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VGA SuccessorVGA Successor

RequirementsRequirements

Usage ModelUsage Model

ArchitectureArchitecture
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Wither VGA?Wither VGA?
VGA SuccessorVGA Successor

Platform Needs a Digital Successor to VGAPlatform Needs a Digital Successor to VGA

CRTCRT
(analog)(analog)

LCDLCD
(digital)(digital)
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Clear Need ExistsClear Need Exists……

 LVDSLVDS - Higher DPI  - Higher DPI   More B/W,More B/W,
but neither faster nor widerbut neither faster nor wider
practicalpractical

 DVIDVI  –– Challenged by lack of Challenged by lack of
compliance program and viablecompliance program and viable
spec evolution pathspec evolution path

 HDMIHDMI  –– Rapidly becoming a PC Rapidly becoming a PC
requirement for DTV connectivity,requirement for DTV connectivity,
butbut…… doesn doesn’’t satisfy PC needs as-ist satisfy PC needs as-is

VGA SuccessorVGA Successor

PC Industry Needs a Better Solution for FuturePC Industry Needs a Better Solution for Future
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Requirements for a ViableRequirements for a Viable
Replacement CandidateReplacement Candidate

RequirementsRequirements

TechnologyTechnology
••CostCost
••PerformancePerformance
••FeaturesFeatures

IndustryIndustry
••Risk-feasible Risk-feasible 
industry industry 
transitiontransition
••Effective PC Effective PC 
industry industry 
technology technology 
management management 
organizationorganization

Prior VGA Replacement Efforts Fell ShortPrior VGA Replacement Efforts Fell Short

End UserEnd User
ExperienceExperience

••Ease of useEase of use
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CE Solution: HDMICE Solution: HDMI
RequirementsRequirements

TechnologyTechnology
••Acceptable Acceptable 
costcost
••Performance Performance 
exceeding first exceeding first 
product needproduct need
••No key featureNo key feature
gapsgaps

IndustryIndustry
••DVI DVI 
interoperability interoperability 
to smooth to smooth 
transitiontransition
••HDMI LLCHDMI LLC
••Robust Robust 
compliance compliance 
programprogram

End UserEnd User
ExperienceExperience

PromisingPromising

Overall an Evolutionary ApproachOverall an Evolutionary Approach
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HDMI ForecastsHDMI Forecasts
RequirementsRequirements

HDMI Strong Ramp with Evolutionary ApproachHDMI Strong Ramp with Evolutionary Approach

* Source: * Source: InstatInstat 12/05 12/05
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PC Solution: A Unified DisplayPC Solution: A Unified Display
Interface (UDI)Interface (UDI)

RequirementsRequirements

TechnologyTechnology
••All digital LCD All digital LCD 
monitorsmonitors
••Single connector forSingle connector for
PCPC

••AC coupled I/FAC coupled I/F
••Bandwidth for Bandwidth for 
todaytoday’’s & tomorrows & tomorrow
••CE CE interopinterop (HDMI) (HDMI)
••Industry accepted Industry accepted 
digital content digital content 
protection (HDCP)protection (HDCP)
••Low powerLow power

IndustryIndustry
••Backwards Backwards 
compatibility to compatibility to 
ease market ease market 
transitiontransition
••Extensibility pathExtensibility path
••StrongStrong
compliance compliance 
program program 
commitmentcommitment

End UserEnd User
ExperienceExperience

Simple Simple 
connectivityconnectivity

UDI UDI isis  ““HDMI Optimized for the PCHDMI Optimized for the PC””
Best Current Successor CandidateBest Current Successor Candidate
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 Significant commonality between UDI & HDMISignificant commonality between UDI & HDMI
–– UDI alone meets PC needs, including HDMI interoperabilityUDI alone meets PC needs, including HDMI interoperability
–– For full HDMI (e.g. audio), implementations license HDMIFor full HDMI (e.g. audio), implementations license HDMI

