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[Note:
For UHBRXx (originally the DP2.1)
UHBRXx stands for UHBR20(20G bps), UHBR13.5(13.5G bps), UHBR10(10G bps)]

This User Guide & MOI describe s the procedures to perform DisplayPort 2.1PHY CTS
UHBRx Sink (or Receiver ) calibration and tests of the VESA DisplayPort Logo Compliance
Program using the Anritsu MP1900A BERT and High Performance Real -Time Oscilloscope s
in conformance with the DisplayPort 2.1 PHY Compliance Test Specification (CTS). Sink

tests are required to qualify a Sink product or silicon building block for Logo certification

and listing on the DP Integrators List.

This User Guide & MOI explains how to set up and use the GRL- DP21- SINK- AN software to
automate receiver calibration and compliance test ing for DisplayPort 2.1 PHY CTS UHBRx
Sink conformance . The GRL- DP21- SINK- AN software is used with the  Anritsu MP1900A
BERT for test ing DisplayPort 2.1 UHBRXxreceivers per the Jitter Tolerance requirements of

the DisplayPort 2.1 PHY CTS and DisplayPort over USB Type -C® CTS respectively .

The GRL-DP21- SINK- AN software automates stressed signal calibration and jitter

tolerance testing at  the following DisplayPort data rates &% UHBR10 (10.0 Gbit/s per lane)
UHBR13.5 (13.5 Gbit/s per lane) & UHBR20 (20.0 Gbhit/s per lane) and supports USB Type-C
and standard DisplayPort sink device -under -y p Ay A B j. Poy |inRyfaining, compliance,

and margin testing through DPCD registers , the software provides automation control

using a compatible DisplayPort AUX controller.

The following are the main topics covered by thi s User Guide & MOI:
1. Equipment required for  calibration and testing.
2. GRL-DP21- SINK- AN software setup for calibration and test automation .
3. Manual DisplayPort 2.1 PHY CTS UHBRX Sink calibration and test  methodology .
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TABLE 1L EQUIPMENT REQUIREMENTS ASYSTEMS

System Qty. Description Key Specification
Requirement
GRL-DP21- 1| GRL Platform Solutions  DisplayPort 2.1 PHY CTS UHBRXx Sink Compliance
SINK- AN Calibration & Test Automation Software for the Anritsu  MP1900A BERT A

www.grlps.com _ (Support 3 Download Center)
b with Node Locked License to single Oscilloscope/PC OS

Anritsu 1| MP1900A Signal Quality Analyzer, with following I Option STR for stress
MP1900A modules: generation
BERT 9 MU181000A/B 12.5 GHz Synthesizer 1 Proper test patterns @

T MU181500B Jitter Modulation Source

T MU195020A 21G/32G bit/s Sl Pulse
Pattern Generator

T MU195050A Noise Generator

Real-time 1| Keysight (InfiniiSim /EZ -JIT / Serial Data > 16 GHz bandwidth [
Oscilloscope Analysis / Serial Data Equalization) Oscilloscope
bl

Or

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

@ MP1900A DisplayPort patterns are distributed with GRL- DP21- SINK- AN software and are installed during
installation process.

Bl Infiniium / DPOJET setup files and SDLA filters are distributed with the GRL- DP21- SINK- AN software and are
installed during installation process.

@ For UHBR13.5/ UHBR20 data rates , at least 21 GHz of oscil loscope bandwidth is required .

TABLE 2. EQUIPMENT REQUIREMENTS IAACCESSORIES

Accessory Qty. Description Key Specification Requirement
TP1Plug Test 1| Test Point 1 Full Size/Enhanced Luxshare -ICT TFDP-V22PA
Fixture Displa yPort Plug Test Fix ture
1| Test Point 1 DisplayPort USB Wilder DPC - TPA- P, 640-0800 - 000
Type- C Plug Test Fixture Or
Luxshare - ICT LL- USBC- TPA- 8P
1| Test Point 1 Standard/ Mini Wilder ENH - DP-TPA-V2.1-B-P, 640-
DisplayPort Plug Test Fixture 1052- 000
Or
Wilder ENH - MDP-TPA-V2.1-B-P, 640 -
1045-000
Or
Luxshare - ICT TFDP- m21PA
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Accessory Qty. Description Key Specification Requirement
TP3 Channel 2 | Test Point 3 Full Size/Enhanced Luxshare - ICT TFDP-V22RA
Components Displa yPort Receptacle Test

Fixture
2 | Test Point 3 DisplayPort USB Wilder DPC - TPA- R, 640-0801- 000
Type- C Receptacle Test Fixture Or
Luxshare - ICT LL- USBC- TPA- 8R
2 | Test Point 3 Standard/Mini Wilder ENH -DP-TPA-V2.1-B-R, 640 -
DisplayPort Receptacle Test 1053- 000
Fixture Or
Wilder ENH - MDP-TPA-V2.1- B-R, 640 -
1046- 000
Or
Luxshare - ICT TFDP- m21RA
TP3 Fixed ISI 1| Test Point 3 Fixed ISI Board Wild River Technology ISI-USB4 Loss
Trace Modeling Platform Set
TP3 Test 1| 2 mUSB Type -C Cable Insertion Loss -115 dB at 5 GHz
Cables 1] 0.8 m USB Type - C Cable Insertion Loss -6.2 dB at 6.75 GHz
1| 0.8 mUSB Type -C Cable Insertion Loss -7.5dB at 10 GHz
1| 2 m Standard/Mini DisplayPort Insertion Loss -8.5 dB at 5 GHz
Cable
1| 0.8 m Standard/Mini DisplayPort Insertion Loss -9.8 dB at 6.75 GHz
Cable
1| 0.8 m Standard/Mini DisplayPort Insertion Loss -7.5dB at 10 GHz
Cable
DisplayPort 1 | DisplayPort USB Type -C Mode Wilder DPC - TPA- CB, 640-0802 - 000
Control Board Control Board
DisplayPort 1 | Compatible vendor specific AUX For link training and error detection
AUX Controller controller
RF Signal 1| As external crosstalk source Rigol DSG3000B Series recommended
Generator
Cable Deskew 1| Anritsu Splitter K241B
Fixture
DC Block 2 Bandwidth of at least 33 GHz
+4 RF Splitter 2 | Anritsu AN44182A 4 -Way Power
Divider or equivalent
Computer 1| Laptop or Desktop PC Windows 7+ OS

For automation control (running GRL -
DP21- SINK- AN software)
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Note : Cable connector type and length requirements may vary according to the lab setup
and the dimensions of the DUT board. Table below is a recommended list. Please also
refer to the respective manufacturer for detailed cabling recommendations related to
DisplayPort 2.1 .

TABLE 3. EQUIPMENT REQUIREMENTS ACONNECTION CABLES

Connection Cable Qty. Key Specification Requirement
MU181000A/B to MU181500B 1| Anritsu J1624A SMA-SMA cable (0.3 m)
MU181500B to MU195020A 1| Anritsu J1624A SMA-SMA cable (0.3 m)
MU195020A to MU195050A 1 pair Anritsu  J1746A K-K skew matched pair

short semirigid cable

Phase Matched + 5° at40 GHz

Matched Cable Pairs 6 Insertion Loss 1 dB maximum in 10 GHz
RPGC-2.92 Jack to SMP Jack 4 | Rosenberger 02K119 - KOOE3
JTAG Ribbon Cable 1 Eor connecting AUX controller and test
fixture
Software Source

VISA Software is required to be installed on the control PC
running GRL - DP21- SINK- AN software. GRL Platform Solutions 0yH
software framework has been tested to work with all three

VISA (Virtual versions of VISA available on the Market:

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

Architecture) API . i ) .

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

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

Anritsu High - Speed Serial Data Test Software A Mainframe
MX190000A MX190000A SQA Control Software (Version 4.00.00 or above).
This software is located on the BERT.
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This section provides the procedure for installing, configuring and verifying the operation
of the GRL-DP21- SINK- AN software. It also helps you familiarize yourself with the basic
operation of the software.

The software installer automatically creates shortcuts in the Desktop and Start Menu.
To open the software application, follow the procedure in the following section.

Install, launch and set up the GRL - DP21- SINK- AN software on a PC or an oscilloscope o
(where GRL -DP21-SINK- 2 BnfABDHpPpS pHHPpNDBYNDBZABV: N3yHN&bBa: ObNHB Vv
MOI & User Guide):

1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope where
GRL-DP21- SINK- AN is to be used (see Section  2.1).

2. Download the GRL-DP21 SINK-AN ZIP file package fromthe GRL Platform Solutions
support site.

3. The ZIP file contains:

a) DPSink21 ANPatternFilesinstallation XXXXXXXXX  Setup K\Run this on the Anritsu
MP1900A BERT to install the  DisplayPort 2.1test pattern setup files. This will place
the DisplayPort Configuration and Pattern files on the MP1900A BERT in the
IC:\ Configurations \ Anritsu DisplayPort Sink Test  2.1Jdirectory hierarchy.

b) DPSinkTest21 ANApplication xxxxxxxxx Setup K Run this onthe Control PC or
Oscilloscope toinstallthe GRL-DP21- SINK-AN application. This application will
create the 1 \®RL\Rx Test Solution \ Applications \DPSinkTest20_ANJdirectory

hierarchy.

c) DPSinkTest21 ANScopeSetupFilesinstallation XXXXXXXXX  Setup KARun this on the
Oscilloscope to install the Infiniium setup files . This will place the DisplayPort
Setup and Filter folders in the I AGRL\ Agilent \ Setup \ Anritsu DisplayPort Sink Test

2.1Jof the Keysight Scope or C:\TekApplications \DPOJET of the Tektronix Scope
directory hierarchy.

Launch the Signal Quality Analyzer -R Control Software

2. Select the vExpert BERT V' B huZ ytoytiNidon  the Miscellaneous System. Th is will allow
you to remote ly control the MP1900A BERT.
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Applications

PAM4 PPG/ED Based Systemn
(NRZ test is also available.)

Stan:

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

Miscellaneous System

Utility

FLEss % (0 L1 ) Anritsu 5.

FIGURE 1 TURN ON MISCELLANEOUS SYSTEM

3. Note the IP Address as it will be used to connectthe MP1900A BERT with the GRL -
DP21- SINK- AN software.

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

Google Chrome

G

Q Get Help
9
il

Google Drive

B o

GRL GRL - Automated Test Solutions

o
w Uninstall

FIGURE 2. SELECT AND LAUNCH GRL PLATFORM SOLUTIONS FRAMEWORK

2. Fromthe Application A Rx Test Solution drop -down menu , select Anritsu DisplayPort
Sink Test 2.1to startthe a pplication . If the selection is grayed out, it means that your
license has expired.

# GRL - Automated Test Solution

Application | Options  License  Windows  Help

Framework Test Solution 3

Rx Test Solution V[ Anritsu DisplayPort Sink Test 21 ||

FIGURE 3. START DISPLAYPORT SINK TEST 2.1 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
Anritsu DisplayPort Sink Test 2.1 DEMO Bems
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 '/
License Key
COPYRIGHT 2025 GRANITE RIVER LABS INC. ALL RIGHTS RESERVED.
FIGURE 5. CHECK LICENSE FOR INSTALLED APPLICATION
4. Activate License:
a) If you have an Activation Key, enter it inthe License Key field provided and select
Activate . The installed application is ready for use upon successful activation.
b) If you do not have an Activation Key, close the above window  to use a demo
version of the application over a free 1 2-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 Sink Test 2.1 Application
menu .

6. 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 shownin the MP1900A Remote Client window in Section 3.1.1 For
example, the BERT can be connected using a connection string in the following
format: VvB: AqQaAMOOPWCMPOPYMTMPTOOUVUTNTNPOOEY: aKgVHNHBVp wCM™
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listed is only example and should be changed according to the actual network
connection being used.

7. On the Scope or control 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 SS5a4t0dgadl §5 EA1QQPST VOF GPSF PIr EVIESOPEBDPUSPDPPU!
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. )

8. oLp35ApEPI ¥ BY L BV &7 o) dyedot Soprededdsrymird 6 |

gLp Hveaenplly3n3pVHheyy Nﬁ, Adnte thee NaRY, R QS Poldtforis 3 b |
software has successfully established connection with each instrument.

