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DECLARATION OF NATHANIEL E FRANK-WHITE

1. lam a Records Request Processor at the Internet Archive. | make this declaration
of my own personal knowledge.

2. The Internet Archive is a website that provides access to a digital library of Internet
sites and other cultural artifacts in digital form. Like a paper library, we provide
free access to researchers, historians, scholars, and the general public. The Internet
Archive has partnered with and receives support from various institutions,
including the Library of Congress.

3. The Internet Archive has created a service known as the Wayback Machine. The
Wayback Machine makes it possible to browse more than 450 billion pages stored
in the Internet Archive's web archive. Visitors to the Wayback Machine can search
archives by URL (i.e., a website address). If archived records for a URL are
available, the visitor will be presented with a display of available dates. The visitor
may select one of those dates, and begin browsing an archived version of the Web.
Links on archived files in the Wayback Machine point to other archived files
(whether HTML pages or other file types), if any are found for the URL indicated
by a given link. For instance, the Wayback Machine is designed such that when a
visitor clicks on a hyperlink on an archived page that points to another URL, the
visitor will be served the archived file found for the hyperlink’s URL with the
closest available date to the initial file containing the hyperlink.

4. The archived data made viewable and browseable by the Wayback Machine is
obtained by use of web archiving software that automatically stores copies of files
available via the Internet, each file preserved as it existed at a particular point in
time.

5. The Internet Archive assigns a URL on its site to the archived files in the format
http://web.archive.org/web/[Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss])/[Archived URL] aka an “extended URL”. Thus, the extended URL
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the
URL for the record of the Internet Archive home page HTML file
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28
seconds (1997/01/26 at 04.:58:28). The date indicated by an extended URL applies
to a preserved instance of a file for a given URL, but not necessarily to any other
files linked therein. Thus, in the case of a page constituted by a primary HTML file
and other separate files (e.g., files with images, audio, multimedia, design
elements, or other embedded content) linked within that primary HTML file, the
primary HTML file and the other files will each have their own respective extended
URLs and may not have been archived on the same dates.

6. Attached hereto as Exhibit A are true and accurate copies of browser screenshots of

the Internet Archive's records of the archived files for the URLs and the dates
specified in the attached coversheet of each printout.
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7. 1, Nathaniel E Frank-White declare that all statements made herein of my own knowledge
are true and that all statements made on information and belief are believed to be
true; and that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, under
Section 1001 of Title 18 of the United States Code declare under penalty of perjury
under the laws of the United States of America that the foregoing is true and
correct.

DATE: September 9, 2024 Nathandd ~Frank-U Ntz

Nathaniel E Frank-White

DELL/HP/LENOVO EXHIBIT 1015, Page 2



EXHIBIT A

DELL/HP/LENOVO EXHIBIT 1015, Page 3



https://web.archive.org/web/20140329200351/https://vesa.org/about-vesa/member-companies/

DELL/HP/LENOVO EXHIBIT 1015, Page 4



INTERNET ARCHIVE |h'.1ps:.f.’vesa_org-'aboU:-vesa.-'men‘.ber-companies; G0 | OCT LEEY JUL B [

URORACTRENNE soocomces o 29 I3 6o

2013 EOALY 2015 ¥ about this capiire

w

Translate

Home About VESA » VESA Membership - Purchase Standards = Task Groups Mews B Events «» DisplayPort Developer = Resources = Contact

Member Companies @ e

ABCDEFGHIJKLMNOPQRSTUVWXYZ
Ace unitech Inc *! Upcoming Events
Acube Corporation
Advanced Connectek | @ news
Agilent Technologies
Algoltek, Inc. + DisplayPort™ Adds DockPort Extension to
Allion Labs, Inc. Royalty-Free VESA Standard
Altera Corporation +| DisplayPort™ Certified Systems up 63 Percent
spogee Inc. {dba Kanex) in 2013
AMD
smphsnel AssembleTech @ displayport website
Analog Bits
Analog Devices, Inc. r;-—)
Analog Way
@ purchase vesa standards
Analogix Semiconductor
Anapass, Inc Memberz will have access to all VESA standards
free of charge. Non-VESA members may purchase
ARDie:InG, standards via our Purchase Standards Page
Arasan Chip Sys
ASMedia Technoloay Inc.
ASTRODESIGH, Inc.
A5USTek Computer Inc.
Axell Corporation
Barco Inc.
Beijing BOE Vision-Electronic Tech. Co. Ltd.
Beijing CESI Technolegy Co., Ltd.
Belkin International, Inc.
BenQ Corporation
Bitec lberia 5.L.
BizLink Technology, Inc
BlackBerry Limited Corporation
Broadcom Corp.
Cadence Design Systems Inc.
Canon Inc.
Carallon Ltd.
Casio Computer Ca.
CE Link Limited
CerebrEX Inc.
Chant Sincere Co., Ltd.
Chiang Yu Enterprizes Inc.
Christie Digital Systems Canada, Inc
Chroma ATE
Chrontel, Inc.

Cireuit Assembly Corp.

DELL/HP/LENOVO EXHIBIT 1015, Page 5



CHPLUS Co., Ltd.

Compal Electrenics, Inc

Crestron Electronics

Cvilux

Dai-ichi Seiko

Daktronics
David Electronics Company Ltd
Dell

Delta Electronics Int'l Limived

DEMSO Corporation

DEXOM Systems, Led

ics Testing Center, Taiwan
Elexa Consumer Products, Inc
ELKA Intemnational Ltd.

Ellipt:

chnelogies, Inc.

Foosung Tech Corp.

Faxconn

Freeport Resources Enterprises Corp.
Fujitsu Limited

FuturePlus 5

ems
Fullink Electronics Technology (SZ) Ltd.
Gefen, LLC

Genesys Logic, Inc.

Global Unichip Corporation

Glory Mark Electronic Ltd.

Good Way Technolg

Google Inc.

Granite River Labs
Guntermann & Crunck GmbH
Hardent, Inc

HDL Design House
Hewlett-Packard Company
Himax Technologies, Inc.
Hirakawa Hewtech Corp.

Hirose Electric Co., Ltd.

con Technologies Co., Ltd.
Hitachi Ltd.

M Gov't Communications Centre (HMGCC)

Hesiden Corporation

Hotron Precision Electrenic Ind. (Suzhou) Co
HPE Technoloay Inc,

-0 Data Device, Inc.

IC Intracom

|DK Corporation

Imagenics Corp.

Inova Semicanductors GmbH

Inside Secure

Led

DELL/HP/LENOVO EXHIBIT 1015, Page 6



Intel Corporation
intoPIX S

ITE Tech., Inc

JAE Electronics, Inc

an Display Inc.

Johnson Components and Equipments Co.,

Jupiter Systems

INVC Kenwood

Kaicap Investments Limited
Kanex

Krypton Selutions

L-com Global Conn

Lab12&

Lastar Inc.

Lattice Samiconductor Corparation
Leader Instruments Corporation
Lenovo Group

LG Display

LG Electronics Inc.

Lightware Visual Engineering

Logic & More BV,

LUXHSARE-ICT, Inc

Hetwarks

Il International Ltd.

Master Co., Ltd
Matrox Graphics, Inc.

MediaTek Inc.

Meagal Corporation
Mentor Graphics Corporation
Mersive Tachnologies

MESTEC Technologies

Microchip Technol

Microsoft Corporation

MIKZ1 Co., Ltd.

Mitaz Electronics LLC

Mitsubishi Electric Corp.

MMD Manitors & Di

tolex Inc.

Monster

M5 Seltek

MStar Semicenductor, Inc.

Corporation

MNexia Device Co., Ltd.
Morel Systems Ltd
Movatek Microelsctronics Corp.
NVIDIA Corporation

MXP Semiconductors
Ceulus VR, Inc.

Optormind Inc.

Crise Technology Co., Ltd.
Panazonic Corporation
Parade Technologies Inc.

Pericom

Ltd.

DELL/HP/LENOVO EXHIBIT 1015, Page 7



Qualcomm, Inc.

=1
A

Quantum Data,
Quixant Ltd
Raytheon Company

Realtek Semiconductor Corp.

Renesas Electronics Corp.

RGE Spectrum

RGE Systems Inc. {DBA Extron Electronics)
Ricoh Company Ltd.

Rohm Co., Ltd.

Samsung Informaticn Systems

Scalable Dizplay Technelegies, Inc

SECO =rl

Seiko Epson Corporation

Semtech Corporation

Sharp Corporation

Shenzhen Carve Electronics Co., Ltd.
Shenzhen Comlink Electronics Co., Ltd
Shenzhen Teams Power Electronics Co., Ltd.
Shikino High-Tech. Co., Ltd.

5IG, Inc

Silicon Image

Silicen Works

simula Technology Inc.

SmartDV Technologies

SMK Corporation

Solomon Systech Limited

Sany Corporation

StarTech.com

croelectronics Inc.

Sure-Fire Electrical Corp

Symaptics, Inc.

Synopsys

TE Connectivity

Techno Mathematical Co., Ltd.

Tektronix Inc

Teradici Corporation

Terawins, Inc.

Texas Instruments

Time Interconnect Inc.

TL Inc. (Technology Leaders & Innovators)
Top Victory Investments Limited

Toshiba Corporation

Trilinear Technologies

T5AT-E International Inc

TTA (Telecommunications Technology Association)
Unigraf Oy

U5 Electronic:

Valens Semiconductor
VA Technologies, Inc.
Vprime LLC

WaveConnex, Inc.

DELL/HP/LENOVO EXHIBIT 1015, Page 8



Weida Hi-Tech Ca., Ltd

WDI Research & Development Inc.
n Technelogies Co., Ltd

Wilder Technologies

Xilinx

Yazaki Corporaticn

Zenic, Inc.

ZIPS Corporation

" Mew VESA Member

Menu

0 Home

@ About VESA

@ VESA Membership

© Purchase Standards
@ Task Groups

0 News & Events

@ DisplayPort Developer
0 Resources

O Contact VESA

@ DisplayPort Marketing Guidelines
0 Log Out

B Register

O Lost Password

0 Reset Password

About VESA

VESA's vision is continual growth in technical standards
development and evolution into an international trade
association, with a world-wide membership driving
standards initiatives, product implementations, and
market implementation.

39899 Balentine Dr., Suite 125
MNewark, CA 94560

Phone: (510) 651-5122
Fax: (510) 651-5127
E-Mail: moderatori@vesa.org

Office Hours: Monday - Friday 8:00am to 4:00pm Pacific
Time
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DisplayPort

From Wikipedia, the free encyclopedia

DisplayPort is a digital display interface devaeloped by the Video Electronics Standards Association {(VESA)
The interface is primarily used to connect a video source to a display device such as a compuler monitor,
though it can also ba used to transmit audio, USB, and othar forms of data 121

The VESA specification is royalty-free. VESA designed it to replace VGA, DVI, and FPD-Link, Backward
campatibility to VGA and DV by using active adapter donglas anables users to use DisplayPort fitted video
sources withoul replacing existing display devices,

The first version, 1.0, was approved by VESA on May 3, 2008.5] Version 1.1a was approved on April 2,
2007 followsd by the current standard 1.2 on Dacambar 22, 200917
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Overview [adi source]

DisplayPort is the first desplay interface to rely on packetized data transmission, a form of digital
cammunication faund in other technologias like Ethemet, USE. and PC| Express. It allows both intarnal and
external display connactions, and unlike legacy standards where differential pairs are fiked to ransmitling a
clock signal with each output, the DisplayPor protocol is based on small data packets known as micra
packets which can embaed the clock signal within the data straam, The advantage is a lowar number of pins ta
achieva higher resolutions % The use of data packeats alzo allows DisplayPort to be extensible, meaning
additional features can be added over time without significant changas to tha physical intarfaca itself.[']

DisplayPort can be used to transmit audio and video simultaneously, but each one is opticnal and can be
transmitted without the other. The video signal path can have 6 to 16 bits per color channel, and the audio
path can have up to 8 channels of 24-bit 182 kHz uncompressed PCM audio or can encapsulate compressed
audio formats in the audio stream. %1 A bi-directional, hali-duplex auxiliary channel carries device
managemeant and device control data for the Main Link, such as VESA EDID, MCCS, and DPMS standards.
In addition, the interface is capable of carrying bi-directional USE signals 1

The DisplayPort signal is not compatible with DV or HOMI. Howevar, Dual-Mode DisplayPoris are designed
to transmil a single-link DV1 or HDMI 1.2/1 4 protocol across the interface through the use of an external
passive adapter that selects the desired signal and converis the electrical signaling from LVDS to TMDS
Dual-mode DisplayPorts with passive adapters do not support VGA and dual-ink DVI. Those interfaces
requira active adapters to convert the protecel and signal to the desired output. VGA adapters are powered
by the DisplayPort connector, while dualink DV adapters may rely on an external power sourca {sae
compatibility with HOMI, DV and VGA)L

The DisplayPort connector can have 1, 2, or 4 differential data pairs (lanes) in a Main Link, each with a raw bit
rate of 1.82. 2.7. or 5.4 Gbit's per lane with seli-clock running at 162, 270, or 540 MHz. Data is 8b/10&
encoded where each B bits of information is enceded with a 10 bit symbal. So the effective data rates aftar
decoding are 1.296, 2,16, and 4,32 Gbit's per lane (or 80% of tha total)

Versions  [edit source]

1.0to 1.1 [edit source]

DisplayPort 1,0 aliows a maximum of 8,64 Gbit's data rate over a 2 meter cable "] DisplayPort 1.1 also
allows devices to implement alternative link layers such as fibar optic, allowing a much longer reach betwesn
source and display without signal degrad jan[11] although implementations are not standardized.
It also includas HDCP in addition to DisplayPort Content Protection (DPCP)

