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Granite River Labs Display Port ™ PHY 1.4Sink Calibration and
Test User Guide & Method of Implementation (MOI)
Using

Tektronix BSXBSA Series BERTScopeéM and DPO/MSO70000
Series Real-Time Oscilloscope

with
GRL-DP-SINK-BSXor GRL-DP-SINK DisplayPort 1.4 Sink
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All product names are trademarks, registered trademarks, or service marks of their
respective owners.

The GRL disclaims all warranties and liability for the use of this document and the
information contain ed herein and assumes no responsibility for any errors that may appear
in this document, nor does the GRL make a commitment to update the information
contained herein.

Contact the GRL office to obtain the latest revision of this document.

Questions regarding this document in the GRL may be forwarded to:

Granite River Labs 3500 Thomas Road, Suite A, Santa Clara, CA 95054
Phone: 408627-7608 Fax: 408912-1810
E-mail: info@graniteriverlabs.com

http://www.graniteriverlabs.com

DISCLAIMER

This document is provi ded "as is" with no warranties whatsoever, including any warranty
of merchantability, no infringement, fitness for any particular purpose, or any warranty
otherwise arising out of any proposal, specification, or sample. The GRL disclaims all
liability for infringement of proprietary rights, relating to use of information in this
specification. No license, express or implied, by estoppel or otherwise, to any intellectual
property rights is granted herein.

All product names are trademarks, registered trademar ks, or service marks of their
respective owners.

Il n no event shall VESAE or any receimdrect specil, VES A
exemplary, punitive, or consequential damages, including, without limitation, lost profits,
even if advised of the possibility of such damages.

This materialisprovi ded for reference only. VESA does n
equipment including equipment outlined in this document.
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1 Introd uction

This User Guide &8Ol describesthe step-by-step calibration and procedures to perform
DisplayPort 1.4Sink tests of the VESA DisplayPort Logo Compliance Program usiing
Tektronix BERTScopéBSX or BSAodel) and DPO/MSO70000 SerieRealTime Osclloscopes
in conformancewith the DisplayPort PHY 1.4Compliance Test Specification (CTS). Sink tests
are required to qualify aSink product or silicon building block for Logo certification and listing
on the DP IntegratorsList.

This User Guide &8Ol alsoexplains how to set up and us¢éhe GRL-DP-SINK-BSX/DRSINK
software to automate receiver calibration and compliancetesting for DisplayPort 1.4Sink
conformance GRLDP-SINK-BSXis used with theTektronix BSX ModeBERTScopevhile GRL-
DP-SINKis used withthe Tektronix BSA ModeBERTScopéor testing DisplayPort Sink
receivers per the Jitter Tolerance requirements of the DisplayPorPHYCTS version 1.4 and
DisplayPort over USB TypeC CTSRev1.2arespectively.

The GREDP-SINK-BSX software automates stressl signal calibration and jittertolerance
testing atthe following DisplayPort data rates’ RBR (1.62 Gb/s), HBR (2.7 Gb/s), HBR3.4
Gb/s), HBR3 (8.1 Gb/sjand supports USB TypeCand standard DisplayPort sink device-under-
OA OO0 .k GRLEIWGre also supports \ariable ISlgeneration through the Artek
CLE100GA2 which enables calibraton to be performed with minimum reconfiguration of the
setup, allowing measurements to be more fully automated-or link training, compliance, and
margin testing through DPCD registersthe software provides automation control using the
Tektronix DP-AUX a Unigraf DPT200 AUX controllerfor standard DisplayPort connectors and
the GRI:USBPD-C2 USB TypeC Power Delivery Testefor USB TypeCconnectors.

Thefollowing are the main topics covered bythis User Guide &MOI:
1. Equipment required for calibration and testing.
2. GRLDP-SINK-BSX/DRSINKsoftware setup for calibration and testautomation.
3. ManualDisplayPort PHYCTS Sinlcalibration and testmethodology.

The MOI reduces the CTS test description to practice usiniget specified test equipment and
procedures in an effort to standardize testing across AT&and equipment manufacturers who
perform their own certification measurements.

GRL:DP-SINK-BSX/DRSINK can be further customized by the user or GRL Engineering using
2, 60 AOaitomatidnirAmework license. Contact GRL at
support@graniteriverlabs.comor through your Tektronix Account Manager for further details.

2 Reference Documents

[1] VESA DisplayPort 1.4a PHlyayer Compliance Test Specification (PHY CT$grsion 1.4,
Revision 1.Q 27 luly 2018

[2] VESA DisplayPort (DP) Standard v1.4 Specifications
[3] VESA DisplayPort over USB Typ€ CTS Rev. 1.2a
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3 Resource Requirements

3.1 Equipment Requirements
TABLEL1. EQUIPMENTREQUIREMENTZ SYSTEMS

System Qty Description Key Specification Requirement
GRIL:-DP-SINK 1 | Granite River Labs DisplayPort 1.4 Sink Compliance Calibration & Test
BSX Automation Sotware for the BSX Model BERTScoge

www.graniteriverlabs.com
Z with Node Locked License to single Oscilloscope/PC OS
GRIL:DP-SINK 1| Granite River Labs DisplayPort 1.4 Sink Compliance Calibration & Test
Automation Software for the BSA Model BERTScope
www.graniteriverlabs.com
Z with Node Locked License to single Oscilloscope/PC OS
BERTScope 1| Tektronix BSX or BSA (B or C Model] § Option STR for stress generation
9 Proper test patterndal
Reakttime 1| Tektronix DPO/MSO70000DX or T 1 p ¢ 8BWwthWindows 7+ OS
Oscilloscope 70000SX @ries Oscilloscope with 1 DPOJET software for calibration
DPOJET (Jitter and Eye Analysis) , ,
software DPOJET setup files and SDLA filtéis
ISI Generator 1|Artek CLE100GA2( For variable ISI generation
VISA (Virtual 1| VISA Software is required to be installed on the host PC running GRE-SINK
Instrument Ol £#OxAOA8 '2,80 O1 £OxAOA MEOAI Ax1 OE
Software versions of VISA available on the Market:
Architecture) 1. NFVISA:http://www.ni.com/download/ni _-visa-17.0/6646/en/
API Software . . . . . .
2. Keysight 10 Librarieswww.keysight.com (Search on 10 Libraries)
3. Tektronix TekMSA www.tek.com (Downloads > Software > TekVisa)
AUX 1| GRLUSBPD-C2 USB TypéC Power | For link training and error detection
Controllertd Delivery Tester, Tektronix DRAUX,
or Unigraf DPF200
Computer 1 |Laptop or desktop PC For external autanation control

[al BERTScope DisplayPort patterns are distributed WifiR-DP-SINKBSX/DRSINKsoftware and are
installed during installation process.

bl DPOJET setup files and SDLA filters are distributed withGii-DP-SINKBSX/DRSINKsoftware and

are installed during installation process. The SDLA software is not required if .flt files have already been

created.
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el If using the ARTEK CLE10GX® as the ISI generator, its USB driver software must be installed on the PC
being used for testing and thARTEK CLE10082 must be connected to the PC via USB. The driver is
available from the manufacturer. Refer to Appendix for the driver installation procedure.

[d The USB driver software for the AUX Controller being used must be installed on the PQubethfpr

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 UnigrafAUX controlles. For GREUSBPD-C2, refer tavww.graniteriverlabs.confor the

GRL:C2 driver and related documentation.
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TABLE2. EQUIPMENTREQUIREMENTZ ACCESSORIES

Accessory Qty. Descriptio n Key Specification
Requirement
VESAApproved 1 | Standard DP, mDP, or USB Ty& plug Meets DP14 CTS
DisplayPort Mated receptacle mated pair adapter (WildefTech, | electrical requirements
Adapter Fixture Pair LSICT)z DUT connector type dependent
Phase Mitched SMA 6 | Tek P/N: 174-4944-xx or equivalent Meter, 18GHz, 50
Cable Pair ohms coaxial
SMA Torque Wrench 8 in-lb SMA
DC Block 2 | Weinchel Aeroflex Model 70061 20 GHz DC
Block or equivalent
TTC (Transition Time 2 | For Data signals (TTC) 60 ps (10-90)
Converter) PSPL 59150PS or equivalent 40 ps (20-80)
2 | For Crosstalk signals 150 ps
Keysight15435A or equivalent
Attenuator 2 | For Data signals 6dB
ATT-0290-06-SMAQ2 or equivalent
2 | For Crosstalk (Clock) signals 6 or 8dB
ATT-0290-08-SMAQ2 or equivalent
+2 RF Splitter 2 | PSPL5331 or equivalent. 18 GHz
For CM if using BSX Series BERTScope
+3 RF Splitter JFW Model 50PE292
SMAMale to SMA 4 | Centric C3452B Male to Male Adapter or 18 GHz
Male Adapter equivalent
SMAFemale to SMA 4 | Centric C3371 Female to Female Adapter or | 18 GHz
Female Adaper equivalent
50 Ohm SMA 12 | Huber+Suhner 45565SMA5001111NE or 18 GHz
Terminator equivalent
LAN Switch 1 | Optionalel
LAN Cable 1 or 3 | For Oscilloscope and BERTScope

[ |f the Scope OS is usedrfautomation, 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 netwWdhese
cables are not shown in the connection diagrams in this document.)
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3.2 Extended Customization

DP-SINK-BSX/DRSINKA AT AA AOOOEAO AOOOT I EUAA AU OEA OOA
full Kaya@M automation framework license. Contact GRL aupport@graniteriverlabs.comor

through your Tektronix Account Manager for further details.

4  GRL-DP-SINK-BSX/DP-SINK Software Setup
4.1 Setup

This section provides procedures for installing, configuring and verifying the opration of the
GRLDP-SINK-BSX/DRSINKautomation software. It also helgs you familiarize yourself with the

basic operation of theapplication.

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

4.1.1 Download GRL-DP-SINK-BSX/DP-SINK Software

Download and install theGRL-DP-SINK-BSX/DRSINKsoftware on a PC or an oscilloscope i )
(where GRI-DP-SINK-BSX/DRSINKOT £0x AOA EO OAEAOOAADPBIB AO O#I1 1
respectively in this User Guide & MOI):

1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope wher€RIL-DP-
SINK-BSX/DRSINKis to be used (see SectioB.1).

2. Downloadthe DPSinkTest14VX.XX.XX.zip packagefrom Granite River Labs support site.

3. TheZIPfile contains:

a) DPSinkl4PatternFilesinstallation 00xxxxxxx Setup.exe z Run this on theBERTScope
to install the DisplayPort 1.4 test patternsetup files. This will place the DisplayPort
Configuration and Patternfiles on the BERTScope in th® $adjrectory hierarchy.

b) DPSinkTest14Application 14xxxxxxx xxSetup.exe zZ Run this on theController PC or
Oscilloscopeto install the GRLDP-SINK-BSX/DRSINKapplication. This application will
create theO ¥GRN\ Rx Test Solutin\ Applications DPSink estl4adirectory hierarchy.

c) DPSinkTest14 ScopeSetupFilesinstallation 00xxxxxxx Setup.exe zZ Run this on the

Oscilloscopeto insta__!l the DPOJET setup fileFhis will place the DisplayPortSetup and
Filter folders in the O ¥TgkApplicatins $ 0 / * ditectory hierarchy.

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

4.1.2.1 Onthe BERTScope

1. SelectView > System > Tools Tab.

2. Under Utilities Column,selectthe Remote button.

3. In Remote Client window, selecTCP/IP.

4. ChangeTerminator O TLF&C(Belet the Connect Button.
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B2 Remote Client Version: 10.15 Build: 131,

[~ Trace Messages

¥ Scroll Output
[~ Timestamp
[~ GUI Lockaout

Identity: IBSM 280

EEX

Terminatar.  |LF

" |EEE488
TCP/P Settings

IP Addr: |192.168.0.39
Port: 23 ﬂl

Connected

Save Log to File |

-

Disconnect

I

Clear

i

ol x|

FIGUREL. REMOTECLIENT WINDOW

Note: If you see an error pepp whenselectingthe Connect button, try a different Port. For
example, change Port 23 to 21.

5. Note the IP Address and Port # on Remote Client. @y will be needed to connect the

BERTScope to the GRL automation software.

