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Displayport 1.2 #i%£

« VESA (Video Electronics Standard Association ) MOpen standard 3%
Royalty free k& - RED &
« 1,2, or 4 high-speed differential pairs (Main Link ) from Stream Source to Stream Sink
« [E5E link rates; 1.62-/2.7-/5.4-Gbps
Clock embedded with ANSI8B10B coding; no separate ¢ lock forwarding
AC-coupled to allow for different termination volta ges between TX and RX
Single/Multiple video stream transport,
Audio transport and content protection (HDCP1.3)
» Sideband channel consisting of AUX CH and HPD
 AUX CH = Half-duplex bi-directional, initiated by S  tream Source, AC-coupled
« HPD = Used as IRQ pulse, driven by Stream Sink

Raw Bit Rate Application Bandwidth

(incl. coding overhead) /Throughput Lz ‘
Lane 2
1 x lane 1.62-/2.7-/5.4-Gbps 162-/270-/540-Mbytes/s ‘
- Lane 3 I
2 x lanes 3.24-/5.4-/10.8-Gbps 324-/540-/1080-Mbytes/s el
Auxiliary Channel
4 x lanes 6.48-/10.8-/21.6-Gbps 648-/1080-/2160-Mbytes/s Hot Plug Detect
1Mbps ~ 16 bytes per 0.5ms * ——
AUX CH / 675Mbps (optional) / ~ 64 bytes per 1.3 us ** / ' ’—'
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Displayport 1.2 #i%£

e Main Link

— High-bandwidth, low-latency, unidirectional, differ ential signaling,
Isochronous stream transport

e AUX CH (Auxiliary Channel)
— Consistent bandwidth, low-latency, bi-directional, differential signaling
— Main Link management, Device control (EDID, MCCYS),
— Supports Active Source Detection by Sink Device

e HPD (Hot Plug Detect)
— Supports Active Sink Detection by Source Device,
— Interrupt Request, LVTTL(3.3V) signaling

_ Main Link _ _
SOUIGENDEVICE (Isochronous Straams) SIKAIEVICE
DisplayPort AUX CH DisplayPort
TX (Link Management, Davice Control) XA

FHot Plug Detact (IRQ)




Data rate .vs. Num of Display

Digital
Display —
Interface
Examples

24 Gbps ——
— DPat Yo >-4Gbpsflane  4lanes
2160Mbytes/sec .'. 10 —
Only DP 1.2 :
Supports 18 Gbps —— 9
>Uppo T +5 +4
Multiple Displays | |
+3 ' |
|
T R
|
+7 4 | |
DP at : -'|- +3 I
1080Mbytes/sec 121Gbps_| + 6 | S T
| g ps/lane *zZlanes,
HDMI 340 MHz Clock\ ~_ | \e - g;_._?_(_B_k_)R§[I_q_r1_(_a_’_‘1'é_1_l_gpes
(1020Mbytes/sec) 5 "' 3 L |
Eoccocabocaocconomoccooad pocoooaoccmoomooabocooccmooaoccmoodoccod)
DL-DVI f ! 42 |
(990Mbytes/sec) 4 | |
I A
(HDMI 225 MHz C|009—> ---------------------- --t--z ----------- Js-h,G.bps,l}ane-*-]_{me
CroMbyesi) /8GR T 13 | 2.7Ghpllane.» 2 lanes,
SL-DVI \___ |- S O T deeeee
(495Mbytes/sec) + 2 : + 1 :
| +1 | |
| |
-i- 1 | : [
— | | | :
| | —
] ] l ]
. . I I X [
Display Interface Video Data Rate WXGA WSXGA WU)‘(GA WQ)-(GA
ing channel coding overhead) o5, 765 1680x1050  1920x1200  2560x1600

(includ

(DP1.2BEE)

Number of Displays
Supported for
Various Display
Configurations

Assumptions:
- 60 Hz refresh
- 24 bits-per-pixel
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Standard

VESA
Ver. 1.2 Jan 2010

DP Family D P

VESA
Ver. 1.4: Feb 2013

1.2 %

VESA
Ver.1.0 Apr 2010

VESA
Ver. 1.0 May 21 2012

Channel coding

ANSI8B10B

Bandwidth (per lane)

HBR2 5.4Ghps
HBR 2.7Gbps
RBR 1.62Gbps

Rate_1 1.62Gbps (RBR)
Rate_2 2.16Gbps
Rate_3 2.43Gpps
Rate_4 2.7Gbps (HBR)
Rate 5 3.24Gbps
Rate 6 4.23Gbps
Rate_7 5.4Gbps(HBR2)

Nominal 3.24Gbps/lane
Other link rates:
Implementation Choice (e.qg.,
3.78Gbps/lane)