1.2 [adit source]

DisplayPort version 1.2 was approved on Decamber 22, 2008. The mast significant improvemant of tha new
varsion Is the doubling of the effsctive bandwidth to 17.28 Gbit's in High Bit Rate 2 (HBRZ) mode, which
allows increased resolutions, higher refresh rates, and greater color depth. Cther improvements include
multiple Independant video streams (daigy-chain connection with multiple monitors) called hMulti-Stream
Transport, facilities for stereoscopic 30, increased AUX channel bandwidth (from 1 Mbit's 10 720 Mbivs),
mora color spaces including xvY CC, scRGB and Adoba RGE 1998, and Giobal Time Code (GTC) for sub

1 ps audio/video synchronisation. Also Apple Incs Mini DisplayPort connector, which is much smaller and
designed for laptop computers and other small devices, is compatible with the new standard, 12111311 4210151

Marmmranisan standaede a0
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DisplayPort

DisplayPort connector

Type Digited sudieivideo connector
Praduction histary
Designer  VESA
Designed May 2006
Produced  2008-present
Superseded Digital Visual Inlerface
General specifications
Hot Yes
pluggable
External Yes
Audio Optional; 1-& channels, 16 or 24-bit linear
ignal CI; 32 to 102 KHz sampling rate;
maximum batrate 36,864 kbit's {4 G085 MB/s)
Video Optonal, maximum resolution kmited by
signal avadabls bandwidth
Cable 3 meters Tor Tull bandwidih ransmission over
passive cabie
33 meters over active cable |1l
Pina 20 pins for external connectors on deckiops,
netebooks, graphics cards, monitors, et and
0720 pins far intemal connections between
graphécs engines and buitt-in fist panels
Electrical
Signal +33Y
Maix. 160V
Voitage
Mhax. 500 mA
current
Data
Data signal Yes
Bitrate 162,27, or 5.4 Gbit's data rate periane; 1,
2, or 4 lanes, (effective 10181 51584, B.64, or
17.28 Ghit's for 4-4ane link); 1 Moil's or
720 Mbit/s for the auxikary channe
Protocol in-packet
Pin out
L1 =1
1 1
External connector {source-sida) on PCB
Pin1 ML_Lane 0 {p) Lane [ (positve)
Pin2 GND Ground
Pin3 ML_Lene 0 {n) Lane [ (negatwe)
Pind ML_Lane 1{p)  Lane 1 (pasitie)
Pin 5 GND Ground
Pin & ML_Lane 1 {n} Lane 1 (negatve)
PinT ML_Lane 2 {p) Lane 2 [positve]
Fing GND Ground
Pin 9 ML_Lane 2 {n} Lane 2 (negatve)
Pin 10 ML_Lane 3 {p} Lane 3 (positive)
Pin 11 GHND Ground
Fin 12 ML_Lana 3 (n} Lang 3 (nagatve)
Pin 13 CONFIGT connected to Ground™!
Pin 14 CONFIG2 connected to Ground™!
Pin 15 AUX CH {p) Auxihary Channel
(posifiva)
Pin 18 GND Ground
Pin 17 AUX CH in} Aulliary Channal
inegative)
Pin 18 Haot Plug Hot Phag Detect
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Pin 20 DF_FPWR Powar for connactor
MDP  [edit source] {3.3 Y 500 mA)
Mini DisplayPort (mDP) is a standard announced by Apple in the fourth quarter of 2008. Shortly after 1. Pins 13 and 14 may ether be directly connacted to
annaouncing the Mini DisplayPort, Appla announced that it would licensa the connector technalegy with no fae ground or connected to ground throwgh a pulidown
device

The following year, in early 2009, VESA announced that Mini DisplayPort would be included in the upcoming
DisplayPort 1.2 specification, On 24 February 2011, Apple and Intel announced Thunderbolt, 8 successor to o L i b
Mini DisplayPert which adds support for PCI Express data connections whie maintainng backwards e S e
oA . A . 18] In-oider; ie., lase 3 will De on pin 1(n) and 3(0) while
compatibility with Mini DisplayPort based psnpherals.' Jane O il ba on pin 10¢n) and 12(p)

2. Thi IS e pinout for source-side Connecior, Me sink-

DDM  [edit source]

Direct Drive Monitar (DDM) 1.0 standard was approvaed in Dacember 2008, |t allows for controllar-less monitors where the display panel is directly driven by tha
DisplayPort signal, althcugh the available resolutions and color depth are lmited to 2-lane operation

eDP  [edit sourca]

Embedded DisplayPort (aDP) 1.0 standard was adopted in Decembar 2008, It aims to dafine a standardized display panel interfaca for intarmal connections; e.g.,
graphics cards to notebook display panels. ! 11t has advanced power-saving features including seamless refresh rate switching. Version 1.1 was approved in October
2008 followed by version 1,1a in Novembar 2009, Varsion 1,2 was approved in May 2010 and includes DisplayPort 1.2 data rates, 120 Hz sequential color monitors,
and a new display panel control pratocol that works through the ALK channel ['%] Version 1.3 was published in February 2011; itincludes a new Panel Sell-Refresh
(PSR feature developed to save system power and further extend battery life in portable PC systems I8! PSR mode allows GPU to enter power saving state in
between frame updatas by mcluding framebuffer memory in the display panel controller.]! % Version 1.4 is axpecied bafore end of 2012, il reduces powear consumgtion
with partial-frame updates in PSR mode, regional backlight contrel, lower interface voltage, and additional Iink rates; the auzilary channe! supports multi-touch panel
data to accommaodate diffarent form factors 1191

IDP  [edit scurce]

Internal DisplayPort (iIDP) 1.0 was approved in April 2010. The iDF standard defines an internal link between a digital TV system on a chip controller and the display
panel's timing contraller, It aims to replace currently used internal FRD-Link lanes with DisplayPort connection 2% iDP features unique physical interface and protocels,
which are not directly compatible with DisplayPort and are nol applicable 1o external conneclion, however they enable very high resolution and refresh rates whila
providing simplicity and extensibility.”" ?l iDP features non-variable 2.7 GHz clock and is nominally rated at 3.24 Gbitis data rate per lane, with up to 16 lanes in & bank,
rasulting in B-fold decreasa in wiring requirements over FPD-Link for a 1080p24 signal; other data rates are also possibie. iDP was built with simplicity in mind and it
doesn’t have AUX channel, content protection, or multiple straams; however it does have frame sequential and line interleaved sterec ap sl

PDMI  [edit source]

Portablz Digital Media Interface (POMI) is an interconnection between docking stations/display devices and poniable media players, which includes 2-lane DisplayPort
w1.1a connection. It has been ratified in February 2010 as ANSHCEA-2017-A.

WDP  [edil source]
Wireless DisplayPort (wDF) enables DisplayPort 1.2 bandwidth and feature set for cable-free applications operating in 60 GHz radio band, it was announced on
Novambar 2010 by Witig Alliance and VESA as a cooparative effort 1211

MyDP  [edit source]

Mobility DisplayPert, also known as MyDP or SlimPeort, was released in June 2012, It uses a micro-USE connector and passive cables to support DisplayPort, HOMI
and VGA connactivity from mabile devices 16 external displays. 22l The first product to use MyDP s Google Nexus 4 smartphone. 2% Anather product that is known 1o
usa the MyDP standard is the 2nd generation Nexus 7 announced on July 24, 2013.

Specifications [edit source]

Technical specifications [edit source]
» Forward link channel with 1 1o 4 lanes; effective data rate 1,296, 2,16, or 4,32 Gbit's per lane (fotal 5.184, 8.64, or 17,28 Gbit's for a 4-1ane link).
= Bb/10b encoding provides DC-balancing and Embedded Clock within seral channel {10 bit symbaols, 20% coding overhead)
« RGE (unspacifiad) and YChCr (ITU-R BT.601-5 and BT.709-4) color spaces, 4:4:4 and 4:2:2 chroma subsampling
» sRGH, Adobe RGE 1948, DCI-P3, RGE XR, scRGE, xwYCC, Y-only, Simple Colar Profile (version 1.2} %3]
= color depth of 8, 8, 10, 12 and 16 bits per color component
= Optional B-channel audio with sampling rates up to 24 bit 152 kHz,
» Bidiractional half-duplex ALX channal, 1 Mbit's (v1.0) or optional 720 Mbit's (v1.2)
= stereoscopic 30 formats: frame sequential (v1.1a), field sequential, side-by-side, top-bottom, line interieaved, pixal Interleaved and dual nterface (v1.2) 115]
» Optional dual-mode facility generates TMDS and clock for single-link DVIFHDMI signaling with a simple lina-level conversion dongle.
» Up to 63 video and audio streams with time-division fransport multiplexing and hot-plug bandwidth allocation {from version 1.2}
= 128-bit AES DisplayPort Cantent Protection (DPCP), and 40-bit High-bandwidth Digital Content Protestion {(HDCP) from version 1.1 onwards.
» Intermal and external connections so that one standard can be used by computer makers reducing costs. 24

ion of audic compression formats

Sampie data rates required by various display resolutions using common vertical blanking
methods, Gbius

Resolution = color depth @ frame rate CcvVT CVT-R CEA-861-E
1280 = 720 = 24 bpp @ 60 Hz 1.78 1.54 1.78
1820 = 1080 = 24 bpp @ 60 Hz 415 333 3.56
1820 = 1200 = 30 bpp @ 60 Hz 5.81 4.62 =
2580 * 1600 * 30 bpp @ 60 Hz 1046 8.08 -
3840 = 2160 = 30 bpp @ 60 Hz 2139 1600 -

For RGE and YCbCr 4'4°4 encodings, bpp = 3 « bpe (bds par channel), for YChCr 4 2 suhsampling, bpp = 2 « bpc

Digital Restrictions Management (DRM) [sdi source]

DisplayPon 1,0 incudes splional DPCP (DisplayPort Gontant Protection) from Philips, which uses 128-bit AES encryption, Il also features full authentication and
sassion key establishment (each encryption session is independent). Thare is an independent revocation system. This portion of the standard is licensed separataly. It
alzo adds the ability to verify the proximity of the raceiver and transmitter, a technigue intended to ansure users are not bypassing the content protection systam to send
data out to distant, unauthorized users.

DisplayPort 1.1 added opticnal imp ion of ndustry 58-hit HDCP (High-bandwidth Digital Content Protaction) revision 1.3, which requires separate
licensing from the Digital Content Protection LLC &

Dual-mode [sdit sourcs]
Dusl-mode DisplayPart (alsa known as DisplayPart++2%) can directly output single-link HOM

+ and OV signals using a simple passive adapter that adjusts from the different connactor and Dual-mode pin mapping
. the lower voltages used by DisplayPort. Z527] When a duakmode chipset detests that a 0| or DisplayPort Dll'ls_ DVI 1.0/HDMI mode
I HOMI passive adapter is attached, it switches to DVI/HDMI mode which usas the 4-lane main  Main Link Lane 0 TMDS Channel 2
gi.sp:ayPDoﬂ ||nch and th: Aurxl channeI :Inkot: transmit 3 TMIiS:Ig:\:t; a;::ck Islgnal and Main Link Lane 1 | TMDS Channel 1
Oual-mode DisplayPort & isplay Data Channel data/clock. Dual-mode pons are marked with the DP++ logo: most - :
iogo current DisplayPor graphics cards and monitors offer this mode. Main Link Lane 2 _TMDS Channel 0

In January 2013, a new YESA specification was released called DisplayPort Dual-Mode Main Link Lana 3 _TMDS Clock

Standard varsion 1.7, which brings dual-made capabilities on par with HOMI 1.4, allowing a TDMS clock rate of up to AUX CH+ 0DC Clock
300 MHz. 10800 deen color. 4K resclution. and stareoscopic 3D formats. Passive adapters and ports which support the new | aiiv ~u [ P
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data rate will be markad Type 2, and will be backwards compatibla with axisting 'Typs 1 parts [20] T
DP_PWR DP_PWR

A notable limitation of Type 1 dual-mode is that it Iy t it single-ink DVI {and HDMI), as th bar of pins in th T
notabla limitation of Type 1 dual-mode is that it can only transmit single-in fan 1, as the number of pins in the Hol Plug Detect | Hot Plug Defect

DisplayPon connector is insufficlent for dual-link o fons. Also, itis limited to a TMDS clock rate of 185 MHz. As a result,
an activa convartar is needad for Dual-Link DVI, HDMI 1.3+, and analog componant vides such as VGA, Sema of these active Config 1 Cable Adaptor Detect
adapters can rely on the +3.3 \V wire in the DisplayPort connector for the converslon, but other types of active conversion, Config 2 CEC (HDM! only)

such as Dual-Link DV, require external power that is often pulled from an available USB pon.m]

VESA anticipates that HDMI and DV| conversion will eventually be handled by active adapters which act as DisplayPort Sink devices, in order 1o faciliale sasie
updates to latast HDM| and DisplayPort specs, and work with dual-link HDMI, DisplayPort connections with sither fewar than 4 lanes or diffarent data rates, and
multiple DisplayPort streams. It should be noted that DVI 1.0 spec was finalized in 1999 and the DV industry consortium has since disbanded, so future updates to DVI

specification are unlikely; also, although dual-link HOMI Type £ connector is defined in the HDMI specification, it has nat seen any practical use as of
201 2lsitation nesdsd]

Advantages over DVI, VGA and FPD-Link [sdit source]

3 This article contains embeaddad lists that may be poorly defined, unverified or
- indiscriminate. Flease help to cl=an it up to meet Wikipedia's quality standards. Where
appropriate, incorporate items inta the main body of the article. (Novembar 2040)

