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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
Tektronix BERTScope (BSX or BSA Model) and DPO/MS070000 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-DP-SINK-BSX/DP-SINK
software to automate receiver calibration and compliance testing for DisplayPort 1.4 Sink
conformance. GRL-DP-SINK-BSX is used with the Tektronix BSX Model BERTScope while GRL-
DP-SINK is used with the Tektronix BSA Model BERTScope 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-DP-SINK-BSX 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. Equipment required for calibration and testing.
2. GRL-DP-SINK-BSX/DP-SINK 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.

GRL-DP-SINK-BSX/DP-SINK can be further customized by the user or GRL Engineering using
GRL’s full KayaQ™ automation framework license. Contact GRL at
support@graniteriverlabs.com or through your Tektronix Account Manager for further details.

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-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
© Granite River Labs 2020 Page 9 of 73


support@graniteriverlabs.com

Tektronix BERTScope™ — GRL Customer MOI DisplayPort™ Standard

3 Resource Requirements

3.1 Equipment Requirements
TABLE 1. EQUIPMENT REQUIREMENTS — SYSTEMS

System Qty Description Key Specification Requirement
GRL-DP-SINK- 1 | Granite River Labs DisplayPort 1.4 Sink Compliance Calibration & Test
BSX Automation Software for the BSX Model BERTScope - www.graniteriverlabs.com
- with Node Locked License to single Oscilloscope/PC OS
GRL-DP-SINK 1 | Granite River Labs DisplayPort 1.4 Sink Compliance Calibration & Test

Automation Software for the BSA Model BERTScope - www.graniteriverlabs.com
- with Node Locked License to single Oscilloscope/PC OS

BERTScope 1| Tektronix BSX or BSA (B or C Model) |e Option STR for stress generation
e Proper test patterns/
Real-time 1 | Tektronix DPO/MS070000DX or e >12.5GHz BW with Windows 7+ OS
Oscilloscope 70000SX Series Oscilloscope with e DPOJET software for calibration
DPOJET (Jitter and Eye Analysis) 6 fi ]
software e DPOJET setup files and SDLA filters
ISI Generator 1| Artek CLE1000-A2lcl For variable ISI generation
VISA (Virtual 1 | VISA Software is required to be installed on the host PC running GRL-DP-SINK
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
2. Keysight 10 Libraries: www.keysight.com (Search on IO Libraries)

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

AUX 1 | GRL-USB-PD-C2 USB Type-C Power For link training and error detection
Controllerld Delivery Tester, Tektronix DP-AUX, or
Unigraf DPT-200

Computer 1 | Laptop or desktop PC For external automation control

la] BERTScope DisplayPort patterns are distributed with GRL-DP-SINK-BSX/DP-SINK software and are
installed during installation process.

bl DPOJET setup files and SDLA filters are distributed with the GRL-DP-SINK-BSX/DP-SINK software and
are installed during installation process. The SDLA software is not required if It files have already been
created.

Iel If using the ARTEK CLE1000-AZ2 as the ISI generator, its USB driver software must be installed on the PC
being used for testing and the ARTEK CLE1000-A2 must be connected to the PC via USB. The driver is
available from the manufacturer. Refer to Appendix for the driver installation procedure.

[dl 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
Tektronix and Unigraf AUX controllers. For GRL-USB-PD-C2, refer to www.graniteriverlabs.com for the
GRL-C2 driver and related documentation.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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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
Phase Matched SMA 6 | Tek P/N: 174-4944-xx or equivalent Meter, 18 GHz, 50
Cable Pair ohms coaxial
SMA Torque Wrench 1 | 8in-1b SMA
DC Block 2 | Weinchel Aeroflex Model 7006-1 20 GHz DC
Block or equivalent
TTC (Transition Time 2 | For Data signals (TTC) 60 ps (10-90)
Converter) PSPL 5915-60PS or equivalent 40 ps (20-80)
2 | For Crosstalk signals 150 ps
Keysight 15435A or equivalent
Attenuator 2 | For Data signals 6 dB
ATT-0290-06-SMA-02 or equivalent
2 | For Crosstalk (Clock) signals 6 or 8dB
ATT-0290-08-SMA-02 or equivalent
+2 RF Splitter 2 | PSPL5331 or equivalent. 18 GHz
For CM if using BSX Series BERTScope
+3 RF Splitter 2 | JFW Model 50PD-292
SMA-Male to SMA- 4 | Centric C3452B Male to Male Adapter or 18 GHz
Male Adapter equivalent
SMA-Female to SMA- 4 | Centric C3371 Female to Female Adapter or 18 GHz
Female Adapter equivalent
50 Ohm SMA 12 | Huber+Suhner 455-65SMA5001111NE or 18 GHz
Terminator equivalent
LAN Switch 1 | Optionalf
LAN Cable 1 or 3 | For Oscilloscope and BERTScopelal

[al If the Scope OS is used for automation, one LAN cable can be connected directly from the Scope to
BERTScope. 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.)

3.2 Extended Customization

DP-SINK-BSX/DP-SINK can be further customized by the user or GRL Engineering using GRL'’s
full KayaQ™ automation framework license. Contact GRL at support@graniteriverlabs.com or
through your Tektronix Account Manager for further details.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI
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4  GRL-DP-SINK-BSX/DP-SINK Software Setup
4.1 Setup

This section provides procedures for installing, configuring and verifying the operation of the
GRL-DP-SINK-BSX/DP-SINK 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-DP-SINK-BSX/DP-SINK Software

Download and install the GRL-DP-SINK-BSX/DP-SINK software on a PC or an oscilloscope
(where GRL-DP-SINK-BSX/DP-SINK 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-DP-
SINK-BSX/DP-SINK 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) DPSink14PatternFilesInstallation00xxxxxxxSetup.exe - Run this on the BERTScope
to install the DisplayPort 1.4 test pattern setup files. This will place the DisplayPort
Configuration and Pattern files on the BERTScope in the ‘D:\’directory hierarchy.

b) DPSinkTest14Application14xxxxxxxxxSetup.exe — Run this on the Controller PC or
Oscilloscope to install the GRL-DP-SINK-BSX/DP-SINK application. This application will
create the ‘C:\GRL\Rx Test Solution\Applications\DPSinkTest14’ directory hierarchy.

c) DPSinkTest14ScopeSetupFilesInstallation00xxxxxxxSetup.exe — Run this on the

Oscilloscope to install the DPOJET setup files. This will place the DisplayPort Setup and
Filter folders in the ‘C:\ TekApplications\ DPOJET’ directory hierarchy.

4.1.2 Launch and Set Up GRL-DP-SINK-BSX/DP-SINK Software

4.1.2.1 On the BERTScope

1. Select View > System > Tools Tab.

2. Under Utilities Column, select the Remote button.

3. In Remote Client window, select TCP/IP.

4. Change Terminator to “LF”. Select the Connect Button.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
© Granite River Labs 2020 Page 12 of 73
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B2 Remote Client Version: 10.15 Build: 1314,

[~ Trace Messages

¥ Scroll Output
[~ Timestamp
[~ GUI Lockaout

Identity: |B5A125C

T

" |EEE488
TCP/IP Settings

IP Addr: I‘I 92.168.0.39
|23 default |

Fart:

Connected

Save Log to File |

Disconnect

I

Clear

i

—lolx|

FIGURE 1. REMOTE CLIENT WINDOW

Note: If you see an error pop-up when selecting the Connect button, try a different Port. For
example, change Port 23 to 21.

5. Note the IP Address and Port # on Remote Client. They will be needed to connect the
BERTScope to the GRL automation software.
6. Minimize, but do not close, the Remote Client window.

4.1.2.2 On the PC Used for GRL Framework Installation
1. Navigate to Start Menu > All Programs > GRL > GRL - Automated Test Solutions.

|

XPS Viewer
Accessories
Agilent E5071C ENA Option TDR

. ArcSoft TotalMedia Theatre 5

Bluetooth Devices

. Bluetooth Suite

Chrome Apps

, Dell
. Dell Webcam

Games

Google Chrome

. GraphicUSB

1

GRL
. GRL Automated Test Solutions

%P Uninstall
GRL Framework
HP
Intel
Java

Back

]
goliad 12 MLK
Documents
Pictures
Music
Computer
Control Panel
Devices and Printers
Default Programs

Help and Support

FIGURE 2. GRL AUTOMATED TEST SOLUTIONS IN START MENU

2. Click Application > Rx Test Solution > DisplayPort Sink Test 1.4 to open the application.

[ GRL - Automated Test Solution - O b
Application | Options  License  Windows Help
Framework Test Selution »
T e R 4
Tek General Rx Test » | DisplayPort Sink Test 14 | (%)
MIPI MPhy Ry Test »
FIGURE 3. RX TEST SOLUTIONS IN GRL AUTOMATED TEST SOLUTIONS WINDOW
GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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3. To enable license, go to License > License Details. The following dialog will pop up.

GRL Frarmework License n

Granite River Labs

Framework License Details

Installed Products:

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

QqEx06bSTAGYNJXIMZIPUPODrk TEKNwze Ir2sCixLY3KAe+p A
| [kT4ecsloMiorb Ze6E=E9y Kt 7/Nhmg++AAECeaaalQ0TA T+ Copy to
47rkdxEZ 006w TKRRub8SUCHAT4sQMWMUZION Ttga Toizz 7K ZC Clipboard

ABXw S[¥t0jBHBBRCGIT. 1i4s TW 430G+ SWk 1 ZosElVipEoWISU v

For license enguiries send the Host IDto  support@Granite RiverLabs com

Activation Key Received:

Activation License File Received: | Browse Activate

Close

FIGURE 4. LICENSE DETAILS WINDOW

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 the software for 10 Days free of
charge.

Note: Once the 10-day trial times out, you will need to request an activation key
for future usage 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 a License key
by contacting support@graniteriverlabs.com.

5. Click on Equipment Setup icon on the GRL Framework.

6. Enter the BERTScope IP address and Port number to match what is in the BERTScope
Remote Client window shown in Section 4.1.2.1.

7. Enter the Scope GPIB/IP Address. If the GRL software is installed on the 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, enter the
Scope IP address, for example “TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port
number from the address.

(Note: The Scope IP address can be obtained, if not known, by typing CMD — IPCONFIG on the
scope and observe the IP address listed.)

