VETHODS AND SYSTEMS FOR UPDATI NGABUFFER BACKGROUND
Field of the Invention [0001] The present invention

w0 edoas®sgeneral |y to nmet hods and systens for PQUEB2008042413

[0001]

[0002]

[0003]

[0004]

[0005]

a buffer. Mire particularly, the invention relates to
met hods and systens for updating a buffer across a

comruni cation |ink. Background of the Invention [0002]
In the field of interconnect technol ogi es, demand for
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Mobile Display Digital Interface (MDDI) is a
cost-effective, |ow power consunption, transfer
mechani sm t hat enabl es very-hi gh-speed data transfer

over a short-range cONMMBKCRGROUNDWK between a host
and a client. MDDl requires a m ni mum of just four

wires plus power for bi-directional data transfer that
a_nmaxi mum bandwi dth of up to 3.2 Goits per

E§%£ﬂ§{ IB&%&‘“%. one application, MDDl increases

rellab|I|ty and decreases power consunption in

cl anshel | phones by significantl %} reduc:| ng t he nunber
of wi The present ipyentiqe relaies gerciplis heodp gad spstems for updating a
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caner a
Bhﬁﬁwﬁkk@mﬁmhﬁmﬂ&eﬂmﬂhmufacturers to | ower developnent
costs by sinplifying clanshell or sliding handset
designs. [0005] In controlling an LCD display across

]EQR [ blemthat arises relates to i mage
Pﬁc r}lgaﬁ eerr%lr‘]/t ‘E‘Méu splay is refreshed. Typically,

what is needed is either a Iong perS|stence converS|on

or arefre that is _hi at_the huma

ove ot gt P ferp e et edine ATRBIVET BBy Lota raes,
ebﬁﬁg s RIREH ioﬂﬂdé’éf}ﬁ@sehf&ﬁG&S cRRAAS tof GowWDVe.

T erefore, it is desirable for the display to have a

hi gh Té Adeliler Risplay/Digjtel bédarfegwc@ﬂ]ém)t va2 codieeliiestive, low power
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Eﬁ&ﬂﬁn@é‘fdcoﬁﬁn@ﬁ%haﬁlﬂg bétvident Hehodi apd ay cliske IIWDDI requires a
filled at a slower rate. As a result, the dis

rsigenmey jtse fouscviresoplks ppwer w bidireeional dafy éransfery that delivers a
POSETR AR 20 cRpdseRyel he dioplar,

I maged sdodpptitativn, MDBYateakes rehablhty and decreases power consumption
in clamshell phones by significantly reducing the number of wires that run across a
handset’s hinge to interconnect the digital baseband controller with an LCD display
and/or a camera. This reduction of wires also allows handset manufacturers to lower
development costs by simplifying clamshell or sliding handset designs.

In controlling an LCD display across an MDDI link, one problem that arises
relates to image flickering when the display is refreshed. Typically, what is needed is
either a long persistence conversion or a refresh rate that is higher than what the human
eye can perceive. Long persistence conversion results in image smearing when images
appear to move. Therefore, it is desirable for the display to have a high refresh rate. A

typical problem that occurs, however, is image tearing. The problem is that while the

display is being refreshed at a high rate, the frame buffer associated with the display is



through the multiple buffers to avoid the inmage
tearing probl em descri bed above. This includes

W@ 0oosH0y1 known "doubl e buffering” approaches. PATES2005/042413
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drawback of such solution, however, is clearly in the
i ncreased cost and chip space2requirenments in
i npl ementation. [0007] What is needed therefore are

th nd,syst e o en al ut i,ons
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appl i cations. SUMVARY [0008] The pr esent invention
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concurrent read and wite to the buffer. 'I_'he nmet hod

é‘?lPW?Ih g veids rrdealyr Br theotisreasyhpost randgehip HeREbYequirements in
J4n inplementation cost and space savings

are to conventi onal buffering approaches. Anong
ot her Wady amnaqm‘l, thetedoreedrh crdethodsvemti sydterag do temalble riglffer update

s 0 i B SRR s e

) gﬂr%eﬁtgo tpﬁ%ﬁ?&l%" the present invention
i ficien

provi des e nmechani sms to enabl e buffer update
across a conmunication link. In one exanple, the
present invention provide d for relaying

timng information acrossgaﬁ%gﬁhggication link. The

nmet hod, however, is not limted to relaying timng
information, and nmay be used in nore general contexts
as calhpresem @r@n@@ureés,teqo*emsh@dsmd sysbems fprupdatipgta(byifter.

grarts) ggl :)nr; n‘% h?pe glgeb#)&ggnthiﬁ{l %1 h Zﬂf?\g 58S #ﬁl{l{lﬁfo&ué)datn%g a buffer,

iwhychrihtlades s@ate\gﬁiany &&itingeo $hd bifffed 1€ el ORRLAEMtABadAnd write to
t he vari ous enbodi nents of the E@esent i nventi on,

theceutieped e ﬁneh@capnmme@vwww lepels dtiegng {Bereby resulting in
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Ameanzpathat stvahiapes, mhaan&t}fodrpre@en}tsannagaftehm When used to update a
specification, il Irg‘éjs%at e he present nve n and,

3BEIHEET Fsenateh ¥ iGestrnlpt Bws e tosueh aprlisatons
expl awaﬁdﬁ%r%ﬁea@ il séﬁ‘t 1ﬁx}éﬁt1érf‘%(1%9fd69 BrrRRdt hecmseto enable

a person skilled’in e pertinent art to nmake and use
bhffer npdett honss a communication link. In one example, the present invention

provides a method for relaying timing information across a communication link. The
method, however, is not limited to relaying timing information, and may be used in
more general contexts as can be understood by persons skilled in the art(s) based on the
teachings herein.

Further embodiments, features, and advantages of the present invention, as well
as the structure and operation of the various embodiments of the present invention, are

described in detail below with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



[0013] FIG 1 is a block diagramthat illustrates an
exanpl e environnment using a Mbile D splay D gital

wo pioenssase (MDDI) interface. [0014] FI G | A i SPEI/US2005/042413

[0012]

[0013j
[0014]
[0015]

[0016]
[0017]

[0018]
[0019]
[0020]

[0021]

[0022]

diagram of a digital data device interface coupled to

a digital device and a periphéral device. [0015] FIG

2 is a block diagramthat illustrates an MDDl |ink

i ntergonnection accordi ng t.o an_enbodi t. of. th

exanpll 8 grocmraty g Ggipgy, el dry PESTRaRsd hatoin o] fprm  part of
tHel sisecifbBsn, tillBstiaf@de: pRA&ItNavetiohl 81 td&QeHef] with Ghe description,
Is a process flowchart that illustrates a nethod for

fither perye & e theprinsiplehef the nveatipn aadin erahleempirem skilled in

R

read/ WGt ¢ istd dloeli dagraiOha0lillidtGtes 7an 8xAnle GHOEEnment using a
flowhart that illustrates a method for conveying

Mapils Displan Pl bterface MDY S8eRRSSI cati on | i nk

accor gi o tj . 8 .. . .

