DI G TAL DATA | NTERFACE DEVI CE BACKGROUND OF THE

I NVENTI ON Fi el d of the Invention [0001] The present
wonvmwssman rel ates generally to data conmuni caPCoOMS2005/042402

More particularly, the invention relates to a digital
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nobi | e t el ephones, ep hone caneras and vi deo
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capture and presentation of increasingly higher

esol ution |II vi deo, video-on-demand, and graphics
Fﬁ%ﬁ%@%e@% WHRf ng such visual images with high quality

audi o data, such as CD type sound reproductlon DVDs,
and o&@er devi.ces havi
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ddition, highly mobile, high quality sound systens

and rnusic transport nechani sms, such as MP3 pl ayers,
E@ve geeg devel oped for audio onIy presentations to
?@ﬁg 003] The explosion of high quality data
presentation drove the need to establish specialized

[0002] | Nt er ReGsutdrh 2t obidd! kdleghonss freébittateephbnélc@iedatand video
rates, such that data quallty was not degraded or

|caqtaxer@3rlce®r@rm@hdatm@rstm% elestranigtggmedciafedgrgducts and

| tal.lnterfa d

winingiden S ORRi ek P ic and Mgt iBHRGy, HeRS) have
%H%ﬁ@@'slignﬁkfanﬁyc@lek thé rladt efeﬁpyme t6 hpavvitiaSom cagtner and
MDDl is a cost-effective, |ow power co su i on,
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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 minimum
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



[0004] hi one application, MDDl increases reliability

and decreases power consunption in clanshell cellular
woeb@mphgnaes by significantly reduci ng t henunmbePCofUS2005/042402

wires that run across a handset's hinge to

i nterconnect the digital baseband controller wth an

LCD display and/or a canera, This reduction of wres

al so all ows handset nmanufacfurers to | ower devel opnent

costs by sinplifying clanmshell or sliding handset

designs. [0005] While MDDI and other data interfaces
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digital data interface device for transferring digital
ppresessingtoamerajimagesandacdniinghdata tebeoxehangeasidretmerncthe iayver

li . _The digi,tal .data.interface.device includes a

n@gég’é’gr ?Lﬁ?jéﬁ%t%?rgf’?sf (gfoah < H{ar RC8Cand a cont r ol
[00060dul eWhkh s fBSIBAGE al diEiedl (abl @6vied iHitérfackas Giryeide dfiient

interprets comuands from and generates response

nptosesgig of setsgprharerbandoenehangeatovenan MARDE or efheskygl gpeed
cppfroller, interprets the messages, and routes the
informati on content of the commands to an appropriate

modul e wi t hi ISThBVARY OBRITHRINVENTEONace devi ce. The
content nodul e receives data from a peripheral device,
stores the data and transfers the data to the system

0020 oSO O ke O
i marsfqriag digitahpebsematimsdata ftcer ngh irate over &cammunwhtiddd balk
o{"hé hd?gi?a?r(%eﬁr? eurlt%lrfagee\gegi%é 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.

[0008] 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



[0008] Li one exanple, the digital data interface
device includes an MDDI link controller. The digital

wdabmw/ssier f ace device can be used to control &aCT/US2005/042402

peri pheral device, such as a canera, bar code reader,
i mage scanner, audi odevice or other sensor. In one
particul ar exanple, a cell u%ar t el ephone having a
canera with an MDDI link and a digital data device
interface is provided. [0009] Further enbodi nents,
features, and advantages of the invention, as well as
t drvicsrqr pthay sensghd ioprs parfiorangxantpde, vanellblas taletivar heving
of .t e tl descy.i. ' ' l. i
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described with reference to the acconpanyi ng. draw ngs,
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:jl 9%1091%6 (ar\% 186 Lih if Xel?évmvitﬁ[rei%feﬁgg B he X&%glpan}/in%
ram ng 1n Ich an elénent first appears 1s 1ndrcate
bdratvirezs| ef t - nost digit in the correspondi ng reference
nunber. [00011] FIG 1 is a diagramof a digital data
device interface coupled to a digital device and a
peri pher al BR&W# DESCRIBPIQN OF GHEFIGURESII agr am of a
nmessage interpreter nodule. [00013] FIG 3 is a
di agram of a content nodule. [00014] FIG 4 is a
[0001fg! agr amhéfindengiont 1soldes®@itedl ewith ORGdBhceF & the hé&cotpanying
iagram of a cellular tel ephone having upper and | ower
colrarvings) | s dbe idpkinghalike gefranse Npmberh iedipge eldeggical or

