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1 Introduction

This MOE User Guideontains the procedure for testingn electrical receiver fotJSBI®
certification usingthe AnritsuMP1900BERTHigh Performance Redlime Oscilloscopeand
GRLUSB!I-RXATestAutomation 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 usirtge GREUSBI-RXAsoftware, 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®hksically describesising theGREUSBI-RXA software to:
1. Calibrate and Test a USEser2/Ger3 Receiver

2. Generate TesReport for Compliance Reporting.

GRLUSB4RXA MOI & User Guide Rev.7.0
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2.1 Equipment Requirements
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TABLEL. EQUIPMENREQUIREMENTSSYSTEMBNDACCESSORIES

System Qty. Description Key Specification Requirement
Oscilloscope 1 | High Performance Redlme 1 "E 1&Hz bandwidtl
Oscilloscope 1 16 GB and above memory RAM
1 Scope measurement software, e.g.
Keysight InfiniiSinfor Keysight scope,
Tektronix DPOJET for Tektronix scope ot
Teledyne LeCropDAllBnalysis toolfor
Teledyne LeCrogcope
BERT 1| AnritsuMP1900/5ignal Quality | SQA Software Versioh00.00or above
Analyzer (SQA)
MP1900A Signal Quality Analyzer, with following modules:
1 MU181000A/B 12.5 GHz Synthesizer
1 MU181500B Jitter Modulation Source
1 MU195020A 32G bit/s Sl Pulse Pattern GeneratdlU196020A 64.2G bit/s
PAM4 Pulse Pattern Generator
1 MU195050A Noise Generator
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
TR3ISI 1 | USB4Test Point 3 (Case &I
Tolerance Fixture
2. kX *G 1/USB4L2 =KL . GA Flow K For connectingdSB TypeC Passive and
Speed Fixture Speed Fixture Active Cables to USB4 Microcontroller
TP3 Test 1| 2.5m USB TypeCPassiveCable | Insertion Loss18dB at 5GHz
Cables 1| 1m USB TypeCPassiveCable | Insertion Loss16.5dB at 10GHz
usB4 1 | WilderTech USB4 CG3TPATR, with USB Cablg
Controller Microcontroller f Optional for some test configurations, se
AppendiX-.
Cable Deskew 1| Anritsu Splitter K241B

Fixture
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DC Block 2

Bandwidth of at least 33GHz

Computer 1 | Laptop or DesktoPC

Windows 7+ OS

RXA software)

For automation control (running GRUSB4

Bl. K; ADDGK; GH= OAL@ K; GH=

9 F<OA<L®@ 9K KH=; A>A=<

[ Intel TenLira test scripts loaded on the PC/oscilloscope runningJSB4RXA software. 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. EQUIPMENTREQUIREMENTKSCONNECTIOKABLES

Connection Cable Qty. Key Specification Requirement
MU181000A/B to MU181500B 1 | AnritsuJ1624ASMASMA cabl€0.3m)
MU181500B to MU1#20A 1 | AnritsuJ1624ASMASMA cabl€0.3m)
MU1936020A to MU195050A 1 pair Anrltls_u\_Jl746A KK skew matched pair short

semirigid cable
. Phase Matched % at 40GHz
Matched Cable Pairs 3 Insertion Loss 1dB maximum in 10GHz
RPG2.92 Jack to SMP Jack 4 | Rosenberger 02K11H00E3
JTAG Ribbon Cable 1 Eor connectingdSB4microcontroller and test
fixture
USB TypeCPassive and ActivEables 2 | For connecting controller PC to DUT

GREUSB4RXA MOI & User Guide
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2.2 Software Requirements

Software Source
Granite River LabslSB! Receiver Calibration and Test Automation Softwart¢
Owww.graniteriverlabs.com(Support > Download Center)
GREUSBI-RXA

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

VISA (Virtual Instrument
Software Architecture) API
Software

VISA Software is required to be installed on the controller PC running-GRI
USB40 6 KG>L0O9J=A %0* XK KG>LO09J= >
all three versions of VISA available on the Market:

1. NHVISAhttp://www.ni.com/download/ni -visa-17.0/6646/en/

2. Keysight IO Librariegiww.keysight.com(Search on IO Libraries)
3. Tektronix TekVISAuww.tek.com(Downloads > Software > TekVisa)

MX190000A

Anritsu HighSpeed Serial Data Test Softwa@ainframe MX30000A SQA
Control Software (Versiod.00.® or above). This software is located on the
BERT.

SigTest Application

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

"GOFDGY9<9: D= >JGE 'FL=D !/ GIJHGJO9LA

(For Thunderbolt 3DUTRK
4=JKAGF HAkKAKHAK GJ 9: GN= y<GOFDG
. http://www.activestate.com/activetcl/downloads).
ActiveTcl )
(For hunderbolt 3DUTRK |0 =>=J L G s LAN=1L9L=XK O=: KAL= >0

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-RXA Software

This section provides the procedure for installing, configuring and verifying the operation of the
GREUSBI-RXAsoftware. 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 UpGRLUSB4RXASoftware
Install, launch aml setup the GREIUSBI-RXAsoftwareon a PC or an oscilloscope (where GRL
USB40 6 AK J=>=JJ=< LG 9K 3! GFLJGDD=J .:!' X GJ

1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope wherel (584
RXA is to be usg@ee Sectior?.?2).

2. Downloadthe GREUSB4RXAZIPfile packagefrom the Granite River Labs support site
3. TheZlPfile contains:

a) USBIRxANPatternFilesInstallation00xxxxxxxxSetup.exe ORun this orthe Anritsu
Signal Quality Analyzer to install thest patternsetup files.

b) USBARxXANTestApplication00xxxxxxxxSetup.exe ORun thison the controller PC oscope
to install the GRIUSBI-RXA application

c) USBARXANTestScopeSetupFilesinstallation00xxxxxxxx.exeORun this on the scope to
install the scope setup files.

4. Launch and setip the software as follows:

a) Open theGRLfolder from the Windows Start Menu. Click dBRLOAutomated Test
Solutions within the GRUfolder to launchthe GRIsoftware famework.

G
Q Get Help

&) Google Chrome

. Google Drive

B o

GRL| GRL - Automated Test Solutions

#";: Uninstall
5 ™M R © H

FHGUREL. LAUNCHING RLSOFTWARERAMEWORK

GRLUSB4RXA MOI & User Guide Rev.7.0
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b) Fromthe Application A Rx Test Solutiondrop-down menu, selectAnritsu USB4 Rx Test
If the selection iggrayedout, it means that your license has expired

B Anritsu USB4 Rx Test

Application | Options  License  Windows  Help

Framework Test Selution 3

| Rox Test Solution » ||W|
HGURRE. LAUNCHINGWRITSUJSBI 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:

Annitsu LUSB4 Rx Test - Permanent ~

Hast 1D (For enquiries or license request please send this information):
CgEx06b S TAGYNIHSMZIIPUpODrlk TEKNwze Ir2sCxLY3IKAe+p A

k Tdcslo Wlorb Ze6E+E 3y Kt 7/Nhmg++AAEImiXC TuNcJ5y 3cVin6JDbr Copy to
4qGaAFZ77aBAgAnRz2vte TCRCrBIYy Wb TKRRUbSSUC+AT4s | Clipboard
QMWBQDSuoolSnG YtxGm(TalkJ0 v

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

Activation Key Received:

Activation License File Received: | Browse Activate

Close

FHGURH. INSTALLEBPPLICATION
iii) Activate a License:

[1] If you have an Activation Key, enter it in the box provided, @etectActivate.

GREUSB4RXA MOI & User Guide Rev.7.0
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[2] If you do not have an Activation KeselectCloseto use the software for 10 days free of
charge.

Note: Once the 1{@lay trial times out, you will need to request an Activation Key for future usage on
the same computer or oscilloscogér Demo and Beta Customer License Keys, please request an

Activation Key by contactingupport@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 RXx 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 . ! XXKisirgtheNnStluGienEin F L
USB4ETT_Documentation.pdffrom the ETT package downloat from USBIF.

« USB4 Test Tool > USB4ETT_0.9.5 v O

|:| Name
u—u USB4ElectricalTestTool.exe
ﬂ USB4ElectricalTestToolCLl.exe
@@ USB4ETT_Documentation.pdf
USB-IF License.rtf

For USB4Host Testing:

1 The ETTan be loaded orthe Control PC with th&&REUSB4RXAsoftware. In this case, the Wilder
Tech pController is required. The DUT is controlled usingraUSBType-Cpassivecable from the
Wilder-Tech pController to the USB4 Test Fixture.

For USB4 Device Testing:

1 Upstream Facing Port (UFP) TheETTcan be loaded orthe Control PC with th&REUSB4RXA
software. In this case, the Wildd@rech pController is required. The DUT is controlled usingraUSB
TypeCpassivecable from the WildefTech pController to the USB4 Test Fixture.

! Downstream Facing Port (DFP)! GFF=; L L @= " UBSBIHdstvia hie USBAGypE Eable.
TheETTtools can be loaded othe Control PC with th&sREUSB4RXAsoftware. In this case, the
WilderTech pController is required. The DUT is controlled usingraUSBTypeCpassivecable from
the WilderTech pController to the USB4 Test Fixtui@ke note for the device DUT, if the port under test

AK 9 " GOFKLJ=9E $9; AF? .GJL _"%$. .+ 9 31 E &GKL O,
Port (UFP).
GRLEUSB4RXA MOI & User Guide Rev.7.0

© Granite River Labs 2B2 Versior/.0, Sep205. Updated09.23.205 Pagel7of124


http://www.graniteriverlabs.com/
mailto:support@graniteriverlabs.com
https://www.usb.org/usb4tools

Ul _

graniteriverlabs.com

3.1.2 Launch and Set UpGRLUSB4RXASoftware
3.1.2.1 On the Scope orController PC

1.
2.

