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1 Introduction

This MOE User Guideontains the procedure for testingn electrical receiver fotJSBI®
certification usingthe KeysightM8040ABERTHIigh Performance Realime Oscilloscope and
GRLUSBI-RXKSTestAutomation Softwareas per USBF standards

The main body of tis MOI& User Guideéescribes how to perform automated Calibration and
Testing ofUSB! Ger2/Ger8 Hosts and Devices usirthe GREUSBI-RXKSSoftware, with an
appendix describing the manual calibration pcess as a technical reference.

The tests in this MOI are the tests carried outw$BIndependent Test Labs (IT#. If performing
the tests yourself, it is important for you to follow the M&hs described in this document before
submitting your Device Under Te¢DUT) for Certification in order for you to be confidetiat

your device will pass. ITK also provide precompliance test services if your company does not
have the equipment or resources to carry out the tests. Contact Granite River @abs
support@graniteriverlabs.confor USBpre-compliance and compliance test services.

ForDevices and Hosts with @SB TypeO®Connector, the USBF, VESA (DisplayPort oudsB
Type-C), and Thunderboly Compliance programs all require USBGer2/GerBreceiver
compliancetesting.

The solution in this MOI can also be used 8Bl receiver compliance fodSBType-A,USBType-
B andUSB TypeB MicroHosts and Devices.

In summary, hisUser Guide & M®hsically describesising theGREUSBI-RXKSsoftware to:
1. Calibrate and Test a USB5er2/Ger3 Receiver.

2. Generate TesReport for Compliance Reporting.

GRLUSB4RXKSMOI & User Guide Rev.1.8
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2 Resource Requirements

2.1 Equipment Requirements

graniteriverlabs.com

TABLEL. EQUIPMENREQUIREMENTSSYSTEMBNDACCESSORIES

System Qty. Description Key Specification Requirement
Oscilloscope 1 | HighPerformance Reatime 1 "BR1 GHz bandwidtl
Oscilloscope 1 16 GB and above memory RAM
1 Scopemeasurement software, e.g.
Keysight InfiniiSinfor Keysight scope,
Tektronix Serial Data Link Analysis
(SDLAJjor Tektronix scopeor
Teledyne LeCroy Eye Doctofdt
Teledyne LeCrogcope
BERT 1 | KeysightM8040A64 Gbaud High | § 64.8 GBdnax sampling rate
Performance BERTith following | ¢ 0.9 vpp @ 58 GRanplitude
modules 9 With built-in clock data recovery
1 MB8045APattern Generator
with M805A/B remote head
1 M8195AArbitrary Waveform
Generator (AWG)
1 MB8046Arror Analyzer
Accessory Qty. Description Key Specification Requirement
TP est 1 | USB4Test Pointk g€ase 1Yest
Fixture Fixture
TP3Test 1 | USB4TestPoint 3 (Case 2)
Fixture CalibrationTest Fixture
TP3ISI 1| USB4Test Point 3 (Case B3l
Tolerance Fixture
2. kX *G 1| USB4L =KL . GAFlowk X For connectingUSB TypeC Passive and
Speed Fixture Speed Fixture Active Cables to USBMicrocontroller
TP3 Test 1| 2.5m USB TypeCPassiveCable Insertion Loss18dB at 5GHz
Cables 1| 1mUSB TypeCPassiveCable® | Insertion Loss16.5dB at 10GHz
USsB4 1 | WilderTech USB4 Microcontroller| CG3TPATR, with USB Cablé
Controller

1 Optional for some test configurations,
seeAppendix-.
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Accessory Qty. Description Key Specification Requirement

Cable Deskew 1 | Splitter

Fixture

DC Block 2 | KeysightN9398F DC Block Bandwidth of at least 33GHz

Adapter 2 | Keysight11904C Adapter 2.4 mm (m) to 2.92 mm (f), DC to 40 GHz

Adapter 2 | Keysight11904D Adapter 2.4 mm (f) to 2.92 mm (m), DC to 40 GHz

Pick-off Tee 2 | HYPERLAB3L9465MBroadband | DC to 50 GHz

Z-matchedPick-off Tee

Computer 1 | Laptop orDesktopPC Windows 7+ OS
For automation control (running GRL
USB4RXKSsoftware)

[. K; ADDGK; GH= OAL@ K; GH=
bl The 0.8MUSB Type€C passive cable shall be used vilie older version USB4 test fixture, while the 1m USB

9 F<OA<L@ 9K KH=; A>A=<

TypeC passive cable shall be usegith the newer version USB4 test fixture

[ Intel TenLira test scripts loaded on the PC/oscilloscope runningJSBERXKSsoftware. Provides
sideband SBU control of the DUT for reading BER values from the DUT RXx registers.

Note: Cable connector type and length requirements may vary according to the lab setup and the

AF

dimensions of the DUT board. Table below is a recommended list. Please also refer to the respective
manufacturer for detailed cabling recommendations related 8B4

TABLE2. EQUIPMENTREQUIREMENTSCONNECTIOKABLES

Connection Cable Qty. Key Specification Requirement
M8195A Arbitrary Waveform Generator (AW
M8045A Pattern Generator 1] 2.92mm (0.5 m) cable
: Phase Matched +5° at 40GHz
Matched Cable Pairs 3 Insertion Loss 1dB maximum in 10GHz
RPG2.92 Jacko SMP Jack 4 | Rosenberger 02K11H00E3
USB TypeC Passive and Active Cables 2 | For connectinghe control PC tathe DUT
For connecting between thélL9465Mick-off
2.4mm Cable 2 tees and11904Dadapters
For connecting thdJSB4 Microcontrolleto the
USB TypeA to TypeB Cable 1 control PC
Ethernet Cable 1 For connecting the control PC to the M8040A

BERT
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2.2 Software Requirements

Software

Source

GRLEUSBI-RXKS

Granite River LabslSB! Receiver Calibration and Test Automation Softwart¢
for the KeysighM8040AERDwww.graniteriverlabs.com(ResourcesH
Download Center)

Includestest setup andpattern files for USB Rx testing
Included with Node Locked License to single oscilloscope or PC OS

VISA (Virtual Instrument

VISA Software is required to be installed on tt@ntrol PC running GRL
USB4RXKSK G>L 09J=A %0* KK KG>LO0O9J-=
with all three versions of VISA available on the Market:

>J ¢

ggng"::g Architecture) API| 1 NpvISAhttp://www.ni.com/download/ni -visa-17.0/6646/en/

2. Keysight 10 Librariegsww.keysight.com(Search on IO Libraries)

3. Tektronix TekVISAmww.tek.com(Downloads > Software > TekVisa)
Keysight M800®ystem Keysight M8040A BERTe-requisite Sftwareis required to be installed on
Software the control PCor scoperunning GREUSB4RXKSsoftware.

SigTestApplication

Downloadable fromUSBIPKK O =(NdteAApproval and NDA as a LIEB
Adopter is required to gain access to UBBroducty

USB4 Electrical Test Tool
(ETT)

Downloadable from USB' $wKlssite. See SectioB8.1.1for more details.

Intel TenLira Test Scripts

(For Thunderbolt 3DUTRK "GOFDG9<9: D= >JGE 'FL=D !/ GJHGJ9LA
4=JKAGF HAkKAKHAK GJ 9: GN= y<GOFDG

ActiveTal http://www.activestate.com/activetcl/downloads).

(For Thunderbolt 3DUTRK 0=>=J LG c LAN=1L9L=XK O=: KAL= >G

information for installing the Tcl installation package. Also see the
documentation available on the website for installation instructions.
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3 Installing and Setting Up GRLEUSB4-RXKSSoftware

This section provides the procedure for installing, configuring and verifying the operation of the
GRLEUSBI-RXKSsoftware. It also helps you familiarize yourself with the basic operation of the
software.

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

To open thesoftware application, follow the procedure in the following section.

3.1 Download and Set UpGRLUSB4RXKSSoftware

Install, launch aml setup the GRIUSBI-RX-KSsoftwareon a PC or an oscilloscope (where GRL
USB4RXKSAK J=>=JJ=< LG 9K 38! GFLJGD . !X GJ 31; GH=)

1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope wherel (584
RXKSis to be usedsee Sectior.2).

2. Downloadthe GREUSB4RXKSZIPfile packagefrom the Granite River Labs support site
3. TheZlPfile contains:

a) USBIRxKSTestApplication00xxxxxxxSetup.exe ORun thison the control PC oscope to
install the GREUSBI-RXKSapplication.

b) USBARxKSTestScopeSetupFilesinstallation00xxxxxxx Setup.exe ORun this on the scope
to install the scope setup files.

4. Launch and setip the software as follows:

a) Fromthe Windows Start Menwlick on GRLOAutomated Test Solutions to launchthe
GRLsoftware famework.

G

‘&7 Get Help

*‘ Get Started

q Google Chrome

GRL| GRL - Automated Test Solutions

RGUREL. LAUNCHING RLSOFTWARERAMEWORK

b) Fromthe Application A Rx Test Solutiondrop-down menu, selectGRLUSBA Rx Test If
the selection iggrayedout, it means that your license has expired

GRLUSB4RXKSMOI & User Guide Rev.1.8
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# GRL - Automated Test Solution

Application | Options  License

Windows  Help
Framework Test Solution 3

Rx Test Solution 3 GRL LUUSB4 Rx Test

HGURE2. LAUNCHINGKEYSIGHUSBI RXTESTAPPLICATION

1) To enable license, go thicenseA License Details

m GRL - Automated Test Solution

Application  Options | License | Windows  Help

| License Details

FGURE. LICENSIDETAILS

i) Review the installed application.

GRL Framework License n

Granite River Labs

Framework License Details

Installed Products:

LISB4RxKeysight MBD0D - Demo( Expires in 12 days )

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

Qg Ex 060 STAF 5w U A 3IMSBvfie 54R0JGCH +unHHy LKw Zp K7 268
523AA0I0+DhZd+vobBBEGEMTAIRWSUZ ThAYK Y 7ZXYQ05diA I Copy to
VXohrleok 1zBm3y TavWYodW3 Clipboard
<2il SMNdh DcMNZE TNUWGH 7SBhyEM 12t 1tXJ 91 2mrtm H1AG UK Dil

For license enquiries send the Host IDto  support &Granite RiverLabs com

Activation Key Received:

Activation License File Received:  Browse Activate

Close

FGURH. INSTALLEBPPLICATION
iii) Activate a License:

[1] If you have an Activation Key, enter it in the box provided, @etectActivate.
[2] If you do not have an Activation KeselectCloseto use the software for 10 days free of

charge.

GREUSB4RXKSMOI & User Guide Rev.1.8
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Note: Once the 1{@lay trial times out, you will need to request an Activation Key for future usage on
the same computer or oscilloscope.

For Demo and Beta Customer License Keys, please request an Activation Key by contacting

support@graniteriverlabs.com

3.1.1 Download and Install USB4 Electrical Test ToolSETT)

$GJ 31 K OP E=9KMJ=E=FLKa L@= &GKL["=NA; =XK !
Its transmitters shall be transmitting PRBS31 into the analyzer measurement channel during

testing and its receivers shall have their terminations enabled during testing. Thus, a PHY
microcontroller must be used to put the DUT into the right state for USB4 Rx testing.

Download ETT:

VisittheUSB $ G>>A; A9D O=: KAL= 9F< <GOFDG9< %31 K #D=: L.
https://www.usb.org/usb4tools

Install ETT:

Before running ETTconfigurethe GF L J GD . ! XXKisirgtAeNmStluGienEin F L
USB4ETT_Documentation.pdffrom the ETT package download from USBIF.

« USB4 Test Tool » USB4ETT_0.9.5 v O
[] Name
'.-—1 USB4ElectricalTestTool.exe
ﬁ USB4ElectricalTestToolCLlL.exe
@ USB4ETT_Documentation.pdf
USB-IF License.rtf

For USB4Host Testing:

1 The ETTan be loaded orthe Control PC with th&&REUSB4RXKSsoftware. In this case, the Wilder
Tech pController is required. The DUT is controlled usingraUSBType-Cpassivecable from the
WilderTech pController to the USB4 Test Fixture.

For USB4 Device Testing:

1 Upstream Facing Port (UFP) TheETTcan be loaded orthe Control PC with th&&REUSB4RXKS
software. In this case, the Wilddrech pController is required. The DUT is controlled usingaUSB
TypeCpassivecable from the WildefTech pController to the USB4 Test Fixture.

! Downstream Facing Port (DFP)! GFF=; L L @= " BSBIHdstvia hie USBAGypE Ealle.
TheETTtools can be loaded oithe Control PC with th&sREUSB4RXKSsoftware. In this case, the
WilderTech pController is required. The DUT is controlled usingraUSBTypeCpassivecable from
the WilderTech pController to the USB4 Test Fixtu@ke note for the device DUT, if the port under test

AK 9 "GOFKLJ=9E $9;AF? .GJL _"$..,- 9 31 Ek &GKL O,
Port (UFP).
GREUSB4RX%KSMOI & User Guide Rev.1.8
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3.1.2 Launch and Set UpGRLUSB4RXKSSoftware

3.1.2.1 On the Scope orControl PC

1. Launch GRL Host Application fro8tart Menu “HGRL'HGRLOAutomated Test Solutions.
2. SelectApplication "HRx Test Solution"HGRLUSBA4 Rx Test.