P I i.gh t ' ' b
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[ Beedicdtedb¥3hebefi-enot digitdn dra iretfuadingpeferalcamatmbkt. of

a cel lul ar. tel ephone havi pg. anera that uses an NDDI
[0001%]nt er 1 BYGE. 1 B5E% lﬁﬁﬁanmé_éﬁ]ﬁﬁad%t eVERE THRNRAGTPRYRled o a

[%%9%17devﬂ§@'aﬁd§§€ﬁ¢ﬁérﬁaéebf&@. di scl oses one or mnore

enbodi ments that 1ncorporate the features of this
[00012]nvent FX§h 2 i¥ h diagirac lob 8 atkssagh anterpesicy mpduter el y
[00013(?(errpl Hé/ 3 1s 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.



the invention. The scope of the invention is not

limted to the disclosed enbodi nent(s). The invention
wo0w@ksnaed by the clai ns appended her et o. [ 000e8T/USE®S5/042402

enbodi nent (s) described, and references in the

specification to "one enbodi nent”, "an enbodi nent",

"an exanpl e enbodi nent", etf., i ndi cate that the

enbodi nent (s) described may include a particul ar

feature, structure, or characteristic, but every

- enbodi ment may not necessarily include the particular
[0001§ eat urBhe smpogimentés) descibes ant aefeseices invhe spasticatipe Ko
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sihdigateuhes, ther enabwlimeitey) i debéribedsmae $adludred particular feature,
connection with an enbodinent, it is understood. that
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in connection W er e I ment's er or not
enqgp lniecéstarjly defemningotedthe [sBR6 Eajbolivheni Futites, whert h@articular
fir.mare

i pvention may be inpl enented in hardgware,
Bl STty CRIAITTRE of (REFESH . PEASBRTHER 21t an

LdebddMERY 1108 ull@fstBb® thab & is FRIHETRERL léﬁmﬁléd%q NS dne GkilRASH
stored on a machi ne-readabl e nedium which may be read

athd agixtec effesd spgh derdurey stmsiturepebclaasaderssticAn connection with

hi ne- readabl di um may. i.ncl.ude. any nmechani sm f or
ggﬁﬁ?ri ﬁﬁ’é’oﬁm?‘%??'iﬁﬁ% Pyt Fﬁglbcfﬂ%g?%ﬂb?&n a form readabl e
[00019)Y @ NBE@Bodigent Of .thé iRNHLA | Mgy ARV ifiglemefiel BX aafdtare,

a_machi ne-readabl e medi um may include read only nmenory
Ty are . RN, K€ €% coinglign hrysny. Embasiaents ofjthenvention

(
Zl‘ﬁe‘l% afsh 'T)%d irﬁ?le&@ﬁﬂeﬁ a&s %S‘?@?&&lsw@@r ' oﬁql Qsﬂla&?ﬁ%?éédable

ces; €lectrical, optic acoustical of o
fraediong fwiclopagabedesi gidlesedutedby on@r 61 aforev@v@Esssors. A
i nfrared siqnals,_digitaL signals, et%f), a&d ot hers.
Fuashirg-reafablamedivms dnaxaipelnds oy feechafisyy fof(SfHe or
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wever, -it s e appreciate
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L OTE (KBNSl el SCTEICLIE, SSULEES . ygmoe
tiRedihi TopiRAIe stosRbt WRERy MRH! MBRDry | SidebiCbiceRRal, Séftical,
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, software, 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



