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1 Introduction

This User Guide & MOI describes the step-by-step calibration and procedures to perform
DisplayPort 1.4 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 PHY 1.4 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 also explains how to set up and use the GRL-DP14-SINKAN software to
automate receiver calibration and compliance testing for DisplayPort 1.4 Sink conformance. The
GRL-DP14-SINKAN software is used with the Anritsu MP1900A BERT for testing DisplayPort Sink
receivers per the Jitter Tolerance requirements of the DisplayPort PHY CTS version 1.4 and
DisplayPort over USB Type-C CTS Rev 1.2a respectively.

The GRL-DP14-SINKAN software automates stressed signal calibration and jitter tolerance testing
at the following DisplayPort data rates- 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-tests (DUT’s).
The GRL software also supports variable ISI generation through the Artek CLE1000-A2 which
enables calibration to be performed with minimum reconfiguration of the setup, allowing
measurements to be more fully automated. For link 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 connectors and the GRL-USB-PD-C2 USB
Type-C Power Delivery Tester for USB Type-C connectors.

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

The MOI reduces the CTS test description to practice using the specified test equipment and
procedures in an effort to standardize testing across ATC’s and equipment manufacturers who
perform their own certification measurements.

2 Reference Documents

[1] VESA DisplayPort 1.4a PHY Layer Compliance Test Specification (PHY CTS), Version 1.4,
Revision 1.0, 27 July 2018

[2] VESA DisplayPort (DP) Standard v1.4 Specifications
[3] VESA DisplayPort over USB Type-C CTS Rev. 1.2a

GRL-DP14-SINKAN User Guide & MOI Rev. 2.5
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3  Resource Requirements

3.1 Equipment Requirements
TABLE 1. EQUIPMENT REQUIREMENTS — SYSTEMS

System Qty. Description Key Specification
Requirement
GRL-DP14- 1| Granite River Labs DisplayPort 1.4 Sink Compliance Calibration & Test Automation
SINKAN Software for the Anritsu MP1900A BERT - www.graniteriverlabs.com
- with Node Locked License to single Oscilloscope/PC OS
Anritsu 1| MP1900A Signal Quality Analyzer, with following e Option STR for stress
MP1900A BERT modules: generation
e MU181000A/B 12.5 GHz Synthesizer e Proper test patterns @

e MU181500B Jitter Modulation Source

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

e MU195050A Noise Generator

Real-time 1| Keysight (InfiniiSim / EZ-JIT / Serial Data Analysis/ |e =13 GHz bandwidth (for
Oscilloscope ™ Serial Data Equalization) Oscilloscope HBR2 and below)
Or e >16GHz (for HBR3)

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

software
ISI Generator 1| Artek CLE1000-A2 For variable ISI generation
VISA (Virtual 1| VISA Software is required to be installed on the host PC running GRL-DP14-SINKAN
Instrument software. GRL’s software framework has been tested to work with all three
Software versions of VISA available on the Market:
Architecture) 1. NI-VISA: http://www.ni.com/download/ni-visa-17.0/6646/en/

API Software ) o ] L
2. Keysight 10 Libraries: www.keysight.com (Search on IO Libraries)

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

AUX Controller 1| Unigraf DPT-200 For link training and error

() detection

Computer 1| Laptop or desktop PC For external automation
control

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

I Infiniium / DPOJET setup files and SDLA filters are distributed with the GRL-DP14-SINKAN software and are
installed during installation process.
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[ If using the ARTEK CLE1000-A2 as the ISl 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.

[9 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 — ACCESSORIES

Accessory Qty. Description Key Specification
Requirement
VESA-Approved 1 | Standard DP, mDP, or USB Type-C plug- Meets DP1.4 CTS
DisplayPort Mated receptacle mated pair adapter (Wilder-Tech, electrical requirements
Adapter Fixture Pair LS-ICT) - DUT connector type 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 GHz
Converter) HYPERLABS Model # HL9452-60 or equivalent | (10-90%)
2 | For Crosstalk signals: 150 psrise time, 2.33
HYPERLABS Model # HL9452-150 or equivalent | GHz (10-90%)
+4 RF Splitter or +3 RF 2 | Anritsu AN44182A 4-Way Power Divider or JFW
Splitter Model 50PD-292 or equivalent
SMA-Female to SMA- 4
Female Adapter
LAN Switch 1 | Optional @
LAN Cable 1or3 | ForOscilloscope and MP1900A BERT P!
300 MHz Vector Signal 1 | As external SJ Fixed source (Rigol DSG815
Generator recommended)
6 dB Attenuator 1 | For Vector Signal Generator to protect External | Max2V
Jitter Input (Anritsu 41KB-6 recommended if
connector type is SMA)
SMA-to-SMA Cable 1 | Anritsu J1625A or equivalent
Skew Matched Pair 6 pairs | Anritsu J1550A 80 cm skew matched pair cable
Cable or equivalent
N-SMA Adapter 1 | Anritsu J1398A or equivalent
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Accessory Qty. Description Key Specification
Requirement
50 Ohm SMA 15
Terminator

[ol f 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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4 GRL-DP14-SINKAN Software Setup
4.1 Setup

This section provides procedures for installing, configuring and verifying the operation of the GRL-
DP14-SINKAN automation software. It also helps 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.

4.1.1 Download GRL-DP14-SINKAN Software

Download and install the GRL-DP14-SINKAN software on a PC or an oscilloscope (where GRL-
DP14-SINKAN software is referred to as ‘Controller PC’ or ‘Scope’ respectively in this 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 3.1).

2. Download the DPSinkTest14VX.XX.XX.zip package from Granite River Labs support site.
3. The ZIP file contains:

a) DPSinkl14PatternFilesinstallation00xxxxxxxSetup.exe - Run this on the MP1900A BERT
to install the DisplayPort 1.4 test pattern setup files. This will place the DisplayPort
Configuration and Pattern files on the MP1900A BERT in the ‘C:\Configurations\Anritsu
DisplayPort Sink Test 1.4’ directory hierarchy.

b) DPSinkTest14Application14xxxxxxxxxSetup.exe - Run this on the Controller PC or
Oscilloscope to install the GRL-DP14-SINKAN application. This application will create the
‘C:\GRL\Rx Test Solution\Applications\DPSinkTest14_AN’ directory hierarchy.

c¢) DPSinkTestl4ScopeSetupFilesinstallation00xxxxxxxSetup.exe - Run this on the
Oscilloscope to install the Infiniium setup files. This will place the DisplayPort Setup and
Filter folders in the ‘C:\GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4’ of the Keysight
Scope or C:\TekApplications\DPOJET of the Tektronix Scope directory hierarchy.

4.1.2 Launch and Set Up GRL-DP14-SINKAN Software

4.1.2.1 Onthe MP1900A BERT

1. Launch the Signal Quality Analyzer-R Control Software.
2. Select the “Expert BERT” button to turn on the Miscellaneous System. This will allow you to
remotely control the MP1900A BERT.

GRL-DP14-SINKAN User Guide & MOI Rev. 2.5
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Applications
_—

PAM4 PPG/ED Based Systemn
(NRZ test is also available.)
—
Standard BERT for
PAM4

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

)
Standard BERT for Si

Miscellaneous System

S
Expert BERT

——
o

MX1830004 PAM4 Control

.I!_EIQ F:%es.a?nprl IE I;‘ E ol Anritsu 2:.0
FIGURE 1. TURN ON MISCELLANEOUS SYSTEM

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

4,1.2.2 On the PC Used for GRL Framework Installation

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

Get Help
Google Chrome
Google Drive
GRL

GRL! GRL - Automated Test Solutions

@':;', Uninstall
S5o®M & @ B OL

FIGURE 2. SELECT AND LAUNCH GRL FRAMEWORK

2. From the Application—>Rx Test Solution drop-down menu, select ‘Anritsu DisplayPort Sink
Test 1.4’ to start the application. If the selection is grayed out, it means that your license has
expired.
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m GRL - Automated Test Solution

Application | Options  License Windows Help

Framework Test Sclution 3

Rx Test Solution ¥ || Anitsu DisplayPort Sink Test 1.4
Tek General Rx Test

4

FIGURE 3. START DISPLAYPORT SINK TEST 1.4 APPLICATION

3. Toenable license, go to License—>License Details.

Application  Options | License | Windows  Help

License Details

FIGURE 4. SEE LICENSE DETAILS

a) Check the license status for the installed application.

GRL Framework License n

Granite River Labs

Framework License Details

Installed Products:
splayPort Sink Test 1.4 - Permane A

Host 1D {For enquiries or license request please send this information):

Qo Ex0EbSTAGYMNIASMZIPUpC Drlk TEKNwze Ir2sC7xLY3IKA+p A
kTdcslo1Viorh Ze BE+ESy Kt 7/Nhmg++AAECeaaalQ0TAT+ Copy to
A7rcdx EZ006w TKRRUb BSUCHATAsQMWMUZION 1tga Teojzz TR ZC Clipboard
ABXwSj*tojBHEBRCGrT)ids TWI4alQj+aSWhk 1ZosEY+pEaWISU v

For license enquiries send the Host IDto  support@Granite Riverlabs .com

Activation Key Received:

Activation License File Received: | Browse Activate

Close

FIGURE 5. CHECK LICENSE FOR INSTALLED APPLICATIONS

4, Activate License:

a) Ifyou have an Activation Key, please enter in the box provided and select Activate.
b) If you do not have an Activation Key, select Close to use a demo version of the software
over a free 10-day trial period.
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Note: Once the 10-day trial period ends, you will need to request an Activation Key to continue using
the software on the same computer or oscilloscope. The demo software is also limited in its
capability, in that it will only calibrate the maximum frequency for each data rate. Thus, the demo
version cannot be used to fully calibrate and test a device. For Demo and Beta Customer License
Keys, please request an Activation Key by contacting support@graniteriverlabs.com.

5.
4.

Select the Equipment Setup icon IE] on the DisplayPort Sink Test 1.4 Application menu.

Connect the Anritsu MP1900A BERT via LAN to the GRL automation control enabled Scope or
PC. Enter the MP1900A IP address and Port number to match what is shown in the MP1900A
Remote Client window in Section 4.1.2.1. For example, the BERT can be connected using a
connection string in the following format: “TCPIP0::192.168.0.14::5001::SOCKET” or
“192.168.0.14:5001”. Note the IP address listed is only 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 automation software.

(Note: The Scope IP address can be obtained, if not known, by typing CMD - IPCONFIG on the
Scope and observe the IP address listed. If the GRL software is installed on the Tektronix Scope,
ensure the Scope is connected via GPIB and type in the GPIB network address, for example
“GPIB8::1::INSTR”.) If the GRL software is installed on the PC to control the Scope, type in the
Scope IP address, for example “TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port
number from the address.)

Enter the COM address of the ISI Generator to be used.
Then select the “lightning” button (|4 ) for each connected instrument.

The “lightning” button should turn green (| 4 ) once the GRL software has successfully
established connection with each instrument.

Mame D Address Type Vendor Lib

Scope [Scope ||[127.00.1 | ||osciloscope || Aglent | AgientScope || <] =

BERT [BERT ||[152.168.055001 | |[BERT | |Andtsu || |Anitsu19008e ~ || 4 || =

ISl Generator | (i5iGen || [comn3 | |[151Generator || |Atek v | |StandardSenal ~||[<|| =

S Generdtor | [5Gy | [1s2.162.06 | |[other | |Rigel || Genercvisa ~||[</| (=

FIGURE 6. CONNECT INSTRUMENTS WITH GRL SOFTWARE
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Additional notes:

e Further information for connecting the Keysight and Tektronix oscilloscopes to the PC is provided
in the Appendix of this document.

e 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 ISI generator manufacturer. Refer to Appendix for the driver
installation information.

4.2 Configuring the Software Before Calibration and Testing
4.2.1 Session Info

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 software once tests are completed.

