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FAST DI SPLAY | NI TI ALI ZATI ON AND LI GHT UP BACKGROUND
[ 0001] Al though nobst conputer conponents have becone .

wer@nogizsant |y faster as technol ogy has advancedr/us2007/000156

personal 5 conputer displays still take a long tine to
"light up" for usage. This is true even though

LCD- based nonitors, which have becone hi ghly popul ar,
are usually considerably faster to |ight up than CRT
di spl ays. For exanple, when returning froma

{ypi calTh Fapd sriny, (RErSaliRATE0R B, Srthe Brom

the tine that they recei \Ha.axswaabi\rd video signal to

m Ig ch it on the back 1% One undgsn rapl e

esul't o 1%?11’1 ?’?Pa‘ftet ETOEPREE £BVRaPECPBR .

it idiispandng y aa@t@frt els mnﬂaoMngystlms I’Eg:l\&tncaecb,l PHesonal
ugh ;the of 15 the conputer, syste

RE Ly SHERIEO AR 0IT 585 = Al R T FP o X Box

usRdus T@e§| ds @@M@epﬁfsnt habughsm@beOnmms, which

Haﬂm % t ?11%%@?3§oﬁldﬁ.ggm ar%I 19@15 c%x(@:t%eg]ahsé/ q:faster

themare |ike substanti a
SRR G PPnéhaPoFRExéﬁﬁpéayw t hF‘er s@rmmwr@n zeeturnmg

ﬂ“f&ﬁryal &@@h&eah@bw%&pnarg a wkgs é(ﬁéé,?}t xn&iewﬂiﬁ? displays
nala ors w | |kely be unable to get the
£E°BelFYR ERE~Selkdhbisto vﬂ’ﬁ’&rﬁ?%orscisi |frop the

tflateh&lhaliindhﬁztyr &blcelwal b VhIBd dodvd Ngiddel hAStwhen they

r ay control sets runnin
O hifs B BT e SPRa PP At TPL e’ (& (his 1ag
Jlseat\haNg thieeukest hgsaphl vathi feet tipovdra aip, E’éﬁ'ﬁilrcﬁﬁ:en
e y.LS [ ctive s hr tian
Jﬁuwésetélgsggtgﬁgkg lg F%’?}é ?greg(\al\%re - of q-t% Ith%et rest of
Hsd €PMPBEe T §Yﬁ§?ma19I abﬁéYst-fP ut¢ orseds this consunes

(to@® 27U CAY ORI tihd R, e sy relgugnaé' %ﬁoggﬂgg EQNcnat

reqU|renents In general, 30 this Is because Teaving
%ie 1rys VegrS BRI @aghﬂﬁgéﬁm@ﬂw@drﬁt@ﬁem@n% el imtitt-yap”

tquetshenahépbay tBemt Bok| eikbe) NG ARt 3N  Q158M4Sate
%t% and Eower savi ngs_typi cal II%/ comes from bei n%
6 PoYBrtaBAnTTGni fF%’én?x‘ii‘éﬂ § 018 F s lsyst having

meoyt Lophes andtt bepgospl aywid@ntvotieary ofSWNMARY signals,

000 guery, s, I‘OVI ed t t rqduce
v%é’]g‘éj ionhgf §r eprgslénta es Ston qi tq’1 ) 9@1%&3 fii@§ to
bedom tiWwat sarenfigr t Weicdessr$toedl baelna/ahar turelcBdtrablled wait
tQﬁéCfl BE&QQngTQhé ﬁoéyn%yréﬁé‘pta cptdei g;g%yof%otnﬁ:roller

dentif Yy y features or essenti al eatu
Cé‘ll&”rsﬁ’éé supfiéee whgbherhehprspeed tuh rithen dees tiooralyd oms gdme,

(eNgany1¥ayi hat nwonbe: | fragnidhesigrnre Yovdie £hdl Bdures
1glubj ect matter.

at’ the display is receiving active synchronization pulses
so that the display is aware of its current mode), but is
not a viable solution, as this consumes too much power to
meet desired energy consumption requirements. In general,
this is because leaving the host graphic chipset enabled
prevents the majority of the display controller being
powered down to save energy, and power savings typically
comes érom being able to power down significant portions of

the host controller and the display controller.
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[0004] Briefly, various aspects of the subject matter
10 described herein are directed towards maintaining

waole@phsy3settings while a display is in a sl eepcBUS1087/000156

in which the maintai ned display settings correspond to
actual display settings that the display previously
used when awake to display video data. Wen the

di spl ay subsequently awakes, 15 the host conputer
communi cates with the display to establish whether the

_host conputer system s vi dgﬁg@&%al s can be properly

di spl ayed using the mainta splay settings. If
B 0 AheTdi's phaymaestios gecdihiglennitot dnnedddisphagelection of

S8R 2320 HELe %éphgy 2581k fgéleg- EdA0%la e .
display an st co e‘?n mai n a
ﬁlm&éwrt Id@tsccmbneelsp@ﬂ;@y io ahse@emlmcsm@gmsmumgs. This

8% ih%:CoaRuRLeat ed @&ee@@kﬁétymggahere re roo,_mthe

%ost conputer systemto the dis y t
IS é]eatth‘ée?o?éntﬁﬁychﬁ%@ﬁdt%@bl%‘é‘élweﬁbkémr is it

BgRiNey 2% besuewn AR Bhgl Red trkenvoem ide: raceid&dbe or
t oken mat ches the previously maintained token, the set

Jte filgiime? SEPIRRGs MarEStised to generate video out put
teooer] oBryéfiep, Srénadss haigrvees ad fshﬁﬁébbemﬁﬁﬁér

onput er stem A nenpry at the, , at
BN HosiPer=8, SturrCa8 Brinoin TRy tRDTO fpiay
smtiuﬁrsgm mﬁaedlasrﬂlapls@rt tengs shsleep t‘@t&héplﬁy WisidH the
e |nclu the dis Ia contro
ta% ad:15?tlaéfr aphl cs IEon 5??18?3. ChoH- %]l(e%sr'? ay
amm tck@mpmh@r déepiayi paeesowslh uhed dilspl ewdlee to
Sl Ay s)m@&eha%% a %ﬁtenthgaafL wdsﬂaé Mool tawgq&s,

are stll val i d g., the conputer” syste
tihes Hogdt COEPUSETY F@é‘@u§éFPFﬁgswh‘alvethﬁ)tdﬂe¢m¥ﬁg&ecF%|€lﬁ@bllsh

WH® her the host computer system’s video signals can be
properly displayed using the maintained display settings.

If so, the display restores the maintained display settings
as actual display settings.

[0005] The display and host computer system may each
maintain a token that corresponds to a set of display
settings. The token is communicated at wake time, e.g.,
from the host computer system to the display, whereby the
receiver of the token may match the received token against
its own maintained token. When the received token matches
the previously maintained token, the set of display settings
are used to generate video output based on video signals
being received from the host computer system.

[0006] A memory at the display, at the host computexr system,
or both may be used to maintain the display settings while
the display is in a sleep state, including the (display
controller and/or the host graphics controllerxr). Upon
awakening, the host computer communicates with the display

to establish whether a set of maintained display settings
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display went into its sleep state. If established, the
mai nt ai ned di splay settings are restored to actual use
by 5 the display to generate output fromthe host
conmputer's video signals. [0007] O her advantages may
becone apparent fromthe foll ow ng detail ed

ar Qe btV hehr 9 ak e rC FEH RRICt ST (35 tHeLl as its
1a%3§\é@g§f JORR B QESCR RIAYC%' £t Tt RRAYY NGR- & 0008]

e present inventionis illustrated by way of exanple
digplthnorent mntee ivs thkeer compamyi Nif fégtalkeki simeduni the
Jige.re gﬁenc numeral s i ndicate sink#q&gelenggts anq)
ma3REIHITH: TUBP DO R E S PLRARSHI T I R 1Fa e Use PY
th&XH R Ea it @ GaNerote BUBNSE CIPUERShEE i EQRPENGr ' s

_into which various aspects of the present invention
VideRy PHEINHEDrporated. [0010] FIG 2 is a bl ock di agram

. . . S epl
[06PP] e%‘éﬂ(e'rngd%ﬁ%géggﬁ gﬁ%%%%ﬁle' ggﬂgk%ﬁta £AbRPl A%

stores Its settin rovid token to a

foXooguirieerdestyast Joadl bid sor e et @ | wigers t waiddyy , i1 cronmenction
,restorig; the settings upon resum ng from standby.
witlyoihg EWINESs a bl ock di agram representing exanpl e

conmponent s igRMiH Gk rEBPRIENe TorS Vil MshRingss di spl ay
25 settings for restoring the display's settings when

[000%] dThel ayepeoti doveatdanchisng lilokémagpdnbyevani of

ex%xf%fvl\% f_ﬁ{r%] dl?cyt ZiPrQ:ﬂtz‘ld Fn{rga tl‘f'e Ia?c:.?%ﬁ?é%&isrg# ﬁ%&%é@ lbugn which

agram representi ng exanp
1ikekesf dyerceli smhayals HOiestorsigi 1he elamays sand in
whfgﬁ}lngs based upon a matchi ng t oken
[0009] FIG. 1 shows an illustrative example of a general-
purpose computing environment into which various aspects of
the present invention may be incorporated.
[0010] FIG. 2 is a block diagram representing example
components in which a display stores its settings and
provides a token to a computer system before entering
standby, for use in restoring the settings upon resuming
from standby.
[0011] FIG. 3 is a block diagram representing example
components in which a computer system stores display
settings for restoring the display’s settings when the
display provides a matching token upon resuming from
standby.
[0012] FIG. 4 is a simplified example flow diagram
representing example steps that may be taken by a display in
restoring the display’s settings based upon a matching
token.
[0013] FIG. 5 is a simplified example flow diagram

representing example steps that may be taken by a host
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[0013] FIG 5 is a sinplified exanple flow di agram

representing exanple steps that may be taken by a host

conmputer systemto restore a display's settings based

upon a matchi ng token. DETAI LED DESCRI PTI ON EXEMPLARY

OPERATI NG ENVI RONMENT 5 [0014% FIG 1 illustrates 8”
COBRYRBY eS¥ELEMsHPt BBFEOEBNBUEL PPl sP eRPERIPFBnRRARI 1BBOD 2
mae@hyﬁ%cgokgﬁ.invention may be inplenmented. The

compuiing system environnment 100 is only one exanple

of a suitabl e conpPEMAGLED DESCRERTIOND i s not

e et o R

LI %ZLELAYA" Ullulll.y \>J LIL}
[ochayl driide 1CaAMauls HiG tRIY i iRidp LG e igiiiadplel ebrasuting
havi ng any dependency or requirenent relating to any
SY8hemoPNE6EONRERE 008 oRoWRbABNERS| LRVISREAPRIVRY PRe
imFXEHBLALY . OPEAA! | BRGOYLE OBPELEn 100y 15a4 88151 odNes only
nventiron i s operattonal " w numer ous ot her genera
onpuepasplerofpacsal tphlposempotpny i egvsyshment and is not