3. Select theEquipmentSetup ico on the GRL USBRXTest Applicationmenu.

4. Connect theKeysightM8040A BERT via LAN to the GRL automation control enabled Scope or
PC.

5. On the Scope ocontrol PC,obtain the network addresses for all the connected instruments
from the device settingsNote these addresses as they will be used to connect the instruments
to the GRL automation software.

6. On the Equipment Setup page of the GBSB! RxTest Applicationtype in the address of each
connected instrumentAFL G L @= 8 <<J=KKXX >A=D<A

7. (Note: If the GRL software is installed onTtektronix Scope ensure the Scope is connected via

%. ' 9F< LQH= AF L@= %. "' F=LOGJC 9<<J=KK- > (
(Note: If the GRL software is installed onKbgsight Scopetype in the Scope IP address, for
=P9EHD= (2! ." . §f**tehy”" " " te**AFKLf>*>*" , 120+ ",

If the GRL software is installed on the PC to control the Scope, type in the Scope IP address, for
examplexx 2 ! . '92 16800850 AAF KL K A A" omit thé® R numi@rfrom the@ddress.

(Note: If the GRL software is installed onKbgsight Scope and if there is error in connection,
LQH= AF L @= 1; GH=192.168.0%<*<Wf=MUKk* *9IK- IL)2# 2. +' ", f * *

8. If the GRL softwarés installed on the PC to control the Scopset up the Remote File Server as
described in Sectior8.1.3

9. 2@=F K=D=: L butt@~ 7 Q breac®toRnadted @strument

2@= DA?@LFAF?3 : N ?; @h€e thk gOBNIR kas subtdsEfully?edtablisked y
connection with each instrument.

MName D Address Type Vendor Lib
Scope Scope TCPIPD:127.0.0.1:: Ozcilloscope Agilert w | AglentScope ~ || 4 | H
BERT BERT TCPIP0:192.168.1 | BERT Aglent v | KeysightJBER™ ~ || 4 | B

FGURB. GRLSOFTWARBNSTRUMENCONNECTIORETUP

GRLUSB4RXKSMOI & User Guide Rev.1.8
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Note: Additional information for connectisgipportedvendoroscilloscope Keysight Tektronixand
Teledyne LeCrgyo the control PG provided in the Appendix of this document.

3.1.3 Set Up Remote File Server

1. TheGRLRemoteProxyServer.exewill also be installed along with the
USBARXxKSTestScopeSetupFilesinstallation Oxxxxxxxxx Setup.exe on the Sope. The
GRLRemoteProxyServer.eiginstalledunder ther \GRA%0 * 0 = EGL =. Hdi@&dyl =J N=J

Local Disk (C:) » GRL » GRLRemoteProxyServer

rary v Share with + Burn MNew folder

-~
Mame

%) AppFrameWork.dll
|| GRLIPAddress
(R GRLRemoteProxyServer

HGURB. INSTALLEIGRLBRMOTPROXBERVEEXHHLEDIRECTORY

2. Ifthe GRLsoftware isinstalled onthe PC to control the Scopand SigTest is selected as the
test methodto be used (refer Sectioh.4), the GRLRemoteProxyServer.exe miigrun onthe
Scope tomovelargewaveform files back tahe control PC. TheGRL software willhen
perform postprocessing andanalysis ofthese waveformaising SigTest.

3. When running the&GRLRemoteProxyServer.exmake surethat the control PCand Scope are
connected tothe same networkusing IP addresses as in following example

1 Control PC IRddress 192.168.10(8
1 Scope IPaddress 192.168.10(35

Status Log

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

GRL Remote Proxy Server

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

FGURE . VERIFYPROXYSERVERCONNECTION FEBONTROIP CANDSCOPE

GRLUSB4RXKSMOI & User Guide Rev.1.8
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4. On theGRLUSB4 Rx Test ApplicatipeonfigureL @Remite File Server IP Addrésnd

0 =EGL= $ParDNumber3 IN&JOE=L=JK GFp@geto!nﬁtEhih@? MJ 9 L /
network settings of the GRL Remote Proxy Server as shown in the example below

- Set Default

SigtestPath: C:\USB4Sigtest

Sigtest Max Thread Count: 1

Remote File Server IP Address: 127001 ]

Remate File Server Port Mumber: 53320

FGURB. CONFIGURGRLREMOTEPROXYSERVERIETWORISETTINGS O RLSOFTWARE

Refer Sectiorb.4for more details on parameters available on the Configurations page.

GRLUSB4RXKSMOI & User Guide Rev.1.8
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4  Receiver Calibration Setups

The following sections show the setup connection diagrams for #eysightMB040ABERT
calibration. The fixtures and channels used for USBompliance testing are available from the
USBIF

4.1 Connection Setup for Keysight MBO40ABERT

Figure9 shows the connection setup between each module of tKeysightM8040A BER&nd the
M8057B remote head

M8195A
M8046A

M8045A

11904D

M8057B Adapters

HL9465M
PickoffTee

&

N9398F
DC blocks

11904C é é
Adapters

FGURE. CONNECTIORETUP FOMB0AABERT

Connection Steps:

1. Usinga2.92mm (0.5m) cable, connect theChannel 1DataOut port of the M8195AArbitrary
Waveform Generator (AW@) the Ref CIk Irport of the M8045A Pattern Generator

2. Connecta2.92 mm cable from thé&18057B remote heatb the Channel IRemote Head
connectorof the M8045A Pattern Generator

3. Connectasecond 2.92 mm cable from tHd8057B remote heatb the Channel 1 Remote
Headx . cBnnector of theM8045A Pattern Generator

GREUSB4RXKSMOI & User Guide Rev.1.8
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4. Connect a third 2.92 mm cable from th¢8057B remote heatb the Channel 1 Remote Head
N3 : GF F = : M8G4BA RatternlG@rerator

5. Connect theChannel 3 and 4 Data Out ports of tM8195AAW&irectly to the 11904D
adapters

6. Using 2.4 mm cablesonnect the 11904D adapters to tHeick-off jacksof the HL9463/ pick
off tees.

7. Connect the Thru 2 plugsf the HL9465M pickff tees directly to theData Out ports of the
M8057B remote head

8. Connect the N9398F DC blodksbetween theThru 1ljacks of the HL9465M piebff teesand
the 11904C adapters
4.2 Connection Setupfor2 . k X Vy Cafibkation K Y

Figure10shows thecalibration setup diagramfo2 . k XK y 2 =KL . @4dightM80AyY MK AF
# 0 2 A(Case 1) i¥a physical test point for calibratiafthout the effect of a channel

Note: Cables connecting the signal to the Scope should be < 1m.

® 50 ohm termination
M8040A Oscilloscope (At least 21+GHz bandwidth)
OO0
OOOO
|
]
—
11904D
M8057B Adapters
HL9465M V‘
PickoffTee .
#}
N9398F
DC blocks
11904C é é Less than Tm SMA Cable
Adapters
FGURELO. SETUP FOR . (CAKEL)CALIBRATION
GRLEUSB4RXKSMOI & User Guide Rev.1.8
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Connection Step:

Using the MPA00OABERT setup connections (Sectidnl), connect the11904C adapterto
Channels 1 and 3 on the scopsingphase matched KK coaxial cablesConnect theChannel 2
Data Outport of the MB195AAWG to the sape AUX IN / AUX TRbGrt.

Note: Make sure to terminatdl unusedData Out port$s> L @= + yteh W 5% OAL @

4.3 Connection Setup for TP3(Case 2 Calibration

Figurelland Figurel2showthe calibration setup diagransfor TP3 (Test Point 3)singthe
KeysightM8040A BERTTP3 (Case 23 aphysical test point that will affect the eye opening due to
the sum of a fixed channel length (representing the fixed ISl on the transmitter side of a host or
device) and a physical USB TyaPassiveCable.

For USB4 Gen2 speed (10Gb/sYbunderbolt 3 @mpatible GenZpeed (10.3125G18), the total
Insertion Loss is17.5 ~18.5dB at 5GHz, which uses bRl USB Typ€ passivecable.

For USB4 Gen3 speed (20Gb/sYbunderbolt 3 @mpatible GerB8 speed 0.625Gb/s), the total
Insertion Loss is16~-17dBat 10GHz, which useslaMUSB TypeCpassivecable.

2@= ; 9: D=XK <GOFKLJ=9E HDM? ; GFF=;LGJ AK ; GFF=
with the scope. The scope uses software equalization to open the eye for calibration.

Note: Cables connecting the signal to the Scope shouldbelle =<<=< 9F< ¢ tE”

® - 05m SMA Cable

M8040A

Control PC Oscilloscope (At least 21+GHz bandwidth)

| - <<

E- =

| [ ]
S =R

— B -8 [5-8 [5:8 o -v.8-8-8

119040

MB8057B Y] B Adapters

HL3465M

| Passive cable

L o

PickofiTee A 1
= USB Type-<C 2.5m |
|

F=-=—=Fad === -
Rx TP3 Calibration !
N . " USB4 Test Fixture :
|
11904C |
ISI Tolerance Fixture :
\ I
Insertion Loss -17.5~-18.5 dB @ 5GHz 1

|
|
|
I
1 Adapters
|
|
|
HGURELL SETuP FORP3(CASE2) CALIBRATION ATOGOR10.3125G
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Connection Steg:

1. Continuing from the N3040 #02 2. caliratipn setip-Secko¥4.1), disconnect the
11904C adapterfrom the scope channels.

2. Connectthe 11904C adapterto the ISltolerance fixture(for 10Gb/s 04.0.3125Gb/sand then
to the calibration fixture with a 25M USB Typ€ passivecable, and then to Channels 1 and 3
on the scope

® - 0.5m SMA Cable

M8040A

Control PC Oscilloscope (At least 21+GHz bandwidth)

H oYeYele
| E'-‘ =
| [ ]

——e 3% v-8 o

119040

M8057B Adapters

HL3465M

1 USB Type-C Tm
1 Passive cable

F
PickofiTee a
&=
P e T I T T
Rx TP3 Calibration
BE tiste . . USB4 Test Fixture
11904 é é _ -:|
ISI Tolerance Fixture
\ Insertion Loss -16~-17 dB @ 10GHz

|
|
|
I
1 Adapters
I
I
|
FHGUREL2. SETUP FORP3(CaSE2) CALIBRATION AA0GOR20.625G

Connection Steps:

1.1 GFLAFMAF? >JGE L@= +HKKK # 0 2 4.9, discoknegt!the K =

11904C adapters from the scope channels.

2. Connectthe 11904C adapters to thisSl tolerance fixture (foROGb/s 0r20.6255b/s) and then to
the calibration fixture with alM USB Typ&€ passive cable, and then to Channels 1 and 3 on
the scope

GREUSB4RXKSMOI & User Guide Rev.1.8
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5 Calibrating Using GRLEUSB}-RXKSSoftware

5.1 Enter Calibration/Test Session Infamation

Select@ from the softwaremenu to access th&ession Infopage. Enter the information as
required for the calibration/test session that is currently being run. The information provided will
be included in the test report generated by the software once calibration/tests are completed.

1 The fields undeDUT Infoand Test Info are defined by the user.
1 TheSoftware Info field is automatically populated by the software.

DUT Info Test Info Software Info

DUT Manufacturer:  |GRL

| Comments

DUT Model Number: |L|SB4_A>§DD1 |

DUT Serial Mumber: |1D|}E'BBBABC |

HGUREL3. ENTERCALIBRATION ESTSESSIONNFQRMATION

5.2 Set Up Conditions for Calibration/Testing

SelectE': from the software menu to accesthe Conditions pageln this section, conditions for
Testing and Calibration will need to be set.

1. Select theTestPoint(s). [Note:Case kalibration (Total Jitter& Eye Height 2 ).migst be
performed first prior taCase Zalibration Optimized EQ Lookuyjkye Heigh& Eye Widti@
TP3]

Test Point  |ane  Data Rate SJ Frequency

* Case 1 calibrations are required for Case 2
Case 1 calibrations.

Case 2

RGUREL4. SELECTTESTPOINT

GRLUSB4RXKSMOI & User Guide Rev.1.8
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2. Select thetest Port(s)and Lang(s)for the DUT(Note:This is only applicable for DUT compliance
test andNOTfor aalibration.)