In Decembar 2010, several computer vendors and display makers including Intel, AMD, Dell, Lenovo, Samsung, and LG
announced they would begin phasing out FPO-Link, VGA, and DVI-| over the next few years, replacing them with
DisplayPort and HDMIPY21] One notable axcaplion to the fist of manufacturers is Nvidia, who has yet to announce any

Picture of 3 DisplayPort 1o DV adapter &
after removing its enclosure. The chip on
DisplayPort has several advantages over YGA, DVI, and FPD-Link. 121 the board converts the voltage levels

i generated by the dual-mode DesplayPort
= Open standard available 1o all VESA members free of charge and to non-members for a fee % royalty-free and device to be compatible with & DVI

extansibla standard to help broad adeption manitor.
= Fewer lanes with embedded self-clock. reduced EMI with data scrambling and spread spectrum mode

plans regarding future implementation of legacy nterfaces,

= Based on a micro-packet protocol
» Allows sasy expansion of the standard with multiple data types
» Flexible allocation of available bandwidth batween audio and video
» Multiple video streams over eingle physical connection (version 1.2)
» Long-distance transmission over alternative physical media such as optical fiber {version 1.1a)
= High resclution displays and multiple displays with a single cable
» 17.28 Gbit's of effective video bandwidth, enough for four simultaneous 1080p60 displays (CEA-BE1 timings), stereoscopic 2,560 = 1,600 = 30 bit @120 Hz
(CVT-R timings). or 4K UHDTV @60 Hzlm'e 1]
= Designed to work for intermal chip-to-chip communication
= Almed at replacng intemal FPO-Link links to display panels with a unified link interface
» Comgpatible with low-voltage signaling used with sub-micron CMOS fabrication
» Can drive display panals directly, efiminating scaling and control circuits and allowing for cheaper and slimmer displays
= Link training with adjustable amplitude and preemphasis adapis to differing cable lengths and signal quality
» Reduced bandwidth transmission for 15 meler cable (at least 1920=1080pE0, 247bpp)
» Full bandwidth transmission for 2 meter cable
= High-speed auxiliary channel for DOC, EDID, MCCS, DPMS, HDCP, adapter identification atc. traffic
» Can be used for transmitting bi-directional USB, touch-panel data, CEC, efc.
= Salf-latching connector

Comparison with HDMI  [edit sourcs]

Although DisplayPort has much of the same functionality as HDM!, itis a complementary connection used in different scenarios 12011341 DisplayPort can emit an HDMI
signal through the use of a passive adapler connectad 1o a port that is designed for dual-mode.

The DisplayPeit specification defines the standard as royalty-free, while HDMI charges an annual fee of $10,000 to each high volume manufacturar plus US$0.04 per
device 5] HDMI Licansing counters the “royalty-free” claim by pointing out thal the DisplayPort specification leaves open the possibility of charging for
impiementation, ?% DisplayPort has more than twice the bandwidth at 21.6 Ghits!>7 (17,28 Ghit's with overhead removed) as opposed to HOMI's 10.2 Ghits2! (3,16
Ghit's with overhead removed). It alsa has the ability to share this bandwidth with multiple streams of audio and video o separale devicas 139

DigplayPort in native mode lacks some HOMI features such as Consumer Elecironics Canirol (CEC) commands, which allow the control of multiple devices through a
single remote; Y141 VESA asserts that CEC commands can be transmited over the AUX channal if needed X% HOMI uses unique Vendeor Specific Block structura
which allows for features such as additional color spaces. However, these features can be defined by CEA EDID axlensions.

Market share (et sourcs]

Figures from IDC show that DisplayPort was on 5.1 percent of commercial desktops and 2.1 percant on commarcizl notebooks in 2009, However, they pradict that the
figure for commarcial desktops will grow to 89.5 parcant, and for commarcial notebooks to 85 percant by 2014.1°7 Tha main factor bahind this is the phasa out of VGA,
and that both Intal and AMD will also stop building products with FPD-Link, by 2013,

Products  [adit source]

Since its introduction in 2008, DisplayPaort has gainad papularity within tha computar industry and is faaturad on many
graphic cards, displays, and notebook computers. Dell was the first company to introduce a consumer product with a
DisplayPort connector, the UltraSharp 3008WFP, which was releasad in January 2008.1°2] Soan after, AMD and Nvidia
releasad products to support the technology. AMD included support in the Radeon HD 3000 series of graphics cards, while
Nvidia first introduced support in the GeForce 9 series starting with the GeForce 9600 GT#91441

Later the samea year, Apple introduced sevaral products featuring a Mini DisplayPort.**] The naw connector — propriatary at
the time - eventually became par of the DisplayPort standard, however Apple reseives the right to void the license should
the licenses "tommence an action for patent infringement against Apple®. % In 2009, AMD followed suit with their Radeon
HD 5000 series of graphics cards, which featured the Mini DisplayPort on the Eyefinily versions in the serias 1471 Left-hand side Multi-mode DsplayPort &1
connector on a Lenovo X220 laptop

Participating companies [edil source]

The following companies hava participated in preparing the drafts of DisplayPort, sDP, iDP, or DDM standards:

» Agilant = Display Labs » Kawasaki » Realtok S
= Altara = Foxconn Electronics: Microalectronics (K- « Samsung
« AMD Graphics Produet o Genesis Microchipl® Micro) » SMK
Group » Hawlatt-Packard » Lanovo « STMicroalactronics
» Analogixt ¥l » Hosiden = LG Display e SynthaSys Research Inc
* Apple » Hirose Electric Group ® Luxtera = Tektronix

» Astradesign = Intel * Molex » Taxas Instruments Wini DisplayPort &
« Broadcom Corporation » I-PEX » NEC TLi

» Chi Mel Optoslectronics  » | Davice = NVIDIA » Tyco Elactronics

« Chrontell*9! Technology » NXP Semiconductors » ViewSeonic

Dol » JAE Electronics ® Xi3 Corporation VT

» Parada Tachnologles
The following companies hava additionally announced thair intention to implement DisplayPor, aDP or iDP:

® Acer = Eizo » Micro-Star Internationall®2! » Toshiba
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* ASRocki?el  Fujitsu » MStar Semiconductor # Philips

» Biostar » Glgabyte Technology » Novatek Microelecironics Corp. » Quantum Data

» Chroma » Hall Research Technologiss » Palit Microsystems Lid. » Sparkle Computer
= Circuit Assembly = [TE Tech. = Pioneer Carporation = Unigraf

= DataPro s Matrox Graphics » 53 Graphics

See also [edit sourcs]

= DilvA

» HOBaseT

= HDMI

= Mini DisplayPort

» List of videa conneclors
» Thundarbolt

Nates [edit source]

1.7 Duzllink DV s Bmited in resolution and speed by the quaity and therefare the arg limited to 225-3007MHZ), and can only drive one monitor at a time. VGA
bancwidth of the 0V| cable, the quality of the transmitter, and the quality of the connectors have no defined maximum resclution or speed, but thes analog nature
receiver; can only drive one monitor at a time; and cannot send audio data. HDMI limits their bandwidth, though can provide long cabling only limited by apprapriats
1.3 and 1.4 are limiled to effactively 8 16 Gbit's or 340 MHz {though aclual devicas shislding.
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External links [edit source]

= DisplayPort homapage &
= Bridging the new DisplayPort standard &
# |ntroducing the Panel Seif Refrash Technology &
VrEhE Audio and video connectors
Analog audio.  Eanana plug - Bnding post - D-subminiature - Euroblock + (Mini-J0IN + Phone connector + RCA - Spaaker spring termmmal - Speakon + XLR
Digital audie  BNG - D-sul - SIPDIF - TOSLINK - XLR
Video  BNC - Composita video - D-Terminal - DE13W3 - DFF - DMS-39 (LFH) - (Mini-)JOIN - (Minsi- / Micro-)OVI - (Mini-VGA - RCA - S-Video - YPBPr
Audio and video  ADC - Beling-Lee - EVC - F - HDBaseT - HOM] - (Mini) DisplayPort, MyDF - MHL - Binijack - F&D - POMI - SCART - Thunderboll
Visual charts  List of video conneclors

T E Audio and video interfaces and connectors
Anslog Interface: PC System Design Gude - Connectors: TRS 3.5 mm
Audio only
Digital  Interface. S/F0IF - Connectors: RCA jack (coaxial) - TOSLINK (optical) « BN
i Interface VGA - Connectors: DB-15 ¢ Interface: Composte « Connectors: RCA jack yellow - Interface: 5-Video « Connectars: Mani-DiN 4 Pin -
log Interface. Component - Connectors: RCA jacks « 3 - Inferface. Composite - 5-Video, and Component « Connectors: WIVO using Mni-DIM 9 Pin
Video only
= AERT Interface. DVI - Connectors: DV|
analog
- 1] . 2 ¥ . i 5T -
Viites s Digital Intertace. HOMI - Connectors, HDMI connector - Interface. DisplayPort - Connectors. DisplayPort connector - Interface: HDBase

Connectors: 8PEC connector

Categores: Digital display connectors | VESA | Computer connactors
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DisplayPort
From Wikipedia, the free encyclopedia
DisplayPort is a digital display interface standard put forth by the Videco Electronics Standards Association (VESA).

It defines a new royalty-free, digital audio/video interconnect, intended to be used primarily between a computer
and its display, or a computer and a home-theater system,

= |nteraction The first version was approved in May 2006, version 1.1a was approved on April 2, 2007 and the currant varsion
Help 1.2 was approved on December 22, 2008.
About Wikipedia DisplayPort is designed to replace digital (DVI) and analog component video (VGA) connectars in computer
Community portal monitors and video cards, as well as replace internal digital LVDS links in computer manitor panels and TV panals.
Recent changes DisplayPort can provide the same functienality as HOMI but is not expected to displace HDMI in high-definition

Contact Wikipedia

consumer electronics devices. ']

2010 Feighl

FIUFS = anout this capture:

DisplayPort

b Toolbox In Decamber 2010 it was announced that several computar vendors and display makers including Intel, AMD, Dell,
} Bintanpett Lenovo, Samsung and LG would stop usingpll_r\:\’DS from 2013 and legacy DVI and VGA connectors from 2015, DisplayPort connector
replacing them with DisplayPart and HDM| 1= o
~ Languages - ; Type Digital audio/video connector
Catala Contents [lide 3] Production history
Cesky 1 Versions Designer VESA
Deutsch 1.1 Version 1.0 to 1.1 Designed  May 2006
Espafiol 1.2 Version 1.2 Produced  2008-present
Frangais : = —
o 2 Companicn standards General specifications
2=y 3 Specifications
ltaliano 1.1 DRM Hot Yas
pluggable
Nederlands 3.2 Technical specifications
HAEE External  Yas
i 4 Comparlsons
Polski 4.1 Compatibllity with HDMIDVI Audio Optional, 1-8 channels, 16 or 24-bit linear
Py i i 1 FCM; 32 to 192 kH. ! te;
e 4.2 Relationship with HDMI LA R TR R TR AR
Suarml bitrate 49, 152 kbit's
4.3 Advantages over legacy standards
Svenska Video Optional, maximum resolution limitad by
Tiirkge 5 Products signal availabls bandwidth
5 5.1 ATWVAMD
YepalHcsra 52 ARl Cable Maximum length 15 melers for video
o) < APP fransmission (resolution at lsast
5.3 Dell 1820=1080p60 at 24 bpp),
& Adopters and supporters 3 meters for full bandwidth transmission over
7 Markeishare copper cable.
8 See alzo Pins 20 pins for external conneclors on desklops,
8 Notes notebooks, graphics cards, monitors, efc. and
10 References 30/20 pins for internal connections between
11 External links graphics engines and buil-in flat panels.
| Electrical
Versions [edit] | Signal  *33V
Max. 16.0V
DisplayPort supports both external (box-to-box) and internal (laptop LCD panel) display connections. Unlike the voltage
saparate DVI/HDMI and LVDS standards, where differential pairs are fixed to transmitting RGB pixals and clock Max. 500 mA
signal, the data transmission protocol in DisplayPort is based on micro data packets and can use variable number paRET
of data pairs, with clock embedded in the data signal. The micro-packet pratocol is extensible for future feature .
additions.
Data Yas
The DisplayPort connector supports 1, 2, or 4 differential data pairs (lanes) in a Main Link, each with a raw bit rate signal
of 1.62, 2.7, or 5.4 Gbit/s per lane, with self-clock running at 182, 270, or 540 MHz. Data is 8b/10b encoded, where ;
h 8 bits of info : P ded with a 10 bi g | he sffective d ftar decodi 1,296 Bandwidth 162, 27, or 5.4 Gbit's data rate perfans; 1, 2,
eac its of in r.manorl are encoded with a it symbaol, so the effective data rates after decoding are 1. 3 or 4 lanas: (sffactive total 5 184, 8 84_or
2.16, and 4.32 Gbil/s per lane (80% of the total). 17 28 Ghit/s for 4-lane link): 1 Mbit's or
Both video and audio signals are optional; a Displayport signal can be used to transport audio-only content, video- (RN et ey S hannet
only content, or both audio and video simultaneously, The video signal path supports € te 16 bits per color channel. Protocol  Min-packet
The audio path supports up to 8 channels of 24 bit 192 kHz uncompressed PCM audio and can encapsulate Pin out
compressed audio formats in the audic stream. !
A bi-directional half-duplex auxiliary channel carries device management and device control data for the Main Link, |} L]
such as VESA EDID, MCCS, and DPMS standards. g g e WL
Although DisplayPort's signal is net compatible with HDMI or DV, dual-mede ports (which are marked with DP++ W W
lego) can use DisplayPort wires to transmit single-link HOM| and DVI signals which are then convertad 1o higher =1 1
signal levels by passive external adapters. Dual-link DV and analog VGA are supported through powered adapters
which perform active conversion.1*] Extamal connactar {source-side) on PCB
g " Pin 1 ML_Lane 0 Lane 0 sitive
Version 1.0 to 1.1 [edit] = ] {po |
5 ; , p— Pin 2 GND Ground
DisplayPort 1.0 supports a maximum of 8.64 Gbit's data rate over a 2 meter cable.'”- DisplayPort 1.1 also supports .
devices which implement altarnative link layers such as fiber optic, aliowing a much longer reach between source s ML tene0.in) Lane.Uinegenve)
and display without signal degradation, ™ although alternative implementations are not standardized. It also Pin 4 ML_Lane 1 (p) Lane 1 (posilive)
supports HDCP in addition to DisplayPort Content Protection (DPCP). Pin 6 GND Ground
Macninm 4 A Pin 6 ML_Lane 1 {n) Lane 1 {negative)

