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[Note:
For HBRx (originally the DP1.4)
HBRx stands for HBR3(8.1G bps), HBR2(5.4G bps), HBR(2.7G bps), RBR(1.62G bps) ]

This User Guide & MOI describe s the step - by- ste p calibration and procedures to perform
DisplayPort 2.1 PHY CTS HBRXx Sink tests of the VESA DisplayPort Logo Compliance
Program using the Anritsu MP1900A BERT and Keysight DSO V Series Real-Time
Oscilloscopes or Tektronix DPO/MSO70000 Series Real -Time Oscilloscopes in
conformance with the DisplayPort 2.1 PHY Compliance Test Specification (CTS). Sink tests
are required to qualifya  Sink product or silicon building block for Logo certification and
listing on the DP Integrators List.

This User Guide & MOI also explains how to set up and use the GRL-DP14- SINKAN
software to automate receiver calibration and compliance test ing for DisplayPort 2.1 PHY
CTS HBRXx Sink conformance . The GRL- DP14- SINKAN software is used with the  Anritsu
MP1900A BERT for test ing DisplayPort HBRx Sink receivers perthe Jitter Tolerance
requirements of the DisplayPort PHY CTS and DisplayPort over USB Type -C CTS
respectively .

The GRL-DP14- SINKAN software automates stressed signal calibration and jitter tolerance
testing at the following DisplayPort data rates A RBR (1.62 Gb/s), HBR (2.7 Gb/s), HBR2 (5.4
Gb/s), HBR3 (8.1 Gb/s) and supports USB Type-C and standard DisplayPort sink device -
under -y p Ay A B j. Fhg GRPlatform Solutions  software also supports v ariable ISI
generation through the Artek CLE1000- A2 which enables calibration to be performed with

minimum reconfiguration of the setup, allow ing measurements to be more fully
automated. For | ink training, compliance, and margin testing through DPCD registers , the
software provides automation control using the Tektronix DP - AUX or Unigraf DPT -200

AUX controller for standard DisplayPort connector s and the GRL-USB-PD-C2-EPRUSB
Type- C Power Delivery Tester for USB Type- C connectors.

The following are the main topics covered by thi s User Guide & MOI:
1. Equipment required for  calibration and testing.
2. GRL-DP14- SINKAN software setup for calibration and test automation .
3. Manual DisplayPort 2.1 PHY CTS HBRx Sink calibration and test methodology .

The MOI reduces the CTS test description to practice using t he specified test equipment
and procedures in an effort to standardize testing across ATC Byand equipment
manufacturers who  perform their own certification measurements.
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TABLE 1 EQUIPMENT REQUIREMENTS KASYSTEMS

System Qty. Description Key Specification
Requirement
GRL- DP14- SINKAN 1| GRL Platform Solutions  DisplayPort 2.1 PHY CTS HBRx Sink Compliance

Calibration & Test Automation Software for the Anritsu MP1900A BERT A
www.grlps.com

b with Node Locked License to single Oscilloscope/PC OS

Anritsu MP1900 A 1| MP1900A Signal Quality Analyzer, with 1 Option STR for stress
BERT following modules: generation
1 MU181000A/B 12.5 GHz Synthesizer 1 Proper test patterns @

T MU1815008B Jitter Modulation Source

T MU195020A 21G/32G bit/s S| Pulse
Pattern Generator

T  MU195050A Noise Generator

Real-time 1| Keysight (InfiniiSim /EZ-JIT / Serial Data 1 y BEGHz bandwidth

Oscilloscope P! Analysis / Serial Data Equalization) (for HBR2 and below)
Oscilloscope 1 > 16 GHz (for HBR3)
Or

Tektronix DPO/MSO70000DX or 70000SX
Series Oscilloscope with DPOJET (Jitter and
Eye Analysis) software

ISI Generator 1| Artek CLE1000-A2 © For variable 1SI generation
VISA (Virtual 1| VISA Software is required to be installed on the host PC running GRL -
Instrument DP14- SINKAN software. GRL Platform Solutions Oyp ANS y bz Hp BS H
Software been tested to work with all three versions of VISA available on the

Architecture) API Market:

Software 1. NI-VISA: http://www.ni.com/download/ni -visa- 17.0/6646/en/

2. Keysight 10 Libraries: www.keysight.com (Search on 10O Libraries)

3. Tektronix TekVISA: www.tek.com _(Downloads > Software > TekVisa)

AUX Controller [ 1| Unigraf DPT -200 or UCD- 323 For link training and error
detection

Computer 1| Laptop or desktop PC For external automation
control

@ MP1900A DisplayPort patterns are distributed with GRL- DP14 SINKAN software and are installed during
installation process.

B Infiniium / DPOJET setup files and SDLA filters are distributed with the GRL- DP14 SINKAN software and are
installed during installation process.

[ |f using the ARTEK CLE1000 - A2 as the ISI generator, its USB driver software must be installed on the PC

being used for testing and the ARTEK CLE1000 - A2 must be connected to the PC via USB. The driver is available
from the manufacturer. Refer to Appendix for the driver installation procedure.
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' The USB driver software for the AUX Controller being used must be installed on the PC being used for
testing, and the AUX controller must be connected to the PC via USB. The driver for the AUX controller is
available from the AUX controller manufacturer. Refer to Appendix for driver installation information for

Unigraf AUX controllers.

TABLE 2. EQUIPMENT REQUIREMENTS IAACCESSORIES

Accessory Qty. Description Key Specification
Requirement
VESA- Approved 1| Standard DP, mDP, or USB Type -C plug- Meets DP 2.1 PHY CTS
DisplayPort Mated receptacle mated pair adapter (Wilder - HBRXx electrical
Adapter Fixture Pair Tech, LS -ICT) IADUT connector type requirements
dependent
SMA Torque Wrench 1|8in-lb SMA
DC Block 2 | Anritsu K261 Precision DC Block or
Weinchel Aeroflex Model 7006 -1 20 GHz DC
Block or equivalent
TTC (Transition Time 2 | For Data signals (TTC) : 60 ps rise time, 5.83
Converter) HYPERLABS Model # HL945 2-60 or GHz (10-90%)
equivalent
2 | For Crosstalk signals 150 ps rise time, 2.33
HYPERLABS Model # HL945 2-150 or GHz (10- 90%)
equivalent
+4 RF Splitter or +3 2 | Anritsu AN44182A 4 -Way Power Divider or
RF Splitter JFW Model 50PD -292 or equivalent
SMA- Female to 4
SMA-Female
Adapter
LAN Switch 1| Optional
LAN Cable 1lor 3 | For Oscilloscope and MP1900A BERT [
300 MHz Vector 1| As external SJ Fixed source (Rigol DSG815
Signal Generator recommended)
RF Signal Generator 1| As external crosstalk source (Rigol
DSG3000B Series recommended)
6 dB Attenuator 1| For Vector Signal Generator to protect Max 2 V
External Jitter Input  (Anritsu 41KB -6
recommended if connector type is SMA)
SMA-to - SMA Cable 1| Anritsu J1625A or equivalent
Skew Matched Pair 6 | Anritsu J1550A 80 cm skew matched pair
Cable pairs | cable or equivalent
N- SMA Adapter 1| Anritsu J1398A or equivalent
50 Ohm SMA 15
Terminator
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@ If the Scope OS is used for automation, one LAN cable can be connected directly from the Scope to the
MP1900A BERT. If an external PC is used, two LAN cables will be required to connect to the network. (These
cables are not shown in the connection diagrams in this document.)
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This section provides procedures for installing, configuring and verifying the operation of
the GRL - DP14- SINKAN automation software . It also help s you familiarize yourself with the

basic operation of the  application .
The software installer automatically creates shortcuts in the Desktop and Start Menu.

To open the application, follow the procedure in the following section.

Download and install the ~ GRL- DP14- SINKAN software on a PC or an oscilloscope (where 5
GRL-DP14-SINKANANS Yy Db ZHpPpBNABHPpSpPHHPNBYNBZADBV: NJyHNa&pHBa:
User Guide & MOI):

1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope where
GRL-DP14- SINKAN is to be used (see Section  2.1).

2. Download the DPSink Test 14VX.XX.XX.zip package from GRL Platform Solutions
support site.

3. The ZIP file contains:

a) DPSink 14PatternFilesinstallation  00xxxxxxx Setup.exe WARun thisonthe MP1900A
BERT to install the  DisplayPort 2.1 HBRXx test pattern  setup files. This will place the
DisplayPort Configuration and Pattern files on the MP1900A BERT in the
IC:\ Configurations \ Anritsu DisplayPort Sink Test  1.4)directory hierarchy.

b) DPSinkTest 14Application 14xxxxxxx xx Setup.exe K\ Run this onthe Controller PC or
Oscilloscope toinstall the GRL-DP14- SINKAN application. This application will
create the 1 \®RL\Rx Test Solution \ Applications \DPSinkTest14 ANJdirectory
hierarchy.

c) DPSink Test 14ScopeSetupFilesinstallation  00xxxxxxx Setup .exe KA Run this on the
Oscilloscope toinstall the Infinilum setup files . This will place the DisplayPort
Setup and Filter folders in the I AGRL\ Agilent \ Setup \ Anritsu Displa yPort Sink Test
1.4)of the Keysight Scope or C:\TekApplications \DPOJET of the Tektronix Scope
directory hierarchy.

3.1.2.1 Onthe MP1900A BERT

1. Launch the Signal Quality Analyzer -R Control Software
2. Select the vExpert BERT V B hu€ ytoytiNnson  the Miscellaneous System. Th is will allow
you to remote ly control the MP1900A BERT.
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PAM4 PPG/ED Based System
(NRZ test is also available.)

Standard BERT for
PAMA4

SI PPG/ED Based System
(PAM4 test is also available.)

Standard BERT for 51

) .
Miscellanecus System LT, T, N
ann

Expert BERT

R

MX183000A PAM4 Control

b =l & w0 Anritsu  z3.5;
FIGURE 1 TURN ON MISCELLANEOUS SYSTEM

3. Note the IP Address as it will be used to connectthe MP1900A BERT with the GRL -
DP14- SINKAN software.

3.1.2.2 Onthe PC Used for GRL Platform Solutions  Framework Installation

1. Open the GRL folder from the Windows Start menu. Click on GRL KA Automated Test
Solutions within the GRL folder to launch the GRL Platform Solutions  software
framework.

Get Help

OJ

Google Chrome

Google Drive

2l

GRL

e

GRL| GRL - Automated Test Solutions

G

@'i: Uninstall
5 M R O H

FIGURE 2. SELECT AND LAUNCH GRL PLATFORM SOLUTIONS FRAMEWORK

2. Fromthe Application A Rx Test Solutondrop -NNb3B50p 3ZHBAp&pl yHV 3JHnjyA
én3Apop Ay BHp Mt QyFigaton Alftie delebtiprlidpgfayed out, it means that your
license has expired.

m GRL - Autornated Test Solution

Application | Options  License  Windows  Help

Framework Test Solution 3

Rx Test Solution * | Anritsu DisplayPort Sink Test 1.4
Tek General Rx Test b |

FIGURE 3. START DISPLAYPORT 2.1 PHY HBRX SINK APPLICATION
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3. Toenable license, goto License A License Info.

Application  Options | License | Windows  Help

License Info

FIGURE 4. SEE LICENSE DETAILS
a) Check the license status for the installed application.

® = [m] x

| ° GRL License Manager

Device License Summary
Please contact GRL to purchase/activate license(s)

App Name License Type Day Left

3 3 DEMO 12 days
Anritsu DisplayPort Sink Test 1.4

Host ID

QqEx06bSTAFSxVWU/f3IMSBvfie5/yROJ6cHf+ unHHyL KwZpK7Z6B 1yHyKOXMoqzYYj/xDJf3q+tUePgno0c) 24 + UerC4fZRGCkIGYA 15 5HHNVXEMhFN3wag/bqg
KJfZxmLcUJiE2pZ CdPgRTMh1+uxhe259He9850/4B6thFyMg98jQPhjahSZyMjeVFumtrA4TtGMIOHIjAzp/YrxDWRLs2AbKS5ICELfIBQMLBCkepNbhsKdP 1Kv/r
RUwmpg7z/6VM2N+w/TkenvWwOK5bqgEorjgrA8Vsdoltaws pRWkoJjtWvE6FYmgsYKrSI2nTFRUGZ goejZMixs)4pU72100gevK 1bdVOLOh7K1idGAYIOrgiHhcZa

N4 @

License Key

COPYRIGHT 2025 GRANITE RIVER LABS INC. ALL RIGHTS RESERVED.
FIGURE 5. CHECK LICENSE FOR INSTALLED APPLICATION
4. Activate License:

1 If you have an Activation Key, enter it in the License Key field provided and select
Activate . The installed application is ready for use upon successful activation.

1 If you do not have an Activation Key, close the above window to use a demo
version of the application over a free 12 - day trial period.

Note: Once the 12 - day trial period ends, you will need to request an Activation Key to
continue using the application on the same computer by contacting support@grips.com

5. Select the Equipment Setup icon @Ion the DisplayPort HBRx Sink Test 2.1
Application menu

4. Connectthe Anritsu MP1900A BERT via LAN to the GRL Platform Solutions  automation
control enabled Scope or PC.  Enter the MP1900A IP address and Port number to
match whatis shown in the MP1900A Remote Client window in Section 3.1.2.1 For
example, the BERT can be connected using a connection string in the following
format: vB: AQAMTOOPWCMPOYMTMPTOOUTITIP OO &MNbteth& 1P XIGrBEE H v p w¢ M

Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
K#da! dazal P65 ANdE DD S PRBATWOEMIBOWDT ~0 ¢y 8 ST RUE T ~ azphl W


http://www.grlps.com/
mailto:support@grlps.com

@ = 5 55656656666656666666666666566666 565814 SODHHD

listed is only an example and should be changed according to the actual network
connection being used.

On the Scope or controller PC, obtain the network addresses for all the connected

instruments from the device settings. Note these addresses as they will be used to

connect the instruments to the GRL Platform Solutions  automation software.

(Note: The SS54 0 dgadl §3 FETQOQDPST VOF GOPSF PIr EVISOPEBPUSPDOPPU!
on the Scope and observe the IP address listed. If the GRL Platform Solutions software

is installed on the Tektronix Scope, ensure the Scope is connected via GPIB and type in
pdidddagqooeLipas APl §§ AU QQ06 ¢ b b)Athe LCRIvrFAHaIN®Dldtidrg 9, 0 0" 0
software is installed on the PC to control the Scope type in the Scope IP address, for

d3rvacei®Seg: aga 00" .~ 0 0" omit thedPerEndrbpr fromitlee2 é g a1 0 2 |
address. )

Enter the COM address of the | S| Generator to be used
o . _ _ _ _r’ o~ - « . O~ .
gL 3BAp &Pl ¥yBY LP DV &) Ldyesat SoprédediBistrgnrs b5 j .
4

g LI BvenplLly 3n3pVENEZY Yy N7 jdntte thee NGRY Rl Gnd $oldtforfis 3 b j
software has successfully established connection with each instrument.

Mame D Address Type Vendor Lib
5
cope Scope GPIBE:1:INSTR Oscilloscope Tektronix  ~ | TekDPOJETS: ~ § |4 | &
BERT BERT 192.162.0.5:5001 BERT Artsu v | Anitsu1300Be ~ | (4 | =
ISI Generator | |gigen CoM13 IS| Generator | Atek || StandardSerial | 4 |/H
5j Generator SjGen 152 168.0.6 Cther Rigol | GenercWISS ‘{7 |
Htalk ) .
HtalkGen Cther Rigal ~ || GenercVISA ~ | < |/H
—
FIGURE 6. CONNECT INSTRUMENTS WITH GRL PLATFORM SOLUTIONS SOFTWARE
Additional note s:
1 Further information for connecting the Keysight and Tektronix oscilloscope s to the PC is
provided in the Appendix of this document.
9 The USB driver software for the Artek ISI Generator must be installed on the PC being
used for testing, and the ISI generator must be connected to the PC via USB. The driver
for the ISI generator is available from the I1SI generator manufacturer. Refer to
Appendix for the driver installation information.
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Select @ from the menu to access the Session Info page. Enter the information as
required for the test session that is currently being run. The information provided will be
included in the test report generated by the softw are once tests are completed.