. ' t fi ti . Ex | f |1 kpown
inEGRAELI HY SY9URRE, 2BHvEHBRFARESD BRFOr CEBNPTERFaPt oRES OF

fuhbel oARYi be &8I tRBI| enfentUsE. W 18i theri BMER1 H0Bhe
include, but are 20 not limted to: personal
compwpingr snviteyeentohPlt besinharereredonas| apyepg any
defEYEESSy LEPLEL, el CaS OYLELREOLSSSIRY S8t §FPcombination
¥ t
Croprocessor-based sSystens, set [op boxes,
of ptogpansnbs ei toasurrted! £at thei éfempbapr sp&Lating
m ni conput ers, nmai nfrane conputers, distributed
en¥SRPETERE é@oenvironnents that include any of the
[06P9Y € T8YS LeRR 1 HPUIL Sperdtd I ke JBRRlusTRR her
I nvention may be described 1 n the general context of
genenplt purpeseudrabspecnsl rperposs, ceupht asgpspgtem
nodul es, . bei ng executed by a copputer. Ceperally
enF PRSP S8 RO EPBESPHER bUERS our FREUSLAP oif affl L known
co@PLeChS, sgOHRABENESVi dahRet & ICAHELSr 8BHALS§uEatibns that
whi ch perforn1€articulaf tasks or inplenent Earticular
maypReraditahle £9peyseTHEthnvRAt iBWeRBY OBl sBchede, but are
nof’ ?ﬁﬁmi £ed 4. %éiébﬁ%i eéoﬁ%&?&%é NOs EPYLE OBBRBL B BT Randa-
tasks are perfoormed by renbte processing
held or laptop devices, tablet devices, multiprocessor

systems, microprocessor-based systems, set top boxes,
programmable consumer electronics, network PCs,
minicomputers, mainframe computers, distributed computing
environments that include any of the above systems or
devices, and the 1like.

[0016] The invention may be described in the general context
of computer-executable instructions, such as program
modules, being executed by a computer. Generally, program
modules include routines, programs, objects, components,
data structures, and so forth, which perform particular
tasks or implement particular abstract data types. The
invention may also be practiced in distributed computing

environments where tasks are performed by remote processing

-4 -
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devices that are linked through a comuni cations
network. In a distributed conputing environnent,

w@emgosutsirodul es may be | ocated in | ocal and/ orCT/ESDE000156

conmput er storage nedia including nmenory storage
devices. 5 [0017] Wth reference to FIG 1, an

exenpl ary systemfor inplenenting the invention

i ncl udes a general purpose conputing device in the
formof a conputer 110. Conponents of the conputer 110

|ncI but .ar ed to rocessing unit
% °F styjs%em e tory e%%hrgﬁaka s?g?‘g?ﬁ‘gﬁ%t’l‘ﬁni SEYREK -
hotmlmmlhtm%i Syspamniagpontndbsment) utk ogrih ensHslE&Mmay
t, essigng,unit 120, The s stem bus 12
C[)Cyé—’ltae(r%ly Elf se\%gra ype1§’erc5l %us S lrnl:ﬁ:’;lur es age media
4%1%% neMeYD IS oyageodemgaesy control |l er,

f’(ﬁfi'ﬂheﬁ§{:hbyéfe:@é‘gc§ é&cﬂg bl’.!l.s '(“_)é?{ exaﬁ‘\y.agy %g\é r%netfgr

of bus architectures. By 15 wa
e euantomg $déh 15’W@F?|ttlé>€t arlééuﬁiﬁ@l yoeeretrbtpyrpose

Sopiidandly ABhideeahlUi@e( kS BESa dbabeclhaine! Components
%{C itecture (MCA) bus, Enhanced | SA (EI SA) bus, Video

S S ar’r&z?r FeYAdB6LPEET ofE VERR) PP chimbted to, a

mé%aﬂ@mﬂt @ompoaeeyshamemeﬁaﬁ@ciséPGLI)d bélssf"ét_séin bus
ut er

{2”1 2':] S, ezz%nrn% bus L %}Tﬂ% co

Vpicaly |ﬁ3 Tde§ a Var F@f’f] Bf CRORPUERTE %I]alb‘FJeng the

grodiean TEonput o n:@aad@lnbeeaeding ﬂa:nt bezany BVl é;aebieen bus
a2 e uter 110 an

1[%% u&;eisi)aebo%%n\(/%ﬁast%?’%%ggng onvo }f S e B ST ndlncludlng

& SRea! ®UB5 candereryr erpvabl kenedk apeJByplvmabfbus, and a

B@PhRs 339 n30hnki Biet gt »Qpleegnyytﬁ&s readapl e pdia gy,

may conprise conputer storage tedia and communi cation
Yadicf eemPdter 28Corage LABYF At Piel uBlech vt et t ectarces

NNAtTnRs t&m\éaaharanﬂreﬁnc EerRYabl sAP s, Micro
| enent ed .i n"any met hod or technology for 30 storage

%}rga FoATEL TG CSHER A¥CRonPYE er BT er $hstFLRA) dis -

V:iaia’:b sledtrohe®s BragaariBDAstesidtioh heVES® aocal bus,
ter st orage nedi a, i udes, but limzted '
ﬁﬁl@lp EPROVE™F gg#ef@%’ﬁc%r %ﬁerbﬁrﬁfrif’ known

atse@'lma@gyle BbsROM d| gital versatile disks (DVD) or

lQ)t(ﬁ%r] m 2(9(9!?4 Pocyyécﬁ%%%é/gg?iﬁd%@ I Cgrlarllef.?f of

storage, nmagnetic cassett I'C tape,
%W@o#&g@ab#EOWhénanagﬁ@mp@t%wm%@;tamlewum,a gran be any

available media that can be accessed by the computer 110 and
includes both volatile and nonvolatile media, and removable
and non-removable media. By way of example, and not
limitation, computer-readable media may comprise computer
storage media and communication media. Computer storage
media includes volatile and nonvolatile, removable and non-
removable media implemented in anylmethod or technology for
storage of information such as computer-readable
instructions, data structures, program modules or other
data. Computer storage media includes, but is not limited
to, RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other
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any ot her medi um whi ch can be used to store the
desired informati on and which can accessed by the

w@owposesd 110. 5 Commruni cati on medi a typi cal | ypenmbsmds®0156

conmput er -readabl e i nstructions, data structures,
program nodul es or other data in a nodul ated data
signal such as a carrier wave or other transport
mechani sm and i ncludes any information delivery nedia.
The term "nodul at ed data signal" neans a signal t hat

ocklca 1sk sth al nén e%ﬁegggrQQQSe ICS ?éﬁc ta

I N SucC as to encode |hfor
mm@;:\g‘nailslewmgef ocax atpes, magdende $¢m@m|®¢wmes. or

&atfae%uqﬁ%che' Wdgs %é&dcgegtéréuﬁﬂe a8eired

wTed network or direct-wi red connection, and w reless
haatian andhedushi canreccessedf pyr glae AR ey 110.

Mol 8IS S R a‘ed(;@ln’@g@%a@m? @tfnbéﬁfeénb!o%?ﬁgﬁ AOOYS,1 e
|

shoul d al so be included within the scope o
PGS d e FEFEEUESH 1 9P THE2R yRPERT B nDF yoizer data

imdd ustRs IR aS1aaee BREhaakNat B&rf &M Whve or other
vol atil e and/ or .nonvol at.i | I(i Hem)ré such as 20 read

A RET0 I TROW ™ 3% A BHE8 n? ch%Eo’ﬁ‘B%’r?n(%verY
dSPia A Esd @¢dputdoahiitpiitdsyatantigoal Bl @&ns a signal that

lgontgrllgl&g the b il% %talrne%et ha,Eng' get o transfer

or hat1on' vieen &l SHEAtS W LRI T corrpﬁt%’r: o Lt
asckdmlmvglrﬁzaratsap ansqdypnuabryasignednmh&mgﬁal By

J‘@%}E%&Jl@l la¥1.d?91 alﬂ;{ﬁu%étgéha gﬂ&&£18£995§%ed1a

nmodul es that are 1 medi at el accessi

Presdrg ywirschgeslier svsd of Bywbr@@esgmfgrlan@r dpoecpywired

Y e R WA 1RAL Wemihaklon, 2§l Godstibuskrat es
%Feratl ng zstem 134, application programs 135, ot her

|°é§ef3@lgﬁ&eﬁﬁogﬁah?dat gomk¥nagpongepthe any

dhec kOB shbih 1k 1alSeel A6bUARe@IBCEhin the scope of
r enovabl e/ no Lemyv bI e; volatile/nonvolatile conputer

KB HGE RSy %f exanple only, FIG 1
Nolﬂslt r aheSSﬁshthdméﬁuS:ky dr3weirndhdehatcagats f @vrage media

wa LS% Cogpg %g%é%qgehn 9g¥ohgg%éfagagge&é&ogydé&%h as
read only memory (ROM) 131 and random access memory (RAM)
132. A basic input/output system 133 (BIOS), containing the
basic routines that help to transfer information between
elements within computer 110, such as during start-up, is
typically stored in ROM 131. RAM 132 typically contains
data and/or program modules that are immediately accessible
to and/or presently being operated on by processing unit
120. By way of examplé, and not limitation, FIG. 1
illustrates operating system 134, application programs 135,
other program modules 136 and program data 137.