HBR2 5.4Gbps
HBR 2.7Gbps
RBR 1.62Gbps

Lane Count 1,2, or 4 lanes 1.2, or 4 lanes |l ~16 la nes per bank 1lane
Secondary Data YES Optional NO Yes
Packet
AUX CH YES (incl.vUSB2.0 Optional (used for backlight, NO Yes; AUX transaction and
transport over AUX) color control, etc.) HPD supported over a
single wire
HPD YES Optional YES (Used for Link Training

Pattern transmission
trigger)

DP_PWR : 5V #£10% 0.5A
Configl/2

Transported data

Multiple A/V streams,
Control data

Video stream,
Control data

Video stream

AV stream(s),
Control Data

Stream Clocking
Mode

Synchronous or Asynchronous to Link Symbol Clock

Syn chronous mode only;
Nvid fixed to 48 decimal

Synchronous or
Asynchronous

Target Application

Box2Box connection to
TV/Monitor with Multi-
streaming capability

Internal to Notebook/Netbook
[Tablet/All-in-one PC

Internal to TV/monitor
chassis

Mobile device to an external
display connectivity
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Thunderbolt 2 T? (DP1.2#}E)

Intel £ BAFE DInterface Technology for Data & Video/Audio on

on one connector Adopted by Apple on  miniDP Connector

High speed dual-ch.10 Gbps bi-directional communication PCI> r .
EXPRESS + ..l -

Compatible with existing DisplayPort devices

Enables up to 7 daisy-chained devices

Provides up to 10W power for bus-powered devices

Targeting Notebook market, single connector for data and display

Impact on DisplayPort ?

Accelerated adoption in Notebooks as the de-facto interface

More reason for CE makers to embrace DP
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eDP H#¢£ = A S REE

FHD 120Hz 30bpp 4kx2k 60Hz 24bpp

ﬂS Lines Quad-LVDS\ 66 Lfiee OctaI-LVDS\

—N

idl.ﬂl:
bas

No. of signals 48, 96,
No. of connectors 2, 4

Higher Performance!
Lower EMI Profile
Lower BOM Cost!

($3-$4 for 120Hz)
($6-$8 for 240Hz TV)

eDP [4 lanes
@ 2.74Gps]
eDP[4 lanes
@ 2.74Gps]

eDPJ 4lanes
@3.24Gbps]
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EMI %51 eDP/iDP&QuadLVDS @ LhER

) LVDS Quad LVDS [1080P 120Hz 10bits] oo
: Lo : : N ) AR
_Blue line : Horlzorital Diredk | S N -1.0 meter FFC
. BIueiIme : Horl:zon:taItiiectlon @ @ ! nm @ b
-RediLine:i Vertical: Direction : QG- O -
IR ﬁ i T b iy | -STM TXand RX Board
O S I AR A N Ml i b ’ -5 Volts AC Adaptor
S Y L L A -Video Pattern: Blue/Grey Bar
oL 5 Siu R L 5 5 5 m . ém 1) 5-volt switching regulator
— " (12V ->5V) disabled from the boards
quency [MHe]
o iDP 4 Lanes [1080P 120Hz 10bits]
\ 15dB~§2(§)dB§|rh})rovemerit Fromsysetclock2ikhz | | EMI Peaks
A | | A
. ,( v\ % i ! |]|-LVDS: from LVDS CLK=74.28MHz 2
: i & 4l | -iDP: from System Ref.CLK=27MHz 2
i A L S 2) Blue Circles. EMI peaks from
] R s 5 ; R System Ref. Clock (27MHz) smaller
3 50 m 00 1000 than by LVDS EMI peaks

Frequenc y [MH]

STMicroelectronics Lab. BITE 3) Red Circles 1
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GPU Displayport(eDP )i A

e source (CPU and GPU)
— AMD:
» Desktop GPU — Since Q4’10 (HD6

NB and AIO PC GPU - Since Q2’11
High performance APU - Since Q4’11

NVIDIA
Desktop GPU — Since 2H’11
NB GPU — Since 2H'11

Intel
Desktop/NB CPU — Since 2H'12?
lvy-Bridge / Haswell HD4000 only has eDP output.

Qualcomm

Samsung Processor
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eDP Typical System Implementation

Device Motherboard

Or Video Subsystem

Video / Gfx
Processing

Circuit
eDP

Source device

functions

eDP Interface

Main Link

AUX CH

HPD

Display panel

EDID Memory

Display

Controller

eDP
Sink device

functions

Backlight Control
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DP1.2 & eDPD#EE

Feature eDP System Description
Configuration
AUX CH
Backlight Control Optional The Source device can control the display backlight, using the AUX CH.
by way of AUX Alternatively. the display backlight can be controlled by dedicated

signals on the eDP connector. Both methods are described
in Section 10.1.