Test Point Lane  Data Rate  5J Frequency

“This tab is for test only and not applicable ta
& PortALD calibrations

_J
-
o

2
[sa]
-
=

FRGURELS. SELECDUTPORT ANRANEUNDERIEST

3. Select the Data Rat(g)of USB4 Gen2 speed (10GhMEB4 Gen3 speed (20Gb/Shunderbolt
3 compatible GenZpeed (10.3125Gbpsind Thunderbolt 3 mmpatible Ger8 speed
(20.625Gbps)

Test Point Lane Data Rate  5J Frequency

B 10Gb/s

B 20Gb/s

(] 10.3125 Gb/s (TBT3 Compatable)
() 20625 Gb/s (TBT3 Compatable)

FHGURELG. SELECDATARATE

4. Select the SJ Frequency.

Test Point Lane  Data Rate SJ Frequency

® 511 MHz
© 5)2: 2 MHz
@ 5J3: 10 MHz
@ 5J4:50 MHz
@ 5J5: 100 MHz

HGUREL7. SELECSJFREQUENCY
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5.3 SelectCalibration

Thetest selectionpageallows calibration/tests that need to be performetb be selected. Initially
when starting for the first time or changing anything in the setup, it is suggested to run Calibration
first. If the calibration is not completed, th&x Tests willthrow an error message.

The GRIUSBI-RXKSsoftware automatically runs the selected calibration when initiated. See
Section5.60n running the calibration.

=€ Al Tests

L—__IB'O’ Calibrations
----- B ¢ Optimized Pre-set Look Up
----- 8 ¢ Inital Eve Height Calibration
----- @ ¢ ACCM Calibration
----- B ¢ Random Jitter Calibration
----- B8 ¢ Periodic Jitter Calibration
=-@ € Casel. Tj and Eye Height Calibration
----- B ¢ Case 1. Total Jitter Calibration
----- B¢ Ccase, Eye Height Calibration
- B € Casel, Frequency Variations Training Calibration
----- B ¢ Case 1. Initial Frequency Variation Calibration
----- B¢ Case1, Frequency Overshoot Calibration
----- B ¢ Case 1, Delta Frequency 200nS Calibration
----- B ¢ Case 1. Delta Frequency 1000nS Calibration
----- B¢ Ccasze1, Frequency Variation Final Check
=@ € Case 2, Tj and Eye Height Calibration
----- B¢ Ccase2 Eye Height Calibration
----- @ ¢ Case 2, Eye Width Calibration
----- @ ¢ Case2. Eye Calibration Final Check
=- B¢ Case2, Frequency Variations Training Calibration
----- B ¢ Case 2 Initial Frequency Varation Calibration
----- B¢ Case?2 Frequency Overshoot Calibration
----- B ¢ Case 2 Delta Frequency 200nS Calibration
----- B ¢ Casze 2 Delta Frequency 1000nS Calibration
----- B¢ Case?2 Frequency Varation Final Check

FGUREL8. SELECTCALIBRATION

Note: The marking shown on the left of each test parameter indicates the status of the
calibration/test result of the parametem the aboveexample, € indicatesthat calibration/testing
has not been run for the specitialibration/test parameter Whencalibration/testing has been run
and completed successfully for the speaifdibration/test parametemwith a Pass resulthis will be
indicated with-/.
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5.3.1 Calibrations Group

Selectthe main Calibrations checkboto performall USBI Rxcalibration supported by theGRE
USB4RXKSsoftware.

TABLE3. SUPPORTERQALIBRATION

Calibration Description

Optimized Preset Searches for the optimized preset out of 15 possible presets defined iniB&4

Look Up Spec. Optimized preset is defined as the preset which yields the lowest number
DDJ.

Initial Eye Height Calibrates theinitial eye height torequirement by USB Specs

ACCM Calibrates the ACClrequired byUSB4Specs.
Random Jitter Calibrates random jitter of the BERT using the PRBS15 pattern
PeriodicJitter Calibratessinusoidal jitterof all five of the frequencieasrequired by theUSB4

Specs, and forms a linear curve fit for each SJ frequency

Case 1Total Jitter Calibrates altotal jitter and eye heighfor! 9 K= k K=LMH 9L 2.
and Eye Height

Case K Case 2 Applies transmitter frequency variatiomand verifiesthat the DUT does ndbse lock
Frequency and record errordor! 9 K= K K =ahdCHse28dtup &t TR3pectively.
Variations Training

Optimized EQ Look | Searches for the optimized equalization for the TP3_EQ test point.

Up , GL=~* 2@AK GHLAGF OADD GFDQ : = =F9:10C
from the Configurations page.

Case 2Eye Height | Calibrateseyeheightand eye width foICase2 setup at TP3
and Eyewidth

5.4 Configure Calibration /Test Parameters

After selecting the desired calibration, selﬂ from the software menu to accesshe
Configurations page. Set the required parameters for calibratiand testsas described below.

2G J=LMJF 9DD H9J9E=L=JK LG L@=AJ <=>9MDL N9DM
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All Tests
.. PG Delay:
.. Overwrte PG Delay:

.. PG Delay Value:

Set Default

False

.. ACCM Channel: Both

.. Manual ACCM: False
.. Enable DeEmbedding:

.. Cable DeEmbedding File:

.. Custom Preset Table:

.. Enable Test Characterization Mode:
.. EQ DC Gain 20G:
.. EQ DC Gain 10G:
.. BERT Clock Rate:

Calibrations

.. Tek Scope Channel+ Skew(ps):

.. Tek Scope Channel- Skew(ps):

Default
Default

Half Rate

False

DoMothing

False

False

0

0

FHGUREL9. CONFIGUREALIBRATION ESTPARAMETERS

TABLEA. CALIBRATION ES

TPARAMETERSESCRIPTION

Parameter

Description

PG Delay

Sd input Data and Clock delay of theulse Pattern Generator (PPG) if use
% MLG3 AK MK M9 anQaBani@# yoy e@elsarédthathePBG
does not require any calibration.

Overwrite PG Delay

XK$9DK=3 AK MKMI9DDQ L @= ; 9 K=willneed
to provide a value inthe . % " =D Jiégd. 4 9 DM=3

PG Delay Value

"> L@= %-N=JOJAL= . % " =t ®Dedyvaluedi= D

the PPG.

ACCM Channel

SelectiBoth3or single channel (splitter required) ate ACCommon Mode
(ACCM3ourceif used

Manual ACCM

1=L LG niadudllylseBtheACEM sourcerx $ 9 DKapply L G
calibrated valuesfrom ACCM calibration.

Enable DeEmbedding

Set toxTrue3to de-embed cable while calibrating.

Cable DeEmbedding File

Define the cable transfer function file. Applicable only when@E&nabie
DeEmbedding >if\setDoslrued

Custom Preset Table

Set toxTrue3to use the list of usedefined measurement preset values for|
calibration.

Enable Test
Characterization Mode

Set toskTrue3to run eye diagram tests to determine worsiase margins.
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EQ DC Gain (20G & 10G)

Selectthe DCGain setting index for the 10G and 20G TP3_EQ systems.

BERT Clock Rate

Select the BERTIaxk to operate at full bitrate or at half bitrate for testing
forward clocked devices.

Tek Scope Channel+ &
Channel Skew

If the Tektronix ATl based Scope is to be usedni@asurements, enter the
channel skew or timing to perform alignment of the Scope channels.

Rj Bandwidth

Select to usek arrow3GJ X Bae for Jtter decomposition algorithm
to separaterandom jitter.

Fit Rj From Calibration

Sel L G tekf2 randemditter value from calibration wherrunning total
jitter calibration.

Rj Sampling Method

Select the methodo be used toperform random jitter sampling

Fine Stepping

Sd L G tekehdbke fnd stepping for the eye mask.

Tj Sampling Method

Selectthe methodto be used toperformtotal jitter sampling.

10G & 20@amping Factor

Define the 10G and 20G damping factor rates to use for calibration.

Tj Adjust Param

Select whether to useiRB & %GB f8r total jitter calibration for both <100
MHz and 100 MHz cases

Eye Width Tuning

1=D=; L %0=LMF=3 LG J=H=9L L@= LM
procedure when measuring eye width.

Align Eye Mask Delay

1=L LG %2JM=3 LG H=J>GJE 9DA?FE=
eye mask.

Maximum Retry

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

Calibration Method

Selectthe methodto be used toperform post processing waveform
analysis for Rx stressed eye calibratidrhe SigTest signal quality test
E=L@G< OADD : = MK=< :Q <=>9MDL G
vendor specific method (Keysight, Tektronix or Teledyne LeCroy Scope
measurement tools).

Note: The vendor specific method option will eventually be obsolete and
replacedwith SigTesinstead

, GL=~X 1=D=; LAF? (-L@=J+ OADD =F9
option under the Case 2, TJ and Eye Height Calibration g8aeT.able3.
SupportedCalibration

SigTest allows waveformsaptured with theoscilloscopeto be analyzed
and checked against the specified pass/fail criteri@efer to Appendix of thi
document for additional information on SigTest requirements.

SigTest Version

Enter the Version number of the SigTest signal quality test to be run dur
calibration to ensure waveform compliance. Make sure that the SigTest
application is already installed in the test controller system.

SigTest Path

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

Set the maximum process threads to generate for checking the Rx devig
functionality when running SigTest

Remote File Server IP
Address

Enter the IP address for theRL Remote Proxy Serv&ee Sectio.1.3on
how to set up the remote file server.

Remote File Server Port
Number

Enter the Port number for th6&RL Remote Proxy Servé&ee Sectio.1.3
on how to set up the remote file server.

Prompt if Final Eye Result
Not Match

Wrue3 AK MKM9 DIDG bk @9oDdoshdé waht tobe=notified by
the GRL software if the final eye does not meet compliance for the TJ ar
Eye Height calibration

Perform Link Training

Select the option toalwaysrun, run for one time onlor disable link
training for Rx test.

BER Automation

Select the methodo beused to run Rx BER tests.

Save BERT Setup Only

¥$9DK=3 AK MKNMGD@Bioua@sure;thatleuAnlywant
to save the BERT test setup in the Rx test.

Prompt Before Link

X$9DK=3 AK MKIMGDSiIouwwant to beiompled frier

Training LG KL9JL JMFFAF? DAFC LJ9AFAF?A
optionis selectedirthex. =J>GJE * AdC 2J9AFAF?
Link Training Select theoption to allow prompt for link training or frequency reset to

Prompt/Reset Frequency

occur all the time or just once.

Skip DUT Reset

XK$9DK=3 AK MKiM@TDdifyouwant toresét khe BUT When
performing tests

Script Version

D=:; L
KL

1 L@= N=JKAGF G> L@= 2=F*AJ
L K: JAHL §%#22yNKAHAKY3a x#22

DUT Platform

Select the platform/processor as supported by the DUT for running test
scripts.

DUT with Retimer Ifthe ETTtest scriptisK =D=; L=< AF L @=,Kkl; JLAHL
the DUT has additional rimer.
ETT Test Port Mapping Ifthe ETTtest scriptisKk =D=; L=< AF L @=,spetify theAdstl

connector lanes tovalidate the port mapping othe DUTconnectors.

TXFFE Swap Detection

If re-timers are present, select the option to detect or force swap during
USB4 Link TxFFE handshake.

ETT DUT Type Config

Ifthe ETTtest scriptisKk =D=; L=< AF
DUT of either router or receptacle based or both.

L @=, setelt;typefoH L

Set Swap Lane with ETT

Ifthe ETTtest scriptisKk =D=; L=< AF L @=,seftect;the AHL
router and/or retimer setup to perform lane switching for the DUT.

Test Lane 1 as Lane0

XK$9DK=3 AK MKMTDEtQenab@+ane 19tKbe festet as
Lane O
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Preset Negotiation
Interval(s)

Set the time interval in seconds between preset negotiations.

Ridge

Ifthe Tenlira test scriptisKk = D=; L = < AMFE JIK@=G Befett thaAA
number of portsto betested for the ridge DUT.

DUT Chipset (When Using
Tenlira Only)

Ifthe Tenliratest scriptisK =D=; L=< AF L @=,sekettthg A
2AL9F O0A<?= %203 GJ DHAF= 0A<?2=

Remote/Local Working
Directory

Set the working directory to the path where the test script is installed in t
host PC.

Remote IP Address

Enter the IP address of the remote host of the test script.

Remote Port Number

Enter the portnumber of the remote host of the test script.

Remote Script

Enter the name of the remote test script.

Remote Script Arguments

Set the arguments for executing the remote test script.

Run Post Test Script

Select the option to run the remote testcript in the posttest stage.

Post Test Remote Script

Enter the name of the remote test script for petst.

Post Test Remote Script
Directory

Set the working directory to the path where the pestst script is installed
in the host PC.

Short Test Link Training
Cycle

Define the number of times to perform link training for short BER loopba

Maximum Error

Define the maximum error count for error checking during Rx test.

Prompt When BER
Overflow

¥K$9DK=3 AK MKtwaDaiQouwant tobe prénptad ifthere
is buffer overflow during BER testing

Case 1 Preset Mapping

1=D=;L % ;LAN=3 GJ . 9KKKAN =3 KE9LH|

Load User Calibration Data

¥$9DK=3 AK MKIMGDEBiQouwant torecallidnd Ase & =
saved calibratedsetup in the Rx test.