Launch GRL Host Application fro8tart Menu "HGRL'HGRLOAutomated Test Solutions.
SelectApplication "HRx Test Solution"HAnritsu USB4 Rx Test.

3. Select theEquipmentSetup ico on the GRAnritsu USB RxXTest Applicationmenu.

Connect theAnritsuMP1900A BERT via LAN to the GRL automation control enabled Scope or
PC.The BERT aniIXB0000Asoftware can be connected using connection string formats
similar to the following examples:
T #02A.%. KAAKHKAK KHAKAKKAAKKKKAAL-1)#23 GJ
T MXB0000AA 2! .' . KAAKHKAK KHAKAKKAARKKKKAAL-1) #2
Note the IP addresses listed above are only examples and should be changed according to the
actual network connection being used.

On the Scope ocontroller 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.

On the Equipment Setup page of the GRhritsu USE RxTest Applicationtype in the address
of each connected instrumenA FL G L @= 3 <<J=KK>X >A=D<A

(Note: If the GRL software is installed onThktronix 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! ."' . §** ey " " t6**AFKLYf>*>*", 120+~
If the GRL software is installed on the PC to control the Scope, type in the Scope IP address, for
=PO9EHD= ®R2168035A KARKL KAA"' omit thé® A 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.G% <*<®Jy=M¥* *91K- . )2# 2.+' 7. f * *

€«

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

2@=F K=D=; L L @=7jDree&ci@toféced®iBstrumbht L GF

2@= DA? @LFAF?3 : N ?) @h€e thie B kas subtdsEfully?edtablisked y
connection with each instrument.

GRLUSB4RXA MOI & User Guide Rev.7.0
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& X ® )

Mame D Address Type Wendaor Lib

Scope |Scope ||TCPIPD::I0cthost::i|| |Osci|lnscnpe | Agilent « || | AgilertScope  ~ || < || =
BERT [BERT | [tcriPo1oz.168.0 | [BERT | |Anitsu ||| Anitsu19008e || 4 || =
ASG [a5G1 ||[192.1680205 | |[BERT | [anisu || [AnisuBet v |[ 4 )| =

FHGURB. GRLSOFTWARENSTRUMENCONNECTIOSETUP
Note: Additional information for connectisgipportedvendoroscilloscope Keysight Tektronixand
Teledyne LeCrQyo the controller P& provided in the Appendix of this document.
3.1.3 Set Up Remote File Server

1. TheGRLRemoteProxyServer.exewill also be installed along with the
USB4ARxANTestScopeSetupFilesinstallatiorDxxxxxxxxx Setup.exe on the Sope. The
GRLRemoteProxyServer.eieinstalledunder ther \GRA%O0 * 0 = EGL = . JMi@&td@yl =J N=J

Local Disk (C:) » GRL » GRLRemoteProxyServer

rary v Share with + Burn MNew folder

-

Mame

% AppFrameWork.dll
| 7] GRLIPAddress )

® | GRLRemoteProxyServer

FHGURED. INSTALLEGGRLBMOTPROXBERVEEXHHLEDIRECTORY

2. Ifthe GRLsoftware isinstalled onthe PC to control the Scopand SigTest is selected as the
test methodto be used (refer SectioB.4), the GRLRemoteProxyServer.exe miisrun onthe
Scope tomovelargewaveform files back tahe controller PC. Th&RL software wilhen
perform postprocessing andanalysis ofthese waveformsisingSigTest.

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

M Controller PC IPaddress 192.168.10(8
1 Scope IRPaddress 192.168.10(85

GRLUSB4RXA MOI & User Guide Rev.7.0
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http://www.graniteriverlabs.com/

@ GiL —
graniteriverlabs.com

Status Log

TCF/IP Server Start
TCP/IP Server started
PortMo: 53320

GRL Remote Proxy Server

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

FGURE. VERIFYPROXYSERVERCONNECTION FEBONTROLLERCANDSCOPE
4. On theGRLUSB4 Rx Test ApplicatipponfigureL @Remigte File Server IP Addrésnd

X0=EGL = $PArDNamberd INSJOQOE=L=JK GFp@geto!nﬁtEhxh@? MJ 9L £
network settings of the GRL Remote Proxy Server as shown in the example below

. SigTest Version: 05 - Set Default
- SigtestPath: C:\USB4Sigtest
.. Sigtest Max Thread Court: 1
.. Remote File Server IP Address: 192.162.100.35 l
. Remote File Server Port Number: 53320
= Case 2, Tj and Eye Height Calibration .

FGURE. CONFIGURERIREMOTEPROXYSERVERIETWORISETTINGS O RLSOFTWARE

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

GRLUSB4RXA MOI & User Guide Rev.7.0
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4  Receiver Calibration Setups

The following sections show the setup connection diagrams for theritsu MP1900BERT
Calibration. The fixtures and channels used for USBompliance testing are available from the
USBIF

4.1 Connection Setup for Anritsu MP1900ABERTGenerator Set

Figure9 shows the connection setup between each module of the Anritsu BIRYIA BERT
Generator Set.

MUlSlDDDAfB G) A @ TR
®® G) @ @ @ ® 9® G’t@ ®®® @9@&@0
MU1815008B 0.3m - J1624A
¥~ TR ]
@Ojeoj @O_f QOQQME)@ QO,H.M W.M,EW@S ’f i
® @O%q@ [
0.3m-J1624A
Y. : ~ “3 A A ry _, -._‘
ﬁ ma@gi@‘@f)i A —
MU195050A Short semirigid cablesJ1746A
e Wy e [
= cnap A

FGURE. CONNECTIORETUP FORMP1900BERTEGENERATOSETMODULES
Connection Steps:

1. Using theJ1624ASMASMA(0.3m) cableconnectthe Clock Output of the MU181000A/B
Synthesizer to the Ext Clock Input of the MU18150@&r Modulator.

2. Using the J1624SMASMA(0.3m) cable, connect the Jittexd Clock Output of the MU181500B

Jitter Modulatorto the Ext Clock Input of thi1U195/6020APulse Pattern Generator.

3. Usingthe J1746AK-K skew matched pair short semirigid calhleonnect theMU1936020AData
Outputsto the MU195B0AData Inputs.

GRLUSB4RXA MOI & User Guide Rev.7.0
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4.2 Connection Setupfor2 . k XX Vy Cafibkation k Y

Figure10shows thecalibration setup diagramfo2 . k XX y 2 =KL . GABUMPIOORX MKAF
# 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.

Anritsu MP1900A Oscilloscope
OO0
=18 ofefele)
MU195/6020A L] ‘ ]
MU795050A [
—

Less than Tm SMA Cable

FGURELQ. SETUP FOR . {CAKEL) CALIBRATION
Connection Step:

Using the MP200ABERT setup connections (Sectidnl), connect theMU195G0Adata outputs
through DCblocksto Channels 1 and 3 on the scopsingphase matched KK coaxial cables

4.3 Connection Setup for TP3(Case 2 Calibration

Figurelland Figurel2showthe calibration setup diagransfor TP3 (Test Point 3)aingthe
AnritsuMP200A BERTTP3 (Case 2§ aphysical test point that will affect the eye opening due to
the sum of a fixed channel length (representing the fixed I1SI on the transmitter side of a host or
device) and a physical USB TyaPassiveCable.

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

For USB4 Gen3 speed (20Gb/sYbunderbolt 3 @mpatible Ger8 speed 0.625Gb/s), the total
Insertion Loss is16~-17dBat 10GHz, which usesliM USB Typ&passivecable.

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< ¢ f©E”

GRLUSB4RXA MOI & User Guide Rev.7.0
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® -\ SMA Cable

Anritsu MP1900A Control PC Oscilloscope (At least 21+GHz bandwidth)

lelelele)
QO OO

&

P I e I 1
1 a a 2 ea. DC Block USB Type-C 2.5m 1
1 Passive cable 1
' RxTP3 Calibration '
I ) . USB4 Test Fixture !
| 1
| 1
| 1
I 1
|

T O O O

Insertion Loss -17.5~-18.5 dB @ 5GHz \

HGURELL SETUP FORP3(CASE2) CALIBRATION ATIOGOR10.3125G
Connection Step:

1. Continuing from the MPaK K #02 2. kX V! 9 ISectiondl),diséobnact J 9 L AGF
the MU195050A data outputs from the scope channels.

2. Connectthe MU195050A data outputtirough DC blockso the ISItolerance fixture(for
10Gb/s 0r10.3125Gb/sand then to thecalibration fixture with a 25M USB Typ&€passive
cable, and then to Channels 1 and 3 on the scope

GREUSB4RXA MOI & User Guide Rev.7.0
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® -\ SMACable

Anritsu MP1900A Control PC Oscilloscope (At least 21+GHz bandwidth)

olo)eole;
olejele

=L

USB Type-C Tm
Passive cable

1
1

Rx TP3 Calibration .
USB4 Test Fixture |

1

L

1

Insertion Loss -16~-17 dB @ 10GHz \

FGUREL2. SETUP FORP3(CasE2) CALIBRATION A20GOR20.625G
Connection Steps:

1. ' GFLAFMAF? >JGE L@= +. kKHKK Sectiof4.1? diseoriect ! 9 K= ¢
the MU195050A data outputs from the scope channels.

2. Connectthe MU195050A data outputtirough DC blocks to théSl tolerance fixture (for
20Gb/s or R.625Gb/9 and then to the calibration fixture with &M USB Typ€ passive cable,
and then to Channels 1 and 3 on the scope

GRLUSB4RXA MOI & User Guide Rev.7.0
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5 Calibrating Using GRLEUSB4-RXA Software

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

Selectﬂ from the software menu to accesthe Conditions page.

