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FAST DI SPLAY | NI TI ALI ZATI ON AND LI GHT UP BACKGROUND
[ 0001] Although nbst conputer conmponents have becone

wae@niogizeant |y faster as technol ogy has advanckdl/us2007/000156

personal 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 exanpl e, when returning from a

reduce | y
Lypl calAstapaeiny OSPr At ATE0N B S B
t he t| rre that they recei \EAC&(GR@IUN@ video signal to

P Y eholidh M £ e BRS¢ ) Woime et B B G Pe e

sm:cﬁlsq@wy afra@t@frt els \mendaompggt}aaw ngdadn@ed) qs&sonal

u t_o it eg, system,
ready a\é%%l}gag% %Fﬁgngggf% o%ﬁ t%er%pé;re E |ous,P
BREG YN éréﬁ@eﬁtssttrh’@t efiegpkhpugh nHEP sbawsd | mexh serg , twhich
KB GR e eNlgnih/ 9)'?9%)111'&9 Ekgeﬁsué]ﬁf}?ucgéerﬁéﬂ?&aﬂgﬁ faster

kel ){T—*-oo substantially elimnate t

9 ne-9htoMPekdRp ERTWLBPARE B ayEOﬁa@xmpkmnywnmmesturnmg
fhal oS HRIde dd pande (@, getydeé ﬂ@é%)sh%@é 5, LMY ays
will Likel beunabletogett I up tine to

B SREWo eESoFES™ "HPcR M Fsashrtf %or%%’ﬁe?e%ﬁft%%lfr’%ﬂﬁff ghe
tviaret thiane thle@aWeﬁgtlt\fbeahOEﬂ.lﬂOﬁitﬂ@d) | e1gwd wh &ﬂ{eﬁy the

t(i&qlt ! Q)! l %r % &%&tfx rungl ngundgalf%g.sgosé) Lg]rtapc% thlS lag

restoration time Fealfn
J(,qu@@éit thewased hpsensuwesttﬁar the disgplay, isnd oft:en

m&@ Ylbngtg%hgea%yacmgﬂk@&fg& P dgfeeé %h?&qs mﬁ Gest of

display is aware of its current
SeasicErysett sgRLteas ishrsadpnsankes v much power to

otz 1 AE8] # 196k S B 18- & QNS R 100 & agga%ﬁnﬁehéepkg that
O_g_mneral this is because |eaving ost gra

VERIBF S Y e HBRLETERE FRj Jfﬁcihtcgﬁ csfuntzfﬁéltdu "SlgicdyF -up”
dﬂMﬁ@WJhbﬁé BEi BGem are likely to substantially eliminate

the user’s waiting time. For example, with displays having
many inputs that support a wide variety of video signals,
vendors will.likely be unable to get the light-up time to
below two seconds, which is still a rather undesirable wait
time. Leaving the host controller and display controller
chipsets running might help speed up the restoration time,
(e.g., leaving the host graphic chipset powered up ensures
that 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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powered down to save energy, and power savings
typically cones from being able to power down

wa@k@niogizaant portions of the host controll er aPdI/UB®07/000156

di splay controller. SUWARY [0 003] This Sunmary is
provided to introduce a selection of representative
concepts in a sinplified formthat are further
descri bed below in the Detail ed Description. This
Summary is not intended to identify key features or

~essential features of the [ subj ect matter, nor

is it intended to be used Th any way that would [imt

[0 Hcopeief Sttreaxy al srepksuijest ttordnteprdupe 804fFlection of
' .0 ts,0 | ect t

A T R S IoReY TaChoh TR el e e

izgleay destariipgs Weillew andebpl Bgtasled Restrigr bimt e, This

diinaye N 4 BetmRRERWARd cdi SRLAY: BHLLEPISLALLESRANd tO
actual’ display settings that the display previously

eRaRP SN °F0Ofi $PPafleites sapieciVEatEsle nor is it
thisplas ddhrquerd Y nawaketayt BBaHOSSULOMPUALE the scope of
co nicates with the display to establish whether the
Wﬂéggiﬁﬁﬁﬁﬁé?*@§§?eﬁ?§tFFdeo signal s can be properly
L‘b(am]aysﬁ_iasiljﬁg T des o ras'agi;]enﬁﬂs @GS frhhay g&ab_tjbkzlﬁg&atttar
0, the display restares i ntai ned, di spla ,

Eairkind iR 5% A ERal o8 Forpds Totts tis ateolay
shigplrays avid llkost dieplater ssyst e mshayp estcdicarpi v avli gh the

£ I . a f display setiings.
S S S D S R S R
srstingpltedr thesddrpilevt brediops by, usdrdsn tdeake to
cffscﬁlla\ﬁ/erviQfec; *a%ctane'Wh!&y Bt Qbsf)b%%rﬂﬁéé@@eﬁ%rh akes,
agai nst its own maintained token. en the received
{ifk P FFatTRY tefe CRFBVRGGEF S Nl Bl af PR Bt Ry theef@blish

Wetleaplae sl Rgspate rUsedrbar §eneiad e Mdens AP We
based .on vi deo signal,s being received fromithe host

RS IRS Systercd 96667 AMRemprytatreheltirlpnysethings.
tthesdiosthec @ipiiier, S¥stelffes 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



or both may be used to maintain the display settings
while the display is in a sleep state, including the
W@ elhogpstaye control | er and/ or the host graphics PCT/US2007/000156
controller) . Upon awakeni ng, the host conputer
communi cates with the display to establish whether a
set of maintained display settingsare still valid,
e.g., the conputer systemas well as its |ast set of
vi deo settings have not changed since the display went

4 o 1S 880 State. kLee%@BLLépeg’sth Jaintaned ;o
|spﬁay settings are restored " to ac {ar=tse by e
HaplspE of gadecatsetsinpsat hivenmehechssyed osput@rtize

A 4005 1 8BA Sndd 1087k CLBes adyant agess (RYy PECONT e
apparent fromthe follow ng detailed description when
TakER et SHjSdey 65tWIPESt REedraskered BRI Frtual use by

ESCRIJENON v gEHe RRAVENGSUE 00068k dhe REES edmputer’ s

i nvention is illustrated by way of exanple and not
Y14t #9597 e acconpanying figures in which |ike
tef erlenoehau NREAh St hdiek GRdye ddBndedappagmit $rand che

ich:. 1000 9., FIGURE 1 shows an i]lustrative exanp]e
%%]‘L 1a°wglé£?e rd%ta-l 156 %5 & r&Bﬁ‘fJ gt Hﬁe’é N F SRRt CPH et ion
witilctheardmsirnggpect s of the present invention may be

i ncor por at ed. BEQQ%!’P]DEE&%P‘%I& &%ﬁﬁ%@ﬁ{&%l ay

representing exanpl e conponents in
EB&s The peesepgsivvripraviided ld ustraredoby weypoter

S¥sam heforeenteni-ag shapdby d i -
t he Eget tings upoﬁ rlgsum' ng.f ?o?ncé?rg%%%}&ﬁ Ofo%i‘](lo% g& SWthh
A

tike misHeTGcagi N repr d88hERRY ekaRbre @ tapd rin
wiigihh a conput er system stores display settings for

estqring the display's settings when the display
{J °Vﬁde§9%Uﬁ%t%h?‘ﬁﬁW¥ SRt WP s s RFafPdm Sfapdggneral-

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 étores its settings and
provides a token to a computer system before entering
standby, for use in restoring the settings upon resuming
from standby. r '

