WO 2006/ 058045 FCTI US2005/ 042402 DI G TAL DATA | NTERFACE DEVI CE BACKGROUND
OF THE INVENTION Field of the Invention [0001) The present invention

rel ates generally to data communi cations. More particularly, the

i nventi on wek@b/e3s01;o0 a digital data interface device. PBEERGIHIUME2[ 0002)
Conputers, nobile tel ephones, nobile tel ephone cameras and video capture

devi ces, personal data agy FRNtEpgdesr el ated products and
vari ous vi deo technol ogi €s Tfﬁjb%f s and high definition VCRs) have

advanced significantly over the |ast few years to provide for capture and
presentation of increasingly higher resolution still, video,

vi deo-on-denand,  and gr3ph-EEROMESSF ERIRIMENEIGNCh Vi sual images with
.high quality audio dat aaé)lg%ch as CD type sound reproduction, DVDs, and
ot her devi ces havi ng associ ated audi o signal outputs, creates a nore

realistic, true nultinedia experience for an end user.
I n addition, etl(?%“ltthékn@%}l 18{ high quality sound systens and nusic
transport mechanl sns, such as MP3 players, have been devel oped for audio

only pr g@?{glh at| OnZh% ﬁre"sjgnqr ?Veplxcglolg?ﬁ}es é@ger mo%%ﬂa(?ﬁ@mg’x{unlmag&lsq Yahkty data

pr esent dr ov e need esta |IS speci al i zed interfaces that

coul d transf gariidalady,ahe hivehticdatiates atadigita deth interfae ddat@ qual ity was not
degraded or inpaired- One such interface is a Mobile Display Digital
Interface (MDDl ), used, for exanple, to exchange high speed data between
the | ower and; §ﬁnch amshel |'s of a cellular tel ephone that has a canera.
MDDI is a cost ctive, | ow power consunption, transfer nechanismthat
enabl es very- hi gh speed data transfer over a short-range comuni cati on
link betooer] a hoﬁonmucbra wdhilertelepiDBl, melgigi teleghone Wﬁf?ﬁmﬂddﬁdﬁoust f our

bandwi dt b of pieceyics® arpes daf e B bbEBay e ik HBCHE, O Mo
i ncreases relyabid vidko aBchnoR gfegqsgs IPORRT and: bigh Wefhition V@Re)l amehel |
cel lular tel ephones by significantly reducing the VD%?%S/“%%B% 5
PCT/ US2005/ 04@4@ged significantly over the last few years to provide p
presentation of increasingly higher resolution still, video, video-on-demand,
and graphics images. Combining such visual images with high quality audio
data, such as CD type sound reproduction, DVDs, and other devices having
associated audio signal outputs, creates a more realistic, content rich, or true
multimedia experience for an end user. In addition, highly mobile, high
quality sound systems and music transport mechanisms, such as MP3 players,
have been developed for audio only presentations to users.

[0003] The explosion of high quality data presentation drove the need to
establish specialized interfaces that could transfer data at high data rates, such
that data quality was not degraded or impaired. One such interface is a Mobile
Display Digital Interface (MDDI), used, for example, to exchange high speed
data between the lower and upper clamshells of a cellular telephone that has a
camera. MDDI is a cost-effective, low power consumption, transfer
mechanism that enables very-high-speed data transfer over a short—range
communication link between a host and a client. MDDI requires a mmimum
of just four wires plus power for bi-directional data transfer that delivers a
maximum bandwidth of up to 3.2 Gbits per second.

[0004] In one application, MDDI increases reliability and decreases power

consumption in clamshell cellular telephones by significantly reducing the



nunber of wires that run across a handset's hinge to interconnect the
digital baseband controller with an LCD display and/or a canera- This
reduction of wres also allows handset manufacturers to | ower devel opnent
costs by sinplifying clanshell or sliding handset designs. [0005] Wile
MDDl and etgmus/dedis | nt erfaces can be used to effici emciyus2@sowiee hi gh
speed data rates across interfaces, interface systens that exchange data
recei ved over an MDDl or other data interface link are often slow and not
optim zed for a particular applicatiop, such as, for exanple, processing
canera i mages and control data to be exchanged between the | ower and
upper clanshell portions of a cellular telephone. [0006] What is needed is
a digital data device interface to provide efficient rocessi ng of data
gat hered and né&lgﬁaqu\@&sa W pruny ACTRASCH RWS@?BH@P%@HP@WG%@%%” cichital SUMMARY OF

THE | NVENT! Ol {0001/ donttBifer REGSANECDNYSNEY 8/RT0MEARES Thidiedhdidh odat a

interface device for transferring digital presentation data at a high
rate over a cowsakioc afiovon hhrdaét. mafdifectdiesi taallovekat develnpeefitacestsdbyi ce

incl udes a nessage interpreter. content, .nmodule and a control nodule. The
nmessage intefﬁ%ﬁ?@?gaﬁﬁﬂ%@(?g%%W%@gﬂﬁﬁgemgﬁterprets conmands from and

gener at g8045 S PONS Y HRSHRIASarkdn61Betd Bath Ndtera@AMBA1 BALE@Nd kffisich@y @ system
controller, interprets the nessages, and routes the information content

of the commam&yideohigh 8isse oftd dees rasErss enigrierisn pteidaced pytens thiht a
interface devi T : pod i o i pher al
devi ce, stor§§&§W§: %%§%%%§9%¥ansﬁgﬁgﬁ?ﬁgk%gﬁgg?%é?%% sys?gﬁﬁﬁ%ntroller
t hrough t he chmmumi et ogmikddnfor aThaticdat spplicatodu bwehr &sc éorvesmphd or nat | on

fromthe nessage interpreter, and routes informati to control bl ock of
the peri phePHICCEeiBBIAIBAES AT Aondied 88 eé‘,"hat“ﬁ%g@?tﬂﬁna eg’é“[eé interface

devi ce i ncl ugdgsupier MblRbhelll jofttons 8 EdlulRielephb®. di gi tal data interface
device can be used to control a peripheral device, such as a canera, bar

code redd@46] i magdhet inmrsded Wuddisitiplao dengsgBaEcPOORRGEIc0A2402 3
processing of data gathered and exchanged over an MDDI or other high speed

hink.
SUMMARY OF THE INVENTION

[0007} The present invention provides a digital data interface device for
transferring digital presentation data at a high rate over a2 communication link.
The digital data interface device includes a message interpreter, content
module and a control module. The message interpreter module receives and
interprets commands from and generates response messages through the
communication link to a system controller, interprets the messages, and routes
the information content of the commands to an appropriate module within the
digital data interface device. The content module receives data from a
peripheral device, stores the data and transfers the data to the system controller
through the communication link. The control module receives information
from the message interpreter, and routes information to a control block of the
peripheral device.

[6008] In one example, the digital data interface device includes an MDDI
link controller. The digital data interface device can be used to control a

peripheral device, such as a camera, bar code reader, image scanner, audio



device or other sensor. In one particular exanple, a cellular tel ephone
having a canera wth an MDD1 |ink and a digital data device interface is
provi ded. (0009] Further enbodinents, features, and advantages of the
i nvent i onyoasueedolis as the structure and operati on of pEEUYRH/AYH?
enbodi nents of the invention are described in detail below wi th reference
to the acconpanying draw ngs. BRI EF DESCRI PTION OF THE FI GURES 1000101
The invention is described with reference to the acconpanyi ng draw ngs.
In the drawi ngs, |ike reference nunbets indicate identical or
functionally simlar elenents. The drawing in which an el enent first
appears is indicated by the left-nost digit in the correspondi ng
. reference nuyee or[ogBosengorFilGond parscdargixengplam efiluter dilgihoed havatea devi ce
i nterface coupl ed | __devi.c nd. a. peri pher.a d ce. 1000121
FIG 2is a d?agf%hﬁg gﬁﬁggggbe%,n %b&% %?qnﬁﬁhﬁgelsFﬁﬂ 1 FIG 3is a
di agr ameeboja contRmtherrodbddmedt®0Rithies hfd advahGges 6f agriavenabn,aascont r ol
nmodul e. [00015] FIG S5 is a diagramof a cellular tel ephone having upper
and | ower cVehetielbe %@&Wf‘oﬁgdt‘ﬁ’ﬁ{at‘t}%@ e verors iepbedimgas efothsr ovi de hi gh
speed data i bet gpper and
| ower cIangﬁggﬁyﬂ2?%%%@@%ﬁﬁ?é¥ﬁ%pF%bgggﬁggﬁgﬁ¥%?8?%igﬁ&gg£1c anshel |l of a
cellular teld&apwose. having a canera that uses an MDDl interface. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 00017] This specification discloses one or
nore enbodi nents that incorporate the features of this invention. The
di scl osed enbodi nent (BRIEREIESCRIBYEMI IO FHE FEJREBYent i on. The scope of the
invention is not limted to the disclosed enbodinent(s). The invention is
defined by the clains appended hereto. WO 2006/ 058045 PCT/ US2005/ 042402
-4 [0001®e10fhe erfiedimventops)s descibededih acfdrened ao ethe esccompdnlying

Zﬁggld{ Ingﬁ: o~ rg%vgxgs. OfF the 2%%&33 li]ké ret%rence m? eqser}}}dlcate 1gent1ca?n:)prl ©

functionally similar elements. The drawing in which an element first appears

is indicated by the left-most digit in the corresponding reference number.