In 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  lane Data Rate SJ Frequency

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

Case 2

FGUREL4. SELECTTESTPOINT

GRLUSB4RXA MOI & User Guide Rev.7.0
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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  SJ Frequency

“Thiz tab is for test only and not applicable to
PortA LD calibrations

PortA L1
PortB LO
PortB L1
[] PorC LD
[ PorC L1
[] PortD LO
[] PortD L1

FRGURELS. SELECDUTPORT ANRANEUNDERTEST

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  SJ Frequency

10Gh/s

20 Gb/s

10.3125 Gb/s (TET3 Compatible)
20,625 Gb/s (TET3 Compatible)

HGURELG. SELECDATARATE
4. Select the SJ Frequency.

toff]e xe-p» -8

Test Point Lame  Data Rate  SJ Frequency

5J1: 1 MHz
5J2: 2 MHz
5J3: 10 MHz
5.4: 50 MHz
5J5: 100 MHz

HGUREL7. SELECSJFREQUENCY

GRLUSB4RXA MOI & User Guide Rev.7.0
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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-RXA software automatically runs the selected calibration when initiated. See
Section5.60n running the calibration.

EI---|:_|(> All Tests

=@ € Calibrations
----- B ¢ Optimized Pre-set Look Up
----- B < Inital Eve Height Calibration
----- @ ¢ ACCM Calibration
----- B ¢ Random Jitter Calibration
----- B ¢ Pericdic Jitter Calibration
=- @€ Casel. Tj and Eye Height Calibration
----- B ¢ Case 1, Total Jitter Calibration
----- B¢ case. Eve Height Calibration
=-E € Casel, Frequency Variations Training Calibration
----- B¢ Case 1. Initial Frequency Variation Calibration
----- B¢ Ccase, Frequency Overshoot Calibration
----- B ¢ Case 1. Delta Frequency 200nS Calibration
----- B ¢ Case 1, Delta Frequency 1000nS Calibration
----- B4 Casze1, Frequency Variation Final Check
=-E ¢ Case?2, Tj and Eye Height Calibration
----- B¢ case2 Eve Height Calibration
----- B ¢ Case 2. Eye Width Calibration
----- B ¢ Case2. Eye Calibration Final Check
=- B¢ Case?, Frequency Variations Training Calibration
----- B ¢ Case 2 Initial Frequency Variation Calibration
----- B¢ case2 Frequency Overshoot Calibration
----- B¢ Casze 2 Delta Frequency 200nS Calibration
----- B ¢ Case 2 Delta Frequency 1000nS Calibration
----- B¢ case2 Frequency Variation 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
USB4RXAsoftware.

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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o Al Tests - Set Default
... PG Delay: Auto v
.. Overwrite PG Delay: False v
.. PG Delay Value 0
.. ACCM Channel: Ecth “
.. Manual ACCM: False -
Custom Preset Table: False -
.. Enable Test Characterization Mode: False [
.. EQ DC Gain 20G: Default e
.. EQ DC Gain 10G: Default e
.. BERT Clock Rate: Half Bate e
.. Enable Eye Verify: False "
.. MP1500 Cable For Data Output: 0.4m ~
=" Calibrations
.. Tek Scope Channel+ Skewips): 0
.. Tek Scope Channel- Skew(ps): 0
-

FHGUREL9. CONFIGUREALIBRATION ESTPARAMETERS

TABLEA. CALIBRATION ESTPARAMETER3ESCRIPTION

Parameter Description

PG Delay Sd input Data and Clock delay of theulse Pattern Generator (PPG) if
usedA % ML G3 AK MK M8abubEDnIyLif @u are uié thak
the PPG does not require any calibration.

Overwrite PG Delay K$9DK=3 AK MKM9DDQ L @= ; 9K=willneed
to provide a value inhe . % " =D Jigd. 4 9 DM=3

PG Delay Value "> L@= %-N=JOJAL= . % " =tiz®Dedyvaluesi= [
the PPG.

ACCM Channel SelectiBoth3or single channel (splitter required) ate ACCommon
Mode (ACCMjourceif used

Manual ACCM 1=L LG niaRuallylseBtheAOEM sourcerkx $ 9 DKapply L G
calibrated valuesfrom ACCM calibration.

Custom Preset Table Set toxTrue3to use the list of usedefined measurement preset values fg
calibration.

Enable Test Set toxTrue3to run eye diagram tests to determine worstase margins.

Characterization Mode

EQ DC Gain (20G & 10G) | Selectthe DCGain setting index for the 10G and 20G TP3_EQ systems.

BERT Clock Rate Select the BERT clock to operate at fullHpgtte or at half bitrate for
testing forward clocked devices.
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Enable Eye Verify

1=L LG %2JM=3 LG =F9: D= L@= =0Q=
l 9K= Kk 9F< ! 9K= KA 2@AK OADD <AK
y- HLAGF9DY3 K=D=; LAGF A5folm@re detaisK

MP1900 Cable For Data
Output

Select the length of the cable pair that is used to connect to the MP190
BERT MU195050A data outputs.

Calibrations

Tek Scope Channel+ &
Channel Skew

If the Tektronix ATl based Scope is to be used for measurements, ente
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

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

Rj Sampling Method

Select the methodo beused 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®@= LN
procedure when measuring eye width.

Align Eye Mask Delay 1=L LG %2JM=3 LG H=J>GJE 9DA?FES
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 (
vendor specific method (Keysight, Tektronix or Teledyne LeCroy Scope
measurement tools).

Note: The vendor specific method option will eventually be obsolete an
replacedwith SigTesinstead
, GL=* 1=D=; LAF? (-L@=J+ OADD =F¢9
option under the Case 2, TJ and Eye Height Calibration g8agJ.able3.
SupportedCalibration

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

SigTest Version

Enter the Version number of the SigTest signal quality test to be run
during calibration to ensure waveform compliance. Make sure that the
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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.

SigTest Max Thread Count

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

Remote File Server IP
Address

Enter the IP address for theRL Remote Proxy Serv&ee Sectiol.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.

Case 2, TJ and Eye Height Calibration

Prompt If Final Eye Result
Not Match

%2JM=3 AK MKM9DDQ L@= ; 9K=A 1=L
by the GRL software if the final eye does not meet compliance for the T
and Eye Height calibration.

Enable DeEmbedding

Set toxxTrue3to de-embed cable while calibrating.

Cable DeEmbedding File

Define the cable transfer function filépplicable only wheh @Enahle
DeEmbedding >ifsetboJrue.

The GRL-USB4-RXA software supports SigTest v0.99, which allows-de
embedding using S4P filedlote if you specify a SigTest version above
v0.99(in the s&igTest Version3field), the GRL software will no longer apply
tf4or flt deeembedding files on the scope. Insteagou must place the
corresponding4P de-embedding file on the control PC and enter the ful
path and file name in theiCable D&mbedding Fil&field. Example as
follows:

. Calibration method: Sigtest

( Sig Test Version: 10 )

SigtestPath:

<

EUSBE4 v2.0MSigtest’\USBE4 Sigtest_1.0
Sigtest Max Thread Count: i

Remote File Server IP Address: 127.0.0.1

Remote File Server Port Number: 51320

= Case 2, Tj and Eye Height Calibration

. Prompt ¥ Final Eye Result Mot Match: True -

)

True

W Coble DeEmbedding Fie: E-\USB4\CABLEOZ S4F

[ Enable DeEmbedding:

. Hix | ests

Rx Tests

Perform Link Training

Select the option to run or disable link training for Rx test.
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BER Automation

Select the methodo beused to run Rx BER tests.

Save BERT Setup Only

$9DK=3 AK MKNMIDBiQoua®@sure;thatkeuAnlywant
to save the BERT test setup in the Rx test.

Prompt Before Link
Training

$9DK=3 AK MKIMSD@BiQouwwantto bepiompled fdrier
to start running link training.

Link Training Prompt /
Reset Frequency

Select the option to allow prompt for link training or frequency reset to
occur all the time or just once.

Skip DUT Reset

¥$9DK=3 AK MKiwaDaiQouwant toreset ithe BUT When
performing tests

Script Version

N=JKAGF
JAHL

G> L@= 2=F*AJ
YRK#22YyNKAHAKY3 (

1=D=; L L@=
#22 L=KL Kj;

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 @=,K&l; JAH
the DUT has additional rimer.
ETT Test Port Mapping Ifthe ETTtest scriptisK =D=; L=< AF L @=,spedify theA H

test connector lanes to/alidate 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.

Set Swap Lane with ETT

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

ETT DUT Type Config

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

Test Lane 1 as LaneO

XK$9DK=3 AK MKMTDdEQenab@+ane 19tKbe festet as
Lane 0

Preset Negotiation
Interval(s)

Set the time interval in seconds between preset negotiations.

Ridge

Ifthe Tenliratest scriptisK =D=; L=< AF
number of portsto betested for the ridge DUT.

L @=,sellett;thd A

DUT Chipset (When Using
Tenlira Only)

AF L @=,setettthd A
DHAF= O0A<?2-5

Ifthe Tenlira test scriptisK = D=; L =<
2AL9F O0A<?= %2083 GJ

Remote/Local Working
Directory

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

Remote IP Address

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

Remote Port Number

Enter the port number of the remote host of the test script.

Remote Script

Enter the name of the remote test script.
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Remote Script Arguments

Set the arguments for executing the remote test script.

Run Post Test Script

Select the option to run the remote test script in the petdst stage.

Post Test Remote Script

Enter the name of the remote test script for petdst.