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

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

DUT Info Test Info Software Info

DUT Manufacturer: |GRL | Comments

DUT Model Number: |[;|p1 |

DUT Seral Number: |1DDD |

FIGURE 7. SESSION INFO PAGE
4.2.2 Conditions for Testing and Calibration
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.
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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.

ofF]® x> -8

Lane  Test Point SSC Data Rate Frequency

Lane 0
Lane 1
Lane 2
Lane 3

FIGURE 8. SELECT LANE UNDER TESTS

b) Test Point tab: Select the test points for calibration and testing. Note ‘TP2 CTLE Long’ and ‘TP2
CTLE Short’ represent the TP2_CTLE test points for Long and Short Channel measurements of the
HBR3 Tethered cable DP Sink Device respectively.

lane TestPoit SSC  Data Rate Frequency

TP3

TP2
TP2CTLE Long

TP2 CTLE Short

FIGURE 9. SELECT TEST POINTS

c) SSCtab: Select to enable or disable SSC Capability supported by the DUT for testing.

Lane  Test Point SSC Data Rate Frequency

Enable
[] Disable

FIGURE 10. SELECT SSC CONDITION

d) Data Rate tab: Select the desired data rates for calibration or testing.
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Lane Test Point 55C  Data Rate  Frequency

RBR
HER
HBR2
HBR3

FIGURE 11. SELECT DATA RATES

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

Lane  TestPoint SSC  Data Rate Frequency

500k
M
= 2m
10M
[ 20M
100M

FIGURE 12. SELECT SJ FREQUENCIES
4.2.3 Setup Configuration for Testing and Calibration

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

4.2.3.1 Test Mode Tab

Select to apply the Standard DisplayPort or 2+2 Alternate Mode test mode for calibration or
testing.

Test Mode  Automation 15| Generator  Test Settings  Margin Test

Test Mode: Standard DP| w
Standard DP
2+2 Mode
FIGURE 13. SELECT TEST MODE
GRL-DP14-SINKAN User Guide & MOI Rev. 2.5
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Select to use the Tektronix DP Aux Controller or Unigraf DPT-200 Aux Controller in the calibration
or test setup. Select ‘None’ if not using an Aux Controller. Then enter the COM port number of the

connected Aux controller.

Test Mode Automation  |S| Generator  Test Settings  Mangin Test

ALX Controller:

COM Port:

igraf DPT-200) e

igraf DPT-200
None
Tek DP-ALLX

FIGURE 14. SELECT AUX CONTROLLER

4.2.3.3 ISl Generator Tab

Select the ISI Generator to be used in calibration or testing.

Test Mode  Automation |5 Generator  Test Settings  Margin Test

151 Generator:

Putek | v

None

FIGURE 15. SELECT IS| GENERATOR

4.2.3.4 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.
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Symbol Lock Pattem:

HEBRZ Compliance Pattem:

Enable ES| Register

FIGURE 16. CONFIGURE TEST SETTINGS

4.2.3.5 Margin Test Tab

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

Minimum Bits: ES
Maximum Emar:
Jitter Step Size: %
Maximum Steps:
Margin Start Amplitude: 100

[] Binary Seanch Method
[] Prompt to Reset DUT

FIGURE 17. CONFIGURE MARGIN TEST PARAMETERS

4.3 Calibration/Test Selection Page

Go to the Select Tests page on the left of the screen to select the available calibration or tests to
be performed. Select the 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 calibration is not completed, the Sink Tests will show an error message.

Note: For calibration/testing, it is recommended to use a Variable ISI 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 ISl generator.
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=- D{} DISD|EI}'PDI1 Sink Tests

Ze
B .{) TP Callbratlnn
S 14 Rise Time Test
----- 14 ACCM Calibration
----- 4 RjCalibration
----- 14 5 Fixed Calibration
----- 4 5 Sweep Calibration
P e 14 Intrinsic TIE
a l 4 TP2/TP3 Calibration
----- 4 Crosstalk Calibration
----- 14 15| Calibration
----- 4> TJ Calibration
----- 4> Eye Height Calibration

FIGURE 18. 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, it is advisable
to complete all previous calibration before going on to the next calibration.

E- D{) DisplayPort Sink Tests
l ¢ DlsplayPnrt Sink Callhratlun
o
EI [ € Sink Test Pre-Verdication
-4 DUT Capabilties
4> Frequency Lock
£ Symbol Lock
] 4> Emor Bit Count
El .(} Sink Sensitivity Test
; 4> Sink Compliance Test
[ € Sink Margin Test

FIGURE 19. 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 “pre-test” link
training before running the actual tests. These pre-verification tests are carried out mainly for
debugging purposes and will not include any jitter tolerance testing.

4.4 Calibration/Test Parameters Configuration Page

Select X from the menu to access the Configurations page. Set the required parameters for
Sink calibration and testing as described in Table 3 below.

To return all parameters to their default values, select the ‘Set Default’ button.
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Set Default

4

= DigplayFort Sink Tests

D DisplayPort Sink Calibration

Crosstalk Source:

Cable Model:

Fixed 5J Source:

HER3 151 Calibration Method:

o TP2/TP2 Calibration

BERT “

TIE Subtraction w

Standard DP w

Extemnal w

HBR TP2 Calibration Test Paint: P2 v

o- DisplayPart Sink Sensitivity

PreEmphasis/Swing Loop Method: Fallow DPCD >

Reset Link Register: False e

Test All Lanes with Lane 0 Cal: False o

Enhanced Frame Enabled Register: Tz —

TP54 Scrambling Disable: Tz o

Traning Pattem Select: Diefault =

Initizlize Traning Lane Set: Tz —

FIGURE 20. PARAMETERS CONFIGURATION PAGE

TABLE 3. CALIBRATION/TEST PARAMETERS DESCRIPTION

Parameter Name

Description

Crosstalk Source Select whether to use the MP1900A BERT or an external source to
generate crosstalk.

HBR3 ISI Calibration Select whether to use the TIE Subtraction or DDJ method to

Method calibrate ISI for HBR3 data rate.

Cable Model Select whether to use a Standard DisplayPort cable or a Type-C

cable type for calibration.

Fixed SJ Source

Select whether to use Internal Fixed SJ source or External source or
Manual inject jitter source for calibration.

HBR TP2 Calibration Test
Point

Select whether to use TP2 or TP3_EQ test point for calibrating for
the HBR data rate.

PreEmphasis/Swing
Loop Method

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

Reset Link Register

Set to True or False to perform link register reset during testing.

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

Set to True or False to enable the Enhanced Frame bit in the DPCD
register.

TPS4 Scrambling Disable

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

Training Pattern Select

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

Initialize Training Lane
Set

Set to True or False to reset HDCP register(0x102) before sending
training pattern.

Ignore Error Count
Mismatch

Set to True or False to ignore any differences in the error counts
obtained during testing.

RBR/HBR Test Pattern

Select the test pattern PRBS7, TPS2 or TPS3 for testing with RBR
and HBR data rate.

Always Initialize BERT

Set to True or False to bypass BERT initialization during testing.

Skip Link Training When
SJ Changed

Set to True or False to skip the loopback link training sequence
when 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.

4.5 Calibration Target Configuration Page

For debugging purposes ONLY, the default calibration target values can be changed for certain

calibration. To do this, select lol 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-select the ‘Use Default Value’ checkbox. 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

Rj Calibration  Sj Fixed Calibration  Sj Sweep Calibration  Crosstalk Calibration 151 Calibration  TJ Calibration  Eye Height Calibration
RER  HBR HBRZ HBR2

Initial Cal 0.05
Target Value: 0.0081 Ul
Min Limit: 0.00786 ul
Mz Limnit: 0.008343 Ul
PID Control 0.3

FIGURE 21. CALIBRATION OVERWRITE

4.6 Running Calibration/Tests

Select ' from the menu to access the Run Tests page. The GRL software automatically runs the
selected calibration or tests when initiated.

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

e Skip Test if Result Exists - If results from previous calibration/tests exist, the software will
skip those calibration/tests.

e Replace if Result Exists - If results from previous calibration/tests exist, the software will
replace those calibration/tests with new results.

Run Ophon

(@) Skip Test f Result Fxists

Run Tests
(") Replace If Result Exists

FIGURE 22. RUN TESTS PAGE

Select the 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 to re-run only certain calibration or tests on certain conditions, please delete the
calibration or tests from the Report page and Run with Skip Test if Result Exists. The GRL
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software will keep track of the missing calibration or tests in the report and perform those
calibration or tests only. See Section 7 for more information on Test Reports.
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This section shows the typical connection setups to perform automated Sink Test Calibration.

5.1 Pre-Calibration/Test Procedures

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. Run the Scope’s SPC calibration routine. It is necessary to remove all probes from the Scope

before running SPC.

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

connections.

5.2 Calibration Connection Setups

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 au

5.2.1 Calibration Setup at TP1

tomated.

Figure 23 below shows the typical setup for Sink signal calibration at Test Point 1.

Anritsu MP1900

™ 6 dB Attenuator

Oscilloscope
elelele
OOQOO
1o e -
o %ﬂf:«?»}i 2 xS , $ =
o SRS i - e |
CH1 CH3
& [m—{=
I I oy | I
DC Blocks 60ps TTC
FIGURE 23. TYPICAL TP1 SINK CALIBRATION SETUP
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Set up the equipment as shown in the above diagram. Connect the DATA Outputs of the MP1900A

BERT to Channels 1 and 3 of the Oscilloscope.

5.2.2 Calibration Steps at TP1

The following table summarizes the DP1.4 PHY CTS steps and calibration target values for each

datarate at TP1.

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 256 Bit NA NA NA
Clock
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) muUl 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
1 MHz 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 SJ (Amplitude pk-pk) mul 109 104 182 80
100 MHz SJ (Amplitude pk-pk) mul 100 100 168 NA
SJ Sweep Calibration
Intrinsic ISI Pattern TPS4 NA NA NA
TP1TJ Calibration mul 430 NA NA NA
TP1 Eye Height Calibration mV 280 NA NA NA

[e] if testing only bit rates HBR2 and lower, Rise/Fall time is not calibrated and 60 ps (10-90) TTC’s are not required.
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5.2.3 Calibration Setup at TP2/TP3

Figure 24 below shows the typical setup for Sink signal calibration at Test Point 2 or 3 using the
MP1900A BERT as the crosstalk source.

® 50ohm Termination

Anritsu MP1900 _

DSG815 Oscilloscope

OOCOO
OOOCO

L
)

Attenuator

(T3_Ro)
o0 oDo

o 0|:|0 o—o|—8
(T3_Ro) / \ (Ro_T3)
DisplayPort DisplayPort

= Plug  Receptacle
a1 g Test Fixture Test Fixture
I | | (Std, mDP, or USB-C Mated Pair)
DC Blocks 60ps TTC Swap if Calibrating for Tethered Sink

FIGURE 24. TYPICAL TP2/TP3 SINK CALIBRATION SETUP

Set up the equipment as shown in the above diagram. Connect the Clock Outputs of the MP1900A
BERT to the DisplayPort fixture and Scope. Connect the ISI Output to the selected Lane of the
DisplayPort fixture and Scope.
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The following table summarizes the DP1.4 PHY 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
IS1 & TJ Data Pattern - TPS4 CP2520 PRBS7 | PRBS7_X2
TP3 & TP3_EQ ISl Calibration muUl 240 220 161 570
Specified Test Point [@ - TP3_CTLE TP3_EQ TP3_EQ TP3
Z:ng:t';::gf TP3_EQTS mul 600 600 471 NA
Eye Height Caibration mvo|s09 |0 s | se
TP2 ISI Calibration mul 120 NA 144 60
Specified Test Point [ - TP2_CTLE TP2 TP2 TP2
TP2_CTLE TJ Calibration muUl 480 NA NA NA
TP2_CTLE Eye Height Calibration mV 170 I NA NA NA
TP2_CTLE Short Channel® | mVpp 250 NA NA NA
TP2_CTLE Long Channel® | mVpp 170 NA NA NA

[al Notes about TP3 ISI Calibration:

e RBRISIis measured directly without equalizer function applied.

e HBRand HBR2 are measured at TP3 with equalizer function in the scope for single TP3_EQ

function in the spec.

e HBR3: TP3_CTLE calibration shall be done using CTLE curve with -8 dB Adc. Physical
measurement of the end-to-end ISl should be made to verify that it is within 22 to 24 dB

insertion loss, including all cables, fixtures, and DC blocks.
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I HBR3: SJrxep is adjusted during calibration to achieve target TJ. TJ measurement for HBR2, HBR, or
RBR is not performed directly. It is achieved by summation of measured jitter components.

