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Agenda

= DP/DPC 1.4 Compliance Test
= DP 1.4 up-to-date requirements

= DP/DPC 1.4 Electrical Test Method
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DP/DPC 1.4 Compliance Test

m Test plan depends on device type and supported features.

®m Requirements change. Your ATC can keep you up to date.

Power Delivery Electrical Tests

Power Delivery Protocol Tests
(including Device Pin Assignments Verification)

VBUS and VCONN Verification
PHY Crosstalk Test 2+2 (DP & USB)
Billboard Test
DPC 1 4 DisplayPort Main link Electrical Tests

DisplayPort Aux channel PHY

DP 14 Link Layer Test
(Std, Mini) eoip

Interoperability
Multi-Stream Transport (MST)

Notes :
1. DP 1.4silicon must support Swing level 3.
GRL 2. Rx DPCD Error checking available and functioning via AUX channel.
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DP/DPC 1.4 Compliance Test B

m Source —

m AllDP 1.2 CTS for HBR2 and lower line rates — follow current program

= HBR3 main link PHY compliance - factoring latest PHY subgroup
proposal

= Prove link training and functional verification at HBR3
m Reference Sinks: RealTek, Mstar

® Sink -
All DP 1.2 CTS for HBR2 and lower line rates — follow current program
HBR3 sink jitter tolerance
= Prove link training and functional verification at HBR3
m Reference Source: AMD RX480

= Symbol error count registers available and functioning via AUX
channel (no special programs to access error count)

GRL
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DPC requirements information

= DPC certification required USB PD controller TID and related chipset

information.

Product name Silicon Vendor Model TID
USB PD Controller Cypress CYPD4125 1098024
DP Silicon Intel Gemini Lake N/A
MUX used Parade PS8743B-Bl N/A
USB Silicon Intel Gemim Lake N/A

= Pin assignment E must be supports both on Source and Sink.
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DP 1.4 up-to-date requirements -

= Requirement of Electrical test

m Tx HBR3 Discovery of the optimized CTLE setting and meeting new eye
height and lJitter requirements.

HBR3 TP3_CTLE Waveform EYE Height (EH): 265mV_diff_pp

\

|

|

|
RN

m Tx HBR2/HBR3 Level and Equalization is going to be tested with Scope
using spectral method.
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DP 1.4 up-to-date requirements

= Requirement of Aux channel Electrical test
m Addifional Aux channel Slew rate test.

Measurement Current

® Slew rate(l) @ 575.7517 Vs

AuBLLIRINSes)
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DP 1.4 up-to-date requirements

= Requirement of Link Layer

LT fallback and reduce lane count test will be required test items.

(Reduced Lane Count. Test 1) CR failure on Lane2/3

(Reduced Lane Count, Test 2) CR failure on Lanel/2/3

(Reduced Lane Count, Test 3) Symbol Lock failure on Lane2/3

(Reduced Lane Count. Test 4) Symbol Lock failure on Lanel/2/3

400.1.1 HPD Event Pulse Length Test

400.1.2 IRQ_ HPD Pulse Length Test

400.1.3 Inactive HPD / Inactive AUX Test

400.2.1 Link Training CR Fallback Test

400.2.2 Link Training EQ Fallback Test

Chapter 7 of Sink Link Layer Test becomes required test items

7.2.1.1 Sink Organizationally Unigue Identifier (OUI)

7.2.1.2 Sink count

7.2.1.3 Sink Status

7.2.1.4 Symbaol Error Count

7.2.1.5 Device Identifications

7.2.1.6 Number of Receiver Ports

7.2.1.7 Main Link Channel Coding

m HDCP 2.2 isrequired to be tested if implemented.

m (upcoming) DP 1.4 LL test will be performed with QD280 or UCD-400.
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DP 1.4 HBR3 Source Spectral Test B

1. Acquire Waveform
2. Analyze Waveform

3. Support Multi-vendor Oscilloscope.
4. Advantage of the S/W: Run both GRL and test app of scope

simultaneously.

