerpdples dilN. A
Tel evision (SDTV) format. The SDTV format may
dispipy mogutehmaypiiviufle ampequpmdBionBQured to dmplapaideo information.
equivalent to interlaced video output of DVD Video
BALlks 64 didplapRbdulésAsy eorflgtis? artale@isivh, computer with a monitor,
and so forth. In one embodiment, display modules 1-N may be configured to
operate in accordance with different display or frame formats, such as one or more
Digital Television (DTF) formats as defined by the Advanced Television Systems
Committee (ATSC).
[0021] In one embodiment, for example, a display module may be configured to
operate in accordance with the Standard Definition Television (SDTV) format. The
SDTYV format may comprise the DTV format of 480i/30. It may be equivalent to

interlaced video output of DVD-Video aspect ratio. SDTV uses a data rate of

approximately 4-7 Megabits Per Second (Mbps), so three to six SDTV channels can



approximately 4-7 Megabits Per Second (Mips), so three
to six SDTV channels can 6 WO 2005/ 064455
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the sane bandwi dth as a High Definition Television
JI DTV) channel . [00221 In one enbodi nent, for exanple,
bg cerupImcAtebeninganpagr ipatedy theisaiae dand widthhaser High IPefinition
accordance with the Enhanced Definition Tel evision
Tk 13#%n (IMDTH) chaitvel. EDTV f or mat may provi de better
picture quality than SDTV at the cost of using nore
[062] o @B enfsbdivhdR fo£LOBRIPIS @ digplaomsdile Bt &hfi%ﬁfeﬂl @
varyi ng degrees of picture quality. The vertica
c{?%fa?é 1 d B8k dhicd \?Hi’ﬁ RIEphahded B &thifich "ﬂégviki'og ‘%EDT@gtf&%hg.h
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interlaced and progressive scanning. [00231 In_on
rapasGandEiih. EBT VeRaypireprise \arieps f&%ﬂﬁﬁ%&i CENFAPTIRE Jegrees of
configured to operate in accordance with the HDTV
icureaqualiDTRhemeeyticsd essalutian & typicelly fimitgg po 680 heasesljhopgh
to 27 Mops for enhanced picture quality relative to
HEvnangsolatXy maflvhrHidTWedrog40ab F0d vertical lines. EDTYV may
aspect ratio. The 720 line vertical resolution may
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hi ghest resolution 1s comonly used in interlaced
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conven roadca ind consuner equi pnent. [0024]
stem. 100 i se nmedi

n e enbodi ment, . conpr di
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processi ng systemto manage nmedi a and contr ol
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conprise a processor and nmenory. Media center 106 nay
@ipseximatehy 25® 2V Mibpbor eoharicad pictwegpality (daye toddVI ¢ esd
such as a hard drive, conpact disc (CD) drive, DVD
EDTVE, AR Y férafatdhre in the 16:9 aspect ratio. The 720 line vertical
resolution may use progressive scanning at various refresh rates. The highest
resolution is commonly used in interlaced scanning mode (e.g., 1080i), due to
limitations of conventional broadcast and consumer equipment.
[0024] In one embodiment, system 100 may comprise media center 106. Media
center 106 may comprise a processing system to manage media and control
information for system 100. Media center 106 may comprise a processor and
memory. Media center 106 may also comprise a number of input/output (I/O)
devices, such as a hard drive, compact disc (CD) drive, DVD drive, and so forth.
Media center 106 may also comprise a number of communication interfaces to

interface with, for example, video source 102, graphics source 104, and display

modules 1-N.



Medi a center 106 may al so conprise a nunber of

communi cation interfaces to interface with, for
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%nca/éﬁfthfgdh%avqr{gygmfﬁ{mt%@@égwo 18 owraggn Peyée and
overl ay information in accordance with varying displ ay
digplienesusly yiesteddy sSBEY, EDTV and HDTV, for exanpl e.
Consequently, nedia center 106 may be configured to
[0026]i me>nowhibofiners tmediasemnér Nicdesy suppoit agluralitytcd dislay
di splayed on nultiple display nodules with varying
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bl ended i nformation for view ng by a user. System 100
Ay byyegrdienred tanereivednaltiplerusamy o6 video gprnasionap be displayed
be described in further detail with reference to

¢l 168 tipR- displpp o djiler w@h varyipy display Somats and biedi thecdifferent
in accordance wi th one enbodi nent.

streams of video information with overlay information. Media center 106 may send

the blended information to the appropriate display module from display modules 1-
N. Display modules 1-N may receive the blended information from media center
106, and display the blended information for viewing by a user. System 100 in
general, and media center 106 in particular, may be described in further detail with
reference to FIGS. 2-6.

[0027] FIG. 2 may illustrate a media center in accordance with one embodiment.
FIG. 2 may illustrate a media center 200. Media center 200 may be representative
of, for example, media center 106. Media center 200 may comprise a plurality of
modules. The term “module” as used herein may refer to an element, component,

board, device or system that may process a signal representing information. The
8



FIG 2 may illustrate a nedia center 200. Media center
200 may be representative of, for exanple, nedia
W@ 2095/0644306. Medi a center 200 may conprise a pPCK/ESI0D4/043739

of nodules. The term "nodul e" as used herein may
refer to an el enment, conponent, board, device or .
signa @1ey PRalor prample-ciedectical signal opligsi sigadl; aqeystical signal,
information. The 8 WO 2005/ 064455 PCT/ US2004/ 043739
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dj mrent, nedi a ceni.er 200 be configured to
@5% tOng eﬂﬁﬂoé}l’éqlﬁt’tfg)e‘h? Cﬁ?@p@"@%‘&%‘g&gﬁg‘gﬁ tRgupport 2
different display formats. For example, a |ocal
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It may be appreciated that these display fornmats are
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not necessarily limted in this context. [0029] Since
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mul tipl ets of overlay information with multiple
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rendering, nedia center 200 may utilize two _discre
0Bk isce mediaicentes %%waoafla%rﬁé¥9 gwport yiple display redyles,
for exanple, nedia center 200 may conprise a graphics
thercessbag neadhio sgrsiee mubidple seisl obovarkp anfopmaginmswitihgultiple sets
sub-system 226. Al though only two sub-systens are

shadeb inforfdaon.2To ificilitarysuble redpririgs; indddédcenbeat200 twgrutilize two
sub-systens nay al so be included with nedia center
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media center 200 may comprise a graphics processing sub-system 224 and a video
processing sub-system 226. Although only two sub-systems are shown in FIG. 2, it
may be appreciated that other sub-systems may also be included with media center
200. The embodiments are not limited in this context.