[ Eye Height Calibration target of 50 mV @TP3_CTLE or 250 mV @TP2_CTLE is achieved without
crosstalk applied and will be reduced to approximately 40mV or 240mV respectively with crosstalk
applied. HBR3 TJ is measured at TP3_CTLE after the PLL transfer function over 10° BER.

ld Notes about TP2 ISI Calibration:

RBR and HBR ISl are measured directly at TP2 without equalizer function applied.

HB2 is measured with embedded S-parameter of HBR2 WC cable in place of HW ISI. This
results in proper ISl being calibrated at TP2 when calibration fixture is removed.

HBR3: TP2_CTLE calibration shall be done using CTLE curve with -4dB Adc.

[l Notes about TP2_CTLE Short/Long Channel Eye Height Calibration:

Only applicable for the HBR3 Tethered cable DP Sink Device to be measured at TP2_CTLE.
Below shows the CTS illustrated typical test setups for both Long and Short Channels.

e 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.

e 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 intemal to
BERT if supported

Crosstalk Aggressors |

AUX
Controller

u
o
o
o
-
u
o
iF]
o
o
]

+3 Power
Splitters

Croastalk/ALX
Termination

DC
Blocks
TP2' TP2
L
Fixture Pair -
Matched SMA I \1{ et
Cables Variable IS '
Long Channel Matched SMA
Cables

Figure 8-2: Tethered Long Channel DP Sink Device and Test Equipment Connection
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TP2 Short Channel b‘

Canbeinternal to
(VT TS BERT if supported

Muoize Source
TP2' TP2
? DisplayPort T
Fixture Pair T
Matched SMA | | 1
Cables Variable ISI \V \I"'
Short
Channel QO Matched SMA
g —_ Cables
b — x
] — E:
Crosstalk Aggressors g —m %’%
(-8
o
+3 Power AUX —=
Splitters Controller

Figure 8-3: Tethered Short Channel DP Sink Device and Test Equipment Connection
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5.3 Saving Calibrated Signals

graniteriverlabs.com

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-HBR?2 to a file called EYEHEIGHTCALIBRATION_LANEO__HBR3.CND.

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

/7 a
am
v Ec
» Anritsu
» Bitalyzer
A 4 Configurations
» 123
» . Anritsu DisplayPort Sink Test 1.4
» Anritsu PCle 3.0 Base Rx Test
» Anritsu PCle 4.0 Base Rx Test
» Anritsu PCle 5.0 Base RxTest
» Anritsu PCle CEM 3.0 Rx Test
» Anritsu PCle CEM 4.0 Rx Test
» Anritsu PCle CEM 5.0 Rx Test
» Anritsu Thunderbolt 3 Rx Test

(=l

Open Setting File

|| EYEHEIGHTCALIBRATION_LANED__HBR.CND
|| EYEHEIGHTCALIBRATION_LANEO_ HBR2.CND
| EYEHEIGHTCALIBRATION_LANEO__HBR3.CND
| EYEHEIGHTCALIBRATION_LANEDO__RER.CND
|| EYEHEIGHTCALIBRATION_LANE1_HBR.CND
|| EYEHEIGHTCALIBRATION_LANEL__HBR2.CND
|| EYEHEIGHTCALIBRATION_LANEL_HBR3.CND
|| EYEHEIGHTCALIBRATION_LANEL_ REBR.CND
|| EYEHEIGHTCALIBRATION_LANE2__HBR.CND
| EYEHEIGHTCALIBRATION_LANE2_HBRZ2.CND
|| EYEHEIGHTCALIBRATION_LANE2__HBR3.CND
|| EYEHEIGHTCALIBRATION_LANE2_RER.CND

| | HBR3_Risetime.CND

FIGURE 25. SAVED CALIBRATION FILE EXAMPLE

2KB

2 KB

2KB

2 KB

CND File

CND File

CND File

CND File

CND File

CND File

CND File

CND File

CND File

CND File

CND File

CND File

CND File

ate Modified

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

[4]

—

9/19/2019 ...

9/19/2019 ...

9/19/2019 ...

On the PC or Scope running the GRL application, a calibration.cal file will be created that contains
the stored calibration values for each frequency that was calibrated.

G-
Organize =

{ Favorites
B Desktop
& Downloads
=l Recent Places
GRLSinkTestProjects

4 Libraries
¢| Decuments
a“- Music
| Pictures

B Videos

1% Computer
&L Local Disk (C)
ca Local Disk (X:)
2% Public (\\192.168.0.100)

Include in library +

Name

*| Calibraticn.cal

Share with v Burn New folder

Date modified Type

6/18/2014 330 PM  CAL File

. » Computer » Local Disk (C:) » GRL » RxTestSclution » Applications » DPSinkTest » AppData » Calibration

" Calibration.cal - Notepad

Fle Edt Format view Help

[LSI_RBR=69

Rj_RBR=8. 29
S]-RBR__2M=09.65
5}_:{3&_}.0&1-104 26
S}_RBR__20M=6.94
CrossTalk_RBR=268
EyeHeight_Lane0__RBR=657
ISI_HBR=31.8

Rj_HBR=17.4
si_usv_zv-go, 22
S]-HER__LOM=21, 82
S]-HBR__20M=16, 76
Sj_HBR__100M=12.67
CrossTalk_HBR=022
EyeHeight_Lane0_HBR=525
ISI_MBR2Zwd2.5
Rj_HBR2=29. 5
sjFixed_HBR2=6. 91

FIGURE 26. CALIBRATION.CAL FILE EXAMPLE
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6 Sink DUT Compliance Test Setups

After calibration has completed, then testing the DisplayPort Sink DUT for CTS compliance can be
performed. The GRL application supports automated testing of a DisplayPort Sink device if the
device supports standard DPCD through the AUX channel. Note: The Aux controller is required for
testing.

6.1 Test Connection Setups

6.1.1 DUT Jitter Tolerance Compliance Test Setup

Figure 27 below shows the physical setup for the DisplayPort Sink DUT jitter tolerance test using
the MP1900A BERT as the crosstalk source.

@ 50 chm Termination

Anritsu MP1900

-
EI.T'E.I!"' [~

ﬁ -

[y

b .

MU181000A/B

DSG815

DP Sink or Adaptor
DUT

— 6dB
Attenuator

“ DisplayPort
Plug
Test Fixture
(5td, mDP, or USB-C)

150ps TTC Artek Variable ISI

Channel A2
& E—I=—=
| I

s -

DC Blocks 60ps TTC

/
Anritsu | | Anritsu
AN44182A | | AN44182A

FIGURE 27. COMPLIANCE TEST SETUP FOR DP SINK DUT JITTER TOLERANCE

Set up the equipment as shown in the above diagram. Disconnect the ‘P’ (Plug) type adapter from
the ‘R’ (Receptacle) calibration adapter and connect the ‘P’ type adapter to the DUT for testing.
Change the connection from the ISI Output to the selected Lane under test of the DisplayPort
fixture.
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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 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) Selectthe “Sink Test Pre-Verification” test group to perform pre-test link training 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.

E-L 4> DisplayPort Sink Tests
D() DigplayPort Sink Calibration
BDO DisplayPort Sink Sensitivity

=t

-- L ¥ Sink Test Pre-Verfication
HE 4> DUT Capabilties
€ Frequency Lock

i (} Emor Bit Count
- 14 Sink Sensitivity Test

FIGURE 28. 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) from the MP1900A BERT to the DUT,

which then checks the DUT’s error count registers and confirms that the error
counter is working correctly.

b) Select the “Sink Compliance Test”. The GRL application will perform link training followed
by running the jitter tolerance compliance test at selected frequencies.

EI|:| (} DisplayPort Sink Tests
|:| 4> DisplayPort Sink Calibration
EI|:|(> DisplayPort Sink Sensitivity
|:| 4> Sink Test Pre-Verfication
EIDO Sink Sensitivity Test

L4 Sink Margin Test

FIGURE 29. 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
(MHz)

Number
of Bits

Maximum Number
of Allowable
Bit Errors

Bit Rate

Observation Time
(Seconds)?

Data Rate
Offset

2

1012

1000

HBR3

123

HBR2

185

HER

370

620

0

101!

100

HBR3

13

HBR2

19

HER

37

62

+350ppm

101!

100

HBR3

13

HBR2

19

HER

37

62

100

10!t

100

HBR3

13

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°1UI = 37 seconds).

FIGURE 30. TEST PARAMETERS FOR BER MEASUREMENT

d) Once testingis completed, repeat the test for each Lane supported by the DUT.

Note: The link width and highest supported Link Frequency are determined by selecting “DUT
Capabilities” under Sink Test Pre-Verification and then running the test.

Note: As DUTs may behave differently during testing, it is recommended to always reset the DUT

before each test sequence.

6.1.2 Margin Testing

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.
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Test Mode  Automation 15| Generator  Test Settings  Margin Test

Minimum Bits: Eg
Maximum Emar:
Jitter Step Size: %
Maximum Steps:
Margin Start Amplitude: 100 %

[] Binary Search Method
[] Prompt to Reset DUT

FIGURE 31. MARGIN TEST CONFIGURATION
b) For the desired Link Rate and Frequency pair, configure the following parameters:
e Minimum Bits: Minimum number of bits tested at each SJ amplitude.
e Maximum Error: Maximum number of errors allowed at each swept-SJ amplitude.

o Jitter Step Size: The swept-SJ amplitude will increase by the selected amplitude
during testing. For example, if the initial swept-SJ is 100mUI, then the test points would
be 100mUl, 120mUl, 140mUl, 160mUl, etc.

e Minimum Steps: Minimum number of steps to be implemented for margin testing.

c) Once configured, select and run the “Sink Margin Test” for the selected Link
Rate/Frequency pair.

E||:| () DisplayPort Sink Tests
|:| 4> DisplayPort Sink Calibration
EIDO DisplayPart Sink Sensitivity
|:| 4> Sink Test Pre-Verication
B[] 4 Sink Sensitivity Test
|:| 4> Sink Compliance Test

~He

FIGURE 32. 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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7 Test Results and Reports Using GRL-DP14-SINKAN

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.
SelectE 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.

7.1 Test Report Generation

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 Al

Plot Calibration Data

FIGURE 33. GENERATE REPORT PAGE
7.1.1 DUT Information

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 o 28 July 2020

Software Version

Software Revision : 0.00.50

FIGURE 34. DUT INFORMATION
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7.1.2 Summary Table
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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 S§SC Data Rate Frequency
1 Rise Time Test True/False True Pass LaneQ TP1 HER2 2M

2 ACCM Calibration True/False True Pass Lanel TP1 HBR3 2M

3 Rj Calibration True/False True Pass Lane0 TP1 SSC_ON HBR2 10M

4 Sj Fixed Calibration True/False True Pass Lanel TP1 SSC_ON HBR3 100M

FIGURE 35. SUMMARY TABLE

7.1.3 Test Results

This portion is populated from each of the test results. Here the results are explained in depth

with supporting data points and screenshots.

7.1.3.1 Compliance Test

This portion is populated from the results of all compliance tests performed.

FIGURE 36. COMPLIANCE TEST RESULTS PAGE

Compliance Test(TP2,Enable, HBR2)

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

Lanel 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)

7.1.4 Calibration Data Plots

This portion is populated from each of the calibration steps. Below is an example of an ISI

calibration plot showing the calibration points using the ARTEK CLE1000-A2.