[0020] The computer 110 may also include other
removable/non-removable; volatile/nonvolatile computer
storage media. By way of example only, FIG. 1 illustrates a
hard disk drive 141 that reads from or writes to non-

removable, nonvolatile magnetic media, a magnetic disk drive
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WD 20071081739PCT/ US2007/ 000156 151 that reads from or
wites to a renpovabl e, nonvolatile magnetic disk 152,

wan7agt7ept i cal di sk drive 155 that reads fronPOr/US2007/000156

wites to a renovable, nonvol atile optical disk 156

such as a CD ROM or other optical nedia. Gher 5

r enovabl e/ non-renovabl e, volatil e/ nonvol atil e conputer

storage nedia that can be used in the exenplary

oper ating envi ronment include, but are not limted to,
%EIC ta assettes, . flash Menor y cards di gi tal

ver &8 &4 sk TORi F t KF LUTTD° t AP IR HRLE s (AT RAM L L
n@@jmed:lst dtiekROBR , aadd 18nt et 1 ek . dildle daiek dissk t!HaItVQ‘eads

skbh b LyBked! by condectemt Lo IOS SYSLAM US AZh ;0 1a6

hrough a non-renovabl e nmenory inter
Susbe pBage CPABOMant ﬁ’agﬁﬂewmtmesk gird ee. 153.It1'mnj opti cal

i V8 oh22eAbEab YR C@&iytf £ 49 %o%bsé%tc

bus 121 by a renovabl e menor tertace, such
SYrEPralsdis1shat Fapht dw\/rése FREmHeiny operating

RS QOhakad @a&muaer E&@r@g@ ﬂ@@lﬁlmp@é&redoe%a@%%\e%caf&%tpe

|IIustrateg , provide_storage of
ESTTGEEF 1 éaﬁm @eﬁ“ﬂ§¥r%’f‘il%nsd13f§taal Sterstirles disks,
dpgdgaarlzrrrgdéul espandsﬁlhcfbrstfb;]ﬂéldﬁzg{ Lé}jj.ltépfmlﬂt%f rbMQ. ana

or .e ar i sk drive is
l‘r']% g%{r ated SSL% or%ﬁég@ %%Jr Wi Ty sYstemRitadly connected to
thgpbiveaemohupr gt anBrdddh ®tiwi- 4quyanmaﬂm$ﬂday I48erface

s%'&ﬂ Qéo%églr@élzé 144, M&gn%}?eﬁ it eleskc%@m”e'ltsﬁgcaﬁ

ei t her same as or rom oper at i
opydfam SEB&k QEBV? chtd oﬁt}rﬁpr@g;rlam%llm&omtdwe@i%opmh@r agstem

pedubesny38, réﬂgvgﬁpafﬁgﬁé¥§iaﬁ£% faQQ?r%hc%ga%yggﬁggface

144, application prograns 145, other program no
1?26 and program data 147 are given different nunbers

[bece] n M iddiiads @ thatir abs8cihPLAUS mbREY aét_ecrage
dlffer nt cogﬁgs A user _nmay enter commands and

"SRt 3 nRETGh* a]??l‘ée OHput ST aERs 0/ §dGh itnpeEovide
S(;ievageso;uchmpst@r{ﬁéﬂc&tble)rlrfét&eidtmain% diggithl Z€kuctures,
R L TR
F§F - t buchopagxa@her hapltdiddyidcdyenattishewi linskEkGred as
sBBY1h§CoPOLa A1 hQYSF il 9B AT s SALEL LE8ALSh: 145,

other program modules 146 and program data 147. Note that
these components can either be the same as or different from
operating system 134, application programs 135, other
program modules 136, and program data 137. Operating system
144, application programs 145, other program modules 146,
and program data 147 are given different numbers herein to
illustrate that, at a minimum, they are different copies. A
user may enter commands and information into the computer
110 through input devices such as a tablet, or electronic
digitizer, 164, a microphone 163, a keyboard 162 and
pointing device 161, commonly referred to as mouse,
trackball or touch pad. Other input devices not shown in

FIG. 1 may include a joystick, game pad, satellite dish,
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scanner, or the like. These and other input devices
are often connected to the processing unit 120 through

w@2u3e8178nput i nterface 160 that is coupl ed toPehES2007/000156

system bus, but may be connected by other interface
and bus structures, such 5 as a parallel port, gane
port or a universal serial bus (USB). A nonitor 191
or other type of display device is also connected to
the systembus 121 via an interface, such as a video

|nterface he non QL 191 .may. al sp be i nt egr at ed
Wth toucﬁgg%ﬁegh pa?é 5§r “PhRe® ¥hﬁr e %%%&C?i)are
Qﬂuﬁnnnnnnﬁctamﬁﬁxw dh@uphoseseengpanet tah tierough a user

PR caldor LUhed o2 neugwg LR whi &ﬁetggg %‘%{Ié NGt
device 110 is incorporated, suc as in a tapl
‘ﬁ@féﬁhéF”EﬁﬁﬁﬁFbe'PﬁhégdPFFéﬁfaéénﬁnﬂéb@Ss%@#ﬂ@ﬁmndﬁa such

g@raotﬂaﬂaglcéqu%%tllg,amey ékréooan'HH%vQ{Qﬂ e phesl
out ut devi ces suCh as 1E speakers 195 and printer

(1 Y whife Ry e lc?&nﬁéceéaem:mahoﬁndb%@w device is
apl&id Fl'lt'tﬁfriﬁctlel'di &) ace %?ét@fn bhse {Lizke?%O%ZinJé@faﬁe such
conput.e na erate in a networked environnen
as{g) d%f(ﬁﬂt 5ﬁﬁﬁ%bﬁﬁ8ns £BeoReRHFOhpt &1 rBpt LSO be
xnqunaﬂeﬂ M&m&haaio&cheﬁﬁtEeﬁOﬁﬁﬂéEroi89heThfkéEnnﬁ&te that

be a, ersonal server,
a routercggahgg °B&h rgg? He@egng e%%h@? YooY
QQﬁwkmkfﬂD@ehcwwdngypncahhyhinbéudempuanwgodefdée(ﬁlo is
#he, ) s %%@lr Ia@eqnagoxsbislc%gg{s e}%gréxﬁ £ Her .

i ce 181 hasy

110, aIthough only a nenory storag
He &t iitigstr soswvite el uch, aFheheScbmpi ety cdbenest | 0 may

el 6ted dde BrGerl petbHdead J)Qﬁgl\t agea: Het Wards, (AN

171 and a w de area network (WAN) 173, but may al so
SHRARTFE dre Ao PRdkEr &BEn Wt WbrRendPe rRemRRrEgs S hrough

sal SUTPUY Riplrdghehra10fiht6€85ac8Ni 84 Phi- SEnaM ﬂﬁcéorfput er
ﬂﬁ;gﬁrké e|ntranets and the Internet. 30 OOZB% When
Ed i nTS | ARFRRE Sor ki h P Bh ARSERTEnER hE8eEBRBGESr 110

dnyunmmm@mte@su@gtheghua17&ohhéoughna tetows kor more remote
e dapt er When u

BERRSE Wichin8! & LA MRRR0 102 Y e

CIOM'JIUG@@S 180nmpaembe72 perebhal ceapsténr :stabléshiagouter,

CWI@@@@”% 9%%& EQ%M@'\Er 13&’1813 u&pm trpe work node,

I nt ernet. em 172, which nay be interna
36 éméflcalﬁ@ry ipelugrAerear o5 ahk ®% stieen @Lgner.z-is depcribed

ddeRrelisen aicARidt tonkgef 868pd 60 01101 Nef 1 3R FHA@ & memory
mechani sm In a networked environnment program nodul es

skegPefedovirs: L6 PaSt ResRohblierraes kﬁ t ilons The
lb@&b@.&f coffay cléoaboraefited hen I B1®! 61 NBIBINHSIONAFR/T area

and not limtation, FIG 1
wﬁ§ ré?é§waéﬂgt3n§pﬁlV%%fl%ﬁF?ﬂ?ﬁﬁ%ﬁﬁkl@@“Q 173, but may
aﬂ59|dmngudﬁ peheryndevoeks 181Sudi mﬁgmdxkfﬂgNéﬂnﬁﬂdﬁ%ents

atr%a;:o{’np\%nggg\é@r I.SLan@Q?ggéonénéehzo r:l.se w1de computer
networks, intranets and the Internet.

[0023] Wﬁen used in a LAN networking environment, the
computer 110 is connected to the LAN 171 through a network
interface or adapter 1L70. When used in a WAN.net:working
environment, the computer 110 typically includes a modem 172

or -other means for establishing communications over the WAN
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10 exenpl ary and ot her neans of establishing a
communi cations |ink between the conputers may be used.

WO-2BT0878PLAY LI GHAT UP ADD | NI TI ALI ZATI ON [ 00ZET/US2007/000156

Vari ous aspects of the technol ogy descri bed herein are
di rected towards comruni cating informati on between a
15 host conputer and a display coupled (in any way)
thereto, wherein as used herein, the term "display"”
refers to any devi ce capabl e of outputting

uter-prOV|de |sual rmation, | but
}éﬁn%ﬁﬁﬁq egpft te&§V|§?gﬁ§ 1h$g|Y tnngﬁXnéf
fn&&nnal;mnnaxnanmaltypayZBeneohaecsaa tanchsos§até.bus 121
er S bel.o e_infornation
TR Sy PR A g A g S e LAY
regrdiFEnasnt.he I @pm@twp@ﬂd@el etmftrdem@nt: haprodreatosddules

& A Migh dheydi %Btngtt(t@ EQHELE?nO@P%an% Lpegeot .,

vice-versa) has not changed
A& @hared dguithenmermeter mB@@ﬁYsﬁF*Pé*h@%I device. By way

& fdef@ile Nesla GFPULEH tQE1bAPUETAONE WM {hsDeYv Vi dﬁ&note
di spl ay requirenents, whereby the display can quickly

PR ST s HRHOSFREIEs 188 FFn@?SlFBB%5$H VBEmory device 181.
Pardde Weardpprddiateen eenti enal nétﬁ@i:ayctsleﬁw@l&gs shown are

t ak der abl e _t th d
FieRst TH ST PranPAnOREEBOLER TG T PIgications
Timputiss tvaread yt:he tdegnpsitgiral mbg basusedit is valid, |oad
ARRF OPES Ay IR Wl rfiirBaglhahasgd on the

ST yiidl, LIIBLK vida UTe TT1T11mvar et o agetel

[ ImaVashoaboatpefies segridie (t@cgl.n,olqgas @aﬂitctrgrb,ed herein
I dg-Aatdn @Rk EQ&%MLi@§twﬁgliﬁ§ogﬁ£€{ghn§étween a

host computer and a display coupled {(in any way) thereto,

wherein as used herein, the texrm “display” refers to any
device capable of outputting computer-provided visual
information, including but not limited to monitors,
televisions, digital picture frames, projection-type
mechanisms, and so forth. In general, and as described
Below, the information communicated between the host
computer and the display enables the display to be confident
that the host computer to which the display is coupled

(and/or vice-versa) has not changed, (e.g., has not changed

"video drive requirements or been switched to a different

host computer or input port with new video display
requirements, whereby the display can quickly restore its
previous settings.