Mame D Address Type Vendor Lib
5
cope Scope TCPIPD:localhost::i Oscilloscope Keysight || KeysightScope ~ [ 4 || &
BERT .. . .
BERT TCPIFQ::1592.168.0. BERT Anritsu ~ || Anitsu1900Be ~ | 4 || H
HtalkiGen Other Rigal ~ || | GeneicVISA  ~ | +
L

FIGURE 6. CONNECT INSTRUMENTS WITH GRL PLATFORM SOLUTIONS SOFTWARE

Note: Further information for connecting the Keysight and Tektronix oscilloscopes to the
PC is provided in the Appendix of this document
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1. The GRLRemoteProxyServer.exe will also be installed along with the
DPSinkTest21_ANScopeSetupFilesinstallation XXXXXXXXX Setup on the S cope. The i
GRLRemoteProxyServer.exe isinstalled underthe S:\GRLd & ! aduwdplhdaAZ533eéd AUl
directory .

Local Disk (C:) » GRL » GRLRemoteProxyServer

rary v Share with + Burn MNew folder

-~
Mame

% AppFrameWork.dll
|| GRLIPAddress [

® | GRLRemoteProxyServer

FIGURE 7. INSTALLED GRLREMOTEPROXYSERVEREXE FILE DIRECTORY

2. If the GRL Platform Solutions software is installed on the PC to control the Scope and
SigTest is selected as the  calibration method to be used (refer Section  3.4), the
GRLRemoteProxyServer.exe must be run on the S cope to move large waveform files
back to the control PC. The GRL Platform Solutions  software will then perform post -
processing and analy sis of these waveforms using SigTest.

3. When running the GRLRemoteProxyServer.exe , make sure thatthe control PC and
Scope are connected to the same network, using IP addresses as in following
example :

T Control PC IP address : 192.168.100.8
1 Scope IP address : 192.168.100.35

Status Log

TCP/IP Server Start
TCP/IP Server started
PortMo: 53320

GRL Remote Proxy Server

Proxy Server Address: | 192 168.100.35 Pot No: 53320

FIGURE 8. VERIFY PROXY SERVER CONNECTION FOR CONTROL PC AND SCOPE
4. Onthe GRL-DP21-SINK-AN application , configure y LJpREmote File Server IP Address v
. AR - . R U - R : - o
and vapONypbcnRittNoYbio pHHEOPYPHABN3BY L!m@é% njp ZHZ y njN
match the network settings of the Remote Proxy Server as shown in the example
below :

dé:bAachbalgb:aéE)Ey'l9595énj35~5°%q a p oNgb
K#tda! daal PB5 AWdED D S PRBABEDIUBD  ~0 ¢y AST_PHs &~ az phlS il


http://www.grlps.com/

= 55 5566655566655565666556666555566655666585 SHOHED

. Sigtest Version: 075 - Set Default

. Sigtest Max Thread Count: 1

.. Remote File Server IP Address: 127.0.01
. Remate File Server Port MNo: 53320

. Save Sigtest Log:

True ~

. Sigtest Path: C:\USB4 Sigtest

FIGURE 9. CONFIGURE REMOTE PROXY SERVER NETWORK SETTINGS ON GRL PLATFORM SOLUTIONS
SOFTWARE

Refer Section 3.4 for more details on parameters available on the Configurations page.

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

DUT Manufacturer:  |GRL |

Comments

DUT Model Mumber: |[;|p1 |

DUT Seral Number: |1DDD |

FIGURE 10. SESSION INFO PAGE
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Select H from the menu to access the Conditions page to set the conditions for
calibration and testing.

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 SJ Frequency for the  UHBR10 Data Rate, then
select the appropriate conditions for testing.

a) Lane tab: Select the desired Lanes for testing. [Note: This is only applicable for DUT
compliance test and NOT for calibration. ]

Lane  Test Point Data Rate SJ Frequency

“This tab iz for test only and not applicable to
B Lane 0 calibrations

B Lane 1
B Lane 2
B Lare 3

FIGURE 11 SELECT LANE UNDER TESTS

b) Test Point tab : Select the test points for calibration and testing. [Note: TP1 calibration
(Total Jitter & Eye Height)  must be performed first prior to TP3_EQ calibration
(Optimized EQ Lookup, Eye Height & Eye Width) ]

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

—)D—) Each Data Rate only requires testing for TP2
Isthe DUT a
Tethered Device?
(Backward compatible
—3'“—) Each Data Rate requires testing for TP3_EQ + TP2

with DP1.4)
FIGURE 12 COMPLIANCE TEST CONDITIONS
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Lane Test Poit Data Rate SJ Frequency

* TP2 calibrations are required for TP3_EQ
@ Tr2 calibrations.

@ TPER

FIGURE 13 SELECT TEST POINTS
c) Data Rate tab: Selectthe desired data rates for calibration or testing
1 UHBR10 (10.0 Ghit/s per lane)
T UHBR13.5 (13.5 Ghit/s per lane)
1 UHBR20 (20.0 Gbit/s per lane)

Lane Test Point Data Rate 5SJ Frequency

@ UHEBR1D
@ UHBR135
@ UHBR20

FIGURE 14. SELECT DATA RATES

d) SJFrequency tab: Select the desired SJ frequencies for  calibration or testing

Lane  Test Point Data Rate SJ Freguency

@ 5J1:0.5 MHz
@ 5.2 1 MHz
@ 532 MHz
@ 5J4: 10 MHz
@ 5J5: 50 MHz
@ 5J5: 100 MHz

FIGURE 15. SELECT SJ FREQUENCIES
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|
Select u from the menu to access the Setup Configuration page.

Selectto use a supported AUX Controller in the test setup orsp@pl yHV2 NZIpOyhns Hh3NYy
AUX Controller . Then enter the COM port number of the connected A UX controller.

Automation

AUX Controller: Unigraf UCD 323
Unigraf DPT-200

COM Port: L|r1iraf CD-323

Proxy IP Address: 192.168.100.40

UCD323Tool

FIGURE 16. SELECT AUX CONTROLLER

If the Unigraf UCD- 323 AUX controller is selected, the GRL-DP21 SINK- AN software allows
yLPBZAPpHBYNBt pHS NHOBNZY ZBHpZNwhHNypBHNt 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

pb3¢Znit Op3y0yABqabzNNHPAABALINZENBNDPHP 3y p Hpe\SBIOP3 HYy LIp HVv a
Configuration page. Then | &njl ABN3BYy L HvYy: Accobho NNa&VihteZy y N3mb o L
automatically populated in the UCD323 DP Source Console as shown in the example

below:

# UCD322 DP Source Console = O X }
DPFCD iddress range: Ox | Number of byies to read: Ox [ TP Address : Remote - 102.168.100.62 ] ‘
|
i
Reset Refresh Waite
DPCD &ddress range: Ox Nurnber of bies o read: Ox
Comnect - Resat Refresh Write

FIGURE 17. UCD323 DP SOURCE CONSOLEW #1
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If initialization

performed, the v :

and connection to the Unigraf UCD
N 3 3 fouttgnVivil appear red.

-323 AUX controller ha ve not been
The button will turn green once
-323 AUX controller is

initialization is complete and the connection to the Unigraf UCD
established as shown in the example below:

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

IP Address : Local -«

127001

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

Refresh

Write

|
=

Refresh

Write

FIGURE 18. UCD323 DP SOURCE CONSOLEW #2

gLpHhvgah NNHPAAVHSnp@&NBl 23HhpBAPYBYNBPyLPp

|I<

<

1
1
nj

Apapl ypNHBYLPHvaa

B NNHpAAVBHS njpa@NpBbnaeehz Cy NQ y

To perform manual data read operations, enter the starting address and the number of
ey pABYyNBHPZNMB: @njl ABN3BYy L Hvaps HpALWVHhZYYNZHsS NHBY

the specified address range and display the corresponding values.

. @&njl ABN3By L BVvEHNYypVHRZY Y
corresponding byte locations. See example below:

DPCD Address range: 0x 0 Number of bytes to read: 0x 10

IP Address : Remote -

192.168.100.62

a7 na 09
a2

04
26

0B
oe

0o 01 0z 03 04 05

» 0000 14 c4 81

06

21 20 8l 48 ae

oc
2o @

0D

0E
3 83

OF
ae

Refresh

Write

100

! DPCD Address range: Dx

Number of bytes to read: Ox 10

100 02 103 104 105 106 107 108 109 104 10B 1OC 10D 10E 10F
» 0100 EEM 87 a7 a7 00 81 a8 [oL:] [:1:] a8 I2T:] 20 20
Connect - Refresh Wite
L _
FIGURE 19. UCD323 DP SOURCE CONSOLEW #3
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Note:

When the control PC detects the Unigraf UCD - 323 Aux Controller, it

should appear in the
PDevicesl list as shown in the example below

. If it does not show up, select Rescanl to
search again.
' 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 20. 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.

BLAGLUOS! €ESTUVOUO° T Ul B Al Of VEPBSPPSOSY: Ad! €STLOG I
[ ucD Console

File Tools Window

0

= o X
Help

= License Manager

Packet Editor

rt Reference Source (SST, HDCP 2.3)

Image Converter
UCt Pattern Editor

rt Reference Sink (SST, HDCP 2.3)

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

Rescan... Select Close

FIGURE 21 OPEN LICENSE MANAGER
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44 UCD License = o X

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 22. 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

Installed licenses:

Name Key
1 TSI Basic Test Software Set V550-SPK1-U15Y-M2JH-EDPK-YLFM-PDRC-HQSP
2 DP 2.0 Sink AUX Controller Q9E2-R7R6-2SM2-YWVN-HEMD-WEFE-T5Q9-LE23
3 UCD Pro for HDMI Source SX7H-2M86-PS10-5XNP-28SP-FENE-6NKC-SHVU
Import Export Remove selected

FIGURE 23. INSTALL DISPLAYPORT REFERENCE SOURCE LICENSE

4. After installation, the serial number will appear in the list.
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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.

=€ Al Tests
EIH{> Calibrations
----- B ¢ Preset Calibration
----- B ¢ Initial Eye Height Calibration
----- @ ¢ ACCM Calibration
----- B ¢ Random Jitter Calibration
----- B < Periodic Jitter Calibration
=@ € TP1.Tj and Eve Height Calibration
----- B < TP1. Total Jitter Calibration
----- @ € TP1, Eye Height Calibration
----- 8 ¢ Crosstalk Calibration
=@ € TP3_EQ. Tj and Eye Height Calibration
----- B ¢ Optimized EQ Lock Up
----- aeé TP3_EC, Eye Height Calibration
----- @ ¢ TP3_EQ. Eye Width Calibration

FIGURE 24. CALIBRATION SELECTION

Select the calibration groups to perform calibration for all DisplayPort Sink parameters.
Note that while  the 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 , it is advisable to complete all previous calibration before going on to the
next calibration.