3091

2ns

Measured Value (UI]

1604

1232

2347

1975

40

4392 47384
Calibration Setting

51.76 55638

596
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FIGURE 37. CALIBRATION RESULTS PAGE

7.1.5 Margin Test Plots

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

837

Ampltude(Ul|

558

279

0 16 32 48 64 80 96 112 128 144
8 24 40 56 72 88 104 120 136
Frequency(Mhz)

FIGURE 38. MARGIN TEST RESULTS PAGE

7.2 Deleting Test Reports

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

Generate report
(o] Delete
@ ||| Delete Al

No TestName Result Limits Value Lane TestPoint S5C Data Rate

Plot Calibration Data

FIGURE 39. TEST REPORT DELETED
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8 Saving and Loading Test Sessions

The usage model for the GRL-DP14-SINKAN software is that Calibration and Test Results are
created and maintained as a ‘Live Session’ in the software. This allows you to Quit the 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 later. You can
‘switch’ between different sessions by Saving and Loading them when 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

License  Windows Help

Application | Options

Save App Property
Load App Propel
! I Mew Session I !:
-DO X ! Save Session !
_E_H Load Sessicn

FIGURE 40. SAVING AND LOADING CALIBRATION AND TEST SESSIONS

The configuration and session results are saved in a file with the extension ‘.ses’, which is a
compressed zip-style file, containing a variety of information.
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9 Appendix A: Manual CTS Sink Calibration and Test
Procedure

The DisplayPort PHY CTS outlines the requirements for manual DisplayPort Sink Calibration and
Testing in this section.

Note: See Section 3, Resource Requirements for equipment required in the following setups.

9.1 HBR3 Sink Calibration/Test Setup

The following methodology provides a typical example on how to calibrate and test the stressed
impairments for HBR3 per the DP CTS. This method will be performed using the Anritsu MP1900A
BERT as SSG (Stressed Signal Generator) and the Keysight or Tektronix high performance
Oscilloscope (= 16GHz) as JMD (Jitter Measurement Device).

Note: This is an early market MOI that may change as the DP1.4 CTS becomes final, however, it will
be used to Certify early market DP Sinks per the DP1.4 Best Effort Test Program.
9.1.1 Calibration Setup and Procedure (at TP1)

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

Anritsu MP1900

DSGB1S

™ b dB Attenuator

Oscilloscope

ololole)
ololele]
]
|
FIGURE 41. HBR3 CONCEPTUAL SETUP FOR TP1 CALIBRATION
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1. Connect the equipment as shown in the above setup diagram.
2. Turn on Output of the MP1900A BERT.
3. Set up the MP1900A BERT to recall HBR3_Risetime.CND as follows:
e Bitrate: 8.1Gb/s
e Launch Amplitude: 1.4V Differential (700mV with divider) to provide a voltage that is found
to be close to the final value when calibration is complete.
e Pattern: Clock/256
e 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.
4. Set up the Oscilloscope to recall Risetime.set as follows:
e Data:Chl-Ch3
e Crosstalk: Ch2 - Ch4 BW = 16GHz
e SR:100GS/s (Chl-Ch3 orCh2-Ch4)
e 60mV/div Differential Math
e 20-80 Rise Time Measurement enabled
e Averaged to 16 acquisitions as set in the Acquisition Menu of the oscilloscope.
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.
5. Onthe MP1900A BERT, verify that the 20-80 rise time is between 40-60ps (measured at the
above BW).
6. Calibrate the AC Common Mode (ACCM) to 100mV pk-pk +/- 5% at 400MHz as follows:
a) Onthe Scope, recall CM.set:
e Mathl: (Chl+Ch3)/2
e Averaged to 16 acquisitions
e Measure Pk-Pk (Mathl)
b) On the MP1900A BERT:
e CM Control: On
e CM Frequency: 400MHz
e pk-pk Amplitude: 100mV
¢) Calibrate the CM Amplitude to 100mV pk-pk +/- 5%.
d) Returnthe CM Amplitude to 0V, but leave the CM Source Enabled.
7. Calibrate RJ to 13mUl +/- 5% RMS (160mUI pk-pk) and then return to zero as follows:
a) On the MP1900A BERT, adjust RANDOM JITTER(RJ) (10MHz to 1GHz).
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b) Onthe MP1900A BERT, recall HBR3_RjPj.CND using Pattern = D24.3 and 1100 Quarter Rate
Clock.
Note: The Quarter Rate Clock is used to maintain 50% Edge Density.
c) Onthe Scope, recall HBR3_RjPj.set as follows:
e EZJIT or DPOJET settings:
o Clock Recovery: Mean
o Pattern Length: 4Ul
d) Calibrate to RJ=13mUl +/- 5% RMS (160mUl pk-pk), measurement = RJ-DD.
e) Returnthe RJ Amplitude to zero on the MP1900A BERT, but leave it Enabled.

8. Calibrate SJ_Fixed to 130mUlI pk-pk at 297MHz +/- 5% as follows:

a) Connect the DSG815 “RF output” to the MP1900A “Ext SJ” input, and turn on Ext SJ on the
MP1900A BERT.
Warning: Do not output signal amplitude over 2Vp-p from the DSG815. It will damage
the MP1900A “External Jitter Input”.

b) Adjust the output level on the DSG815.

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

d) Return the output level to -110dBm, but leave the Ext SJ Enabled.

9. Calibrate SJ_Sweep to 100mUI pk-pk at 100MHz +/- 5% as follows:

a) Onthe MP1900A BERT, adjust SINE JITTER.
b) Calibrate to SJ =100mUl +/- 5% pk-pk, measurement = PJ1.
c) Repeat steps (a) and (b) above for:
e 1013mUI pk-pk at 2MHz +/- 5%
e 137mUl pk-pk at 10MHz +/- 5%
e 109mUI pk-pk at 20MHz +/- 5%
d) Returnthe SJ Sweep Amplitude to zero, but leave the SINE JITTER Enabled.

10. Measure DATA TIE Reference for IS| Measurement at TP1 as follows:
a) Onthe Scope, change the EZJIT or DPOJET settings to:

e Clock Recovery: 15MHz, Damping Factor=1

e Fixed Data Rate: 8.1GHz

e Pattern Length: 4

e Apply CTLE (fz=806MHz, fp1 = 3.03GHz, fp2 = 5.6GHz) (Note: This comes from worst case
CTLE used in Tx testing — the -8dB curve from the below family of CTLEs.)
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HBR3 Proposed Reference CTLE

1.26+02 1.3E+02 1.4E402 1.5E+02 2.2E+02

——0dB

—-1dB

-2dB

-3dB

-4dB

—-5dB

—-6dB

— 708

—3dB

—0dB

Measurement = DATA TIEpkrk(TP1)

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 ISl 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.

9.1.2 Calibration Setup and Procedure (at TP3)

Figure 42 shows the conceptual calibration setup at TP3. This setup uses the Artek CLE1000-A2 as
the variable ISI source and the MP1900A BERT as the crosstalk source.

Note: Using variable ISI 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 +/-5% of the target
value. It is up to the user to ensure that the ISl values in the DP CTS for ISI are achieved and
measured. You should make sure to capture the screenshot of the ISl you calibrate to and keep it
with your test results for future reference.
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DC Blocks 60ps TTC Swap if Calibrating for Tethered Sink

FIGURE 42. HBR3 CONCEPTUAL SETUP FOR TP3 CALIBRATION

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

a) Onthe Scope, measure DATA TIEpk-rk(TP3_EQ):
e Setupthe Scope to recall HBR3_TP3_EQ_Eye.set as follows:

o Use the same Horizontal settings from the TP1 calibration.

o Setthe Vertical channels to 30mV/div.

o SetupEZJIT or DPOJET as follows:
= Clock Recovery: 15MHz, Damping Factor =1
* Fixed Data Rate: 8.1GHz
= Pattern Length: 2520
= Apply CTLE (fz=806MHz, fp1 = 3.03GHz, fp2 = 5.6GHz)
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e Subtract the measurement in Step 2(a) from the measurement in Step 10(b) of the TP1
calibration.

e Adjust ISl on the CLE1000-A2 until [DATA TIEpsk(TP3_EQ) - DATA TIEpp(TP1)] = 240mUlI
+/- 5%.

Note: A physical measurement of the IS 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:

Return Amplitude of CM, RJ, SJ_Fixed, and SJ_Sweep to add to the calibrated ISI.
Turn on SSC on the MP1900A and set Deviation to 5000ppm.

Set SSC Frequency to 33kHz.

Set SSC Type to Down.

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

e Measure TJ at TP3_EQ.

e Use Fixed RJ as the TJ method by fixing the RJ in the EZJIT Preference menu to be RJ
measured in Step 7 from TP1.

e TJ=DJ+12*RJ;where RJ is the fixed value measured in Step 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 600mUI +/- 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 Rate Clock Method as the crosstalk
source as follows:

e Connect the crosstalk source (Channel 2) to the fixture and Scope as shown in Figure 42.
e Select 1100 pattern (D24.3 HBR3 Pattern) from the MP1900A Channel 2 Output.
e Calibrate the Amplitude of the crosstalk signal to 500mV pk-pk at TP3.

8. Save the MP1900A configuration file for each SJ_Sweep Stressed Eye.

9.1.3 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.
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FIGURE 43. HBR3 CONCEPTUAL SETUP FORTP3 DUT TEST

1. From the previous TP3 calibration setup, disconnect the ‘P’ (Plug) type adapter from the ‘R’
(Receptacle) calibration adapter and connect the ‘P’ type adapter to the DUT for testing.
Connect crosstalk lanes between the ‘P’ type adapter and crosstalk source.

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:

e Initiate the desired ‘Alt Mode’ if the DUT is a USB Type-C Sink.

e Verify the Frequency Lock.

e Verify the Symbol Lock.

e Inject Errors and verify the correct amount of errors is being detected using the TPS4 Signal.
e Test BER at the duration specified in the CTS.

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

oukwhN
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9.1.4 Calibration Procedure at TP2
If running calibration at TP2, perform the following steps:

1. Calibrate to the ISl target value (120mUl) at TP2 (with CTLE applied) as specified in the DP1.4

and DP Over Type-C CTS.
2. Calibrate to the target Eye Height (170mV) 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:

e The TP2 Eye Diagram is captured using the same CDR/JTF function as at TP3_EQ with CTLE
applied.

e The final Eye Height at TP2 is established by TP34 Eye Height Calibration.
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9.2 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 calibration is done at TP3
instead of TP3_EQ.
9.2.1 Calibration Setup and Procedure

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

Anritsu MP1900

~ 6 dB Attenuator

Oscilloscope
00000
M OCOCO
i oleolele
C—
a1
> o F—I—1 N
DC Blocks 60ps TTC
FIGURE 44. CONCEPTUAL CALIBRATION SETUP AT TP1
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DSG815 Oscilloscope

=3

OOOO
OOOO

L]
]

T 6 dB
Attenuator

(T3_Ro)
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|| SSS— )

s
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—1
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FIGURE 45. CONCEPTUAL CALIBRATION SETUP AT TP3/TP3_EQ (STANDARD CONNECTION)

1. Setup the equipment for TP1 calibration. Turn on the MP1900A BERT and apply Differential
amplitude and AC coupling.

Ensure that pre-calibration/test procedure have been performed for the MP1900A BERT
and Oscilloscope as described in Section 5.1.

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

Connect the DATA outputs of the MP1900A BERT directly to the Scope channels.

Set up the MP1900A BERT as follows:

RBR HBR HBR2 HBR3
MP1900A: SI PPG>Misc2: MP1900A: SI PPG>Misc2: MP1900A: SI PPG>Misc2: MP1900A: SI PPG>Misc2:
= Data Rate: = Synthesizer: = Synthesizer: = Synthesizer:
3240.00MHz 2,700.00MHz 5,400.00MHz 8,100.00MHz
8’621[3'03MtH)Z =  DATA+: Ampl= =  DATA+: Ampl= = DATA+:Ampl=
ouble Rate 300mV (600mV 700mV (1.4V 700mV (1.4V
= Qutput: Ampl = Differential). Differential). Differential).
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200mV (400mV
Differential).