1 Thefields under DUT Info and Test Info are defined by the user.

1 The Software Info field is automatically populated by the software.

DUT Info Test Info Software Info
OUT ot Coners

DUT Mode! Number: DP1

DUT Serial Number: 1000

FIGURE 7. SESSION INFO PAGE

Select from the menu to access the Conditions page to set the conditions for
calibration and testing.

When calibrating, the application will calibrate for the selected Lanes, Test Points, Data
Rates and Frequencies. The application will perform testing at these selected Lanes, Test
Points, SSC Capabilities, Data Rates and Frequencies.

Recommended procedure:

e Step 1: When calibrating, select the desired conditions and perform the calibration
tests.

e Step 2: When ready for testing, re - select the desired test conditions. For example, if
required to test only one Lane at one Frequency for the RBR Data Rate, then select
the appropriate conditions for testing.

a) Lane tab: Select the desired Lanes for calibration or testing.

lane  Test Point SSC  Data Rate Frequency

Lane 0
Lane 1
Lane 2
Lane 3

FIGURE 8. SELECT LANE UNDER TESTS
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b) Test Point tab : Select the test points for calibration and testing.
Note :
1 Il ga"ed KO 50b3 &TUEE @ 5 Aeprdsent the TP2_CTLE test point s for
Long and Short Channel measurements of the HBR3 Tethered cable respectively .

1 For the DP Sink Device, selectonly the TP3test point forthe RBR , HBR and HBR2
data rates . For the HBR3 data rate, select the TP3, TP2 and TP2 CTLE Short test
points .

1 Forthe Tethered Device, selectthe TP2 , TP2 CTLE Long and TP2 CTLE Short test
points.

The following flowchart provides a clearer view of the test conditions:

—)l Only need to test for TP2

1

Maximum
> [ supported Data Rate

Isthe DUT a
DP1.4 Rx PHY test Tethered Device?
Maximum
> m_ supported Data Rate

RBR-HBR2 - Test for TP2
HER3 - Test for TP2_CTLE(Long) +
TP2_CTLE(Short)

(ﬁ—)l Only need to test for TP3
&

RBR-HBR2 - Test for TP3
HBR3 - Test for TP3 + TP2_CTLE(Short)

||

i

FIGURE 9. COMPLIANCE TEST CONDITIONS

lane Test Point SSC Data Rate Frequency

Note:

@ TP3 Sink Device:

@ r2 For RBR.HER and HBR2, select TP3 Only.
For HBR3, Select TP3, TP2 and TP2CTLE

B TP2CTLE Long Short.

B TP2CTLE Short Tethered Device:

Select TP2, TP2 CTLE long and TP2CTLE
Short

FIGURE 10. SELECT TEST POINTS
c) SSC tab: Select to enable or disable SSC Capability supported by the DUT for testing.

lane Test Point SSC  Data Rate Frequency

B Enable
[ Disable

FIGURE 11 SELECT SSC CONDITION
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d) Data Rate tab: Selectthe desired data rates for calibration or testing

Lane Test Point SSC  Data Rate  Frequency

@ RER

@ HER
@ HER2

@ HER3

FIGURE 12 SELECT DATA RATES

e) Frequency tab: Select the desired SJ frequencies for  calibration or testing

lane  Test Poit 5SC  Data Rate Frequency

® 500k
[ RL
@ 2
® 1om
® 20m
@ 100m

FIGURE 13 SELECT SJ FREQUENCIES

Select [@] from the menu to access the Setup Configuration page to configure the
necessary settings prior to running tests or calibration

3.2.3.1 TestMode Tab

Selectto apply the Standard DisplayPort or 2+2 Alternate Mode test mode for calibration
or test ing.

Test Mode  Automation 15| Generator  Test Settings  Margin Test

Test Mode: Standard DP|
Standard DP
FIGURE 14. SELECT TEST MODE
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3.2.3.2 Automation Tab

Select to use the  Tektronix DP Aux Controller or  Unigraf DPT - 200 /UCD - 323 Aux

: N3yHN&&epHDBN3byLPBHI ZenwHZYynN3SBNHBYpPAYDBApPpYZt vbépaepl
Then enter the COM port number of the connected Aux controller.

© +fxe->-8

Test Mode  Automation  |5| Generator  Test Settings  Margin Test

AUX Controller: Unigraf UCD-323

Unigraf DPT-200

COM Port: None
Tek DP-AUX

Unigraf UCD-323

Proxy |F Address: 1592.168.100.11

UCD323 Tool

FIGURE 15. SELECT AuX CONTROLLER

If the Unigraf UCD-323 Aux Controller is selected, the GRL- DP14- SINKAN software allows
yLPBZAPpHBYNBt pHS NHOBNZY ZBHpZNwhHNypBNt pHZ Y N3 ABHDnjz
This feature is available only after successful initialization and connection to the Unigraf

UCD- 323 Aux Controller.

Connect the Unigraf UCD - 323 AUX controller to the target equipment (such as the Anritsu
MP1900A BERT) via USB. The equipment must have its proxy server enabled, and the

Pb3Znit Op3yO0yABqabzNNHPAABALINZ&ENBHPpBHP 3y b HpeSBOp3HYy LIP Hv a
Configurationpage. @ LJp 351 @njl ABN3By LI BvYy: Accoho NhilEbE hZy y N3mb
automatically populated in the UCD323 DP Source Console as shown in the example
below:
'D 1UCD322 DP Source Console — O e W
DPCD Address range: (x | MWurnber of hytes to read - Ox [IPAddress Remote - 102168 100 62 ] ‘
|
|
i
Resst Refresh Write
DPCD Address range: O Nurmnber of bytes to read : Ox
Connect - Rewmt Refresh Write
FIGURE 16. UCD323 DP SOURCE CONSOLEW #1
If initialization ~ and connection to the Unigraf UCD - 323 Aux Controller ha ve not been
performed, the v : N 3 3 fbuttgnVivih appear red.  The button will turn green once
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initialization is complete and the connection to the Unigraf UCD - 323 Aux Controller is

established as shown below:

DPCD Address range: Ox Number of bytes to read: Ox IP Address: Local -~ 127001

Refresh Write

DPCD Address range: Ox Number of bytes to read: Ox

{ |__ Connect J- Refresh Write

FIGURE 17. UCD323 DP SOURCE CONSOLEW #2
gL Bbvgab NNHAPpAAVBES np&NBHI zZ3Hhup HApWhByLBCcEImofzislp HHv | NI z &
selected, the VIP Address Vfield will automatically populate with v127.0.0.1V

To perform manual data read operations, enter the starting address and the number of o o
ey pPABYNBHPZNMB: @njl ABNZIBHY LIpHBVvaApL HPALIVBNZYYNS3SBHBS NHBY
the specified address range and display the corresponding values.

c @njl ABN3BY L BVveEeHnypVHRNZYyYyNIHBS NABYLPHZztt @njl ZynN3Hy N
corresponding byte locations. See example below:

DPCD Address range: Ox 0 Number of bytes to read: Ox 10 IP Address: Remote - 192.168.100.62

0o o1 0z 0z 04 05 06 o7 08 09 04 0B oc oD 0E OF

» 0000 14 c4 81 el ee el 4@ ez ee 86 ee ee ee 83 ee

Refresh Write

DPCD Address range: Ox 100 Number of bytes to read: Ox 10

100 104 102 103 104 105 106 107 108 109 104 10B 10C 10D 10E 1OF

» 0100 ﬂsa ee e7 a7 e7 a7 ee el ee ee ee ee ee ee ee

Connect - Refresh Write

L -
FIGURE 18. UCD323 DP SOURCE CONSOLEW #3

Note:
When the control PC detects the Unigraf UCD - 323 Aux Controller, it should appear in the
Devicesl list as shown in the example below . If it does not show up, select Rescanl to

search again.
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r
UCD Console

= [u] X
File Tools Window Help

Devices:

UCD-323 [2137C234]: DisplayPort Reference Source (SST, HDCP 2.3)

UCD-323 [2137C234): DisplayPort Reference Sink (SST, HDCP 2.3)
UCD-323 [2137C234): HOMI Reference Source (HDCP 2.3)

UCD-323 [2137C234]): HOMI Reference Sink (HDCP 2.3)

Select Close

FIGURE 19. DETECT UNIGRAF UCD- 323 AUX CONTROLLER IN CONTROL PC

To verify whether the Unigraf UCD - 323 Aux Controller has the required license installed,
follow these steps:

1.

BLEAGULVDPS! €ESTLQUP° I VI BUAI I VEPESOPSDPSY: Ad! €ESTLOQII O

2] UCD Console

File Tools Window Help

Packet Editor

Image Converter
(Ve Pattern Editor

rt Reference Source (55T, HDCP 2.3)

¥t Reference Sink (SST, HDCP 2.3)

erence Source (HDCP 2.3)
UCD-323 [2137C234]): HDMI Reference Sink (HDCP 2.3)

Rescan... Select Close

FIGURE 20. OPEN LICENSE MANAGER
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e Help

Devices:

UCD-323 [2137C234]: DisplayPort Reference Source (SST, HDCP 2.3)

UCD-323 [2137C234]: DisplayPort Reference Sink (SST, HDCP 2.3)
UCD-323 [2137C234): HDMI Reference Source (HDCP 2.3)

UCD-323 [2137C234): HDMI Reference Sink (HDCP 2.3)

Rescan... Select Close
FIGURE 21 UCD LICENSE SCREEN
2. For Rx testing, the Unigraf UCD - 323 Aux Controller requires the DisplayPort
Reference Source License.

3. Enter the serial number of the UnigrafUCD - "’ & $3®: 50UpA5220 APl Vs dPS2
//} UCD License - UCD-323 [2137C234]: DisplayPort Reference Source (SST, HDCP 2.3)

= (m] X
File Device Help

Enter new license for device with seed number: 706¢767201000098

I Install
Installed licenses:

Name

Key
1 TSI Basic Test Software Set V5S0-SPK1-U15Y-M2JH-EDPK-YLEM-PDRC-HQSP

2 DP 2.0 Sink AUX Controller

Q9E2-R7R6-2SM2-YWVN-HEMD-WEFE-T5Q9-LE23 I

3 UCD Pro for HDMI Source SXTH-2M86-PS10-5XNP-28SP-FENE-6NKC-SEVU

Import Export Remove selected
FIGURE 22. INSTALL DISPLAYPORT REFERENCE SOURCE LICENSE
4. After installation, the serial number will appear in the list.
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3.2.3.3 ISI Generator Tab
Select the ISI Generator to be used in calibration or testing.

FIGURE 23. SELECT ISI GENERATOR

3.2.3.4 Test Settings Tab

Select the Symbol Lock Pattern. (Note: It is suggested to start with TPS2.) Also select the
HBR2 Compliance Pattern and choose the option to enable the ESI Register.

Symbol Lock Pattem:

HBRZ Compliance Pattem:

Enable ES| Register

FIGURE 24. CONFIGURE TEST SETTINGS

3.2.3.5 Margin Test Tab

Configure the Search Mode Jitter Tolerance parameters for marginal testing. Also select
the optionto  use binary search and/or  receive prompts to reset the DUT as required
during testing.

Test Mode Automation  |S| Generator  Test Settings Margin Test
Minimum Bts:
inimum ] 1DD Eg

1
Jiter Step Size/Resolution: 10

Maximum Emor:

Maximum Steps: 3
Margin Start Amplitude: 100

Binary Search Coarse Step: 50
() Overwrite Test Time 10 s
[ Binary Search Methad

[J Prompt to Reset DUT

FIGURE 25. CONFIGURE MARGIN TEST PARAMETERS
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Gotothe Select Tests page on the left of the screen to select the available calibration or
tests to be performed . Selectthe check box (s) of the desired calibration  /test .

Initially, when starting for the first time or changing anything in the setup, it is suggested
to run Calibration first. If the cali bration is not completed, the Sink Tests will show an
error message.

Note: For calibration/testing, it is recommended to use a Variable I1SI channel as it allows
the channel to be more easily adjusted to meet the required specification. The application
supports automated control of the ARTEK CLE1000 - A2 variable ISI generator.

= ---|:_| € DisplayPort Sink Tests

=@ € DisplayPort Sink Calibration
=@ € TP1 Calibration
P B ¢ Rize Time Test
..... 8 ¢ ACCM Calibration
..... B ¢ R Calibration
..... B ¢ S Fixed Calibration
----- B ¢ s Sweep Calibration
P B8 ¢ Intrinsic TIE
-8 € TP2/TP3 Calibration
----- B ¢ Crosstalk Calibration
..... B8 < 18I Calibration
..... 8 ¢ TJ Calibration
----- @ ¢ Eye Height Calibration

FIGURE 26. CALIBRATION SELECTION

Select the calibration groups to perform calibration for all DisplayPort Sink parameters.
Note that while user can select individual calibration parameters, it is possible that a
particular calibration may require the previous calibration to be completed before it can
proceed. Thus , itis advisable to complete all previous calibration before going on to the
next calibration.

| =@ DisplayPort Sink Sensitivity
—ﬂ 4 Sink Test Pre-Verification (Informative)
@€ DUT Capabilities
----- [ Frequency Lock
----- [ R Symbaol Lock
R B ¢ Error Bit Count
5@ @ Sink SensitivityTest
----- B ¢ Sink Compliance Test
----- B ¢ Sink Margin Test (Informative)

FIGURE 27. TESTS SELECTION

Select the test groups to perform DUT compliance tests for all DisplayPort Sink
parameters.

Note: The Sink Test Pre-Verification group is optional which when selected, performs S & 4l
pGOpI ®2€ VPP Ainréng Delabtdartdsts. 5 Ahebedpre - verification tests are carried
out mainly for debugging purposes and will not include any jitter tolerance testing.
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Select m from the menu to access the Configurations page. Set the required
parameters for Sink calibration and testing as described in Table 3 below.

o NPHpYyZH3Hz &e®pht 2zHZ2OpypHABYNBYLIPpNHHNPpS ZZ&yHonzae€pAHB

o DisplayPort Sink Tests - Set Default
,_—_| DisplayPart Sink Calibration
. Crosstalk Source: BERT

HBR3 |51 Calibration Method: TIE Subtraction ~

. Cable Model: Standard DP >

Fixed 5J Source: Extemal

HBR CTLE: Standard

o- TP2/TP3 Calibration

..... HBR TP2 Calibration Test Point: TP2

= DisplayPort Sink Senstivity
DPSeqeunce: Default

PreEmphasis/Swing Loop Method: Follow DPCD v

. Write Main Link Channel Coding Set: T “

Reset Link Register: True =

. Test All Lanes with Lane 0 Cal: False w

Enhanced Frame Enabled Register: T “

FIGURE 28. PARAMETERS CONFIGURATION PAGE
Note that the user can right  -click on each parameter value to:
9 display and copy the property variable ,

91 display the Hint propert y which will show contextual help about forms, controls
and other screen objects

1 copy and paste the value (only applicable for the text input field) , or
1 setthe value to default

Example s as shown below:

) i [ iterval Time Factor 1 1
O DisplayPort Sink Calibration m_ \ntervalFactor
G - ymbol Locl empt Trals: 14
- -~ Crostaksouce Copy (TR O
. Is USB4 Platforn: Falee Pacte (CTRL
. HBR3 5] Calibration Method: TIE Subtraction P—— aste () +V)
pranane i.. LTTPR Mode: None Copy Variable
i Cable Model: o
Standard DP SEIS Sink Sensttivity Test Show Hint
. Fixed SJ Source Extemal Default Value: BERT — Default Value: 1
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TABLE 3. CALIBRATION/T EST PARAMETERS DESCRIPTION

Parameter Name

Description

Crosstalk Source

Select whether to use the MP1900A
Generator or an

BERT, Rigol RF Signal
External source to generate crosstalk.

