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Display Ecosystem

2003-2015 FUTURE

HDMI DP HDMI DP
(HDMI 1.4/2.0) (1.2) (HDMI2.1)  (1.3)

k-0 o
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Technology Roadmap

HDMI 2.1
Technology '

Standards 1.4b/2.0 1.2/1.3

Adoption High High *

Projection Growth Growth .

L
o TV, Laptops, Laptops, PC I .
Applications IRy ¥INs players monitors, tablets PRl 85

) |
Consumer Consumer ,,:’—' *
Industry .

electronics electronics ®aamums®" T"UEEES

YOU ARE HERE
. \ VGA
\ g A A""
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Display Ecosystem Activities

« Consortium Workgroup Participation:
o HDMI TWG/TSG/PHY (Vasudev is now in the BoD of HDMI Forum)
o DP on USB-C Subgroup
o DP PHY Electrical Subgroup
- MHL CTS engagement with Lattice team

* Ecosystem Events:
o HDMI MOI approval events
o HDMI Face to Face events
o CEA plugtest
o DisplayPort plugtest
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Technology Overview

* Main-Link
o Unidirectional, high-bandwidth, low-
latency channel

o Transports uncompressed video and

audio Source Device (lsocmﬁ;‘:g::ig;eams} Sink Device
aye . .»IU\.UKCH
 Auxiliary channel DPTX (LnkiDevios Managemen) | | DPRX
- g . Hot Plug Detect
o Half-duplex, bidirectional channel nierup Regues)

o Link management and device control

* Hot Plug Detect (HPD) signal line

o Serves as an interrupt request by the
Sink device
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DisplayPort Standards

Standard DisplayPort

o Specification Version 1.3/CTS Version (Expected Q3
- 2016)

o Data Rates 1.62GBps, 2.7Gbps, 5.4Gbps and
8.1Gbps

Alt Mode on USB Type-C (latest)

o Specification Version 1.0 (Spec 2014)/CTS draft
stage

eDP

o Specification Version 1.4a/ CTG draft stage — would
support 8.1Gbps

o Embedded (single box — Laptops) (1,2,4 lanes)

MyDP
o Specification Version 1.0/ CTS Version 1.0

o Data Rates 1.62GBps, 2.7Gbps and 5.4Gbps
o Mobiles (1 lane)
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Technology Roadmap

1680x1050 2880x15800 5K 60H=z
Quad HD

DF 1.0-1.1
Up to Quad HD

DE 1.3 DOFP XX
Up to 5K Lp to 8K
120H=

Source : VESA
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DisplayPort

represents
number of customers

TECHNOLOGY AND TRENDS
DP 1.3 Type-C DP 1.2

1 I 1 I 1 | |

I I | |

| Early | Earl | Lat |

Innovators | Adopters | Ma?ngiIty | Majaoﬁty | Laggards
I I | |
I I |
"The Chasm" | : | Area under the curve

|

|

L

Technology Adoption Lifecycle

 DP 1.2 is in mainstream products today; Highest speed 5.4 Gbps
 DP 1.3 is in early CTS draft stage; Highest speed 8.1 Gbps
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Technology Updates — DP 1.3 Link rate

4320
Link Bit rate Max Resolution Support Max Resolution Support
Rate (24 bpp, 60Hz Refresh, 4:4:4 | (24 bpp, 60Hz Refresh, 4:2:0
Name format) format)
RBR 1.62 Gbps  1920x1080 Not supported 2160
HBR 2.7Gbps  2560x1600 Not supported
HBR2 5.4 Gbps  4Kx 2K Mot supported
1080
HBR3 81Gbps  5Kx3K 8K x 4K
576

or 480 SD
0

 Total useable data transfer rate for DP 1.3 = 25.92 Gbps

* Higher Bandwidth
o Higher resolution
o Deeper colors
o Higher refresh rates

e 31 MARCH 2016 TEKTRONIX MTE EVENT, TAIWAN 2016

12



DisplayPort Alternate Mode
on USB Type-C

....................
.....................
...................