[0011l] FIG. 3 is a block diagram repreéenting example
components in which a computer system stores display
settings for restoring the aisplay'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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[0012] FIG 4 is a sinplified exanple flow di agram
representing exanple steps that may be taken by a
waele@plosy’3d n restoring the display's settings bBSEUS20TN0156
a matching token. [0013] FIG 5 is a sinplified
exanpl e fl ow di agram representing exanple steps that
may be taken by a hostconputer systemto restore a
di splay's settings based upon a matchi ng token.
DETAI LED DESCRI PTI ON EXEMPLARY OPERATI NG ENVI RONMENT
I I e e of . a suitabl
g ey ST e ery T arent U0 2R iy ar fs B4 upon &
NAhFEETIS0 T ¥REY -be | npl enent ed. The corrputl ng system
envi ronment 100 i s GiHMOR® xarRkerebya suitable
put i ng enV| ronrrent and is not intended to suggest
T of use or functionality
[m‘omhe Fmtem.l Dmli‘ﬁﬁﬂfweesla@ule&ahmeceﬁpat LkQ¥table
envi | rannment 100 be i.nterpreted as having any
TEFE &gﬁcfygr’:erme&ﬁhvﬁ§ﬁﬁﬁgn}: et %% 7y “t’lbl%f'hy”tﬁ‘lenb‘fentlon may
heo viplatvient edf. CTlpeorenpstihy usjréeérﬁdemﬁﬁémnéﬁ@!‘ﬁmoafﬂé
in r.o nt 10 0015] The invention
A, e e S e PBaS Bt P TR PO oSt and ie
n9fe dinglengedp 6oe sugppet| agysymemexwm ranMenttherscope of
e NRUL i N
s e rarraart R e oing s IR T Y (haehgne
PIPSGirghrevisPrEsatwilff Phelnprerr¢terd i v | hede ndwny
d@lb%nﬁl@hcly* it %@qtz@reﬂ@ﬁgoﬂé‘ia@ﬂg@%@racn Stﬁfé’%r combination
nputers, hand_held or | apto evi ces, tabl
otfeﬁPE‘@?neHﬁFt F§985E§§6?ds§%t"éh% eww%wmmtmed
@yﬁ&emensetmbop boxes, programmabl e consuner
[%I 91%3 netwo k PCs, mniconputers, mainfrane
conp ters i s‘?rﬁjbcfﬂ &f CRTBARG Vi F BnABREECRRA Pt her
glencb:adepam;oosé thespboval Syt Bbse Qfortla iGRS syt he

e%&%?onments or configurations. Examples of well known

e

computing systems, environments, and/or configurations that
may be suitable for use with the invention include, but are
not limited to: persoﬁal computers, server computers, hand-
held or laptop devices, tablet devices, multiprocessor
systems,'micréprocessor—based systems, set top boxes,
prégrammable consumer electronics, network PCs,
minicomputers, mainframe computers, distributed computing
environments that include any of the above sSystems or
devices, and the like.

[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



[0 016] The invention nmay be described in the genera

context of conputer-executable instructions, such as
w@e@gosatsaodul es, bei ng executed by a conput erPCT/US2007/000156

General Iy, program nodul es include routines, prograns,

obj ects, conponents, data structures, and so forth,

whi ch perform particul ar tasks or inplenent particul ar

abstract data types. The invention may al so be

practiced in distributed conputing environnents wher e

asks ar ¢ erfor d b rennt e pr oceSS| n devi ces t hat
EVl 5 nkecf&t ¥ ougqﬁ %lo thaR n?‘lgat P oRiT et wor kit oth Betwork.
m a rd:kanxedammmnmnglt&mgi eomireOhNept ogp:aogrmd Uh&Su ey may

ﬂ)xgd'l.lé)c%q; %f oQ:%ql a%'&‘? r re%gg ec&gnggéer%%t or a e %dia

fa Inc g Tenory ' St or age devi ces
et lrddimee WOFIYGSCPraQ&n d@)(enp’ﬁar y system for

td@iﬁﬁewltﬂgréh&éﬂa@n&é OEF]Id-‘, ngl u%ﬁus e@teq{fﬁ%rx? 63% RS € or

conputing device in the form of uter
PP fthené st esr 1m$éuﬁa§ 7 n@%@@al befer peee

Atpud 1Hd ebi®e AnPrOREESAJoENkL célng]_gutér SY8b M E&ENEY Yent s
%O and a st%/?stem bus 121 t hat COUE‘D vari ous system
LorgbhIT®IETE ddih§ehd sy Etem Rehofye 18Ot hkimited to, a

Provessing wiiitt 1220, aTkyssyat aendus 124, nayabe @& pus

venal_t of _bus structures ncl u
% sq;glrat CyOlolpy Contr o Er FYE=p8r FB‘H%?%?nB%sln%ﬂ’gdH‘g the
$y0etEm [mesnaryi rtg> a;mye pfromesaingt yndt DHRG. arrﬂmet@gzéwres@us

0 tion,

1?}’10}’#5'%%96%%% ncI uggqiagdﬁgﬂeg] <%fiilan%lar A %u’fesctlur%celudlng
%I‘%O%QUSMOGT @e@@ém‘nelonArehleECtfelrleetixme)rdgljsbus, and a
haneRd hléén%gSA ) oRUS, VMSQYEJJECMQ v

Associ ation _( | ocal bus, and Peri p era Con'ponent B
Y34 & GFEBL e PeRy BES ALSHERRAOW, aSuNR 2% Hee Busres

100 8e Eh@ucs@&vguts%n&&@dt prﬁﬁééamhﬁél HESS) doudy Inﬁt&o
(g%m_lcogput er .-readabl % Conmput er - r eadabl e nedi a
P &CBPe Wsa? ab’t‘ﬁat Erbirped abte s Sy Rure

mammmmec&&nami sRahudeds bt oy Dheidh e(@eh) local bus,

(Hnggfyﬂﬂé%aqegompogggtr?ngerconnect {PCI) bus also known '
as Mezzanine bus.
[0018] The computer 110 typically includes a variety of
computer-readable media. Computer-readable media can 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 veolatile 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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and non-renovabl e nedia. By way of exanple, and not
l[imtation, conputer-readable nedia nay conprise

W@ vp8eB9 st or age nedi a and comuni cati on nedi BCT/US2007/000156

Conmput er storage nedia includes volatile and
nonvol ati |l e, renovabl e and non renovabl e nedi a
i npl emented in any nethod or technol ogy for storage of
i nformati on such as conputer-readabl e instructions,
data structures, program nodul es or other data.
puterysho di a_i e e
P R R ey PrrASk tctarotbets \ont il Have,
negrketol © @4, skCBtROMI ed iogi p&heVemsanetec d$sqzsa$®\@}vmes. or
é)r'i e&tﬁfgf %dl‘yuﬁ Km%.tc@xr "E'gﬁ bgﬁggg&l Eo‘%‘@éf"ét@ﬁe desired
%?etlc tape, magnetic disk storage or other magnetic
%&ﬁ?%ﬂﬂn%ﬂésWﬂ$0haﬂ¢no?ﬁﬁﬁsﬁ§@|bﬁwEh?cﬁoﬁﬁﬁt%% bked

@&nﬁlrﬁ[@aﬂf@‘l d&%hraecwpafcgmgt bRBoands WabePu€aR- readable
accessed g he conput er Communi cat1 on nedi a

3T SHit&s SEFMHHIERSr cRHABF 2™ S RHRF | ORsother data
data wddulciddE Satpr @grgamrreduheas 0a ehbeiefa@véNod other

nodul at ed data s sych_.as a carrier wave,or other

Ao Tt an P a8 Saky  Frr et et B e Fery

mdlia/er yrmeduea:m Thedwanedraduhat egndat ansafBat " s IREAE that
%Iéﬁll §rkgr[“§% One %arac%erlsktSscgggacgerﬂsﬁég in

se ange SUch “A%hanner *a85 to ahcode

$wélorarenagrey raa Irte) singeale. iBfowagtobnexanphe, ségdahot By

P i &@té%pl@”@mi G qqmq%glc@ohncwﬂs nYELEATRHLR; o

such as a wired network or direct -wre connectl_on, )
el yi e | e i & fdiTha g sad o FPE, nRIFWOrkf par Eremd-wired

ashesc el et MRdiaesomiunat kaps 9f Lbsuapycofrihe
above should also be included within the scope of

%ﬁ-ﬁﬁﬂuﬁﬂﬂﬁi|W%T%&eSFOGT@}aTheCQWE%%ﬂFﬁ%ﬁ%r9flE%F any
b Cf hsl e SITHHRIL S tQls2g ®eMedcaud8dt WethohMBé scope of
volatlle anQé%gfponvolatlle menory such as read only

e’iFﬁ\% Hiv§*Pandom access nenory (RAM) 132, A
btmsia:] | whet lspstprutmsmstpmm&r(cahws, comphdiar RE drfage media

:Er?sélge rf)o Ut r!)%s vtol'l% Ia.e and9o glsrfrgia{: n{é’r&‘%é?@ such 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



10

15

20

25

30

el ements within conputer 110, such as during start-up
is typically stored in ROM 131. RAM 132 typically

W@ owragr139 dat a and/ or program nodul es that ar ePCT/US2007/000156

i medi ately accessible to and/or presently being
operated on by processing unit 120. By way of exanpl e,
and not limtation, FIG 1 illustrates operating
system 134, application prograns 135, other program
nodul es 136 and program data 137 . [0020] The conputer

0 al sa include othe renovabl e/ non-. r enpvabl_e;
Vo 55%%6 ﬁg%VO a?ml8rcgﬁ%u?%rt%t%r%ﬁﬁPYéhﬁ?x GRAYRAR il e
wongtlie ddlkyk, 1BRG afdi dhusprital @&idlardridiskisl inaitldbads
% orre%‘itersomsog %Jn&@ébi& nl?cglnvo J‘?’Pl Scipt cal ﬁsilsk 156

nonvol atil e magnetic nedia, a nagne Five
Ukt asead O ROM OF ﬂFhﬁésOP©1®a¥emﬂﬂable<NﬂanvoIat|Ie