[ TR
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Pin7T ML_Lana 2 {p) Lane 2 {posifive)
DisplayPort version 1.2 was approved on December 22, 2009. Most significant improvement of the new version is — i i
the doubling of the effective bandwidth up to 17.28 Gbit's, which allows for increased resclutions, higher refresh
rates, and greater color depth, Other improvements include multiple independent video streams (daisy-chain Fin 8 ML_Lane 2 (n) Lane 2 {negative)
connection with multiple manitors). support for stereascopic 3D, increased AUX channel bandwidth (from 1 Mbit/s Pin 10 ML_Lane 3 (p) Lane 3 {positive)
to 720 Mbit's), support for more color spaces including xvYCC, scRGE and Adobe RGE 1998, and Global Time Pin 11 GND Cround
Code (GTC) for sub 1 ps audiofvideo synchronisation, and addition of Apple Inc."s Mini DisplayPort connector, .
which is much smallar and mare appropriata for Iaptop computers and other small devicas |TIEIS14110] b3 Wi-Lane 24y b2 nedative)

Pin 13 COMFIGT connected to Ground™
Companion standards [edi]  Pin1a  CONFIG2 connected to Ground!!
Mini DispiayPort (mDF) is a standard announcaed by Apple in the fourth quarter of 2008. Shortly after announcing inds AUXCH {P) Auxu:gry}(lhannel
the Mini DisplayPort, Apple announced that it would license the connector technology with no fee. The following posstes
year, in early 2009, VESA announced that Mini DisplayPort would be included in the upcoming DisplayPort 1.2 Sl B Sigung
spacification. Pin 17 ALX CH (n) Auziliary Channel
Embedded DigplayPort (eDP) 1.0 standard was adopted in December 2008. It aims to define a standardized U5t
display panel interface for internal connections; e.g., graphics cards ta notebook display panels.!! It supports il Hot:Flug HakBiog; Dtack
advanced power-saving features including seamless refrash rate switching. Version 1.1 was approved in October Fin 19 Retum Returm for Power
2009 followed by version 1.1a in November 2009, Version 1.2 was approved in May 2010 and supports DisplayPort | Pin 20 DP_PWR Pawer for connactor (3.3
1.2 data rates, 120 Hz sequential color monitors, and a new display panel control protocol that works through the W A00 mA)
AUX channel. [ Varsian 1.3 was publishad in February 2011: it includes a new Panal St?tf-Refmsh (PSR) featura 4 Pis 1% s 14 sy iltier be dinsetly coRnécted 1o
developed to save system power and further extend battery life in portable PC systems. ['2l PSR mode allows GPU ground or connected to ground through a pulldawn
to anter power saving state in betwean frame updates by including framebulfar memory in the display controller, 191 device

2. This is the pinout for source-side connector, the sink-
side connector pinout will have lanes 0—3 reversed
inorder; i.e., lana 3 will be on pin 1(n) and 3(p) while
lane 0 will be on pin 10{n} and 12{p}.

Direct Drive Monitor 1.0 standard was approved in December 2008. It allows for controller-less monitors where the
display panel is directly driven by the DisplayPort signal, although the supponted resolutions and color depth are
limited to 2-lane operation.

Internal DisplayPort (iDP) 1.0 was approved in April 2010. The iDP standard defines an intemal link bet a

digital TV syster on a chip controller and the display panal's timing controller. It aims to replace currently used internal LVDS lanes with DisplayPort cennection.| ! iDP
features unique physical interface and protocols, which are not directly compatible with DisplayPort and are not applicatle to external connection, however they enable very
high resoluticn and refresh rates while providing simplicity and extensibility. 1'% ipP features non-variable 2.7 GHz clock and is nominally rated at 3,24 Gbil's data rate per
lane, with up to 16 lanes in a bank, resulting in 6-fold decrease in wiring requiraments over LVOS for a 1080p240 signal;[‘ﬂ other data rates are also possible. IDP was built

with simplicity in mind and it doesn't support AUX channel, content protection, or multiple streams; however it dees support frame sequential and line interleaved stereo 3D.
[10]

Portable Digital Media Interface (PDMI) is an interconnection between docking stationsidisplay devices and portable media players, which includes 2-lane DisplayPort v1.1a
connection 1] It has been ratified in Fabruary 2010 as ANSHCEA-2017-A.

Whreless DisplayPaort is a standard which will enable DisplayPort 1.2 bandwidth and feature set for cable-free applications operating in 60 GHz radio band; this was
announced on Novembar 2010 by WiGig Aliance and VESA as a cooperative affort[14]

Specifications [edit]

DRM [dit]

DisplayPort 1.0 includes optional DPCP (DisplayPort Content Protection) from Philips, which uses 128-bit AES encryption. It also features full authentication and session key
establishment (sach encryption session is independent). There is an independent revocation system. This portion of the standard is licensed separately. It also adds support
far verifying tha proximity of the receiver and transmitter, a taechnigue intended to ensure users are not bypassing the content protection system to send data out to distant,
unauthorized users.

DisplayPort 1.1 added support for industry-standard 56-bit HDCP (High-bandwidth Digital Content Protection) revision 1.3, which has recently been compromised with the
release of HDCP master key.

Technical specifications [edit]

« Forward link channel with 1 to 4 lanes; effective data rate 1.296, 2.18, or 4,32 Ghit's per lane (total 5.184, 8.64, or 17,28 Gbit/s for a 4-lane link)T.
# 8b/10b encoding provides DC-balancing and Embedded Clock within serial channel (10 bit symbals, 25% coding overhead)
= Supports RGB (unspecified) and YCbCr (ITU-R BT.601-5 and BT.709-4) color spaces, 4:4:4 and 4:2:2 chroma subsampling

» sSRGB, Adobe RGB 1998, DCI-P3, RGB XR, scRGB, xvYCC, Y-anly, Simple Color Profile (version 1.2) ['V]

= Supports color depth of 6, 8, 10, 12 and 16 bits per color component

= Optional B-channel audio with sampling rates up to 24 bit 192 kHz, supports encapsulation of audio compression formats

= Bidiractional hali-duplex AUX channel, 1 Mbit's (v1.0} or optional 720 Mbit/s (v1.2)

= Supports sterenscopic 30 farmats: frame sequential (v1.1a), field sequential, side-by-side, top-bottem, line interleaved, pixal interleaved and dual interface (v1.2) 110
= Optional dual-mode suppart generates TMDS and clock for single-link DVI/HOMI signaling with a simple line-lavel conversion dong!g.[‘”

= Supports up to 3 video and audio streams with time-division transport multiplexing and hot-plug bandwidth allocation (from version 1.2}

e 128-bit AES DisplayPort Content Protection (DPCP) suppont, and support for 40-bit High-bandwidth Digital Content Protection (HDCP) frem version 1.1 onwards.

= Supports internal and external connections so that one standard can be used by computer makers reducing costs. |19
tSample data rates required by various display resolutions using common vertical
blanking methods, Gbit/s
Resolution x color depth @ frame rate CVT CVT-R CEA-861-E
|1280 % 720 x 24 bpp @ 60 Hz 178 154 |1.78
11920 x 1080 * 24 bpp @ 60 Hz 415 3.33 |356
11920 % 1200 * 30 bpp @ 60 Hz 581 4.62
2560 x 1800 x 30 bpp @ 60 Hz 1046 806 |-
{3840 x 2160 x 30 bpp @ 60 Hz 2138 1600 |-
iFor RGB and YCbCr 4:4-4 encodings, bpp = 3 = bpe (bits per channel); for YCbhCr 4:2:2 subsampling, bpp =2 = bpc
Comparisons [adit]
Compatibility with HDMI/DVI [edit]
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DisplayPort is capable of directly emitting single-link HOMI and OV! signals using Dual-mode

DisplayPort. VESA has issued interoperability guidelines for supporting single-link DV| and HDMI |

- through a DisplayPort connection using a relatively simple passive adapter that adjusts for the DisplayPort pins| DVI 1.0/HDMI mode
lower voltages required by DisplayPort|'8117] Dual-meda DisplayPort chipset detects the DVIor | pain Link Lane 0 | TMDS Clock

HDMI passive adapter and swiiches_ to DVIHDMI mode which uses the 4-lane main DisplayPort :.Main UrkLansA :TMDS Channel 0

& link and AUX channel link to transmit 3 TMDS signals plus a Clock signal and Display Data |

Channel datalclock from the chipset. Dual-mode compatible ports are marked with the DP++ logo:

Dual-mode pin mapping

-
-4

Dual-mode DisplayPort

|Main Link Lane 2 TMDS Ghannel 1

most current DisplayPart graphics cards and monitors support this moda. ] Main Link Lane 3 :TMDS Channel 2
A notable limitation is that dual-mode can only transmit single-link DVI/HDMI, as the number of pins in the DisplayPort connector | AUX CH+ |DDC Clock
is insufficiant for dual-link connections and an active converter is needad for Dual-Link DV| (and analeg compaonent video such QS;AUX CH- :DDC Data

VGA); however, VESA foresees that all HDMI conversion will eventually be handled by active adapters which act as DisplayPort
Sink devices, in order to facilitate easier updates to latest HDMI specs and support multipla streams, dual-link HOMI or
DisplayPort connection with fewer than 4 lanes, as in PDML DVI 1.0 spec was finalized in 1989 and the DV industry consortium | Hot Plug Detect |Hot Piug Detect

DP_PWR |DP_PWR

has since disbanded, which means future updates to DVI specification are unlikely; also, although dual-link HOMI Type B is Config 1 éc;b[g Adaptor Detect
fi i 1 ification, it h tical far, | |

defined in the HDMI specification, it has not seen any practical use so far [Gonfig 2 |CEC (HDMi only)

Relationship with HDMI ledit]

Mast of the DisplayPort supporters are computer companies such as Apple, Dell, HP, Lenovo, Fujitsu, Toshiba and Acer, some of which have released several computer
monitors that support DisplayPort and some also with HDMI, 12119

The DisplayPort website states that DisplayPort is expected to complement HDMLI'® DisplayPort can emit HDM| video and audio using passive adapters connected to Dual-
maode ports, and supports HDCP content protection used in the HOMI standard,

DisplayPort lacked native support for the xvYCC color space, but that has baen added in DisplayPort varsion 1.2. HDMI supports Consurmer Elactronics Cantrol (CEC)

signals, and these are lacking from Displa\‘_.rF’ort.mE?'IJ However, VESA asserts that CEC can be transmitted over the AUX channel if needed:!*! additional color spaces
defined in Vendor Specific Block could also be defined using CEA EDID extensions, which were designed for DVI-mode connections which lack VSB communications.

DisplayPort is currently royalty free, while the HDM| royalty is 4 cents per device and has an annual fee of $10,000 for high volume manufacturers.??! HDMI Licensing LLC
claims that, like HDMI, the DisplayPort specification allows for compensation from implementers to unspecified rights holders.12]

Advantages over legacy standards [edit]
\’ This article contains embedded lists that may be poorly defined, unverified or indiscriminate. Please help to clean it up

to meet Wikipedia's quality standards. (November 2010)

DisplayPort has a several advantages over legacy computer display standards such as VGA, DVI and LVDS.
= Open (except HOCP), royalty-free and extensible standard to help broad adoption
= Fewer lanes with embadded self-clock, reduced EMI with data scrambling and spraad spectrum mode
= Based on a micro-packet protocol
« Allows easy expansion of the standard with multiple data typas
= Flaxible allocation of available bandwidth batwean audio and video
« Multiple video streams over single physical connection (version 1.2)
» Long-distance transmission over alternative physical media such as optical fiber (version 1.1a)
= Supperts high resolution displays and multiple displays with a single cable
« 17.28 Gbit/s of effective video bandwidth, enough for supporting 4 simultaneous 1080p60 displays (CEA-861 timings) or 2,660 » 1,600 = 30 bit @120 Hz (CVT-R
timings){e= 11
# Designed to support internal chip-to-chip communication
= Aimed to replace internal LVDS links to display panels with a unified link interface
= Compatible with low-voltage signaling used with sub-nanometer GMOS fabrication
e Can drive display panels directly, eliminating scaling and control circuits and allowing for cheaper and slimmer displays
» Link training with adjustable amplitude and preemphasis adapts to differing cable lengths and signal quality
» Reduced bandwidth transmission for 156 meter cable (at least 1920x1080p60, 24 bpp)
& Full bandwidth transmission for 2 meter cable
= High-speed auxiliary channel for DDC, EDID. MCCS, DPMS, HDCP, adapter idantification ete. traffic

« Can be used for transmitting bi-directional USB, touch-panal data, CEC, etc.