6. Minimize, but do not close, theRemote Clientvindow.
4.1.2.2 Onthe PC Used for GRL Framework Installation

1. Navigate to Start Menu > All Programs > GRL > GRAutomated Test Solutions.
Y

goliad 12 MLK

<4 XPS Viewer

Accessories

|, Agilent E5S071C ENA Option TDR
. ArcSoft TotalMedia Theatre 5

Bluetooth Devices

. Bluetooth Suite

Chrome Apps

o Dell

Dell Webcam
Games

I, Google Chrome
. GraphicUSB

GRL
. GRL Automated Test Solutions

%P Uninstall
GRL Framework
HP

1 Intel

1

Java

Back

Documents
Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

FIGURE2. GRLAUTOMATEDIESTSOLUTIONS INSTARTMENU

2. ClickApplication > Rx Test Solution DisplayPort Sink Test 1.4to open the application.
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[ GRL - Automated Test Solution

Framework Test Selution

»

Application | Optiens  License  Windows  Help

Rx Test Selution

]

DisplayPort Sink Test

Tek General Rx Test

| DisplayPort Sink Test 1.4 |

FIGURE3. RXTESTSOLUTIONS INGRLAUTOMATEDIESTSOLUTIONSAINDOW

MIPI MPhy Rx Test 3

3. To enable license, go to License > License Details. The following dialog will pop up.

GRL Frarmework License

Granite River Labs

Framework License Details

Installed Products:

isplayPort Sink Test 1.4 - Permaner

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

QgEx0BbSTAGYNJXIMZIPUpODrIk TEKMwze 1r2sCixLY3KAe+p A
| [kT4csloWlarb Ze6E+ESy Kt 7/Nhmg++AAECeaaalQ0TAT+

|ABXw 5jt0]BHBBRCGIT. Tids 7W14aQiGj +a S Wi 1ZosEIVip EoWISL v

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

Activation Key Received:

4 7ikdxEZ006w TKRRub85UC+AT4sQMWMUZION Ttga Fojzz 7KjZC

Activation License File Received: | Browse

Close

FIGURE4. LICENSEDETAILSWINDOW

4. Activate License:

a) If you have an Activation Key, please enter in the box provided aseélectActivate .
b) If you do not have an Activation KeyselectCloseto use thesoftware for 10 Days free of

charge.

Note: Once the 1@day trial times out, you will need to request an activation key

for future usage on the same computer or oscilloscope. The demoftware 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

. . . F
5. Click on Equipment Setup ico on the GRL Framework.
6. Enter the BERTScope IP address and Port number to match what is in the BERTScope
Remote Clientvindow shown in Section4.1.2.1
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7. Enter the ScopeGPIB/IP Address.If the GRL softwards installed onthe Sope,ensure the
Scope is connected via GPIB amype in the GPIB network address, for example
O' 0) " yd d.0fthd, GRL 3oftRades installed on the PC to control the Scope, enter the
3AT PA Yo AAAOAOOh A1 0 AGAI b1 A 04 # onidthedditp w¢ 8 p «
number from the address.
(Note: TheScope IP address can be obtained, if not knownCbM DET C # - $ YO#I . &
scope and observe the IP address listed.)

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

Equipment Setup o EI
Name D Address Type Vendor Lib 0
Scope [Scope || [GPIB8:1:INSTR | ||Oscilloscope ||| Tektronix  ~ || |TekDPOJETSe || [4| | =

BERT [BERT |[1z700123 | |[BERT || [Tektronix || |TekBertScope ~||[4 | | M H
\ ISl Generater | ig1Gen || [cOM13 | |[1sI Generator || [Atek || |StandardSerial ~ || || | =

7

FIGURES. EQUIPMENTSETUPWINDOWZ VIEW #1

0. # EAAE OEA AIT1AAOGEIT A& O EEED|[4 1 00001 AT O AUA;
Ol ECEOTET co AOOOI T OET OI A 00601 COAAT EAEA OEA |
Name ID Address Type Vendor Lib 0
Scope [scope ||[192.168.0.9 | |[oscilloscope ||| Tektronix ||| TekDPOUETSE =
BERT [BERT ||[19216803923 | |[BERT | [Tektronix || |TekBertScope - = H
\ ISl Generater | 1giGen || [cOM13 | |[1sI Generator | [Atek /|| StandardSerial || [4| | =
FIGUREG. EQUIPMENTSETUPWINDOWZ VIEW #2
Additional notes:
1 Further information for connecting the Tektronix oscilloscope titee PC is provided in the
Appendix of this document.
1 The USB driver software for thARRTEKSI 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 avdable from the ISI generator manufacturer. Refer to Appendix tbe driver
installation information.
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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

‘ Comments

DUT Manufacturer: |GRL TECHNOLOGIES
DUT Model Number  [pp1 | H
k DUT Serial Number: |1UUU ‘

FIGURE7. SESSIONNFO

4.2.2 Conditions for Testing and Calibration

In this section, conditions for Testing and Calibration will need to be set. User sele€onditions
for testing and for calibration.

When calibrating, the application will calibratefor the selected LanesJest Points,Data Rates
and Frequencies. The application will perform testingt these selected Laneslest Points,SSC
Capabilities Data Rates and Frequencies.

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

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

a) Lanetab: Select the desired Lanes for calibration or testing.
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O (A

Lane  Test Point SSC  Data Rate Frequency o

Conditions

Lane 0

Lane 1
Lane 2
Lane 3

FIGURES. SELECTLANEUNDERTESTS

b) Test Point tab: Select the test pints for calibration andtesting.. T OA #@4 0t , 1 1 C6 Al
O4 CTLE3 E | repedentthe TP2_CTLE test poigsfor Long andShort Channel
measurements of the HBR3 Tethered cable DP Sink Desgpectively

Conditions (9] EI
Lane TestPoint SSC  Data Rate Frequency o
[~ TP3
[~ TP2
TP2 CTLE Long
TP2 CTLE Short
[ TP1
FIGURES. SELECTTESTPOINTS
c) SSC tab Select to enable or disable SSC Capability supported by the DUT for testing.
Conditions f @"5"-.;"{'—5" | 0@
Lane Test Point SSC  Data Rate Frequency o
Enable

J] [ Disable n
FIGURELO. SELECTSSCCONDITION

d) Data Ratetab: Select thedesired data rates for calibration or testing

Conditions f @"5"-.;"{'—5" + B 0@
Lane Test Point SSC  Data Rate Frequency o

RBR

HBER

HBR2

HBR3

FIGURELL. SELECTDATARATES
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e) Frequency tab: Selectthe desired SJ frequencies foralibration or testing.

Conditions f @"5"-.:5('—5" | o@

Lane TestPoint SSC  Data Rate Frequency 0

i 2m

10M
20M
100M

FIGUREL2. SELECTSJFREQUENCIES

4.2.3 Setup Configuration for Testing and Calibration

Use the Setup Configuratio Q pagedonfigure the necessary settings prior to running tests
or calibration.

4.2.3.1 Test Mode tab

Select toapply the Standard DisplayPortor 2+2 Alternate Modetest modefor calibration or
testing.

Setup Configuration o lzl
Test Mode  Automation S| Generator Test Settings Margin Test
Test Mode: tandard DP|
Standard DP
2+2 Mode

FIGUREL3. SELECTTESTMODE

4.2.3.2 Automation tab
Select to use the&SRL-USBPD-C2(GRL-C2) USB TypeC Power Delivery TesterTektronix DP

Aux Controller,or Unigraf DPF¢ mmmt ! O@ #1 1 00T 11 A0 ET OEA AAlI EAO/

if not using an Aux Controller

Setup Configuration

Q4
)

Test Mode Automation |S| Generator Test Settings Margin Test

AUX Controller: RL-C2] v
Unigraf DPT-200
None
Tek DP-AUX

GRL-C2

FIGUREL4. SELECTAUXCONTROLLER
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4.2.3.3 ISI Generator tab
Select the ISI Generator to be used in calibration or testing.

Setup Configuration

Test Mode Automation |S| Generator Tast Settings Margin Test

15| Generator:
' Artek

FIGURELS. SELECTISI GENERATOR
4.2.3.4 Test Settings tab

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

Setup Configuration (2] El
(%]
Test Mode Automation S| Generator Test Settings  Margin Test
Symbol Lock Pattemn:
' .
' HBR2 Compliance Pattern: TPS2
TPS3
k TPS1
Enable ES| Register

FIGURELG. CONFIGURH ESTETTINGS

4.2.3.5 Margin Test tab

Configure the Search Mode Jitter Tolerance parameters forarginal testing. Also selecthe
option to receive prompts to reset the DUT as required during testing.

Setup Configuration

Minimum Bits:

' Maximum Error:
Jitter Step Size:
k Maximum Steps:

[ Prompt to Reset DUT

FIGUREL7. CONFIGUREMARGINTESTPARAMETERS
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4.3 Calibration /Test Selection Page

Selectthe @ button in the main software menu tochoose he calibration or tests to be
performed onthe 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 caliation is not completed,

the SinkTests will show an erra message.

Note: For calibration/testing, it is recommended to use a Variable I1SI channel as it allows the
channel to be more easily adjusted to meet the required specification. The application supports

automated control of the ARTEK CLE10G®@ variable 1$ generator.

Select Tests

O (A

=-[]4 DisplayPort Sink Tests

EB=R Y DisplayPort Sink Calibration|
=-b € TP1 Calibration

- € Rise Time Test

. [ AcCM Calibration

- € Rj Calibration

-[Z]14 SjFixed Calibration
M€ Sj Sweep Calibration
- @ Intrinsic TIE

€ TP2/TP3 Calibration

I
----- [ 4 Crosstalk Calibration
----- [ 4 1SI Calibration
----- € TJ Calibration

FIGUREL8. CALIBRATIONSELECTION

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 pacular
calibration may require the previous calibration to be completed before it can proceed. Thus
is advisable to complete all previous calibration before going on to the next calibration.
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Select Tests

(2 ]2 Y

(%)

----- 4 Eye Height Calibration ~
----- 04 TP2 Eye Diagram
----- [J€ TP3 Eye Diagram

E| . L 4 DisplayPort Sink Sensitivity

E| .0 Sink Test Pre-Verfication
' .~ DUT Capabilties
\ [ Frequency Lock

- M Symbol Lock
. [ € Eror Bit Count
& .0 Sink SensitivityTest
------ [ Sink Compliance Test
------ ... @ Sink Margin Test

-

FIGUREL9. TESTSSELECTION
Selectthe test groups to perform DUT compliance tests for all DisplayPort Sink parameters.

Note: TheSink TesPre-Verification group is optional which when selected, perfornr@D-OA 00 6
link training before running the actual testsThesepre-verification testsare carried out mainly for
debugging purposes and will not include any jitter tolerance testing.

4.4 Calibration/Test Patameter s Configuration Page

Clickthe Configuration button in the main software menu to accesshe Configurations
page. Set all prametersfor Sinkcalibration and testingas describedin Table3 below.To
OAOOOT Al1l DAOAI AGAOO O OEAEO AAEAOI O OAI OGAON
Configurations o Izl
=2 DisplayPort Sink Tests = Set Default 0
.. ACCM Source: sl v
=S DisplayPort Sink Calibration =
. Fixed 8J Source: BUJ o
. Crosstalk Source: BERT v
. HBR3 IS Calibration Method: DDJ v
.. Apply DFE: False v
. Crosstalk Channel: CH1-CH3 oo 3
FIGURE20. PARAMETERSONFIGURATIONPAGE
TABLE3. CALIBRATIONT ESTPARAMETER DESCRIPTION
Parameter Name Description
ACCM Source Select whether to manually set the ACCM source or apphe
calibrated value from ACCM calibration.
Fixed SJ Source Select whether tousecrosstalk Bounded Uncorrelated Jitte(BUJ)
as theSdixepsource or apply the calibrated value fronBJ Fixed
calibration. (Note: Only applicable for HBR2 and HBR3 data rates|
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Crosstalk Source

Sdect whether to use the BERTScope or an external source to
generatecrosstalk.

Method

HBR3 IS| Calibration

Selectwhether to use the TIE Subtraction or DDJ method to
calibrate I1S| for HBR3 data rate.

Apply DFE

Set to True to implementDecision Feedback Equalization (DFE)
for the receiver to perform equalization on the deision 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

Selectwhether to use a Standard DisplayPort cablor a TypeC
cable type for calibration.

Test Point

HBR TP2 Calibration

Selectwhether to use TP2 or TP3_EQ test point for calibrating fo
the HBR data rate.

PreEmphasis/Swing
Loop Method

Selectwhether to use the incremental oDisplayPort
Configuration Data (DPCDjegister method for adjusting the Pre
emphasis and Swing voltage

Reset Link Register

Set to True to perform link register reset during testing.

Test All Lanes with
Lane O Cal

Setto True to use the calibrated Lane 0 values to test for ddnes
under test.

