Granite River Labs

USB4™ Transmitter Test Method of Implementation (MOI)
Using

Keysight / Tektronix Real Time Oscilloscope and
GRL-USB4-TX-TEST Automation Software

Published on 12 October 2021

GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6
© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page1lof71



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
contained 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: 408-627-7608 Fax: 408-912-1810

E-mail: info@graniteriverlabs.com

http://www.graniteriverlabs.com

DISCLAIMER

This document is provided “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 trademarks, or service marks of their respective

owners.
Copyright © 2021 Granite River Labs. All rights reserved.
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page 2 of 71


mailto:info@graniteriverlabs.com
http://www.graniteriverlabs.com/

TABLE OF CONTENTS

1 INTRODUCTION 9
2 RESOURCE REQUIREMENTS 9
2.1 EQUIPMENT REQUIREMENTS ...uuuviiiiiiirieriiinttetiiirteeesiireesssiaseessssnteesssnsasessssssseessssssesssssssessas 9
2.2 SOFTWARE REQUIREMENTS ...ceiiutteiiurterinrtesiireesiteeesiteeesaessseesssaesssseessnsaessnseessnsaessnsesssssessnnes 11

3 INSTALLING SOFTWARE PRE-REQUISITES 12
3.1 DOWNLOAD AND INSTALL TENLIRA (APPLICABLE FOR THUNDERBOLT 3 DUT’S ONLY) .eeeeuvirenrrennee. 12
3.2 DOWNLOAD AND INSTALL ETT (APPLICABLE FOR USB4 DUT’S ONLY) ..uvvvierreeereecereeeenreecenveeennes 12
3.3 DOWNLOAD AND INSTALL PYTHON (APPLICABLE FOR THUNDERBOLT 3 DUT’S ONLY) w.eeevuveeenreennee. 13
3.4 DOWNLOAD AND INSTALL ACTIVETCL (APPLICABLE FOR THUNDERBOLT 3 DUT’S ONLY)...c.vveeveennenns 13
3.5 DOWNLOAD AND INSTALL MATLAB (APPLICABLE FOR USB4 DUT’S ONLY)..vvveeerveeerreeenreecerreeennne 13
3.6 DOWNLOAD AND INSTALL FTDI DRIVERS (APPLICABLE FOR USB4 DUT’S ONLY) ..evveeveerrreereenneenns 13

4 INSTALLING AND SETTING UP GRL-USB4-TX-TEST SOFTWARE 13
4.1 DOWNLOAD GRL-USB4-TX-TEST SOFTWARE ..cccuttiiriiiiiiiiiiieiiiieeniteenieecnneessneessnneessnnee s 13
4.2 CONNECT OSCILLOSCOPE WITH CONTROLLER PC...eiiiiiiiiiiiiiiiiiiiiiicniicciecceccncccvecenee e 15
4.2.1 Connect Keysight OSCIllOSCOPE ....cueruiiriiriirieieiereeteee ettt 15
4.2.2 Connect TektroniXx OSCIllOSCOPE.....iccviieiiiiiiiciecieetececree e 17

4.3 LAUNCHAND SET UP GRL-USB4-TX-TEST SOFTWARE........cciiittierrreeniieeniieeeieeesieessreessnneenane 19
4.3.1  SetUp REMOLE Fil€ SEIVEN ....oiiiieieeieetectee ettt ettt r e s ae e e e ae e 19
4.3.2  SESSION INTO eeiiiiiieieieee ettt et b st ettt saes 20
4.3.3  TeST CONAITIONS ..eeuiiiiiiieiieeeteeeet ettt ettt sttt sae e b st sae e b eaees 21

5 USB4 TRANSMITTER COMPLIANCE TEST SETUPS 22
5.1 HOSTDUT SETUP USING ITSELF AS PORT CONTROLLER ....eterurieiiriiiireeiirecnieecsreessineesnvee e 23

5.2 2-PoRT THUNDERBOLT 3 DevICE DUT SETUP USING ANY THUNDERBOLT 3 HOST AS PORT CONTROLLER

(APPLICABLE FOR THE THUNDERBOLT 3 DUT ONLY) .uvviiireeireeieeereeereeereeereesseeeseessnesseesseessseessnesses 25

5.3  SETUP FOR ANY HOST/DEVICE DUT WHEN USING USB4/THUNDERBOLT 3 MICROCONTROLLER ..... 28
6 CALIBRATING WITH GRL-USB4-TX-TEST SOFTWARE 32

6.1  SELECT CALIBRATION c.ueiiuiiiuiiitiiiitiiteite et sntesatesntssat e ssasssasssatesaaessasesansssasesansssnnesansssnsesns 32

6.2 SETUP CONFIGURATION ..uviiiiiiiieiiiiiiieiteesitesneessnessntsssaesseessnesneessnessssessnesssessnsssssessessssenns 32

TG T £V O 1=y T R 36
7 DUT COMPLIANCE TESTING WITH GRL-USB4-TX-TEST SOFTWARE 38

0 S =1 = I 01U B IS 1R 38
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page30of71



7.2  SETUPDUT RE-TIMER (APPLICABLE FOR THE USB4 DUT ONLY) wevvvieiteeieriecereeceeee e ceevee e 39

7.3  SETUP TRANSMITTER EQUALIZATION (TX EQ)eeivriiiiiiicieiietee ettt e 39
7.4  SETUPTP3 EQUALIZATION (TP3 EQ) CALIBRATION w.evtievrieerreeereeeenrreeereeesseeessseeessneeessseesnsnns 40
7.5  CONFIGURE TEST PARAMETERS «.uttvvuueriirrteeeerrnneeeeersneseerssneseesssseseessssesessssssesssssesessssnssessssnnsees 40
7.6 PERFORM TX MEASUREMENTS vuuutitrruuereerruneeeerrsueseerssseseesssuesesssssssessssssessssssesssssesessssnesessssnssees 43
8 TEST RESULTS AND REPORTS WITH GRL-USB4-TX-TEST SOFTWARE 45
8.1  GENERATE TEST REPORT cuuttitttueiiirtueeeerrtneeeerrsneseesssseseesssuesesssssseessssesessssssessssnssssssssssesssanssees 45
8.1.1  Test SESSION INTOIMATION ..eeviiiiiieeieteeeeee ettt e e e e e e esrteteeeesseessssaesteeeesssssssnnnns 45
8.1.2 Test Results SUMMArY Table ...cccoviiiiiiiiiieeeeteeeeee e s 46
S O T Y=Y o 2 =Y Ul D=L = Y1 K 46
8.2 DELETE REPORTS tuttttutttueetuettteeesnererneseeneseesnssesnssesneseesssessessesnssesnssesnessssssssnssesnssesnssssnessnnns 47
9 SAVING AND LOADING TEST SESSIONS 48
10 APPENDIXA: SMA CABLE TRANSFER FUNCTION SETUP PROCEDURE FOR
CABLE DE-EMBEDDING 49
10.1  SETUP TRANSFER FUNCTION FOR THE KEYSIGHT SCOPE....uuuitettrneeeeitteeeeeenneeeeeeneeseeennesseeennes 50
10.2  CREATE FILTER FILES FOR THE TEKTRONIX SCOPE....cevuuueeerrrnieeerrrneeeerrnerererseseersseeesessesesssnnns 57
10.2.1  Convert Single-Ended S-Parameter Files to Mixed Mode ........ccccceevverriervieenneens 57
10.2.2  Create SMA Cable De-embedding Files for Scope Channels 1 & 3 and Channels 2 & 4
58
10.2.3  Create SMA Cable De-embedding + TP3 Embedding Files for Scope Channels 1 & 3
AN CRANNELS 2 &4 et e e e e e e e e e e e e eeaeaeeeaeseaaaaaaaesasasasasaaaaaaaasaaaaaaaasaaaaasasasaans 60
10.2.4  Create SMA Cable De-embedding + Electrical Idle Files for Scope Channels 1 & 3 and
(O 0T oL AT R T 62
11 APPENDIX B: BURN OPTIMIZED PRESETS FOR PLATFORM 65
11.1 LOCATE OPTIMIZED PRESET VALUES «.uttetuuueiettunereetuneseetunessetsnesssesnsessssssesssssnsesssssnsessssannes 65
11.2  CREATE NVM WITH OPTIMIZED PRESETS trvuutitturieeeeeunieeeerrneeeerenneseeessneseeessneseerssessssssssssssnnns 67
11.3  BURNNVM ittt e e eee ettt e s e e e e e reasba s e e eeessssasssanssseeessssssssnnnnssennens 69
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page4of 71



List of Figures

Figure 1. Launching GRL SOftware FrameWOrK.........ccuecverierierieneneninieteteniesiesiesieseseseessessessessesaens 14
Figure 2. Launching USB4 TX Test APPLICAtION ..cc.couieiiieiiiiiieiereeieeteteteteteseese ettt 14
FIGUIe 3. LICENSE DETAILS. c..evetitiriieieeitetetetesteet ettt ettt ettt st b s ettt sesse b 14
Figure 4. Installed APPLICAtION ..c.cii ittt ettt ettt 15
Figure 5. Keysight CONNECLION EXPEIt ....ccuevuiriiririiiiiieieietetesteeesie ettt sttt sttt ssesae 16
Figure 6. OSCIlloSCOPE’S VISA AAAIESS ....c.eeviruiriirieriieiietetertestesteete ettt ettt st ssesse s st st e et sessennens 16
Figure 7. OpenChoice Instrument Manager In Start MENU .....coc.oovereeiienienernieneeeeeeeeeeeee e 17
Figure 8. OpenChoice Instrument Manager MENU .......ccceeverernierieneenienieneesieseesseesaessessesssesssessesnns 18
Figure 9. Connect GRL-USB4-TX-TEST Software With SCOPE .....cceeeriririenienienierereneseeeeteeeeene 19
Figure 10. Installed GRLRemoteProxyServer.exe File DireCtory .......cccceeveererveeneeneesienieneeieneeneene 19
Figure 11. Verify Proxy Server Connection for Controller PC and SCOPE. ......ccceeevererenerereenienienene 20
Figure 12. Configure GRL Remote Proxy Server Network Settings on GRL Software...........cccceruennee 20
FIgUIe 13. SESSION INTO cutiuiiiiiiieceeeectee ettt ettt ettt s b e be s st e s e aensensaaans 21

Figure 14.

Select DUT Test POrt(S) @and LANE(S) ..ccceeeecueieeriieiiieeeeieecetreeeeieeeeeteeeenseeeesseeeeseeeessneceseeenns 21

Figure 15. SElECt Data RATE(S) .ecereetirierierierienieniesiesteitetesteste st estestesse st et estessessestessessessessnensensensensansans 22
Figure 16. Performing SMA Cable DESKEW ......ccceirieiiieniinienienieneseetetetensestestessesseseesessessensensessens 22
Figure 17. Test SEtUP fOr HOSt DUT ....coiiiiiiiirierietetetet ettt ettt st st sttt et se e 23
Figure 18. Setting Host DUT and Scope Network EXample .......coveveevenienennienienieieneeneeeseeeenee 24
Figure 19. Run GRL Remote Server as Administrator on HoOSt DUT .......cccceverviiniienennienienenieneeneenee 24
Figure 20. Configure Remote Host DUT Example in GRL-USB4-TX-Test Software........c.cccceceeveunee 25
Figure 21. Test Setup for 2-Port Thunderbolt 3 Device DUT Using Thunderbolt 3 Host PC as
CONEIOLLET .ttt et sttt et e b e s b e s b s st et e et et e nennes 26
Figure 22. Setting Thunderbolt 3 Remote Host and Scope Network........cccevvevieneevienienennieneennene 27
Figure 23. Run GRL Remote Server as Administrator on Thunderbolt 3 Remote Host ..................... 27
Figure 24. Configure Thunderbolt 3 Remote Host for 2-Port Thunderbolt 3 Device DUT in GRL-
USBA-TX-TESt SOfEWAIE ...ttt ettt ettt sb e 28
Figure 25. Test Setup with USB4 MiCrOCONTIOLLEN .....ccueeieriiieriieteiecenteeee st 29
Figure 26. Configure USB4 Microcontroller Example in GRL-USB4-TX-Test Software..........ccc....... 30
Figure 27. Test Setup with Thunderbolt 3 Microcontroller ........c..ccoceviiiiniininininnniciiieieienene 30
Figure 28. Configure Thunderbolt 3 Microcontroller Example in GRL-USB4-TX-Test Software........ 31
Figure 29. Select Preset Calibration ...ttt 32
Figure 30. Select Tx Preset Calibration Coefficient.........cccccevererinininiieieeeeeeereeeeeeene 33
Figure 31. Select Tx Equalization Preset Coefficient .........ccceoevererininiinieeesereeeeeecteeene 33
Figure 32. Select 3.3.1 Gen2 Transmitter EQUAlization.........ccccoeeeririiiiiiiniiniininicneccececeee 33
Figure 33. Select 3.4.1 Gen3 Transmitter EQUAlization.........cccceeeerinininienieneneneneneeeeeceeeeeene 34
Figure 34. Select Tx Equalization Preset Coefficient .........cccovevereririninieceseseceeeeeeeene 34
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page50f71



Figure 35. Select Gen2 TP3 Equalization Calibration .........cccccoverierinnenienineeeeeeeeeeee e 34
Figure 36. Select Gen3 TP3 Equalization Calibration .........cccceveeererininienenereneneneneeeeeeeeseeeene 34
Figure 37. Set Up Test Measurement TOOL .....cc.eivueriereeiienieninieeteieete sttt st 35
FIGUIe 38. RUN T@STS PAZE ..ttt ettt ettt et s e e e ae e s e e see s s e e meesneene 36
Figure 39. Delete Calibration/Test ReSults EXamMPLE ....cceeveveiiiirieneeiienienecieeteseesee e 37
FIGUIE 40. SELECT DUT TESTS ..eouieiiiieeiteieeteeitesitete sttt sttt st e s ittt e b e st e sae st e s st e sae e b e saeesseebesatesseenee 38
Figure 41. Select DUT Re-timer OPLiON ..ccc.ceieriirienienieeieeeeneetee ettt sttt sae e s sae st sae e s aee 39
Figure 42. Select 3.3.7 Gen2 Tx Frequency Variation Training (Re-timer only) Test and 3.4.7 Gen3 Tx