Type-C Solution Overview




The USB Type-C connector

Standard A Plug Micro B Plug
(2008) (2008)
5Gbps, 5V, 1.8A 5Gbps, 5V, 1.8A

USB Type-C Plug
(2014)
10Gbps, 20V, 5A
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USB Type-C connector advantage

« Rounded, reversible, flip-able

109876 54321 |
* ~25% less width vs p-USB plug W 1 8mm
- Signaling and Pins: | ~12.2mm ST

o Two SS differential pairs

A12 A11A10A9A8 A7A6 AS A4 A3 A2 Al

> Vbus power
o Configuration Channel (CC)
. . . P B1 B2 B3 B4 B5 B6 B7 B8 B9B10B11B12 " S

o USB 2.0 differential pair Pt } w825 : .

’ Sldeband Use (SBU) /A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12

. P|Ug power (Vconn) GND | ™1+ | mx1- RX2- | RX2+ | GND
GND | Rxi+ | Rxi- [NBUSH ssu2 | | [ vconn [BNBUSH] ™2 | ™2+ | GND
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl
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Orientation : Upside Up

“Upside Up”
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Orientation : Upside Down

“Upside Down”
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USB-C Receptacle pin orientation

A12 A11A10A9A8 A7A6 A5 A4 A3 A2 Al

”
”
”
”
” 1 ~
_- - | BI B2 B3 B4 B5 B6 B7 BS BIB10B11B12 ~
‘. . ~
R ~8.25mm S~
” ~
,/

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All A12

GND | T+ [ ™1 | sBu1 | Rx2- | Rx2+ | GND

GND | Rxi+ | Rx1- |JNBUSH sBu2 | [ [ vCONN TX2- | TX2+ | GND

B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

High Speed Data Path (TX for USB, or USB 2.0 High Speed Data Path

for DP Alt Mode) Interface (RX for USB, or TX for DP Alt Mode)

Al A2 A3 Al AS AG A7 AB AD Al0 A1l Al2

eNp | @1+ | Tx1- | wveus | cca | b+ | b- | sBui | weus | Rx2- | Rx2+ | GnND

eup | ma+ | mxa- [ wveus | sBuz | p- | b+ | cc2 | weus [ Tx2- | @2+ | enD

Bl1l2 B11 Bl1O B9 B8 BT Be BS BA B3 B2 B1
- o . Plug Configuration Detection
Cable Ground Cable For Sideband Use - gb 5 - ‘ bi

Bus Power (not used for USB) ne ecor(r;est CONN, TOT Cable or
adaptor power
DP Aux for Alt .
* (CCisused for USB-PD
Mode

communication
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DP over a USB-C to USB-C

Cahle SSFXT DP Lane 2
SSR¥T DP Lane 3

SSFXZT DP Lane 1

SSRXZ DP Lane(

Type.C USB 2.0 Type.C Dlsl:g;ykpurt

Connector SBUTT  AUX+ AUX- Connector

nwww

DisplayPort usSB usB

Source

CC. HPD / Vcomu

| 1D |

VBUS
GND

 Utilizes optional DP Alt Mode capabillity of USB Type-C connector

* DP can use all four high speed lanes to deliver full performance

 The DP AUX Channel uses the SBU pins

 The HPD / IRQ is transmitted over the CC pin using the USB-PD protocol
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DisplayPort Alternate Mode on USB Type-C

— Device Charging

—_— Display Data

Device Supplying Power —_—

A —
3 USB 2.0 or 3.1 Data
<~ Display Data

* The VESA DisplayPort Alt Mode Standard, Version 1.0a , was released on Aug
10, 2015

* Enables the use of the USB-C interface for DisplayPort

o Alternate Mode functional extension of the USB-C interface
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—
DUTID DUTO001
«) Acquire live waveforms Use pre-recorded waveform files
2 | Test Selection
View Compliance | ¥ PRaES
3

Acquisitions Foi
? =t Device DisplayPort | ¥ | Version |CTS 1.2 | ¥ | Connector |Standard | ¥
4

Preferences Device Profile
Data Rates Pre-Emphasis Levels

VRBR [V//HBR | [V]o©dB) |V 1@35d8)

Voltage Swing V264 |V 30508
[Vlowoomy) [V 1(800mv)

SSC [Both Supported | ¥
[v/2(800mv)  [v/3 (1200mv)

Link Width DUT Automation

1 Lane v Manual

Selected Test Lanes @

Lane0




Tektronix DP Type-C configuration

DP Signaling

=

-

USB-PD

R HPD
PD Controller

Wilder Type-C Fixture &
Alt Mode Adapter

Tektronix Type-C Configuration
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Compliance Measurement Points