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
loopback.

Maximum Error

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

Prompt When BER
Overflow

K$9DK=3 AK MKtwaDaiQouwan tobe prénmptld ifl =
there is buffer overflow during BER testing

Case 1 Preset Mapping

1=D=;L % ; LAN=3 GJ . 9KOKKAN =3 KE9Lh

Load User Calibration Data

X$9DK=3 AK MKMIDEBiQouwa torecllldre Ase & =
saved calibratedsetup in the Rx test.

Run ETT with Semaphore

Wrue3 AK MKM9 DIDGQ 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 @§oDdoshdd waAt totheck if the
test lane is proper prior to running tests

Skip Second Trial BER Test

Wals8 AK MKM9DIDG bk @poliwaBtiobypassitive second
trial attempt for BER testing

Frequency Variation Test
Trials

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

Frequency Variation Test
with SSC Profile

Wrue3 AK MKM9DIDG bk @SICHEnE subported by the
DUT when running the Rx signal frequency variations training test

Use Calibrated SSC Profile

wWrue3 AK MKM9 DIDG bk @9oD Hoonk wakt 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 searc
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.

GREUSB4RXA MOI & User Guide

© Granite River Labs 292

Rev.7.0

Versior/.0, Sep205. Updated09.23.205 Page330f124


http://www.graniteriverlabs.com/

Ul _

graniteriverlabs.com

Quick Margin Search Scan | Set to s@rrue3to 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 valu
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 be used based on the CTLE model to measurg
eye heights for TP3_EQ tests.

10G & 20GJser Defined > % 3K=J " =>Athesk23 kA K 2K HRId, sdectik® AAFR

CTLE Gain optimized CTLE Gain setting index for the 10G and 20G TP3_EQ syste

Enable LRD Cable Test Wals8 AK MKM9 DIDG bk @ybhivatkopefform time
domain cable output eye tests to determine the output eye mask for
passive cables and USB4 Linear-Bever (LRD) active cables

Note: This will display the LRD Cable sed¢ctionon the leftpanelof the
GRL software window.

Test Flow Select the postprocessing method for the LRD cable test either to captu
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 Calibration Targetpage.Theuser 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.

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

Case 1, Initial Frequency Variation Calibration  Case 1, Frequency Overshoot Calibration Case 1, Delta Frequency 200n5 Calibration Case 1, Delta Frequency 1000nS Calibration
Case 2, Eye Height Calibration Case 2, Eye Width Calibration Case 2, Initial Frequency Variation Calibration  Case 2, Frequency Overshoot Calibration
Case 2, Delta Frequency 200nS Calibration  Case 2, Delta Frequency 1000n5 Calibration

S5C Offset Calibration  Initial Eye Height Calibration ACCM Calibration  Random Jitter Calibration  Periodic Jitter Calibration  Case 1, Total Jiter Calibration Case 1, Eye Height Calibration

Initial Cal 0.15 W
Target Value: 100 ml
Min Limit: 95 ml
Man Limit: 105 ml
FID Control 01

HGURE20. 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 i 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.
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Connection Diagram - m}
Anritsu MP1900 Oscilloscope
: ©
u lolelele]
OOOO0O
| ]
f L]
i

2 ea. DC Block

Less than 1Tm SMA Cable

Instruction:

Please setup Lane0 to test Case 1 by following instructions below:

(1) Using the SMA-SMA short cable connect MP1300A Synthesizer MU181000A clock output to MU181500B Jitter Modulator Ext clock input.

(2) Using the SMA-SMA short cables connect MU181500B Jitter Modulator jittered clock output to MU135020A PPG Ext clock input.
(3) Using K-K skew matched pair short semirigid cable connect MU195020A data output to MU195050A data input.
(4) Connect MU195050A to Channel1 and Channel3 of Scope through DC blockers.

OK Cancel

FRGURER2. CONNECTIOSETUPDIAGRANDIALOGEXAMPLE

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 thosealibration only. See Sectiory.2
Delete Test Resultdor details.

5.7 Verify Eye Diagram from Calibration

To ensurethat the calibrated stressedsignalmeets the CTS eye requiremenpsior to testing,
selectto runthe Eye Diagram Verificatian

Note that the # Q=

" A9 ? J 9 EeledtionlisttandeefableifBdggied using the

Configurations pageLEnableEyeVerify parameter(refer toFigure24on the next page)

On the test selection pagecsoll down toaccesshe Eye Diagram Verificatioselections.Select
the check boxesf the eye diagram verification for Caseahd Case 20 berun.

- Al Tests

---|:|{> Calibrations

BH“C’ Eve Diagram Verification (Optaonal)

H{) Casel, Eye Dhagram Verification (Optional)
.. € Case2, Eye Diagram Verification (Opticnal)

RGURR3. SELECTTORUNEYEDIAGRAMWERIFICATIORORCASEL ANDCASE2
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[J4 Case 1, Eye Height Calibration
2 ¥ Casel, Frequency Variations Training Calibration (=3 Al Tests
----- [ case 1, Initial Frequency Variation Calibration PG Delay: e
----- D¢ casen, Frequency Overshoot Calibration o v
----- [ Case 1, Delta Frequency 200nS Calibration Ovenwrite PG Delay: False ~
----- [ Case 1, Delta Frequency 1000nS Calibration PG Delay Valus: 0
----- % Case1, Frequency Variation Final Check
=[] € Case 2, Tj and Eye Height Calibration ACCM Channel: Both o
----- [J4 Case 2, Eye Height Calibration
----- (4 Case 2. Eye Width Calibration Manual ACCH: False ~
----- [J 4 Case2, Eye Calibration Final Check Custom Preset Table: False »
- Case2, Frequency Variations Training Calibration
----- [J4€ Case 2 Initial Frequency Variation Calibration Enable Test Characterization Mode: False ~
----- ¥ Case2, Frequency Overshoot Calibration EQ DC Gain 20G: Defautt o
----- [J4 Case 2, Delta Frequency 200nS Calibration
----- [J4 Case 2 Delta Frequency 1000nS Calibration EQ DC Gain 10G: Default s
----- [ 4+ Case 2 Frequency Variation Final Check BERT Clock Rate:
¢ Eye Diagram Verification (Optional) Hatt Bate =
O @ casel, Eye Diagram Verification (Optional) < v] ]
O @ case2, Eye Diagram Verification (Optional)
E|l_.|V Hx lests 0.4m ~
: [:]0 4.3 Receiver BER Tests = Calibrations
209 Case1 _
. L.[J4 43.1-Case 1: BER at TP3 (10 Gbls) Tek Scope Channel+ Skew(ps) 0
=] [:] © Case2 Tek Scope Channel- Skew(ps): 0
~-[J€ 432-Case 2. BER at TP3 (10 Gbls)
[:] € 45 Receiver Signal Frequency Variation Training Test Rj Banduwidth: Narmow ~
E‘ Dg E'fse 1 Fit Rj From Calibration: True -
Ri Samnlinn Method- e
HGURR24. ENABLEEYEDIAGRAMWERIFICATIOSELECTION
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6 Compliance Testing Using GRL-USB4-RXA $ftware

After calibration hascompleted successfullyreceiverBER (Bit Error Ratepmpliance and
optional margin testing can then be performed on the device under test (DUTeGREUSBI-RXA
software 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 GRIUSB4RXA
softwareto search for Sand amplitudemargins.

The user can also perform LRDbta tests ifenabledfrom the Configurations page (Sectidh4).

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
MP1900A BERTest 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 {sing USB4Microcontroller Method)

Figure25K @GOK L @= 31 K @GKL[<=NA; = "32 L=KL K=LMH
the USB4microcontroller method and the MP1900A BERT. The calibrated stressed signal is

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

crosstalk signalsThe microcontrolleris used to diregly control the DUTby executing

microcontroller test scripts.

Anritsu MP1900A Control PC

Ethernet Cable

= | SRS -
s

@ = ®
Z—
2 ea. DC Block USBA4 TP’
Test Fixture
3
) prssive
,‘ O
/ AcTvE
/= DUT
/
¥ » USB Type-C Passive Cable
Low Speed £ w
Fixture z g -
USB Type ctiv able

PA|
USB4 Micro- 1eAl
Controller

USB Type-A to Type-B Cable

FAGURE25. RXBERTESTSETUP AR . (USNNGUSBAVICROCONTROLLER
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Connection Steps:

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

2. Using the MP300A BERT TR ase 1) calibration setup (Secti@h2), disconnect the
MU195050A data outputisom the scope channels.

Connect theMU195050A data outputhirough DC blockso the test fixture.

Connect the controller PC to the MP1900A BERT using an Ethernet cable.

Connect theUSB4microcontroller to power supply and to the controller PC.

Attachalow speed fixture to the microcontrolleland then @nnectUSB TypeCpassive and
active cables 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)

Figure26 shows the USB4 host/device DUT test setup diagram for TP3 (Test Point 3, Case 2) at 10G
using theUSB4microcontroller method and the MPAQ0OA BERTLhe 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.

@ -\ SMA Cable

Anritsu MP1900A Control PC

_ Ethernet Cable

B . USB Type-A to Type-B Cable

USB Type-C 2.5m
Passive cable

N
- o

ISI Tolerance Fixture

HGURR6. SETUP FORP3RXBERTEST ATLTOGOR10.3125QUSINGUSBAVICROCONTROLLER
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Connection Steps:

1. Using the MPQ00A BERT TP3 (Case 2) calibration setup (Sedti®ndisconnect the
calibration fixture that connects to the scope.

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

Connect theUSB4microcontroller to power supply and to the controller PC.
Attach the microcontroller to thdSI tolerancefixture.