 Products can easily support either or bothProducts can easily support either or both
–– Allows existing implementations to quickly adopt UDIAllows existing implementations to quickly adopt UDI

UDI / HDMI InteroperabilityUDI / HDMI Interoperability
RequirementsRequirements

HDMI S
pec

HDMI S
pec UDI Spec

UDI Spec
e.g. Host-Based e.g. Host-Based 
Monitor ControlMonitor Controle.g. Audioe.g. Audio COMMONCOMMON
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UDI Provides a SINGLE Connector Solution for the PCUDI Provides a SINGLE Connector Solution for the PC

Multiple Usages Via SimpleMultiple Usages Via Simple
Cable OptionsCable Options

Usage ModelUsage Model

Embedded Embedded –– No end No end
user accessuser access

UDIUDI

PC DisplayPC Display

UDIUDI

Video where HDMI isVideo where HDMI is
not requirednot required

OROR

HDTVHDTV

HDMIHDMI
HDMI compatibility,HDMI compatibility,

video or video or audio+videoaudio+video
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Key Spec Architectural FeaturesKey Spec Architectural Features
ArchitectureArchitecture

Optimized ProtocolOptimized Protocol

Common Common PhyPhy
LayerLayer

Common SoftwareCommon Software
Visible LayerVisible Layer

ExternalExternal EmbeddedEmbedded

Power & costPower & cost
optimizedoptimized

Industry standard PnP with extensionsIndustry standard PnP with extensions

Compatibility,Compatibility,
performanceperformance
& cost& cost
optimizedoptimized

PCI express based I/O technologyPCI express based I/O technology
EMI improvementsEMI improvements
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Common Software Visible LayerCommon Software Visible Layer

 Interface & display device functionInterface & display device function
discovery/initialization/controldiscovery/initialization/control

 Uses Control Channel (I2C)Uses Control Channel (I2C)

 Sink event notification (new)Sink event notification (new)

UDIUDI
LinkLink
I/FI/F

Display Display 
DeviceDevice

FunctionFunction

DisplayDisplay
(Panel)(Panel)

Main linkMain link

ControlControl
ChannelChannel

Event notificationEvent notification

ArchitectureArchitecture

Simple Extensions to Existing Industry PracticeSimple Extensions to Existing Industry Practice



15
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Control & Data, Control & Data, vblnkvblnk

Optimized Profile: ExternalOptimized Profile: External

 3 data pair 3 data pair ““laneslanes”” (RGB) (RGB)

 1 clock pair 1 clock pair –– frequency frequency
reference reference onlyonly

 HDMI Compatible FramingHDMI Compatible Framing

–– Active video &Active video &
non-videonon-video

–– HSyncHSync, , VSyncVSync timing timing

 HDCPHDCP

ArchitectureArchitecture

Compatibility, Performance & Cost OptimizedCompatibility, Performance & Cost Optimized
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Active Active 
Video Video 
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Control & Data, Control & Data, vblnkvblnk

Optimized Profile: EmbeddedOptimized Profile: Embedded

 1 or 3 lanes (RGB)1 or 3 lanes (RGB)
 Display-Enable (DE)Display-Enable (DE)

Only FramingOnly Framing
––Active video &Active video &

non-videonon-video
––Start of Blank, StartStart of Blank, Start

of Active indicatorsof Active indicators
 PLL training pattern inPLL training pattern in

VBlankVBlank

ArchitectureArchitecture

Cost/Power Optimized for Notebook LVDS ReplacementCost/Power Optimized for Notebook LVDS Replacement
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Common Common PhyPhy Layer Layer

 Logical sub-layer (details in backup)Logical sub-layer (details in backup)
––Scrambling & Encoding (profile-specific)Scrambling & Encoding (profile-specific)

 Electrical sub-layerElectrical sub-layer
––Optimized for PCI Express I/O buffer technologyOptimized for PCI Express I/O buffer technology

