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LEGAL INFORMATION

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL®
PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO
ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS
PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL
ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS
INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT. Intel products are not intended for use Iin
medical, life saving, life sustaining, critical control or safety systems, or in nuclear
facility applications.

All products, dates and programs are based on current expectations and subject to
change without notice.

Intel [LIST OTHER MARKS USED] and the Intel logo are trademarks or registered
trademarks of Intel Corporation or its subsidiaries in the United States and other
countries.

*Other names and brands may be claimed as the property of others.

Copyright © 2006, Intel Corporation. All rights reserved.
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Agenda

*\/GA Successor
* Reguirements
o Usage Model

s Architecture

s Roadmap
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VGA Successor

Wither VGA?

PC Monitor Shipments by Type>*

100°%0 LCD
CRT (digital)
(analog)

50906

DVI  HDMI

? & ¥ o L
v v v v @D

* Source: Display

SECNE!

Platform Needs a Digital Successor to VGA
Intel Developer
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VGA Successor

Clear Need Exists...

o L\VVDS - Higher DPI > More B/W, A

but neilther faster nor wider
practical

e DVVI — Challenged by lack of
compliance program and viable
sSpec evolution path

« HDMII — Rapidly becoming a PC
reguirement for DTV connectivity,
but... doesn’t satisfy PC needs as-is

Intel Developer
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Reqguire ments

Reguirements for a Viable
Replacement Candidate

Technology Industry EndiUser
EXPERIEncE

s Cost sRisk-feasible s[Ease of Use
sPerfermance Industry
sEeatures transition

sEffective PC

Industry.

technology

management

organization

Prior VGA Replacement Efforts Fell Short

Intel Developer
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Reqguire ments

CE Solution: HDMI

Technology Industry EndiUser
EXPERIEnNCcE
=Acceptable =DVI Promising

cost Interoperability
sPerfermance to smooth
exceeding) first transition

product need s HDMI LLC

oNo key feature =Robust

gaps compliance
program

Overall an Evolutionary Approach
Intel Developer . .
FORUM intel)




Require ments

HDMI Forecasts

DVI and HDMI Penetration of Consumeil
Electronics Market Forecast 2002-200"

(units in thousands)

500,00Q

400,00GH m Total CE Units

Total with DVI
Total with HDM

300,000
200,000

“""”|!|!‘l‘! St ﬁ

2002 2004 2006 2008 Source: Instat 12/05
HDMI Strong Ramp with Evolutionary Approach

Intel Developer
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Reqguire ments

PC Solution: A Unified Display
Interface (UDI)

Technology

=All digital LCD
monitors
=Single connector for
PC
=AC coupled I/E
sBandwidth for
today’s & tomorrow
CE Iinterop (HDMI)
=|ndustry accepted
digital content
protection (HDCP)
=| oW power

=nlel Usieir
EXPERIEnNCcE

sSimpler
connectivity,

Industry

sBackwards
compatibility to
ease market
transition
=Extensibility path
=Strong
compliance
program
commitment

UDI is “HDMI Optimized for the PC”
Best Current Successor Candidate

Intel Developer
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Reqguire ments

UDI /7 HDMI Interoperability

o Significant commonality between UDI & HDMI
— UDI alone meets PC needs, including HDMI interoperability
— For fulll HDMI (e.g. audio), implementations license HDMI

* Products can easily support erther or both
— Allows existing implementations to quickly adopt UDI

e.g. Host-Based

2.9 Audic COMIADL Monitor Control

( —>

Intel Developer
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Usage Model

Multiple Usages Via Simple
Cable Options

—

:mbedjerl — No AchJ
[

—

Intel Developer
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Architecture

rchitectural Features

Irieltisitry siteipielzife] PriP WiIEr) 2.4

'

Common Software

Visible Layer
Corrlozitlolllity,

e Optimized Protocol
gerfarrrzrice

COST _I'P External

ootlrnizec

Common Phy

FC |
=

M Jrr [PV EIERITS
Intel Developer
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Architecture

Common Software Visible Layer

* Interface & display device function
discovery/initialization/control

e Uses Control Channel (12C)
* Sink event notification (new)

Main link :
Pisplay [DISplay

Control Device (Panel)
Channel Function

Event notification

Simple Extensions to Existing Industry Practice
Intel Developer
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Architecture

Optimized Profile: External

* 3 data pair “lanes” (RGB)

e 1 clock pair — freguency.

reference Only Control & Datal, violnk
e HDMI Compatible Framing

— Active video &
non-video

— HSync, VSync timing
e HDCP

Active
\Video
Region

AV
c
©
le)
e
©|
=
48]
@)
%)
O
S
<
-
@)
@)

Compatibility, Performance & Cost Optimized
Intel Developer
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Architecture