HBR3 ISI Calibration
Method

Select whether to use the TIE Subtraction or DDJ method to
calibrate I1SI for HBR3 data rate.

Cable Model Select whetherto use a Standard DisplayPort cable ora Type-
C cable type for calibration.
Fixed SJ Source Select whether touse  Internal Fixed SJ source or External

source or Manual inject jitter source for calibration.

HBR CTLE

Select whether to use the Standard HBR Reference EQ or
Enhanced HBR CTLE EQ.

HBR TP2 Calibration
Test Point

Select whethertouse TP2 or TP3 EQ test point for calibrating
for the HBR data rate.

DP Sequence

Select the DisplayPort version  to be used.

PreEmphasis/Swing
Loop Method

Select whether to use the Incremental or DisplayPort
Configuration Data ( DPCD) register method for adjusting the
Pre- emphasis and Swing voltage

Write Main Link Channel
Coding Set

Setto True or False to write the signal coding of the main link
lane channel configuration. If setto True, write 01h to 108h

Reset Link Register

Setto True or False to perform link register reset during
testing. If setto True, write O0Oh to 102h  during the Error bit
count stage .
T cNHABYyLPpBHvcHp3 wéosaQuN&h! NI Ao HZ nj]
parameter (refer to the description in the subsequent row),
if both addresses are set to be written, write 00h to 10Bh ~
10Eh.
1 c NHB yslupBpwlatfiorm VBt z Hz Qéfer fo the
description in the subsequent row), if set to False, write
00h to 10Bh ~ 10Eh.

Test All Lanes with
Lane 0 Cal

Set to True or False to use the calibrated Lane 0 values to test
for all lanes under test.

Enhanced Frame
Enabled Register

Setto True or False to e nable the Enhanced Frame bitin  the
DPCD register . Read 002h, if bit7 = 1, the DPRX supports
Enhanced Frame.

1 |If setto True, write 81h/82h/84h
(1/2/4)) to 101h.

1 |If setto False, write 01h/02h/04h
(1/2/4)) to 101h.

(based on MaxLaneCount

(based on MaxLaneCount

TPS1/TPS2/TPS3/PRBS /
CPAT Scrambling

Setto True or False to disable data symbol scrambling of the
TPS1/TPS2/TPS3/PRBS/CPAT training patter n for D10.2, RBR,

Aacmpbhal gh: séphl®ashéen3Ap° %q
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Disable HBR and HBR2 devices.

1 Inthe Frequency stage, if set to True, write 21h to 102h. If
setto False, write O1h.
1 Inthe Symbol Lock stage:
0 TPS2 for RBR/HBR, if setto True, write 22h to 102h. If
setto False, write 02h.
o0 TPS3for HBR2, if setto True, write 23h to 102h. If set to
False, write 03h.

0 TPS4 for HBR3, if setto True, write 27h to 102h. If set to
False , write O7h.

TPS4 Scrambling Setto True or False to disable data symbol scrambling of the
Disable TPS4 training pattern  for HBR3 devices.

Freq/Symbol Lock Write the training pattern value to TRAINING_PATTERN_SET or
Training Pattern LINK_QUAL _PATTERN_SET or write both address  es.

Register f Inthe Frequency stage:

o If TRAINING_PATTERN_SET or Both is selected, if setto
True & N HBSE/TPS2/TPS3/PRBS/CPAT Scrambling
DisableVH B b Hnjy p ¢ p LIH Y Wase mwiteBiktg & B
102h.

o If LINK_QUAL _PATTERN_SET or Both is selected, if set
y NB g HZ FRRY/NPEHTPS3/PRBS/CPAT Scrambling
Disable VH BB Hnjy p 5 ¢ p LI5Y NB p mRalsdh wrifep 10
01h to 10Bh ~ 10Eh.

1 In the Symbol Lock stage:

o If TRAINING_PATTERN_SET or Both is selected , if setto
True for VTPS1/TPS2/TPS3/PRBS/CPAT Scrambling
Disable V write 22/23/27h to 102h depending on the
Symbol lock test patter n. If setto False, write
02/03/07h.

o If LINK_QUAL PATTERN_SET or Both is selected , if set
to True & N HPSE/TPS2/TPS3/PRBS/CPAT Scrambling
Disable V write 22/23/27h to 10Bh ~ 10Eh depending on
the Symbol lock test pattern . If setto False, write
02/03/07h.

1 In the Error bit count stage:

o If Both isselected and Reset Link Register is setto
True , write 00h to 10Bh ~ 10Eh.

Training Pattern Select Select the default ora specific training pattern type to be
applied when testing a specific data rate.

Initialize Training Lane Set to True to write swing and pre - emphasis values to 103h ~

Set 106h, according to read 206/ 207h as request ed by the S ink.

Ignore Error Count Setto True or False to ignore any differences in the error

Mismatch counts obtained during testing
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RBR/HBR Test Pattern Select the test pattern PRBS7, TPS2 or TPS3 for testing with
RBR and HBR data rate.

Invert PRBS7 Setto True or False to invert the PRBS7 test pattern.

Reset Training Pattern Setto True or False to reset the training pattern when the

on Fail Error Count vError Count Vof the Sink is determine  d to have failed the test

During the Error bit count stage, if Error count > 0:
T atbvapApybeHzn3n3pbHhazyypHBBEN3H
write 00h to 10Bh ~ 10Eh.

Always Initialize BERT Setto True or False to bypass BERT initialization  during
testing.

Skip Link Training When Setto True or False to skip the loopback link training
SJ Frequency Changed sequence when there is a change in the SJ frequency.

Skip Link Training When Setto True or False to skip the loopback link training

SJ Amplitude Changed sequence when there is a change in the SJ amplitude .

Interval Time Factor Specify the factor value for bit errors to be counted over a
specified time interval.

Symbol Lock Attempt Set the number of attempts to execute the symbollock phase.

Trials

Is USB4 Platform Setto True or False if the Sink DUT runs on a USB4 based
platform. Ifsetto True, write O1hto 10Bh ~ 10Eh .

LTTPR Mode Select the Link-Training Tunable P HY Repeater (LTTPR)

operating mode (Transparent or Non- Transparent ) if

supported by the Sink DUT. If the Transparent mode is
selected, write 55h to FOO0O3h . If the Non-Transparent mode is
selected, write AAh to FOOO3h.

Link Qual Supersede Read 0Oh, if the DPCD Revision is 1.2 or higher.
1 In the Frequency stage:
o IfLink Qual Supersede is set to vTrue V, write 01h to 10Bh
~ 10Eh, and finally write 00h to 103h ~ 106h.
1 In the Error Bit Count stage
o If Link Qual Supersede is set to vTrue \f
A If Bit Rate is RBR or HBR: Write 03hto  10Bh ~ 10Eh.
A If Bit Rate is HBR2:

V If the PRBS7 pattern is selected: Write 03h to
10Bh ~ 10Eh.

V If Pattern 1 is selected: Write 05h to 10Bh ~ 10Eh.
V If Pattern 2 is selected: Write 06h to 10Bh ~ 10Eh.
V For Others: Write 07h to 10Bh ~ 10Eh.

A If BitRate is HBR3: Write 07Thto ~ 10Bh ~ 10Eh.

Skip Frequency Lock vcz@ApVBHNABCZACZ eeaeos by LIpskip Fedfencpléch ¥

Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
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after performing link training for frequency

Skip Symbol Lock vczaeApVHnNABCZACZZz @®oHhy LBl ZApMBEDY
during link training.

Force Skip All Init for vcz@ApVBNABCACZ o hy ipskipal ApmBeEpY
Debug initialization settings and proceed directly to frequency testing.

This option is for debugging purposes only; please use with

caution.

Prompt Error Message Setto True or False to enable or disable the GRL -DP14 SINKAN
software to show error messages for failed or incomplete tests
respectively .

BERT Type Select whether the BERT supports NRZ (Non- Return -to - Zero)
or PAM4 (Pulse Amplitude Modulation 4 - level) signaling.

For debugging purposes ONLY, the default calibration target value s can be changed for

certain calibration . To do this, select [QI from the menu to access the Calibration
Target page.

By default, the calibration target values are those defined in the specification. To change
the values, un -selectthe Wse Default Value Ogheckbox. In case the default values are
required again, just select the checkbox to allow all existing values to be reset to default.

Note: The PID Control setting is used to adjust the step width for steps calculation if the

target measurement cannot be met with the current step. To adjust, use a lower PID

Control value to reduce the subsequent step or increase the control value to make the
subsequent step bigger .

Use Default Value

Rj Calibration  5j Fixed Calibration 5 Sweep Calibration  Crosstalk Calibration 151 Calibration  TJ Calibration  Eye Height Calibration
RER HBR HEBRZ HBR3

Initial Cal 0.05
Target Value: 0.0081 1]
Mir Limit: 0.00726 1]
Max Limit: 0.008343 Ul
PID Control 03

FIGURE 29. CALIBRATION OVERWRITE
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Select i from the menu to access the Run Tests page. = The GRL Platform Solutions
software automatically runs the selected calibration or tests when initiated.

Before running the calibration or tests, select the option to:

1 Skip Testif ResultExists ®BHqbt HhHpAZ®2y AHBs HNOBt HponfNZABI Z @njluAz
software will  skip those calibration/ tests.

 Replaceif Result Exists ®Hhqt HhHpAZ2y AHBS HNOBt HponfNZABI Z @njluHzZ Yy
software will replace those calibration/tests with new results.

**@*’&'K'*D*E

Run Option

(®) Skip Test ff Resuft Exists

Run Tests
() Replace F Result Exists

FIGURE 30. RUN TESTS PAGE

Selectthe Run Tests button to start running the selected calibration or tests. The
connection diagram for the calibration or test being run will initially appear to allow the
user to make sure that the calibration/test environment has been properly set up before
calibration/test can proceed.

If you needtore -runonly certain calibration or test s on certain conditions, please delete

the calibration or tests from the Report  page and Run with Skip Test if Result Exists . The
GRL Platform Solutions  software will keep track of the missing calibration or tests in the
report and perform those calibration or tests only. See Section 6 for more information on
Test Reports .
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This section shows the typical connection setup s to performa utomated Sink Test
Calibration.

Prior to running any calibration or test , the following steps must be taken to assure

accurate measurements:

1. Allow a minimum of 20 minutes warm - up time for the Oscilloscope and MP1900A
BERT.

2. Runthe SI Nt pOyAhé a: Bl z &enjluHZ Yy nfjN3BHNCZY nj3pmMbBgy BnfjAB3pl p A/
Scope before running SPC.

3. Make sure you use a torque wrench with the proper torque specification to make all
SMA connections.

Note: Using a Variable ISI Generator enables calibration to be performed with minimum
reconfiguration of the test setup , which allows testing to be more fully automate d.

Figure 31 below showsthe typical setup for Sink signal calibration at Test Point1 .

Anritsu MP1900
' : DSG815
§§ e p
= 6 dB Attenuator
Oscilloscope
OO0
OOOO
=l
]
= —]
CH1 CH3
FIGURE 31 TYPICAL TP1SINK CALIBRATION SETUP
Set up the equipment as shown in the above diagram. Connect the DATA Output s of the
MP1900A BERT to Channel s 1 and 3 of the Oscilloscope.
Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
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The following table summarizes
values for each data rate at TP1.

the DP2.1 PHY HBRx CTS steps and calibration target

Calibration Step Unit HBR3 HBR2 HBR RBR
Rise Time (20 -80) @ ps 40 NA NA NA
TTC Value (10-90) ps 60 60 60 60
Pattern 23,%3? NA NA NA
ACCM Calibration (pk - pk) mV 100 NA NA NA
ACCM Pattern Sine NA NA NA
Frequency MHz 400 NA NA NA
RJ Calibration (Amplitude RMS) mul 13 16.7 13.5 8.1
RJ Pattern D24.3 D24.3 D24.3 D24.3
SJ Fixed Calibration (Amplitude pk -pk) muUl 130 80 NA NA
SJ Fixed Pattern D24.3 D24.3 NA NA
SJ Fixed Frequency MHz 297 297 NA NA
SJ Sweep Calibration
SJ Sweep Pattern D24.3 D24.3 D24.3 D24.3
0.5 MHz SJ (Amplitude pk - pk) mul NA NA 6951 13000
1MHz SJ (Amplitude pk - pk) mul NA NA 1722 3751
2 MHz SJ (Amplitude pk - pk) mul 1013 505 904 981
10 MHz SJ (Amplitude pk - pk) mul 137 116 225 111
20 MHz S J (Amplitude pk - pk) mul 109 104 182 80
100 MHz SJ (Amplitude pk - pk) mul 100 100 168 NA
SJ Sweep Calibration
Intrinsic I1SI Pattern TPS4 NA NA NA
TP1 TJ Calibration muUl 430 NA NA NA
TP1 Eye Height Calibration mV 280 NA NA NA
@ |f testing only bit rates HBR2 and lower, Rise/Fall time is not calibrated and 60 ps (10-90)
TTCX are not required.
Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
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4.2.3 Calibration Setup at TP2/TP3

Figure 32 below shows the typical setup for Sink signal calibration at Test Point 2
using the MP1900A BERT as the crosstalk source.

or3

® 50 ohm Termination

Anritsu MP1900

DSG815 Oscilloscope
=

OCOOO
COOO

L]
]

Attenuator

]
—
(T3_Ro)
o—oLfo—0
- i e 1
150ps TTC ~ ArtekVariable ISI T3Ro) \ (Ro_T3)

DisplayPort DisplayPort

Channel A2
i Plug  Receptacle
O Test Fixture Test Fixture
—a (Std, mDP, or USB-C Mated Pair)
DC Blocks 60ps TTC Swap if Calibrating for Tethered Sink

FIGURE 32. TYPICAL TP2/TP3 SINK CALIBRATION SETUP

Set up the equipmentas  shown in the above diagram.  Connect the Clock Outputs of the
MP1900A BERT to the D isplayPort fixture and Scope. Connect the ISI Output to the
selected Lane of the Display Port fixture and Scope.
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The following table summarizes the DP 2.1 PHY HBRx CTS steps and calibration target
values for each data rate at TP1, TP2 and TP3.

Calibration Step Unit HBR3 HBR2 HBR RBR
Crosstalk mV 300 300 450 138

Pattern - D24.3 D24.3 D24.3 D24.3

TTC Value (10-90) ps 150 150 150 150

ISI & TJ Data Pattern - TPS4 CP2520 PRBS7 | PRBS7_X2

TP3 & TP3_EQ ISI Calibration muUl 240 220 161 570
Specified Test Point & - TP3 CTLE| TP3 EQ | TP3_EQ TP3

I:Zﬁﬁ;;;f and TP3_EQ TJ muI 600 © 600 471 NA
Eve Height Calbraton mvo | sed |00 | B0 |56
TP2 ISI Calibration muUl 120 NA 144 60
Specified Test Point [ - TP2_CTLE TP2 TP2 TP2

TP2_CTLE TJ Calibration mUl 480 NA NA NA
TP2_CTLE Eye Height Calibration mV 170 NA NA NA
TP2_CTLE Short Channel | mVpp 250 NA NA NA
TP2_CTLE Long Channel © | mVpp 170 NA NA NA

@ Notes about TP3 ISI Calibration:
1 RBRISIis measured directly without equalizer function applied.