BHO Rx Tests
aﬂ € 4.3 Receiver BER Tests
- @€ TP2
@ ¢ TP2:BER at TP2 (10 Gbis)
----- @ ¢ TP2: BER atTP2 (135 Gbls)
@ TP2: BER at TP2 (20 Gbis)
=8¢ TPa_EQ
""" B ¢ TP3_EQ: BER at TP3EQ (10 Gbls)
""" B ¢ TP3_EQ: BER at TP3EQ (13.5 Gbis)
""" B ¢ TP3_EQ: BER at TP3EQ (20 Ghls)
9’0 Margin Search Tests (Optional)
BHO 5j Margin Search Tests
=-@¢ TP2
e TP2: 5j Margin Search Test (10 Gbis) - Informative
B ¢ TP2: Sj Margin Search Test (13.5 Gbis) - Informative

@ TP3_EQ: S Margin Search Test (10 Gbs) - Informative
B ¢ TP3_EQ: 5j Margin Search Test (13.5 Gbis) - Informative

FIGURE 25. TESTS SELECTION

Select the test groups to perform DUT compliance tests for all DisplayPort Sink
parameters.
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After selecting the desired calibration or test , select m from the menu to access the
Configurations page. Set the required parameters for Sink calibration and testing as

described in  Table 4 below.
o NPHPpYyZH3Hz &e®pht 2zHZOpypHABYNBYLIPpNHHNPpSZZ&yHonzaZpAHuBH

Al Tests

.. ACCM Channel:

. Manual ACCM:

.. Enable DeEmbedding:

.. Cable DeEmbedding File:

.. Custom Preset Table:

. EQDC Gain 20G:

. EQDC Gain 10G:

. Screenshots Mode::

.. Crosstalk Source:
Calibrations

FRj Bandwidith:

10G Damping Factor:

Crosstalk Channel:

Both

False

Tek Scope Channel Plus Skew (ps):

Tek Scope Channel Minus Skew (ps):

Set Default

False

DoMothing

False

Default

Default

Full Screen

BERT

Namow

0.54

0.0

0.0

CH2-CH4

FIGURE 26. PARAMETERS CONFIGURATION PAGE

TABLE 4. CALIBRATION/T EST PARAMETERS DESCRIPTION

Parameter Name

Description

ACCM Channel

epepl yBVvOINYy LIWWBHNHBAN3p&pbl LIZ335p &b
Common Mode (ACCM) source if used.

Manual ACCM

EPYyDBYNBVvEHCZPpVHEYNBQZ3C2z & hbAPY HY L]
apply calibrated values from ACCM calibration.

Enable DeEmbedding

épYy By NB Vv o HefbadGapldlwhpefcalibrating.

Cable DeEmbedding File

Define the cable transfer function file. Applicable only when

yLPBHVKAPKW@MWBNNNIp VHES nip @NHNABADPY B

Custom Preset Table

€pyBYNBVEHEZPVHY ND ¢ defirbdmeastreemi y 5N b
preset values for calibration.

EQ DC Gain (20G & 10G)

Select the DC Gain setting index for the 10G and 20G TP3_EQ
systems.

Screenshots Mode

Select the type of screenshots to be captured when saving
test results to a test report:

1 vcZaeaehél Hpp3VobqOzppHNLHYLPHD

da! BAacmpbhal 6Fh: sé by | 94a9pHén3Ap° g
K#ta! daal pb5 Aud & D D G PRBATENIIBD ° ~0 ¢y AST_PWHs &~

a p oNgb
azppdlph m


http://www.grlps.com/

™ 5555566665566655666556666566665566655 586 HHEHOD

measurement area.
T vdHnNNVoBbqOzppBHNsHBNZ@aHhYyLPHDbZoD
measurement area.

Crosstalk Source Select to use the_ MP1900A VBERTV, v & njp N&V B & c B & njp ]
or an vExternal V'source to generate crosstalk.

Rj Bandwidth épaepl yBYNHBZAPHVv2ZHHNDBVHENHBVENNDP V
algorithm to separate random jitter.

10G Damping Factor For UHBR10Q define the 10G damping factor rate to be applied
in calibration.

Tek Scope Channel Plus | If using the Tektronix scope, set the scope channel 1 deskew

Skew (ps) value.

Tek Scope Channel If using the Tektronix scope, set the scope channel 3 de skew

Minus Skew (ps) value.

Crosstalk Channel Select the scope channel pair for crosstalk signal input.

20G Damping Factor For UHBR20, d efine the 20G damping factor rate to be applied
in calibration.

Tj Adjust Param éepapl ypbLPYLPHHBYNBZApHBvaaVHNHBVE

(<100MHz) & (100MHz) both <100 MHz and 100 MHz cases.

Eye Height Acquisition Enter the number of measurements to acquire for Eye Height
calibration.

Eye Mask Validation epyBHyYyNBveHZPpVHEYNBt pPHS NHOBZ3Bpoaph
calibration.

Eye Mask Max Violation Define the maximum number of hits/violations that occur in

Points the mask for eye mask validation.

EQ Eye Height Tolerance Define the target tolerance value for equalization in mV during

(mV) eye height validation.

Eye Width Tuning épaepl ypvapyZ3ipVHyNBHpPt pzyHyLPBHY
the current tuning procedure when measuring eye width.

Align Eye Mask Delay epyBYyNBveHZPpVHEYNBt pPHS NHOBZ &njp30p
validating the eye mask.

Maximum Retry Enter the number of times to repeat calibration for pass/fail
condition.

TP1 Calibration Method Select the method to be usedto perform post processing
waveform analysis for TP1 stressed eye calibration . Select the

SigTest signal qualitytest Qp Yy LINNHPNHBVEP 3NNHB &
other supported vendor specific methods (Keysight or
Tektronix scope measurement tools).

TP3_EQ Calibration Select the method to be usedto perform post processing

Method waveform analysis for TP3_EQ stressed eye calibration . Select
the SigTest signal qualitytest OQOpy LINNHNHBVEP 3NNH
use other supported vendor specific methods (Keysight or
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Tektronix scope measurement tools).
25piL®EnaaSpPeELD®SED
' 55Poyal oSl 27 &I pES
Height Calibration group.

=L Calibrations

-4 Preset Calibration
-[_14» Initial Eye Height Calibration

-] 4 ACCM Calibration

--[_] 4 Random Jitter Calibraticn

-4 Periodic Jitter Calibration

=-[_]€> TP1,Tj and Eye Height Calibration
[ 4» TP1, Total Jitter Calibration
..[J4 TP1. Eye Height Calibration

[ 4 Crosstalk Calibration

_| TF3 EQ, T and Eye Height Calibration

US/E
VDS a

019“
c o
e n
= M
c
[ ep)
=N

S e
®>ape

L[ )€ Optimized EQ Lok Up

----- |4 TP3_EQ, Eye Height Calibration
... ] 4> TP3_EQ, Eye Width Calibration

SigTest Version

Enter the Version number of the SigTest signal quality test to
be run during calibration to ensure waveform compliance.

Make sure that the SigTest application is already installed in

the test controller system.

SigTest Max Thread
Count

Set the maximum process threads to generate for checking the
Rx device functionality =~ when running SigTest

Remote File Server IP
Address

Enter the IP address for the GRL Platform Solutions Remote
Proxy Server . See Section 3.1.3 on how to set up the remote
file server.

Remote File Server Port
No

Enter the Port number for the GRL Platform Solutions Remote
Proxy Server . See Section 3.1.3 on how to set up the remote
file server.

Save SigTest Log

epyhgMBMVEY NBPP3PHZYPBZBNPY ZnjepN
the SigTest run

SigTest Path

Enter the full path of the SigTest location in the test controller
system.

TP3 Eye Average Times

Select the average number of times to measure the stressed
eye at TP3_EQ.

Save BERT Setup Only

vcz@ApVBHnNABCZACZz oy LBl ZApMBEPY
you only want to save the BERT test setup in the Rx test.

Prompt Before Link
Training

vcz@ApVBHnNABCACZz eeohy LBl ZApMBEDPY
prompted prior to start running link training.

Skip DUT Reset

vcz@ApVBHnNABCZACZz oy LBl ZApMBEPY
the DUT when performing tests.

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.
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Initialize Training Lane
Set

é by By N BHto mdet@EHPUPTegister(0x102) before sending
training pattern.

Symbol Lock Initial
Preset

Select the initial preset setting for symbol lock.

Reset Link Register

EpybHYNBveHZPpVEYNBt pHS NHOB&n3ABHp

Ignore Error Count
Mismatch

€pyBYNBVveHZPVEYNBNp3NHPHZ3aHNNb b
obtained during testing.

Always Initialize BERT

epyBYNBVveHEZPVHEYNBhoet ZAABHI KA g Hnj3nj

Skip Link Training When
SJ Changed

epyBYNBveHZPpVHYNBAANt By LIpHa&NNt hz
there is a change in the SJ frequency.

Interval Time Factor

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

Change Preset

éepyByYNBVveHZPpVHYNBp3zhaepbyLPBHt ApA
link training.

Skip Frequency Lock

vczaeApVHnNABCZACZz @®o By LBl ZApMBEDY
you wantto skip frequency lock after performing link training
for frequency .

Skip Symbol Lock

vcz@ApVBHnNABCACZZz eeohy LBl ZApMBEDPY
you want to skip symbol lock during link training.

Scrambling Disable

6pyBYNBVvoHZPpVHY NHBNNAZ uepHBAI Hz Qhuee

Enhanced Frame Enable
Register

vcz@ApVBHnNABCACZz eeohy LBl ZApMBEDPY
you want to enable the enhanced framing symbol mode.

Check Inter Lane Align
(0Ox204)

vcz@ApVBHnNABCACZz eeohy LBl ZApMBEDPY
sure that all lanes are aligned by reading register 0x204.

Write 0x108 after 0x100

vczaeApVHnNABCZACZz @®eo By LBl ZApMBEDY
you want to write register 0x108 after register 0x100.

Use Calibration Preset

vcz@ApVBHnNABCACZz eeohy LBl ZApMBEDPY
specific preset from calibration to run the signal quality test.

Link Training Signal
Logic

Select to use a positive (POS) or a negative (NEG) logic level for
the link training signals.

BER Test Signal Logic

Select to use a positive (POS) or a negative (NEG) logic level for
the BER measurement signals.

TBT5 20G Disable SSC

vcz@ApVBHnNABCACZz eeohy LBl ZApMBEDPY
Spectrum Clocking (SSC) on a Thunderbolt 5 20G connection.

BERT Type

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

Symbol Lock EQ
Timeout

vcz@ApVBHnNABCAQCZ &cos hy lidghehpblé Afmiadhléch y
equalization timeout which is the maximum amount of time

allowed for the receiver to achieve symbol lock and complete

the equalization procedure before an error is declared.
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Enable CDS Flow veHZPpVBHNABZACZ e®ahyLP Bl ZApMBEPYDH
Data Scrambling (CDS) for UHBR modes.

10G, 13.5G & 20G Set how long it would take (in seconds) to test the DUT for

Compliance Test 10G, 13.5G or 20G compliance.

Duration (s)

Maximum Compliance Define the maximum error count for error checking during

Error compliance tests.

Margin Step Size (%) Set the step size for stepping through S J or amplitude margins
when running the optional margin search tests.

Maximum Margin Test Define the maximum error count for error checking during

Error margin search tests.

Maximum Steps Define the maximum number of steps to step through margins.

20G, 13.5G & 10G Margin | Set the minimum number of bits to run margin search tests for

Test Minimum Bits (E9) the 20 Gb/s, 13.5 Gb/s and 10 Gb/s data rates.

Margin Start (%) Set the start point forthe ~ margin search test.

Prompt to Reset DUT vczaeApVHnABbCA ¢z idedhgMViigog Wanthcp B é p

prompted to reset the DUT when performing tests

SJ1, SJ2, SJ3, SJ4, SJ5 Set the step size for stepping through each defined SJ# margin
& SJ6 Margin Step Size when running the optional margin search tests.
(%)

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

certain calibration . To do this, select @ 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 .
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Use Default Value

TP3_EQ. Eye Height Calibration  TP3_EQ, Eye Width Calibration
Initial Eye Height Calibration  ACCM Calibration  Random Jitter Calibration  Periodic Jitter Calibration  TP1, Total Jitter Calibration  TP1, Eye Height Calibration  Crosstalk Calibration

Rate_10G Rate_13p5G Rate_20G

Initial Cal 650 m
Target Value: 0.72 v
Miry Limit: 70 W
Max Limit: 756 A

FID Control

FIGURE 27. CALIBRATION OVERWRITE

Select ' 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 ®BHqbtHHpAZ2y AHBsS AHNOBt HponfNZABI Z @njtuf z
software will  skip those calibration/ tests.

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

Run Option

(@ Skip Test f Result Exists

Run Tests
i) Replace F Result Exists

FIGURE 28. 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 need tore -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.

Figure 29 shows the connection setup between each module of the Anritsu MP1 900A
BERT Generator Set.