- TP1: at the pins of the transmitter

device
- TP2: at the test interface on a test o ™

access fixture near end T 4 J, s

. ,j, geemenes, e - ROf K
- TP3: at the test interface on a test :j[: ﬂ[ Equalizer
_ TX : i Cable : RX

access fixture far end LI L J,

- TP3_EQ: TP3 with equall lied o ", Do [
_EQ: with equalizer appliead. Interconnect O w_Ed

* TP4: at the pins of a receiving device

NORMATIVE test points
INFORMATIVE test points
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Transmitter Test Overview

« Standard Tests:  Amplitude Tests:
o Eye Diagram > Non Pre-Emphasis Level Verification
o Frequency Accuracy o Pre-Emphasis Level Verification
o Rise/Fall time
_ « SSC Tests:
o Unit Interval _
o Modulation Frequency

> TJ/IRJ . .

_ o Deviation and Variation
o Non IS Jitter

e Dual-Mode Tests: (If DUT supports)

* Multi-Lane Tests: . .
o Clock Jitter &Eye Diagram

o |nter-pair Skew

o Intra-pair Skew * Aux Tests:
o Sensitivity Test & Eye Diagram
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The Eye-diagram

« Adaptive Mask Generation at HBR2 and HBR3
* Width - Along OmV
« Height - Passing location: 0.375 to 0.625UI

« Eye Diagrams generated for Best case cable (Zero cable) & Worst case cable
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TekExpress Application Advantages

Yiew clock recovery far n

Clack HECDVE[}-‘ hethod File | Edit Digital a | Trg | Display easure | Mask | Math
' DPOJET Plots
|PLL—Custom BW |T| FEIEEE S

PLL bModel Damping {m}
.
Fiscture 1 C:%Program Files (86T ektroni (e

Cable C:%Program Files [<B68T ekironi e

Fisxture 2 C:\Pragram Files (286N T ektroni (e

CTLE 1 {HBI

Fef Levels Autoset Bazetop Method EYEHISTO... | ¥

CTLE 1 (HBI

Reference Level

Description Mean Std Dev Max Min p-p Population Max-cc Min-cc
,I':'l.tlSDIUtE Mazk File Path (3 TE2, Tpa 12 45.790mUl 340.13mUI  580.71mUI -1.5534U1 2434101 105264  1.9086U1  -1.1290U1
= TIE, TpB M3 AT7A2001 MASIMUL M277mUl A09.4TmUI 222.24mUl 130414 127.74mUI A58.44muUl
- - Results [+ TI@BER3, TpB M3 268.92mUl  0.0000U1 268.92muUl 268.92muUl 0.0000U1 1 0.0000U1 0.0000U1
HBH ‘Ice'lsuurCEIMﬂSk FIIES'lHBH-mSk ; () Height1, Math1 93.337TmV  0.0000V 93.337TmvV 93.337mV 0.0000V 1 0.0000V 0.0000V
. - Plot: (* Height3, TpB M3 332.34mV  0.0000V 332.34mvV 332.34mV 0.0000V 1 0.0000v 0.0000v
hAid Lewel a0 HBR C:AProgram Files (xB86)1Tektronix ;‘ ) Width1, Math1 41593mUl 0.0000U1  41593mUl 41593mUI  0.0000U1 1 0.0000U1  0.0000U1
() Width2, TpB M3 TI7.76muUl  0.0000U1 T77.76muUl 777.76mul 0.0000U1 1 0.0000U1 0.0000U1
HBR2 C:\Program Files (xB6)1Tektronix A
Hysterezis 3
Bit Type
« Al Transition Mon-transition

LUInit Interval Selection
Low Ul 0.25 High UI 0.75
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Pre-Emphasis vs Voltage Levels

Voltage Swing Pre-emphasis Level
Level

Level 0 Level 1 Level 2 Level 3

Vdiff_pre_pp Vdiff_pre_pp Vdiff_pre_pp Vdiff_pre_pp

0 Required Required Required Optional

1 Required Required Required Not allowed
2 Required Required Not allowed Not allowed
3 Optional Not allowed Not allowed Not allowed

Non Pre-Emphasis test must measure a region after the signal is settled

Pre-Emphasis test must measure the region where its being applied

RBR/HBR — PRBS7 pattern

HBR2 — PLTPAT (Pre-Emphasis Level Test Pattern)
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Measurement Challenges