[06011] FIG. 1 1s a diagram of a digital data device interface coupled to a
digital device and a peripheral device.

[00012] FIG. 2 1s a diagram of a message interpreter module.

[00013] FIG. 3 is a diagram of a content module.

[00014] FIG. 4 is a diagram of a control module.

[00015] FIG. 5 is a diagram of a cellular telephone having upper and lower

clamshell sections that uses an MDDI interface to provide high speed data
communications between electronics located in the upper and lower
clamshells.

[00016] FIG. 6 is a diagram of the upper clamshell of a cellular telephone

having a camera that uses an MDDI interface.

DETAILED DESCRIPTION OF THE INVENTION

[00017] This specification discloses one or more embodiments that incorporate
the features of this invention. The disclosed embodiment(s) merely exemplify
the invention. The scope of the invention is not limited to the disclosed

embodiment(s). The invention is defined by the claims appended hereto.



i ndi cate that the enbodi ment (s) described may include a particul ar
feature, structure, or characteristic, but every enbodi nent may not
necessarily include the particular feature, structure, or characteristic.
Mor eover, such phrases are not necessarily referring to the sane

enbodi mentvo fevwdsk@ms, when a particular feature, structQIrEs2005042402
characteristic is described in connection wwth an enbodinent, it is
understood that it is within the knowl edge of one skilled in the art to
effect such feature, structure, or characteristic in connection wth

ot her enbodi nents whether or not explicitly described. [00019] Enbodi nents
of the invention may be inplenented in hardware, fmware, softvvare or
any conbi nation thereof. Enmbodinents of thﬁe@ﬁ% nvention

i npl enerd0®dSkhs i nke erbadimentEn sleabeth and FafoRinges ’r”e%‘ﬁéﬁ?“g}a %ﬂltﬁm Whl ch
may be read and g&%&&ﬁ)@&n by, ONG A TE DIOCLSHAE SembddinfiBENi Be; 1 eadabl e

nedi um may | ncqe € any mechanismfor storing or transmtting i nformati on
inaform reaﬁadateethbtytha enolinment(© e dgeribed m@yrm{ﬂudtrga p@mml@feﬁamﬁar exanpl e,

a machi ne-readabl e nedi um may j ncl ude d on random
access nenor JI{RA OIC}%{%%‘?%% L eRerE e B’%%(S?GHW%YQ%SC%S abf g? age nedi a;

fllash menor ytlf«i:?ﬁ!rt%ﬁr f&h8E ! fheflre, 0P RhdrcMristic AMeHEBUrCalch (p)hrdééd‘lﬁé fornms of
propagat ed signals carrier waves, infrared signals, digital

signals, etcndt mmsaxdy m@fpmngngrtbmqme mbosiaens, Futher WAR 2 RaSiftdes
|nstruct|ons be d crlb n i ctj,ons.

However , f‘g‘ﬁ%ﬁl ambC aprr e‘gllagel%{egkt?%qf %S&ﬁggg}&??r&% \E%O?]ls Qvét?letahrrer ely for
conveni ence apfodithad itSsehdeagtdodomhat it it Widdn thedsoiedie oﬁvmiqdiﬁtdlmg devi ces,
processors, controllers, or other devices e?g sl&_: Gg t mfyg

sof tware, rothg #edo effsch sheh, aipnssrughies, of Gk F C‘in’}eg 1%{1 #%gram of a
di gi tal dataoﬂr%}’éxﬁﬁoduﬂ&%%ﬁ&ﬁerl&%@%ﬁ&ﬁsid&s@n&d digital device 150 and a
peri pheral device git device 150 can include, but_ is not Iimted

to, a ce[l!)O(llI%ar t eIEamndm@ntsaOﬁ)éhes onahticsamay s ingplgmentedy in EFtTBhone or a
pe Sone SO, KON B A SRR AP B 0L
W 2006/ 055048yPeikb Q&Zﬁﬁﬁéﬁéﬁé@%s nStructions stored on a machine-readable
medium, which may be read and executed by one or more processors. A
machine-readable medium may include any mechanism for storing or
transmitting information in a form readable by a machine (e.g., a computing
device). For example, a machine-readable medium may include read only
memory (ROM); random access memory (RAM), magnetic disk storage
media; optical storage media; flash memory devices; electrical, optical,
acoustical or 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, sofiware, routines,
instructions, etc.
[00020] FIG. 1 is a diagram of a digital data device interface 100 coupled to a
digital device 150 and a peripheral device 180. Digital device 150 can
include, but is not limited to, a cellular telephone, a personal data assistant, a

smart phone or a personal computer. In general digital device 150 can include

digital devices that serve as a processing unit for digital instructions and the



processing of digital presentation data. Digital device 150 includes a
system controller 160 and a link controller 170. [000211 Peri pheral
device 180 can include, but is not limted to, a camera, a bar code
reader, wo:e0emgg@escanner, an audi o device, and a sen®grustoos/geser al

peri pheral 180 can include audio, video or inmage capture and display
devices in which digital presentation data is exchanged between a

peri pheral and a processing unit. _Pf_ri pheral 180 includes control bl ocks
190. When peripheral 180 is a canera, for exanple, control blocks 190 can
include, but are not limted to lens control, flash or white LED control
and shutter control. 1000221 Digital presentation data can include digital
data repr esPiressHng afidiggal peseatsEomdda niygiiahdayiee B acludeopssienn gital data
interface d@&ﬁﬁﬁer%@@aﬁ&ﬁ@ﬁ]ﬁ%«%ﬁm Lginhal presentation data at a high rate
~over a comunication [in . I'n one exanple, an MDDI conmmunication |ink
can be [aodeti whi dleriphgypladetveeliB0 dirriedtde hetl is datt lamitedan,sf enmerayiattar a maxi num
bandw dth of 3.2 CGbits. per second. Other high (liat es of data ransfer that
are hi gher BCI6IEE BNERAEE HCEMES, ARAUEI0r A58, SRY Be8ipott &8 ™ependi ng on

the communi afph@as1dol ok indh@ dlo, dRk& of MRk @sRdaMI D10 vidkanCl udes a
message interpreter nodule 110, a content nodule 120, a control nodule
130 and a | imihighdigitel prsertdn qagooxxghangerk beivier alpeaphadioandahi ch is

| ocated within di i}@l i 0 i nk ntr r 170, which
is |located Rﬁof:?'?gﬁg I gi t%@géﬂ%ggqgﬁagiega I sﬂ%lé:%{gmlfr??cat%%ﬁ i nk 105.
Li nk cont r opéripherdid(B0ai3ch danteka, fomndxamblee tonirdd bivaks b0 caddibtiubie,ridat control | ers.

[ 000251 The Vi deo El ectronics Standards oci atiop ("VESA") NDD

St andar d de%rérnP‘blé’é‘tethé‘?“é&B‘i’tf‘éﬁiﬂ%? Q %?‘tealfﬁs Qﬂ’-ﬁg‘%é‘éﬂ?@?‘@‘i 8fbacket

i nterfagmafhat hghd peihabbe d8Vs @ﬁclﬁcfeaﬂlgﬂﬁr&atadﬂe?fe%&lﬁng%Qf%,s from smal |l
portabl'e devices "to larger external displays. MDDI applies a mniature

connect or simsage mdbmiltimadiadatd. exi bl e cabl e i deal for |inking portable
ComPU i ORI SR T5h B SR AFAE) ", P ot
sinplify cohigRchicoogr betosamimmbvadon lipk OXEs s ah Sor@néekagpld, spl dYDOEVI ce, in
order tor eggrgn%uéipa%og Ohsntk (?agdbei lrlls%crl %Iaﬁ?c% ;[uggorts bi-directional data transfer
with a maximum bandwidth of 3.2 Gbits per second. Other high rates of data
transfer that are higher or lower than this example rate can be supported
depending on the communications link. Digital data mterface device 100
includes a message interpreter module 110, a content module 120, a control
module 130 and a link controller 140. |
[00024] Link controller 140, which is located within digital data interface 100,
and link controller 170, which is located within digital device 150 establish
communication link 105. Link controller 140 and link controller 170 may be
MDDI link controllers.
[00025] The Video Flectronics Standards Association (“VESA”) MDDI
Standard describes the requirements of a high-speed digital packet interface
that lets portable devices transport digital images from small portable devices
to larger external displays. MDDI applies a miniature connector system and
thin flexible cable ideal for linking portable computing, communications and
entertainment devices to emerging products such as wearable micro displays.