[00020] FIG 1 is a diagramof a digital data device
interface 100 coupled to a digital device 150 and a
woenicpignal device 180. Digital device 150 canPCmaiSe®e/ 42402
but is not Iimted to, a cellular telephone, a
personal data assistant, a smart phone or a persona
conputer. In general digital device 150 can include
digital devices that serve as a processing unit for
digital instructions and theprocessing of digital
presentation data. Digital device 150 includes a
sRreewsping sitdigital oresenipliomdata. |Digitalcdavigeol J0einclydes a system
[&%%ﬁlar fo%faxﬁfhelﬁlﬁico%%l&elﬁso can include, but is not
[Tmte nera, a bar code reader, an inage

[00025CcannePeripherad devioe U8V tatinclate bat Hans dxmlteﬂno,@emah a bar
peri pheral 180 can include audi o, video or gIn
general
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processing unit. Peripher ntrol
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can include digital data representing audio, inmage and
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00 t di.qgi.t al t t t hi,gh
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Iah@aiul@xﬁedhalmlgtacan be used which supports
irectional data transfer with a maxi mum bandw dt h
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can bé su epen he co ni’cati ons
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nmessage i.nterpreter nodul e 110, a content nDduI 120,
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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 Electronics 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



[ 00025] The Video El ectronics Standards Associ ation

("VESA") MDDI Standard describes the requirenents of a
waigls/sgaed di gital packet interface that | etsPpomsSabes2402

devi ces transport digital inmages fromsmall portable

devices to | arger external displays. MDDl applies a

m ni ature connector systemand thin flexible cable
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[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 is depicted 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 host 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



[00027] Furthernore, the host includes one of severa

types of devices that can benefit fromusing the
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portabl e conputer in the formof a handheld, |aptop,

or simlar nobile conmputing device, such as is

depicted in as digital devige 150. It could also be a
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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 input 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.



hol ographic elenment built into a vehicle, such as in a
w ndow or w ndshield, or various speaker, headphone,
wonroemIsdssyst ens for presenting high quality sowmS25/042402
nmusi c. OQther presentation devices include projectors
or projection devices used to present information for
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useful in increasing the data throughput between
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a r.at us such
t%gc ings of the invention are applicable to "fixed" umits in some

configurations. In addition, the teachings of the invention are applicable 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 connections, 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



as, but not
t el ephone,
WO RO/ 0835 Ng or

limted to,
a cel lul ar tel ephone,

a wrel ess handset or
a data transceiver,
position determ nation recei vePCTAIS2005/042402

can be hand-hel d, or portable as in vehicle nounted

(i ncluding cars, trucks, boats, trains, and planes),
as desired. However, mhilgéyﬁreless communi cat i on
devices are generally viewed as being nobile, it is

al so understood that the teachings of the invention
are applicable to "fixed" units in sone _
cosdr’gandt iraehsles’| rinadernei epmmyunisatiain ciypiFEs, ofepepding on
invention are applicable to wirel ess devices such as
NG “fror e data nmodul es or nodems which may be used
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communi cate wi th other devices using cables or other
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[000343 © MU N GRhdr UhoddREREBin® Bntrollers 140 and 170 can both be a USB

[00035]

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 serial port interface. Additional interfaces can be supported as will be
known by individuals skilled in the relevant arts based on the teachings herein.

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



described in the International Mbile
Tel ecomruni cati ons System 2000/ Uni versal Mobile
woebwsmssmsni cat i ons System or M- 2000/ UM st andBCTUAIS2005/042402

covering what are comonly referred to as w deband

CDMVA (WCDMA), cdna2000 (such as cdma2000 | x-rxtt

cdma2000 Ix, 3x, or MC staggards, for exanple) or

TD- SCDVA. Satellite based Amuni cati on systens al so

utilize these or simlar known standards. [00034] In

ot her enbodi ments, link controllers 140 and 170 can

beetsagss, aan@smt%n khe dnforokties coptenhesf Hist isomarnindpy ge
0 a n [l 0 X I
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link 105 to systemcontroller 160, interprets the
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[00038r chi tRedpunig Bufter F220GE iconsledfio MRSSHAE niefiretep c&itadller 210
nodul e_110. [00036] Specifically, referring to FIG 2

rAssls Bfders FeoBpe DEEsagstiul & TIPS dufige SOBiroHss sZgecan be
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cﬁmtr O blitgoing ke&spoasdnesagksito ik powtaller 160 ng nessages,
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| DS LdChFRRS irfch Rl Fhhhd ARYag&s. LR Xommand 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.

