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A Universal Multimedia Display Adapter Background of the Invention Field of
the Invention [0001] This invention relates generally to electronic apparatus,
circuits, and methods 5 for converting levels and protocols of video signals
from video source devices that comply with one of a group of video
transmission interface specifications to the signal levels and protocols of a
high definition multim&diaivestddeu(iHD bt )of @i sppéays Adsgite to a video
display. Description of Related Art 10 [0002] Current multimedia television
monitors such as cathode Bgctugreuligued tbeystakdisplays, and plasma
display are capable of accepting the radio frequency television signals from
the atmosphere or from cable distribution systems. Additionally, the
Fiehdilofibditnwentitors may receive "baseband" red, green, and blue
composite video signals with the audio from video sources such as video

[o§8fpete 154RRq | Qb%}%?@é\@qeg%%?%I@X%Qﬂ@ﬁ%%ﬁ’%ﬁ’rj&ﬁg,% *and methods

recorders (camco Isplay. Referring to Fig. 1, the video player 5 and

the vigeeopreiarEdeldld ARRNSIIbCHIS Hasehasl s REnOIRRD. RFcBIHBvices that

composite video signals with the audio to the multimedia display unit 15 for
presewotapiynyilhenddéa gasnparidédddtraaynaiksiopriovdtiastgpalsifibati aenpiye
with the IEEE 1394 high performance serial bus peer-to- 20 peer data
transH%INAIEYEl ape oifietioln o atiahslobriKnsevdimed irteiac ddbivakion.
These video signals from the camcorder 10 must then be transferred to
anotHEANGBVFER R IR R YWSIUROEHAl computer (not shown) for conversion to
the red, 1 green, and blue composite video signals for transfer to the
multimedia display unit 15. [0003] As digital television and high definition
Destavidion i Retat@ingrinore available,

[0002] Current multimedia television monitors such as cathode ray tube, liquid

crystal displays, and plasma display are capable of accepting the radio frequency
television signals from the atmosphere or from cable distribution systems.
Additionally, the multimedia monitors may receive “baseband” red, green, and blue
composite video signals with the audio from video sources such as video cassette
recorder, digital video disk (DVD) players or video camera recorders (camcorder) for
display. Referring to Fig. 1, the video player 5 and the video camcorder 10 transmit
the baseband 25 red, green, and blue composite video signals with the audio to the
multimedia display unit 15 for presentation. The video camcorder 10 may also
provide signals that comply with the IEEE 1394 high performance serial bus peer-to-
peer data transfer protocol specification or the universal serial bus (USB)
specification. These video signals from the camcorder 10 must then be transferred

to another device such as a personal computer (not shown) for conversion to the red,



the new digital video disk players 20 and similar equipment provide output

ports that 5 comply with the digital visual interface (DVI) 30 specification as

promulgated by the Digital Display Working Group. The multimedia display

unit 15 receives the DVI and audio signals 30 for display. [0004] As

comrgrieialaaachrRe iglevie aitibasigrgrafectanbightd el ionisigiial display unit

transmission, equipment manufacturers have cooperated to create the

specitigation 10 for the High-Definition Multimedia Interface (HDMI) to

describe transmitting digital television audiovisual signals from DVD players,

cable television set-top boxes and other audiovisual sources to television
[0Q@83, projectdisligial érirvisianerndiBgiagelinipmietansiey Rrgergingigore available,

multi-channel audio data and can carry all standard and high-definition

conslif A SIEhHERAS ISR 2P FASMEIRIURA SR PEAAP P5TRERRAIS that

nStmCt EICEHENILS VIded fLfhits: 1 abo
oo R A AR e S SRR asfebBtfea by e
HDMb R0l SR SR IRiSQ BOUPICARS Wik 5@ QYR AP Wt §3048:80s the DVI and

connectors. The HDMI cable and connectors carry four differential pairs that

makeaugidsghsansdin dipiayized Differential Signaling (TMDS) data and

clock 20 channels 45a, 45b, 45c, and 45d. These channels 45a, 45b, 45c,

and 45d are used to carry video, audio and auxiliary data. In addition, HDMI
[0gadlles and ésrmrsntetciabang aalititel elasio (DBCNigratateicstig defD D Stpital

used for configuration and status exchange between a single Source 35 and

a singRNSHRIQ, TAEIBPEOH A1 ERFISIRRP YR CRBRREAtShiPdi Rated dirRasHication

e L8 R A
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useddidhauiREALR] G0RSR TrRaUeRSGYT etREeprRIQbAaAd other video displays.
HDMI can carry high quality multi-channel audio data and can carry all standard and
high-definition consumer electronics video formats. Further, HDMI can also carry

control and status information in both directions.

[0005] Referring to Fig. 2, HDMI system architecture is defined to consist of Sources
35 and Sinks 40. The HDMI source device 35 communicates with the over HDMI
cable and connectors. The HDMI cable and connectors carry four differential pairs
that make up the Transition Minimized Differential Signaling (TMDS) data and clock
channels 45a, 45b, 45c, and 45d. These channels 45a, 45b, 45c, and 45d are used
to carry video, audio and auxiliary data. In addition, HDMI cables and connectors
carry a digital data (DDC) channel 50. The DDC 50 is used for configuration and

status exchange between a single Source 35 and a single Sink 40. The optional



recovery on the three TMDS data channels 45a, 45b, and 45c. Video data is
carried as a series of 24-bit pixels on the three TMDS data channels 45a,
45b, and 45c. TMDS encoding converts the 8 bits per channel into the 10 bit
DC-balanced, transition minimized sequence which is then transferred by the

transguienhersadaliynid eshass (themainabs pateieés Rigitseper qinebriagkions
period. [0007] Video pixel rates can range from 25MHz to 165MHz. Video

formastwatin adlteftive lew @BEMBIE e syal BroMicts foraNiESG) axairdyenent.
transmitted using a pixel- repetition scheme. Up to 24 bits per pixel are
transferred. In order to transmit audio and auxiliary data across the TMDS

[08B@Innels 45\49‘@58,5@1%%89Hm%ﬁ@éﬂjﬁsipbﬁﬁﬁéﬁgtﬁﬁﬁwpﬁ gredpres TMDS
attain the hi%her reliabilit%lPr%giJired of audio and control data, the data is

protetts RANEIR &rvar Sahr b iCodd e F RO i) BRF b A Bpied At DS

© Do IR e L B I A R o e
DisplaydentibhatiomRala (Rl BHRR:HIRIERER 15 SAlAREMARL] Adfh is carried

order to 20 discover the Sink's configuration and/or capabilities. [0009] The
audimandwitsniganesiéseo P Weoprap MDD gitah \deemaia shigitab audiasc.
such as an MP3 coded audio files or composite analog video with analog
audid MPFaamitieg donydstsh o rittselevidienrsiging. tarHEr b fedelenvideo
such 3 as from a camcorder or an older video recorder must have an adapter

to coRfIFIARMRE AEMESHEBRR M IPReereaRAlprERrRk hedrTRItRESS serially

TMDS data signals 45a, 45h, and 45¢ formatted to the HDMI specification t
9 ided SN S HALHE BEpR RIS S Eh10] U: S, Patent

Application 2002/0005863 (Nagai et al.) describes an image-
ofFASMItindRige, ?%F%tg$8aqer(¥lr?§eq ; Mﬁq@%@ﬁ%éﬂnw%?'%ae%ef%‘éf&ﬁ{h
circuit for separating transmitted parallel image data into even and o ata.
Two pagaligdtow 25MHz (e.g. 13.5MHz for NTSC) can be transmitted using a pixel-
repetition scheme. Up to 24 bits per pixel are transferred. In order to transmit audio
and auxiliary data across the TMDS channels 45a, 45b, and 45c, HDMI uses a
15 packet structure. In order to attain the higher reliability required of audio and control

data, the data is protected with an error correction code and is encoded using a

special error reduction coding to produce the 10-bit word that is transmitted.