ﬂgﬁy%aﬁl%/gbﬁkréégvaﬁﬂg a@oP@Eif@Vnégﬁ%ﬁéyl\§3é§%§dég¥

reads fromor wites to a renovabl , honvo
TR "GPER FBBtsHRR Be usTH Rovike ettnrlagt iemrating

dﬁﬁﬂﬁbnm@hﬁeﬁnbﬁﬁﬁéabbﬁt/@@Q né€MMMUY &l to, magnetic tape
volaggle/n atlle co uter storage nedia that can

58S &sln e?gﬂﬁfﬁr Bi%rd?%?kf WSSiitedte disks,

digdlcade videb aapenoﬁolia1éﬁﬁtécRAﬂmagﬂ&ﬂldlgﬁaﬁé ROM, and

S es, La ards ital ver atlle
< %éagkg IP ﬁ aperl%olléﬂs eﬂ%?q%ﬁﬁ gpGognected to
t@@a§§SR@Wlbaﬁdl?hethrkeghThen¢mwthbwﬂbﬂhwmsmdb@11m$erface

shyeRi gal kucepraeest edot 0 fr?é%éé@{@ BDySd 23 LT ‘1%%“ fgl&

non-r enovabl e nennry |nte e such as interface
ORfdAagHeERCcAEEER HPF vara SavrirRlopt icinaditsld doi whel BFstem

éelbypb9ab|¥eﬁ@0£§§éaﬂe$6E§rﬁhéégﬁéﬂgkmgic%?%sb¥8§erface

gnovable menory interface,” such as interface 15
[ 021] The drives and their associ ated conputer

[snonagermdim,vm&e)rd kediabavecandrbll ushpated svoFlla
vi de e of %§ t er-readabl e 1 nstructions,

%d%a rac ures YRt dthdlCdatta PEPVide
StheagenpﬁteDmﬁﬁﬂer+rBéaiblé.;néuﬂudﬁﬂﬁﬂﬁ,edahar@tQh&%ures,

p955¥§mléédhﬁegl£H§t56ﬁ§¥iégka for the computer 110. In
FIG. 1, for example, hard disk drive 141 is illustrated as
storing operating system 144, application programs 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,



storing operating system 144, application prograns
145, other program nodul es 146 and program data 147.
wORi0/08113¢ t hese conmponents can either be the BEIESHS7/000156

or different fromoperating system 134, application
prograns 135, other program nodul es 136, and program
data 137. Qperating system 144, application prograns

145, other program nodul es 146 , and program data 147

are given different nunbers herein to illustrate that,

a_ m ni t are different | es. user, ma
BBt o s Ak aearTaaY RFACH rp ko irEt fo e
efrgugtringaitedéd ¢de pyoheasingt abiet 120rtiet@odl oniwser
HGid | 28004 13 JMigLePhane 463 datgeyﬁgaégségg A pue
poi nting device 161, comonly referred to aS nouse,

R DA HSUSY PASSTOLRERTE APt 2B VPeR ssotcEmR® such

ad Flfarah y@y gaie, udand bevet beka GATR-Path satell idss
i sh, scanner, or the like. These and other_input '

Joes amMPTH ¥ 1OdnRECPERSEotYRE BF 0B8RIy RV ice ZE
dlOuPhriedtst ddpile sRbeehabfs1601t088 48 £OMDFELL O such
t he SYis§ em_huys, fbut :1@& be Eonnect ed bi ot her
Fhterface VS St Maltur E8° CEABKERE R2parariztsd ke
integamedoritiora aourhvecsabnspahal busthé)SBike. A Note that

[ : er type of display device is als
%&Og{le%%%c? df{gjgs]gzgtu g%n Gs°121° gflai/aﬁa?n}f%r?%%l,c%ﬁ&ﬁ
gl ed deo & Marsfiage 1h9@hiFhethencoopul 9dg migviadsabe is
i i ugh- sc a i k e
R e and o & sachesories batifnal Gond&.
PhysEdiop c sepreders &urBudbnghe ncaibehind cdeohputl iy may
A 6o chlid $UHIGOHRABHERA1SUGHLES hOvBcdabl gy type

ersonal conmputer. In addition, conputers such as the
iShd 5Fe A e PTG EREY 18F s oWthel UBRY JPP eFORet ¢ itk rdirough
OUtuitipuletietaphaneh asrspeaker $9495r afwe priwd er 196,

wy'zcz:j n@léebe r%on@ectled t hr ough an out put peri gheral

N6t ace® 194" R Fhet 19 k&Y [‘%Tf?ﬁteTH€ GofpGt'er edo may
eopsnama}einrt asniepwiokedadnebnoagendbns St M gohdgh £ dhore remote
ééﬁﬂﬁ%aésqniu%% %QeaOQeggEg ES%B&?er 180. The remote
computer 180 may be a personal computer, a server, a router,
a network PC, a peer device or other common network node,
and typically includes many or all of the élements described
ébove relative to the computer 110, although only a memory
storage device 181 has been illustrated in FIG. 1. The
logical connections depicted in FIG. 1 include a local area
network (LAN) 171 and a wide area network (WAN) 173, but may
also include other networks. Such networking environments
are commonplace in offices, enterprise-wide 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 170. When used in a WAN.networking
environment, the computer 110 typically includes a modem 172

or -other means for establishing communications over the WAN
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conmputers, such as a renote conputer 180. The renote
conputer 180 nay be a personal conputer, a server, a

WO our081738 network PC, a peer device or other POR®2007/000156

network node, and typically includes many or all of
the el enments descri bed above relative to the conputer
110, although only a nenory storage device 181 has
been illustrated in FIG 1 . The | ogical connections
depicted in FIG 1 include a |ocal area network (LAN)

and.a W area network, (WAN) 173 al so
ﬂ%’l TR ota}?ed&net \ﬁgﬁﬁl Végucrhr{lne V\%rrﬂl?ﬁ Enwjr%lﬁrfﬁ?ﬁfsbe
g inenp|leateina lof fiayebe ennaepteéetw dee coyptéerbus 121
t.r t erne 0 n used
PR e et e B ehae b bR Pbentt e S
noriraTissd t dn lve nLeANorkrdt hnmlghnaemet vxnrckgrm sncbcadees
&g fgkggfyéfg@lve @Q@Qh%ﬁ%gm ﬂt@rV%ane&¥D§ ons thereof
envi ronnent . the conput er pically i udes
TR EEPHA dt%&h%mtﬁol“e@%&bﬁ%ﬁ?ﬁ@ devlce BY way

&@ﬂﬂﬂﬂ%&ﬁgl(aﬁa(ﬂeﬂ'ﬂﬂmatﬂéNéﬁ , F8UCh1 8811 B8+ M & NRmote
The nmodem 172, which may be internal or external, my

R LSt e TS &Pst &M BEST9IRIPR ‘Pﬁ‘éo{%eﬁle‘ﬂffb%tlsl
ithtref ane ajgﬁﬁemﬁaﬂelaercmmptaar hat®oPRCBaMhSHt idfs 8shown are
net war ked enV|r nnent ram np es glcte

FER IR 8T IR %ﬁnﬂ%? oeSBF gbﬁ?%%%s t ARPRG L CqfgPns
kmnknhnuxtan1uHaaqumpmnerwemayybetosage devi ce. By way
PAsPFd Sy VPPl 1 A0d ararthGrrdy! | | Ustrates

renote appircatr o prograns 185 as testdi ng on nenory

A2 4€le Y8Tions aayebes apprdes dieahndiaign e svetivedk herein
%%@é% %M}d%,f %&%%%EQEXnQngnggpﬁgtfgﬁmﬁet_oween a

establishing a communications |ink between th
%‘?Fplﬁcé‘}f%ltl’%y e Fs &4 SPRASTCPPBPEAY (LR GRAY Upamg:hereto,

WiN AL AT Q24 V%hb°€§r§598§§§19§"tP@fers to any
echnology described herein are directed towards

ohHmni iGff &W@Ht&ﬁnﬂeFﬁEEHtﬁthE?vb%‘ﬁ% uY EFuahd
:alﬂBISTFHt&)erOli@icﬂdld{llr@ iy nay) 1L REE 88 Ot o WasH £t b &5
tsld herein, the t isglg)é" refers to an

e am

evisionsg,’ dlglta plc ur eg, prOJectlgh 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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devi ce capabl e of outputting conmputer-provided visual
i nformation, including but not limted to nonitors,

wao edoewssBons, digital picture frames, projectiBPCF/US30PE000156

mechani snms, and so forth. In general, and as descri bed
bel ow, the information comuni cated between the host
conputer and the display enables the display to be
confident that the host conmputer to which the display
is coupled (and/or vice-versa) has not changed (e.g.,

ha driy Lequir nts or
£g§§£q?%§h QQ%gné;gggn Bgt goﬁpu F Y%luta%d??termlne
vihath vhewsdrger dissgliisplrydoor enents, pmheﬁeby theke any