1 HBR and HBR2 are measured at TP3 with equalizer function in the scope for single
TP3_EQ function in the spec.

1 HBRS3: TP3_CTLE calibration shall be done using CTLE curve with -8 dB Adc. Physical
measurement of the end -to-end ISI should be made to verify that it is within 22 to
24 dB insertion loss, including  all cables, fixtures, and DC blocks.

bl HBR3: SJrixen is adjusted during calibration to achieve target TJ. TJ measurement for
HBR2, HBR,or RBRis not performed directly. It is achieved by sum  mation of measured
jitter components.

[l Eye Height Calibration targetof 50 mV @TP3_CTLE or 250 mV @TP2_CTLEis achieved
without crosstalk applied and will be reduced to approximately 40mV or 240mvV
respectively with  crosstalk applied . HBR3 TJ is measured at TP3_CTLE after the PLL
transfer function over 10 “°® BER.
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[9 Notes about TP2 ISI Calibration:
1 RBR and HBR ISI are measured directly at TP2 without equalizer function applied.

1 HB2is measured with embedded S - parameter of HBR2 WC cable in place of HW ISI.
This results in proper ISI being calibrated at TP2 when calibration fixture is
removed.

1 HBRS3: TP2_CTLE calibration shall be done using CTLE curve with -4dB Adc.
(el Notes about TP2 _CTLE Short/Long Channel Eye Height Calibration:

1 Only applicable for the  HBR3 Tethered cabl e DP Sink Device to be measured at
TP2_CTLE.

1 Below shows the CTS illustrated typical test setups for both Long and Short
Channels.

1 The Long Channel receiver for  a tethered DP Sink device is tested to determine if
the receiver can operate correctly with reduced amplitude signals due to a lossy
source channel .

1 The Short Channel receiver for a tethered DP Sink device is tested to determine if
the receiver can operate correctly with a larger amplitude signal presented to the

system connector .
" TP2 Long Channel >‘

Can be internal to
BERT if supported

TP2' TP2
DF
Fixture Pair

@

| =
| %
VS

Cables

Q

I

I
Variable 151 v
Long Channel

= —I—

Matched SMA
Cables

Crosstalk Aggressors

+3 Power AUX
Splitters Controller

Figure 8-2: Tethered Long Channel DP Sink Device and Test Equipment Connection

Ternmiina tion

Crosstalk/ AU X

DP Receptacle
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|< TP2 Short Channel >|

TICs
(if needed)

Canbeinternal to
BERT if supported

TP2' TP2
? DisplayPort ?
Fixture Pair
Matched SMA | |
Cables Variable ISI ) '
Short
Channel L. Matched SMA
I _J — % — Cables
e
-l = E
L) =2
Crosstalk Aggressors | 3 . %‘g
I 4 |5
o s
O -
+3 Power AUX —_—

Splitters

Controller

Figure 8-3: Tethered Short Channel DP Sink Device and Test Equipment Connection

4.3 Saving Calibrated Signals

The application will save calibration files of calibrated stressed signals when running the
calibration sequence. For example, on the MP1900A BERT, the application will save the
final configuration for LANEO  -HBR2 to a file called
EYEHEIGHTCALIBRATION_LANEO__HBR.CND.

This is the basic calibration file that will be recalled during testing.

Open Setting File

7 a
I - e e e =
v & G || EYEHEIGHTCALIBRATION_LANEO__HBR.CND 2 KB CND File 9/19/2019 ...
» |, Anritsu || EYEHEIGHTCALIBRATION_LANEO_ HER2.CND 2KB CND File 9/19/2019 ...
» | BitAhzer - || EYEHEIGHTCALIBRATION_LANEO__HBR2.CND 2 KB CND File 9/19/2019 ...
¥ || Configurations _| EYEHEIGHTCALIBRATION_LANED_ RBR.CND 2KB CND File 9/19/2019 ...
» b 123 ! || EYEHEIGHTCALIBRATION_LANE1__HER.CND 2 KB CND File 9/19/2019 ...
P | Anritsu DisplayPort Sink Test 1.4 | EYEHEIGHTCALIBRATION_LANEL_HBRZ.CND 2 KB CND File 9/19/2019 ... .
» |, Anritsu PCle 3.0 Base Rx Test || EYEHEIGHTCALIBRATION_LANE1__HBR3.CND 2KE CND File 9/19/2019 ...
» |, Anritsu PCle 4.0 Base Rx Test _| EYEHEIGHTCALIBRATION_LANEL_ RBR.CND 2 KB CND File 9/19/2019 ...
» |, Anritsu PCle 5.0 Base Rx Test || EYEHEIGHTCALIBRATION_LANE2__HBR.CND 2KE CND File 9/19/2019 ...
» |, Anritsu PCle CEM 3.0 Rx Test || EYEHEIGHTCALIBRATION _LANE2_HBRZ.CND 2 KB CND File 9/18/2019 ...
» |, Anritsu PCle CEM 4.0 RxTest || EYEHEIGHTCALIBRATION_LANE2_ HER3.CND 2KE CND File 9/19/2019 ... _
» |, Anritsu PCle CEM 5.0 Rx Test _| EYEHEIGHTCALIBRATION_LANE2_ RBR.CND 2 KB CND File 9/18/2019 ...
p | Anritsu Thunderbolt 3 Rx Test E | | HBR3_Risetime.CND 2KB  CND File 9/19/2019 ... E

FIGURE 33. SAVED CALIBRATION FILE EXAMPLE
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On the PC or Scope running the  GRL Platform Solutions  application, a calibration.cal file
will be created that contains the stored calibration values for each frequency that was
calibrated.

o
@uv! I. » Computer » Local Disk (C:) » GRL » RxTest Solution » Applications » DPSinkTest » AppData » Calibration
Organize v Include in library v Share with v Bum New folder
. Favorites Name ‘ Date modified Type Size
B Desktop 2 Calibration.cal 6/18/2014 3:30 PM CAL File 1k
# Downloads
% Recent Places _ Calibration.cal - Notepad
GRLSinkTestProjects Fle EGt Format View Help
A [LST_RBR=69
~4 Libraries Rj_RBR=8. 39
- S]_RBR__2M=99. 65
%) Documants SJ_RBR_10M=10. 26
@' Music SJ_RBR__20M=6. 94
< CrossTalk_RBR=268
e Pictures EyeueighgiLgneO_RBRﬂSS?
ISI_HBR=31.
B Videos Rj_HBR=17.4
S]_HBR__2M=90. 22
- S]_HBR__10M=21. 82
P Lomputer S]-HBR__20M=16. 76
£, Local Disk (C) SJ_HBR__100M=12. 67
. CrossTalk_HBR=922
ca Local Disk (X:) EyeHeight_Lane0__HBR=525
: ISI_HBR2=42.5
¢ Public (\\192.168.0.100) Ri_HBR2=29. 5
SJFixed_HBR2=6. 91

FIGURE 34. CALIBRATION.CAL FILE EXAMPLE
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5 Sink DUT Compliance Test Setups

After calibration has completed, then testing the D

isplay Port Sink DUT for CTS

compliance can be performed.

The GRL Platform Solutions

application supports

automated testing of a

through the AUX channel.

DisplayPort Sink device if the device supports standard DPCD
Note: The Aux cont roller is required for testing

5.1 Test Connection Setups
5.1.1

Figure 35 below shows the physical setup for the DisplayPort Sink DUT jitter tolerance
test using the MP1900A BERT as the crosstalk source

DUT Jitter Tolerance Compliance Test Setup

® 50 ohm Termination

Anritsu MP1900
= 0
Y DSG815
== ; - =
ﬁ 3| B DP Sink or Adaptor
- ’f-,,,‘ Q 3 o
\ 6dB
=t Attenuator
T
" DisplayPort
Plug
Test Fixture

« (Std, mDP, or USB-C)

MU195020A 8

1 Y
MU195050A "ok %
v ;.‘

/
Amritsu | | Anritsu
AN44182A | | AN44182A

150ps TTC Artek Variable IS
Channel A2
& —{—]
I | S |
DC Blocks 60ps TTC

FIGURE 35. COMPLIANCE TEST SETUP FOR DP SINK DUT JITTER TOLERANCE
DnjAl N33pl ybHy LIpbHbVvraoypj axe

pl ptyzl @pmbhl zZ@njluHZynN3IHzZ Nzt
the ISI Outputto  the selected Lane

Set up the equipmen t as shown in the above diagram
Nzt ypHBSHNOBY L HVEOH) &
the DUT for testing.  Change the connection from
under test of the Display Port fixture.

Note : If the Unigraf DPT -200 Aux controller is used, an additional DP - Cable to AUX - SMA
adapter is required. The Tektronix DP - AUX is connected directly to the DUT via SMAs. Both
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Aux control solutions have USB connection and drivers that need to be loaded on the
Computer being used for the testing.

General procedure to perform testing using the application:
a) ep@pl yHyLPHVeRBADHUHAFHEMPVEY b Ay b ptéstNigkir&ningl 5t p HS N A
on the DUT. The tests under this group will train the DUT into test mode for

receiver testing. This is mainly performed for debugging purposes. Note: Any
individual test  from the group is also allowed to be selected as desired.

= ---|:_| 4 DisplayPort Sink Tests
+-[_] € DisplayPort Sink Calibration
=[] € DisplayPort Sink Sensitivity
—H € Sink Test Pre-Verification (Inform ative)

...... @ ¢ DUT Capabilities

----- ad Frequency Lock

------ [ R Symbaol Lock

- B € Error Bit Count

FIGURE 36. SINK TEST PRE- VERIFICATION SELECTION

DUT Capabilities | Lists the DUT capabilities in the Results window under the Report
page.

Frequency Lock Loads the Frequency Lock pattern on the MP1900A BERT and verifies
the Frequency Lock.

Symbol Lock Loads the Symbol Lock pattern on the MP1900A BERT and verifies
the Symbol Lock.

Error Bit Count Sends a random number of errors (1 to 5) fromthe ~ MP1900A BERT to
YyLPBAYy e BHbLINI LIHBYLP 3HI LPI AABY LIP HBAY o Oy
confirms that the error counter is working correctly.

by épapl yHYLIPBHVEN3IAH: NOGREREGIn BafutiohsA yaphlicBtiariLdpllp
perform link training followed by running the jitter tolerance compliance test at
selected frequencies.

= ---|:_| 4> DisplayPort Sink Tests
#-[_] € DisplayPort Sink Calibration
i...|:_| € DisplayPort Sink Sensitivity
+|:|{> Sink Test Pre-Verification {Informative)
-1 4> Sink SensitivityTest
.. B € Sink Compliance Test

- € sink Margin Test {Informative)

FIGURE 37. SINK COMPLIANCE TEST SELECTION

Note: If running only a specific test, select only that test, e.g., Sink Compliance Test. If
other tests/calibration that come before the desired test are selected, the application will
complete those tests first  following the sequence  before running the desired test.
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c) Below shows the required test parameters for BER measurement from the CTS.
Table 4-3: BER Measurement Test Parameters
Jitter Frequency Number Maximum Number Bit Rate Observation Time Data Rate
(MHz) of Bits of Allowable (Seconds)? Offset
Bit Errors

2 1012 1000 HBR3 123 0
HEBR2 185
HBR 370
RBR 620

10 1011 100 HER3 13 +350ppm
HBR2 19
HBR 37
RBR 62

20 1011 100 HBR3 13 0
HBR2 19
HER 37
RBR 62

100 1011 100 HBR3 13 0
HBR2 19
HBR 37

a. To evaluate, the number of bits shall be multiplied by the unit interval (Ul) in picoseconds
(e.g., for HBR, 10" bits ar HBR = 370ps/UI = 10'1UT = 37 seconds).

FIGURE 38. TEST PARAMETERS FOR BER MEASUREMENT
d) Once testing is completed, repeat the test for each Lane supported by the DUT.

Note: The link width and highest supported Link Frequency are determined by selecting
SAyegd®: [ al'Ff €E2EPETOI dyaficatidr@adanarPrunging p tésh A

Note: As DUTs may behave differently during testing, it is recommended to always reset
the DUT before each test sequence.

While it is sufficient to perform the Compliance Test for each test condition to meet
compliance specifications, it is also useful to determine how much Margin your design
contains.

The Margin for each test condition can be verified as follows:

a) Under the Setup Configuration page, select the Margin Test tab.

to+[lxe> 8

Test Mode Automation 15| Generator  Test Settings  Margin Test

M Bits:
inimum Bits 100 £

1
Jitter Step Size/Resolution: 10

Maximum Error:

Maximum Steps 3
Margin Start Amplitude: 100

Binary Search Coarse Step 50

[ Cverwrite Test Time 10 s

([ Binary Search Method

() Prompt to Reset DUT

FIGURE 39. MARGIN TEST CONFIGURATION
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b) For the desired Link Rate and Frequency pair, configure the following parameters:

1
1

Minimum Bits : Minimum number of bits tested at each SJ amplitude.
Maximum Error : Maximum number of errors allowed at each swept -SJ
amplitude.

Jitter Step Size /Resolution : The swept - SJ amplitude will increase by the

selected amplitude during testing. For example, if the initial swept -SJis
100muUl, then the test points would be 100mUl, 120mUl, 140mUl, 160muUl, etc.

Maxi mum Steps : Maximum number of steps to be implemented for margin
testing.

Margin Start Amplitude : Start amplitude  for margin testing.

Binary Search Coarse Step :ép @p|l Yy HYy L HvOn3zHoBHeépzHIdIH® py LIN]
the coarse step value for binary search.

c) %31 pBI N3snjpZHPpNHBAp &Pl yHz3NBHEZ3BYLPHVvEn3IAB° ZHpn
Rate/Frequency pair.

= ---|:_| 4> DisplayPort Sink Tests
-] € DisplayPort Sink Calibration
2-[]4> DisplayPort Sink Sensitivity
+|:|(> Sink Test Pre-Verification (Informative)
3-[ 1€ Sink SensitivityTest
I:l € Sink Compliance Test
B¢ Sink Margin Test (Informative)

FIGURE 40. SINK MARGIN TEST SELECTION

Note: If running only a specific test, select only that test, e.g., Sink Margin Test. If other
tests/calibration that come before the desired test are selected, the application will
complete those tests first  following the sequence  before running the desired test.
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When all calibration and test runs have completed from the previous section, the GRL-
DP14 SINKAN software will automatically display the results on the Report page.

Select E from the menu to access the Report page for a quick view of all results.

If some of the results are not desired, they can be individually deleted by selecting the
Delete button.

For detailed test report, select the Generate report button to generate a PDF report. To
have the calibration data plotted in the report, select the Plot Calibration Data  checkbox.

Click the Generate report button for the detailed calibration and tests  report .

Result
Generate report
No TestMame Result Limits Value Lane TestPoint S5C Data Rate

(] Delete

Plot Calibration Data

FIGURE 41. GENERATE REPORT PAGE

This portion is populated from the information in the DUT tab on the Session Info page.

- Anritsu DisplayPort Sink Test 1 4 Report

DUT Information

DUT Manufacturer : GRL
DUT Model Number : DP1
DUT Serial Number ;1000

DUT Comments

Test Information

Test Lab :  Granite River Labs
Test Operator :  David
Test Date : 28 July 2020

Software Version
Software Revision : 0.0050

FIGURE42. DUT INFORMATION
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This portion is populated from the calibration and tests performed, which gives an overall
view of all the results and test conditions.
No | TestName Limits Value Results Lane Test Point SSC Data Rate Frequency
1 Rise Time Test True/False True Pass Lane0 TP1 HBR2 2M
2 ACCM Calibration True/False True Pass Lane1 TP1 HER3 2M
3 Rj Calibration True/False True Pass Lane0 TP1 SSC_ON HBR2 10M
4 S Fixed Calibration True/False True Pass Lanel TP1 SSC_ON HBR3 100M

FIGURE 43. SUMMARY TABLE

This portion is populated from each of the test results. Here the results are explained in
depth with supporting data points and screenshots.