* Bit Rates: RBR, HBR, HBR2

 Patterns: D10.2,PRBS7,
COMP, PLTPAT, PCTPAT

* Pre-Emphasis: 0dB, 3.5dB,

6dB, 95dB T Waveforms o
(SSC, 4 Lanes Possible Combinations)
» Output Levels: 400mV, 600mV, :y;pghmitt 284‘;
800mv’ 1200mv Non-Pre-Emphasis 32
Total Jitter 80

« SSC (Spread Spectrum):

On/Off ~432 Acquired signals for DP1.2 Normative
Measurements per lane.
 Lane Width: 1,2,4 X4 lanes results in 1728 Automated acquisitions

per DUT
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Tektronix DP Solution Configuration/Migration

Std. DP testing EE— Type-C DP testing (HBR2)

DPO 70k series with bandwidth >= 12.5GHz <> « DPO 70k series with bandwidth >= 12.5GHz
4 x P7313SMA Probes (for Source) <+« « 4 x P7313SMA Probes (for Source)

Option DP12 (TekExpress DP Tx Software) <+—> « QOption DP12 (TekExpress DP Tx Software)

Option DJA (DPOJET Advanced Jitter Analysis) <— « QOption DJA (DPOJET Advanced Jitter Analysis)

1 x Aux Controller hardware <> .« 1 x Aux Controller hardware

DP Test fixtures (Available from Wilder in Tek ~ =——> < DP Type-C fixtures

ordering system)
— + USB Alt-mode controller hardware
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DP Sink Solution
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Recelver Test Overview - Calibration

|__, Compliance Interconnect Channel |
| {CIC) "|
e SSG
— SIS TP TP3
B rc BN
TTC Attenuat or N
DC Block
TP1-TP3 v
151 Channel
Matched SMA
i Cables
+3 Power Crosstalk
Splitters QOressors
Aux
Controller

« Calibration
o Frequency Range (SJ): 2MHz, 10MHz, 20MHz, 100MHz
o |njected Jitter: ISI, RJ and SJ

« TP3 for RBR and TP3_Eq for HBR/HBR2
 BER capability must be supported by Sink chipset
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Recelver Test Overview - Compliance

« Perform Link Training
o Put DUT Into test mode
o Check DUT capabilities

o Achieve Frequency and Symbol lock

o Verify BER

» Perform Jitter Tolerance test (Normative)

[]

Matche

SMA
Pair

[ Blue (T3 R0

B Vellow (TZR1~_
; O —

To
AUX

d Controlier
*-

=
e

-Red (12, D7)

DP Sink
Test Setup

e

Matched
SMA

Test Adapter

2ea. 2 ea.
+3 RF 150ps
Splitter TTC Atten.

— N

deo | @0-0-0-0-0-0-06-0-m'm
*100ps
TTc Blocks

Table 4-1: Test Parameters for BER Measurement

Data Jitter Number of | Max Number of Bit Observation Data Rate
Rate Frequency | Bits Errors Allowable Time' (seconds) Offset

HBR2 HBR2 = 1855

HBR 2MHz 10" 1000 HBR=370s 0

REBR RBR=0620s

HBR2 HBR2=19s +350ppm

HBR 10MHz " 100 HBR=37s +350ppm

RBR RBR=062s +350ppm

HBER2 HBR2=19s

HBR 20MHz 10" 100 HBR=37s 0

REBR RBR=062s

HBR2 o HBR2=19s

HEBR 100MHz 10 100 HER—37s [

To evaluate multiply number of bits by the unit interval in ps. (i.e. for HBR: 10’7 bits at HBR =
370ps/UT * 107 Ul = 37 seconds
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DisplayPort Sink Test SW — GRL-DP-SINK

 Controller in Charge for T

Application  Options View License Hebp

Oscilloscope and BERT for

=-["]© DisplayPort Sink Tests - o
v © DisplayPort Sink Calibration

Calibration Stage Te R

v/ Rj Calibration

* Industry Leading Calibration E ﬂ
TI mes: ks ngones =
> HBR2 |

Your Choice
- HBR Of Generator!
° RBR '
o Total < 1 Hr. ’

0-0-0-0-06-06- = =

BERTScope ——
(Recommended) TekScop

* All with the same setup!
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eDP 1.4 Basics

« eDP Source = Integrated into the

LCD Panel Assembly

eDP TCON

video/graphics processor circuit, PC Motherboard or
such as in the GPU of a notebook | “®"=
PC TCON and LCD Power —————
GRU | Main Link
» eDP Sink - Integrated into the e
. . i HPD .
display processor, such as in the s .