8. Enter the COM Address of the ISI Generator to be used.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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mailto:support@graniteriverlabs.com

Tektronix BERTScope™ — GRL Customer MOI

DisplayPort™ Standard

Equipment Setup O +T@mX®-») @ lzl

Name D Address Type Vendor Lib 0
Scope [Scope || [GPIB8:1:INSTR | ||Oscilloscape ||| Tektronix  ~ || |TekDPOJETSe || [4| | =
BERT [BERT |[1z700123 | |[BERT || [Tektronix || |TekBertScope ~||[4 | | M
ISl Generater | ig1Gen || [cOM13 | |[1sI Generator || [Atek || |StandardSerial ~ || || | =

FIGURE 5. EQUIPMENT SETUP WINDOW - VIEW #1

9. Check the connection for each instrument by clicking the “lightning” | 4| button. The

“lightning” button should turn green if the connection has been verified.
Name D Address Type Vendor Lib 0
Scope [Scope ||[192.168.0.9 | |[oscilloscope || | Tektronix || TekDPOJETSC + =
BERT [BERT ||[19216803923 | |[BERT | [Tektronix || |TekBertScope - =
ISl Generater | ig1Gen || [cOM13 | |[iSI Generator || [Atek  ~

StandardSerial ~ | 4| | /=

FIGURE 6. EQUIPMENT SETUP WINDOW - VIEW #2

Additional notes:

e Further information for connecting the Tektronix oscilloscope 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.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI
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4.2 Configuring the Software Before Calibration and Testing

4.2

.1 Session Info

The information provided will be included in the report.

The DUT Info and Test Info are input by the user.

The Software Info is automatically populated.

DUT Info TestInfo Software Info 0
DUT Manufacturer.  |GRL TECHNOLOGIES | Comments
' DUT Model Number: |Dp1 |

k DUT Serial Mumber- |1UUU |

4.2

FIGURE 7. SESSION INFO

.2 Conditions for Testing and Calibration

In this section, conditions for Testing and Calibration will need to be set. User selects Conditions

for testing and for calibration.

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:

a)

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

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.

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

Conditions f@"s'. X® D "E 0@

y
A

Lane  Test Point SSC  Data Rate Frequency 0

Lane 0
Lane 1
Lane 2
Lane 3

FIGURE 8. SELECT LANE UNDER TESTS

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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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.

Conditions (2] EI
Lane TestPoint SSC  DataRate Frequency 0
P3
P2
TP2 CTLE Long
TP2 CTLE Short
TP1
FIGURE 9. SELECT TEST POINTS
c) SSC tab: Select to enable or disable SSC Capability supported by the DUT for testing.
Conditions f @"5"-.;"{'—5" = QO A
Lane Test Point SSC  Data Rate Frequency o
Enable
J] [ Disable n

FIGURE 10. SELECT SSC CONDITION

d) Data Rate tab: Select the desired data rates for calibration or testing.

Conditions f @"5"-.;"{'—5" | o@
Lane TestPoint SSC  Data Rate Frequency o
RBR
HBR
HBR2
HBR3
FIGURE 11. SELECT DATA RATES
e) Frequency tab: Select the desired S] frequencies for calibration or testing.
Conditions NO) TEK®H) - E Q [4]
Lane Test Point SSC  Data Rate Frequency 0
500k
™
2M
10M
20M
100M
FIGURE 12. SELECT S] FREQUENCIES
GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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4.2.3 Setup Configuration for Testing and Calibration

Use 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.

Setup Configuration o El
(x)
Test Mode Automation IS| Generator Test Settings Margin Test
' Test Mode: tandard DP]
Standard DP
k 2+2 Mode

FIGURE 13. SELECT TEST MODE

4.2.3.2 Automation tab

Select to use the Unigraf DPT-200 Aux Controller in the calibration or test setup and specify the
COM Port number. Select ‘None’ if not using an Aux Controller.

Note: The GRL-USB-PD-C2 (GRL-C2) USB Type-C Power Delivery Tester and Tektronix DP Aux
Controller are currently not supported by the GRL-DP-SINK-BSX/DP-SINK software as Aux
controller.

Setup Configuration (7] IZ|
Test Mode Automation  |S| Generator Test Settings  Margin Test
AUX Cortraller
COM Port w
FIGURE 14. SELECT AUX CONTROLLER
4.2.3.3 ISI Generator tab
Select the ISI Generator to be used in calibration or testing.
Setup Configuration o IZI
()
Test Mode Automation S| Generator Test Settings Margin Test
I1S| Generator:
E H
FIGURE 15. SELECT ISI GENERATOR
GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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4.2.3.4 Test Settings tab

Select the Symbol Lock Pattern. (Note: It is suggested to start with TPSZ2.) Also select the HBR2
Compliance Pattern and choose the option to enable the ESI Register.

Setup Configuration (2] Izl
Test Mode Automation 1SI Generator Test Settings  Margin Test

Symbol Lock Pattem:

' .
' HBR2 Compliance Pattern: TPs2
TPS3
k TPS1

Enable ESI 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 receive prompts to reset the DUT as required during testing.

Setup Configuration o @
(%)
Test Mode Automation 1S Generator Test Settings  Margin Test
Minimum Bits: 1.00 E9
Maximum Error:
Jitter Step Size:
Maximum Steps*
[ Prompt to Reset DUT
FIGURE 17. CONFIGURE MARGIN TEST PARAMETERS
GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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4.3 Calibration/Test Selection Page

Select the @ button in the main software menu to choose the calibration or tests to be
performed on the Select Tests page. 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-AZ2 variable ISI generator.

Select Tests

E|---|:_|(> DisplayPort Sink Tests o) 0
ERYRY DisplayPort Sink Calibration

[ TP1 Calibration

: 14 Rise Time Test

€ ACCM Calibration

€ Rj Calibration

€ Sj Fixed Calibration

¢ Sj Sweep Calibration

€ Intrinsic TIE

TP2/TP3 Calibration

4 Crosstalk Calibration

----- 14 18I Calibration

----- € TJ Calibration N

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.

Select Tests

(2 J7Y
----- [J4 Eye Height Calibration ~ 0
----- [J4€ TP2 Eye Diagram
----- [J4€ TP3 Eye Diagram
¢ Sink Test Pre-Verfication
414 DUT Capabilities

Sink SensitivityTest
¢ Sink Compliance Test
------ M€ 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.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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4.4 Calibration/Test Parameters Configuration Page

Click the Configuration button

in the main software menu to access the Configurations

page. Set all 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.

Configurations T O+0m@ @ ® > - BN @) @
=8 DisplayPort Sink Tests < Set Defaul
.. ACCM Source: g -
B DisplayPort Sink Calibration =
' . Fixed SJ Source: BUJ ~
\ . Crosstalk Source: BERT “
. HBR3 ISI Calibration Method: oo w
.. Apply DFE: False ~
. Crosstalk Channel: CH1-CH3 ~

FIGURE 20. PARAMETERS CONFIGURATION PAGE

TABLE 3. CALIBRATION/TEST PARAMETERS DESCRIPTION

Parameter Name

Description

ACCM Source

Select whether to manually set the ACCM source or apply the
calibrated value from ACCM calibration.

Fixed S] Source

Select whether to use crosstalk Bounded Uncorrelated Jitter (BUJ)
as the SJrixep source or apply the calibrated value from SJ Fixed
calibration. (Note: Only applicable for HBRZ and HBR3 data rates.)

Crosstalk Source

Select whether to use the BERTScope or an external source to
generate crosstalk.

HBR3 ISI Calibration
Method

Select whether to use the TIE Subtraction or DD] method to
calibrate ISI for HBR3 data rate.

Apply DFE Set to True to implement Decision Feedback Equalization (DFE) for
the receiver to perform equalization on the decision threshold
levels of the waveform.

Crosstalk Channel Select the channel pair to be connected for crosstalk source.

Data Channel Select the channel pair to be connected for data output.

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

cable type 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
Swing voltage.
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Reset Link Register Set to True to perform link register reset during testing.

Test All Lanes with Lane | Set to True to use the calibrated Lane 0 values to test for all lanes
0 Cal under test.

TPS4 Scrambling Set to True to disable data symbol scrambling of the TPS4 training
Disable 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.

Pattern Change
Disruption

Select whether to implement loose or strict interruption during
change of test patterns on the BERTScope- either disruption in
clock frequency/symbol clocking integrity when transitioning
between test patterns or disruption in data pattern/clock
frequency when transitioning between jitter states.

Initialize Training Lane
Set

Set to True to start testing using the lane under test that has been
selected.

RBR/HBR Test Pattern | Select a training pattern type to be applied when testing for RBR or
HBR data rate.

Link Training Debug Set to True to enable debugging during link training.

Mode

Skip Link Training Set to True to skip link training sequence when there is a change in

When S] Changed the S] frequency.

4.5 Calibration Target Configuration Page

User may change the calibration target value for any of the calibration items. By default, the
target values are those defined in the specification. Change the values only when debugging.

To change the values, un-select the Use Default Value checkbox. Also at any point in time if the
default values are required, just select the checkbox and the default values will replace all the

current values.

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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Calibration

O A

Use Default Value 0
Rj Calibration ' Sj Fixed Calibration Sj Sweep Calibration Crosstalk Calibration S| Calibration TJ Calibration Eye Height Calibration

RBR HBR HBR2 HBR3 "
' Initial Cal 5
Target 0.0081 Ul

\ Min Limit: 0.00786 ul
ul

Maz Limit: 0.008343
PID Control 30

FIGURE 21. CALIBRATION OVERWRITE

4.6 Running the Calibration/Tests

From the pop-up menu, select the Run . icon to access the Run Tests page. Select the Run
Option before clicking the Run Tests button to start calibration or testing.

Run Tests T O+ @mX® "B"E O (A

Run Option

(® Skip Test If Result Bxists

Run Tests
(O Replace If Result Exists

FIGURE 22. RUN TESTS PAGE

TABLE 4. RUN OPTIONS

Parameter Name Description

Skip Test if Result Exists | If previous test or calibration results exists, then the software will
skip the tests/calibration steps that have existing reports.

Replace if Result Exists If previous test/calibration results exist, then the software will
replace each step in the test/calibration with new results.

If you need to re-run only certain test on certain conditions, please delete the tests from the
Report tab and Run with Skip Test if Result Exists. GRL software will keep track of the missing
tests in the report and perform those tests only. See Section 7 for more information on Test
Reports.
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5 Sink Calibration Setups

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 BERTScope.

2. Run the scope’s SPC calibration routine. It is necessary to remove all probes from the scope
before running SPC.

3. Perform instrument calibration and deskew to compensate for skew between measurement
channels per Tektronix user documentation on calibration.

4. 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 automated.

5.2.1 Calibration Setup at TP1
Figure 23 below shows the typical setup for Sink signal calibration at Test Point 1.

Oscilloscope

I
0
000

Ch1-ch3
(Data)

BertScopeSX

(@)

~ (&)
>

Matched

SMA =
Pair F
= W

77

2ea. 2ea. 2 ea.