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 changethe values, unselect the Use Default Value checkboXlso 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 thepstedth 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 valumékethe subsequenstepbigger.
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Calibration (9] EI
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
Max Limit: 0.008343 ul
PID Control 30

FIGURE21. CALIBRATIONOVERWRITE

4.6 Running the Calibration /Tests

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

Run Tests T O+ @ X® "B"E O (A

Run Option

(® Skip Test If Result Bxists

Run Tests
(O Replace If Result Exists

FIGURE22. RUN TESTSPAGE

TABLE4. RUNOPTIONS

Parameter Name Description

Skip Test if Result Exists If previous test or calibration results exists, then the software will
skipthe tests/calibration steps that have existng 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 rerun only certain test on certain conditions, please delete the testsdm the
Report tab and Run withSkip Test if Result Exists. GRL software will keep track of the missing

tests in the report and perform those tests onlySee Sectiory for more information on Test
Reports.
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5 Sink Calibration Set ups

This sectionshowsthe typical connectionsetupsto 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.

2.201 OEA OAI PA8O 30# AAI EAOAOEI1T O1 OOET A8 ) O I
before running SPC.

3. Perform instrument calibration and deskew to compensate for skew between measuremt
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: Usinga VariablelSI Generatorenablescalibration to be performedwith minimum
reconfiguration of the test setupwhich allowstesting to bemore fully automate.
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5.2.1 Calibration Setup at TP1

Figure 23 below shows thetypical setup for Sink signal calibrationat Test Point 1

Oscilloscope

Ch1-Ch3
(Data)

Matched
SMA
Pair

000

1

Blocks

BertScopeSX

/—‘777 =
2ea. 2ea. 2ea. E é
DC

60ps +2RF
TTC Splitter
(6dB Atten)

FGURE23. TYPICALTP1SNK CALIBRATIONSETUP
Connectthe DATAOutputs of the BERTScopelirectly to Channek 1 and 3of the Oscilloscope.

5.2.2 Calibration Steps at TP1

The following table summarizeshe DP1.4 PHY CTS steps and calibration targetlues for each

data rate at TP1.

CM Interference
Matched Pair

.....

© Granite River Labs, 2017

Calibration Step Unit HBR3 HBR2 HBR RBR
Rise Time (20-80) [ ps 40 NA NA NA
TTC Value (1690) ps 60 60 60 60
Pattern 256 Bit NA NA NA
Clock
ACCM Calibration (pk -pk) [I mV 100 NA NA NA
ACCM Pattern Sine NA NA NA
Frequency MHz 400 NA NA NA
"2 @) ZHB3 8 B0.540A0 ' OEAA O -1/) 2 Abs
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RJCalibration (Amplitude RMS) [ mul 13 16.7 13.5 8.1
RJPattern D24.3 D24.3 D24.3 D24.3
SJFixed Calibration (Amplitude pk -pk) muUl 130 80 NA NA
SJFixed Pattern D24.3 D24.3 NA NA
SJFixed Frequency MHz 297 297 NA NA
SJSweep Calibration
SISweep Pattern D24.3 D24.3 D24.3 D24.3
2 MHz S(Amplitude pk-pk) mul 1013 505 904 981
10 MHz S(Amplitude pk-pk) mul 137 116 225 111
20 MHz J(Amplitude pk-pk) mul 109 104 182 80
100 MHz S(Amplitude pk-pk) mul 100 100 168 NA
SJSweep Calibration
Intrinsic 1SI Pattern TPS4 NA NA NA
TP1 TJ Calibration mul 430 NA NA NA
TP1 Eye Height Calibration mV 280 NA NA NA

[@ If testing only bit rates HBR2 and lower, Rise/F&lne is not calibrated and 6@s (1090) TTCs & not

required.

bl If testing only bit rates HBR2 and lower, ACCM signal is not required. Combiner is replacedBby 6

Attenuator. If HBRS3 is highest bit rate, ACCM Generator is turned off while testing HBR2, HBR, and RBR.

[e] RIXXXXX.
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5.2.3 Calibration Set up at TP2/TP3

Figure 24 below shows the typical setup for Sink signal calibration at Test Point@ 3 using the
BERTScope as therosstalk source.

Matched

Variable
or Fixed

AUX /PD
Controller

__ Matched
SMA
Pair

4 ea.
500
Term

Oscilloscope

SMA f-f

Adapters Direct Connect

Fixture or Short Cables

DisplayPort DisplayPort
Plug Receptacle
Test Adapter  Test Adapter

(Std, mDP, or USB-C Mated Pair)
Swap if Calibrating for Tethered Sink

2 ea. 2ea. 2ea.

+3RF 150ps gor8dB
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BertScopeSX

S

Matched
SMA
Pair

@

e e )

2ea. 2ea. 2ea.

/FF

DC 60ps +2RF

Blocks TTC Splitter CM Interference
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FIGURE24. TYPICALTP2/TP3 SNK CALIBRATIONSETUP
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Setup the equipment asshown in the above diagramConnect the Clock Outputs of the
BERTScope tohe DP fixture and ScopeConnect the ISI Output to the selected Lanef the DP

fixture and Scope.

5.2.4 Calibration Steps at TP1, TP2, and TP3

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

data rate at TP1, TP2and 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 (1690) | ps 150 150 150 150
ISI & TIData Pattern - TPS4 CP2520 | PRBS7| PRBS7
TP3 & TP3_EQ ISCalibration muUl 240 220 161 570
Specified Test Pointel - TP3 CTLE TP3 EQ | TP3_ EQ TP3
TP3 CTLEand TP3_EQT o | el | eo0 | am | na
rRonETERET |y [ s | w0 | w0 |
TP2 ISI Calibration muUl 120 NA 144 60
Specified Test Pointd - TP2_CTLE TP2 TP2 TP2
TP2_CTLETJ Calibration muUl 480 NA NA NA
TP2_CTLE Eye HeightCalibration mV 170 [l NA NA NA
TP2_CTLE Short Channél | mVpp 250 NA NA NA
TP2_CTLHRongChannellel | mVpp 170 NA NA NA

[al Notes about TP3 ISI Calibration:

1 RBR ISl is measured directly without equalizer function applied.

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

function in the spec.
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T

HBR3: TP3_CTLE calibration shall be done using CTLE curve-8B Adc. Physical
measurement of the entb-end ISI should be made to verify that it is within 22 to 24 dB
insertion loss, includingll cables, fixtures, and DC blocks.

b HBR3:S&ixepis adjusted during calibration to achieve target TJ. TJ measurement for HBR2,
HBR,or RBRis not performeddirectly. It is achieved by sumation of measured jitter components.

[d Eye HeightCalibration target of 50mV@TP3_CTLE dr70 mV @TP2_CIE s achievedwithout
crosstalk appliedand will be reduced to approximately 40mdt 160mVrespectively with
crosstalk appliedHBR3TJis measured at TP3_CTlaiter the PLL transfer function over 10BER.

[d Notes about TP2 ISI Calibration:

T
1

l

RBR and HR ISlare measured directly at TP2 without equalizer function applied.

HB2 is measured with embeddeep@rameter of HBR2 WC cable in place of HW ISI. This
results in proper ISI being calibrated at TP2 when calibration fixture is removed.

HBR3: TP2_CTLdalibration shall be done using CTLE curve wi#tdB Adc.

(el Notes about TP2CTLEShortLong Channel Eye Heightalibration:

1
1
1

Only applicable for th¢HBR3 Tethered cabé DP Sink Devic® bemeasured at TP2CTLE
Below shows the CTS illustrated typicabktesetups for both Long and Short Channels.

The Long Channel receiver fartethered DP Sink device is testeddetermineif the
receivercanoperate correctly with reducedmplitude signals due to a lossy source
channel

TheShort Channeteceiverfor a tethered DP Sink device is testeddstermine if the
receiver canoperate correctly with a largeramplitude signal presented to theystem
connector.
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TP2 Long Channel >‘

Can be intermal to

BERT if suppored
TP2' TP2
? DP T
Fixture Pair
Matched SMA | |
Cables Variable IS \'4 W
e o Matched SMA
I B — Cables
A — =
7] — 25
Crosstalk Aggressors 3 - ? 2
o
O -
+3 Power AUX —
Splitters Controller

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

TP2 Short Channel >|

Canbeinternal to
BERT if supported

TP2'
T DisplayPort
Fixture Pair
Matched SMA |
Cables Variable IS N4
Short
Channel Ky Matched SMA
— g Cables
e
] Rl |
Crosstalk Aggressors g = .‘E
I [ i3
o ar
(]
+3 Power AUX
Splitters Controller

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

The application will save calibration files of calibratedstressed signals when running the
calibration sequence. For example, on the BERTScope, the application will save the final
configuration for LANEG-HBR?2 to a file calledEYEHEIGHTCALIBRATION LANEO _HBR2.CFG

This is the basic calibration file that will be ecalled during testing.
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(W DisplayPort Sink Test =15
Fle Edit View Favorites Tools Help | 4
eBack'\)',?l/\fSea'ch i Folders‘;.:}“‘j X¢)|v
Address L_) D:\Bitalyzer\Configurations\DisplayPort Sink Test LI G
Name ~ | Size | Type | ate Modified
=) oPP_Default.dpp 1KB DPP File 2/23/2014 11:50...
=] DPP_EyeHeightCalibration_Lane0__HBR2.dpp 1KB DPP File 2/25/2014 1:35 ..,
@DPP_ISICa|ibrati0nTest_HBR2.dpp 1KB DPP File 2/26/2014 5:12 ...
=) DPP_RjCalibration_HER2.dpp 1KB DPP File 2/26/2014 5:20 ...
=) DPP_SjFixedCalibration_LaneD.dpp 1KB DFP File 2/26/2014 5:27 ...
=) DPP_SjSweepCalibration_HBR2__2M.dpp 1KB DFP File 2/25/2014 1:34 ...
E‘»’EHE[GHTC;"«LIE.F:.-"A.TION__Lﬁ'-.r'\.'EI]__HE-F:Z"‘CFG 63 KB CFGFile 6/18/2014 3:30 ...
EYEHEIGHTCALIBRATICN_LANEU_HBR.CFG 62 KB CFGFile 6/11/2014 S:11 ...
@EYEHEIGHT CALIBRATION_LANEO__RBR.CFG 62 KB CFGFile 6/11/2014 4:40 ...
@EYEHEIGHTCALIBRATION_LANE1_HBR2.CFG 62 KB CFGFile 5/26/2014 1:34 ...
EYEHEIGHTCALIBRATIG\I_LANE1_HBR.CFG 61 KB CFGFile 5/26/2014 1:32 ...
@EYEHEIGHTCALIBRATION_LANEl_RBR.CFG 62 KB CFGFile 6/10/2014 11:29...
@EYEHEIGHTCALIBRATIOI\I_LANE2__HBR2.CFG 62 KB CFG File 5/26/2014 1:42 ...
@EYEHEIGHTCALIBRATION_LANE2_HBR.CFG 61KB CFG File 5/26/2014 1:40 ..,
@EYEHEIGHTCALIBRATION_LANE?_RBR.CFG 62 KB CFGFile 6/10/2014 11:41..
EYEHEIGHTCALIBRATION_LANE3_HBR2.CFG 62 KB CFG File 5/26/2014 2:15 ...
@EYEHEIGHTCALIBRATION_LANES_HBR.CFG 61KB CFGFile 5/26/2014 2:13 ...
[l FYFHFTAHTC A1 TRRATINK | ANF2  RAR (FA A2 KR (F( File A/1N/2N14 11-50

FIGURE25. SAVEDCALIBRATIONFILE EXAMPLE

On the PC or Scope running the GRL applicatiorgalibration.cal file will be created that
contains the stored calibration values for each frequency that was chfated.

Organize v Include in library v Share with v Bum New folder

> . Name Date modified
{ Favorites

B Desktop

2 Calibration.cal 6/18/2014 3:30 PM

@Qv' I. » Computer » Local Disk (C:) » GRL » RxTest Solution » Applications » DPSinkTest » AppData » Calibration

Type Size

CAL File 1k

& Downloads

= Recent Places
GRLSinkTestProjects

4 Libraries
¥ Documents
o Music
& Pictures
B Videos

1™ Computer
&, Local Disk (C)
. Local Disk (X:)
L% Public (\\192.168.0.100)

" Calibration.cal - Notepad
Fle Edt Format View Help

[IST_RBR=69
Rj_RER=8. 39
S]_RBR__2M=99.65
S]-RBR__10M=10. 26
S]_RBR__20M=6. 94
CrossTalk_RBR=268
EyeHeight_Lane0__RBR=657
ISI_HBR=31.8
Rj_HBR=17.4
S}_HBR__2M=90. 22
S]_HBR__10M=21. 82

EyeHeight_Lane0_ HBR=525
ISI_HBR2=42.5
Rj_HBR2=29. 5
SiFixed_HBER2=6. 91

FIGURE26. CALIBRATIONCALFILE EXAMPLE

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 @ DP Sink device if the device
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supports standard DPCD through the AUX chann&lote: The Aux contoller is required for
testing.