Optimized Profile: Embedded

* 1 or 3 lanes (RGB)
* Display-Enable (DE)
Only Eraming

—Active video &
non-video

—Start of Blank, Start
of Active indicators

 PLL training pattern in
VBlank

Controll & Data, Vilnk

Active
\Video
Region

Controll & Data, hblank

Cost/Power Optimized for Notebook LVDS Replacement
Intel Developer
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Architecture

Common Phy Layer

* | ogical sub-layer (details in backup)
—Scrambling & Encoding (profile-specific)

* Electrical sub-layer
—Optimized for PCI Express 1/0 buffer technology
—Connector level spec — not pin level

—TX eye differs for transition
& non-transition bits

—AC-coupled
TX RX
* Clocking (details in backup)

Intel Developer
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Architecture

Typed Connectors Manage
Electrical Interoperability

sources Sinks

Type “Ugr”

o & g
HDMI, 3.3V

HDMI, DC-coupled

Intel Developer
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Architecture

External Cable/Connector

SOUrCes .-y, Type “Ur”  SINKS

L

s Key Connector Features
—Compact size

— Improved performance - single
row, minimized: crosstalk

— Improved EMI performance
—Uniform contact type for simple tooling
—Aux Power delivery —
s Ease of Use oL IAD)
—No mis-mating w/USB/LAN/HDMI...
Intel Developer
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Architecture

Embedded Cable/Connector

s Standard panel-side connector

—EXtension of existing
SPWG LVDS standard

s Guildelines provided for
motherboard connector

* Twin-ax and u-coax cable support
s Detaills In backup




Roadmap

UDI Special Interest Group

* UDI SIG Formed &
Ramping
— Industry involvement
opportunity.

— Modeled after existing
Industry SIGs (PCI, USB,
Bluetooth...)

— Robust compliance &
Interoperanbility (see backup)

— Open group with industry
standard licensing terms

— WWW. udisigwebsite.com

* Recognized suppoert frem
the HDMI Licensing LLC

o [HIDCP suppert firem DCP
LLC

|mem(§\),g,ggegoo licensees

FORUM

UDI Promoters

National
: Semiconductor
l n te The Sight & Sound of Information|

Silicon Image
@c
a N

UDI Contributors

FOXConmn®

RZVIDIA.




Roadmap

SIG ROADMAP

QL : Q2 : Q3 : Q4 : 1H : 2H

2006 2G07

[ Dl §SIG Rar;]p >

Spec ReleaseA
C&] Program Detalis A

Inltlal Interc)p EventsA :
Inltlal Product RampA

Test Centers Establlshed A

Visit SI1G Web-site for add’l information

Intel Developer
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Summary

* PC needs a Digital Successor to VGA

e UDI Is “HDMI optimized for the PC

— Evolutionary approach
— Unified single connector with CE/PC Iinteroperability

— UDI meets PC needs, full HDMI availlable on same
connector

— Embedded & external optimized protocol profiles

~ g dgrgree of technology reuse (PCle, DDC/12C PnP,

e SIG formed and ramping — Call to Action to
get engaged




Please fill out the
Session Evaluation Form.

Additional sources of information on this topic:

e UDI Infoermational Brochure
» Related Session -- DHDS002 “Delivering HDTV Capable PCs for the Digital Home”
e Web: http://www.udisigwebsite.com

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

UDI SIG Updates

Session presentation available on IDE web site —

when prompted enter:
Username: idf
Password: SPR2006

Thank You!

Intel Developer
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BACKUP
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Architecture

Signal Overview
(UDI External Sink)

Caorriral Ll
(CLOO<rlZ Hetig)

\ /
UPI Data Lk

\4

UDI

UDI U Conitrol Link
External

Source
UDI_HPD 4-‘
UDI__APwr

ALl Poywer AT

Intel Developer
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Architecture

Signal Overview
(HDMI Sink)

Caorriral Ll
(CLOO<FZ Feaiie)

\ /
UPI Data Lk

UDI
Source

ALlLC Poywer
(Satlree Onily)
Intel Developer
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Architecture

Signal Overview
(UDI Embedded Sink)

Caorriral Ll
(L0017 FHertig)

\ /
UPI Data Lk

\4

UDI U Controll Cinik

Embedded
Source

Sink
UDI_EPwr €—

UDI_HPD

Corriral Llrli<
Fover
Intel Developer
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Phy Logical sub-Layer

e Scrampling

— Data first scrambled to DATA
spread freguency content
— Performed Per-lane l

— Uses proven PCI Express

LESR polynomial - '
G(X)=X16+X5+X4+X3+1 Slelgzlggielllgfe

— Disable option required for
TX, recommended for RX Scr led
* Encoding (8h10b) :

— 8b scrambled data encoded
pbalance

— Special characters convey.
control l

— 8b10b code sets profile-
specific SYMBOLS

Intel Developer
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Architecture

Clocking

 \Variable rate, proportional to pixel clock
— Power advantage vs. fixed rate approach
— Minimizes process technology reguirements

* Forwarded clock at symbol rate (1710 bit rate)
— Continuous In external profile
— Periodic in embedded profile (“Inferred” clock recovery)

* 596 Spread Spectrum Support

» ldeal Recovered Clock (IRC) defines jitter
reguirements -- Not a PLL B/W spec!