T st 1A B  MEerBhSEphTUER O i ictloolyify 15 digital device

ind & pafphecal MBEte.l | nk wakeup to convey tim ng

i nf or iqQn, [002 The present. i nventiaon w.ll. be .
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| j i [r $t appears is
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[ 0023 his specification discloses one qQ re .
cbodFHant 45 HEPCIShABPS bk WO FRes prieghed Rippadating a butfer
hEBoedhs Wthe pRBeHIISFEhAsSLd enbodi nent (s) nerely
exenplify the invention. The scope of the invention is

mot | FHitSedlusteatesexaniples o Sednethoddi én(s) . The

i nvention s defined . .by.the .cl ai appended hereto.
[0024#%13%%%6@‘118%% geraeggéwlﬁsg%?tegﬁ% references in

the speGi fiisatprotest Flovwahert aRfOdiub®Mes' a m@&hod for conveying timing
enbodi pent”, "an exanpl e enbodinent”, etc., indicate
frHermation agippbe ForRmENisHtiQelink joserdingly thewtcseaé ingrention.

parti ag - r . ¢h €F 1S4 C.: .
Cver y FIoS Al i SR Wefy iR GhC: Shidkind MoDI 1ok
pakéupctolcanivdyeahing éafoshationt ure, or characteri stic.

Mor eOVﬁI‘, such, phrases_are not necessarily referring .
to t hdhe Meeserinmyentipgnvill bgrdepgibed\widh refersaee ite (heypccompanying

RAHHEEL The WEHAhY e whh &D8kACheEIsS biyfeatsSis 465164 PR icated by the

leftmost digit(s) in the corresponding reference number.




in connection with an enbodinent, it is submtted that
it is wwthin the know edge of one skilled in the art

w0 00605896t such feature, structure, or charactrCT/E81005/042413
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[0025]

in connection with other enbodi nents whet her or not
explicitly described. [0025] Enbodi ments of the

i nvention may be inplenented in hardware, firmare,
software, or any condj ' odi nents of
the invention may a:@fmm@mﬁlﬁbi nstructions
stored on a machi ne-readabl e nmedi um which nay be read

and executed, by one or nore processors. A )
machi ABiSy gegtisedongisclaseiraye | cmatfe cokgdimsaisathiat indogporate the
] Of,: & I It i pf ti I orm r.eadabl e.
AL gro R T BEORIRY sARAB A CEMLOR R e
inveniidn. n€he segrbd fethadahantivnmiy nétnighitete to gedlieidsd MaIHRAMnent(s).
&EOM . random.access menory (RAM); magnetic disk
DGR 5 Ry e cladnbrragedsttrdo- f 1 ash nenory
devi C?ﬁ? &ﬁﬁ&ﬂﬁrﬁblﬁ?&’de@%ﬂeﬁal dOGPUSIdeE Bh Bl \Agé/egﬁfcation to "one
forms of propagat signal's a?e. g., carrier es,
embodimedt"s i"gm anthodiheitt, alans &xgnaglls endodiment'ande. ptiddicase that the
i nstructions

Furt her, fi re, soft e, routines o
ﬁ%%mﬂwea@cﬁﬁ%%drﬂm ineli HBAHGHIAT Frg s A i o g eristic,
HOMEMEF embbdifathiy tfl%lt ﬁ&%ﬁ%‘l}aﬁﬁgﬂk had ]e)éﬂgg ar Eeaa?lr%usérucmre, or

descriptions are nerely for convenienc t h
dloaraaberssticn Memsovaresutht phrases cosrput | megesseniyc esferring to the same

BABSERRRL IneRen el hfen B RS, s lptl 5% hISEMASs dscrved
YodinhectidnSpikiayn EnBbdidknt, Riesdbatted MRDk Jd PRRAEhBRwledge of one
Mobile Display Digital Interface (MDDI) is a

slgHed af thecart (e elfeqd wugloiReture. otigigipe, i rehatagigristfcein connection with
' I ver.y-hi gh-speed serial data
p}rﬁ gﬂ%ﬁ%@%&@?%{lﬁs}%g?ﬁfo}gﬁ%ﬁm&rﬁ’?ﬁ %dgti on |ink between

a hosEmdddingentd offilie ifveBiZofl nmiayt e ithplehRiieddin @ ARMELE Sirmware,
of MDDI will be presented with respect to a canera
PRftATe eoARY| GeEd AR {hersple rErebedimpris | ofpthe ainpentionemay also be

By UE e pBERBE Sl B gy be s
tnthetecuted blyyone guincad processeat Ameshine-reldablamediammgtinelude any
g}lggtled. be readi.I% substituted and used in enbodinents

P ffor BRTRS QT HapEDBne-Iemation 4B dofgnpagable by a machine
e o4 L RPth Hevidaf Hop %{?é}lti%/l&na m@?hi%%\%adﬁé eﬁﬂé‘% may include read

conprise on€ of severa pes o ces that
belp ghermorfyr ROM3;i ragdethexcpase swamiory (RAM); anagnBte dask astqrhgs media;

E);r)hecap %ﬁ’)trag%orlljule ia;b Flash ?r%ﬁo%kl)ld%vﬁgsr{pelfet:c%rricail,nogtpc%l,fa%cr'.nrlgti%gl gr other
forms of propagated signals (e.g., carrier waves, infrared signals, digital signals, etc.),
and others. Further, firmware, software, routines, instructions may be described herein
as performing certain actions. However, it should be appreciated that such descriptions
are merely for convenience and that such actions in fact result from computing devices,
processors, controllers, or other devices executing the firmware, software, routines,

instructions, etc.

Mobile Display Digital Interface (MDDI)



handhel d, | aptop, or simlar nobile conputing device.
It could also be a Personal Data Assistant (PDA), a

w@a@onsgodevi ce, or one of many wrel ess tel ephPCiIEESN5/042413
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[(f)ozs]

nodens. Alternatively, the host could be a portable
entertai nment or presentationsdevice such as a
portable DVD or CD player, or a gane playing device.