MU181000A/8 G) g
,; @,@ @ @ @ Q@ e@ e@ @% @e@ @0
MU181500B 0.3m -J1624A
¥~ T T !

s & SOPeOr o O L
@ o0O%0°® [

Bt oyepred)
0.3m -J1624A

FIGURE 29. CONNECTION SETUP FOR MP1900A BERT GENERATOR SET MODULES
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Connection Steps:
1. Using the J1624A SMA-SMA (0.3m) cable, connect the Clock Output of the
MU181000A/B Synthesizer to the Ext Clock Input of the MU181500B Jitter Modulator

2. Using the J1624A SMA- SMA (0.3m) cable, connect the Jittered Clock Output of the
MU181500B Jitter Modulator  to the Ext Clock Input of the MU195020A Pulse Pattern
Generator.

3. Using the J1746A K- K skew matched pair short semirigid cable , connect the
MU195020A Data Output psO the MUL195050A Data Input psOy
4.3 DisplayPort USB Type-C Fixture Connector Pin Assignments

Figure 30 shows the pin assignments/ID for each connector pin of the DisplayPort USB
Type- C Receptacle Fixture

TX2+/B2+
TX2-/B3- &0

RX2+/A11+

RX1-/B10-

FIGURE 30. DISPLAYPORT USB TYPE C RECEPTACLE FIXTURE CONNECTOR PIN ASSIGNMENTS

Figure 31shows the pin assignments/ID for each connector pin of the DisplayPort USB
Type- C Plug Fixture.

VBUS/GND Sense
Connector

0

TX2+/B2+ D™
TX2-/B3- D=
Low-Speed

RX2+/AL1+ gy Signal Connector

RX2-/A10- D
AUX/SBU1
AUX/SBU2

TX1+/A2+ O«

TX1-/A3- D= DisplayPort Type-C Plug Fixture

RX1+/B11+
RX1-/B10-

FIGURE 31 DISPLAYPORT USB TYPE C PLUG FIXTURE CONNECTOR PIN ASSIGNMENTS
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Figure 32 shows the pin assignments/ID for each connector pin of the Standard/Mini
DisplayPort Receptacle Fixture.

Low-Speed Signal Connector

Standard/Mini
DisplayPort
Receptacle Fixture

FIGURE 32. STANDARD/M INI DISPLAYPORT RECEPTACLE FIXTURE CONNECTOR PIN ASSIGNMENTS

Figure 33 shows the pin assignments/ID for each connector pin of the Standard/Mini
DisplayPort Plug Fixture.

T2.N =
T2_P D

Low-Speed Signal
Connector

T3_N =
T3_P O~

AUX_N D+
AUX_P D=

TO_N )~
T0_P D

Standard/Mini DisplayPort
Plug Fixture

T1_N
T1_P

FIGURE 33. STANDARD/M INI DISPLAYPORT PLUG FIXTURE CONNECTOR PIN ASSIGNMENTS
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Figure 34 below shows the typical setup for Sink signal calibration at Test Point 1

@® 50 ohm terminator

Anritsu MP1900A Oscilloscope (At least 21+GHz bandwidth)

;

o OO0

OO0

| L |
(4 (;A & G :
MU195050A % -
S E— —

@ = — 1
= - = —_—
2 ea. DC Block a @
Less than Tm SMA Cable

Z

Anritsu
AN44182A
— ST

=<
o~
22h
£3f
<< f

FIGURE 34. TYPICAL TP1SINK CALIBRATION SETUP
Connection Step s:

1. Using the MP1900A BERT setup connections (Section 4.2), connect the MU195050A
first data outputs through DC blocks to Channels 1 and 3 on the Scope using phase
matched K - K coaxial cables .

2. Connectthe MU195020A second data outputs through  the AN44182A Power Divider s to
Channels 2 and 4 onthe Scope using phase matched K - K coaxial cables to inject
crosstalk . Note: The unused output lanes of the power dividers must be terminated
with50 BoOpa Av EUVI PS5 AEQD
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Figure 35, Figure 36 and Figure 37 below show the DisplayPort USB Type -C mode typical
setup for Sink signal calibration at Test Point 3 with Equalizer applied . TP3_EQis a
physical test point that will affect the eye opening due to the sum of a fixed channel

length (representing the fixed ISI on the transmitter side of a host or device) and a

physical USB Type -C Cable.

1 For the UHBR10 (10 Gb/s) data rate, the total Insertion Loss is -19 dBat5 GHz,
which uses a 2M USB Type -C cable.
1 For the UHBR13.5 (13.5 Gb/s) data rate, the total Insertion Loss is -17.5dB at 6.75

GHz, which uses a 0.8M USB Type -C cable.

i For the UHBR20 (20 Gb/s) data rate , the total Insertion Loss is -16.5dB at 10 GHz,
which uses a 0.8M USB Type -C cable.
gL Bl ZhuepOyABNND 3IAYyHPpZz OBt &Zp H| NiEPory2N Hageptadiel N3 3p1l y p N
adapter fixture to measure the signal with the scope. The scope uses software
equalization to open the eye for calibration.
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Note: Cables connecting the signal to the Scope should be de -Quwf038s0S Pl VS DPBLP” i

2 \ 0.5m SMA Cable @ 50 0hm terminator

@ [1 SMAto SMP Adaptor

. " Oscilloscope
Anritsu MP1900A Control PC i

(=)

222 LR o 'o¥elole)

| MU1B1500E T ololole]
[ 1] D
L J

Type C
2m cable

1S Board »
_ \ Receptacle Fixture

Insertion Loss -19dB @ 5GHz

FIGURE 35. SETUP FOR TP3_EQ CALIBRATION AT 10G FOR DISPLAYPORT USB TYPE C MODE
Connection Step s:

1. Continuing from the MP1 900A BERT TP1 calibration setup ( Section 4.5.1), disconnect
the MU195050A data outputs from the scope channels.

2. Connect the MU195050A first data outputs through DC blocks to ISI channels (for 10
Gb/s) and thentothe  receptacle adapter fixtures (at TX1+/A2+ and TX 1-/A3- pins) with
a 2M USB Type - C cable, and then to Channels 1 and 3 on the scope

3. Connect the MU195020A second data outputs through  the AN44182A Power Divider s to
the Rx lanes of the  receptacle adapter fixture that are not under test (for example, at
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TX2+/B2+ and TX2 -/B3- pins) toinject crosstalk.  Note: The unused output lanes of the i
AS5S00APSEUESTAQOUGIOQOPPFUPPUTAUKELVI PUSOIEPTD, = dBOPU AU

lo ¢ osmsmaCable @ 500hm terminator

o [1 SMAto SMP Adaptor

- Oscilloscope
Anritsu 900A Control PC s

elelole,
olelole

=

G

12ea.DC Block\j U

Type C
0.8m cable

1SI Board =
_, \ Receptacle Fixture

Insertion Loss -17.5 dB @ 6.75GHz

FIGURE 36. SETUP FOR TP3_EQ CALIBRATION AT 13.5G FOR DISPLAYPORT USB TYPE C MODE
Connection Steps:

1. Continuing from the MP1900A BERT  TP1 calibration setup ( Section 4.5.1), disconnect
the MU195050A data outputs from the scope channels.

2. Connect the MU195050A data outputs through DC blocks to ISl channels (for 13.5Gb/s)
and thentothe receptacle adapter fixtures (at TX1+/A2+ and TX1-/A3- pins) with a
0.8M USB Type - C cable, and then to Channels 1 and 3 on the scope

3. Connectthe MU195020A second data outputs through  the AN44182A Power Divider s to
the Rx lanes of the  receptacle adapter fixture that are not under test (for example, at
TX2+/B2+ and TX2 -/B3- pins) to inject crosstalk.  Note: The unused output lanes of the
A500A&P3EUESTAQPUSIOQOPPF GOPPUAYEVI PUSDPAEPAD ~ OdHDOP U Auw!
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o \ 0.5m SMA Cable @ 500hm terminator

i@ [1 SMAto SMP Adaptor

Anritsu MP1900A Oscilloscope
z s & Control PC P

elelole
QOO0

=

Type C
0.8m cable

1SI Board

Insertion Loss -16.5 dB @ 10GHz

FIGURE 37. SETUP FOR TP3_EQ CALIBRATION AT 20G FOR DISPLAYPORT USB TYPE C MODE

Connection Steps:

1. Continuing from the MP1900A BERT  TP1 calibration setup ( Section 4.5.1), disconnect
the MU195050A data outputs from the scope channels.

2. Connect the MU195050A data outputs through DC blocks to ISl channels (for 20Gb/s)
and then to the receptacle adapter fixtures (at TX1+/A2+ and TX1-/A3- pins) with a
0.8M USB Type - C cable, and then to Channels 1 and 3 on the scope

3. Connectthe MU195020A second data outputs through  the AN44182A Power Divider s to
the Rx lanes of the  receptacle adapter fixture that are not under test (for example, at
TX2+/B2+ and TX2 -/B3- pins) to inject crosstalk.  Note: The unused output lanes of the
A500AEP3EUESTAQPUGQPPF U PPUAYEVI PUSPAEPAD, ~ OPHBOP U Fu

Figure 38, Figure 39 and Figure 40 below show the Standard/Mini DisplayPort mode

typical setup for Sink signal calibration at Test Point 3 with Equalizer applied. TP3_EQ isa
physical test point that will affect the eye opening due to the sum of a fixed channel

length (representing the fixed ISI on the transmitter side of a host or device) and a

physical USB Type -C Cable.

i For the UHBR10 (10 Gb/s) data rate, the total Insertion Loss is -19 dB at 5 GHz,
which uses a 2M Standard/Mini DisplayPort  cable.

1 For the UHBR13.5 (13.5 Gb/s) data rate, the total Insertion Loss is -16.5dB at 6.75
GHz, which uses a 0.8M  Standard/Mini DisplayPort  cable.

i For the UHBR20 (20 Gb/s) data rate, the total Insertion Loss is -16.5 dB at 10 GHz,

which uses a 0.8M  Standard/Mini DisplayPort  cable.
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receptacle adapter fixture to measure the signal with the scope. The scope uses software
equalization to open the eye for calibration.

Note: Cables connecting the signal to the Scope should be de -Quwr sSSPl VS OPBLP i

@ -\ 0.5m SMA Cable
@® [] SMA to SMP Adaptor

Anritsu MP1900A Control PC Oscilloscope (At least 25GHz bandwidth)

QOO0

/  \|k=Xelels
=l

oS — — — — — — m —mm m m e m e m e e e e — e mmm—— - = - i
B E 2 ea. DC Block

Standard / mini DP 2m cable

/

ISI Board

Insertion Loss : -19dB @ 5GHz, Tolerance : +-0.5dB

FIGURE 38. SETUP FOR TP3_EQ CALIBRATION AT 10G FOR STANDARD/M INI DISPLAYPORT MODE
Connection Step s:

1. Continuing from the MP1 900A BERT TP1 calibration setup ( Section 4.5.1), disconnect
the MU195050A data outputs from the scope channels.

2. Connect the MU195050A data outputs through DC blocks to ISI channels (for 10 Gb/s)
and then to the receptacle adapter fixtures (at T 0_N and T 0_P pins) with a 2M
Standard/Mini DisplayPort  cable, and then to Channels 1 and 3 on the scope

dé:bAachljaIgb:ﬁébﬁlgésbénj3,&5°l/zq a p oNgb
K#tda! daal PB5 AWdED D S PRBABEDIUBD  ~0 ¢y AST_PHs &~ az phd ph m


http://www.grlps.com/

G == o o5 66665656656565656666666565565656555H SEHHED

@ “\¢ 0.5m SMA Cable
@® [] SMA to SMP Adaptor

Anritsu MP1900A Control PC Oscilloscope (At least 25GHz bandwidth)
5 ©
" . OO0
£ | [eYelele)
o ol | —
= [T e 1 = ile
= B ) o%:’ MuU195050A [ /( |:|
= - =
— *I —1

Standard / mini DP 0.8m cable

Insertion Loss :-16.5dB @ 6.75GHz, Tolerance : +-0.5dB

FIGURE 39. SETUP FOR TP3_EQ CALIBRATION AT 13.5G FOR STANDARD/M INI DISPLAYPORT MODE
Connection Steps:

1. Continuing from the MP1900A BERT  TP1 calibration setup ( Section 4.5.1), disconnect
the MU195050A data outputs from the scope channels.