GRL Total Test Solution

‘Source Spectral Test’ is a New Source (Chap 3) Requirement
GRL GRL has an Approved VESA MOI we use in the Lab prior to TE Vendors
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PHY Source Test 2x2 (DP & USB) |
with USB Crosstalk

High Bandwidth
Scope

LAN

GRL-USB-PD-C2

Cl C2 C3 C4
© QOO0

2 ea. SMA SBUT
Cables
& Barrels / SBU2 GRL-C2-EXT1

Vbus/GND

2 eq. Differential Adapter
ML]1 Probes Vs, SND
MLO
ssuss (D = I | . i DisplayPort
Thumb Drive | Over Type-c
xTalk over
SS USB
SMA Breakout Wilder-Tech Port
Fixture
DP-C-TPA-P

For USB-C GRL-USB-PD-C2 Combines Type-C PD Control
GRL with DP-AUX Controller to acquire required waveforms
aranerivirLass 4 Lane Source and 2+2 with xTalk are required by CTS ’ B



DP 1.4 HBR3 Source Spectral Test

Setup Configuration FNOE @ ®X+>B
Automation
Conditions
Cantroller. Lane SSC DataRale Swing Pre-Emphasis
UnigrarDPR100
h Lane 0
= Glare Conditions. o Izl
B Lane 1 —e,
£ Lan=2 Lane SSC DataRate Swing Pre-Emphasis
F Lane 3
Conditi
SSC Enabled oncions B Q :_1
[ SSC Disabled lane SSC DataRate Swing Pre-Emphasis 0
HBR3
HBR2 Conditions f @ B O | X+p-+B o IZ|
HBR _10
Lane SSC DataRate Swing Pre-Emphasis
RER
Conditions & 8 P
Swing 1 ¢ O @ X B 9 A
[ Swing 2 Lane SSC DataRate Swing Pre-Emphasis ()
[ Swing 3
PreEmphasis 0
PreEmphasis 1
PreEmphasis 2
PreEmphasis 3
Select Tests
[ER®EE A DisplayPort Tests A~
= ® Waveform Acquisitions
H € Acquire PLTPAT Waveform
H € Acquire PREST Waveform
=449 DisplayPort Tx Tests
=4 Signal Processing
. £-4 ¢ PRBST Tests Report o EI
: 714 PRBST Pre-Emphasis VT.VNT Extraction 0
| =B PLTPAT Tests Result
~[7] 4> PLTPAT PreEmphasis VT VNT Extraction (Legacy) Generate report
-2 € PLTPAT Test F1.F5 Extraction No Test Name Result Limits Value » —
-9 Result Analysis . i i ol
-4 PLTPAT PreEmphasis Spectral Analysis 1 PLTPAT PreEmphasis VT VNT Extraction (Legacy) [IEECCS True/False True (] elete
~[A149 PLTPAT VTX_OUTPUT_LEVELQ_RATIO (VSLX/VSLO) 2 PLTPAT Test F1,F5 Extraction True/False True |=
€ PLTPAT VTX_OUTPUT_RATIO (VSL2/VSL1) © || Delete All
PLTPAT VT OLTAUT RATIO WeLaveL2) 3 PLTPAT VTX_DUTPUT_LEVELO_RATIO (VSLX/VSLO) IEEESE TruefFalse True | )
PLTPAT VTX_MEQ_LEVEL0_DELTA 4 PLTPAT VTX_OUTPUT_RATIO (VSL2/VSL1) BEEEE TruelFalse True —
Eggg m,mgg gg; : 5 PLTPAT VTX_OUTPUT_RATIO (VSL3/VSL2) B TruefFalse True
(A4 PLTPAT VTX_PE 6 PLTPAT VTX_MEQ_LEVELO_DELTA True/False Tiie
4 PLTPAT MIN_PE Vs TX_MEQ 7 PLTPAT VTX MEQ (P2/P1) EEEE TruelFalse True
14 PLTPAT VTX_TRANSITION_BIT_RATIO
- et PAS: / -
e T J ; ‘ PLTPAT VTX_MEQ (P3/P2) . S True/False T:ue
I
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GRL-DP-Source Software fully Automates Acquisition and Analysis
per GRL’s approved MOI, uses same framework as GRL Sink SW
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DP 1.4 HBR3 Sink Calibration B

For HBR3, Common mode noise of 100 mV_pp @ 400 MHz is
injected info the lane under test.