[0025]1 More particularly, the conventional display resume
process takes considerable time, as the display needs to
detect the signal from among possibly multiple inputs,
analyze the signal to ensure it is valid, load appropriate

firmware (the chipset) based on the signal, check wvia the

firmware to determine information about the signal (e.g.,
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that the screen is displaying output prQOperly, nmake
any necessary corrections, and then turn on the

whamkisigbd . | nstead, by persisting previous SepCT/ng®07/000156

and establishing 5 with the host conputer that a set
of previously persisted settings are correct, the

previously persisted settings nay be restored rather
than reconputed, allow ng the display to bypass nost
of its initialization and quickly Iight up The f ast

t h ake_as it _
%%EH%&%%&dsl% 89b FE 5 S3s b B§ﬁ1??|%%% n3) 925G §ymine
tHeats et @vriesn yisf alstseﬁawhag budayt spropitlyp thakessny
ﬂ%égbééy§(ydﬂyé%%l%nQUtgﬂh @ﬂgﬁaEﬁPQ an{hénéfﬁggaqg$us

relativé to cont enmporary restoration tines
gteaad,, aRpref stiadeparpleyshaeet ina?® canl restall dshing

FONRIR HRAT ohithlreXARR! & LED! SFEpLELon
t he communi cati on between the co ﬁ?@r and ?%% %%%§¥%ﬁ/d

Tt ST FOEXESTd s HFe PYESACUE VY deor £ 2eed 0P lesings may
ﬁiaﬂﬁﬁkﬁ%dﬂiaﬁwe&tk&ﬁhD@@EGhEu€5h$pé@ﬁo&@ﬁ@-@K@”ﬁ&%play to

Command | nterface Moni t or Control Conman
BHIS &gﬂd§tlﬁg GeFhgtatnfediiciohe Heghtycp. The

ﬁamtde]agmnupol(wmaml )na@omedasThesewt@@dmdSm;(IlpJIseconds,
cl 30 f he anc nts d rlb herein) are
g égi(g%&allgggemﬁﬁggsﬁﬁgﬂ gﬁ?? %RR fptially

afid
ﬁkﬁﬂﬁﬁkﬂhﬁm mod@wawl11§btwuphsnaadtnglthetmaam¢&gmay s

Jﬁﬂéﬂ% d eé}l%gd%éﬁkoq sEQﬁEaﬁQXu%oygygé é% égl?onteﬁporary

pr ot ocol and/or 25 ani sm may be used
R SGRAON EdMesn of control and vi deo data descrlbed

ey 1N. 1h 0924drINUSnads 45 Wgﬁm@’s thté%eﬁﬁe§:§@t dlrected

invention is not limted to the exanples, protocols
LG R SPEGACHLEToP*RIRAEI HHALFPISNERELPT b Her@h rEhe

&ﬁﬁﬁuﬂicdﬁfbnOheEbéeﬁx@HE'@§m§9t3§5§ﬁdb@ﬁeh@fé%ihf”féverages
resent invention may be used in

limtjn an
i e am Dt IR LU AR T e
Asyqnﬂaum@nawdcdcgdl?piﬁpmbpobaga CHa@@@ErG&mmiﬁHﬁiﬂterface)
u (0] aw NQgs own_ an
WP | Bron Bor? B ied? bl hicad H e,

Yssiuesh ags leas® oneanﬂacﬁcae(baded cmntfmﬂ;pﬁnnnmﬂcommand
%%Enkég gf(E59'1£L néﬁglgghgﬁéghéhcgs é&lbed

evi ce 250, suc as a correspon
hesieiirdr arel PeblEEGy anlﬂ\bbéetﬁﬂa@mt‘?%s&%mm dastlllomot be

&Eﬂd%f%@@ &ﬁp5§§gaﬁed Netgigisgaﬁélégoyméqéxamples below, it

is understood that any communication protocol and/or
mechanism may be used to implement the communication of
control and video data described herein.

[0027] Thus,. as is understood, the present invention is not
limited to the examples, protocols, or other structure or
functionality described herein. Rather, any of the examples
described herein are non-limiting, and the present invention
may be used in various ways that provide benefits and
advantages in computing and display technology in general.
[0028] Turning to FIG. 2 of the drawings, there is shown an

example block diagram by which a host computer 210 (such as

- 10 -
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5 comuni cating video (and possibly audi o) signals and
control information on separate connections, which may
wo 2a00/0pl7ace usi ng the same physical or wirel eSBCT/US2007/000156

coupling. This is only one exanpl e however, as any
type of communi cati on connection may be used with any
appropriate protocol, e.g., the control 10 channel may
be on an out-of-band channel, in-band, enbedded in the
vi deo signal itself, some conbination of the above,

AR 39 0kReaThE eaet {oekssﬁéfngém oylcgﬁ 35.5 Qgg[;gd ggy

share a physical coupling (e.g
R EasgRe W Reas 8 SBEaY @I‘FY#@# e?ﬁo Wi fudetapm td@erlce

msia%nahyl i ¢8| chabhenitbP029] MNetgerd hat) thq\Tote that the
"di spl ay” FIG 2 is alternatively | abel ed as

cﬁﬂ“’t“&ﬁﬁéfli%PFEh 246, EABT8ESRVRT 1 etSwork, 1Sar?d79wn as
dummwm;d&tﬁﬁgtv&ﬂbbGSaﬂﬂdpS@siﬁE?rhﬁdﬁﬁ)rﬁﬂgﬂ&ﬂﬁ“ﬂﬁd control
i pl.e hosts to_nu L |l e displays. .For exanmple, a
iS50 B ok TRES] RoBafuabn ™ oot B30 aatie Diace
t&mntsh@hed|ssptbay>hy?§hea$v\pt:chbnalé’5@ amyp Lisey datThifsr Gim only
1 ke_tr i L s faster for what eve
é%te%f%{gtlé ggg’tg Vg%e ﬁ%’mé{l ﬁ%l%’él%cilmﬁ‘%n 1GOKed U orinec':lon
e PewEeRbuk CBuBpUt ap@rgprla/ta peefeedie. swid c,hbme 25Mhtrol
JdmRMdat g Be bhahni Bul:so@l\!b&ﬁ@' %%@elpetﬂ@%a dd1® SARigeq

resol utions. A switchbox may also use these

i &oer videenSienphelEBRMECt BOMR OEPIRATAL i Qﬁuﬁhﬁ%ﬁbove:

driie o \erhsW trabi Bgnt:bel dts@h@a b&t&aﬁu&ﬂ%l@ﬂl g
nother For. ose icit

%er el nappgswgg m%l zﬁgy" Vet & hgle‘a?rry FhIFrerse

the3Gameowéssoreof om dedlﬁaézaex(xsngnaé Ss e CUrD It HeO e

ﬂhg;sqrcggt 1.ap) . even if only tenmporarily swtching the
ta to anothér consuner / processor, and thus

(082981 Aote shefuitke wiistpd aarid ofl 3Gk epr ésealsegnatively
a%‘é!'l‘é@thEQXa" sw¥O-RH0+4/ 956739'3?  USZROL PQAIA6 o Q03] |

: general, the operatin em 234 or ot her process
aé‘(%ﬁéfn?‘éé{t‘@g Giyestr %P]a%%%l 3R ERkPTGN(ETHE may connect

niulftapiat heBtkota MhUeOpUE i ¥LEp AR . WHGHh B8 1QUL RULS i tch-
t he data and {anormatl on for sending as signals in a

HerolAY mRfindF, PEEYSSR5thP R gr HphivE angtteT Car@lenot The

sstiowhpoxAgsdesayi bed hetawiramecipt aeesf2100Md lake

t&%gg ggghgnfggégrtggr eé@%&QQ set of at least one monitor
/ display is hooked up to the switchbox output, e.g., via
tags the switchbox 250 may determine that it is switching
between the same resolutions. A switchbox may also use
these data itself, even if the connected host does not
support them, when switching the display between one host
and another. For purposes of simplicity, as used
hereinafter, the term “display” refers to any consumer /
processor of video data (signals and/or control
information), .even if only temporarily switching the data to
another consumer / processor, and thus “display” is

equivalent to and algo represents a “switchbox.”

- 11 -
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systemmay maintain in nenory 230 and send to the
video driver 240 is a token 242, which is used by the

wale@phs3d ogi ¢ 252 to determ ne whet her setti nBST/ESH07/000156

persisted in 10 display nenory 258 are still valid
follow ng resunme froma display reduced-power state.
Alternatively, the video driver nmay maintain the token
inits allocated portion of the nmenory 230. In any
event, the.token is able to be sent to the display 250

Fy2 0" Oﬁﬁs%?éggrai\bt@né Q;Heg @y L s%@w QQ'TBWP wLED Brocess
0S

si ngle prOV|d|ng s to tlp e displa
FFRBR igRE sGoviesponarl age e@??ﬁg@nwrbtercplerm%qWﬁmn to a

RS HrSRIeaY 2@, apidhy thest Qﬁ\@i&@@ €0 reota said i ngs

for actual usage [0031] The token corresponds to a
R ymagHeeh &oF ﬁ’leric":B@I 250ShERRLR IR e MR dRStR%er ©-9-,

P argadhg @i &@Ja@]te259aiﬁhl ¢hoal ywn) he i s s 3R
tq%save its.curre se Eg§ nd then subse uent |

“or é’r’tehé’rheiﬂ‘?eﬁ rS&E} §P By TR Hodt “ethnput e PRt ing
syqnémnmaylmamﬂth1m51a de&ptayzmhlaﬁdréémﬂnfb\uﬁg/v1deo

Sk Y f J 90 & Rl @@56949 SRSLAY; SAYLDG OL e, digplay

appeari ng sef OB oh- al host”
]Gmwei-*’é@plt@ pie@tewemebwhmbﬁrt het hisys c@ﬁmm@rsizsmecarudi

I'L%l(yys m&%r@e\ﬂs‘ée a%éosggle@aiwl f v?ﬂ@; nr%&ﬁng ¥ Bm a

of "a new VCP (Virtual Control Pane op- CO
TSIV T SO CCI@eVEF e S§RREr al Ht%@%w%m rEheh v e

MG 2 nd S RRGIHtac at ikaR. ThReACY: VEPs C&Jm@mh:é’@ PR of
ﬁ ent at any tlne however to avoi d sendi

RETCTH PP (R EBWENETmytBE SORTY| 1R 2t re Rheent
th:DStthd rtiemdav @sst afprspladbegsyhgeo M\tdeswrﬂnla&atl on
nal_s Not & hat aft a
élspcng% opstée Fﬁ&ga vitg gg %ﬁﬁvﬁ?ﬁ%%r%ﬁﬁﬁéi%(ﬁ? multiple

c@;qsgﬂaﬂys A lee taikepl apd- c@Zresp&j@iu}g settings may be
ARSI A0150 LS 1A (i
ssitddpast §o&, astyal Bgageyap command. [0032] In

@anal thi heokPer Sbste SRIAdNGS L omENd eﬁHgHUsaeﬁratocol
b‘%atl:?uke%tn tttl]'laet hlog(t::l %gg%ute];l Sllg gr?gtgﬁg Iglgsifll;}/o kzesno we}'ilgch
allows the display 250 to save its current settings and then
subsequently restore them when regquested by the host
computer 210. A primary result is a display which resumes |,
very quickly from a blanked or energy saving mode, appearing
to a user to come on almost instantly. One example protocc;l
between the host computer 210 and the display device 250 may
be implemented in the form of a new VCP (Virtual Control
Panel) op-code / command; op-codes are generally specified
in the VESA MCCS 2.0 specification. The new VCP command
may be sent at any time, however to avoid sending
unnecessarily, the command may be sent just before the host
intends to stop sending video and synchronization signals.