Frequency Variation Training (Re-timer only) TeSt......coiiviriiniriiinienerieneeesee e 39
Figure 43. Test CONfiguration PAge .....cceeviiriiriiiienieeesieetese ettt sttt st ssa e b 40
Figure 44. View Test ReSULES EXAMIPLE c...eiiiriiiiieeteeeeeeeet ettt 44
Figure 45. Generate REPOIT PAZE.....cooiiiiiiiiieieiieeeitesete sttt sttt ssae e s st e e sraeesasaessasaessanaesans 45
Figure 46. Test SesSion INfOrMation .......cccviriririiieiiictceresesese ettt st se et et ae e 45
Figure 47. Test Results Summary Table EXample ...ttt 46
Figure 48. Test Result Details EXamMPLE ...cc.ooiiriiiiiriiieieeeeeeteeeeeee et 46
Figure 49. Delete Individual Calibration/Test Results EXample........ccccevverervieniieneeneniienenieeeeneene 47
Figure 50. Delete All RESULES.....cooutiriiriieeieeteseeeeet ettt et ettt s e sbe et st e sbeeaee 47
Figure 51. Saving And Loading Calibration And Test SESSIONS ......cccceverieverienieneenenienereseennenee 48
Figure 52. SMA Cable Transfer Function- Set Up Scope Channels 1 & 3 ......cccoceveverereevvevienienennens 50
Figure 53. SMA Cable Transfer Function- Select Setup Wizard on SCOPEe .......cccevevererveiverienienennne 51
Figure 54. SMA Cable Transfer Function- Set Up InfiniiSim on Scope #1........ccceveververveeverreenienennne 51
Figure 55. SMA Cable Transfer Function— Set Up InfiniiSim on Scope #2......cccoceveevervieneniienneennenne 52
Figure 56. SMA Cable Transfer Function- Set Up InfiniiSim on Scope #3......ccceceveverveneenerneenienennene 52
Figure 57. SMA Cable Transfer Function- Set Up InfiniiSim on Scope #4........cccvevererveeverneenienennne 53
Figure 58. SMA Cable Transfer Function— Set Up InfiniiSim on Scope #5......cccocevirvervienenvienneennenne 53
Figure 59. SMA Cable Transfer Function- Set Up InfiniiSim on Scope #6........cccevveververerverneerienennne 54
Figure 60. SMA Cable Transfer Function- Set Up InfiniiSim on SCope #7 .....ccccocevererererverneenienennne 55
Figure 61. SMA Cable Transfer Function- Set Up InfiniiSim on Scope Completed ........ccccoueruvenenne. 56
Figure 62. Select and Open Serial Data Link Analysis on Tektronix SCope......c.ccoceeverveenerieeneennenne 57
Figure 63. Convert to Mixed Mode S-Parameters..........ccccevuevievinininiiiiiiicienencseneeeeecnesnesnennens 57
Figure 64. Save Converted Mixed Mode S-Parameters.........coccoeeererieerienieneneneneneneeeeeeseessennens 58
Figure 65. Single-Ended S-Parameter File EXamPpPles.......ccccviviriririiiiiiiniineneneneneceeeceevenenens 58
Figure 66. Create SMA Cable De-Embedding Files — #1 ......ccoceveririririenieienieneneneneneeeeeeeeeeeene 58
Figure 67. Create SMA Cable De-Embedding Files — #2 ......ccoceveririririeiieieieneseneneeeeeeeeeeseeeene 59
Figure 68. Create SMA Cable De-Embedding Files — #3 ........cccooiriririiiiiiinicicnenereneteececeenne 59
Figure 69. Create SMA Cable De-Embedding Files — #4 ......c.coevereririiieieieneneseseneneeeeeete e 59
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page 6 of 71



Figure 70. Create SMA Cable De-Embedding Files — #5 ...c...ooiririinieienienereeeeeeeeeeeeee e 60
Figure 71. Create SMA Cable De-Embedding Files — #6 .......ccceveviereeneniieneiienteneeieseesee e 60
Figure 72. Create SMA Cable De-Embedding + TP3 Embedding Files — #1 ......cccccoceeverieneriieneennenne 61
Figure 73. Create SMA Cable De-Embedding + TP3 Embedding Files — #2 ......cccccoeeverieneniieneennenne. 61
Figure 74. Create SMA Cable De-Embedding + TP3 Embedding Files — #3 ......cccevvevervienenrieneennnnne 61
Figure 75. Create SMA Cable De-Embedding + TP3 Embedding Files — #4 ......cc.ccoceeverieneriieneennenne. 62
Figure 76. Create SMA Cable De-Embedding + Electrical Idle Files — #1 ......ccceeveeeeevenienenieniennenne 62
Figure 77. Create SMA Cable De-Embedding + Electrical Idle Files — #2 ......ccccevvvereevervienensieniennene 63
Figure 78. Create SMA Cable De-Embedding + Electrical Idle Files —#3 ......cccceeierieienienenienieenne 63
Figure 79. Create SMA Cable De-Embedding + Electrical Idle Files —#4 ........cccecvevervenienennienienenne 64
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page 7 of 71



List of Tables

Table 1. EQuipment ReEqQUIreMENTS — SYSTEMS .....iivuiiriiiiieiieccteeie et sie et e e tesseresaeesreessbesssnesseesanans 9
Table 2. EQuipment ReEqQUIreMENTS — ACCESSOTIES.....ccviiireerieeireeerieereesreeireesreeesseessressseessseesseesssesses 10
Table 3. SOftWare REQUITEIMENTS ....ccueiciieeieeieeciecie ettt eere st eeveestaeeebaestaesbeessaesbaessaesseensaesnsees 11
TaDLE 4. RUN OPtIONS c..uiiiieeiiecieeie et ste ettt e e s it e st e e s e e e te e s st e ssbeessseebaessaesssaesssesssaesssassseessaesssen 37
Table 5. TESt PAramMELErS ....civuiiiieierieiesteseese ettt sttt ste st e ste s te s e e s ae e te s s e sbeebasssesbaensesssessaessesnsan 40
GRL-USB4-TX-TEST User Manual & MOI Rev. 2.6

© Granite River Labs 2021 Version 2.6, Oct 2021. Updated 10.12.2021 Page 8 of 71



1 Introduction

This documentation describes how to use the GRL-USB4-TX-TEST software to provide automation
control for calibration and testing of an electrical transmitter (Tx) unit for USB4™ certification
using the Keysight DSA90000Q/V/Z Series or Tektronix DX and SX Series Real Time Oscilloscope.

This documentation starts off by explaining how to set up and use the GRL-USB4-TX-TEST
automation software as the main body followed by an Appendix describing the SMA cable transfer
function setup procedure on the Scope.

The GRL-USB4-TX-TEST automation software provides preset calibration option as well as Tx
equalization and compliance tests for USB4 Gen2/Gen3 hosts and devices. GRL-USB4-TX-TEST
also enables running the SigTest post processing analysis application to ensure signal quality
compliance. When combined with a satisfactory level of interoperability testing, these tests
provide a reasonable level of confidence that the devices-under-test (DUT’s) will function properly
in many USB4 Tx environments.

In summary, below are the main topics that are covered in this documentation:
e Software pre-requisites installation.
e USB4 DUT Tx compliance test setups.
e GRL-USB4-TX-TEST automation software setup for calibration and testing.
e GRL-USB4-TX-TEST test results and report generation.

e Appendix on SMA cable transfer function setup procedure for cable de-embedding.

2 Resource Requirements

2.1 Equipment Requirements

TABLE 1. EQUIPMENT REQUIREMENTS — SYSTEMS

System Qty. Description Key Specification Requirement
Oscilloscope 1 | High Performance Real-time >21 GHz bandwidth [
Oscilloscope 16GB or above memory RAM
Computer 1 | External PC for running GRL-USB4- | Windows 7+ OS
(Optional) TX-TEST Software 16GB or above memory RAM

[l Oscilloscope with scope software requirements as specified in vendor specific MOI’s. For example, when
using the Keysight Scope, scope software such as Keysight InfiniiSim / EZ-JIT / Serial Data Analysis / Serial
Data Equalization that are required for testing and signal processing must be pre-installed on the Scope.
Similarly, the Tektronix Scope shall be used with DPOJET (Jitter and Eye Analysis Tools) software for making
measurements.

[T Oscilloscope with scope bandwidth as specified in vendor specific MOI’s.
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TABLE 2. EQUIPMENT REQUIREMENTS — ACCESSORIES

Accessory Qty. Description
USB4 Microcontroller 1 | Wilder-Tech USB4 Microcontroller (CG3-TPA-TR)
USB4 Test Fixture 1
2.92mm-to-SMP Adapter 8
2.92mm(f)-to-2.92mm(f) 4
Adapter
Matched-Paired Cable 4 40G Matched-Paired Cable 2.92m L-1m
e Phase matched max +5° at 40GHz
e Insertion loss <1.5dB max in 10GHz
USB Cable 1 USB 2.0 Cable
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2.2 Software Requirements

TABLE 3. SOFTWARE REQUIREMENTS

Software

Source

GRL-USB4-TX-TEST

Granite River Labs USB4 Transmitter Calibration and Test Automation
Software - www.graniteriverlabs.com (Support > Download Center)

VISA (Virtual Instrument
Software Architecture) API
Software

VISA Software is required to be installed on the host PC running GRL-
USB4-TX-TEST software. GRL’s software framework has been tested to
work with all three versions of VISA available on the Market:

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

2. Keysight 10 Libraries: www.keysight.com (Search on |0 Libraries)

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

Intel Tenlira Test Scripts
(For Thunderbolt 3 DUT Tests)

Version 3.18.17 (downloadable from Intel Corporation IBL’s website).

USB4 Electrical Test Tool (ETT)

Version 0.9.5 or above (downloadable from USB-IF’s website:
https://www.usb.org/usb4tools).

ActiveTcl
(For Thunderbolt 3 DUT Tests)

Version 8.5.18.0.298892 (downloadable from ActiveState’s website:
https://www.activestate.com/products/tcl/downloads/).

Refer to ActiveState’s website for specific system requirements and
other information for installing the Tclinstallation package. Also see the
documentation available on the website for installation instructions.

Python
(For Thunderbolt 3 DUT Tests)

Version 2.7.14. amd64 (downloadable from Python’s website:
https://www.python.org/downloads/).

MATLAB

Version R2019b (9.7) (For SigTest)
(downloadable from MATLAB’s website:
https://ch.mathworks.com/products/compiler/matlab-runtime.html).

SigTest Application

Downloadable from USB-IF’s website. (Note: Approval and NDA as a
USB-IF Adopter is required to gain access to USB-IF products.)

Microcontroller Drivers

Wilder-Tech Microcontroller Drivers

FTDI Chipset Drivers
(For running ETT)

Downloadable from FTDI’s website: https://ftdichip.com/drivers/
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3 Installing Software Pre-Requisites

Ensure that the following tools are installed on the oscilloscope before proceeding with the next
steps.

3.1 Download and Install TenLira (Applicable for Thunderbolt 3 DUT’s Only)

Download the Intel Tenlira Version 3.18.17 software from Intel Corporation IBL’s website and
install on the Scope.

3.2 Download and Install ETT (Applicable for USB4 DUT’s Only)

Download the USB4 Electrical Test Tool (ETT) Version 0.9.5 or above from the USB-IF official
website: https://www.usb.org/usb4tools.

Before running ETT, configure the Scope’s environment using the instructions in
USB4ETT_Documentation.pdf from the ETT package downloaded from USB-IF.

« USB4 Test Tool » USB4ETT_0.9.5 v | O

[] Name
1.-—- USB4ElectricalTestTool.exe
ﬁ USB4Electrical TestToolCLlLexe
I USB4ETT_Documentation.pdf
USB-IF License.rtf

For USB4 Host Testing:

e TheETT can be loaded on the Scope with the GRL-USB4-TX-TEST software. In this case, the Wilder-Tech
microcontroller is required. The DUT is controlled using a 0.8m USB Type-C® cable from the Wilder-
Tech microcontroller to the USB4 Test Fixture.

For USB4 Device Testing:

e Upstream Facing Port (UFP): The ETT can be loaded on the Scope with the GRL-USB4-TX-TEST
software. In this case, the Wilder-Tech microcontroller is required. The DUT is controlled using a 0.8m
USB Type-C cable from the Wilder-Tech microcontroller to the USB4 Test Fixture.

e Downstream Facing Port (DFP): Connect the DUT’s UFP to any USB4 Host via the USB4 based USB-C®
cable. The ETT tools can be loaded on the Scope with the GRL-USB4-TX-TEST software. In this case, the
Wilder-Tech microcontroller is required. The DUT is controlled using a 0.8m USB Type-C cable from the
Wilder-Tech microcontroller to the USB4 Test Fixture. Take note for the device DUT, if the port under test
is a Downstream Facing Port (DFP), a USB4 Host will be required to connect to the DUT’s Upwards Facing
Port (UFP).

*Disclaimer: USB Type-C® and USB-C® are registered trademarks of USB Implementers Forum.
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3.3 Download and Install Python (Applicable for Thunderbolt 3 DUT’s Only)

1. Download the Python Version 2.7.x tool (“Windows x86-64 MSI Installer” for AMD64/x64) from
https://www.python.org/downloads/.

2. Install Python 2.7.x to the “C:\Program Files\Intel Corporation\TenLira\tools” folder on the
Scope.

3.4 Download and Install ActiveTcl (Applicable for Thunderbolt 3 DUT’s Only)

Download the ActiveTcl Version 8.5.x tool from
https://www.activestate.com/products/tcl/downloads/ and install on the Scope. Note any version
other than 8.5.x will not work properly.

3.5 Download and Install MATLAB (Applicable for USB4 DUT’s Only)

Download the MATLAB Version R2019b (9.7) tool from
https://ch.mathworks.com/products/compiler/matlab-runtime.html and install on the Scope.

3.6 Download and Install FTDI Drivers (Applicable for USB4 DUT’s Only)

Download the latest FTDI drivers from https://ftdichip.com/drivers/ and install on an external PC
(where it is referred to as ‘controller PC’ hereafter).

4 Installing and Setting Up GRL-USB4-TX-TEST Software

This section provides the procedures for installing, configuring and verifying the operation of the
GRL-USB4-TX-TEST software. It also helps you familiarize with the basic operation of the GRL
software.

The software installer automatically creates shortcuts in the Desktop and Start Menu.

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

4.1 Download GRL-USB4-TX-TEST Software
Install, launch and set up the GRL-USB4-TX-TEST software on the Scope or a controller PC.

1. Ifusinga controller PC, install VISA (Virtual Instrument Software Architecture) on to the
controller PC where the GRL-USB4-TX-TEST is to be used.

2. Download the software ZIP file package from the Granite River Labs support site.

3. The ZIP file contains:

e USB4TxTestApplicationOxxxxxxxxSetup - Run this on the controller PC or Scope to
install the GRL-USB4-TX-TEST application.

e USB4TxTestScopeSetupFilesinstallationOxxxxxxxxxSetup - Run this on the Scope to
install the proper Scope setup files.
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4. Launch and set up the GRL software as follows:

a) Open the GRL folder from the Windows Start Menu. Click on GRL - Automated Test
Solutions within the GRL folder to launch the GRL software framework.

Get Help

Google Chrome
Google Drive
GRL
(Gl GRL - Automated Test Solutions
'J -
@'*.l‘ Uninstall

oM e © | L

FIGURE 1. LAUNCHING GRL SOFTWARE FRAMEWORK

b) From the Application - Framework Test Solution drop-down menu, select USB4 Tx
Test. If the selection is grayed out, it means that your license has expired.

m GRL - Automnated Test Solution

Application | Optiens  License  Windows  Help

| Framework Test Sclution 3 || USB4 B Test |

FIGURE 2. LAUNCHING USB4 Tx TEST APPLICATION

To enable license, go to License = License Details.

m GRL - Automated Test Solution

Application  Options | License | Windows  Help

| License Details

FIGURE 3. LICENSE DETAILS

Review the installed application.
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GRL Framework License n

Granite River Labs

Framewaork License Details

Installed Products:

LUSB4 Tx Test - Permanel A

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

QgqExDBbSTAGYNIXMIMZTIPUpODrlk TEKNwze 1r2sCxLYIKAe+p A

k T4cslo 1Wlorb Ze 6E+ESy Kt 7/Nhmg++AAE bwe WM TIZdKEK46LD Copy to
PG TKYcRTWMNyGw R6i TXMGhwe FNMrLrGP 8At Phju35orAsjLIXA Clipboard
MEBnVBPbyqtVb EJGFeSH4AsfH Wa+Ment ScvOmKyKBozR+q0Byviv  w

For license enquiries send the Host IDto  support (@Granite Riverl abs com

Activation Key Received:

Activation License File Received: | Browse Activate

Close

FIGURE 4. INSTALLED APPLICATION
Activate a License:

o Ifyou have an Activation Key, enter it in the box provided, and select ‘Activate’.
o Ifyoudo not have an Activation Key, select ‘Close’ to use the software for 10 days
free of charge.