LCD timing controller (TCON) of a
notebook PC

« eDP Cable = A 20 to 50-pin

eDP Interface Provides the
Complete Panel Connection

Row Drivers

Column Drivers

connector will be used for multi-
lane implementations

0 31 MARCH 2016 TEKTRONIX MTE EVENT, TAIWAN 2016
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Measurements Challenges

* Probing « SSC measurements
> Need to probe TP3 (pins of the Tx o SSC helps to keep EMI low. If DUT
device) supports SSC, need to test with SSC
> Wilder breakout fixture interfaces with ON and OFF.
motherboard « Intermediate data rates
o During measurement CTLE is applied > Unlike RBR HBR and HBR?2. eDP
to measure the TP3_EQ point supports intermediate data rates
« Eye-diagram * RBR, R216, R243, HBR, R324, R432,

> Mask is created dynamically based on HBR2
the signal characteristics for all speeds o System needs to be tested for all of

> Auto-mask fit optimally places mask the intermediate data rate increasing
during measurement test time
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Option EDP14 : Key Features

« Compliant to the latest eDP standard

« DPOJET based application; easy to
recall setup files

« Support for one, two or four lane test
configuration

» Generates dynamic mask for Eye
diagram tests based on the configuration
and signal levels

» Detailed DPOJET reports with
screenshots and waveform info

0 31 MARCH 2016 TEKTRONIX MTE EVENT, TAIWAN 2016
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Tektronix DisplayPort Solutions

Signal
Generation

AWG 7k/70k series

Device Under Test
ASIC/FPGA, transceivers,
physical layer ICs

Signal Analysis
Acquisition Software
TekExpress
DPO70000DX series Compliance Analysis SW

Real Time Oscilloscope

DPQO70000SX ATI @ DPOJET RT Jitter & Timing Analysis
Real Time Oscilloscope m— :

=]
a
)
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Summary of key Advantages

« Automation -> Faster test times, ease of use

e Switching support = Hands free testing with RF switch

« Approved > Use the solution with confidence

« Ease of use - Caters both Compliance & Characterization users
 Flexibility - Modify the parameters according to testing needs

« Migration - Easy from Standard DP to Type-C

0 31 MARCH 2016 TEKTRONIX MTE EVENT, TAIWAN 2016
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Information for DP

http://www.tek.com/displayport-0

Webinars

Application Notes
Methods of Implementation
Product & Software Datasheets

Software Download Trials

Tektronix:

DisplayPort

Rozolve design challengos quididy with Tektroni test instrumentation specifically for DsplayPort Sownce and Sink testing. With DisplayPort Test
automation from Taldroni, simply scloct the desod tests o run and work on othar tsks whills DisplayPort Sounte £ Sink iosts ane boing oeeostod.

Featured Content

Understanding and Characterizing Anat of an Diagram Automating Di Port

Jitter F"I"l'l'l:El'“Ig ﬁpﬂmm HOIJEEW = Enmplianr!lg HEsgshl:Emﬂ

Timing Jiter 15 the umselcome companion This application note disousses different This weebinar will provide enginesrs with an
of all alacirical systoms that use voltage ways that information from an oye diagram update on DisplayPort Sorial Bus
ransitions io represant Hming information. can b shiced o gain more iInskght. it abko tnchnology and recommenidesd

This papar foouses primar ity on jiter in disouszes some basic ways thot transmilthors, measurament approaches for complianoe
elocivical syshomes. channelx, and reccivers ano tosiod EosEing.

ol ot - G011 9300 oty L -

To get started configuring your solution,
Stamchud-

Salect m

Piboribirat ol
takact 3 Bavetulan:

L o
ket (e ke Tt 0ALITE

ol
Librarny
Titke

TCHMICAL DOCUERTE

Thi Basics of Seral Data Compliance and Validation Measurements

WEIAES This primer Is dasigned o halp you understand the common aspacts of serial data transmission and to oxplain the
analog and digital mezswement requirements that apply to these emenging serial technologies

.:_""":““ Understanding and Characterizing Timing Jitter Primer
Tirmiing iter i the: umeelcome companion of all alecrical systoms that use voltsge transiions io represank timing
Infoemation. This paper foouses primarily on tbor in clectrical systoms.
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HDMI Evolution