2. Connect the MU195050A data outputs through DC blocks to ISl channels (for 13.5Gb/s)
and then to the receptacle adapter fixtures (at TO_Nand TO_P pins) with a 0.8M
Standard/Mini DisplayPort  cable, and then to Channels 1 and 3 on the scope

@ “\¢ 0.5m SMA Cable
® [] SMAto SMP Adaptor

Anritsu MP1900A Control PC Oscilloscope (At least 25GHz bandwidth)

[ofolole)

-‘ [e]eYele]
=l

Insertion Loss :-16.5dB @ 10GHz, Tolerance : +-0.5dB

FIGURE 40. SETUP FOR TP3_EQ CALIBRATION AT 20G FOR STANDARD/M INI DISPLAYPORT MODE
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Connection Steps:

1. Continuing from the MP1900A BERT  TP1 calibration setup ( Section 4.5.1), disconnect
the MU195050A data outputs from the scope channels.

2. Connect the MU195050A data outputs through DC blocks to ISl channels (for 20Gb/s)
and then to the receptacle adapter fixtures (at TO_N and TO_P pins) with a 0.8M
Standard/Mini DisplayPort cable , and then to Channels 1 and 3 on the scope
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5 Sink DUT Compliance Test Setups

After calibration has completed, testing the D isplay Port Sink DUT for CTS compliance can
be performed. The GRL-DP21- SINK-AN application supports automated testing of a
DisplayPort Sink device if the device supports standard DPCD through the AUX channel or
a compatible AUX controller is connected .

5.1 Test Connection Setups

5.1.1 DUT BER Compliance Test Setup at TP2 for DisplayPort USB Type-C Mode

Figure 41 below shows the DisplayPort USB Type -C mode physical setup for the
DisplayPort Sink DUT BER test at Test Point 2. The calibrated stressed signal is attached

to a DisplayPort 2.1 USB Type- C plug fixture and crosstalk is added to the fixture from the
MP1900A BERT. The AUX controller is connected to a DisplayPort 2.1 control board  which
is also connected to a USB Type -C Host and is used to direc tly control the DUT by
executing test scripts.

i@ [] SMA to SMP Adaptor @ ﬁ SMP 50 ohm Terminators @ 50 ohm terminator

Anritsu MP1900A

Xnv

To USB Type-C Host (For
USB Type-C Sink Only)

- ‘.
e
e
{
- {
|
: USB Type-C
- ! Cable
AUX In

J13]]03U0)

= :
B . ‘s
2ea.DC Blockt] U £

Control
Board

RX

 Sideband

B8

AUX

Less than 1m SMA Cable

/ H

Plug Fixture

ol

> DUT

FIGURE 41. BER COMPLIANCE TEST SETUP FOR DP SINK DUT AT TP2 FOR DISPLAYPORT USB TYPE
C MoDE

Connection Steps:

1. Attachthe USB Type-C connector of the  DisplayPort 2.1 plug fixture tothe Ay g OyAHY & 9 B
Type- C receptacle connector
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7.
8.
9.

Using the MP1900A BERT TP1 calibration setup (  Section 4.5.1), disconnect the
MU195050A data outputs from the scope channels.

Connect the  MU195050A first data outputs through DC blocks to Rx LaneO/Lanel of
the DUT through the  DisplayPort 2.1 plug fixture (at TX1+/ A2+ and TX1-/A3- pins).

Connectthe MU195020A second data outputs through  the AN44182A Power Divider s to

the Rx lanes of the  DUT that are not under test through the plug fixture (for example

at TX2+/B2+ & TX2-/B3- pins, RX2+/A11+& RX2-/A10- pins, and RX1+/B11+ & RX4/B10-

pins respectively) to inject crosstalk.  Note: The unused output lanes of the power
SeUESTAQPUSOQPOFUDPPUAYELI PUSDPAEPAD ~ OdDBOPUAVEVI P35 A
Connect the green AUX cable pair of the plug fixture tothe Rx lanes ofthe DisplayPort

2.1 control board

Connect the sideband cables of the plug fixture to their allocated slots on the control
board .

Connect the AUX controller to power supply.
Connect the AUX controller output to the AUX input connector of the control board
Connect the control board to a USB Type-C Host usinga USB Type-C cable .

10. Run the AUX controller test scripts from the USB Type-C Host to control the DUT.
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Figure 42 below shows the Standard/Mini DisplayPort mode physical setup for the
DisplayPort Sink DUT BER test at Test Point 2. The calibrated stressed signal is attached
to a Standard/Mini DisplayPort plug fixture and crosstalk is added to the fixture from the
MP1900A BERT. The AUX controller is connected to a DisplayPort 2.1 control board which
is also connected to a USB Type -C Hostand is used to direc tly control the DUT by
executing test scripts.

@ [] SMA to SMP Adaptor @ ﬁ SMP 50 chm Terminators @ 50 ohm terminator

Anritsu MP1900A

J3]j013u0)
Xnv

To USB Type-C Host (For
USB Type-C Sink Only)

USB Type-C
Cable

= —
2ea.DC slockﬁ E]
Control
Board

Low-Speed Connector
Less than 1m SMA Cable

Plug Fixture

> DUT

FIGURE 42. BER COMPLIANCE TEST SETUP FOR DP SINK DUT AT TP2 FOR STANDARD/M INI
DISPLAYPORT MODE

Connection Steps:

1. Attachthe Standard/Mini DisplayPort  connector of the DisplayPort plug fixture to the
Ay g @taridard/Mini DisplayPort  receptacle connector

2. Using the MP1900A BERT TP1 calibration setup ( Section 4.5.1), disconnect the
MU195050A data outputs from the scope channels.

3. Connectthe MU195050A first data outputs through DC blocks to Rx LaneO/Lanel of
the DUT through the DisplayPort 2.1 plug fixture (at TO_P and TO_N pins).

4. Connectthe MU195020A second data outputs through  the AN44182A Power Divider s to
the Rx lanes of the  DUT that are not under test through the plug fixture (for example,
at T2 P& T2 N pins, T3_P & T3 N pins,and T1 P& T1_N pins respectively) to inject
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crosstalk. Note: The unused output lanes of the power dividers must be terminated
aeEpPAdD ° PdBbOPUEAXELI PS5 AQD

5. Connect the green AUX cable pair of the plug fixture to the Rx lanes of the DisplayPort
2.1 control board.

6. Connect the low -speed connector cable of the receptacle adapter to the allocated
slot on the control board

7. Connect the AUX controller to power supply.

8. Connect the AUX controller output to the AUX input connector of the control board.

9. Connect the control board to a USB Type -C Host using a USB Type -C cable.

10. Run the AUX controller test scripts from the USB Type - C Host to control the DUT.
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Figure 43 and Figure 44 show the DisplayPort USB Type -C Mode physical setup s for the
DisplayPort Sink DUT BER test at Test Point 3 with Equalizer applied

The calibrated stressed signal (with I1SI) is attached to a DisplayPort 2.1 ~ USB Type-C
receptacle adapter and crosstalk is added to the adapter from the MP1900A BERT. The
AUX controller is connected to a DisplayPort 2.1 control board which is also connected to

a USB Type-C Host and is used to direc tly control the DUT by executing test scripts. A
USB Type-C cable is connected between the DisplayPort 2.1 receptacle adapter  and the
AV o OyA by €& Lhemeptade connector  as follows:

1 For the UHBR10 (10 Gb/s) data rate, the setup uses a 2M USB Type - C cable.

i For the UHBR13.5 (13.5 Gb/s) and UHBR 20 (20 Gb/s) datarate s, the setup uses a
0.8M USB Type - C cable.

@ [] SMAtoSMPAdaptor @ E SMP 50 ohm Terminators @ 50 ohm terminator @ =\« 0.5m SMA Cable

Anritsu MP1900A

i: T
MU195020A° SIS

Receptacle
Adapter

TypeC
2m cable

|

DUT

ISI Board

IS

< sidaband Control Board

(| USB Type-C Cable
A\

Sideband Cable

To USB Type-C Host
(For USB Type-C
Sink Only)

0 AUX
d Controller

FIGURE 43. DISPLAYPORT USB TYPE- C MODE BER COMPLIANCE TEST SETUP FOR DP SINK DUT AT
TP3_EQ AT 10G

Connection Steps:

1. Using the MP1900A BERT TP3_EQ calibration setup ( Section 4.5.2), disconnect the
DisplayPort 2.1 receptacle adapter fixture that connects to the scope.
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2. Attach the 2M USB Type - C cable to the DUT OyAJSB Type- C receptacle connector .

Connect the ISI channels to Rx LaneO/Lanel of the DisplayPort 2.1 receptacle adapter
(at TX1+/A2+ and TX1 -/A3- pins).

4. Connectthe AN44182A Power Divider s to the Rx lanes of the receptacle adapter that
are not under test  (for example, at TX2+/B2+ & TX2 -/B3- pins, RX2+/All+ & RX2-/A10-
pins, and RX1+/B11+ & RX1-/B10- pins respectively) to inject crosstalk. ~ Note: The unused i
56pPagpe2l VIQPSBEPPIATPAaSHUTAPSEUESTAQOPUSQP T GOP U AuvE
5. Connect the green AUX cable pair of the receptacle adapter to the Rx lanes of the
DisplayPort 2.1 control board.
6. Connect the sideband cables of the receptacle adapter to their allocated slots on the
control board
7. Connect the AUX controller to power supply.
8. Connect the AUX controller output to the AUX input connector of the control board.
9. Connect the control board to a USB Type - C Host using a USB Type -C cable.
10. Run the AUX controller test scripts from the USB Type - C Host to control the DUT.
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® [1 SMAtoSMPAdaptor @ ﬁ SMP 50 chm Terminators @ 50 ohm terminator @ ~\- 0.5m SMA Cable

Anritsu MP1900A

Receptacle Type C
Adapter 0.8m cable

Anritsu .
AN44182A

DUT

/
ISI Board

—

“~ Sideband Control Board

USB Type-C Cable
To USB Type-C Host

(For USB Type-C
Sink Only)

&

Sideband Cable Q

q Auwx
4 Controller

FIGURE 44 . DISPLAYPORT USB TYPE- C MODE BER COMPLIANCE TEST SETUP FOR DP SINK DUT AT
TP3_EQAT 13.5GAND 20G

Connection Step:

Using the same setup for TP3_EQ at 10G in Figure 43, replace the 2M USB Type -C cable
with the 0.8M USB Type -C cable to the DUT OyR&ISB Type- C receptacle connector .

5.1.4 DUT BER Compliance Test Setup at TP3_EQ for Standard/Mini DisplayPort Mode

Figure 45 and Figure 46 below show the Standard/Mini DisplayPort Mode physical setup s
for the DisplayPort Sink DUT BER test at Test Point 3 with Equalizer applied
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The calibrated stressed signal (with ISI) is attached to a Standard/Mini  DisplayPort
receptacle adapter and crosstalk is added to the adapter from the MP1900A BERT. The
AUX controller is connected to a DisplayPort 2.1 control board which is also connected to

a USB Type-C Host and is used to direc tly control the DUT by executing test scripts. A
Standard/Mini DisplayPort  cable is connected between the Standard/Mini  DisplayPort
Hpl ptyzl &pbhz Nzt vy p SandagVMmiDisilagPdy o Oydepiacle connector as

follows:
1 For the UHBR10 (10 Gb/s) data rate, the setup uses a 2M USB Type - C cable.