[00040] Referring back to FIG. 1, content module 120 receives data from

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



to control peripheral 180. Response nessages nay

i ncl ude acknow edgenent nessages back to digital
wdevietasat50 t hat an i nstruction was executed OPCHAIS2005/042402

Response nessages can al so include requests to read

data from peri pheral 180 and unsolicited contro

conmands to digital device HSO [ 00038] Response

buffer 220 is coupled to nessage interpreter

controller 210 and buffers response nessages. A

response uffer controller 225 can be coupl ed between
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[00043]y st enBaite rantl| sync T6Atrdlmodgih mmum@atm@ filowi 6K ddt8Srom
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0, a read control 320, a wite an
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filglﬁé élalsaé{}?lg straeans or 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
inserting 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



[00042] Read control nodul e 320 manages the transfer

of data fromcontent buffer 310 to link controller
wQ40e/058ms exanpl e, read control nodul e 320 canPCEMS2006/042402

a request for data fromdigital device 150 over link

controller 140. Read control nodul e 320 can provide

messages to digital device %50 i ndi cating the size of

the data and whet her data |s ready to be sent. Wen

data is avail able, data can then either be transferred

directly fromcontent buffer 310 or dlrectlg t hr ough
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[00047]ng elr( EF% gsrlg hHocledidgrapiib fascel1ifa0 i18iHoas 5H0 ha@Ak hifper and
lower clamshell sections that uses an MDDI interface to provide high speed
data communications between components located in the upper and lower
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



peri pheral device 180. Control nodule 130 can al so
receive information fromcontrol blocks 190 and routes
woheosiosgas mat i on to the nmessage interpreter no#draSidbe/n42402

FIG 4 shows further details of the architecture and
function of control nodule 130. [00046] Referring to

FIG 4, control nobdule 130,includes a control register

bl ock 410 and a peri pheral "Control block 420. Contro

regi ster block 410 contains registers that provide the
control instructiaons for peripheral control block 4
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Cth@pﬁgﬁi inleection 502 of cellular tel ephone 500
includes a Mbile Station Mdem (MSM baseband chip
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I nventjon,i.s Mbas n
s S et b vRT Pars By Bl e AT B0k BuiPe
BEIDDI 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



anot her type of baseband processor, progranmabl e
digital signal processors (DSPs), or controllers. An
wappesrosgd4anshel | section 514 of cellul ar tel epRONASEDS/042402

includes a Liquid Crystal Display (LCD) nodule 516 and

a canera nodul e 518. Both | ower clanshell section 502

and upper cl anshel | sectiqg4§14 are encased in plastic

as is typically used with cellular phones. Hi nges 550

and 552 nechanically connect |ower clanshell 502 to

gﬁgﬁ}r clamshel | 514. Flexible coupling 554 provides
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[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 I2C 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.



packets and re-converts theminto display data and
processes the display data through interface system
woe23efosso4sise by LCD nodul e 516. In an alt er nat PC&/US2005/042402

enbodi nent, camera nodul e 518 and LCD nodul e 516 can

use the sameMDDl |ink, instead of using separate MDD
links, such as MDDI link 510 and 512 as shown in FIG

5. [00052] Interface systens 530 and 532 represent

di fferent enbodi nents of digital data device interface
100. In the case of interface system 530, digital data
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| 624e(efon TasH BAigiatnessamd duidtioh) a cel l ul ar tel ephone with
a canera. Interface system 530 includes MDDI host 522,
canmera nessage interpreter 602, canera video interface
6@%:&&5%91 master 606, notor control 608 and flash/white
LED tiner 610. The 12C bus is a commonly used control
bus that provides a conmuni cation |ink between

[0005%: rez? L]%}?ﬁn&ég& eblzb%dﬁﬂgw\é%f@%%&!egp ﬁgela}lonpllgalivle ibgg’n 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.