» Self-latching connector

In Decamber 2010 it was announced that sevaral computer vendors and display makers including Intel, AMD, Dell, Lenavo, Samsung and LG would stop using LVDS from
2013 and legacy DVI and VGA connectors from 2015, replacing them with DisplayPort and HDMI. However, many are still using those connectors, sa it doesn't seem to have
much effect right now, Most laptops still have HDMI and legacy VGA ports, but not displayport or Dy, 1241291

Products [edit]

Since its introduction in 2006, DisplayPort has slowly gained popularity within computer industry, and as of 2010, DisplayPort connectors are featured on many graphic cards,
displays. and notebook computers.

ATIHAMD [edit]

AMDIATI Technologies was the first company to release consumer products with an external DisplayPort transmitter with their 790G chipset and Radeon HD 2000 series
graphics cards, which were unveiled at AMD's Technology Analyst Day on July 25, 2007, They later implemented the DisplayPaort transmitter on the GPU chip in Radeon HD
3600 and HD 3400 graphics products, unveiled at AMD Financial Analyst Day on 13 December 2007. These products raceived DisplayPort certification fram VYESA in March
20081291

In 2008, DizplayPert connectors were featured on many graphics cards based on the ATVAMD HD 4000 =series. In 2009, the HD 5000 series graphics cards incorporated a
DisplayPort connector as standard, along with two Dual-ink DVI connectors and a HDMI connector; the Eyefinity versions carry 6 Mini DisplayPort connectors. 1?7 Support for
DisplayPort audio was introduced by AMD in the Catalyst 9,12 hotfix.[2%]

As of February 2011, the latest HD 6000 series graphics cards feature support for DisplayPort 1.2, allowing daisy-chaining multiple menitors from the same connector; a
DisplayPort hub containing three Dual-link DV| connectors will be available in the future.

Apple [adit]

On 14 Oletahar 2008 Anvle intraducad several products featuring a Mini DisnlavPor!29] as the sale viden connectar. This connector was pranrietary at that time | ater. with
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versions 1.1a and 1.2

g

o e g e

of the specification, it became part of the standard. Between October 2009 and February 2011,

e e g e e e

all Mac models

featura Mini DisplayPort connectar;

during that time iMac, MacBook, MacBook Air, MacBook Pro, and Xsarve modals used Mini DisplayPort as their sole video output whila the Mac Mini and Mac Pro models
had both a Mini DisplayPort and either a DV| port (Mac Pro) or an HDMI port (Mac Mini). On February 24, 2011, MacBook Pros began shipping with Thunderbolt (known
previcusly by Intel codename Light Peak) which provides both DisplayPert and Thunderbalt functionality in a single port.

Apple's latast 24 in (61 cm) and 27 in (69 cm) LED Cinema Displays feature Mini DisplayPort connectar. The recent 27-inch iMac madel allows the Mini DisplayPort to act as
an input, turning the iMac into a standalone display.*0]

Dell

A concept monitor by Dall implementing DisplayPort was demonstrated in early May 2007121

[edit]

The Dell 3008WFP 30-inch (76 cm), released in January 2008 was the first monitor to support DisplayPort. 22123 The Dell 2408WFP 24-inch (81 cm) followed in April 2008.

[34]

Adopters and supporters

The following companies have participated in preparing the drafts of DisplayPort, eDP, iDP, or DDM standards:

= Agilant = Display Labs
® Altara * Foxeconn Elactronics
® AMDIATI « Ganasis Microchip [5]
« Analogix#] s Hewlslt-Packard
= Apple » Hosiden
= Astrodesign » Hirose
# Broadcom Caorparation » ntel
o [-PEX

® Chi Mei Optoelectronics
= Dell

 [ntegrated Device Techneolegy
« JAE Electronics

= Kawasaki Microelectronics (K-Micro)
= Lanovo

« LG Display

o Luxtera

= Molex

s NEC

 NVIDIA

» NXP Semiconductors

e Parade Technologies

» Realtek Semiconductor

The following companies have additionally announced their intention to implement or support DisplayPort, eDP or iDP:

® Acer * DataPro

« ASRack! ¥l * Eizo

® Biostar ® Fujitsu

= Chroma » Gigabyte Technology

o Circuit Assembly

& Hall Research Technologies
» [TE Tech.

Marketshare

« Matrox Graphics

« Micro-Star Intemationall?!
« MStar Semiconducter

= Palit Microsystems Lid.

» Pioneer Corporation

[adit]

» Samsung 37

e SMK

« STMicroslacironics
» SyntheSys Research
® Tektronix

® Texas [nstruments

o TLi

® Tyco Electronics

® ViewSonic

« VT

® 33 Graphics

» Toshiba

e Philips

» Quantum Dala

» Sparkle Computer
» Unigraf

[edit]

Figures from |DC show that DisplayPort was on 5.1 percent of commercial desktops and 2.1 percent on commercial notebooks in 2009, However, they predict that the figure
for commercial desktops will grow ta 89.5 percent, and for commercial notebooks to 85 percent by 2014.1241 The main factor behind this is the phase out of VGA, and that
both Intel and AMD will also stop supporting low-veltage differantial signaling (LWVDS). by 2013.

See also

« HDBaseT
« HOMI
« Mini DisplayPort

» List of video connectors
= Thunderbolt

Notes

[edit]

[edit]

1,

& Dual-link DV is limited in resolution and speed by the quality and therefore the

bandwidth of the DVI cable, the guality of the transmitter, and the quality of the recever,
can only drive one monitor at a fime; and cannot send audio data. HOMI 1.3 and 1.4 are
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DisplayPort

From Wikipedia, the free encyclopedia

DisplayPort is a digital display interface standard put forth by the Video Electronics Standards Association (VESA)
since 2008. It defines a new royalty-free, digital audic/video interconnect, intendad to be used primarily baetween a
computer and its display moniter. or a computer and a home-theater system.

The first version was approved in May 2008, version 1.1a was approved on January 11, 2008, and the current version
1.2 was approved on December 22, 2008,
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Overview fedil]
Hot
The DisplayPort connector supparts 1, 2, or 4 data pairs in a Main Link that also carries clock and optional audio pluggable
signals, each with a symbeol rate of 1.62. 2.7, or 5.4 Ghit's. The video signal path suppaorts 6 ta 16 bils per color Fxtarnal
channel. A bi-directional auxiliary channel (at a constant 17.2 Mbit's) carries management and device control data for Electrical
the Main Link using VESA EDID and VESA MCCS standards. The video signal is not compatible with DVI or HOMI, but
a DisplayPort connector can pass these signals through. While DVI and HDMI require separate clock signals,
DisplayPort embeds the clock in the data signal. The data transmission protocol in DisplayPort is based on micro
packets and is extensible for future feature additions, whareas DVI/HDMI transmission protocol is a Serial Data Stream
ata multiple of 10 of the pixel clock rate. Finally, unlike the separate DVI/HDMI and LVDS standards, DisplayPort Audio
supports both external (box-to-box) and internal (laptop LCD panel) display connections. signal
DisplayPort 1.1 supports a maximum of 8.64 Ghit's data rate over a 2 metar cable!!l and version 1.2 supports up to Video
17.2 Ghit/s. signal
DisplayPoert is a competitor to the HDMI connector (with HDCP copy-protection), the de facto standard digital Data
cannection for high-definition consumer electronics devices. Another competitor was Unified Display Interface 2l a low  signal
cost compatible alternative to HDMI and DV1. However. the main supporter of UDI, Intal Corparation, stopped tha
development of the technology and now supports DisplayPort.
Version 1.1 features support for fiber optic cables as an altemative to copper, allowing a much longer reach between
source and display without signal degradation,[?! as well as DPCP (ses below).
Embedded DisplayPort (eDP) 1.1a standard was adopted in February 2008, It aims to define a standardized display
panel interface for internal connections, i.e. graphic cards to notebook display panels.”] Cable

A preview of DisplayPort 1.2 was given at WinHEC 2008 and CES 2009, and the final version of the standard was

approved on December 22, 2009. Most significant improvement of the new version is the doubling of the bandwidth,

which allows for increased resclutions, higher refresh rates, and greater color depth. Other improvements include

multiple independent video streams (daisy-chain connection with multiple monitors), support for sterecscopic 30,

increased AUX channel bandwidth (from 1 Mbit/s to 720 Mbit/s), and addition of Apple Inc.'s Mini DisplayPort Pins
connector, which is much smaller and more appropriate for laptop computers and other small devices, (21 B17]
DRM protection [edit]

DisplayPoert includes optional DPCP (DisplayPort Content Protection) copy-protection from Philips, which uses 128-bit

PLLER 2010 RIS snout this captire

DisplayPor connector

Digital audiovideo connactor

VESA

May 2006

2008-presant
ﬁ:ndﬂuﬂnm

Yas

Yas

+33V

Max. 160V

voltage

Max. 500 mA

current

Optionatl; 1-8 channels 16, or 24-bit linear
PCH, 48, 96, or 192 kHz sampling rate,
uncompressed; max G 144 Mbit/s bit rate
Optional, maximum resolution limted by
available bandwidth

Yes

Bandwidth 1.82, 2.7, or 5.4 GHz symbel
rate; 1,2, or 4 lanes (total
5184, 864 or17.2 Gbi's
data rate) plus 720 Mbit's for
tha auxiliary channel

Protocaol mini-packet

Maxirum lenath 15 meters for video
transmission {resolution at least

1920% 1080p60 at 24 bpp),

3 meters for full bandwidth transrmission,
made of matenals of either copper or oplical
fibre

20 pins for external connectors on deskiops
notebooks, graphics cards, monitors, efe. and
30720 pins for intemal connections between
graphics angines and built-in flat panels

Pin out

AES encryption. It also features full authentication and session key establishment {(each encryption session is
independent). Thare is an independent revocation system. This portion of the standard is licensed separatealy. [t also
adds suppart for verifying the proximity of the receiver and transmitter, a technique intended to ensure users are not
bypassing content protection system to send data out to distant, unauthorized users.

Version 1.1 added support for HDCP.

Advantages over DVI fedit] |
Pin 1
1. Slimmer cables and a much smaller connector that doesn't require thumbscrews; connector pins don't run the s
risk of bending if impreperly handled. -
2. Based on micro-packet protocol. Pin i
n
= Allows easy expansion of the standard Sk
# Multiple video streams over single physical connection (intreduced in version 1.2) e
= Long-distance transmission aver fiber optic media P!" 5
n
3. Designed to support internal chip-to-chip communication Ping
= Can drive display panels directly, eliminating scaling and control circuits and allowing for cheaper and Ping
slimmer displays Pin 10
= Aimed to replace internal LYDS links in notebook panels with a unified link interface Pin 11
= Compatible with low-voltage signalling used with 45 nm CMOS fabrication

Pin 12

A Qiimnarks Wtk DO smd VGO e amsndio s fnvmaata ai

External connector (source-side) on PCE

ML_Lane 0 {p) Lane 0 (positive)
GND Ground
ML_Lane 0 {n) Lane 0 {neqgative)
ML_Lane 1 (p) Lane 1 (positive)
GND Ground
ML_Lane 1 {n) Lane 1 {negative)
ML_Lane 2 (p) Lane 2 (positive)
GND Ground
ML_Lane 2 (n) Lane 2 {negative)
ML_Lane 3 {p) Lane 3 (positive)
GND Ground

ML_Lane 3 (n) Lane 3 inegative)
nnnnnnnn 1
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5. Augxiliary channel can be used for transmitting bi-directional USBE, touch-panel data, etc. Pin 14 CONFIG2 connectad to Ground?!
6. Fewer lanes with embedded self-clock, reduced RFI. Pin15 AUX CH(p)  Auxiliary Channel (positive)
g i A Pin 16 GND Ground
edit]

Relationshlp Wlth HDM] fedit] Pin 17 AUX CHny  Awdliary Channel {negative)
The DisplayPort website states that DisplayPart is expected to camplement HDM|, a popular compact audiofvidea Pin 18 Hot Plug Hot Plug Detect
interface (however, see below about audio).[®] Most of the DisplayPart supporters are computer companies such as Pin 19 Retum Return for Power
Apple, Dell, HF, Lenovo, Fujitsu, Toshiba or Acer some of which have released several computer monitors that support  Pin 20 OF_PWR Pawar for connactar
DisplayPort and some also with HDMEI0] Computer support for DisplayPort audio was introduced by AMD in tha 1) Pins 13 and 14 may either be directly connected to ground ar
Catalyst 8.12 hotfix[1] connected 1o ground through 2 pulldawn devics

. . 2| This s the pinout far source-side connector the sink-side
DisplayPort is currently royalty free, while the HDMI royalty is 4 cents per device and has an annual fee of $10,000 for
pay Y royany L P 1 connector pincut will have lanes 0-2 reversed in order, e, lane 3

high valume manufacturers |'2. HDMI Licensing LLC contends that royally free doas not mean free, and that the will be an pin 1 and 3 while lane O will be on pin 10 and 12,
DisplayPort specification specifically allows rights holders to approach implementers for compensation at some later

stage. 131

Howavar, HDMI has certain featuras that DisplayPort lacks such as support for the xwY'CC color space, Consumar Electronics Control (CEC) signals, and electrical compatibility
with D1 [14115]

In the interest of interoperability, the display part connection is capable of supperting HDMI/DVI signals.[®! DisplayPort has issued guidelines on the construction of active
DisplayPort-16-VGA, DisplayPort-ta-SVIDEOQ/Composite/Other, DisplayPort-to-Dual-Link-DVI/HDMI, and Dual-Link-DVI/HDMI-to-DisplayPert Converters (018100 needed] |
addition to active converters, the same guideline document also describes a way for devices supporting both DisplayPort and DVI 1.0 or HOMI to use a single DisplayPort
connector for both, using a relatively simple adapter that adjusts for the lower voltages required by the DisplayPort connector. A notable limitation is that this is limited to Single
Link DVI/HDMI, and that an active Converter is needed for Dual-Link communication,

Technical specifications [edit]

5,184, 8.64, or 17.2 Gbhit's forward link channel supports high resclution displays with a single cable.T
= 8b/10b data transmission (up to 5.4 GHz symbol rate, up to four lanes).