[0008] The DDC 50 is used by the Source 35 to read the Sink’s Enhanced Extended
Display Identification Data (EDID) from the EDID read only memory 70 in order to

20 discover the Sink’s configuration and/or capabilities.

[0009] The audio and video is generally a DVI compliant digital video with digital
audio such as an MP3 coded audio files or composite analog video with analog

audio as transmitted in a base band television signal. Other sources of video such



serial converting circuits convert the parallel even and odd data to two serial
streams. A device allows a user to select the resolution mode for the image

data to 10 be transmitted. A switch applies the transmitted parallel image

data to one of the parallel-serial converting circuits upon selection of the first
resolg§enmadamidotd svdichh apfieadee rsansid tiags paaadelinagadiatacdhiaply with
one-phase to two-phase converter circuit when the second resolution mode

is selibetetDNOGhetilicaBoPaiEe ppiveattorZH0004987E (EYDS patwisigsads 45a,
cable and 15 connection with integrated DVI and IEEE 1394-2000
capabitieddriecdaprarediflieiie MarRekit AIPRignAfeaadEEgio for the
1394-2000 signals over a single cable. A standard DVI cable and a DVI
connBWBMEEL L8083 Hildrite a DVI interface with an IEEE 1394-2000
interface. In the preferred embodiment, DVI data is transmitted over the first
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chanpglssmhn fLaieTahiced PV GoNBeFEY é%H@?H&%QM‘t@EQB%%EOc%&@{Br circuit
the DVI digital signal lines corresponding to the first TMDS link to a DVI

receiugrseipavitiog & dhgittan pandies aiieyl, casapiyr epeiatindoddraste sTefarallel-
1394-2000 signals to or from the DVI digital signal lines corresponding to the
seconemaMD®/értkogocanuiBEBNV894E 2008 | fhréacendiwidid&adh tonpeidsibr

at either end of the DVI cable then is in communication with either a DVI
transPHiBRIPEiréufeics PR aLIvEl BiIREIRCHECABpPbIvaIEadedsRiRfITGaR data to

he DVI vid i Is, and al ith IEEE 1394- 2000 .physical i f
ireu e B A WG PRI F 5608 Uit pe 2 I3 e of the
6,600 1474 SAURPCLASSEHNSA A NG MOOLEL SN HEYRD, Sl TR 0 e

selects one a group of signal interfa om a computer system to either an

analag,AispipyIRisard g deRia\p AR Videg Stanalh e et aph a3 dligitab forasat
and in analog format are supplied to a circuit that multiplexes the digital
signadonverter circuit when the second resolution mode is selected.

[0011] U. S. Patent Application 2002/0049879 (Eyer) provides a cable and

connection with integrated DVI and IEEE 1394-2000 capabilities. The cable is
utilized to transmit DVI signals and IEEE 1394-2000 signals over a single cable. A
standard DVI cable and a DVI connector are used to integrate a DVI interface with
an IEEE 1394-2000 interface. In the preferred embodiment, DVI data is transmitted
over the first TMDS link, including channels 0-2, and IEEE 1394-2000 data is
transmitted over two twisted pairs within the second TMDS link, including channels
3-5. Preferably, a DVI connector routes the DVI signals to or from the DVI digital
signal lines corresponding to the first TMDS link to a DVI receiver circuit or a DVI
transmitter circuit, as appropriate, and routes IEEE 1394-2000 signals to or from the

DVI digital signal lines corresponding to the second TMDS link to an IEEE 1394-



and the analog signal. The circuits generate an appropriate analog or digital
output 10 signal for the display. [0013] U. S. Patent 6,535,217 (Chih, et al.)
teaches an integrated circuit for graphics processing that includes a
configurable display interface. The circuit includes video graphics circuitry, a
data 2oo0 e fHae STRIGRIEhEH ediine e KNy aitnof tegiBersabideneitiRan
graphics circuitry produces video data that is formatted to drive a display. 15
The dataremdoaldrn svipenitisly €O leanntitte nvideoitgraphivd ety caadit, as
encodes the digital video data to produce transmission data. The
transAPRSIBAXSRE isamEN iFatadee Y thidaassmaisienErIEGi Mo pa &S 1394-
coupled to the data encoder. The transmission circuitry combines the

transhTSiBAYE4E WBRREHEET S P A TN Feltib el PG ROgRgaRs:

included in the integrated circuit. The transmission circuitry 20 transmits the
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IS configured using additional registers
ncludoe f RIUGAIAIALEIL e LORAEr SoRAFIL #2245 750 LA sem
a communication channel and interface devices for bridging computer
interfaceithusas.ahb® geprp begesgadistprinpuienibdotsgiage tas asdnadigital
second computer interface bus. Each of the first and second computer
interflacendiasebinavelaiomissaod papalied inudtiplexi dhatidretplexea theglifiialssignal
and operate at a clock speed in a predetermined clock speed range having a
minirA0fhiGoRAAEEIGHHd HREKFH RS RISERR BEPPS RIS P02!8Y phthgital output
6,216,185I iCh%}deiﬁribes a personal computer system that has physically
sepa?éqgau i 8' Ahterconnection between the units. An attached
computing module (ACM) contains the core computing power and

[ogg%gfonmenbf%.%ﬁgm RUSE ,Lii%r(c% RCHPLEIAlA9MRIl t@g@?ﬂ&&%&ﬁi%?%‘fgphics

er supply and primary input and output devices for omputer syste
To fopra RRGRGERHOIRRILERIRESHfigurable display interface. The circuit includes video

graphics circuitry, a data encoder, transmission circuitry and configuration registers.
The video graphics circuitry produces video data that is formatted to drive a display.
The data encoder is operably coupled to the video graphics circuitry and encodes the
digital video data to produce transmission data. The transmission data is then
provided to the transmission circuitry operably coupled to the data encoder. The
transmission circuitry combines the transmission data with control information that is
retrieved from registers included in the integrated circuit. The transmission circuitry
transmits the transmission data over a plurality of differential signals, where the
swing amplitude of the differential signals is configured using additional registers

included in the integrated circuit.

[0014] U. S. Patent 6,345,330 (Chu) details a communication channel and interface

devices for bridging computer interface buses. The device bridges a first computer

5
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10 system, an ACM is coupled with a PCON. The plug-in module design of
the ACM, and the concentration of high-value components therein (both in
terms of high-value hardware and high-value files), makes it easy for a user
to transport the high-value core between multiple PCON's, each of which can
enjoyraeitdativaly iy aesicohiecsrnperniradnaceliusisers Icarenedirpdiadsecond
environment in a small, portable package 15 also makes it possible for large
orgacizapotes toteéaierbusesves/catldsrdred adhzanghs nuippl@bhaddregritata bus
systems with greater efficiency. Summary of the Invention [0016] An object of
this iH0BRAOH RPESFPIAC'ARNFRIRACE adapisratniorl elee sheed Kpaghaving a
havin ifiignal levels and format com_g[?}liant with one of a plurality of video 20

[

transiNG S ARFERRE SR AOR GHEHENE URFESRRGTal compliant with a high

definition multimedia interface for display upon a video display. [0017] To

[og%%‘; mplish gt L‘?ﬁtﬁﬂ?b‘??ﬁ%&gﬁféﬁéﬁj ﬁ%&?ri%%é%t%%%ﬁﬁ E’M?eﬂ% OJ})QBW {hat has

. r
In communication wit VICES WNEereny one sour evice IS

seleqipgsteniosddartie e sipaRinfeRhRE N6 ML P i aCFRRISMARAched
signals that comply with one of the plurality of video transmission interface

specifmaponsg rhbeuletoxag ashagiey hutbeeasnpEdiyg pewelegiokivironment for a
communication with the input ports to select one of the input ports to provide

the videapsignabiiond peladirsd BamotedRICONE C(DTHIBS Me powtansizatioand primary
device is in communication with the plurality of input_géc))rts for receiving and

retaitiRYtABL RIS (VAT 58 NG T MY PR In bR IRpTaRtaPGIRHARR] computer

10 ODEST A RO GRS ECHTRRIA A F S oI RAVAA EhAC:

iﬁﬁﬁfgﬁﬂﬁg@%ﬂ&%ﬁ&%@&W&%Qﬁ‘fevégﬁ%éﬂ%ﬂ@ WP YBRGSIERAL 1 high-value
hardware and high-value files), makes it easy for a user to transport the high-value
core between multiple PCON's, each of which can enjoy a relatively low cost. The
concentration of a user's core computing environment in a small, portable package

also makes it possible for large organizations to perform moves, adds, and changes

to personal computer systems with greater efficiency.