6.1.3.1 Compliance Test

This portion is populated from the results of all compliance tests performed.
Compliance Test(TP2,Enable HER?)

Sj Frequency 2M 10M 20M 100M

Lane0 PASS(0) PASS(0) PASS(0) PASS(0)
Lane1 PASS(0) PASS(0) PASS(0) PASS(0)
Lane2 PASS(0) PASS(0) PASS(0) PASS(0)
Lane3 PASS(0) PASS(0) PASS(0) PASS(0)

Compliance Test(TP2,Enable, HBR3)

Sj Frequency 2M 10M 20M 100M

Lane0 PASS(0) PASS(0) PASS(0) PASS(0)
Lane1 PASS(0) PASS(0) PASS(0) PASS(0)
Lane2 PASS(0) PASS(0) PASS(0) PASS(0)
Lane3 PASS(0) PASS(0) PASS(0) PASS(0)

FIGURE 44 . COMPLIANCE TEST RESULTS PAGE

This portion is populated from each of the calibration steps. Below is an example of an
ISI calibration p lot showing the calibration points using the ARTEK CLE1000 - A2.

3091

279

2347

=

1975 i

Measured Value (U]

1604

1232

40 4392 4784 5176 5568 596
Calibration Setting

FIGURE 45. CALIBRATION RESULTS PAGE
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This portion is populated from the Margin Tests. Below is an example of a margin test
plot showing pass results.

1.3949 Fail
Pass
= Compliance Limit
Tolerance
1.1159
5 837
]
-
< 558
279

0 16 32 48 64 80 96 112 128 144
] 24 40 56 72 88 104 120 136
Frequency(Mhz)

FIGURE 46. MARGIN TEST RESULTS PAGE

Click the Delete button to delete individual test results or Delete All to delete the entire
test report.

Generate report
[ Delete
@ ||| Delete Al

No TestName Result Limits Value Lane TestPoint S5C Data Rate

Plot Calibration Data

FIGURE 47. TEST REPORT DELETED
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The usage model for the ~ GRL- DP14- SINKAN software is that Calibration and Test Results 3
ZHPpBI HPpzZypPNBZ3NBOQZNn3yzZn3pNBZABzBV | nippHEPAANNSZOYHN3H
software and return later to continue where you left off.

Save and Load Sessions are used to Save a Test Session that you may want to recall _ S
&zZypHMBAGNCZBI 23BVADbNYy!l LIOYbhupybpp3SBDNNSSPHPpPI3SYDAPAANNIA
needed.

To Save a session, with all of the parameter information, test results, and any waveforms,
select Options on the menu bar and select Save Session .

To Load a session back into the software, including the saved parameter settings, select
Options on the menu bar and select Load Session.

To create a New session and return the software to the default configuration, select
Options on the menu bar and select New Session .

A Anritsu DisplayPort Sink Test 1.4

Application | Options | License Windows Help

Save App Property
Load App Propel
! I Mew Session I [E
-DO O l Save Session l
_IZ_H Load Session

FIGURE 48. SAVING AND LOADING CALIBRATION AND TEST SESSIONS

gLIP Bl N3tnjpZHZynN3H5zZ3SNHDAPAANNISHBHpAZRYy ABZHpPBHAZDpPNBHNS
a compressed zip - style file, containing a variety of information.
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The DisplayPort PHY CTS outlines the requirements for manual DisplayPort Sink
Calibration and Test ing in this section

Note: See Section 2, Resource Requirements for equipment required in the following
setups.

The following methodology provides a typical example on how to calibrate and test the

stressed impairments for HBR3 per the DP CTS. T his method will be performed  using the
Anritsu  MP1900A BERT as SSG (Stressed Signal Generator) and  the Keysight or Tektronix
high performance Oscilloscope j H B p ¢ dslIMDyjtter Measurement Device).

Calibration for HBR3 will be performed attest points TP1, TP2, and TP3. The following
figure shows the conceptual calibration setup at TP1.

Anritsu MP1900

= 6 dB Attenuator

Oscilloscope
COOO
OOOO
L]
]
Q O O O
B | Ee—— | —J

CH1 CH3

DC Blocks 60ps TTC

FIGURE 49. HBR3 CONCEPTUAL SETUP FOR TP1CALIBRATION

—

Connect the equipmentas shown in the above setup diagram.
2. Turnon Output ofthe MP1900A BERT.
3. Setupthe MP1900A BERT to recall HBR3_Risetime.CND as follows :
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8.

Bitrate: 8.1Gb/s

Launch Amplitude: 1.4 V Differential (  700mV with divider) to provide a voltage that
is found to be close to the final value when calibration is complete.

1 Pattern : Clock/256

1 Jitter Terms enabled  and set to zero

Note: The HBR3_Risetime. CND MP1900A setup uses the Clock/256 pattern to provide a
long run length in order to produce  accurate rise time measurement when averaged .

1
1

Set up the Oscilloscope to recall Risetime.set as follows:

Data: ChlIACh3

Crosstalk: Ch2 IACh4 BW = 16GHz

SR: 100GS/s (Ch1ACh3 or Ch2 IACh4)

60mV/div Differential Math

20- 80 Rise Time Measurement enabled

Averaged to 16 acquisitions as setin the Acquisition Menu of the  oscillo scope.

E N I

Note: The Risetime.set oscilloscope setup provides the Differential math signal which is
optimized for swing of the MP1900A signal and averaged for accurate 20 - 80 rise time
measurement.

On the MP1900A BERT, verify that the 20-80rise time is between 40-60ps (measured
at the above BW).

Calibrate the AC Common Mode  (ACCM)to 100mV pk - pk +/ - 5% at 400MHz as
follows:

a) On the Scope, recall CM.set:

1 Mathl: (Chl + Ch3)/2
1 Averagedto 16 acquisitions
1 Measure Pk - Pk (Mathl)

b) Onthe MP1900A BERT:

1 CM Control: On
T CM Frequency: 400MHz
1 pk-pk Amplitude: 100mV

c) Calibrate the CM Amplitude to 100mV pk - pk +/ - 5%.
d) Return the CM Amplitude to OV, but leave the CM Source Enabled.

Calibrate RJ to 13muUl +/ - 5% RMS (160mUI pk - pk) and then return to zero as follows:

a) Onthe MP1900A BERT, adjust RANDOM JITTER(RJ) (10MHz to 1GHz).
b) Onthe MP1900A BERT, recall HBR3_RjPjCND using Pattern = D24.3 and 1100
Quarter Rate Clock.
Note: The Quarter Rate Clo ck is used to maintain 50% Edge Density
¢) On the Scope, r ecall HBR3_RjPj.set as follows:
1 EZJIT or DPOJET settings:
o Clock Recovery: Mean
o Pattern Length: 4UI
d) Calibrateto RJ = 13mUl +/- 5% RMS (160mUl pk - pk), m easurement = RJ -DD.
e) Return the RJ Amplitude to zero onthe MP1900A BERT, but leave it Enabled.

Calibrate SJ_Fixed to 130mUl pk-pk at2 97MHz +/ - 5% as follows:
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a) Connect the DSG815VRF output Vto the MP1900A vExt S ¢ \ihput , and turnon ExtS J
on the MP1900A BERT.
Warning: Do not output signal amplitude over 2Vgp from the DSG815It will damage the
MP1900A0 %@ OA OT Al *EOOAO )1 P0O0O68

b) Adjust the output levelon the DSGS815.

c) Calibrateto SJ =130mUl pk - pk, measurement = PJ1.

d) Returnthe outputlevel to -110dBm, but leave the Ext SJ Enabled.

9. Calibrate SJ_Sweep to 100mUl pk-pk at 100MHz +/ - 5% as follows:
a) Onthe MP1900A BERT, adjust SINE JITTER.
b) Calibrateto SJ =100mUl +/ - 5% pk - pk, measurement = PJ1.
c) Repeat steps (a) and (b) above for:
1 1013nUl pk-pk at 2MHz +/ - 5%
1 137mUl pk-pk at 10MHz +/- 5%
T 109muUl pk-pk at 20MHz +/ - 5%
d) Returnthe SJ Sweep Amplitude to zero, butleave the SINE JITTER Enabled.
10. Measure DATA TIE Reference for ISI Measurement at TP1  as follows :
a) On the Scope, change the EZJIT or DPOJET settings to:
1 Clock Recovery: 15MHz, Damping Factor = 1
i Fixed Data Rate: 8.1 GHz
i Pattern Length: 4
I Apply CTLE (fz = 806MHz, fp1 = 3.03GHz, fp2 = 5.6GHz) (Note: T his comes from
worsP @S QU d: g} KPg Qi S oL &IB guivp fio@ fh€ Balbvfanthpof
CTLEs)
HBR3 Proposed Reference CTLE
Measurement = DATA TIE pip(TP1)
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Note: Instead of using the DDJ measurement on the Scope for ISI measurement, a
relative TIE (pk -pk) measurement from TP1 to TP3_EQ is made. The reason is that if
there is some non -zero ISI intrinsic from the Scope measurement, it will be
calibrated out of the measurement. Here the same clock recovery and JTF is

applied at TP3_EQ before adding the channel, and then the DATA TIE (pk -pk) is
measured with a clock pattern applied. This is a baseline intrinsic value to subtract
from the TIE (pk- pk) value, which will give  a true ISl value after applying the
channel.

Figure 50 shows the conceptual calibration setup at TP3. This setup uses the A rtek
CLE1000- A2 as the variable ISl source  and the MP1900A BERT as the crosstalk source.

Note: Using variable 1SI generation enables calibration for all data rates to be performed
using the same test setup. This only requires minimum reconfiguration of the test setup,
which allows testing to be more fully automated.

Note: The following diagram shows an example of an equipment setup that provides
adequate ISI. The actual ISI calibration results may vary depending on cables and

adapters used. Additional  cables and adapters may be needed to achieve a calibration

value that is within  +/-59% of the target value. It is up to the user to ensure tha t the ISI
values in the DP CTS for ISI are achieved and measured. You s hould make sure to capture
the s creenshot of the ISI  you calibrate to and keep it with your test results for future
reference.

® 50 ohm Termination

Anritsu MP1900

DSG815 Oscilloscope

OO OO
O OO0

L
]

—

~~6dB
Attenuator

Qg o O

==
CH1 CH2 CH3

(T3_Ro)
L o——1o o oDo ——o- |
N T : <z s 1 1

(T3_Ro) / \ (Ro_T3)

s
150ps TTC Artek Variable ISI

Channel A2 DisplayPort DisplayPort

& Plug  Receptacle
Test Fixture Test Fixture
(Std, mDP, or USB-C Mated Pair)

Swap if Calibrating for Tethered Sink

L I | |
> & [i—{——i} -
DC Blocks 60ps TTC

FIGURE 50. HBR3 CONCEPTUAL SETUP FOR TP3 CALIBRATION
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—

Change the previous setup to the above setup.
2. Calibrate ISI = [DATA TIEpk-rk(TP3_EQ) /A DATA TIEpk-pk(TP1)]to 240mUI +/ - 5% as
follows:

a) On the Scope, measure DATATIE pr(TP3_EQ):
1 Set up the Scope to recall HBR3_TP3_EQ_Eye.setas follows:

0 Use the same Horizontal settings from the TP1calibration .

0 Setthe Vertical c hannels to 30mV/div

0 Setup EZJIT or DPOJET as follows :
A Clock Recovery: 15MHz, Damping Factor = 1
A Fixed Data Rate: 8.1GHz
A Pattern Length: 2520
A Apply CTLE (fz =8 06MHz, fp1 = 3.03 GHz, fp2 = 5.6GHz)

1 Subtract the measurement in Step 2(a) from the measurementin Step  10(b) of
the TP1 calibration

1 Adjust ISI on the CLE1000 -A2 until[ DATA TIEp.e(TP3_EQ) A DATA TIEpkr(TP1)] =
240muUl +/ - 5%.

Note: A physical measurement of the ISI channel and attached cables should be
made with a VNA to verify it fits within 22 - 24dB Insertion Loss including all cables,
mated pair fixture and DC Block.

3. Calibrate Complete Stressed Eye at each SJ Frequency:

1 Return Amplitude of CM, RJ, SJ_F ixed, and SJ_Sweep to add to the calibrated
ISI.

 Turnon SSCon the MP1900A and set Deviation to 5000ppm.

i Set SSC Frequency to 33kHz.

T Set SSC Type to Down.

4. Calibrate TJ to 600mUIl +/ - 5% using SJ_Fixed as Calibration Knob:

T Measure TJ at TP3_EQ.

I Use Fixed RJasthe TJ method by fixingt he RJ in the EZJIT Preference menu
to be RJ measured in Step 7 from TP1.

1 TJ=DJ+ 12*RJ; where RJ s the fixed value measuredin S tep 7 from TP1 This
can be done by using TJ measurement in the EZJIT with the Fixed RJ
Preference setting selected.

5. Repeat Step 4 to achieve 600mUl +/ - 5% for 2MHz, 10MHz, and 20MHz.

6. Calibrate Eye Height to 50mV -0%, +5% by adjusting the MP1900A Amplitude at each
SJ_Sweep Frequency . Measure Eye Height.

7. Measure or calibrate  Crosstalk using the MP1900A Quarter R ate Clock Method as the
crosstalk source  as follows:

1 Connect the crosstalk source (Channel 2) to the fixture and  Scope as shown in
Figure 50.
Select 1100pattern (D24.3 HBR3 Pattern) from the MP1900A Channel 2 Output

1
1 Calibrate the Amplitude of the crosstalk signalto  500mV pk - pk at TP3.
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8. Save the MP1900A configuration file for each SJ_Sweep Stressed Eye.

8.1.3 DUT Test Setup and Procedure (at TP3)

The following figure  shows the conceptual setup for testing the DUT at TP3  which follows
up from the previous TP3 calibration setup
Anritsu MP1900 @ 500hm Termination
I~ R
DSG815
= =
< _-3 ...; DP Sink or Adaptor
L e DUT
\ 6 dB
Attenuator
T
o o
1| ™ DisplayPort
Plug
Test Fixture

« (Std, mDP, or USB-C)

150ps TTC Artek Variable ISI
Channel A2
& —
I | S |
DC Blocks 60ps TTC

/
Anritsu | | Anritsu
AN44182A | | AN44182A

FIGURE 51 HBR3 CONCEPTUAL SETUP FOR TP3 DUT TEST

1. cHNOBY LIPp BHt HponfNZABgaoh!| z &njruHz y njN A Zt
yLpHVvaoywj apl ptyzl @pmhl za@nhHzZynN3 Nzt ypH
for testing.

: N33pl ypl AHNAAy z 2Apez3pAbhupybpp3HYyLPHVaAOY
Recall the MP1900A BERT setup for SJ_Sweep Stressed Eye at 100MHz.

Attach the Stressed Eye Signal to Lane 0 of the DUT.

If the DUT is a USB Type -C Sink, initiate the DP Alt Mode.

Test the DUT using the AUX/SBU Controller as follows:

T a3nynzypbyLpbHNPAPNIEFUSRTYRE NOEMIOYS njs B

1 Verify the Frequency Lock .

1 Verify the Symbol Lock .

O'ILAI(

5)
z

N ©
—

L

HHNNAI N3 3|
HHz 3NBI N3

yat phbz Nz
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91 Inject Errors and verify the correctamo untof errorsis being detected using the
TPS4 Signal.
i Test BER at the duration specified inthe CTS.