Cont r ge i Piwlsa DGR T ORRED W B op eeetveylow power
RbRRH oS ORIR IS nAlchMiSH YRt Snfilés Y&y MhigtAsteb@Rer3 @8 transfer over

communi cation link is desired with a client. For
exhonbirange gomoymication tink betusenla hostiandastiert. data at hi gh

rates.fro vi.deo record evi.ce to a, stor,age based
ci ontt POt B GBS SR P BRaE 38 comers
&g cEtdiga@N id @ uRPESERIBHAIIONS 2 rASbiRPFHINBNCROSEER, ASwould be
a refrigerator that incorporates an onboard inventory

SPPEFHPO tNeFgns vl lednin ithy wleveniuatebthet aam madulcokaying functionally
0 I Vi i Pt Lshl .
ShiShehoianiel 154655, AR APLONEY AR and v i
Bhbediamhts ofdlnis éskeatiomode, or have reduced w ring needs
for in-the-door _di \?\% ays &_a cli enttz3 and keypads_ or
f

scann&rghere |aceqifingnty 1egbe @163fse of rigRi BvesiRputar MIIDL host may
e M T
appneai. aFer thampled ¢hes Aoitedopldbendghortable| comiputsri & the form of a

evij.c and appli.ances.that ma enefit fr t he use
BRIGERRS 15pfHe £F Sotlar SOUHE Cmase A vir 1 69018 §op O eiertonsl Data
Asgefand@HLES Pidife hbﬁP&rQr Pof Alafly tvﬁf’eﬁ‘és@%ltq&mnes or modems.

information utilizing |i'mted nunbers of conductors
aligiatively, tha hestrdeatd beeaipyrtzidel enferbrinemeitsiri preseo@tior devdcessuch as

aor_cahl t e sane tine, an NMDDI. client

B PPyl EBTORAR ab o Haine Hewpaterisr. " Braliorsghe host can
irdi A 458 hedh dbc@br Ediffroll SRinenP PYAFRN LT Bhet %mdmgédocﬁ planned
froma user to the host. For exanple, a mcro-displa

commecaH apredudty fyoglichsa bighgsneed ecommunigasion ditikois Gesired with a
' ' ' I || .
gﬁé{ﬂtc %OF gié%rﬁalg)llﬁ né Bo &)ﬁidt 8% Hibﬁ%t %Ft%&nsﬁr Sc'i\re}ghzllt Cl}sié}? ?ag%cﬁ{ngsa video

ven ho i c el emen 0 a

rdtording el toramterdgsdbabd cliant fotdfdpasied SEHAKSAY, or to a high resolution
headphone, or sound systens_ for presenting hig

. h
CREESTI SEIPe RTTICSSPLaARS. cAN epMisncyFush s ndeitigRraiuthetdgcorporates an

[ ' r 0j | O Vi e .

SHSLAOSOPERLSLp" Sy ECLERH Y T i 0 ot

heteholdidenicesyagelsaveAmptdved dapmyphpabilitids dvHea opbating i of internet
nsitive dev VOQi ce recogniti

t ouch ds or s i ces n .
oh BRetGh Frerieciod SRade; ¢4 haE NGRS WIRHIEDS fo5ipring e displays (2
PRtPAIARNHAE or BQntR 6&1{@5&)&% tRe SleBRirfid &gmﬂ;ts%a{q};étefﬁéafsystems

informati On from a device ‘or system user

faast)akside elpawherointtbe catiinel. Trogeterabs thessuskdletirio thet drewill appreciate
gies&ig]e{vgﬁgtgf%if tnilo Bin gg&%(cjn?cgdesvgcaeg iar?cli1 %pglPagacgsotHEturgae}E gen%ﬂ? from the
use of this interface, as well as the ability to retrofit older devices with higher data rate
transport of information utilizing limited numbers of conductors available in either
newly added or existing connectors or cables. At the same time, an MDDI client may
comprise a variety of devices useful for presenting information to an end user, or
presenting information from a user to the host. For example, a micro-display
incorporated in goggles or glasses, a projection device built into a hat or helmet, a small

screen or even holographic element built into ‘a vehicle, such as in a window or



or desk-top kits and holders for wreless tel ephones
may act as interface devices to end users or to other

walewsossand equi pnent, and enpl oy either cli ePtBUS2005/042413

[0029]

[0030]

(output or input devices such as mce) or hosts to
assist in the transfer of datg especially where high
speed networks are invol ved. However, those skilled in

the wi || . readi C i ze that pr.esent

i, e i B raichr RO s S TP e PO bremting high auatity
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bar code read an i mage scanner, an audi o devl
gnality igegennnd Kougk resthet ipderinshef aﬂora:ge Oandatmanspatt ucdrem terms of

BRSr, AbRdh ol e st AT B R oS 8 dSecrBgete dsa

BebYEDAt BethREh RRESR cloMentd RIRIRES kA chéﬁinﬁodaf’eeﬂieahgﬂ Ahta rates
180 1 ncl udes control bl ocks 190. Wen peri pheral

needgd denterlizing e desiedpise, exmmncm bl ocks 190 can

:Mql(:lt g%ﬁ(&DP e rdlalgpa%h 8¥ g u‘% fa(fJ Idatél ?{c‘% lll%o 06011[0(9' couplseﬁ 8% digital

dedsEeNb@ahen ﬁtﬁig@eﬁﬁﬂeﬂﬂ@l@de Diggthlt @dvicbal 50 can include, but is not
representi i mge and nul ti nmedi a dat a. 0031]
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5. I’n one xanp
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transfer with 3ndW|dth of 3.2

BESTHEHoTC Mer RIGAL (YIS 19p 1ASRACS P WPl coislleh 60 and a link
R shaier P50 | ower than this

Peripheral device 180 ¢an include, but is not limited to, a camera, a bar code
reader, an image scanner, an audio device, and a sensor. In general peripheral 180 can
include any type of audio, video or image capture and display device in which digital
presentation data is exchanged between a peripheral and a processing unit. Peripheral
180 includes control blocks 190.  When peripheral 180 is a camera, for example,
control blocks 190 can include, but are not limited to lens control, flash or white LED

control and shutter control. Digital presentation data can include digital data

~ representing audio, image and multimedia data.



exanpl e rate can be supported dependi ng on the
communi cations link. Digital data interface device 100
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nodul e 120, a control nodule 130 and a link controller
140. [0032] Link controller 140, which is |ocated
W thin digital dat a interface 100, and link controller

170, te evi ce 150
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presentation data. Enbodi nents of the invention taught
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resi dyy 'I%t&:qel\ﬁos% 7B V5 E éﬁﬁegelf%QGl%9H l%%dt 9mp}émentzng a

client throu a coniuni cati ons t
Comminicagibh mﬂstop@ltdndlmfzrfa[c@ %SJ{zg%hBanarmc&é fS‘égthal Py dnfeEiSsued to
cost - eff ct ive, lo o) ecti onal
%PEJ ﬁ:t uly 6, 2004 (\AH% f‘\@cent”) descrl{)es a data interface for transferring

digital data between a host and a client over a communication path using packet

structures linked together to form a communication protocol for presentation data.
Embodiments of the invention taught in the ¢772 Patent are directed to an MDDI
interface. The signal protocol is used by link controllers, such as link controllers 140
and 170, configured to generate, transmit, and receive packets forming the
communications protocol, and to form digital data into one or more types of data
packets, with at least one residing in the host device and being coupled to the client
through a communications path, such as communications path 105.

The interface provides a cost-effective, low power, bi-directional, high-speed

data transfer mechanism over a short-range “serial” type data link, which lends itself to



data transfer mechani smover a short-range "serial”
type data link, which lends itself toinplenentation
WOWak/0s808i at ure connectors and thin flexible cedi/Es20090m42413
enbodi ment of link controllers 140 and 170 establi shes
connunication path 105 based @n the teachings of the
"772 Patent. The '772 Patent is herein incorporated by

reference in.its entlre 0036], .1 of her .

dmplsmenistes with DR o ({" 3}3“% %ca@ém 5t pmpediment of

%nk'%gntlrdl% £AMA©l ’ﬁOeerstagﬁsHeE‘ @é(mﬁﬂhﬁaﬁ&f‘pdtﬂ ¢by! g?seﬁ on the teachings
onbi nation of controllers, such for exanple

Imbﬂle ‘77 Ratewtn tTihe| ‘V'E Patent mhmmencqrmretedﬂ)y Ircﬁatence in 1ts entirety.