6.1 Test Connection Setups

6.1.1 DUT Jitter Tolerance Compliance Test Setup

Figure 27 below shows thephysical setup for theDP SinkDUT jitter tolerance test using the
BERTScope as therosstalk source

Matched

SMA
Pair Cable @ 2
— £ DP Sink or 242
&1y \ - ‘ Adapter
L — . DUT
e —
= <
0
T Green (Aux)
=
— -~ f=1-]
L | &8
-y AUX/SBU
- Controller
el W 2ea 2ea lea
+3RF  150ps Gorsds
Varabie Splitter  TTC Atton
. I 1 _J BertScopeSX
B - -
BN 2 xTalk
T Data :
/ 2ea. 2ea 2ea | LI
Matched DC  60ps +2RF LB
SMA Blocks TTC Splitter |[* ‘-‘_T»,
Par (6dB Atten) —

FGURE27. COMPLIANCETESTSETUP FORDPSNK DUTJTTERTOLERANCE
Set up the equipmenas shown in the above diagranDisconnAAO OEA 006 j 01 O0CqQ

AOT 1 OEA 0628 j2AAADPDOAAT Aq AAI EAOAOQETT AAAPOAO
testing. Change the connection fronthe ISI Output tothe selected Lanainder test of the DP
fixture.

Note: If the Unigraf DPT200 Aux controller is used, an additional D@able to AU>SMA adapter is
required. The Tektronix DFAUX is connected directly to the DUT via SMAs. Both Aux control
solutions have USB connection and drivers that need to be loaded on the Computer being used for
the testing.

General procedure to perform testing using the application:
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a) 3A1 AAO OEA -eOBEH AE MARMD 1060 A0 A Gtést ligkarkidiiy ondie DA O £
DUT. The tests under this group will train the DUT into test mode for receiver testing.
This is mainly performed for debugging purposesNote: Any individual tesfrom the
groupis also allowed to be selected as desired.

O (A

~LJ© Eye Height Calibration - [ x]
-4 TP2 Eye Diagram
; .04 TP3 Eye Diagram
E| DO DisplayPort Sink Sensitivity

[=B%E A Sink Test Pre-Verfication
' :-.0 DUT Capabilities
k 14 Frequency Lock

Select Tests

;-----.0 Symbol Lock
14 Error Bit Count
=4 Sink SensitivityTest
-4 Sink Compliance Test
L4 Sink Margin Test

FIGURE28. SNK TESTPREVERIFICATIONSELECTION

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

Frequency Lock Loads the Frequency Lock pattern on the BERTScope and verifies the Frequer|
Lock.

Symbol Lock Loads the Symbol Lock pattern on the BERTScope and verifies the Symbol Lo

Error Bit Count Sends a radom number of errors (1 to 5) from the BERTScope to the DUT,
xEEAE OEAT AEAAEO OEA $5480 AOOiI O A
counter is working correctly.

by 3A1 AAO OEA O3ETE #1101 Dl EATAA 4A0068 4EA ' 2,
followed by running the jitter tolerance compliance test at selected frequencies.
O (A

.49 Eye Height Calibration N 0
[J4 TP2 Eye Diagram
; i.[]4 TP3 Eye Diagram
E|---|:|(> DisplayPort Sink Sensitivity

&€ Sink Test Pre-Verfication
' i .[J< DUT Capabilities
k -[J4€ Frequency Lock

-[1€ Symbol Lock
¢ []49 Emor Bit Count
=-L14€ Sink SensitivityTest

Rl dSink Compliance Test|

+ 04 Sink Margin Test

Select Tests

FIGURE29. SNK COMPLIANCETESTSELECTION

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 firstfollowing the sequencéefore running the desired test.
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c) Below shows the required test parameters for BER measurement frothe 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
HER 370
RBR 620
10 10!t 100 HBR3 13 +350ppm
HBR2 19
HBR 37
RBR 62
20 10il 100 HBR3 13 0
HER2 19
HBR 37
RBR 62
100 10!l 100 HBR3 13 0
HBR2 19
HER 37

a. To evaluate, the number of bits shall be multiplied by the unit interval (UI) in picoseconds
(e.g., for HBR, 10" bits at HBR = 370ps/UT x 101 UT = 37 seconds).

FIGURE30. TESTPARAMETERS FRRBERMEASUREMENT
d) Oncetesting is completed, repeat the test for each Lane supported by the DUT.
I OAd 4EA T ETE xEAOE AT A EECEAOO OODPDPI OOAA | EI
# ADAAEI| EOEA Q06 eXeifisalidd ar@l EnénEunming theesD O
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 conditioto 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 tidargin Test tab.
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Setup Configuration o lzl
Test Mode Automation IS Generator Test Settings Margin Test
Minimum Bits: Eg
' Maximum Error:
Jitter Step Size:
[] Prompt to Reset DUT

FIGURE31. MARGINTESTCONFIGURATION
b) For the desired Link Rate and Frequency pair, configure the following parameters:

1 Minimum Bits : Minimum number of bits tested at each SJ amplitude.
1 Maximum Error : Maximum number of errors allowed at each swep8J amptude.
1 Jitter Step Size: The sweptSJ amplitude will increase by the selected amplitude
during testing. For example, if the initial sweptSJ is 100mUl, then the test points
would be 100mUl, 120muUl, 140mUl, 160muUl, etc.
1 Minimum Steps : Minimum number of steps to be implemented for margin testing.
c)/ TAA AT 1 EFECOOAAR OA1I AAO AT A 0061 OEA O3EIE -
Rate/Frequency pair.

O (A

~-[J4€ Eye Height Calibration ~ o

14 TP2 Eye Diagram
..[]4 TP3 Eye Diagram
=-L149 DisplayPort Sink Sensitivity

B |:_|(> Sink Test Pre-Verfication
' ¢ [J€ DUT Capabilties
[J4 Frequency Lock
k (14 Symbol Lack

- 0% Eror Bit Count
=-00€ Sink SensitivityTest
~[]4 Sink Compliance Test

il Sink Margin Test

Select Tests

FIGURE32. SNK MARGINTESTSELECTION

Note: If running only a specific test, select onhat test, e.g., Sinklargin Test. If other
tests/calibration that come before the desired test are selected, the application will complete those
tests firstfollowing the sequenceefore running the desired test.
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7  Test Results and Reports Using GRL-DP-SINK-BSX/DP-
SINK Software

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

7.1 Test Report Generation

Clickthe Generate report button for the detailed calibration and testsreport.

Report

O [A]
Result 0

No Test Name Result Limits Value Lane Test Point L D Generate report
' Delete
Delete All H

Plot Calibration Data

FIGURE33. GENERAE REPORTPAGE
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7.1.1 DUT Information
This portion is populated from theinformation in the DUT tab onthe Session Info page

DisplayPort Sink Test 1.4 Report

DUT Information
DUT Manufacturer

DUT Model Number
DUT Serial Number

DisplayPort Sink Test 1.4 Report

Tester Information

Test Lab

Test Engineer
Test Date

SW Versions

Software Revision

BERTScope FW Revision

Oscilloscope FW Revision

DPOJET Revision

: GRL

¢ GRLENG
: 01/16/2014

: 0.08.000.001
: 1015
: 640
: 6.0.1Build 8

: DisplayPort Display Company
. Ultra-Cool DP Sink
: 001001

FIGURE34. DUTINFORMATION

7.1.2 Summary Table

This portion is populated from thecalibration and tests performed,which gives an overallview
of all the results andtest conditions.

No | TestName Limits Value Results Lane Test Point SSC Data Rate Frequency
1 Rise Time Test True/False True Pass Lane0 TP1 HBR2 2M

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

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

4 8] Fixed Calibration True/False True Pass Lanel TP1 SSC _ON HER3 100M

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

FIGURE35. SUMMARYTABLE

with supporting data points and screenshots.
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7.1.3.1 Compliance Test

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

Compliance Test(TP2,Enable,HBR2)

Sj Frequency 2M 10M 20M 100M

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

Compliance Test(TP2,Enable,HBR3)

Sj Frequency 2M 10M 20M 100M

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)

FIGURE36. COMPLIANCET ESTRESULTSPAGE

7.1.4 Calibration Data Plots

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

calibration plot showing the calibration points using the ARTEK CLE10682.

3091

2719

2347

1975

Measured Value (Ul

1604

1232

40 4392 4784 5176 5568

FIGURE37. CALIBRATIONRESULTEPAGE

7.1.5 Margin Test Plots

Calibration Setting

59.6

This portion is populated from the Margin Tests. Below ian example of a margin test plot
showing pass results.
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Amplitude({UI|

1.3949

1.1159 +

837+

in
&

.279

Fail
Pass

—— Compliance Limit
Tolerance

0

8

16 32 45 64 80 96 1
24 40 56 72 88 104
Frequency(Mhz)

FIGURE38. MARGINTESTRESULTSPAGE

7.2 Deleting Test Reports

2 128 144

120 136

Click theDelete button to delete individual test results orDelete All to delete the entire test

report.

Report

Result

No

Test Name

Result Limits Value

Lane Test Point L

Delete All

Delete E

Plot Calibration Data

FIGURE39. TESTREPORTDELETED
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8 Saving and Loading Test Sessions

The usage model for th&sRL-DP-SINK-BSX/DRSINKsoftware is that Calibration and Test
2A001 66 AOA AOAAOAA AT A 1 AET OAET AA Aotoduitd, EOA
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
AAT OOxEOAES AAOxAAT AEAEAOAT O OAOOEIT O AU 3A0
To Save aession, with all of the parameter information, test results, and any waveforms, select

Options on the menu bar and selecbave Session

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

To create a New session and return the software to the default configuration, sel€aptions on
the menu bar and selecNew Session.

[ DisplayPort Sink Test 1.4 - [} b
Application | Options | Setup License Windows Help
Save App P
Select Test ave App Property (9] EI
Load App Property
= MNew Session ~ 0
Save Session Blibration
Load Session
B
4 . -[4¢ AccM calibration -

FIGUREO0. SAVINGAND LOADINGCALIBRATIONAND TESTSESSIONS
The configuratonAT A OAOOET T OAOOI OO AOA OAOGAA ET A EEI
compressed zipstyle file, containing a variety of information.
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9 Appendix A: Manual CTS SinkCalibration and Test
Procedure

The DisplayPort PHY CT®utlines the requirements for manual DisplayPort Sink Calibration
and Tesing in this section.

Note: See Sectiddy Resource Reqementsfor equipment required in the following setups.
9.1 HBRS3Sink Calibration/ Test Setup

The following methodology provides a typical example on how to calibrate and test the stressed
impairments for HBR3 per the DP CTShis methodwill be performed usingthe Tektronix BSA

(C Model)BERTScope as SSG (Stressed Signal Generator) and Tektronix high performance
Oscilloscopg | p @ds 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 performedat test pointsTP1, TP2, and’P3. The following figure
shows theconceptualcalibration setup at TP1.

Oscilloscope

Chl-Ch3

BertScope

Matched ILIL | ) @
SMA
Pair al

® :J:ia’._c‘uja'r:}:a--®
2 ea. 2 ea. -

Bc he 2o © Granite River Labs, 2016

Blocks 60ps TTC Atten,

FIGURE41. HBR3CONCEPTUAISETUP FORP1 CALIBRATION
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1. Connectthe equipment asshown in the above setup diagram.
2. Turn on DATA Output of the BERTScope.
3. Set up the BERTScope tecall HBR3_Risetime.cfas follows:

i Bitrate: 8.1Gb/s

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

1 Pattern: Clock/256

1 Jitter Terms enabledand set to zero

Note: The HBR3_Risetime.cfg BERTSamhep useshe Clock/256 pattern to provide a long
run length in order to produceaccurate rise time measurementhen averaged

4. Set up the Oscilloscope to recaRiseime.setas follows:

Data:Ch1z Ch3

Crosstalk:Ch2z Ch4 BW = 16GHz

SR:100GS/s (Ch1z Ch3 or Ch2z Ch4)

60mV/div Differential Math

20-80 Rise Time Measurement enabled

Averaged to 16 acquisitionsas set inthe Acquisition Menu of theoscilloscope.

= =4 4 -4 -8 -1

Note: The Risetime.set oscilloscope setup provides the Differential math signal which is
optimized for swing of the BERTScope signal and averaged for accurat@®fse time
measurement.

5. On the BERTScopegrify that the 20-80 rise timeis between40-60ps (measured atthe
aboveBW).
6. Calibrate the AC Common Mod@CCM) to 100mV pk -pk +/ - 5% at 400MHz as follows:

a) Onthe Scoperecall CM.set

1 Mathl: (Chl + Ch3)/2
1 Averaged to 16acquisitions
1 Measure PkPk (Math1l)

b) On the BERTScope:

1 CM Control:On
1 CM Frequency: 400MHz
1 pk-pk Amplitude: 200mV

c) Calibrate the CM Amplitude tdlOOmV pk-pk +/- 5%.
d) Returnthe CM Anplitude to OV, but leavethe CM Sourcdenabled.