Note: Once the 10-day trial times out, you will need to request an Activation Key for future usage
on the same computer or oscilloscope. The demo software is also limited in its capability, in that it
will only calibrate the maximum frequency for each data rate. Thus, the demo version cannot be
used to full calibrate and test a device.

For Demo and Beta Customer License Keys, please request an Activation Key by contacting
support@graniteriverlabs.com.

4.2 Connect Oscilloscope with Controller PC
4.2.1 Connect Keysight Oscilloscope
Connect the Keysight Scope with the controller PC through GPIB, USB or LAN.

1. Download the latest version of the Keysight 10 Libraries Suite software from the Keysight
website and install on your controller PC.

2. When installed successfully, the 10 icon ( ) will appear in the taskbar notification area of
your controller PC.
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3. Selectthe IO icon to launch the Keysight Connection Expert.
4. Click Rescan.

Keysight Connection Expert

Instruments PXI/AXIe Chassis Manual Configuration Se

0 Filter Instruments: Clear

Unknown Instrument D
TCPIPO::localhost::inst0:: INSTR

M
DSAV334A, KEYSIGHT TECHNOLOGIES M
USBO0::0x2A8D::0x902C::MY55170106::0:: INSTR S

Click to view instrument details |

FIGURE 5. KEYSIGHT CONNECTION EXPERT

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

Keysight Connection Expert ? -5 X

Instruments PXI/AXIe Chassis Manual Configuration Settings

0 Rescan Filter Instruments: Clear
Unknown Instrument i Details for KEYSIGHT TECHNOLOGIES DSAV334A
TCPIPO::localhost: :instD: - INSTR i i
| Manufacturer: KEYSIGHT TECHNOLOGIES View Instrument Infermation Online
DSAV334A, KEYSIGHT TECHNOLOGIES Madel: e
Serial Number: MY55170106
USBO: 0w 2AR0: OnG02C 1 IMYSE1 701061021 INSTR - 05.50.0010
i ; .50,
Chck to view nstrument details rmware Version

PCSERNO, Agilent ) )
o | Connection String

TCPIPO::WINDOWS-13983-2.local:hislip0::INSTR
VISA Addresses

Send Commands To This [nstrument

Start 10 Monitor

0 USBO::0x2A80: :0x$02C::MY55170106::0::INSTR

oy n
Add er Change Aliases

* SICL Addresses

~  Messages: 5 | Ces Remote 10 Server OFf  32-8it Keysight VISA is Primary  17.1.19313.5

T4 02:48:37 Removed connection TEPIPO::WINDOWS-5LSIQFE: 5instD: :INSTR from agilent,infiniium, js335635236

T4 02:48:37 Updated connection TCPIPO: localhost:“inst: :INSTR

T4 02:47:31 Rescan requested -
T4 02:36:10 Instruments are already discovered and configured a
T4 02:36:10 User interface session started

FIGURE 6. OscCILLOSCOPE’S VISA ADDRESS

6. When connecting the Keysight Scope to the controller PC through GPIB/USB, type in the
VISA address into the ‘Address’ field on the Equipment Setup page of the GRL USB4 Tx Test
Application. If the GRL software is installed on the Keysight Scope, type in the Scope IP
address, for example “TCPIP0::127.0.0.1::inst0::INSTR”. If the GRL software is installed on
the controller PC to control the Scope via LAN, type in the Scope IP address, for example
“TCPIP0::192.168.0.100::inst0::INSTR”. Note to omit the Port number from the address.
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If there is error in connection, type in the Scope IP address as “TCPIPO::

192.168.0.100::5025::SOCKET”.

7. Ifthe USB4 Tx Test Application is installed on the PC to control the Scope, set up the

Remote File Server as described in Section 4.3.1.

4.2.2 Connect Tektronix Oscilloscope

Connect the Tektronix Scope with the controller PC through GPIB, USB or LAN.

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

and install on the PC.

2. When installed successfully, open the OpenChoice Instrument Manager application.

GRL - Automated Test Solutions

d’] 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

-'J:!f" Paint 4 Devices and Printers

u CLE1000 Default Programs

‘ OpenChoice Instrument Manager ‘ Help and Support

» Al Programs

| |55:r:r" programs and files ye | ME
e'8lg

FIGURE 7. OPENCHOICE INSTRUMENT MANAGER IN START MENU

3. The left “Instruments” panel on the OpenChoice Instrument Manager will display all
connected instruments. The functional buttons below the “Instruments” panel -
“Instrument List Update”, “Search Criteria”, “Instrument Identify” and “Properties” can be
used to detect the Scope in case it does not initially appear under “Instruments”.

a) “Instrument List Update”: Select to refresh the instrument list and locate new

instruments connected to the PC.

b) “Search Criteria”: Select to configure the instrument search function.

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

query to identify the selected instrument.
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d) “Properties”: Select to display and view the selected instrument properties.

DpenChoiceInstmmentManager EI [=]

File Edit Help

Instruments Applications and Utilities
=] GPIBS--1--INSTR OpenChoice Call Monitor

[Socket| 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 Applicatiqn or LUtility

Search Criteria.. Properties. L _

Tektronix

FIGURE 8. OPENCHOICE INSTRUMENT MANAGER MENU

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

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

6. Onthe Equipment Setup page of the GRL USB4 Tx Test Application, type in the Scope
address into the ‘Address’ field. If the GRL software is installed on the Tektronix Scope,
ensure the Scope is connected via GPIB and type in the GPIB network address, for example
“GPIB8::1::INSTR”. If the GRL software is installed on the PC to control the Scope, type in
the Scope IP address, for example “TCPIP0::192.168.0.100::inst0::INSTR”. Note to omit the
Port number from the address.

7. Ifthe USB4 Tx Test Application is installed on the PC to control the Scope, set up the
Remote File Server as described in Section 4.3.1.
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4.3

5.

Launch and Set Up GRL-USB4-TX-TEST Software
Launch GRL Host Application from Start Menu -> GRL -> GRL - Automated Test Solutions.
Select Application -> Framework Test Solution -> USB4 Tx Test.

Select the Equipment Setup icon @ on the GRL USB4 Tx Test Application menu.
If the Oscilloscope is connected to control the PC using LAN, type in the IP Address of the

Scope into the “Address” field and click the “lightning” button 7 . The “lightning” button
4

If the GRL software is installed on the PC to control the Scope, type in the Scope IP address,
for example “TCPIP0::192.168.0.100::inst0::INSTR”. Note to omit the Port number from the
address. Refer Section 4.2.1 and 4.2.2 for more information on the Keysight and Tektronix
Scope connection requirements.

should turn green if successfully connected to the Scope.

The “lightning” button should turn green if successfully connected to the Scope.

Mame D Address Type Wendor Lib

Scope |Sc0pe |ﬂTCF‘IF‘D::IDcthDst::i||) |Oscilluscope | Agilent ~ || | AgilertScope =

FIGURE 9. CONNECT GRL-USB4-TX-TEST SOFTWARE WITH SCOPE

4.3.1 Set Up Remote File Server

1.

The GRLRemoteProxyServer.exe will also be installed along with the
USB4TxTestScopeSetupFilesinstallation0OxxxxxxxxxSetup.exe on the Scope. The
GRLRemoteProxyServer.exe is installed under the C:\GRL\GRLRemoteProxyServer
directory.

Local Disk (C:) » GRL » GRLRemoteProxyServer

rary - Share with = Burn MNew folder

Mame

%) AppFrameWork.dll
|| GRLIPAddress [
CE GRLRemoteProxyServer

FIGURE 10. INSTALLED GRLREMOTEPROXYSERVER.EXE FILE DIRECTORY

2.

If the GRL-USB4-TX-TEST software is installed on the PC to control the Scope and SigTest is
selected as the test method to be used (refer Section 6.2), the GRLRemoteProxyServer.exe
must be run on the Scope to move large waveform files back to the controller PC. The GRL
software will then perform post-processing and analysis of these waveforms using SigTest.
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3. When running the GRLRemoteProxyServer.exe, make sure that the controller PC and Scope
are connected to the same network, using IP addresses as in following example:

Controller PC IP address: 192.168.100.8
Scope IP address: 192.168.100.35

Status Log

TCF/IP Server Start
TCF/IP Server started
PortMNo: 53320

GRL Remote Proxy Server

Proxy Server Address: | 192,168,100.35 Port No: 53320

FIGURE 11. VERIFY PROXY SERVER CONNECTION FOR CONTROLLER PC AND SCOPE

4. Onthe GRL USB4 Tx Test Application, configure the “Remote File Server IP Address” and

“Remote File Server Port No” parameters on the Configurations page to match the
network settings of the GRL Remote Proxy Server as shown in the example below:

Save Waveform: False o Set Defaul
Remove Scope RJ: False o

Scope RJ:

Frequency Waration Capture Times: |2D |

Frequency Waration Test Save Waveform only:

Falze

Remote File Server [P Address: 192.168.100.35] |

Remote File Server Port Mo: |5332D |

FIGURE 12. CONFIGURE GRL REMOTE PROXY SERVER NETWORK SETTINGS ON GRL SOFTWARE

Refer Section 7.5 for more details on parameters available on the Configurations page.

4.3.2 Session Info

Select the

o

button in the main software menu to access the Test Session Info page.

The information provided will be included in the report.
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e The DUT Info and Test Info are input by the user.

e The Software Info is automatically populated.

DUT Info Test Info Software Info
DUT Manufacturer:  [GRL Commerts
DUT Maode! Number: |USI34_T:~:_1
DUT Serial Number: |1DDD
FIGURE 13. SESSION INFO
4.3.3 Test Conditions
-
Select the =2 button in the main software menu to access the Test Conditions page.

a) Lane tab: Select the DUT Port(s) and Lane(s) to be tested.

Lane  DataRate

PortA Lane 0
PortA Lane 1
[] PortE Lane O
[J PortB Lane 1
[ PortC Lane D
[ PortC Lane 1
[] PortD Lane 0
[] PortD Lane 1

FIGURE 14. SELECT DUT TEST PORT(S) AND LANE(S)

b) Data Rate tab: Select the desired data rates.

Lane Data Rate

10Gb/s
20Gb/s

[] 10.3125 Gb/s (TBT3 Compatiable)
] 20.625 Gb/= (TBT3 Compatiable)
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FIGURE 15. SELECT DATA RATE(S)

5 USB4 Transmitter Compliance Test Setups

This section describes the automation test environment setups for the USB4/Thunderbolt™ 3
host/device DUT transmitter using the USB4/Thunderbolt 3 microcontroller or remote test script
method. If using the microcontroller method, the microcontroller will directly control the
host/device DUT by executing microcontroller test scripts. If a remote test script is being used
(only applicable for the Thunderbolt 3 DUT), the test script is loaded onto the host DUT or a
Thunderbolt 3 remote host (for the device DUT) which will run the test script during testing.

Note that the test method may be different between host and device DUT’s. It is recommended to
refer to the release notes of the test scripts being used on how to run the scripts for the host/device
DUT.

A Thunderbolt 3 Host can be tested by loading Intel’s TenLira directly on the Thunderbolt 3 DUT; a
2-Port Thunderbolt 3 device can be tested using any Thunderbolt 3 Host as a Remote Host
Controller; or the Wilder-Tech Microcontroller can be used to test any Thunderbolt 3 Host or
Device Port.

[Note: The 2-Port Thunderbolt 3 device test setup is ONLY applicable for the Thunderbolt 3
environment.]

A USB4 Host can be tested by loading USB4 ETT tools directly on the USB4 DUT; or the Wilder-
Tech Microcontroller can be used to test any Host or Device Port.

Follow the steps in the below section for setup depending on the configuration chosen.

While running tests, the GRL-USB4-TX-TEST software will guide the user through each of the
selected tests by providing step-by-step instructions.

Before proceeding with the following sections, first make sure to de-skew SMA cables through the
Scope using a Power Divider:

FIGURE 16. PERFORMING SMA CABLE DESKEW
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5.1 Host DUT Setup Using Itself as Port Controller

If testing a Host, and the TenLira or ETT tools have been loaded on the Host DUT, follow the below
procedure:

1. Connect the equipment as follows:

Note: Make sure the Power Supply is connected to the USB Type-C Plug Fixture and LED’s are lit before
connecting to the DUT.

Osdlloscope (127.0.0.x) Host DUT (127.0.0.)

Ethernet cable

A B

C%.JEJ

[Scope and DUT i the same network)

& TX1- Run GRL Remote server

ph N

& TX0- as Administrator on Host DUT
& TX1+ _——

& TX0+

USE-C Flug
Fizture

FIGURE 17. TEST SETUP FOR HOSTDUT

a) Connect both the Scope and Host DUT with an Ethernet cable to the same network e.g.,
using configuration of Scope IP: 127.0.0.1 and Host DUT IP: 127.0.0.10 (refer step 2 below).

b) Attach the USB-C plug fixture to the DUT Port under test (Port A or Port B).

c) Connect the Scope channel 1/channel 3 to Tx0+/Tx0- of the USB-C plug fixture through
2.92mm-to-SMP adapters.

d) Connect the Scope channel 2/channel 4 to Tx1+/ Tx1- of the USB-C plug fixture through
2.92mm-to-SMP adapters.

2. Setup the network environment and remote server as follows:

a) Connect both the Scope and Host DUT to the same router via Ethernet. Make sure they
belong in the same network group using the following example:
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Internet Protocol Version 4 (TCP/IPvd) Properties ?

General

Internet Protocel Version 4 (TCP/IPvd) Properties

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: 127, 0 .0 .10
Subnet mask: 255 ,255.255. 0
Default gateway:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IF address:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[T validate settings upon exit

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

.0

IP address: 127. 0
Subnet mask: 255.255.255. 0
Default gateway:

1

][ Cancel ]

[ ok || concel | [ o
Host DUT Scope
FIGURE 18. SETTING HOST DUT AND SCOPE NETWORK EXAMPLE
b) Install “GRL Remote Server” on the Host DUT.
¢) Run “GRL Remote Server” as administrator.
> Remote Server v U Search Remote Server R
~ Name Date mo ™
s Ihundersolt 11725724
| | _ctypes.pyd 5/14/20"
s | | _hashlib.pyd 5/14/20°
- d _socket.pyd 5/14/20"
| | _sslpyd 5/14/20"
d _win32sysloader.pyd 10/26/2(
| | bz2.pyd 5/14/20"
pst_Ser GRL_icon Open
GRLRemoteServer | ® Run as administrator
i, library Troubleshoot compatibility
|| perfmon.pyd Pin to Start
|| pyexpat.pyd @ s
. can
%] python27.dlI
ts = pythoncom27.dll Share with >
B %] pywintypes27.dll Pin to taskbar
IJ select.pyd Restore previous versions
'J_ servicemanager.pyd Send to >
L1 sip.pyd
| | unicodedata.pyd i
@ﬁ uninstall Copy
j uninstall Create shortcut
v <
Delete
e selected 21.0 KB
Rename
_ ST

FIGURE 19. RUN GRL REMOTE SERVER AS ADMINISTRATOR ON HOST DUT
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d) Copy the USB4 host test scripts to the Host DUT.

e) Onthe main GRL software menu, select the X button to access the Configurations page.

f) Select “Host” in the DUT Type field.

g) Select the version of the test script in the Script Version field (refer Section 7.5). If the ETT
test script is selected, select “True” to Run ETT with Tiger Lake processor if supported by
the Host DUT.

h) Select “Remote” in the USB4 Electrical Scripts Controller field.

i) Enterthe remote server’s port number in the USB4 Electrical Scripts Remote Server Port
Number field.

j) Enterthe remote server’s IP address (e.g., 127.0.0.1) in the USB4 Electrical Scripts
Remote Server IP Address field.

k) Specify the directory of the USB4 test script on the Host DUT in the USB4 Electrical Scripts
Remote Path field.