Run ETT with Semaphore

wrue3 AK MKM9 DIDG bk @§oDdoshdd waAt tolise a
semaphore fileto run theUSB4 ETT

10G & 20GCompliance Test
Duration

Sethow long it would takeg(in seconds}o testthe DUT forl0Gor 20G
compliance.

Check Test Lane Before
Test

Wrue3 AK MKM9 DIDG bk @§oDdosdd waAt totheck if the
test lane is proper prior to running tests

Skip Second Trial BER Test

sFalseSis usually the case. $& G # yolvwaft tobypass the second
trial attempt for BER testing

Frequency Variation Test
Trials

Set the number of times to run the Rx signal frequency variations trainin
test for each DUT lane.

Frequency Variation Test

Wrue3 AK MKM9 DIDG bk @SICHSni subported by the DU]
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with SSC Profile

when running the Rx signal frequency variations training test

Use Calibrated SSC Profile

Wrue3 AK MKM9 DIDG bk @9oD Hosn& walt td use a saved
calibrated SSC profile setup when running the Rx signal frequency
variations training test

Margin Step Size (%)

Set the step size for stepping throughl 8r amplitude margins when
running the optional margin search tests.

Maximum Margin Test
Error

Define the maximum error count for error checking during margin search
tests.

Maximum Steps

Define the maximum number of steps to step through margins.

10G & 20QMargin Test
Duration(s)

Sethow long it would takeg(in seconds}o run full margin search tests for
the 10G and 20G data rates.

Short Margin Test Duration

Set the duration in seconds to run a brief margin search test.

Quick Margin Search Scan

Set to sTrue3to perform a quick scan for worstase margins during margin
search tests.

Margin Limit Line

Select the option to use a limit based on calibrated or specification value
for margin search tests.

Final Eye Preset

Select the option to use a preset from calibration or link training for final
eye measurements.

CTLE DC Gain

Select the DC Gain value b used based on the CTLE model to measure
eye heights for TP3_EQ tests.

10G & 20QJser Defined
CTLE Gain

"> %3 K=J " =>Athek®23 KA K 2K #Held, sdechik® AAR
optimized CTLE Gain setting index for the 10G and 20G TP3_EQ syster

Enable LRD Cable Test

Wals8 AK MKM9 DIDGQ bk @ybhiwast koerablel testing for
the Linear ReDriver Active Cable (LRD)

Test Flow

Select the postprocessing method for the LRD cable test either to captur,
and process live waveforms, capture live waveforms only or process
captured waveforms in offline mode.

5.5 Configure Calibration Target Values

Select 0 in the main software menu to accesthe CalibrationTargetpage.User may change

the calibration target value for any of the calibration items. By default, the target values are those

defined in the specification. Change the values only when debugging.

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

current values.
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Note: The PID Control setting is used to adjust the step width for steps calculation if the target
measurement cannot be met with the current step. To adjust, use a lower PID Control value to
reduce the subsequent step or increase the control value to make the subsequent step bigger.

®+ o x> -8

Use Default Value

Case 2, Frequency Overshoot Calibration  Case 2, Delta Frequency 200nS Calibration  Case 2, Defta Frequency 1000n5 Calibration

Case 1, Eye Height Calibration Case 1. Initial Frequency Vanation Calibration  Case 1, Frequency Overshoot Calibration  Case 1, Delta Frequency 200nS Calibration
Case 1, Delta Frequency 1000n5 Calibration Case 2, Eye Height Calibration  Casze 2, Eye Width Calibration Case 2, Initial Frequency Vaniation Calibration

SSC Offset Calibration  Initial Eye Height Calibration ACCM Calibration  Random Jitter Calibration  Periodic Jitter Calibration  Case 1, Total Jitter Calibration

Initial Cal 0.15 W
Target Value: 100 my
Min Limit: 95 my
Ma Limit: 105 my
PID Control 0.1

RGURR0. OVERWRITEXISTINGCALIBRATIONARGETS

5.6 Run Calibration

Select

in the main software menuto access the Run Tests page.

Run Option

(®) Skip Test If Result Exists
Run Tests
() Replace If Result Exists

FGURR1. RUNCALIBRATION

Select the Run Option before clicking thi&un Test8button to start selected calibration:

1 Skip Test if Result Exists.If previous calibration results exist, then the software wskipthe
calibration steps that have existing reports.

1 Replace if Result Exists.If previous calibration results exist, then the software wilplace
each step in the calibration with new results.

When calibration is running, the connection setup diagram of the respective calibration will

initially appear as a guide for the user to make sure all connections are proper before calibration
is performed.

GRLUSB4RXKSMOI & User Guide Rev.1.8
© Granite River Labs 2B2 Versiorl.8, Apr 205. Updated04.14.205 Page330f 120


http://www.graniteriverlabs.com/

@ GRL —
graniteriverlabs.com

If you need to rerun only certaincalibration on certain conditions, delete thealibration results
from the Report tab and Run witBkip Test if Result Exsts. The GRL software will keep track of
the missingcalibration resultsin the report and perform those&alibration only. See Sectiory.2

Delete Test Resultfor details.

Rev.1.8
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6 Compliance Testing Using GRLUSBA-RXKS Software

After calibration hascompleted successfullyreceiverBER (Bit Error Ratepmpliance and
optional margin testing can then be performed on the device under test (DUTeGRLEUSBI-RX
KSsoftware automates the Geh& 3receiver compliance testing foBER toleranceat the spee
defined or userdefined jitter frequency stepsThereceiverwill also undergo signalrequency
variations duringLink trainingfor the Case 2etup, beforeobtaining steadystate.

If desired, optional receiver margin testingan beadditionally performedvia the GRIUSB4RXKS
softwareto search for Sand amplitudemargins.

When testing is completed, the results will be logged in an aggregated test report which can be
generated into PDF format.

6.1 Connection Setups forBERTesting

This section describes the test setups for the host/device DUT usingX8B4microcontroller and
M804A BERTTest scripts as listed in Sectidh2are required to run the automation testsAlso
refer to Section3.1.1or AppendixFfor options on how to configure the test setup.

6.1.1 BER Test Setup for TR fsing USB4Microcontroller Method)

Figure22K @GOK L @= 31 K @GKL[<=NA; = "32 L=KL K=LMH
the USB4microcontroller method and theM8040MERT. The calibrated stressed signal is

attached tothe test fixture and crosstalk is added to the fixtufeom the DUTwhich generates

crosstalk signalsThe microcontrolleris used to dired¢ly control the DUTby executing

microcontroller test scripts.

® 50 ohm termination

M8040A Control PC

R Ethernet Cable

USB Type-A to Type-B Cable

M80578

J3)j0U0)
ODIN #8SN
B
&
58
B
\\3
3
7.
//

i

HL9465M V‘ ‘

PickoffTee

% /
7
ACTIVE v
>
N9398F > 5
DC blocks e /

USB4TP3'

11904C Test Fixture

Adapters

i NN = mssve
i
=) scome ||

AGURE22. RXBERTESTSETUP AR . (USNNGUSBAVICROCONTROLLER
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Connection Steps:

1. Attach theUSB TypeC connector of theest fixture to the DUT receptacle.

2. Using the N8040A BERT ThiCase 1) calibration setup (Sectigh2), disconnect thel1904C
adaptersfrom the scope channels.

Connect thel1904C adapterto the test fixture.

Connect the control PC to th®18040AERT using an Ethernet cable.

Connect theUSB4microcontroller to power supply and to the control PC.

Attachalow speed fixture to the microcontrolleland then @nnectthe USB TypeCpassive
and activecables between thelow speed fixtureand test fixture.

7. Run the microcontroller test scripts teontrol the DUT

o 0kow

6.1.2 BER Test Setup for TB(Using USB4Microcontroller Method)

Figure23shows the USB4 host/device DUT test setup diagram for TP3 (Test Point 3, Case 2) at 10G
using theUSB4microcontroller method and the M040A BERTThe USB Typ€ cable is

<AK; GFF=; L=< >JGE L@= ; 9DA: J9LAGF >APLMI= 9Fc<
receptacle connectorThe microcontrollerisused to diredly control the host/device DUDy

executing microcontroller test scripts.

For USB4 Gen2 speed (10Gb/sYbunderbolt 3 @mpatible GenZpeed (10.3125GH), the setup
uses a 5M USB Typé& passivecable.

@ -\ 0.5m SMA Cable

M8040A
Control PC

USB Type-A to Type-B Cable

11904D
= Adapters

M80578B

HL9465M V‘

PickoffTee

=
N9398F
DC blocks

USB Type-C 2.5m
Passive cable

el [-\._@_. our

ISI Tolerance Fixture

e
S
=
=y
v
=)

11904C
Adapters

FHGURR3. SETUP FORP3RXBERTEST ALOGOR10.3125GUSINGUSBAVICROCONTROLLER
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Connection Steps:

1. Using the NB040A BERT TP3 (Case 2) calibration setup (Seeti@) disconnect thecalibration
fixture that connects to the scope.

Attach the 25M USB Typ&€ passivecable to the DUT receptacle.

Connect theUSB4microcontroller to power supply and to the control PC.

Attach the microcontroller to thdSl tolerancefixture.

Run the microcontroller test scripts toontrol the DUT

ok wbd

Figure24shows the USB4 host/device DUT test setup diagram for TP3 (Test Point 3, Case 2) at 20G
using theUSB4microcontroller method and the MO40A BERTThe USB Typ€ cable is

<AK; GFF=; L=< >JGE L@= ; 9DA: J9LAGF >APLMI= 9FK<
receptacle connectorThe microcontrollerisused to diredly control the host/device DUDy

executing microcontroller test scripts.

For USB4 Gen3 speed (20Gb/sYbunderbolt 3 @mpatible Ger8 speed @0.625Glis), the setup
uses alM USB Typ& passivecable.

® -\ 0.5m SMA Cable

M8040A
Control PC

Ethernet Cable

YR

® '8 -9

USB Type-A to Type-B Cable
11904D
= Adapters

M80578B

HL9465M V"i .

PickoffTee

LR
N9398F
DC blocks

USB Type-C Tm
Passive cable

/L -

ISI Tolerance Fixture

11904C
Adapters

HGURR4. SETUP FORP3RXBERTEST AROGOR20.625QUSINGUSBAVICROCONTROLLER
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Connection Steps:

1.

ok wbd

Using the MBO40A BERT TP3 (Caseca@libration setup Section4.3), disconnect the
calibration fixture that connects to the scope.

Attach thelM USB Typ&€passivecableto the DUT receptacle.

Connect the USB4 microcontroller to power supply and to the control PC.

Attach the microcontroller to the ISl tolerance fixture.
Run the microcontroller test scripts to control the DUT.

6.2 Select Test Mode

Select @ from the software menu to accesthe Setup Configuratiorpage.

Selectthe checkbox to run testén compliance modefor the DUTin order to meet USB4 CTS
compliance.

Test Mode  DUT Corfiguration  Test Fixture

B Compliance Mode

FHGURR5. SELECTTESTMODE

6.3 SelectDUTType

Select @ from the software menu to accesthe Setup Configuratiorpage.

Select either dJSB4Host or Device to be tested.

Test Mode DUT Corfiguration  Test Fixture

DUT Type: Host e

Device

FGURR6. SELECDUTTYPE

GRLUSB4RXKSMOI & User Guide Rev.1.8
© Granite River Labs 2B2 Versiorl.8, Apr 205. Updated04.14.205 Page380f 120


http://www.graniteriverlabs.com/

U

6.4 SelectTest Fixture Type

Select

o

from the software menu to accesthe Setup Configurationpage.

Select either &MP or SMA test fixtute be used for testing

Test Mode DUT Configuration  Test Fixture

Test Fisture Type : [SMA] -

SMP

HGURR27. SELECTTESTHXTURH YPE

graniteriverlabs.com
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6.5 SelectDUT RxTests

On the test selection page,ekelect all Calibratiorselectionsas they were completed in the
previous section. Scroll down taccesshe Rx Tesselections. Select thecheck boxeof the

respective testgo berun.