7. CalibrateRJto 13mUl +/ - 5% RMS (160mUI pk-pk) and then return to zeroas follows:

a) On the BERTScopadjust RANDOM JITTERLOMHz to 1GH2.

b) On the BERTScopegecallHBR3_R]jPj.cfgsing Pattern = D24.3 and 110 Quarter Rate
Clock.
Note: TheQuarter Rate Clak is used to maintain 50% Edge Density
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c) On the Scope,acallHBR3_R]|Pj.sets follows:
1 DPOJETedtings:
o Clock RecoveryMean
o Pattern Length:4UlI
d) Calibrate to R¥ 13muUl +/- 5% RMS (160mUI pkpk), measurement= RJIDD.
e) Return the RJ Amplitude to the Intrinsic Rdn the BERTScope, but leave it Enabled.

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

a) Onthe BERTScope, adjust HIGH FREQ SINE JITTER.
b) Calibrate to S& 130mUl pk-pk, measurement = PJ1.
c) Returnthe SFixed Amplitude to zero, but leavehe HIGH FREQ SINE JITTER Enabled.

9. Calibrate SISweepto 100mUl pk-pk at 100MHz +/ - 5% as follows:

a) On the BERTScope, adjust SINE JITTER.
b) Calibrate to S 100mUl +/- 5% pk-pk, measurement = PJ1.
c) Repeat step (a) and (b) above for:
1 1013muUl pk-pk at 2MHz +/- 5%
1 137muUl pk-pk at 10MHz +/- 5%
1 109muUl pk-pk at 20MHz +/- 5%
d) Return the SBweep Amplitudeto zero, but leavethe SINE JITTER Enabled.

10. MeasureDATA TIE Reference for IS| Measurement at TPhs follows:
a) On the Scopechange the DPOJET settings to:

1 Clock Recoveryl5MHz,Damping Factor = 1
i Fixed Data Rate: 8. GHz
1 Pattern Length:4
1 Apply CTLE (fz = 806MHz, fpl = 3.03GHz, fp2 = 5.6G\Yte: This comes from wots
AAOA #4, % 0OO0A Re-FBcurde@onCitfe 0ol faqily &f CTLBs.
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HBR3 Proposed Reference CTLE

1.26402 1.3E+02 1.4E+02 1.56+02 2.2E402

—0dB

=——-1dB

-2dB

-3d8

-4d8

—-5d8

—-6dB

—_-7dB

—_8dE

—_0dB

-10

-12

14

Measurement = DATA TIE-px(TP1)

Note: Instead of using the DDJ measurement on the Scope for ISI measurement, a relative
TIE (pk-pk) measurement from TP1 to TP3_EQ is made. The reason is that if there is some
non-zero ISI ntrinsic 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) is measured with a clock pattern applied. This

is a basele intrinsic value to subtract from the TIk-pk) value, which will givea true 1Sl
value after applying the channel.

9.1.2 Calibration Setup and Procedure (at TP3)

Figure 42 shows theconceptualcalibration setup at TP3. This setupises the ARTEK CLE10060
A2 as the variable ISI sourcand 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 reconfiguratmithe test setup, which allows
testing to be more fully automated.

Note: Thefollowing diagram shows an example of an equipment sethat provides adequate ISI.
Theactual ISI calibration results may vary depending on cables and adapters used. Additiona
cables and adapters may be needed to achieve a calibration value that is withis% of the
target value. It is up to the user to ensure thine ISI values in the DETS for ISare achieved and
measured. Your®uld make sure to capture theeeeenshotof the ISlyou calibrate to and keep it
with your test results for future reference.
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Oscilloscope

DisplayPort Alt s:::f-l
Mode Control
M:;c‘:ed " (for.u S°n c')o Adapters
Pair Cables \
: Rl - - E . I' -
DisplayPort Plug § b
Test Adapter Test Adapter of 0
(DP, mDP, or USB-C) Same type as Plug Torm.
2 ea. 2 ea.
+3RF  150ps 2ea.
Splitter TTC  Atten. (6 or 8dB) Be rtScope
- @
- |
L A
-0 0=0-0-0-6- 6 m: =] o i
© Granite River Labs, 2016
2ea.
6dB
Atten.
FIGURE42. HBR3CoNCEPTUAISETUP FOR P3 CALIBRATION
1. Change the previous setup to the above setup.
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2. CalibrateISI = [DATATIEpPkpr(TP3_EQ)’ DATA TIEkrk(TP1)] to 240mUl +/ - 5% as
follows:

a) On the Scope, measure DATA THEk(TP3_EQ):
1 Set up the Scope to recaiBR3_TP3_EQ_Eyeasfollows:

0 Use the same Horizontal settings from th&P1 calibration.

0 Set the Vertical bannels to 30mV/div.

o Setyp DPOJE s follows
A Clock Recovery15MHz, Damping Factor 4
A Fixed Data Rate8.1GHz
A Pattern Length:2520
A Apply CTLE(fz = 806MHz, fpl = 3.08Hz, fp2 =5.6GHz)

1 Subtract the measurement in Ste@(a) from the measurement in Sted0(b) of the
TP1 calibration.

1 Adjust ISI on the CLE100A2 until [DATATIErkr(TP3_EQ)' DATA TlEkrk(TP1)] =
240muUl +/- 5%.

Note: A physical measurement of the ISI channel and attached cables should be made with
a VNA to verify it fits within 2224dB Insertion Loss including aflables, mated pair fixture
and DC Block.

3. Calibrate Complete Stressed Eyeat each SJ Frequency:

1 Return Amplitude of CM, RJ, Six&d,and SJ_Sweeip add to the calibrated ISI.
1 Turn on SSC othe BERTScope te0.5.

4. Calibrate TJto 600mUI +/ - 5% using SJ_Fed asCalibration Knob:

1 Measure TJ at TP3_EQ.

1 UseFixed RJ as the Tiethod by fixing the RIn the DPOJET Preferenceenu to be
RJmeasured in Step7 from TPL

1 TJ=DJ+ 12*RJ; where Rlhe fixed value measured int&p 7 from TP1 This can be
done by wsing TJ measurement ithe DPOJET with the Fixed RRIeference setting
selected.

5. Repeat Step 4 to achieve00mUI +/ - 5% for 2MHz, 10MHz, and 20MHz.

6. Calibrate Eye Height to 50mV -0%, +5% by usingthe BERT A I BAAditdde Knob at
each SJ_Sweep Frequendyleasure Eye Height.

7. Measure or calibrateCrosstalk usingthe BERTScope Quarter Rte Clock Methodas the
crosstalk sourceas follows:

1 Connect the crosstalk source to the fixture and scope as shownRigure 42.
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1 Set the Clock Output o the BERTScope to +4 at 8.1GHHis represents a Quarter
rate clock; 1100 (D24.3 HBR3 Pattern) fronthe BERTScope Clock output.
1 Calibratethe Amplitude of the crosstalk signal to500mV pk-pk at TP3.

8. Save the BERTScope configuration file for each SJ_Swsteessed Eye.

9.1.3 DUT Test Setup and Procedure (at TP3)

The following figure shows the conceptual setugor testing the DUT at TP3vhich follows up
from the previous TP3 calibration setup

DisplayPort Alt
Mode Control
(for USB-C)

SMA ®
Pair Cables N /

=\

Matched

DP Sink or 2+2
Adapter

DUT

DisplayPort Plug
Test Adapter
(DP, mDP, or USB-C)

pall =

Controller

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

. (6 or 8dB
s Splitter TTC  Atten. (6 or 8dB) BertSc ope
1St po——
2 ®
2)
a = oy | | |
/ - 0 0=0—0~-0-0- 0— m: =] o
Matched . 2 A = - it - sl | -
SPMA ;c‘ ;: \ 26;:- © Granite River Labs, 2016
arr
Blocks 60ps TTC Atten.
FGURE43. HBR3CONCEPTUAISETUP FOR P3DUT TEST
1. &80T 1 OEA DOAOGETI 0O 400 AAI EAOAOEIT OAOGODR AEO
i 2AAAPOAAI Aq AAI EAOCAOETT AAAPOAO AT A AT1T1TAAO
2. Recall the BERTScope setup for SJ_Sweep Stressed Eye at 100MHz.
" 23 MB) ZB 8 13)0.540A0 * OEAA Q -1/) 2A08 p81wUL

E ' OATEOCRAo28O®AO , AAO 0AQH Fw



Tektronix
AAREOQOOI TED 2%223A#DAOT 1 A0 -1) $EODPI AUDDAOIOAAOA

6.
7.

3. Attachthe Stressed Eye Signal to Lar@of the DUT.
4,
5. Testthe DUTusingthe AUX/SBU Controlleras follows:

If the DUT is a USB Typ€ Sink, initiate the DP Alt Mode.

T )1 EOEAOA OEA Aide®BDAAUSHTYypESINk | AAS E £

1 Verify the Frequency Lak.

1 Verify the Symbol Lock

1 Inject Errors andverify the correct amount of errors is being detectedusingthe TPS4
Signal.

1 Test BERat the duration specifiedin the CTS

Repeat Ste® for 2MHz, 10MHz, and 20MHz SJ_Sweep Frequencies.
For a 4Lane DUT, epeat Steps3to 6 for Lanes 1, 2, and 3

9.1.4 Calibration Procedure at TP2

If running calibration at TP2, perform the following steps:

1.

2.

3.
4.

Calibrate to the ISiarget value (120muUl) at TP2(with CTLE applied)as specifiedin the
DP1.4 and DP Over Typ€ CTS.

Calibrate to the target Eye Height(170mV) at TP2_CTLEin a similar way asdescribedin the
previous TP3 calibration.

Substitute the TP2 CTLHSI value for TP3_EQ to obtain thénal calibrated signal.
Capturethe TP2 Eye Diagram to be included ithe test report.

Notes:

1 TheTP2 Eye Diagram is captured usinige same CDR/JH function as at TP3_EQ with
CTLE applied.

1 The final Eye Height at TP2 established by TP34 Eye Height Calibration.

‘E
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9.2 HBR2, HBR, and RBRSink Calibration/Test Setup

The following methodology describes how to calibrate the stressed impairment®r HBR2,
HBR, and RBRer the PHYCTSusing the DisplayPort standard configuration at TP1 and
TP3/TP3_EQ The detailed exampleshown is for HBR2.

RBR calibration is verysimilar to HBR/HBR?2 cdibration except that RBRcalibration is done at
TP3 instead of TP3_EQ
9.2.1 Calibration Setup and Procedure

The following diagrans showthe conceptual setupat TP1 and TP3/TP3_EQ@s described in the
CTS.

Oscilloscope

8 = .
Chi-Ch3
BertScope
Matched ILIL : ) ,--} @
SMA | . i
Pair r[ A 3 :
Il = ) !
/d:::\ . I- =

// :/E s:-;”:mmo@_@-_-"én — 0

2ea. 2ea. :
bC be LI © Granite River Labs, 2016
Blocks B0ps TTC Arten.

FIGURE44. CONCEPTUAICALIBRATIONSETUPAT TP1
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Oscilloscope

4 ea.

LI ]
DisplayPort Alt  SMA {-f % i
el Mode Control  Adapters Direct Connect 73 3 1
Matche (for USB-C) Fixture or Short Cables (L
SMA ® [
Pair Cables s, / : : : :
p— N S
f s | : 1
2R ;. _— ¥
e '} "'_T— | (]
. ) — 4
™ ]
. -]
|Il
DisplayPort Plug 8
Green (Aux) Test Adapter Test Adapter of 5:;
i (DP, mDP, or USB-C) Same type as Plug Term.
AUX/SBU
Controller
2ea. 2 ea.
+3RF  150ps 2ea. )
splitter TTC  Atten. (6 or 8dB
" BertScope

FIGUREA5. CONCEPTUAICALIBRATIONSETUPAT TP3/TP3_EQ STANDARDCONNECTION

1. Set up the equipment for TP1 calibrationTurn on the BERTScopand apply Differential
amplitude and AC coupling(Note: Useattenuatorsto maintain thelarge amplitudegenerated
from the BERTScopg

1 Ensurethat pre-calibration/ test procedure have been performed fothe BERTScope and
Oscilloscopeas describedin Section5.1.
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1 Onthe BERTScopgoto View > Geneator and make sure the Outputs On/Offs set to
Off while making connections.