[0030] In one embodiment, for example, graphics processing sub-system 224 may
comprise a processor 202, a graphics memory and controller hub (GMCH) 204, and
a graphics frame buffer 206. Graphics processing sub-system 224 may receive,
store and manage overlay information received via graphics source 104. The
overlay information may comprise graphics planes G1 and alpha planes Al. The

graphics plane may comprise two or three dimensional graphics specifying a color
9



[ 00301 In one enbodi nent, for exanple, graphics

processi ng sub-system 224 may conprise a processor
WQoBS/0e4dy aphi cs nmenory and control | er hub ( GVEH)/U21044/043739

and a graphics frame buffer 206. G aphics processing

b- system 224 may receive sto e and
defiptionatiiaertiies FORRORADS, ST E@aiﬁ%%hﬁge e
overlay information nmay conprise gr aphl cs planes d
gaerd aadpthee pinapresntaimayThpreset aghplceolesp.afbe alpbha planpMaye
two or three di nensional graphics specifying a color 9
OMP2R0 5lph & 4A SEorhiohehiS2 Qb4 /A0Ah3 ¢8mpdedrtsinky egpresend 4 lending
t hree conponents, such as red, green, blue (RGB). The

fﬁ&gr to 195i%§t@ aq&%l Bf HSns%QféH@i‘ﬁﬂttﬁe SRYlal SRR, a8buel
col ors. The al pha p ane may conprise al pha (A

ef%ﬁ%“g&t I?Sm% R SHIRANAS AT e LORUTRER 32t per
RiE8loh Rl etk R o R Atompetls oF gratPle THE Biphis] lane

per pixel, 8 bits for each R, G B and A corrponents
ey alex herpipecsertng ughizipaother golanepaceggding teshpjgues, such as
represented utilizing other color space coding
Y€ithi fguesamgech as Y CBCR, for exanple. [0031] FI G
3illustrates a |ogical representation 300 for a

[003DNFIC. BriBn@ratisfal165ichiqepretdigatiRAB08 feemnp@phictrame buffer for
accordance with one enbodi nent. As shown Iin FIG 3,

t;lg ?gg%&%@ ‘rﬁ?g%gf’d&%ﬁ e@th TRY eRBodilRhedAL &&&@B*FI@% tkl)le

graphics planes GL
ani zed i f a
By Rl Bl e LR s %@?Q@%g‘%@?ﬁf%l e
i.cal representatlon 3 0 il
%sfz%p lgees (Ghenagbg ossagized H grap J@S%ra Toreagid fa 0§19&

312,_ and a second set of blocks 306, 308 and 310 in a
dintehsionaitaddsss spate Gdrdgs Fopasempledogicalveprepensation 90
second sets of blocks may represent different graphics
iflustrass a firsgsiof Blbcko3@hatd Hidndtdrad igomepfarcs aolene spaae 812,
grouped together in different refresh
and a second set of blocks 306, 308 and 310 in a different part of address space 312.
The first and second sets of blocks may represent different graphics planes
organized so that similar graphics planes are grouped together in different refresh
rate domains. For example, blocks 302 and 304 may represent HDTV graphics
planes. The HDTV graphics planes may each comprise a 1920 x 1080 or 1280 x
720 block of pixels. The HDTV graphics planes may be stored together in a first
refresh rate domain of 24 Hertz (Hz) of address space 312. In another example,
blocks 306, 308 and 310 may represent SDTV graphics planes. The SDTV graphics
planes may each comprise a 720 x 480 block of pixels. The SDTV graphics planes

may be stored together in a second refresh rate domain of 60 Hz of address space

312. It may be appreciated that the first refresh rate domain and the second refresh
10



rate domai ns. For exanple, blocks 302 and 304 nmay

represent HDTV graphics planes. The HDTV graphics
WeLwaesHdmy each conprise a 1920 x 1080 or 128BCHUSZORH043739

bl ock of pixels. The HDTV graphi cs planes may be

stored.together in a fi omai n

Hle o5 S99 P hoseatly sp DterS SR G AN B ) wse

bl ocks 306, 308 and 310 may repre%ent SDTV gr aphj

the samesstelreply wwa@%ﬁn@éem@wéw&s QR gt @é?@ﬁygdﬁ?%';’%iesé{ed to

720 x 480 bl ock of pixels. The SDTV graphics planes

areaye tvetaspulaettgiagét trdnce the poswlibipdofrtedns g wnusedipixalsn It

of 60 Hz of address space 312. It maybe appreci ated

thiygbe dppeediates that dlesediudsaireushdyi wayoftexhhgles@tpnad are not

refresh 10 WD 2005/ 064455 PCT/ US2004/ 043739 rate

Iﬁgg[ﬁ@{dﬁhﬂﬁ)fh@ gE%F%%%Hloéiﬁ@ different refresh
rates, ne case may use the sanme refresh rate

@@%%ﬁg%fﬂ%%mbeﬁp "‘?ﬁ%@?gﬁﬁgs 75, B0k BEEERE G e
E3BlEoeR b Rioaess e 1yl Hraghiss GBS, 20 B st sean

exanple only, and are not neant to limt the scope of
te¢hmi @ieh ddierravierssca BOBEuE retigyves EedtdBedita fromdefrtspAght and
data for each graphics plane A may be transferred

top to béttcanldisasdicapdbe s@hdoafts gramdii. cEhd wranséer lopéfation 20§ be
using a raster scan technique. The raster scan

diQGRMYIGH endre kB Wt lehfelRERAFHES a-6r om [ eft to right
and top to bottom as indicated by scan points A and

B e L S b R ki
%rﬁég%qfie&?ﬁp?%or}%& o Sl FES D e SRS bR 220.

and a video processor frane buffer 220. . Video

Vidse ErsnS Y- SFSIerIpaY Hulher eompréte aRmisibsef display

plurality of display nodules, such as |ocal

medwes, suidrasdodal awldvmen@ﬂé andfesvate fedavisions® 18T Adettenmilocal
"l ocal television" as used herein may refer to a

tdiesRicay asnskd itereia-rhaycefes do widisplagetlbdule co-located with media

center 200. The term “remote television” as used herein may refer to a display
module remotely located from media center 200. Remote televisions 218 may
receive signals from video processor 208 via modulators 216. Alternatively, signals
from video processor 208 may be sent to remote televisions 218 without modulators
216, such as through a Local Area Network (LAN). Video processor 208 may
comprise a video path 210, a decoder 212 and a blending module 230.

[0034] In one embodiment, video processor 208 may comprise video decoder 212.
Video processor 208 may receive video information from video source 102 via
tuners 1-N. Decoder 212 may decode the video information into video planes V1.

Each video plane may comprise a video image represented using the RGB
11



center 200. The term"renote tel evision" as used

herein may refer to a display nodule renotely | ocated
WO rod0esi a center 200. Renote tel evisions 218PEE(YS2004/043739

recei ve signals fromvideo processor 208 via

rmdulator 6. Alter tlvel signals fromyideo

w5 Vil TiaGesHE Z0Bra WOik dHoTiAcq BieRss 8ividee Drgepssor
W|thout nodul ators 216, such as through a Local Area
femebwfier(228N) . Vi deo processor 208 may conprise a
video path 210, a decoder 212 and a bl endi ng nodul e
[2885] InGR34mbodime, wddmplhonesdr, 208i miaocqmurise ddardidid odody
conpri se video decoder 212. Video processor 208 nay

IRE Q?;Rél‘i‘dlﬁ%lﬁﬁﬂulerﬁﬁ@r bOGbrfipBRHd\b g@@o@o%ﬁ@bﬂegam\gloa
tuners 1 Decoder Z12 may decode the vid

{;}ﬂE%ﬁé’sti QA &é?ﬁﬂar?és i a}{!:ordaﬁf:@?lthvélﬁﬁé)?lﬁh%&

rrse a VI €0 1 mage represente usl

05/.064455, PCT/ US2004/.043739 conpo ent i deo
DlesE Elbdning trbyidut gret PO UG BH BREREL ST a0t
processor frame buffer 220. [0035] In one errbodl nment
Wweere@trqxd@@glaﬁerz@@eﬁﬁywbr@@ pigshis terhgidigplansd one telpwision.
Bl endi ng nodul e 230 may be configured to perform al pha
Il adpich Miendiig, ageaptanceol@l afngsxdbviewadonthed doplalyanedilads a
in accordance with al pha planes Al. Alpha blending is

SorhEif i nfe fabpeoind dold\ende bhslaneRRlr @y ThefferegRiungolor
for transparent or translucent objects, such as a

%ﬁg%&eﬁﬁhg Cofdt §P{h@¥1ea%lﬁ&n@0%ﬁkte¥ 53 'tlﬁirgra Hibs ﬁ‘llaﬁgél The

a resultant color of a plxe VIeMBd on the

i spl dul mhj
SRR OO SR Al
represent th cal or&if spﬁ@lp}l sI ucent obj ect

obi BCteff- &pﬂﬂec"é @ FBY AP %F‘lphﬁﬁorgéonems to
the video infor rrat ion that is underneath the

blend Segsephics Pajeewith the. gdeo pline. Vitgedphsl vahies way berused to

al pha pl ane may conprise al pha conponents to blend

blerd gslapifias thy @raphivd pland el wideteplapd amne pixEhby-piyzhaasis, to
val ues may be used to blend colors fromthe graphics
RlrAnep1aiidd O AR habn. 2T H8hddArahe6fl inRiflation hdy then
be displayed on a display module, such as local television 214 or remote televisions
218, for example.