It also includes information on how to simplify connections between host

processors and a display device, in order to reduce the cost and increase the



WO 2906/ 058045 PCT/ U52005/ 042402 -6 reliability of these connections.
Link controllers 140 and 170 establish conmunication path 105 based on

t he VESA MDDI Standard. [00026] U.S. Patent No. 6,760,772, entitled

Gener at i ngoaogbiobsops enenti ng a Conmuni cati on Prot ocol pamdishevsesfiece for
High Data Rate Signal Transfer, issued to Zou et al. on July 6, 2004
('"772 Patent") describes a data interface for transferring digital data
bet ween a host and a client over a co ni cati on path using packet
structures |inked together to form a communi cation protocol for
presentation data. Enbodi nents of the invention taught in the ~772 Patent
are directed to an MDDl interface. The signal protocol is used by |ink

control | ers,rekabdlity af Ithask eooneationy. ekigk 1amirghas 1740, arbdf’D gestadlish o generat e, .

transmt, and receiy rm Pfﬂ%‘* i ions protocol, and to
formdigital Coalél?%lﬁanl?%B%?\’é%%?’a{?gf)gk%ﬁé%go a gﬂ(%g%ket S, with at |east

one refiod26]g i n U.RePhest Ndevj76& 720 tnliged Geamuplgeand dnplaeetingent through a .
conmmruni cations path, such as communi cati ons th 105, Thle interface

provi des a codRRETREEER KgrocPbfidimrace ﬁ?r-gigflﬁﬁi"i’ 8% Sigklghieafited dat a
transter W@Jﬁ@@k&ﬁbﬁ\é%l. %n%ta@ré, 20608973 PREA® destitRS adBiAintdfike Whi ch

|l ends itself to 1nplementation wth mniature connectors and thin

f1 exi bl e cabfoesansfarring dignidl datnbetwéen 4 hdst emha elisht eres ao0mzmEatiq)

establ i shes cqgnmuni cation path.. 105 base n_the teachi.ngs of the " 772

at ent . The Fo ke bR pket oRdE o Mped Sap i EReRier " o
entirety. [ ORPgrélenkitiohRENEBhodienthesthe ifvehtisdesughng thé ‘Fevarat types of
devices that can benefit fromusing the present invention. For exanple, a

host coul d bae dliregisd ttamme Midhirtefacen e sEaH mrefecel KawdAdal™f apt op, or
simlar nobi N [ c i heb6ddi diegi tal device
150. It coul %)%g?lgegggée{}cha%Pg@ggngPl%{;t 24(%3%2(? Zggﬁ@n( DA) ,t agcgggie%g devi ce,

or one of namnswity ehd sscivieglackdto fremingy theosemsinicaAfionss pratocolekyd ta by .t

device, Cou S8 GRS oRbERLE L B LSRN g, SErhce such 2o 2
reside as a REskedRVIIGE HRE GRS Ghd BeBiFEBbupldd B VY icBéNt Blough 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
implementation with miniature connectors and thin flexible cables. An
embodiment of link controllers 140 and 170 establishes communication path
105 based on the teachings of the ‘772 Patent. The 772 Patent is herein
incorporated by reference in its entirety.
[00027] Furthermore, the host includes one of several types of devices that can
benefit from using the present invention. For example, a host could be a
portable computer in the form of a handheld, laptop, or similar mobile
computing device, such as 18 depictéd in as digital device 150. It could also be
a Personal Data Assistant (PDA), a paging device, or one of many wireless
telephones or modems. Alternatively, a hr .t device could be a portable
entertainment or presentation device such as a portable DVD or CD player, or
a game playing device.
[00028] The host can reside as a host device or control element in a variety of
other widely used or planned commercial products for which a high speed

communication link is desired with a client. For example, a host could be



ot her widely used or planned commercial products for which a high speed
comuni cation link is desired wwth a client. For exanple, a host could be
WO 2006/ 058045 PCTI U52005/ 042402 -7- used to transfer data at high rates
froma video recording device to a storage based client for inproved
response, Wir 200g058045i gh resol ution | arger screen for pr@EzEnvEoIiRms. An
appliance such as a refrigerator that incorporates an onboard inventory
or conputing system and/or Bl uetooth connections to other household

devi ces, can have inproved display capabilities when operating in an

i nternet or Bluetooth connected node, or have reduced wiring needs for in-
t he-door displays (a client) and keypads or scanners (client) while the

el ectroni c conputer or control systgms (host) ra;]i de el sewhere in the
.cabinet. | nUgsniertanster Ay at WRh riteyirPM 4 Hacoeeording 9eRISp QR P8t he wi de

variety of mggmqlﬁht%]gm&io@eddﬁygoﬁlgé ANd 23R8 ie?a&% fhat soeh Renefit from

the use of this 1Interface, as we as the ability to retrofit ol der
.devi ces wi t hpldsgiiationdat An rappleance rsanks pasr & witigerafarr tpat itogerperdtés aing i it ed

nunbers of conductors available.in eith added .or exi.sting
connect or s oPn‘ngB‘ﬁ 8y .entf’é'dﬁf@pfp‘ﬁngtsﬁge’?aewgi %t gﬁ’g(’%g’ C_(ﬂnf“écrtiltons(:té?lﬂﬂl?rcorrpri se a
variety of deuwhessiduselct, cal Bive RMBRRBA ldi’tﬁlay oibiFELd AMed Bpadtingndl user, or
presenting information froma user to the host. For exanple, a

ni cr o- di spl aprimedeipsiHiderth porgegsd awderor hajegedised wiringnsedlior Bn devi ce
built into ajha ro. mh n e el ement
built into atﬁ\}é (?Ogl (g?ﬁ%‘éﬁ? as i’ ahwl&ﬁggd\/?'v %fgwﬂnﬁghgcg%éf%@gw\?gri ous
speaker, headphbade canpgaundostydtsgstem$ drosprasierisewherhingtheqatahétt y sound or

nmusi c. G her _presentation.devices include project.qrs or oj ecti on

devi ces used 83‘5‘?%5@‘%6? eﬁf"ﬁéﬁ %Wﬁtf‘p ‘?hﬁé‘,"g‘a?’a}?e&g% %" and

tel VI SI on  le[FRE&%e d‘éﬂfé&é"%d %ﬁﬁlﬁﬂ%@s m_U'rﬂabeeﬂeh? e R ukOWe hnipads or
sensitive devices, Vvoice recogn|t|on i nput devices, security scanners,

and so fort hinthdacengs wplk as thglabBdy ipesrofip oldpradeyices withdugher ipteasie anount  of
i nf or mat | ' 5 it d “i nput” oth
o ormat 0 g, YRSy USG5l ot e

t han touch or e user tion, ations for
conput er s andithamekiyt gided okaisking omnectbss angbleshol ders for wirel ess

tel ephon[%ﬁmg?y aCtAt?l?e isa?rgeetriglgcaechdegtv Locu? cgn?pnesgcaix V%?igtrysofo ({ev}c(e)s 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 windshield, or
various speaker, headphone, or sound systems for presenting high quality
sound or music. Other presentation devices include projectors or projection
devices used to present information for meetings, or for movies and television
images. Another example would be the use of touch pads or sensitive devices,
voice recognition mnput devices, security scanners, and so forth that may be
called upon to transfer a significant amount of information from a device or
system user with little actual “input” other than touch or sound from the user.
In addition, docking stations for computers and car kits or desk-top kits and
holders for wireless telephones may act as interface devices to end users or to
other devices and equipment, and employ either clients (output or input
devices such as mice) or hosts to assist in the transfer of data, especially where

high speed networks are involved.



ot her devi ces and equi pnent, and enploy either clients (output or input
devi ces such as mce) or hosts to assist in the transfer of data,
especially where high speed networks are involved. W 2006/ 058045

PCT/ US20Q%d Qvhed4dass - 8 [ 000301 However, those skill ed pdar/ispaorsbion | |
readily recogni ze that the present invention is not limted to these
devi ces, there being many other devices on the market, and proposed for
use, that are intended to provide end users with high quality inages and
sound, either in ternms of storage and transport or in ternms of
presentation at playback. The present invention is useful in increasing
the data throughput between various el enents or devices to accommbdate
t he hi ooo3hat a r &loesvaeicbdedkilied in dwlartziil geadHy rdogiizethalibe prasgper i ence.