=™ Al Test

DUT Type: Host

Script Version: ETT{v0.9.5) -

Run ETT with Tiger Lake: T >

ETT Test Port Configuration: 1.3

Retimer 1D:

(keBAT7

Run Reset Script: Falze "

USB4 Blectrical Scripts Controller: Remote

USB4 Hectrical Scripts Remote Server Port Number:: |5335.? |

US5B4 Bectrical Scripts Remote Server IP Address:: |12?.D.D.1 |

USB4 Electrical Scripts Remote Path: C-\Blectrical\Host

FIGURE 20. CONFIGURE REMOTE HOST DUT EXAMPLE IN GRL-USB4-TX-TEST SOFTWARE

5.2 2-Port Thunderbolt 3 Device DUT Setup Using Any Thunderbolt 3 Host as
Port Controller (Applicable for the Thunderbolt 3 DUT Only)

If testing a 2-Port Thunderbolt 3 Device using a Thunderbolt 3 Host as a Remote Controller, the
TenLira tools must be loaded on the Thunderbolt 3 remote Host; then follow the below procedure.

[Note: The 2-Port Thunderbolt 3 Device DUT test setup is ONLY applicable for the Thunderbolt 3
environment.]

To set up a 2-Port Thunderbolt 3 Device DUT, connect the device DUT to a Thunderbolt 3 remote
Host as described below.
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1. Connect the following equipment. (Note that the non-test port of the device DUT is connected to
a Thunderbolt 3 remote host using a compatible Thunderbolt 3 based USB Type-C cable. The
DUT’s port under test is connected to the Thunderbolt 3 based USB Type-C plug fixture.)

Note: Make sure the Power Supply is connected to the Thunderbolt 3 based USB Type-C Plug Fixture and LED’s
are lit before connecting to the DUT.

Ethernet cable
{5coe and DUT in the same network)

C":TJ & [ Device DUT {;
=l * S
‘ ‘ — | USB4 Host (127.0.0)

Oscilloscope (127.0.0.x)

& TX1-

Run GRL Remote server

e - ini

& TX0- as Administrator

& TX1+ pe | o e D

“‘q:“ Tx0+ ” .-- a _
USE-C Plug

Fisture

FIGURE 21. TEST SETUP FOR 2-PORT THUNDERBOLT 3 DEVICE DUT USING THUNDERBOLT 3 HOST PC AS
CONTROLLER

a)

b)

Connect the non-test port of the device DUT to a Thunderbolt 3 remote Host using a
compatible Thunderbolt 3 based USB Type-C cable.

Connect both the Scope and Thunderbolt 3 remote Host with an Ethernet cable to the
same network e.g., using configuration of Scope IP: 127.0.0.1 and Host DUT IP: 127.0.0.10
(refer step 2 below).

Attach the Thunderbolt 3 based USB Type-C plug fixture to the DUT Port under test (Port A
or Port B).

Connect the Scope channel 1/channel 3 to Tx0+/Tx0- of the USB-C plug fixture through
2.92mm-to-SMP adapters.

Connect the Scope channel 2/channel 4 to Tx1+/ Tx1- of the USB-C plug fixture through
2.92mm-to-SMP adapters.

2. Setup the network environment and remote server as follows:

a) Connect both the Scope and Thunderbolt 3 remote Host to the same router via Ethernet.
Make sure they belong in the same network group using the following example:
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Internet Protocel Version 4 (TCP/IPv4) Properties ?

General

‘You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator

for the appropriate IP settings.

(7) Obtain an IP address automatically
(@ Use the following IP address:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

TP address: 127. 0,0 .10
Subnet mask: 255,255 .255. 0
Default gateway:

Thunderbolt 3 Remote Host

Internet Protocol Version 4 (TCP/IPv4) Properties ?

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IF settings.

() Obtain an IP address automatically

@ Use the following IP address:

IP address: 27,0 .0 .1
Subnet mask: 255,255 .255. 0

Default gateway:

Obtain DNS server address automatically
1@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

Scope

FIGURE 22. SETTING THUNDERBOLT 3 REMOTE HOST AND SCOPE NETWORK

b) Install “GRL Remote Server” on the Thunderbolt 3 remote host.

¢) Run “GRL Remote Server” as administrator.

» Remote Server v U Search Remote Server P
~ Name Date mo ™
S Ihundergolt T1/£3/ £\
| | _ctypes.pyd 5/14/20°
S | | _hashlib.pyd 5/14/20"
s | | _socket.pyd 5/14,/207
| | _sslpyd 5/14/207
| | _win32sysloader.pyd 10/26/2(
| | bz2.pyd 5/14/207
pst_Scr GRL_icon Open
[®5 GRLRemoteServer G Run as administrator
i library Troubleshoot compatibility
L] perfmon.pyd Pin to Start
| | pyexpat.pyd o
Scan
%] python27.dll
ts %] pythoncom27.dlIl Share with >
s [%] pywintypes27.dll Pin to taskbar
| | select.pyd Restore previous versions
|| servicemanager.pyd Send to >
L] sip.pyd
|| unicodedata.pyd &l
E.ﬁ uninstall L
| uninstall Create shortcut
v £
Delete
em selected 21.0 KB
Rename

FIGURE 23. RUN GRL REMOTE SERVER AS ADMINISTRATOR ON THUNDERBOLT 3 REMOTE HOST
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d) Copy the Thunderbolt 3 device test scripts to the Thunderbolt 3 remote Host.

e) Onthe main GRL software menu, select the X button to access the Configurations page.

f) Select “Device” in the DUT Type field.

g) Select the version of the test script in the Script Version field (refer Section 7.5).

h) Select “Remote” in the USB4 Electrical Scripts Controller field.

i) Enterthe remote server’s port number in the USB4 Electrical Scripts Remote Server Port
Number field.

j) Enterthe remote server’s IP address (e.g., 127.0.0.1) in the USB4 Electrical Scripts
Remote Server IP Address field.

k) Specify the directory of the test script on the Thunderbolt 3 remote Host in the USB4
Electrical Scripts Remote Path field.

o- Al Test

- [ DUT Type: Device R
. | Script Version: verl 3.6 >

Run ETT with Tiger Lake:

4

Falze
Enforce ETT With Optimized Preset: False v
ETT Test Port Configuration: 11

Retimer 10: BA1T

ICL Port: PA

Run Reset Script: False w

LUSB4 Hectrical Scripts Controller: Remote

LUSB4 Hectrical Scripts Remote Server Port Number:: |53357 |

USB4 Hectrical Scripts Remote Server IP Address:: |12?.D.D.‘| |

LUSB4 Hectrical Scripts Remote Path: |C:'—-.E|ectrica|'-—.Device |

FIGURE 24. CONFIGURE THUNDERBOLT 3 REMOTE HOST FOR 2-PORT THUNDERBOLT 3 DEVICE DUT IN GRL-
USB4-TX-TEST SOFTWARE

5.3 Setup For Any Host/Device DUT When Using USB4/Thunderbolt 3
Microcontroller

The Wilder-Tech USB4/Thunderbolt 3 microcontroller can be used to directly control any
USB4/Thunderbolt 3 Host/Device DUT (Host, 2-Port Device, or 1-Port Device). The TenLira or ETT
tools in this case are installed on the Scope/controller PC where the GRL-USB4-TX-TEST software
is loaded. The Scope/controller PC is connected to the microcontroller through a USB cable. A
USB-C cable is connected between the USB-C plug fixture and microcontroller to control the DUT.
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The following procedure shows how to set up the test environment using the Wilder-Tech
USB4/Thunderbolt 3 microcontroller.

1. Connect the equipment for USB4 test setup as follows:

Note: Make sure the Power Supplies are connected to the USB-C Plug Fixture and the Microcontroller; and LED’s
are lit before connecting to the DUT.

Oscilloscope To Scope
§
i R [l H—F
) ' N oooo
'\.._;J S
[
=L [DUT B J
—
LC Pl
T USI;?KEU :-'9 ITEI | |<
& TX1- RXO+— 4’
& TXO- B RX0- — & i
] ntrolle
V. TX1+ Gl RX1+— & SRR
& TXO+ HE RX1- — &
USB-C Cable

FIGURE 25. TEST SETUP WITH USB4 MICROCONTROLLER

a) Connectthe USB Type-B port of the microcontroller to the USB Type-A connector on the
Scope or controller PC using a USB cable. (Note the Scope is used in this test setup.)

b) Connect the USB-C receptacle port of the USB-C plug fixture to Port A of the
microcontroller using a USB-C cable.

c) Attach the USB-C plug fixture to the DUT Port under test (Port A or Port B).

d) Connect the Scope channel 1/channel 3 to Tx0+/Tx0- of the USB-C plug fixture through
2.92mm-to-SMP adapters.

e) Connect the Scope channel 2/channel 4 to Tx1+/ Tx1- of the USB-C plug fixture through
2.92mm-to-SMP adapters.

f) Connect the microcontroller SMA output ports to Rx0+/Rx0-/Rx1+/Rx1- of the USB-C plug
fixture through 2.92mm-to-SMP adapters for crosstalk generation.

2. Setup the test environment as follows:

a) Copy the USB4 microcontroller test scripts to the controller PC.

) On the main GRL software menu, select the X button to access the Configurations page.
) Select the type of DUT being used in the DUT Type field.
d) Selectthe version of the test script in the Script Version field (refer Section 7.5).
) If “Host” is selected as the DUT Type and if the ETT test script is selected in Script Version,
select “True” to Run ETT with Tiger Lake processor if supported by the Host DUT.
f) If “Device” is selected as the DUT Type and if the ETT test script is selected in Script
Version, specify the test connector lanes to validate ETT Test Port Configuration for the
Device DUT.
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g) Select “uController” in the USB4 Electrical Scripts Controller field.
h) Specify the directory of the microcontroller test script on the controller PC in the USB4
Electrical Scripts Local Path field.

O- All Test

DUT Type: Device w
Seript Version: ETTivD.9.5) o
Run ETT with Tiger Lake: False
ETT Test Port Configuration: |'|.3
Retimer |D: AT
ICL Port: PA
Run Reset Script: False -

(LISEA Blectrical Scripts Contraller: \Controller o ]
USB4 Blectrical Scripts Remote Server Port Number: 53357
USB4 Blectrical Scripts Remote Server [P Address:: 192 1682 10
USB4 Blectrical Scripts Remote Path: C-\Blectrical"Host

(usaa Electrical Scripts Local Path: C\HlecticaluController )

FIGURE 26. CONFIGURE USB4 MICROCONTROLLER EXAMPLE IN GRL-USB4-TX-TEST SOFTWARE

3. Connect the equipment for Thunderbolt 3 test setup as follows:

Note: Make sure the Power Supplies are connected to the USB-C Plug Fixture and the Microcontroller; and LED’s
are lit before connecting to the DUT.

Oscilloscope YT Control PC

Wilder
Microcontraller

Gen?

& >TX1-
> & =2TX0- g
> §2>TX1+§
> &> TX0+ [}

Wilder
Smart Fixture

FIGURE 27. TEST SETUP WITH THUNDERBOLT 3 MICROCONTROLLER

a) Connectthe USB Type-B port of the microcontroller to the USB Type-A connector on the
Scope or controller PC using a USB cable.
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b)

Connect the Thunderbolt 3 based USB Type-C plug fixture to the microcontroller using a
low speed FFC cable.

Attach the Thunderbolt 3 based USB Type-C plug fixture to the DUT Port under test (Port A
or Port B).

Connect the Scope channel 1/channel 3 to Tx0+/Tx0- of the Thunderbolt 3 based USB
Type-C plug fixture through 2.92mm-to-SMP adapters.

Connect the Scope channel 2/channel 4 to Tx1+/ Tx1- of the Thunderbolt 3 based USB
Type-C plug fixture through 2.92mm-to-SMP adapters.

Connect the microcontroller SMA output ports to Rx0+/Rx0-/Rx1+/Rx1- of the Thunderbolt
3 based USB Type-C plug fixture through 2.92mm-to-SMP adapters for crosstalk
generation.

Set up the test environment as follows:

Copy the Thunderbolt 3 microcontroller test scripts to the control PC.

On the main GRL software menu, select the (X button to access the Configurations page.
Select the type of DUT being used in the DUT Type field.

Select the version of the test script in the Script Version field (refer Section 7.5).

Select “uController” in the USB4 Electrical Scripts Controller field.

Specify the directory of the microcontroller test script on the controller PC in the USB4
Electrical Scripts Local Path field.

o Al Test -
- [ DUT Type: Device ~
[Script Version: verl 8.6 o ]
Run ETT with Tiger Lake: False
Enforce ETT With Optimized Preset: False w
ETT Test Port Configuration: 13
Retimer 10: <BATT
ICL Port: PA,
Run Reset Script: Ealze -
(USEM Blectrical Scripts Controller: ol V)
1I5B4 Bectrical Scripts Remote Server Port Number: 53157
USB4 Bectrical Scripts Remote Server IP Address:: 127.0.0.1
.. USB4 Bectrical Scripts Remote Path: = e e
. (055 Bctical St Local Pt WD

FIGURE 28. CONFIGURE THUNDERBOLT 3 MICROCONTROLLER EXAMPLE IN GRL-USB4-TX-TEST SOFTWARE
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6 Calibrating with GRL-USB4-TX-TEST Software

6.1 Select Calibration

The Calibration/Tests selection panel allows calibration and tests that need to be performed to be
selected. Initially, when starting for the first time or changing anything in the setup, it is suggested
to run Calibration first. If calibration is not completed, the subsequent test runs will show an error
message.

The USB4 transmitter should go through a Preset calibration before being tested for compliance.
The preset calibration is performed by stepping through preset coefficients of 0 to 15 to obtain an
optimized preset which yields the lowest number of DDJ. For the TP3 test case, equalization range
of CTLE 0 to -9 will also be applied. A reference equalization will be applied on the oscilloscope to
find the optimized eye diagram using the best equalization parameters.

—DO All Tests

—|:| 4> Optional Test
H 0 Preset Calib

FIGURE 29. SELECT PRESET CALIBRATION

Select the “12.1.1 Preset Calibration” checkbox to perform preset calibration for the USB4
transmitter. The GRL-USB4-TX-TEST software will walk through the user step by step while
calibration is being run.

Note: The marking shown on the left of each calibration/test parameter indicates the status of the
calibration/test result of the parameter. In the above example, € indicates that calibration/testing
has not been run for the specific calibration/test parameter. When calibration/testing has been run
and completed successfully for the specific calibration/test parameter with a Pass result, this will be
indicated with /.

6.2 Setup Configuration

=
Select the u button in the main software menu to access the Setup Configuration page.

e TxPreset Calibration tab: Select from the preset coefficient range of 0 to 15 to be applied
in the Preset calibration (see Figure 29 above).
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Retimer Tx Preset Calibration Tk Equaliztion TP3 Equaliztion Calibration  Test Setup
Select All Preset
Presetl Presetd
Preset1 Presetd
Preset2 Preset10
Presetd Preset11
Presetd Preset12
Presets Preset13
Presetf Preset14
Preset? Preset15

FIGURE 30. SELECT TX PRESET CALIBRATION COEFFICIENT

e Tx Equalization tab: Select from the preset coefficient range of 0 to 15 to be applied when
running the “3.3.1/3.4.1 Gen2/Gen3 Transmitter Equalization”. This is to ensure that the
transmitter equalization Pre-shoot/ De-emphasis falls within the limits of the USB4
specification.