[0036] In one embodiment, graphics processing sub-system 224 may render
graphics at any desired frame rate needed to provide any graphic changes or
animations. The video frame buffer may be integrated with the television video
refresh rate, which is typically a higher rate than the graphic frame rate.

[0037] In one embodiment, graphics processing sub-system 224 may send graphics
planes G1 and alpha planes Al to video processing sub-system 226 over a bus 228.

Both sub-systems may be configured with a bus interface to implement a bus

protocol using bus 228. In one embodiment, for example, bus 228 may be a
12



forma blended frame of information. The bl ended frane
of information may then be displayed on a display
wor@shetsssuch as | ocal tel evision 214 or renotRBCT/US2004/043739
tel evisions 218, for exanple. [0036] In ong24
enbodi ment , graphjcs processing sub-system 224 nmay
EERRS VG findler b kyetinesin pobriERa) ieine Digiea e deOutput
rovide any graphic changes or animations. The video
?PXQ@ PeuitHaadw g Expenilidesignalnsdification (Hils) Vet. @ sieoification
video refresh rate, which is typically a higher rate
tiénetopet dydntal Corforation, natnedifled ASink thepieplesBREisE®Morein.
graphi cs processing sub-system 224 may send graphics
[0088P & Sperativh, laphids PFRB&MAubIQs¥ind®A RHQGHEIUBEssine sub-
sub-sysﬁ%%1226g%ger g%bus 28. 9Both sub-fystjgs nEyg
| - W ' . [ epent. .a S
DR TR AL PG bt R S EIE R ool s offe® B it il e

pr ot oco

) s 228 may be a 12 WO 2005/ 064455 .
BB BlaSi R o s Vpeanits SOmvB Ry Mepanermation or display
operating in accordance with the Digital Video CQutput
?‘B@'ﬁb@s poRg differenhdiselaploensial Tiegiaphicsplenesenbe generated to
(Eds) Ver. 2.0 specification developed by Intel(r)
@orasperat todhg differan displag domsits) gnd henypeiof vbiligssizes within a
di scussed herein. [0038] In operation, graphics
give asplap ordidd- THS bRPhiR2 AladBAGY iafAl€ 0ideb PEASS VA InSHRE blended
system 226 may be integrated to bl end nulrlple
@'feRAbiadd ARGSs, FhthhE BidtHbd fRbhEs béﬂég glotlhg fag]?kﬁé{l%% ‘display

with the video planes cgrrp][l sI ng ‘\é! f t
' X [ ' [ ormats. e
oot TR0 e U B W
' ' ng sizes
R R 3end G A B s rdpPrOPeie R roetgpchvel acibeal

and video planes VI may be blended to form blended
telexision 214 and remeterielevigions 2t &ines being in the

appropri ate display format for the destination

[0039 My dinwentce200vindp perfainhthz Wendig speRions it fidedt fASIBMdes.
frames and send the bl ended franes to the appropriate

Thesisenod®aiidy Be réthebd 85hdr8RAS “rehliR¥ binBhe?14nh8¢ond mode
renote tel evisions 218.

may be referred to herein as “copy-blending.” If real time blending is used, each

refresh rate may require one video clock and bus. Display modules with common
refresh rates may share the same video clock and data bus interface. These two
modes may be discussed in more detail with reference to FIGS. 3-6.

[0040] The operations of systems 100 and 200 may be further described with
reference to FIGS. 4-6 and accompanying examples. Although one or more of
FIGS. 4-6 as presented herein may include a particular programming logic, it can be
appreciated that the programming logic merely provides an example of how the
general functionality described herein can be implemented. Further, the given

programming logic does not necessarily have to be executed in the order presented
13



[0039] Media center 200 may performthe bl ending
operations in at |east two nodes. The first node may

Whe00seé4asy ed to herein as "real -time bl endi ng. PCTIL§2004/043739
second node may be referred to herein as

uBeRYotrfAdiindeated. f If fRktidal ALY %lgeﬂ ﬁro%ﬁ?ﬁmn%%é’ic may

refresh rate may require one VI ock™ and bus

%ﬁ&lcﬁgecf@eq hes b%‘i‘ng hmgfégﬁg{éd ih ﬁ{er a%%b é’f%a 856&%88151@{ §t can be

e sane Vi eo C ata bus |n
nodes be di scussed nor e, det eren
B 0t e OB A BATBRLPE SHACTEie) SpRRRcTs SOt the
200 may be further described with reference to FIGS.

M@%ﬁ@ﬁdb@ﬂﬂﬂﬂ&}ﬂﬂ&%ﬁ%@ﬁ@ée@ imsath one or nore of

FIGS. 4-6 as presented herein may include a particul ar
[0dd} Bl dnifjubteegéscs programaningdogia fpremedit eehtthiatactérdance with
programm ng | ogic nerely provides an exanple of how

biCemBeHRER. HIGNS ilh@hales bYréesahiiRebgtero. M Cadwhdn
i mpl emented. Further, the given progranmmng | ogl c

BRERfing 1655 30078 BB SenR AR CRBAE RS 1y B B
AoqPhRRa Rl v Pl fﬁsigaétgaeﬁ%édl%egrpé?%%ogeffﬁ%‘aﬂfer for

i npl emented in the above-referenced nodul be
epprRlei atidt addecadeoVsFay Phnpinke Plepded Wﬁwﬁéﬂst and second
i npl enented anywhere within the systemand still fall
videh plantsh eespeapelyo inayte recaiondi arbdlck 40f00h¢ tecgived ogerlay
illustrates a programmng logic for a nedia center in

praey slanbestotddin a@hgphédsifedhdButter. Ah&firgt viddoysieahegba
programm ng | ogic 400. As shown in progranmng |ogic

ﬂQQdec?‘wfth 'ﬂ%tfnétr‘&/éﬁ? 9[!1% Yd £80 PHADEIATA £t SOAMELDA I The
| ock 402. The received video planes may be stored in

b 3Rl a%@if?%"faﬂof}?%ﬁs il o Seenn RN el B
S BE1 fr%%%?ﬁblﬁ@%ﬂﬁéhﬂéﬁeféﬁiﬁ%' o e By B peptag o i

may be stored in graphics franme buffer. The first
distley npdatechaying fb@rst frrmg deanaiiat ogkd0§.i Tag sesorg blgyded frame
plane to forma first blended franme at bl ock 406. The
may also be sent to a second display module having a second frame format at block

408.