Summary of the Invention

[0016] An object of this invention is to provide an interface adapter to convert a

video signal having signal levels and format compliant with one of a plurality of video
transmission interface specifications to a video signal compliant with a high definition

multimedia interface for display upon a video display.

[0017] To accomplish at least this object, the interface adapter has a plurality of

input ports in communication with source devices whereby one source device is



with the high definition multimedia interface specification, format the video
signal to the voltage levels and format of the high definition multimedia
interface. The interface adapter further includes a transition minimized
differential signaling driver in 15 communication high definition multimedia
formatrictechid plifyianthbufigsdreyride e asigoattie pRmpBERCacsERINIBISignals
definition multimedia specification for transfer to the output port. The output
port ttzaisioip theithides sighal phuctity pifammiep with gmés sghrdefincgospecifications.
multimedia specification to a video display. [0020] The interface adapter
includ&8 AreaRaradnpier PEHIRT BaRMIOHICSIRICRIPR M OCEHRIBHCORREO B EIPUt
to accePt an analog video signal. An analog to diﬁital, converter is in _
comMBIR SR HE NG 8%&3%%&?@‘?88& e MHELNEINY TRk 6 Lghad
and conyert analog video signal to a digital video signal. The analog to
> digit;ﬁ%cugﬁégﬁ@rgles' in communication with the high definition multimedia
formatter to 7 format the digitized analog video signal to the voltage levels
o4} format of $hechighisiefinitiypwilimediadtiadass, RA2HeTHBNS G E5Hut ports
adapter also has a digital video interface port in communication with a digital
videddntetieiom yiged re@iniey tthsasedesyy digibakeiren finterdasgnadan cosighaice
for transfer to the source selector for optional selection for transfer to the
outpwifotheavidptidsioanistienvidedadis plegifitiag dnterfalcieatteptisieadditiahally
has a hifgh definition multimedia interface input port in communication with a
high BefiRftidh multimedia interface video source to receive a high definition
multimedia interface video signal for transfer to the source selector for
ional selection for transfer tg the .io_output for fransmission to the video
010Gl (00A SRRy VRS BHLR g6 5 AL STt N
COMRLAEA B RSHAN AR SO BRINSR! LS ERBES SRAEITC AN, DR SBnpiance
serial bus specification, a personal computer memory card specification, a
advapgadrritfaghmeitition multimedia interface specification, format the video signal to

the voltage levels and format of the high definition multimedia interface. The
interface adapter further includes a transition minimized differential signaling driver in

15 communication high definition multimedia formatter to amplify and buffer the video
signal in compliance with the high definition multimedia specification for transfer to
the output port. The output port transmits the video signal in compliance with the

high definition multimedia specification to a video display.

[0020] The interface adapter includes an analog input port in communication with
20 analog video sources to accept an analog video signal. An analog to digital
converter is in communication with the analog input port to receive the analog video
signal and converts the analog video signal to a digital video signal. The analog to

digital converter is in communication with the high definition multimedia formatter to



specification, a flash memory card specification, and high performance serial
bus 15 peer-to-peer data transfer protocol specification. Brief Description of

the Drawings [0023]Fig. 1 is a block diagram of a multimedia audio/visual
system of the prior art. [0024]Fig. 2 is a functional block diagram of the High
DefinisionaMuéingitia drigsiage/idebMhareh iiesiieagé teedrsian@rbrmat of the high
20[0025]Fig. 3 is block diagram of a multimedia audio/visual system of this
inverntesimitj00 28] Figedissimtkoytkediagram of the display adapter of this

invention. 8 [0027] Fig. 5 is a block diagram of the High Definition Multimedia
Interface (HDMI) of this invention. Detailed Description of the Invention [0028]

[06%H audio/visisalnisdrrsceiagigiaicoNaisfadiativheadRiIaEsqR Paf B EeraakIcation

5 of which accepts multi&le video signals from video sources haviﬁﬁg%i?nal

level&'4ha HHANLBORIRIRREMIEORY UFS [APLfty LR HBLB' tsReIkalane video

i”terfﬁgﬁaﬁl‘?&c@% O é“éo%fré@%éﬁ‘&%P%rrt%pﬁo%%{Fgé?e%EBrf{c?ft’gﬁﬁgﬁfl Sthe

and thén convert the video Sighal 1o a video s gnal compliant w or

displaviiaeR rddsAisdish AV nERRIRI ARBICHESH It S8 'SR L VidRABIHIF has a
and the places in a 10 synchronization device at with timing signals in

keepiighvdgtirihies elatieddildeeesais agput peraudiotvisual datierfadeh adagtetefinition
then retrieves the video signals from the synchronization adapter with timing
signaiuttimedmnipisrfadth \tiole ¢ kukiteytoaesevethdighDiefirdpecificitoedirtirierface
adapter then formats the video signals to comply with the HDMI specification

for tryleSIRRIGHA 1oy tRNGIBEE dispiayrosSRIBS] RERRMINOA RSIERYCS fBf tanTiss to the
detailed di?;cussion of the au io/viﬁual interface adapter of this invention.

The SYHENRUEIRRECE KyksiX fB(?“ﬁB anut ports that receive video

signals from a personal computer 145. The types of the

[0022] The plurality of video transmission interface specifications comprises a
peripheral component interconnect specification, a universal serial bus specification,
a personal computer memory card specification, an advanced attachment
specification, a flash memory card specification, and high performance serial bus

peer-to-peer data transfer protocol specification.
Brief Description of the Drawings
[0023] Fig. 1 is a block diagram of a multimedia audio/visual system of the prior art.

[0024] Fig. 2 is a functional block diagram of the High Definition Multimedia Interface

(HDMI) architecture of the prior art.
[0025] Fig. 3 is block diagram of a multimedia audio/visual system of this invention.

[0026] Fig. 4 is block diagram of the display adapter of this invention.
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video signals transferred from the personal computer 145 are those formatted
to comply with the universal serial bus specification (USB) 146, advanced
attachment 20 specification (ATA) 147, the peripheral component
interconnect specification (PCIX) 148. The video signal may also transferred

[0 a persenplRnapbek Aegiary sfard sRecHigalioon (RGONE4h aslaatReqamoMI) of

150 on a PCMCIA bus or from a flash memory card 155 one the memory
card tussin&htiEramples of the flash memory card is the XD-Picture cardtm
from Olympus Optical Co., Tokyo Japan, the SD card and Smart 9 Media
Card from San Disk, Inc., Sunnyvale, CA, and the Memory Stick (r) media
adapter from Sony Elegjgpqies: hazeSHbRISHM EmARGEEr video source is a
camcorder 135 that has incorporates a bus 140 that adheres to an IEEE
1394 specified high performance serial bus peer-to-peer data transfer

[0#8tocol. 5 [HBBEHFRE SHAIYNFERSFIRRARLRICHHUD BY SHOMASHASH SR RIS each

that accepts a contnectif%n 125 that.transmits thg red grreerh blue com Cfsite]
. 0 weéjlc cc%p S mu |%Ie video s‘g[mas,t rom.al eo source a.j{b‘g S| n% evels and
video and audio from a  source Such as the video camcorder a e

videqJape OLSUSKiRIANAIHR: 6 Y HEARIPYETSHGR A5t RYDh AAes 20 is

connected through the DVI or HDMI interface 130 to the input port of the
audiglvisirldfiéasacshadrpieidf pbrdG93a ik ctée Byl vis ualiie Hagenhen convert

adapter 100 has an output port that connects to an HDMI connector and
cableHbbded sigisahibtaeitHoMigivahcattedantedrs gD totldés pléigegpdisplageo
115. [0032] Refer now to Fig. 4 for a description of the structure and function

of thélisai HispRRRIGEPESIHITED IR tFRICHOE MR THBAHD (REJPRSPATRter

100 has a PCIX 15 input port 212 that receive video signals from the PCIX

bus PYECHVEBIAPIEYGH 2BHERIANRL R R T LRI T4BS FRISKLA Wi
port 20 Conﬁ%te‘&' 3AnS A TAteRs Al MIGHL Adanter cannectediiQrom the
the PCMETA blis % ) 2 Hash memory eRrd adeap{er connected to the

memgry GREHiPabh 20 A BRRJ 3R/ A98RIEEomply with the clocking rates of the

HDMI specification. The adapter then formats the video signals to comply with the

HDMI specification for transmission to the video display.