Note that after some delay time, when the display stops

getting a video and synchronization signal, the display

- 12 -
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5 value that is uniquely generated by the host. Wen
the display 250 receives-this command packet, its

wo o082 t akes action to nmake it possi bl e t oP¢EUS007/000156

rapidly reload its exact current state, so that the

di splay can quickly handle simlar video signals after
being restored froma deep sleep 10 state. [0033] To

this end, the display logic preserves a copy of the

t oken 260 (whi ch need not be an exact copy, but may be

di t % ,.-such as a
B T R 0P 0705 8HFlhga BE mSftof Syl areo
RUMENtINQ fp BIePLZLene vraes  progessy & NECBIOEorymame.

[EE AL e §BAbral e eRECHIdSs I (N QUHPNLNMESR comprises
stream_The display 250 may _return a conmand

A &G e dgitty ?gz&éﬂ\dﬁs 2ahdShEy CPRERFPLIRO R f F kRt D1T-, a

wadid itatht deerurtikale13] bewsrhbaahpgt che mes€Uel When the
cil:éjs‘:?;i@@tifyzst eeq:iesi%leasy-t del.. 20 [.0034] Whepn the host
conputer: 210 Tesunes trom SPARGHyPAENT kbW 19Etc 352
tedre s vtk immd tel InlaMee isepdisagbl et sah®tat degp sdPatelidad its
dad previ, sl t di.spl! 0, the host -
co npt{l[jtcgl\ré:l 210 v)éviﬁ%let%i's%%ekgg'tr 3 o?%s%zg?¥ i g TEoHEn andte
Treihee MideonsligneRe sdvert breng(reetdosd Topy 24Bep sleep
ddwade t he host 25 conputer 210 had previously sent. The
Qﬁ;t conguter‘ZlO also injitializes and sends video

%Pl sTRsERHT cREY a9 oisimfiay, Loede3pFeRRaNesha copy of
tthies poiyer? 56 o 661 \e@S nkBHSnE8NBBN&R I SRS Tddg, A KBSt be a

[ operati.on, .the. di ay logic 252 matches 30

R 2RI, SiobagEPRer YhE Spgiont |3 & A with
260 avednendi védleion selie idospkay, nenery 268, cufrdrie dakgh of
URR GAGfeo e cllaplayabeshonaschl s Spidiaas axd and
tries to Show video as quickly as p S e, W thou
FAAG htoudhica cesmeant vodap sureamet ete chisgichy 250 may

1RORRCH QbmkAukl BexnNRt 84 ipt, a
2007/ 081739PCT/ US2007/ oooeig%tﬂ%?eﬁi s Tane commang ™ 2

Pt AEE pE BSEdTAGF bPker SkRhat}kavs st hest esunmiquely
ildeamifyathievidt ppleheneatbe host stops sending video '

33 a0 15 $3g0nbdl PN AOME0Y o
knows that it can send and will be sending the same video
signal it had previously sent to the display 250, the host
computer 210 will issue a “restore settings” command or the
like with the same token (the host copy 242) that the host
computer 210 had previously sent. The host computer 210

also initializes and sends video signals as quickly as
possible. .

[0035] When the display 250 receives this command requesting
a restore settings operation, the display logic 252 matches
the host-provided token against the appropriate token 260
maintained in the display memory 258. If the token matches,
the digplay restores its settings 254 and tries to show
video as quickly as possible, without.going through a

conventional full detection and correction routine. Note

- 13 -
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5 resune at the exact sanme video settings as it had at
shutdown. Note that contenporary operating systens do

wooio7del78hi s, but rather re-boot with | ow resob@x/Us2007/000156

default settings. However, the token may be used to
performthe boot using previous (including

hi gher-resol ution) settings, 10 or the boot can start

with default (e.g., low resolution) settings and

rapidly be restored to a previous setting sonetine

Mt 8658000 E\ cbRfahakeRy SRLSMhe (AP Ho AL SN A DS 505,
understood, a primary purpose of the token 15 1o

SUsd egt EEINEhéramsphagtPBitut whanertdie ihnstt hetopkb sending

JHikRoheshne@Bnut @he2dBmmah@NEa W 41 :8We Qfsdd S 480t down
settings, have not changed si'nce the display 250 went

anGk §LPPENatEe FOSPAFAOSNOPRE t PratY b thRsthesdnpr eroing to
¢SRS, athehwaskahg] aat'ntay}r]ﬂcﬁecls h@er;&ﬂﬁgdst_, hé&] &%é&?ﬁwt er

i1l remai oupled to the sleepin i splay, w no
HsigE T o NoER PhaS BREbPTPTERD0 M e aHisne, B ot
&l eptis, Weet trthehkestecboputeitls 1@k91fés2:4h21trmim,hefeﬂalwd t

i 'S 60 hi s, indi cat.es no anges,_ an
R RSN Lr o} " E e D AT 8 S SR IR e
254 ysdmonerelyo268 (tocludinpdralien: regilsiteian )ane tiags,
ol ke NoLe LhA! stheconeratdOg a0l Al &r S, Y, MR on)
their 25 settings, such as via a trickle refresh™
Seh&iges PROWVEPERIAYsESt Resteredde iy REHius msitring
soRRREee dLeSheT bBetf Ukl tROVESkend GR3/n Not e that any

e, such as.connecting a different conputer system
BSTERe 7 Bt G ARG o PB5 L BRFY| T-B0-6rot HEne
tokier denput éndsyatentonele nakeptdie FHeplAfestore time that
W BEEL LBIBLE R HE 0N, LNE HRGL MRUIGE NAL RS A0 St ings,

t
see out put order fo na a corr

- haveanpsafbanapdbeiprevideddi$pme essamertto iover Gane sleep

s%%@é pr ﬁglt@m:ﬂ%lg EQraflodn ué&@éué:éf %@s@n e rva%l\l:g majority
of %hzugime the same computer will remain coupled to the

sleeping display, with no changes to settings occurring
while the display slept. When the host computer’s token 242
matches the display’s token 260, this indicates no changes,
and the display can safely restore its previous settings 254
from memory 258 to its operating registers and the like.
Note that the operating registers may maintain their
settings, such as via a trickle refresh charge, in which
case the re-loading would simply comprise restoring full

power.

[0037] Note that any change, such as connecting a different

computer system to the display, or changing a video setting
on the same computer system, may make the display
unintelligible, whereby the user would not be able to see
output in order to make a correction. As a result, a
failsafe may be provided if necessary to overcome some

problem due to an unusual circumstance or bug. One such

—
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failsafe will be for the user to disconnect the power
to the nonitor or performsone other action (e.g., hit

w@2mensEasn keyboard conbi nation, hit the noni teCT/ps2eer/000156

button sone nunber of times in succession, hold the
noni tor power button 5 to force a reset, and so forth)
so that the display will lose or clear its persisted
token, resulting in a conventional full detection and
correction routine being run. [0038] In a typica

esu fram.sleen state, to epsure that 10 no changes
SRt W RO Bk 28 b2 oER s baRtedt e RN o the
moniguer wirt iper fidre comeubehes andidnspeay' s hit a certain
' 2. QA D o] - dom
S oAb ont GO BAREC dobaf e LAl 0T
R fndl MRSt 1 Ts s cerisgae - hbaidi deat nénther apower button

el i ceSUCh-Rerd MG addEesen) 1ooNoher thal &NEN05tyi11
may del ete any token that may be present whenever

s €5 Sle3hahfe Bradd st69t RGP debeset Fingsie Hat

dBrghdnmaldreQt fuhe detRlcYon ahll bb¥réer o8k PHbutine being
nmeani ngful video, so that inadvertent token nmatching

*dhnot occur. Del eting may not necessarily be
per¥air ned & oryphyalheegene 20r@n Gleep Ghange 3WCknasre that

RO &faq—lgtes} QdANISGAPE QI kgggﬁt ggm Ry Be ghle 1o bey o 5o
an e Vi a anot her qonnan an 0? a set 0O fYags
WD aiitig tthe cokwrtexher abg dheptayt § ngsvEtnentfent,

d 851 0rL&aD Wl |r AP beduhl- £oREUACKL AL NeL e fdlst amp
resulting in a faster display restore relative to
FES G (GG 5 P pEPROFR RETPRBSE0AR eRAPBRaYYY f ¥l th some
el HJE taNde it Eaitabn! QHLLAE. sAEROas 3a t BABOL @diYess .
I\Zhan zjttha I S changed bgck need not be considered a
TRGE=" (5330 T "GenEParLe] Aoy ESESAnHher mey be present
winplearenttaldren ief aFlcBange whaa tdechesticedpakd et ingntthat

0 K h Lspl 50, €e.4-4.30 upon returning, fr
r!ih"’éa%ft‘%g;ézep Y5330 i

115 own St andby s(fla e ﬁeaﬁé% ¢ o%%u?%?p%id“%"?+ngtourg
Tiglag aoy thatpumadvertekent24en wagehing t baamoexéended
DEF% RIL UR (Wi ARken), G 9mBO dpeJ9oﬁnéar§o1_t haly td&nge,

di spl ay seés the conmand as sooh as It wakes _
ST i & ShPNge FUSHoEEs PoEbRRBRAES 1dedesikdderi¢dmtion may
P-4EE to b2 handled via another command and/or a set of
flags accompanying the token, whereby the settings can be
restored as well as modified in conjunction therewith,
resulting in a faster display restore relative to restoring
by performing the contemporary full detection and correction
routine. Also, a temporary change that is changed back need
not - be considered a change.