Compliance Intercﬂ[nect Channel
(CIC)

TTCs
(if neaded)

D
Blocks

(W]
Blocks TPl
o TP3' TP3
l Tl DizplayPort T
Fiscture Pair . o7 e v g
Matched SMA | | = "":,f /
Cables TP1-TP3 v ...j .:‘? vl
151 Channel Matched SMA
I : Cables
Crosstalk Aggressors . % _E
E |
+3 F.'uwer AUX
Splitters Controller
CM Noise is a new Requirement in DP1.4 Sink CTS
GRL (Chapter 4 of CTS) - Implemented in Tekironix BSX MOI 1 II’
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Telitronix

DisplayPort 1.4 PHY CTS
Source & Sink Test Solutions
Featuring GRL as Development Partner

D' DisplayPort GRL
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U
Compliance Test Points

« TP1: at the pins of the transmitter device

« TP2: at the test interface on a test access fixture near end
« TP3: at the test interface on a test access fixture far end

« TP3_EQ: TP3 with equalizer applied

« TP4: at the pins of a receiving device

TP1 TP2 TP3 P4
. et | | e
NORMATIVE test points I ........ 1P3_EQ
S . v L Ref. RX
. : : E E Equalizer
INFORMATIVE test points X j[ Cable j[ RX *
Upstream. """"""" :" * Do\l\:'nstraam
Device ﬂ?::i:mnact Ref. RX
Interconnect ey b Eq

DP 1.4 CTS Fully Defines TP2 as Normative Test Point
Used for Tethered Sinks and Adapters

@ ETR
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DP1.4 CTS Source (TX) Measurements
(Chapter 3)

Level Verification

Standard Tests

3.1 Eye-diagram Testing 3.4 Inter Pair Skew Test 3.2 Non Pre-Emphasis Level 8.1 AUX Manchester 3.15 Spread Spectrum
3.10 AC Common Mode Noise 3.5 Intra-Pair Skew Test Verification Testing Channel Eye Test Modulation Frequency
3.11 Non ISI Jitter 3.3 Pre-Emphasis Level 8.2 AUX Manchester 3.16 Spread Spectrum
Measurements Verification Testing Channel Sensitivity Test Modulation Deviation
3.12.1 Total Jitter (TJ) and 8.5 AUX Inrush Test 3.17 dF/dt Spread
Deterministic (DJ) Spept_rum Deviation HF
Measurements Variation

3.12.2 Random Jitter (RJ)

Measurements

3.14 Main Link Frequency
Compliance

Full List of Source Measurements to be performed
Performed with Tektronix TekExpress SW

@ ®. P
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DisplayPort Solutions

Electrical Protocol

Automated DP
1.2/1.4 Type-C

Transmitter DisplayPort

SE—
= 'ri“"fj Essentials

=t based protocol
ffesle

decode

( \
o b | =g © DP 1.2 Automated Rx
¢ _ | EiE==F
==
E y | DP 1.4/Type-C
R e O Automated Rx
- Specification Roadmap - Tektronix Roadmap

GRANITE RIVER LABS

GRL is Development Partner for DP1.4 Sink Test SW for BertScope BSX
MOI has been reviewed and Approved by VESA

) GRL s )
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DP1.4 HBR3 PHY CTS Sink Calibration

TekScope GRL Calibration & Test Software

m DisplayPort HBR3 Sink Cal = =
Application  Options  Sctup  License  Windows  Help

e
o
ol¥| §

Select Tests. $ W
=-[]4€ All Tests Add Group
= [J€ HBR3 TP1 Calibration
[Jo# Rise Time Add Test
[[Jo# Random Jitter
[/ SJ Fixed - 200MHz Edit Test
[Jos SJ Sweep (Method 1)
[[Jo# TIE Pk-pk TP1 Measurement Remove Test
= [J€ HBR3 TRP3_EQ Calibration Mave Up
4ea. TR enemememm——— [/ TP3_EQISI Calibration
Matched SMA f-f 1 gt [J.# TP3 EQ TJ Calibration Move Down
SMA Adapters Direct Connect [ TP3 EQ Eye Hsight Calibration
Pair Fixture or Short Cables Save
D
/ \\\'\ [ Include Panel
W ["] Force User Mode

.i—%!_tlm / Rod !
=T — TP3 ISI Calibration
= :E“—'_——% o ° o 9 X_—___:. 1 TEt:

Viieage. Eye Dagram #Time:

100m
a2y mv7, e T —
DisplayPort DisplayPort Aux &7 - -

6ea. =

Plug Receptacle S s00 u..y .

Test Adapter  Test Adapter —

Term. 2mY < ‘71 -
(Std, mDP, or USB-C Mated Pair) ™ .
AUX /PD Swap if Calibrating for Tethered Sink 00y .
Controller g y—r Y

soav _77_7 = =
. _— Matched som %’“—’ "@W‘fé
SMA e — e

-~

. oome ke300 1616485, Totat BOD0- 1616486
Pair 2ea. 2ea.  2ea.