1 Connectthe DATAoutputs of the BERTScopelirectly to the Scope bannels.
1 Set upthe BERI'Scope as follows:
RBR HBR HBR2
BERTScopeView > Generator: BERTScopeView > Generator BERTScopeView > Generator
A Synthesizer: 1,620.00MHz A Synthesizer: 2,700.00MHz A Synthesizer: 5,400.00MHz
A DATA+: Ampl = 200mV A DATA+: Ampl =300mV A DATA+: Ampl=700mV
(400mV Differential). (600mV Differential). (1.4V Differential).
DATA:: Linked to DATA+. DATA:-: Linked to DATA®+. DATA:-: Linked to DATA®+.
A Outputs On/Off: On A Outputs On/Off On A Outputs On/Off On

2. Perform Rj(rms) calibration at TP1 Apply theD24.3user pattern and set constant clockfor
JMD

Initialization of BERTScope for Jitter Composition

a) Onthe BERTScope, enablkend setall jitter te rms to zero beforecalibrating each term

independently.
1 For HBR2 only, slectHIGH FREQ SINE JITTER shown below:
B, 129.196.37.72 - Remote Desktop Connection T T | e
—— s e —
| STRESSED EYE v
STRESSED CLOCK
SYNTHESIZER 2220 ) 4 x
5,400.00 MHz | \l/-klj
I - ;
SINE
I LF HF
y JITTER GEN
i ouTPUT
SSC/PM | Disabled RMTENT
~ / DATA
Disablzd  PCI-E P — Bk o _>
’ JITTER
LFR] Disabled II
. r55C Disabled
EXTLF iz
JTTER IN JITITER -% : :
i - RANDDM e —— SINE |
Disabled  ITIER \—\ FZ2Jis Unavailable INTERFERENCE
Disablzd + —\ID.D ST Dtz
'HIGH FREQ | I—
_ SINEITTER =+
Al 10,0 %L Help on High Frequency Sine Titter?
; Freq: 200,00 M EEoy
EXTHE Amplitude {100 %UI) ...
JITTER IN Frequency (200,00 MHz) ... Mo Configuration
Cisabled Type (Sine Jitker) Help on BIUJ Type?
v Enabled BUJPREST =
Gen: User 5,400.00 Mhitfs e USEr 400, D0 OIS 5 Sine Jitker === || Local

FIGURE46. SELECTINGHIGHFREQUENCSNE JTTER
1 Setthe HIGH FREGINE JITTERequencyto 200MHz andamplitude to 0% UI.
1 Turn on SINE JITTER and séte frequency to 10MHz and mplitude to 0% UI.
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1 Turn on RANDOM JITTER (1.5MHz to 100MHz) asdt the anplitude to 0%.
Note: k will default to Intrinsic Limit.

[stRessepeve -

!w — 9 |
# Ampl: 0.0 %1
Cisable

A

Freq: 10,00 MHz

LFR] Disabled
55 Disabled

Disabled Disabled

Inkrinsic Limit (.2 %I

o
1.5MHz - 100MHz )?}'\6'2 ol
Ampl: 0.0 %UI @
Freq: 200,00 MHz
i . GEN DATA
Q EATTERN Mo Configuration

HBR2_Compliance_

BER.: Mo Sync iﬁil || Local

Disabled

 Gen: User 5,400.00 Mhitfs _'| Det: Unstable Clock |

FGUREA7.INITIALIJTTERSETUP

Random Jitter Calibration:

b) Onthe BERTScope, select View > Generator. Select the User Pattern and import the
D24-3_Clock.ranpattern file.

5,400.00 MHz |—‘ CLock +
: Offs: O my

. y ampl: 2.0
E% CLOCK - )
EXTERNAL Linked to Clock{+)

CLOCK

50 Ohms AC

PATTERN | Offs: O my
START Ampl: 500 my

Micahlerd

Help on User Patterns?

Load User File Pattern (User) »

v Track Det User Pattern User Pattern »

EER: No Sync | E |] Local

I pata-  TT

inked to Datal+)

Help on Generator?

i| Gen: User 5,400.00 Mbit/s | Det: Unstable Clock ]

FIGURE48. BERT®0PED24-3 QL OCKRAMPATTERN
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c) Onthe BERTScope, select View > Stressed Eye > Random Jitter

[emesseoee -
- - STRESSED CLOCK
SYNTHESIZER |2FET x x
5,400,00 MHz \*/_kr/
LF HF
SSC/PM Ampl; 0.0 %UI
Freq: 10,00 MHz
Disabled S
LFR] Disablzd
: 1550 Disabled
Q
Disabled 5 — Disabled
Arnpl: 22.0 %L1 Disabled
1.5MHz - 100MHz + '\ZZ‘D e
+
Ampl: 0.0 %:UL /
Freq: 200,00 MHz
. GEN DATA
Q w Mo Configuration
Disabled 11110000.RAM
»-— n
© | Gen: User 5,400.00 Mbitfs Det: Unstable Clock BER: Mo Sync Local

FGURE49. BERTSOPERIADIJUSTMENT

d) On the $opeDPOJET (Jitter and Eye Tools SWalibrate Random Jitterfor the
desired data rate using the following setup files:

C\ TekApplication§ DPOJEVSetup$ DisplayPort HBR2_RjPj.set
C\TekApplication§ DPOJEVSetups DisplayPort HBR_RjPj.set
C\ TekApplication§ DPOJEVSetups DisplayPort RBR_RjPj.set

e) Adjust Rj on the BER Scope user interface while usinghe Singlefunction on the
DPOJETBW until Rj is calibrated to the followingarget values:

1 RBR:8.1mUI RMS
1 HBR:13.5mUl RMS
1 HBR2:16.7mUI RMS, 200mUI pk-pk (16.7 RMS x 12.0)
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12638mUN 0.000001  -1.2638mul 1 0.0000U1  0.0000U1
14629001 0000001  14629ul0  14629uld  0.0000U1 1 0.0000U1  0.0000U1
@ 21452mV 00000V 21462mV  21462mV 00000V 1 0.0000V  0.0000V
@ PJ1, Math2 £7835mn 0.0000U1 87395mUI  B.7895mUI  0.0000U1 1 0.0000U1  0.0000U1
@ WIGh@BER1, Math? 80632miN 0.0000U1  806.32mUI  806.32mUI  0.0000U1 1 0.0000U1  0.0000U1

FIGURES0. HBR2RIMEASUREMENEXAMPLE
Note: TheRjvalue in this example imeasured at 16.4mUl.

f) Record the calibrated value for Rj.
g) Return the Rj value on the BERTScope to zegffdote: Intrinsic Jitter Limit will be
displayed) The value will be returned to theabove calibrated value in Step .7

3. Perform calibration for Sdixepat TP1for HBR2 only. Apply the D24.3 user pattern and set
constant clock for JIMD.

a) SettheHIGH FREQ SINE JITTHERquency to 200MHz and amplitude to 10% UI.

[STRESSED EVE M
SYNTHESIZER |-TPP™ x x
5,400.,00 MHz \T/_K'T/
LF

HF
SSC/PM &rmpl: 0,0 %L1
Freq: 10,00 MHz

e

Disabled

STRESSED CLOCK

LFR1 Disabled

r55C Disabled

+

Disabled
Intrinsic Limit (6.2 %0} + Disabled
Hz - 100MH \

—\15.? “fallI
o
Ampl: 9.5 %1
Freq: 200,00 MHz
GEN DATA
‘ PATTERN / Mo Configuration

11110000.RAM

_Disab_led_ B
Gen: User 5,400,00 Mbitfs Det: Unstable Clock EER: Mo Sync ..Iﬁ:l | Local
FIGURES1. BERT®0OPES $1xepDADJUSTMENEXAMPLE FORIBR2
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FIGURES2. HBR2S 31xeDMEASUREMENEXAMPLE(NOT SHOWINGTARGET80MUI)

b) On the Scope DPIET (Jitter and Eye Tools SW), use thlBR2_RjPj.sa&onfiguration

to calibrate the Sinusoidal Jitter.

c) Adjustthe HIGH FREQ SINE JITTERg@itude on the BERTScop#&hile usingthe
Singlefunction on the DPOJET SWd calibrate Pjto the following target values:

d)

1 RBRINA
1 HBR:NA
1 HBR2:80muUl

Std Dev Max

| 16207miN | 000000 | 18207mU1 | 1820

6.2427Tmn  0.00000 6.242TmUn 6.2427Tm\ 0.0000U1 1
200008  93886mU1  93888mU  0.0000U1 1 0000001 0.000001
0.0000U1 0.0000U1 0.0000U1 1 0.0000U 0.0000U1
v 208.90mV 208.90mV 0.0000V i 0.0000v 0.0000v
i 103.77mut 103.77mu 0.0000U1 1 0.0000U1 0.0000u1
ol 832.77Tmn 832.77Tm 0.0000U 1 0.000000 0.000001

ifar =

o W 2 2
&) PJ1. Math2 103.77m

Record the calibrated value for Sken

e) Return the HIGH FREQ SINE JITTER &abn the BERTScope to zero. Thalue will

be returned to the above calibrated value in Step .7

4. Perform calibration for S$weerfor each frequency at P1. Set constant clock for JMD.

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

Frequency (SJ) TJ IS1 RJdims Approximate SJ
(MHz) (muUl) (mul) (mUI) (mul)
2 1648 570 81 981
10 778 111
20 747 80
a. See DP I 4a, Figure 3-31.
b. This table does not account for crosstalk-injected jitter.
"2 @) ZHB3 8 B0.540A0 ' OEAA O -1/) 2 Abs
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Table 4-11: HBR TP3_EQ Jitter Component Settings?®

Frequency (SJ) ) I1S1 RJims Approximate
(MHz) {mUI) (mUI) {mUl) SJsweep
{mul1)
2 1227 161 135 904
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 ISI Rdims Approximate SJrixeD Crosstalk?
(8J) (mU1) (mU1) (mui) SJsweep at 297MHz {mu1)
(MHz) (mu1) (mUl)
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.

FIGURES3. JTTERCOMPONENTETTINGFROMCTS
a) Onthe BERTScope, turn on SINE JITTER.

[STREssEDEVE T -

+0
SYNTHESIZER |——trl

5,400.00 MHz I

SSC/PM Arnpl: 10,3 %%UI
Freq: 10,00 MHz

STRESSED CLOCK

Dizable

'l'J
L—¢

LFR] Disabled

r55C Disabled

!

Disabled

ot

Disabled

E'

Inkrinsic Limit (6,2 UL} Disabled

1.5MHz - 100MHz

+ —\6.2 “alI
+
GEN DATA

t PATTERN /™

11110000.RAM

Ampl: 0,0 %11

Freq: 200,00 MHz

Mo Configuration

!

Disabled

o Gen: User 5,400.00 Mhit/s Det: Unstable Clock EER: Mo Sync

FIGURES4. BERTSOPES $weerADJUSTMENT

b) Adjustthe SINE JITER anplitude on the BERTScop#hile using the Singlefunction
on the DPOJET SWo calibrate Pj tothe target values.
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File | Edit | Vertical | Digital | HoriztAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze

) DPOJET Plots

150m!
100m'
somv

-100mY!

-150m!

Description Mean

” (35
E | & RJ_B51, Math2
[+ DJ-B51, Math2

[# DDJ1, Math2

(+] Height1, Math2

7.4727mUl  0.0000UI
102.19mUl  0.0000UI
0.0000UI
207.17mV _ 0.0000V

| 2 BT &

Height1: Eye Diagram

utiities | Heip [T

View Details

Std Dev Max
7.A727TmUl
102.19mUl
0.0000UI
207.17mV

7.A727TmUl
102.19muUl
0.0000UI

207A7mV

0.0000U1
0.0000U1
0.0000U1
0.0000V

0.0000UI

{ piots. )| & PJ1, Math2

118.18mUl Iﬂ‘ﬂﬂﬂﬂul

118.18mUl 118.18muUl 0.0000U1

(+ Width@BER1, Math2 813.49muUl 0.0000UI

813.49mul 813.49muUl 0.0000U1

FIGURES5. HBR2S 3weerMEASUREMENTEXAMPLE
Note: In this example, PJ is measured at 118.2muUlI.

5. Set up the equipment for TP3 calibrationMeasure the ISl at TP3_EQ to the target ISI vatue
specifiedin the CTS for HBR or HBR2 respectively. Apply the PRBS7 test pattern for HBR or
CP252 for HBR2. Set the clock recovery of the JMD to 2nd Order as describethenCTS.
For RBR, apply the PRBS?7 test pattern and calibrate the ISI at MABhout equalization.

Note: Ensure that adequate I1SI at TP3_EQ (for HBR and HBR2) or TP3 (for RBR)ievadhy
the ISI generatorbeing useds required in the CTS.

Population Max-cc

Min-cc

0.0000UI
0.0000UI
0.0000UI
0.0000V
0.0000UI
0.0000UI

0.0000UI
0.0000UI
0.0000UI
0.0000V
0.0000UI
0.0000UI

Note:Actual I1SI calibration results may vary depending on cables and adapters uséie

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.