1000311 The.i nventive |. .and conmuni.cation sign otgcol .may be used
to sinpli fy“E‘f?EU‘i”hisé‘PtCIBN@Eeélct? ﬂﬁé? V(f?s’éﬁ: 037 pI6E ?@81%“’"‘88% 81 er, or
circuit compeR@Nindpkepos@@Mcethat @Bthténded spprayideletdiidersawidetigae or device .
housing or structure (referred to as an internal node) in order to reduce
the cost or quelispmaseseyd sevad a6t i Potmsrceand Mo 17 é40%r enent s or

constrai Nt s 9l bRERK £ BAIGEK. 308 prd0f ibRnkiIPLANERY B BB the NOL J ust
for connecti®R ©6 or fof Jexternal el ements, devi ces, or edui pnent
(referred tdaashengiext etwedn varde) eleth@B08 Akvivés telaessmmatataihe bwhi on devi ces

each have or_ conpris dr:;:tppar t.us _such .as, but.not limted to, a wireless
€ 0&@31

handset or t@ladpEDHRRS AnafhedspsA Nt SXPAINEt o transcei ver, or a

pagi ng [9ozAPS t i AR SIRERIVINMBDI @Ad LOSRUNMEItiondEhaLRBtd261 mbahendeal d, or
portabl'e as in vehicle nmounted (including cars, trucks, boats, trains,
and pl anes) to ainplify itheethter¢amnes dretweghid koshpraspses cobwmoleni WatlidH  devi ces

are generally vie as bei bj.. [ t hat the
t eachi ngs pfcgmgn%lr\{g&gnﬁagl Ileg’?aélggap%ﬁ%yafﬁf%&? o(?e‘lyfc ?xogggﬁéi%’%gg}gn&sone .
confi gur at i GhRgctuten(réfddid toons ahhetehmbaiudagm ofdet he redueenhd oostenre appl i cabl e

to wreless devices such as_one or (ﬂore at a. nodul es or nodens whi ch may
be used to SCHRKIE AN ATCIAREPEIEY BRICEODITP HFHPRCEHY OhEYPSEY icate with

other devi GRse WS GRPIASo MR BeliaiNeMRoMutiabessnbiitliSo OF fGoNNect i ons,
for exanple, to transter information, c¢onmands, or audio signals. In
addi ti on, external elements, devices, or equipment (referred to as an external mode).
[00032} Wireless communication devices each have or comprise apparatus such

as, but not limited to, a wireless handset or telephone, a cellular telephone, a

data transceiver, or a paging or position determination receiver, and can be

hand-held, or portable as in vehicle mounted (including cars, trucks, boats,

trains, and planes), as desired. However, while wireless communication

devices are generally viewed as being mobile, it is also understood that the

teachings of the invention are applicable to "fixed" umits in some

configurations. In addition, the teachings of the invention are applidable to

wireless devices such as one or more data modules or modems which may be

used to transfer data and/or voice traffic, and may communicate with other

devices using cables or other known wireless links or conmections, for

example, to transfer information, commands, or audio signals. In addition,

commands might be used to cause modems or modules to work in a

predetermined coordinated or associated manner to transfer information over

multiple communication channels. Wireless communication devices are also

sometimes referred to as user terminals, mobile stations, mobile units,

subscriber units, mobile radios or radiotelephones, wireless units, or simply as



commands m ght be used to cause nodens or nodules to work in a

predeterm ned coordi nated or associ ated nmanner to transfer information
over multiple comruni cation channels. Wrel ess comruni cati on devices are
al so sonavoowsosseiserred to as user termnals, nobile ptBUSHOSI24DDI | €
units, subscriber units, nobile radios or radiotel ephones, wreless
units, or sinply as WD 2006/ 058045 PCTI US2005/ 042402 -9 'users' and
“nobiles' in some communication systegs, depending on preference. [000331
In the context of wireless devices, the present invention can be used
with wirel ess devices that uses a variety of industry standars, such as,
but not limted to cellular Anal og Advanced Mobile Phone System (AWPS),
“and the fol | ¥8hgarfi gmellesceln| §Pme OPUREHERIOT ESteSy | SSPEFINLIOR] pl e Access
(CDVR) spr egge@ﬁggérum systens; Time Division Multiple Access ( TDVA)
systens; and newer hybrid digital comrunication systens using both TDVA
.and CDMA&0033¢hnol dgittescontexChiVkirekekd ddvanes,stiis peaseitSndmscar cdebk bsedt he

Tel ecommuni cati.ons | ndustr sociation/El ectronic Industries Association
(TIALEIA) St SHUSPRCIFS GRcE oA VIR RGN LSpanith i Pugedor | bed | 1
TI AV EI A St andafitkdl t5c8RiarRNse SaMReN M@Bﬂ@pﬁorﬁygts@%sm), desalel bed in the
| nt ernational Mbil e Tel ecommuni cati ons System 2000/ Uni versal Mbbile

Tel ecommuni cdpllomias Sistebpslivfar syteng JOYdgNPIVsiaanMattde Aceve(GCPM Adhat are
commonly refer) i ; . ( , h.as cdma2000
| x-rxtt cdmaz% Beg&i Isée,%@, S\g%t(rg&ggm%et an éorndw A@§%§E@%&§%§m.

Satel lite based wormbybidtdiginl ceysiuairatial Swstditd bsizg botheSBMA ®/idm | ar known
standards. [00034] In other e i ment link controllers 140 and 170 can
both be a USBQBMAM%C‘@B?I}PS’S?I e&b&ﬁl\ﬁe ﬁh‘&rhsl_‘ﬁéqmiﬁcldﬁiﬂé{’%l dBntienati on of
control lers, AuGhmAMnichi®ins xamIRlheAsRBiafihleki-dtic ¢aRkERE | Rloddnanot her
type of link controller, such as, for exanple, a USB link controller.

Al t er nat i vel WTIMERM) coandexs| 11898. 14ombingd AWEScan ChMAidwstamsomi nat i on of
controllers, h | o) 1 nk kLT er and.a.single link for
exchangi ng ac e%%j\kf %gﬁerren msatsarslé;agr%gggét \%%%r ¢ |I%I|mtmé$an°ns gys(?ems are

described in the Intemational Mobile Telecommunications System

2000/Universal Mobile Telecommunications System or IMT-2000/UM

standards, covering what are commonly referred to as wideband CDMA
(WCDMA), cdma2000 (such as ¢cdma2000 1x-rxtt cdma2000 1x, 3x, or MC
standards, for example) or TD-SCDMA. Satellite based commumication
systems also utilize these or similar known standards.

[00034] In other embodiments, link controllers 140 and 170 can both be a USB
link controller or they both can include a combination of controllers, such as
for example, an MDDI link controller and another type of link controller, such
as, for example, a USB link controller. Alternatively, link controllers 140 and
170 can include a combination of controllers, such as an MDDI link controller
and a single link for exchanging acknowledgement messages between digital
data interface device 100 and digital device 150. Link controllers 140 and 170
additionally can support other types of interfaces, such as an Ethernet or RS-
232 senal port interface. Additional interfaces can be supported as will be
known by individuals skilled in the relevant arts based on the teachings herein.

[00035] Within digital data interface device 100, message interpreter module
110 receives commands from and generates response messages through

communication link 105 to system controller 160, interprets the command



data interface device 100 and digital device 150. Link controllers 140 and
170 additionally can support other types of interfaces, such as an

Et hernet or RS- 232 serial port interface. Additional interfaces can be
supported as will be known by individuals skilled in the relevant arts
based omwd hestmashi ngs herein. [00035] Wthin digitabcresmesaterface

devi ce 100, nessage interpreter nodule 110 receives comands from and
generates response nessages through comrunication fink 105 to system
controller 160, interprets the co d WO 20061058045 PCT/ US20051042402
-10 nessages, and routes the information content of the comands to an
appropriate nodule within digital data interface device 100. FIG 2 shows
details of the architecture and functions of nessage interpreter nodul e
110. [00036Fessyseni pkapytys thefialopmpaipn gompnt, ob thewewayads e edpr et er nodul e

110 incl ﬁﬁgﬂ%ﬁ??ﬁ%ﬁ%gﬂhf%@é@?fawg&%fa% lagtic2 b, #1652 By buffer 220

and a co ssage i nterpreter ntroller 210
reads and idetaile pf #at srchiteure ngd funeissa gémesgenatapresr medilsi Hy. access and

genera esponse . sages.. Incom ng nessages, for exanple, include '
instru&@ﬁ%ﬁs frgﬁﬁﬂggﬁyagﬂggwgc@ gg% gtB“ﬁﬁﬁgHBWqﬁﬁﬁiBWEWS!”Q80. Response
nmessages maycihds! MRsasK RANLREY QIRAer TBDS 8a8HoRRCkuep 28) hliial device 150
that an instruction was executed or not. Response nessages can al so

i ncl ude r equestasd bolfere38- dat a from peripheral 180 and unsolicited control

conmman di gital device 150, 03 Response. buffer.220.is coupled to
ress ol fler or M GpeeloMiFBiRl Conig e iip BiRhery dpshe L FRLEgec. A

response buhésedges ORtiePdtbLrregdidtor Gabesheand OgHpkb@tts DREMREN mespense buffer 220
and link controller 140 to regul ate the flow qf ouL?oing response
messages t dRFITHRE BEARESY farexanple, nplydsvstregiong Fampligifab dedapl Vs al so