Variable +3RF  150ps 6 or 8 dB s e 3 E =

or Fixed dea. Splitter  TTC  Atten

500 / / BertScope BSX TP37CTLE EH Calibration
=~ 7]

N ¥ aktage TE: Eye Bagram *Time
4 @ 1500

ISI

Matched

I = - q)
0 C co0C gpfoo o)==
I J

SMA 2 2 - i PSS
e ea. 2ea. 2ea . © Granite River Labs, 2017 r
DC  60ps :2RF 3 #
Blocks TTC splitter CM Interference . e —
(6dB Atten) Matched Pair
. EE a]mmm,lmim\w&'-l
CM Noise e & &

0 Setup Shows how CM Noise is Injected GRL 16 B
ISI using Artek CLE-1000 tests all data rates with single setup GrANITERIVER Lass



DP1.4 HBR3 PHY CTS Sink Test

Table 4-52: TP1/TP3 Crosstalk Settings

Data Rate | Aggressor TP1/TP3 TP3 EH and BER | Comment
Matched Pattern TTC Amplitude (mVp-p) 1= Taten
SMA
Pair RBR D24.3 NA/IS0 ps 138 PRBS7
HBR D243 NA/150 ps 450 PRBS7
. HBR2 D243 NA/150 ps 300 CP2520
DP Sink or 2+2 :
HBR3 D243 60ps/150 ps 300 TPS4 HBR3 TP1
Adapter test 20-80
DUT target is 40ps
D“PF""I‘V”" Table 4-3: HBR3 TP3_CTLE Jitter Component Settings®
ug
Test Adapter Frequency ht I1sIb RJgms Approximate SJrxep Crosstalkd
(8J) (JTHBR3rx) (mu1) (muI) SJsweep at 297MHz® (mu1)
| = (std, mDP, or USB-C Mated Pair) (MHz) (mUI) (mu1) (muI)
i AUX /PD Swap if Calibrating for Tethered Sink 2 620 240 13 1013 130 20
Ll Controller 10 137
' 20 109
Matched 100 100
SMA
= Pairs 2ea. 2ea. 3Jea.
Variable +3RF 150ps 6 or8dB
or Fixed Splitter TTC  Atten Table 4-1: BER Measurement Test Parameters
S| / BertScope BSX Jitter Frequency | Number Maximum Number Bit Rate Observation Time | Data Rate
~ - (MHz) of Bits of Allowable (Seconds)? Offset
e~ @)
=l @ ) Bit Errors
= 2 12 1000 HBR3 123 0
1012
HBR2 185
HBR 370
RBR 620
. 10 o™ 100 HBR3 3 +350ppm
6) HBR2 19
Matched pjo o o= E} - HBR 37
T s
SMA
Pair 2Zea. 2ea. 2ea. © Granite River Labs, 2017 RBR 62
DC 60ps <2 RF 20 101! 100 HBR3 13 0
Blocks TTC Splitter CM Interference HBR2 19
(6dB Atten) Matched Pair AR =
RBR 62
100 101 100 HBR3 13 0
HBR2 19
HBR 37

Automated testing performed using DP14-SINK-BSX
And Providing Compliance Report

GRL
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DP1.4 HBR3 PHY CTS Sink Test