[0042] In one embodiment, the blending operation may occur using a copy-blending
technique. For example, the overlay planes may be sent from graphics frame buffer
206 to video processor frame buffer 220. In copy blending, copying from 206 to
220 may occur at any rate desired for a given implementation that optimizes the
memory bandwidth needs of graphics frame buffer 206 by using the minimum rate.
Video processor frame buffer 220, however, may need to send information to
blending module 230 in accordance with the refresh rate of local television 214 or

remote televisions 216, which may require a higher bandwidth. For example, the
14



second vi deo plane may al so be blended with the second
overlay plane to forma second blended frane at bl ock

WeLg®s/0g4es first bl ended frame nay be sent to aPGT/US1004/043739
di spl ay nodul e having a first frame format at bl ock

mgbglgg Igi!}ihg? I g& %}Q rlrlg éﬁ{&g&%cé HATR o uIRh RO g é'e?mialt 0 a

aving a second franme format at
bl ock. 408,. [ Q0 .n.one odi ment , the bl endin .
sxpERAtn v ot Sl SRR EoRTR0 S BT st Hlgnesonis Hored in
For exanple, the overl e;ly pl anes may be sent from
vigeapracessor frame bpiier?20. Do veday plgaes mrythes dgretripygdefrom
buffer 220. In copy blending, copying from206 to 220
videy pecessor frama byfferdi?® tdesifoenl tHedvleradingg oparations.
i npl enentation that optimzes the nmenory bandw dth

[0048TE &ife fittiRh&s, the anerlulibngss 2Bod¥entiBomeErhpifcs frame

mnmumrate. Video processor frame buffer 220,

bgrﬂéééﬁbgr%g@g Rﬁfc@go& gfaﬁl%%@ff@%éq Eﬁgﬁg PVertial s9haRghiP&ion

accordance wt refresh rate o

Jocal. tel eyision 214.0r e e televisions.216. which
SRRy Cnierns a0 G Masda R Vi s uratp e
WD 2005/ 064455 PCT/ US2004/ Q43739 over.l pl anes nmay
figsé pentyal biRek apayRFceniTem yhcsTATRS blrfréer%tt% ¥1dge prqcesor
synchroni zati on signal of the display nodule. The
frome buffyr BlCones bnud2% Tl finseebnitnel blpickl awyhave e seicx dimenpeons
buffer 220. The overlay planes may then be retrieved
fdrnidirsy beedyplaee 38 die figxamanditidd, arfird2@ntent pleck oomainheg the
bl endi ng operations. L0043] In one enbodi nent, the '

ARy g6 (BY iRk 30&Sy PRYe ARy B8 BintloheMiBrBBNiAGSnbihefansRidn, &
206 to video processor frame buffer 220 using a

. . : : I .

S8 BHOE b A0 bBL S0 Bl SR BCERR e
a_ first t bl b f i f

o B G O St SEBLSONET AHEOTGF FERIaY ISGREa.
bus 228. The first control block may have a set of

conte Mok pontaining theelatd fos theggemdgregay plane mayhesepiegier bus
transition, a first content block containing the

228.

[0044] In one embodiment, one overlay plane may have smaller dimensions than the
other overlay plane. For example, the first overlay plane may be for an HDTV
television, while the second overlay plane may be for a SDTV. As a result, one
embodiment may send a plurality of the second overlay frames together in one or
more content blocks before sending another control block. For example, a plurality
of second overlay planes may be received and stored in graphics frame buffer 206.
When ready for transfer, second overlay planes may be retrieved from graphics
frame buffer 206, formed into the second content block, and sent over bus 228. In
this manner, multiple second overlay planes may be transferred in the same time

interval as one of the first overlay planes.
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data for the first overly plane may be sent over bus

228. At another transition, a second control bl ock
woreopshoet4sent over bus 228. The second control BUTHEK200HEH3739

have a set of dinensions for the second overl ay

| ane. At another t sition, a.second content hlock
Bodlain s §MPREmERE- 40 BiEnding ORFRUMTRY OFPHyS e ATEAIHER)C
be sent over bus 228. [00441 In one enbodi nent, one
Westingigcimigire Fangxample. & fiest setrof dirstmvsilanplandseandgisecond set
ot her overlay plane. For exanple, the first overlay
qilsacendroagrlibeplhngs iy bhiEveived| Thd Brsosst mdyi Hesstdrbé irsefiond
overlay plane nay be for a SDITV. As a result, one

SFBOG R mAIR Y S8 cafritht batfbt 3060 fTHNBCSRICR NP Be kloddd in a
frames together in one or nore content bl ocks™ before

s%?%}?féﬁg?rfs{ﬁg%@g%aglg nﬂ%ér%bh@% A6 bhfter ﬁa@rﬁkeﬁrs@set of ov(frlay

erlay planes may be recelve

nd stored in aphics fra buf fer. 206. . en read
Ao ararierent oSSR BoiiE 230 B xsautefics wish hpgtora el
fromgraphics frame buffer 206, forned into the.
aidemh Bynsbrrnégation sigarls, anddhe saeong vetrmasifae seagto hlepdingyngdule
manner, multiple second overlay planes may be
230ansterdadte iwitht the hedmmtiliamé veitichlesynalironigatioresigdals. he
first overlay planes. 15 WO 2005/ 064455
BleddinS 2l 0289 3%y bieRdHle first |ae slaRoditian ovedldieplane from the

bl ending operation may occur using a real-tine

AR 0 LS R NATTL e gl i s v

| anes e received. The first.se e ored in
B0 S ST RO S s o RS e s PmablEfnd
206, The second set nay be stored in a econd refresh
Blegded feames- nTherblarda%meﬁ W?%ﬁ%f%gilﬁﬁasi%%grs"r fecpy sets are
set of overlay planes nay be sent to bl endi ng nodul e
268 vedhatddensingamodulo2B® hori zontal and vertica
synchroni zation signals, and the second set may be
[Ho#6] Incorkel eaibdidiigennitie Fiest addOedond aeis of cdeaniag plinkh ntalgde sent to
hori zontal and vertical synchronization signals.

BEeNdl RDITRALEN 3&drdiRYe Wiﬁrlﬁ)rﬁzﬁﬁaf arfdStertydad ghcRtANAtion

with an overlay plane fromthe
signals. This may occur by sending a first control block with a set of dimensions for

the first set when the vertical synchronization signal changes state. The plurality of
content blocks may be sent after the control block in accordance with the horizontal
synchronization signal, with each content block having a line of the first set. This
operation may be repeated when sending the second set of overlay planes.

[0047] The operation of systems 100 and 200, and the programming logic shown in
FIG. 4, may be better understood by way of example. Assume media center 200
supports multiple televisions using different display formats. Further, assume média
center 200 supports multiple graphics overlays for the different display formats.