= Reduced bandwidth transmission for 15 meter cable (at least 1920x1080p60, 24 bpp).

= Full bandwidth transmission for 2 meter cabla.

= Supports color depth of 8, 8, 10, 12 and 18 bits per color componant.

w Supparts YCbCr color space (ITU-R BT.601-5 and BT.709-4), 4:2:2 chroma subsampling

» Optional Dual-Mode support generates DVI/HDMI signal with a simple line-level conversion dongle.

= 128-bit AES DisplayPort Centent Protection (DPCP) support, and support for 40-bit High-bandwidth Digital Content Protection (HDCP) from version 1.1 enwards,
[17]

118}

= Supports internal and external connections so that one standard can be used by computer makers reducing costs.!
» Open and extensible standard to help with broad adoption.

General and technical overviews can be downloaded at DisplayPort.org & .

t Sample data rates required by various display reselutions using common vertical blanking methods, Ghit/s:

Resolution x frame rate x color depth CVT CVT-R CEA-B61-E

1280 x 720 x 80 Hz x 24 bpp 179 154 178
1920 % 1080 % 60 Hz * 24 bpp 415 333 (386
-1920 *® 1200 = B0 Hz = 30 bpp ".5.31 ”4_.62 -
-2560 * 1800 = 60 Hz * 30 bpp .”10.46.“5.06 -
3840 » 2180 = B0 Hz x 30 bpp .21.39 16.00 -

MNate: bpp is the number of bits for each pixel; for RGB and YCbCr 4:4:4, the bpp value is three times the bits per color component (bpc); for YCbCr 4:2:2 subsampling, the bpp
value is twice the bpe value.

Products [adi]

Before being acquired by AMD, one of the supporters, ATI reported that they were expecting DisplayPert products in early 2007, On 25 July 2007, at AMD's Technology Analyst
Day 2007, AMD renawed their commitment to supperting DisplayPort with the 780G chipset and RVE7{ graphics cards with external DisplayPort transmitter. The company also
committed to implement the transmitter on chip level for its RVE35 and RVE20 graphics products in its Financial Analyst Day 2007 held on 13 December 2007, providing support
without external transmitters. These products obtained certification from VESA on 19 March 2008.11!

In 2008, some graphic card manufacturers started including DigplayPort on their graphic cards based on ATI/AMD RV870 Graphic chip.

The newast line of AMD/ATI graphics cards, the Radeon 5700 and 5800 saries, are the first line to incorporate DisplayPort connector on a GPU-wide level. along side 2x
DualLink DVI connectors, and a single HDMI connector. It will allow up to 3 displays on a single graphics card. A second version is alsc available with & Mini DisplayPorts
allowing up to & displays on the same card. 1'%

Genasis Microchip also annaunced DisplayPort products to ba available in 2007 29 as did Samsung 12" A concept manitar by Dell implementing DisplayPart was demanstratad
early May 2007 [27]

The Dell 3008WFP 30-inch (76 cm), released in January 2008 was the first monitor to suppart DisplayPort 2324 The Dell 2408WFP 24-inch (61 cm) followed in April 2008.12%]
Apple's LED Cinema Display, and HP's LP2275w, LP2475w, and LP2480zx monitors also support DisplayPort.

©On 14 October 2008, Apple introduced several products featuring a Mini DisplayPort25] as their sole video connector. As of 20 October 2009, all current Mac models available
diractly from Apple support output through a Mini DisplayPoert. The current iMac, MacBook, MacBook Air and MacBook Pro models use Mini DisplayPort as their sole video
output port while the Mac Mini and Mac Pro models have both a Mini DisplayPort and either a DVI port (Mac Pro) or Mini DVI port (Mac Mini}. The 27-inch iMac model also
allows the Mini DisplayPort ta act as an input, turning the iMac into a standalone display. 271

Dell also supplies current business class products such as the Latitude E6400, EB500, Z600 and Precision M2400, M4400, M&400, M2500, M4500, MB500 laptops and Optiplex
desklops with DisplayPort connectors - somelimes superseding DV connectors.,

Lenovo ThinkPad X301, T400s, R500, T500, W500, W700, T410s, T410, T510, W510, W710.

HP ProBook 5310m, 6440b, 6445b, 6540b, 6545b and EliteBook 8440p, 8440w, 8540p, 8540w, 8740w,
Fujitsu LifeBook S710, ET80 and Celsius H700.

Toshiba Tecra A11 and 511 with Mini DisplayPort. (281 28] [30]

Supporters [odi]
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The following companies have announced their intention to eventually implement or support DisplayPert:

u Acer

= AMD/ATI

= Analogix1!

= Apple

 ASRock*2

» Circuit Assembly

= DataPro

m Dall

= Eizo

= Fujitsu

» Genesis Microchip

= Gigabyte Technology

= Hall Research Technologies
= Hawlett-Packard

= Hosiden Corporation

" Intel

= Integrated Device Technology
= Japan Aviation Electronics
= Lenovo

= Luxtera

= Matrox Graphics

= Molex

= Micro-Star Internationall33]
» Mstar

= NEC

w NVIDIA

s NXP Semiconductors

w Palit Microsystems Lid.

w Parade Technologies

» Pioneer Corparation

= Philips

» Quantum Data

= 53 Graphics

= Samsung

= Sparkle Computer

w Texas Instruments

= Toshiba

= Tyco Electronics

» Unigraf

See also

= List of computer standards
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vedee Audio and video connectors

Single conductor audio  Hinding post - Banana plug - Fahnestock clip
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Analog audio TRS - XLR - DIN/ Mini-DIN - D-sub - Speakon
Digital audio  BNC - 3/PDIF - TosLink - XLR - D-sub
Video DV Mini-DVI { Micro-DV| « DMS-58 / LFH - VGA { Mini-VGA - DFP - BNC + DIN/ Mini-DIN - DB13W3 + D-Terminal
Audio and Video RCA - ADC - Belling-Lee - DisplayPort / Mini DisplayPort - EVC - F - HDMI - P&D - SCART - TRS
Visual charts  List of video conneclors

Wredes Audio and Video Interfaces and Connectors
Analog Interface PC System Design Guide Connectors: THS 3. 5mm
Audio Only
Digital |nterface S/PDIF Conneclors. RCA Jack (Coaxial), TOSLINK (Optical), BNC
Al Interface” VGA Connectors: DE-15 = Interface: Composite Connectors: RCA jack yellow « Interface: 5-Video Connectors: Mini-DIN 4 Pin « Interface:
nalog
Component Connectors: RCA Jacks = 3 « Interface: Composite, 5-Video, and Component Connectors: VIVO using Mini-DIN 2 Pin
Video Only
Digital and
Interface. DVI Connectors: DVI
Analog
Video and Audio Digital Interface: HDOMI Conneclors: HOMI connector « Interface: DisplayPort Connectors: DisplayPort connector

Categories: Digital display connectors | VESA

This page was last modified on 7 Fabruary 2010 at 13:57 lieil m\:ld
Text 1s available under the Creative Commons Attribution-ShareAlike License; additional ierms may spply. See Terms of Use for details.
Wikipedia® is a registered trademeark of the Wikimedia Foundation, Inc., a non-profit organization,
Caontact us Privacy policy About Wikipedia Disclaimers
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W4 VESA

Video Electronics Standards Association

8

VESA ORDER FORM

FREE STANDARDS: Click on the following text to go to the Free standards area of the VESA web site. Go to Fres
Standards

CUSTOM SET OF STANDARDS Click Here for a List of Standard Summaries
Ul custom Set $595.00

Select any 10 From Below: &
Cromr Clwip Oete Oevr D pmt CppM Ll E-pDC
CJe-epip [ pisplayIo () pocyer CmMees 2.2 D vsis O Mpor

DISPLAYPORT STANDARDS

L DisplayPort 1.2 [$3,000] Includes Errata

[l 1nternal DisplayPort (iDP) 1.0a [$995] Includes Guideline
| Embedded DisplayPort {eDP) 1.3 [$995]

DISPLAY METROLOGY STANDARD

Quantity
) FPDM2 VESA-2001-6 ($69.95)

FLAT DISPLAY MOUNTING INTERFACE STANDARD
) FDMI, 1.1 Flat Display Mounting Interface Ver. 1 Rel, 1[$350] VESA-2006-2 (Item #155)

MONITOR INTERFACE STANDARDS

() GTF 1.1: Gerieralized Timing Formula [$350] VESA-1999-9 (Item #108)

[J evT 1.1 Coordinated Video Timings [$350] VESA-2003-9 (Item #175)

(CJDMT 1.0, Rev. 12: Manitor Timing Specifications [$350] VESA-2008-10 (Item #109)

) DPM Release A: Display Power Management plus VBE/PM [$200] VESA-2003-3 (Item #210)
CE-DDC 1.2: Enhanced Display Data Channel plus VBE/DDC 1.1 [$350] VESA-2007-12 (Item #112)

| E-EDID Rel. A, 1.0 & 2.0: Enhanced Extended Display Identification Data Standard, Includes EDID structure
1.3 and 1.4[$350] VESA-2006-9 (Item #113)

| E-EDID with E-DDC and VBE/DDC [$500] (Item #114)

Tl DisplayID v 1.1 [$350] (Item #243)

Opbeyer 1.1 Display Data Channel Command Interface [$200] VESA-2004-10 (Item #115)
I McCs 2.2a: Monitor Contrel Command Set [$350] VESA-2011-1 (Item # 118)

Clysis 1.0, Rev, 2: Video Signal Std., plus VESA Test Procedure- Evaluation of Analog Display Graphics
Subsystems [$350] VESA-2002-12 (Item #119)

VIDEO INTERFACE STANDARDS
(w1P 2.0: Video Interface Port [$350] VESA-1998-10 (Item #123)
_.JMDD1 1.2: Mobile Display Digital Interface [$350] VESA-2008-7 (Item #365)

E&"California Residents Add Sales Tax
(U california Sales Tax 7.25% () NO SALES TAX (0.00%)

E<"pick a shipping method: If Ordering a Custom Set and FPDM2 Call Us at 510-651-5122 for a
Custom Quote. 4

C‘Shipping Custom Quote 50.00 (If Custom Set and FPDM2) U Shipping (US) $25.00
i:J'Shipp[ng (International) $100.00 O Shipping Customn Set (International) $135.00

Bill To/Ship To Address:

ES"First Name E&"Last Name k" Company

ES"Address 1 Address 2
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B&"City E"State B Zip k4" Country

B&"Phone k" Email Address

k& Credit Card k& Card Number k& Expiration (mm/yy)
k" Sacurity Code |

Note for Package

ES"Indicates Response Required

Continue >>
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Home  About VESA=  Join VESA/Membership =  Purchase Standards =  Task Groups  News EEvents =  DisplayPort Developer = Resources =  Contact

+! Standards Summaries

Purchase Standards

Free Standards
+| Seandards FAQ Beginning January 1, 2010, all new DisplayPort related standards 12sued by VESA will be

available te non-VESA members through purchase enly, Order Form.
IEEE ICCE Presentation Posted

VESA members will continue to have access to all VESA Standards free of charge. Member

Login. DisplayPort® Developer Conference

VESA Standards that were released free of charge prior to January 1, 2010 will continue Presentations Posted
to be available free of charge. Click the Free Standards Menu for a list of Free Standards.
Hen-VESA members can purchase standards here - Order Form.

If you are net a VESA member, we encourage you to join. Click the Join VESA/Membership
Menu for details.

VESA at Computex 2011

+ VESAT to Present at SID Display Week 2017

. @ displayport website

{ @& purchase vesa standards

Members will have access to all VESA standards
free of charge. Mon-VESA members may purchase

standards via our Order Form

Menu About VESA Contact

0 Home VESA's vision is continual growth in technical standards 39899 Balentine Dr., Suite 125
development and evolution into an international trade MNewark, CA 94560
association, with a world-wide membership driving

O Join VESA/Membership standards initiatives, product implementations, and

® Purchase Standards market implementation.

0 About VESA

Phone: (510) 651-5122

Fax: (510) 651-5127

[E-Mail: moderator@vesa_org

0 Task Groups
Office Hours: Monday - Friday 8:00am to 4:00pm Pacific

0 News & Events
Time

O Resources

B Contact VESA

Copyright VESA 2010. All rights reserved. | Sitemap | Website by Computer Courage
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Task Groups Mews & Events =

VESA Expands DisplayPort Standard to Support

Active Cables

Organization Sets New Industry Benchmark for Design Flexibility of Video Installations..... Mewark, Calif., June 22, 2011

- The Video Electronics Standards Association (VESA) today announced an extension of its DisplayPort versian 1.2
standard to support DisplayPort active cables. DisplayPort active cables can be as much as 5x in length compared to
passive cables, providing video systems integrators and home users the ultimate flexibility for desisning next-

generation home theaters, digital signage...