––Connector level spec Connector level spec –– not pin level not pin level

––TX eye differs for transitionTX eye differs for transition
& non-transition bits& non-transition bits

––AC-coupledAC-coupled

 Clocking (details in backup)Clocking (details in backup)

ArchitectureArchitecture

TXTX RX RX Bit 1Bit 1 Bit 2Bit 2 Bit 3Bit 3 Bit 4Bit 4
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Typed Connectors ManageTyped Connectors Manage
Electrical InteroperabilityElectrical Interoperability

ArchitectureArchitecture

   UDI, Low voltage UDI, Low voltage

Type Type ““UURR””

Type Type ““UUTT””

 UDI, AC-coupled UDI, AC-coupled

  

SourcesSources SinksSinks

Type AType A

 HDMI, 3.3V  HDMI, 3.3V 

 HDMI, DC-coupled HDMI, DC-coupled

Type AType A
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External Cable/ConnectorExternal Cable/Connector

ArchitectureArchitecture

SourcesSources SinksSinksType Type ““UURR””Type Type ““UUTT””

(Drawings 
courtesy 
of JAE)

Key Connector FeaturesKey Connector Features
––Compact sizeCompact size
––Improved performance - singleImproved performance - single

row, minimized crosstalkrow, minimized crosstalk
––Improved EMI performanceImproved EMI performance
––Uniform contact type for simple toolingUniform contact type for simple tooling
––Aux Power deliveryAux Power delivery

 Ease of UseEase of Use
––No No mismis-mating w/USB/LAN/HDMI-mating w/USB/LAN/HDMI……
––Mechanical lock optionMechanical lock option
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Embedded Cable/ConnectorEmbedded Cable/Connector

Standard panel-side connectorStandard panel-side connector
––Extension of existingExtension of existing
SPWG LVDS standardSPWG LVDS standard

Guidelines provided forGuidelines provided for
motherboard connectormotherboard connector

Twin-ax and u-coax cable supportTwin-ax and u-coax cable support

Details in backupDetails in backup

ArchitectureArchitecture
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UDI Special Interest GroupUDI Special Interest Group
UDI Promoters UDI SIG Formed &UDI SIG Formed &

RampingRamping
–– Industry involvementIndustry involvement

opportunityopportunity
–– Modeled after existingModeled after existing

industry SIGs (PCI, USB,industry SIGs (PCI, USB,
BluetoothBluetooth……))

–– Robust compliance &Robust compliance &
interoperability (see backup)interoperability (see backup)

–– Open group with industryOpen group with industry
standard licensing termsstandard licensing terms

–– www.udisigwebsite.comwww.udisigwebsite.com

 Recognized support fromRecognized support from
the HDMI Licensing LLCthe HDMI Licensing LLC

 HDCP support from DCPHDCP support from DCP
LLCLLC
–– Over 200 licenseesOver 200 licensees

UDI Contributors

RoadmapRoadmap
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SIG ROADMAPSIG ROADMAP
RoadmapRoadmap

Visit SIG Web-site for Visit SIG Web-site for addadd’’ll information information

2006 2007
1H1H 2H2HQ4Q4Q3Q3Q2Q2Q1Q1

C&I Program DetailsC&I Program Details

Initial Initial InteropInterop Events Events

Initial Product RampInitial Product Ramp

Test Centers EstablishedTest Centers Established

SIG RampSIG Ramp

Spec ReleaseSpec Release
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SummarySummary
 PC needs a Digital Successor to VGAPC needs a Digital Successor to VGA
 UDI UDI isis  ““HDMI optimized for the PCHDMI optimized for the PC””

–– Evolutionary approachEvolutionary approach
–– Unified single connector with CE/PC interoperabilityUnified single connector with CE/PC interoperability
–– UDI meets PC needs, full HDMI available on sameUDI meets PC needs, full HDMI available on same

connectorconnector
–– Embedded & external optimized protocol profilesEmbedded & external optimized protocol profiles
–– High degree of technology reuse High degree of technology reuse ((PCIePCIe, DDC/I2C PnP,, DDC/I2C PnP,

HDCPHDCP……))

 SIG formed and ramping SIG formed and ramping –– Call to Action to Call to Action to
get engagedget engaged
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Please fill out thePlease fill out the
Session Evaluation Form.Session Evaluation Form.