HDMI Version

Release Dates 12/09/2002 5/20/2004 8/22/2005 6/22/2006 6/09/2009 9/4/2013
Max.
Bandwidth 4.95 4.95 4.95 10.2 10.2 18
Max. Pixel 165 e - 24 au A
clock rate
I\R/Is;((.)luti on 1600x1200p60 1600x1200p60 1600x1200p60 2048x1536p75 4096x2160p24 4096x2160p60
Audio
Channels 8 8 3 8 8 32
Max Audio
768kHz 768kHz 768kHz 768kHz 768kHz 1536kHz

Sampling Rate
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HDMI 1.4 Architecture

-, -

Transmitter N / Receiver
\ Cable [
Transmitted TMDS AVLINK D1 Received
Data ~ TIMDSAVLNKD2 o
TMDS CLOCK
EDID
EDID

TT:::- EDID/HDCP B

HEAC HEAC HEAC
CEC CEC CEC
| |
HPD LINE
7 A

— S—
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HDMI 2.0 Architecture

et -~

Transmitter N\ / i
\”*. Cable / Receiver
Transmitted TMDS AVLINK D1 Received
Data ~ TvDSAVLNKD2 S
TMDS CLOCK
EDID
EDID
Hoce EDID/HDCP S
HEAC HEAC HEAC
CEC CEC CEC
| |
HPD LINE
v AN

e —

5CDC
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Source Testing differences

Test ID Test point Test Mode Test ID Test point Test Mode
7-2 TMDS VL Single-ended HF1-1 VL and Vswing TP1 Single-ended
7-4 TMDS Rise and Fall Times Differential HF1-2 Rise and Fall times TP1 Differential
7-6 TMDS Inter pair skew Differential ~ HF1-3 Inter pair skew TP1 Differential
7-7 TMDS Intra-pair skew Single-ended HF1-4 Intra-pair skew TP1 Single-ended
7-8 TMDS Clock Duty cycle e Differential HF1-6 Clock Duty cycle TP1 Differential
7-9 TMDS Clock Jitter Differential HF1-7 Clock Jitter TP2 _EQ Differential
7-10 TMDS Data Eye diagram Differential HF1-8 Data Eye Diagram TP2 EQ Single-ended
7-3 Voff Single-ended HF1-5 Differential Voltage TP1 Differential
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Source Testing Regquirements

« CTS 1.4Db tests is a pre-requisite for HDMI 2.0

* Min Scope BW required from 8 GHz to 16GHz
o Highest data rate increased from 3.4GHz to 6Ghz

 New set of fixtures

* New software Options
o Option HDM for HDMI 2.0, Option HT3 for HDMI 1.4

0 31 MARCH 2016 TEKTRONIX MTE EVENT, TAIWAN 2016
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HDMI test points

Termination

=)

TP1 TP2
TP1
|
I
Pattern Pattern ! Pattern
Cable Assembly cable L : — || Wc:)rlst Refer:lnce
Tx izer — RX | Tx TPA-P [| cable Cable
Fqualizer : — Emulator Equalizer
!
Device Device : Board
\ .. I
g % | ;
| ________Receptace ;  Plug Plug | Receptace _ _ ____________ | Receptacle
Source Device Sink Device
Oscilloscope
. CLK
Source DUT Diff. Probe CRU =
112ps - Eye
/ Data Cable Emulator Model Skew Eﬂl.l!h!l:r measurement
Signal Fixture I: Fixture - -
Generator | | TPA-R TPA-P “\H Termination .

Termination
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Source Test Setup overview

Tektronix Oscilloscope

Jrunnnun  EEEEEEEEEEEEENg
3.3V internally provided by scope :
(No external power supply) -
. u {
N e nesEEsEssEEsEEEEEREEEnEnnn , ................... , ,
. T
pemEEEEEE s . o w

®
=
e
£ 3
S/ /EEEEEEEEER

Source DUT

Test 4 lanes
simultaneously
(differential tests)

The unused lanes need
to be 50 ohm
terminated
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HDMI 2.0 Source Equipment List

« DPO/MSO 70k series Oscilloscope with BW >= 16GHz
« DPOJET Advanced Jitter Analysis (Opt DJA)

« TekExpress HDM software (Opt HDM)
o Opt HT3 (TDSHTS3 for 1.4 testing) is pre-requisite

« HDMI 2.0 Fixture set (can be used for HDMI 1.4b testing)
« 3 x P7313SMA differential probes (4 x recommended)

« 1 x EDID Emulator
o Order from GRL p/n GRL-HDMI-CONT
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Sink Testing Requirements

 Sink Jitter Tolerance test needs fixed 112ps hardware delay line

 Sink Intra-pair skew test needs to be skewed with variable hardware delay
lines

 New set of fixtures

« HDMI 1.4Db testing is a pre-requisite for HDMI 2.0
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HDMI 2.0 Sink Te
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Why Is Calibration needed?