VESA Announces Board
Leadership for the New Term

Trade Association Elects Craig Wiley from Parade
Technologies as Chafrman; Bob Myers from Hewlett-
Packard as Vice Chairman; and Brian Fetz from Agilent
Technologies as the Secretary/Treasurer...... MEWARK,
Calif -

Read More

Events: Computex

Industry Panel Discusses Transition to DisplayPort at
COMPUTEX: At the recent 2011 COMPUTEX TAIPE)
Conference and Expo, an industry panel of technology
providers, top-tier ODMs (Original Device
Manufacturers) and OEMs (Original Eq...

Read More

Menu

0 Home

0@ About VESA

O Join VESA/Membership
® Purchase Standards

O Task Groups

D News & Events

0 Resources

0 Contact VESA

Read More

The Future Belongs to
DisplayPort

EETimes Europe: The Video Graphics Interface [VGA) has
firmly established tself since |BM launched the first
graphics cards in 1987 in order to display graphics on a
CRT menitor. Over time, VGA signals were
complemented by a confusing va...

Fead More

Hot News: Top PC, Chil;_?,
Bié[play Makers to Ditch VGA,

PC Magazine Article 12/8/10 based on an Intel press

release titled: Leading PC Companies Move to All Dig

Display Technology, sing Out Analog.

Read More

About VESA

VESA's vision is continual growth in technical standards
development and evolution into an international trade
association, with a world-wide membership driving
standards initiatives, product implementations, and
market implementation.

Copyright VESA 2010. All rights reserved. | Sitemap | Website by Computer Courage
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DisplayPort Developer = Resources » Contact

|EEE ICCE Presentation Posted

DisplayPort® Developer Canference

Presentations Posted

VESA at Computex 2011

+ VESAZ to Present at SID Display Week 2011

. é displayport website

@& purchase vesa standards

Members will have access to all VESA standards
free of charge. Non-VESA members may purchase
standards via our Order Form

Contact

39899 Balentine Dr., Suite 125
Mewark, CA 94560

Phone: (510) 651-5122
Fax: (510) 651-5127
[E-Mail: moderator@vesa_org

Office Hours: Monday - Friday &:00am to 4:00pm Pacific
Time
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Worldwide Leader in the Development of
Display Standards

Doubles Performance of Existing Standard, Multi-Monitor Support over
single connector, optional Bi-Directional Data Transport supporting USB
2.0 and Ethernet, Support for the Mini D'lsEIayport Connector and

Backwards Compatibility with the Current DisplayPort Standard

Milpitas, Calif,, and Las Vegas, Jan. 7, 2010 - The Video Electronics
Standards Association (VESA) has formally unveiled the industry’s most
innovative and flexible digital communication interface standard for
transporting display, audio and other data.

WESA's DisplayPort Version 1.2 |s a comprehenslve extension to the
original DIsFIaTPOﬂ‘ standard offering many new benefits to the end
user. Benefits Include: double the data rate of the previous DisplayPort
v1.1a standard (enabling higher ﬁerfﬂrmance 3D sterec displays,
higher resolutions and color depths, and faster refresh rates); multiple
monitor support from a deskiop or notebook computer using only one
DisplayPort connector; the ability to transport USE data between a PC
an Dlsglag, supporting Dislpleq-r USB functions such as a webcam and
USE hub. DisplayPort v1.2 Is backward compatible with existing
DisplayPort v1.1a systems, including existing cables and the Mini
DisplayPort connector.

DisplayPort v1.2 increases performance by doubling the maximum data
transfer rate from 10.8 Gbps (Giga-bits-per-second) to 21.6 Gbps,
greatly increasing display resolution, color depths, refresh rates, and
multiple display capabilities.

Disy IaTPGrr v1.2 supports "multi-streaming”™—the ablility to transport
multiple independent uncompressed display and audio streams over a
sln%Ie cable, supporting protected content and high performance
applications such as 30 gaming. This enables the use of multiple
monitors connected by cable in a daisy chain or hub configuration.
‘Whereas the current Display v1.1a standard can support one 2560 x
1600 monitor at 60Hz, DisplayPort v1.2 can support two such monitors
with one cable, or four 1920 x 1200 monitors. Many other combinations
are possible, including multiple video sources, multiple displays (even
at different resolutions) and multiple audio speakers.

Another new feature is the ability to support high-speed, bi-directional
data transfer, allowing USB 2.0 or Ethernet data to be carried within a
standard DisplayPort cable, For DisplayPort v1,2, the maximum dafa
rate of this "AUX" channel has been Increased from 1 Mbps (Mega-bit-
per-second) to 720 Mbps, providing suitable bandwidth for USBE 2.0,
The DisplayPort cable can therefore support USBE data to/from the
display to support Display USB functions, in addition to sending the
video and audio information. Standard Ethernet can also be transported
In the DisplayPort cable,

DisplayPort w1.2 was designed to be compatible with existing
DisplayPort systems and cables. To take advantage of the new

ca1.>abi ities, a PC will need to be DisplayPort v1.2 enabled. However,
existing standard cables can still be used, Including those with the new
Mini DisplayPort connector. To achieve the 21.6 Ghps rate, the per-lane
data rate ic doubled from 2.7 Gbps to 5.4 Gbps, over the four lanes
that exist in the standard cable. For a single display, this enables up to
3%38 x 2400 resolution at 60Hz, or a 3D display (120Hz) at 2560 x

1 o

DisplayPort v1.2 also adds new audio enhancemeants Includln%the
following: -- Audio Copy Protection and category codes -- Hig
definition audio formats such as Dolby MAT, DTS HD, all Blu-Ray
formats, and the DRA standard from China -- Synchronization assist
between audio and video, muILiEIe audio channels, and multiple audic
sink devices using Global Time Code (GTC)

DisplayPort v1.2 also includes improved support for Full HD 3D
Stereoscopic displays: -- Life-like motion using up to 240 frames-per-
second in full HD, pro\ridin? 120 frames-per-second for each eye -- 3D
Stereo transmission format support Fiel se%uential, side by side, pixel
interleaved, dual interface, and stacked -- Stereo display capability
declaration Mono, Stereo, 30 Glasses

"DisplayPort is a truly open, flexible, extensible multimedia interconnect
standard that is ubiquitous in the PC, notebook and display markets
and Is rapidly gaining traction In consumer alectronics applications,”
said Bill Lempesis, VESA's executive director, "DisplayPort Verslon v1.2
offers a complete set of benefits and capabilities that no other standard
can provide. It is completely backward compatible with DisplayPort
v1.1a and reguires no new cables or other equipment, making it the
standard of choice across the industry.”

009 — The new Net2Display™ Remoting

Milpitas, Calif,, December 1, 2
Standard issued todaf( by the Video Electronics Standards Association
e

(VESA) provides efficient remoting of computer display and [/0
capabilities across local interconnects, and across local and wide area
computar networks. Net2Display supports keyboards, pointers, audio
and USE'!:-Cattached peripheral devices, providing local capabilities of a
remote PC.

Net2Display has been designed to allow simple client devices and host
systems to connect with multiple clients to provide multiple display
capabilities. It provides virtual channels for handlinrﬂ various kinds of
data traffic with different priorities. Basic IP network facilities prioritize
interactive traffic, and discoverr mechanisms operate without the need
for user intervention. Net2Display describes a set of commands used by
a host computer system to send and manipulate display data and 1/0.
Any display using Net2Display can be connected to a host computer via
Ethernet, Wi-Fi, USB, or any other networking or I/Q interface. The
interconnection between the host computer and the display supports
the Internet Protocol (IP) networking protocal; and 1/O devices
connecied to the client display are remotely connected to the host
primarily using the USE protocol.

Met2Display minimizes the complexity of the client and supports
remoting distances from a meter to thousands of kilometers. It
maintains response times below 100 ms, and is designed to use less
than 10 Mbps in typical agplicat_ions. The standard supports plug-ins for
various display codecs, which differentiates It from alternative remoting
technologies which require fixed proprietary codecs. In addition, USB
devices can be remoted without device driver modification. The
Met2Display standard also makes optimal use of all existing security
protocols and infrastructures.

"MatINicnlaw iz tha firet ctandard that cnocifioe dienlze and TN dowlce
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remating ver a nEI:work eaid Bl Lempsﬁls “exaclitive dlrectnr \:'ESA

“Other approaches to rEml:lI:ng bring with them dlawbaclﬁ that limit
their application, particularly with regard to display codecs..
Nets2Display standard meﬁé og stry's need or a t'e.r‘rlute I..I'D
standard and provides for comprehenslve Interoperability,”

The new Net2Display standard can be downloaded free of charge from
WWW.VESE,0rg,

VESA® Announces Updated Embedded DisplayPort™
eDP) Specification Version 1.1a; Defines Requirements
r the Video Interface to the LCD Panel in Notebook PCs
and other Embedded Applications

Mllpllzs CA., November 17, 2009 - The Video Electronics Standards
7 (VESA) issued its updated Embadded DisplayPort (<Bb)
speclﬂcatbon, a companion standard to Di Port#ersim Is

new eDP™ version provides an updated defin uirements and
options for the standard panel interface in embedded display
applications.

The eDP speciﬁcatlnn defines a particular set of DlsplagC [ features to
be used in embedded applications including nd all-in-
one PCs. eDP version 1.1a includes further d nidon an dlsprav

authentication for protected video cantent, addresses Sink devica AUX
channel interrupt requests, and makes enhancements to the 4-fane
connector used for 30 dlspiay applications.

[P is based on the VESA DisplayPort 1.1a standard, The DIsplayPor‘t
standard s oriented toward exl:emal applications with amphasis on
interoperahility between system vendars and Interconnection cables,
Newer PC chipsets and GPUs designed for notebook PCs support both

~DisplayPort and eDP from the same video port connections, enabling
configuration options to the system integrator.

"Ongaling enhancements of the eDP specification will continue," saﬁm .
Craig Wiley of Parade Technalogies, VESA Board Member and Notel 4
Task Group Chair. "As system integrators realize the flexibility, display
control capability, and T 5avi igs of the eDP interface, they want to
see these enhancemen s'(anﬂa rdized In the panel industrv‘ Notebook
PCs with eDP panels will hit mass production in Q1 2010

to overtake the volume of notebaoks with ioaditional VDS
Danels by 2012."

The Embedded DisplayPart (eDP] standard can be downloaded free of
charge from www.displayport.org or www.vesa.org

Recelve Twltt_e’r updates at: http://twitter.com/VESADisplayPort

VESA® Launches DisplayPort™ Cable Adaptor Verification
Program

Milpitas, CA., November 12, 2009 - The Video Electronics Standards
Association ['VES.A annDunued Y) plans to launch a DisplayPort
cable adaptor verification program. DisplayPort cable adaptcrs al cw a
DisplayPort In’(erface to connect with other video Interface b

as Bx!\,, HOMI™ or VGA providing consumer devices compatibility as the

ustry tmnsrtlﬂns to DisplayPort. The Iaum:hlnq of this new

verification program enables the cansumer to easily identify cable
adaptor products that have been tested for interoperability between
various source and display types,

VESA will initially offer verification testing for Source-side DP-to-DVI

and DP-to-HDMI cable adaptors, due to their popularity and importance
n the PC industry. OEMs seeking DP-to-DVI ar DP-to-HDMI cable

adaptur verification should contact VESA at

nttp:/ www. vesa.org/About/locations. htm

Verlﬁc&tlo testing of the DP-to-DVI and DP-to-HOMI cable adaptor
fypas wi ?oﬂ nge DisplayPort Interoperability Guldeline Adaagt or
Checilrlst"' which is avallabie for duwn}_ll)ad at et s ;

WL WESE.L tm, under DisplayPort
ke
adaptors rev e st to assure spayn roperahility an
achiﬂt VESA cable adaptor verification. tel sfe fies that the
cabl aadaptcir Is implemented per the curmnl: VES;Q rt
Interoperability Guideline, also available on the VESA wEb site,

WESA will offer the cable ada testing at a minlmal fee and will offer
verification logo licensing. Cat Ie adaptors that the verification test
will be listad on the www.dl .org web site, asll:e m\.rlded by
VESA to Inform consumers a DisplayPart and to assist them in
making educated purchasing densmns‘

Werification testing for Source-side DP-to-OVT and DP-to-HDMI cable
Fa aptors will become available Inrgzli‘l:lwI 2010, Trial testing will take
ce at the DisplayPort PlugTest ng December 7-10, 2009, in.

okohama, Japan.

Testing for DP-to-VGA adaptors, Sink-side adaptors, and other adaptor
configurations will become availabie at a later date,

VESA® Issues Mini Dls?Ia\rPurt"" Standard; Small
Connector Supports Full e of Capabrllt'nas Defined in
DisplayPort Version 1, Rev. 1a

Milpitas, Movember 10, 2009 — The Video Electronics Standards
Assaciation (VESA} today lsgued its Mini DisplayPart (mDP) Connectar
Standard, defining the new, small connector that sdgﬁuoﬂs the full

range of power, signaling and frutocul capablhtres ned in th
DisplayPart Standaml Version 1, Revision 1a.

Mini Displa: meets the need for a smaller form factor connector for

‘devices such as thin portable computers and add-in cards with multiple
dlsp]ay in at:es The mDP connector can be used as an allgmatnre to

the st yPort o defined in Version 1, Rev. 1a.

The mDP s’sandand defines the me::hanhcal dimensions of the mDP
connector and the cahle assemblies and adaptors that are supported.
Devices using the mDP connector will meet all the electrical and
protocol specifications required by DisplayPort 1. Ia, and cable

assemblies incorporating an mDP conn r at elther or both ends must
geea t?g cahle assembly eledﬂcai spedﬁcatlons required by the
andal

Originally developed by Apple for its new generation of portable PCs,
Mini DisplayPort is much smaller than DVI EDI ital Video Interface) ar
WGA connectors and enables full funcljon display uutput on ultrathin
notebooks and netbooks. Earlier thi |1]>I eed 1o license the
mDP interface to VESA for | Induslon nthé D standard.