Commnd mege e B B S g g B Bl P o0 Bet ween
command bufrhessage8backnid digitek deoed i Y} thet an 4Btruétan wasegeaduwddes nohe | ow of
incomng c nd nessages receiyed fromlink., controller 140 Conmmand
bui Tor | GontrOPTEF T5aa0d €8 o EL T shie <68 Boperfhert o
and unsolicited control commands to digital device 150.
[00038] Response buffer 220 is coupled to message interpreter controller 210
and buffers response messages. A response buffer controller 225 can be
coupled between response buffer 220 and link controller 140 to regulate the
flow of outgoing response messages to link controller 140.
[00039] Command buffer 230 is also coupled to message interpreter controller
210 and buffers incoming command messages. A command buffer controller
235 can be coupled between command buffer 230 and link controller 140 that
regulates the flow of incoming command messages received from link
controller 140.  Command buffer controller 235 also identifies a valid
command message and detects a new transaction within the valid command
message. Command buffer controller 235 includes an error detection
mechanism that examines a predefined unique identifier associated with a
command message to detect one or more missing parts within a particular
command message or within a set of command messages. In an example
implementation the predefined unique identifier includes a single bit at the
start of a command message.
[060040] Referring back to FIG. 1, content module 120 receives data from

peripheral device 180, stores the data and transfers the data to system



command nessage and detects a new transaction wthin the valid command
nmessage. Command buffer controller 235 includes an error detection
mechani sm that exam nes a predefined unique identifier associated with a
command nesseges/dsgnislet ect one or nore m ssing parts w thimnusasop@stiecul ar
command nessage or wthin a set of command nessages. In an exanple

i npl enentation the predefined unique identifier includes a single bit at
the start of a command nessage. [00048& Referring back to FIG 1, content
nodul e 120 receives data from peripheral device 180, stores the data and
transfers the data to system WD 2006/ 058045 PCT/ US2005/ 042402 -11
controller 160 throu?h communi cation link 105. FIG 3 shows further

details of tkentepllehieQbrensh camemupigacen bk B¥5. ddht & showpthather depdls [ 000411
Referring to Fk@ At gcg&teed% ﬁgggéggfdp%ggnhgg& {i% a content buffer 310, a
I'e § , a wite an n

read control sync control nodule 330 and a
register [ob0agk 34Refeﬁmgtterfﬂ(}.b34fcbﬁ6nt3ﬂxﬁ)d1ﬁdi Woeacidddsa dohaht hdfer Ben recei ved

from peripheral device 180._ 000421 ad control e 320 pmnages the
transfer of détr%ﬁdchB‘i‘r?ldB?f?"iﬁ > BIFFeAIGREC control Med %ggbavq?éregm For

exanpl e, readygptysgl Rdhe IR @ﬁﬁ stok@&C@ItY B Ha8 BEES tredePed ARIA T OM
digital device 150 over link controller 140. Read control nodule 320 can

provi de nessag@@hemldt\gvetbﬂ() devi ce 150 | ndi cating the size of the data

and whet ta o] (g va id abl e ata can

t hen eitﬁ@pm@‘z tra e?o rdﬁ °5§‘& Ii’mbaﬁle gﬁqﬁaﬁff%ﬁ? {p frogy o r%?nqdl rectly
through read oaffér3b toidklcentdier 14000F48ExaWpld, @eadREntBdl RGodu®IA0ekn NOdul e 330
manages the flow of data from peripheral device 180 to content buffer

310. Wite andec8yRc wanst 691 dabufirw digdd depice JaBover helamentiddler M ecti vel y
Witing sone Qf,dldon@bi Mb%uféam) %ﬁ%r\é@i‘ée HEQMPEL R Ela'de\CIS‘eVH@ 180 to

content buffer 310. Wite and sync control nodule 330 al so |nc udes a
means f or examdmangg ﬁlpruzemﬁltlsebtmdtvmeﬂeddm isireatly to be ednv.eWhdmtaat o

ST TS, P hlBhe, L BRI ST AL A M SRR
310 or directly through read control module 320.

[00043] Write and sync control module 330 manages the flow of data from
peripheral device 180 to content buffer 310. Write and sync control module
330 includes a means for selectively writing some or all of the data received
from peripheral device 180 to content buffer 310. Wﬁte and sync control
module 330 also includes a means for examining sync pulses contained within
received data to determine one or more data boundaries for distinguishing
content. Additionally, write and sync module 330 can include a means for
mserting timing information into data.

[00044] Register block 340 stores operational parameters that affect the
behavior of at least one of content buffer 310, read control module 320 and
write and sync control module 330. Register block 340 can also be coupled to
message interpreter module 110 for receiving operational parameters. For
example, register block 340 can store video data masks that can be used for
decimation of a video signal or frame when peripheral device 180 is a camera.
Similarly, operational parameters can include instructions for sub-sampling
within frames and lines of a video signal, as well as instructions used to

determine edges of a video signal. Parameters can also include pixels per line



rnserting timng information into data. [000441 Register block 340 stores
operational paraneters that affect the behavior of at |east one of

content buffer 310, read control nodule 320 and wite and sync control
nmodul e 3y 20eegssedser bl ock 340 can al so be coupl ed t cpcmERBBH240NT €5 Pr et er
nodul e 110 for receiving operational paranmeters. For exanple, register

bl ock 340 can store video data masks that can be used for decimation of a
vi deo signal or frane when peri pher device 180 is a canera. Simlarly,
operational paranmeters can include imnstructions for sub-sanpling wthin
frames and lines of ‘a video signal, as well as instructions used to

determ ne edges of a video signal. Paraneters can al so include pixels per
line WO 200@11@5»@0@ PEEhiUSE0WEID 4feppation 1thataisthow mersWichéFigiet thand wi dt h

i nformation t then used t ite and sync ‘
“control rmdu arngast Cccc();ir}tgr 418&@%%0&'?@5?9%%%185%@6&2?&ri ng back to
FIG 1, oom'qrol rmﬁhmhleg B:2Q 1 €6, Viesontidl anetald 080 fémivesbgs@ag@onnt er preter .
130, and routes information to control bl ocks 190 of Ipfge“ pheral device

180. Cont r ol FObEGFBEL BFTREER Li0s and poptes yidormptigp feenbiel plogks 198t r ol bl ocks
190 and roaép%%ﬁel;l(ﬁ tégfgﬁatdo% ﬁo&xﬂ@lg?ﬁ%aag& el REShSon fRFUl € 110.

FIG 4 sho etails o the architecture and function of control
nmodul e 130. cbﬂtﬁﬂ%dzcl&ef%r midngputes §k Gniodmatponto dlc meshage im@preianc| udes a

control registe I [i. r.al trol block 420. Control
regi ster bl & uiﬁbl%'?:%[“h %l?% g‘&gglf‘%‘aéptoﬁ ?‘BG%‘@E ?’rﬁeﬁgcglr?f]rogl

i nstructi ongoh@st n&faldpner al control bl ock 420 Control register block 410
is coupl ed between nmessage interpreter module 110 and peripheral control

bl ock 4@0046%“ pﬂféfeamg:t@nﬂ%m tﬂOB@‘kl modnle d3Q estudep & ¢qfak ERISESNt r ol
I nformation &”&1]%0%% § erﬁp%g%%gﬁu&'xﬂ&é& A0 @Bﬂtml%%g&e} BREK 43H0r mation to

control perlp era exanpl e, when ripheral device 180 is
a canmera, pebhipheragistedniiat plovideothk cbRBolcastruchalsuide penpmtaﬂ obntbjl ocks for

flash or white L control, shytter and e e control ns control
and master é%%f\%r? Sgn?ﬂée%ﬁﬁgﬂﬁé( ‘{1(9(56 ﬁ%ﬂ@%{”f@n TACSSRE HTHSTRr gﬁragr am of a
cel lular telgphene PR Rayhda dRRST bl@ﬂ@zlzo. Peripheral control block 420

gathers peripheral control information from control register block 410 and

uses that information to control peripheral device 180. For example, when
peripheral device 180 is a camera, peripheral control block 420 can mclude
control blocks for flash or white LED control, shutter and exposure control,
lens control and master control of the camera.

[00047] FIG. 5 is a block diagram of a cellular telephone 500 having upper and
lower clamshell sections that uses an MDDI interface to provide high speed
data communications between components located in the upper and lowér
clamshells.  The following discussion related to cellular telephone 500
provides an illustrative example that further shows the utility of digital data
interface device 100 and provides additional details related to its
implementation and use. Based on the discussions herein, use of a digital data
interface device 100 with other devices, for example, a personal digital
assistant and other types of mobile phones, will be apparent and are within the
spirit and scope of the invention.