Retimer Tx Preset Calibration T Equaliztion  TP3 Equaliztion Calibration  Test Setup
Select All Preset
Preset( Presetd
Preset1 Presetd
Preset? Preset10
Presetd Preset11
Presetd Preset12
Preset5 Preset13
Presetf Preset14
Preset7 Preset15

FIGURE 31. SELECT TX EQUALIZATION PRESET COEFFICIENT

=-C]4¢ Al Tests
|:| 4 Optional Test
o[ @ USB4 Gen2

0 3.3.1 Gen2 Transmitter Equalizatio

FIGURE 32. SELECT 3.3.1 GEN2 TRANSMITTER EQUALIZATION
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=-[ 4 USB4 Gen2

R o) 3 4.1 Gen3 Transmitter Equalizatio

FIGURE 33. SELECT 3.4.1 GEN3 TRANSMITTER EQUALIZATION

[Note: If SigTest is selected as the test method, equalization must be performed for all
presets. The GRL software will run equalization for all presets for the USB4 Gen2 & Gen3

Transmitter Equalization tests.]

e TP3 Equalization Calibration tab: Select from the equalization range of CTLE 0 to -9 to be
applied when running the “Gen2/Gen3 TP3 Equalization Calibration”. A reference
equalization will be applied on the oscilloscope to find the optimized eye diagram using

the best equalization parameters.

Retimer Tx Preset Calibration Tx Equaliztion TP2 Egualiztion Calibration  Test Setup

CTLE from: TLE O | to

CTLE-1
CTLE-2
CTLE-3
CTLE 4
CTLE-B
CTLE-6
CTLE -7
CTLE-8
CTLE-9

TLE D

CTLE -1
CTLE-2
CTLE-3
CTLE 4
CTLE -
CTLE 4
CTLE -
CTLE -
CTLE -

02 =~ h n

FIGURE 34. SELECT TX EQUALIZATION PRESET COEFFICIENT

=[] 4 USB4 Gen2

|:| 4> 3.3.1 Gen2 Transmitter Equalization
=[] 4 Gen2 S5C Test

|:| > 3.3.2 Gen2 Minimum Unit Interval
D{) 3.3.3Gen2 55C Down Spread Range
&[] 4 3.3.4Gen2 S5C Down Spread Rate
i 4 3.3.5Gen2 55C Phass Deviation
Lo )4 3.3.5Gen2 55C Slew Rate

-4 3.3.8 Gen2 Rise/Fal Time
—[_]4» 3.3.9Gen? Bechical Ide Voltage
m-[]4» Gen2 TP2 Jitter

[ ]4» 33.16 Gen2 AC Common Mode
--[_]4» 3317 Gen2 Eye Diagram

=[] 4 Gen2 TP3

{) Gen2 TP3 Equalization Calibration

|4 337 Gen2 T Frequency Vanation Training{Fetimer only)

FIGURE 35. SELECT GEN2 TP3 EQUALIZATION CALIBRATION

-] 4 Gen2 TP3

W Cen3 TP3 Equalization Calibration

FIGURE 36. SELECT GEN3 TP3 EQUALIZATION CALIBRATION
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e Test Setup tab: Select to use either the “SigTest” or “Scope” tool as the test measurement

method.

Retimer Tx Preset Calbration Tx Equaliztion TP3 Egualiztion Calibration  Test Setup

Measurement Tool : [SigTest]
|
Test Flaw: Scope
SigTest Version :
SigTest Path |C:\USB4 SigTest

Max Parallel Sigtest Process:

FIGURE 37. SET UP TEST MEASUREMENT TOOL

o SigTest method: This method is supported by both the Keysight and Tektronix
oscilloscopes. The GRL-USB4-TX-TEST software will control the scope to capture
USB4 transmitter signals and use the SigTest tool to post-process and analyze test

results automatically.

o Scope method: This method is only supported by the Keysight oscilloscope. The
GRL-USB4-TX-TEST software will control the scope to measure and analyze USB4

transmitter signals and generate test results automatically.

If the SigTest method is selected, configure the following settings. [Note: These settings are

only applicable for SigTest.]

o TestFlow:

* Acquire and Process Waveform: This option will capture waveform signals and

perform SigTest analysis at the same time for selected tests.

* Acquire Waveform Only: This option will only capture waveform signals for

selected tests and will not perform SigTest analysis.

= Offline Process Waveform Only: This option will only perform SigTest analysis
on existing waveform signals which have been previously saved under a specific

file directory.

Captured waveforms should be saved under the “C:\GRL\Framework Test
Solution\Applications\USB4_TxTest\AppData\Waveforms” file directory as shown

in the following example:
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Mame

LO_Rate_10G
LO_Rate_10p3125G
LO_Rate 206G
LO_Rate_20p625G
L2_Rate 106G
L2_Rate_10p3125G
L2_Rate 206G

L2 Rate_20p625G

MName

| preset_10_preshoot_on_deemphasis_on.wfm
| preset_11_preshoot_off_deemphasis_onwfm
| preset_11_preshoot_on_deemphasis_off wfm
| preset_11_preshoot_on_deemphasis_on.wfm
| preset_12_preshoot_off_deemphasis_onwfm
| preset_12_preshoot_on_deemphasis_off.wfm
| preset_12_preshoot_on_deemphasis_on.wfm
| preset_13_preshoot_off_deemphasis_on.wfm
| preset_13_preshoot_on_deemphasis_off.wfm
| preset_13_preshoot_on_deemphasis_on.wfm
| preset_14_preshoot_off_deernphasis_on.wfm
| | preset_14_preshoot_on_deemphasis_off wfm
| | preset_14_preshoot_on_deemphasis_on.wfm
| | preset_15_preshoot_off_deemphasis_off.wfm
| | preset_15_preshoot_off_deemphasis_on.wfm
| | preset_15_preshoot_on_deemphasis_off.wfm
| | preset_15_preshoot_on_deemphasis_on.wfm
| | PresetCal_Presetl.wfm
| | PresetCal_Presetl.wfm
| | PresetCal_Preset2.wfm

o SigTest Version: Enter the version of the SigTest tool to be used.

o SigTest Path: Enter the folder path of the SigTest tool to be used.

o Max Parallel SigTest Process: Select how many times SigTest is to be run at a time.

6.3 Run Calibration

Select the . button in the main software menu to access the Run Tests page.

Run Option

(® Skip Test f Result Exists
() Replace If Result Exists

Fun Tests

FIGURE 38. RUN TESTS PAGE
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TABLE 4. RUN OPTIONS

Run Option Description

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

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

If you need to re-run only certain calibration/tests on certain conditions, delete these
calibration/tests from the Report page and Run with Skip Test If Result Exists. The GRL-USB4-TX-
TEST software will keep track and only perform the calibration/tests that are missing in the report.
See figure example below.

Result
No Test Name Result Limits Value Lane Data Rate [_]Generate reeor
1 3.4.1 Gen3 Transmitter Equalization N/A N/A Po.. 20Gb/s [[0_] Delete ]
2 12.1.1 Preset Calibration | pass [N N/A Po.. 10Gb/s
[a] Delete All
FIGURE 39. DELETE CALIBRATION/TEST RESULTS EXAMPLE
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7 DUT Compliance Testing with GRL-USB4-TX-TEST Software

After calibration has completed, testing for DUT compliance can then be performed using the
GRL-USB4-TX-TEST automation software.

Note: Prior to running any transmitter test, make sure to perform the Preset Calibration first to
obtain an optimized preset which yields the lowest number of DDJ (refer Section 6).

7.1 Select DUT Tests

The Calibration/Tests selection panel allows calibration and tests that need to be performed to be
selected.

Un-check the Preset Calibration selection assuming it has been performed and completed in the
previous section. Then, select the tests required to be run on the DUT.

=[] Al Test ~
é |:| > Optional Test

oL 12 'l 1 F‘reset Calibration

B I ¢

il (> 331 GenZ Transmitter Equalization

B[] 4> Gen2 SSC Test

=N . £ 3.3.2Gen2 Minimum Unit Interval

------ [ € 3.3.2 Gen2 Minimum Unit Interval (Max)

------ ff?] € 3.3.2 Gen2 Minimum Unit Interval{Min)

=R . 4 3.3.3Gen?2 S5C Down Spread Range

------ ] € 3.3.3Gen2 55C Down Spread Range(Max)

------ iwf?] @ 3.3.3 Gen2 55C Down Spread Range(Min)

=- . 4> 334 Gen2 55C Down Spread Rate
------ [~ 4 3.3.4Gen2 S5C Down Spread Rate{Max)
------ i 4 334 Gen2 55C Down Spread Rate{Min)

. 4 3.35Gen2 55C Phase Deviation

[ € 3.36Gen2 55C Slew Rate

[ 3.3.7Gen2 TX Frequency Varation Training{Retimer only)

=~ € 3.3.8 Gen2 Rise/Fall Time

[/ € 3.3.8Gen2 Rise Time

‘[ 4 3.38Gen? Fall Time

[ 4 3.3.9 Gen2 Blectical Idie Voltage

[—j. 4 Gen2 TP2 Jiter

€ 3.3.10 Gen2 Total Jitter

€ 3311 Gen2 L)

4 3.312Gen2 UDJ

4 3313Gen2DDJ

i € 3.3.14 Gen2 Low Frequency UDJ

‘A 3315Gen2 DCD

[ 4> 3.3.16 Gen2 AC Common Mode

[ 3.3.17 Gen2 Eye Diagram

-] Gen2 TP3

LoRA d Gan? TP Eavslization Calibration v

FIGURE 40. SELECT DUT TESTS

Note: The marking shown on the left of each calibration/test parameter indicates the status of the
calibration/test result of the parameter. In the above example, © indicates that calibration/testing
has not been run for the specific calibration/test parameter. When calibration/testing has been run
and completed successfully for the specific calibration/test parameter with a Pass result, this will be
indicated with +/.
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7.2 Set Up DUT Re-timer (Applicable for the USB4 DUT Only)

Select the @ button in the main software menu to access the Setup Configuration page.

Re-timer tab: If the USB4 DUT has an on-board re-timer(s), then select “Yes” at the “DUT contains
Re-timer” field. This will apply to the following re-timer based tests- “3.3.7 Gen2 Tx Frequency
Variation Training (Re-timer only)” and “3.4.7 Gen3 Tx Frequency Variation Training (Re-timer
only)”.

Retimer Ty Preset Calibration Tx Equaliztion TP3 Equaliztion Calibration  Test Setup

DUT contains Retimer : | fes w

FIGURE 41. SELECT DUT RE-TIMER OPTION

1@ AlTest

=[] 4 Optional Test

- L[4 12.1.1 Preset Calibration

-] USB4 Gen2
----- [J4» 3.3.1 Gen2 Transmitter Equalization
m-[] € Gen2 55C Test
..... L 3.3 7 Gen2 TX Frequency Variation Training(Retimer only)
- ]4> 3.3.8 Gen2 Rise/Fall Time
----- [J4 3.3.9 Gen2 Blectrical Idle Voltage
B[] € Gen2 TP2 Jitter
----- 4 3.3.16 Gen2 AC Common Mode
----- [J4» 3.3.17 Gen2 Eye Diagram
- |4 Gen2 TP3
5[] 4 USB4Gen3
----- 4> 3.4.1 Gen3 Transmitter Equalization
-4 Gend S5C Test

..... 4

-4 3.4.8Gen3 Rise/Fall Time
----- [J4 3.4.9Gen3 Blectrical Idle Voltage
&[4 Gen3 TP2 Jitter
----- [J4 3.4.16 Gen3 AC Common Mode
----- [J4» 3.4.17 Gen2 Eye Diagram
-4 Gen3 TP2

FIGURE 42. SELECT 3.3.7 GEN2 Tx FREQUENCY VARIATION TRAINING (RE-TIMER ONLY) TEST AND 3.4.7 GEN3 Tx
FREQUENCY VARIATION TRAINING (RE-TIMER ONLY) TEST

7.3 Set Up Transmitter Equalization (Tx EQ)

If Tx EQ is selected or has not been performed in the previous section, the user can assign the
presets to be applied when running Tx EQ. The presets chosen in the calibration will be negotiated
by the DUT during the compliance tests. When running Tx EQ, the DUT will be using the presets
assigned for Tx EQ. Refer Section 6.2.
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7.4 SetUp TP3 Equalization (TP3 EQ) Calibration

If TP3 EQ Calibration is selected or has not been performed in the previous section, the user can
assign the CTLE to be applied when running TP3 EQ calibration. A reference equalization will be
applied on the oscilloscope to find the optimized eye diagram using the best equalization
parameters. Refer Section 6.2.

7.5 Configure Test Parameters

Select the button in the main software menu to access the Configurations page. Set the
parameters required for the test setup.

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

Set Default

4

o- All Test

DUT Type: Hos ~

Seript Version: ETTi{vD.9.5) ¥

Run ETT with Tiger Lake: T v

Enforce ETT With Optimized Preset: =i o

ETT Test Port Configuration: 1357

Retimer 1D:

(x8A17

ICL Port: P

Run Reset Script: False w

LISB4 Blectrical Scripts Controller: (B -
LUISB4 Blectrical Scripts Remote Server Port Mumber:: 53397
LISB4 Blectrical Scripts Remote Server IP Address:: 192.168.2 10

USB4 Hectrical Scripts Remote Path: A Becnical\Bos

USB4 Blectrical Scripts Local Path: |C:'-Eedrical'-uCnntroller

SMA Cable DeEmbedding: T v

Ch 1-3 TP2 SMA Cable Transfer Function (tf4): Cablel 4

FIGURE 43. TEST CONFIGURATION PAGE

TABLE 5. TEST PARAMETERS

Parameter Description

DUT Type Select ‘Host’ or ‘Device’ if using a host or device DUT respectively.

Script Version Select the version of the test script to be used:
TenLira (“ver 0.8.4” or above) or ETT [“ETT(v0.9.4)” or “ETT(v0.9.5)”] or
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IceLake or Gatkex test script.

Note: If you want to use the latest script version, select from the drop-down list
any available latest version supported in the current GRL-USB4-TX-TEST
software release. In the event of test script commands being modified in future
releases, GRL will proceed to update the GRL-USB4-TX-TEST software
accordingly.

Note: The GRL Remote Server must be used with the IceLake version.

Run ETT with Tiger Lake

If the Host DUT is selected as the “DUT Type” and if the ETT test script is
selected in the “Script Version” field, set to “True” to run the ETT script on
Intel’s Tiger Lake processor if supported by the Host DUT.

Enforce ETT with
Optimized Preset

This is only applicable when using the ETT test script. Select ‘True’ to force
the USB4 DUT to output signals with optimized preset using the value from
the 12.1.1 Preset Calibration’ test result. Select ‘False’ for the USB4 DUT to
output signals with original preset.

ETT Test Port
Configuration

If the Device DUT is selected as the “DUT Type” and if the ETT test script is
selected in the “Script Version” field, specify the test connector lanes to
validate the port mapping of the Device DUT connectors.

Retimer ID

Select the re-timer ID if the DUT has a re-timer on board.

2

This field will be available only if IceLake is selected from the “Script Version’
field:

e Ice Lake re-timer ID options: 0x8A17 or Ox8AOD
e Tiger Lake re-timer ID options: 0x9A1D or 0x9A1B

Note: Ensure that the DUT re-timer option is selected from the Setup
Configuration page (refer Section 7.2).

ICL Port

Select the inter-chassis link (ICL) port type.

J

This field will be available only if IceLake is selected from the “Script Version’
field.

Run Reset Script

Select ‘True’ to perform a reset operation before running the test script.

USB4 Electrical Scripts Select ‘Remote’ if using a remote test script on the Host DUT/USB4 Host or

Controller ‘uController’ if using a USB4 microcontroller board to control the DUT. If the
DUT supports the JTAG technology, select ‘JTAG’ to apply the JTAG based
test script. Otherwise, select ‘Manual’ if using a manual test script.

USB4 Electrical Scripts Specify the remote server’s port number of the controller host of the test

Remote Server Port
Number

script.

This field will be available only if Remote is selected from the “USB4 Electrical
Scripts Controller” field.