= Qutputs On/Off:
On

Outputs On/Off:
On

Outputs On/Off:
On

Outputs On/Off: On

JMD.

Initialization of MP1900A BERT for Jitter Composition:

Perform RJ(rms) calibration at TP1. Apply the D24.3 user pattern and set constant clock for

a) Onthe MP1900A BERT, enable and set all jitter terms to zero before calibrating each
term independently.

Menu
-

[7] 21G/32G SI PPG Datallv c:

B Output |[B Emphasis (B

2000 oupu | o . IR
ees) OWPU! | @HITD Addition |SESSAddition

OFF

Pattern | Error Addition | Misc1 | Misc2

Application Selector

For HBR3 and HBR2 only, turn on “Ext” as shown below:

P stat MW Stop

[4] Jitter Modulation Source

4 At

Gl Aue
O/ Search | EAOD Adjust

—Output

s I

100 000 000 Hz

| [ssc \ERl ovs ] |

33000 Hz | 0.000 Ulp-p, | 0.000 Ulp-p

O Ext w

AUX Input Clock

Defined Interface @ |Variab|e |v‘ ‘ 0.000 ‘ de
Amplitude | n.?nn.| Vpp [ D.?DU.‘ Vpp
Offset® | 0.000 | v |vth \v| [ 0.000'\ v

Half Period Jitter @ |

0'|

Delay IEII WIGalbration I

@ mu

o (ps | 0.000 |

Jitter Input @ ON

-

o mun

o

Jitter Amplitude (Ulp-p)

0.1

000001 00001 0001 0

=0 Divide
EI= Screen

b3 Mo

3 dule
e Settings

System
Alarm

AUTO MEAS

FIGURE 46. TURN ON EXTERNAL JITTER INPUT(“EXT”)

Freguency ‘

Amplitude ‘

52 Mode |92 via MULB1000 | v |

'_D.| e
0.000 | Ulpp

0.000) ps p-p

01
Modulation Frequency (MHT

FES ® O L w) Anritsu

| 0.000 Upp ' 5000 ppm | || | P |
1 Synthe!
Bitrate |variable [*|| 8100000 | chits
A Clock Source Clock to PPG
| Unit1:Slot2:MU1810008 | 32G PPG ——————>
. —> e
Output Data @ |ON ‘v| Clock [ON |v\ 8100 000 k £.100 000 Ghit/s
Ref Clock
Level Guard @ OFF >
B Ext ATT Factor @ | 5100 000 ::-Ilz'—’

a
Jitter

Sub-rate Clock
1/80 >
101 250 kHz

[
SIED

7
SIPPG

Noise

21 31

Turn on SJ1 and set the frequency to 10MHz and amplitude to 0 Ulp-p.
Turn on RJ and set the amplitude to 0 Ulp-p. Note: It will default to Intrinsic Limit.
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graniteriver
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O[T Adjust

Application Selector A1« Auto
Ma. sop | Qlt Siren

[4] Jitter Modulation Source

_ Output

100 000 000 Hz

Bitrate |variable |v| | 8.100 000 | Gbitss

Output Data® |oN \d Clock \_ON \d

Level Guard @ Ext ATT Factor @
Defined Interface @ |m| \m| a8
Amplitude B | 0.700 | Vpp m] Vpp
Offset® | 0.000| v [wh  |v| 0.000] v

Half Period Jitter @ | 0 ‘

Delay W E @ | 0| ps \ 0.000 |
Jitter Input @ ON | 0 ‘ mul

0.000 Uip-p

Clock to PPG
32G PPG —

8.100 000 Ghit/s

Ref Clock
>

e —
| 2 100 000 kHz

Sub-rate Clock

Clock Source
Unit1:Slot2:MUL810008

| |
8100 000 K

AUX Input Clock

1/80

SR NS0 | R
5j2 Mode |2 via MUL81000 ‘v‘
Frequencyl 10 ‘ Hz
Amplitude | 0.000 | Up-p
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FIGURE 47. INITIAL JITTER SETUP

Random Jitter Calibration:

AUTO MEAS

labs.com

2
Synthe

a
Jitter

]
SIED

7
SIPPG

8
Noise

>
I

b) Onthe MP1900A BERT, select SI PPG > RJ >” Test Pattern” to “Data”. Select the User
Pattern and import the 1100.txt pattern file.

e, [T B
e P! | GHITD Addition | Addition
1712167226 51 ppc [RRSRIRg  c: OFF

B output [B

Menu
-

Emphasis

Application Selector

Ppe. Start | W

Stop

o« Ao Nl Ao 3
O Search |EHED Adiust | i

[4] Jitter Modulation Source

ST O [EP

1Y o | o |

Test Pattern B|Data

Edit File Name 1100.0xt I

4 bits

‘v‘l Logic B |POS |v‘

Length [ W Loading...

100 000 000 He
0.000 Ulpp||

33000 Hz | 0.000 Up-p
0.000 Ulpp | 5000 ppm | |

O Ext w‘
| |

2
Synthe!

Clock Source Clock to PPG
Unit1:Slot2:MUL81000B.

32GPPG— >
8100 000 ki |

8.100 000 Gbit/s
Ref Clock

>

‘ p—>
8100 000 kHz

4
Jitter

AUX Input Clock

Sub-rate Cleck
1/80 >

N S
Filter |User hd
6
HPE | OFF |v| teF [oFF || S0
Amplitude | 0.000 | Ulp-p \ 0.000| ps p-p -
. . = SIPPG
RMS Convert |E-12 ‘v| [ 0.000 000/ Ulrms | 0.000 000 ps rms
8
Neise

>
I

Jitter Amplitude (Ulp-p)

Modulation Frequency (Hz)

=8 Divide

3% Module
S rreen | &

o Settings

=0 o
FIGURE 48. MP1900A 1100.7XT PATTERN
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¢) Onthe MP1900A BERT, select Jitter Modulation Source > RJ.

il - Em Application Selector
Menu - oss OUPU! | GRITD Addition [ o

[7]1 21G/32G SI PPG DE1chy ‘V c: OFF

[0 o
re o] us
i
EI CQutput |@ Emphasis [@ Pattern | Error Addition | Miscl | Misc2 SJ1 “ siz | ssC “ BUJ 0 0 0
100 000 000 Hz 10 Hz 33000 Hz 0.000 Ulp-
Test Pattern EI‘Data |v| Logic |POS ‘v‘ | 0.000 U‘P’P” 0.000 U‘P-PH s 000 ppm” | | | 2
Synthe|

Ppe. Stat | MW Stop 7'~< ok

[4] Jitter Modulation Source

Edit Fils Name  1100.0x¢ Clock Source Clock to PPG
> | Unit1:5lot2:MU1810008B, ‘ 32G PPG——>
8 100 000 ki 8.100 000 Ghit/s

Length ‘ 4| bits W Loading...

Ref Clock
>

—
| & 100 000 kiz @
AUX Input Clock Sub-rate Glack

1/30
- »
| 101 250 kHz

Filter | User |
6
HPF | OFF || pF|oFF [+ SIEE
Amplitude ‘ 0.140 | Ulp-p ‘ 17.280‘ ps pp 7
— [ SIPPG
RMS Convert |E-12 |v| | 0.009 950 Uirms | 1.228 395 ps rms

Jitter Amplitude (Ulp-p)

FIGURE 49. MP1900A RJ ADJUSTMENT

d) On the 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 DisplayPort Sink Test 1.4\HBR3_RjPj.set
C:\GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4\HBR2_RjPj.set
C:\GRL\ \ \ \HBR_RjPj.set
C:\GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4\RBR_RjPj.set

Agilent\Setup\Anritsu DisplayPort Sink Test 1.4
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 on the MP1900A user interface while using the Single function on the EZJIT
SW until RJ is calibrated to the following target values:

e RBR:8.1mUIRMS
e HBR:13.5mUI RMS
e HBR2:16.7mUI RMS, 200mUI pk-pk (16.7 RMS x 12.0)
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e HBR3: 13mUI RMS, 123.5mUI pk-pk (13 RMS x 9.5)

Keysight Infiniium : Friday, September 20, 2019 2:02:21 PM
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Data Rate 8.099972 Gb/s
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TI1E-12) 195.9 mUL
Rirms,narrow 124 mUL
Liad 194 mulL

FIGURE 50. HBR3 RJ MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE

Plrms
PI&&
DDIpp
DCco
ISIpp
DDPWS

2
1.6 mUL
5.0 mUl
18.1 mUI
18.0 muUL
00 U
18,0 mUI

Composite T1 Histogram

En

200 ps

40.00

graniteriverlabs.com

0.0V

-847 mV

600 ps 800 ps 1.00 ns

s [ R1,P) s B DD) w—

40,00 mUI

F/2 (Even/Odd) .0 mUL
Clock Recavery Second Order

Edge Direction
Measurement

Note: The RJ value in the above example is measured at 12.4mUl.

File | Edit | Verica = Digital
- DPOJET Plots
28 ganiw W liol

Mean

4 RJ-561, Math2 16.396mLn

D581, Math? 1.2638m

n
+) DDJ1, Math2 146,290l
) Heaght1, Math2 214.62m\
2 P01, Math2 8.7895mLn
& Width@BER1, Math?  B06.32mN

S1d D

0000
0.0000L
0.0000U1
0.0000V
00000
OLOQOOLN

16.396mil
1.2638mul
146.29ul0
24.62my
2.7895mUl
B0E.32mUn

16.396mil

1.2638mul
146 20uln
214.62mV
8.7895mUl
BOG.32miLN

uies | weip |

p-p

0.0000W

0.0000W
0.000001
0.0000v
0.0000W
0.0000U1

Population  Max-cc

1
1
1
1
1
1

0.0000U1
0.0000U1
0.0000U1
0.0000V

0.0000U1
0.0000U1

Both
TIE (Phase)

Min-cc.

0.0000u1

0.0000u1
0.0000u1
0.0000v

0.0000U1
0.0000u1

GRL-DP14-SINKAN User Guide & MOI
© Granite River Labs 2021

Version 2.5, Dec 2021. Updated 12.06.2021

Rev. 2.5

Page 55 of 80


http://www.graniteriverlabs.com/

‘ GRI‘ g?niteriverla bs.com

FIGURE 51. HBR2 RJ MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE
Note: The RJ value in the above example is measured at 16.4mUl.

f) Record the calibrated value for RJ.
g) Return the RJ value on the 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 SJexep at TP1 for HBR3 and HBR2 only. Apply the 1100.txt user pattern
and set constant clock for JMD.

a) Turn on Ext on the MP1900A BERT.