Media center 200 may utilize a bus interface to implement a bus protocol to improve
16



first set of overlay planes to formthe first bl ended
frame, and the second video plane wth an overl ay
WeLwaecfsom t he second set of overl ay pl anes tRCT/UGS2904/043739
the second blended franme. The bl ending may occur in
real -tinme as the first and secona sets ar recei ved
by psifarpRcs, otell & rodere theasagiale PHh%"“é‘Frb’E’a‘f Pesripteriapgymay
first and second sets of overlay planes may be sent to
el eonBignigdrie apérete i suniportadcib ledsirive bigndingwwoiesofmegdismermter
vertical synchronization signals. This may occur by
20en dihedhlending sibdesaniy @dmpirisecpwbidndmgsaatl redl-thheelasdiogs
for the first set when the vertical synchronization

B0a812A ssRNESSm &L iRt &rter DO ipb&ff%u}é&/toqueraeeoiﬂtc%py-bmnaﬁigs

may be sent after the control ock in accordance wth

. |

3% oAl SBNP RaT NSRRI RO pRERIR wpthl R

eration.may be at ed, when sendi n he second
GRiEELI g ot s R g DBRerd o s 2001
and 200, and the progranm ng |ogic show _in FIG 4,
hserehipeplanes mates eapirsdrom srrphicstiranabyffe 20adria yideo
medi a center 200 supports nmultiple televisions using
mioédseordmmalbwliidr 2201 Ofidmt socdssort208rmayassd the avpotidagraphics
center 200 supports nultiple graphics overlays for the

sladdsgFopi ividdb pRdcaysof aamBbaffer Mlioefiedt BE tel&GsibRYcreen
utilize a bus interface to inplement a bus protocol to

%ﬂé&?ﬁ%ﬁ%ﬁt %@eﬁ@h%&g% I@@ o hg%@ﬂtﬁﬁg@ﬁ{egﬁw PHSferred over a |

mance, as we as re assocl at ed prn
i
S1
P

r

nt. The hus iLrgerface Y e i t g operate
1215, 5B 5P 24 S PRI ou RS £ moBR Byt b abe
center 200. Th% glending nodes may conprise
RBeRPSBESHPHCEAd4r eal - ti e bl ending. [ 0048] Assune
that nmedia center 200 is configured to operate in
[98491 PiGe Adilngjratesdirst tithimggliagyminder goramusicatitg gphiey
RGBA pi xels are transferred at a rate designed to
infnadob anehva gitphickehmrin acand gica phibhamefendodihertf 1G.206,
e.g., 20 Hz. The graphics planes may be copied from
iﬂﬁﬁ%&ﬁtiﬂ@{?ﬁg@:ﬂ&f% fgp&mlﬂhﬂicyﬁrﬂéeg%apm&@?lﬁﬁ&%orﬁ lofPBlics

i deo

buf fer 220. processor 208 may read the copied
F5APBLES: 206 to video processor frame buffer 220 in a copy-blending mode. In

the copy-blending mode of operation the dimensional properties of the blocks stored
in the first refresh rate domain are sent in accordance with a vertical synchronization
(VSYNC) 510. For example, the HDTV graphics planes are stored in the first
refresh rate domain of address space 312. A control block 502 may be configured
with control information indicating that the following content block 504 comprises
HDTYV graphics plane data having a source width of 1920, a source height of 1080,
and a buffer select field set to zero (0). The buffer select field in this example may
refer to blocks 302 and 304. Control block 502 may let video processing sub-system

226 identify what type of data is being communicated over bus 228, and also to
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pl anes from vi deo processor frame buffer 220 to
refresh the tel evision screen operating at a refresh
WO 2108/00f4550 Hz. The graphics planes nay be tr ahGF/ES20041043739
over a single bus such as bus 228, and the clock for
bus 228 may be driven by graphics processing
detgsminesviere 20 gord o 1B eivE( @fapgw Plapgs faYideo propessay frame
timng diagram for comuni cating graphics infornation
tonffer 220.gOaphéasrobbkck 502 dscseng dreddDWiM grapiries glaboditatom the
FIG 5 illustrates a timng diagram 500 for
fHONREBICALd demah 3@ Bl BRcRY mne@dfmmgmhms;siﬂgmm block
buffer 206 to video processor frane buffer 220 in a

KAPYORE %ﬁ@ﬁpévgg%gmcé 1an§&ﬁe CORYvEY @ﬂ@z@g%ae}@%rg@tﬁlé 506 may

operation t nsit onal properties of

store in the first.ref i nar nt _kn
BTl aneBet o iduid oy e SaRel WROE 98 R P
10.. For. exanple, the HDTV graphi cs planes are stored
qorfigwed pyithsgontiob inferspation indiepsingithat dhe fg’&aw&%swél&‘é& glock 508
312. A control block 502 nay be configured wth .
@onrised SPEVographicoplangdite having a seiarce widsh 06 72@ i sogree height
content bl ock 504 conprises HDTV graphics plane data

dfavi0gnd Sniffed 8elebtdidld ot td 824 1) indieuting ®1dvks 06, 308 and 310.
1080, and a buffer select field set to zero (0). The

GRS @nirgEb1BEE 566 BhshebR séill the SXANPLRAPARY plah€lifth fidn the
bl ocks 302 and 304. Control bl ock 582 may | et video

RESRERRENS e SomURLR v LT Yok Bogk spEDepelyEPGRrv
2005/ 064455 PCT/ US200Q4/ 043739 det ' wh

RN IA R RAPRE 9B R AN amANATDE B Biebed o 72F0S by
buf fer 220. Once control block 502 is sent, the HDTV

H48EH) o5 thy wansled aver JusgdBt e shpwpdr FIGafY, dsih ppsgitde to use a

domain (e.g., blocks 302 and 304) may be sent using
dnglt bng 228 fockhe BodferSrines thheiddDhYd grappivs dsinp rates srear e
sent over bus 228, control block 506 may be sent at

@eetpled irtth@Cdichite2nifé.t it@aled posSING oFHaich Betiwdealthdv s
506 may be configured with control informtion

LAl Bnglab9hIC i1 coment B ok X8
mﬂg(t)]hlt (i)sf ng%l%’/ toanostg leag cezonqgr;t %!i]cgck 504 may be used to send 1 block of
HDTYV graphics plane data, while content block 508 may be used to send 3 blocks of
SDTV graphics plane data. It may be appreciated, however, that these numbers may
vary according to a number of factors, such as the display formats and refresh rates
of the display modules used for a given implementation.

[0051] Assume that media center 200 is configured to operate in real-time blending
mode. The graphics planes stored in graphics frame buffer 206 may be transferred
to video processing sub-system 226 at a rate designed to synchronize with the video

refresh rate of the television screen. The graphics planes may be transferred directly

from graphics frame buffer 206 to blending module 230 of video processing sub-
18



of 1440, and a buffer select field set to one (1)

i ndi cating bl ocks 306, 308 and 310. Once control
WhwskeBOH6 has been sent, the SDTV graphi cs plRBCEUSAD4H043739

fromthe second refresh rate domain may be sent using

sysRal e asblllégéﬁgd g)%gfr)e(éﬁﬁg%{%é\ﬁﬁo§§zwen, Q;;aggé At%qu. a’ls‘he

each havin I Mensi on na 1For génl Ze
440 for .the over s 22 As

rebilmt Mlenbine h3&miy boca i ipARE Ohar ol 8 it

228 f e transfers since the video and_graphics
g heltreddls thisdvortioe apiechat dperp ihe SHRERE LB A2 oF 11l e

al so possible to switch between the various refresh
trangfass gbomg esresisiateydons NG Bikthuifen 05y beineeded yovidby t o

note that content block 504 may be used to send 1
piokessingaiib-skid 2P6aphi cs pl ane data, while content

bl ock 508 may be used to send 3 blocks of SDTV
[0052PRIG.% MudbReOPdRond timiRYdiRE aRPBE 86tANARatiNOWRYEICS

that these nunbers may vary according to a nunber of

. F ors, . di . ; e rates
inf o g8 ot IR o u i AP Ao il G 6
Jnmplementation. [0 Assune. t hat nedi a center 200.isS
iloF BT Piis SR abr ARbr R r b BPRPRIS AT
graphi.cs pl anes stored in graphics frame buffer 206
fragmg bpHer 2iiofadqoguocessprfiammecbypies 289 & a ipaktiedijending mode.
at a rate designed to synchronize with the video
Irrefil-imh bieatlimgahodettbe pripbics planas sy e wrganived gnad plorazisin

pl anes may be transferred directly from graphics

giaplia® friabikfoRFfe? 066 inQ Aheird singlarbsitheeod3B1dbing Hed, but the
processing sub 18 WD 2005/ 064455 PCT/ US2004/ 043739