DC 60ps +2RF

Blocks TTC Splitter CM Interference
(6dB Atten) Matched Pair

rIcER i

05008

© Granite River Labs, 2017

FIGURE 23. TYPICAL TP1 SINK CALIBRATION SETUP
Connect the DATA Outputs of the BERTScope directly to Channels 1 and 3 of the Oscilloscope.
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5.2.2 Calibration Steps at TP1

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

data rate at TP1.
Calibration Step Unit HBR3 HBR2 HBR RBR
Rise Time (20-80) [l ps 40 NA NA NA
TTC Value (10-90) ps 60 60 60 60
Pattern Zglifkit NA NA NA
ACCM Calibration (pk-pKk) [b] mV 100 NA NA NA
ACCM Pattern Sine NA NA NA
Frequency MHz 400 NA NA NA
R]J Calibration (Amplitude RMS) mUI 13 16.7 13.5 8.1
R] Pattern D24.3 D24.3 D24.3 D24.3
S] Fixed Calibration (Amplitude pk-pk) mUI 130 80 NA NA
S] Fixed Pattern D24.3 D24.3 NA NA
S] Fixed Frequency MHz 297 297 NA NA
S] Sweep Calibration
S] Sweep Pattern D24.3 D24.3 D24.3 D24.3
0.5 MHz SJ (Amplitude pk-pk) mUI NA NA 6951 13000
1 MHz S] (Amplitude pk-pk) mUI NA NA 1722 3751
2 MHz S] (Amplitude pk-pk) mUI 1013 505 904 981
10 MHz S] (Amplitude pk-pk) mUI 137 116 225 111
20 MHz S] (Amplitude pk-pk) mUI 109 104 182 80
100 MHz S] (Amplitude pk-pk) mUI 100 100 168 NA
SJ Sweep Calibration
Intrinsic ISI Pattern TPS4 NA NA NA
TP1 TJ Calibration mUI 430 NA NA NA
TP1 Eye Height Calibration mV 280 NA NA NA

[a] [f testing only bit rates HBR2 and lower, Rise/Fall time is not calibrated and 60 ps (10-90) TTCs are not
required.

¥ [f testing only bit rates HBR2 and lower, ACCM signal is not required. Combiner is replaced by 6 dB
Attenuator. If HBR3 is highest bit rate, ACCM Generator is turned off while testing HBRZ, HBR, and RBR.
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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
BERTScope as the crosstalk source.

Oscilloscope

' ' | Y
Test Adaput Test Adapter i
- (Std, mDP, or US8-C Mated Pair)
AUX /PD Swap If Calibrating for Tethered Sink
Controller
‘ e Matched
SMA

a8 Pair 2 ea. 2ea. 2ea
Varlable ¥3RF  130ps ¢ °" 8d8
or Fixed “‘ Spiktter  TTC

ISI

//_/

Matched

SMA 2ea. 2e¢a. 2ea
Pair DC  60ps +2RF
Blocks TTC Splitter  CM Interference

F=} f © Granite River Labs, 2017

FIGURE 24. TYPICAL TP2/TP3 SINK CALIBRATION SETUP

Set up the equipment as shown in the above diagram. Connect the Clock Outputs of the
BERTScope to the DP fixture and Scope. Connect the ISI Output to the selected Lane of the DP
fixture and Scope.
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5.2.4 Calibration Steps at TP1, TP2, and TP3

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
ISI & TJ Data Pattern - TPS4 CP2520 PRBS7 PRBS7
TP3 & TP3_EQ ISI Calibration mUI 240 220 161 570
Specified Test Point [a] - TP3_CTLE TP3_EQ TP3_EQ TP3
z:l?l-gt"igl?'[}f TP3_EQT] mUI 600 [ 600 471 NA
w0 | s
TP2 ISI Calibration mUI 120 NA 144 60
Specified Test Point [d] - TP2_CTLE TP2 TP2 TP2
TP2_CTLE TJ Calibration mUI 480 NA NA NA
TP2_CTLE Eye Height Calibration mV 170 [c] NA NA NA
TP2_CTLE Short Channel [l | mVpp 250 NA NA NA
TP2_CTLE Long Channel [¢] | mVpp 170 NA NA NA

[a] Notes about TP3 ISI Calibration:
® RBR ISl is measured directly without equalizer function applied.

e HBR and HBRZ 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 ISI should be made to verify that it is within 22 to 24 dB
insertion loss, including all cables, fixtures, and DC blocks.

[b] HBR3: SFixep is adjusted during calibration to achieve target T]. T] measurement for HBR2,
HBR, or RBR is not performed directly. It is achieved by summation of measured jitter components.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
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[l Eye Height Calibration target of 50 mV @TP3_CTLE or 170 mV @TP2_CTLE is achieved without
crosstalk applied and will be reduced to approximately 40mV or 160mV respectively with
crosstalk applied. HBR3 T] is measured at TP3_CTLE after the PLL transfer function over 10-¢ BER.

[d] Notes about TP2 ISI Calibration:
e RBRand HBR ISI are measured directly at TP2Z without equalizer function applied.

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

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

le] Notes about TP2_CTLE Short/Long Channel Eye Height Calibration:
e Only applicable for the HBR3 Tethered cable DP Sink Device to be measured at TP2_CTLE.
e 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
DC
Blocks
TP2' TP2
Q
| ol !
Fixture Pair
Matched SMA | \1{ p .3
Cables Variable IS '
Long Channel
ol ol Matched SMA
— Cables
I — — 25
== [ — 23
Crosstalk Aggressors I o . 22
oc ik
&
n- (=]
(]

+3 Power AUX I_
Splitters Controller

Figure 8-2: Tethered Long Channel DP Sink Device and Test Equipment Connection
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Figure 8-3: Tethered Short Channel DP Sink Device and Test Equipment Connection
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5.3 Saving Calibrated Signals

The application will save calibration files of calibrated stressed signals when running the
calibration sequence. For example, on the BERTScope, the application will save the final
configuration for LANEO-HBR2 to a file called EYEHEIGHTCALIBRATION_LANEO__HBRZ2.CFG.

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

(W DisplayPort Sink Test =15
File Edit View Favorites Tools Help I i
eeackv\)* J"/.\/Sea'dn Y Folders‘;‘;j xm‘v

Address I_) D:\Bitalyzer\Configurations\DisplayPort Sink Test Z| G
Name = [ Size | Type | pate Modified

= oPP_Default.dpp 1KB DPP File 2/23/2014 11:50...
=] DPP_EyeHeightCalibration_Lane0__HER2.dpp 1KB DPP File 2/25/2014 1:35 ...
@DPP_ISICaIlbratbnT&ct_HBRdep 1KB DPP File 2/26/2014 5:12 ...
[=)oPP_RjCalibration_HERZ2.dpp 1KB DPP File 2/26/2014 5:20 ...
=) DPP_SjFixedCalibration_Lane0.dpp 1KB DPP File 2/26/2014 S:27 ...
=) DPP_SjSweepCalibration_HBR2__2M.dpp 1KB DPP File 2/25/2014 1:34 ...
E‘(EHE[GHTC.L"-.LIEF:.&TIOF\J_L.L"-.['\JED_HE.F:E"CFG 63 KB CFGFile 6/18/2014 3:30 ...
@EYEHE[GHTCALIBRATION_LANEIJ_HBR.CFG 62 KB CFGFile 6/11/2014 S:11 ...
@EYEHEIGHTCALIBRATICW_LANEU_RBR.CFG 62 KB CFGFile 6/11/2014 4:40 ...
@EYEHEIGHTCALIBRATION_LANE1_HBR2.CFG 62 KB CFGFile 5/26/2014 1:34 ...
@EYEHEIGHTCALIBRAT]ON_LANE1_HBR.CFG 61 KB CFGFile 5/26/2014 1:32 ...
@EYEHEIGHTCAL[BRATION_LANE1_RBR.CFG 62 KB CFGFile 6/10/2014 11:29...
@EYEHEIGHTCALIBRATION_LANEZ_HBR2.CFG 62 KB CFGFile 5/26/2014 1:42 ...
=] EYEHEIGHTCALIBRATION_LANE2__HBR.CFG 61KB CFG File 5/26/2014 1:40 ...
=] EYEHEIGHTCALIBRATION_LANE2_ RBR.CFG 62 KB CFG File 6/10/2014 11:41..
@EYEHEIG!-ITCALIBRATIOf\l_LANE3_HBR2.CFG 62 KB CFGFile 5/26/2014 2:15 ...
@EYEHEIGHTCALIBRATION_LANES__HBR.CFG 61KB CFGFile 5/26/2014 2:13 ...
[ EYEHETAHT a1 TRRATINN | ANFR  RAR (FR A2 KR (CFR File ASN/2N14 11-50

FIGURE 25. SAVED CALIBRATION FILE EXAMPLE

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.

Date modified

o,
ol k> Computer » Local Disk (C:) » GRL » RxTest Solution » Applications » DPSinkTest » AppData » Calibration
o
Organize v Include in library v Share with v Bum New folder
{ Favorites Marmie
B Desktop 2| Calibration.cal
& Downloads
21 Recent Places | Calibration.cal - Notepad
GRLSinkTestProjects Fle Edt Format View Hep
. ; [ISI_RBR=69
4 Libraries Rj_RBR=8. 39
¢ SJ_RBR__2M=99. 65
p ocuments S]_RBR_10M=10. 26
@' Music S]_RBR__20M=6. 94
CrossTalk_RBR=268
] Pictures EyeHeighg_LgneO_RBR:GS?
ISI_HBR=31.
B Videos R]_ABR=17.4
S]_HBR__2M=90.22
= S]_HBR__10M=~21. 82
1% Computer S]_HBR__20M=16. 76
&, Local Disk (C) S)_HBR__100M=12. 67
- CrossTalk_HBR=922
ca Local Disk (X:) EyeHeight_Lane0__HBR=525
C ; ISI_MBR2=42.5
¢ Public (\\192.168.0.100) Ri_HBR2=29. 5
SIFixed_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 DP Sink DUT for CTS compliance can be
performed. The GRL application supports automated testing of a DP 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 DP Sink DUT jitter tolerance test using the
BERTScope as the crosstalk source.

Matched

SMA @
Pair Cables

DP Sink or 2+2

Eo Ad
&7y - \ apter
o — ; DUT
& :
4 <
\ | &
1 Green (Aux)
— -~ aa
W AUX/S8U
- Controller
> e S 2ea 2ea 2ea
+3RF  150ps GorsdB
Variabie Splitter TTC Atten
/I 1 _J BertScopeSX
| —y -
e 1 wTalk
~ I
Data
L1 s
/ 2ea. 2ea. 2ea L
Matched DC  60ps +2RF LB
SMA Blocks TTC Splitter 1 ;'_I'.
Paur (6dB Atten) Jre—

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 DP
fixture.

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

a) Select the “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.

O A

Select Tests

=-[ 14 DisplayPort Sink Sensitivity

E| L d Sink Test Pre-Verfication

.04 Sink Margin 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 BERTScope and verifies the Frequency

Lock.
Symbol Lock Loads the Symbol Lock pattern on the BERTScope and verifies the Symbol Lock.
Error Bit Count Sends a random number of errors (1 to 5) from the BERTScope 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.

Select Tests

[ 14 Eye Height Calibration . 0
—[14 TP2 Eye Diagram

.-[]€ TP3 Eye Diagram
=-L1€ DisplayPort Sink Sensitivity
5-[14 Sink Test Pre-Verfication
-[]4 DUT Capabilities
4 Frequency Lock
-[J€ Symbol Lock
=< Error Bit Count

. € Sink SensitivityTest

[=¥k A Sink Compliance Test

.4 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 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
EBR 620
10 101t 100 HER3 13 +350ppm
HER2 19
HBR 37
RBR 62
20 10lL 100 HBR3 13 0
HBR2 19
HBE 37
EBR 62
100 10tl 100 HBR3 13 0
HER2 19
HBR 37

a. To evaluate, the number aof bits shall be multiplied by the unit interval (Ul) in picoseconds
(e.g., for HBR, 10'! bits ar HBR = 370ps/UI = 101UT = 37 seconds).