[0039] In general, in the example implementation of FIG. 2,
when the host computer wants to wake the display 250, e.g.,
upon returning from its own standby state, the host computer
210 will regularly output the token 242, e.g., with an
extended VCP wakeup {(with token) command. To ensure that

the display sees the command as soon as it wakes

gsufficiently to process commands, the extended VCP op-code
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may be repeatedly sent very frequently, until the
di spl ay either acknow edges the conmand (which may be

w@200208178N restore or no, cannot restore PCT/US2007/000156

acknow edgnent), or a timeout w thout acknow edgenent
occurs. Note that the tinmeout is 5 primarily for
di spl ays that do not understand the VCP command set;
anot her test can be used for a display that has
responded to at Ieast one ot her VCP command. This is
bec use anot. onnand les i ndicat s t hat
"faﬁfe | SOFAY S gﬁiyl gef)lper SFY ofia en %spondial etsrt %ﬁglay
@mhﬁa:nd@knmladdeshehhospmm@mdsémlltﬂhena}r et cﬂr efes , can
dd 0%, G, TR haken)cespand.al ‘Lf@&%n Fr@n
éﬁ?reby the dlspﬁ OeIC 252 w1 elther acknomﬂe eout
W#R?Q%ﬁtﬁﬂﬁ@?wééﬁﬂﬁﬁéntoPCﬂPFF beNRERWHAe Hie tlmeout is

pIGRGaRjp |f%rb@tlsggbrﬁaﬁﬁgteden@@n&hdéhgsEahfd extengad
conmand. 15 [ 004 t should be noted that another wa

Y
I F Pl?é’t&egmtﬁ'y*t CaRaRB Y pF Ve B L Py that has
dgriddheonay tkeasd &abaytﬁeﬁsespw&aeaxsdgnahslgamg

nmultiple in uts pi ca s. sense_for_sSi | s
qef e, Grr s YoPalrraAnter§eSBadt AL R o e e
divdr ey, 2A9ter saperptitioBalt hed aespopding €, Veheromatands,

irﬂ:{JLgheD’ho&e%atﬁa%lé hotﬁeangeggﬁgg sgtl?tl_ %rn R?J.LI.IJL ranken)

consum ng, particularly when rives at
sammand @t 1@@8& OPﬁaWOWﬁpQthasWhW‘semddlﬂfmy rlqg}c
étilﬂllﬂ%éﬂﬁ%e&h%%%&Ew@%@BeOEHSVek@@H&e@eé&mﬁéﬁ&tLEf“dEll be

~to sense the sig An_ inproved way to detect signa

]ﬁFégbﬁfék§5VQ?ﬂﬁ§Hﬁ§@é PHE BPE PFapabkt sPEthapitng dtr
MSern@asi desethndand nore frequently sense at that

ast d F ut B
L1 TRE BEPELS Prage e btk B30T HRRMK Sonphed, u the
diqpﬂajzs|awaMBd&ng mrvceBs oA thecassgapthandiuﬁhéiﬁasplay
é 'U%ﬁeo 1 n %Eya%%n mH§€9 quéglghggp%cally,

Sophi sti cat ed sensi ng terns na
& srpllaayss Semaghifolr wubmaébelnnpurgun@nUObnnb@ashlon, e.g.,

ddamient Iyndiged. (L0QdliiLn 908" AL, shbut e, t@%&@%at input

mat ch, the display' s preserved settings are’ rel oade
qfnqpqq“gqhyﬂgugyEhegpgpepgck to A and so on. This can be

time consuming, particularly when the signal arrives at an
input just after that input has been sensed, requiring a
full cycle through each other input before returning to
sense the signal. An improved way to detect signal presence
is to have the display persist which input was lasf used,
and wmore frequently sense at that last-used input. For
example, if input B was last used, the pattern may be input
B, input A, input B, input C, input B, input D, on the
assumption that the same input is likely to be used again.
More sophisticated gsensing patterns may be employed for
displays in which multiple inputs tend to be frequently
used. '

[0041] In general, if the tokens match, the display’s

preserved settings are relocaded into the display registers

- 16 -



10

15

20

25

30

- 16 - for rapidly providing video output. Note that
the display is not limted to one token and one set of

waEairosigsy but rather may maintain settings  PCT/US2007/000156

corresponding to nmultiple tokens, and then use a given
mat chi ng token as an index or 5 the like into settings
for that token. For exanple, different host conputers

may be connected, with one set of settings rapidly

| oaded for each based on each host conmputer's token.

R anQikar, erarhbengt feasanBuiost . Cafl ec[hama-)ﬁl{@\@.splay

different users, each of which have a 10 correspondi ng
THRET taEané® CREr EPHER (3R], ongySetherd Gt ictstfe) but
whereabynay dafibhenent stokengs Scoeré ssiepend N aidipie
user. If t di splay_nmaintains settings for each .
SRR 8 RN ey BT RSTOREFES drreh dif Soridigs o
theatl idee iagrcomettdabbyfandthapi tblyeh oadeslk featanilgi ,ven

s FY KR | t spQlutions as. needed b
dg'%?;egregﬁt hl?s?ér 5%%{31%?% %‘%‘$di8 %f;'é?rg%%%%eoll'n "Vfl]l% Sh oreet of
sstddigs oRprddier lprdedr EntesaciSabas e somegadie host

e “the di i 7 q
dg@df t@led (@icehne dbSphaynipr Dok di fifel eé‘atéxh%ﬁ%s% an

erent host conputers. The video driver 240 or 340
SARP YRS (Maivh Pee oEERT aRE/ BPesRt tears efatvehidh thesre a

dcie R pstlh roN @ okeh RS RARHEABA SEhe PEFoBENIfE. HP42] 16g0n
FIG, 3 is a representation of an alternative
G5 e & hEEEPEN 3 ALRAPERE nEORBR t 1% oFfftit Stersrpling: ipes the
w@re or falktheotiitbeadi anlayases téogsidpy fde dap @dked,
350. .Such an_inplenentation allows the display 350 to
%ﬁé%ﬂtfgeﬁeggyéngﬁgﬁ%??? ahd §%§£%ﬁ?ﬂﬁ(ﬁ§9ﬁ that are
Syeafitisaldyc hndsreheédabi Lodged of ot x gyien aedddxd N@gs.g. ,
di¥r 3 @l ¢ f_profi : e 1 i ring that
étfﬁégét s%ﬁgggPQFEg_%gsg%éégéé?_i#ﬁé??é%%%,u%%%§ because
FeHithgs crwens dnvEssian sobseecatis eof othml mrefiprences.
diffieenees Eéomh§ng§§§9&ta§e{h@rd£§5f§§“fé¥ﬂﬂoéﬁa%y}ferent
0 ess

communi cated to the host conputer, the benefit o
URETST 706 ARE SAPEPI BYShI BABPWF S t hel e exidsia idnivsir 240 or

k@ RgyakkentaifBtAtatBkanl Shdldy el tiHdddAG NYERelere is
of. settings on thgahost conguter' S, storage system may

BVh SRSt FOTAPPRASHAE TRLRUSCIARNITR. Note that the

ooked cerc bes usedh Mepresentation of an alternative
implementation in which the host computer 310 caches some or
all of the display settings for the display 350. Such an
implementation allows the display 350 to require less
memory, and may provide other benefits, such as the ability
to store the settings for a large number of profiles. While
requiring that at least some of the display settings (e.g.,
the settings themselves, a subset thereof, and/or any
differences from a default set or current set) be
communicated to the host computer, the benefit of less
memory on the display along with the flexibility of being
able to maintain a relatively unlimitéd number of settings
on the host computer’s storage system may be beneficial in

some usage scenarios. Note that the token can be used by
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- 17 - WO 2007/ 081739PCT/ US2007/ 000156 ei t her the host

graphic controller and the display controller, or
whothswe it is of benefit when the host conpup@r/US2007/000156

its graphic subsystemare in an energy savi ng node,

and/ or connected to multiple displays 5 [0043] O her

al ternatives include sending nultiple tokens and

receiving a response as to which one (if any) natched.

A polling-type nodel is also feasible, in which a

J:LEHI‘Jel:H %h@e%@g§e %pﬁlgoé‘o € £ Inizeag)dn é@téﬂé{ %ﬁ,u' ts

new t oken elng rie either a
Gr%{t}ﬁelénernoomkeﬁé 18°r &Fmin 2B berzyefw tvdrerattihee lhposg

JdRiotRed oer Kok Lespanses %éa&htg&ee h takene tdéz\%mg
recel ver. can see | it mat ches one preV|oust use

MASF44FREY PF| CQRBEREFSaF P ePbE TRES \HEFP IR NOken s not

[rmagnl a1t safsriddie v Ghicigdeodenti@ngansl Paske tokens
15 token or ot her requ?: %Val ue, . indicating

PR ARPR R SEPPBRORCH? | WGONERIT (R nffid) et ihed.
Papoililedg-tybkemotihdr iagakses. féramjsblmy e valitcﬁﬂ'ﬁ{)rfaarly.ure

f
s I%]%rée%tf %On%l&o?é’ Eg%?gg& tﬁ:?ﬁa m n ]H:% 23} Pag%lew token

a new set Settings can neg
HeG@g5 E TREG. mn§aﬂm9ntlzes sarrmﬂ:@ilmlitmfmi @ sialokens

rSrRAhe okely . ”Hkihéﬂﬂatﬂpéfyﬁytfgéﬁ¥he&"é¥£8¥'¥%§%onse may

Sstep 400 when a token is received, e.
icdprogy 3 GgKER258° SP%pra%ﬁlwé%lm e%ew h1é‘f ffta'r'Fé?heS one

dﬁé«i@u&ayche&d If not, an error is returned at step
i.fied exa e in 25 which no

an t hi i_mpl
[gbt% %49 t orken oéll’ng&irteé? r?&ﬁe\fé’a]tévt?nﬁgFBePeBOk§Pebs 499t s
rexeoguicedt @spépftothecmmt/ehnim@nmde Nid ipgldz adad i ardtler

f g e gettings correction. [0046],
eklngstE egghte % ng%} bﬂlgﬁw Tg 9T cgl & anr?a;}%\?%ata %tegﬁa]m set
Q&fOEet§P-GsS494nr ker lueme@l%fh@lmmlmmdfseﬂtd REgSerapdrees .

mgltlgfgtagnﬂsgéiaagmnbsaﬁaw e rferlene U IBALIPHALS some
|
megnlngfu% output, until a new set of settings can be

negotiated.

[0045] FIG. 4 summarizes sample logic for a simple, single
token matching implementation, beginning at step 400 when a
token is received, e.g., at the display logic 252. Step 402
evaluates whether the token matches. If not, an error is
returned at step 418, and in this simplified example in
which no other token or alternative is considered, step 420
is executed to perform conventional initialization, e.g.,
full signal detection and settings correction.