1 For the UHBR13.5 (13.5 Gb/s) and UHBR20 (20 Gb/s) data rates, the setup uses a
0.8M USB Type - C cable.

o [ sMAtosMPAdaptor @ [] SMPSOohmTerminators @ 50ohm terminator @ ~\v 0.5m SMA Cable

Anritsu MP1900A

Standard/Mini DisplayPort 2m
cable

5o hl ]l == v
1 - -@. DUT

ISI Board

I

Receptacle

USB Type-C Cable
To USB Type-C Host

(For USB Type-C
Sink Only)

/ :‘F\\

Sideband Cable

AUX
d Controller

PR B AUX In

FIGURE 45. STANDARD/M INI DISPLAYPORT MODE BER COMPLIANCE TEST SETUP FOR DP SINK DUT
AT TP3_EQAT 10G

Connection Steps:
1. Using the MP1900A BERT TP3_EQ calibration setup ( Section 4.5.3), disconnect the

DisplayPort receptacle adapter fixture that connects to the scope.
2. Connectthe MU195020A second data outputs through  the AN44182A Power Divider s to
the Rx lanes of the  receptacle adapter fixture that are not under test (for example, at

T2_P & T2_N pins, T3_P & T3_N pins, and T1_P& T1_N pins respectively) to inject
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crosstalk. Note: The unused output lanes of the power dividers must be terminated
aEpPAdD, ~ dbOPUAELI PS5 AQD

Attach the 2M Standard/Mini DisplayPort  cable to the DUT OyfeBeptacle connector .

Connect the ISI channels to Rx Lane0O/Lanel of the Standard/Mini  DisplayPort
receptacle adapter (at TO_P and TO_N pins).

5. Connect the green AUX cable pair of the receptacle adapter to the Rx lanes of the
DisplayPort 2.1 control board.

6. Connect the low -speed connector cable of the receptacle adapter to the allocated
slot on the control board

7. Connect the AUX controller to power supply.

8. Connect the AUX controller output to the AUX input connector of the control board.

9. Connect the control board to a USB Type - C Host using a USB Type -C cable.

10. Run the AUX controller test scripts from the USB Type - C Host to control the DUT.

o [ sMAtosMPAdaptor @ [] SMPSOohmTerminators @ 50ohm terminator @ =\ 0.5m SMA Cable

Anritsu MP1900A

MU195020A IE S
MU195050A 18 -

o =
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2 ea. DCBlock u

Standard/Mini DisplayPort 0.8m
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USB Type-C Cable
To USB Type-C Host

(For USB Type-C
Sink Only)
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N
Sideband Cable NN
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Re ; H{
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FIGURE 46. STANDARD/M INI DISPLAYPORT MODE BER COMPLIANCE TEST SETUP FOR DP SINK DUT
AT TP3_EQ AT 13.5GAND 20G
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Connection Step:

Using the same setup for TP3_EQ at 10G in Figure 45, replace the 2M Standard/Mini
DisplayPort cable with the 0.8M Standard/Mini DisplayPort  cable to the DUT OyfeBeptacle
connector .

While it is sufficient to perform the BER 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) In the Configuration s ] page, setup the following margin test parameters . Refer
to Section 3.4 for the description of each parameter.

I:I Margin Search Tests (Optional)
Margin Step Size (%) |‘ID |
Maximum Margin Test Emor: |-| |
Maximum Steps: |2D |
20G Martgin Test Minimum Bit=(E9): |1.DI} |
13.5G Margin Tesst Minimum Bits(ES): |‘|.I}D |
10G Margin Test Minimum Bits(ES): |1.DD |
Margin Start(%): |1D|}
Prompt to Reset DUT: Fdse >

FIGURE 47. MARGIN TEST CONFIGURATION

b) %231 pBl N3snpZHpNHBAp &p| ¥ 52z 3N FditBeddstpoip@ and nj3AH° z Fpn
data rate(s) as required

EIH{> Margin Search Tests (Optional)

IE!H'{I> 5) Margin Search Tests
- B¢ TP2
----- B < TP2: Sj Margin Search Test (10 Gbis) - Informative
----- B¢ P2 5] Margin Search Test (13.5 Gb/s) - Informative
P b B < TP2: 5j Margin Search Test (20 Gbiz) - Informative
=- @€ TP3_EQ
----- @ ¢ TP3_EQ: Sj Margin Search Test (10 Gbis) - Informative
----- @ ¢ TP3_EQ: Sj Margin Search Test (13.5 Gbls) - Informative
----- @ ¢ TP3_EQ: Sj Margin Search Test (20 Gbis) - Informative

FIGURE 48. SINK MARGIN TEST SELECTION
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6 Test Results and Reports Using GRL-DP21-SINK-
AN

The Report page has all the results from all the test runs displayed. If some of the

results are not desired, they can be individually deleted by using the Delete button. Also
for a PDF report, select the Generate r eport button. To have the calibration data plotted

in the report, make sure the Plot Calibration Data  box is checked.

mGenerae Report
No Test Name Result Limits A —

1 SSC Offset Calibration [ pass WA [0_] Delete

2 S5C Offset Calibration | pass R

3 S5C Offset Calibration | pass [N [a] Delete Al

4 Optimized Pre-set Look Up [ pass WA :

5 Optimized Pre-set Look Up | pass R

6 Optimized Pre-set Look Up | pass [N

7 Initial Eye Height Calibration | pass [N

a Initial Eye Height Calibration | pass R

9 Initial Eye Height Calibration | pass [N

10 ACCM Calibration | pass [N

11 ACCM Calibration T Pass IR

12 ACCM Calibration | pass [T

13 Random Jitter Calibration N/

14 Random Jitter Calibration | pass  [WUR

15 Random Jitter Calibration | pass [N

16 Periodic Jiter Calibration N/

17 Periodic Jitter Calibration | pass  [WUR

18 Periodic Jiter Calibration | pass WY

19 Periodic Jiter Calibration N/

20 Periodic Jitter Calibration | pass  [WUR

21 Periodic Jiter Calibration | pass [

22 Periodic Jiter Calibration N/

23 Periodic Jitter Calibration | pass R

24 Periodic Jiter Calibration | pass WY

25 Periodic Jiter Calibration N/

26 Periodic Jitter Calibration | pass R

27 Periodic Jiter Calibration | pass [

28 Periodic Jiter Calibration N/

25 Periodic Jiter Calibration PASS NAA v

an Dl odim e (7 il i ims YT kA

£ >

Flot Calibration Data
FIGURE 49. REPORT RESULTS PAGE
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This portion is populated from the information in the DUT tab on the Session Info page.

Anrtsu DisplayPort Sink Test 2.1 Report

DUT Information

DUT Manufacturer . GRL

DUT Model Number :  DPSINK21
DUT Serial Number : ADDO2
DUT Comments

Test Information

Test Lab :  Granite River Labs
Test Operator : David
Test Date : 1 February 2022

Software Version
Software Revision : 0.00.12

FIGURE 50. DUT INFORMATION

This portion is populated from the calibration and tests performed  with their respective
results. This gives an overall view of all the results and test conditions.
No | TestName Limits Value Results | Lane Test Data Rate sJ
Point Frequency
1 S5C Offset Calibration NIA MNIA Pass NIA TP2 Rate_10G N/A
2 S5C Offset Calibration NIA MNIA Pass NIA TP2 Rate_13p5G NiA
3 | SSC Offset Calibration N/A NIA Pass NIA TP2 Rate_20G NiA
4 | Dptimized Pre-set Look Up N/A NIA Pass NIA TP2 Rate_10G NiA
] Optimized Pre-set ook Up NIA NIA Pass NIA TP2 Rate_13p5G N/A
li] Optimized Pre-set ook Up NIA NIA Pass NIA TP2 Rate 20G N/A
7| initial Eve Hejght Calibration NIA MNIA Pass NIA TP2 Rate_10G NIA
8 nitial Eye Height Calibration NIA MIA Pass NIA TP2 Rate_13p5G MN/A
] nitial Eye Height Calibration NIA MIA Pass NIA TP2 Rate_20G MN/A
10 | ACCM Calibrafion NIA MNIA Pass MIA TP2 Rate_10G MN/A
11 CCM Calibration NIA MIA Pass MIA TP2 Rate 13p5G MNiA
12 | ACCM Calibrafion NIA MNIA Pass NIA TP2 Rate_20G NiA
13 | Random Jitter Calibration NIA MNIA Pass NIA TP2 Rate_10G NiA
14 | Random Jitter Calibration NFA MNIA Pass NFA TP2 Rate_13p5G N/A
15 | Random Jitter Calibration NFA MNIA Pass NFA TP2 Rate_20G NIA
16 | Periodic Jitter Calibration NIA MNIA Pass NIA TP2 Rate_10G SJ1
17 | Periodic Jitter Calibration INFA NIA Pass NIA TP2 Rate 10G SJ2
18 | Periodic Jitter Calibration NFA NIA Pass NIA TP2 Rate 10G 5J3
19 | Periodic Jitter Calibration NIA MIA Pass NIA TP2 Rate_10G S5J4
20 | Periodic Jitter Calibration NIA MIA Pass NIA TP2 Rate_10G 5J5
21 | Periodic Jitter Calibration NIA NIA Pass NIA TP2 Rate_10G S5J6
22 | Periodic Jitfer Calibration NIA MNIA Pass WIA TP2 Rate_13p5G 501
23 | Periodic Jitfer Calibration NIA MNIA Pass NIA TP2 Rate_13p5G 5J2
24 | Periodic Jitter Calibration NIA MNIA Pass NIA TP2 Rate_13p5G 5J3
25 | Periodic Jitter Calibration NFA MNIA Pass MNFA TP2 Rate_13p5G SJ4
26 | Periodic Jitter Calibration NFA MNIA Pass MNFA TP2 Rate_13p5G S5J5
27 | Periodic Jitter Calibration NIA MNIA Pass NIA TP2 Rate_13p5G SJ6
28 | Periodic Jlitfer Calibration NIA MNIA Pass NIA TP2 Rate_20G SJ1
29 | Periodic Jitter Calibration NIA MNIA Pass NIA TP2 Rate_20G SJ2
30 | Periodic Jitter Calibration NIA MNIA Pass NIA TP2 Rate_20G S5J3
3 | Periodic Jitter Calibration NIA MNIA Pass NIA TP2 Rate_20G SJ4
32 | Periodic Jitter Calibration NIA NIA Pass NIA TP2 Rate_20G 5.J5
33 jodic JJi ibration NIA NIA Pass NIA TP2 Rate_20G S5J6
34 | IP1, Total Ji jbrati NIA MNIA Pass NIA TP2 Rate_10G S
35 | TP1, Total Jitter Calibration NIA MNIA Pass NIA TP2 Rate_10G S5J2
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Mo | TestName Limits Value Results | Lane Test Data Rate 5
Point Frequency
36 | TP, Tolal Jitter Calbration NIA N/A Pass A TP2 Rate_10G 5J3
37 | IPi, Tolal Jiter Calbration NiA MNYA Pass A TP2 Rate 10G 544
38 | TP i L NiA MYA Pass WA TP2 Rate 10G S5J5
38 | TP, Todal Jitter Cabbration NiA MN/A Pass A TP2 Rate_10G 5J6
40 | TP, Todal Jitfer Calbration NiA N/A Pass WA TP2 Rate_13p5G 51
41 | TP, Todal Jitter Calbration NiA NIA Pass WA TP2 Rate_13p5G 512
42 P i i NIA N/A Pass BA TP2 Rate_13p5G 5J3
43 | TP, Todal Jitfer Calbration NiA N/A Pass A TP2 Rate_13p5G 54
44 | TP, Tolal Jitter Calbration MNIA N/A Pass A TP2 Rate_13p5G 5J5
45 | TP, Tolal ditfer Calibration NIA N/A Pass BA TP2 Rate_13p5G S5J6
46 | TP, Tolai Jifer Calbraiion MiA A Pass A TP2 Rate 206 541
47 | IPi Tolai Jifer Calbration NiA MiA Pass A TP2 Rate 20G 542
48 | TP, Todal Jitter Calbration NIA MN/A Pass BIA TP2 Rate_20G 5J3
48 | TP, Todal Jitter Cabbration NiA MN/A Pass A TP2 Rate_20G 54
50 | TP, Todal Jitfer Calbration NiA N/A Pass WA TP2 Rate_20G 5J5
51 | TP, Todal Jitter Calbration NIA N/A Pass BIA TP2 Rate_20G 5J6
52 | TP, Eye Height Calbration NiA MN/A Pass A TP2 Rate_10G 51
53 | TPi. Eye Height Calibration NIA N/A Pass A TP2 Rate_10G 512
54 | TP1. Eye Height Calibration MNIA N/A Pass A TP2 Rate_10G 5J3
85 | TPy Eve Haight Calbration NiA MNYA Pass A TP2 Rate 10G S
56 | TP{, Eve Height i NiA MN/A Pass WA TP2 Rate 106 548
57 | TP, Eve Height Calbrafion NiA N/A Pass A TP2 Rate_10G 5J8
58 | TP, Eve Height Calbralion NIA [y Pass MIA TP2 Rate_13p5G 51
50 | TP, Eye Height Calbration NiA MN/A Pass A TP2 Rate_13p5G 512
B0 | TP, Eve Heighi Calbrafion NiA N/A Pass NA TP2 Rate_13p5G 5J3
61 | IFP ight i IA N/A Pass A TP2 Rate_13p5G 54
62 | TP Eye Height Calbration MIA MNA Pass A TP2 Rate_13p5G 5J6
63 | TP, Eve Heigh{ Calbration MNiA MNYA Pass WA P2 Rate 13p5G 546
64 | TP{ Eve Height L NiA MN/A Pass WA TP2 Rate 20G 541
65 | TP{ Eve Haight i NiA MYA Pass WA TP2 Rate 205 542
66 | TP4, Eve Height Calbraifion NiA MN/A Pass A TP2 Rate_20G 5J3
67 | TP, Eve Heighi Calbrafion NiA N/A Pass A TP2 Rate_20G 54
68 P ight i A /A Pass BA TP2 Rate_20G 5J5
60 | TP, Eye Height Cahbration NiA MN/A Pass A TP2 Rate_20G 5J6
70 | Crosstalk Calibration MIA N/A Pass A N/A Rate_10G MNIA
71 | Crosstalk Caiibration IA N/A Pass A N/A Rate_13p5G MIA
72 | Crossfalk Caibration NiA MYA Pass WA MYA Rate 205 A
73 | Opiimized £Q Look Ug NiA MN/A Pass WA TP3 Rate 13p5G MIA
T4 | TP2 EQ Eve Height Calbrglion HiA MN/A Pass WA TP3 Rate 13p5G 545