FIGURE 30. TEST PARAMETERS FOR BER MEASUREMENT
d) Once testing is completed, repeat the test for each Lane supported by the DUT.

Note: The link width and highest supported Link Frequency are determined by selecting “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.

Setup Configuration LNOR 3 @ mX®-)> -+ ER 0 lzl
(%)
Test Mode Automation IS| Generator Test Settings Margin Test
Minimum Bits: E9
' Maximum Error: ‘
Jitter Step Size:
k Maximum Steps: ‘
[] Prompt to Reset DUT
FIGURE 31. MARGIN TEST CONFIGURATION
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b) For the desired Link Rate and Frequency pair, configure the following parameters:

Minimum Bits: Minimum number of bits tested at each SJ amplitude.

Maximum Error: Maximum number of errors allowed at each swept-S] amplitude.
Jitter Step Size: The swept-S] amplitude will increase by the selected amplitude
during testing. For example, if the initial swept-S] is 100mU], then the test points
would be 100mUI, 120mUI, 140mUI, 160mUI, etc.

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.

Select Tests

" @ Eye Height Calibration - Q

i-[]4 TP2 Eye Diagram

i.[]4 TP3 Eye Diagram
[J€ DisplayPort Sink Sensitivity

[0 Sink Test Pre-Verfication
[J€ DUT Capabilities H

[J4 Frequency Lock
[J4¢ Symbol Lock

. «[J% Eror Bit Count

= DO Sink SensitivityTest
-[J4 Sink Compliance Test

(¥R A Sink Margin Test

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-DP-SINK-BSX/DP-
SINK Software

The Report page displays the results from all calibration and test runs. If some of the results
are not desired, they can be individually deleted by using the Delete button. Also for a PDF
report, click the Generate report button. To have the calibration data plotted in the report,
make sure the Plot Calibration Data box is checked.

7.1 TestReport Generation

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

Report o |Z|
Result 0
No Test Name Result Limits Value Lane Test Point L D Generate report
' Delete
\ Delete All
Plat 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.
. DisplayPort Sink Test 1.4 Report
DisplayPort Sink Test 1.4 Report
DUT Information
DUT Manufacturer : DisplayPort Display Company
DUT Model Number : Ultra-Cool DP Sink
DUT Serial Number : 001001
Tester Information
Test Lab : GRL
Test Engineer : GRL ENG
Test Date : 01/16/2014
SW Versions
Software Revision : 0.08.000.001
BERTScope FW Revision : 10.15
Oscilloscope FW Revision : 640
DPOJET Revision : 6.0.1Build8
FIGURE 34. DUT INFORMATION
GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0

© Granite River Labs 2020 Page 35 of 73



Tektronix BERTScope™ — GRL Customer MOI DisplayPort™ Standard

7.1.2 Summary Table

This portion is populated from the calibration and tests performed, which gives an overall view
of all the results and test conditions.

No | TestName Limits Value Results Lane Test Point SSC Data Rate Frequency
1 Rise Time Test True/False True Pass LaneQ TP1 HBR2 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 Lane0 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.
Compliance Test(TP2,Enable HER?)

Sj Frequency 2M 10M 20M 100M

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

Compliance Test(TP2,Enable, HBR3)

Sj Frequency 2M 10M 20M 100M

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

FIGURE 36. COMPLIANCE TEST RESULTS PAGE

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-AZ2.

3091

219

0

1975 e

Measured Value (U

1604

1232

40 4392 4784 5176 5568 596
Calibration Setting

FIGURE 37. CALIBRATION RESULTS PAGE
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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
5 837
:
'El
< 558
279

0 16 32 48 64 80 96 112 128 144
8 24 40 56 72 B8 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.

Report O B4 EISE]=

Result

O (A
(%)

Generate report
Value Lane Test Point L D P

Delete
Delete All

No Test Name Result Limits

Plot Calibration Data

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

The usage model for the GRL-DP-SINK-BSX/DP-SINK 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.

[ DisplayPort Sink Test 1.4 - [} b
Application | Options | Setup  License  Windows Help
Save App P
Select Test ave App Property o lzl
Load App Property
= Mew Session ~ 0
Save Session Blibration
Load Session
st
4 [ 49 ACCM Calibration il

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 Tektronix BSA
(C Model) BERTScope as SSG (Stressed Signal Generator) and 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.

Oscilloscope

Chl-Ch3

BertScope

Matched piuly .,?.‘. _::' @

SMA
Em's iz
£ N A Py

Pair I
/j?é:-xﬂoo@@'ds--a

2 ea. 2 ea.
oe oC \ ‘;;;' © Granite River Labs, 2016
Blocks 60ps TTC Atten,

FIGURE 41. HBR3 CONCEPTUAL SETUP FOR TP1 CALIBRATION

1. Connect the equipment as shown in the above setup diagram.
2. Turn on DATA Output of the BERTScope.
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3. Setup the BERTScope to recall HBR3_Risetime.cfg 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.cfg BERTScope setup uses the Clock/256 pattern to provide a long
run length in order to produce accurate rise time measurement when averaged.

4. Setup the Oscilloscope to recall Risetime.set as follows:

e Data: Chl - Ch3

Crosstalk: Ch2 - Ch4 BW = 16GHz

SR: 100GS/s (Ch1 - Ch3 or Ch2 - Ch4)

60mV/div Differential Math

20-80 Rise Time Measurement enabled

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 BERTScope signal and averaged for accurate 20-80 rise time
measurement.

5. On the BERTScope, 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) On the Scope, recall CM.set:

e Mathl: (Chl + Ch3)/2
e Averaged to 16 acquisitions
e Measure Pk-Pk (Math1)

b) On the BERTScope:

e (M Control: On
e (M Frequency: 400MHz
e pk-pk Amplitude: 100mV

c) Calibrate the CM Amplitude to 100mV pk-pk +/- 5%.
d) Return the CM Amplitude to 0V, but leave the CM Source Enabled.

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

a) Onthe BERTScope, adjust RANDOM JITTER (10MHz to 1GHz).
b) On the BERTScope, recall HBR3_RjPj.cfg using Pattern = D24.3 and 1100 Quarter Rate
Clock.
Note: The Quarter Rate Clock is used to maintain 50% Edge Density.
c) On the Scope, recall HBR3_RjPj.set as follows:
e DPOJET settings:
o Clock Recovery: Mean
o Pattern Length: 4UI
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d) Calibrate to R] = 13mUI +/- 5% RMS (160mUI pk-pk), measurement = RJ-DD.
e) Return the R] Amplitude to the Intrinsic R] on the BERTScope, but leave it Enabled.

8. Calibrate S]J_Fixed to 130mUI pk-pk at 297MHz +/- 5% as follows:

a) Onthe BERTScope, adjust HIGH FREQ SINE JITTER.
b) Calibrate to S] = 130mUI pk-pk, measurement = PJ1.
c) Return the S] Fixed Amplitude to zero, but leave the HIGH FREQ SINE JITTER Enabled.

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

a) On the BERTScope, adjust SINE JITTER.
b) Calibrate to S] = 100mUI +/- 5% pk-pk, measurement = P]1.
c) Repeat steps (a) and (b) above for:
e 1013mUI pk-pkat 2MHz +/- 5%
e 137mUI pk-pkat 10MHz +/- 5%
e 109mUI pk-pk at 20MHz +/- 5%
d) Return the S] Sweep Amplitude to zero, but leave the SINE JITTER Enabled.

10. Measure DATA TIE Reference for ISI Measurement at TP1 as follows:
a) On the Scope, change the DPOJET settings to:

Clock Recovery: 15MHz, Damping Factor = 1

Fixed Data Rate: 8.1GHz

Pattern Length: 4

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.)

HBR3 Proposed Reference CTLE

1.2+02 1.3+02 1.4E+02 1.56+02 2.2E+02

——0dB

=—-1dB

-2dB

-3dB

—-4dB

—-5dB

—-6dB

—_7dB

—gdp

—-9dB

Measurement = DATA TIEpk-pk(TP1)
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Note: Instead of using the DD] 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 ISI
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 BERTScope 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 1SI 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 ISI values in the DP CTS for ISI are achieved and
measured. You should make sure to capture the screenshot of the ISI you calibrate to and keep it
with your test results for future reference.
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Oscilloscope

Matched
SMA
Pair Cables

DisplayPort Plug
Test Adapter

Receptadle

Test Adapter of
(DP, mDP, or USB-C) Same type as Plug

Controller
2ea. 2ea
+3RF  150ps i 2‘:' i
Splitter  TTC tten. (6 or
ki / . BertScope
500 OV ——
Term. ;a. ’ :
2 |
» o
st i X-0-6-0-8-9°6-56-=: =]
SMA Dc DC A © Granite River Labs, 2016
Pair Nm wpsﬂrrc 2ea

FIGURE 42. HBR3 CONCEPTUAL SETUP FOR TP3 CALIBRATION

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

a) On the Scope, measure DATA TIEpk-pk(TP3_EQ):

w

4.

&

Set up the Scope to recall HBR3_TP3_EQ_Eye.set as follows:
o Use the same Horizontal settings from the TP1 calibration.
o Set the Vertical channels to 30mV/div.
o Setup DPOJET as follows:
= (Clock Recovery: 1I5MHz, Damping Factor = 1
* Fixed Data Rate: 8.1GHz
= Pattern Length: 2520
= Apply CTLE (fz=806MHz, fp1 = 3.03GHz, fp2 = 5.6GHz)

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

Adjust ISI on the CLE1000-A2 until [DATA TIEpk-pk(TP3_EQ) — DATA TIEpk-pk(TP1)] =
240mUI +/- 5%.

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

Calibrate Complete Stressed Eye at each S] Frequency:

Return Amplitude of CM, R], S]_Fixed, and S]_Sweep to add to the calibrated ISI.
Turn on SSC on the BERTScope to -0.5.

Calibrate T] to 600mUI +/- 5% using SJ_Fixed as Calibration Knob:

Measure T] at TP3_EQ.

Use Fixed R] as the T] method by fixing the R] in the DPOJET Preference menu to be
R] measured in Step 7 from TP1.

T] = DJ + 12*R]; where R] is the fixed value measured in Step 7 from TP1. This can be
done by using T] measurement in the DPOJET with the Fixed R] Preference setting
selected.

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

Calibrate Eye Height to 50mV -0%, +5% by using the BERTScope’s Amplitude Knob at
each S]_Sweep Frequency. Measure Eye Height.

Measure or calibrate Crosstalk using the BERTScope Quarter Rate Clock Method as the
crosstalk source as follows:

Connect the crosstalk source to the fixture and scope as shown in Figure 42.