[0029] Refer now to Fig. 3 for a more detailed discussion of the audio/visual

interface adapter of this invention. The audio/visual interface adapter 100 has input
ports that receive video signals from a personal computer 145. The types of the
video signals transferred from the personal computer 145 are those formatted to
comply with the universal serial bus specification (USB) 146, advanced attachment
specification (ATA) 147, the peripheral component interconnect specification (PCIX)
148. The video signal may also transferred from a personal computer memory card
specification (PCMCIA) adapter card 150 on a PCMCIA bus or from a flash memory
card 155 one the memory card bus 152. Examples of the flash memory card is the
XD-Picture card "™ from Olympus Optical Co., Tokyo Japan, the SD card and Smart

9



connected to the bus 140 that adheres to an IEEE 1394 specified high
performance 20 serial bus peer-to-peer data transfer protocol. [0033] The
above input ports 202, ..., 212 are connected to the interface driver/receiver
circuit 240 that converts the signal levels of the above input ports 202, ...,

212 g daf levelsnars eniablscin thesdisniox adaRtehREOMERES] ditk 22hedia
The 10 micro control unit 220 has associated a read only memory 230

containipgenoasSuly Bregranicp e ssaodirg@ad. asantenyaecassurce is a
memory 235 for providing data storage space for the received video data
from chenedroee 13pubpidres 20Rrpor&e2 a Phe idhaiaiie22btprvIBES thed4
necessary clocking signals for the appropriate 5 extraction of the video data
signatBFFHIRCRI ViBRUCETBRRIS REEBIUE PSR RSV IARIRRtLsYoco! 212,

The interrupt controller 245 receives interrupt signals for controlling the flow
id ignals. thre the displ d 100. [Q034] U
o o B e R B
m'Cr%&ﬁﬁ‘é&%ﬂ%@%ﬁaﬁéﬂ%ﬁéhﬁé%%”aFe%ﬁf WRHEGANEE L2 Qudio from a
acquire 10 the video signal from the selected input port 202, ..., 212. The

videasggiceis b as IRNGigsEeehRdha Uit ANanRe0riésadd8ridrRpRFER 810, A

stored in the buffer manager 250 under the control of a timing signal that
complieésonthyspsuificasiarDéDtplygeleeted kypuigotd 203ugh, (22D V008 5|DNe
video data is then transferred to the HDMI formatter 255 employing a 15
timingnsiciaeg i wolg iz intabtheavdiopasift dieradhadapfi i lib@erface
255 then formats the selected video signal to comply with the HDMI
ecification and transmits the HDMI formatted video signal on the HDMI

10 003 Hnector ARRRCHSIOMEIR MRE RS BRIBIADA 185 B SBIPHhBHON FapRste o an

adapier, 00 funher s an ippyltport 216 113} acgepis @ 20 conneetion 125 .
that transmits the red, green, bite compaosite video and audio and a

video display 115.

[0032] Refer now to Fig. 4 for a description of the structure and function of the HDMI
display adapter 100 of this invention. The HDMI display adapter 100 has a PCIX
15 input port 212 that receive video signals from the PCIX bus 148, a USB input port
208 connected to the USB bus 146, the ATA input port 204 connected to the ATA
bus 147, a PCMICIA adapter connected to the PCMCIA bus 149, a flash memory
card adapter connected to the memory card bus 152, and an IEEE 1394 adapter
connected to the bus 140 that adheres to an IEEE 1394 specified high performance

20 serial bus peer-to-peer data transfer protocol.

[0033] The above input ports 202, ..., 212 are connected to the interface
driver/receiver circuit 240 that converts the signal levels of the above input ports 202,

..., 212 to the levels acceptable by the display adapter micro control unit 220. The

10



DVI/HDMI input port 214 connected DVI or HDMI interface 130. The red,
green, blue composite video and audio signals from the input port 216 and
the DVI or HDMI compliant signals from the input port 214 are transferred to
the HDMI interface. The source select signal 260 is activated to indicate

whicln@frgheoviele o slatesiaalsiptmiel besanvarefdn dRe 23D bbntampladtessary
video signals for transmission on the connector and cable 155 to the video

displayogidn [0@8€ET hedstiguature samdidunatiosssintkenbti) RAS Hoe hanading drta
255 is shown in Fig. 5. The video data 300 from the selected input port 202,
.., 2EOIEURPRICH &Y teFe T YRIiMiga foeRia OBt M aRRECHBUIINE #the - 212.

buffer ma_ne\a)?er_ZSO. The buffer manager 250 acts as a simultaneous

read Wt W6 PEH MEmBIOVEIRUIP R ABTE R FIGSK heL0381S R8N G ApPropriate
| ' N is wir ff :
M BRI 550 .

HDMpiniepsies 2520 cresdes aRRMhgIpeshaiacissstar dmmerrignabhlis for

for the reading of the video data 322 from the buffer manager 250 to the
HD Mt ofaranmigeih 8 2bwidiend Dk daigraike thdaighanstaigim el agee Isary
protocol and timing for the video data 325 to comply with the HDMI
specification. [0038] The red, green, blue composite video and audio signals
(0B84 are recélped dietarminingatic glesiredsaerceimpodite aliye dmuitapatie 2f2ut .., 212,
port 216 and applied to 15 the analog to digital converter 330 for conversion
to digh&IMieOFSYrRARNTREQ YRS e BIEIC 2 FpNEH RS ehETHABRAI 8 Hh Rtagquire

mind B AT Lo RE OBBL T bRt o S HOMT RS RLas 55"
s the UL 6 SRMKER IR HERULSH I8 BVHOM: o8s30

are recelveé%rom the DVI or HDMI input port 20 214. Since these signals are

alreaghy caePbaptumtbriite oMb IsRecilisadcsdhaVinienalsire as uBseiiehtion of

the HDMI video signals and acceptable on the cables and
the selected input port 202, ..., 212.

[0035] The video data is then transferred to the HDMI formatter 255 employing a
timing signal that complies with the HDMI specification. The HDMI interface 255
then formats the selected video signal to comply with the HDMI specification and
transmits the HDMI formatted video signal on the HDMI connector and cable 155 to

the video display 115.