2@ € RxTests

—ﬂ O 4.3 Receiver BER Tests
—HO Casze 1

- B ¢ 43.1-Case 1: BER at TP3' (20 Gbis)
= HO Casze 2

------ B ¢ 432-Case 2: BER at TP3 (10 Gbs)

------ B ¢ 4.3.2-Case 2: BER at TP3 (20 Gb/s)
—B 4 4.5 Receiver Signal Frequency Variatien Training Test
—BO Case 1
----- B ¢ 4.5.1-Signal Frequency Variatiens Training (10 Gbis)
: .- € 451 -Signal Frequency Variations Training (20 Gbls)
= BO Case 2
----- B ¢ 4.5.1-Signal Frequency Variations Training (10 Gbis)
.- € 451 -Signal Frequency Variations Training (20 Gbls)
=@ 4 Margin Search Tests (Optional)

—BO 5j Margin Search Tests

B ¢ Case1

B ¢ Case2

—HO Amplitude Margin Search Tests
- HO Case 1

HO Case 2

FGURER8. SELECDUTRXTESTS TO BRUN

6.5.1 Receiver Test Group

Selectthe main Rx Tests checkbaa performall USB} Rx testdor the DUT supported by th&RL
softwarewith parameters from the calibration steps

TABLES. SUPPORTEBRXTESS

B ¢ Case 1: 5j Margin Search Test (10 Gbls) - Informative
B¢ Ccase 1 Sj Margin Search Test (20 Gb/s) - Informative

------ B¢ Case 2 5j Margin Search Test (10 Gb/s) - Informative
------ HO Case 2: §] Margin Search Test (20 Gb/s) - Informative
BO Case 1: Amplitude Margin Search Test (10 Gbig) - Informative

HO Case 1: Amplitude Margin Search Test (20 Gbis) - Informative:

------ HO Case 2: Amplitude Margin Search Test (10 Gbis) - Informative:

------ B¢ Case2: Amplitude Margin Search Test (20 Gb/s) - Informative

graniteriverlabs.com

Rx Test

Description

Receiver BERests

Runs alBERcompliancetestsasrequired by the USB! Specs

Receiver Signal Frequenc)

Variation Training Tests

obtaining steadystate.

Appliestransmitter frequency variatiors during link trainingbefore

Sj Margin Search Tests

only)

Runs Optional tests to search fod#argin (for information purpose

Amplitude Margin Search

Tests

purpose only)

Runs Optional tests to search for Amplitude Margin (for informatio
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6.6 Set UpUSB4Microcontroller Environment
B

The fields for setting uphe USB4microcontroller environment areasshown below:

Select from the software menu to accesthe Configurations page.

D Rx Tests

Perform Link Training: Aways -

(. BER Automation: uCortraller v

Save BERT Setup Only: False e

Prompt Before Link Training: False W

Link Training Prompt./Reset Frequency: Once ~

Skip DUT Reset: False o

Script Version: ETTv1.1.2) -
DUT Platform: Other ™

DUT with Reimer: True "

ETT Test Port Mapping: 1357

TxFFE Swap Detection: None >

ETT DUT Type Config: Al

Set Swap Lane with ETT: MNane -

Test Lane1 as Lanel: False =

Preset Meqgotiation Interval(s): 05

Ridge: 1

DUT Chipset (When Using Tenlira Only): TR

[ Remote/Local Working Directony: CuController )

RGURER9. SETUP FORISBAMICROCONTROLLERVIRONMENT
To set upthe software to callthe microcontroller script fromacontrol PC:
1. SettheBER AutomationfieldL G % M! GFLJ GDD=J 3 A

2. Setthe Remote/Local Working Directory field to the path where the microcontroller script is
installed inthe control PC.

GREUSB4RXKSMOI & User Guide Rev.1.8
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6.7 SetUp' F L FeDDi&Environment

Select

from the software menu to accesthe Configurations page.

The fields for setting uphe TenLira environment ar@sshown below:

graniteriverlabs.com

D Rx Tests
Perform Link Training: Mways ~
' BER Automation: Tenlira > )
Save BERT Setup Only: False —
Prompt Before Link Training: False v
Link Training Prompt/Reset Frequency: Once
Skip DUT Reset: False >
[ Script Version: ver 0.8.5 and Above ~ ]
DUT Platfom: Other -
DUT with Retimer: T
ETT Test Port Mapping: 1357
T«FFE Swap Detection: None -
ETT DUT Type Canfig: Al =
Set Swap Lane with ETT: None
Test Lane1 as Lanel: False =
Preset Negotiation Intervalis): 05
. Ridge: 1 =
DUT Chipset (When Using Tenlira Only): TR
Remate/Local Working Directory: CATenlira’
Remate IP Address: 192 163.0.7
Remate Port Mumber: 53397
- Remate Script: python EmorDector py

FGURE30. SETUP FORENLIRAENVIRONMENT

To set upthe software to callthe TenLira script fromaremote host:

1.
2.
3.
4.

Set theBER AutomationfieldL G % 2 =FDAJ 9 3 A
Select theTenLira Script Versionto be used.

Select the number of ports for thRidge DUT.

Select the supportedUT Chipset

GRLEUSB4RXKSMOI & User Guide
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5. Setthe Remote/Local Working Directory field to the path where the TenLira script is installed

in the host PC.

6. Provide theRemote IP Addressand Remote Port Number of the remote host.

7. Enter the name of thé&kemote Scriptto be used.

6.8 Set Up USB4 ETT Environment

Select

from the software menu to accesthe Configurations page.

The fields for setting up th&TTenvironment are as shown below:

Fix Tests
Perform Link Training: Always =
BER Automation: uContraller - )
Save BERT Setup Only: False ~
Prompt Before Link Training: False >
Link Training Prompt/Reset Frequency: Once
Skip DUT Reset: False -
Script Version: ETTH1.1.2) » A
DUT Platform: Tiger Lake ~
DUT with Reimer: True -
ETT Test Port Mapping: 13157
T«FFE Swap Detection: Detect ~
ETT DUT Type Config: Al v
Set Swap Lane with ETT: Router v
Test Lane1 as Lanel: False - ’
Preset Megotiation Intervaliz): 0.5
Ridge: 1
DUT Chipset (When Using Tenlira Only): TR

RemoteLocal Working Directory:

Remoate |P Address: 152 168.0.2

CAUSB4 Bectrical'uContraoller

Remoate Fort Mumber: 53197

Remote Script:

USB4_Host_Rx_10Gtbe

FGURB31 SETUP FOERTTENVIRONMENT
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To set up the software to call thET Tscript from a remote host:

o o M 0w N PE

~

Set theBER Automation> A = Du€ontrolter35A

Select theETTScript Versionto be used.

Selectthe DUT Platform assupported by the DUT

Selectk 2 J M= 3  IDGT Wit Retinle@=

Specifythe test connector lane®f the DUTo validatefor ETT Test Port Mapping

If re-timers are present, select the optiofor TXFFE Swap Detectiorto detect or force swap
during USB4 Link TXFFE handshake.

Selectthe ETTDUTType Configof either router or receptacle based or both.

To perform lane switching for the DUEelect therouter and/or retimer setupin the Set Swap
Lane with ETTfield.

Set theRemote/Local Working Directory field to the path where theeTTscript is installed in
the host PC.

10. Provide theRemote IP Addressand Remote Port Number of the remote host.

11.Enter the name of th&kemote Scriptto be used.

6.9 RunDUT RxTests

Select ' from the software menuo access the Run Tests page. Select the Run O®on
desiredbefore clicking the Run Tests button to start testitige DUT (This is similar t&ection5.6
referfor more details.

Run Option

(® Skip Test f Result Exists

Run Tests
) Replace I Result Exists

FRGURE32. RUNTESTS

GRLUSB4RXKSMOI & User Guide Rev.1.8
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7  Test Results and ReportdJsing GREUSBA-RXKS

Software

E

TheReport

abs.com

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

not desired, they can be individually deleted by using tDelete button. Also for a PDF report,
select theGenerate report button. To have the calibration data plotted in the report, make sure
the Plot Calibration Data box is checked.

Result
Mo Test Name Result Limitz Va .
1 Inttial Eye Height Calibration | Pass T My

2 Inttial Eye Height Calibration | Pass T My

3 Initial Eye Height Calibration | Pass TN N/ =
4 Initial Eye Height Calibration | Pass TN My

] Optimized Pre-set Look Up | Pass TN My

& Optimized Pre-set Look Up | Pass TN My

7 Optimized Pre-set Look Up [ epass I N/
g Optimized Pre-set Look Up | Pass TN My

5 ACCM Calibration | Pass R My
10 ACCM Calibration | Pass R My
11 ACCM Calibration | Pass R My
12 ACCM Calibration | Pass R My
13 Random Jitter Calibration | pass N M
14 Random Jitter Calibration | pass N M
15 Random Jitter Calibration | pass N M
16 Random Jitter Calibration | pass N M

7 Random Jitter Calibration | pPass RS N/

1 | 1]

Generate report

(] Delete

gu=

(] Delete Al

Plot Calibration Data

RGURB3. REPORTRESULTSAGE
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7.1.1 DUT Information

graniteriverlabs.com

This portion is populated from the information in the DUT tab from tBession Infotab.

GRL USB4 Rx 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_AX001

1000888ABC

Granite River Labs

John

7 May 2023

HGURE34. DUTINFORMATION

7.1.2 ResultsSummary Table

This portion is populated from thealibration andtests performedwith their respectiveresults.

This gives an overall view of all the results and test conditions.

No | TestName Limits Value Results | Test Lane Data Rate sSJ
Point Frequency
1 Optimized Pre-set Look Up N/A N/A Pass Casel N/A Rate_10G N/A
2 Optimized Pre-set Look Up N/A N/A Pass Casel N/A Rate_20G N/A
3 Initial Eve Height Calibration N/A N/A Pass Casel N/A Rate 10G N/A
4 Initial Eye Height Calibration N/A N/A Pass Casel N/A Rate_20G N/A
5 ACCM Calibration N/A N/A Pass Casel N/A Rate_10G N/A
6 ACCM Calibration N/A N/A Pass Casel N/A Rate_20G N/A
7 Random Jitter Calibration N/A N/A Pass Casel N/A Rate_10G N/A
8 Random Jitter Calibration N/A N/A Pass Casel N/A Rate_20G N/A
9 Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ1
10 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ5
11 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ2
12 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate 10G SJ3
13 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ4
14 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ1
15 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ2
16 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ3
17 | Pericdic Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ4
18 | Periodic Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ5
19 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ1
20 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ5
21 j ibrati N/A N/A Pass Casel N/A Rate_10G SJ2
22 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ3
23 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_10G SJ4
24 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate 20G SJ1
25 | Case 1, Tofal Jitter Calibration N/A N/A Pass Casel N/A Rate 20G SJ2
26 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ3
27 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ4
28 | Case 1, Total Jitter Calibration N/A N/A Pass Casel N/A Rate_20G SJ5
29 | Case 1, Eye Height Calibration N/A N/A Pass Casel N/A Rate_10G SJ1
30 | Case 1, Eye Height Calibration N/A N/A Pass Casel N/A Rate_10G SJ5
HGURE35. RESULTSUMMARYABLEEXAMPLE
GREUSB4RXKSMOI & User Guide Rev.1.8
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7.1.3 Compliance TestResults

This portion is populated from the results of @lxcompliance tests performed.

graniteriverlabs.com

Case1 10G BER at TP3'

Sj Frequency

$J1:1 MHz

5J2: 2 MHz

S.J3: 10 MHz

S.J4: 50 MHz

SJ5: 100 MHz

PortA LO

PASS(0)

PortA L1

PortB LO

PortB L1

PortC LO

PortC L1

PortD LO

PortD L1

Casel 10p3125G BER at TPJ'

Sj Frequency

5J1: 1 MHz

5J2: 2 MHz

S.J3: 10 MHz

5.J4: 50 MHz

SJ5: 100 MHz

PortA LO

PortA L1

PortB LD

PortB L1

PortC LO

PortC L1

PortD LO

PortD L1

Case1 20G BER at TP3'

§j Frequency

§J1:1 MHz

5J2: 2 MHz

S.J3: 10 MHz

§.)4: 50 MHz

$.J5: 100 MHz

PortA LO

PASS(0)

PortA L1

PortB LO

PortB L1

PortC LO

PortC L1

PortD LO

PortD L1

Case1 20p625G BER at TP3"

Sj Frequency

$J1:1 MHz

5J2: 2 MHz

S.J3: 10 MHz

S.J4: 50 MHz

SJ5: 100 MHz

PortA LO

PortA L1

PortB LO

PortB L1

PortC LO

PortC L1

PortD LO

PortD L1

GRLEUSB4RXKSMOI & User Guide
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5j Frequency

5.03: 10 MHz

5.4: 50 MHz

5.J3: 100 MHz

Porth LO

5.J2: 2 MHz

Prort L1

PoutB LO

PorB LT

PotC LD

ili_i

5j Frequency

5.H: 1 MHz

5.02: 2 MHz

5.4: 50 MHz

5.3 100 MHz

PortC L1

PortD LT

PortD L1

5j Frequency

5H: 1 MHz

5.J2: 2 MHz

5.03: 10 MHz

5.J4: 50 MHz

5.3 100 MHz

Port? LD

PortA L1

PoutB LO

PostB L1

ProtC LD

PortC L1

PortD LT

ProetD L1

5j Frequency

5.H: 1 MHz

5.J2: 2 MHz

5.03: 10 MHz

5.J4: 50 MHz

5.J5: 100 MHz

Pt LO

PASS0)

PortA L1

PoutB LO

PortB L1

PotC LD

PostC L1

PorD LT

PoatD L1

Cased Hp625G BER at TP3

5j Frequency

5H: 1 MHz

5.02: 2 MHz

5.3 10 MHz

5.J4: 30 MHz

53 100 MHz

Postf LD

PortA L1

PoitB LO

PortB L1

PorC LD

PortC L1

PortD LT

PoetD L1

FGURE36. COMPLIANCEESTRESULTEXAMPLE
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7.1.4 Calibration & Test Result Details

graniteriverlabs.com

This portion is populatedvith resultsfrom each of thecalibration andtest runs. Here the results
are explained in depth with supporting data points and screenshdfshe Plot Calibration Data
checkbox is selected, then the plots are also displayed.