Run the microcontroller test scripts toontrol the DUT

ok wbd

Figure27shows the USB4 host/device DUT test setup diagram for TP3 (Test Point 3, Case 2) at 20G
using theUSB4microcontroller method and the MPA0OA BERTIhe 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.

® -\ SMA Cable

Anritsu MP1900A Control PC

) . USB Type-A to Type-B Cable

USB Type-C Tm
Passive cable

ISI Tolerance Fixture

R
(=)
&
=
<
@
v
pus |

RGURR7. SETUP FORP3RXBERTEST AROGOR20.625QUSINGUSBAMICROCONTROLLER
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Connection Steps:

1.

a bk~ N

Using the MP300A BERT TP3 (Case 2) calibration seggx(ion4.3), 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 controller PC.

Attach the microcontroller to the ISI 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.

Select the checkbox to run tests in compliance mode for the DUT in order to meet USB4 CTS
compliance.

Test Mode DUT Configuration  Test Fisture

@ Compliance Mode

FRGURR8. SELECTTESTMODE

6.3 Select DUT Type

Select @ from the software menu to accesthe Setup Configuratiorpage.
Select a USB4 Hodbeviceor Captive Devicéo be tested.

Test Mode DUT Configuration  Test Fisture

DUT Type: Host e

Device
Captive Device

RGURR9. SELECDUTTYPE

GRLUSB4RXA MOI & User Guide Rev.7.0
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6.4 Select Test Fixture Type

Select

o

from the software menu to accesthe Setup Configuratiorpage.

Select either a SMP or SMA test fixture to be used for testing.

Test Mode DUT Configuration  Test Fixture

Test Fisture Type : [SMA] -

SMP

HGURE30. SELECTTESTHXTURH YPE

graniteriverlabs.com

GRLUSB4RXA MOI & User Guide
© Granite River Labs 202 Version/.0, Sep20%5. Updatedd9.23.205

Rev.7.0
Page42o0f124


http://www.graniteriverlabs.com/

U —

graniteriverlabs.com

6.5 SelectDUT RxTests

On the test selection page,ekelect all Calibratiorselectionsas they were completed in the
previous section. Scroll down taccesshe Rx Testselections Select thecheck boxesf the
respective testgo berun.

=2-J€ RxTests
204 4.3 Receiver BER Tests
B|:|0 Case 1
04 431-Case 1: BER at TP3' (10 Gbls)
¢ L[4 431-Case 1: BER at TP3' (20 Gbls)
B- 0@ Ccase2
(]9 4.32-Case 2: BER at TP3 (10 Gbls)
t.J4 4.32-Case 2: BER at TP3 (20 Gbis)
=) 4> 4.5 Receiver Signal Frequency Variation Training Test
E|:|(> Case 1
: ----- ()4 4.5.1- Signal Frequency Variations Training (10 Gb/s)
i i [J4> 451 - Signal Frequency Variations Training (20 Gb/s)
B-0€ casez
----- O 451- Signal Frequency Variations Training (10 Gb/s)
i O 451- Signal Frequency Variations Training (20 Gb/s)
=g 2 Margin Search Tests (Optional)
E||:|(> Sj Margin Search Tests
: E||:|(> Case 1
P L€ Case: 5j Margin Search Test (10 Gb/s) - Informative
P L€ Case: 5j Margin Search Test (20 Gb/s) - Informative
: E||:|(> Case 2
()¢ Case2: 5j Margin Search Test (10 Gb/s) - Informative
i ] Case 2: 5j Margin Search Test (20 Gb/z) - Informative
E||:|‘:> Amplitude Margin Search Tests
-4 Case 1
4 Case 1: Amplitude Maragin Search Test (10 Gb/s) - Informative
L4 Case: Amplitude Margin Search Test (20 Gb/s) - Informative
E||:|(> Case 2
|:|(> Case 2: Amplitude Margin Search Test (10 Gb/s) - Informative
w[J¥ Case2: Amplitude Margin Search Test (20 Gb/s) - Informative

FGURB1 SELECDUTRXTESTS TO BRUN

6.5.1 RxTest Group

Selectthe main Rx Tests checkbaa perform all USBI Rx testdor the DUT supported by th&RL
softwarewith parameters from the calibration steps

TABLES. SUPPORTEBRXTESS

Rx Test Description

Receiver BERests Runs alBERcompliancetestsasrequired by the USB! Specs

Receiver Signal Frequency | Appliestransmitter frequency variatiors during link trainingbefore
Variation Training Tests obtaining steadystate.

Sj Margin Search Tests Runs Optional tests to search fod®argin (for information purpose only)

Amplitude Margin Search Runs Optional tests to search for Amplitude Margin (for information
Tests purpose only)

GRLUSB4RXA MOI & User Guide Rev.7.0
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6.6 SelectLRD CableTests

, GL=A ' > L@= X%#F9:

graniteriverlabs.com

D= =0" L G%okixhk B@fKratiGns phgela® E=L = J

shown below,the LRD Cable tests will be displayed the test selection page

Maximum Margin Test Emor:

Maximum Steps:

10G Margin Test Duration:
200G Margin Test Durationi(s):
Short Margin Test Duration:

Quick Margin Search Scan:

Margin Limit Line:

Marginal Eye Diagram

Final Eye Preset:

CTLE DC Gain:

10G User Defined CTLE Gain:

20G User Defined CTLE Gain:

LRD Cable Tests

Enable LRD Cable Test:

Test Flow:

Acquire and Process Waveform

0
20
400
200
10
False ~
Specs w

Calibrated Preset
|Uze Calibration Result
£ L¥)

£ Lo

HGURE32. ENABLELRDCABLETESTPARAMETERONFIGURATND
On the test selection pagecsoll down toaccesshe LRD Cabl&est selections.Select thecheck

boxesof the respective testso berun.

GREUSB4RXA MOI & User Guide
© Granite River Labs 292

Versior/.0, Sep205. Updated09.23.205

Rev.7.0
Paged44of124


http://www.graniteriverlabs.com/

@ GiL —
graniteriverlabs.com

=@ © LRD Cable Tests
- B¢ Time Domain Cable Cutput Eye Test
Eln 4> Passive Cable Test

----- B ¢ Preset 0 Passive Cable Eye Test
----- @ ¢ Preset 1 Passive Cable Eye Test
----- B ¢ Preset 2 Passive Cable Eye Test
----- @ ¢ Preset 3 Passive Cable Eye Test
----- B ¢ Preset 4 Passive Cable Eye Test
----- B ¢ Preset5 Passive Cable Eve Test
----- B ¢ Preset 6 Passive Cable Eye Test
----- B ¢ Preset 7 Passive Cable Eye Test
----- B ¢ Preset 8 Passive Cable Eye Test
----- B ¢ Preset 3 Passive Cable Eye Test
----- B ¢ Preset 10 Passive Cable Eye Test
----- B ¢ Preset 11 Passive Cable Eye Test
----- 8 ¢ Preset 12 Passive Cable Eye Test
----- B ¢ Preset 13 Passive Cable Eye Test
----- B ¢ Preset 14 Passive Cable Eye Test
----- B ¢ Preset 15 Passive Cable Eye Test
=8 € LRD Cable Eye Test
----- B ¢ Preset0 LRD Cable Eye Test
----- @ < Preset 1 LRD Cable Eye Test
----- B ¢ Preset2 LRD Cable Eye Test
----- B ¢ Preset 3 LRD Cable Eye Test
----- B8 ¢ Preset4 LRD Cable Eye Test
----- B ¢ Preset5 LRD Cable Eye Test
----- B ¢ Preset6 LRD Cable Eye Test
----- B ¢ Preset 7 LRD Cable Eye Test
----- @ ¢ Preset 8 LRD Cable Eye Test
----- B ¢ Preset 3 LRD Cable Eye Test
----- B ¢ Preset 10 LRD Cable Eye Test
----- B ¢ Preset 11 LRD Cable Eye Test
----- 8 ¢ Preset 12 LRD Cable Eye Test
----- B ¢ Preset 13 LRD Cable Eye Test
----- @ ¢ Preset 14 LRD Cable Eye Test
----- B ¢ Preset 15 LRD Cable Eye Test
----- 8 ¢ Time Domain Cable Output Eye Test Result

FGURE3. SELECT.RDCABLETESTS TO BRUN

6.6.1 LRD CableTest Group

Selectthe mainLRD Cabl@ests checkboxo performtime domain cable output eye tests
supported by theGRL softwareThis allowsyou to perform time domain cable output eye tests to
determine the output eye mask for passive cables and USB4 LineadiReer (LRD) active cables.

TABLEG. SUPPORTERLRDCABLETESS

Rx Test Description

Passive Cable Test Runstime domain cable output eye tests to determine the output
eye mask for passive cables

LRD Cable Eye Tests Runstime domain cable output eye tests to determine the output
eye mask fotJSB4 Linear RBriver (LRD) active cables

GRLUSB4RXA MOI & User Guide Rev.7.0
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6.7 Set UpUSB4Microcontroller Environment
B

The fields for setting uphe USB4microcontroller environment areasshown below:

Select from the software menu to accesthe Configurations page.

( BER Automation: uCortroller » )

Save BERT Setup Only:

False A

Prompt Before Link Training: False w

Link: Training Prompt/Reset Frequency: Once -

Skip DUT Reset: False V

SCI'iD‘t Wersion: ETTiv11 2} "
DUT Platform: Other

DUT with Retimer: True "

ETT Test Port Mapping: 1357

TxFFE Swap Detection: Mone o

Set Swap Lane with ETT: Mone "

ETT DUT Type Config: Al

Test Lane1 as Lane(: False "

Preset Negotiation Intervalis): 05

Ridae: i

DUT Chipset (When Using Tenlira Only): TR

( RemoteLocal Working Directory: CuController '

FGURE34. SETUP FORISBAMICROCONTROLLERVIRONMENT

To set upthe software to callthe microcontroller script fromacontroller PC:
1. SettheBER AutomationfieldL G s M! GFLJ GDD=J 3 A

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

GREUSB4RXA MOI & User Guide Rev.7.0
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6.8 SetUp' F L FeDDi&Environment

Select

from the software menu to accesthe Configurations page.