L SPL AW-L U GUICEK o o, € ST Ehlehstlgi}ﬁv&qutg‘h%eﬁééﬁ?? ht .
0025] More partlcularly, t he convention di %
£ PRYC BST LSS Ic pHSVAeRabEREELRES a)dt ﬁ%‘cmmfasng

Peads O HiteConthie e ghak b eghagﬁngr@@sséu@iy ersisted
mul tiple inputs, analyze the signal to ensure it Is

RRFFIR99 GFE &SPt attdef PF%PESHh@eEﬁ%%’é@?)S%‘a‘é@EﬁS may
ﬁélﬁéﬁtdﬁdﬂﬂﬂath@&eﬁ&aﬁl&ebbﬁpﬁté&%ﬁéﬁléﬁlﬂ§t@ﬁén&E%play to
|nfornat| qf t.he s naI é resolutlon1 timng
LS GIRF S R LA ok SRRt RO HE LigRE UB-  The
samteehgm: ahips piwdnicig mauyt pakepaepmtyle naﬂiezia%)&ml.(]].llsheconds,
essary. cqQrr i ons . .and the on the back]ight.
kﬂﬁgta:gzg&ﬁa/%ge?’?itos% Eélﬁ"Fg\?Fgug H]l Ags” A %Itantlal%y
ﬁEﬁQﬂﬂ|Qﬁanng0NmMﬂStﬂegh@sanOWpaserwihattnes@ispﬁay s
ALEN ORI 38l SELELAISAE0SS CPLIEE ve LD contemporary

preV|oust persisted settings may be restore
W%&%ﬂ@p&ﬂ@@s -al lowi ng the display to bypass nost

Pcfozd]S iRl §éabizp! 'tﬁ’&hir@f CHHL Kal}éémlﬂl%@t hléQ*elﬁh%rfeaﬁErected
‘ght up (which na e as little as

Hdsse@oﬁ&gftlﬁehlaas KB 8s lBBéeW?PF?%mnH%)WWCFIP the

éﬂﬁﬁﬂﬁﬂﬁdﬁﬂdhybkﬁ&b%h thancbegayes dh@hindPpaiides, Mddrages
near | nstant aneous

SO By oo YhRl, 085351 B9 neel Lnstanianeals
gﬁaunxﬂuldmamwcdtrﬂheDes@napesahereh@nﬁée chreti®dnterface)
and MCCS (Monitor Control Command Set) (MCCS) standards,
using at least one new VCP (video control panel) command.
These standards (not including the enhancements described
herein) are publicly available from VESA™, and will not be
described in detail. Notwithstanding the examples 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 -



towards a particul ar exanple inplenmentation in which

t he communi cati on between the conputer and the display
wo eaesges and extends the VESA(tn) (Vi deo El er€T/08100%000156

St andards Association) DDC/ Cl(tm) (D splay Data

Channel Command Interface) and MCCS (Monitor Control

Command Set) (MCCS) standards, using at | east one new

VCP (video control panel) conmand. These standards

(not including the enhancenents descri bed herein) are

Publdrgle %\é@bhaghetgggg%ggﬁg %%Tél\f@ewﬁo not gy

described in detail e exanples '
FEFBW L et oiss WikkBle Ps 5B pHatewhge c%ﬁﬁmn(%%ﬁhcﬁfﬁ a device

dH:2lRgRIncaRg/ @6 FBEhaABhSBbIBY o DEcHISEE: | O ) MPh@ImNt e e
conmmuni cat.i on of _control and vi deo data descri bed

cf?é‘}l“é’irﬂca[t(i6?7}°a?ﬁu§ 46 35°PECRREFSt o F 1T he? prasdiwn as
dawrentiican ing Ratebi Mhhadpbssibey eéaadlr-pcla )eSs izt DCOIB ,control

h structure o functlo allty |bedhrein.
rleroh) By sERE-8h s pPReGhlent bt i iy s place
trﬂ:mlg |tvlnet |Sﬁgte thsnhelppeswntelamernmmRimy berhised d nly

N QUSMRY $, ug@grprgg' QS ?%L'é? &g gy, a S I ection
comput | ng and i spl ay tech gy In general. Cffnéle]
TRY Mengeed FRER anyf appéograwm@rommle, i es. Sshovu‘haarcontrol

chedielie B0k BhaghaBbyoPbbshy achoste COMUNLEL L 1%mbedded

(such asa nmachi ne_based_on the personal’ conputer
YBeGVitieP EoFRanRi chPESTw PANE TP EdinatRviek ‘32550 abo"er
fBuUel> &Forahdevirhe e6HELEPOBHARGe] Caddler 10Y tHIgrkil afy
t hat .t he comuni gatlon t 246
Jriea;%eese?%lgalca FFeuPlifd gﬁo% ast %?Trﬁ%aﬁc i AP i use
thencdapes siibky satdpw) asdgfifiésemmdvinontsed dmftareratdnen

p@ﬁ;si%@%r @taﬁlgonnectl ons, which may take place using
sane sical or w reI ess coupling. This is only

fc%’éf’éxah‘@‘}% tﬁ'@v’v‘e\ﬁé?e W sy t'ypd SEGeoRNuAI BAteonatively

16916 haNaMBY i bendsgd2¥bt he 2y, APRE AU AR T %QJotrk
- e. e the control channel may be on an out - of aban
aéﬁig e

pavipgpgdhgecEnBrbled ot f/ndd Hahhaey rsenect
n80FE ptenhbeaki es aﬁltlﬂgléb@wplﬁw Scz.vcfy_oré;!ampﬁf@ a switch-

hgontr0|b%hgﬁngetgggnvéggohgégnggo and another display. The
switchbox 250 may use data from the host 210 to make
transitions faster for whatever 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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share a physical coupling (e.g.

use the same wire set or a different wwre set on the
W@ 2002/08t19%5i cal cable. [0029] Note

FIG 2 is alternatively | abeled as a swi tchbox 250
over a network, and/or having direct
cables and so forth that nmay connect nultiple hosts to
mul tipl e displays. For exanpl e,
i n between .the host 210 and anot her display. The

hb S 1Q_t

N T e e T HErlial SR-I 2o &5 PeliEt Pprocess
IMIGCI- o SpIaP e L RE6ReB2 D wedt%nfswlt chibfemation to a

P lari®ed 240, awhdgs thenS¥iLtSHEIX 1o Qddy et er nine
that it is swi tchi ng between t he

alf§088 ?ﬁeéégﬂ%}% 1% 2| oy e he - 9.
M%@x%d:l’h@f‘st a@a@&eﬂobaﬁdpmﬁbt d&H@ﬁﬁl)theibFSdbié@ﬁH&i

di s bet ween on st_and anpt her.. Far oses
il S SCHCREY P RAPTRIC L OBt ARY bt TERping
sxesftans ney @yl nterisuder mempryce3soandf sendieo diia video
SN RO O AU Ozl MLBEIR LM e HETL Aoy

y SWtcC é 510 another constiet

e S thﬁ’&tteFra\gn@dwpra?r sstetudyatehtpesrrked in

(e.g., renoted

T TR e

|C|3fc

t enporari |

&.s%larﬁme%&@/t 958 a9W g@.mﬁzx

vi deo cable), and may

that the "diBEi/Ey2000600156

a switch - box may be

| east one

sane resolutions . A

[L983f9110w17:[]n§ ef@e[@nlte g:.l}ﬁn a

operating system 234 or other g_)rocess conmuni cat es

i R eleIEEIRON AN §LEERE r of

Ferermhrebn tioha iR

dif i e AP maihitGAnt REB BBkRH! $nt N€s UAl Podd¥kd portion of
i.nformation for sending as signhals in a known manner,

ey memaTy £3¢r apﬁf‘c?né{'dﬁﬁFBF CE\]PE FPsER shville 9 be sent
ke Sd bﬁd;pb.@lyOWSOOlierppeeelea ifgnt robré e HBIin Gih t hat
stem ma gaﬁgt ain_in. menor