Pass/Fail Stats

Cal Parameter
CTLE 6 ADC

CTLE 6 Eye Area Average
CTLE 6 DFE

CTLE 6 EH Trial 1
CTLE 6 EW Trial 1
CTLE 6 EH Trial 2
CTLE 6 EW Trial 2
CTLE 6 EH Trial 3
CTLE 6 EW Trial 3
CTLE 6 EH Trial 4
CTLE 6 EW Trial 4
CTLE 6 EH Trial 5
CTLE 6 EW Trial 5
Eye Width
Optimized CTLE
Settings Parameter
Settings

Measured Parameter
Measured Value

Sj Frequency

Test completed time

58. Case 2, Eye Height Calibration [Ca

se2,Rate_20G,SJ5]

Pass

Final Eye Height_Rate_20G__CaseZ__ 5.5
501.0000 m
2.8294 Vps
22 7000 mv
97.2700 mV
289880 ps
996060 mV
284000 ps
97.9600 mV
289860 ps
954730 mv
287930 ps
99.0510 mV
293790 ps
576.5643 mUl
EQ-6

Eye Amplitude
450.0000 mV
Eye Height
978719 mV
100.0000 MHz

22 April 2023 15:16:59 PM
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Eye R.coywod - chay by ~0 979[pS]

Amplitude [mV)

time [pS]

Y | Graphs | Frequency Response

Measured a ,::,-: st requent
1.0 dB :“ =
o "“WﬁWwWWMWﬂWMﬁY

40,00 dB

0.00 GHz

MMWWW'W

15.00 GHz 20.C

‘L

GHz
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Case2EyeHeightCalibration(Rate_20G__Case2__SJ5) Plot
1585
'
1464
1342
=
g
=
@
-]
@
2 1221 -
1
0979 4
450 518 586 654 722
484 552 620 688
Setting(mV)

» Case2EyeHeightCalibraion(Rate_20G__Case2..

RAGURE7. CALIBRATION ESTRESULTDETAILEXAMPLE

7.2 Delete Test Results

Case2EyeHeightCalibration(Rate_20G__Case2__SJ5)

If some of the results are not desired, they can be individually deletegdigctingthe Delete

button.

Result
No Test Name Result Limiis Va .
1 Initial Eye Height Calibration | pass RSN N/
2 Initial Eye Height Calibration [ pass VIS N
3 Initial Eye Height Calibration [ Pass IS N/ =
4 Initial Eye Height Calibration | pass [ N/
5 Optimized Pre-set Look Up m N/A N/
[ Optimized Pre-set Look Up [ eass N M|
b Optimized Pre-set Look Up [ pass U Ny
8 Optimized Pre-set Look Up [ pass [P N/
9 ACCM Calibration [ pass VY N/
10 ACCM Calibration | pass IR My
1k ACCM Calibration | pPass IR My
12 ACCM Calibration [ pass VIS N/
13 Random Jitter Calibration | pass IR M
14 Random Jitter Calibration | pass VI M
15 Random Jitter Calibration [ Pass [ M/
16 Random Jitter Calibration [ pass [V N/
17 Random Jitter Calibration | pPass IR N/
4 | m | +

Generate report

)
[[@-_] Delete
)

© ||| Delete Al

Plot Calibration Data

RGURE3S. DELETHENDIVIDUACALIBRATION ESTRESULTEXAMPLE
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To remove all resultsselectthe Delete All button.

gran

iteriverlabs.com

Result

No Test Name

Result Limits ¥

O)

o)

Generate report

Delete

5

Delete All

FGURE39. DELETEALLRESULTS
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8 Saving and Loading Test Sessions

The GRIUSBI-RXKSsoftware enables Calibration and Test Results to be created and maintained
9K 9 &* AN= 1=KKAGF>X AF L@= 9HHDA; O9LAGFA 2 @AK 9

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

53 KOAL; @K : =LO== <A>>=J=FL K=KKAGFK : Q 19NAF?
To save a session, with all of the parameter information, the test results, and any waveforms, use
L@= %- HLAGFKS3 ; GEE9F< GF L@= E=FM :9Ja L@=F La@
To load a session back into the software, including the saved parameter settings, use the

- HLAGFK3 ; GEE9F< GF L@= E=FM :9J4a L@=F L@= x*
2G ;J=9L= 9 , =0 K=KKAGF 9F< J=LMJF L@= 9HHDA; 9
s GEE9F< GF L@= E=FM :9Ja L@=F L@= %, =0 1=KKAGF

@ GRLUSEA Rx Test

Options | License  Windows

Application

Save App Property
Load App Property

Mew Session
Save Session
Load Session

RGURHEOQ. SAVING ANDOADINCCALIBRATION ANCESTSESSIONS

2@= ; GF>A?MJ9LAGF 9F< K=KKAGF J=KMDLK 9J= K9N=
compressed zipstyle file, containing a variety of information.
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Appendix A Manual Calibration & Test Methodologies

Note the MPID0A BERT is used in the following calibration and test methoeslog

9.1

Calibrate Receiver Stressed Eye for 10Gb/s or 10.3125Gb/s Test Case 1 at
2 . K X

1. Set up the physical equipment connections without the 1SI channel, asfigurel0.
2. Set up the MP1900A BERT as follows:

a)
b)
c)
d)
e)

f)

g)
h)
)
)
K)

)

Go to Menu Ba# FileA Initialize.

%G LG (ALL=J L9: 9F< K=L ! DG; GigwedMJ; = LG x3

Go toPPGA Misc2

1=L ! DG; C 1 GMaNMUSHN0B3 Ak Fisared7sk A1 DGL

Set Bit Rate td 0Gbit/s 0r10.3125Gbit/sSeeFigure47.

SetOffset (ppm)to 30Qopm for rounded rate(10G) and 4Q8pm for legacy ratg10.3125G).
SeeFigure47.

1=L - MLHML Fu®;LCG Jao8aret# =L G X

SetTestPattern onPPGL G % .90F <1 3 = F ? LKaB L :GACBigiresR. k

Turn onPPGData Output.

Go to PP@, Emphasis tab andurn oF % + 9SEtlihg3[5eeFigure44.

Turn on¥8S@, with settingsof 32kHz(for 10G) or 36kHgor 10.315G) with5600ppm(for
10G) and 5800ppr(for 10.3125G) triangle down spreaBSC will remain on for all of the
following steps.) Se&igure45.

Set DATAamplitude to 620mV. A differential amplitude just over the 700mV EH should
show as an initial value. (See the lower lefthigure46.)

m) Set initial CM frequency to 400MHz. Sagure4?.

n)

TurntheCMoutputt G %- >>3 MFLAD L@= !+ ! 9DA: J9LAGF

GRLUSB4RXKSMOI & User Guide Rev.1.8
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ALK Input Clock

Clock to PPG

Half-rate lhﬁ '::

Ref Clock

T —

Sub-rate Clock

Clock SourceIUnitl:SIot2:MU181CiDDB

&)

Center Frequency

12 300 000 | kHz

Offset

D} ppm

Reference Clock Internal

)

s s ]

Calibrated Module S/N

)

HGURHE L JITTEROLOCKSOURCESETTING
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[7] 21G/32G S| PPG [EI=]S |T c: OFF

B Emphasis

graniteriverlabs.com

Clock Setting
Clock Source |JUnit1:S|ot4:MU181500EL ‘v|
Bit Rate |J‘u"ariable ‘v| | 10.312 500\‘ Gbit/s
Output Clock Rate |’Fullrate |v| Offset | 400“ ppm
Reference Clock |Jlnterna| ‘v‘

__Noise Setting

MNoise Generator

Offset

|Not use |v|

|' E].E]E]E]“ dB

HGURH2. PPGMISQ2 SETTING
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[ONLLL] [ORITR Addition

-

[7]1 21G/32G 51 PPC c: OFF

B Output |@ Emphasis |8 Pattern [ Error Addition | Miscl | Misc2

Test Pattern iy PRES w| | logic@|POS |W Bit Shift |1bit v
Length I 2715-1 v bit‘
Mark Ratio @ 1/2 v

HGURHE3. PATTERNBETTING

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

Manual Channel
Setting Emulator

| O
~lecta

151

ey
Ee

File Operation Recall Store Initialize
Standard/Preset B |USER ¥ | - |Coefficient ¥ | - |Preset0 v
Amplitude 0.620 | Vpp

Qutput Monitor

Coefficient @
Simulated Puls

C-3| 0.000 000 || A
cursor

©2 | 0.000 000 | | FNEEY 0.000

graniteriverlabs.com

C-1| 0.000 000 : 0.000
co 1.000 000 0.000
Sl o000 000 0.000
= o000 000 0 0.000 | [ ya b v vd Ve VF Vg Vh Vi Vj
0.000
C3 | 0.000 000
0.000
C4 | p.000 000 ~0.000
C5 | 0.000 000 2 [ 0.000
C6 | 0.000 000 8 ~ 0.000
all >
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FRGURHA. PPCEMPHASISETTING

[4] Jitter Modulation Source

so1 A 502 | \on | IEFCFEIEN On | G
10 Hz 10 0.000 Ulpp|| 0.000 Ulp-p
| 0.000Upp | 0.000 Ulp- | | '

Clock Source Clock to PPG
External Half-rate (MUX) ———

> |
20.658 258 Gbit/s

Ref Clock
1/4 >

2582 282 kHz
Sub-rate Clock
|

. .

|
AUX Input Clock

-
—

Type |Down |v|
Frequency| 32 000 | Hz
Deviation | 5600 | ppm

-
]
I
=1
>
12
[~
o
=
-3
o
[=4
[

(1-8)Fc

1iFrmad
Time (=)

RGURHS. SSCSETUP
=

5@1\

Setup Display Trigger Measure Math Analyze Utilities Demos Help

o

=1
2
H
»

RGUREG6. DATA-AVPLITUDEETTING
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[8] Moise Generator

@
Data Input 1 d Data Output 1
Data Input 1 Data Qutput 1
External Input ‘ | -
External Input
4 mvVpp
‘ 2.000 GHz
ey
0.200 mVrms
Data Input 2 ‘_ . Data Output 2
Data Input 2 @ Data Qutput 2

Presets ‘Manual |V|

Amplitude Frequency

‘710‘ mVpp ‘eﬁ‘ MHz

RGURE7. CMSETTING

9.1.1 Set Up Oscilloscope
9.1.1.1 Oscilloscope Vertical and Horizontal Setup

Set up the Scope as listed rable6.
TABLEG. OSCILLOSCOP¥ERTICAL ANHORIZONTABETUP

Setting Setup

Vertical Cht! @k y MKAF? L@= >MDD J9F?= G> L
Record Length 40Min a singleacquisition

Sample Rate 80Gs/s
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Setting Setup

Averaging OFF

Sample Mode Real Time

Bandwidth 16GHz (which allows for4harmonic capture atl0.3125Ghb/s
Vertical Scale Set to full screen without clipping

Sin x/x OFF

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help
Y Acquisition
Sampling Mode Acquisition Mode
© Real Time © Normal
@ segmented @ Peak Detect
@ Roll Mode @ High Resolution
< - RealEdge Automatic
Won Frequency Response
= - Sin(x)/x Interpolation Flat Mag, Linear Phase z

&l off v
— Bandwidth Limit

Averaging Automatic

v
B Enabled —_——
b of Averaes H A |°

[-V—\_A— Standard Bandwidth

Display Status
Sampling Rate . Enabled
© Automatic @ Manual

e
LY CA

Memory Depth -400 mV
@ Automatic © Manual 600 mV
-800 mV

prm—
|2.00000 Mpts | : 7205 1

Jitter/Noise

& Results (Measure All Data)

S | source Channel 1-3 Rirms,narrow DDJpp 123ps Edge Direction  Both

25 | RIMethod Spectral DJ&S 171ps DCD 123ps Measurement  TIE (Phase)
Data Rate 55000039 GHz Transitions 1.374965 M 1Sipp 00s
Patter Length  Clock PJrms 220fs DDPWS 123ps
TH1E-12) 2359 ps PI&S 940 s Clock Recovery ~ Constant Freq

FHGURES8. OSCILLOSCOP¥ERTICAL ANHORIZONTABETUP

9.1.1.2 Oscilloscope Clock Recovery Setup

Enter the Clock Recovery menu and set up the Scope as list@alnte 7.