USB4 Electrical Scripts
Remote Server IP Address

Specify the remote server’s IP address of the controller host of the test
script.

This field will be available only if Remote is selected from the “USB4 Electrical
Scripts Controller” field.

USB4 Electrical Scripts

Set the working directory to the path where the remote test script is
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Remote Path

installed.

This field will be available only if Remote is selected from the “USB4 Electrical
Scripts Controller” field.

USB4 Electrical Scripts
Local Path

Set the working directory to the path where the local test script is installed.

This field will be available only if uController or JTAG is selected from the
“USB4 Electrical Scripts Controller” field.

SMA Cable DeEmbedding

Select ‘True’ to perform de-embedding of the connected SMA cable.

Ch1-3/Ch2-4TP2 SMA
Cable Transfer Function
(.tf4/.flt)

If ‘True’ is selected from the “SMA Cable DeEmbedding” field, specify the
SMA cable transfer function files that will be used to de-embed the SMA
cable connected to the Scope channel pair (1 & 3 or 2 & 4) at the TP2 test
point. Refer Appendix on how to set up the SMA cable transfer function files.

Note: The .tf4 file format will be used for the Keysight scope while the .flt file
format will be used for the Tektronix scope.

Ch1-3/Ch2-4TP2 SMA
Cable Transfer Function
for E-idle (.tf4/.flt)

If ‘True’ is selected from the “SMA Cable DeEmbedding” field, specify the
SMA cable transfer function files that will be used to de-embed the SMA
cable connected to the Scope channel pair (1 & 3 or 2 & 4) in the Electrical
Idle state at the TP2 test point. Refer Appendix on how to set up the SMA
cable transfer function files.

Note: The .tf4 file format will be used for the Keysight scope while the .flt file
format will be used for the Tektronix scope.

Ch1-3/Ch2-4Gen2 TP3
SMA with 2m Cable
Transfer Function
(.tfa/.flt)

If ‘True’ is selected from the “SMA Cable DeEmbedding” field, specify the
SMA cable transfer function files that will be used to de-embed the SMA
cable with embedded 2m passive cable connected to the Scope channel pair
(1 &3 or2&4)forthe USB4 Gen2 host/device DUT at the TP3 test point.
Refer Appendix on how to set up the SMA cable transfer function files.

Note: The .tf4 file format will be used for the Keysight scope while the .flt file
format will be used for the Tektronix scope.

Ch1-3/Ch2-4 Gen3 TP3
SMA with 0.8m Cable
Transfer Function
(.tf4/.flt)

If ‘True’ is selected from the “SMA Cable DeEmbedding” field, specify the
SMA cable transfer function files that will be used to de-embed the SMA
cable with embedded 0.8m passive cable connected to the Scope channel
pair (1 & 3 or 2 & 4) for the USB4 Gen3 host/device DUT at the TP3 test point.
Refer Appendix on how to set up the SMA cable transfer function files.

Note: The .tf4 file format will be used for the Keysight scope while the .flt file
format will be used for the Tektronix scope.

Number of TP3 Eye Run
Times

Define the number of eye heights to acquire during TP3 eye diagram
optimization.

Equalization Calibration
Mask

Select ‘Enable’ to perform a search for eye masks during TP3 equalization
calibration for the DUT.

Screenshots Mode

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

e “Full Screen”: Image of the waveform along with the measurement
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area.

e “Grid”: Image of only the waveform without showing the
measurement area.

Save Waveform

Select ‘True’ to enable saving the waveform acquisition to afile.

Remove Scope RJ

Select ‘True’ to remove the effects of intrinsic Scope random jitter (RJ)
components from measurements.

Scope RJ

If ‘True’ is selected from the “Remove Scope RJ” field, enter the Scope RJ
values to be removed.

Frequency Variation
Capture Times

Enter the number of times to perform frequency variation over the signal
transmitted by the re-timer.

Frequency Variation Test
Save Waveform Only

Select ‘True’ to only enable waveform signals to be saved while frequency
variation is running.

Remote File Server IP
Address

Enter the IP address for the GRL Remote Proxy Server. See Section 4.3.1 on
how to set up the remote file server.

Remote File Server Port
No.

Enter the Port number for the GRL Remote Proxy Server. See Section 4.3.1
on how to set up the remote file server.

7.6 Perform Tx Measurements

The following example describes how to use the GRL-USB4-TX-TEST software to run a typical
automation test on the DUT transmitter lanes.

Note: Prior to running measurements, it is recommended that the Preset calibration as described in
Section 6 has been completed. Also make sure that the relevant test setups for the DUT as described
in Section 5 have been completed.

1. Select the required DUT port(s) and lane(s) as well as data rates to be tested in the Test

Conditions page. Refer Section 4.3.3.

2. Select the tests to be run. Refer Section 7.1.

3. Ifthe DUT has a re-timer on board, select the DUT re-timer option in the Setup Configuration

u page. Refer Section 7.2.

4. If TxEQ s selected to be run, set up the presets for Tx EQ in the Setup Configuration u page.

Refer Section 6.2.

5. If TP3 EQ Calibration is selected to be run, set up the CTLE for TP3 EQ Calibration in the Setup

Configuration Q page. Refer Section 6.2.

6. Setup the test parameters for the selected tests in the Configurations (X page. Refer Section
7.5.
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7. GototheRun Tests . page and select the Run Tests button to begin testing. Refer Section

6.3.

8. Follow the software instructions step by step to set up the connection and perform the

selected tests.

9. Once tests have completed, the test results will be saved automatically and populated on the

Report l:1

page. Select the Generate report button to view the details of each result.

Result
[ Generate report ]
Mo Test Name Result Limits Value
1 3.3.1 Gen?2 Transmitter Equalization | pass WA NAA (] Delete
2 3.3.1 Gen2 Transmitter Equalization | pass [T WA
1 3.3.8 Gen? Rise Time SR - 100000p5 34.95000pS © ||| Delete Al
4 3.3.8 Gen2 Rise Time BEEEEE - 10.0000p5 31.9000 pS
B 3.3.8 Gen2 Fall Time BEEEEE - 10.0000 pS 34 9600 p5
& 3.3.8 Gen? Fall Time S - 100000p5 32.0600pS
7 3.3.9 Gen2 Bectrical Idle Voltage BEEEEEE - 20.0000 mY 57430 mV
8 1.3.9 Gen2 Blectrical Idle Voltage == <= 20.0000 mV 51020 mV
9 3.3.10Gen? Total Jitter BEEEEE - 320.0000mUl 1744000 mUl
10 3.3.10 Gen2 Total Jitter B <-230.0000mUlL 187.1000 mUI
11 3.3.11Gen2 UJ BEEEE <-310.0000mUl - 97.1000 mUI
<
FIGURE 44. VIEW TEST RESULTS EXAMPLE
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8 Test Results and Reports with GRL-USB4-TX-TEST Software

The Report l:]] page displays the results from all calibration and test runs. If some of the results
are not desired, they can be individually deleted by selecting the Delete button. Also for a PDF
report, select the Generate report button.

8.1 Generate Test Report

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

Result

Mo Test Name Result Limits Value

1 1.3.1 Gen2 Transmitter Equalization | pass WY NAA

2 1.3.1 Gen2 Transmitter Equalization | pass [ NAA

3 3.3.8 GenZ Rise Time BE=EE - 10.0000pS 34.9000 pS

4 3.3.8 GenZ Rize Time R - 10.0000 pS 31.59000 pS

5 3.3.2 Gen2 Fall Time BTSN - 100000pS 349600pS

6 3.3.8 Gen2 Fall Time BEEEE - 10.0000 pS 32,0600 pS

7 1.1.9 Gen2 Bectrical Ide Voltage =R - 20.0000 mV 57430 mV

8 339 Gen? Hectrical Idle Voltage R <- 200000 m 51020 mV

9 3.3.10 Gen2 Total Jitter R - 350.0000mUl 1744000 mUI
10 3.3.10Gen2 Total Jiter R - 380.0000mUl 1871000 mUl
11 3311 Gen2 UJ B - 3100000 mUl 971000 mUI
£

[ Generate report ]

(] Delete

[ ] Delete All

@)

FIGURE 45. GENERATE REPORT PAGE

8.1.1 Test Session Information

This portion is populated from the information entered in the Session Info page (refer Section

4.3.2).

USB4 Tx Test Report

DUT Information
DUT Manufacturer

DUT Model Number
DUT Serial Number

DUT Comments

Test Information
Test Lab

Test Operator

Test Date

Software Version
Software Revision

GRL

USB4 Tx 1

1000

Granite River Labs

David

5 May 2020

00024

FIGURE 46. TEST SESSION INFORMATION
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8.1.2 Test Results Summary Table

This portion is populated from the tests and calibration performed and their results. This gives a
summarized view of all the results and test conditions.

USB4 Tx Test Report

No TestName Limits Value Results Lane DataRate

1 12_1.1 Presei Calibration NIA N/A Pass PortA Lane 0 Rate 10G

2 12 1.1 Presei Calibrafion NIA N/A Pass PortA Lane 0 Rate 20G

3 12 1.1 Preset Calibration N/A N/A Pass PortA Lane 0 Rate 10p31253
4 12 1.1 Preset Calibration N/A N/A Pass PortA Lane 0 Rate 20p625G
5 3.3.1 Gen?2 Transmitter Equalization N/A N/A Pass PortA Lane 0 Rate 10G

6 3.3.1 Gen2 Transmitter Equalization N/A N/A Pass PortA Lane 0 Rate 10p3125G3

FIGURE 47. TEST RESULTS SUMMARY TABLE EXAMPLE

8.1.3 Test Result Details

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

Pass/Fail Stats
Test Limits
Result

Tap

Eye Height:

Eye Width:

Test completed time

Real-Time Eye
1.07201 MUL
1 Wfms

SEdl4 [RJILIDA

ucoda 07, 2020 5:;41:17 FM

105. 3.4.21 Gen3 Eye Diagram TP3 [Rate_20G,L0]

: Pass
= 0 Points
0.0000 Points
0.192(28.8 mV)
138.3000 mV

36.1400 ps

07 April 2020 17:41:17 PM

-100 mv

-200 mv

200 mV

100 my

0.0V

FIGURE 48. TEST RESULT DETAILS EXAMPLE
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8.2 Delete Reports

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

button.

Result

1 [] Test Name Result Limnits Value

1 1.3.1 Gen2 Transmitter Equalization | pPass [l NAA

2 1.3.1 Gen2 Transmitter Equalization | pass [ NAA

3 3.3.8 GenZ Rise Time =R - 10.0000pS 34.9000 pS

4 3.3.8 GenZ Rise Time B2 - 10.0000 pS 31.5000 p5

5 3.3.2 Gen2 Fall Time BTSN - 100000pS 34.9600pS

6 3.3.8 Gen2 Fall Time =R - 10.0000pS 32.0600 pS

7 3.3.9 Gen? Bectrical ldle Voltage B - 20.0000 mV 57430 mvV

8 3.3.9 Gen? Blectrical Idle Votage B2 <- 20.0000 my 51020 mV

9 3.3.10 Gen2 Total Jitter B2 - 350.0000mUl 1744000 mUI
10 3.3.10 Gen? Total Jitter B - 380.0000mUl 1871000 mUl
1 33,11 Gen2 UJ =S - 3100000mUl 971000 mUl
<

(Generate report

(

& ||| Delete Al

)
[@_] Delete ]
o]

FIGURE 49. DELETE INDIVIDUAL CALIBRATION/TEST RESULTS EXAMPLE

To remove all results, select the Delete All button.

TestName Result

Limits

Value

Lane DataRate

Generate report

FIGURE 50. DELETE ALL RESULTS
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9 Saving and Loading Test Sessions

The usage model for the GRL-USB4-TX-TEST automation software is that Calibration and Test
Results are created and maintained as a ‘Live Session’ in the software. This allows you to Quit the
software and return later to continue where you left off.

Save and Load Sessions are used to Save a Test Session that you may want to recall later. You can
‘switch’ between different sessions by Saving and Loading them when needed.

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

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

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

LISB4 Tic Test

License  Windows Help

Application | Opticns
Save App Property

Load App Property

Mew Session

Name Save Session Type
Load Session 3
Scope | Ne—— | [

FIGURE 51. SAVING AND LOADING CALIBRATION AND TEST SESSIONS

The configuration and session results are saved in a file with the extension ‘.ses’, which is a
compressed zip-style file, containing a variety of information.
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10 Appendix A: SMA Cable Transfer Function Setup Procedure

for Cable De-embedding

This section describes how to create and set up transfer function on the Scope for de-embedding

of SMA cables.

The following TP3 embedding files are required for the creation of transfer (.tf4) files and filter (.flt)

files and can be downloaded from USB-IF:
e USB4 Gen3 TP3 Embedding File
e USB4 Gen2 TP3 Embedding File

[Note: Permission from USB-IF must be obtained to gain access to these files.]

The GRL-USB4-TX-TEST software enables the following transfer function options:

Ch 1-3 TP2 SMA Cable Transfer Function (.tf4/.flt)

Select a .tf4/ flt file to de-embed the SMA cable on
the Scope channels 1 & 3 at the TP2 test point.

Ch 2-4 TP2 SMA Cable Transfer Function (.tf4/.flt)

Select a .tf4/ flt file to de-embed the SMA cable on
the Scope channels 2 & 4 at the TP2 test point.

Ch 1-3 TP2 SMA Cable Transfer Function for E-idle
(.tf4/.flt)

Select a .tf4/ flt file to de-embed the SMA cable on
the Scope channels 1 & 3 in the Electrical Idle state
at the TP2 test point.

Ch 2-4 TP2 SMA Cable Transfer Function for E-idle
(.tf4/.flt)

Select a .tf4/ flt file to de-embed the SMA cable on
the Scope channels 2 & 4 in the Electrical Idle state
at the TP2 test point.

Ch 1-3 Gen2 TP3 SMA with 2m cable Transfer
Function (.tf4/.flt)

Select a .tf4/.flt file to de-embed the SMA cable with
embedded 2m passive cable on the Scope channels
1& 3 at the TP3 test point for the USB4 Gen2 DUT.

Ch 2-4 Gen2 TP3 SMA with 2m cable Transfer
Function (.tf4/.flt)

Select a .tf4/.flt file to de-embed the SMA cable with
embedded 2m passive cable on the Scope channels
2 & 4 at the TP3 test point for the USB4 Gen2 DUT.

Ch 1-3 Gen3 TP3 SMA with 0.8m cable Transfer
Function (.tf4/.flt)

Select a .tf4/.flt file to de-embed the SMA cable with
embedded 0.8m passive cable on the Scope
channels 1 & 3 at the TP3 test point for the USB4
Gen3 DUT.

Ch 2-4 Gen3 TP3 SMA with 0.8m cable Transfer
Function (.tf4/.flt)

Select a .tf4/.flt file to de-embed the SMA cable with
embedded 0.8m passive cable on the Scope
channels 2 & 4 at the TP3 test point for the USB4
Gen3 DUT.
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10.1 Set Up Transfer Function for the Keysight Scope
1. For SMA Cable De-embedding on Scope Channels 1 & 3:

On the Keysight Scope, select Setup > Channel 1 > Differential Channels 1 & 3 > 4 Port
(Channels 1 & 3) in the “InfiniiSim” pane > Setup:

File Control | Setup Display Trigger Measure/Mark
s = m © Channel 1... |

— "" @ channel 2...
o © 1.00 \ ® channel 3...
m

™ channel 4...

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

. Show Raw
Channels

Differential
Channels 1 & 3

- Channels 1 & 3 Acquisition HW | - Differential Display
Scale Scale Auto [l Fine
.00 v/ ' |
Dffset

on [ invert Ch1-cCh3

Lo

m
z
[
¥
@
-
0
0
tl
]
]
7y

—_—— === | Bandwidth Limit...