[ 00055] Recall that interface system 530 corresponds
to digital data device interface 100. The conponents
wofhoderisgns ace system 530 correspond to the conpomaisSt@s/042402
of digital data device interface 100 in the foll ow ng
manner. Camera nessage interpreter 602 corresponds to
nmessage i nterpreter nodul %6100. Canera video interface
604 corresponds to content “nodul e 120. Col | ecti vel Yy,
| 2C master 606, notor control 608 and flash/white LED
%gﬂgfl§éﬁfgﬁﬁﬁ§§90nd to control nodule 130. [00056]
nera nmessage I nterpreter 602 receives commands and
generates ges e S hgQu in22 21; ieal
VEM 5@4. énedr?g%negg%gzﬁfgﬁt%%% péri%}til(g;r] fgggkrlaﬁiﬁgltrna% et sgt he
pRSGEIRS datatht hdiglemtd drer acbmnmatdation diokit emprsgE he
appropriate bl.ock wthin_ interface.system 530, fr\MPﬂ Calﬁd
can be Peisass deferseiss med ate BHENVSS | FRPFECe devite.

1 }ééfg&%ei RESLERCHOM HRC&INMARnicAREE ligR(tB 4 kpyem

amer a , stores"the I1mage data, and transfers the
toragdier) dhiarprets MBDmeksges, 528 ro@es Hecinfergiajion contephak te

606, npt tral, 608, and. 1 ash/whi | 0BL,:640
PR 8 AP EBE OB H o frare St Bk Reyie,

606 pgQYitEs HOMLE Blas rdcefvesanadionga pariftictal @R0ice, mdres the
control 608 provides controls for rmna%l Hg | ens Q22.

(atagnd tiensfers torodats tnibeisysiem, coateller) thromBlHic CONPREIEFH AT,
éfg rdovi des controls for managi ng flash/white LED 624
BESPE f1ash brightness and duration.) Concl usion

[ 0005%] cExesIP hasdnie nthaxdira®ines affotrhatiqur efsemt thenvmessagsn

have been presented. The inventj qn i s.not Ii rrit(;.id o)

iMewestex Arpioutss IREEIEafABE0 eI HBe RdRNrl A8 kS

for purposes of illustration, and not limtation.

Al ternatives (including equival ents, extensions, )

vari api ons A diiahidbtariaterfate deviod atdroding de sdaiinh bgwherein

eq conbel adly reRbEa BRPTECE com: Has cobftapieli O the
E)%fifl%xét?alo?&?ﬁe alnhiefRads YRS idBirhati¥nt R Nthé heesegp entdipdeter

e I nvention. [00058] Al publications,
paddaid. s and patent applications nmentioned in this

3. A digital data interface device according to claim 1, further

comprising at least one communication link controller.

4. The digital data interface device according to claim 3, wherein

said at least one communication link controller comprises an MDDI link

controller.

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

controller and a USB link controller.



specification are indicative of the Ievel of skill of

those skilled in the art to which this invention
woentcassms and are herein incorporated by refePemas2106/042402

the sane extent as if each individual publication,

patent or patent application was specifically and

i ndi vidual ly indicated to1 e incorporated by

reference. WHAT IS CLAIMEDI'S: 1. A digital data

interface device for transferring digital presentation

data at a high rate over a conmunicatjon |ink,

conpr6.si ngThedigitelsdage irterfase slestce racersdingdo cipm 3 SsIgiBs
ds, f d . '
R R A R e iy e