[0036] The HDMI interface adapter 100 further has an input port 216 that accepts a
connection 125 that transmits the red, green, blue composite video and audio and a
DVI/HDMI input port 214 connected DVI or HDMI interface 130. The red, green, blue
composite video and audio signals from the input port 216 and the DVI or HDMI
compliant signals from the input port 214 are transferred to the HDMI interface. The

source select signal 260 is activated to indicate which of the video data signals is to

11



connectors of the HDMI specification), they are transferred directly to the
source selector circuit 335. The source select signal 260 as generated by the
micro control unit 220 determines the source of the video data for display.
The selected video 12 data is transferred from the source selector circuit 335

to theyd tansisiesuinimiretIPddespniial\idg b ligea(d MR aRsiotiten 33 connector

[0040] The Transition Minimized Differential Signaling (TMDS) transmitter

335 @ndlizbietheSconergidenafishyitieo signals to drive the HDMI cable and

connectors 5 155 that carry the four differential pairs that make up the

Transition Minimized Differential Signaling (TMDS) data and clock channels
[0838a, 345b,TBe50r st Ba8d fUmpiie ARha WM B ey facese U s Baa in Fig.

are used to carr% videq, audio and auxiliarg}ﬁlata. 0041] In addition, HDMI

connBotbPE XA RAA1E 108 TEaike salfsied AU R9BE970 chatrdp 3SR from

mertie et e P AR PR e 80, et
(CEGHig3P5 aIdas BighiASI AR IhBIRIIONHAEIWRRH AN where the

various audiovisual products in a user's environment. The DDC 350 is used

by theideddAtarsecfsroenahd seleead ihput pivil BDnk's  2nhas egtéxteniseduffer
Display 15 Identification Data (EDID) from the EDID read only memory 370 in
ordemergigebie \wih HP MichintestiBésgcdatiyaigtid 3 Hndreatededlitiestimer circuit
[0042] The receiver 360 of the HDMI Sink 365 receives the HDMI converted
videc?Sigridle HEMtheerienm Lesiheridt SantPMn st ieatdnasiinng signal

10037 I SR A A2 By MM Lo A R B
2 i ARQUS! YA 1B PIBGHIRS ~BEOBUA) ARSRSS (RBEHOTRIRGLB) and tming

method for converting a video signal having signal leve
complipanjibedbkirle2s to comply with the HDMI specification.

[0038] The red, green, blue composite video and audio signals 305 are received
from the red, green, blue composite video and audio input port 216 and applied to
the analog to digital converter 330 for conversion to digital video signals. These
signals are then applied to the HDMI formatter 325 for conversion to video data

signals that comply with the protocol and timing of the HDMI specification.

[0039] The output of the HDMI formatter 325 is the input to the source select circuit
335. The DVI/HDMI video signals 310 are received from the DVI or HDMI input port
214. Since these signals are already compliant with the HDMI specification (DVI
signals are a subset of the HDMI video signals and acceptable on the cables and
connectors of the HDMI specification), they are transferred directly to the source
selector circuit 335. The source select signal 260 as generated by the micro control

unit 220 determines the source of the video data for display. The selected video

12



video transmission interface specifications to a video signal compliant with a
high 13 definition multimedia interface for display upon a video display. The
plurality of video transmission interface specifications includes for example a
peripheral component interconnect specification, a universal serial bus

specifigatiomansiersenad SoMpYiRrcaeReyGacLRRBG ic Ao, aitiadraneatized
attachment specification, a flash memory 5 card specification, and high

perfoiffarseigkSighblisgp@dbs)pemrsdateitiZdisfer protocol specification. The
method begins by providing a plurality of input ports. Each input port is in
communication with source devices that transmit video signals that comply
[0QAH one of tHee ditAaHItPBMNIdENZRERYHALXIOA RignHies SPYBIf Hione)Itenad3sf
the inf)gut%grts Is selected to_receive one of the video signals. The video io

signd | BUFE 6 SRR NGO SR8 Gl AR HEN gabgapd connectors
; descybed, ahaye Basesl PRAING.SianAlS i comelanER W A e

transmission | € Speciication to which the video S|gnal conrorms.

retaingdeyidRaISHIRlIS AN DfHREIeshH QIBdhenAIGTBRNY ARV isey B2 diniPaasd.

signal in compliance with the high definition multimedia interface
specifisesiophdieidessignsh jstsen fninsatedite tbedld valqgatayelsdndnd
protocol in compliance with the high definition multimedia interface, and
transauitibaryalat¥ideo display. [0044] An analog input port is in
communication with at least one analog video source to accept an analog
video signal. The analog video signal is received from the analog ir(g)ut port

[08fhH convertBPesiiig tad VHreh_eGHUE %Qﬁi@'ﬁiﬂé@ .ﬁﬁréii%"g?z@i@'iﬁh 13 e
0 oo L ERE [0CHeT 1 MO Pk AU Ailes e e
e R SRS i
Control (CEC) line 355 provides high-level control functions between all of the
various audiovisual products in a user’s environment. The DDC 350 is used by the
HDMI interface 255 to read the HDMI Sink’s Enhanced Extended Display

15 Identification Data (EDID) from the EDID read only memory 370 in order to discover

the HDMI Sink’s 365 configuration and/or capabilities.

[0042] The receiver 360 of the HDMI Sink 365 receives the HDMI converted video
signals from the HDMI connectors and cable 155 and restores the video signals 385

and audio signals 370 for transmission to the display.

20 [0043] In summary, the multimedia display adapter of this invention includes a micro
controller unit that executes a program process for performing a method for
converting a video signal having signal levels and format compliant with multiple

video transmission interface specifications to a video signal compliant with a high

13



10

15

20

driver then amplifies and buffers the video signal in compliance with the high
definition multimedia specification for transmission to the video display.
[0046] A digital video interface port is in communication with a digital video
interface video source and an HDMI interface port is in communication with

an Hadhivisle mblmasaee intdeavidre gignalsupth e orivedilpay dighalpvifgfy of video
interface port and transmitted directly to the video display. [0047] While this

inveritmrsimgssioeantgéatie waehifichtons adudesdobexhwitle agieripheeat@ohgonent
preferred embodiments thereof, it will be understood by those skilled in the
art thi8SFaADIRCE ARPRIEEAIIP o ft BINE S 8RS aHRIE ISR PR EIGRIRMHD BEERAPAH RGP Uter
io from the spirit and scope of the invention. 15 15 Claims 1 1. An interface

adapfl TP CorRIEPRRGIfiey Qi A0 FRAAREPSGHARIER. ShRFSAIED A ARR iR oY

o SULEA SR RO s et Ac

ﬁgonpﬁotﬁé@?&@iﬁ‘@i%n SAHdMRERRERERBY PRHIRINNY pRIRIH SR iAok,
Each input port is in communication with source devices that transmit video signals
that comply with one of the plurality of video transmission interface specifications.
One of the input ports is selected to receive one of the video signals. The video
signals are retained in a memory devices such as the buffer manager described
above based on timing signals in compliance with the video transmission interface
specification to which the video signal conforms. The retained video signal is then
extracted from the memory device with a timing signal in compliance with the high
definition multimedia interface specification. The video signal is then formatted to the

voltage levels and protocol in compliance with the high definition multimedia

interface, and transmitted to a video display.

[0044] An analog input port is in communication with at least one analog video

source to accept an analog video signal. The analog video signal is received from
the analog input port and converted to a digital video signal. The digitized analog
signal is then formatted to the voltage levels and protocol in compliance with the high

definition multimedia interface.

[0045] The HDMI formatted video signals are transferred to a transition minimized

differential signaling driver. The Transition Minimized Differential Signaling (TMDS)

14



14 15 16 17 a plurality of input ports in communication with source devices
whereby one source device is selected to provide said video signal and each
of said input ports accept video signals that comply with one of said plurality
of video transmission interface specifications; a synchronization device in
comratie ian aiislifiee ahdralitiens inpuideartigitl ireeaivbnarRadvietaiimgyh
said selected video signal based on timing signals in compliance with the
videalttmisoni ssitimatiafspecgpatiic &tidratemwisibn saitie/ideeosiimdy .
conforms; a high definition multimedia formatter in communication with said
synchronization device to extract said video signal with a timing signal in
[0@&Phpliance AvitlgiEliMitRgHNGRIRGERIPFhISIThTEMA HtSAHeR Wb GifitgitRdyideo interface
format said video signal to the volt%ge levels and format of the high definition

multiVSER-P AR Kt A BT M LGRS AR ARRRRHP LSS PO 8y R Video
et AL, SR LRSS Saathy .
S GpaotIES e SRiEe AR A LD R R RRRTRANIS o

SOUrGeREIRERIY Hr&QR BURICAERB Wihigpid input ports to select one of said 3
input port to provide said video signal from one of said source devices. 1 3.