TABLE/. OSCILLOSCORE_.OCKRECOVERSETUP

Setting Setup
Nominal Data Rate 10Gb/s (Rounded)0.3125Gb/¢Thunderbolt 3 Legacy)
Clock Recovery Method Second Order PLL
PLL Specification OJTF
Loop Bandwidth:5.000MHz
Damping factor: 0.94
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Clock Recovery
Clock recovery applies to protocol decode, real time eye, serial data
analysis, Rj/Dj, and TIE jitter measurements.
~ Clock Recovery Applies To

@ Al waveforms Clock Recovery Source
CTLE Y

© Individual Waveforms

Preset
| Custom

Clock Recovery Method
|5ecu nd Order PLL 3dB BW

Hequency

Nominal Data Rate

10.312500000 Gb/s [ W | A

- PLL Specification

@ nr © o1t

Loop Bandwidth Loop Bandwidth
|5.000 MHz __ Y | A

Loop Bandwidth Divisor

|2.06250 k EE

Damping Factor

|0.940 EE

. Transition Density Dependent

Advanced...

RGURHE9. OsCILLOSCORELOCKRECOVERSETUP
9.1.1.3 Oscilloscope AC Common Mode (ACCM) Setup

Set up the Scope as listed fable8.
TABLES. OsCILLOSCORECCNBETUP

Setting Setup

Sample Rate | 80Gsl/s

Record Length 40Mpts per channel
Bandwidth 16GHz

Vertical Scale 20mV/div

CDR OFF

Averaging OFF

Sin x/x OFF
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9.1.1.4 Jitter Setup

Enter the Jitter menu and set up the Scope as listedable9.

TABLES. OSCILLOSCORKETTERSETUP

Setting Setup

Units Unit Interval

Jitter Method Spectral

Source for Jitter & Eye Diagram | Channel 13

BER Level 1E12

Pattern Periodic, Repeating Pattern {21 = 32,767 bits)

Fide Control Setup Deplay Trigger Measure’ Math Analyze Utilities Demo:

- o oy = Markers
Vo /

Qu
Waveform Wadow 4

At

Edit Mo
Dele
Dolete All

Neter/Notse (EZNT Complete)

Measule FAM

Lirmdt Test & Search

{

R),P) Histogram

Rewults _(Messurs All Edges

W Method 0588 Ind cumpiete

Date Rate 00w Teanutiom

K

f DU Cumvent [ an LIB Sowc (harwe Krma narrow  Incomplete
g 3 -

[

v

Pattern Longth  Automat Pirma Incompiete

D Ycoumglene (") I cmpiete
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W Setup Wizard { E Thresholds
A

3 Mter
} a Enable

Measurerment Edges

graniteriverlabs.com

Clock Recovery

© T11E (Phase) I Both | VW

@ ood R) Bandwidth

N

@ n-unit Interval

.| Display Units R} Method

® Second @ Spectral Only

© unit Interval © Spectral & Tadl Fit

Pattern Length
Source
Channel 1-3 A\

B Auto

BER Level

w (Pink

Vertical Scale

Chick 8 waveform in the

1

) Histogram

© Penodic @ Arbitrary

B namow Incomgpiete

FHGURBO0. OSCILLOSCORHTTERSETUP

9.1.1.5 Eye Diagram Vertical Setup

Set up the Scope as listed irable 10.

TABLELO. OSCILLOSCOHEYEDIAGRAMERTICASETUP

Setting Setup
Vertical Scale 200 mV/div
Horizontal Scale 2 UK

Eye Mask Height

700 mV (for final Eye Height Calibration)

Eye Mask Width

650 mul
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9.1.2 Record ISI Measurements

1. Step through Preset coefficients 0 to 4and use a Preset which gives minimum DDJ
Measurement. Although these are not calibrated values, record ISI measurement as part of the
measurement table.

) Informative Filter
Npurfnssér Pre-shoot [dB] De-e[rgap?asm Coefficients

C-1 Co C1
0 0 0 0 1 0
1 0 -1.9 0 0.90 -0.10
2 0 -3.6 0 0.83 -0.17
3 0 -5.0 0 0.78 -0.22
4 0 -8.4 0 0.69 -0.31
5 0.9 0 -0.05 0.95 ]
6B 1.1 -1.9 -0.05 0.86 -0.09
7 1.4 -3.8 -0.05 0.79 -0.16
8 1.7 -5.8 -0.05 0.73 -0.22
9 2.1 -8.0 -0.05 0.68 -0.27
10 1.7 0 -0.09 0.91 0
11 2.2 -2.2 -0.09 0.82 -0.09
12 2.5 -3.6 -0.09 0.77 -0.14
13 3.4 -6.7 -0.09 0.69 -0.22
14 3.6 0 -0.17 0.83 ]
15 1.7 =iln &/ -0.05 0.55 -0.05

FRGURB L ISIMEASUREMENARESETTABLE

2. In 4Tap Emphasis Chl Menu, createPresets with coefficients which match the Table in the
Thunderbolt Interconnect Specification. Sefeigure52 below.
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| Tl [
Menu - [ORLID Output BRI Addition

"

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

B Output |@ Emphasis |@ Pattern [ Error Addition | Miscl | Misc2
Manual Channel 0 1Sl
Setting Emulator ﬂ

- _‘. <
3] 10

1 2

: :Tzf:’ij’

graniteriverlabs.com

File Operation Recall Store Initialize
Standard/Preset @ |USER w | - |Coefficient ¥ | | Preset0
Amplitude 0.620 | Vpp

Output Monitor

Coefficient @
Simulated Pulse [Vpp]

C-3 | p.o00 ooo ||
Cursor dB

€2 0.000 000 | [EANSCEREETY

C-1| p.ooo 000 Postz | [I.lelﬂll
Co 1.000 000 Post3 | [l.[l[l[l.l

oSt ).000
Cl | p.000 000 Postd | 0 [[[l

c2 PostS | 0.000] Iy, viy v vd Ve Vi vg Vh Vi j

0.000 000 ,
Postd | 0.000|
C3 | 0.000 000 )

[ 0.000] \
c4 .
0.000 000 | YT
€3 | 0.000 000 | | T REEETTNEY
C6 | 0.000 000 || LSRG
4/

FRGURB2. 4TAPEMPHASIECHI1INTERFACE

3. Step through all 5 Presets The Preset witlthe minimum DDJpp measurement the

optimized preset

4. For SigTest measurement, use the following template:
1 Test Point: tp3_prime
1 CTS Test Template: jitter

5. Retrieve DDJ measurement.
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Electrical Compliance Test Specification for gen2_rounded

Date: 21-Oct-20
DIR:C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_Prime\

File: TP3_Prime_Gen2_Rounded.bin

Total Jitter (BER=1e-12) Measurement Ulp-p: Tj 0.363443

PJ Jitter Measurement muUl: Pl-rms 58.981258

R} Jitter Measurement muUlL: Ri-rms 12.812331

DDJ Measurement Ulp-p: DDJ jitter Ulp-p

Informative: Symbol Rate [GHz): NONE bol Rate 9.974974 Drift [PPM] -2502.56

Histogram: PJ/RJ
0 -07 J Ll L\ |l | )

!

=] P
ooy
CR I
N(x,0)

0.06

0.05

0.04

0.03

0.02

0.01
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Mpts
Waveform Window 1
@®10mv/ [oov  |@0O]

Seal |EDILSA | SEal Wil

400 ns

Real-Time Eye
3.33255 MUI
1 Wfms

2.00 UI 0.0 UI

| Jitter/Noise .

% | Results  (Measure All Edges)
= Channel 1-3
Tail Fit
1031259 Gb/s
32767 (2*%-1)
211.3 mUL

Source
RJ Method
Data Rate

10.1 mUI
69.0 mUI
5151239 M
8.5 mUl
19.0 mUL

Rirms
DJ&s
Transitions
Pattem Length
TH1E-12)

PJrms.
BUJSS

Measure | Mask

Math = | Analyze

DDJpp
bep

ISIpp
DDPWS

Clock Recovery

75.1 mUL
180 mUL
57.0 mUI
32.7 mUl
Second Order

o |

graniteriverlabs.com

TECHNOLOGIES

70 0.0V

Both
TIE (Phase)
oo ul

Edge Direction
Measurement
ABUJrms

Tek @

Jitter, Moise and Eye Diagram Analysis Tools

¥ Saioct ) Overall Result:; Pass

| Fase

lccatiaun] ' & U EEA DOUL AL

Bt Rate £ 1000108/
Pattern Langin - 327eTis VIEW

Max
ToaTamul

L
Tiasremul

50.0%

Factor

10000

Summary

Lngoopul

FHGURB4. OPTIMIZEBPRESETMINIMUMD DPP) MEASUREMENON TEKTRONISCOPE

Position 0 E
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Set up the scope sthat Channel 1 and Channel 3 scale to 80% of screen.

Turn on function 1 of scope to do subtraction of Channel 1 and Channel 3.

Measure VPP on Functionl.

© ® N o

For Sigest measurement, use the following template:
1 Test Point: tp3_prime

1 CTS Test Template: ac_common_mode
10.Retrieve AC CM measurement.

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

[/

-
=
o
=
]
]
2
<
)
=
o
- 3
=
o
o
7]

-250 ns -200 ns
|@ [2.00 ps/ |[0.0s
(%) Results

~ Measurement l 1 i | Range (Max-Min)
V amptd(3) 104.816 mV 110.539 mV

RGURB5. CALIBRATION TPHASEMATCHON KEYSIGHBCOPE
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Analyze | Utilifies | Help - Tek E T

Position ﬂ L

50.0%

Factor 3

10000

T 9.83mV 50.0ps | (= 0.0V 50.0psidiv 100GS/s 10.0ps/pt
FTT 9.83mV S.0ns -23.0ns 25.0ns Single Seq
1 acgs RL:50.0M

Man September 27, 2020

Jitter, Noise and Eye Diagram Analysis Tools

_— Overall Result:, Pass

Passfal  Mean St Dy May L]
., W & USRA ACEN Mamntl |9 Fass | #21260my Qo0 AR GE0MYY BEE0m Lio0piy

FHGURB6. CALIBRATION TRHASEMATCHON TEKTRONISCOPE

11.Calibrate ACCM to be 100mVpp at 400MHz Clagikg ACCM Scope Setup. Then return CM
Amplitude to zero.

a) Turn On SSC and turn Off all jitter components on the MIBJA GeneratorChange the test
pattern to PRBS81and transmit the PRBS3dattern from the MP900A.

b) Set the frequency to 400MHz on thdPPOR CM Generator.
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Tl H— Em W Application Selector —. Auto B4 Auto 2
Menu _ iy Output | e Blion (S Addtion M. stat | Wm Stop Ot Suon  wED Adjust an

[4] Jitter Modulation Source [8] Noise Generator

sJ1 “ SJ2 “ BUJ u RJ u E"‘w

100 000 000 He 10 He 0.000 Upp  0.232 Uipp
| oa00Upp  0.000 Upp \ | I ‘

Y
puy

% Input 1 _ .
Data Input 1 Ext h-l i

External Input
External Input

Data Output 1

Data Output 1

2
Synthe;

Clock Source Clock to PPG
Unit1:Slot2:MU181000 32G PPG ——
8 000 000 ki ‘ 32.000 000 Gbit/s >

—

DM h-l i 4
53 mvpp Jitter

Ref Clock
1/1 >

‘ 8 000 000 kHz

AUX Input Clock
Sub-rate Clock
| a— F | 2.100 GHz
1000 000 kHz C -
P 3 0.200 mvrms
Type |Down |'| 1| DataInput 2 Data OQutput 2
— 1 Data Input 2 X, Data Output 2 S‘EED
Frequency | 33 000 | Hz Ay
Deviation | 5400 | ppm 7
L ) 8 ) SIPPG
Presets ‘Manua\ |v|

Frequency (Hz)

1Fmoc

Time (s)

Amplitude Frequency Band
" 10 ‘ mvpp ‘ 200 MHz |'Low |v| -
==

S e [emetinga) [P BERT AUTO MEAS .[?Elc ety = & ) Anritsy o s2

RGURB7. CALIBRATACCM

c) Measure Chl and Ch3 Signals on the scope to have an amplitude of a Meand?Balkak
measurement of 200mVpp.