EdHERIIBF £ldSa diREle NBR $@&URSharikk dokubeidyment mésagat i on
content of the commands to an appropriate nodul e

within the digital data interface device; a content
nodul g t ha ' r ' . [ i
ctored t ho Haffel s HbACANE RERMBREREY HRrein
GAMtat Qédse font Moa@Mmitdtiens dinkuctntalleo nomprses andllaDI link
control npdule that receives jnformation fromthe
paxtepdlgeandatdeast dctherdHix GoglPRe i nformation to a
control block of the peripheral device. 2. A digital
data interface device according to claim1, wherejin .
t he c@nt r oThendifsilabdate datnfecs daviesrapaeidans fordsn hewherein
cantrol. bl.ock. of the peripheral device and routes the
F%ﬁ@?‘f‘ﬂ%}fq?&}ﬁle{”&ef%caﬁé@%’age interpreter nmodule. 3. A
digital data interface device according to claiml,

further conprising at |east one communication link .
cont r 81 | er The dightad date giterfcaidevace grcaiding o Jaipy 8ewherem

accordj ng, to cl.aim3 rel id .

3Simanroapiogh of Pl S ElRe Hairids 2 BRk oRf camera
TR dofrbE flas® coftbd, Gihgk tTaD @dahigol] Bksoshrmceontiel;i and shutter
according to claim 3, wherein said at |east one

contmelni cations |ink controller conprises an MDDl |ink

controller and a USB link controller.6. The digital

data interface device according to claim3, wherein
10.  The digital data interface device according to claim 1, wherein

said peripheral device is at least one of a bar code reader, an image scanner, an

audio device, and a sensor.

11. The 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.

12. A digital data interface device according to claim 11, wherein

said message interpreter module further comprises:



said at | east one communications |link controller

conprises an MDDI link controller and a single |ink
woanoemsgiaangi ng acknowl edgnent nessages. 7. Thecdiugzdoai42402

data interface device according to claim3, wherein

said at | east one comunications |link controller

conprises an MDDI link co ol ler and at | east one

other link controller. 8. The digital data interface

devi ce according to claim1, wherein said periphera

device is a canera. 9. The digital data interface

devi ce cavuoandi biffarcopirallen enuplidebemgers siid coguRans buffer

bl pck of the. perij | ' - .
o B, oV ficBEGL BAE R REYIfS GO SETpbinh AR
&RBdaked froetho Somen@atibed linkg idersifist heamlid comnoind Mdsage

The digital data interface deyice according to claim
and dgieqtep new dTansastipn pRdimihe yald E%m;ms'm‘gfﬂeﬁ £1%%he of a
bar c r i ' j

and a3 HeRR R fer ph R RoRFRATE e ARG LA, and
aeconthngcitiondirk thatlreguihies dienflemiofl ontgemagesponsempsseges:
nodul e conprises; a nessage interpreter controller
ke cPRIBFYTaEORs gener at es nessages; a response
buffer coupled to said nessage interpreter controller
that buffers response nessages; and a conmand buffer
coupl 4d. t o Asdigitahdais agferfacet devinecacsprdinghior gpined 24 wherein

uffers incaom co d sages. 12, digi tal

i éﬁpﬁegmﬁgW#g% 58%%5g?nggﬁgﬂcfg@ﬁpTT,emhéggﬁndgggﬁﬁl
PRIAAEM | AhEERIRheY anRdddfetWidiey idatifel assciatedowithnd
buffer controller coupled between said commgg buffer
aonintand wessAgMIC enBiY PRGRT MR RISHDE PEES of fBatt qapHned
incon%ng command nessages from the comruni cati ons
95k dentifies a valid command nmessage and detects a
new transaction within the valid conmand nessage; and
a response buffer controller coupled, . between ﬁaid i

r esporide b} fegitah dafa interface device according to claim 12, wherein
the command buffer controller further comprises an error detection
mechanism that examines a predefined unique identifier associated with a
command message to detect one or more missing parts within a set of

command messages.

15. A digital data interface device according to claim 14, wherein
said unique identifier comprises a single bit at the start of a command

message.