Set the Clock Output on the BERTScope to +4 at 8.1GHz. This represents a Quarter
rate clock; 1100 (D24.3 HBR3 Pattern) from the BERTScope Clock output.
Calibrate the Amplitude of the crosstalk signal to 500mV pk-pk at TP3.

8. Save the BERTScope configuration file for each S]_Sweep Stressed Eye.
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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.

DisplayPort Alt
Mode Control
(for USB-C)

SMA ®
Pair Cables 0N /

Matched

DP Sink or 2+2
Adapter

DUT

1® DisplayPort Plug
Green (Aux) Test Adapter
(DP, mDP, or USB-C)

@ AUX/SBU

Controller
2 ea. 2 ea.
+3RF  150ps 2ea.

Splitter TTC  Atten. (6 or 8dB)
Variable Bertscope
151 0
o)
7.3 L D . 5
Matched " . : s .O 0=0-0-0-0- 0— = - :
A o . &8 © Granite River Labs, 2016
Pair DC DC 6d8
Blocks 60ps TTC Atten,

FIGURE 43. HBR3 CONCEPTUAL SETUP FOR TP3 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.
Recall the BERTScope setup for S]_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:

¢ Initiate the desired ‘Alt Mode’ if the DUT is a USB Type-C Sink.
e Verify the Frequency Lock.
e Verify the Symbol Lock.

Gk W
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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.

6. Repeat Step 2 for 2MHz, 10MHz, and 20MHz S]_Sweep Frequencies.
7. For a4-Lane DUT, repeat Steps 3 to 6 for Lanes 1, 2, and 3.

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

1. Calibrate to the ISI target value (120mUI) at TP2 (with CTLE applied) as specified in the
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 ISI 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/|TF function as at TP3_EQ with
CTLE applied.

e The final Eye Height at TPZ 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/HBR?2 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.

Oscilloscope

B B L
Chil-Ch3
BertScope
Matched Al l i :-'}'1. @
SMA ) i
Pair “!‘T f"n
f P D .
G @
O~ 0=0—0—0-0- O— m- =
2 ea. .
e oo yfaes. © Granite River Labs, 2016
Blocks E0psTTC Arten.
FIGURE 44. CONCEPTUAL CALIBRATION SETUP AT TP1
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Oscilloscope

4 ea.
DisplayPort Alt SMA {-f

Matched

Pal?’c‘::iles @ .
’

Mode Control Adapters Direct Connect
{for USB-C) Fixture or Short Cables

DisplayPort Piulg <
Green (Aux) Test Adapter Test Adapter of so';
i (DP, mDP, or USB-C)  Same type as Plug et
2 ea. 2 ea.
+3RF 150ps 2ea,
Splitter TTC  Atten. (6 or 8dB) Bert Scope

© Granite River Labs, 2016

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

1. Set up the equipment for TP1 calibration. Turn on the BERTScope and apply Differential
amplitude and AC coupling. (Note: Use attenuators to maintain the large amplitude generated

from the BERTScope.)

e Ensure that pre-calibration/test procedure have been performed for the BERTScope and

Oscilloscope as described in Section 5.1.

e On the BERTScope, go to View > Generator and make sure the Outputs On/Off is set to

Off while making connections.
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Connect the DATA outputs of the BERTScope directly to the Scope channels.
Set up the BERTScope as follows:

RBR

HBR

HBR2

BERTScope: View > Generator:
= Synthesizer: 1,620.00MHz

=  DATA+: Ampl = 200mV
(400mV Differential).
DATA-: Linked to DATA+.

=  Qutputs On/Off: On

BERTScope: View > Generator:
= Synthesizer: 2,700.00MHz

= DATA+: Ampl =300mV
(600mV Differential).
DATA-: Linked to DATA+.

=  Qutputs On/Off: On

BERTScope: View > Generator:
= Synthesizer: 5,400.00MHz

=  DATA+: Ampl =700mV
(1.4V Differential).
DATA-: Linked to DATA+.

= Qutputs On/Off: On

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

JMD.

Initialization of BERTScope for Jitter Composition:

a) On the BERTScope, enable and set all jitter terms to zero before calibrating each term

independently.

rar—

B 129.196.37.72 - Remote Desktop Connection i

- W

For HBR2 only, select HIGH FREQ SINE JITTER as shown below:

| S

| STRESSED EYE

v

+0
SYNTHESIZER |ttt

5,400.00 MHz

N

Ampl: 10,0 %L1
Freq: 200,00 MH
Amplitude 10,0 %UI) ...

Frequency (200.00 MHZ) ...

EXTHF
JITTER IN

Disabled

Type (Sine Jitker)

w Enabled
LD s S0, o (Mo s

Gen: User 5,400.00 Mbitfs

STRESSED CLOCK

X

-

SINE
;I_J LF HF
JITTER GEN
55C/PM | Disabled A
CLKING | pATA
Dizabled o PCLE B ~E—>
 JITIER ¥ I
LFR] Disabled
_ r55C Disabled
EXTLF F/2
JITTER IN JIT{TER ¥ SINE
- - | S—
Disabled o F2]is Unavaiable INTERFERENCE |
N——— i
- Dizabled
Disabled -+ _\10,0 A
HIGH FREQ ;_/’
SINEJITTER L.

Help on High Frequency Sine Jitter?

- STRESSED
 EYE CONFIG

o Configuration
Help on BUI Type?

BUJ PRES?
Bl v Sine Jitker

FIGURE 46. SELECTING HIGH FREQUENCY SINE JITTER

Note: It will default to Intrinsic Limit.

Set the HIGH FREQ SINE JITTER frequency to 200MHz and amplitude to 0% UL
Turn on SINE JITTER and set the frequency to 10MHz and amplitude to 0% UL
Turn on RANDOM JITTER (1.5MHz to 100MHz) and set the amplitude to 0%.
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[eEsEmEETTT .

{

SRR o
GEN
Ampl 0.0 LT OQUTPUT
Freq: 10.00 MHz CLKING DATA
*+—>
LFR.J Disabled E

r55C Disabled

{+

\ Disabled
—\6.2 ol

+

/‘ PATTERN

Disabled HBR2_Compliance_

Inkrinsic Limit (6,2 %:UT)

1,5MHz - 100MHz )?/

Ampl: 0,0 %101
Freq: 200.00 MHz

o Configuration

=i

Gen: Liser 5,400,00 Mhitfs Det; Unstable Clock ]

EER.: Mo Sync

| |

FIGURE 47. INITIAL JITTER SETUP

Random Jitter Calibration:

b) On the BERTScope, select View > Generator. Select the User Pattern and import the

D24-3_Clock.ram pattern file.

DBa!e!

EXTERNAL
CLOCK

Linked to Clocki+)

S0 Ohms AC

PATTERN Offs; 0 my

START Ampl: 500 my
Micahled -
Help on User Patterns? Help on Generator? l oara- Y
inked to Data+)
Load User File Pattern (User) 4
v Track Det User Pattern User Pattern »
II Gen: Usar 5,400.00 Mbit/s ;I Deat: Unstable Clock | BER: Mo Sync i|E| || Laocal

FIGURE 48. BERTScOPE D24-3_CLOCK.RAM PATTERN
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c) Onthe BERTScope, select View > Stressed Eye > Random Jitter.

[ sSTRESSED EYE -
STRESSED CLOCK
SYNTHESIZER |LPET
5,400.00 MHz ﬁ/_@/
LF  HF

S5C/PM Ampl; 0.0 %UT
Freq: 10.00 MHz

b

Disahled +

(B, Lol
Disabled g —\ Disabled

Ampl: 22.0 %Ll -+ 22,0 %L1

1.5MHz - 100MHz
[ A

Ampl: 0.0 %UL
GEN DATA
\ EATIERNESY Mo Configuration

Freq: 200,00 MHz
_Disahled 11110000.RAM

!

LFR] Disabled
r35C Disabled

Disabled

»— [
@en; User 5,400,00 Mhit/s Det: Unstable Clock BER: Mo Sync l:l Local

FIGURE 49. BERTSCOPE Rj ADJUSTMENT

d) On the Scope DPOJET (Jitter and Eye Tools SW), calibrate Random Jitter for the

desired data rate using the following setup files:
C:\TekApplications\DPOJET\Setups\DisplayPort\HBRZ_RjPj.set
C:\ TekApplications\DPOJET\ Setups\DisplayPort\ HBR_RjPj.set
C:\TekApplications\DPOJET\Setups\DisplayPort\ RBR_RjPj.set

e) Adjust Rj on the BERTScope user interface while using the Single function on the

DPOJET SW until Rj is calibrated to the following target values:
e RBR:8.1mUI RMS
e HBR: 13.5mUI RMS

i Pp Popula x-cc Mince
0000U  15396mUI  16.396mUt 0000001 1 0.0000U1
12638m 0.000001 -1.2638mUI  .1.2638mUl 0000001 1 0000001 0.0000U1
th: 14629001 0000001  14629uL8  14620ul1 0000001 0.000001  0.0000U1
©) Hoight1, Math2 21452mV 00000V 21462mV  21462mV 00000V 1 0.0000V  0.0000V
PJ1, Math2 £7895mN 0.000001 87395mUI  8.7895mUI  0.000001 1 0.0000U1  0.0000U1
@ WIGh@BER1, Math2 80632min 0.0000U1  806.32mUI  806.32mUI  0.0000U1 1 0000001 0.0000U1

FIGURE 50. HBR2 R MEASUREMENT EXAMPLE
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Note: The Rj value in this example is measured at 16.4mUL

f) Record the calibrated value for R;j.
g) Return the Rj value on the BERTScope 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 SJrixep at TP1 for HBR2 only. Apply the D24.3 user pattern and set
constant clock for JMD.

a) Setthe HIGH FREQ SINE JITTER frequency to 200MHz and amplitude to 10% UL

- =
SYNTHESIZER ——Er -

5,400.00 MHz \x/‘

Amnpl: 0.0 %1

Freq: 10,00 MHz

LFR] Disabled

155C Disabled )
o

Disabled

SSC/PM

Disable

!

Disabled

Disabled

Inkrimsic Lirit (6.2 %I}
- 100

15,7 %601
1 H _\
! +
Ampl: 9.5 %I
Freq: 200,00 MHz
GEN DATA
‘ PATTERN f Mo Configuration

11110000.RAM

- L

Disabled

»—

| Gen: User 5,400.00 Mhit/s Det: Unstable Clack BER: Mo Sync [ | I:I " Local

FIGURE 51. BERTSCOPE SJrixep ADJUSTMENT EXAMPLE FOR HBR2

b) On the Scope DPOJET (Jitter and Eye Tools SW), use the HBRZ2_RjPj.set configuration
to calibrate the Sinusoidal Jitter.

c) Adjust the HIGH FREQ SINE JITTER amplitude on the BERTScope while using the
Single function on the DPOJET SW to calibrate Pj to the following target values:

e RBR:NA
e HBR:NA
e HBR2: 80mUI
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File | Edt

) DPOJET Plots

Vertical | Digital | Horizia

| 182.07mU1

4 RI-501, Math2

6.2427mU1 0.0000U1

4 DJ-651, Math2
4 DDJY, Math2

5 Hoight1, Math2
5 PJ1. Math2 103.77mij 0.000001
3 WIGh@BERY, Math? 832.77mUl 0.0000U1

92.886mUN  0.0000U1
0.0000U1  0.0000U1
208.90mV  0.0000V

6.2427mut
93.886mUL
0.0000U1
208.90mV
103.77mul
832.77mun

6.2427mU1
93.888mUI
0.000001

208.90mV
103.77mut
832.77mU1

0.0000U1
0.0000U1
0.0000U1
0.0000V

0.0000U1
0.0000U1

0,000001
0000001
0.000001
0,0000v

0000001
0000001

0,00001
0.000001
0,000001
0,0000V
0,0000U1
0.000001

FIGURE 52. HBR2 S]rixep MEASUREMENT EXAMPLE (NOT SHOWING TARGET 80MUI)

d) Record the calibrated value for SJrixep.
e) Return the HIGH FREQ SINE JITTER value on the BERTScope to zero. The value will

be returned to the above calibrated value in Step 7.