100361 Cont r 9 s cRapRs v, STRERES i 78 119 B befhfya USB tink

%39&&&? ot ﬂfé},{r Bt @nciﬁém‘ﬂé‘ﬁédrﬂﬁn&fonmbﬁ@blhéé SuclS ¥y 8fample, an
contr ol and a single |ink for

é@ﬁéﬂugk wgntmil@wnﬂ @dgfélmewpe nﬁbglage@trqur vitigh agli fgi exdmple, a USB

1Bk tobfr B “Khem AT A CuBRE e e Jna 470 B Pite qygediination

tof RR&treMers, néu%hf &ces, ME)QIJIhlnﬂ{S c&ﬁrcﬁteh %ﬂei sﬁfgld?ﬁnﬁ?ﬁr exchanging
serlal(gﬁ interface. Additional interfaces can be
:

5t wiesspgesdeimesirdigital dafa intedansl devierilOp and digital device

8 SN OB T S350 LR e o e

RIS ag ani Bthefnpt o €RS-0821uktal 1iddt ftefaoees Acditivanld sntérfe83 can be
and gener at es response ma*ss&a s t.hrough conmuni cati on

Isppported st Wil he keayvadit menidals galled my ghs,redgvant pigs based on the

Q%Hﬁgg ndEssages, and routes the informati on content
of t conmands to an appropriate nodul e within

[0037] di gi t AVithiat digitalt énfaatsertiewi dwick0000, [ fe88ke Goretmater module 110

nmodul e 120 recei ves .data from peri pheral  devi.ce 180,
TRIES CPRPnG Hothanderales FapiRe tiecs IRGJl Gmmusiication lnk

Cl@ﬁt 100k{8m 1&91%11510 4gH, FROPHA R IcBAmanAKmE®ages Md%outes the
Control” nodul e 130 receives i nformation from nessage

iinfoemagrost eyntar@0gf Hwdconpuangs to reno appropramie mpodiden twithin digital data

bl ocks 190 B peri pheral device 180. Control nodul e

THEEE eéﬂcgg Peceive information from control bl ocks

[0038] 190 ambntcauhesiuld €20 feceirBRE 4t Frdn® 8% SREISRAEL 180, stores the data
interpreter nodule 110. [0040] FI is a block

ding reagiers e data toystent @8 alﬁeréﬁa ﬁlpp@glbmnmbmﬁ@tm linki 10§ .-
[0039] an NDlaonkro{ %{odafe 13(% '?ercr:tgglgf Z%&%H[R&tﬁmoﬁ?lﬁgﬁ‘ﬁlssés% I}@?xlpgétg‘r 130, and

used to I'ntercon acCr oss
Gbaes nedrinafbe e cdidid] bldeR« 190 dfepiphéraDddvice188. Cont®dl module 130

lcgn\,\%lrso %Lc%ﬁhlglfclrnggrtl Ifr%?n clocr)l%rolo lf)logllisalrgsohz?nldl rogtré(s) rt]I?e 1%190?‘mat10n to the
message interpreter module 110.

[0040] FIG. 1 is a block diagram that illustrates an example environment using an
MDDI interface. In the example of FIG. 1, MDDI is used to interconnect modules
across the hinge of a clamshell phone 100.

[0041] Referring to FIG. 1, a lower clamshell section 102 of clamshell phone 100
includes a Mobile Station Modem (MSM) baseband chip 104. MSM 104 is a digital
baseband controller. An upper clamshell section 114 of clamshell phone 100 includes a
Liquid Crystal Display (LCD) module 116 and a camera module 118.

[0042] Still referring to FIG. 1, an MDDI link 110 connects camera module 118 to

MSM 104. Typically, an MDDI link controller is integrated into each of camera



i ncludes a Mobile Station Modem (MSM baseband chip
104. MSM 104 is a digital baseband controller. An

wappenssofanshel | section 114 of clanshel |l phoneCT/082005/042413

[0043]

[0044]

[0045]

includes a Liquid Crystal Display (LCD) nodule 116 and
a canera nodul e 118. [0042] Spill referring to FIG 1,
an MDDI |link 110 connects canera nodule 118 to MsSM

104, . Typi cal l | link.co Ll er _is_integrated

DB ity D, Ve LA ST 2 Prk e & gt
; MR i r i N

O et o] 15 wille MONIDIRTALRI iy SR RASUTAD of the

MIaDIERK 41 @le Typicals theODDDI hést isthe 1iaspir cahtryller tofiehdMIDIDI link.

0 i s.the rocontrol | er. of the MDDL lipk. In the

05 M, Bt IR 1B Sale ot stPGanEptu otk aeviegaved and
dorthatied Gity BEDBNpadkets B MBDT Mdse 1 MDBbfoRasSE §alt¥nilRPhnto MDDI
Host 122 before being transmtted onto M nk 110.

ool 1@ MEMRI alipst 1@ escoiss thedVINDDIpapketkatdstesnotverts them into pixel

- ' [ d f f
B SRANE i o b ety S8 e Rnodsi o P (g BEgPR ek e then
bdig o Seaiprép@iatyblagiohISMVAL @ Rk pfdcedsthgVBM 104 for

processjng. [0043] Still referring to FIG 1, an MDD
link 4B refgmingde F1GCh anoMR linke! iropmmats bGD hpduleél6 to MSM

BATPERR' o, ot NP Al e T RBANERLH R Rt s,
ir2€prated ago MEM 104, and GB MDD Glich 620 intedrited éxaMUT® nfdule 116.
B st S0 oGt bl acnts Bl o hasw 104

SR oEigd S 0D 0O 9 AR v

pramstsitted entd MIDE Gink 81 2.5 MPBHThent 420 nagaves deaMDRI paslests and re-
by L dule.116. ically, i i s, buffered .
R ISP e it B S RdE e Tapials ipee dota is
bERred 8Rh@Y fraln@ Yhftbr Flfbie blingSusad B REKsHth8 QRSN

illustrates MDDl |ink interconnection 112 according to
t he eREnp? dsof bluck, diagrans thpssitlnstiates ¥IIVE linkniaterfonnbetion 112

] f L 112 i,s t. f [ t
SRR BT ebFRE i S s iPod RSt o SR ntpR g MODI
Hhlown2 iip t& lfansfe) izﬁ@%m@ﬁhird}ﬁ)@l{_ SM 164 ¢OMICTP INISduld 496t OA frame
modul es of LCD Modul e 116. Simlarly, another frane

foigréace St shewr insKKaw?) icanamets MPPIdikrrestrellevB0 to imeidules of LCD
| lerq: i VBM- 104,
Sk il i S5 B 0h B e Vo

linls teontostier ol 08eto appropeiatbDRbddlesisf MEM & 0MDDIypitalky, MDDI link

cont r.ol | 120 represents the client controller of the .
mgﬁo{ile lﬁ% rre@rﬁiﬂnésﬁgm hest (ﬁqg‘groller of the MDDI link, while MDDI link

controller 120 represents the client controller of the MDDI. Other implementations,

however, may reverse the roles of the two controllers.