[00048] Referring to FIG. 5, a lower clamshell section 502 of cellular telephone
500 includes a Mobile Station Modem (MSM) baseband chip 104. MSM 104

is a digital baseband controller. The invention is not limited to use with MSM



I ower cl anshell sections that uses an MDDl interface to provide high speed
data communi cati ons between conponents |ocated in the upper and | ower

cl anshells. The follow ng discussion related to cellular tel ephone 500
provi des amwo tobestso@mt i ve exanpl e that finther shows theaatisodsypsmbd2 di gital
data interface device 100 and provides additional details related to its
i npl ementati on and use. Based on the discussions herein, use of a digital
data interface device 100 with other l@ew ces, for exanple, a personal
digital assistant and other types of Tobile phones will be apparent and
are within the spirit and scope of the invention. [00048) Referring to
FIG 5, a Iovver cI anshel | section 502 of cellular tel ephone 500 includes

a Mobile St at iPatePisbidin {eNp obies emhetimens M aabasaigrg don 504 sowld gpgi t al

baseband t t e M WO

2006/ 058045 PEH ULZOBE! i a05" 1 i eisT BRaat bl gl Sl Bop st

enbodi ments, kKBMWHasebandlahijn ﬁﬁzbrcctnndsuelbsecnamémef cdlypze tdfzp}bmseband
ble d Ps)

Cont ol I er s AR dBpEr=ct Lineherryedctron BLaBSTnaki SiGmd & effhe  s00

includes a Li epdadieG1gst BbthBowad @mnﬂiem)ectimcy@b%né%?pét%@nﬁhgag&mn nodul e
518. Both | ower clanshell section 502 and u anshell|l section 514 are

encased in pl adtiaee ensased in ybﬁté:faﬂﬂ 1 fMBIéfdl)’vﬁS? V\@féll qetinlar pl}ﬂﬂéﬁheﬁmgﬂs nges 550
and 552 nECha@BG%égiE%@ﬁ&ﬁéz ‘Q%?) | 3% %msﬁg? 5h? téjﬁ er ¢ arn%rrgﬁel I 514.
rovi des’ e

Fl exi bl e coupl'i ng Trical cou
cl anshel | 502 5a&d Hmmbre chupiined4 5fb41des[ @Qﬁﬁr&]ﬂ Naiﬂhnglmkwéeﬁmcﬁmﬂnect S
enbodi nent, an MDDT |link controller

canmera nodul e 518 M. 50
i s provided fﬁfa Qﬁlﬁﬂgfsnéﬁmé %ﬁ‘ﬂ [¥4518 and MBM 504. W thin cel |l ul ar
tel eDhonEIO@IQ@{ for veENphie 51 @ RodnePlddametd08bdne 218 %o'h@ﬁl@gf(ﬂit egh hfto

interface system 530 which is coupled to canera nodule 512, while an NDDI
Client 506 resindedmsnt, pthMINBIMirg @@trgﬂertlherovw@ﬁ)lforl qadkofmmera mogirle

embodi ment , ”ﬁS 'XQ(E)I é}ﬁ%éll SWt crrﬂﬁltale elega{:]rger or exa fe an Il i nk.

[ 00050] In celTul ar ephone om canera’ id €518 are
Host 522 is integrated into mterface system 530 Wthh 18 coupled to camera

module 512, while an MDDI Chient 506 resides on the MSM side of the
MDDI Link 510. In an embodiment, the MDDI host is the master controller of
the MDDI hink.

[00050] In cellular telephone 500 pixel data from camera module 518 are
received and formatted into MDDI packets by interface system 530 using
MDDI Host 522 before being transmitted onto MDDI link 510. MDDI client
506 receives the MDDI packets and re-converts them into pixel data of the
same format as generated by camera module 518. The pixel data are then sent
to an appropriate block in MSM 504 for processing.

[00051] Similarly, MDDI link 512 connects LCD module 516 to MSM 504.
MDDI link 512 interconnects an MDDI Host 508, integrated into MSM 504,
and an MDDI Client 520 integrated into interface system 532 which is coupled
to LCD module 516. Display data generated by a graphics controller of MSM
504 are received and formatted into MDDI packets by MDDI Host 508 before
being transmitted onto MDDI link 512. MDDI client 520 receives the MDDI
packets and re-converts them into display data and processes the display data
through interface system 532 for use by LCD module 516. In an alternative

embodiment, camera module 518 and LCD module 516 can use the same



received and formatted into MDDl packets by interface system 530 using
MDDI Host 522 before being transmtted onto MDDl |ink 510. MDDI client
506 receives the MDDl packets and re-converts theminto pixel data of the
sane format as generated by canera nodul e 518. The pixel data are then
sent tovwanapPwenri ate bl ock in MSM 504 for processiPg/U$20G0520)2
Simlarly, MDDl |link 512 connects LCD nodule 516 to MSM 504. MDDl |ink
512 interconnects an MDDl Host 508, integrated into MSM 504, and an NDDI
Client 520 integrated into interface system 532 which is coupled to LCD
nodul e 516. Di splay data generated by a graphics controller of MSM 504
are received and formatted into MDDI packets by MDDl Host 508 before

being transmtted onto link 51 cli |ve t he MDD
packets and M&D éBHVé‘?SEeé‘g/DE%Srﬁﬁ %FP%“‘H@BBZ@%%%H’%BBE ]é) "he displ ay
data thr ougljzlngg}g%qﬁplé)gstem 532 for use by LCD nodule 516. In an

e

alternative odi ment, canera nodul e 518 and LCD npdul e 516 can use the
sane WPOERH/ 0580u&STRERY:ISR6 0B0a124582 represenDbifeteninkmbpdigeatacdfof usi ng

PohoEa 1 Al B ue i B TG LS e R AR S ER R YR et s of

digital dat@agevés® infrfcé a0e deentd Willhige Qlﬁpl%m@ﬁted né egnf,mqe deest em 530,
digital data device interface 100 elenents wi ll be i enented to support

data transftepsfef ofcamsrainagagel @ﬁ@%%ﬁ’hf‘%]ﬁﬁ?qséﬂﬁfQ%%TPoﬁsthPor a canera.
[nthe  cascalodiflellaesed st aflinfaua B ordal RoLRGR ifiigr F ace 100
e 1 npl ehent ed 't

el enents wiIF support data isplay to an'L and
control fundinpteagntdto tdpport ldald. didphtyan faadeCIs yad emntibB unicBordsufot ther expl ai ned

to illustrate_an enpodi nent _of ita evice interface 100 when

used in a cetGi glfn’tg%? %W%?Wﬁﬁ‘hgm@i%@%am ’g e 48 e@é?‘lﬁlﬁ’leﬁtro el ephone
500 with cang @al ﬁﬂglﬁe@mé%ﬁterfﬁ&oﬂﬁ)?’adh&hﬁserdeinaﬁ icOMaR RlcpRinvesim the devices
in FIG 1 an | ul ar tel ephone 500 is as foll ows. gital data device

interface 1Gt©m|elsa, yueh peedintae telepronantO8rificemesgmpdis 580, Link control l er 140
is T epr@i@% ed by, DT, o'H?lﬁ}B t%«%gbthped’ek/ﬁggfnah@lqoanh%elrhﬁw RREME by canera

nodul e Syst em con
500 is as follows. Digital data device interface 100 is represented by interface

system 530. Link controller 140 is represented by MDDI Host 522.
Peripheral 180 is represented by camera module 518. System controller 160 1s
represented by MSM 504 and link controller 170 1s represented by MDDI
client 506.

[00054] FIG. 6 is a diagram of upper clamshell 514 and provides further details
related to interface system 530 to highlight the example embodiment of digital
data device interface 100 as used within a cellular telephone with a camera.
Interface system 530 includes MDDI host 522, camera message interpreter
602, camera video interface 604, I2C master 606, motor control 608 and

. flash/white LED timer 610. The I2C bus is a commonly used control bus
that provides a communication link between circuits. The 12C bus was
developed by Philips Electronics N.V. in the 1980s.

[00055] Recall that interface system 530 corresponds to digital data device
interface 100. The components of interface system 530 correspond to the
components of digital data device interface 100 in the following manner.
Camera message interpreter 602 corresponds to message interpreter module

100. Camera video interface 604 corresponds to content module 120.



represented by MSM 504 and link controller 170 is represented by MDD
client 506. [00054] FIG 6 is a diagram of upper clanshell 514 and
provides further details related to interface system 530 to highlight the
exanpl e enbyoeiRaeepd8of digital data device interface 108CEES2065@d240% t hi n a
cellular telephone wwth a canmera. Interface system 530 includes MDDl host
522, canera nessage interpreter 602, canera video interface 604, 12C
master 606, nmotor control 608 and flaghlwhite LED tinmer 610. The 12C bus
is a conmmonly used control bus that provides a communication |ink between
circuits. The 12C bus was devel oped by Philips Electronics N.V. in the