[ DisplayPort Sink Test 14

Application Options Setup License Windows Help
Conditions fofomx®.> B
Lane  TestPoint SSC  DataRate Frequency
[ DisplayPort Sink Test 1.4
Lane 0 — ) ) .
' [ Lane 1 Application Options Setup License Windows Help
[J Lane 2 Conditions & ®E] ®a ‘Y' s -+ B
[] Lane 3
Lane TestPoint SSC  DataRate Frequency
DisplayPort Sink Test 1.4
TP3 ) )
' 0 TPz Application Options Setup License Windows Help
. Y »
Conditions foFvaxe.> B
k Lane TestPoint SSC DataRate Frequency
m DisplayPort Sink Test 1.4
L4 RER Applicati Opti Set Li Wind Hel
ication ions  Setu icense indows el
' HER pp p p p
HER2 | Conditions ERolc Ll RS RIE) |
l HBR3 Lane TestPoint SSC  DataRate Frequency
[ DisplayPort Sink Test 1.4
' Application Options  Setup License Windows Help
Select Tests JO+BEXxe> B
k -[]/ Eye Height Calibration
[[]® TP2 Eye Diagram
H [J«# TP3 Eye Diagram
[ ]® DisplayPort Sink Sensitivity
= ]@ Sink Test Pre-Verfication
-[_]® DUT Capabilities
[[]# Frequency Lock
-[]® Symbol Lock
i []# Eror Bit Count
- ]@ Sink SensitivityTest
[£]® Sink Compliance Test
[]® Sink Margin Test
Ef DisplayPort Sink Test 1.4
Application Options Setup License Windows Help
Report
Result
No Test Name Result Limits Value Lane TestPoint ~ SSCData Rate  Frequency ~ D Generate report
1 Rise Time Test CZEER 40.0000<X . 52.9343ps NA - N/A N NA WA
' 2 Rj Calibration B ToeiFalse True Any  Any A. RBR Any Delete
3 Rj Calibration WS TrueiFalse True Any  Any A. HBR Any
4 Rj Calibration WS TrueiFalse True Any  Any A. HBR2 Any
5 Rj Calibration BEZEE True/False True Any  Any A. HBR3 Any Delete All
6 Sj Fixed Calibration EEEN TruelFalse True Any Any A. HBR2 Any
7 Sj Fixed Calibration EEEN TruelFalse True Any Any A. HBR3 Any
/ Ki Sween Calibratinn ETYTEE Tre/False True Anv Anv A RRR oM [ Plot Calibration Data
< P |‘

Easy to use intuitive User Interface
Same tools and results as GRL Lab for VESA Logo

18

GRL

GRANITE RIVER LABS



VBUS and VCONN Verification

Test Steps

1.
2.
3.

o~ O M

O 00

GRL

Use attached test configuration.

Apply TW load to Vconn and apply load to VBUS.

Verify that Voltage value meets USB Type-C Specification limits.
Pass/Faill VBUS = 4.75V to 5.5V
Pass/Fail2 Vconn = 4.75V to 5.5V

. Enter DP alt mode.
. Apply 1.5W load to Vconn and apply load to VBUS.
. Verify that Voltage value meets DP Alt Mode on USB Type-C Standard requirements.

Pass/Faill VBUS = 4.75V to 5.5V
Pass/Fail2 Vconn = 2.7V to 5.5V

. Exit DP alt mode.
. Apply TW load to Vconn and apply load to VBUS.
. Verify that Voltage value meets USB Type-C Specification limits.

Pass/Faill VBUS = 4.75V to 5.5V
Pass/Fail2 Vconn = 4.75V to 5.5V

Setup Diagram

GRL-USB-PD-C2

Type-C Cable

Unit Under Test

19
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GRL DisplayPort Test Solutions

= GRL-USB-PD-C2 - USB Type-C™ and USB Power
Delivery Compliance Tester & Analyzer

m PHY Test Automation for DP-C, TBT3, USB Type-C
m USB PD Tests for DP-C Compliance (Chap 10 &11)
m USB PD 3.0/2.0 and Quick Charge 4

... and much more

m Source Tx PHY Test Automation for Multi-vendor
Oscilloscope. (GRL-DP14-SOURCE)

m DP source spectral and pre-emphasis level testing.

m Automatically acquire/analyze waveform for the
testing.

m Sink PHY Test Automation for the Tektronix
BERTScope (GRL-DP14-SINK)

m Automatically calibrates BERT and Scope to create
stressed eye for Sink Jitter Tolerance testing

m ].4 Draoftand 1.2 CTS

BERTScope

GIRL Teltronix B
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Various Products can get DP logo by GRL

DPC C to DP
DPC Monitor adapter

(cable)

\

DPC Certified products
Desktop/NB tested by GRL Converter

DPC External DPC Mulfi-
Docking adapter

GRL
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GRL Convenient Locations -

4 DisplayPort ATCs, Shanghai is new test Lab of DPATC

GRL US R&D
Beaverton, OR @
o

GRL WW HQ & Lab
Santa Clara, CA

[

ATC

GRL
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Partner Lab
Boeblingen, Germany

D) ®

ATC
= ATC

GRL China Labs GRL Japan Lab

Shanghai . ®—Yokohama D

Dongguan @ @— GRL Taiwan Labs
Hsinchu &Taipei  ATC

GRL India l.ab GRL Asia Pacific HQ
.-———
Singapore

Bangalore

GRL Malaysia Lab
Penang



Thank You
GRL Japan:

URL: graniteriverlabs.co.jp

¥ %, Director of Sales
m myokoyama@graniteriverlabs.com

TEL: 045-470-0030
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