DPCD Registers Required DisplayPort DPCD Addresses 00700h through 007FFh are reserved
Reserved for eDP for eDP display control use, and are described in Table 10-4.
DPCD Revision Required The DPCD revision number is specified at DPCD Address 00000h.

For eDP v1.4 devices. the revision number is 1.3 (indicated by the
value 13h). as listed in Table 3-2.

Low AUX Voltage Swing | Optional Source and Sink devices can use a lower AUX CH voltage swing.
as described in Section 4.
Reduced AUX Timing Required Reduced timing protocol must be supported. as described in Section 4.
Source device Detection Optional Pull-up and pull-down resistors are not required on the Source device
by way of AUX CH AUX CH pin for Source device detection. Likewise. the Sink
device is not required to perform Source device detection by way of
the AUX CH.

See the Recommended eDP AUX CH Topology in Figure 3-1.
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DP1.2 & eDPD#HE

(Cont.)

Feature eDP System Description
Configuration

Main-Link

Advanced Link Power Required for PSR? | The ALPM feature 1s an implementation-specific option that enables fast

Management (ALPM) or display stream wake/fast sleep capability in the Sink device. ALPM 1s required for the
COMPIess1on; support of Panel Self Refresh Version 2 (PSR2) or display stream
otherwise, compression. See Section 5 for ALPM details.
Optional

Enhanced Framing Required Provides increased robustness over Basic Framing.

Link Rates A single link rate Use a hink rate that mininizes the number of lanes needed. eDP includes

can be supported

additional link rates that are not defined in DP vJ 2a. eDP also
includes the option to use a custom link rate. See Section 4 for
eDP link rate options.

Fast Link Traimng

Required for eDP devices must support both Full and Fast Link Training, as defined
Sink devices m DPvI 2a.
Optional for eDP devices must support Full Link Traiming, as defined in DP vi_ 2a;

Source devices

Fast Link Traming support 1s optional.

MMain Stream Attribute
(MSA) Data

Option to 1gnore
certain Data Fields

See Section 3.7.

MNumber of

It 15 recommended

The general preference for an eDP implementation is to use the

Main-Link Lanes to use the minimum number of lanes, which 1s done by choosing a lugher link rate.
fewest number Appendix B discusses lane count considerations.
of lanes possible
Reduced Main-Link Optional Can be supported by Source and Sk devices, as described in Section 4.
Voltage Swing Level
Secondary-Data Packet Required for Dependent on usage requirements. Required for the optional Panel Self
PSR.1 or PSR2; Refresh (PSR) modes. as descnibed 1n Section 6.
otherwise,
Optional
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DP1.2 & eDP®D#HE (Cont. )

Protocol/Policy

Audio Optional Dependent on usage requirements.
Display Authentication / Optional See Section 3.5. Support of Method 3a 1s recommended for
Content Protection Sink devices.
Display Stream Optional See Section 8.
Compression
EDID Optional EDID. as well as VESA DisplayID, are recommended
implementation-specific options that simplify the use of different
Sink devices within a system.
Frame Sync Required The Frame Sync feature, which uses the Global Time Code (GTC)
for PSR2; feature defined in DP v] 2a, 1s required for the support of PSR2.
otherwise, See Section 7.
Optional
LCD Panel Self-Test Optional Provides a useful system diagnostics tool See Section 10.2.
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DP1.2 & eDP®M)#H5& (Cont. )

Feature

eDP System
Configuration

Describtion

MCCS Support Optional Can be used for display control and host-based software on-screen
display (OSD). including, for example, backlight control. The Display
Control registers defined 1n Section 3 4 and referenced 1n Section 10.1
can altermately be used for display control

Multi-Touch over AU Optional See Section 9.

PSR1 Optional See Section 6.1

PSR2 Optional See Section 6.2

Regional Backlight Optional See Section 10.1.

Control

Safe Mode Mot required The panel i1s always driven at native resolution.

(640=x480 or other default

video resclution)}

Other

HPD Pin on Sink Device Optional Similar to DasplayPort Source and Sink dewvices, eDP Source and Sink
devices typically implement the Hot Plug Detect (HPD) signal_ and
support all functions related to this signal, mcluding the IR.Q HPD pulse
used for Sink device status change notification, which also includes
link failure notification Use of the HPD signal however, 1s optional
To replace the Sink device-asserted HPD interrupt function, the Source
device can mnstead use Sink device polling. To monitor hMam-Tank
integrity, the Source device should poll the Sink device at regular
intervals. Use of HPD 1s generally preferred over polling by the
Source device, because Source device polling increases system
power dissipation.