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

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

Frequency (SJ) TJ ISI RJimns Approximate SJ
(MHz) (mUl) (mUl) {muI) (mU1)
2 1648 570 81 981
10 778 111
20 747 80

a. See DP 1.4a, 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 IS1 Rdime Approximate
(MHz) (mUl) (mUI) (mUI) SJsweep
{mul1)
2 1227 161 13.5 904
10 548 225
20 505 182
100 491 168
a. See DP 1.4a, Figure 3-30.
Table 4-9: HBR2 TP3_EQ Jitter Component Settings?
Frequency TJ ISl Rdims Approximate SJrixep Crosstalk?
(sJ) (muUl) (mUI) (mul) SJsweep at 297MHz (muI)
(MHz) (mUl) (muI)
2 1026 220 16.7 505 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.

FIGURE 53. JITTER COMPONENT SETTINGS FROM CTS
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a) Onthe BERTScope, turn on SINE JITTER.

| STRESSED EYE v
STRESSED CLOCK
SYNTHESIZER | <P x x
5,400,00 MHz | \/-Kl/
—I—) ~ SIME |
JITTER LF HF
| —— GEN
SSC/PM | Arpl: 10,3 %L1 OUTPUT
Freg: 10,00 MH CLKING
o / =] = DATA
Disabled  PCI-E | - _+_’
~ NTTER +
| ——
LFR.] Disabled E
. r35C Disabled
EXTLF P
JITTER IN ]IIIIEB HE
r - . SINE
-  RANDOM - |
Disabled . JITTER Disabled ;
Intrinsic Limit (6.2 %L1 . Disabled
1,5Hz - 100MHz B &2
HIGH FREQ | /
~ SIME JITTER -+
Armpl: 0,0 %L  STRESSED |
) . Freq: 200,00 MHz / e :
EXT HF PATTERN —_———
JITTER IN ;’ Mo Configuration
Disabled 11110000.R.AM
—
Gen: User 5,400.00 Mbit,s Det: Unstable Clock BER: Mo Sync Local

FIGURE 54. BERTSCOPE S]sweer ADJUSTMENT

b) Adjust the SINE JITTER amplitude on the BERTScope while using the Single function
on the DPOJET SW to calibrate Pj to the target values.

File | Edit | Vertical | Digital | He | Trig | Display | Gursors | Measure | Mask | Math | M Analyze | Utilities | Help n
) DPOJET Plots
HS| RE Qe )
tage
20

150m

100mY
1k

SO e

-100m'

Wiew Details

Description Mean StdDev  Max p-p Population Maxcc  Min-cc
(36

[# RJ-B51, Math2 7.1727muUl 0.0000U1 7.1727mul 7.A72TmuUl 0.0000ul 0.0000UI  0.0000UI
(* DJ-BB1, Math2 102.19muUl 0.0000U1 102.19mul 102.19mul 0.0000ul 0.0000Ul  0.0000UI
[+ DDJ1, Math2 0.0000UI  0.0000UI 0.0000u1 0.0000UI 0.0000ul 0.0000UI  0.0000UI
(+] Height1, Math2 207.17mV _ 0.0000V 207.17mv 207.47TmV 0.0000v 0.0000V 0.0000V

{ plots )| PJ1, Math2 118.18mUl | 0.0000U1  118.18mUI 118.18mUI 0.0000UI 0.0000U1  0.0000U1
(¥ Width@BER1, Math2  813.49mUl 0.0000UI  §13.49mUI  813.49mUl  0.0000UI 000001 0.0000UI

FIGURE 55. HBR2 SJsweer MEASUREMENT EXAMPLE

Note: In this example, P] is measured at 118.2mUI
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5. Setup the equipment for TP3 calibration. Measure the ISI at TP3_EQ to the target ISI values
specified in the CTS for HBR or HBR2 respectively. Apply the PRBS7 test pattern for HBR or
CP2520 for HBR2. Set the clock recovery of the JMD to 2" Order as described in the CTS. For
RBR, apply the PRBS7 test pattern and calibrate the ISI at TP3 without equalization.

Note: Ensure that adequate ISI at TP3_EQ (for HBR and HBRZ2) or TP3 (for RBR) is achieved by
the ISI generator being used as required in the CTS.

Note: Actual ISI 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 ISI and keep it with the test results for future reference.
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RBR ISI Procedure

HBR ISI Procedure

HBR2 ISI Procedure

On BERTScope > View > Generator:
= Generator: Pattern = PRBS7
= Qutputs On/Off: On

On Scope:

= Recall DPOJET setup file to
make DD] measurements:
<C:\TekApplications\DPOJE
T\Setups\DisplayPort\RBR_
PLL_Eye.set>

= DPOJET Sequence menu:
Single

=  Measure ISI = 570mUI +/-
5%

= Capture and save scope
screenshot for compliance
records

On BERTScope > View > Generator:
= Generator: Pattern = PRBS7
=  Qutputs On/Off: On

On Scope:

= Recall DPOJET setup file to
apply TP3_EQ filter and
make DD] measurements:
<C:\TekApplications\DPOJE
T\ Setups\DisplayPort\HBR_
PLL_Eye.set>

= DPOJET Sequence menu:
Single

=  Measure ISI =
5%

161mUl +/-

=  (Capture and save scope
screenshot for compliance
records

On BERTScope > View > Generator:

=  Generator: Pattern = User.
User File =
Displayport/HBR2_Complia
nce_2520bits_Patternl.ram.

= Qutputs On/Off: On
On Scope:

= Recall DPOJET setup file to
apply TP3_EQ filter and
make DDJ] measurements:
<C:\TekApplications\DPOJE
T\Setups\DisplayPort\HBR
2_PLL_Eye.set>

= DPOJET Sequence menu:
Single

=  Measure ISI = 220mUI +/-
5%

= (Capture and save scope
screenshot for compliance
records

[GewERAToR -

Outpul
On D

EXTERNAL
CLOCK
—
50 Ohms AC
GENERATOR
::t'" User ERROR INJECT
: HBR2_Compliance_ Mode: OFf
by . Words: 315 -
Disabled
L —_—
| | ——
EXTERNAL GEN
le TRIGGER
Off Pattern Cycle

Gen: User 5,400.00 Mbit/s

Det: Unstable Clock BER: No Sync

Offs: O mV
Ampl: 700 m¥

Linked to Data(+)

| | Local

FIGURE 56. BERTScorE HBR2 ISI SETUP EXAMPLE
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File | Ecit | ‘ertical

) DPOJET Plots

200 |8

100mY

|JTI

Analyze | Uilties | Help L]

Max Population Max-cc Min-cc

217.4mUl | 217.14mul nnnnnm |1 |o.oo00u |o0.0000ut

IE1, Math2 1l] 634uUl 39.842muUl  139.33muUI -157.27mul 296.60mUI 639069 250.59muUl -263.15mul

(# TJ@BER1, Math2 313.26muUl  0.0000U1
(& PJ1, Math2 4.7358mUl  0.0000U1
() RJ-6061, Math2 9.0212muUl  0.0000U1
(¥l DJ-B61, Math2 210.30mUl  0.0000U1
(#) Height1, Math2 156.19mVv  0.0000v
[+ Width@BER1, Math2 686.74mUl 0.0000UI

313.26mul 313.26mul 0.0000U1 1 0.0000U1  0.0000UI
4.7358mul 4.7358mul 0.0000U1 1 0.0000U1 0.0000U1
9.0212mul 9.0212mul 0.0000uU1 1 0.0000U1  0.0000UI
210.30mul 210.30mul 0.0000U1 1 0.0000U1 0.0000U1
156.19my 156.19mv 0.0000v 1 0.0000v 0.0000v
686.74muUl 686.74muUl 0.0000U1 1 0.0000U1  0.0000UI

FIGURE 57. HBR2 ISI MEASUREMENT EXAMPLE

Note: The ISI value in this example is measured at 217mUI. 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. On the BERTScope, make sure that the test pattern is set to PRBS7 (for RBR and HBR) or
CP2520 (for HBR2) from the previous step. In case the pattern has been changed, re-select

as follows:

a) For HBR2, select the User Pattern and import HBRZ2_Compliance_2520bits_Patternl.ram
from the DisplayPort folder. For HBR and RBR, select PRBS7 from the Pattern menu.

EXTERNAL |
PAGESEL

I EENERM‘OE @

SYNTHESIZER
| ssmonme: 5,400.00 MHz

D @@

CLOCK +
Offs: 0 my

EXTERNAL
CLocK

50 Ohms AC

PATTERN
START

Disabled

Off

Gen: User 5,400.00 Mbit/s

Det: Unstable Clock

Ampl: 2.0V
L) CLOCK -

Linked to Clock{+)

Offs: 0 my
Ampl: SO0 my

DATA -

Linked to Data(+)
GEN
TRIGGER

Pattern Cycle

| Local

BER: No Sync

FIGURE 58. HBR2 COMPLIANCE EYE PATTERN SETUP EXAMPLE
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7. On the BERTScope, enable ISI, R], SJrixep, S]sweep, and SSC.

a)
b)

[SIis achieved in Step 5.
Select View > Stressed Eye:
e Return the Ampl of R] (RANDOM JITTER) to the value calibrated in Step 2.

e For HBRZ, return the Ampl of SJrixep (HIGH FREQ SINE JITTER) to the value
calibrated in Step 3.

e Turn on SJsweep (SINE JITTER) as calibrated in Step 4.
e Turn on SSC with 33KHz frequency and 5000ppm with a triangle profile.

| STRESSED EYE v

STRESSED CLOCK
SYNTHESIZER | LT x x

5,400.00 MHz | kl'/_kl‘/
SINE 5

L
H HF
=|=,| JITTER -
SSC/PM | Ampli 10,3 %01 QUTPUT
: CLKING
. Freq: 10.00 MHz o
—