1980s. [000551 Recall| that interface syste 0 rrespo to digital
data device iGH&fF5be L?L%G““*Fhéo‘tb B’h%‘rﬂtré’qnégg F‘?ffg\P‘?hZ‘?f}gteglg}glP %30
correspond tO(ﬁbngng&p@Qﬂhﬁﬂ%&ﬁgthbal data device interface 100 in the

fol | owi ng manner. mera nessage interpreter 602 corresponds to nessage
i nt er pret[@p056hdul e CainBOL mEswape anterptiée 603t wactisesec@Bawlr MdspoAdEst o cont ent

dul 120. WD 2006/ 058045 ,PCT/ { | 12C t
ggGU ﬁntor confPatse 6B§;%ﬁﬁﬂFPﬁ§ﬁ$%%ﬁqesl§é£€ %%&PS@QO g%?%é%ﬁ %6 to e

control modul gnid@fster AR0RRIpr&a MRS MBS Age rbrﬁéﬁth@ﬁlﬁbﬁrﬁaﬁ@ﬁ%oﬁteﬂ&b ves
commands and generates response nessages throu host 522 to MsSM

504. Camera neksageopriakn Megk withip HES@@CPﬁY%"r%ééQ é"’%%’eﬁaﬁﬁéé‘cﬁ’é 88 routes
Lhe informali o GOMICHmdD inkdiftoARRIEPT LRhEDLREK itk ok Heehlace system

530, which can be referred 0 as caner a |nter ace device. Canera
vi deo i nt er f admagldats ol vescra 6@ gorekatha lmagmdalamed dra6&txs tbd omags t he i mage

data, and tran fer ta to 0S Col | ively, 12C
nmast er 606, mgfhrsqgg% éﬁﬁemfv?lgs%ii 6&% Pﬁ%‘rnﬁgﬁé}gf%&m a canera
control bl Ock-ﬂahrrrwhm I HERERel 36D forRSh RAmEAGcRNOVHIFE. Cantiok&e IR Managi ng
canmera 620, notor control 608 provides controls for managi ng | ens 622

(e.g., |ens zaowasict GR6tHrEVIdy confrrds f4r| manaets eanaEp2q,i metor 6a0rh8%i des
control s for managing, RS WikEnkGRs 624 £§; ns JobASRmPEbgNtAgss and

duration.)

flash/white LED timer 610 provides controls for managing flash/white LED
624 (e.g., flash brightness and duration.)

Conclusion

[00057] Exemplary embodiments of the present imvention have been presented.
The invention is not limited to these examples. These examples are presented
herein for purposes of illustration, and not limitation. Alternatives (including
equivalents, extensions, variations, deviations, etc., of those described herein)
will be apparent to persons skilled in the relevant art(s) based on the teachings
contained herein. Such alternatives fall within the scope and spirit of the
invention.

[00058] All publications, patents and patent applications mentioned in this
specification are indicative of the level of skill of those skilled in the art to
which this invention pertains, and are herein incorporated by reference to the
same extent as if each individual publication, patent or patent application was

specifically and individually indicated to be incorporated by reference.



Concl usion [000571 Exenpl ary enbodi nents of the present invention have
been presented. The invention is not limted to these exanples. These
exanpl es are presented herein for purposes of illustration, and not
limtation. Alternatives (including equivalents, extensions, variations,
devi ations, etc., of those described fgerein) w |l be apparent to persons
skilled in the relevant art(s) based on the teachings contained herein.
Such alternatives fall within the scope and spirit of the invention

[ 000581 WHAmUSICLAIM®DEIS:pat ents and patent applications nentioned in
this specification are indicative of the level of skill of those skilled
inthe art to which this invention pertains, and are herein incorporated
by reference hoiibhf daBAAREE 88 licBr 'trfansq'é}ﬁhg 'd@!al’bf@%tat%ﬁidté@ttd gh pat ent
or patent application was specifically and individually indicated to be
i ncor por &tedvepy comframaaten lidle compidding:S CLAIMED IS: 1. A dlgltal dat a
interface device for tnﬁn§&%rr| gldh%&ramlegeaﬁgt%&loEDdatg o %.Ejgh
rate over a comfuniEation i 1nk. ¢S Si'n 2143 é it & % e Bodul e

that receisy@se @meﬂﬂmrddgﬁﬁhﬁﬂﬁinmeﬂﬁﬁtaina&lk m%@@@wcmﬂagaﬁe@mwgh the
comuni cation link to a systemcontroller, interprets the rressag and
rout es t HESSaEESoPRARIGUES t%ﬁ%@matla@ CRIHENt @b FHEEAREENANGS Aham AR epialamedwedul e

Wi thin tQendi @l baladptAntahel §a%&; devi ce; a content nodul e that receives
data froma perla%L%ra ee\?liface stores the data and transfers the data to

t he syst em coatomwtitenodube dlagtccclh% davarfromi  pdripharal deNdce, atorenthe dhtarapdul e

that rec nf ion from SS i nter reter and routes

i nf or mat 81?13%?6 ‘%{?ﬁa&% Syﬁtleg’c‘i?nﬁ?ﬁetrﬁlgmﬁéﬁ%ﬁ fera H&W%lénk’ at | east one

comuni cat i ona IcoAdkoICMBENIE! th@r secsitdsdinddrnlaBs trodi €heC @TER3ARE GAdetR&tel, IRl

controller coqgrlses an MDDI link controller. 2. Adigital data interface
Il

devi ce atuddniegmatipndp gicantiol meéth?neﬁéh%lrﬁempa nodul e receives
information f 0 r i ut es
the  1nfor nat fouisd S FRRLRIealiO6l, SnuolifE SRS SL RAS'de ARMEABH 1hR .73
i nt er f aceord@Vecengees ai M@Dldnﬂzlcanmlllex wher e| n said at | east one

2. A digital data interface device according to claim 1, wherein the control module
receives information from the control block of the peripheral device and routes the

information to the message interpreter module.

3. The digital data interface device according to claim 1, wherein said at least one
communications link controller comprises an MDDI link controller and a USB link

controller.

4. The digital data interface device according to claim 1, wherein said at least one
communications link controller comprises an MDDI link controller and a single link for

exchanging acknowledgment messages.

5. The digital data interface device according to claim 1, wherein said at least one
communications link controller comprises an MDDI link controller and at least one other

link controller.



comuni cations link controller conprises an MDDI link controller and a USB
link controller. 4. The digital data interface device according to claim
1, wherein said at | east one comunications link controller conprises an
MDDl link controller and a single link for exchanging acknow edgnent
nmessages. 5. The digital data interface device according to claiml,
wherein said at | east one comunicatjons |ink controller conprises an
MDDl |ink controller and at | east one other Ilink controller. 17 6. The
digital data interface device according to claim1, wherein said
peri pher &l dé€ké digithk daa daaea. deficeTdveordingi tbadlaidal awhereer §ad eedigherat e
according to claim6, wherein said control block of the peripheral device
conpri seS8%4t° P48 3ne of canera lens control, flash control, white LED
control, exposure control, and shutter control. 8 The digital data
interface device according to claim1, wherein said peripheral device is
at | east 7one ®he gdighalrdagigéertapadevice asondingde cidmrin avherednsad gomra dlacke, and
\*’;\‘h SENnSof thg preTr;[@'l%raq 'd%%é‘{;orf?&ﬁs%§ hERY %Cgf UL 8 ASHAL L% Q] Al L

erein sai sage I nterpreter nodul e conprirses: a’message I'nterpreter
cont r ol | @EDtdvatrol, atspieebstranghdphnrsrabaigolmessages; a response buffer
coupled to said nessage interpreter controller that buffers response
nmessages; and a comrand buffer coupled to said nessage interpreter
control | gr thafe Q}gfitfaﬁﬂﬁa ih@ENE NG iGOHAhBSIRALES; whbrein sl %bﬁiﬁlere@at a
interface device according to claim9, wherein said nessage "interpreter
nmodul e f detitrers atdegst ioseof azbar wudaekdbufah dmago atanonét en agdivpleyitebendveen sai d
command buffer and the comunication |ink that regulates the flow of
inconings%%%hand messages fromthe conmunications link, identifies a
val id conmand nmessage and detects a new transaction wthin the valid
conmand nessagﬁ; and a response buffer controller coupled betwen said

€

r esponsepuf f digital data interface device according to claim 1, wherein said message
interpreter module comprises:
a message interpreter controller that interprets and generates messages;
a response buffer coupled to said message interpreter controller that buffers
response messages; and

a command buffer coupled to said message interpreter controller that buffers

incoming command messages.

10. A digital data interface device according to claim 9, wherein said message
interpreter module further comprises:

a command buffer controller coupled between said command buffer and the
communication link that regulates the flow of incoming command messages from the
communications link, identifies a valid command message and detects a new transaction
within the valid command message; and

a response buffer controller coupled between said response buffer and the
communication link that regulates the flow of outgoing response messages to the

communications link.