Tl Err. m Application Selector Auto 2l Auto
— (ore 2UtPut |jm3 addition || | Addition Ppe start | W Stop O," Search @EIE Adjust

[7] 21G/32G SI PPG Datal‘v c: OFF [4] Jitter Modulation Source

O o | | [ssc (GEEH v GEH Ry

E
100 000 000 Hz 33 000 Hz 0.000 Ulp+ p 0.000 Ulp-p)
0.000 Upp | 5000 ppm|

xt

__Output : |

Bitrate Variable [*|| 8100 000 cbits

Clock Source Clock to PPG
Unit1:5lot2:MU181000! 32G PPG ———

I - A
‘ 8100 000 k ‘ 8.100 000 Gbit/s }—-

Ref Clock
—_—
Ext ATT Factor ‘ 8100 000 ;I"é

AUX Input Clock Sub-rate Glock

Output Data @ N ‘v‘ Clock [oN |v|

Level Guard

Defined Interface @ |Var|ah\a | 0.000 ‘ de
————— h ) 1/80

Amplitude @ | 0.700 \ Vpp 0.700| Vpp _ ‘ 101250 kg™
‘v 0.000

Offset @ | 0000‘ v |Vth \

Half Period Jitter @ | 0 ‘ Frequency ‘ 10 | Hz

) v Sj2 Mode [S)2 via MULg1000 | ¥ |

Amplitude ‘ 0.000 | Ulp-p

( 0.000) ps p-p

5 2

Delay m Em @ mu | u\ I ps | 0 nuu]
Jitter Input @ - - ‘ n‘ muUl

Jitter Amplitude (Ulp-p)

00001 0001 001
Modulation Freguency (M

AUTO MEAS £ W X 2 O w) Anritsu 2z o
FIGURE 52. MP1900A SJrixep SETTING FOR HBR3 AND HBR2

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

FIGURE 53. DSG815 SJrixep ADJUSTMENT EXAMPLE FOR HBR3 AND HBR2
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c) Onthe Scope, use the HBR2_RjPj.set configuration to calibrate the Sinusoidal Jitter.
d) Adjust the HIGH FREQ SINE JITTER amplitude on the MP1900A BERT while using the
Single function on the Scope SW to calibrate Pj to the following target values:

e RBR:NA

e HBR:NA

e HBR2:80muUI
e HBR3:130muUl

September 20,

Waveform Window 1

3 @p212mv Jpoov

-1.00 ns

]
=
]
W
]
<
0]
=
0
w
= -800 ps
M

(@ PRoopss  foos

|Graph5 |Vari0us

BER Bathtub (BER-Scale)

Spectral BER Bathtub T] Data

0.2U1 0.4U1I 0.6UI 0.8UI

ource

RJ Method
Data Rate
Pattern Length
TH1E-12)

Rirms narrow

DISE

Spectral
8.099973 Gb/s
429

2815 mUL
124 mUI
104.1 mUL

2019 2:04:33 M

re,If érk ; Matﬁ Analyzé

1UI

35.5 mUL
90.2 mUL
18.1 muL
181 mUl
0.0 UL

181 mUL

847 mv

0.0V

-847 mV
1.00 ns

Composite TJ Histogram

T]

-100.0 muUIl

-50.00 mul

Jdd)
Clock Recovery
i Edge Direction

Measurement

R1,PJ

0.0 UI

; DD] m—

50.00 mUI  100.0 mUI

Second Order
Both
TIE (Phase)

FIGURE 54. HBR3 SJrixep MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE (NOT SHOWING TARGET 80MUI)
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& RJ-801, Math2
&) DJ-881, Math2

+ DDJ1, Math2

+ Haight1, Math2

& PJ1, Mathl

6.2427mN 00000
fle86mUl  0.0000U
00000 0.0000U
208.90mV  0.0000V
103.77mUy  0.0000U

s Widthe@BERY, Math? BX2T7TmN  0.0000W0

8.2427mlN
a3.pa8mul
0.0000U1
208,90mV
103.77min
832.7Tmun

6.242TmlN
93.886mL
000000
208.90m\
103.7Tml
BI2.TTm

0.0000U1

0.0000U1
0.0000W
0.00000
0.0000V
0.0000W
0.0000W

1
0.pooou 1
0.0000W i
0.0000v 1
0.0000U 1
0.0000uU 1

000001
0, 000
0.0000W
0,0000Y
0.0000W
0.0000W1

FIGURE 55. HBR2 SJrixep MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE (NOT SHOWING TARGET 80MUI)

e) Record the calibrated value for SJrxep.

f) Return the Level value on the DSG815 to -110dBm. The value will be returned to the
above calibrated value in Step 7.

4. Perform calibration for SJsweer for each frequency at TP1. Set constant clock for JMD.

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 I 4a, Figure 3-31.
b. This table does not account for crosstalk-injected jitter.

Table 4-11: HBR TP3_EQ Jitter Component Settings?

Frequency (SJ) TJ ISI RJdims Approximate
(MHz) {muI) (mUI) (mul) SJsweep
(mul)
2 1227 161 13.5 904
10 548 225
20 505 182
100 491 168

a. See DP 1. 4a, Figure 3-30.
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Table 4-9: HBR2 TP3_EQ Jitter Component Settings?
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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) (mui) (mulI) (mu1) SJsweep at 297MHz® (mu1)
{MHz) (mUI) (mu1)
2 620 240 13 1013 130 20
10 137
20 109
100 100

FIGURE 56. JITTER COMPONENT SETTINGS FROM CTS

a) Onthe MP1900A BERT, turn on SINE JITTER.

Application Selector

H— Em
GHIID Addition | on
[7] 21G/32G SI PPG Datal|Y c: OFF

Menu
-

P Start Bs. Stop

Sl
fon i

[4] Jitter Modulation Source

b Ao 2 e Auto
O/ Search EuED Adjust

10 Hz 33000 Hz| 0.000 Ulp-p
0.000 Uip-p | 5000 ppm | |

O
Test Pattern B|Data || Legicm|Pos || E

0.000 Ulp-p
| |

Edit File Name  1100.txt

Clock Source
.| Unit1:Slot2:MUL31000E
8 100 000 Kk

Clock to PPG

Length | d‘ bits |

Ref Clock

|
AUX Input Clock

Sub-rate Clock

Frequency | 100 000 000 | He
Amplitude | 0.000 | Ulp-p
[~~~ 0.000) pspp

40000

4000

P)

Jitter Amplitude (Ulp.

[T [ 1 10
Modulation Freguency (MHz

O Diwide 3 Mod

odule System
S5 Sereen O Seitings Alarm

Il ezschl

AUTO MEAS mAec Creator l;‘ E

FIGURE 57. MP1900A SJswees ADJUSTMENT

32G PPG —»

8.100 000 Ghit/s

11 »

8100 000 kHz

1/80 »

| 101 250 kHz

2
Synthe]

4
Jitter

o |
SIED

7
SIPPG

W) Anritsu 2:

b) Adjust the SINE JITTER amplitude on the MP1900A BERT while using the Single function

on the Scope SW to calibrate Pj to the target values.
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Keysight Infiniium : Friday, September 20, 2019 2:05:05 BM

847 mv
0.0V

-847 mV

-100 ns - 2 600 ps s 100 ns

BER Bathtub (BER-Scale) Composite TJ Histogram

Spectral BER Bathtub T1 Data T1 R1,P) DD] w—

0uUI 0.2U1 0.4UI 0.6UL 0.8UI 1UI -100.0 mul 100.0 muI

Source 3 a 85 M

R Method e 55.1 mUL 3 Second Order
Data Rate 99974 PISS 143.3 mUl | Edge Directi Both

Pattern Length DDJpp Measurement  TIE (Phase)
TI(LE- A DCD

Rlrms,narrow TSipp aour

DIss 1568 mUI DDPWS 17.9 mUL

FIGURE 58. HBR3 SJsyee» MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE

Note: In the above example, PJ is measured at 143.3mUI.

File | Edit al | Digital | g | Trg | Display ] e | Mask | Math | Al Utilit
} DPOJET Plots

FIECEYE W b o TR Lk | 2

HESET BESET TN IR S9HC

Voltage

View Details

Description Mean Std Dev Max Min p-p Population Max-cc Mincc
Lt

(# RJ-561, Math2 7.1727muUl  0.0000U1  7.1727mUl 7.1727muUl 0.0000UI 0.0000UI  0.0000UI
(+ DJ-561, Math2 102.19muUl  0.0000U1  102.19mUl 102.18mUl 0.0000U1 0.0000UI  0.0000UI
[+ DDJA1, 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 IU.UUUUU\ 118.18mul 118.18mul 0.0000U1 0.0000uUl  0.0000UI
813.49muUl  0.0000U1  813.49mul 813.49mul 0.0000U01 0.0000uUl  0.0000U1

FIGURE 59. HBR2 SJsuee» MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE
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Note: In the above example, PJ is measured at 118.2mUl.
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5. Setup the equipment for TP3 calibration. Measure the ISl at TP3_EQ to the target ISl values
specified in the CTS for HBR, HBR2 and HBR3 respectively. Apply the PRBS7 test pattern for
HBR, CP2520 for HBR2 or TPS4 for HBR3. Set the clock recovery of the JMD to 2" Order as
described in the CTS. For RBR, apply the PRBS7_X2 test pattern and calibrate the ISl at TP3
without equalization.

Note: Ensure that adequate ISI at TP3_EQ (for HBR, HBR2 and HBR3) or TP3 (for RBR) is achieved
by the ISI generator being used as required in the CTS.

Note: Actual IS calibration results may vary depending on cables and adapters used in the
physical setup. Additional cables and adapters may be needed to achieve a calibration value
that is within +/-5% of the target value. It is recommended to capture the screenshot of the
calibrated ISl and keep it with the test results for future reference.

RBR ISI Procedure

HBR ISI Procedure

HBR2 ISI Procedure

HBR3 ISI Procedure

On MP1900A > S| PPG >
Pattern:

= Pattern=
PRBS7_X2
(Double Pattern)

= Qutputs On/Off:
On

On Scope:

=  Recall Scope
setup file to make
DDJ
measurements:

For KS Scope: <
C:\GRL\Agilent\Set
up\Anritsu
DisplayPort Sink
Test
1.4\RBR_PLL_Eye.
set>

For Tek Scope:
<C:\TekApplication
S\DPOJET\Setups\
DisplayPort\RBR_
PLL_Eye.set>

=  For Tek Scope:
DPOJET Sequence
menu: Single

On MP1900A > S| PPG >
Pattern:

= Pattern =PRBS7

= Qutputs On/Off:
On

On Scope:

= Recall Scope
setup file to apply
TP3_EQ filter and
make DDJ
measurements:

For KS Scope: <
C:\GRL\Agilent\Set
up\Anritsu
DisplayPort Sink
Test
1.4\HBR_PLL_Eye.
set>

For Tek Scope:
<C:\TekApplication
S\DPOJET\Setups\
DisplayPort\HBR_
PLL_Eye.set>

=  For Tek Scope:
DPOJET Sequence
menu: Single

=  MeasurelSl=

On MP1900A > S| PPG >
Pattern:

= Pattern=Data File
= Anritsu
DisplayPort Sink
Test
1.4/HBR2_Complia
nce_2520bits_Patt
ernl.txt.

= Outputs On/Off:
On

On Scope:

= Recall Scope setup
file to apply
TP3_EQ filter and
make DDJ
measurements:

For KS Scope:
<C:\GRL\Agilent\Se
tup\Anritsu
DisplayPort Sink
Test
1.4\HBR2_PLL_Eye.
set>

For Tek Scope:
<C:\TekApplication
s\DPOJET\Setups\
DisplayPort\HBR2_

On MP1900A > S| PPG >
Pattern:

= Pattern=Data File
= Anritsu
DisplayPort Sink
Test
1.4/HBR3_TPS4.txt.