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

[ BER Automation: Terlira v ]

. Save BERT Setup Only: False -

. Prompt Before Link Training: False -

. Link Training Prompt/Reset Frequency: Once v
. Skip DUT Reset: False w

( Seript Version: ver 0.8.5 and Above v )

. DUT Platform: Other V

. DUT with Re-timer: True

. ETT Test Port Mapping: 1357

. TxFFE Swap Detection: None -

. Set Swap Lane with ETT: T

. ETT DUT Type Config: Al o

. Test Lanel as Lanel: False v

. Preset Negotiation Interval(z): 05
.| Ridge: 1 v )
| DUT Chipset (When Using Tenlira Cnly): TR v
.| Remaote/Local Working Directory: C\Tenlirat

.| Remote IP Address: 192 168.0.2

| Remote Port Number: 53357
- Remate Script: python EmorDetector py

RGURE35. SETUP FORENLIRAENVIRONMENT

To set upthe software to callthe TenLira script fromaremote host:

1.

a & DN

6.
7.

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

Setthe Remote/Local Working Directory field to the path where the TenLira script is installed
in the host PC.

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

Enter the name of th&kemote Scriptto be used.

GRLUSB4RXA MOI & User Guide Rev.7.0
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6.9 SetUp USB4 ETT Environment
B

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

Select

from the software menu to accesthe Configurations page.

( BER Automation: uController w ]
Save BERT Setup Only: False I
Prompt Before Link Training: False "
Link Training Prompt/Reset Frequency: Once w
Skip DUT Reset: False v
. || Script Version: ETTi1.12) w A
DUT Platfom: Tiger Lake w
DUT with Retimer: True ~
ETT Test Port Mapping: 1357
. || ToFFE Swap Detection: Mone »
Set Swap Lane with ETT: Router ~r
‘E'I_I' DUT Type Corfig: Al ~ ’
. Test Lane1 as Lanel: False v
Preset MNegotiation Intervalis): 05
Ridge: 1
DUT Chipset (When Using Tenlira Only): TR
Remote//Local Working Directory: C:\JSB4 Blectrical'uContraller
Remote IP Address: 192.168.0.2
Remate Port Number: 53357
Remate Script: USB4_Host_Rx_10G the

HGURE36. SETUP FOERT TENVIRONMENT
To set up the software to call thET Tscript from a remote host:
1. Set theBER Automation> A = Du€ontrolier35a
Select theETTScript Versionto be used.
Selectthe DUT Platform assupported by the DUT
Selectk 2 J M= 3 A BUTIwEh Retthner. L @=
Specifythe test connector lane®f the DUTo validatefor ETT Test Port Mapping

o bk 0N
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6. To perform lane switching for the DUBelect the router and/or retimer setupin the Set Swap
Lane with ETTfield.

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

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

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

6.10 RunDUT RxXTests

Select ' from the software menuo access the Run Tests page. Select the Run Om®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 If Result Exists

RGURB7. RUNTESTS
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7  Test Results and ReportdJsing GRLEUSBY-RXASoftware

TheReport E1 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 tBelete 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
[_] Generate report

No Test Name Result Limiis Va . ;

1 S5C Offset Calibration | epass VA Ny {G_] Delete

2 Initial Eye Height Calibration | pass [T N

3 Initial Eye Height Calibration | pass [ NA = {@_] Delete Al

4 Initial Eye Height Calibration R A N~

5 Initial Eye Height Calibration B A N

& Optimized Pre-set Look Up | pass [ M

7 Optimized Pre-set Look Up [ Pass WA Ne

8 Optimized Pre-set Look Up | pass WY N

] Optimized Pre-set Look Up | pass [ M

10 ACCM Calibration [ Pass I Ny

11 ACCM Calibration | rass WA Ns

12 ACCM Calibration | pass [ M

13 ACCM Calibration [ Pass Y Ny

14 Random Jitter Calibration =R A N

15 Random Jitter Calibration | pass [l My

16 Random Jitter Calibration R A Ny

7 Random Jitter Calibration =R A N

18 Sinusoidal Jitter Calibration | pass [ M

19 Sinusoidal Jitter Calibration | eass WA Ny

20 Sinusoidal Jitter Calibration =R A N

21 Sinusoidal Jitter Calibration | pass [ M

22 Sinusoidal Jitter Calibration | eass WA Ny

23 Sinusoidal Jitter Calibration | pass W N

o e — s Plot Calioration Data
‘| 1 | 3

HGURE38. REPORTRESULTSPAGE
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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.

HGURE39. DUTINFORMATION

Anritsu 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

April 1, 2020

0.0043

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 SJ
Point Frequency
1 | SSC Offisef Calibration MNIA NiA Pass NIA MNIA Rate_10G MNIA
2 | S5C Offsef Calibration NIA NIA Pass NIA MNIA Rate 20G MIA
3 | S5C Offsef Calibration NIA NIA Pass NIA MNIA Rate 10p3125G | NiA
4 | SSC Offset Calibration N/A NIA Pass NIA MNIA Rate 20p625G MNIA
5 initial Eye Height Calibralion NIA NIA Pass NIA NIA Rate_10G MiA
[i] i i ibrati MNIA NIA Pass NIA MNIA Rate_20G MNIA
T Inifigl Eve Height Calibrafion NIA MN/A Pass MNIA NIA Rate 10p3125G | NIA
8 | Initial Eye Height Calibration MNIA NIA Pass NIA MNIA Rate 20p625G MIA
9 | Optimized Pre-set Look Up NIA NIA Pass NIA MNIA Rate 10G MIA
10 | Opiimized Pre-set L ook Up MNIA NIA Pass NIA MNIA Rate_20G MNIA
11 | Optimized Pre-set L ook Up MNIA NIA Pass NIA MNIA Rate_10p3125G | NiA
12 Tial) MNIA NIA Pass NIA MNIA Rate_20p625G MNIA
13 | ACCM Calibration NIA NIA Pass NIA MNIA Rate 10G MIA
14 | ACCM Calibration NIA NIA Pass NIA MNIA Rate 20G MIA
15 | ACCM Calibration N/A NIA Pass NIA MNIA Rate 10p3125G | NiA
16 | ACCM Calibration MNIA NIA Pass NIA MNIA Rate_20p625G MNIA
17 | Bandom Jitfer Calibration MNIA NiA Pass NIA MNIA Rate_10G MNIA
18 | Random JJitter Calibration NIA NIA Pass NIA MNIA Rate 20G MIA
19 | Random JJitter Calibration NIA NIA Pass NIA MNIA Rate 10p3125G | NiA
20 | Random JJitter Calibration NIA NIA Pass NIA MNIA Rate 20p625G MIA
21 | Periodic Jitter Calibration NIA N/A Pass MNIA NIA Rate_10G SJ1
22 | Periodic Jitter Calibration NIA MN/A Pass MIA NIA Rate_10G S5J2
23 | Perodic Jitter Calibration MNIA NiA Pass NIA MNIA Rate_10G 5J3
24 | Periodic Jitter Cafibration MNIA NIA Pass NIA MNIA Rate 10G SJ4
25 | Peripdic Jitter Cafibration MNIA NIA Pass NIA MNIA Rate 10G SJ5
26 | Periodic Jitter Cafibration MNIA NIA Pass NIA MNIA Rate 20G 51
27 | Periodic Jitter Calibration NIA MN/A Pass MIA NIA Rate_20G S5J2
28 | Penodic JJitter Calibration MNIA NiA Pass NIA MNIA Rate_20G 5J3
29 | Penodic Jitter Calibration N/A NIA Pass NIA NIA Rate 20G SJ4
30 | Peripdic Jitter Cafibration MNIA NIA Pass NIA MNIA Rate 20G SJ5
3 | Periodic Jitter Cafibration MNIA NIA Pass NIA MNIA Rate 10p3125G | S.1
32 | Periodic Jitter Calibration NIA N/A Pass MNIA NIA Rate_10p3125G | SJ2
33 | Periodic Jifter Calibration NIA MN/A Pass MIA NIA Rate_10p3125G | SJ3
HGURHEO. RESULTSUMMARYABLEEXAMPLE
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7.1.3 Compliance TestResults

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

graniteriverlabs.com

Case1 10p3125G BER at TP3'

Sj Frequency

s

SJ2

SJ3

S.J4

Lanel

Lane1

Lane2

Lanel

Case1 20G BER at TP3'

S] Frequency

s

SJ2

SJ3

S.J4

Lanel

Lane1

Lane2

Lanel

Case1 20p625G BER at TP3'

Sj Frequency

s

SJ2

S.J4

Lanel

Lane1

Lane2

Lane3

Case2 10G BER at TP3

Sj Frequency

s

SJ2

S.J4

Lanel

Lane1

Lane2

Lane3

Case2 10p3125G BER at TP3

Sj Frequency

S

SJ2

SJ3

54

Lanel

Lane1

Lane2

Lane3

Case2 20G BER at TP3

Sj Frequency

S0

SJ2

SJ3

5J4

Lane0

Lanei

Lane2

Lanel

Case2 20p625G BER at TP3

Sj Frequency

s

SJ2

S.J4

Lanel

Lane1

Lane2

Lane3

FRGURHE 1 COMPLIANCEESTRESULTEXAMPLE
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7.1.4 Calibration & Test Result Details

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.