16. A digital data interface device according to claim 1, wherein
said content module comprises:

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



the communication |link that regul ates the flow of
out goi ng response nessages to the comuni cations |ink.
wWQ2006A5gl4gi t al data i nterface devi ce accor di ngPCO/USk@B5/032402

12, wherein the command buffer controller further
conprises an error detection nechanismthat exam nes a
predefi ned uni que identif[?%ﬁassociated Wi th a command
nmessage to identify one or re mssing parts of that
conmand nessage. 14. A digital data interface device

according to claim12, wherein the command huffer

cont r @ Fagisteiu plaskr theb wisvess eperationdl rrsramgeteisc thaprptiect the
TRAAAN SR HORE R B R280 R PEAHE! 48 2L B Prlo R R
associ ated w a command nessage to detect one or
radte afd spic@npal msedutet hin a set of command nmessages.
15. A digital data interface device according to claim
14, wherein said unique identifier conprises a single
bi t aty;the ifal IR AL BB SR8 ing 1P clafin di6YWhdtei
dat a ierferf@?gglﬁe%tggn%ccorg?‘ﬁg to CT% m ‘i,a vvhe?ei neln
she wriccomtdesynhc ot enainbpfurthesscongprsesit ent buf f er t hat
stores data; a.read control nodul at, transfers data
£ r om SRS S SHERCh PR RN a1l BE A gRrRayed Sor the
?ehbﬁ’erﬁ%v%ﬁé%t%ﬁ&'tbﬂ@&ﬂ' e that manages the flow of
ata fromthe peripheral device to the content buffer;
anda regi ster block that stores operational paraneters

t hat affect, the havi pr. of .at. | . . .
conte ?}t& bu fl?‘ él?*o?lta? ﬁgt%r%%&faﬁ% ﬂ?vr%ff g%%%xddﬁg ?Oa%r?lf n{‘ ﬂgi’ \W/rhie &
anslweyandcsat contraTeabtugs futther Adnfiriies:al data interface
devi ce according to claim 16, whereiin the wite and

sync oBeRns ofornseamiaing sype rrudshpeoniased fgiflye fhey data to
S&'te?ﬁaﬁrLe"o‘ﬂJor‘%&r@dQﬂb%ﬁH@aﬁ%E all of the data received
fromthe :

19. A digital data interface device according to claim 16, wherein
the write and sync control module further comprises:
means for examining at least one of hsync and vsync pulses to

determine one or more data boundaries.

20. A digital data interface device according to claim 19, wherein
the write and sync control module further comprises:

means for inserting timing information into the data.

21. A digital data interface device according to claim 16, wherein
the register block is coupled to the message interpreter module to receive the

operational parameters.

22.  The digital data interface device according to claim 1, wherein

said control module, comprises:



peri pheral device to the content buffer. 18. A digital
data interface device according to claim 16, wherein
woOheowssase and sync control nodul e further conmpCrASs005/042402

means for exam ning sync pul ses contained within the

data to determ ne one or nore data boundaries. 19. A
digital data interface dey&&g according to claiml6,
wherein the wite and sync~control nodul e further
conprises: means for exam ning at |east one of hsync

and vsync pulses to determiinne roitni e norr nnorre

dat t a abpeiphesdlacentral blesk ompled @ gie apordeal abloRK bl Sose
doui . ¢ . .

BSRRS R R eroRice ARl o s SO drfe Mol 0Kk of
itRsgdriphe@l 8évite)@nd nf ormation into the data. 21. A

digital data interface device accordi o cl ai 6
wher eidnconfiel Fegiste Block cepmled o é%}émeélaﬂ%a{ ngfﬁég]%%@@a’f
[ I . ] . LV, rational

|§ glétg{rrlegtﬂg% lg.%lsg%gwf%%{dgjlegﬁftkg?l %g%rgp?lﬁgg rface device
according to claim1l, wherein said control nodule,

' ; I nt b led to.t
cont 9P b g RIGH IR Rip I BHer aper i (g iece
FEKERS cditprdiflo.control of the control block of the

peri phera deVice;.and a control register block
coupl edcanmrsmiessage iitpipester (CAON footecgvimekcontaands divm prd

th i st f [ i ph I
BRSSO E IR 16 kg oniied
liffefyréRae theVineSag&ONRId $outlig dhe dRfdTMAieS Sageent to the
interpreter (CM) for receiving conmands from and
genwpaaieioskesitbingbe pamaa guerfacgdsviGh> an MDDI Host to a

mast er. cont #e%r intdr L8 HRIEt (ié/%t%) tr@@eiﬁﬁé %ﬁﬁg@ da@om the

rout i rfy E{I%egai% or mat 1'on “cont to the“appropriate

kjagfela, Widriignthé @ agadste and niasfaitg feumage 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.