MDDI link 112 includes a minimum of four wires, comprising two wires for
data signals 202 and 204 and two wires for probe signals 206 and 208, in addition to
two wires for power signals 210 and 211. Data signals 202 and 204 are bi-directional.
Accordingly, data can be transmitted in either direction (from host to client and vice
versa) using data signals 202 and 204. Strobe signals 206 and 208 are unidirectional,
and may only be driven by the host controller of the link. Accordingly, in the example
of FIG. 2, only host controller 108 may drive strobe signals 206 and 208.



however, may reverse the roles of the two controllers.
[0045] MDDI link 112 includes a m ninum of four wres,

W@ vps®sng two wires for data signals 202 andP@DUSHNH042413

[0046]

[0047]

[0048]

two wires for probe signals 206 and 208, in addition
to two wires for power signal $ 210 and 211. Data
signals 202 and 204 are bi-directional. Accordingly,

t an ransm.tted in eifher direction (from host
Metgf’&e%‘;@ﬁ W@él&gﬁgﬁ‘? “Jg'i‘ﬁbr data signals 202 and
204. Strobe signals 206 and 208 are unidirectional,

and may only be driven by the host controller of the
| i nk. Asclsserdied gbgve, MiDDhearekaingsiddo ¢pnrrciz baseband grofesser (MSM

t 08 dri tr.0b ' 06 and.. .
3B Elch B el FeRr bt TieE T A RO BHG 2 for
deaniple)) ethetRdiind Wldesson bhiReld S@dgd MIfGORAN6SE tysically received from
baseband processor (MSM 104 in FIG 2, for eXxanple)

asamaragengshi leshe graphies sanirollpoyhidoises theimagainfyraatipn to create a

f.or AN S r S annel s i e

S AR T I O G A S RS b o
trd e Bimgeihfsmendt rakived froMitlkdbassBand procéss®OBefore using it to
information to create a di s,ygl ay image. Typically, the
gengsnie dbe displavoimage. epresrsibeth abeve, Wpge fsaHAS ibgne erablem that

Rt ) : > , ¢

B} 8o YA LB 5 KL B e bt
di s piatayloweage faste thastheirbiect aldasteit is beige viréeni toghé frame buffer.

ne obl.em that, occur.s. This h ens when the i mage
Mt dsoori e S s arlg%aj‘;aé'&serad?aﬁ?wm%reéhwémta% glve the
fhge RhANE préfieth 2HiIEhe ARG iHArahe R Y3 Adted, Showever, that

b
being witten to the frane buffer. Methods and systens
fmmthads dad ispigjeras bedokding taviliecireseatrvgniodirhae natllismted ge the specific

| the j t ' bl i.l 1. be, described.
Remtry FroaREsns Sheviith B Wlkobbed AEHS REbRARET ihan MDDI
St RHMBen®.C FRFRrNEethdds BT BYsRH@NSf thB peibhtaivéitien Rah be employed

limted to the specific exenplary enbodi nents in which
ithepriony pthee soplivsdansoithat gtbiee g figsieg prd Srat VDD benefit from the

AV to . .net hods and systens of the
g?%asfléar%gg:gﬁ{}/lgﬁﬁgé tl}lg‘ge‘r?tlglg enpl oyed i n various other
applications that utilize buffering, and that may
benefit fromthe advantages of the present invention.

Image Teadingng [0047] FIG 3 illustrates two exanpl es

of image tearing that can occur while reading from

and/or witing to a buffer. The diagramof FIG 3

shows FpG08 Sliwtrates agto smamyples tof imagateariag asat fcam otduenshite reading
uffer position and _ting. The rea i.nter represents

%Qg. a;nd/gr writing to a buffer. Iﬂr’Fhe (Ilagram odel%c? 3 shows p(foe:s 0? read and write

pointers as functions of buffer position and time. The read pointer represents the

position in the buffer that is being read. The write pointer indicates the position in the

buffer that is being written to. In the example of FIG. 3, the buffer position is defined in

terms of pixel position in the buffer.

In the first example in FIG. 3, the buffer is being read at a slower rate than it is
written to. This is illustrated by the relative slopes of read and write pointer lines 302
and 304. Note that read and write pointer lines 302 and 304 intersect at time t,. Before
time to, pixels in the buffer are being read prior to being updated. After time ty, pixels
are being updated prior to be read. Accordingly, within the same frame (from time 0 to

time t;), pixels in positions 0 to po (Which corresponds to the pixel position read at time



position in the buffer that is being read. The wite
poi nter indicates the position in the buffer that is

wheingssssitten to. In the exanple of FIG 3, tPer/bsfohso42413

[0049]

[0050]

[0051]

[0052]

position is defined in terns of pixel position in the
buffer. [0048] In the first exanple in FIG 3, the
buffer is being read at a slower rate than it is

wiitten.to,, This.is illustrated by the relative, sl opes
0okt SRt gt st intorpfict dae3t 45 B S nsitlngRe e last
p@adl irfihe bk, SvHaIeH AYe@Ead wille Sp el de 3rh MR SBEtedit is image

tine t0. Before tinme to, pixels in the buffer are .
tiearing withaal lqyyar perticn dfdhnignagsdeflesting Apwer imagminfbonation relative to

' bei.ng. updated prior to be read.
%é)égé%ip%g (iln gfﬁﬂgﬁ?&et he sane frame (fromtinme O to
time (hihe oot SahiplPRIIG 9he Butfer iDBeinghédht a faster rate than it is

corresponds to the pixel position read at tineto) are
Magtenipt Ahey gdHustreiegeby Weaelative dapesefgesd end wrifsi panter lines 302
f 0Si.t i . . o] i ffer, .
hETPSREk SR R b BEhSlPlCho okl RAEL, por e
el ih thesbuffagee beng updateti privrao being reddorA fte@minf t,,tfigels are being
i mage. refl ectin ngwer i mage information relative to )
5‘?%&5#0 begivpHaisd. dyeondingde Withon it sape favee S bine b to time
PASPRUS Dol 61 G EREb B0 890 g gy me
lave tdad widl atwereinslgepefrmatioreedataectovyikéle fipm posdtion pnesthe last
302.and 306.. Read.and wjte pqinter Lines 302 and 306, |
PRELIS S ‘glaﬁfer; PR e 1 Bt i o mfpmation. | Hhe pegult is image
ol bt FovidH £ Jﬁﬁlbeﬁ‘ PoHRAAGHe RhA& rehCotRRI el SRtk iﬁfchg{cttei%n relative

time't2, pixels are being read prior to being up

Az e toviirpgttion ofitherimagehe sane frame (fromtine t\ to
time t3), pixels in positions 0 to p2 (which
corresponds to the pixel position read at tinme t2) are