= Qutputs On/Off:
On

On Scope:

= Recall Scope setup
file to apply
TP3_EQ filter and
make DDJ
measurements:

For KS Scope:
<C:\GRL\Agilent\Se
tup\Anritsu
DisplayPort Sink
Test
1.4\HBR3_PLL_Eye.
set>

For Tek Scope:
<C:\TekApplication
s\DPOJET\Setups\
DisplayPort\HBR3_
PLL_Eye.set>

=  For Tek Scope:
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_ 161mUl +/-5% PLL_Eye.set> DPOJET Sequence

Measure ISI = menu: Single
570mUl +/- 5% Capture and save For Tek Scope: ->Ing

scope screenshot DPOJET Sequence = MeasurelSI=
Capture and save . .

for compliance menu: Single 240mUl +/-5%
scope screenshot records
for compliance Measure ISI = = Capture and save
records 220mUl +/-5% scope screenshot

for compliance

= Capture and save records

scope screenshot
for compliance
records

Application Selector Auto 2 1t Auto

P e
By siop | O Searcn @wmm Adjust

P Start

Il = En
EEIE or) 29Ut GRETR Addition | | L Addition
171 2161326 1 PPG [BRESIRd  c: OFF

7
(HoLD}
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On " |ERINORNIEE on [CTRLO LY o JE=ty O
10 Mzl 33000 Hz|| 0.000 Ulp-p| 0.000 Ulp-p
| o.000upp  5000ppm | | | | 2

Synthe

Test Pattern El| Data |Y| Logic E‘POS |v‘

I Edit File Name  HBR3_TPS4.txt I Clock to PPG
32G PPG ——

8.100 000 Ghit/s

Ref Clock
gg————————>

‘ 8 100 000 kHz >
Jitter
Sub-rate Clock

1/80 >

‘ 101 250 kHz

Clock Source
Unit1:Slot2:MU1810008,

8100 000 ki ‘

Length | 2520 bits

|

AUX Input Clock

Frequency | 100 000 000 | He
\ 5
SIED
Amplitude | 0.000 | Ulp-p
[ 0.000) ps p-p ,
SIPPG
10000
8
~1000 Neise

;
m ‘

Jitter Amplitude (Ulp-p;

0o o o1 1 10 00 250 1000 —E']
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FIGURE 60. MP1900A HBR3 ISI SETUP EXAMPLE
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Keysight Infiniium : Friday, September 20, 2019 3:27:5% PM
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FIGURE 61. HBR3 ISI MEASUREMENT EXAMPLE ON KEYSIGHT SCOPE

600 ps

DDPWS

F/2 (Even/Odd)
Clock Recovery
Edge Direction

Measurement

Note: The ISl value in the above example is measured at 69.2mUl.

File | Eciit | Trig |

) DPOLET Plots

HS | & & &b W ho o A

HESED GESED MW W &RC

-10.634ulll

(® TJ@BER1, Math2 313.26mUI

@ (& PJ1, Math2 4.7358mUI
(# RJ-601, Math2 9.0212mul

(# DJ-6d1, Mathz 210.30mul

(&) Height1, Math2 156.19m\y

[+ Width@BER1, Math2 686.74mul

FIGURE 62. HBR2 IS| MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE

39.842mul
0.0000U1
0.0000U1
0.0000U1
0.0000U1
0.0000v
0.0000UI

| Math

Max

139.33muUl
313.26mul
4.7358mUI
9.0212mul
210.30mul
156.19mVy

686.74mul

Min
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9.0212mul
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686.74mul
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0.0000v
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ILOGI

ooV [DIC

800 ps

Composite TJ Histogram
B Py DD] m—

100.0 mul

69.2 mUI

2.9 mUl
Second Order
Both

TIE (Phase)
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0.0000U1
0.0000U1
0.0000v

0.0000U1
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Note: The ISl value in the above example is measured at 217mUl.

Note: It is 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 Ch1-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.

Menu Al ounut |G oo [TNRARER

’[?] 21G/32G S| PPG c: OFF

Application Selector ~1d Auto 21 Auto
Moo stat | Mmy sop | QO Siaen | gwrmm Adisst i

[4] Jitter Modulation Source

B Emphasis |@ Pattern | Error Addition | Miscl | Misc2 0 sJ2 | sscC w BUJ M RJ w Ext w
_ 10 Hz | 33000 Hz 0.000 Upp 0.000 Upp
Test Pattern @ Data |v| Logcm|Pos |v| ' 0.000 Upp | 5000 ppm | | | \ 2
S — Synthe;
I Edit File Name ~ HBR3_TPS4.bxt I Clock Source Clock to PPG
> Unitl:Slot2:MU181000E, | 32G PPG >
Length | 2 520| bits W Loading... 8 100 000 kHz 8.100 000 Gbit/s
Ref Clock
| 1/1
8 100 000 kHz \rt:e
AUX Input Clock _—
mput - oc Sub-rate Clock
| 1/80 »
i — —

Frequency | 100 000 000 | He

Amplitude | 0.000 | Ulp-p

( 0.000] ps p-p

Jitter Amplitude: (Ulp-p),

ooot 0o
Modulation Freguenc:

BERT AUTO MEAS

FIGURE 63. HBR3 COMPLIANCE EYE PATTERN SETUP EXAMPLE
7. Onthe MP1900A BERT, enable ISI, RJ, SJrxep, SIsweer, and SSC.
a) ISlis achieved in Step 5.
b) Return the Amplitude of RJ (RANDOM JITTER) to the value calibrated in Step 2.

¢) For HBR2, return the Amplitude of SJexeo (HIGH FREQ SINE JITTER) to the value calibrated
in Step 3.

d) Turnon SJsweer (SINE JITTER) as calibrated in Step 4.
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e) Turnon SSC with 33kHz frequency and 5000ppm with a triangle profile.
Menu uﬁ% Output \uj%gbiﬁun m
’[?] 21G/32G Sl PPG m c: OFF [4] Jitter Modulation Source

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

Application Selector P Start By stop ol a
0, a

10 Hf 33000 Hz || 0.000 Up-p| 0.000 Up-p
0.000 Ulp-p|| 5 000 ppm| | |

Edit File Name HBR2_TPS4.txt Clock Source Clock to PPG
:Slot2s I
S —» | UnitLiSlot2:MU1310008 ‘ 32G PPG
Length | 2520 bits ® Loading... Edit 8 100 000 kHz 8.100 000 Ghitjs ———————=

Ref Clock

‘ 11— >
r
8 100 000 kHz .
Jitter
AUX Input Clock Sub-rate Clock
a———>

—_—
L\ | T

Frequency | 100 000 000 | Fe

TastFattemlE‘Data |v‘ Log\clE‘FOS |v|

2
Synthe

Amplitude | 0.000 | Ulp-p

0.000) ps p-p

BERT AUTO MEAS

FIGURE 64. ALL STRESSES ENABLED EXCEPT CROSSTALK FOR HBR3

8. Perform calibration at TP3_EQ for the MP1900A Amplitude to reach the target Eye Height of
150mV 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) On the Keysight or Tektronix Scope, acquire and analyze the signal using the following
setup files for each data rate:
For Keysight Scope:
[ ]

GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4\HBR3_RjPj.set

C:\GRL\ \ \ \

e C:\GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4\HBR2_RjPj.set
C:\GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4\HBR_RjPj.set
C:\GRL\ \ | |

o GRL\Agilent\Setup\Anritsu DisplayPort Sink Test 1.4\RBR_RjPj.set
For Tektronix Scope:

o C:\TekApplications\DPOJET\Setups\DisplayPort\HBR2_PLL_Eye.set
o C:\TekApplications\DPOJET\Setups\DisplayPort\HBR_PLL_Eye.set

o C:\TekApplications\DPOJET\Setups\DisplayPort\RBR_PLL_Eye.set
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b) Select SI PPG > Output on the MP1900A BERT and adjust the DATA Amplitude while using
the Single function on the Infiniium Software to measure the Eye Height to the following

target values:

e RBR:56mV (+/- 3%)

e HBR:160mV (+/- 3%)
e HBR2:100mV (+/- 3%)
e HBR3:50mV (+/- 3%)

Note: To achieve a repeatable Eye Opening measurement, capture a minimum of 2muUl with
the JMD. Measure the vertical Eye Height as described in the CTS.

il oup g o (R
e P! oRED Addition | Addition

Menu
-

Application Selector

[4] Jitter Modulation Source

1, Auto 2ls Auto
Doy Start | Wy Son | Ol Sge ewmm Adet i ll

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

ESJZI
|

X o EmUoT IEOR on =N on |

EI0) Divide | % Moduls
== Sereen IO Setfings

P e
FIGURE 65. HBR3 EYE HEIGHT ADJUSTMENT EXAMPLE

Jitter Amplitude (Ulp-p)

AUTO MEAS

_Output 10Hz 33000 Hz| 0.000 Up-p| 0.140 Ulp-p
0.000 Ulpp 5000 ppm | 1 | E |
1 Synthe|
Bitrata Variable ‘v\ | 8.100 000 | Gbit/s
4 Clock Source Clock to PPG
>| Unit1:5lot2:MU1810008, | 326 PPG ——————»
—
Output Data @ |ON ‘v‘ Clock |oN ‘v‘ 100 000 K 8.100 000 Ghitfs
Ref Clock
Level Guard oFF EEE—
@ n Ext ATT Factor @ | 2 100 000 ::‘lz)—p
Jitter
Defined Interface @ ‘\f‘anab\e ‘vl | 0.000 | dB AUX Input Clock Sub-rate Clock N
. . — I Y —
Amplitude @ \ 0.480 | Vpp 0.480| Vpp _ 101250 kg™
Offset ® A ‘ 0.000| v |wh  |v| 0.000 v )
) L \ ) Frequency 100 000 000 | He
. A &
Half Period Jitter SIED
! E ‘ 0 | Amplitude ‘ 0.150 | Ulp-p
( 18.510) ps p-p -
SIPPG
10000
Delay m EI W ETBraton: I . mul | 0| ps | 0.000 | 4000 Noise
Jitter Input @ oM [ 0| mur .

0om 001 [it]
Modulation Freguency (Ml

Il zsee

- eator I;‘ E "]:] Anritsu 23:09
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-400 ns

Real-Time Eye
2.02228 MUL
1 Wfms

123ps
@ 100

Results (Measure All Edges)
Measurements

Measurement

@ Eye width(f2) 80.12061 ps 89.12061 ps 89.12061 ps
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FIGURE 67. HBR2 EYE HEIGHT MEASUREMENT EXAMPLE ON TEKTRONIX SCOPE
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On the Scope, apply a non-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 appropriate link
rate.

Note: The Edge rate 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) on the MP1900A BERT and set the test pattern as
1100.txt.

Tl T Em Application Selector ;
Menu~ e OUfPU! | NI Addition | on P Start | Mm swop | Ol S

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

® output [@ Emphasis [B Pattern |Error Addition | Miscl 550 m aus NG =7 0 e IR
10 HZ| 33000 Hz | 0.000 Up-p| 0.140 Ulp-p
0.000 Upp| 5000 ppm | | | |

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

2
Synthe

I Edit File Name  1100.txt I Clock Source Clock to PPG

5 Unitl:Slot2:MU1810008 326 PPG ——————>
Length \ 4| bits N Loading... ‘ 8100 000 ki ‘ £.100 000 Gbit/s
' Ref Clock
‘ >
8100 00D kiz &
AUX Input Clock e =
1/80 >
LR | T
Frequency | 100 000 000 | Hz
— 6
N SIED
Amplitude | 0.150 | Ulp-p

| 18.510) ps p-p

AUTO MEAS .[!_E], Gt =] d ) Anritsu 25 16

FIGURE 68. CROSSTALK PATTERN SETTING

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

e RBR:138mV +/-2%
e HBR:450mV +/- 2%
e HBR2:300mV +/- 2%
e HBR3:300mV +/- 2%
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FIGURE 69. HBR3 EYE HEIGHT MEASUREMENT WITH CROSSTALK ADJUSTMENT

Keysight Infiniium : Friday, September 20, 2019 3:45:07 Pl
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FIGURE 70. HBR3 CROSSTALK MEASUREMENT ON KEYSIGHT SCOPE
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FIGURE 71. HBR2 CROSSTALK MEASUREMENT ON TEKTRONIX SCOPE

9.2.2 DUT Test Setup and Procedure

The following diagram shows the typical setup for testing the DUT. At TP3, disconnect the ‘P’
(Plug) type adapter from the ‘R’ (Receptacle) calibration adapter and connect the ‘P’ type adapter
to the DUT for testing. Connect crosstalk lanes between the ‘P’ type adapter and crosstalk source.
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Anritsu MP1900 _ @ 500hm Termination

DSGB15

ﬂ.i i ; DP Sink or Adaptor
18705 DUT
""" 6dB
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T
:Q s D|sp|ayport
Plug
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FIGURE 72. TYPICAL DUT TEST SETUP
Test the DUT for each frequency as follows:
1. Verify Frequency Lock using the D10.2 clock pattern for each data rate.
2. Verify Symbol Lock using the Symbol Lock pattern for each data rate and each frequency.