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; and

a peripheral device coupled to the interface system.

25. A mobile communications device according to claim 24,
wherein the interface system further comprises:
a message interpreter module that receives commands from and

generates response messages through the communication link to a system



a canera video interface block (VFE) receiving i mage
data fromthe canera, storing the i mage data and

wonrersdbgnsi ng the i mage data to the MDD Host pOrmsgies/o42402
an i mage data interface; and a canmera control bl ock
(CCB) for receiving information fromthe CM, and
routing the information tg,various control blocks of
the canmera and canera peri 6her als. 24. A nobile
comuni cati ons device, conprising: a system
controller; an interface system a Mpbile D spla
@intyiotlet, interpaets Al meNDRES, 208 ionifY Bt PaHIafipR coRga; of the
couples the systemc 0 : j ice:
SBaT GG P hARSHRRA G B el IR T RE Revice

i nt er § agemMBORIR thAbrecAiveDdith Gonpapriipleat]idovise dtwuitdie

according to claim?24, wherein the jnterface syst.e
fin enbiragrsor thes s e ebS Son e e SPBHE Uiraainen

ﬁﬁg@%ﬁes commands from and generates response nessages
’ough the communication link to a systencontroller,
i nt er pr edstrdl henodaks abyais reaiats r tforsatione fram otheatpespage

content of the commands to an appropriate le .
Watemmreter Rad Apget Ale dhpanstnder St e, pREE of 1R peper!
H?H e that receives data froma peripheral device,
sto

res the data and transfers the data to the system
controller through the conmunication link; and a

contrql nodul e that receives in L Qng:f ko 24
nessagé'in Py ‘%fPHEWH“?ﬁﬁ %éﬂgﬁga%% g?%gt?%knﬁg a’
GARE©! bl ock of the peripheral device. 26. A nobile
comuni cati ons device according to CI aim 24, wherein

t he péhd piriphenal dexiceeoERIHE? # SEBCIE; ra; and the
I nter ftl?ecﬁte% a%é S}rzgtérﬁ rthuJ&?eE c&ﬁﬂi@sfeis.ses:

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) that receives image data from
the camera, 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.

27. A mobile communications device according to claim 24,
further comprising:

a first casing;

a second casing; and

a flexible coupling that couples the first and second casings; wherein



a canera nessage interpreter (CM) for receiving
commands from and generati ng response nessages through
wanodéDBko4klost to a master controller, interprePCOESkins/042402
nmessages, and routing the information content to the
appropriate block within the camera interface device;
a canera video interface block (VFE) that receives
i mage data fromthe cane??; stores the i mage data and
transfers the inmage data to the MDD Host through an
i mage data interface, and a canera control bl ock QCIID
t hat_ r e¢6},y essrd A BhHBlldQRdfinRefatd eyspen iiplentaincd ay e
nmessage interpreter, and routes hgg ugﬁgngatigﬂk%gis
firaEdstigs ambiter otheblof dhe spftern HONERHET G Y T AiTePa
peripherals. 27. A no%?le conmuni cat i ons devi ce
conteinsadn My €6 GEIME2H further conprising; a first
casi NgiIBnsesARMLnTasdinkantinds Adress the SevblafovRlng hat
couples the first and second casi ngs; wherei none of
the systemcontroller and interface systemis
contained in the first casing and the other of the
systemcontroller and interface systemis contained in
the second casing, and the MDDl communi cations |ink
extends across the flexible coupling.