Vacem= (Mxp+ xn)/2
d) Turn Off theCM output
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File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help EFHNU oses = = X |

Run’ Stop @ 40.0 GSa/s |[40.0 Mpts | B 9-0 o812 [ i\;‘

|

f
|

oo

|
3
o
=
o
o
»
<
)
s
o
8
=
)
o
wn

-250 n -10.0 ns

25.0 ns -20.0 ns -15.0 ns

|@ [2.00 ps/ |[0.0s @ T o
Measurement Current Mean Min Max Range (Max-Min) | Std Dev
V amptd(3) 104.964 mV 104.816 mV 100.496 mV 110.539 mV 10.043 mV 24597 mV

RGURB8. CALIBRATACCMPEAKTO-PEAKAMPLITUDE

12.Turn on all remaining Jitter terms (RBiltered (User); HPARQMH2; SI@00MHz); and set all
jitter amplitudes to zero.
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(4] Jitter Modulation Source

graniteriverlabs.com

0.000 Up-p 5 600 ppm

E“su- ssc“awﬂm “EHE

10 Hz | 32000 Hz 0.000 Uip-p 0.000 Ulp-p

—

Ref Clock

2 582 282 kHz

AUX Input Clock Sub-rate Clock

Freguency 100 000 000 | He
Amplitude 0.000 | Ulp-p

0.000) ps pp

-
e
a
=]
b=
w
=
3
&
=
|
o
=
[
E
=

0.01 o1 1 10 100 250 1000
Modulation Frequency (MHz)

Clock Source Clock to PPG
External > Full-rate (PPG) ——
10.329 130 Ghitys ———— *

1/4 »
—

FGURB9. JITTERAMPLITUDES

13.Return the Scope setup to the jitter setup.
14.Set the PRBS15 pattern on the MP1900A.
15. Calibrate RJ amplitude to 140mUI pedk-peakor 10mUI RMS.
16.For Sigest measurement, use the following template:
1 Test Point: tp3_prime
1 CTS Test Template: jitter
17.Retrieve Rineasurement.
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Electrical Compliance Test Specification for gen2_rounded
Date 21-0ct-20
DIR:C:\Desktop\SigTest_USBA_CTS\Waveforms\TP3_Prime)

File: TP3_Prime_Gen2_Rounded.bin

Total Jitter (BER=1e-12) Measurement Ulp-p T 0.363443

P) Jitter Measurement muUl P)-rms 58 981258

R} Jitter Measurement muUl RI-rms

DDJ Measurement Ulp-p DDJ jitter Ulp-p 0.038398

Informative: Symbol Rate [GHz] NONE Symbol Rate 9.974974 Drift [PPM] -2502.56

18. Return amplitude to zero.
19.Capture a screen shot.

F

[4] Jitter Modulation Source

SJ1 “ sJ2

ssc (el B M

100 000 000 He 10Hz 22 000 Hz 0.000 Ulp-p
| 0.000Upp  0.000Up-p 5600 ppm '
Clock Source Clock to PPG
External > Full-rate (PPG)
' ' | 10.329 129 Gbit/s
Ref Clock
| 1
——
2 582 282 kHz
AUX Input Clock
pT o or + Sub-rate Clock
| 1 —
——
1291 141 kie
Filter |User |‘r|
HPF | 10M HPF |w | LPF |OFF Ad
Amplitude | 0.140 | Ulp-p | 13.550  ps pp
RMS Convert |E-12 |v| | 0.009 950 | Uirms | 0.963 295 | ps rms
=
&
2
ik}
=
=]
£
[}
E
o
[
£
E
10mM
Modulation Frequency (Hz)
RGUREB0. CALIBRATRJAVIPLITUDEL
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File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

L
o]

Waveform Area 1

Real-Time Eye
3.33248 MUI
1 Wfms

seaj |Bo1UaA | Seal awil |

-19 ps
Jitter/Noise
Type RJ PJ] Histogram Y |Graphs (4 | ¥ A

-

RJ,PJ Histogram BER Bathtub (BER-Scale)

(%) Results _(Measure All Edges)

5 Channel 1-3
Tail Fit
1028523 Gb/s

Source
RJ Method
Data Rate

TINE-12) 2108 mli
103 mUl

003 muL

PJrms
BUJSS
DDJpp

84 mUl
18.8 mUl
754 mUl

Rirms

Voo

8peJn.Io|o)

Dattern | ancth =t o 0 Den

HGURES 1. CALIBRATRJAMPLITUDE2 ON KEYSIGHBCOPE

Measure | Mask

Utilities | Help M

Math

Y

| kb A NITRIE I O (R MR

VUER DR h K IAIR Rk TR g [ MR ) IR

NGIEREL

0.6mV | =™

T 110.6mV -25.0ns 25.0ns

Jitter, Noise and Eye Diagram Analysis Tools
" solect | CVerall Result:i, Pass

Bt Rata : 10 2TdBRIE
Paisarn Langth : 1376701

[+ LISE LIS, Msthd
|+ USB4 DL, Ml

s Pass M 864min NN H.pGAmin

o Pass
4] USEH DS Dersc, Mat
|+ USB4 NPJ Dirac, ML

RGUREB2. CALIBRATRJIAMPLITUDE2 ON TEKTRONISCOPE

Composite Histogram

graniteriverlabs.com

TECHNOLOGIES

0.0V

DDJ Histogram

61.6 mUI
234 muUl
Second Order

ISIpp
DDPWS

Clock Recovery

Tek @ 5@
Position
50.0%

Factor

[ EAMIIIR i 10000

MELR IRk L |

Summary

Description PP
v IR TAToEmyl | alogoau) | taoemul [qazcemel [ ogoopu |
ASGATE (OO
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20.Calibrate SJ amplitude to 170mUl pedak-peak at DO+ & Ra O @=tb-H = & B1ZEnBIK
21.For Sigest measurement, use the following template:

i Test Point: tp3_prime
1 CTS Test Template: jitter

22.Retrieve PJ measurement in RMS. Convert to peafpeak by multiplying Pdrms with a factor
of 2.82.

Electrical Compliance Test Specification for gen2_rounded

Date: 21-Oct-20
DIR:C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_Prime\

File: TP3_Prime_Gen2_Rounded.bin

Total Jitter (BER=1e-12) Measurement Ulp-p Tj

P) Jitter Measurement muUl Pl-rms

RJ Jitter Measurement mul R)-rms 12.812331

DDJ Measurement Ulp-p DD) jitter Uip-p 0.038398

Informative: Symbol Rate [GHz) NONE Symbol Rate 9.974974 Drift [PPM] -2502.56

23.Capture screen shot.
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[4] Jitter Modulation Source
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SJ1 g S.J2

ssc (el BuJ il R [ On | Ext il

-
=
&
=]
S
]
-1
3
=
=
E
o
™)
]
E
=

01
000001 00001

ooo1 oo

Modulation Fre

10 Hz 32 000 Hz  0.000 Ulp-p 0.140 Ulp-p
' 0.000 Uip-p/| 5600 ppm/| 1 1 '
Clock Source Clock to PPG
. - - _
| EJ¢EI"I"]EI|I Full-rate {F’F’G}I
10.329 129 Ghitys —————————
Ref Clock
. s >
2 582 282 kb
AUX Input Clock
npt e + Sub-rate Clock
, s >
1291 141 kHz
Freguency 100 000 000 | Hz
Amplitude 0.170 | Up-p

16.450] ps p-p

0.1 1 1
quency (MHz)
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Results (Measure All Edges)

Measurements ; « 0 | Jitter Results
Measurement [ Current Mean Min | M| Source

© Vmax(1-3) 550.20 mV 550.20 mV 550.20 mV 550200 RJ Method
Data Rate
Pattern Length
TN1E-12)

E Rirms,namrow

DJ&S
Transitions
Yr—

PIS&

UlJpp

RGUREBA4. CALIBRATSJAVPLITUDE2 ON KEYSIGHSCOPE

5 | Measure | Mask

Position 0
50.0%
Factor o

10000

I 121.2mV 10.0ps/pt
aTD 121.2mV

RL:50.0M

Jitter, Noise and Eye Diagram Analysis Tools
vy Overall Result: & Fgll'

HOS0aH]

(] USE4 THEEER, Mat_ () Pass

(£ USBADCD, Maihd () Pass

(5] LISEM [ Dirac, Mt

I+ LIS NDS Nirow- M A 1Rl
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24 .Return all remaining impairment sources (CM, RJ, SJ) to their calibrated values.

25.Calibrate the TJ measurement to5BmuUl £12.5mUl, using the SJ Amplitude control (for SJ
frequency of 100MHz) and RJ Amplitude control (for SJ frequencies of less than 100MHz) as an
adjustment on the BERT.

26.Capture screen shot.

1K il ‘ ™

o Infiniium has saved your setup to file Casel1TjCalibration_Casel_Lane0_Rate_10G_SJ1.set.

R B T Y A T T I B L L L L L ey e T

SEAW |B2IMAA | Seal 3w

L Y B L T L B e AL L B e ¥ TR e ]

0.0 us 40,0 ps

© w0o0ps/ 005

Results (Measure All Edges)
Measurements 6 « 0 | Jitter Results
Measurement | Current Mean [ l M Source
© V max(1-3) 517.94 mV 517.94 mV 517.94  RJ Method
Data Rate

[ PP ——.

189.8 miA
2AB8798 M
601 mUl

1713 mUl

44 6 mil
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File = Edit | Vestical v g | Display | Cursors Math | b : | Analyze Utilities | Help (] Tek E T
Position 0
50.0%
Factor b

10000

WIRKIEE P ) LR R DAL TSRS LR S LS WOV [t TR T 0T Y0 T T | T4 )

T 120.0mV 50.0us 50.0psidiv 100GSis 10.0ps/pt
I 120.0mV =25.0ns 2Z5.0ns Single Seq
1acqgs RL:50.0M

Man September 27, 2020

Jitter, Noise and Eye Diagram Analysis Tools

" Selact D’U-I'!“R"llll!u F'"

Nescriphion Passfal  Mean St Dew Max Iy
' (TG Fomsm A ]

(+] UISEM LIS, Matil ) Pass 1GLSTmlN DN AGLAImLN AHLSImL (LIONE

HGURES7. TJMEASUREMENDN TEKTRONISCOPE
27.Adjust the memory depth to capture 1,000,000 (1E6) bits.

28.Change the Pattern on th®MP1900/BERT to PRBS31.

29.Calibrate Inner Eye Height to 700mV (top and bottom of the triangle eye mask/at@OmV,
H:650muUl).

30.For SigTest measurement, use the following template:
i Test Point: tp3_prime
1 CTS Test Template: ui_ssc_eye

31.Retrieve Eye Height measurement.
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Electrical Compliance Test Specification for gen2_rounded
Date:
DIR:C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_Prime\
File: TP3_Prime_Gen2_Rounded_prbs31.bin

Eye Diagram Measurement:

Informative: Symbol Rate [GHz]:

21-Oct-20

EyeWidth [pS]
NONE

89.281492 EyeHeight[mV] § 593.984184
Symbol Rate 5.975472 Drift [PPM] -2452.82

Amplitude [mV]
8

8

-200 -

-300

-400 ®

Eye Recovered - Delay by 6.265[pS]
T R ETR PR IR T

-50 40

time [pS]

20

30

32.Capture screen shot.
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B Output |@ Emphasis |B Pattern [ Error Addition | Miscl | Misc2

” | Off |
: ﬁﬁ_‘?

Output Monitor

Coefficient @
Simulated Pulse [Vpp]

C-3 | 0.000 000 |||
Cursor dBe

€21 0.000 000 || EISCEENNTTY
C-1| 0.000 000 | NS eENEEXTT]

CO | 1.000 000 Post3 | CI.I.'_I[I['_I-J

ostd [ 0.000
€1 | 0.000 000 | | AN

P:EitE' [ G.UU U. Wa Wh Ve Ud Ve UF W Wh WG Wi
c2 | 0.000 000 o |:. :_| Va Vb Ve Vd Ve VF Vg Vh Vi Vj
[ o.000]

€3 | 0.000 000 5 (0

| 0.000 '_| v

C4 p .
LI | 0.000|

C5 | 0.000 000 2 [ 0.000] |\

C6 | 0.000 000 el [ 0.000]|

Manual Channel 151
Sefting Emulator
—
10
File Operation Recall Store Initialize
Standard/Preset @ |USER ¥ | - |Coefficient ¥ | - |PresetD
Amplitude 0.620 | Vpp

dll M
HGURE8. EYEAMPLITUDE
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JECHNOLOGIES | wen

@ oov

Waveform Window 1

180 mv/ 3.3 mv a
® ©

723 mvV

Real-Time Eye
3.33238 MUI —= z e e — e — o 513 mv
1 Wfms . R

183 mV

-357 mv

-851ps -681ps -51.0 ps -3 5 0s 510 ps

PR

1.75 Ul 0.0
Jitter/Noise
"8 | Results _(Measure All Edges)

powm, | Mask Test

Measurement [ Current
® Eye Height(1-3) 724 mV
© Eye Width(1-3) 68.99 ps

Source Channel 1 -3
RJ Method Tail Fit

Data Rate 10.28523 Gb/s
Pattern Length  Arbitrary (-2, 11)
TH1E-12) 370.0 mUI

FRGURE9. EYEMASKON KEYSIGHBCOPE

AuswBInsea|
BpeInIo|oD
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RGURE 0. EyEMASKON TEKTRONISCOPE
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