The interface adapter of claim 2 further comprising: 2 an analog input port in
[ocgTPMUNicayemilwitisanadagorides besroesiioratephdinaadalegevisiepvatgnal;
and
reference to the preferred embodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may be made without departing

10 from the spirit and scope of the invention.
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45 6 7 8 an analog to digital converter in communication with said analog
input port to receive said analog video signal and convert said analog video
signal to a digital video signal and in communication with said high definition
multimedia formatter to format said digitized analog video signal to the
voltage levels and format of the high dgéimtigon multimedia interface. 1 4. The
interface adapter of claim 1 further comprising 2 3 4 5 a transition minimized
differential signaling driver in communication with the high definition

1. multidve thige fiaca adepter 2onifyeana \ndéie sigarl halewsignal lavels aplidonmeat
with said high definition multimedia specification for transfer to said output
port. QOBIPTIARL iy RIECAANHERIBY SfaTifER HRTITEN BYRTPAHGCS FPaaigadRitale @
video mterfaceﬂfort in communication with a digital video interface V|deo

sourdd P REBRIE AR Wited it (5B RB YR RN tRAlRSRe[AisPlay upon a

video display, said interface adapter comprising:

a plurality of input ports in communication with source devices whereby one
source device is selected to provide said video signal and each of said
input ports accept video signals that comply with one of said plurality of

video transmission interface specifications;

a synchronization device in communication with the plurality of input ports for
receiving and retaining said selected video signal based on timing signals
in compliance with the video transmission interface specification to which

said video signal conforms;

a high definition multimedia formatter in communication with said
synchronization device to extract said video signal with a timing signal in
compliance with said high definition multimedia interface specification,
format said video signal to the voltage levels and format of the high

definition multimedia interface; and

an output port to transmit said video signal in compliance with said high

definition multimedia specification to a video display.

2. The interface adapter of claim 1 further comprising:

16



said source selector for optional selection for transfer to said output for
transmission to said video display. 1 6. The interface adapter of claim 2
further comprising: 17 2 3 4 5 6 a high definition multimedia interface input
port in communication with a high definition multimedia interface video

source to reggieré RigBdigfinitomnanitatiodi vithtesiacepudes Signseisyt one of said
transfer to said source selector for optional selection for transfer to said
output for transimpssioorttoJaml/viel seidigisasidndl fidre ortedhsaiddapier dévices.
claim 1 wherein said plurality of video transmission interface 2 specifications
comprises a peripheral component interconnect specification, a 3 universal

3. seriall Badspdrspcadrnichp Eavnal  HBRaS GRPRIEMSry card specification, an
4 advanced attachment specification, a flash memory card specification, and
high 5 performance serial bus peer-to-peer data transfer protocol

specificatiofMPBARMMHRUTA SRR BEARISHSIHE! 21319%V [SEP0RY 6P S LU ASEePt

dgvices Where_b %%%T‘@%fggs gll§xiaﬁ;e a%ré?vi(jes a video signal_t_hat _complies
with one of said plurali vided transmission interface specifications;

an analog to digital converter in communication with said analog input port to
receive said analog video signal and convert said analog video signal to a
digital video signal and in communication with said high definition
multimedia formatter to format said digitized analog video signal to the

voltage levels and format of the high definition multimedia interface.
4. The interface adapter of claim 1 further comprising

a transition minimized differential signaling driver in communication with the
high definition multimedia formatter to amplify and buffer said video signal
in compliance with said high definition multimedia specification for

transfer to said output port.
5. The interface adapter of claim 2 further comprising:

a digital video interface port in communication with a digital video interface
video source to receive a digital video interface video signal for transfer to
said source selector for optional selection for transfer to said output for

transmission to said video display.

6. The interface adapter of claim 2 further comprising:

17



10

11

12

5 a video display having an interface compliant with a high definition
multimedia 6 interface specification; 7 8 9 10 11 12 an interface adapter in
communication with said plurality of source device to receive a selected
video signal and to convert said selected video signal having signal levels

and format gaimypliaefinkith enatehdar Musatite aipadportabsmissitsativiedage high
specifications to a video signal compliant with a high definition multimedia
interface specifidingio fomtrisimsiis siterfcandledi splayaipore thy &ia b lidplaition
said interface adapter comprising: 18 13 14 15 16 17 18 19 20 21 22 23
multimedia interface video signal for transfer to said source selector for
optional selection for transfer to said output for transmission to said video

display.

The interface adapter of claim 1 wherein said plurality of video transmission interface
specifications comprises a peripheral component interconnect specification, a
universal serial bus specification, a personal computer memory card specification, an
advanced attachment specification, a flash memory card specification, and high

performance serial bus peer-to-peer data transfer protocol specification.

A multimedia system comprising:

a plurality of source devices whereby each source device provides a video
signal that complies with one of said plurality of video transmission

interface specifications;

a video display having an interface compliant with a high definition multimedia

interface specification;

an interface adapter in communication with said plurality of source device to
receive a selected video signal and to convert said selected video signal
having signal levels and format compliant with one of the plurality of video
transmission interface specifications to a video signal compliant with a
high definition multimedia interface specification for transmission to and

display upon the video display, said interface adapter comprising:
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18
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21

22

23

24

25

26

27

24 25 a plurality of input ports in communication with source devices whereby
one source device is selected to provide said selected video signal and each
of said input ports accept video signals that comply with one of said plurality

of video transmission interface specifications; a synchronization device in

communicationayittir &g plurlitypekiapLERaRsInfeates et goansk I@sgiséRgvhereby
said selected video signal based on timing signals in compliance with the

video transmissionoimesfaicessEatkoatiaie tben hichr edite \daidssigetall video signal
conforms; a high definition multimedia formatter in communication with said
synchronization de3fi€ers @ sRI0SARNURRSE Siefirntwide @ ionrlg ¥ighreamaly with one
compliance with said high definition multimedia interface specification,

format said video S5RaF8'HRDHRLYLaR FARSIHESIBMILE BcthaPsghcaleftion

multimedia interface; and 26 an output port to transmit said video signal in

compliance witty érgi&w(%ﬂ&%ﬁo%e@m%“iﬁ"éé'H{%%ﬂﬁa?ﬂ%%%%aﬁ&%{yﬁé%gﬁgj;?%} ports

display. 1 9. The media system of claim 8 wherein said in

comprises: 2 a SO &@IRRIgLIGRIIRHGISaHAEWER §9HdPRGRPBEI on timing
select one of said 3 input port to provide said video signal from one of said

source devices. 1digndibtmsHtipnects aysiene albeatrarswiseisinsaithce
interface adapter comprises: 2 an analog input port in communication with
analog video sourcaetiieaiseptdndricharsaldy viele sigighabrdeidns9 4 5
a high definition multimedia formatter in communication with said
synchronization device to extract said video signal with a timing signal
in compliance with said high definition multimedia interface

specification, format said video signal to the voltage levels and format

of the high definition multimedia interface; and

an output port to transmit said video signal in compliance with said high

definition multimedia specification to a video display.
The multimedia system of claim 8 wherein said interface adapter comprises:

a source selector in communication with said input ports to select one of said

input port to provide said video signal from one of said source devices.

10. The multimedia system of claim 9 wherein said interface adapter comprises:

an analog input port in communication with analog video sources to accept

an analog video signal; and

19



6 7 8 an analog to digital converter in communication with said analog input
port to receive said analog video signal and convert said analog video signal
to a digital video signal and in communication with said high definition
multimedia formatter to format said digitized analog video signal to the

voltage levels andibgroaigiine ighdlefinidpmonidamedidtniaiteasaldglibput port to

The multimedia system of claim 8 wherein said interface adapter comprises 2

3 4 5 a transitioeerivérnsid cuhitfey eitteal Sigmalangl doveerirseshamioicetion sighal to a
the high definition multimedia formatter to amplify and buffer said video

signal in compREHEe iFlae sianahiyrdde Femon MieatipTewit ssEtfiehssinsion
transfer to said Oultﬂpi'lgjfte ort. 1 12. The multimedia system of claim 9 wherein

said interface a4 Bripymatter Joformal s diAEEd AnRind Mdpg sigal to the

oo Qg%f&gg&ag%g&;gwg?&mg? AR ﬁ’g&f HPRHIGE 1%y ﬁﬁﬁSB( g iﬁt@%&%‘.

or transfer to said source selector tor option
selection for transfer to said output for transmission to said video display.