MétodMéUpeN®ig A Bagler i Nformation relative to pixels
fromposition p2 to the last pixel in the buffer,

which are read with old image information. The result

is i ' J i.an of .t he i
| RO o B RS o

peaventsimage tdading WEEA . usbtdiopdadion fdptabifg asddiiddewith a display.
h, 050] A nethod to strategqgically update a buffer w |l
method siavaelee berisedn |oder ;huééem @ppliagens based iy its apparent

WhER 46k /01 BIP bqﬁr)ne buffer associated with a
di spl ay. Tﬁ’e rre‘?%%l‘gbe?ria}{/e{wa so be used in other
buf f eFlG.g spppiocessiflovechbid 460 then illussrateppaneahdd for updating a buffer

advant ages, as wi | I, be .descri bed_herein. 051] . FIG 4 _
ALt R0 35 T Dbt InErHion o okt TPTRASE 10 BSSIB! MR A0, which

fuRiudéP dalkiiBirfy 4hd Bhe position in the buffer. The read line position indicates a
line currently being read from the buffer. Typically, step 410 is achieved by
determining the value of a read pointer that points to the read line position in the buffer.
Step 420 includes partitioning the buffer into at least a first section that is safe to
update and a second section that must not be updated based on the read line position. Tt
is noted here that partitioning the buffer does not refer here to a physical but to a logical
partitioning of the buffer. Further, a logical partition of the buffer is not fixed and may
change as will be understood from the teachings herein. The first section of the buffer
includes lines of the buffer that have been read within the current buffer reading cycle

based on the read line position. The first section also includes lines of the buffer that



according to the present invention. Process flowchart
400 begins in step 410, which includes determ ning a

WO e@d/05§0se position in the buffer. The read | iP€I/US2005/042413

[0053]

[0054]

[0055]

position indicates a |line currently being read from
the buffer. Typically, step 440 is achi eved by
determ ning the value of a read pointer that poi nts to

t he, read ljne t|on n the buftfe 0052

AR bRt erd o HerTEn e IRy 1 3T HONR ol o Spftjogyineludes
$1264 WRkkelBRlent BasTaiebR rdaR R liGePREk &n%%gteﬁ %ﬁtof khe read line
that nmust not be updated based on the read I ne

postlom moachihg them baseé dn iz terffen a&tadpsaeetdl anidahé bigffiriverite speed. Lines

et BE PR 0 46 (A HBe PpBIST riPhing Hhem Bpggop he buster

@@ardt dpbédBndfhe mﬁ‘fé@bwﬁt@rspb&i Bébng tox 8 RBEhdTER6LER @!ﬂg}?e Béffer. In
be understood fromthe teachi ngs herein.

fothes wozdss finghobHthet sgeonsisection of Gleddter Iarmth@se)fort\hbwh there is not

Sy S bo J835e BERE: R QL ehE " AREHH By, M B e second

fsédtidh of Getbudfer ﬂiuStCha*VB ®bettgslated WREng thet 188 réddidfgedycle of the buffer.
t hat can be updated based on the read |ine position. Li

ot her Stprid8 inglpdesrupdatingsthe bpder hyneritipdatp pha Enewbise first section
SHRLERoRE R HenPREoA B3 B b RGR s 800, Moty e bt
l‘i)saﬁp‘:!ﬁtedl’at talpesiioh fediick &dsbtls pefe do apkthté heddufib&y abaive tafd which has

eed. Llnes hat cann e updated prigor to the read
P reRdy hsen F‘Faé‘ urigg the F?@t epding SYe @t Ui T pdR pBS cmbagiment, stop

86 ﬁ{imgx&;ﬁgg *agtL f284 16 ok fcSp sedodRl melil fBmbig eﬁﬁ@%@s the last

section o I'n o er words I nes o
dipe ofithessecdridoectodn. t @theb udriationaoBstethé3emap alsattieqlvstibleras will be

is not sufficien t bef or.e they have to
Eo ¥ Rt St ' e pud oo P v et s Bivete
the buffer nust have been updated during the |ast
readi ng cycle of the buffer. [0053] Step 430 includes
dpampleflustrationf fer by witing data at a line of the
first section which follows the second section based
on the read line position. Typically, the buffer is

updat guGas peovikles ieki@Plewtha Mlhistralethd nfetdd dRcritdaibdvés FIG. 4.
descri bed above and whi ch has_al ready been read during

e § aBowy Hues aeprenles &, & apAL plifsading 3 Rulere500. For purposes of
SRRSHAITBhy SUEP 30 WARLHARolll 220000t gl, A K4 Boimer 510

lieti¢atdsi the reafl linkeyosiioaria tisckmiffepn Seclidne rlabe&rdj With ¢iSroffan numeral
step 430 nmay as wll arent to a

Tt kpiesenti s aL@tan e TS AAn 3fehe SRohT Ag glescribed above.
%'eétﬁingqﬁ%lela% 15???& Iuﬁeﬂll"ﬁs tréﬁﬁ: eﬁf‘%{é&&ggt] bcfﬂrg tothe, second

provi des exanpl es ustrat bed
abuive of theFlu@er ds ddstiibedmbsthows t hr ee exarrpl es A, B, and

C of lirleg)ga{n? ?&, %chle%raresao rtiazp%segts lgles o? the first section of the buffer

which have already been read during the current reading cycle of the buffer. In the
example, this area includes lines 1 through m-1. Read pointer 510 indicates that line m
is currently being read. Accordingly, area "II" in example A represents lines of buffer
500 that cannot be updated based on the current position of read pointer 510. In other
words, there is no sufficient time to update lines in area "II" based on the current
position of read pointer 510 and the read and write speeds to the buffer. Note that the

first section of the buffer also includes an unshaded area "I" below area "II". This area



illustration only, buffer 500 is shown to include 352
lines of data. A read pointer 510 indicates the read
WO powe/0f80Si ti on in the buffer. Sections | abel edP@i/ukzopfies2413

roman nuneral "1" represent |ines that belong to the
first section of the buffer a§3described above.
Sectl ons | abel ed VVI th the rormn nuner al repr esent

| d t hat bel.o t.0o the sec C f t.he buffer
bl o o BSb ketiop B9k e e o %ngor@a grpgated given
Ec)ﬁaft it 8RS RSEPE tehGRriAk th!; %ufrbﬁtsfea&%gtdy@lé & tHeNGuffer. Updating

fer which have already been read during the current
neshadedyarcy E1"eriof te readimgfif wonldhesulthio imegaisheng, takidsscaibed in FIG.