3. Inject Errors with the PRBS7_X2 pattern (for RBR) or PRBS7 pattern (for HBR) or CP2520
Compliance Eye Pattern (for HBR2) and confirm the correct number of errors is being detected.

4. Testthe DUT at each data rate and duration as described in Table 4-3 of the CTS.
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Table 4-3: BER Measurement Test Parameters
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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
HBR2 185
HBR 370
RBR 620

10 101l 100 HBR3 13 +350ppm

HBR2 19
HBR 37
RBR 62

20 10lt 100 HBR3 13 0
HBR2 19
HBR 37
RBE 62

100 10lt 100 HBR3 13 0
HEBR2 19
HBR 37

a. To evaluate, the number af bits shall be multiplied by the unit interval (Ul) in picoseconds
(e.g., for HBR, 10" bits at HBR = 370ps/UI = 101 UTI = 37 seconds).
FIGURE 73. TABLE OF TEST TIMES FOR EACH LINK RATE PERCTS
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10 Appendix B: Connecting Keysight Oscilloscope to PC

If using a Keysight oscilloscope, refer to the following procedure on how to connect the Scope to
be used with a PC. The Keysight Scope can be connected to the PC through GPIB, USB, or LAN.

1. Download the latest version of the Keysight IO Libraries Suite software from the Keysight
website and install on the PC.

2. When installed successfully, the 10 icon ( will appear in the taskbar notification area of the
PC.

3. Selectthe l0 icon to launch the Keysight Connection Expert.

4. Click Rescan.

Keysight Connection Expert

Instruments PXI/AXIe Chassis Manual Configuration Se

0 Rescan Filter Instruments: Clear

Unknown Instrument D

TCPIPO::localhost: :inst0: : INSTR

in = =

DSAV334A, KEYSIGHT TECHNOLOGIES

USBO::0x2A8D::0x902C::MY55170106::0:: INSTR
Click to view instrument details

FIGURE 74. KEYSIGHT CONNECTION EXPERT

5. Refresh the system. The Keysight Scope is shown on the left pane and the VISA address is
shown on the right pane.

Keysight Connection Expert ? = T %

Instruments PX1/AX1e Chassis Manual Configuration Settings

G Rescan Filter Instruments: Clear
Unknown Instrument . Details for KEYSIGHT TECHNOLOGIES DSAV334A
TCPIPD: :localhost: :instd: : INSTR, i X
| Manufacturer: KEYSIGHT TECHNOLOGIES View Instrument Information Online
DSAV334A, KEYSIGHT TECHNOLOGIES Model: DSAVIZIA
Serial Number: MY55170106
USBO: (o 2ARD: :0xS02C: IMYS5170106::0:: INSTR - 05.50.0010
[ ; .50,
Chick to view nstrument details rmware Version

PCSERNO, Agilent N .
. | Connection Strings

! TCPIPD: :WINDOWS-13983-2. local: :hislipd:: INSTR
VISA Addresses
- Send Commands To This Instrument
0 USBO0::0x2A8D: :0xS02C::MY55170106::0::INSTR Start 10 Monitor
5e5
Add or Change Aliases
~ SICL Addresses
Messages: 5 | Ces Remote 10 Server OF  J2-8it Keysight VISA is Primary  17.1.19013.5

T 02:48:37 Removed connection TCPIPO::WINDOWS-6LSIQFE: inst0::INSTR from agilent,infiniium,js33635236
T 02:48:37 Updated connection TCPIPD: localhost: :instD: - INSTR

TF5 02:47:31 Rescan requested =
TF& 02:36:10 Instruments are already discovered and configured Q
T 02:36:10 User interface session started

FIGURE 75. OscILLOSCOPE’S VISA ADDRESS
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6. When connecting the Keysight Scope to the PC through GPIB/USB, type in the VISA address
into the ‘Address’ field on the Equipment Setup page of the GRL PCle CEM 4.0 Rx Test
Application. If connected via LAN, type in the Scope IP address, for example
“TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port number from the address.
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11 Appendix C: Artek CLE1000-A2 Installation

11.1 Install ISI Generator Driver

If using the Artek CLE1000-A2 for Variable ISI Calibration, follow these steps to install the ISI
generator driver before selecting it as an ISI channel in the GRL software.

1. Connect the CLE1000-A2 to a controller PC using a USB 2.0 cable.

2. Turnon the front panel power switch on the CLE1000-A2.

3. Right-click on My Computer > Manage > Device Manager. If no software for the CLE1000-A2
has been installed, you will see a ‘bang’ in the Device Manager.

A Computer Management Il S| E d_hj-‘
File Action Miew Help
ez 2EEE S
@& Computer Management (Local|| 4 1= goliadl2MLK-PC Actions
4 ff} System Tools | :> ;‘é Batteries D;vice Manager 7
f:L) Task Scheduler -- 8 Bluetooth Radios
+ [ Event Viewer > {8 Computer Maig AFang
- @ Shared Folders b -+ Disk drives
- @ Local Users and Groups| » B Display adapters
lf‘iil Performance b -'v,‘::, Hurman Interface Devices
! = Device Manager :> 25 Imaging devices
i| 4 =5 Storage - -8 Intel(R) Dynamic Platform and Thermal Framework
= Disk Management b Keyboards
=4 Services and Applications | b }EJ Mice and other pointing devices
-B&| Monitors

¥ Network adapters

.‘-‘g. Other devices

I i il CLELOOD

b I3 Processors

; & Sound, video and game controllers
» 45 Storage contrellers

+ /M System devices

. § Universal Serial Bus controllers

FIGURE 76. DEVICE MANAGER WINDOW

4. Toinstall the CLE1000-A2, go to http://www.aceunitech.com/support.html and download the
Control Software package for the CLE1000.

5. Unpack the CLE1000 Software .zip file.

6. Install the CLE100O Driver:

a) In Device Manager, right-click on CLE1000 > Update Driver.

Select Browse My Computer for Driver from Windows dialog. See Figure 77.

Browse to the root directory of the unzipped CLE1000 Software folder.

Click Next. You will be asked to confirm your request to install a driver. See Figure 78.

Click Install. The driver software will complete the installation.

feogoe

D
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7. Onceinstallation has completed, the CLE1000 should appear in Device Manager as shown in

Figure 79.

-

. ——
@ | Update Driver Software - CLEL000

==

Searc|

h for driver software in this location:

Browse for driver software on your computer

C:\Users\goliad 12 MLK\Desktop'\ CLE|

[ Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

- Browse...

FIGURE 77. UPDATE DRIVER WINDOW

[+7] Windows Security

Mame; Artek Inc. Ports (COM & LPT)
- Publisher: Artek Inc.

"] Always trust software from "Artek Inc.".

decide which device software is safe to install?

Would you like to install this device software?

@}' You should only install driver software from publishers you trust. How canl

& Il Update Driver Software - Variable I5I Channel (COM3)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Variable 15 Channel

Close

L

FIGURE 78. WINDOWS SECURITY WINDOW AND CONFIRMATION WINDOW

«= | #EH DIEE
& Computer Management (Local
a [f| System Tools
() Task Scheduler
(2] Event Viewer
» ] Shared Folders
& Local Users and Groups
() Performance
= Device Manager
4 [ Storage
i Disk Menagement
4 Services and Applications

LN T
4 3 goliadL2MLK-PC Actions
3 Batteries BaacaMien 2
£ Bluetooth Radios .
+ 5 Computer More Actions »
b g Disk drives

K., Display adapters
85 Human Interface Devices
=5 Imaging devices

= Keyboards
P Mice and other pointing devices
& Monrore
& Network adapters
I Portable Devices
« "F" Ports (COM & LPT)
T Variable I5] Channel (COMS3)
@ Processors
% Sound, video and game controllers
< Storage controllers
18 System devices
§ Universal Serial Bus controllers

1% Intel(R) Dynamic Platform and Thermal Framework
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FIGURE 79. DEVICE MANAGER WINDOW AFTER INSTALLATION
The CLE1000 software driver is now installed and the CLE1000-A2 can now be selected for use
remotely using the GRL software.

11.2 Install CLE1000 GUI

It may also be useful to install the CLE1000 GUI, so that the ISI channel can also be controlled
manually from the controller PC. To install the software, do the following:

1. Inthe CLE1000 SW folder, click on the Setup.exe file. Once installed successfully, the following
GUI will appear on the desktop.

2. You can now close the GUI if you do not want to have manual control.

= Variable ISI Channel Controller —— - l = ‘ ‘;__-
£\ ARTEK INC.
IS| MAGNITUDE 580 (%
Q% 50% 10Q%
Com port no. Close
FiGure 80. CLE1000 GUI
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12 Appendix D: AUX Controller Driver Installation

12.1 Install Unigraf DPT-200 Driver

If the Unigraf DPT-200 is being used as the AUX controller, follow these steps to install the DPT-200
driver before selecting it as the AUX controller in the GRL software.

1. Attach the Unigraf DPT-200 to a USB port on the oscilloscope.
2. Onthe scope, right-click on My Computer > Manage > Device Manager. If the DPT-200 driver
has not been installed, it will appear as follows:

-
A Computer Managemeant = | B | |

File Acton View Help

o= 7[E HE

(A Computer Management (Local|| 4 2 TekScope-574396 Actions
4 '[[’__!; System Tools b -E¥ Acronis Devices Device Manager -
> @ Task Scheduler -1 Computer
- 2] Event Viewer b - Disk drives Mare Actions
> 22| Shared Folders b B Display adapters
4 Local Users and Groups b ,;,', DVD/CD-ROM drives
> 'Z?'Eiil Performance b ':’5 Huran Interface Devices
=4 Device Manager b g IDE ATASATAPI controllers
a4 = Storage b -G Keyboards
=7 Disk Management b jﬂ Mice and other pointing devices
Tl Services and Applications » B Monitors

- ¥ National Instruments MI-Device GPIB Interfaces
:> ¥ MNetwork adapters

a - |[l5 Other devices

Q DPT-200 DisplayPort Source

> Y Ports (COM & LPT)

b D Processors

:> -% Sound, video and game controllers

»-{M Systern devices

b -F Tektronix

»- g Universal Serial Bus controllers

FIGURE 81. DEVICE MANAGER WINDOW

3. Toinstall the DPT-200 driver software, go to
http://www.unigraf.fi.unixtemp.saunalahti.fi/files/download/DisplayPort/Reference%20Contr
oller/UGDP-Reference-Controller-1 0.zip and download the Installer package to the hard drive
of your PC.

4. Open the Installer package .zip file and install the DPT-200 driver:
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a) Run the setup installer file to start the installation and follow the instructions on the
screen.

b) Duringinstallation, the following dialog will appear. Select ‘Install this driver software
anyway’ to proceed.

59 Windows Security Iﬂ

@J Windows can't verify the publisher of this driver software

< Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

FIGURE 82. INSTALLATION DIALOG

c) Onceinstallation has completed, the DPT-200 will appear in Device Manager as follows:

b Device Manager = g
File Action View Help
o T B HE 8 FRS
& = VAIO A
> I Audio inputs and outputs
> % Batteries
> 8 Bluetooth

> (M Computer

> ¢ Dlisk drives

> B Display adapters

> e DVD/CD-ROM drives

y &5 Human Interface Devices

» g IDE ATASATAPI controllers

> % Imaging devices

» Z2 Keyboards

» 1] Memaory technology devices

v }E!, Mice and other pointing devices

- B Monitors

> WF Network adapters

T3 Ports (COM & LPT)
17X DPR-100 USB Serial Port (COM4)
1Z¥ DPT-200 USB Serial Port (COM3)

5 [;9; Print queues

v [;gg Printers

> D Processors

» [l Proximity devices

- L SD host adapters

» |l Software devices

w2l Sannd viden and name controllerc

1Y

FIGURE 83. DPT-200 INSTALLATION COMPLETED
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