FIGURE 51 RESULTS SUMMARY TABLE EXAMPLE

This portion is populated  with results from each of the  calibration and test runs. Here the
results are explained in depth with supporting data points and screenshots. If the Plot
Calibration Data checkbox is selected, then the plots are also displayed.

74. TP3_EQ, Eye Height Calibration [TP3_EQ.Rate_13p5G,5J5]

Pass/Fail Stats : Pass

Cal Parameter :  Final Eye Height_Rate 13p5G_ TP3_5J5

Settings Parameter : Eye Amplitude

Settings : 1060.0000 mV

Measured Parameter : Eye Height

Measured Value . 106.0000 mY

Sj Frequency : 50.0000 MHz

Test completed time 23 December 2021 16:03:11 PM
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Screen shots 1

Heysight Infiniium : Thursday, December 23, 2021 4:03:06 PM
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FIGURE 52. CALIBRATION/T EST RESULT DETAILS EXAMPLE
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If some of the results are not desired, they can be individually deleted by selecting the
Delete button.

Result
Generate Report
No Test Name Result Limits ~
1 SSC Offset Calibration | pass WY [[G J Delete ]
2 S5C Offzet Calibration PASS MNAA
i S5C Offset Calibration PASS NsA & ||| Delete Al
4 Optimized Pre-set Look Up [ erass
5 Optimized Pre-set Look Up | pass WY

FIGURE 53. DELETE INDIVIDUAL CALIBRATION/T EST RESULTS EXAMPLE

To remove all results , select the Delete All button.
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The GRL-DP2I SINK- AN software enables Calibration and Test Results to be created and o
Qznj3yzn3pNHZABZHBV | nippbeEPAANNIOHNIHYLIPHZt t &njl ZynN3m
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, the test results, and any L
bzZppS NHOAHBZAPBY LBVt yniNSAVHEI NOOQZSNBNSBYLPHOPpSZH
command.

To load a session back into the software, including the saved parameter settings, use the .

v%t ynNiNSAVBI NOQZ3NBN3BYLPBOPp3SZHZHHBYLIP3HBYLPBV NZNB
To create a New session and return the application back to a default configuration, use

vt ynNiNSAVHI NOOzZ3SNHN3HYyLPHOPpIZHNZHHBEYLP3HYLPBHV2pbHE

® Anritsu DisplayPort Sink Test 2.1

Options | License Windows Help
Save App Property

Load App Property

Application

Mew Session
Result Save Session l
Ir Load Session Res

FIGURE 54. SAVING AND LOADING CALIBRATION AND TEST SESSIONS
gL Bl N3snpZHZzZynN3Hz3SNHApAANNIBHPpAZC®YABZHpPBHBAZoDpPNBHN3
a compressed zip - style file, containing a variety of information.
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The DisplayPort 2.1 PHY CTS outlines the requirements for manual DisplayPort 2.1 PHY
CTS UHBRXx Sink Calibration and Test ing in this section

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

setups.

1. Set up the physical equipment connection s, as per Figure 34.
2. Set up the MP1900A BERT as follows:

a)
b)
c)
d)

€)
f)
9)

h)

)

Goto Menu Bar A File A Initialize.

Goto PPGA Output.

Set Bit rate to vDispl ayPort UHB R 10V (gsing 10G as example) and set Amplitude to
0.6 Vpp . See Figure 69.

epybopAybazyypbBIyR3HHa 6By RBIMIUEGHE & and 64 0s) to
output SQ64 pattern . See Figure 56.

Turn on PPG Data Output.

Goto PPG A Emphasis tab .

TCH3HN3 BV ° 2 3¢ are Bet Sianpdamy/Brpset pattern to VUSERV, vDe-
Emphasis \/ See Figure 57.

Go to Jitter Modulation Source tab and turn off SJ1, SJ2, SSC, BUJ, RJ and Ext. See
Figure 69.

Goto Noise Generatortab and turn off the CM . See Figure 70.
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Single Er

Menu _ 0““’“' ﬁj%f«’!’dmon JTUL Asdtion
'(7]216/326 S| Ppsm c: OFF

Output Emphasis Pattern . Error Addition | Pre-Code | Misc1 | Misc2
i - Output

Bitrate IDisplay?or‘t UHER 10 }vl | 10.000 000 | Gbit/s

Output Data ® |ON v Clock |ON v

weisis EDEED s

Defined Interface @ Variable \v] | 0.000| d8

Amplitude @ 0.600 | Vpp [ ﬂl Vop

offset @ \ oooo| v [wn |v| M o000| v

Half Period Jitter ® o‘\

ol ( )ps | 0.000 |

Jitter Input @ - m | o| mul

FIGURE 55. PPG OUTPUT SETTING

Err A Erm.
Menu  _ ﬁ’n% Oulput ' GRrm Addition [0 '——Mn

[7) 21G/32G SI PPG c: OFF

Test Pattern Logic |POS ‘v‘

Current Outputting o

Pattern No.1l 128.TXT
Length I\ 128 bitsI
Maximum List Num 1 ‘

Load Edit

1 128128.TXT ]

FIGURE 56. PATTERN SETTING
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I R Er
Menu | cms QUIPY! GRITD Additon [HIEA

{7] 216/326 SI PPG c: OFF

Channel
Emulator

-e 0
-l et

( N
File Operation [ Recall H Store | | Initialze |
Standard/Prese(BIUSER vl -lDe-Emphasus VI - Preset0 v
Amplitude 0.600 | Vpp

Output Monitor
Pre B e
Simulated Pulse [Vpp]

Cursor3 0.000 Vpp

Cursor2 0.000 0.600

Cursorl 0.000
Post

Cursorl 0.000

Cursor2 0.000 i \}; '}b ;u: varw VIVg Vh Vi J,

Cursor3 0.000

0.600

Cursord 0.000 600

CursorS 0.000 /i 0.600

Cursor6 0.000 \ 0.600

FIGURES7. PPGEMPHASIS SETTING

[4) Jitter Modulation Source

S O JEU O JEN O Y O
10Hz 33000 Hz | 0.000 Uip-p/ 0.000 Uip-p
0.000 Uip-p | 5000 ppm

Clock Source Clock to PPG
5 Unitl:Slot2:MU1810008 326G PPG ——>

10 000 000 kHz 10.000 000 Gbit/s >
Ref Clock

/1 ’
_
10 000 000 kHz

AUX |
AUX Input Clock Sub-rate Clock

1/8 »
1250 000 kHz

Frequency 1000000 | Hz
Amplitude 0.000 | Ulp-p
0.000 ps p-p

210
2
=
©
-]
3
-4
[
<

0001 oM o1 1 10
Modulation Frequency (MHz)

FIGURE 58. JITTER SOURCE SETTING
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ion Selector Aut » Aut )
Wy Sop | O Sewen @ED Adiust gy

il

[8) Noise Generator

®
Data Input 1 57" Data Output 1
Data Input 1 Ext M Data Output 1
External Input
External Input
WN
Data Input 2 I Data Output 2
Data Input 2 ~ Data Output 2
L7
Presets |Manual ‘v
Amplitude Frequency Band
10| mvpp 100 MHz Low v

FIGURE59. CM SETTING

8.1.1 Set Up Oscilloscope
8.1.1.1 Keysight Oscilloscope Vertical and Horizontal Setup
Set up the Keysight Scope as listedin  Table 9.
TABLE 5. KEYSIGHT OSCILLOSCOPE VERTICAL AND HORIZONTAL SETUP

Setting Setup

Vertical Chl-: LloHj CZAnj3pbyLhpHs ceepHzZ3ppHNs By LP
Record Length 12.5 M in a single acquisition

Sample Rate 80Gs/s

Averaging ON (Average of 150 cycles)

Sample Mode Real Time

Bandwidth 16GHz (UHBR10)/ 21GHz (UHBR13.5)/ 21GHz (UHBR20)

Vertical Scale Set to full screen without clipping

Sin x/x OFF
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Acquisition

- Sampling Mode ————— - Acquisition Mode —

© Real Time © Normal
= . Equivalent Time

@ segmented - T e

@ Roll Mode

709 mV

A

| Sin(x)/x Interpolation ——— ﬁ
- = Bandwidth Limit...
|off (¥ \‘ |_Bandwidth Limit...

- Display Status ——
B Enabled

177 mv

- Averaging
Enabled

# of Averages
[150

- Sampling Rate

@ Automatic @ Manual
-532 mV

[80.00 GSa/s
-700 mv
- Memory Depth ——— 09 m
i 800 ns 1wons @
@ Automatic © Manual

T

[200.000 kpts

X scale Incomplete Incomplete ax Incomplete
X offset Incomplete ist p- Incomplete: Bin width Incomplete
Hist mean Incomplete Hist p+30 Incomplete Hist median  Incomplete
Histstd dev  Incomplete Hist p-p Incomplete Hist mode Incomplete
Histpxlo Incomplete Hist FWHM Incomplete: Hist hits Incomplete
Hist p+2o Incomplete Hist min Incomplete Hist peak. Incomplete

FIGURE 60. KEYSIGHT OSCILLOSCOPE VERTICAL AND HORIZONTAL SETUP
8.1.1.2 Tektronix Oscilloscope Setup
Set up the Tektronix Scope as listedin  Table 9.

TABLE 6. TEKTRONIX OSCILLOSCOPE SETUP

Setting Setup

Vertical Math 1 (Chl- Ch3)

Record Length 12.5M in a single acquisition

Sample Rate 100Gs/s

Averaging ON (Average of 150 cycles)

Sample Mode Real Time

Bandwidth 16GHz (UHBR10)/ 21GHz (UHBR13.5)/ 21GHz (UHBR20)
Vertical Scale Set to full screen without clipping

Sin x/x OFF

8.1.1.3 Keysight or Tektronix Oscilloscope Histogram Setup
Set up the Scope as list edin Table 9.
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TABLE 7. KEYSIGHT OR TEKTRONIX OSCILLOSCOPE HISTOGRAM SETUP

Setting Setup

ul 10Gbps 100ps (UHBR10)/ 13.5Gbps 74ps (UHBR135) / 20Gbps 50ps
(UHBR20)

Amplitude Voltage Measure differential amplitude of bits 57 and 62j @t Hhunjy AN
differential amplitude of bits 57 and 62 (64 bits of 0s)

1. In the Emphasis tab, create 15 Presets with Deemphasis which match the Table in the
DisplayPort 2.1 Specification. Onthe BERT, goto the PPGEmphasis tab and s et the
DUT presett 0 0. See Figure 61 below .