Intel Developer
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Architecture

Test Points: External

sources Sinks

Intel Developer
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Architecture

Test Points: Embedded

sources Sinks

Embedded
@r=10] [

* No end user accessible cable
e« Cable Included In source budget

Compliance Tested at Relevant Interoperability Points
Intel Developer
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Architecture

Receptacle Connectors

1.4'5 {OONTADT)
1.4 5(aDNTADT)

&9- 03

p—=]

9
2.7

3.8

Ripy

g

[
)—
2
O,
> |, ==
m.nh

Z

V7777777777777 77.

Q 2777777

| srvrrrvvrvr T yrsi
VI TTITTTITTIT T

Source Sink

(From JAE drawings)

Single Row, O.6mm Pitch Interfaces

Intel Developer
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Pin List & Cable Mapping (External)

Pin Name

UDI_dataO+/- and Gnd
(drain)

UDI_datal+/- and Gnd
(drain)

UDI_data2+/- and Gnd
(drain)

UDI_clk+/- and Gnd
(drain)

UDI_CtrICIk,
UDI_CtrIData

UDI_LPwr

UDI_HPD

CEC
Gnd

UDI_APwWr

Reserved in connector

Total

Count

3

3

22

Comment

Twinax cable

Twinax cable

Twinax cable

Twinax cable

12C, discrete wire

5V power, last
mate

Hotplug detect

Discrete wire

Aux power (tbd)

NC in cable

19 in cable

Reserved 3 pins in connector
for an additional diff pair

Intel Developer

FORUM
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Pin

UDI Signal

RSVD

RSVD

RSVD

Gnd
UDI_Data2+
UDI_Data2-
Gnd
UDI_Datal+
UDI_Datal-
Gnd
UDI_DataO+
UDI_DataO-
Gnd
UDI_Clk+
UDI_Clk-
Gnd

CEC

RSVD
UDI_CtriClk
UDI_CtrIData
UDI_LPwr
UDI_HPD

Connector shell

uDI
Sink Pin

© 0 N o ua b~ WwDNh BB

N NN R e R R R R R R R R
N B O | 6 |® N o6 a8 ®wiN Bk o

HDMI Signal

TMDS Date2 Shield
TMDS Data2+
TMDS Data2-
TMDS Datedl Shield
TMDS Datal+
TMDS Datal-
TMDS DateO Shield
TMDS DataO-+
TMDS DataO-
TMDS Clock Shield
TMDS Clock+
TMDS Clock-
DDC/CEC Ground
CEC

Reserved

SCL

SDA

+5V Power

Hot Plug Detect

Connector shell

HDMI
Sink Pin

2
1
3
5
4
(6}
8
-
9

I e e e e e S S
© ®© | o a8 ®© NN |6 |-
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Embedded Connector ms L

CONTACT

Pin LISt (Panel ”i”MMjLMMlHMHMHMHl
Connector Side) |

36.2

Pin Name Count Comment

UDI_dataO+/- 3
and Gnd (drain)

UDI_datal+/-
and Gnd (drain)

UDI_data2+/-
and Gnd (drain)

UDI_CtrIClk, Contraol, discrete
UDI_CtriData wire

Panel receptacle interface dimensions

UDI_HPD Hotplug detect

Panel plug interface dimensions

VDD_UDL Data link supply 13.8

\V/SS Data/control
return

VDD, UCL Control link
supply

Resenved in NC in cable :[ N \}

connector
Total WLRE_ Mated connector dimensions

FORUM




Roadmap

UDI Compliance Program

Scope
— UDI-UDI interoperability, external and embedded
— Spec compliance + system-level interoperability
— (LZ_oianiance certification allows inclusion on UDI SIG’s Qualified Products
IS
VVenues for compliance certification
— Periodic/Quarterly: UDI interoperability workshops
— Permanent: Authorized test centers (may include HDMI ATCs)
Test methodoelegy
— Focus on features that affect interoperability

— Based on UDI SIG defined test tools (patterned after successful USB-IF
model)

Timeframe
Policies and procedures: Q2’06
Initial compliance test spec draft: Q2’06
Test tools: Q3/Q4 06
Interoperability events: start 2H ‘06

Intel Developer
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