2005/ 04, |
a2 BhER AR ARNERARCiBrehE ! ACBRb RO gy A0 SRIRRM

e.g. operating at” 60 Hz. :jea-tlne bl endi ng
R S S S R e e R TR

sharj ng of. bus 228 for all the. transfers aof one

be eRniEFed St ons information ja lsﬂfrfgéila&f% Tojlowiae e plocks
vi deo §r ocessi ng sub-system 226. [0052] FIG 6 .

camprigetSIAL ¥ graphicspdang detarianipech sogireenyidgr ofcB2um baued gjght
graphi cs

of 480, and a buffer select field set to one (1). Control block 602 may be sent over

bus 228 in accordance with VSYNC signal 614. Once control block 602 is sent,
content blocks 604, 606, 608, 610 and 612 may be sent in accordance with a
horizontal synchronization (HSYNC) signal 616. In accordance with HSYNC 616,
a line of each of the SDTV graphics overlays (positioned horizontally next to each
other in logical space) are transferred. As shown in FIG. 3, the second refresh rate
region comprise 3 SDTV graphics planes, each having a dimension of 640 x 480,
resulting in a 1920 x 480 grouped region. All 1920 (3 x 640) pixels are sent
between each HSYNC pulse. Video processor 208 may have 3 line buffers to store

this transfer. A separate HSYNC and RGBA interface may be needed to support
19



information over a graphics bus in accordance with one
enbodinent. FIG 6 illustrates a timng diagram 600

WO 2005/061BLNI cati ng graphi cs pl anes from graphi BGI/US20841&43739
bufrer 206b}o éideo processor frame buffer 220 in a
real -tinme ending node. . In.real-ti | endi n

SQreras (il sHT E@nw%gsfaﬁﬁ&y The repl §imG ‘2188‘5[5% {bf a%%'}%fr%’%fa}%gs
graphics franme buffer 206 in a manner simlar to t €

desoriedbitend inmy beogeliediotalk the refgpsh zate damams stosgrkin cs
may be different. A control block 602 may be

frame bugfer 20b, idliding the HIDTwnsapmns plafies tepresaftedighbloglk 802 and
domai n. For exanpl e, control block 602 nmay be

39ﬁqg§g#l Wi th control information indicating that
the fo w ng content bl ocks conprise SDTV graphics

dat AV 0

[fﬂ*é?ﬁ TeEPodiichind 8¢ %ﬁﬁ?m@ﬁ%&elﬂse@% o A& Hige QuR Uy vary

Contro| bl ock. 60 ent;. oV '
i RBRTR EEH R gt SR A Cesied conmigPad fﬁt@kp"wef
602 is sent, content blocks 604, 606, 608, 610 da
113, heay tdderanesst propessioe sy elaMEAETh INRUiAata 36, JHpy; data rates,
synchroni zati on (HSYNC) signal 616. In accordance with
nSONC résbbisces, alata e spéede and other péréorsDmEe gmapintss For example,
overl ays (positioned horizontally next to each other

oh8 emBOd iGNt ﬁﬁ?‘b@ ImplethehfednsingrsofidhareAscesitedvby aprdeessor.3The
t he second refresh rate region conprise 3 SDTV

L T ey e et

Qlafég@gﬁg&r 5 S ‘?Ffﬁ’/(aﬁ’% qgoﬁ%ﬁ?&oﬁp}@e oggpélter

thls transfer. A separate HSYNC and RGBA |nteLface
poegramamdde segmentsy pmgramlgmgjog@ggys@gqmg or data. The software ¥nay
PCT/ US2004/ 043739 screens with different refresh
beatesed ol hendddah atdessiblbbgradnadhine, aospater opetheitfirogpssing
descri bed above nay be applied to all the refresh rate
?&gﬁ' Sk aflpRisQ abdbpeibRPibEisms mianaclhdé tenpatetieadable mediums
ncl udi ng 't he HDTV graphi c planes represented by bl ock

sugh2 asafé(gd—oﬁgl e1Ir181ry er%'ndom—access memory (RAM), Programmable

ROM (PROM), Erasable PROM (EPROM), magnetic disk, optical disk, and so
forth. In one embodiment, the medium may store programming instructions in a
compressed and/or encrypted format, as well as instructions that may have to be
compiled or installed by an installer before being executed by the processor. In
another example, one embodiment may be implemented as dedicated hardware, such
as an Application Specific Integrated Circuit (ASIC), Programmable Logic Device
(PLD) or Digital Signal Processor (DSP) and accompanying hardware structures. In

yet another example, one embodiment may be implemented by any combination of

20



[ 00531 The enbodi nents may be i npl enented using an
architecture that may vary in accordance wth any

wonesee446f factors, such as desired conput ati OPEH/US2004043739
pomer | evel s, heat tolerances, processing cycle

ry
ggﬁ?%%%gggg ﬂ%ﬁs spee &ﬂﬁgﬂ&¥ﬁahaﬁgréﬁﬁﬁ%‘ﬁﬁgn

constral one. enbodi nent may be
CARSIPER SNt 86 Pﬂ‘&‘@%@?\ﬁ?@“@ﬁ%‘%ﬁ’t 1§ BYeRt-pr ocessor .

The ocessor may be a general - pur pose or dedi cated
lﬂaﬁﬁkg\galérceﬂglaé?ﬁt%s af the sEbedippent e Byventierchage been

Corporation, for exanple. The software may conprise
illusimgied ey despriloglrteensic, ool ysmgdificatsons psubgtit@tions) gharpgs end

instructions or data. The software nay be stored on a

ediietletiy AT AGS obhie ththode SENED ethe AL Sherefor®lHBE
processing system Exanples of acceptable nedi uns may

uﬁcfé?été&ﬁmﬁtqﬂp Hf:ﬁe‘hd d&a%@ &e TRALdETRo c%%l%ﬁg{ SRdrRat s

menory random access nenor gr amma

m@%&é%?@g?%lw"%wﬁggﬁu Pl %.55%88%%353%4 tﬁ%ﬂivsénfe%

medi um may store programm ng instructions in a
conpressed and/or encrypted format, as well as
instructions that nmay have to be conpiled or
installed by an installer before being executed by the
processor. In another exanple, one enbodi nent may be
I npl ement ed as dedi cated hardware, such as an
Application Specific Integrated Crcuit (ASICO,
Progranmmabl e Logic Device ~PLD) or Digital Signa
Processor (DSP) and acconpanyi ng hardware structures.
In yet another exanple, one enbodi nent may be

i npl emented by any conbi nati on of 20 WD 2005/ 064455
PCT/ US2004/ 043739 programed general - pur pose conputer
conponents and custom hardware conponents. The

enbodi nents are not Iimted in this context. [0054]
Wiile certain features of the enbodi nents of the

i nvention have been illustrated as described herein,
many nodi fications, substitutions, changes and

equi valents will now occur to those skilled in the
art. It is, therefore, to be
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under stood that the appended clains are intended to
cover all such nodifications and changes as fal
WaR@hoet4sthe true spirit of the enbodi nents of REEUS2004/043739
i nvention. 21 WD 2005/ 064455 PCT/ US2004/ 043739 CLAI V5.
. ret hod, conprising: receiving a first and second
g%#%@%ﬂglane; receiving a first and second overl ay
pl ane to be blended with said first and second video
pl anes, respectively; blending said first video pl ane
with said first overlay plane to forma first blended
1§ r amd methdd.g@priswgond vi deo pl ane with said second
overlay plane to forma second bl ended frane; and
sendidegivagy dfifst aial sebbmhdideo plaaee to a first di splay
nodul e having a first frame format, and said second

bl engdegividoBrst fnPsee6&PHEE Ry PRImdYo BB Elth8ed @ ith RBidFirst and
second frane format, over a'single bus. 2. The nethod