B Labels |1 | | Infiniisim ——
T Probe...

- PrecisionProbe/PrecisionCable - |4 Port (Channels 1 & 3)

— Probe Cal...

~ I—I
B on | Setup... | Setup...

Trigger...

FIGURE 52. SMA CABLE TRANSFER FUNCTION— SET UP SCOPE CHANNELS 1 & 3
2. For SMA Cable De-embedding on Scope Channels 2 & 4:

On the Keysight Scope, select Setup > Channel 2 > Differential Channels 2 & 4 > 4 Port
(Channels 2 & 4) in the “InfiniiSim” pane > Setup.

3. Onthe InfiniiSim Setup screen, select Setup Wizard:
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| Setup Wizard... \/ \Ui |Create Transfer Function from Model...|

Transfer Function File Name

FIGURE 53. SMA CABLE TRANSFER FUNCTION— SELECT SETUP WIZARD ON SCOPE

4. On the InfiniiSim Wizard screen, select Next:

[ =
InfinliSim Wizard

General Setup
Select Model

Measurement Block
Setup To begin setting up InfiniiSim, click the Next button.

Simulation Block
Satup

Obsarvation Nodes

Save File

FIGURE 54. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #1

5. Onthe InfiniiSim Wizard > General Setup screen, select Next:
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Infinilsim Wizard

General Setup
Select Model

Measurement Block
Setup

Simulation Block
Satup

Observation Nodes

Save Filz

tion to convert
uit (desired).

For example, you may be using & sired effects on your os
measurements. The Measurement Circui Id have a block that describes the rical
eristics of the cable (such as a rcuit or S-parameter file}. The Simulation

Circuit would have a "Thru" because Infi n creates a transfer function that compensates |

for the electrical impact of the cable. This means the waveforms shown on the scope are
what you would b g if the cable had no electrical i all.

These are the colors for the Measurement and Simulation C
Measurement Circuit -

simulation Circult -

e e |

FIGURE 55. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #2

6. On the InfiniiSim Wizard > Select Model screen, select Remove insertion loss of a fixture or

cable > Next:

File Control

Setup Display Trigger Measure/Mark Math Analyze Utilities Demos Help

Infiniisim Wizard

Setup

Setup

Save File

Select the InfiniiSim model you want to use.

General Setup Remove insertion loss of a fixture or cable

Select Model
Measurement Block

Simulation Block

Observation Nodes

FIGURE 56. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #3

7. On the InfiniiSim Wizard > Measurement Block Setup screen, set the following parameters for
de-embedding of the SMA cable:

In the” Port Type” pane, select 4 Port.
In the “Block Type” pane, select S-parameter File.

In the “S-parameter file” pane, browse and select the SMA cable S4P file which has been

measured using the ENA vector network analyzer.
In the “4 Port Numbering” pane, select 1[=]3, 2[~]4.

Select Next to proceed.
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InfiniiSim Wizard

Measurement Block Setup
Block Name Port Type

Channel 4 Port

General Setup
Select Mode

Measurement Block -Ports 1, 2, 3 &4
Setup

Block Type
gg:uupanon Block S-parameter File (]
Observation Nodes S-parameter file
Save File C:\GRL\Agilent\Setup ;

\USB4 Tx Test\s4p e | View...

\#1.54P

4 Port Numbering

123, 204 (V] B Flip Model

e T

FIGURE 57. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #4

8. On the InfiniiSim Wizard > Simulation Block Setup” screen, set the following parameters for
adding a passive cable.

a) Forthe Channel 1 TP2 SMA cable de-embedding file:
o Inthe “Block Type” pane, select Ideal Thru:

-
InfiniiSim Wizard

Simulation Block Setup
Block Name Pert Type

et |

REEEC e - Ports 1, 2, 3 &4 ———
Setup Block Type

General Setup

Select Model

Simulation Block
Ssatup

|1deal Thru |7|

Observation Modes

FIGURE 58. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #5
b) Forthe Channel 1 TP2 E-idle test:
o Inthe “Port Type” pane, select (2) 2 Port.
o Inboth Ports 1> 2 and Ports 3 > 4 panes, set the following parameters:

= Block Type: RLC
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= Circuit Element: Parallel Shunt
= Resistance: 1.00000 MQ
= Capacitance: 5.0930 pF

InfiniiSim Wizard

Simulation Block Setup

General Setup BlockName  |PortType

‘
Select Mode |Channel (2) 2 Port v
o ——ed Ports1 +2 ——— _Ports 3 » 4

Setup Block Type Block Type
Simulation Block a
e

Observation Nodes Circuit Element Circuit Element

Save File |Parallel Shunt Parallel Shunt

Resistance Resistance

11.00000 MQ

[1.00000 MQ

Inductance Inductance

Capacitance
5.0930 pF

Capautance
B |5.0930 pF

Port 1

FIGURE 59. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #6

c) Forthe Channel 1 USB4 Gen3 TP3 test (SMA cable de-embedding file with 0.8m passive
cable):

o Inthe “Block Type” pane, select S-parameter File.

o Inthe “S-parameter file” pane, browse and select the passive cable S4P file which
has been measured using the ENA vector network analyzer.

o Inthe “4 Port Numbering” pane, select 1[=]2, 3[]4.
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InfiniiSim Wizard

General Setup
Select Mode

Measurement Block
Setup

Simulation Block
Setup

Observation Nodes

Save File

Simulation Block Setup
Block Name

Channel

Ports 1, 2, 3 & 4
Block Type
|S—parameter File

S-parameter file

C:\GRL\Agilent\Setup
\USB4 Tx Test\s4p
\USB4_0p8m.S4P

A Dart Numhbarinn

122,34 (Y|

Port Type
4 Port

¥

o

B Flip Model

[ Cancel J< Baci [ Next> J s |

FIGURE 60. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE #7

9. Select Next to proceed.

10. On the InfiniiSim Wizard > Save File” screen, specify the file name for the newly created
transfer function file. Make sure the file is saved to the following default location-
“C:\GRL\Agilent\Setup\USB4 Tx Test\TransferFunction\xxx” on the Scope and then select Next >

OK > Finish.

InfininSim W

General Setup
Select Mode

Measurement Block
Setup

Simulation Block
Setup

Observation Nodes

Save File

Enter the name of the transfer function file. This file is created by InfiniiSim based on the
Measurement and Simulation models you have specified. To use these medels again, just
select this file instead of running this wizard.

Transfer Function File

C:\GRL\Agilent\Setup\USB4 Tx Test\TransferFunction\Cable1 |

+0p8m.tf4
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InfiniSim Wizard

Congratulations! You have set up InfiniiSim. Click the Finish button to apply your settings.

General Setup

Select Mode

Measurement Block
Setup

Simulation Block
Setup

Observation Nodes

Save File

Successful computation of transfer function.

OK |

[<Becic ] e e |

FIGURE 61. SMA CABLE TRANSFER FUNCTION— SET UP INFINIISIM ON SCOPE COMPLETED

11. On the GRL-USB4-TX-TEST application -> Configurations page, select True for “SMA
Cable DeEmbedding” and specify the transfer function files to be used.

LISB4 Hlectrical Scripts Remote Server IP Address:: 192 168.2.10

... USB4 Hectrical Scripts Remote Path: C\Blectrical\Host

i USB4 Electrical Scripts Local Path: C:\Bectrical'uController
SMA Cable DeEmbedding: )
Ch 1-3 TP2 SMA Cable Transfer Function (if4): |Cable1 4 |
Ch 2-4 TP2 SMA Cable Transfer Function (if4): |Cab|32_ﬁ4 |
Ch 1-3 TP2 SMA Cable Transfer Function for E-dle{f4): |Cab|e1_5d|e_ﬂ4 |
Ch 2-4 TP2 SMA Cable Transfer Fimetion for E4dle| f4): |Cab|32_5d|e_ﬂ4 |
Ch 1-3 Gen2 TP3 SMA with 2m Cable Transfer Function {tf4): |Cab|e‘|+2-n_ﬂ4 |
Ch 2-4 Gen2 TP3 SMA with 2m Cable Transfer Function (tf4): |Cab|ez+2-n_ﬂ4 |
Ch 1-3 Gen3 TP3 SMA with 0.8m Cable Transfer Function (f4): |Cab|e-|+|]pgm_ﬂ4 |
Ch 2-4 Gen3 TP3 SMA with 0.8m Cable Transfer Function (f4): Cable2+0p8m tf4

12. Repeat all the above steps to generate a new transfer function as required.
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10.2 Create Filter Files for the Tektronix Scope

10.2.1 Convert Single-Ended S-Parameter Files to Mixed Mode
1. Turnon the “Serial Data Link Analysis” (SDLA) software on the Tektronix scope.

2. Select Analyze - Serial Data Link Analysis:

MyScope|| Analyze '

Search...

Mark...

Results Table

Serial Error Detector

USB2.0 Test Package

TekExpress Ethernet Tx

DVI Compliance Test Solution
Ethernet Compliance Test Software
Protocol Trigger and Decode

CAN and LIN Timing and Protocol Decode Software
HDMI Compliance Test Software(1.4)

SignalVuVector Signal Analysis Software

( Serial Data Link Analysis )

TekExpress PCIExpress

TekFEvnrece SFDLNSFD Ty

FIGURE 62. SELECT AND OPEN SERIAL DATA LINK ANALYSIS ON TEKTRONIX SCOPE

On the SDLA Visualizer screen, select the Convert tab button.

3
4. Click on the Load button to load the SMA cable S-parameters.
5. Select the correct port definition for the S-parameter file.

6

Click on the Apply button.

Bl SDLA Visualizer - De-embed

Select a single-ended S-parameter file to convert to mixed mode

T+ Rx +
Cascade
I ' A |
e 511 $12 $13 S14 Sdd11 Sdd12 Sdct1 Sdci2
o 0 S0 521 522 323 524 S5dd21 §dd22 Sdc21 Sdc22
R 831 832 833 8534 Port 1 Scd11 Scd12 Scell Sce12
Convert 534 542 543 544 Scd21 Scd22 Scc21 Scc22?
FETILE S 40G 21.54P <filenzmes

! Limiter Tx- Port 2 V] Plot [Purt4 il P - ! I

FIGURE 63. CONVERT TO MIXED MODE S-PARAMETERS
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7. Click on the Save button to save the mixed mode S-parameters after conversion.

Bl SDLA Visualizer - De-embed E=nEEn

Select a single-ended S-parameter file to convert to mixed mode

rort1 w| (el [ports v . et |

[ 511 812 513 §14 ] Sdd11 Sdd12 5dc11 Sdc12]
521 522 823 s24 S5dd21 Sdd22 Sdc21 5dc22
531 832 833 §34 ; Scd11 Scd12 Scell Sce12

S34 542 S43 Sdd . Scd?1 Sed22 Scc?i Scc22

SMA 40G #1.54P SMA 40G #1 Diff.54P
iz <] [ e < o o

FIGURE 64. SAVE CONVERTED MIXED MODE S-PARAMETERS

8. Repeat steps 2 to 7 for all single-ended S-parameters that are used for de-embedding,
including the “USB4_Gen2_2m.s4p” and “USB4_Gen3_0p8m.S4P” files downloaded from USB-
IF’s website. Examples of these files are as shown below:

|| SMA40G #1,54P

| | SMA40G #3,54P

|| SMA 406 Diff #1,54P

| | SMA 405 Diff #3,54P

| | USB4_Gen2_2m.sdp

| | USB4_Gen2_2m_Diff.s4p
|| USB4_Gen3_0p&m.54P

| | USB4_Gen3_0p8m_Diff. 54P

FIGURE 65. SINGLE-ENDED S-PARAMETER FILE EXAMPLES

10.2.2 Create SMA Cable De-embedding Files for Scope Channels 1 & 3 and Channels 2 &4

1. Onthe Tektronix Scope, click on the De-embed button on the SDLA Visualizer screen.

. SDLA Visualizer L= L:.n-!
[ 'Ibklroni)( ® View O GPB

Measurement Circuit TpTel @ Single Input () Dual Input 0l Global BW Limit: TBD
w2 Sample Rate: 12.5 GS/s

) v srcl 1 Tp10
® De-embed s (Matht v . BitRate:| & | Gbis
sc? B

Tpi1 Tpi2
Tpt b2

Data

Simulation Circuit

FIGURE 66. CREATE SMA CABLE DE-EMBEDDING FILES — #1
2. Click on the B1 button.
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i SDLA Visualizer - De-embed

FIGURE 67. CREATE SMA CABLE DE-EMBEDDING FILES — #2

3. Click on the Browse button to load the mixed mode S-parameter file that has been created
from Section 10.2.1. Then click OK.

. SDLA Visualizer - Block Configuration C=tE=y

Select B1 model and the applicable files if required

SMA 40G Diff #1.54P
|,,,p t Diff “TT' ,] [umuut:snﬁ um] Differential
ort Bifferentia Sdd21Sdd22 Sdc21 Sdc22
Scd11 Scd12Sce1 Scci2 Port1
Scd21 Scd22Sec21 Scc22
@ Typical B
(1 Al
() Alternate —
S11 512 513 $14 [portt | Single fportz v
521 522 523 524
D % @ s e
3
[portz = | [poris +|

FIGURE 68. CREATE SMA CABLE DE-EMBEDDING FILES — #3
4. Make sure signals are actively flowing through Channel 1 on the scope.

5. Select the Tp1 radio button.

Bl SDLA Visualizer (=] =
[ 'Ibklronlx @ View O GPIB [ [
4
Measurement Circuit TPt Te7 @ Single Input () Dual Input 0| Global BW Limit 19.998GHz
2 b1 sel Sample Rate: 100 GS/s I_
11 Tpi2 @ lm chi v Tp10 _
- Bit Rate: | 20, Gb/
Tpt b2 sre2 | ] ate: | 20.625 | Gbis I_
R4
5] Data |
-~ De-embed Tp T;:A
NA el a1 NA s
© I Embed © . I
Tp2 c2 a2 T3 (@) Clock
Simulation Circuit Tes I— l—

FIGURE 69. CREATE SMA CABLE DE-EMBEDDING FILES — #4
6. Selectthe Math2 radio button and then click OK.
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h SDLA Visualizer - Test Point and Bandwidth Configuration = —

Tp1-Map the desired test points to Math to see the processed waveform

Tp OniOff Map Tp to Math Label Filters Global BW Limit Delay

() Math1 |Nune '] | N& | - () None () Keep Delay
|Tp1 v] | o1 | - @ Auto @ Remove Delay

© Math3 [7p2 - | Tp2 | sEE O custom  Adjust Delay |

© Math4 [1e3 - | Tp2 |  save |

Tps BW: 19.9988GHz

Tpé Scaling Factor
[0 | [2) 7] Export filters for 32-bit scope (7]

FIGURE 70. CREATE SMA CABLE DE-EMBEDDING FILES — #5

7. Click on the Apply button.
Bl SOLA Visualizer
[ Tbkll'Dﬂ!X @® View © GPB

o8 Tel 1l Global BW Limit 19.988GHz

Measurement Circuit @) Single Input () Dual Input
M b srol Sample Rate: 100 GS/s
Tpi1 Tpiz Ve Tpt0
= L (et z) Bit Rate: | 20,625 | Gbis
Tpl b2 srcd

R4

) Data
. De-embed Tp Tps  Tpd Tod
N
o Na ol a NA
Te2 2 a2 Te2 © Clock
simulation Circuit w3
0% 100%

Press Apply to update filter...