[0046] If instead the matching logic finds a match at step
402, step 404 retrieves the maintained settings, and step
406 applies them, e.g., to the display’s operating
registers. Note that the settings may be stored at the
display device (as in FIG. 2), or step 404 may obtain them

from the host computer (as in FIG. 3).
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registers. Note that the settings may be stored at the
di splay device (as in FIG 2), or step 404 nay obtain

w0 bmmog7eam t he host conputer (as in FIG 3). P¢DO&20D7/000156

Step 408 eval uates testing for an error. This may

occur for any reason, such as detecting that while the

t oken mat ched, sonet hi ng changed sonehow and there is

a problemwi th the signal such that it no | onger
corresponds to the 5 settings. Al so, the user nmay

i ndi.Gat 0 ing_gn_and _off_the
(0, S5 B Moa SRR R AL BORDSR"B0EE ) BT mav
dddval Eour eny, rbyshebdﬁnghd@mmgt%ﬁmmytmmhmttdm: token

rp‘artcmetdt' RYnRthes tcﬁmﬁga &aiaex@é@vw@d)heyé & 5 zoblem
key board conbi nafion t results in a reset com?a

"Bt §he0 séere Lt §ufhe thRE plhyno GFORIRT RIdFeRAREisHfito the

SdthdsN ShaBoantakelbershep OB dMEnIeSed St eichl8s by
where an erraor be djfferent than a i smat ch

&8 g P%FuFH&ddlgﬂbaX’h’e’?w T RN 4217 hidrE cates
t&mvmem’nahgl Aist Lakkzgt wodng s Pericrdiaty ddwrd @@sﬂlﬁy

t he hi -1i ke vent _where the t ke tched
Efchereb\%as 2 O&r #%F%f‘n?ep 087" YE 18‘"?mi d g2 2
kepthgray da combdees i o8t epaﬂlﬁes@pt:essntas et m'tgnmqmd e ing

Siaplay sl 8. gﬂgg' ogded, seL i) ngs, @doys A%t he T such an

settings to vi deo” out put . can readi
Htecisheed 2 OBy Zénﬁ’c?@isdiiﬁgs%?@mh&oﬂh?m)la}l error (whlch

nfeﬁ/sw AliireRrescaeeafPhi 808Hat Q04N 0 Ee P I EHAIEM, and

i nplified exanple steps fromthe host conputer
tsfgfé’t &M Steer 4p8ctrgEe segvﬁﬂ'fh@n%& %‘Pe‘bla&‘;’%a}mé?ré i

ﬁaﬂ@@tmeﬁflrst sent, e. g , Wwth an extended restore

F i B KU AR TR S
amdmclﬁnmgrasuooessroandstép devert adt—,e;enedso t:‘nae gHeaeRRl to

]leocQégll su@ggs@, sugee SA@%&@@@% %Atmt%? 94
'S ook Tor a m err ose
cWrﬂR,iw slsaﬁgaéklﬁoﬂxpéégénéﬁttlm%a Frd reg org tmeepseft@ﬁngs to

dey1esetisiebakliRgus0 SREECLh 9L £@H5u1§mh§¥¥éé¥5téé 9py

sending a different token, negotiating a tenporary
aaiding, S5EPsGRB  oF ABLdaEEF BRI a BEORI T radRaRRIbched -

N 1t et | s thepsd Sgid f isachpdiigRleay eL{Qg\b@.eOEtgbgi ffom the
there is no corres ondln error handling | ogic, and

R9its OBl 556 5YEEREY ©nREHERCT - Lo ST CHHth &Y o‘ﬁep 500
wiEre ]aO(ﬁE:kﬂanStleprBBtt eshs, f@rgmheﬁ:ttﬁﬁ atrh&a}d:lﬁmeay S ore

eﬁ: %% C%Q\%gpgr gg: v eos i .als 502
%qhg %COI’TDU ef sys ﬁ]at Jf s%rf ay is a\/\/ﬁ(
%mm@tsaﬁpm a zagrander 6t a@elrsowmg%mrm Uighddmstt ing
IRES3Ar ialn}ﬂ titﬁed'c'aEgéEQa? ends the process.

[0050] If not a success (at least not yet), step 504 is
performed to look for a mismatch error response, which is an
acknowledgement. If a mismatch, step 506 represents taking
some error handling action, e.g., sending a different token,
negotiating a temporary setting, or some other action, as
described above. Note that in the simplified display logic
of FIG. 4, there is no corresponding error handling logic,

and thus step 506 is not needed in such a combination.
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5 settings" extension thereto. Step 510 resends the
token (e.g., in the restore settings conmmand) one

w@erngiosal tine, and the startup process endsPCTMUS®07/000156

that instead of ending, a success versus m shMatch test

may be perforned, after sonme delay to allow the

display tine to process the command, if 10 there is

some error handling possibilities, e.g., to try a
different token. However, in a sinplified single token

] ment at i S S h .t n t
B GRS T L b dPEERE ile| fesponaea
e tarsrthiean¥C® clhoomepdnandf/ seokth SRt Y dhss st
é%ﬁ%dfgy(yy%tEREt§§EtEﬂgsdléélQ% ¥%|iwiﬁg and‘%%%ﬁaéi and

represents a timeout test i s used for non-V
s t@ndiss iy s 2EhoyghePar, n%%%ﬁsﬂW%£¥a&@? iygstore

& QNI sWCR xCMFRRES thardtevenstad | y1vi teddigad ltm@g:cman
at the hog&lte t he host will stog?sendé g the lf. no

(s ey 2@ TERECE S §S5CHBEE; BPTTRYT hate (HE Jaﬁﬂs%}a&y time,

arsd capabivarefuphgindicesg thast esNote smmngsté@ of ending,

eXStU.eCnSelsosn ek:g:‘ust trI]naltS tt Iﬂ.a%e pé&%gxdm e V de]:o some

signhal's or Sufficiéen ene 0cess

@@hnmndsalﬂhusthasdd@@@ﬁ&bédmabcveproh@8$ok@m ¢qmmand if
e§e€ L LR 9Raly) s dgl BXséEbii‘K@{‘eéo EUW & 25y a
at a thou t he connané en are

qlve@‘é@tee*m N2 of FEWEVETh adh| At ﬁwp%a%%ﬂdr%swﬁetolt%

Al JrokeEnVald degbrbBegent t BOrgEbskhye thdlria. 4,
they flood the control channel ggg&B% Wil e the
3

PRt SIS SeGRSEEFI bPE tgevgie 1 hbd? 1 PReE iRrdle the
Edtiinadd e naikere seenstiuckicepssioeahai febtbust £ivd egbtrings,
enmbodj nments thereof are shown in the draw ngs and have
Peeht Hedtibed above in detail. It should be

ek st ooedp HbdRevepresdats taharianadsitnd st eftaitori st ased for

z{x)ér‘{”% B élaH: %td_l%ltaﬁlt o hezﬁpgﬁh&&lf OL{1Er, d5 8& ;%Péﬁsd will

rary, e intention i's 10 cover
oy 4R cmrivamsis aleper wyepveaédrsyYiacehensimgpg out at

e Y ents, f alddingwit kit BEngRhE! tnald SEoPs-Ofc fdiss

|nvent|on
out, there is a possibility that the display is capable of

handling the restore settings VCP extension, but that it has
not vet detected the video signals or sufficiently awakened
to process the VCP commands. Thus, as described above, the
token is re-sent. Some (optional) delay is taken to ensure
that although the command and token are sent repeatedly and
often to facilitate rapid respomnse, the command and token
will not be sent so quickly that they flood the control
channel.

[0053] WwWhile the invention is susceptible to various
modifications and alternative constructions, certain
illustrated embodiments thereof are shown in the drawings
and have been described above in detaill It should be
understood, however, that there is no intention to limit the

invention to the specific forms disclosed, but on the
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- 21 - WAT IS CLAIMED IS: 1. At |east one
conput er -r eadabl e st orage nedi um havi ng
W@ o0upasess execut abl e i nstructions, which when BXEUS108TI000156
by a processor of a conputing system perform steps for
5 quickly initializing a display, conprising:
sending a first command to a display indicating that
the display should store its current display settings,
the first command including a first token, wherein the
first co nd .| at._by_a_ho C er system.to
SERHe 10 drEREtn el FacRerE A FnVR e
oitepinar iive cepeitvibagiangi randvedeovalgra  fallelrdd nveitthin
dsiendigati-nget Bat chhe; hosSty fOIPUt €r systemis
about to enter a sSleep state, and wherein the display
i ncludes a video processor and registers that are
configured according to the current display 15
settings to display the first video signal, and
wherein the first token is a value that is generated
by the host conputer systemto represent
characteristics of the first video signal and is
different than the first video signal; in response to
the first command, storing the current 20 display
settings with the first token before the display
enters the sleep state, such that after the current
di splay settings and the first token are stored, the
host conputer system and the display enter the sleep
state; upon awakening fromthe sleep state, the host
conmput er 25 systemdetecting that it will be sending a
second video signal that has the sane characteristics
as the first video signal; the host conputer system
sendi ng a second comand to

- 21 -



10

15

20

25

30

t he di splay, the second command including a copy of
the 30 first token to indicate to the display that the
host conputer systemw |l be sending the second video
signal that has the sane characteristics as the first

vi deg signal' upon receiving the second command,
WHRSAEPr frf ﬁyERhéﬁ‘the display is in a subsequent

wakened atafeasthshet BEMEARY¥rObealifB1bi 58brhgkeRed$um

the sane as the stored first token indicating that the
hadingl agmpuheproperhypadispingtrhietsenendwirii dbowbegnakecuted
b usin Ehg stoggd dis&lag.settingsh and rggthgng %hg
YstoPed 8|§8Fay s@t £ 85 a8Y9agYaaf dP?ﬁng 5°setti 83
qubyktonihguibDgztRg ¥i desppagressmprasinghe registers

according to the stored display settings when the

di sPPRYJIPE AnfiRECsEREEABENtOWAKERER Y at BISGRRIPHatRAT
thbNai db$Rl2%n 88 dCQEH§EC§89'éﬁk?¥h€9d&E§1§999EétYhSS9 the

signal uSing the stored display settings W thout
fipetf oommagdaifhalhdifigdet Eétrsbntakdncowhereinntheufinet