RBRISI Procedure

HBR ISI Procedure

HBR2 ISI Procedure

On BERTScope ¥iew > Generator
A Generator: Patern = PRBS7
A Outputs On/Off On

On Scope:

On BERTScope ¥iew >Generator:
A Generator: Pattern =PRBS7
A Outputs On/Off. On

On Scope

On BERTScope ¥iew >Generator:

A Generator:Pattern =User.
User File =
Displayport/HBR2_Complia
nce 2520bits_Patternl.ram
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A Recall DPOJET setup file to A Recall DPOJET setup file to A Outputs On/Off: On
make DDJ measurements: apply TP3_EQ filter and On Scope
<C\TekApplication§ DPOJE make DDJneasurements:
T\ Setup$DisplayPort RBR_ <C\ TekApplication§ DPOJE A Recal DPOJET setup file to
PLL_Eye.set T\ Setup$ DisplayPort HBR_ apply TP3_EQ filter and
< . PLL_Eye.set> make DDJneasurements:
A gif\;)liET Sequenceent: A DPOJET Sequerenenu: <C\ TekAppIicationS DPOJE
‘ Single T\ Setup$ DisplayPort HBR
A Measure ISI 570mUlI +/ - 2_PLL_Eye.set>
’ 5% A EI;/(I)/eoasureISI— 161muUl +/ - A DPOJET Sequenceenu:
A Capture and save scope ) Single
screenshot forcompliance A Capture and save scope < _
records screenshot forcompliance A g/(l)/eoasureISI =220muUt +/-
records
A Capture and save scope
screenshot for compliance
records

Linked to Data(+)

GEN
TRIGGER

Pattern Cycle

iIGen:UserS,m.mmtls "IDet: Unstable Clock ~|BER:NoSyn|:

FIGURES6. BERTE&0OPEHBR2ISI SETUPEXAMPLE

AA O -1) 2A08 p81wUL
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File | Edt | Verti

) DPOJET Plots

View

Descrintion Mean d Dev Max Min PP Population Max-cc Min-cc
1+ TIE1, Math2 -10.634ull 39.842mUl 139.33mUI -157.27mul 296.60mUl 639069 250.59mUl -263.15mul
(=) TJ@BER1, Math2 313.26mUl  0.0000U1I  313.26mUl 313.26muUl 0.0000U1 1 0.0000U1  0.0000UI
(*) PJ1, Math2 4.7358mUl  0.0000UI  4.7358BmUl 4.7358muUl 0.0000U1 0.0000U1  0.0000UI
() RJ-061, Math2 9.0212muUl  0.0000U1  8.0212mUI 9.0212muUl 0.0000U1 0.0000U1  0.0000UI
(2 DJ-G61, Math2 210.30muUl 0.0000U1 210.30mul 210.30mul 0.0000U1 0.0000U1 0.0000U1
(=) Height1, Math2 156.19mV  0.0000v 156.19mv 156.19mv 0.0000v 0.0000v 0.0000v
(+) Width@BER1, Math2 686.74mUl 0.0000UI  686.74mUl 686.74muUl 0.0000U1 0.0000U1  0.0000UI

FGURES7.HBR2ISIMEASUREMENEXAMPLE

Note: The ISl value in this example is measured at 217muUI. It is recommended to capture and save
the screenshot of the scopeeasurement 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 CH2h3 function and Equalization.

6. On the BERBcopemake sure thatthe test patternis setto PRBS{for RBR and HBIRor
CP2520(for HBR2) from the previous step In case the pattern has been changed,-select
as follows:

a) For HBR2, select the User Pattern and impoHBR2_Compliance_2520bits_Pattenrsim
from the DisplayPort folder. For HBRand RBR select PRBS7 from the Pattern menu.
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FGURES8. HBR2COMPLIANCEEYEPATTERNSETUPEXAMPLE

Sy

400.00 MHz

Offs: 0 my

B =]
Disable: DELAY

0.0ps
EXTERNAL
CLOCK P—

50 Ohms AC

PATTERN
START R

Disabled

|

PAGESEL

Off

Mode: Off

Pattern Cycle

Ampl: 2.0V

— |
=2
—_ |
+50
J SI.IB-RM‘E/ Linked to Clock{+)
4

Offs: O my
Ampl: SO0 mY

Linked to Data(+)

CLOCK +

CLOCK -

~| Gen: User 5,400.00 Mbitfs Det:

: Unstable Clock

| BER: No Sync

S

7. On the BERTScope, enable ISI, Rx&J Sdweer and SSC.

a) ISl is achievedn Step 5
b) Select View > Stressed Eye:

1 Return the Ampl of RJ (RANDOM JITTER)ttee value calibrated in Step 2

1 For HBR2, return the Ampl of Skep(HIGH FREQ SINE JITTER) the value
calibrated in Step 3

1 Turn on S3weer(SINEJITTER) as calibrated in Step.4
9 Turn on SSC with 3KHz frequency and 5000ppm with a triangle profile.

[sTREsseD EVE -

. STRESSED CLOCK

 — 0
SYNTHESIZER |—iEEl

5,400.00 MHz

"sscfpwi

55C Freq: 30,00 kKH:
S5C Devn: 5,000 gp,

ampl 10,3 %601
Freg: 10.00 MHz

LFR] Disablzd
rS5C Disabled

N\

X%

&

+

r
Ly

Arnpl: 22,0 %U1
1.5MHz - 100MHz

Ampl: 9.5 %L1

Disabled

+ 31.5 %L1
SN\

Freq: 200,00 MHz

Unswailable whils R1+ BUJ > 34,3 %0UI

GEN DATA
PATTERN

HBR2_Compliance_

Disabled

Mo Configuration

o Gen: User 5,386.50 Mhitfs Det:

Unstahle Clock

BER: N Sync

FIGURES9. ALL STRESSEENABLEDEXCEPTCROSSALKFORHBR?2

8. Perform calibration at TP3_EQ for the BERTScope Amplitude &ach the target Eye Height
of 160mV for HBR or 100.0mV without crosstalk for HBR2. Set the™ order clock recovery
function for JMD as described ithe DPspecification.
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a)

b)

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

C\TekApplication§ DPOJEVSetups$ DisplayPort HBR2_PLL_Eye.set
C\TekApplication§ DPOJEVSetups$ DisplayPort HBR_PLL_Eye.set
C\TekApplication§ DPOJEVSetups$ DisplayPort RBR_PLL_Eye.set

Select View > Generatoon the BERTScope and adjutte DATA+ Amplitudewhile using
the Singlefunction on the DPOJET SW6 measurethe EyeHeightto the following target
values

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

Note: To achieve a repeatable Eye Opening measuremegture a minimum of2mul
with the JMD. Measure the vertical Eyeelijht asdescribedn the CTS

SYNTHESIZER |+0 ppm
5,400.00 MHz 5,386.50 MHz

SSC/PM | | |

| GENERATOR

CLOCK +

5 Offs; OmY
= Arnpl: 500 mY
|
-4
CLOCK -

Linked to Clocki+)

] DATA+ 1T
_ Offs: 0 mY
Ampl: S50 mYy

M— I{) pata- YT

55C Freq: 30.00 KHz
55C Dewn: 5,000 pprn

EXTERNAL
CLOCK

DELAY
0.0 ps

SUB-RATE
| S
GENERATOR
Patkern: User

File: HERZ _Compliance_
Words: 315 —

- Kl
—_—

50 Ohms AC

ERROR INJECT
PATTERN Mode: CFF

START

Disabled

_—’
T | — Linked to Datal+)
PAGESEL TRIGGER
Off Fattern Cycle
Gen: User 5,386,.50 Mhitfs Det: Lnstable Clock EER: Mo Synic = Local
FGUREGOD. HBR2EYEHEIGHTADJUSTMENEXAMPLE
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File | Edi | Vertical | Digital | Horiz?Acq | Trig | Di

B DPOJET Plots

Description Mean Std Dev

[+ TIE1, Math2 128.35uUl  132.86mul
() TJ@BER1, Math2 1.198201 0.0000UI
(2] PJ1, Math2 618.22mUl  0.0000UI
(# RJ-551, Math2 58.955mUI  0.0000UI
(+) DJ-551, Math2 541.91mUl 0.0000UI

(%) Height1, Math2 99.941mV ) 0.0000V

(% Width@BER1, Math2 0.0000UI 0.0000U1

VATH2 ¥ |l s

Max

379.02mul
1.1982u1

618.22muUl
58.955mUl
541.91mul
99.941mV
‘0.0000U1

Min PP
| 226.30mul__| 0.000001 |

-405.88mul
1.198201
618.22mul
58.955mUI
541.91mul
99.941mV
0.0000U1

784.90mUI 637474
0.0000UI 1
0.0000U1

0.0000U1

0.0000U1

0.0000V

0.0000U1

FIGUrREG1. HBR2EYEHEIGHTMEASUREMENEXAMPLE

Deaie v ceapana)
Population Max-cc

[ oooou | ooooour |

250.78mul -279.18mUl

0.0000U1
0.0000U1
0.0000U1
0.0000U1
0.0000V
0.0000U1

Min-cc

0.0000UI
0.0000U1
0.0000U1
0.0000u1
0.0000V
0.0000U1

On the Scope, apply a nephase aligned crosstdl aggressor signal taCh2Ch4for all data
rates. Use the D24.3 pattern and set the Differential amplitude to 800mV for the crosstalk
signal. Adjust the crosstalk signalAmplitude to reach thetarget value for the appropiiate
link rate.

Note: The Edge ate of the crosstalk signal is set ttb30ps (20/80) measured at TP3

Note: Crosstalk amplitudes dependent orthe receptacle fixturebeing used Refer tahe
respective manufacturefor details.

a) Select View > Generator on the BERTScope and adjust the CLOAMNplitude while
using the Single function on the DPOJET SW to measure CyclkPRko the following
target values:

1
1
1

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

‘E

O

T EOAp2EOAO |, A
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| GENERATOR \"Hﬁ?uFF EE ¢ s.-..?eh (J 2% &) .
...... — ‘ View

SYNTHESIZER | +0 ppm
Back

sy 5,386.50 MHz FLocK+
| &
_I_) = gffsl 08 B"uv v
. (218 m
SSC/PM | | m
J - |o '
55C Freq: 30.00 KHz DELAY | & — __/
S5C Devn: 5,000 ppri 0.0ps | L
SUB-RATE Linkad to Clock{+)
EXTERNAL -

cock o #

—I—‘ ;/
K_/ — =5
50 Ohims AC Print

GENERATOR

DATA +
Pattern: User ERROR INJECT k s E :
File: HERZ _Compliance: o
PATTERN = - Mode: OFf Offs: 0 mi Con
START tiords: 315 — Al 580 mi fig
Help

Disabled
L & o DATA - E E
— S—

EXTERNAL I GEN Linked to Diatai+)
PAGESEL TRIGGER l

QFf Pattern Cycle

Gen: User 5,386.50 Mhbit/s Det: Unstable Clock BER: Mo Sync Local

FIGUREG2. HBR2EYEHEIGHTMEASUREMENT WH CROSSTALKADJWSTMENT

File | Edit | Verlical | Digital | HoriziAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help | n

T

| u(\ i |
)M \J/ \d '\ w; kl LJ \h \J |

| @ 37.0mV 2.0n: | |ﬂj-1a.0mv 2.0ns/div 50.06S/s  20.0ps/pt

:”| I r'%\ I
i
| \ /

T
1 acqs

Jitter and Eye Diagram Analysis Tools

View Details

R
i Std Dev Max i : Population Max-cc Min-cc
nfigure,

FIGUREG3. HBR2CROSSTALMMEASUREMENT
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9.2.2 DUT Test Setup and Procedure

The following diagramshows thetypical setupfor testing the DUT!
OEGA @

j ol 6cq OUPA AAADPOAO &EOI I
adapter to the DUT for testing.

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

|
DisplayPort Plug
Test Adapter
(DP, mDP, or USB-C)

reen (Aux)

AUX/SBU
Controller

2 ea. 2 ea.
+3RF 150ps 2 ea.
Splitter TTC  Atten. (6 or 8dB)

Variable

DP Sink or 2+2
Adapter
DUT

BertScope

ISt

0 0=0-0-0-6- 06— m: =]

@

)
D,
A = - ‘
i3 i I : i)
Matched //

SMA 2ea o 2ea.
Pair bC 68
Blocks 60psTTC Atten

FIGUREG4. TYPICALDUTTESTSETUP
Test the DUT for each frequency as follows:

© Granite River Labs, 2016

1. Verify Frequency Lock usinghe D10.2clock pattern for each data rate.

2. Verify Symbol Lok usingthe Symbol Lock patern for each data rate and each frequency.

3. Inject Errors with the PRBS7 pattern (for RBR and HBR) @P2520Compliance Eye Pattern
(for HBR2) and confirm the correct amount of errors is being detected.