Additional sources of information on this topic:Additional sources of information on this topic:
 UDI Informational BrochureUDI Informational Brochure
 Related Session -- DHDS002 Related Session -- DHDS002 ““Delivering HDTV Capable PCs for the Digital HomeDelivering HDTV Capable PCs for the Digital Home””
 Web: http://www.udisigwebsite.comWeb: http://www.udisigwebsite.com

Join us at the Fall 2006 IDF, Sept 26-28 to learn more about these related topics:Join us at the Fall 2006 IDF, Sept 26-28 to learn more about these related topics:

  UDI SIG Updates UDI SIG Updates

Session presentation available on IDF web site Session presentation available on IDF web site ––
when prompted enter:when prompted enter:
Username:  idfUsername:  idf
Password: SPR2006Password: SPR2006

Thank You!Thank You!
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BACKUPBACKUP
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Signal OverviewSignal Overview
(UDI External Sink)(UDI External Sink)

ArchitectureArchitecture

UDI UDI 
SourceSource

UDIUDI
ExternalExternal

SinkSink

UDI_HPDUDI_HPD

UDI_APwrUDI_APwr

Main Data LinkMain Data Link
(GHz Rates)(GHz Rates)

Control LinkControl Link
(100kHz Rate)(100kHz Rate)

Aux PowerAux Power

UDI Data LinkUDI Data Link

UDI Control LinkUDI Control Link

Presence DetectPresence Detect
& Event Signaling& Event Signaling
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Signal OverviewSignal Overview
(HDMI Sink)(HDMI Sink)

ArchitectureArchitecture

UDI UDI 
SourceSource

HDMIHDMI
SinkSink

UDI_HPDUDI_HPD
UDI_APwrUDI_APwr

Main Data LinkMain Data Link
(GHz Rates)(GHz Rates)

Control LinkControl Link
(100kHz Rate)(100kHz Rate)

PresencePresence
DetectDetect

Aux PowerAux Power
(Source Only)(Source Only)

UDI Data LinkUDI Data Link

UDI Control LinkUDI Control Link

EDID PowerEDID Power

UDI_EPwrUDI_EPwr
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Signal OverviewSignal Overview
(UDI Embedded Sink)(UDI Embedded Sink)

ArchitectureArchitecture

UDI UDI 
SourceSource

UDIUDI
EmbeddedEmbedded

SinkSink

UDI_HPDUDI_HPD

Main Data LinkMain Data Link
(GHz Rates)(GHz Rates)

Control LinkControl Link
(400kHz Rate)(400kHz Rate)

PresencePresence
Detect Detect (optional)(optional)

UDI Data LinkUDI Data Link

UDI Control LinkUDI Control Link

Control LinkControl Link
PowerPower

UDI_EPwrUDI_EPwr
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ScramblingScrambling

EncodingEncoding

ScrambledScrambled
datadata

SYMBOLS SYMBOLS 

DATA DATA 

PhyPhy Logical sub-Layer Logical sub-Layer
 ScramblingScrambling

–– Data first scrambled toData first scrambled to
spread frequency contentspread frequency content

–– Performed Per-lanePerformed Per-lane
–– Uses proven PCI ExpressUses proven PCI Express

LFSR polynomial -LFSR polynomial -
G(X)=X16+X5+X4+X3+1G(X)=X16+X5+X4+X3+1

–– Disable option required forDisable option required for
TX, recommended for RXTX, recommended for RX