VESA is finalizing DisplayPort 1.2, which incorporates mDP and doubles
available bandwidth to 21.6 Gb/second. The increased bandwidth
enables NEW capablﬂttes such as multi-moniter support via a single

put connector, rlt‘g)t\er’ resolutlons, refresh rates and color deﬁhs,
aiong ‘with high performance 3D displays.

The mDP standard can be downloaded free of charge from
www.vesa.org or www.displayport.org

VESAE® Announces Two DisplayPort Workshops and a
PlugTest in Asia

MIIpiI:as Callf Se rnber 1? 2009 The Video Electronics Standards
zw standards setting o nlzarlo
hodav nnnuunned o Dlsndavporf rkshons and a DisolavPort PluaTest
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in Aia for the fourth quarter of 2009,

The DisplayPort Workshops will be held on October 26, 2009 at the
Hyatt R ncy m Tn% and Octnber 28, 2009 at the Grand
Farmosa Tal Worksnups will focus on a review
aof Ioe\{k VESA standard»s wfth is on product benefits; PC Industry
transition away from DVI, LVDS, and eventually WGA; a review of

DlsplayFurt features, cﬁpabdlrtres, and Iogu programs; an

ker Cosystem rs, There will be several
iiemnstraljons faalu ring I:he neneﬂts of Dlspl Port and related VESA
standards. For more infarmation send a request to
dpworkshop@ivesa.arg.

VES}\ will also be hosting a DisplayPart PlugTest from Decembel r 7to
ecember 10 at the Pacifico Yok hama in Yokohama, Japan.

Eevplaypart PruQT are held regularly to promote Dis pg i produd:-
ment, va lidate product compliance with the Ol:ip I;o

specl fmger communication between DI rt praduct

manufad‘urers and ensure that DisplayPort pmdudr. opeml'e togethar.

VESA Plu Testﬁ are limited to members of VESA. If a mmpanE is
intereste ming a member or would like more information on
the PIugTest the\-' should contact membership@vesa.org.

VESA® Releases 16 x 2 Wide Monitor Panel Standard

Mllpltas Ca Segtember 16, 2000 - The Video Electronics Standards
oday announced the release of the 16 x 9 Wide
Monltor Pnnel ‘Stal

This specification wﬂl define the requirements for the standardization of
mechanlcal dimensions and selected electrical interface requirements
20-, 23-, & d 27-inch W (wide format) 16:9 panels. The

Intent of'this Yandard Is [0 help LCD manufacturers and panel

rg?vs o better coy Eana} g emand cycles, The
lnfent this standal‘d is that panels built- tn thrs specification will be
able to be used interchangeably without requiring alterations in product
tooling or the display module.

The 16 % @ Monitor Panel Standard can be downloaded free of charge
from www.vesa.ong.

VESA® Rel Display Subsyst Power M g it
Standard

Milpitas, Calif., September 15, 2000 - The Video Electronics Standards
Association (VESA today anndunced the release of the new Dlspla!
‘Subsystem Power Management Standard.

This standard s intended to define a standard method of measuring
ﬁwer consumed in a portable computer by the LCD display module.

is standard Is not meant to replace system level power consumption
processes and tect Jjes, The EBL (¢ Jed battery life) power
measurement process is a compenent characterization tool only.

The display subsystem Is a large consurmner of power In a portable
put?ar “;QS esx dﬁlay ted'l?!ul dmlog the dlspiany subsystem

must consume less power and k,esp paoe with the reduction in overall

platform power consumption. Use of the process defined within I:hls

-standard will reduce variables in the power consumption process to aid

in gip‘de by-side comparisons of LCD modules from one o more LCD

£

The Display Subsysterm Power Standard and related
computational spreadsheets can be aownioaded fres of charge from
WWW.VESE.Org.

VESA® Releases 16 x 9 Wide Notebook Panel Standard

Milpitas, Calif, August 4, 2000 - The Video Electronics Standards -
ﬂ,ﬁom rFlia(X l';tuda',r announced the release ofﬁle 16 x 9 Wide

This standard deﬂnes the requlremeﬂts forﬂ'le standardization of
mechanical dimensions and salected electrical interface requirements
for 13.4-, 14.0-, 15.6-, 17.3- and 18. ‘anh W (wide format) 16:9
panels, The ll')tEI'!t of this sfandard is to help LCD manufacturers and
panel consumers o better control panel sL||gI y ‘and demand cycles, as
nanels built to these specifications will be a

interchangeably without requiring alterations In proﬂuct toollng or the
display madule.

The 16 x 9 Notebook Panel Standard can be downloaded free of charge
from www.vesa,org.

VESA® Releases Latest Monitor Control Command Set
Standard; Version 2 Revision 2 Enables Enhanced
Performance in Direct Drive Monitor Displays

Milpitas, Calif., April 20, 2009 - The Video Electronic Standards

ot sy e B s e
Egts a universal set of display controls aﬁd commands to supmur?

communications betWEEn hosts and displays.

The latest revision of the MCCS Inwrpural:es Virtual Contral Panal (VCP}
codes and the document format adopted in MCCS V3.0, Full
E?atlbrliiv with MCCS V2.1 Is maintained. Also included in the new
rsion are compliance requirements for all MCCS VCP codes. The
chari s are intended to anhance perfurmanoe in Direct Drive Monitor
{DDM) displays.

gedmi %;eglf% descques LE: stanm da&?uled Ilsl%of mﬁnmands“gg controls.
u: n iden and co n rough an a on
running on a cnr?geched host. 1t gssusrﬁeazihata \?ldeo rrEep

connecting the display to a host can ISSUE an unsolicited attention call
to alert the host that something has tEa pened outside its control. The
targeted display devices are displays attached to the vldeo output of
Pgr% 1ndus | dispra¥ mntmlleroftgr Consumer £le

Jist su ol of v[rhlalx all parameters
relal:gd to thé scregu settin%wl"l the digpiav It g ally does not
include any descriptions of the commands are communicated using
any particular video interface protocal.

The revision also corrects known errors, clarifies the use of certain VCP
cades, includes new definitions for some VCP codes. and Introduces
new codes. Tt requires that backward mmpaﬂhiltty EIE maintained with
the previously issued MCCS V2,

A summary of the MCCS Version 2.2 specification can be viewed, and
the full document purchased, at http://www.vesa.org

New VESA® Direct Drive Monitor Panel Standard Set;
Defines Minimum Functionality and Connector
Configuration

Milpitas, Calif, Mar. 23, 2000 - The Video Electronics Standards

Assaciation (VESA) today released a new standard that mtradmes a

stand alune reck | Dnve Monitor (D{)M) Panel with Dlsplaypart
interface. The new standard defines all requirements for a Stan

Direct Drive Monitor Panel connection usin DIsplavP«th algggwlﬂ'i the

panel electronics. The parameters In the standard can be u for any

standard sized panel usmg Dlspfayl’art TCON with monitor electronics.
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mzve.u un Lie umpuvvuﬂ lul.enuu-_-, LI bnmua(u hpeclne:v d Connewst

e AmEnEe, 1ok Getalls the mimiadrm fu oy for DOM displ
ﬁSS nments, It also gl min| IJI'I’I on; ) a’
pangls Other VESA standards are used fol u;ﬂigumﬁm managemen?
and operation.

The new DDM standard eliminates unnecessary duplication of complex
electronics that are Inﬁirmratecl into dJnJJlavS now to let them mimic
older CRT monitors and enable Fatjblflty with an
?raphlcs subsystem. Duplication of scaling, color dithering, and other
nctions in the graphk:s ‘hardware increases cost; eliminating
dupl;ézthn reduces costs and increases the rehablfﬁ:y of the DDM
Isplay.

The standard g ?eclﬁes the connecter and pln assitﬂlments to be used
on panels far direct drive display applicatio plays do not
have complex timing or internal display controllers but mshead connect
directly to the graphics subsystems and convey native timing to the
graphics subsystem for correct configuration.,

The VESA DDM mszg'P'ort panels will use the same physical connector
as VESA Standard S panels. To ensura the panels will not
accidentally be connected to LVDS sources or standard Dlspfa\rPDrt
sources, panels conformin &In the specification will display a warning
label or engraving on the

The Direct Drive Monitor standard can be downloaded free of charge
from www.vesa.org or www. dlsp]a\rpor.t org

VESA® Issues Newest Version of DisplayPort'™
Interoperability G to
DisplayPort and DVI/HDMT Devices to Work Together

Milpitas, Calif, Mar. 12, 2009 - The Video Electronics Standards
Association SA) today issued the latest version of its DlsplayPort
Interoperability Guideling, developed to ce for ach
Interoperability betwesen Displ, rt"' ﬁi"lﬂ other dlsplayI 1nterfaces
using cable adaptors.

Interoperability Guideline version 1.1a builds an the original document
Feleased mrl;l"tnig 2007, whlgl}l is lilJESIgned to sp?ic:\re maaket requlrsments
or esta interoperability between DisplayPort devices and DVI

1.0/HDMI-compatible devices,

There Is Industry interest in estahllshlng a means for al:hlevl

interoparability Letwaen DisplayPort Devices and

curnpahble Devices, For example, it is deswahietn ha\re ablllty to
cable between a DisplayPort Source Device and

1 WHDMI Slnk De\rll:e {or vice versa) and have the devices

mtemperate. This intFrgpfmbiIEz car;not current]z 319 aocommpllshed at

mplis| uct
products that are cnrnpllant with hD‘ﬂ’I DisplayPort 1.1a and either l:he
DVI 1.0 or HDMI specification.

'“Enahllng devlce interoperability a cable between a
DisplayPort urce e%?gea %le 10IHD Sink Device Is a
s]gnlﬁ::a ben it across the i ustrv, said Bill Lempesis, VESA
executive director. "Our guldellnos are designed to enable the devices.
to work together and the revisions and updates that are presented in
veﬁlolp 1.1a reflect the experience of our users In implementing the
guidelines.”

The Inl:emperahllitv‘ Guideline can be downloaded free of charge from
www.vesa.org or www.displayport.org

Embedded DisplayPort™ Standard Ready from VESA®;
Defines Feature Set of Embedded Versions for Notebook
PCs, Other Applications

MIIpItasA Callr Feb‘ 23, 2000 - A new standard Issued by The Video
lectronics issodatlon (VESA) provides a co deﬂmtlon
of reqylremegit)s and optlorls for a standard panal interface

The Embedded Display Pod‘t (eDP) standard defines requirements and
nptlcns of a standardized #Iaa ganei Interface for embedded displa
applications. It is based on tl DisplayPort gag;dard Mersion 1.1a
and Includes Implementat!en options rec 1l v by
the system integra

The VESA DisplayPort 1.1a Standard is a scalable and extendable video
data interface developed for use in both embedded (internal) and
external (box-to-box) ap ?Jh:atlms. While the DisplayPort standard does
reference embedded it is primarily ariented toward

external applll’.‘aﬂﬂns‘ is on Interoperability between system
vendors and interconnect s;‘gﬁ?s Thﬁ speclﬁcatlnn dtéines ‘a feature set
of an embedded version of ard for applications

including but not limited to notahoo s and all in-one

"This new specification covers a wide range of embedded applications,
It provides system integrators with a vai ety of ﬂéslg}n thlgs enahllng
H1em to de’(ermme the appropriate eDF feature set & specific

rm based nents and comp capability,” said Bill
fampesis, execuljve E{lred:or, VESA.

The Embedded DisplayPort (eDP)} standard can be downloaded free of
charge from www.vesa.org or www.displaypart.org

New PHY Link Layer Test Specifications from VESA®
Desl? ed to Ensure Interoperability, Compliance, with
DisplayPort™ Standard

Milpitas. Calif., Feh. 17, 2000 - The Video Electronic Standards
Association (VESA} has released comprehensive new test specrﬁcahuns
covering the DisplayPort Physical Layer (PHY) and DisplayPort Link
Layer, which prtwlde test procedures designed to ensure mmpllance of
DisplayPort devices and interoperabllity between them,

The VESA msplayport PHY Compilance Test Séreclﬁcauun Version 1.1
details the methuds conditions, and 511 ipment
requirements or mtem mhilvly e Speclﬁcatwn establ
%tlmei;set test regimen for the delt:?nlnaﬂon mhnm of bl

5 men 0 SOUFCe, r cable,
hvhe’ldydevlcs and tethered devices. It stipulates the | hrp%ei
requirements for each test far device setup, test equipment, slgnai
cundrhons, memodolnFy ‘and device to test instrument connectivity. It

Iso incorporates test limits for the measurement results.

The VESA Blsgllgipori Link Layer Test Specification Version 1.1 defines
a complian rcu:sdure and criteria (or masks) to maximize
mtemperabillt\r of lspla Part devices at the Link Layer and above. It
5 eclﬁes the Link Layer (and above) tests for source, sink and branch

"These new PHY and Link La rTest Sgedﬂcaﬂcns will enhance and
expand our compliance and inf tempera efforts, which are vital to
the long term success of Disp vaurt said Bill Lempasls WVESA
executive director. "Products that meet the requirements are certtﬁEd,
:assuﬂn%e sers and customers that msplanycrt products meet the

highest levels of compliance and interopsrability.”

The PHY and Link Compliance Test Specifications are available at no
charge and can ba downloaded from http://www_displayport org or
httpo/fwww, vesa.org
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[ Download DisplayPort 1.1a Standard ]
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