4. Test theDUTat each datarate and duration as described in Table 8 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 1011 100 HBR3 13 +350ppm
HBR2 19
HBR 37
RBR 62

20 10l 100 HBR3 13 0
HBR2 19
HER 37
RBR 62

100 10il 100 HBR3 13 0
HBER2 19
HBR 37

a. To evaluate, the number of bits shall be multiplied by the unit interval (UI) in picoseconds
(e.g.. for HBR, 10" bits at HBR = 370ps/UI x 101 UT = 37 seconds).
FIGUREGS. TABLE OFTESTTIMESFOREACHLINK RATEPERCTS
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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 K&onix website

and install on the PC.

2. When installed successfullyppen the OpenChoice Instrument Managepplication.

GRL - Automated Test Solutions

'dlj Notepad

TekScope

Tek_Local_Admin

Documents

" Windows Explorer
4 Pictures
'@ Internet Explorer 3
Music

E Launch DisplayPort AUX Control
Games

E TeamViewer 10 _
Computer

USB 3.0 Receiver Testing

Control Panel
g pa : :
-,.*_\:',ﬁ Paint g Devices and Printers

B CLE100O Default Programs

VISA
‘E OpenChoice Instrurnent Manager | Help and Support

»  AllPrograms

i

Ba

(TSearc programs and e ?

c

Tek

FIGUREG6. OPENCHOICEINSTRUMENTMANAGER N STARTMENU
The left0) T OO0 QI Adndhédperiztioiclistrunent Managerwill displa

connected instrument8 4 EA  £O01T AOCEI T Al AOOOI
O0) 1 0000iUpdat® Bedtad Criterid h
used to detect the Scope in case it does not initially aBpA O OT AAO 0O) 1

0) 1 660061 AT O

T O
)

a) O) 1 0000IUAdEI® d, BAGfkh e iBsirumént list andlocate new
instruments connected tothe PC.

b) CBearch Criteridd d  3tddorfigui@ the instrument search function.

c) O) 1 6000I

AT O )toudelaGuppatid mipgranfingd 1AnQuage to send a query
to identify the selected instrument
d) (Propertiesdo electto display and viewthe selected instrumentproperties.
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OpenChoice Instrurment Manager E' =]

File Edit Help

Instruments Applications and Utilities

el GPIBS:-1--INSTR OpenChoice Call Monitor
Eockel| TCPIP--192.168.0.39::23::SOCKET OpenChoice Talker Liste._.
LUSE | USB::0x0699::0x0345::C022203::INSTR

4 | mn

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

Instrument List Instrument
Update Identify. ..

Start Applicatio..n or Utility

Search Criteria.. Properties.

Tektronix

FIGUREG 7. OPENCHOICEINSTRUMENTVMIANAGERMIENU

If connecting theTektronix Scopetothe POEA 53" h OA1 AAO OEA O3AA

AT 600A OEAO 53" AITTTAAOEIT EO Al ApdatdAh AT A C)f
AOT1 AOET 18 7EAT OEA 3ATPA APPAAOO 11 OEA YT O
0)1 OO0OCOIRAEWs )ABNTHOOEI 18 4EEO xEI1l AEODPI AU OEA
T AA AAOAAOAA8 3A1 AAO OEA O0O01I PAOOEAOGS A&OT A0l
If connecting theTektronix Scope to the P@ia LAN, the Scope IP address must be pre

determined beforehand3 4 EAT OA1 AAO OEA O3AAOAE #OEOAOEA
connection is enabled and type in the Scope IP address. When the Scope shows up in the list,

OAI AAO EO A 11T xAA AU O3AAOAES68 4EA 3A1I PA OEI
SelectitAT A AAAAOO OEA O)1 00001 AT O ) AAT OEAUSs AOT A
I O AAO AO xAl1 AO OEA 0001 PAOOEAOGS A&AO1T AOET 1T

On the Equipment Setup page of th=e GRlisplayPort 1.4 SinkTest Application, type inthe
Scopeaddresse T O1 OEA OIf thed\GREDG ey PorEE4ASiNiT &8st Application is
installed on the Tektronix Scope, ensure the Scope is connected via GPIB and type in the

*0)" T AOxT OE AAAOAOQN )AI3G 2@BA)pE RDER 0)2the g0 £O

PC to control the Scope, type in the Scope IP address, for example A

O4#0)0mnddpwecs8poysnd8ppmnddgEl 0O0ndd) . 342068 .1 OA «
' 23 B) ZHB 8 IB)0.50A0 ' OEAA O -1/) 2A08 p81UL
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11 Appendix C: Artek CLELOOO-AZ2 Installation

11.1 Instal | ISI Generator Driver

If using the Artek CLE100GAZ2 for Variable ISI Calibration, follow these steps to install the ISI
generator driver before selectingit as an ISI channel in the GRL software

1. Connect the CLE100\2 to a controller PC using a USB 2.@ble.
2. Turn on the front panel power switch on the CLE1006A2.

3. Right-click on My Computer > Manage > Device Manager. If no software for the CLEOOO-

¢ EAO AAAT ET OOAIT AAR Ul O I OAA A OA
A« Computer Management { == g i
File Action View Help
e« 2@ HE &
;5; Computer Management (Locali 4& goliad12MLK-PC Actions
4 [f} System Tools 2§ Batteries P o i
(D Task Scheduler € Bluetooth Radios
£ Event Viewer /8 Computer More Actions 4
12| Shared Folders 1 Disk drives
# Local Users and Groups| & Display adapters
(%) Performance 9,:; Human Interface Devices
=4 Device Manager i Imaging devices
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FIGUREGS. DEVICEMANAGERNINDOW

4. To install the CLE1000A2, go tohttp://www.aceunitech.com/support.html and download

the Control Softwarepackage for the CLE1000.

Unpack the CLE1000 Softwarezip file.
Install the CLE1000 Driver:

o 01

a) In Device Manager, rightclick on CLE1000> Update Driver .

b) SelectBrowse My Computer for Driver from Windows dialog. Sed-igure 69.
c) Browse to the root directory of the unzipped CLE1000 Softwaréolder.
d) ClickNext.You will be asked to confirm your request to install a driver. Seléigure 70.

e) ClicklInstall . The driver software will complete the installation.
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7. Once installation has completedthe CLE1000 should appear ilbevice Managelas shownin

Figure 71.

==

@ I Update Driver Software - CLE1I000

Browse for driver software on your computer

Search for driver software in this location:

\Users\goliad 12 MLK\Desktop\CLI

G & ‘ Browse...

[l 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.

FIGUREG9. UPDATEDRIVERWINDOW

W o Update Driver Software - Variable ISI Channel (COM3)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
(53] Windows Security [ < Variable ISI Channel
Would you like to install this device software?
Name: Artek Inc. Ports (COM & LPT)
=3 Publisher: Artek Inc.
(
[] Always trust software from "Artek Inc.”. Install Don't Install
‘l' You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

FIGURE70. WINDOWSSECURITWVINDOWAND CONFIRMATIONNINDOW
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FIGURE7 1. DEVICEMANAGERVINDOWAFTERINSTALLATION

The CLHOOQO software driver is now installed and the CLE100A2 can now be selectedbr use
remotely using the GRL software

11.2 Install CLE1000 GUI

It may also be useful to install the CLE)00 GUI, so that the ISI channel can also be contralle
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 tave manual control.

r- Variable ISI Channel Controller —— = “5!
” -
£\ ARTEK INC.
1SI MAGNITUDE 58.0 %
0% 50% 100%
Com port no. Close

for CLE1000 Version 1.0.0

S

FIGURE72. CLE1000GUI
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12 Appendix D: AUX Controller Driver Installation

12.1

Install Tektronix DP -AUX Driver

If the Tektronix DP-AUXis being usedasthe AUX controler, follow these steps to install theDP-
AUXdriver before selecting itas the AUX controller in the GRL software

1. Connect theDP-AUXto a controller PC using a USB 2.0 cable.
2. Right-click on My Computer > Manage > Device Manager. If no software for theDP-AUX
I )

EAO AAAT ET OOAIT 1 AAh Ui O OAA A OAAT ¢
A Computer Management =NNCN X
File  Acton \Wew Help
e 2[E @
A4 Computer Management (Local 4 TekScope-574396 Actions
a '[[’j System Tools [ I_TI" Acronis Devices Device Manager -
> @ Task Scheduler - 1M Computer
+ @] Event Viewer j> = Disk drives Mare Actions »
» @zl Shared Folders [ B Display adapters
+ i Local Users and Groups > l—_nu DVD/CD-ROM drives
> IZ{"E@J Performance U,.J Human Interface Devices
= Device Manager b gl IDE ATA/ATAPI controllers
4 3 Storage == Keyboards
=% Disk Management > }3 Mice and other pointing devices
» :: Services and Applications b A Monitors
j> ¥ Mational Instruments NI-Device GPIB Interfaces
> -8 Network adapters
a5 Other devices
i |[fy Unknown device
2 T3 Ports (COM & LPT)
b L Processors
-3 Sound, video and game controllers
M System devices
> -EF Tektronix
» - i Universal Serial Bus controllers
i 1 r
FIGURE7 3. DEVICEMANAGERNINDOW
3. Toinstall the DRAUX driver software, go tavww.tek.com and download the Control
Software package for the DFAUX.
4. Openthe DRAUX $ftware .zip file and install the DRAUX driver:
a) Inthe DRAUX ®ftware folder, run the setup installer file to start the installation.
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L= | S
@uv| » Computer » Local Disk (C:) » Software » DP_AUX1.1.07 » - ‘ +y || Search DP_... 0 |
Organize + Include in library + Share with + Burn New folder =~ 0 @
e
= Mal dified Civ
¢ Favorites Name Date modified Type Size
Bl Desktop & | Autorun etup Information
8 Downloads |2] Datal Cabinet File 29
i, Recent Places i DisplayPort AUX Control Windows Installer ... 3
%, 1SSetup.dil Application extens, 13
4 Libraries | | Readme Text Document
¢| Documents setup Application 2083
¢J" Music A | setup.iss ISS File
k= Pictures | 2] SRM XML Document
E Videos
/M Computer
&L Local Disk (C:)
== USB20FD (E:)
& Public (\\192.168
P
M Network | = -
] 8 items
|

FIGURE74. SELECT ANORUN INSTALLERFILE

b) When installation is running, the following dialogx E1 1 ADBAAO8 3 Al A
Ol #60x AOA AT UxAUd O DOT AAAAS8
[ ';!;j' Windows Security &J

p>]
(@}
On

@] 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.

(v) Seedetails

FIGURE7S. INSTALLATIONDIALOGH1

c) 91 O xEI 1 OEAT AA DPOI i DPOAA x ENote: TAEdAlogE nbtl T x ET
applicable and can be ignored since the Found New Hardware wizard does not appear
when the DPAUX is plugged in)
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DisplayPort AUX Control - InstallShield Wizard

sl

& 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 "MNext".

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.

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

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.

FIGURE76. INSTALLATIONDIALOGHZ2

d) Once installation has completedthe DP-AUX will show up inDevice Manageis follows.
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i G.mF Tektronix USE Front Panel

b Wy Universal Serial Bus controllers

FIGUREZ7. DP-AUXINSTALLATIONCOMPLETED
12.2 Install Unigraf DPT-200 Driver

If the Unigraf DPT200 is being usedasthe AUX ontroller, follow these steps to install the DPT
200 driver before selecting it as the AUX controllein the GRL software

1. Attachthe Unigraf DPTF200 to a USB porbn the oscilloscope
2. On the scope, rightclick on My Computer > Manage > Device Manager. If the DPT-200
driver has not been installed, it willappearasfollows:
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FIGURE/8. DEVICEMANAGERNINDOW

To install the DPTF200 driver software, go to
http://www.unigraf.fi.unixtemp.saunalahti.fi/files/download/DisplayPort/Reference%20C

ontroller/UGDP-ReferenceController-1_0.zipand download the Installer packge to the

hard drive of your PC.
Open the Installer package .zip file and install the DPZ200 driver:

‘E

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. 41 AAO O) 1 60AI 1 O
AT UxAUd OiF DOT AARAAAS
- 1) 2 Ao8
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.
'gﬂ' Windows Security Iﬁ

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

2 Don'tinstall this driver software

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

< Install this driver software anyway

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

(v) See details

FIGURE79. INSTALLATIONDIALOG

c) Once installation has completedthe DPT-200 will appearin Device Managems follows:

FIGURES0. DPT-200 INSTALLATON COMPLETED

END_OF DOCUMENT
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