Imterface Cable Implementation- The eDP Standard does not specify standard interface connectors or

and Connector Specific cables. but does provide interconnect recommendations (see
Section 12). Connector and cable requirements are implementation-
specific. and are influenced by lane count, link rate, system topology,
Source device transmitter characteristics. Sink dewvice receiver
capability, and other system design factors.

LCDWVCC Single Supply Opticnal Use of a single power rail 15 an implementation-specific option, as is the
supply voltage level. See Section 3.6.

Power Sequencing Implementation- The eDP Standard does not mandate power sequencing requirements,

Specific but does provide recommendations 1n Section 11.
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eDP1.3 & eDP1.4AMNHEE

Swing Level 4 Level (Std. DP) 6 Level (200mV — 450mV)
Bit rate 3 (Std. DP) 7 (1.62 —5.4Gbps)
Pre-emphasis 4 (Std. DP) Arbitrary
PSR (Panel Self Refresh) Whole Frame only Partial Frame enable
Compression No Yes
Multi touch No Yes
Backlight control Yes Yes

Regional control as well
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Panel Self Refresh (PSR1)

Source Device Sink Device (Panel)

_ eDPRX TCON

RFB and RFB e
Controller

eDPTX

FB
Controller

Frame

Buffer in
Memory

Source deviceht. PSRD Main LinkmMOffEh b D
B ERAL-5E TSinkIZRFBO R AE%E
Captured %

Frame "n” Frame “n+1"

= P5R eniry
*ug, SEMUp time
ll“‘
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Panel Self Refresh (PSR2)

Source Device Sink Device (Panel

FB RFB and RFB
Controller Controller

Frame

Buffer in
Memory

Source deviceht, PSRD L E %

RALT-184& . —BFull Frame% Sink deviceld. SDPD Regi onf& ¥R
RFB[ZCapturel . Region{g& % [ZHELN, VideoZERTRT S
DPIZ{Th0d 5,
| I
\ Selective Update Region
—— e
— V4 \
Source il ;\\/ S H\pnrmuller B * Felich
Device i||, / e
Remote
Frame Sink

Buffer Device
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eDP®DPanel & S ~DIs FE

DP 1.1a  STDP4020
== DP 1.1a RX

STDP4328

DP 1.2Splitter
_ =—pp STDP4020

DPlla ‘ppiia Rx
N " eDP
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NotePC / AIO PCADIGFE

4K x 2K Solution

DP 11a  STDP4020
= DP 1.1a RX

MST STDP4328

DP 1.2Splitter =
_ =mpp STDP4020

DPlla ppiia Rx

III_IIIIIIIIIII_I I
_ LVDS
~ WQXGA Solution
STDP9320
DP1.2 Rx

With Scalar
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4K x 2K Monitor O EIH

4k x 2k

' \'Monitor

"~ STDP9320
DP1.2
With Scalar

DP 1.2 | STDP9320 LVDS / eDP
el DP1.2

- With Scalar

LVDS / eDP |
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VESA Update (VESA DP Workshop Asia &Y)

Membership

80
60
a0
20
]
S8 ddasdddggwagddgdaagegdadadd
S8E5S5aEE852828385882a88888¢8
AASRARSIRANRERAMARIARAR
5338324885382 28838338¢§3

Membership by Region

® Morth America
B Asia
Europe

Global industry aliance EL TDVESA A2/ \—M20081 Z B A TLVET,

W4 VESA [ pisplayport
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VESA Update (Cont.) A2 /\—®DF| A

Be an integral member of an organization that establishes the
future direction of the display industry and influences important
industry trends.

* Maintain competitive edge by gaining knowledge of new
technology standards initiatives as they are originated.

« Network with industry experts from more than 200 leading PC and
consumer electronics companies, participate in state-of-the-art
technical discussions.

« Decrease manufacturing costs, increase reliability and
productivity, and access global markets through participation in
standards development efforts and members-only interoperability
PlugTests and workshops.

« Expand promotional opportunities by linking to VESA's web site
(www.vesa.org) and being featured in VESA literature, press
events/releases & trade show demonstrations.

W4 VESA [ pisplayport
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VASA Update (Cont.)

- DP1.2b
« DP 1.3

« eDP 1.4 CTG Proposal
« MyDP v1.1

« MPAC v1

« DSC v1

* VHSD Proposal

W4 VESA [ pisplayport

IR

EDIR

E
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Displayport Vision

« The Vision: DP would be the only video port on a
computer. Particularly on ultra-thin notebook designs.

* |t's here today! No VGA, DVI or HDMI!

‘DEI XPS 13

Microsoft Surface Pro

Lenovo X1 Carbon Dell XPS 12 Convertible Touch

: ZIPSQuality



Thank you!!