11. The multimedia system of claim 8 wherein said interface adapter comprises

a transition minimized differential signaling driver in communication with the
high definition multimedia formatter to amplify and buffer said video signal
in compliance with said high definition multimedia specification for

transfer to said output port.
12. The multimedia system of claim 9 wherein said interface adapter comprises:

a digital video interface port in communication with a digital video interface
video source to receive a digital video interface video signal for transfer to
said source selector for optional selection for transfer to said output for

transmission to said video display.
13. The multimedia system of claim 9 wherein said interface adapter comprises:

a high definition multimedia interface input port in communication with a high
definition multimedia interface video source to receive a high definition
multimedia interface video signal for transfer to said source selector for
optional selection for transfer to said output for transmission to said video

display.
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1 13. The multimedia system of claim 9 wherein said interface adapter
comprises: 2 3 4 5 6 a high definition multimedia interface input port in
communication with a high definition multimedia interface video source to
receive a high definition multimedia interface video signal for transfer to said
source selector for optional selection for transfer to said qutut for

RS e VRIS S S e enHma g Esorsian
8 Whﬁ{t%'r’?a%%'ggé'éﬁ%ﬁ'ﬁ’oﬂé\é'&%ﬁr%@%@é Ob%%l'@&‘?ﬁ SPREVSAHINS specification,
comprises a peripheral compohent interconnect specification, 3 a universa
seriahRinp/eRRFIHEAMINILPSPEERRABbROTR I RIRNPP(ATH ShB R tcat Upe dfication,
an advanced attachment specification, a flash memory card specification,
and higladypectal atentensatigp beiticpaern;ta-jrestr rdataoisacsie speoificailon, and high
specification. 1 15. A method for converting a video signal having signal
levelPeiirffneatsesial flisnpagitio-Pesicl afeationstityrofoddeay ecificaiision
interface specifications to a video signal 3 compliant with a high definition
multimedia interface for display upon a video display, 4 said method

1500mp$i§?ﬁ5“ﬂﬁ’ef‘§rtéﬁgvﬁﬁtig%a7"§9° signal having S|gnaf levels and format compliant with

one of a plurality of video transmission interface specifications to a video signal
compliant with a high definition multimedia interface for display upon a video display,

said method comprising the steps of:

providing a plurality of input ports, each input port in communication with
source devices that transmit video signals that comply with one of said

plurality of video transmission interface specifications;

selecting one of the input ports to accept one of said video signals;

receiving said video signal from said selected input port;

retaining said video signal based on timing signals in compliance with the
video transmission interface specification to which said video signal

conforms;

extracting said retained video signal with a timing signal in compliance with

said high definition multimedia interface specification;

formatting said video signal to the voltage levels and protocol in compliance

with the high definition multimedia interface; and

21



17

18
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providing a plurality of input ports, each input port in communication with
source devices that transmit video signals that comply with one of said
plurality of video transmission interface specifications; selecting one of the
input ports to accept one of said video signals; receiving said video signal
from said setaateaitiRLENORICED BRIANIMCERIPIMEROVEIERRIDARRAICNIiDING
signals in compliance with the ii video transmission interface specification to
which said videodignediid 8pecriicanes; b exdesctisglarid retained video signal
with a timing signal in compliance with 14 said high definition multimedia
interface specification; 15 formatting said video signal to the voltage levels

16and Prisgdesiiatehsfsinte fUBRerEARPTHEY deiRiaBR *hultimedia interface;

and 21 17 transmitting said video signal in compliance with said high
definition 18 multimedia specification to a video display. 1 16. The method of

claim 15 furBi8Y'8E% A A8/ A9e g oMU M G Y 96 figurces to
communication a‘@’j:tg Qﬁlgﬁa (%%gﬁd%g%rﬁﬁlggto 3 4 accept an analog video
a

signal; receiving said ana ogY €o Sig fom said analog input port; 5
converting said analog video signal to a digital video signal; and 6 formatting

said digitizegh gl SR alenHded I NalRes @f&'&r\%ﬂ% ﬁiﬁ?l&rﬁgﬂ? in

compliance with the high definition mulfimedia interface. method of
claim 15 further comprising the step of: 2 providing a transition minimized

differential sigradinia §lsxardeafigmide@sidnal to a digital video signal; and

formatting said digitized analog video signal to the voltage levels and protocol

in compliance with the high definition multimedia interface.

17. The method of claim 15 further comprising the step of:

providing a transition minimized differential signaling driver to amplify and
buffer said video signal in compliance with said high definition multimedia

specification for transmission to said video display.

18. The method of claim 15 further comprising the steps of :

providing a digital video interface port in communication with a digital video

interface video source;

receiving a digital video interface video signal from digital video interface port;

and

transmitting said digital video interface video signal to the video display.
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3 buffer said video signal in compliance with said high definition multimedia 4
specification for transmission to said video display. 1 18. The method of
claim 15 further comprising the steps of : 2 providing a digital video interface
port in communication with a digital video 3 interface video source; 4

. iqital vi itarf i | ; digital video interf .

1 a6 D S WU L AdBE S0 ignal o the video
display. 22 1 19. The method of claim 15 further comprising the steps of : 2
bl R R S

definition multimggiadntesérce vidredrana! frervitigh Soagdinition multimedia
interface port; and 6 transmitting said high definition multimedia interface

video signal to the video 7 display. 1 20. The method of claim 15 wherein

said pluralityeetitigatrégissassitonintelfaceliRispekific atimmssiprapiicashiygh
peripheral component interconnect specification, a 3 universal serial bus
specification, aqséijteranudtinpedier imenacs/nsitdesgdecification, an 4

advanced attachment specification, a flash memory card specification, and

high 5 performance serial bus peer-to-peer data transfer protocol _
specificatiod 2SNt spidpiah S9BRIEBR VR Idities 'diehUids iy 3ighHle video
levels and formfgt clompliant 2 with one of a plurality of video transmission
interface speci [CliBNs to a video signal 3 compliant with a high definition
multimedia interface for display upon a video display,

20. The method of claim 15 wherein said plurality of video transmission interface
specifications comprises a peripheral component interconnect specification, a
universal serial bus specification, a personal computer memory card specification, an
advanced attachment specification, a flash memory card specification, and high

performance serial bus peer-to-peer data transfer protocol specification.

21. An apparatus for converting a video signal having signal levels and format compliant
with one of a plurality of video transmission interface specifications to a video signal
compliant with a high definition multimedia interface for display upon a video display,

said apparatus comprising:

means for providing a plurality of input ports, each input port in
communication with source devices that transmit video signals that
comply with one of said plurality of video transmission interface

specifications;
means for selecting one of the input ports to accept one of said video signals;
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4 said apparatus comprising: 5 6 7 8 means for providing a plurality of input
ports, each input port in communication with source devices that transmit
video signals that comply with one of said plurality of video transmission
interface specifications; 9 means for selecting one of the input ports to

accept one piesaié fideesigntsid Jidébrsigansiiomnr el vngctaidnidegosignal
from said selected input port; 11 12 13 means for retaining said video signal
based on timing signals in compliance with the video transmission interface
specificatiommgandioh retacthivid seidsyipead signfitmased 4mriwaing fgrestsractiogpliance
said retained video signal with a timing signal in 15 compliance with said high
definition multi@BilmyEeacErssBrFR At Bie & meRatiRatiRsT Ramivg said video
video signal to the voltage levels and protocol in 17 compliance with the high
definition multiri@ga ﬁ?(gﬂ’é{ﬁg; and 18 means for transmitting said video

signal in compliance with said high 19 definition multimedia specification to a
video display, 1,24, T&%&&%%;r Ut r%ié%'r%ﬁ‘vﬁeigﬁ‘ﬁ ﬁé{%’.m %rhsr\ﬁ‘.ﬁ%égh%’f%s

for providing an analog input I .communication with analog vi
compliance with said high definition multimedia interface specification;

means for formatting said video signal to the voltage levels and protocol in

compliance with the high definition multimedia interface; and

means for transmitting said video signal in compliance with said high

definition multimedia specification to a video display.