Sé&m%b3%§?%m5¥2%§§&ﬂeﬁﬁid bl endi ng conprises: storing

sal I'n-d video processor frane buffer;

and _storin ai d.overla anes. i.n a.graphics.fra

ot 1 Biendige Sad et of with A o @l RRgs forh Wt

bl endi ng further conprises: sending said overlay
blendefelame apdisaidseerad idesclarcoyith paifseqond fogprlyplane to form a

accordance with a vertical synchronization signal;
sabod blegdabfremeyandl ay pl anes in said video processor
frame buffer; and retrieving said video planes and

sai ds@dgid Ayl ffsabReddd Rame &) dfivk dBplay PiCIESIEAing 4 £ frame
buffer to performsaid blending. 4. The nethod of

f&rhidt Thd sai%@%@h%le?ﬁ@&’ IEfthe %82 e DR diNayPhBHAS having a second

conpri ses:

frame format, over a single bus.

2. The method of claim 1, wherein said blending comprises:
storing said video planes in a video processor frame buffer; and

storing said overlay planes in a graphics frame buffer.

3. The method of claim 2, wherein said blending further comprises:
sending said overlay planes to said video processor frame buffer in
accordance with a vertical synchronization signal;
storing said overlay planes in said video processor frame buffer; and
retrieving said video planes and said overlay planes from said video

processor frame buffer to perform said blending.

4. The method of claim 3, wherein sending said overlay planes comprises:
22



WO 2005/ 064455 PCT/ US211114 /0 4 3 7 3 9 sending a
first control block with a set of dinensions for said
WO peosvedaser | ay pl ane; sending a first content BITEK2004/043739
with said first overly plane; sending a second control
bl oc | ' AS1.0 [ econd.
over 1ot s E Bl LOLERAS Eof Sinchlols AR T oveey
ai.d second overlay plane. 5. The nethod of claim 4,
plf%’&?’t her conprising: receiving a plurality of second
overl ay. pl anes; and storing said plurality of second

over $eading) afisscanien hlogk gritwsidirst pygrly Mamer . 6. The

nmet hod of claimb5, wherein sending said second content
bl octendimgramecsaiscontret bloek ivith assat of ditnensibng for efid sewmdd
overlay planes; formng said plurality of second
oaxkyphnephidines into said second content bl ock; and
sendi ng said second content block with said plurality

of S@e_%ﬁﬂ% gfkﬁ@%r*di%g@n@ﬂﬁlr{t ith s-gnieseggﬁch%rﬁ& é)?a{n%! m 2,

wher el n I ng er conpri ses: celving a
first set of first overlay planes and a second set of
second overl ay planes; storing said first set in a
first refresh rate domain in said graphics frane
Spuf fi?? mgthgd o claine dcBHthes eqmprising:second refresh rate
domain in said graphics frane buffer; 23 WO
200576068135 1Y) & 20 0an 03789 planes; and

storing said plurality of second overlay planes in said graphics frame buffer.

6. The method of claim 5, wherein sending said second content block
comprises:

retrieving said plurality of second overlay planes;

forming said plurality of second overlay planes into said second content
block; and

sending said second content block with said plurality of second overlay

planes.

1. The method of claim 2, wherein said blending further comprises:

receiving a first set of first overlay planes and a second set of second overlay
planes;

storing said first set in a first refresh rate domain in said graphics frame
buffer, and said second set in a second refresh rate domain in said graphics frame

buffer;
23



sending said first overlay planes to a bl endi ng nodul e
in accordance with horizontal and verti cal

W@ sheéwsi zati on signals; sending sai d second RVEDS294/043739
- planes to said blending nodule in accordance wth

said ri . [ (dqYpY" [ j i
nd BB ERCHRL o iy ey FAL bRATE RO RSy
| ane from,sg]:%nfi rst set .to, formsaid first bl ended

hoﬁz‘éﬁ%,ﬁn‘éﬁam§ OBIZAIN YEEIH) ane with an overl ay

plane from said second set to.éggn1said cond d
bl eneisling seihéscond oxeriay mlanes o spigblsading gnadisin agprdance
received at said blending nodule. S. The nethod of
wit aidhofizonhbnsl versedl dysdweliizajionsignals) and  set
conprises: sending a first control block with a set
of MidRNE ASfifkOvidsabBné withtansetrlahglans froth sait fisstset to
synchronizati on signal changes state; and sending a
fo%, %‘Jié‘kﬁs{t )S}e%e&%ﬁ@ﬁénd@aﬁféééoﬁdwias&ﬂaﬂ@m apiovBrig@pldne
ofrzontal  synchronization signal, with each content
bl ock having .a_.line.of said, fi t .
frgp S svnpd S frid iR BsaE . o s R nlBREOAM sets
conpri ses: sending H{i rst control block with a set

argpfeceivedpisaishlendng €second set when said verti cal
synchroni zation signal changes state; and sending a
plurality of content blocks in accordance with said
hori zontal synchronization signal, with each content

8.bl oCRhehasthod oficlhinn @, whersimi sdidssending saidtfirstset comprises:
apparatus, conprising: a video processor to receive a

fi 1 sfn@Rg 1 $8GQ0H Y K186 PhBRGE 6F GimapibSopsid G8s et Wien
connect To said video processor, said graphics

0CeSSOr I ' ' cond overlay pl ane
sy écag?’é“ncg‘%d“%‘%?’h\é?a“%é%?ésstS@%%da% B4 VIO 2005/ 064455
PCT/US211114 /Q 4 3 7 3 second video .pl .
r esp¥e® ‘i“gé‘lé‘}ragté'ichﬁptgﬁh]%t?gkspl%lgceog %l}cgt%vc%&ls%@(g%azloatal
first and second overlay pl anes to said }1i dg9
Sypp]@@@ggmn sgral, with p@féﬂ Gon plock aving a line ot said furst set.

9. The method of claim 7, wherein said sending said second set comprises:
sending a first control block with a set of dimensions for said second set
when said vertical synchronization signal changes state; and
sending a plurality of content blocks in accordance with said horizontal

synchronization signal, with each content block having a line of said second set.

10.  An apparatus, comprising:
a video processor to receive a first and second video plane;
a graphics processor to connect to said video processor, said graphics

processor to receive a first and second overlay plane to be blended with said first and
24



sai d video processor to have a bl endi ng nodul e, said
bl endi ng nodule to blend said first video plane with

W@ 2108/064485t overlay plane to forma first bl enkigbUS2004/043739
frame, and said second video plane with said second

U L %o gia%& rd S%R%pd Sid SRS p%c%géﬂﬁ d ggng{'s‘g'gdt #3fand

erein said vi 0-°send sa
bl ended. frame to a first display nodul e having a
SePPPLOVerla S i Vidha oS oL RS AT BB AR r ame 1o a
second_dj spl ay nodul e having a second frame format.