7. Repeat Step 2 for 2MHz, 10MHz, and 20MHz SJ_Sweep Frequencies.
8. Fora4-Lane DUT, r epeat Steps 3 to 6 for Lane s 1, 2, and 3.

If running calibration at TP2, perform the following steps:

1. Calibrate to the ISI  target value (120mUI) at TP2 (with CTLE applied) as specified in the
DP2.1 and DP Over Type -C PHY HBRx CTS.

2. Calibrate to the target Eye Height (1I7OmV) at TP2_CTLE in a similar way as described
in the previous TP3 calibration .

3. Substitute the TP2 _CTLE ISl value for TP3_EQ to obtain the  final calibrated signal.

4. Capture the TP2 Eye Diagram to be included in the test report.

Notes:

1 The TP2 Eye Diagram is captured using the same CDR/JT F function as at TP3_EQ
with CTLE applied.

1 The final Eye Height at TP2is  established by TP34 Eye Height Calibration.
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8.2 HBR2, HBR, and RBR Sink Calibration/Test Setup

The following methodology describes how to calibrate the stressed impairments for
HBR2, HBR, and RBR per the PHY CTS using the DisplayPort standard configuration at TP1
and TP3/TP3_EQ . The detailed example  shown is for HBR2.

RBR calibration is very  similar to HBR/HBR2 calibration except that RBR calibrationi s
done at TP3 instead of TP3_EQ
8.2.1 Calibration Setup and Procedure

The following diagram s show the conceptual setup  at TP1 and TP3/TP3_EQ as described
in the CTS.

Anritsu MP1900

DSG815

~ 6 dB Attenuator

Oscilloscope

ololole)
OO0
J—
C—]
DC Blocks 60ps TTC
FIGURE 52. CONCEPTUAL CALIBRATION SETUP AT TP1
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Anritsu MP1900 ® 50 ohm Termination

DSG815 Oscilloscope

ololeole
O OO0

L]
]

—

~~6dB
Attenuator

CH1 ' CH2 CH3 |CH4

(Ro_T3) (T3_Ro)
s

o—oLfo—0
-t oD o}“[o Do —=
/ \

=

s
150ps TTC  Artek Variable IS]
B Channel A2 DisplayPort DisplayPort

Plug Receptacle
O ‘ Test Fixture Test Fixture
g S B | B | (Std, mDP, or USB-C Mated Pair

~N

DC Blocks 60ps TTC Swap if Calibrating for Tethered Sink

- —
(T3_Ro) (Ro_T3)

FIGURE 53. CONCEPTUAL CALIBRATION SETUP AT TP3/TP3_EQ (STANDARD CONNECTION)

1. Set up the equipment for TP1 calibration. Turn o n the MP1900A BERT and apply
Differential amplitude and AC coupling .

1 Ensure that pre-calibration/ test procedure have been performed for the MP1900A
BERT and Oscilloscope as described in Section 4.1

1 Onthe MP1900A BERT, make sure the Outputs On/Off is set to Off while making
connections.

1 Connect the DATA output s of the MP1900A BERT directly to the Scope ¢ hannel s.

1 Setup the MP1900A BERT as follows:

RBR HBR HBR2 HBR3
MP1900A: Sl MP1900A: Sl MP1900A: SI MP1900A: Sl
PPG>Misc2: PPG>Misc2 : PPG>Misc2: PPG>Misc2:

A Data Rate : A Synthesizer: A Synthesizer: A Synthesizer:
3240.00MHz 2,700.00MHz 5,400.00 MHz 8,100.00 MHz
géii?éogxgz A DATA+: Ampl = A DATA+: Ampl = A DATA+: Ampl =

300mV (600mV 700mV (1.4V 700mV (1.4V

A Output: Ampl = Differential). Differential). Differential).
ZD%?(;?;/”&?)O mv A Outputs A Outputs Outputs On/Off : On

' On/Off : On On/Off : On

A Outputs

On/Off: On
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2. Perform R J(rms) calibration at TP1 . Apply the D24.3 user pattern and set constant
clock for JMD .

Initialization of  MP1900 A BERT for Jitter Composition:

a) On the MP1900A BERT, enable and set all jitter te rms to zero before calibrating
each term independently.

1 For HBR3 and HBR2 only, turn on vExt Vas shown below:

Tl 7= En F Application Selector 7, Auto M Auto
il ) e OUPUt | GRETD Addition |4 Agdition P sat M Sop | O S0 mamm Adest

[7] 21G/32G SI PPG Datallv c: OFF [4] Jitter Modulation Source
@ oOutput |B Emphasis |B Pattern | Error Addition | Miscl | Misc2 “ ]
sJ1 0 JEESR On |EMTNOTT RN On - I On |
_output 100 000 000 Hz 33 000 Hz | 0.000 Up-p | 0.000 Ulp-p
( | 0.000 Upp ' 5000 ppm | | | 2 |
Synthe!
Bitrate |variable [*|| 8100000 | chbits
4 Clock Source Clock to PPG
» Unitl:Slot2:MUL81000B 32G PPG ——»
Output Data @ |ON A Clock |oN d | 8 100 000 K ‘ 8.100 000 Gbit/s
Ref Clock
Level Guard OFF —>
= — Ext ATT Factor @ ‘ 5 100 000 We————
Jitter
Defined Interface @ |Variab|e |v‘ ‘ 0.000 ‘ dB AUX Input Clock Sub-rate Clock
— J— ( yso >
Amplitude B | 0.700 | Vpp 0.700‘ Vpp _ 101 250 kHz
TizeiE | oo0|v [vth v 0.000) v 52 Mode [SJ2 via MULB1000 ||
— — 3 |
Half Period Jitter @ | 0 | Frequency ‘ 10 | Hz HE
Amplitude ‘ 0.000 | Ulp-p =
( 0.000) ps pp -
100
i w I |
Delay W EII W GalBration I @ mu ‘ 0 ‘ _Jps | IJ.DDDJ o 0 Naise
—_— E
Jitter Input @ ON | D| mul S 10
J 2 ® :
E
£
s
g
<
g
g
o
0000m 0DOD7 0001 OO0 01 .

Modulation Freguency (M

55 S o Yo i BERT AUTO MEAS .I?E{ Crealer = & w) Anritsu 21 5

FIGURE 54. TURN ON EXTERNAL JITTER INPUT] BXTV /b
 Turnon SJ1landset the frequency to 10MHz anda mplitudeto O Ul p-p.

 Turnon RJ and setthe a mplitudeto O Ulp-p. Note: | t will default to Intrinsic
Limit.
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s
W ot | e BT F
foni) @I Addition | S Addition
171 216/326 51 PG [BNSSURA  c: OFF

B Output

Menu
-

B Emphasis Error Addition | Misc1 | Misc2

Application Selector

[4] Jitter Modulation Source

_ Output

100 000 000 Hz

Bitrate |variable |v| | 8.100 000 | Gbitss
Output Data® |oN |v| Clock |ON |v|
Defined Interface @ 0.000 | dB

|Var\able |v| ‘

Amplitude @ | 0.700 | Vpp | vep
Offset @ | 0.000| v [wh  |v| | v
Half Period Jitter @ | 0 ‘

o |

Delay W @ MICa[iCr=ton @ mu ‘ 0 ‘
Jitter Input @ | o mu

0.000 |

0.000 Uip-p

Stop

ol Auto s Auto
—~4— Search [N[TH Adjust

Clock Source
Unit1:Slot2:MUL810008

>
8100 000 K

AUX Input Clock

Jitter Amplitude (Ulp-p)

EIE Divide % Moduls

£ System
EI5 Streen | ST Seffings

Alarm

FIGURE 55. INITIAL JITTER SETUP

Random Jitter Calibration:

b) Onthe MP1900A BERT, select SIPPG>RIJnVBHepAyHazy
User Pattern and import the

S output

i En

o Er F
[oncr] BT Addition | Addition:
1712167326 51 pec [ERGRIRY  c: oFF

Menu |

AUTO MEAS

1100.txt pattern file.

Application Selector

[4] Jitter Modulation Source

P start | W

Il Ezschl

mAec Creator

Stop

Sj2 Mode |Sj2via MUL81000 | |

Frequencyl 10 ‘ Hz

Amplitude | 0.000 | Ulp-p
( 0.000) pspp

Clock to PPG
32G PPG —

| 8.100 000 Ghit/s
Ref Clock

1 >

>
| 8100 000 kHz

Sub-rate Clock
1/80

| 101 250 kHz

x & L w) Anritsu 5 a0

&« Ao o[ 10 Auto
~~4" Search |[N[TR Adjust

su1 el sv2 |

Test Pattern @|Data

Edit File Name 1100.Do:|

4| bits

‘v‘l Logic @ |POS |v‘

Length | W Loading...

100 000 000 Hz
| 0.000 Upp||

10 Hz

| |ssc (gl | Bus M

33 000 Hz

0.000 UIpp | 5000 ppm |

0.000 Ulp-p
|

on |0 u‘
| |

2
Synthe|

Clock Source
Unit1:Slot2:MU181000B,

>
8 100 000 ki

AUX Input Clock

Clock to PPG
32G PPG——>
8.100 000 Gbit/s

Ref Clock
1 >

| 8 100 000 kHz

a
Jitter

Sub-rate Clock

80—~
Filter | User [v|
6
HPF | OFF || pe [oFF 4! sI=0
Amplitude | 0.000 | Ulp-p ‘ 0.000‘ ps pp

&
SIPPG

RMS Convert |E-12 ‘v”

0.000 ouo'\ uirms |

0.000 000 | ps rms

Jitter Amplitude (UIp-p)

Modulation Frequency (Hz)

I Divid
== Screen

FIGURE 56. MP1900A 1100TXT PATTERN
c) Onthe MP1900A BERT, select Jitter Modulation Source

AUTO MEAS

Ll

mREC

EZSCPI
Creator

> RJ.

2
Synthe

a
Jitter

]
SIED

7
SIPPG

8
RNoise

>
I

| §p: sépHl®aosphen3Ap° %q
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T
Tl o Em Application Selector
Menu oes 2UPU! | GHEE Addition m PP

[71 21G/326 SI PFG m c: OFF

[0 o
re o] us
3
E Qutput |@® Emphasis |@ Pattern | Error Addition | Miscl | Misc2 sJ1 “ sJ2 s5C “ MR O T0 ™ w
100 000 000 Hz 10 Hz 33 000 Hz,  0.000 Ulp
Test Pattern EI‘ Data |v| Logic |POS ‘v‘ | 0.000 Up-p|| 0.000 Up-p | 5 000 ppm| | | | 2
Synthe|

Edit File Name  1100.bxt Clock Source Clock to PPG

— _‘_‘ Unit1:Slot2:MU1810008B, 32G PPG ————
Length ‘ 4| bits W Loading...

Ppe. stat | MW Stop | ¢ 1 ok

[4] Jitter Modulation Source

8 100 000 ki 8.100 000 Gbit/s

Ref Clock
>
‘ sl00000ke > )
AUX Input Clock b

Sub-rate Clock
| 1/30
>
101 250 kHz

Filter | User |
&
HPF | OFF |+ | pF|oFF [ SIER
Amplitude | 0.140 | Up-p | 17.280|pspp -
FE A SIPPG
RMS Convert |E-12 |v| | 0.009 950 Ulrms | 1.228 395 ps rms

Jitter Amplitude (Ulp-p)

Modulation Frequency (Hz)

BERT  AUTO MEAS U crsem = & ) Anritsu 21 6

FIGURE57. MP1900A RJ ADJUSTMENT

d) Onthe Keysight Scope EZJIT or Tektronix DPOJET (Jitter and Eye Tools SW) :
calibrate Random Jitter ~ for the desired data rate using the following setup files:

Keysight Scope EZJIT:

C:\GRL\ Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \HBR3_R|Pj.set
C:\GRL\ Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \HBR2_RjPj.set
C:\GRL\ Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \HBR_RjPj.set
C:\GRL\ Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \RBR_RjPj.set
Tektronix Scope DPOJET (Jitter and Eye Tools SW):

C:\ TekApplications \DPOJET\ Setups \ DisplayPort \HBR2_RjPj.set

C:\ TekApplications \DPOJET\ Setups \ DisplayPort \HBR_RjPj.set

C:\ TekApplications \DPOJET\ Setups \ DisplayPort \RBR_RjPj.set

e) Adjust RJ onthe MP1900A user interface while using  the Single function on the
EZJIT SW until R J is calibrated to the following target values:

1 RBR:8.1mUI RMS
1 HBR: 13.5mUl RMS

1 HBR2: 16.7mUlI RMS, 200mUI pk - pk (16.7 RMS x 12.0)
1 HBR3: 13mUlI RMS, 123.5mUl pk - pk ( 13 RMS x 9.5)

Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
K#da! dazal P65 ANdE DD S PRBATWOEMIBOWDT ~0 ¢y 8 ST RUE T ~ a z phl W


http://www.grlps.com/

™ 5555566665566655666556666566665566655 586 HHEHOD

Keysight Infiniium : Friday, September 20, 2019 2:02:21 PM

0.0V

-847 mV
-100ns - 600 ps 1.00 ns

B |BIILISA | SEIW Bl

Jitter

‘Graphs |Va ious

BER Bathtub (BER-Scale) Composite T1 Histogram
—— Spectral BER Bathtub T]1 Data T R1,P1 DD] m—

0.2U1 0.4U1 0.6UI 0.8UI

Source fL:Chl - Ch3 5 2 F/2 (Even/Odd) 18.0 mUL

RI Method Spectral 13 i Clock Recavery Second Order
Data Rate £.009972 Gb/s 8 51 Edge Direction Both

Pattern Length 421 18.1 mUI Measurement TIE (Phase)
THI1E-12) 195.9 mUL 18.0 mUL

Rirms,narrow 124 mUl Sl 0.0 UL

Lisd 194 muL . 18,0 mUI

FIGURE 58. HBR3 RJ MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE
Note: The RJ value inth e above example is measuredat1l 2.4muUl.

e | Edt | Verticsl | Digital

J DPOJET Plots

View  Dotas

Min pp Population Max.cc

[ 4 RJ-501, Math2 16.396mn . Wi 16.396mut 0.0000U1 0.0000U1 X
2 DJ-501, Math? 1.2638mx 0.0 1.2638muUI 1.2638mUt 0.0000U1 0.0000U1 0.0000U1
2 DDJ1, Math2 146290t 0. 0 146.29ut 146.29un 0.0000U1 0.0000U1  0.0000U1
) Hoight1, Math? 214.52mV  0.0000V 29482mv 214.62mv 0.0000V 0.0000V 0.0000V
&) PJ1, Math2 8.7835mn  0.0000LN 8.7895mul 8.7895mUt 0.0000U1 0.0000U1 0.0000U1
2 WIth@BER1, Math2 806.32mi  0.0000U 806.32muUl 806.32mUt 0.0000U1 0.0000U1 0.0000U1

| 0.0000U

FIGURE59. HBR2 RJ MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE

Note: The RJ value inth e above example is measured at 16.4muUl.
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f) Record the calibrated value forR  J.

g) Returnthe R J value onthe MP1900A BERT to zero (Note: Intrinsic Jitter Limit
will be displayed) . The value will be returned to the above calibrated value in
Step 7 .