S5 Frea: 30,00 KHi SPEISE — -+ —p
55C Devn: S,UUU’*) JITTER
] -}
LFR] Cisabled H
§ r55C Disabled
EXTLF 2
|JITTER N,/ - JITITER ¥ —
Disabled 'E‘}??E;I — Disabled INTERFERENCE ‘
| —— \ —_—
Aml: 2.0 %Ll . (et
1,5MHz - 100MHz ¢E '\31'5 el
'HIGH FREQ j
SINE JITTER -+
Ampl: 9.5 UL STRESSED
ETEE TP RER / GEN DATA ~ EYE CONFIG ‘
JLTTER IN \ﬂ’ﬂ/‘ M Cenfiguration
Unavailable whils 1+ BUT 3 34,3 LT HBR2_Compliance_
—
Gen; User 5,386.50 Mhit/s Det: Unstable Clock BER: Mo Sync Local

FIGURE 59. ALL STRESSES ENABLED EXCEPT CROSSTALK FOR HBR2

8. Perform calibration at TP3_EQ for the BERTScope Amplitude to reach the target Eye Height
of 160mV for HBR or 100.0mV without crosstalk for HBR2. Set the 2nd order clock recovery
function for JMD as described in the DP specification.

a)

b)

On the DPOJET (Jitter and Eye Tools SW), acquire and analyze the signal using the
following setup files for each data rate:

C:\TekApplications\DPOJET\Setups\DisplayPort\HBR2_PLL_Eye.set
C:\TekApplications\DPOJET\Setups\DisplayPort\HBR_PLL_Eye.set
C:\TekApplications\DPOJET)\Setups\DisplayPort\RBR_PLL_Eye.set

Select View > Generator on the BERTScope and adjust the DATA+ Amplitude while using
the Single function on the DPOJET SW to measure the Eye Height to the following target
values:

e RBR:56mV (+/- 3%)
e HBR:160mV (+/- 3%)
e HBR2:100mV (+/- 3%)

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

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
© Granite River Labs 2020 Page 58 of 73



Tektronix BERTScope™ — GRL Customer MOI DisplayPort™ Standard
[GENERATOR - (e (B (G (B

SYNTHESIZER | +0 ppm
5,400.00 MHz 5,386.50 MHz (LIS
| ; OFFs: O

Ampl: 00 mh

T
SSC/PM ! |
S5C Freq: 30,00 KHz
S5C Deyvnt 5,000 ppri D[ZTSLD.I:V
T . Linked ko Clock{+)
cock o
s
50 Ohms AC
GENERATOR - :I
Pattern: Liser ERROR INJECT 1
File: HER:Z_Compliance q
PATTERN — — IMode: OFf ffs: O m
START Words: 315 — =1 Ampk 560 my
Disabled

| — IO‘ DATA - II

| —_— ;
| EXTERNAL I = Linked ko Datal+)

PAGESEL TRIGGER
Off Pattern Cycle

r—
Ger: User 5,285,50 Maitfs Det: Unstable Clock BEF.: Ma Sync | |:|

FIGURE 60. HBR2 EYE HEIGHT ADJUSTMENT EXAMPLE

File | Edit | Vertica | Digital | Hor Trig | Display | Cursors | Measure | Mask | Math | My: analyze | utiities | Hep [EB)

B DPoET Pos ESS =
U8 28 0E® holbolil 2 ET =D

TIE1: Eye Diagram

100m*y

-100m' |58

Az |v o S R 0. | [
Description Mean Std Dev Max Min PP Population Max-cc Min-cc
20 00wz 2z630mu 00000ur_| 2z63omur— 2z6omur | oaooon |1 cooour_| oovooun |
(%] TIE1, Math2 128.35uUl  132.86mul 379.02mUI -405.88mUl 784.90mUl 637474 250.78muUl -279.18mUI
(+ TJ@BER1, Math2 1.1982U1  0.0000U1  1.1982U1 1.198201 0.0000U1 0.0000U1  0.0000U1
@ (# PJ1, Math2 618.22mUl  0.0000UI 612.22mul 618.22mul 0.0000u1 0.0000U1 ‘0.0000u1
[+ RJ-5061, Math2 58.955mUl  0.0000U1 58.955mul 58.955mUI 0.0000UI 0.0000U1 0.0000UI
(¥ DJ-551, Math2 541.91mUl 0.0000U1 541.91mul 541.91muUI 0.0000U1 0.0000U1 ‘0.0000U1
(#) Height1, Math2 0.0000Vv 99.941mV 99.941mV 0.0000V 0.0000V 0.0000V
(+ Width@BER1, Math2  0.0000UI 0.0000u1 ‘0.0000u1 0.0000U1 0.0000u1 0.0000U1 ‘0.0000u1

1
1
1
1
1
1

FIGURE 61. HBR2 EYE HEIGHT MEASUREMENT EXAMPLE

9. 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.

GRL-DP-SINK-BSX/DP-SINK User Guide & MOI Rev. 2.0
© Granite River Labs 2020 Page 59 of 73



Tektronix BERTScope™ — GRL Customer MOI DisplayPort™ Standard

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

a) Select View > Generator on the BERTScope and adjust the CLOCK+ Amplitude while

using the Single function on the DPOJET SW to measure Cycle Pk-Pk to the following
target values:

e RBR:138mV +/-2%
e HBR:450mV +/- 2%
e HBR2:300mV +/- 2%

CLOCK +

Offs: O my
ampl: 00 my

- - : "
55C Freq: 30,00 KHz r CLOCK - i
S5 Devn: 5,000 pprn

EXTERMNAL
CLOCK

Linked ta Clack{+)

50 Ohns AC

. p )
PATTERN
START _\
Disabled

EXTERNAL - |
PAGESEL

OFF

Offs: O my
Arnpl: 580 my

- Linked ta Datal+)
GEN b

TRIGGER

Pattern Cycle

I| Gen: User 5,386.50 Mbit/s :l Det: Unstable Clock

|

BER: Mo Sync il-lil 1| Lacal
|| M

FIGURE 62. HBR2 EYE HEIGHT MEASUREMENT WITH CROSSTALK ADJUSTMENT
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e | Edt | vertica | Digial | Horzzaca | Trg | Dispiay | cursers | measure | wask | ﬂath;h.![ﬁ:opa' sratyze | wities | weip [Pl Tek M
\ 'I \ yee \ | \ L ({" IRl
|/\ L \H\ it

'm /\)

'|\j|L

ke /\

\ L' l l I
d Y Yoy |
J (@D somv_ [ 20nwidiv s006si  200psipt |
- Single Seq

1 acqs RL:1.0k
Auto  February 18, 2014 09:33:06

View Details

Population Max-cc Min-cc

FIGURE 63. HBR2 CROSSTALK MEASUREMENT

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.
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DisplayPort Alt
Mode Control
Matched
SMA (for USB-C)
Pair Cables

DP Sink or 2+2
Adapter
DUT

DisplayPort Plug

Green (Aux) Test Adapter
(DP, mDP, or USB-C)

AUX/SBU
Controller

e

2 ea. 2 ea.
+3RF 150ps 2 ea.
Splitter TTC  Atten. (6 or 8dB) B
Variable ertsCOPe
1St O
D,
.[ D AP . |
Matched . , £ - -O- 0= 0-0=-0-0- 0— m- -_-J o
SMA ea. ea. 2¢a. © Granite River Labs, 2016
Pair DC DC 6d8
Blocks 60psTTC Atten,

FIGURE 64. 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 pattern (for RBR and HBR) or CP2520 Compliance Eye Pattern
(for HBR2) and confirm the correct amount 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

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 10l 100 HBR3 13 0
HBR2 19
HBR 37
RBE 62

100 10t 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 UT = 37 seconds).
FIGURE 65. TABLE OF TEST TIMES FOR EACH LINK RATE PER CTS
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10 Appendix B: Connecting Tektronix Oscilloscope to PC

The following procedure explains how to connect the Tektronix DPOJET Series oscilloscope to
be used with a PC. The Tektronix Scope can be connected to the PC through GPIB, USB, or LAN.

1. Download the latest version of the Tektronix TekVISA software from the Tektronix website

and install on the PC.
2. When installed successfully, open the OpenChoice Instrument Manager application.

GRL - Automated Test Solutions

——
4] Notepad

TekScope

Tek_Local_Admin

Documents

" Windows Explorer [
i Pictures

"C‘Q‘ Internet Explorer }
Music

E Launch DisplayPort AUX Control
Games

H TeamViewer 10 _
Computer

USB 3.0 Receiver Testing Control Panel
Lontrol Fane

I'J:J,? Paint ' Devices and Printers
u CLE1000 Default Programs

‘ OpenChoice Instrument Manager ‘ Help and Support

b AllPrograms

)

(s and i ErrT
—
<} 8

FIGURE 66. OPENCHOICE INSTRUMENT MANAGER IN START MENU

3. The left “Instruments” panel on the OpenChoice Instrument Manager will display all

connected instruments. The functional buttons below the “Instruments” panel —

» o« » o«

“Instrument List Update”, “Search Criteria”, “Instrument Identify” and “Properties” can be

used to detect the Scope in case it does not initially appear under “Instruments”.

a) “Instrument List Update”: Select to refresh the instrument list and locate new
instruments connected to the PC.
b) “Search Criteria”: Select to configure the instrument search function.

c) “Instrument Identify”: Select to use a supported programming language to send a query

to identify the selected instrument.
d) “Properties”: Select to display and view the selected instrument properties.
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DpenChoiceInstrumentManager EI =]

File Edit Help

Instruments Applications and Utilities

I=3:1:1 GPIBS:-1::INSTR OpenChoice Call Monitar
Bockel] TCPIP:-192.168.0.39::23::SOCKET OpenChoice Talker Liste...
LUSE |USB::0x0699::0x0345::C022203::INSTR

1| m

Last Updated: 5/10/2015 8:25 PM

Instrument List Instrument
Update Identify. ..

Start Applicatio_ﬂ or Utility

Search Criteria.. Properties. L v

Tektronix

FIGURE 67. OPENCHOICE INSTRUMENT MANAGER MENU

4. 1If connecting the Tektronix Scope to the PC via USB, select the “Search Criteria” function to
ensure that USB connection is enabled, and then select the “Instrument List Update”
function. When the Scope appears on the “Instruments” panel, select it and then go to the
“Instrument Identify” function. This will display the model and serial number of the Scope
once detected. Select the “Properties” function to view the Scope address.

5. If connecting the Tektronix Scope to the PC via LAN, the Scope IP address must be pre-
determined beforehand. Then select the “Search Criteria” function to ensure that LAN
connection is enabled and type in the Scope IP address. When the Scope shows up in the list,
select it followed by “Search”. The Scope should then appear on the “Instruments” panel.
Select it and access the “Instrument Identify” function to view the Scope model and serial
number as well as the “Properties” function to view the Scope address.