 Encoding (8b10b)Encoding (8b10b)
–– 8b scrambled data encoded8b scrambled data encoded

to 10b to 10b SYMBOLsSYMBOLs for DC for DC
balancebalance

–– Special characters conveySpecial characters convey
controlcontrol

–– 8b10b code sets profile-8b10b code sets profile-
specificspecific

ArchitectureArchitecture
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ClockingClocking

 Variable rate, proportional to pixel clockVariable rate, proportional to pixel clock
–– Power advantage vs. fixed rate approachPower advantage vs. fixed rate approach
–– Minimizes process technology requirementsMinimizes process technology requirements

 Forwarded clock at symbol rate Forwarded clock at symbol rate (1/10 bit rate)(1/10 bit rate)
–– Continuous in external profileContinuous in external profile
–– Periodic in embedded profile (Periodic in embedded profile (““InferredInferred”” clock recovery) clock recovery)

 .5% Spread Spectrum Support.5% Spread Spectrum Support
 Ideal Recovered Clock (IRC) defines jitterIdeal Recovered Clock (IRC) defines jitter

requirements -- requirements -- NotNot a PLL B/W spec! a PLL B/W spec!

ArchitectureArchitecture
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Test Points: ExternalTest Points: External
ArchitectureArchitecture

SourcesSources SinksSinks

TP1TP1 TP2TP2

TP3TP3 TP4TP4

CablesCables

Compliance Tested at Relevant Interoperability PointsCompliance Tested at Relevant Interoperability Points
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Test Points: EmbeddedTest Points: Embedded

 No end user accessible cableNo end user accessible cable

 Cable included in source budgetCable included in source budget

SourcesSources SinksSinks

EmbeddedEmbedded
CableCable

ETP1ETP1 ETP2ETP2

ArchitectureArchitecture

Compliance Tested at Relevant Interoperability PointsCompliance Tested at Relevant Interoperability Points
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Single Row, 0.6mm Pitch InterfacesSingle Row, 0.6mm Pitch Interfaces

Receptacle ConnectorsReceptacle Connectors
ArchitectureArchitecture

SourceSource
SinkSink

(From JAE drawings)



34

Pin List & Cable Mapping (External)Pin List & Cable Mapping (External)

11CECCEC

Discrete wireDiscrete wire11GndGnd

Aux power (Aux power (tbdtbd))11UDI_APwrUDI_APwr

HotplugHotplug detect detect11UDI_HPDUDI_HPD

TwinaxTwinax cable cable33UDI_data2+/- and UDI_data2+/- and GndGnd
(drain)(drain)

TwinaxTwinax cable cable33UDI_clkUDI_clk+/- and +/- and GndGnd
(drain)(drain)

I2C, discrete wireI2C, discrete wire22UDI_CtrlClkUDI_CtrlClk,,
UDI_CtrlDataUDI_CtrlData

5V power, last5V power, last
matemate

11UDI_LPwrUDI_LPwr

NC in cableNC in cable33Reserved in connectorReserved in connector

19 in cable19 in cable2222TotalTotal

TwinaxTwinax cable cable33UDI_data1+/- and UDI_data1+/- and GndGnd
(drain)(drain)

TwinaxTwinax cable cable33UDI_data0+/- and UDI_data0+/- and GndGnd
(drain)(drain)