11. SHQ Vi REQeesFeT by have aih%@n%mg nodyipesaidblapding mogulego
vi deo processor franme buffer to connect to said video
blend saad Sigst videai pdlanei widhosaipfict evsbay iflarserte fomi & Eiisttbiengdtdr e

said video planes; and a graphics franme buffer to

fremenedisaidses@idvigéplahe #ith kA6 86601 dverlay Plafe &Afom a second
overlay planes. 12. The apparatus of claim 11, further

bIERIBIN-Shd!Gnd@ bus to connect said video processor and
sal d graphi cs processor; wherein said graphics

proc qQr sends said overla l. ane 0 .sal.d vi deq.
b ocubegin fLieq BrePePUtlpepa BBy loed bimr aah dest
with a vertical synchronization signal; said video
display swdyle hayinge: Sy formshang a91dseegndblendsthimedo 2
graphics processor over said bus and store said
segoed {liaplap modate havingsd secondibame foomesor frame buffer;
and 25 WO 2005/ 064455 PCT/ US2004/ 043739 said bl endi ng
nodul e to receive said video planes and said overl ay
pl anes from said video processor franme buffer to

1 per F ORISR PSRN, fikther ShBpARRET at us of claim 12,
wherein said bus is a graphics overlay transfer bus,

and ?%d@o gi’c?c%%s@( frtg}n% %%ffela{oecoﬁﬁmyéaqgweﬂo ?)}/()ecress%?,i Sglid video
gr aphi cs overlay transter
processor frame buffer to store said video planes; and

a graphics frame buffer to connect to said graphics processor to store said

overlay planes.

12.  The apparatus of claim 11, further comprising:

a bus to connect said video processor and said graphics processor;

wherein said graphics processor sends said overlay planes to said video
processor frame buffer over said bus in accordance with a vertical synchronization
signal;

said video processor to receive said overlay planes from said graphics
processor over said bus and store said overlay planes in said video processor frame

buffer; and
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bus in accordance. with the DVO specification. 14. The

apparatus of claim11l, further conprising: a bus to
weawseeHssai d vi deo processor and said graphi CRCT/US2004/043739

processor; said graphics processor to send said

over| ay.planes to.sai d bl endi Le pver saj
e pRaRE oS Rurdunay P EBOH el ol
synchyoni zati on sjgnals; and said ,EI ?%%1 ng nodul e to
frpRIRiY BdsxPIPCavPer ame Brirede PeHEHR s3f PlHdigand sai d

vi deo pl anes from said video processor franme buffer,
said blending nodule to form said first and second

bl ended frames as said overlay planes are received.
115, Theapppanatiidand 12, vdidmii $aid\boeised graphicslogirighiansfer
processor to receive a first set of first overlay

b, 31 8ai8 B9erfayS R ERRArS &I mAlniS AEQ BRerQURY %rﬁpfhi@é SREBy tHAIfEr
graphics processor to store said first set in a first

bhEh RERh S PRIV O pedfih@haphi cs frame buffer,

Ssai d second se n*a second refresh rate domain in
said graphics frame buffer, wth said graphics
processor to. send said first overlay planes to said
bl endi ng nodul e over said bus in accordance with
lhor i 2bnepparaig of/deim &hifusherceppRsiEgt i on  signals. 16.
A system conprising: a video source nodule to send a
fi r st basth semectdaidi \dée pbeassqr and 8aM@r0&y 164455,

PCT/ US211114 /0 4 3 7 3 9 a graphics source nodule to

send s@d fgkdphlicsgReesaf e sknasaid Axripy Flaﬁeé 1 sar! hibehiseshodule
with said first and second video planes, respectively;

og?]xj(}'ﬁgél?ué GR AL &rddriRe GRANREL oA Al RriYdag ?h%%ﬁﬁﬁﬁoﬂ?%ﬂ&l@; and

graphics source nodul e, sal a center to
conpr.i. a video.processi ng.sub-system Y .
sai aoUR R RBNE REREST Sif PR R s om, SEE B i
to receiye said . graphics planes, sai, raphi cs
visleg Pkt ﬁr@nswld wiget Bivcesokwac balfer @%lg;!??ﬁ“g ganegils tofgrm
sai d video processing sub-systemover a single bus,
syl st oail desand dbended fremss agsasdipverlay planes are received.

15.  The apparatus of claim 11, wherein said graphics processor to receive a first
set of first overlay planes and a second set of second overlay planes, said graphics
processor to store said first set in a first refresh rate domain in said graphics frame
buffer, and said second set in a second refresh rate domain in said graphics frame
buffer, with said graphics processor to send said first overlay planes to said blending
module over said bus in accordance with horizontal and vertical synchronization

signals.

16. A system, comprising:

a video source module to send a first and second video plane;
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systemto blend said first video plane with said first
overlay plane to forma first blended franme, and said

W@ 2wsnek4s3d deo pl ane with said second overl ay pPGRES2004/043739
forma second blended frane; and a plurality of

di sp | 1rsd  di e to

recer BEpTRAUER: bR Gocpaati il lndRietag g e

secand di spl.a dule.to receive and, display said
IR ebraR B P st Ve ShBEY SRRl ot m 16

wherein said display nodul es have different display

f or nfgdiajgnterecospedt épriad videgisayres maoguler anidrsaislgraphics

medi a center conprises: a video processor to receive

sosgdednduis tsasindedie canel twicdmpripd anelso peoogssagphsubssystem to
processor to connect to said video processor, said

reB¢iaP i€ §ideP PRERS G a EAPhRS BF06BssHT ﬁb,fgg&t%fn BRecesrRcand
overlay planes to be blended with said first and

L Ly _ s .
Bl P RSy SRR m B Bl R lancs 1o
dule to blend said first. video plane wi.th said,

sof e pirpreiye PPN B DS pinkls s Pl g M draaicesseingsab-
2005/ 064455 PCT/ US2004/ 043739, frane, and said second

systeaeS Penchwiqifirsh vidse alage vothcaishidst exerlay plaaeteiqray girst
said second bl ended franme. 19. The systemof claim

blggledffranadend saidpedoni vifeoplanedeith mid sewosd pvértayndareub ffemm a
to connect to said video processor, said video

sepoiatigsaded fiameenbuf fer to store said video planes; and
a graphics franme buffer to connect to said graphics

pr oc : [ :
0 oL B B Gnple UFS KB SO e o

di%@%gagé (t;i?s’q ibgeéll\ﬁéﬁj grgggﬁalrngcaes;’eﬁgﬂd 8‘1@@?? ?hio%uﬂ:rtg egcig;iﬂ’v‘?’f and display

S process 0 sen

sa?(i/ gercl)r?al blended frame.

17.  The system of claim 16, wherein said display modules have different display

formats.

18.  The system of claim 16, wherein said media center comprises:

a video processor to receive said first and second video planes;

a graphics processor to connect to said video processor, said graphics
processor to receive said first and second overlay planes to be blended with said first
and second video planes, respectively; and

said video processor to have a blending module, said blending module to

blend said first video plane with said first overlay plane to form said first blended
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pl anes to said video processor over said bus. 28

WO 2005/064455 PCT/US2004/043739

frame, and said second video plane with said second overlay plane to form said

second blended frame.

19.  The system of claim 18, further comprising:

a video processor frame buffer to connect to said video processor, said video
processor frame buffer to store said video planes; and

a graphics frame buffer to connect to said graphics processor to store said

overlay planes.

20.  The system of claim 18, further comprising a bus to connect said video

processor and said graphics processor, said graphics processor to send said overlay

planes to said video processor over said bus.
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