6. On the Equipment Setup page of the GRL DisplayPort 1.4 Sink Test Application, type in the
Scope address into the ‘Address’ field. If the GRL DisplayPort 1.4 Sink Test Application 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.
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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. Turn on the front panel power switch on the CLE1000-A2.
3. Right-click on My Computer > Manage > Device Manager. If no software for the CLE1000-

U1

A2 has been installed, you will see a ‘bang’ in the Device Manager.

r“l_; Computer Management‘ S l = ) & g
File Action View Help
«=|2E HE &
;';}; Computer Management (Locali 4 7 goliadl2MLK-PC Actions
4 [f} System Tools 9 Batteries B o i
(®) Task Scheduler €) Bluetooth Radios
] Event Viewer 78 Computer More Actions
21 Shared Folders = Disk drives
& Local Users and Groups| & Display adapters
(%) Performance 85 Human Interface Devices
=4 Device Manager i Imaging devices
4 =5 Storage M Intel(R) Dynamic Platform and Thermal Framework
= Disk Managcment | <= Keyboards
7y Services and Applications )j Mice and other pointing devices
& Monitors
&¥ Network adapters
4 -(l3 Other devices
fm CLEL000
2 Processors

% Sound, video and game controllers
<5 Storage controllers

/M System devices

§ Universal Serial Bus controllers

il 1 _ L e |

&

FIGURE 68. DEVICE MANAGER WINDOW

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

Unpack the CLE1000 Software .zip file.

Install the CLE1000 Driver:

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

b) Select Browse My Computer for Driver from Windows dialog. See Figure 69.

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

d) Click Next. You will be asked to confirm your request to install a driver. See Figure 70.
e) Click Install. The driver software will complete the installation.

Once installation has completed, the CLE1000 should appear in Device Manager as shown in
Figure 71.
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-

e s
@ Il Update Driver Software~ CLE1000

==

Search for driver software in this location:

Browse for driver software on your computer

\Users\goliad 12 MLK\Desktop\CLE]

[¥]Include subfolders

2 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.

v [ Browse..

FIGURE 69. UPDATE DRIVER WINDOW

-
[~] Windows Security

Would you like to install this devics software?

Name: Artek Inc. Ports (COM & LPT)
=3 Publisher: Artek Inc.

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

decide which device software is safe to install?

Don't Install

‘\fr] You should only install driver software from publishers you trust. How canl

& I Update Driver Software - Variable ISI Channel (COM3)

-

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

Variable ISI Channel

L

FIGURE 70. WINDOWS SECURITY WINDOW AND CONFIRMATION WINDOW
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85 Human Interface Devices
5 Imaging devices
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= Keyboards
P Mice and other pointing devices
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& Network adapters
B Portable Devices
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< Storage controllers
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FIGURE 71. 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.
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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.

r -
&R Variable ISI Channel Controller - ;aq

2\ ARTEK INC.

ISI MAGNITUDE 58.0 %
0% 50% 100%
Com port no. Close

for CLE1000 Version 1.0.0

FIGURE 72.CLE1000 GUI
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12 Appendix D: AUX Controller Driver Installation
12.1 Install Tektronix DP-AUX Driver

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

1. Connect the DP-AUX to a controller PC using a USB 2.0 cable.

2. Right-click on My Computer > Manage > Device Manager. If no software for the DP-AUX
has been installed, you will see a ‘bang’ in the Device Manager as an Unknown device.

A4 Computer Management l =NNEN X
File  Action Wiew Help
= 7EHE
A (;nmputerManagement (Local 4 gy TekScope-574396 Actions
4 [f} System Tools - -F Acronis Devices e — .
. @ Task Scheduler - 1M Computer
- [[@] Event Viewer » = Disk drives Mare Actions 4
» @a| Shared Folders » B Display adapters
+ ¥ Local Users and Groups + ) DVD/CD-ROM drives
» 'Z{"Eﬁil Performance ""’:-J Human Interface Devices
= Device Manager » g IDE ATASATAPI controllers
a =5 Storage <= Keyboards
=F Disk Management > ﬂ Mice and other pointing devices
:=:,:,- Services and Applications » - Monitors

» ¥ Mational Instruments MI-Device GPIB Interfaces
:s -mF Network adapters

4 - |15 Other devices

- i Unknown device

> '3 Ports (COM &L LPT)

b 2 Processors

b -3 Sound, video and game controllers

b M System devices

b -EF Tektronix

» - i Universal Serial Bus controllers

FIGURE 73. DEVICE MANAGER WINDOW

3. To install the DP-AUX driver software, go to www.tek.com and download the Control
Software package for the DP-AUX.

4. Open the DP-AUX Software .zip file and install the DP-AUX driver:
a) Inthe DP-AUX Software folder, run the setup installer file to start the installation.
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| S
@Uv| » Computer » Local Disk (C:) » Software » DP_AUX1.1.07 » - | +y | [ Search DP_ el
Organize v Include in library v Share with v Bumn New folder =« [ @
e
- MNal d d v Ci,
Ve Name Date modified Type Size
Bl Desktop & | Autorun Setup Information
& Downloads |2] Datal Cabinet File 29
=) Recent Places i DisplayPort AUX Control Windows Installer ... 3,3
%, 1SSetup.dil Application extens, 13
4 Libraries | | Readme Text Document
<] Documents setup Application 2083
rJT Music A || setup.iss ISS File
k=| Pictures | =] SRM XML Document
E Videos
|8 Computer
&L Local Disk (C:)
= USB20FD (E:)
&# Public (\\192.168
P
M Network | = -
I 8 items
|

FIGURE 74. SELECT AND RUN INSTALLER FILE

b) When installation is running, the following dialog will appear. Select ‘Install this driver
software anyway’ to proceed.

I3 Windows Security &J

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

< Don't install 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.

\_r See details

FIGURE 75. INSTALLATION DIALOG #1

c) You will then be prompted with the following dialog. Select ‘OK’ (Note: This dialog is not
applicable and can be ignored since the Found New Hardware wizard does not appear
when the DP-AUX is plugged in).
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-

DisplayPort AUX Control - InstallShield Wizard

i

& The DP-AUX hardware driver install procedure requires two passes
through the Found New Hardware wizard. The first pass installs and
initializes the DP-AUX controller firmware, The second pass installs the
drivers to allow communication between the DP-AUX software on the
PC and the DP-AUX Control hardware.

1) Connect a USB cable between the DP-AUX hardware and the PC or
test equipment on which you just installed the DP-AUX software. The
PC opens the Found New Hardware dialog box.

2) Select "Mo, not this time" and then click "Mext".

3) Verify that "Install the software automatically (Recommended)” is
selected and then click "MNext", The Found New Hardware wizard starts
searching for the appropriate software.

4] Click "Continue Anyway" if the wizard presents a message stating
that the DP-AUX software has not passed Windows Logo testing.

5) Click "Finish" to complete the first pass of the Found Mew Hardware
wizard. The PC opens the Found Mew Hardware dialeg box again for
the next driver installation process.

6] Select "Mo, not this time" and then click "Mext".

T) Verify that "Install the software automatically (Recommended)” is
selected and then click "MNext", The Found New Hardware wizard starts
searching for the appropriate software.

8) Click "Continue Anyway" if the wizard presents a message stating
that the DP-AUX software has not passed Windows Logo testing.

9) Click "Finish" to complete the second pass of the Found New
Hardware wizard, DP-AUX hardware initialization and driver install is
complete.

FIGURE 76. INSTALLATION DIALOG #2

d) Once installation has completed, the DP-AUX will show up in Device Manager as follows:

A& Computer Management

SRR X

File  Action View Help

| X

4 ]]"!J. System Tools
> @ Task Scheduler
> §2] Event Viewer
» ai| Shared Folders
» &% Local Users and Groups
> @3!' Performance
s=x Device Manager
4 =5 Storage
= Disk Management
s Services and Applications

A Computer Management (Local

4 7% TekScope-574396

» ¥ Acronis Devices
Computer
b Disk drives

Display adapters
& DVD/CD-ROM drives
#.’PF‘, Huran Interface Devices
b @ IDE ATA/ATAPI controllers
b D Keybeoards
}3 Mice and other pointing devices
b B Monitors
-&¥ National Instruments NI-Device GPIB Interfaces
> ¥ Metwork adapters
b I Portable Devices
Y5 Ports (COM &LPT)
b 2 Processors
b -%| Sound, video and game controllers
b System devices
Tektronix
¥ Tektronix Acquisition Interface
i¥ Tektronix Digital Acquisition Interface
Tektronix DisplayPort Aux Controller
¥ Tektronix USB Front Panel
> @ Universal Serial Bus controllers

Actions
Device Manager -

More Actions

FIGURE 77. DP-AUX INSTALLATION COMPLETED
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12.2 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. On the scope, right-click on My Computer > Manage > Device Manager. If the DPT-200
driver has not been installed, it will appear as follows:

-

AJ Computer Management SRR X
File Action View Help

«=|>E0 BE

g Computer Management (Local|| 4523 TekScope-574396 Actions
F] '[['j System Tools ia ¥ Acronis Devices Device Manager -
» @ Task Scheduler - 1M Computer
3 @ Event Viewer b +a Disk drives Mare Actions ’
» zz| Shared Folders b B Display adapters
» &% Local Users and Groups b ,.__,,', DVD/CD-ROM drives
> lit:"Eﬁil Performance b ":’TJ Human Interface Devices
= Device Manager b g IDE ATA/ATAPI controllers
a4 =3 Storage b -G Keyboards
=¢ Disk Management b j-f!, Mice and other pointing devices
+ T4 Services and Applications b - Monitors

b - L¥ MNational Instruments NI-Device GPIB Interfaces
} -¥ Network adapters

4 |5 Other devices

@ DPT-200 DisplayPort Source

» Y7 Ports (COM & LPT)

b 3 Processors

b -3y Sound, video and game controllers

b M System devices

b -F Tektronix

>~ i Universal Serial Bus controllers

FIGURE 78. DEVICE MANAGER WINDOW

3. To install the DPT-200 driver software, go to
http://www.unigraf.fi.unixtemp.saunalahti.fi/files/download /DisplayPort/Reference%20C
ontroller/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:

a) Run the setup installer file to start the installation and follow the instructions on the
screen.

b) During installation, the following dialog will appear. Select ‘Install this driver software
anyway’ to proceed.
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.
i Windows Security

(v) See details

< 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,

]

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

FIGURE 79. INSTALLATION DIALOG

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

=
File

«% = E HE

Action  View Help

8 | 2 o5

Device Manager

- 0

1Y

4 = VAIO
> I Audio inputs and outputs
3 3 Batteries
3 8 Bluetooth
> M Computer
> ¢ Dlisk drives
> B Display adapters
> e DVD/CD-ROM drives
3 &gj Human Interface Devices
> g |DE ATASATAPI controllers
> % Imaging devices
» Z2 Keyboards
» E1] Memaory technology devices
v }E!, Mice and other pointing devices
. B Monitors
> WF Network adapters

T3 Ports (COM & LPT)
T4 DPR-100 USB Serial Port (COM4)
T2¢ DPT-200 USB Serial Port (COM3)

5 [;9; Print queues

v [;gg Printers

5 D Processors

» [l Proximity devices
- L SD host adapters
» |l Software devices

o ml Smnnd viden and name contrallers

FIGURE 80. DPT-200 INSTALLATION COMPLETED
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