CommentCommentCountCountPin NamePin Name

Connector shellConnector shell

UDI_HPDUDI_HPD

UDI_LPwrUDI_LPwr

UDI_CtrlDataUDI_CtrlData

UDI_CtrlClkUDI_CtrlClk

RSVDRSVD

CECCEC

GndGnd

UDI_ClkUDI_Clk--

UDI_ClkUDI_Clk++

GndGnd

UDI_Data0-UDI_Data0-

UDI_Data0+UDI_Data0+

GndGnd

UDI_Data1-UDI_Data1-

UDI_Data1+UDI_Data1+

GndGnd

UDI_Data2-UDI_Data2-

UDI_Data2+UDI_Data2+

GndGnd

RSVDRSVD

RSVDRSVD

RSVDRSVD

UDI SignalUDI Signal

Connector shellConnector shell

1919Hot Plug DetectHot Plug Detect22222222

1818+5V Power+5V Power21212121

1616SDASDA20202020

1515SCLSCL19191919

1414ReservedReserved18181818

1313CECCEC17171717

1717DDC/CEC GroundDDC/CEC Ground16161616

1212TMDS Clock-TMDS Clock-15151515

1010TMDS Clock+TMDS Clock+14141414

1111TMDS Clock ShieldTMDS Clock Shield13131313

99TMDS Data0-TMDS Data0-12121212

77TMDS Data0+TMDS Data0+11111111

88TMDS Date0 ShieldTMDS Date0 Shield10101010

66TMDS Data1-TMDS Data1-9999

44TMDS Data1+TMDS Data1+8888

55TMDS Date1 ShieldTMDS Date1 Shield7777

33TMDS Data2-TMDS Data2-6666

11TMDS Data2+TMDS Data2+5555

22TMDS Date2 ShieldTMDS Date2 Shield4444

3333

2222

1111

HDMIHDMI
Sink PinSink Pin

HDMI SignalHDMI SignalUDIUDI
Sink PinSink Pin

UDI UDI SrcSrc
PinPin

Reserved 3 pins in connector
for an additional diff pair
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Embedded ConnectorEmbedded Connector
Pin List (PanelPin List (Panel

Connector Side)Connector Side)

Data link supplyData link supply22VDD_UDLVDD_UDL

Data/controlData/control
returnreturn

22VSSVSS

Control linkControl link
supplysupply

11VDD_UCLVDD_UCL

HotplugHotplug detect detect11UDI_HPDUDI_HPD

33UDI_data2+/-UDI_data2+/-
and and GndGnd (drain) (drain)

Control, discreteControl, discrete
wirewire

22UDI_CtrlClkUDI_CtrlClk,,
UDI_CtrlDataUDI_CtrlData

NC in cableNC in cable33Reserved inReserved in
connectorconnector

2020TotalTotal

33UDI_data1+/-UDI_data1+/-
and and GndGnd (drain) (drain)

33UDI_data0+/-UDI_data0+/-
and and GndGnd (drain) (drain)

CommentCommentCountCountPin NamePin Name

(From JAE Drawings)

!
"#
# ! $ " %

& " $

$ ' " #

& #

!

! " #$% & '

() * + ,-

Panel plug interface dimensionsPanel plug interface dimensions

Mated connector dimensionsMated connector dimensions
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Panel receptacle interface dimensionsPanel receptacle interface dimensions
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UDI Compliance ProgramUDI Compliance Program
 ScopeScope

–– UDI-UDI interoperability, external and embeddedUDI-UDI interoperability, external and embedded
–– Spec compliance + system-level interoperabilitySpec compliance + system-level interoperability
–– Compliance certification allows inclusion on UDI SIGCompliance certification allows inclusion on UDI SIG’’s Qualified Productss Qualified Products

ListList

 Venues for compliance certificationVenues for compliance certification
–– Periodic/Quarterly:Periodic/Quarterly:  UDI interoperability workshops  UDI interoperability workshops
–– Permanent:Permanent: Authorized test centers (may include HDMI  Authorized test centers (may include HDMI ATCsATCs))

 Test methodologyTest methodology
–– Focus on features that affect interoperabilityFocus on features that affect interoperability
–– Based on UDI SIG defined test tools (patterned after successful USB-IFBased on UDI SIG defined test tools (patterned after successful USB-IF

model)model)

 TimeframeTimeframe
–– Policies and procedures: Q2Policies and procedures: Q2’’0606
–– Initial compliance test spec draft:  Q2Initial compliance test spec draft:  Q2’’0606
–– Test tools: Q3/Q4 Test tools: Q3/Q4 ’’0606
–– Interoperability events: start 2H Interoperability events: start 2H ‘‘0606

RoadmapRoadmap