2. Measure the differential amplitude voltage:

a)

b)

c)

For DUT Configuration (1) KEnable Preshoot, Deemphasis and m easure differential

amplitude voltage of bits 57  -62j €EEtunjy Aj v x Xo ¢ Hj T HBhunjy ABNS Bp Amb
of 0s)|) ; mark it as V1.

For DUT Configuration (2) W Set Preshootto 0 as disable d and enable Deemphasis .

Measure differential amplitude voltage of bits 57 -p¢j EEhNjyAj ux Xecmhj o1 Hhu
Ehunjy Aj v x Xo¢ mbh| pmafkivasWA B NS B TA BE -

For DUT Configuration (3) W Enable Preshootand set Deemphasis to 0 as disable d.

Measure differential amplitude voltage of bits 57 -p¢j EEhNjyAj ux Xecmhj o1 Hhu
Ehunjy Aj vx Xo¢ mbh| pmafkivasWA B NS B TA BE

3. Calculate Preshoot to be CT®aE OQO—

Calculate Deemphasis be ¢ ®a € "Q—

Gradually adjust the Preshoot , Deemphasis and confirm whether the measured value
minus the S pec value is less than or equal to +/ - 0.3 dB. When this condition is
fulfilled , record them and calculate their corresponding coefficient values. Then

repeat the above steps until presetO~presetl5 of all data rates (UHBR10Q, UHBR13.5,
UHBR20) are calculated.
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I A Er Applica
Menu'' o Output Addition |3
{7) 21G/326 SI PPG m c: OFF

ila Output ]El Emphasis i@ Pattern IErrorAddltnonIPre{odefMlsclquch’
e —— — il -

Channel
Emulator &

: il [ O
Z M7 - —> - —

( 1
File Operation | Recall ‘ Store | Initialze |
Standard/Preset @ | USER ¥ | - |De-Emphasis v | - |Preset0 \
Amplitude 0.600 | Vpp

Output Monitor

Pre e
Simulated Pulse [Vpp]
Cursor3 0.000 Vpp
Cursor2 0.000 0.600
Cursorl 0.000 \ 0.600
600

Post 0.600
Cursorl 0.000 1990
Cursor2 0.000 EOO ‘7\’.1 Vb Ve Vd Ve VI Vg Vh Vi Vj I

0.600
Cursor3 0.000

0.600

Cursord4 0.000 T

Cursors 0.000 0.600

Cursort 0.000 \ 0.600

FIGURE 61. EMPHASIS CH1 INTERFACE

6. Table 8 below describes the Deemphasis configuration.

TABLE 8. DEEMPHASIS CONFIGURATION

Setting Setup
Deemphasis Configuration (1) Preshoot Enabled, Deemphasis Enabled . See Figure
62.
Deemphasis Configuration ( 2) | Preshoot Disabled , Deemphasis Enabled . See Figure
63.
Deemphasis Configuration ( 3) | Preshoot Enabled , Deemphasis Disabled . See Figure
64.
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Channel

Emulator

-mﬁ .m
File Operation Recall Store : Intialze |
Standard/Preset @ USER ¥ - De-Emphasis ¥ - Presets v
Amplitude 0.600  Vpp

Output Monitor

Pre Jee@
Simulated Pulse [Vpp]
Cursor3 0.000

Cursor2 0.000

cu'sorl -

Post
Syreond
Cursor2 0.000 g Va Vb Ve Vd Ve VI Vg VA Vi Vj

Cursor3 0.000
Cursord 0.000
Cursors 0.000

Cursors 0.000

Channel

|
|
I1S1
Emulator
lﬁf_'i{_'f lm*
File Operation Recall Store ‘ Intialze |
Standard/Preset ® USER ¥ - De-Emphasis ¥ - Presets v
Amplitude 0.600 | Vpp

Output Monitor

Pre Jde®
Simulated Pulse[Vpp]
Cursor3 0.000

Cursor2 0.000

Cursorl 0.000
Post
Cursor2 0.000 Va Vb Ve Vd Ve VI Vg Vi Vi Vj

Cursor3 0.000
Cursord 0.000
Cursors 0.000

Cursors 0.000

FIGURE 63. DEEMPHASIS CONFIGURATION (2)
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7) ZIGBZGSJPPG c: OFF -

'16 Output ]G Emphasis [G Pattern lEnorAdd-uonIPre-CodeIMisclIM-sczi ‘

Channel !. 5 IS1 !. d
Emulator
- e = -
Y 1 w40 1 w10
File Operation [ Recall | Store } ,r Initialze ]
Standard/Preset @ |USER ¥ - De-Emphasis ¥ | - Presets v
Amplitude 0.600 | Vpp

Output Monitor

Pre Jde@

Simulated Pulse [Vpp]
Cursor3 0.000

Cursor2 0.000

Post
Cursorl 0.000
Cursor2 0.000 o Va Vb Ve Vd Ve VI Vg VA Vi Vj

Cursor3 0.000
Cursord 0.000
Cursors 0,000

Cursoré 0.000

FIGURE 64. DEEMPHASIS CONFIGURATION (3)

7. The following results summary table is populated from the calibration and tests
performed with their respective results. This gives an overall view of all the results
and test conditions.

No TestName Limits Value Results Lane Test Data Rate sJ
Point Frequency

1 | Praset Calibration N/A N/A | Pass | NIA UHBR10 NIA
2 | Preset Caiibration N/A /A hIA NIA UHBR13.5 N
NIA NIA UHBR20 NIA

3 Preset Calibration MIA MIA

FIGURE 65. RESULTS SUMMARY TABLE EXAMPLE

When you click on the v @nerate Report Vbutton, you can view the results of each

calibration and test run in the report along with correlated trace plots.
Preshoot_diff(10G)
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FIGURE 66. 10G PRESHOOT AND DEEMPHASIS PRESET CALIBRATION RESULT DIAGRAM EXAMPLE
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FIGURE 67. 135G PRESHOOT AND DEEMPHASIS PRESET CALIBRATION RESULT DIAGRAM EXAMPLE
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Preshoot_diff(20G)
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FIGURE 68. 20G PRESHOOT AND DEEMPHASIS PRESET CALIBRATION RESULT DIAGRAM EXAMPLE

1. Set up the physical equipment connections without the ISI channel, as per

Figure 34.

2. Set up the MP1900A BERT as follows:

a) GotoMenuBar A File A Initialize.
b) dNBYNBENyypHBY Z2HZzZ3NBAPpYH: &NI AH& NEHFigurg BN B v § 3 njy p
c) GotoPPG A Misc2.
d éepyp: @NI ApeNZHI pHyNBVvY 3njyFgored BNy to°YypPpunmmn9VmMBHEDP
e) SetBit Rateto 10Gbit/s . See Figure 70.
f) Set Offset (ppm) to 300 ppm for 10G. See Figure 70.
9 epybhbwnZyt ¢y bH: @NIl Apazy FigweNrB.v c ZeeHzypVmMbeépphH
hy épybepAybazyypHSHBN3HBaadby Nbvm\aRrenyyGAowENaH s p vy LIB Y N
i) Turn on PPG Data Output.
j) GotoPPG A Emphasistaband turn 03 Hv ° Zz $etingsV See Figure 72.
Kkl s ZH3HN3HVveéé: VH b bagkHEIGoATO@)with3 p3AMpML @or 10G) triangle
down spread. (SSC will remain ON for all of the following steps.) See Figure 73.
da! pAacmpbhal §p: séBF 1 9a9Hén3AH° q ap oNpb

K¢ a! daal Pb5 A ED O G PHBATDHEWBD  ~0 Oy AST_PH3 d~ 4z ph@l ok


http://www.grlps.com/

gém‘”"'”mbbb555555555555555555555bbbﬁbbbbbbbbbbbﬁmmﬁj@@@

[) Set DATA+ amplitude to 620mV. A differential amplitude just over the 700 mV EH
should show as an initial value. (See the lower left in Figure 74.)
m) Set initial CM frequency to 400MHz. See Figure 75.

nN eZH3BYyLPBH: HBNZYt Zy By NBVv LSS VHEZ3ynehy L H: °H: 2z &njhuF

[4] Jitter Modulation Source

so N sv2 (G ssc Wl eu WM~ M e
10 Hz 10 Hz 33000 Hz 0.000 Ulp-p | 0.000 Ulp-p |

Clock to PPG
> Half-rate (MUX)

Ref Clock

12 300 000 &

- Sub-rate Clock

LS SO .

Clock Source jUnitl:Slot2:MULS1000B

Yy

AUX Input Clock

Center Freguency 12 500 000 | kHz
Offset | 0 | ppm
Reference Clock |Interna| |v|

Calibrated Module S/N | )

FIGURE 69. JITTER CLOCK SOURCE SETTING
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[7] 21G/32G 5| PPG Data1|v c: OFF

E Emphasis |
_Clock Setting
Clock Source |’LInit1:5|ut4:Mu1815th |v|
Bit Rate |"u"ariab|e |v| | 1|:r~| Gbit/s
Output Clock Rate |aFuIIrate |Y| Offset | EDD] ppm
Reference Clock |’Internal |v|
:_Nuise Setting
Moise Generator |:N0t use |"|
Offset | n.nnn] dB

FIGURE 70. PPG MISC2 SETTINGS
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Tl H- En
(oms) ©UPU! | @RI Addition
[7121G/326 S| PPG c: OFF

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

Test Pattern @ PRES w | | logic@|POS |¥ Bit Shift | 1bit v
Length® 27151 ¥ | bif
v

Mark Ratio B 172

Applica

Menu
-

e

FIGURE 71 PATTERN SETTING

71 21G/32G S| PPG PELCHRR 4
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e 1| 2] 3] .10 i 2] 3] .10
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2 [ 0.000 000 0.000] ["\a vb ve vd Ve Vi Vg Vh Vi vj
0.000 |

C3 | 0.000 000
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C4 | p.000 00O "~ 0.000)

C5 | 0.000 000 2 0.000]

C6 | 0.000 000 e 0.000] |

| >
FIGURE 72. PPG EMPHASIS SETTING
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3 ] Jitter Modulation Source

sit (I s12 | Y on | VRO VRN On - [ OFF
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Clock Source Clock to PPG
>| External Halfrate (MUX) —————
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ya—— >
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. B
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i}
I
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[=4
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FIGURE 73. SSC SETUP

Waveform Window 1

1@licom

FIGURE 74. DATA+ AMPLITUDE SETTING
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[B] Noise Generator

®

Data Cutput 1

Data Input 1 Data
Data Cutput 1

Data Input 1 E

"
|

 E
o Gl O
-

External Input
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4 mvVpp |

W
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Data Input 2 Data Qutput 2

Data Input 2 é Data Qutput 2
Presets |Manua| |1r|
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|' m] mVpp | 00| Mz |fLu'.-.' |v|

FIGURE 75. CM SETTING
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8.2.1.1 Oscilloscope Vertical and Horizontal Setup
Set up the Scope as listed in Table 9.
TABLE 9. OSCILLOSCOPE VERTICAL AND HORIZONTAL SETUP

Setting Setup

Vertical Chl: LJoHj CZAnj3pbHyLPpHs ceepHzZ3ppHNs By LP
Record Length 40M in a single acquisition

Sample Rate 80Gs/s

Averaging OFF

Sample Mode Real Time

Bandwidth 16GHz

Vertical Scale Set to full screen without clipping

Sin x/x OFF

FIGURE 76. OSCILLOSCOPE VERTICAL AND HORIZONTAL SETUP
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