22. The apparatus of claim 21 further comprising:

means for providing an analog input port in communication with analog video

sources to accept an analog video signal;

means for receiving said analog video signal from said analog input port;

means for converting said analog video signal to a digital video signal; and

means for formatting said digitized analog video signal to the voltage levels

and protocol in compliance with the high definition multimedia interface.

23. The apparatus of claim 21 further comprising:
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3 4 sources to accept an analog video signal; means for receiving said
analog video signal from said analog input port; 5 means for converting said
analog video signal to a digital video signal; and 6 means for formatting said
digitized analog video signal to the voltage levels 7 and protocol in

compliance wétsnt e higby i i eamsidimamisinter tacercht? sithalmpranesH

of claim 21 further comprising: 24 2 3 4 means for providing a transition

minimized diffeeembidy sigealiffgrdvaie vide asigidyiacdrbpiffercsaidivisked [signdefinition
in compliance with said high definition multimedia specification for

transmission toBaiiMadEosarpiaptianiar raesgppaeatins s MAeCAisRIiRher
comprising: 2 means for providing a digital video interface port in

communication with a 3 digital video interface video source; 4 means for

24 eceiviify R PRGNS RECB el LGB MEHEPfrom digital video 5 interface

port; and 6 means for transmitting said digital video interface video signal to

the video 7 digplan, 1 23, T, a0naratymel SlRI-2L LS COmRIRAR Awin o

means for provuqlng a hig media Interface portin
communicationgyja & pigdicefraiiovisesltigpeia interface video source; 4

means for receiving a high definition multimedia interface video signal from

means for receiving a digital video interface video signal from digital video

interface port; and

means for transmitting said digital video interface video signal to the video

display.
25. The apparatus of claim 21 further comprising:

means for providing a high definition multimedia interface port in

communication with a high definition multimedia interface video source;

means for receiving a high definition multimedia interface video signal from

high definition multimedia interface port; and

means for transmitting said high definition multimedia interface video signal to

the video display.

26. The apparatus of claim 21 wherein said plurality of video transmission interface
specifications comprises a peripheral component interconnect specification, a

universal serial bus specification, a personal computer memory card specification, an
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5 high definition multimedia interface port; and 6 means for transmitting said
high definition multimedia interface video signal to 7 the video display. 1 26.
The apparatus of claim 21 wherein said plurality of video transmission
interface 2 specifications comprises a peripheral component interconnect

speciigaiiedatdenivieraalpseribbos, sPRsificationm eemsanaifememtend high
memory card specification, an 25 4 advanced attachment specification, a
flash padonoancarsespeifscateriogret hititeS pedermeanceoct epetibemtion.
peer-to-peer data transfer protocol specification. 1 27. A medium for retaining
a computer program which, when executed on a computing 2 system,

2 herfofnReE I Brd EHRIRIPRYIS SCRIPRUAVEFAARE WHES SIGIeal ERAHIgSighal @mputing
levels and format compliant with one of a plurality of video transmission

interfRX s PELITIAGY 26'8iBRS <33R CORBIIR BA%R RgAUSR B Fiona
oo pledEIARE: SRR SR R A BI NI Wrertace

retaining a computer program 6 comprising'the steps o

providipgifcatiginits afvriRYIRME BRI ARPWIR R higH-ABARKEHGAlIRMAHR interface
source devices that transmit video signals that comply with one of said

pluratdy dépileopsanrcitssidispruer e SRerificfiiansisRigelitghpugeoptbgram
input ports to accept one of said video signals; receiving said video signal
from eeiithgelegtbe #igs pbrt; 12 retaining said video signal based on timing
signals in compliance with the

providing a plurality of input ports, each input port in communication with
source devices that transmit video signals that comply with one of said

plurality of video transmission interface specifications;
selecting one of the input ports to accept one of said video signals;
receiving said video signal from said selected input port;

retaining said video signal based on timing signals in compliance with the
video transmission interface specification to which said video signal

conforms;

extracting said retained video signal with a timing signal in compliance with

said high definition multimedia interface specification;

formatting said video signal to the voltage levels and protocol in compliance

with the high definition multimedia interface; and
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13 video transmission interface specification to which said video signal 14
conforms; 15 extracting said retained video signal with a timing signal in
compliance with 16 said high definition multimedia interface specification; 17
formatting said video signal to the voltage levels and protocol in compliance
18 with the bigisaiafingieadwiéa edivaintestaagtiard AiH Sitamgmiingitsid
video signal in compliance with said high definition 20 multimedia
specification toraulitiesx g splegifidai@n The vivedivmpiay retaining a computer
program of claim 27 wherein the program 2 process further comprises the
steps of: 3 providing an analog input port in communication with analog video

2850urce 2RI BICEE e AR EACE Viels T SHPRIR TeebARIB2d WRaIB Yiggyogram

signal from said analog input port, 6 converting said analog video signal to a
digitd"ORRsS LRl PGPS Al digitized analog video signal to the

voltage levels and protocol 8 in compliance with the high definition

multimedia interface. he ium. for retaini omputer pro f
s, S R B TR B e
providing a trangition; BiMIERA\#IE6 §5H& signaling driver to amplify and

buffer said video signal in compliance with said high definition multimedia

receive said analog video signal from said analog input port;
converting said analog video signal to a digital video signal; and

formatting said digitized analog video signal to the voltage levels and protocol

in compliance with the high definition multimedia interface.

29. The medium for retaining a computer program of claim 27 wherein the program

process further comprises the step of:

providing a transition minimized differential signaling driver to amplify and
buffer said video signal in compliance with said high definition multimedia

specification for transmission to said video display.

30. The medium for retaining a computer program of claim 27 wherein the program

process further comprises the steps of :

providing a digital video interface port in communication with a digital video

interface video source;
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specification for transmission to said video display. 1 30. The medium for
retaining a computer program of claim 27 wherein the program 2 process
further comprises the steps of : 3 providing a digital video interface port in
communication with a digital video 4 interface video source; 27 5 receiving a

digital videorgi@viage dRmal sigealiftermeigiiakbyicipdnieiaarpaideantefface port;
transmitting said digital video interface video signal to the video display. 1

31. The mediurarf@r retaining a computer program of claim 27 wherein the
program 2 process further comprises the steps of : 3 providing a high

definition multimedia interface port in communication with a 4 high definition
multimedia FREFALENGGEH! staiiek/ e tuRinge MEh Tendii HmylRActEalay.
interface video signal from high 6 definition multimedia interface port; and 7
transmitting said high definition multimedia interface video signal to the video

313 gispiy MESY™OL BN 3 G rRRAEINY WL BLEA PGS i IR gram
wher EQ Cse%isdeFHnrng]i% |%];o r%é’léd{ﬁ% granggljs:sion interface specifications

S] i g . .
comprises a peripheral’componen 3 merconnect specification, a universal
serial bus specification, a personal computer 4 memory card specification,

an advanceg,gifarlyaanyFRRAHIEaH R AANA e pbeH ¢ SPRRINRHRR with a

and high performance serial bus peer-to-peer data transfer 6 protocol
specification. 28igh definition multimedia interface video source;

receiving a high definition multimedia interface video signal from high

definition multimedia interface port; and

transmitting said high definition multimedia interface video signal to the video

display.

32. The medium for retaining a computer program of claim 27 wherein said plurality of
video transmission interface specifications comprises a peripheral component
interconnect specification, a universal serial bus specification, a personal computer
memory card specification, an advanced attachment specification, a flash memory
card specification, and high performance serial bus peer-to-peer data transfer

protocol specification.
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