&\ cﬁ% g e

sen e Vi

L8 Srod

30 d ,
ErQvigils SHena i o ult iple

st ayis .t e tdikepl apd ogrregbnddndeser nimes winet Her

oatdil NS %%% %%rca' aaggl D disp

valid foll
%ﬁ%ﬁ%?g%NﬁQQ

BYaE oLy, e8 eeégéééct

resune ron1a %ISD ay re pomer

ugd| $saghe vi deo

[0031] The token corresponds to a new / enhanced protocol

between the host computer 210 and the display 250 which

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 proteccol

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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driver may maintain the token in its allocated portion
of the nmenory 230. In any event, the token is able to

wheoogmesit73e o t he di splay 250 for processing. NoPE€I/UkEN7/000156

in an environnment with a single host providing signals
to multiple displays, a token and correspondi ng
settings may be persisted for each display to rapidly
restore the correct settings for actual usage. [0 031]
The token corresponds to a new / enhanced protoco

%g#ﬂ@gihftghégﬁg L YR t%ﬁeééoseggetheTgésgog¥t % may also

ch al'lows the display 250 to save Its curren

RetRihgRtahd dreP SssPqaeatPy fedt orley t heViFRhepmmand.
[eopest ed Q&néb&l hoﬁltle COREEHE B ?s]&:tléldy"' Mahﬁs%lotnpglses

is a . displa esunes very qui ckly froma bl an
rpae%er g %T‘r\?t?@ 2appEar ﬁnF"ﬁ'Jl%”EI%eﬁl FFBMES gh- - a
\aimtthdstnar]tdrgﬁ.qtﬁ].@/ gﬁa&pbeearnpge% B@é&\eemﬁ&e the
Q 210 an t.he y_device 250 ma
clpln% ﬁg%%ecetlﬁresf &P fC mmg 8 B RRP TV rttal 1?%1’1"? rot2
)aqnyqnxkpAMﬁ@mnan@osspbaedea HaEegeﬁfpﬁﬁiy reload its
SERA! Bl dfh. e ESAMDER:2ef SAEEL Lo alLon, [ie NeW )

VCP conmand nay be ‘sent at any tineg,
Sahdiaty itRee sssmailisy afthe bemnnemw @ecm § udtep sleep
fefrye the host intends to stop sending video and

ion signhals. Note that after sone del ay

chroni z
f&/orr‘]f?q mﬂ%na]?h% Fepl WP TR HethaHG BreEgEycang copy of
tshen churkami - 2astol dﬁ:l'ﬁ]c_g{_ﬂ&]eedt hetdbsphﬂyié;yﬁigaéd,gy ENL@¥ Sny be a
e noni so be into a
‘%‘eep sogcg%s %td%' Eg{{ ¥%€‘ﬁ%‘aﬁ°‘?@%ﬁ]mﬁw with
denarvgdrenthe iGeer §|e$1tlssst iaﬁgs"ecgmnamle ommmfezstessaa:up of
m@hé&*%a&%@%@eanéﬁa%g Eﬂ@tﬁé S &eft” axg 9

a value that is uni er af ed hos
FTreidiispitey P50 Cﬂlé‘ef@if’—{?egltiﬁpsswﬁmnd ?ztaﬂ:k@tapliat}s 250 may

AeQire: 252 dmkest @%kh@@lgggﬂﬁgerééef5§8|gﬂéa&#P é?fn a
|d| rel oad i.ts exact current state, so that
d[h 5%1 c&F GOPCERFhEAlPR SRt | 2l Sikarll < afurdiquely

ibeintg fyesher ad sbnag acdeep sl eep

[0034] When the host computer 210 resumes from standby, and .
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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state. [0033] To this end, the display |ogic preserves
a copy of the token 260 (which need not be an exact
w@opy/ostise may be a val ue correspondi ng to theP€DKS2907/000156

val ue, such as a hash) with the current video settings
254, e.g., the current setup of the video processor
including the registers that are specific to the
current video stream The display 250 nay return a
command acknow edgi ng receipt and may return a

A t ost to
e Gery Caoat Ty The repray e B R St ios.
TSt aCoAFHLIBE Hemr ésaAesvivomrerrighe mmma F@mding
WilgeeAR 15880 sand ikl LohRase@nfl P ide wanksd ded- Siinown

it had previously sent to the display 250, the host

gn?’fﬁ fEPRariege But ratprit ddiq ihvpe icomRime to

IQ:rsuﬁd&ealtl ItﬁeWekb.ct:heaﬁzal’Tﬁla@dﬁe@et(ﬁﬂﬁgsh%é O 24D

th h t 10 had 0 sent. The
ok BB =S SRk B P e P ar T D P T e o A ey do mot

dﬂ gmabs batquatkkey as-possibith. léw)fﬁﬁﬂldNMﬁhtluhfault

' 25 ve hj u estqre
i R T R e iy sk S
heest ushog geg¢vioken (agalwding Helsatmymmscahe::tcum%emngs,
JRIRALRed Ant B%a@hsgkéﬂ HEFDL Ve 25@ tm;éf%%gmlon)

mat ches, the display restores its set? |ngs 2
SEEtASIE0 2BRoRAPRHSY BE EEFERTSS 20 oS Pliusnigeiditng
stgﬁier&gnbhawghgabe.aavent thaatotathd wiet@action and

t ethat this same command can
SToer Dottt s b 08 PEaRTHoPIEBaRE P ofhe

tiokaot lei by, inderettheohtss 61@1&}8@’? (¢ \ln‘éh.*ﬁﬂare time that
I I or_ shut
Ak SMBEETSR0. T len. B et . S S0

bernate s

 hegsumptarhehgedxgéncsatie vdmlaetzﬁ hgeergs dirttchadsatsleep

do h c n
ROl e Rl e
ofethg time 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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settings. However, the token may be used to perform
t he boot using previous (including higher-resol ution)

wa@edoriosny3y or the boot can start with default PET/gsS2007/000156

| ow resolution) settings and rapidly be restored to a
previous setting sonetine during boot if the tokens
mat ch. [0036] A s shoul d be understood, a prinmary
purpose of the token is to indicate to the display 250
at restore time that the host conputer 210, along wth

n, J s Mideo settings, haye pot changed since the
& ]Ylsfaf 350 Hné % ts t:Jtlhl St 958 eép éf'a?%?nﬁgget}?%a?o‘f'%’? to the
mmnmthnqnﬂgarﬁmger§cmﬁh@thastanaigniKy of , thettaneettein

%Wln‘@élorf eRRiN GQURLEE L wﬁef"ﬁ&‘&% some

ay, W th no changes to seftings occurrin
rt-lﬁ@@%ﬁ Af fimgsesin Wsﬁhénhogtﬂ@oﬁ%ﬁt‘é@n?st@ékmw@ﬂibutton

patehas the el A dokertBfOsot Phsei PHLCAL 5189 will

changes, .and the di spl.ay can safely restore its
198 i FuS o s PEEAIRE6MH fBkBPy 358161R€siBpRrati ng
dagraieiichanddlie dddeer iNat antihabriber 0pRN dbhBgne being
rqglsters may nmaintain their settings, such as via a
Hfckl e refresh charge, in which case the re-loading
a8l sinpaytygpiapal seeswst of rawg Slddp powtre, [HR0&Asure that

ﬁ%“é%é&&@ tﬁnéggethﬁy%%kgﬁ Sggggg%éggsgmg @Lfﬁgnéhat is

conput et systemto the dis
Wt gy gV icitith & hen rempoasat ér a§9sﬁeﬁP1ﬁﬁyS namslrmment

.fpl ay diniot & | AGdde o VB8EahY - LRBadRehuMBELd §0L; BEstamp
e to see output in order to nake a correctlon A'Ss

3P4 QUIFPr el TS IRY REy CREPHREF HRdSPReNERBSEARY some
@/ﬂi\f@ﬂﬁ)@%d&’{%ﬁﬁlﬁi@tﬁb@l trlallag usuaua%scarmu@*s&a@.@@ss
C all sare_wW e for the user t
St dinsc e Rt GoPAEenBATt BPCGP DBTT O cpfreeresent
wnénﬁvannuhﬁrd61q;a dmanga cedtata keygboeatido settings that

ogmna natd.on. Jfid &ﬁ%mn { 85 POYS mbu“@pué%ga nyg?bteul

times 1 n successron, ni power
‘tﬂcief%r @ a;haésemadmmtwtf brkhk satthingt hendets pbegur .