3. Perform calibration for SJ  exep at TP1 for HBR 3 and HBR2 only. Apply the 1100.txt user
pattern and set constant clock for JMD.

a) Turnon Exton the MP1900A BERT.

il o B w Application Selector = Aulo T Ao
— (oeg OU1PY! | GRED addition |4 S Addition P st WM Sop | Q1 Shven  mwmp Adist f

|[ssc (RN evs @ mo = On |
33000 Hz  0.000 Ulpp  0.000 Ulpp
| 5000 ppm| | |

[71 21G/32G SI PPG Datal" c: OFF [4] Jitter Modulation Source

100 000 000 Hz
| 0.000 Up-p

B oOutput [B Emphasis [B Pattern | Error Addition |Miscl | Misc2

_Output

P |
Synthel

Bitrate Variable [*]| &.100000] cbitis
b w18 4 Clock Source Clock to PPG

) : ) ) ,  Unitl:Slot2:MU181000 32G PPG —————>

Output Data @ |ON 4 Clock |on \d ‘ 8100 000 K ‘ £.100 000 Gbitls ——————*
Ref Clock
Level Guard B OFF N
Ext ATT Factor @ | AR S— ‘;

————— — itter

Defined Interface ® |Variab\e |" | 0.000 ‘ dB AUX Input Clock Sub-rate Glock .

1/80 »

Amplitude @ | 0.7001 Vpp [ 0700 Vpp _ ‘ 101250 kmﬁ—’
Offset @ | u.uuu‘\ v [wen ‘v‘ | 0.000]

<

S12 Mode |51z via MULB1000 | ¥ |

T |
SIED

Half Period Jitter @ | 0} Frequemcy“ 10 | Hz
Amplitude ‘ 0.000 | Ulp-p g
( 0.000) ps p-p
Delay W I | il o I . mul | 01 ps | D.ﬂ\]\]‘l Nos‘se ;

Jitter Input @ ON ‘ nj‘ mul

er Amplitude (UIp

=

System EZSCH
Alarm AUTO MEAS | ggec Creator

FIGURE 60. MP1900A SJgixep SETTING FOR HBR3 AND HBR2

b) Set the DSG815 Frequency to 297 MHz and Level to -110dBm (Minimum
amplitude output )

RIGOL L0
Fraquency

LF
297.000 000 00  warz —— N8

FIGURE 61. DSG815 SJrixep ADJUSTMENT EXAMPLE FOR HBR3 AND HBR2

c) Onthe Scope, use the HBR2_RjPj.set configuration to calibrate the Sinusoidal
Jitter.
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d) Adjust the HIGH FREQ SINE JITTER a mplitude onthe = MP1900A BERT while using
the Single function onthe Scope SW to calibrate Pj to the following target

values:
1 RBR:NA
1 HBR: NA

1 HBR2: 80muUl
1 HBRS3: 130muUl

Keysight Infiniium : Friday, September 20, 2019 2:04:33 PM

5 re,? a.rk.MatI.'l Analyzé

Waveform Window 1

1

H@pR12mv/ |pov

[I1]]

847 mv
0.0V

-847 mV
-1.00 ns -800 ps 1.00 ns
@00ps/ |pos

W |EJILSA | SE3W B

Jitter
LTy S T P e e U ek ey e e Szt Y 11
(Graphs | various Yo

BER Bathtub (BER-Scale) Composite TJ Histogram

Spectral BER Bathtub TJ Data R1,P] =

; DD] m—

0.2U1 0.4UI 0.6UI 0.8UL 1UI -100.0 mUI  -50.00 mul 0.0 UI 50.00 mUI  100.0 mUI

Source f1:Chl - Ch3 Transiti 5 M F/2 (Even/Odd) 1 mUI
RJ Method Spectral PJrms 35.5 mUL Clodk Recovery Second Order
Data Rate 8.009973 Gb/s PSS . 9%02mut S s i Edge Direction Both

Pattern Length 4({2%) Dilpp 18.1 mul Measurement TIE {Phase)
TH1E-12) 281.5 mUL DCD 18.1 mUL

Rlrms,narrow 124 mUl ISIpp 0.0 UL

DI5sE 104.1 mUI DDPWS 181 mUL

FIGURE 62. HBR3 SJrixep MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE (NOT SHOWING TARGET
80MmUI)
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File  Edt Vertical | Digital

J DPOJET Plots

Mean Std Dev Max Min p-p Population  Max.cc Mincc
O TIGBERY, Math? | 162.07mUN | 0.000001 | 182.07mUt | 18207mU1 | 0000001 |1 | 0,000001 | 0,000001 |
+) RJ-001, Math2 6.2427m1  0.0000U 6.2427muUt 6.2427muUI 0.0000U1 1 0.0000U1 0,00000
&) DJ-051, Math2 93.886mn  0.000001  93.886mUl 93.086muI 0.0000U1 0.000001 0000001
+ DDJ1, Math2 0.0000U1 0.0000U 0.0000U1 0.0000U 0.0000U1 0.0000U 0,0000L1
+) Holght1, Math2 208.90mV 0.0000V  208.90mV 208.90mV 0.0000V 0,0000v 00000V
+ PJ1, Math2 103. NIHL' 0.0000U 103.77mut 103.77mUl 0.0000U1 0.0000U1 0.,0000L1
+) WIGth@BERY, Math?  832.77mUl  0.0000U1  832.77mUt 832.77mu1 0.0000U 0000001 0.0000U1

FIGURE 63. HBR2 SJrxep MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE (NOT SHOWING TARGET
80MUI)

e) Record the calibrated value for SJ FIXED-

f) Returnthe Level valueonthe DSG815to -110dBm. The value will be returned to
the above calibrated value in Step 7

4. Perform calibration for SJ  sweep for each frequency at T P1 Set constant clock for JIMD.

Table 4-16: RBR TP3 Jitter Component Settings? b

Frequency (SJ) TJ ISl RJims Approximate SJ
(MHz) (mUl) {mul) (mUl) (mUl)
2 1648 570 8.1 981
10 778 111
20 747 80

a. See DP 1.4a, Figure 3-31.
b. This table does not account for crosstalk-injected jitfer.

Table 4-11: HBR TP3_EQ Jitter Component Settings?

Frequency (SJ) TJ I1S1 RJims Approximate
(MHz) (mul) (mu1) (mul) SJsweep
(mUl)
2 1227 161 135 904
10 548 225
20 505 182
100 491 168

a. See DP 1 4a, Figure 3-30.

Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
K#da! dazal Pb35 ANdED DS PBBATOEMBOWDIT ~0 ¢y & § T P

el
%
8,
QJ/
Ny
<
S
=)
£
g


http://www.grlps.com/

@ SR

Table 4-9: HBR2 TP3_EQ Jitter Component Settings?

Frequency TJ ISl Rdims Approximate SJrixeD Crosstalk?
(sJ) (mUI) (mul) (muI) SJsweep at 297MHz (mu1y
(MHz) (mUI) (mul)
2 1026 220 167 505 80 20
10 636 116
20 624 104
100 620 100

a. See DP 1 4a, Figure 3-29.

b. Crosstalk jitter of 20mUI is assumed (not calibrated on the test fixture) to be generated from the fixed-amount aggressors.

Table 4-6: HBR3 TP3_CTLE Jitter Component Settings®

Frequency TJ Isi® Rlmms Approximate SJrxep Crosstalk®
(sJ) (mu1) (muI) (mun) SJsweep at 297TMHz* (mun)
{MHz) (mUI) (mu1)
2 620 240 13 1013 130 20
10 137
20 109
100 100

bbHHHHHHHHHHHHHHHHHHEHHHHHHHHHHH6H6H6H5H5H5HH bBiIWD HHHHHMH!

FIGURE 64 . JITTER COMPONENT SETTINGS FROM CTS

a) Onthe MP1900A BERT, turn on SINE JITTER.
m%% Rprut @% E’biu’un m
’[7] 21G/32G SI PPG c: OFF

Application Selector M1t Auto i

Menu - [OHID Adjust

P Stat | M. Stop

S, Auto
-Qll Search

[4] Jitter Modulation Source

ET on [N O IO On 1= w

10Hz 33000 Hz | 0.000 Uip-p| 0.000 Up-p
Test Pattern B| Data ‘vl Logic B POS ‘v‘ S el {| 1 |
Synthe|
Edit File Name  1100.bxt Clock Source Clock to PPG
> Unitlsiot2:MU1810008 | 326G PPG ———————>
Length | 4| bits W Loading... 8100 000 k £.100 000 Gbit/s
Ref Clock
| >
8 100 000 kHz &
AUX Input Clock e=r
= Sub-rate Clock
| Yo >
| ———
o e
Frequency | 100 000 000 | He
s |
SIED

Amplitude ‘ 0.000 ‘ Ulp-p

( 0.000] ps p-p

40000

itter Amplitude (Ul

0ol 001 01
Modulation Frequency (Ml

EIE] Divide | %  Module

[‘] EZSCPI
=I5 Screen T Setfings

AUTO MEAS .uf: Creator

X 2 [ «) Anritsu 22 o

FIGURE 65. MP1900A SJsueer ADJUSTMENT

b) Adjust the SINE JI TTER amplitude onthe MP1900A BERT while using the Single
function o n the Scope SW to calibrate Pjto the target values.
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File Control Setup Display Tri‘g_ r‘ME:as‘ure,n'M‘a‘rl;c. Math .Anal.yze Utilities Demos Hei[‘)”

847 mv
0.0V
200 ps 600 ps 800 ps

lo.os

BER Bathtub (BER: Composite TJ Histogram
Spectral BER Bathtub T1 Data . RI,P] ® DD) m—

0.2U1 0.4UI 0.6UL 0.8UI 1UI -100.0 muU. 100.0 muI

Source a 2020685 M F/2 (Even/Odd)  17.9 mUI

R Method e 55.1 mUL Clock Recovery  Second Order
Data Rate 99974 PISS 143.3 mUl | Edge Direction  Both

Pattern Length DDJpp 17.9 mUL Measurement  TIE (Phase)
TILE12 DCD 17.9 mUL

Rlrms,narrow 125 mut TSipp aour

DIss 1568 mUI DDPWS 17.9 mUL

FIGURE 66. HBR3 SJsweer MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE

Note: Inth e above example, PJis measuredatl 43.3muUl.

File | Edit | cal | Digital | He Trg | Display | Curs Measure | Mask | Math | N | A e | Utilities | Help n
) DPOJET Plots
g | bl T

desel GEGET M R S9RC

View Details

Description Mean Std Dev Max Min p-p Population Max-cc Min-cc
L

(# RJ-561, Math2 7.1727muUl  0.0000U1  7.1727mUl 7.1727mUl 0.0000UI 0.0000UI  0.0000UI
(# DJ-561, Math2 102.19muUl  0.0000U1  102.19mUl 102.18mUl 0.0000U1 0.0000UI  0.0000UI
(* DDJ1, Math2 0.0000U1  0.0000UI  0.0000UI 0.0000UI 0.0000UI 0.0000UI  0.0000UI
(+ Height1, Math2 207.17mV  0.0000V 207.47mV 207.47mV 0.0000V 0.0000V 0.0000V
118.18mul Iﬂ.ﬂﬂﬂﬂu\ 118.18mul 118.18mul 0.0000UI 0.0000UI  0.0000UI

813.49mul 813.49mul 0.0000U1 0.0000UI  0.0000UI

FIGURE 67. HBR2 SJsweer MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE

Note: Inth e above example, PJ is measured at 118.2mUI.
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5. Set up the equipment for TP3 calibration.
value s specified in the CTS for HBR , HBR2 and HBR3 respectively. Apply the PRBS7
, CP2520 for HBR2 or TPS4 for HBR3 . Set the clock recovery of the

test pattern for HBR

JMD to 2 "™ Order as described in
and calibrate the I1SI at TP3

Note: Ensure that adequate ISl at TP3_EQ (for HBR
achieved by the ISI generator

Note: Actual ISI calibration results may vary depending on cables and adapters used
. Additional cables and adapters may be needed to achieve a
-5% of the target value. It is recommended to capture

the physical setup

calibration value that is within +/

Measure the ISl at TP3_EQ to the target ISI

the CTS. For RBR, apply the PRBS7 _X2 test pattern
without equalization

, HBR2 and HBR3) or TP3 (for RBR) is
being used as required in the CTS.

in

the screenshot of the calibrated I1SI and keep it with the test results for future

reference.

RBR ISI Procedure

HBR ISI Procedure

HBR2 ISI Procedure

HBR3 ISI Procedure

On MP1900A > SI PPG
> Pattern

On MP1900A > SI PPG
> Pattern :

On MP1900A > SI PPG >
Pattern :

On MP1900A > SI PPG >
Pattern :

A Pattern = A Pattern = A Pattern = Data A Pattern = Data
PRBS7_X2 PRBS7 File = Anritsu File = Anritsu
(Double " DisplayPort Sink DisplayPort Sink
Pattern) A 8z;gl#5 on Test Test

A Outputs ' 1.4HBR2_Compl 1.4HBR3_TPSA4t
On/pOff - on On Scope : iance_2520bits_ xt.

On Scope: A Recall Scope ) Patternl. txt. A Outputs
pe: setup file to A Outputs On/Off : On

A Recall Scope apply TP3_EQ On/Off : On On Scope -
setup file to filter and make On Scope ] pe -
make DDJ DDJ pe - A Recall Scope
measurements: measurements: A Recall Scope setup file to

) ) setup file to apply TP3_EQ

Eor KS Scope: Eor KS Scope: apply TP3_EQ filter and make
CAGRL\ Agilent \ CA\GRL\ Agilent \ ‘;'D'tgjr and make zg;suremems_
Setup \ Anritsu Setup \ Anritsu measurements: '
DisplayPort DisplayPort ' For KS Scope:
Sink Test Sink Test For KS Scope: <C:\GRL\ Agilent
1.ARBR_PLL_Ey 1.AHBR_PLL_Ey <C:\ GRL\ Agilent \ Setup \ Anritsu
e.set> e.set> \ Setup \ Anritsu DisplayPort Sink
For Tek Scope: For Tek Scope: DisplayPort Sink Test

. X i X Test 1.AHBR3_PLL_E
<C:\ TekApplicat <C:\ TekApplicat 1 AHBR? PLL E eset>
ions\ DPOJET\ S ions\ DPOJET\ S e T ye.
etups \ DisplayP etups \ DisplayP ye. For Tek Scope:
ort\RBR_PLL_E ort\HBR_PLL_E For Tek Scope: <C:\TekApplicat
ye.set> ye.set> <C:\TekApplicat ions\DPOJET\ Se

" ) < . ions\DPOJET\ Se tups \ DisplayPor

A E%ro'l' Jeé(TScope. A E%ro'l' Jeé(TScope. tups \ DisplayPor t\HBR3_PLL_Ey

t\HBR2_PLL_Ey e.set>
Sequence Sequence eset> )
menu: Single menu: Single ) ' A For Tek Scope:
A Measure ISI = A Measure ISI = A E(;rc;l:]eéTScope: gep?ij]—ge
570mUl +/ - 5% 161mUl +/- 5% quence
Sequence menu: Single
Aacwmpbhal ghb: séphlBashén3Ap° %q apoygph
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A Capture and A Capture and menu: Single A Measure ISI =
save scope save scope A Measure ISI = 240mUl +/ -5%
screenshot for screenshot for 220muUl +/ -5% .