102. Case 2, Eye Width Calibration [Case2,Rate_20p625G,SJ5]

Passi/Fail Stats : Pass

Cal Parameter : Eye_Width_Rafe_20p625G__Case2_ 55
Settings Parameter r SJ(p-p)

Settings + 120.0000 mUNp-p)

Measured Parameter : Compliance TJ

Measured Value o B3V 2145 mUlp-p)

Tj Adjust Parameter o 5j

5j Frequency : 100.0000 MHz

Test completed time v 30 September 2020 5:33:44 AM

File | Edi | “erlicd | Horiztdeq | Tig | Displey | Cursors | Measung MyScope | Analyze | Ubilities | Help n

Fositlon gy
50.0%
Factor

10000

T 400.0mV AT 400.0mV -3 L] G068 pediv 100G S 10.0ps

400 0m 5 00 i - A 28 Single Seq
Th 400.0mV 5 ATT 400.0mV - A 1 acgs
e 42.31m\V E.0G63us T 42,3 mv ) Man  September 3

it Faks - THD
Pabtarn Latgth : TED Wi Surnmary

| T3 i L2
CRE LS Y Eve Efei pain)
) SE DFEEW, Tpai_
) USE DFEEH, TP _
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Gese2EyeWidihCalibration|Fele_20p6250__Cesel _SJ5)

601.6803

558 7031

Weosurec(mUi(p-pi)

515.7259

477 7488

429771

096

A2 44

Sating(Ul(p-p})

*  CaseZEyeWidthColibralien(Rate 20p625G_ Cese  SJ5)

RAGURHE2. CALIBRATION ESTRESULTDETAILEXAMPLE
7.2 Delete Test Results

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

button.

Result

No Test Name Result Limitz Va .
1 S5C Offset Calibration | pass TN N

2 Initial Eye Height Calibration | pass TS N/

3 Initial Eye Height Calibration | pass TR N/| =
4 Initial Eye Height Calibration | pass TR N/
5 Initial Eye Height Calibration | pass TR N/

& Optimized Pre-set Look Up | pass T N/

7 Optimized Pre-set Look Up [ pass I Ny
3 Optimized Pre-set Look Up | pass TN N/

9 Optimized Pre-set Look Up m MAA N/

{0 ACCM Calibration m M/A M)
11 ACCM Calibration [ epass IR Ny
12 ACCM Calibration | pass TS N/
13 ACCM Calibration | pass TS N/
14 Random Jitter Calibration | pass TR N/
15 Random Jitter Calibration | pass TR N¢
16 Random Jitter Calibration | pass T N/

7 Random Jitter Calibration | pass T N
18 Sinusoidal Jitter Calibration | pass TN N/
19 Sinusoidal Jitter Calibration | pass NN N/
20 Sinusoidal Jitter Calibration | pass NN N/
21 Sinusoidal Jiter Calibration | pass TN N/
22 Sinusoidal Jitter Calibration | pass TS N/
23 Sinusoidal Jitter Calibration | pass TS N/
24 Sinusoidal Jitter Calibration | pass TR N/ _
::I B R | - nisn e

Generate report

[[@_] Delete

)

[Q_] Delete Al

Flot Calibration Data

RGURE3. DELETENDIVIDUACALIBRATION ESTRESULTEXAMPLE
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To remove all resultsselectthe Delete All button.

Result ;
Generate report
No Test Name Result Limits k —

[@-—] Delste

@ Delete Al ]

FRGUREA4. DELETRALLRESULTS
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8 Saving and Loading Test Sessions

The GRIUSBI-RXA software enables Calibration and Test Results to be created and maintained as
9 58* AN= 1=KKAGF>X AF L@= 9HHDA; 9LAGFA 2 @AK 9DDG

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

Anritsu USE 4 Rx Test

Application | Options | Setup  License  Windows  Help
Save App Property

Load App Property

Mew Session

Save Session

Load Session Fnlira

FGURHES. SAVING ANDOADINCGCALIBRATION ANEESTSESSIONS

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 GM4aNMUAS8HN0B3 Ak FisakebX A1 DGL

Set Bit Rate td 0Gbit/s 0r10.3125Gbit/sSeeFigure52.

SetOffset (ppm)to 30Qopm for rounded rate(10G) and 4Q8pm for legacy ratg10.3125G).
SeeFigure52.

1=L - MLHML FuD®;LCG Jao8ares2 =L G X

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

Turn onPPGData Output.

Go to PP@, Emphasis tab andurn oF % + 9SEttihg3[5eeFigure49.

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&igure50.

Set DATAamplitude to 620mV. A differential amplitude just over the 700mV EH should
show as an initial value. (See the lower lefthigure51.)

m) Set initial CM frequency to 400MHz. S&agure52.

n)

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

GRLUSB4RXA MOI & User Guide Rev.7.0
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Clock to PPG
I - Half-rate lhﬁ '::

Ref Clock

T —

Sub-rate Clock

ALK Input Clock

Clock SourceIUnitl:SIot2:MU181CiDDB |v} |
i )
Center Frequency [ 12 500 000 | kHz
Offset [ [}1 ppm
Reference Clock [Internal |v]
Calibrated Module S/N [ ]
FHGURE6. ITTERCLOCKSOURCESETTING
GRLEUSB4RXA MOI & User Guide Rev.7.0
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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

HGURH7.PPGMISQ2 SETTING

GRLEUSB4RXA MOI & User Guide
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il T Em Applica
L oes) OUtPUt | BRI Addition

"

[7] 21G/32G SIPPG c: OFF

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

Test Pattern li PRBS ¥ | | logic@|POS |W¥ Bit Shift |1bit v
Length I 2715-1 v bit‘
Mark Ratio @ 1/2 v

FHGURHS8. PATTERMNSETTING

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

Manual Channel 0 I1S1 0
Mamd Channel SN | Off |
= — = —
e 1] 2] 3] 10 1 2] a] 10

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

Qutput Monitor

Coefficient @
Simulated Pulse [Vppl

C-3 | p.000 000 |||
Cursor dB

C2 | 0.000 000 || [P, 0000
C-1| 0.000 00D ostz | 0.000
0 | 1.000 000 || IR GEIEEELL
Cl | g.000 00O Postd 0.000
C2 | p.000 000 Va Vs Ve Vd Ve VF Vig Vh Vi Vj
C3 | 0.000 000

C4 | p.000 000

0.000

C5 | 0.000 000 0.000

C6 | 0.000 000 ] 0.000

all »

graniteriverlabs.com
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FRGURHE9. PPCEMPHASISETTING

[4] Jitter Modulation Source

sJ1 L sJ2 | V"on | MO JEVIN O [0 OF |

10 Hz 10 0.000 Ulp-p|| 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 »

—
l 2582 282 kHz

AUX Input Clock

Sub-rate Clock
|

. .

1/8 >

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

(1-8)Fc

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

1Fmocd
Time (=)

RGURBO. SSCSETUP

Waveform Window 1

Jtor/Noise
B | Results _(Measure All Edges)]

FGUrRB1L DATA-FAVIPLITUDEETTING

GRLUSB4RXA MOI & User Guide Rev.7.0
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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

RGURB2. CMSETTING

9.1.1 Set Up Oscilloscope
9.1.1.1 Oscilloscope Vertical and Horizontal Setup

Set up the Scope as listed rable7.

TABLE/. OSCILLOSCOP¥ERTICAL ANHORIZONTABETUP

Setting Setup

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

Sample Rate 80Gs/s

GRLEUSB4RXA MOI & User Guide Rev.7.0
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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

FHGURB3. OSCILLOSCOP¥ERTICAL ANHORIZONTABETUP

9.1.1.2 Oscilloscope Clock Recovery Setup

Enter the Clock Recovery menu and set up the Scope as list@alnte 8.

TABLEB. 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

GRLUSB4RXA MOI & User Guide Rev.7.0
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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...

RGURBH4. OSCILLOSCORELOCKRECOVERSETUP
9.1.1.3 Oscilloscope AC Common Mode (ACCM) Setup

Set up the Scope as listed rable9.
TABLED. 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

GRLEUSB4RXA MOI & User Guide
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9.1.1.4 Jitter Setup

Enter the Jitter menu and set up the Scope as listedlable 10.

TABLELO. OSCILLOSCORKTTERSETUP

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)

File Control Setup Deplay Trigger 'Measure Math Analyze Utilities Derno:

. op— = Markers
Vo /
MK e

Waveform Wadow 4

Neter/Nosse (EZNT Complete)
Measule FAM

Limdt Test & Search
{

RJ,P) Histogram

Rewults _(Messurs All Edges

Meawrement Cuarrent Rrma narrow  Incomplets

Heguency(1+3)  Incomplets - ia8

Inccumpiete
Teanution

Pattern Length  Atomats Plms Incompiete

IXIE-12) Vcoumglene P Incampiete

GRLUSB4RXA MOI & User Guide Rev.7.0
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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

FHGURBS5. OSCILLOSCORHTTERSETUP

9.1.1.5 Eye Diagram Vertical Setup

Set up the Scope as listed irable11.

TABLELL. 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

GREUSB4RXA MOI & User Guide
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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

FHGURB6. ISIMEASUREMENARESETTABLE

2. In 4Tap Emphasis Chl Menu, createPresets with coefficients which match the Table in the
Thunderbolt Interconnect Specification. Sefeigure57 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/

FRGURB7. 4ATAPEMPHASIECHI1INTERFACE

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.