ﬂgﬂéting may not necessarily be performed for any change,
e.g., a change such as portrait to landscape orientation may
be able to be handled wvia 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 Eo wake the display 250, e.g.,
upon returning from its own standby state, the host computer
210 will regularly output the token 242, é.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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| ose or clear its persisted token, resulting in a
conventional full detection and correction routine

wheingsyean. [0038] In a typical resune from slBEpUS2007/000156

state, to ensure that no changes occurred, the token
conpri ses sonme value that is unique within the
conputer's and display's environnent, e.g., a GUD, a
random or pseudo-random nunber, a tinestanp and so
forth that may be conbined in some way with sone

h t f I h .
S SR SO, FERROVRED, ¥ALMEn ST BB Mie aiepiay
grebhehe amimﬂtedwheneher compard| twial cth arage bmd% Yes t lvan
Jddeq. septings cfan%tmrggto@éfseinwfewéy So2R Ielweout

to out put neani ngf i deo, so i nadvertent token

"fﬁditl'{ﬂﬂtng?céfz%%’éted@%‘@ﬂt PEFBEF ng Iﬁ%tye nota thdels Saliggnthel s
MeifarnBAd f0r cary16haNg8atedd. not dusddgearsd c&h@s\ch

portrait to |landscape orientation nay be able to be
IR SR% ARGEher E6/RMmafa™aRa/ BFeq %‘é’f Pi9¥IRLfY that has
Wltﬁg aD:h&eb.@lteBneV\behebde.‘:hecéﬁﬁémdﬂgS THis b&

rest or ed n_conj un on t

LEAAT AR el sPhireht Ss P oite, tAThrafes A
degilony m}dquommmgaﬁhendoneepmdmg fal VCP commands,
A8 961 ANLGOLLEE kOB LOULEREe ALE01ndst OBAA Yoren)

ange that is change need no nsi dere
el q0 163 sy ]onlenm@erﬁeﬁame, i ﬁhﬁh@biextalhepl@splay loglc

35l gnantatden- %Ek%b@&e%ge ﬂﬁ@neﬁggn@9§tc§ﬁmﬁﬁﬁeror will be
wants to wake the dlsplay upon returning

I % RRmY SRR St RPE, nPiﬁeCﬁB‘s‘,]Pl%o‘ﬂ‘E)d?%’i‘dlz&IEﬂ F AR

éfﬁﬁﬂdﬁd)bdmﬂiuﬂ the token 242, e.g., with an extended
h 1ok t hat
ATy FECaeShhd EEmant ae oo AR Wise cpeod up che

diﬂﬁiayTsndqaﬁamqmgo@es@essnmande chhegextiendesly R display
b tedly s nt |

PR e &Y, Sk B BEL LRBILET ki

vaesxalqws S T rfw@rlem@ﬂSnen eanmndre@pmefashlon, e.g.,

éEKQH“MéﬂkﬂyﬂH 'fdy'é%hﬁhggogken at input B, then at input

C, then at input D, then back 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
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wi t hout acknow edgenent occurs . Note that the tineout
is primarily for displays that do not understand the
wy/gB7ogreeand set; anot her test can be used f orP@EI/US2007/000156

di spl ay that has responded to at |east one other VCP
conmand. This is because another VCP conmand response

i ndi cates that the display 250 is operational and
respondi ng to VCP comrands, and the host can send the
"restore settings" (wth token) conmand at | east one

jifstil G:a&ﬂlr@.,y wWaereby ngheidespbayphedi ondol idd &id hﬁrsplay
acknow e e the extended conmmand, or will be known to

Y5 NP TEHEEE EopRenbEr BAp2BRORT FRINAPF RPTHags, but
mdiendethyC aritmtdin] 88401inkk shﬂﬁégb&eim& &b thattiple

t her 0 _speed .the dis wakeni
prgecness’s am%ytttg ¢ ﬁﬁ&&?ﬁé"w&y %Tﬁgmd’%/%ptfcg?e I eégjv’lrﬁjeedc or
Wdignidlke dmyeg setttingbefonpthat fykexal | For disphnes,
é%%gg%éﬂyﬁﬁgsgn%l h@e?sr8ggdb%ogeﬂh é@é“)w%§h9§¢$ se% of

sense at input Por “awh henat "1 nput
sefungs ralmeﬂYathﬁFipdt for, eapenbhpaek o gaendasd on.

U GAN D& i CQQSHHbBﬂerpéJcé&q?Pé ard e V!h%{le t

Sl gnal arrives at an i nput ust a ter t |npu as
SN SBY e fiﬂﬁﬁeaeem PS%J;’/%I ecagh @:@hﬂleacéh havrera

ddﬁﬁﬂsﬂaﬂaﬂﬂg E%k@hnhagnﬁﬁ1§§HS@héP@f§fgn@| Ay the logon
presence S %0 have t

ove ct signal
B ny AR REL 8 (FEREPRIToR T actoRs ciepsninfan the
t.fsree:querrtﬂ yhee rdsiepatayt haintashs usetk imgpIt foF fa X alaN <,
éach' | Pfen m@l%stc'ogetesgf]egttt h&@g%%?erig B ted Wt B
atdt@ﬂ@é;sm@ptlwonnﬁhaapweysaqede@pﬂd;r E> gki\ke&l yudear bes . g ,

503l ees%é%%lgﬂahamgg&sﬁ BoTRLa ARl QLIS I DG
ed for displays In [ti'ple 1npu Tend 10
Oéedﬁ%&&@mcle? &@eHlS[‘-%M}‘ bﬁcgw\ercaﬁ ofiffext nrgizhamses.

garicGhgst RRydbsPhayneaPhegesy ethseiidNgs, & r}:%t'ﬁ'?q_ﬁ.gfgerent

into the display registersfor rap |dI%/ provi di n
uﬁﬁFﬁandNéﬁéfFﬁﬁPtt @salgﬁm%yyggs he video driver 240 or

340 may maintain the token and/or settings data if there is
only one corresponding set per machine.

[0042] PFIG. 3 is e representation 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

- 17 =



10

15

20

25

30

not limted to one token and one set of settings, but
rather may maintain settings corresponding to nultiple
wa 200281739 and t hen use a given mat chi ng t oken BGI/ES2007/000156

index or the like into settings for that token. For

exanpl e, different host conputers nmay be connect ed,

Wi th one set of settings rapidly |oaded for each based

on each host conputer's token. A s another exanpl e,

t he same host conputer may have different users, each

¢ . h a 0 . . -
Pty Sheo g g‘ézﬁ%ﬁé poLEo 1 g Al Al ay
RSP -t GReROFS - sEAt T HepBndft feewsf tthevhaserthy fhastte
HngRicay B nkai BeapRLLI BEssioFerache tokel &achJ oken g
e corre;&ond to different_settings that are
“ﬁ%ﬂnﬁ‘f’i% | FORREGCFSHi BPy™rbatRte fOSRLIaH S en user,
B.033] dofher eattewsnl itdsonnandresdadihy suitepedt tokens
s r__cséc%g_(\:rause of differ ences inh,vi si on oy, because of
Ot hér Sor eferefce§ PERPE| Ags  FayPbe it Hilnéd ¥ makghed.
Aipsplldyg-oypeotbddilf fer ehso uBeasilang, did fveriem ahaztilure
ers. T Vi FLYRr 340 nai nt ai n
MR o 2 aPar rEBoHE LU nfath Ol MO T M Bk coken
Redgrcespardi-ngnsél pékhauchi metcl 00 AowrdG o3 i takens
JRRrHesent at-hon afirabpnatigENatd Vﬁeéme@l’éﬁﬂ% lqiré%p%tﬁ'?e may
0 €

which the host conputer 310 caches some or a
Wpdsy 3 ECKFPRYs SPoFREhESar s R BB Sesich ifn matches one
preplienmntauised.al | ows the display 350 to require |ess

LY, o ma r ovi ot her, benefits, such as the
{ab‘k%))iq%i]t Y %Plst%ﬁr/% Fe ag:ttetrlnﬁ §VFO|W%SHI &r 5B AlnbEr "3k
meroobinliged, ivhifbe thquinatogitdiatodd d®astss mmkofardditer

i Spl L.N seftin t hengelves, a_ .
B, B e n e P N Al T S sepin st
ofersesit ingsr ean bet jmbed tapeimi aepleied oL ft hehesther agrees.