Tek Scope
(synchronization and
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HDMXpress Software

« Automate HDMI 2.0/1.4 pattern creation

« Batch process - create multiple patterns at a time

e Supports:

> VIC specified CEA861-F specification
Color depths : 24bit, 30bit, 36bit, 48bit
3D frame types
Aspect ratio tests
Images : Gray scale, Color Bar, Chess board, Custom image
o Color Sub-samplings : RGB, YCBCR 4-4-4, YCBCR 4-2-0, YCBCR 4-2-2

e}

o
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« Supports Closed Loop calibration
o Calibrates Voltage Swing and Jitter at TP2 and FP1/FP2
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HDMI 2.0 Sink Equipment List

« DPO 70k series Oscilloscope with BW >= 16GHz

* Option HDM-DS/HT3-DS

* Option HDM-DSM (for Calibration and pattern creation)
 HDMI 2.0 Fixture set

« 3 x P7313SMA differential probes (Eye-diagram verification)
« 2 X AWG70002A (with Option 01, 225 and 03-sequencing)

« 1 Xx AFG 3102C for synchronization

« HDMI DS-Accessories kit
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HDMI 2.0 Sink Equipment List

« 6 x Delay line for introducing fixed 112 ps skew from Spectrum

o Each delay line gives 56ps of delay
> p/n: 8001-SM21-02

* 1 x Variable delay line from Spectrum for adjusting skew
o p/n: LS-0170-1121

« 1 x Programmable Dual Channel Power supply
o PWS4205/PWS4305 or equivalent

« 1 x I12C Analyzer
o Order from GRL p/n : GRL-HDMI-CONT
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MOI Events — Approval status

HDMI 2.0

Announced

Sixth MOI event
HF1-4 — pending
discussion

CTS version 2.0e

Generic CTS 1.0
First MOI event

Fourth MOI event

Second MOI event New delay lines

All Tx and Rx MOI HF1-1, HF1-5,
approved with BififEye HF1-6 HF1-8, SoprovedfortiFz:
TPA HF2-6, HF2-7, ’
Third MOI event HF2-23 CTS version 2.0n
Approved using Fifth MOI event
Wilder TPA Most Source/Sink
electrical tests and
CTS 2.0n - Updated Tektronix MOI (HF1-2,7, HF2-2,3,25) Impedance tests except
CTS 2.0m - Updated Tektronix MOI (HF1-3,9, HF2-1,2,3,4,25) HF1-2,1-4,1-7
CTS 2.0l - Updated Tektronix MOI (HF1-1,5,6,8, HF2-7,24,25) Approved using Wilder

TPA TS version 2.0m
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Tektronix

Signal

Generation

AWG 70k series

HDMI Solutions

Signal
Acquisition

DPO70000DX series
Real Time Oscilloscope

Device Under Test
ASIC/FPGA, transceivers,
physical layer ICs

DPO70000SX ATI @
Real Time Oscilloscope

Sampling Scope
Impedance measurement

Analysis
Software

TekExpress
Compliance Analysis SW

HDMXpress
Calibration tool

Automated Impedance
measurement tool
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Information for HDMI

e http://www.tek.com/hdmi-0

° Webinars Featured Contert |
anim and Characterizing hnatmralr;mm Diagram Ezﬂ Webinar

* Application Notes - S

* Methods of Implementation == =

 Product & Software Datasheets e

o Software Download Trials

Titde

TCFMICAL DOCLERTS

The Basics of Sertal Data Compliance and Validation Measurements

WIIHARS This primer |s designed io halp you understand the common aspacs of serial data ransmission and bo ooplain the
analog and digital mezssement requirements that apply to these ema—ging seral technologics

IV TR 1

Direct Synthesls Comes to the Ald of Serlal Measurements
IR MEMTATEON

An analog approasch io revahutioning sortal dats recoiver messuromant methodologlas.

Physical Layer Compliance Testing for HOMI Using TDSHT3 HOMI Compliance Test Software
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http://www.tek.com/hdmi-0

Thanks!

Teltronix:
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