GRLUSB4RXA MOI & User Guide
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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

FHGURE9. OPTIMIZEBPRESETMINIMUMD DJPP) MEASUREMENON TEKTRONISCOPE

Position 0 E
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Set up the scope so that 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

RGURE0. 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

FHGURE 1. CALIBRATION TRHASEMATCHON TEKTRONISCOPE

11.Calibrate ACCM to be 100mVpp at 400MHz Clock, using 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

RGUREB2. CALIBRATRACCM

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

RGUREB3. 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
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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
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e
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1/4 »
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FGURB4. 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 RJ measurement.
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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)
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Real-Time Eye
3.33248 MUI
1 Wfms
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-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
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HGURES6. CALIBRATRJAMPLITUDE 2 ON KEYSIGHBCOPE
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RGUREB 7. CALIBRATRJAMPLITUDE2 ON TEKTRONISCOPE
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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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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

RGURE9. CALIBRATSJAVPLITUDE2 ON KEYSIGHBCOPE

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

FGURE 0. CALIBRATSJAMVPLITUDEL2 ON TEKTRONISCOPE

GREUSB4RXA MOI & User Guide Rev.7.0
© Granite River Labs 2B2 Versior/.0, Sep205. Updated09.23.205 Page80of 124


http://www.graniteriverlabs.com/

@ GiL —
graniteriverlabs.com

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

RGURE 1. TIMEASUREMENIN KEYSIGHBCOPE
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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

HGURE 2. TIMEASUREMENDN 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 are V:700mV,
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 |||
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| 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
HGURE 3. ErEAMPLITUDE
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—
Stop

Waveform Window 1

2 |@1somv/ [3.3mv @O

Real-Time Eye
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1.75 U1 |[0.0 UI a

Jitter/Noise

"8 | Results _(Measure All Edges)
Measurement | Current

© Eye Height(1-3) 724 mV

© Eye Width(1-3) 68.99 ps

Source Channel1-3 Mask Test
RJ Method Tail Fit

Data Rate 10.28523 Gb/s
Pattern Length  Arbitrary (-2, 11)
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33.19N= L @= #02 KOOk RMR3AG %KK®WY2! K Yk

34.Return CM, RJ and PJ sources to zero amplitude.

35.Repeat step &1 forlMHz2MHz, 10MHand 50MHz PJ frequencies, saving the setups after
each frequency ask kK K %Y 2 ! Kk WK K BRB1EAKk YK+ &R348 XK KWwWY2! Kk YK K+ &
KK K%Y 2! k bekpHctvalr 3

92 2=KL 0=; =AN=J 9L kK%: [ K GJ K KAKEKKEK%: T

After completing the calibration in Sectiof.1, proceed to perform the test.

1. Set up the physical equipment connections, as gegure25.

2. Use TenlLiracripts on the PC to ensurthat the crossalk generator is sending PRBS31 sigsal

at 800mV tdl0Ghb/s 0rl0.3125Gb/s.

Connectthe testfixture to Port A of the DUT.

Recallthe BERTtestsetup for 10G_TC1 QDMHz (as saved in Secti&nl.?.

Configure the DUT transmitter to output PRBS31 on all lanes with SSC turned ON.

Initiate negotiation with the preset chosen in calibration.

Change the preset in the BERT according to the newly acquired preset.

Configure the DUT for the next negotiation step with the new preset.

. Change the preset in the BERT according to the newly requested preset.

10 Configure the DUT for the next negotiation step with the new preset.

11.1f needed, change the preset in the BERT according to the newly requested preset.

12.Run thel0Gb/s 0rl0.3125Ghstest script for Rxtesting to determine the BER measured by the
Receiverand record the error countor 10 seconds.

© 00N OO

Note the error checkingprocedure is different between Host or Device types:

a) For Windows Host testing, TenLira scripts are run on the Host Under Test, to determine the
error count. Refer to the release notes of tlseripts for details on how to run the scripts.

b) For NonWindows Host testing, proprietary methods are used &ror count.

c) For Device testingTenLira scripts are run on a separate controller PC that is connected to
the device under tesif TenLirais not installed. For details on how to run the test scripts to
determine the error count, refer to the release notes of the scripts.

13.Repeat stepst4 to #12three more times and record the error count for 10 sedsfor each
cycle.

14.Again, epeat steps#4 to #12and thenrecord the error count for 408emnds.

15.Record the BER itne testresults for 10G_TC100MHz.

16.If the error countequals to0 then FASS

17.1f the error countis more thanO then run steps# to #12and thenrecordthe error count for
700semnds.

18.If the error countis more thanl then FRAIL.

GRLUSB4RXA MOI & User Guide Rev.7.0
© Granite River Labs 202 Version/.0, Sep20%5. Updatedd9.23.205 Page860f124


http://www.graniteriverlabs.com/

Ul _

graniteriverlabs.com

19.Repeatall the stepsabovefor each of the four TC1 frequencies.

20. Swap Data andCrosstlk signals, applying Data to Lanel ar@rossalk to LaneO.
21.Repeatall the stepsabovefor Lanel of the same port if the DUT is-taie Device.
22.Repeatall the stepsaboveon Port B if the DUT is a mujtiort Device.

23.Include the Eye Diagram for 10G_TC1_100MHz in the ComplibesiReport.

9.3 Calibrate and Save for 10Gb/s or 10.3125Gb/s Rx Test Case 2 at TP3

For this test case He total I1SI of a channedhould bearound 17.5~18.5dB@5GHz. Theest fixture
should havel to 1.5dB per mated pair.

1. Recall the BERT setup from 10G_TOIOMHz.
2. Connect the physical setups perFigurell, as follows:

a) Output ofMU195050A&0nnected to 40GHz K Cable

b) -3.5dBISI Tolerance Fixtureonnected to 40GHz K Cable

c) SMPUSBTypeCCalibrationFixture connected ta12dB Characterized.8 meter USB
Type-CPassiveCable

d) SMPUSBTypeCCalibrationFixture connected to short 40GHz Cables into Chl and Ch3 of
Scope

3. Search for the optimized DGain garting from DC Gain of 1 in Oscilloscope Equalization
Setup, adjust the DC Gain to obtain the largest Eye Height with cablerdbedding.Note: This
step is not required if the SigTest method is used.

a) Set up the Scope as follows for CTLE:

1) Number of Poles set to USB 3.1

i) DC Gain setto 1.00

iii) AC Gain setto 1.41

iv) Pole #1 Frequency set to 1.50 GHz
v) Pole #2 Frequency set to 5.00 GHz

b) Use the DC Gain Setting Tmble12which yields the largest Eye Height.
TABLEL2. DCGAINSETTINGS

Index DC Gain Setting Index DC Gain Setting
0 1.000 -5 0.562
-1 0.891 -6 0.501
-2 0.794 -7 0.446
-3 0.708 -8 0.398
-4 0.630 9 0.354
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source Copy settings to . Equalize in place

N

@ on [EaEng-] (channel 1 -3 (V) [Ea3) B3 EF)
e _ © Display as function

| cLE | FrE | DFE A

| B Enable CTLE

Nominal Data Rate
110.000000000 Gb/s | ¥ | Al

Preset
Custom

# of Poles Linear Bandwidth
-
|2 Pole, AC Gainl Y | |Trac:k Source Bandwidth

Equation

Pole 1 Frequenc
¥ | A | 1.500 GHz

Pole 2 Freguenc
¥ | A | [5.000 GHz

FGURE 6. DCGAINSETTING
c) Set up the DFE:

i) Set Max Tap to 50m
i) Run Auto DFE.
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qualization = 7 X

Setup Wizard... :" ﬁ | @ show Eq settings table [Real-Time Eye...|[Analysis Diagram...

Eq 1 Source Copy settings to
@ on [Scaling...| Channel1-3 [¥] [Eg g 1 4
Eq 2 Equalization Auto Tap Setup $| 7 | X |

' Equalize in place

| cne | FrE | DFE A Lane

Fq 3 |Eq1

| I Enable DFE
Taps Eye Width

0.0 UI
# of Taps

1 Y | A | [suto Set... [Tap Sets Max Tap Value
E————— = 50 mv

Min Tap Value

0.0 v

B normalize DC Gain

Run Auto Set

wu o €3] |

- Auto Tap Status
'z [Measure All Edges)
Configure the setup and press the

irements Run Auto Set button

leasurement
RGURE 7. DFESETTING

d) Changethe BERT Data pattern to PRBS31

e) Adjust the memory depth to capture 1,000,000 (1E6) bits veiicquisitions (100,000 Uls
per Acquisition).

f) For each acquisitionmeasurethe Eye Width and Eye Heighfalculate the &erageof the
five measurements and computé¢he Eye areavia Eye Width * Eye Height

g) Measurethe Eyearea by iterating through each CTLE gairhe CTLE gain with the biggest
eye area is used fdhe following measurements.

4. By adjusting data amplitudecalibrate the Inner Eye Height t20 + 10mV diff4p (top and
bottom of the triangle eye maskusingthe PRBS31 pattern.
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File Operation

Standard/Preset @ | USER

Amplitude

Coefficient @

C-3 | 0.000 000

Recall Store Initialize

w | - |Coefficient ¥ | - |Presetl

I 0.620 \IJFJ

Qutput Monitor

Simulated Pulse [Vpp]

Cursor dB

€21 0.000 000 || FRSCERENNTY
C-1| 0.000 000 [ 0.000]
CO | 1.000 000 ( [.[I[I[II|
Cl | 0.000 000 _ 0.000]
B . 000 000 000 _| Va Vb Vi Vd Ve VF Vig Vh Vi Vj
.000]
C3 | p.000 000 J—
.000]
ca J—
0.000 000 000)
C5 | 0.000 000 [ 0.000]
C6 | 0.000 000 [ 0.000] |8
4 >
HGURE 8. ErEAMPLITUDE
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