TEQAEPWaGT bel QetQﬁFSL;&y 0f 51 £S5 Y Y3, the iSR! 3y e
along with the f eX|b|.I|?y of being able to maintain a
MeEPAFEFELy CURPERTY t BAt Alinberewisateta] mpFtings 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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on the host conputer's storage system may be
beneficial in sone usage scenarios. Note that the

wa odoensitan be used byeither the host graphic ceat/Dsiobe000156

and the displaycontroller, or both, so it is of
benefit when the host conmputer or its graphic
subsystem are in an energy savi ng node, and/ or
connected to multiple displays [0043] O her
alternatives include sending nultiple tokens and

Vi ¢l Lf mat.ched.
ngeo%g)lI]I |%ge$ype node aﬁ'ieéal se\oME %s?%?e,ghi ﬁg\%él}éh gﬁls may
dgivmuferbesyuseasbra AvaAhr2e ot oeting sthat vlridsulthe token

a&c@léaewseméeﬁlﬁel BHahbL8dsokdd £id Nale A nat ch ﬂ:c%blem
found or no tokens remain to tr Alternatively a

widthy ithed sderet Fé§ﬁoﬁ§étnﬁ9 e QRRF%i?QﬁﬁﬁﬁPQRﬁ%lﬁ9 the
4QQ8InNGY. Ca.lls%eethfa UbePBhEPeSn@NE T ek QUSH USREEL as by

00441 Still the al.terpati ve when a token i s not
‘{"‘e‘d'b‘é']rﬂ f@dafﬂgl F’ %‘8 HEFRhhg e YT Pasdadpdicates
@rot hemerokieny as Qtkelyr esm@se}byaha;mm@ch@ai Id’]gilld']_ba.fay

certain set o ttings_can_ be
Rf ey bagra R ban - Rk S LU, P B
kayrsiagw &pmbeaetlsanehﬁEaneﬂglu$ butputssemtddmmammeweing

sele of, sett e&gglsﬁn B?. Qgg%méfdtﬁm“é] {OQ 4In such an

summari zes sanpl e r a sinple, single toke
SHA] ﬁgtenpnﬁpéwéﬁeaeheﬁ tRHeHF PRI HiB a@hesntepamoezrmn(véalch

Ok R I8 FReRN¥EENnal: 8. midhat 88 SHF&YVad PUH L tdirned, and
é%ﬂg 402 evaluates whet her the token matches. |If not,

PorrHe® #équHEHeaFogY%ﬁtﬂﬁ%alahﬂl?¥ﬁ%%ﬁ%F1°n is
jesc¥idiCanani=lo Y0 exanple |n whi ch no ot her token or

Y ere ste ecu
gd 4fe3r T ?r#réo%\l/%n l%na?f |elvf§’ttl B’g’erg g)f(‘ fe‘Fnsfnﬁﬁﬁll"ed
&hﬁ(ﬂhﬁr@nwaﬁdnseEKEDQS(sbapee®$bn S¢Q@4ﬁﬂolfsldkﬁdﬂﬁkd to

16RO RG.HL001 Cothpdsag g@g@se&tsgquﬁ@%%é;pepc 1404

retrieves the maintai ngs,
QﬂﬂﬂhaesuﬁﬁeﬁiteegloaﬂedthetEi%@$aya@ﬂcHﬁynﬂ|qnp settings to

display video output. As can be readily appreciated, by
avoiding step 420, rapid restoration is accomplished.

[0048] FIG. 5 represents simplified example steps from the
host computer system’s perspective, beginning at step 500
where a token is first sent, e.g., with an extended restore
settings VCP command, along with video signals. Step 502
evaluates for a response / acknowledgement indicating
succesgs, and if detected, 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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registers. Note that the settings may be stored at the
di splay device (as in FIG 2 ) , or step 404 may

wobdoaiost7shem from t he host conputer (as in Fl GCBU$2007/000156

.[0047] Step 408 evaluates testing for an error. This
mayoccur for any reason, such as detecting that while
t he token mat ched, sonethi ng changed sonehow and there
is a problemwith the signal such that it no Ionger
corresponds to the settings. Also, the user

t
gqbggp:ﬁa §.40 88 g%%sréﬁég%@m%\ehtew %@gdqgg tg&& Lgsponded

ay | cates tha
¢CP lealarharo VEP lsprendi-ngI8oaA- altdi 5l leyovpovier tﬁlfttmt

ééﬂ'E}é@e&ﬁ%%ktsﬂhkcalébiafrPyi£%5§eaaﬂﬁfbﬁbratlng, and
ke board conbi nation that results in a reset conmand

H5 WS VO heLEhepRRy nobr NERGS BREYY 1§ et
s\s/\%td Thdu#C xR neMesnt ,th%&:éﬁog08§b$?n5h@8réﬁeﬁd§ rtréel&oken

ere an error e different than
8 o o o TR R B Ch RO ERT TRl (g I el Eime,
oD Ve |saaltupniddoalelszatinds . | sSNpeef ohaeding O848 of |El'hdlng,

IS A el waskant igLe hhg hokgn sl Rled A sone

h ere was no error gt 'S eXeclte
delaetig mld suddes dissiley fiper epresemss | gt ¢orgmansl,

{lb&éjllsams@neu%rl}gzrt '?:% d‘iﬁﬁSdFégéibi‘ﬂhlé‘Qd ds4ng t&f‘ecry a

settlngsto |spa deo ou s can be Teadi
APPF RSt SPRBY a “’(ﬁ"ﬁg’ sﬁépa4iemp?‘h5%ﬂdr%’s’%ﬁ%t‘??ﬂ?ﬁn

1fip P&t 15he GudH @493 ekl Gi naar ﬁﬁtﬁsﬁaféréﬁcﬂ@| tdieth.
exanpl e steps fromthe host cgnguter s st em

RIS pet tiPe ne&@g‘ﬂstﬁynga&t LEEef* Eéa%h‘ﬁ t e’c‘blP(“éﬁ I'r‘%“dle the
éd:rﬁrﬁatnca enttoker).serti tiiaastept sendedndeséstersetiié Ngsttings,

xl‘?g]{ma d, along with video signals. Step 502

a'T' é"sq'T ‘or a response / acknow edgenent i ndicating

sueEZssstandSie depeesed:s endsindmwitpreeds $hat0350iskf for
i df38)s NOL LY EL te 4

55“ o %%%ﬁfig&' %% o ? %era§ Quéﬂ dié 1a¥§nw%}l

per f or ne or “a m sna error response
tgnere A sMergEifeontand eVanHI3iaycrHiastlrp 59‘611'19 out at

£RPIESENt S HAKIIME will stop sending them. If not timed
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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sonme error handling action, e.g., sending a different

token, negotiating a tenporary setting, or sone other
wa@cedo7osL73as descri bed above. Note that in the PCT/US2007/000156

simplified display logic of FIG 4 , there is no

corresponding error handling logic, and thus step 506

is not needed in such a conbination.[00511 Step 508

tests for whether the display has responded to anot her

VCP conmmand. If so, it is known by the host conputer

n Sing . and
lﬁ"ters gthe\/ggtg'hlﬁghoug ﬁgr@ﬁ%gs%éfﬁﬁ ﬁ]lec%‘trleos dre
@ettetm@g@veemom@:@ﬁtmeﬁ et éndSP@[alﬁDEIFfE%eﬁ'ﬂj@Jtrms within

é%%l&%tgam @,ctog@ BQSEQEelﬁ"@éﬁEfgﬁ command) one
additional time, and the startup process ends. Note
that instead of ending, a success versus m snatch test
may be perforned, after sonme delay to allowthe
display tinme to process the conmand, if there is sone
error handling possibilities, e.g., to try a different
token. However, in a sinplified single token

i mpl enentation such as described with reference to
FIG 4, this is not necessary, as the display wll

ei ther handl e the command / token sent via step 510
and restore the settings, or will not. [0052] Step 512
represents a tinmeout test that is used for non-VCP
capabl e di splays. In general, such displays wll

i gnore VCP commands, and eventually via the timng out
at the host, the host will stop sending them If not
timed out, there is a possibility that the display is
capabl e of handling the restore settings VCP
extension, but that it has not yet detected the video
signals or sufficiently awakened to process the VCP
conmands. Thus, as descri bed above, the token is
re-sent. Sone (optional) delay is taken to ensure that
al t hough the command and token are sent repeatedly and
often to facilitate rapid response, the command and
token will not be sent so quickly that they flood the
control
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channel . [0053] While the invention is susceptible to
vari ous nodifications and alternative constructions,

wa@eoorasrr3d | | ustrat ed enbodi nents thereof are shOWESINN7/000156

the drawi ngs and have been descri bed above in detai
It should be understood, however, that there is no
intention to limt the invention to the specific forns
di scl osed, but on thecontrary, the intention is to
cover all nodifications, alternative constructions,

W equUicalies ffal 1ing within the spirit and scope of
the invention. WHAT IS CLAIMED IS; 1 . At |east one

conpdt-er - PEad&lisE PEGI GRMPRYVERDT edfPpt @ roeddesy thavieg

dd?r&Mtl&Ueedé%ut\éﬂil%l‘l 1?1%@ RuexesHt edypesh ofre Pt SRScuted
rising: maintaini nggat | east one set of maintained

ré%/sgé:tetﬁshg§qmrlle°fl display is in a sleep state,
each r&ﬁlndéflri’iﬂigltaa:l nedsdi sabayesebfiﬁ@m@ﬁﬂ@smﬁbm
t 9 ,act ual hdl

slay tlnsthat t edls prewously
R SRR arR WA et TR SEA e P Th Rt ot
reointt arimeany  diwipdmt lsaetdtnsaplsayoirsespozadm@steq uas:mual dlsplay
ol em sy
Si gng’%gs canttbé:hérqg{lg Il)g %’é’%f}g%%% ?%éé corres‘%le%@ Vigieo
dia othide dfmaisnegkeinedl §Fasertings; and restoring the

cor r espendiniG s etyHh wanhals{sﬁgyda@pmya sg&xsé&g%x@é wakened
actual dlsplaﬁ setlnSV\/nent e isin

SRS TS5y ST’ %oma%%%rsa=%fm|<éan pe

pmﬁmm;,ofdl@lpajameh whehekn cBRi-BEBbAR MGGt 8 dbSPhntained
%,e“' ct&rrprl ses per sisting at |east sone of the
v 56

SRV NG a menory of the display. 3 . The
conpm@rtmﬂa@h:lle me:chraﬁpohdﬁhgl el sheat®iftained display

t | t ett [1SEeS_ persi tin
AT?EH%H 41%%% 0 qI g’xsg gﬁkgg???nﬁseﬁl éah O?rrd?f‘—’l)f)f in
e shgstequent wakened state.