2. The computer-readabl e storage nediumof claim1
cofifiaRei 155 PBPENGYt Reh AP EpPaYPUBEE| RYSCEBNEP; ¥BLCh the
diBplsysikngtahcheastngoreoff whiehdi BBl ayspehyi RgSreBedving

menory of the display. 153. The conputer-readabl e
a §ivphg¥idedi gaondlcl bhe finAabr epmmandr ingicpginpsphay the

nofELHABACETRILEER DS' BhELi bl 8858 FOUBCOL DR, ana
wheyetenthé. dhsptappiheludeadablrédebopageensdruandf registers
tthaggglconfigured according to the current display
settings to display the first video signal, and wherein the
first token is a value that is generated by the host
computer system to represent characteristics of the first
video signal and is different than the first video signal;

in response to the first command, storing the current
display settings with the first token before the display
enters the sleep state, such that after the current display
settings and the first token are stored, the host computer
system and the display enter the sleep state;

upon awakening from the sleep state, the host computer
system detecting that it will be sending a second video
signal that has the same characteristics as the first video
signal;

the host computer system sending a second command to
the display, the second command including a copy of the
first token to indicate to the display that the host
computer system will be sending the second video signal that
has the same characteristics as the first video signal;

upon receiving the second command, confirming, when the

display is in a subsequent wakened state, that the copy of

- 22 -



10

15

20

25

30

20 wherein a plurality of display settings is stored,
and having further conputer executable instructions
conprising locating the correspondi ng set of display
settings fromanong the plurality of sets based on the
copy of the first token. 255. The conputer-readabl e
thetbinge FRIFRUNM Dfthe Fane dviRQ Fe¥e@rfirst token

inEOOPLEY CHEC Y LTI Wi REOIRY Bl Oay the second
videopsierabyssong i vl catored tdiatpldie s¢orbugsli sphdy

o AR SR S Sl A ST PEGE A AR by
setBfhdin19f &t e ST Ehd $Hgedli 51 dys svekans tpen

detecting video signals at one input of a plurality of
reghpiess agcPrangte uthdestexed ldbsivlay nsetutrgorighen the

. risin ri [ nput,. info t] t [ spl
ai SRIRY St FAB LA Der AP P U P el B phae ke
diselay ety Vi ahatersd ¢ ndd spIawindg hehd osécarodpid @so SyBdeal
and using the_ input_information to detect for vjdeo

|
usIiG e FePEed rdtRRIRY ySekt1nes | wkthowp et fexmipg a full
de POt IGE 2nd Pt redtidh @& onment having at | east

one conputer system and at |east one display, a nethod
for2 qui cRhy ¢onpi et zi erdable spteyage mpedsimgef sehalimgl
whé firsttcoqyaqg%to %;diSplﬁ¥ indicatin tggt 10 gpg . at
AT LB aYELHb o AT PSR TR CUT T iett I B SRR T (PR St
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first command is sent by a host conputer systemto
digplan- the display is attached and from which the

i pl 0y e EGELVL 80 21445 o 4 €500 5L SRBks AN 15k 1
wherein storing the display settings comprises persisting at
least some of the display settings in a memory of the host
computer system.

4. The computer-readable storage medium of claim 1
wherein a plurality of display settings is stored, and
having further computer executable instructions comprising
locating the corresponding set of display settings from
among the plurality of sets based on the copy of the first
token.

5. The computer-readable storage medium of claim 1
having further computer-executable instructions comprising,
communicating information from the display to the host
computer system indicating that the stored display settings
have been successfully restored as the actual display
settings.

6. The computer-readable storage medium of claim 1
wherein the display awakens upon detecting video signals at
one input of a plurality of inputs, and having further

executable instructions comprising, storing input
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15 host conputer systemis about to enter a sleep
state, and wherein the display includes a video
processor and registers that are configured according
to the current display settings to display the first

,_Yi deo_si gnal nd _wherein the fi st token is_a_v
i} RERSF SO eRbr SRBAIbIOLAE ABSEO6PLGHpBRCs g, BnpLiTality
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is different than the first video signal; in
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di spl.ay set h the fir oken befor e

Slglsgﬁaéoenters %%&Veep E%atz séu%ﬁpfﬁaggggtég ?ﬁgther

inputrent display 25 settings and the first token are
stored t he host conputer system and_the display enter

t he sIeeEnsFEténvaﬁeﬁmﬁﬂﬁkBﬁVhﬁgfPénﬂ?ﬁétsP€8p0§W8P§er
sy&@@gPQﬁ& SenﬁéégEVI%étﬁﬂEsfé Cth”ﬂeEﬂé& EBr“hthQ?y

sendi ng a secon €eo Signa has the sane
1nchaahczéngsaid$saéayheomprsslngdeo 30 S|gnal t he host

syst ndi ng_a.second.co
o RhgingrR EOkRE e BlaRSE nE aPRueE BRI RELpRethat
thél&5&pl§§eﬁhbﬁldn§t6§éeitg therdhepha¥pl Aot skbeifngst the
conmputer systemw || be sending the second video

fixpgnapmrant haslvAéngafefenakatpkenst wasrasnt heef figst
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I'rim ng, Subs
dispkepeﬂsshatechéhaanﬁhErcmpyhoéhSthbedispshytmkenecelv1ng
ghe sane_as the stored first token indicating.that
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hol8i BOmblieest 0 edefli SR aYoset LbNEAte@Nd sleep state, and

wherein the display includes a video processor and registers
that are configured according to the current display
settings to display the first video signal, and wherein the
first token is a value that is generated by the host
computer system to represent characteristics of the first
video signal and is different than the first video signal;

in response to the first command, storing the current
display settings with the first token before the display
enters the sleep state, such that after the current display
settings and the first token are stored, the host computer
system and the display enter the sleep state;

upon awakening from the sleep state, the host computer
system detecting that it will be sending a second video
signal that has the same characteristics as the first video
signal;

the host computer system sending a second command to
the display, the second command including a copy of the

first token to indicate to the display that the host
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restoring the stored display settings as actua

di spl ay settings by configuring the video processor
and the 10 registers according to the stored display
settings when the display is in the subsequent wakened

state such that the display ma cohn1ence di spl ayi ng
COmpPlAt &% cOIC I debl 5i b a$ereé+re@ SRPRY idpP a§ional that

has$eihd Yo él@é’f’éct@@f:{ ga@ {}Eéo gfét?c\tri@é‘o afynal ;

correction routine. e met claim 7 wherein
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Se"s%%%g% yERe Y+f%e‘?|?’§‘?c?%£%ﬁ ell
reéf‘s@eﬁ@@é‘ééf@:.ﬁ@vﬂ:é omenét@@ya g f&y%ts@emerwhen the

system and a display, a systen1conpr|3|ng
digpbressorin arlge subsequentmwmken¢®a$t@t@re@ch that the

dlsnftructloqg whi %ng%executqg 30 rocessggl

pertority he ‘P‘%“F’P%%m HRESAEE £ o7 q%ﬁ% ?af % %y

usite thepdttyred dispBendsdg: inds rﬁit}@@m‘@s@rf@rmng a full
di splay indicating that the display should store its

detRF Y EPR NS FAWTLLEEIPMGEOUEHREf | rst conmand i ncl udi ng
a farst ’f‘l?é‘erﬂethé!@eéf'@l%ﬂﬁkﬁcﬁ tlaéér& {5g SeRt :Ys lay

host conputer systemto I spl ay |s attac
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wheg ei n the b sRdbaYof r@i&ﬁﬁw By A0 pé@@ﬁiﬁ%rtl@é‘ddisplay
registers that are configured according to e current

seli Tpyaycemrrises perslsplry atheleasstsunecof stigpafiisplay
se@@ﬂlﬁe r?'é;yxﬁ%lﬁ%ﬂzréf {05848 FoifRiter tEG L.

gene ated
The method of claim 7 wherein a plurality of

display settings is stored, and having further computer
executable instructions comprising locating the
corresponding set of display settings from among the
plurality of sets based on the copy of the first token.

11. In a computing environment having a host computer
system and a display, a system comprising:

a processor; and

a memory that stores instructions which when executed
by the processor perform the following method for quickly
initializing the display:

sending a first command to a display indicating
that the display should store its current display

settings, the first command including a first token,
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10host conputer systemto represent characteristics of
the first video signal and is different than the first
vi deo signal; in response to the first conmand,
storing the current display settings with the first

t oken before 15the display enters the sleep state,
suchherin gfherfinet ceeremd gi SpFeit de t# ngRs aneerpeter

fir . St O , S{.C S e .

ne e A b SRELoh DERE. a1 30 e SRR Jn PELAR e
t hetlsd edisssiay ei s thecdivsing O ofdu e rvisgasd evigims et ting
tha%,it wi |l be_sendjng a second vid%Q si gnal that has
et S5 ST ot PUATLGLRE EE FERS (197 LG PGy ; SyStem

the; hosloeOMpbIt &t Y S4 B8N S5 i &, SHE@Neh ELETRNENE O
the display, the second command including a copy of
25tdesplaxtinokedes 2 i nleatrreees srr dm% ¥§91 Hlaers hghat

hos 0 e te iLl_be sendin eco i deo
o g R St A e o RS S Y ey
Vi deet siginal to UpDEp I8¢ etve Nfi e Bhden ds tahndand wherein
confirmng, 30when the display is in a subsequent
wakigiedt S 2k etokPratis e othathel § i Faneraket Py e

Sak, 88 LRoBLOF € %&%ﬁr;ﬁ %é@é’ﬁ@%l‘l&‘lgaé@éfiétbfcs of

di splay can proper e second video signa

usi tige t ier st oviededi sidgl setd i hgsdibfelrent than the first

video signal;

in response to the first command, storing the
current display settings with the first token before
the display enters the sleep state, such that after the
current display settings and the first token are
stored, the host computer system and the display enter
the sleep state;

upon awakening from the sleep state, the host
computer system detecting that it will be sending a
second video signal that has the same characteristics
as the first video signal;

the host computer system sending a second command
to the display, the second command including a copy of
the first token to indicate to the display that the
host computer system will be sending the second video
signal that has the same characteristics as the first
video signal;

upon receiving the second command, confirming,
when the display is in a subsequent wakened state, that
the copy of the first token is the same as the stored
first token indicating that the display can properly
display the second video signal using the stored

display settings; and
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restoring the stored display settings as actua

di spl ay settings by configuring the video processor

and the registers according to the stored displ ay
settings when the display is in the subsequent wakened
state 5such that the display nmay commence, di spl ayi ng
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15 . 14, T : [my 1 '
e N cpexformity & IR EY AR G Myl 1odPecEl b
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until the display responds with an acknow edgenent or
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~the first token is stored as a hHash and the copy o
display i settinkenie sterednin ashe hdisplay nemreryif the

co of t.he first token correspands to t.he hash of the
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repeatedly sends the second_conmand until_ the display
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14. The system of claim 13 wherein the host computer
system repeatedly sends the first token over the control
channel for a period of time until the display responds with
an acknowledgement or the period of time expires.

15. The computer-readable storage medium of claim 1
wherein the first token is stored as a hash and the copy of
the first token is the same as the first token if the copy
of the first token corresponds to the hash of the first
token.

16. The computer-readable storage medium of claim 1
wherein the host computer system repeatedly sends the second
command until the display returns an acknowledgement that

the second command was received.
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