11. A digital data interface device according to claim 10, wherein the command

buffer controller further comprises an error detection mechanism that examines a



communi cation |ink that regulates the flow of outgoing response nmessages
to the comunications link. 11. A digital data interface device according
to claim 10, wherein the cormand buffer controller further conprises an
error detection nmechanismthat exam nes a 18 predefined unique identifier
associated wth a command nessage to jgdentify one or nore mssing parts
of that command nessage. 12. A digital data interface device according to
claim 10, wherein the command buffer controller further conprises an
error depedtiired umpladinsifict fadcigrdwithescoanmanr eskstdgead identiGuene aendref i er
associated with a m)lgrrand nessage to detect one or nore mssing parts

wi thin aMBheders ghibahePedudgessage13. A digital data interface device

according to claim 12, wherein said unique identifier conprises a single
bit at the start of a command nessage. 14. A digital data interface device
accordi ng2t o &l digitalldatpvhietedics deied ewsardamg tarskdim el 0, cvmgein she :comnpodt ent
buf fer  Bate StLALERedH e el bAlON Lol: TROMLS ThatLanglers, data from
the cont 8Nt btTHRN Y JUFHFE TN et For eF ¥ MWt E SN %n%xa&fﬂ?srgl

nmodul e t patefiredagefietibentiflepvssotiadatvatt 4 osminaed prREdaph s dbtectdaiéi siendrd t he
content buffer; and a regi ster block that stores operational paraneters
that af f BESSIHSIHBHAYE Hiel of compmandggesagsie of the content buffer, the read
control nodule and the wite and sync control nodule. 15. A digital data
interface device according to claim 14, wherein the wite and sync
control fddul & fligitalhédatacioteplars elsvicersmosrdingr tos elag t i2y eviereini saichgngpee or

all of th(%td ta received f{’.ﬁngthhet 1gegi Qheral device to the content
buffer. IBMUHATEPEPISS apiele PlpidPy SR OhRa VT ERAE T 8E%g to cl ai m 14, wherein
the wite and sync control nodule further conprises: nmeans for exam ning
sync pul ses contained within the data to determ ne one or nore data
boundari &&. 14 digital dafadntgifacs| degige acandiag faelaing dyveaeiasaigranisgt mederai m 14,
wherein E&ﬁpr‘@egzte and sync
a content buffer that stores data;
a read control module that transfers data from the content buffer to the link
controller;
a write and sync control module that manages the flow of data from the peripheral
device to the content buffer; and
a register block that stores operational parameters that affect the behavior of at

least one of the content buffer, the read control module and the write and sync control

module.

15. A digital data interface device according to claim 14, wherein the write and sync
control module further comprises: means for selectively writing some or all of the data

received from the peripheral device to the content buffer.

16. A digital data interface device according to claim 14, wherein the write and sync
control module further comprises: means for examining sync pulses contained within the

data to determine one or more data boundaries.



control nodule further conprises: neans for exam ning at |east one of
hsync and vsync pul ses to determ ne one or nore data boundaries. 18. A
digital data interface device according to claim 17, wherein the wite and
sync control nodule further conprises: neans for inserting timng
information into the data. 19. A digital data interface device according
to claim 14, wherein the register blogk is coupled to the nessage
interpreter nodule to receive the operational paranmeters. 20. The digital
data interface device according to claim1, wherein said control nodule,
conpri sed?. a pdaigiphernalinedata ddvidel aockdimgupklain tld, wheremaht maite bddglcof t he
peri pher al i rovi des access to and control of the contro

devi ce, .t hat
bl ock ochHE’BE@PB&@%&r°5@9P§§i and a control register block coupled to

sai d peri pher glearzofat éﬁimihingcéf 1éabtaénef:&msg;dwz§thmng p@EésSlo&leterim®e iRl
peri pheral control block. Z21. A Mbile splay Digital Interface (NMDDI)

Caner a | Aoes flaledomedarie®, conprising: a canmera nmessage interpreter (CM)
for receiving coomands from and generating response nessages through an
MDDl Host to a master controller, interpreting the nessages, and routing
t he i nf ongmat i andigieiidentintetfatdhdevagepicopdingtie chlmdl, whébinntht heit€ anesyac
interface device ; a canera video interface block (VFE) receiving inage
dat a f r ofiPRUpé MOSHsfBrther SPBPTiSES: t he | mage data and transferring the image

data to the NMphndHEsisdlh UM AfformdBAFindAhadkt er face; and a canera
control block (CCB) for receiving information fromthe CM, and routing

the information to various control blocks of the canmera and canera
peri pherals. 20, .22.. A. i | e, communi catjons device, .conpri.sing. .a system
Cont rort ot Al s Al SRRy R | Bre B A i PR R oo
(MDDI)  coduplki t6 alid aesadd interprbiai meoup ke céitethe Dpehecat patamelek£r and t he
interface system and
20.  The digital data interface device according to claim 1, wherein said control
module, comprises:
a peripheral control block coupled to the control block of the peripheral device
that provides access to and control of the control block of the peripheral device; and
a control register block coupled to said peripheral control block that contains the

registers for said peripheral control block.

21. A Mobile Display Digital Interface (MDDI) Camera Interface Device,
comprising:

a camera message interpreter (CMI) for receiving commands from and generating
response messages through an MDDI Host to a master controller, interpreting the
messages, and routing the information content to the appropriate block within the camera
interface device ;

a camera video interface block (VFE) receiving image data from the camera,
storing the image data and transferring the image data to the MDDI Host through an
image data interface; and

a camera control block (CCB) for receiving information from the CMI, and

routing the information to various control blocks of the camera and camera peripherals.



a peripheral device coupled to the interlace system wherein the
interface systemfurther conprises: a nessage interpreter nodul e that
recei ves conmands from and generates response nessages through the
communi cation link to a systemcontroller, interprets the nessages, and
routes the information content of thegomuands to an appropriate nodul e
within the digital data interface device; a content nodule that receives
data from a peripheral device, stores the data and transfers the data to
t he system coAtmalileaominfimatagibng deeicepsompristgt i on | i nk; and a control

nodul e that receives information fromthe nessage interpreter, and routes
the informati WX CHONEEol bl ock of the peripheral device. 23. A nobile
communi cat i ong, feYfe€sysk@EPri sing: a systemcontroller; an interface
system a Mbile Display D gital Interface (MDDI) comunications |ink that
coupl es the sMabemlyepley Digiel Inderérce KMDIHY eorhmgricayanisdink thatdouplpetepher al
devi ce coyl elrr?dor{l%r%llgrha%di t%rtgr Ace system wherei n the peripheral device
conpri sed 2t ra, TGd"e ETTARE AL system further conprises: a canera

message i nt er pp&iphera GMige foapledec dicihtdgacayremeds from and generating
response rressaﬁes_through an MDDI. Host to.a nmaster controller,
i nterpreting VR&CHREES Hyakace sydey SutheheP MBS nf or mati on content to the

appropriate bl ock, Megsf&%g%ﬁt‘%lgre@@rﬁ%cﬁxlé MhELEACE c%ﬁl\fﬁaqlaﬁ 1o arfll SABBIR Vi deo

interface block (VEE) t ceives I mage data fromthe canera, stores the
i mge data anwsparanshesssges hdroughgihe detnamemgedtive MDDIto Hosystemhcaugiilean i mage

data interface, an canmera control .bl.ock (CCB) that.receives information
from the. por MEFE Ao ERTaErnGe0n@: R gpiiraronisAlo fE FobMER 0 a0
i nformation tépfi@frlaw&pdﬂ@ﬁﬁthﬁi thbiRekISd0f intch@cCddidea and caner a
peri pherals. 2 A nobi | e communi cati ons device, conprising:
a content module that receives data from a peripheral device, stores the
data and transfers the data to the system controller through the communication
link; and
a control module that receives information from the message interpreter,

and routes the information to a control block of the peripheral device.

23. A mobile communications device, comprising:

a system controller;

an interface system;

a Mobile Display Digital Interface (MDDI) communications link that couples the
system controller and the interface system; and

a peripheral device coupled to the interface system, wherein the peripheral device
comprises a camera; and

the interface system further comprises:

a camera message interpreter (CMI) for receiving commands from and
generating response messages through an MDDI Host to a master controller,
interpreting the messages, and routing the information content to the appropriate

block within the camera interface device;



a systemcontroller; an interface system a Mbile D splay D gital
Interface (MDDI) comrunications |link that couples the systemcontroller
and the interface system a peripheral device coupled to the interface
system a first casing; a second casing; and a flexible coupling that
couples the first and second casi ngs;pwherein one of the system
controller and interface systemis contained in the first casing and the
other of the systemcontroller and interface systemis contained in the
second casi ng, andathtedyDilco RERTUNbILAk (UAB) tHah keceixt e NHsscaddtO &5 mt the

flexible COUp!:eIm?egré, stores the image data and transfers the image data to the MDDI Host
through an image data interface, and

a camera control block (CCB) that receives information from the

peripheral device message interpreter, and routes the information to various

control blocks of the camera and camera peripherals.

24. A mobile communications device, comprising:

a system controller;

an interface system;

a Mobile Display Digital Interface (MDDI) communications link that couples the
system controller and the interface system;

a peripheral device coupled to the interface system,;

a first casing;

a second casing; and

a flexible coupling that couples the first and second casings; wherein one of the
system controller and interface system is contained in the first casing and the other of the
system controller and interface system is contained in the second casing, and the MDDI

communications link extends across the flexible coupling.