. . A Capture and
compliance compliance "
A Capture and save scope
records records
save scope screenshot for
screenshot for compliance
compliance records
records

Application Selector

it oupu = e IISER
Mess) ~*PY' @A Addition [EEAddition

[7]1 21G/32G SI PPG Datal|Y c: OFF

A o Auta 21 Auto i
Menu Phe. Start By stop 79‘\1 Search | @HIID Adjust f

[4] Jitter Modulation Source

0 ss2 | | |ssc el Bus u GV OnJI=T On |
10 Hz | 33000 He | 0.000 Ulp-p| 0.000 Ulp-p
| 0.000Ulp-p | 5000 ppm | | | [

Clock to PPG
32G PPG ——

‘ 8.100 000 Gbit/s

Test Pattern Ell Data |Y| Logic IB‘POS |v‘

2
Synthe

I Edit File Name  HBR3_TPS4.txt I Clock Source

Unit1:Slot2:MU1810008,
8 100 000 ki

|

Length | 2520 bits

Ref Clock
gpg—————————>
‘ 8100 000 kHz
AUX Input Clock e
LSS Sub-rate Clock

1/80 >
—_—
‘ 101 250 kHz

Frequency | 100 000 000 | He

5
SIED
Amplitude | 0.000 | Ulp-p
[ 0.000) ps p-p -
SIPPG
10000
8
~1000 Noise

d
I

itter Amplitude (Ulp-p,

] ezsce

CIE) Divide | %  Module System
mAgc Creator

== Screen | 0T Seffings Alarm

FIGURE 68. MP1900A HBR3 IS| SETUP EXAMPLE
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QGIES,

ot

847 mv
0.0V

-847 mV
600 ps 800 ps 1.00 ns

el B e L s
Graphs | various 0|

BER Bathtub (BER-Scale) Composite TJ Histogram
—— Spectral Tailfit BER Bathtub T] Data T i R,P] DD) m—

[

0.2U1 0.4UL 0.6UI 0.8U1 -100.0 mU; 100.0 mul

Source fL:Chl - Ch3 ansitions | DDPWS 69.2 mUI

RJ Method Tail Fit F/2 (Even/Odd) 2.9 mUl

Data Rate 8.099975 Gb/s 1474 mUL Clock Recovery Second Order
Pattern Length 127 (2™-1) 69.2 mUL Edge Direction Both
TI(1E-12) 367.4 mUL 9.9 mUl Measurement TIE (Phase)
Rlrms 126 mUL 56.8 mUL

Di&& 189.8 mUI 3.0 mUl

FIGURE 69. HBR3 ISI MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE
Note: The ISl value inth e above example is measured at  69.2muUl.

Filz | Edit al | ey | = e | Mask | Math alyze | Ltilties | Halp n
<) DPOJET Plots
EIEEEN R P

altage

View Details

Max Min p-p Population Max-cc Min-cc

4ull - 39.842mUl - 139.33mUI -157.27muUl 296.60mUI 639069 250.50mUl -263.15muUl
(# TJ@BER1, Math2 313.26mUl  0.0000U1  313.26mUl 313.26mul 0.0000U1 1 0.0000U1  0.0000U1
(# PJ1, Math2 4.7358mUI  0.0000UI 4.7358mUI 4.7358muUl 0.0000U1 0.0000U1 0.0000U1
(# RJ-G81, Math2 9.0212mUl  0.0000U1  9.0212mUI 9.0212mul 0.0000U1 0.0000U1  D.0000UL
[+ DJ-6d1, Math2 210.30mUl  0.0000U1  210.30mUI 210.30mul 0.0000U1I 0.0000U1  0.0000U1
(&) Height1, Math2 156.19mY  0.0000v 156.19mVy 156.19m\y 0.0000v 0.0000v 0.0000v
(* Width@BER1, Math2 686.74mUl  0.0000U1 686.74mUI 686.74muUl 0.0000U1 0.0000U1 0.0000U1

FIGURE 70. HBR2 IS| MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE

Note: The ISl value inth e above example is measured at 217mUl.
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Note: Itis recommended to capture and save the screenshot of the scope measurement to
demonstrate that the proper value has been achieved.

Note: To achieve the best measurements on the scope, ensure that its vertical signals are
properly scaled without clipping before applying the Chl - Ch3 function and Equalization.

6. Onthe MP1900A BERT, make sure that the test pattern is set to PRBS7_X2 (Double
Pattern for RBR), PRBS7 (for HBR), CP2520 (for HBR2 ) and TPS4 (for HBR3) from the
previous step . In case the pattern has been changed, re - select as follows:

a) For HBR3, select the User Pattern and import HBR3_TPS4.txt from the DisplayPort
folder. For RBR, select PRBS7_X2, while for HBR, select PRBS7 and for HBR2 select
HBR2_Compliance_2520bits_Patternl. txt from the Pattern menu.

Tl A Em Application Selectar = Ao T Aubo
el o (ITors UV | GREn Addition |3 W start | By Stop | O So, | o At

"
[71 21G/32G S| PPG Datal|v c: OFF [4] Jitter Modulation Source

- ~
LI Ton [FER ssc (gl (eus il r QRN e NN
- e 10 HZ | 23000 Hz 0.000 Uip-p|  0.000 Ulp-p

Test Pattern @ Data |*| Logem|Pos |v| | (| 1 |

0.000 Uipp/| 5000 ppm |

2
Synthe|

| ecit Fie Name  HER3 TPSAb |

Clock Source Clock to PPG
— UnifL:Slot2:MU1810008 | 326 PPG ———>
Length | 2520/ bits W Loading... 8 100 000 kHe 8.100 000 Gbit/s
Ref Clock
| Y
—
2100 000 kHz
AUX Input Clock =
L Sub-rate Clock
| ygo >
s 101 250 kHz
Frequency | 100 000 000 | He
B 5
- SIED
Amplitude | 0.000 | Ulp-p
( 0.000) ps p-p

10000

S0 ovice | [ Mogute, | [ @ 255" BERT AUTO MEAS .I?({ raalar = & W) Anritsu 2; s

FIGURE 71 HBR3 COMPLIANCE EYE PATTERN SETUP EXAMPLE

7. Onthe MP1900A BERT, enable ISI, RJ, SJ rixen, SJIsweer, and SSC.
a) ISlis achieved in Step5 .
b) Returnthe Ampl itude of RJ (RANDOM JITTER)to the value calibrated in Step 2

c) For HBR2, return the Ampl itude of SJ rxeo (HIGH FREQ SINE JITTER) t 0 the value
calibrated in Step 3

d) Turnon SJ sweer (SINE JITTER) as calibrated in Step 4
e) Turn on SSC with 3 3kHz frequency and 5000ppm with a triangle profile.
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Tl A En
Menu - fonisd) Ouiput | GHFT Addition |

[71 21G/32G SI PPG DatallY c: OFF [4] Jitter Modulation Source

Application Selector P Start W Stop _“‘ x

B Output |® Emphasis |B Pattern |Error Addition | Miscl | Misc2

10 H
0.000 Up-p|| 5000 ppm |

Clock Source Clock to PPG
g 2 e
> Umtl.SIutZ.MUIBIOODB’_ | 32G PPG

Length | 2 520\ bits W Loading... g 100 000 kHz 8.100 D00 Ghit/s

Ref Clock
1/1 >

I
‘ 8 100 000 kiz -l
Jitter
AUX Input Clock Sub-rate Clock
180 >
. 5

Test Pattern @ Data |v\ Logic @ POS |v|

2
Synthe

Edit File Name  HBR3_TPS4.txt

. P
Frequency | 100 000 000 | He
— &
S SIED
Amplitude | 0.000 | Ulp-p
[ 0.000) ps p-p

BERT  AUTO MEAS e =l & @) Anritsu 2 s

FIGURE 72. ALL STRESSES ENABLED EXCEPT CROSSTALK FOR HBR3

8. Perform calibration at TP3_EQ for the MP1900A Amplitude tor each the target Eye
Height of 1 50mV for HBR , 100.0mV without crosstalk for HBR2 or 50mV without
crosstalk for HBR3 . Set the 2 ™ order clock recovery function for JMD as described in
the DP specification.

a) Onthe Keysight or Tektronix Scope, acquire and analyze the signal using the
following setup files  for each data rate

For Keysight Scope:

1 CA\GRL Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \HBR3_RjPj.set
1 C:AGRL Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \HBR2_RjPj.set
1 C:AGRL Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \HBR_RjPj.set
1 C:AGRL Agilent \ Setup \ Anritsu Displa yPort Sink Test 1.4 \RBR_RjPj.set
For Tektronix Scope:

1 C:ATekApplications \DPOJET\ Setups \ DisplayPort \HBR2_PLL_Eye.set

1 C:\TekApplications \DPOJET\ Setups \ DisplayPort \HBR_PLL_Eye.set

1 C:\TekApplications \DPOJET\ Setups \ DisplayPort \RBR_PLL_Eye.set

b) Select SI PPG > Output onthe MP1900A BERT and adjust the DATA Amplitude while
using the Single function o n the Infiniium Software to measure the Eye Height to
the following target values

1 RBR:56mV (+/ - 3%)
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1 HBR: 160mV (+/ - 3%)
1 HBR2: 100mV (+/- 3%)
1 HBR3: 50mV (+/ - 3%)

Note: To achieve a repeatable Eye Opening measurement, ¢
2mUl with the JMD. Measure the vertical Eye H

g,
H T
[ON[T Addition

J Mdiﬁnn '

Menu - o Output

it Y
[oH LT

[71 21G/32G SI PPG Datal|v c: OFF
I -

e e
Error Addition | Miscl | Misc2

Application Selector

Py Start

[4] Jitter Modulation Source

F6HhHHEHHHHEHHHEEHHHEHEHHEHHHEEHHHEEHHEHHBHEH DB E bBIED HHHHHD

apture a minimum of

eight as described in the CTS.

24 Auto

2
[ON[T Adjust 5

Wn., Stop

=7, Auto
70.|l Search

Delay IBI W GETbration I . mul |

Jitter Input @ m

o Oes

-

Bitrate variable |*] | 8.100 000 | Ghitis

Output Data ‘:ON ‘v\ clock ‘:ON ‘v\

Level Guard @ oF Ext ATT Factor @
Defined Interface @ Variable M [ o000 e
Amplitude © \ o.aao'| Vpp hoaso| Vep
Offset @ A \ 0.000| v (vth |v] 0.000] v
Half Period Jitter @ ‘7n|

0.000 |

0 ‘ mul

0 Hz

sJ2 |
1
| oc.000upp 5000 ppm| | | \

=X o EmUo I on =N on |

33 000 Hz| 0.000 Ulp-p|| 0.140 Ulp-p

Fa |
Synthef

Clock Source
Unitl:Slot2:MU1810008.

|
3100 000 K

AUX Input Clock

Clock to PPG
32GPPG——— >

| 8.100 000 Gbit/s

Ref Clock
11 >

| 8100 000 kHz

4
Jitter

Frequency ‘

Jitter Amplitude: (Ulp-p)

0001 0.01

100 000 000 | He

Sub-rate Clock
g >

| 101 250 kHz

B 1
it 3 SIED §
Amplitude | 0.150 | Ulp-p
( 18.510) ps p-p -
SIPPG
10000
8 1
Noise Jf

EI.
_[S]

Modulation Freguency (MH7

Module

Divide | %
B Seftings

Sereen L

mf S

i
==

BERT

AUTO MEAS

FIGURE 73. HBR3 EYE HEIGHT ADJUSTMENT EXAMPLE
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LOGIES, | =

.o : \’_SH_?_

80.0 mV
40.0 mV
0.ov
i -40.0 mV
WY i : 0.0 mv
-120 mV
-160 mV
-400 ns 100 ns 200 ns 300 ns 500 ns 2
160 mV
120 mVv
Real-Time Eye - " i | 0.0 my
2.02228 MUL - = - - - . .0 mV
1 Wfms 40.0 mv
0.o0v
-40.0 mV
0.0 mV
-120 mV
-160 mV

f2

Results (Measure All Edges)
Measurements - | Jitter Results
Measurement Source N ansitions 1019099 M

© Eye width(] 89.12061 ps 89.12061 ps 89.12061 ps 9. RJ Method Jrme 49.1 mUt

9 Eye height{f2 117.2 mV. 117.2 mV 1172 mV . Data Rate 8.099978 Gb/s PSS 124.3 mUL

8 Vppus) 19237 mV 19237 mV. iL mv z Pattern Length 127 (2-1) DDJpp 706 mUl

© Data TIE(f2) -91.9 mUl 283 pUl -1552 mUL A TIE-12) 367.9 mUL DCD 59 mUl
Rirms, 9 mul ISlpp 686 mUl
DISS 1719 mul DDPWS 244 mul

Jitter and Eye Diagram Analysis Tools

MATHz | ¥ | O eyl View  Datails
Description Mean Std Dev Max Min pp Population Max-cc Min-cc
L]
[+ TIE1, Math2 128.35ull  132.86mUI 379.02mul -405.88mUl 784.90mUl 637474 250.78mUl -279.18mul
(* TJ@BER1, Math2 1.1982u1 0.0000UI 1.1982U1 1198201 0.0000U1 1 0.0000U1 0.0000U1
(* PJ1, Math2 618.22muUl  0.0000UI 618.22mul 618.22mul 0.0000U1 0.0000U1 0.0000U1
(] RJ-5651, Math2 58.955mUl  0.0000U1 58.955mUI 58.955mul 0.0000UI 0.0000U1  0.0000UI
(] DJ-5651, Math2 541,99muUl  0.0000UI 541.91mul 541.91mul 0.0000U1 0.0000U1 0.0000U1
[+ Height1, Math2 0.0000v 99.941mV 99.941mV 0.0000V 0.0000V 0.0000V
[+ Width@BER1, Math2 0.0000UI 0.0000uI 0.0000uI 0.0000U1 0.0000U1 0.0000U1 0.0000U1

FIGURE 75. HBR2 EYE HEIGHT MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE
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9. On the Scope, apply anon - phase aligned crosstalk aggressor signal to Ch2-Ch4 for all
data rates . Use the D24.3 pattern and set the Differential amplitude to 800mV for the
crosstalk signal.  Adjust the crosstalk signal Amplitude to reach the  target value for
the appropr iate link rate.

Note: The Edge r ate of the crosstalk signal is set to 130ps (20/80) measured at TP3

Note : Crosstalk amplitude is dependent on the receptacle fixture being used . Refer to
the respective manufacturer  for details.

a) Select SIPPG > Data2 (Second channel) onthe MP1900A BERT and set the test
pattern as 1100.txt.

Tl i Em Application Selector
Menu — P Output BRITH Addition |

[7] 216/326 51 PPE c: OFF [4] fitter Modulation Source

© Output |@ Emphasis |@ Pattern [Error Addition |Miscl | Misc2 ‘ 0
ss2 | ssc (el Bus u Rl Ext w
10Hz 33000 Hz 0.000 Up-p| 0.140 Ulp-p
' 0.000Upp| 5000 ppm| | |

Test Pattern @ Data |v| Logic @ POS ‘vl

2
Synthe

I Edit File Name  1100.txt I

Clock Source Clock to PPG
> Unitl:Slot2:MU1310008 ‘ 32G PPG ———————>
Length \ 4| bits N Loading... 8100 000 ki £.100 000 Gbit/s
: Ref Clock
‘ >
8 100 000 kHz F
AUX Input Clock il
nput Loc Sub-rate Clock
‘ o>
LR T
Frequency | 100 000 000 | He
- 1]
S SIED
Amplitude | 0.150 | Ulp-p

| 18.510) ps p-p

BERT AUTO MEAS .[?E]c reanr = I W) Anritsu o5 16

FIGURE 76. CROSSTALK PATTERN SETTING

b) Adjustthe DATA Amplitude while using the Single function on the Infiniium
software to measure Voltage pk-pk to the following target values:

1 RBR:138mV +/ - 2%
I HBR:450mV +/ - 2%
1 HBR2: 300mV +/ - 2%
 HBR3: 300mV +/ - 2%
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FIGURE 77. HBR3 EYE HEIGHT MEASUREMENT WITH CROSSTALK ADJUSTMENT

FIGURE 78. HBR3 CROSSTALK MEASUREMENT ON KEYSIGHT SCOPE
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