FIGURE 71. CREATE SMA CABLE DE-EMBEDDING FILES — #6

8. The filter file will be created at “C:\Users\Public\Tektronix\TekApplications\SDLA\output
filters\sdlatp1.flt”. Copy this file to the “C:\TekApplications\DPOJET\Setups\USB4 Tx
Test|\TransferFunction” directory on the Tektronix scope and rename the file for de-
embedding of channels 1 & 3.

9. Repeat above steps for channels 2 & 4.
10.2.3 Create SMA Cable De-embedding + TP3 Embedding Files for Scope Channels 1 & 3
and Channels 2 & 4

1. Repeatsteps 1to 8 from Section 10.2.2 above to combine the TP3 embedding file with the SMA
cable de-embedding file.

2. Click on the Embed button to combine the TP3 embedding file, e.g., “0.8m s4p” file.
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. SDLA Visualizer

([ Tektronix ® View O GPB et | Ao
rd
Measurement Circuit s @ Single Input ) Dual Input 12| Giobal BW Limit: TBD
e M2 o1 — Sample Rate: 100 GS/s
P pi2 @ . | De-embed &4 |Ch1 - BitRate:| & | Ghis
Tpl b2 sre2
R4

Ted

R2
O—
Tes

Simulation Circuit

FIGURE 72. CREATE SMA CABLE DE-EMBEDDING + TP3 EMBEDDING FILES — #1
3. Click on the B1 button.

Bl SDLA Visualizer - Embed e

FIGURE 73. CREATE SMA CABLE DE-EMBEDDING + TP3 EMBEDDING FILES — #2

4. Click on the File tab button.

5. Select the 4-Port Differential model from the Model drop-down menu.

6. Click on the Browse button and load the TP3 embedding file which has been converted to the
mixed-mode S-parameter file.

7. Click OK.

. SDLA Visualizer - Block Configuration o (wlSe

Select B1 model and the applicable files if required

Wodel
|4—Pnrt Differential '] gm g:;:g::;: ::;:

Scd11 Scd12Scet Scel2 Port1

USB4_Gen2_2m_Diff sdp

Differential
Browse |

Scd21 Sed22 Scc21 Scc22

@ Typical |
Check
() Alternate : i
Passivity
[ 811 812 513 814 ] Portl = Sing|e Portz =
Scaling Factor $31 532 559 334
% 534 S42 S43 S44 [porc ) Ended oot =]
Port3 « Portd =

FIGURE 74. CREATE SMA CABLE DE-EMBEDDING + TP3 EMBEDDING FILES — #3

8. Selectthe Tp3 radio button.
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9. Click onthe Apply button.

. SDLA Visualizer

® view © GPB

( Tektronix

Measurement Circuit L e @ Single Input () Dual Input 1| Global BW Limit; TBD
NA i Sample Rate: 100 GS/s
b1 srol 5
Tp11 Tp12 . T Tp10
Lo DH ' Ch x) BitRate:| & | Gbis
= Tpi b2 src2

Simulation Circuit

FIGURE 75. CREATE SMA CABLE DE-EMBEDDING + TP3 EMBEDDING FILES — #4

10. The filter file will be created at “C:\Users\Public\Tektronix\TekApplications\SDLA\output
filters\sdlatp3.flt”. Copy this file to the “C:\TekApplications\DPOJET\Setups\USB4 Tx
Test|\TransferFunction” directory on the Tektronix scope and rename the file for de-
embedding of channels 1 & 3.

11. Repeat above steps for channels 2 & 4.

12. Repeat above steps for the “2m.s4p” file.

10.2.4 Create SMA Cable De-embedding + Electrical Idle Files for Scope Channels 1 & 3 and

Channels 2 &4

1. Repeat steps 1to 8 from Section 10.2.2 to combine the electrical idle file with the SMA cable

de-embedding file.
2. Click on the Embed button.

Bl SDLA Visualizer P TR |

[ Tektronix ® View © GPB |

Measurement Circuit U @ Single nput () Dual nput 1 Giobal BW Limit: TBD
o “ o ow f - Sample Rate: 100 GSis
e @ D""mh” |C“1 - BitRate:| 6 |Gbis

Tpl b2 sre2

Simulation Circuit

FIGURE 76. CREATE SMA CABLE DE-EMBEDDING + ELECTRICAL IDLE FILES — #1
3. Click on the B1 button.
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SDLA Visualizer - Embed =

FIGURE 77. CREATE SMA CABLE DE-EMBEDDING + ELECTRICAL IDLE FILES — #2
Click on the RLC tab button.

Select the Shunt2 model from the Model drop-down menu.
Select the R ohms checkbox and type in 1000000 in the textbox.
Select the C pF checkbox and type in 5.093 in the textbox.

Click OK.

H * N o 0 &

SDLA Visualizer - Block Configuration =

9.

Select B1 model and the applicable files if required

FIGURE 78. CREATE SMA CABLE DE-EMBEDDING + ELECTRICAL IDLE FILES — #3

Select the Tp3 radio button.

10. Click on the Apply button.

- SDLA Visualizer e el 2|

Tektronix T )

Measurement Circuit Ll @ Single Input () Dual Input 12| Giobal BW Limi; TBD
DA b1 srel T Sample Rate: 100 GS/s
Teil Tpi2 .- I De-embed Bt |cm v] Tpi0 S
o k2 sre2
R4

©—p Daa
Te4

R
E)—p- Clock
Tes

Simulation Circuit
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FIGURE 79. CREATE SMA CABLE DE-EMBEDDING + ELECTRICAL IDLE FILES — #4

11. The filter file will be created at “C:\Users\Public\Tektronix\TekApplications\SDLA\output
filters\sdlatp3.flt”. Copy this file to the “C:\TekApplications\DPOJET\Setups\USB4 Tx
Test|\TransferFunction” directory on the Tektronix scope and rename the file for de-
embedding of channels 1 & 3.

12. Repeat above steps for channels 2 & 4.

13. Make sure that all filter file folders contain 8 filter files, e.g.:

| Cablel fit

| Cablel_Op&m.fit

| Cablel_2m.fit

| Cablel _Eldle fit
|| Cable3.flt
|| Cable3_0p8m flt
|| Cable3_2rm.flt

| Cable3_Eldle fit

14. On the GRL-USB4-TX-TEST application -> Configurations page, select True for “SMA
Cable DeEmbedding” and specify the filter files to be used.

USB4 Electrical Scrpts Local Path: CA\Bectiea\uCantrolisr

SMA Cable DeEmbedding: True ot

Ch 1-3 TP2 SMA Cable Transfer Function (4, fit): |Cable1 fit |

Ch 2-4 TP2 SMA Cable Transfer Function (tf4/ fit): |CableE.ﬂt |

Ch 1-3 TP2 SMA Cable Transfer Function for E<dle( tf4/ fit): |Cable'|_Eid|e.ﬂl |

Ch 2-4 TP2 SMA Cable Transfer Fimction for E-dle( t4/ fit): |Cable 3_Eidle fit |

Ch 1-3 Gend TP3 SMA with 2m Cable Transfer Function (tfd/ fit): |Cab|e1_2m.ﬂt |
Ch 2-4 Gen2 TP3 SMA with 2m Cable Transfer Function (tf4/ fit): |Cable3_2m_ﬂt |
Ch 1-3Gen3 TP3 SMA with 0.8m Cable Transfer Function {4/ fit) |Cable 1_Opf8m fit

Ch 2-4 Gen3 TP3 SMA with 0.8m Cable Transfer Function {14/ fit): Cable3_0p8m fi
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11 Appendix B: Burn Optimized Presets for Platform

11.1 Locate Optimized Preset Values

1. Onthe GRL-USB4-TX-TEST software, select 12.1.1 Preset Calibration from the
Calibration/Tests selection panel (refer Section 6.1).

2. Onthe Test Conditions page, select the 10G data rate (either 10 Gb/s or 10.3125 Gb/s) and the
20G data rate (either 20 Gb/s or 20.625 Gb/s) (refer Section 4.3.3).

3. Run the Preset calibration (refer Section 6.3). When completed, generate the test report and
find the optimized preset values.

4. Forexample:
Port A:
10G (10 Gb/s or 10.3125 Gb/s), Lane 0 is 1 (optimized preset value).
10G (10 Gb/s or 10.3125 Gb/s), Lane 1is 1.
20G (20 Gb/s or 20.625 Gb/s), Lane 0 is 2.
20G (20 Gb/s or 20.625 Gb/s), Lane 1 is 1.

Port B:

10G (10 Gb/s or 10.3125 Gb/s), Lane 2is 0.
10G (10 Gb/s or 10.3125 Gb/s), Lane 3 is 0.
20G (20 Gb/s or 20.625 Gb/s), Lane 2 is 1.
20G (20 Gb/s or 20.625 Gb/s), Lane 3is 1.

Application  Options  License  Windows  Help

c " Result |
| | i Generate report
No TestName Result Limits =
3.3.1 Gen2 Transmitter Equalization 1 12.1.1 Preset Calibration | pass W (o] Delete
Gen2 55C Test z 12.1.1 Preset Calibration | pass [ e
714 3.3.2 Gen2 Minimum Uit Interval 3 12.1.1 Preset Calibration |__rass I () J Delete Al ‘
4 3.32Gen2 Minimum Unit Intes| _ 4 12.1.1 Freset Calibration | _eass WV
3.32 Gen2 Minimum Unit Intel| ~
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USB4 Tx Test Report

1.12.1.1 Preset Calibration [Rate_10p3125G,L0]

Pass/Fail Stats : Pass

Preset 0 TP2 DDJ : : 108.4000 mUI

Preset1 TP2 DDJ : 1 93.3000 mul

Preset 2 TP2 DDJ : : 118.0000 muUl
Optimized Tx Preset Cal :

Test completed time : 13 July 2020 14:31:58 PM

USB4 Tx Test Report

2.12.1.1 Preset Calibration [Rate_20p625G,L0]

Passi/Fail Stats : Pass
Preset 0 TP2 DDJ : : 263.8000 mul
Preset1 TP2 DDJ : : 188.0000 muUl
Preset 2 TP2 DDJ : : 1598.0000 muUl
Optimized Tx Preset Cal :
Test completed time ;13 July 2020 14:37:10 PM
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11.2 Create NVM with Optimized Presets

1. Download Imaginarium2 from the Intel IBL website and run the tool.

v 4 « ModifiedNVM * Imaginarium2 4.21.2 v
[] Name Date modified
ko 7/13/2020 1:34 PM
] ru 711372020 1:34 PM
zh-Hans 7/13/2020 1:34 PM
zh-Hant 771372020 1:34 PM
] Aspects.dll 9/23/2019 11:15 PM
| Commons.dll 9/26/2019 9:06 PM
| CS5.dI 9/23/2019 11:15 PM
%] Digital.dll 9/26/2019 9:06 PM
“| Drom.dll 9/26/2019 9:06 PM
| FlashHeader.dIl 9/26/2019 9:06 PM
Helpers.dll 9/23/2019 1115 PM
B ImageHandler.dll 9/26/2019 9:06 PM
Ii’ Imaginarium2.exe 9/26/2019 9:06 PM
'D ImaginariumZ.exe.config 1/2/2019 7:44 PM
B Microsoft.Expression.Interactions.dll 2/18/2013 930 PM
NVM_Merger.exe 3/25/2019 10:15 PM
) PostSharp.dil 1/24/2019 11:28 PM
%] PresentationFramework.Aero.dll 9/26/2012 916 AM
2| PresentationFramework.Aero2.dll 9/26/2012 916 AM
2. Select the NVM file that you want to modify and click on Open.
€) Imaginarium2 v4.21.2
VSN Help
| Py >
Welcome to Imaginarium 2 P
« v 4 | « DATA.. > ModifiedNVM v O £ Search ModifiedNVM
Thunderbolt NVM customization tool _
Organize New folder =~ m @
Allows customization of Titan Ridge and Alpine Ridge Firmware y " Name - Date modified Type S
for use in Thunderbolt products. =
(] Imaginarium2 4.21.2 7/13/2020 1:34 PM File folder
To start image editing click Image => Open Image M [ GRLGolden.bin 5/7/2020 2:19 PM BIN File
Note: This only supports Titan Ridge, Alpine Ridge and Alpine E
Ridge LP products (both Host and Endpoint). For Falcon Ridge
or earlier products, please use Imaginarium 1 q
E
i
File name: | GRLGolden.bin v| [NM image (bin) (+bin) v
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3. Click on Next until the following page appears. Enter the optimized preset values that have
been determined from the GRL-USB4-TX-TEST software test report.

In below example, Channel 0 and Channel 1 refer to Port A’s Lane 0 and Lane 1 respectively
while Channel 2 and Channel 3 refer to Port B’s Lane 2 and Lane 3 respectively.

€2 Imaginarium2 v4.21.2 - GRLGolden.bin - O X
Image Help
an Ridge
O C eecdba d eld
0 0 0 0 = 0 0
2 5 2 5 15
15 15 15
1 5 1 B 0 ==
1 5 1 5 0 =
0 0 Pa g derbo
1 [ 3 [
1 [ FR=
0 5 3 5
0 3 IS
Back Next

Page #14

4. Save the new NVM to a file as shown below.

€2 Imaginarium2 v4.21.2 - GRLGolden.bin - [} X

Image Help

Titan Ridge

Save Image

Location:

D:\ModifiedNVM\GRLGoldenNew.bin

Browse

Page #35
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11.3 Burn NVM

1. Open theIntel Thunderbolt Diagnostic Tool on the platform. Select Open “Thunderbolt”
device.

ﬂlntel® Thunderbolt™ Diagnostic Tool - Version 5.32.0.0 — X
File | View Help
| Open "Thunderbolt" device PHY @ I:C &
Open JTAG »
Close "Thunderbolt” device
Edit start up settings
Exit

Configuration: none

2. Click on OK to continue.

- - - oo - =y - Al B -
u ntel® Thunderbolt™ ﬂConfiguration - %
File View Help Host interface Backdoor interfaces
2 B ( Connectto PCle (O Connect to JTAG
Host auto-detect (O Connectto I12C
DevicelD 60
VendorlD
(® None
Unknown devices treatment as | MR v

PCIE2CIO interface

[] Connect to PCIE2CIO

[ Zero intialization

=1 =

3. Selectthe FLASH Access icon.
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n Intel® Thunderbolt™ Diagnostic Tool - Version 5.32.0.0 TBT root device type: Titan Ridge - X
File View Help

FLASH Access

4. Select Write to burn NVM.

n Flash Access - X
Waming!!!
Writing to FLASH may make the device stop functioning
properly!
Access Method Read/Write Size
@ DMA ® Byte (8bt)
(O Word (16bit)
(O DWord (32bit)
Route string: Jtag device: Jtag device name: Refresh Jtag device Offset
Oocoooooo (® Relative to active NVM region
E Use IECS i}
LC port -

[ Tolocal ARCDR

v vice 13
[] Tolocal TRCDR FORT_A i
[ Onboard retimer access .
Low performance method
Debug/recovery usage only
Complete image /W R/W address/data
Wiite Secure Re Timer FW upgrade Offset Oxa
Read White Cable Flash Value ox11
Read image to file: Wite On-Board Flash Witemask | OxFF
2 _tmage.bin_| Remerrdes [0 |
e ware
1024 | ] LCfath
Idle

5. Select the NVM file that you want to burn NVM to the platform.
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u Open

« v 4 ; > ThisPC » Downloads

X

v V] Search Downloads L2
Organize « New folder

= O @
() Name Date modified
v 3k Quick access

B Desktop v Yesterday (1)
‘ Downloads | 123.bin

|£ Documents

Type Size

7/6/2020 2:44 PM BIN File 420

L T N

| Pictures

Jl Music

l Videos
wo retimer

» @ OneDrive

~ [ This PC
» 3D Objects v <

File name: | 123.bin v | Bin files(*.bin) v

END_OF_DOCUMENT
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