i,nc nes h mi1. oi nter. 510 . .
Pnihe e WL Porichd fﬁﬁ?&ﬂ%&ﬁ P o\cBiTrg® iEation reltive to the
ASHRTILRE of thPinBide. in exanple A represents |ines

of buffer 500 that cannot be updat ed based on the

[0056] cur r e exrorple Boﬂlqﬁlad@b@tep oipmesents 3ines of the buffer whishdeye already

here i ffICI at.e n are
bR Fegl Sy e i Mealib BTk (ORB etk DGR he' RufPle, s area
aifuded BnéLBthra R 35| Read peﬁelﬁ st 0 indieutdduthdtaie 35 EEcirRAtly being
the first section of the buffer also includes an

tonsh Arsardingy arga "IhdnswamplesB rqpresentyhings hakmust-have been updated

BI85k BB Yoy 90,30 s P RS gt on

cedeht dedd Iig: ﬁd@ﬂmwnﬂem rerae add m@te ;qmde&s of tht beffey bh&belong to the
Updat i ng. unshaded,_ar ea ior, to reading it

| d
peronf 5o %wn.q#ﬁ&ebttf@a .b?w& onéée deSEPigERPavR: Bilies imaregfibhslong to
Eﬁkeﬁféf’%ﬁoﬁgf Masef, ahl %réhgfﬂt?ﬁ) We[ﬁ!‘a C’féléﬁa%eﬁle WHUREE writing can

information re atlve tot ortion of

begigan afed OB'G]Dettal cz&xbmwhtteIBat a lnee mlmehe’ﬂ" ﬁIaEmlmechaieBeﬁ)ﬂews area
l.i.nes, of the r whi ch haye_ al ready been read

h i ]élsf’ﬂ’eesga?éj ﬁ 0P &L e of the buffer. In the

[0057] ©XanpPiEgam fii%' GilflsBatet AGLAERS sﬁﬂ)&@&&enl td e V8RR in BE3H example
poi nter 510 indicates that line 352 is currently being

(Ceangad ApiwediSag| has aragped| iround asdaispraadidgr bpe esenf she buffer.
ted e cur

ASEOIENG BB Pler s (e PR B S e e Bt stion of

URORIRE, AASAsy PO ubdifed ULIMeSIn freadIIl st PASIHekP P@dﬂ&i during the
the read and wite speeds to the buffer, and belong to

fase vaie eyidle de éha biffesf sivereths qurkept Fad dihecosition. Lines in area "II"
g%?hs%{é bésj efé(?a?edgggél l?el%@ t%e[?? ééérgo&[ ? t1oﬁ of ﬁgkﬁﬁ%oas%e%%ed above. In

10 are sa

‘Othey pabad linbe ibafdaeTl" mvastt ¢onghie aupddftecg hr[fomtﬁhe@veﬂ the read line
Data can be witten at a Jine in area "
DRSO, aAsclhgres 18 nob waffigieah timq to updgie tb@B‘r P%fgffoﬁhax hage to be read.

lShQ@edrﬁréf"IegegnQ&leﬁts Bined Qpﬁxg]ﬁrﬁ)%@ ofthd {)%Heqrttﬁ?cta?é sai:ff to update,

scenari o subsequent to the one shown In
but should not be updated given that they have not been read during the last reading

cycle of the buffer.
Buffer Read/Write Strategies

[0058] Buffer read/write strategies to avoid image tearing or equivalent problems
related to buffer update are described herein. Buffer update strategies according to the
present invention further eliminate the need for the commonly adopted "double

buffering” technique. Instead, a single buffer is used, which results in both



C, read pointer 510 has wapped around and is reading
line mof the buffer. Accordingly, lines preceding the

wo e@d/ofsosnter in the buffer belong to the firsPCHESIDDM2413
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[0061]

of the buffer, and may be updated. Lines in area "II"

nmust have been updated duringi4he last wite cycle to

t he buffer given the current read |ine position. Lines
in area cannot be up dateggeand beJo to th

ga,@swan%e% ic8% BN PAES BT BESER: BEEigois ot ljited to the
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the second half of the_buffer is updated, while
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IBﬁh'Er 19fuphgt§d %H fihe t; to time t,. Note that writing to the buffer starts at a time

to during the first cycle such that, during the first cycle, the entire buffer is read with an
initial information content and not an updated content due to the writing process. On
the other hand, writing to the buffer ends at a time t, during the second cycle such that,
during the second cycle, the entire buffer contains updated information content when it
is read. This is shown by write pointer 616 preceding read pointer 612 in time over the
second reading cycle. Accordingly, image tearing will not occur over both reading

cycles in the example of FIG. 6B.
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during the second reading cycle, contains updated
information that were witten to the buffer during the
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during the second cycle, is updated prior to being

read as shown by wite pointers 614 precedi ng read

pointer 612 in tinme over the second reading cycle.

Accordi ngly, over both reading cycles, data read from
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In another aspect, methods to convey synchronization information across the
communication link are provided. The methods may be employed tfo relay
synchronization information related to buffer update, as described above, for example.
FIG. 7 is a process flowchart 700 that illustrates a method for conveying timing
information across a communication link between a first processor and a second
processor, when the communication link is in hibernation mode. Process flowchart 700
begins in step 710, which includes scheduling a time event at the first processor to

convey timing information to the second processor. The time event may be a periodic



the art(s) based on the teachings herein, certain
aspects of the nethods and systens that will be
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problens in general, and are not limted to
synchroni zation for enabling renote buffer update.
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Subsequently, step O includes detecting t e
waflosngioat to ttheMd¥lolmgt, which, in turn, would start refreshing the buffer located

in the LCD module. In the example of FIG. 8, vsync_wake signal 802 represents a
value written to a register at the MDDI host to enable a wakeup at the host based on
vsync signal 806. Wakeup at the host occurs whenever the value of vsync_wake 802 is
high. Vsync signal 806 represents a value of a signal "vertical sync", which occurs at
the client and is related to buffer update time. For example, vsync 806 goes high
whenever the read pointer has wrapped and is reading from the beginning of the buffer.

Link_active signal 804 represents whether or not the data signal of the MDDI



processor (for exanple, an MDDI host on the MSM side
of the MDDI interconnection), and using the detected
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processors with respect to the timng information that
IS being conveyed. For exanpl®, in the case of a
buf f er update across an MDDl 1ink, when the MDDl host
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EUffer update information to the MDDI host, which, in
QRe1usigB | d start refreshing the buffer located in the

LCD nodule. In the exanple of FIG 8, vsync_wake

signal 802 represents a value witten to a register at

t he Mbiiilehvasous entdabems af thelpeespntanvention hewd bdeasiestribed above,

vSsyn i gn 0 t he host, .occurs. whenever,
R4 PrEndersGa0 et TR Rud bodniFeitiRa WAL ae Gu and not
RREESE Nk Vil bY Fﬂﬁeﬁf’co PesbBKillediathd edvagditihat vﬁicﬁ@ changes
occurs at the client and is related to buffer update

i fpem qndrdeéfﬁ]aml e, modsy theredowithoetsdapading oo éhﬁeafpmhmd scope of

ea i nte d dlsr ding fromt
BEQRARE]: oot HRRRR = Soob S rRgG Vet shoud not be
liRRe@ b9 rh§ oftied ﬁlﬁfve%sdﬂ%d Teﬁ@nﬁl@fyaelﬁbcﬂﬁﬁbnt@fbdt RBould be defined
MDDI i nt erconnection is active or in hibernation.