2. The computer-readable medium of claim 1 wherein
maint;ining the display settings comprises persisting at
least some of the display settings in a memory of the
display.

3. The computer-readable mediuﬁ of claim 1 wherein
maintaining the display settings comprises persisting at
least some of the display settings in a memory of the host
computer system.

4. The computer-readable medium of claim 1 wherein
confirming that the host computer system’s video signals can
be properly displayed comprises communicating a token
between the host computer system and the display.

5. The computer-readable medium of c¢laim 4 having
further computer executable instructions comprising locating
the corresponding set of display settings from among a

plurality of sets based on the token.
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conmputer system 4 . The conputer -readable nmedi um of
claim1l wherein confirmng that the host conputer

weyarmsi739 vi deo signal s can be properly di spl ap€rius2007/000156

conpri ses comruni cati ng a token between the host
conputer system and the display. 5 . The

conput er -readabl e nedi um of claim4 having further
comput er executabl e instructions conprising |ocating
the correspondi ng set of display settings fromanong a

plurgl ity f e 6 Co .
corrpﬁét'er - ;Iglaed?%@u%%% %r%gg?gg?a%“?n&%&ﬁ ac\ﬁ n%-iw?elunf téherfavmg
Boripwre cospateralere cursbl ac thehsueohprs s¢ergerising,

SENErALIRY e HoRlen aat chBenbest SRR £ rslt?yééﬁ,m providing
provi di ng token data _corresgondl n}g{; to the token to the
W AR ERAFPFEERORAIRG CRe CEBKERREAL 2O dsheret ki ated and
prkendain tale theedl Spltay as7maidbeicodPetiedn -dLadal & he
Crinsdilum of claim®6 wherein confirmng that the host
conputer system s video signals can be properly

di spl7ayed Menpompes: areceadabhjeonddiut okBncaim @twHdein

.spl ay:, val uati r_set_of token data
S e et R OB B o B e e i Fighato can
batrtensd st slispdavebhecsorpater rereddabd eotileell Unplofn data

alplj_ B lii%\iaiyn,g afnldf te_h/%ﬁu‘éggngt @fxéeééﬁé‘.{’a@ € of token data

i nstructions conprising, confunicating informtion

Y tve MHigicdy e tokEhgatacbRpde R HT celtd thop tirdich
d:hiesgmli nt ai ned di splay settings have been successfully
rest qr ed % the actual di ggl)g‘g settings. . 9 . The
conplter - r&gd AT EREdi & APRTAUART eF It met having .
dirgpleay canglotrs -gerutebdet Linagt vudedoss gherhsr Bd 1 one

d B 100 . LA Q! BRULS, nang,; DAyl g & url hsL
executabl e i"nstructions conpri Sing, FT ai hi ny i oﬁft
davfrortreat ilodligating ¢hepl specapaintaimned digpitapfsettings
HQJQTHééd/successfully restored as the actual display
settings.

9. The computer-readable 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, maintaining input
information at the display as to which input of a plurality
of inputs last received video signals from the host
computer, and using the input information to detect for
video signals more frequently at the last input than at
anothex input.

10. In an environment having at least one computer
system and at least one display, a method comprising:

maintaining a token at a host computer system, the
token corresponding to a set of at least some display
settings that may be used by a display to generate output

based on video signals from the host computer system;
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of inputs |last received video signals fromthe host
conputer, and using the input information to detect

wo 2007081080 signal s nore frequently at the | astPCTIps1007/000156

than at another input . 10. In an environnment having
at | east one conputer system and at | east one display,
a nethod conprising: maintaining a token at a host
conmput er system the token corresponding to a set of
at | east sonme display settings that nay be used by a
di spl t p a

the HabphBsRRiE Eoabruh, 2 ese- S HERR NENAIE 08
grwessp i @ sito coputeike Ay Beeneaind t thiee r@wpkémput er

syst eqaangithegdizsPhaY-cce46Ler 8 Niyg @gkéhrég%%W“ﬁeéﬁer the
t he token data whether the token data natches ot her

R oladiey "REICRES REFSFORERVHANEL Bt I Heta R itkeiipta at

mhen-ddiavlegkenndat a mat ches the other previously

mai nt ai ned_t oken data, using the set of displa

ot IR £ S e EAERe ROUEPHE  BaS Rt B (MEE VIR

rsa:g{taiJSlédﬁtm]dehﬁdl&@:&t Cefpyt he syst et dﬂspJTehp sr.mtthﬂd_:;
f erl'a m.1Q V\hg,:rel n.the dlSpLﬁX |s the recel

(fata TR CREES conprisSi ng, ob?a?n

Qhrm)ltee}r sotsttiemgs to use from di splay nenory vvhen t he

t oken, ,dat evi i ' .
token dat a7 15 e BT Bhagh POCHEOLETY CRLMAIRY 1o tne

mephayr iof e tekeny dptel pRE fhrsher okerPdbs E2g and

St d Hen £ AHY iSiRlayocricRhAg theudt splay éﬂﬁii‘%smemory
froma menmpry of the host conputer system when t

YRR Rfatt i RS (REEeReFpr @W%ﬁs?’;?e’ﬁ’a?‘h?]a?r feRfintained

takean dal=a. 13. The mst hod of claim 10 wherein

det er vvhet her, t oken mat ches ot her ,

pr ew%% i A e & t& RGE ? Jﬁ%ﬂs‘gl%ee%]a?%]aﬂ’n]gg the

téee ke pidathe dgaiststtokepl draki tynd further comprising,

obtaining the display settings from a memory of the host

{$Pm the host

computer system when the token data matches the other
previously maintained token data.

13. The method of claim 10 wherein determining.whether
the tcoken data matches other previously maintained token
data comprises evaluating the token data against a plurality
of sets of other previously maintained token data.

l4. In a computing environment having a host computer
and a display, a system comprising:

a memory that maintains display settings while the
display is in a sleep state;

a control channel by which the host computer indicates
to the display that a set of maintained display settings are
s5till valid for use in displaying output from received video
signals; and

means for restoring the maintained display settings for

actual use by the display when in a wakened state to
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of sets of other previously maintained token data. 14.
In a conputing environnment having a host conputer and

w@2@epl7ay, a system conprising: a nenory thatPCT/US2007/000156

mai ntai ns di splay settings while the display is in a
sl eep state; a control channel by which the host
conputer indicates to the display that a set of

mai nt ai ned di splay settings are still valid for use in
di spl ayi ng out put from recei ved video signals; and
nmeans . for n L ai ned di spl

SRS us” § %sg °§| {i I?’1‘—’11:]|sn lgac\z;\‘/a enedé stathe
hosge pompug egut put based on vi deo signals received from
the hest %@pgygeemléf cThemSyStem AL .0l Al rméaﬂseMiaec{ree Le
at | east part Of the nmenory conprises display nmenory.
e meMeEYs PoremiGPScRAPRIAY WHBPEY n the control

channgl. | $nusedstemCormunhcat €4 twkere datehdalwaanit R8annel
host conputer and the display to indicate that the

THiYies & COrehFayaset FPHG’% PR eerresmIThe host TRFputer

Aysteia ofispllaiymed6 inhecats ther hesé woipidAied display
J&heat e edl sendilt helt ken data over the control

Thannel: for & period of 'time until the display

respdivds vilheh sgisteaok pdweédyenkfit winerdire ey ihogk tofcdupmeer

fBSEdE%&ly sends the token data over the control channel for
a period of time until the display responds with an

acknowledgement or the period of time expires.
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