snlyin aqcoedsncenikh the follgwing clhygs pegpthels eauizalgnisi gnal  at
the client, which responds to vsync 806 to wake up the
client. [0070] hi the exanple of FIG 8, vsync_wake
802 is set at the host at tinme A. At tinme B, the MDD
link goes into hibernation node. At tine C, vsync 806
goes high indicating that the buffer needs to be
refreshed by the host. As a result,



nmddi _cl i ent _wakeup 808 al so goes high to wake the
client up toinitiate the |Iink wakeup. The client
WO piobiossoes t he |ink wakeup by driving the dat aPGT/gsmb5/042413
of the interconnection, and the |link goes active at
time D. Subsequently, vsync_weke 802 and
mddi _client_wakeup return to zero, and the host

i nk wakeup and begins to refresh the
WHAT&%&@&X'&? tg, client. Conclusion [0071] While various
enbodi nents of the present invention have been

descri bed above, it should be understood that they
have been presented by way (JfABM&npl e only, and not
[imtation. It will be apparent to persons skilled in
the relevant art that various changes in form and

det ai j, can Ab@etiBd Sorlupah@igh Wfféﬁ%ﬁfmg_@.%ﬁhh 1h@§7bbllﬁﬁnsmg
spirit and scope of the invention hus brea

and scope gf) t hﬁeﬂéﬁﬁr‘ﬁﬁfg{)a'r@/@%“hb %sﬁﬁﬁuindt}i%%u@&" sald read line
limted by any of the ove-descri bed exenpl ary

entitioli mdivating bline skwently emededd fiew thnbyfférn accor dance

with the follow ng clains and their equival ents. WHAT
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GERF A R rigeapaeRe Pk s Crat a7 B retd i positon:
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at least a(f rstwrﬁﬁgtda@an at Balnel f SRS Grs eedﬁraﬂ%qlp@a@ fBe buffer,
second sectl on t hat 'nust not be updated based on the
mégrbin theding dsllawothe sepedd secfionbpseadrpg tharead dine poditiore of
the first section to update the buffer, wherein the
line follows the second section based on the read |ine
position. 2. The nmethod of claim1, wherein the read
l'i ne RositiTha nn@hcoﬂeo%dmrm é,dwbgrenhethe rerdnlimegpasitiopad determined by
50|nter val ﬁ t hF nmet hod of claim 1, wherein the
FIeEpINEA 180 PO §&'"5uf f er conprises at | east one of:
(i) lines of the buffer that have been read in a | ast
readi ng cycle of the buffer; and

3. The method of claim 1, wherein the first section of the buffer comprises

at least one of:

1) lines of the buffer that have been read in a last reading cycle of
the buffer; and

(i)  lines of the buffer that can be updated based on the read line

position.

4. The method of claim 4, wherein (ii) further comprises lines of the buffer
that can be updated prior to the read line position reaching said lines based on a buffer

read speed and a buffer write speed.

5. The method of claim 1, wherein the second section of the Buffer
comprises lines of the buffer that cannot be updated prior to the read line position

reaching said lines based on a buffer read speed and a buffer write speed.



(ii) Iines of the buffer that can be updated based on
the read line position. 4. The nethod of claim 4,

wob@se5805(ii) further conprises |lines of the bRET/E82005/042413

that can be updated.prior to the read line position
reaching said |ines based on g buffer read speed and a
buffer wite speed. 5. The nethod of claim1, wherein
the second section of the buffer conprises |ines of
the buffer that cannot be updated prior to the read
osition reaching sajid |ines based on a buffer

line
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during a last reading cycle of the buffer. 7. The

nmet hod of claim 1, wherein the buffer is witten to by
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conmmuni cation link. 9. he nmet hod of claim8, wherein

the first processor updates the buffer based on a

first event at the first processor that is triggered

by a gecon V, t . Seg0 . S .

met o of PG vgoftof BRRCTTMRIR BESRly L dfid processors
téramiuhicste remetely thyoughiatdongnunication éigkst er to enabl e t he
triggering of an interrupt that causes the first event
based on the second event; and (e) triggering the

second event at the second processor based on the read

l'i ne posi tirpd nithdd6f Blafrh & witlein ThefifRHRRL:QE uplifbdNhe buffer
10, wherein the first evenf represents a |ink wakeup
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mode, 12. The nethod of claim8, wherein the first and
§%@8%BKB?%8%ssors represent host and client

controllers of a Mobile Display Digital Interface

(MDDI') link. 13. The nethod of claim9, wherein the

first controller represents a Mbile Station Mddem

( VBM) 1asebbpmeprodd skyn 9, BRlenpBEisiig he second

controller represents an LCD controller.14. The nethod

of clai m 168D whesheiulinghthelfirstt erent bp vadiost b arégistercto enable the

Prﬁggfe%ﬁg of an interrupt that causes the first event based on the second event; and

(e) triggering the second event at the second processor based on the

read line position of the buffer.

11.  The method of claim 10, wherein the first event represents a link wakeup

event when the communication link is in hibernation mode.

12.  The method of claim §, wherein the first and second processors represent

host and client controllers of a Mobile Display Digital Interface (MDDI) link.

13.  The method of claim 9, wherein the first controller represents a Mobile
Station Modem (MSM) baseband processor, and wherein the second controller

represents an LCD controller.



used for refreshing an LCD display. 15. The nethod of
claim 14, wherein inage tearing in the display is
waewssssi al |y avoi ded. 16. A net hod for conveRCnysS2005/042413
timng informati on across a comuni cation |ink between

a first processor and a secor) processor, wherein the
communi cation link is in hibernation node, conprising:
scheduling a tinme event at the first processor to

convey the timng information to the second processor

initiatin | i nk u the fi ocessor at th

occur Fne 1Bt efhod Sty J¥ WG frgc e REpreimots § dtamo buffer
m&meﬁkslﬁﬁgeaﬁggg&qsmg}ocessor and usi ng the detected

i nk wakeup timng to synchronize the first and second

processors with respect to the conveyed tim ng
information. 17. The method of claim16, wherein the
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mﬂ@mﬁhﬂbhheukdrst and second processors represent MDD
client and MDDI host, respectively. 19. The nethod of
claim 18, wherein the timng information represents a
buffer refresh time associated with a display being

cont r 4 | eda 3gdiReBeor REnPhle ihidl information across a communication link

between a first processor and a second processor, wherein the communication link is in

hibernation mode, comprising:

scheduling a time event at the first processor to convey the timing

information to the second processor;

initiating a link wakeup by the first processor at the occurrence of the

time event; and

detecting the link wakeup at the second processor, and using the detected
link wakeup timing to synchronize the first and second processors with respect to the

conveyed timing information.

b

17. The method of claim 16, wherein the communication link represents a
Mobile Display Digital Interface (MDDI) link.

18.  The method of claim 17, wherein the first and second processors

represent MDDI client and MDDI host, respectively.

19.  The method of claim 18, wherein the timing information represents a

buffer refresh time associated with a display being controlled across the MDDI link.



